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MNOACHUTEJIBHASA 3AIINCKA

[TporpamMMa mno (¢u3uke 0a30BOro YpOBHSI Ha YpPOBHE CPEAHETO OOIIEro
oOpa3oBaHMsl pa3pabOTaHa Ha OCHOBE MOJIOKEHUM U TpeOOBaHUM K pe3yjbTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM IMporpaMmsl, npeacraBieHHbIx B PI'OC
COO, a Takxke c ydy€roM (enepanbHON paboueil mporpamMmbl BOCIHUTAHUSA W
KOHIENIMM TpenofaBaHus ydueOHoro npeamera «®dusnka» B 00pa3zoBaTeNbHBIX
OpraHu3aIUAX Poccuiickoiu Odenepaunu, pEATU3YIOIINX OCHOBHEIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcs 10—11 kiaccoB npu 00yueHun
ux Qu3uke Ha 6a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IEATEIHHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBeTcTBYET TpedoBanusIM OI'OC COO K maHUpPyEMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyYEHHs], a TAKKe
YUUTBHIBAET HEOOXOAUMOCTh peaIU3alUd MEXIPEAMETHBIX CBA3€l (U3MKU C
€CTECTBEHHO-HAYYHbIMU yUYE€OHBIMU IIpeIMeTaMu. B Hell onpeaenstoTcs OCHOBHbIE
ey U3ydeHus (U3UKU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IIIaHUPYEMbIE
pe3ysbTaThl  OCBOGHMsSI Kypca (U3MKHU: JIMYHOCTHBIC, METAlpEeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[TporpamMma 1o (pu3mke BKIIOYAET:

e IUIAHUPYEMBIE PE3yNbTAaThl OCBOEHUS Kypca (U3UKH Ha 6a30BOM YpOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO r0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay mno rojgaM o0ydeHusl.

®du3rka Kak Hayka O HauOoisiee OOIIMX 3aKOHAX MPHUPOAIbI, BBICTYIAas B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir wW actpoHomued. Mcmonb3oBaHHE W AKTHBHOE
OpUMEHEeHHe (U3NYECKUX 3HaHUM  OmpenenseT Xapakrep U pa3BUTHE
pa3zHOO0Opa3HBIX TEXHOJIOTUM B cpepe SHEPreTUKH, TPAHCIIOPTA, OCBOEHHS KOCMOCa,
NIOJIYYEHHUS] HOBBIX MATEPHAJIOB C 33JJaHHBIMU CBOMCTBaMU U Apyrux. M3ydeHue
(U3MKN BHOCUT OCHOBHOM BKJIaJl B (POpMHUpPOBAHUE €CTECTBEHHO-HAYYHOM KapTHHBI
Mupa oOyvarommuxcs, B (opMHpOBaHHME YMEHUN MNPUMEHSTh HAYYHBIH METOJ
MO3HAHUS MPU BHITIOJHEHUN UMHU Y4E€OHBIX UCCIEI0OBaHUH.

B ocHOBY Kypca puzuku i ypoBHS cpeHEro o01iero o0pa3oBaHusi OJI0KEH
pAI UAeH, KOTOpble MOKHO pacCMaTpUBaTh KaK MPUHLIUIIBI €r0 TOCTPOESHHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCS JIOTUYECKU
3aBEPILEHHBIM, OH COJEPKUT MaTepual U3 BCeX pa3zesioB (PU3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoesn cenepanuzayuu. B cooTBeTCTBUM € HeW MaTepuan Kypca (HU3HKU
o0benMHEH BOKpPYr (¢usnyeckux Teopuil. Benymum B Kypce sBiseTcs
dbopMupOBaHUE MPENCTAaBICHUN O CTPYKTYpHBIX YPOBHSIX MAaTe€pHUH, BEIECTBE U
noJie.



Hoes cymanumapusayuu. E€ peammsanus IpeanoyiaracT HCIOJIb30BaHUE
IYMaHUTapHOTO MNOTEHIHMala (U3NYECKON HayKH, OCMBICICHUE CBSI3U PAa3BUTHUS
(U3KKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
Y SKOJIOTUYECKUMU MPpoOIeMaMHu.

Hoes npuxnaonoti nanpasnennocmu. Kypce hbusuku rnpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYIOM TEXHHYECKUX M TEXHOJOTMYECKUX MPUIIOKEHUN H3YUEHHBIX
TEOpPUH U 3aKOHOB.

Hoes sxonozuszayuu peanusyercs IOCPEACTBOM BBEICHMS DJIEMEHTOB
COJIEp)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKUM Npo0iieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHbl C Pa3BUTHEM TEXHUKHA M TEXHOJIOTHM, a TaKXe OO0CYXIACHHS
po6JieM palOHAIBHOTO MPUPOIONIOIB30BAHUS U HKOJIOTHYECKOM 0€30IacHOCTH.

Crep>XHEBBIMHU JJIEMEHTaMH Kypca (PU3MKKM Ha ypOBHE CPETHETro OOIIEeTo
oOpa3oBaHus SBIAIOTCS (U3UUECKUE TeopuH ((POpMHpPOBAaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpuH, posii PyHIaMEHTAIbHBIX 3aKOHOB U
IIPUHIIUIIOB B COBPEMEHHBIX IIPEICTABIICHUSX O IPUPOJE, IPAHUILIAX IPUMEHUMOCTH
TEOPHM, JUIsI ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U MPOLECCOB).

CucTeMHO-IesTeNIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peanu3yeTcs Mpexie
BCEro 3a CYET OpPraHU3allUM SKCIEPUMEHTAIBHON AESITEIbHOCTH O00YyYaroIuXcCs.
Ji1s 6a30BOro ypoBHS Kypca (PU3UKU — 3TO UCIOIb30BAaHUE CUCTEMBI ()POHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OpaTOPHBIX padbOT, KOTOPBIE B IporpaMme
no (usuke OObEIWHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUYECKUX PaloT.
Bblgenenre B yKa3aHHOM MepeyHe J1abOpaTOpHBIX padOT, MPOBOJMUMBIX IS
KOHTPOJISI U OLIEHKHU, OCYIIECTBIISIETCSl YYaCTHUKaMHU 00pa30BaTeIbHOrO Mpouecca
UCXOJ U3 OCOOEHHOCTEW IUIAHMPOBaHUS W OCHallleHHus KaOuHera (usuku. Ilpu
3TOM oOOecrneyrnBaeTcsl OBJAJCHUE OOYyYaloMMHUCS YMEHUSIMU IPOBOJIUTH
KOCBEHHbIE HM3MEPEHUs, HCCIEAOBaHUS 3aBUCHUMOCTEH (PU3MUECKUX BEIUYMH U
IIOCTAHOBKY OITBITOB 10 TPOBEPKE MPEI0KEHHBIX THIIOTES.

bosbiioe BHUMaHUE yAEISIETCS PEIIEHUIO PACYETHBIX M KAYECTBEHHBIX 3a/ad.
[Tpu 3TOM 17151 pacUETHBIX 33124 IPUOPUTETOM SIBISIOTCA 337a4M C SIBHO 33/IaHHOM
¢u3znyecKkoil MOAENbI0, TO3BOJIAIOIIME TMPUMEHATh HM3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 paszlena Kypca, TaK U HWHTEIpUpYys 3HaHUS W3
pa3HbIX pa3zenoB. /[ Ka4eCTBEHHBIX 3a/1ad IPUOPUTETOM SIBIISIFOTCS 3a/IaHUS Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHHM U TPOLIECCOB B OKpYXarouleu
JKU3HU, TpeOyromue BbIOOpa (PU3MYECKONW MOJACIU Uil CUTYyallMu MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B cootserctBum ¢ TpedoBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecreyeHnto y4yeOHoro mpouecca 0a30Bbli YpOBEHb Kypca (PM3HKKM Ha YpPOBHE
cpenHero oOmiero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCIOBHUSX MPEAMETHOTO
KaOuHeTa (PU3MKK WIM B YCIOBUSX HWHTEIPUPOBAHHOTO KaOWHETa MPEAMETOB
€CTECTBEHHO-HAY4YHOro 1ukia. B kabuHete GU3MKM JOKHO OBITH HEOOXOAMMOE
JabopaTtopHoe O0OpyIOBaHME [Js1 BBIMOJIHEHHUS YKa3aHHBIX B MpOrpamMme I0
¢u3MKe yIeHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE 000pYAOBaHHUE.

JlemMoHCcTpanlMoHHOE  000pyZoBaHHe (OpMHpPYETCS B COOTBETCTBHHM C
OPUHLIUAIIOM MHUHHUMAJIbHOM JOCTAaTOYHOCTH M OOECHeYMBAEeT IOCTAHOBKY
NEPEYUCIICHHbIX B TNporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpAalMid s



UCCIICIOBAHUSI  M3Y4YaeMbIX  SIBJICHUW W  MPOILIECCOB, HSMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JlabopaTopHoe 000OpylnOBaHHE MJI YYEHUYECKHX TMPAKTUYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIeuHnBaceTCsl B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydamomwuxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO O0OPYNOBAHMS JOJIKHBI OBITH MOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
WU3MEPUTETHHBIX CUCTEM B BHJIC TU(PPOBHIX TaOOpaTOPHUH.

OCHOBHBIMU HENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBISIFOTCS:

o (opMupoBaHHE HWHTEpeca M CTPEeMJICHHsS OOYYaIOIIUXCS K HaydYHOMY
M3YYCHHUIO TPUPOABI, PA3BUTHE WX HHTEIUICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEIA;

e Ppa3BUTHE MPEJCTABJICHUI O HAYYHOM METOJIe O3HAaHU U (PopMUpOBaHUE
HCCIIEIOBATEIbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opMupoOBaHHE HAYYHOT'O MUPOBO33PEHUS KaK pe3yabTaTa U3y4eHUsI OCHOB
CTpOEHHUS MaTepuu U PyH/IaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

e (opmupoBanue yMeHUUH OOBACHATH SBJICHHUS C HCIOJb30BaAaHUEM
bu3MYeCcKuX 3HAHUHN M HAYYHBIX JJOKA3aTEIbCTB;

e (opmMupoBaHue NpeNCTABICHUNA O PONM (PUBUKHU MJI PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHHne 3TUX 1elield 00ecreuyrnBaeTCsl peleHueM CIEAYIOINX 3a1ad B

npoIliecce u3yueHus Kypca GU3uKi Ha YPOBHE CPEIHETO O0IIero 00pa3oBaHUs:

e MpuoOpeTeHne CUCTEMBI 3HAaHUI 00 00X PU3HMUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPUSIX, BKIIOYAs MEXaHUKY, MOJEKYJIIpHYIO (UBHUKY,
ANEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPO(DU3UKH;

e (QopMupoBaHHE YMEHHMM NPUMEHATh TEOPETUYECKUE 3HAHUS IS
OoOBbsiCHeHUS (PU3MYECKUX SBICHUNW B TNPUPOAEC U IS TPUHATHUA
IIPAKTUYECKUX PELICHUM B IIOBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB pEIIEHUs Pa3JUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
dbu3nueckol MOJENbI0, 3a/Jad, MOJAPa3yMEBAIOIINX CAMOCTOSTEIHLHOE
co3JlaHue (PU3MUECKON MOJICIH, aJICKBATHOU YCIIOBHUSAM 3aJ1a4H;

e TMOHWMaHUE (UBUYECKUX OCHOB M TPHUHIIUIIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKHUX MPOLIECCOB, UX BIUAHUS HA OKPYKAOULYIO
cpeny;

e OBJAQJCHUE METOJAMHU CAMOCTOSITEIBHOTO IUIAHWPOBAHUS M MPOBEACHUS
(bU3MYECKUX SKCIEPUMEHTOB, aHAJIM3a W WHTEpIpeTaluu UHPOpMAaIUH,
OTIpEENICHHS TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHME YCIOBHMM NJIsl Pa3BUTHS YMEHHI MPOEKTHO-KUCCIEA0BATENbCKOM,
TBOPUYECKOU JIESITEIBHOCTH.

Ha wu3ydenne ¢usuku (6a30BBII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus otBoauTcs 136 gacos: B 10 kimacce — 68 gacoB (2 4aca B HEZel0), B
11 knacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (U3MKE TMepedeHb JIa0OpaTOPHBIX M
MPAKTUYECKUX paldOT SABISIETCS PEKOMEHIIOBAHHBIM, YYHTENb JENaeT BBIOOP



mpoBeneHusT J1a00paTOpHBIX pPabOT M OMBITOB C YYE€TOM HWHIWBHIYATbHBIX
O0COOCHHOCTEH 00yJaroIuXCsl.

COJEPXAHUE OBYUYEHUA
10 KJIACC

Paznea 1. ®u3uka 1 MeTOAbI HAYYHOI'0 NIO3HAHUA

®usuka — Hayka o mpupone. Haydnbie MeTOnBI NMO3HAHMS OKPYKAIOLIETO
Mupa. Posb 3xcriepuMenTa v TEOpUH B IPOLECCE MO3HAHUS TPUPOABL. DKCIIEPUMEHT
B (U3HKe.

MonenupoBanue (pU3MYECKUX SBJICHUW W TpoueccoB. HaydHble rumoressl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIIBI NPUMEHUMOCTH (DPU3UUYECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBUA.

Ponp u Mecto ¢pu3uku B (GOPMUPOBAHWU COBPEMEHHON HAyYHOW KapTHUHBI
MHpA, B IPAKTUYECKON IEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U 1IUGPOBBIE U3MEPUTENbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuueckoe ABMKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOUYKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJIWHAT.
CroxeHune nepeMeleHui U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMkeHUe. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MEepEeMEIICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpusonuHeitHoe nBMKeHUE. [[BUKEHNE MAaTEPUAIIBHON TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAs! CKOPOCTb.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBI)KCHUE CHAPSIOB, IIETTHBIC U PEMEHHBIC MEepeIayu.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUUECKUX XapaKTEPUCTHUK
JIBYKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne nBukeHUs Tena, OPOIIEHHOTO TMOJ yIJOM K TOPU3OHTY U
TOPU30HTANBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hamnpapienue CKOpOCTH P ABUKEHUU 110 OKPYKHOCTH.



Yuenuueckuii sakcnepumenm, nabopamopmuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOILIEHUS MEXAY MNYTSIMHU, HNPONACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEXKYTKA BpPEMEHM IPU PaBHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yueHne nBUAKEHUS Tella, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHa.
NHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpuniun cynepno3uiiuu cuil. Bropoit 3akon Hetotona ajist
MaTepuagbHON TOUKU. Tpernil 3akoH HproTOHA 1151 MatepranbHbIX TOYEK.

3akoH BcemupHoro tsaroreHus. Cuia Tskectu. llepBasg kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiabxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosdduiument tpenus.
Cuiia conpOTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJIKOCTH WIIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHIIBI OTHOCHUTEIIBHO OCH BpaumieHus. llnewo cumibl. YcnoBud
paBHOBECHUS TBEPAOIO TEJIA.

TexHn4eckrue yCTpOMCTBA M MNPAKTUYECKOE MPUMEHECHHUE: NOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBnenue uHepuuUu.

CpaBHeHHE MacC B3aMMOJICHCTBYIOIINUX TEJ.

Bropoii 3akoH HproToHa.

N3mepenue cui.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTte. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3yuenne nBuxeHust OpycKa 1Mo HaKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3uHOBOM 00pa3siie, OT X Jedopmariuu.

HccnenoBanue yclIOBHM PaBHOBECHS TBEPAOTO TeENA, HUMEIOLIETO OCh
BpAaIlCHUS.

Tema 3. 3akonbl coxpaneHus 6 MexaHuke

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEpUAbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITYJIbCa Tejla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaGoTa cuibl. MOIITHOCTH CHITBI.



Kunerndeckass sHeprus MaTepuaqbHOW TOUYKH. Teopema 00 H3MEHEHUU
KMHETHUYECKOW SHEPIHH.

[ToTennmansHas DHEPTHSL. [ToTeHnmansHas DHEPTHUS yIpyro
neopMUpPOBaHHOM NpyxkuHBL. [loTeHIManbHas S3HEPrys Tena BOJIN3U TIOBEPXHOCTH
3eMIIH.

[ToreHunanbHble W HENOTEHUUalbHble  cuibl.  CBsi3b  paboThI
HEIOTEHIUAIBHBIX CUJI C '3MEHEHHEM MEXAHUYECKOW DHEPTUU CUCTEMBI TeJl. 3aKOH
COXPAaHEHMS MEXaHUYECKOU YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE INMPUMEHEHWE: BOAOMET, KOMED,
IIPYKUHHBIM TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexon noTeHLIMANbHON SHEPTUH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MASITHUKOB.

HccnenoBanue cBA3M pabOTHl CUIIBI C U3MEHEHHEM MEXaHUYECKOW SHEPrUH
TeJla Ha IIPUMEpE PACTKEHUS PE3UHOBOIO JKI'YTa.

Paszgea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMHUKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. uddysus. Xapakrtep IBUKEHUS U
B3aUMOJECUCTBUSA 4YacTUIl BemiecTBa. Moaenum CTpOEHHUsI ra3oB, KHUIKOCTEU H
TBEPIBIX TE U 00BSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [locTtosiHHas ABoraapo.

TermnoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkama Temnepartyp
Llenbcus.

Mopgens  uneanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISIPHO-
KMHETHYECKOW TEOPHH HJACAIbHOTO raza. AOCONIOTHas TeMIiepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHMs dvactul rasza. lllkama
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHHEe MenneneeBa—Kianenpona.
3akoH [lanbToHa. M30mpouecchl B UACATbHOM Tra3e C MOCTOSIHHBIM KOJUYE€CTBOM
BemiecTBa. ['paduueckoe mpeACTaBICHUE H3OIMPOIECCOB: H30TEPMa, H30X0pa,
nzo0dapa.

TexHu4eckrue yCTpOMCTBA M MPAKTUYECKOE TMPUMEHECHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnwIThl, JOKAa3bIBAIOIINE JUCKPETHOE CTPOEHHE BemecTBa, (ororpadun
MOJIEKYJI OPTaHUYECKUX COCIUHEHHM.

OmnwiThl 10 U PY3UN KUAKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO TBUKEHHUS.

Mogens onsita llTepHa.



OnbITHI, JIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEXMOJIEKYIISIPHOTO
B3aMMO/ICHCTBUSI.

Mogens, HILTIOCTPUPYIOIIAas TPUPOY AABJIEHHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS HICAIBHOTO Trasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE HM3MEPECHHI
00BEMa KOMHATHI, TaBJICHUS U TEMITEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXKy TapaMETPAMH COCTOSTHUSL Pa3pEKEHHOTO
rasa.

Tema 2. OcHogbt mepmoOuUHAMUKU

TepmoauHamMuueckass cucrema. BHYyTpeHHSAS JHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U cIOCcOObI €€ nu3MeHeHus. KonnuecTBo TemioTel U pabota. BHyTpeHHsIs
SHEpPrusi  OAHOATOMHOTO  HJEalbHOrOo  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJIHOCTb, KOHBEKIIUS, U3TyUYCHUE. Y IeNbHAS TEIIOEMKOCTh BELIECTBA.
KosnuecTBO TEIIOTH NpH TEILIONEPENAYE.

[Tonsitue 00 ammabatHoM mporecce. [lepBhiii 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHnue mepBOro 3akoHa TEPMOJMHAMUKH K u3ompoueccaMm. ['paduueckas
WHTEpHIpeTanus padoThl rasa.

Bropoii 3akon TepMoauHamuku. HeoOpatuMocTh MpoiieccoB B MPUpPO/IE.

TeroBpie  mammHbl.  [IpuHOUWNBI  JEWCTBHUS  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi »HEpPrUM B TEIUIOBBIX MaminHax. KoadduimeHt mnone3noro
nevictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodpuuMeHT MOJIe3HOTrOo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIIOIHEPTETUKH.

TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHHWE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAMIBHUK, KOHIUIILOHED.

Jlemoncmpayuu

W3meHeHue BHYTpPEHHEH HSHEPruy Tela MPH COBEPIICHUU PAOOTHI: BBIJIET
npoOku U3 OyTBUIKM TOJ JEWCTBHEM CXATOrO BO3JyXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe IMyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

M3MeHeHne BHyTpEHHEN SHEPTUH (TeMIIepaTyphl) Tela IpH TeIUIonepeiaye.

OnswIT N0 aIabaTHOMY PACHTUPEHUIO BO3ayXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Monenu napoBoi TypOUHBI, ABUTATEISI BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3mepenue yaeapHON TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u KoHJeHcarus. Vcrnapenue u kuneHue. AOCOMIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3ayXa. HacklmieHHbId map. YjaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrannmmueckue u amopdubie Tema. AHU30TPONHS CBOWCTB
kpuctaiuioB. Kuakue kpuctamasl. CoBpeMmeHHble Matepuaiibl. [lnaBienue u
KpucTayum3anus. Y aelbHas TerioTa miasienus. Cyonumarusi.

YpaBHeHue TerIoBoro OanaHca.



TexHn4eckrue YCTpPOWCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KAJOPUMETP, TEXHOJIOTUHU MOJIYUYEHUSI COBPEMEHHBIX MAaTEPUAJIOB, B
TOM YHUCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoIICTBA HACBHILLICHHBIX TAPOB.

Kurnienue npy noHM>XKEHHOM J1aBJICHUH.

CriocoObl U3MepeHus BIAXKHOCTH.

HaOnronenue HarpeBaHus U IUIABJICHUSI KPUCTAILUTMYECKOTO BEILIECTBA.

JleMOHCTpanust KpuCTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pa3znen 4. JiaekrpoauHamMuKa

Tema 1. Inexkmpocmamuxa

DnekTpu3anus Tea. DIEKTPUIeCKuid 3aps. [[Ba Bua 3IeKTpUUECKUX 3apsIIOB.
[IpoBOAHUKHN, JUANEKTPUKH WU TOJYNPOBOAHUKH. 3aKOH  COXPAaHECHUS
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3IEKTPUYECKUI 3apsia.
OnekTpuueckoe mojne. Hanpshk€HHOCTh  AneKkTpudeckoro mnoiid.  IIpuHuun
CYHEPIIO3ULUN BJICKTPUUYECKUX MOJIeH. JIMHUM HaNpsKEHHOCTU AJIEKTPUYECKOTO
IOJIA.

Pabota cun anekTpocrarudeckoro nosjs. [loreniuan. Pa3HOCTh MOTEHITMAIOB.
[IpOBOIHUKN W AWANIEKTPUKH B 3JIEKTPOCTATUUECKOM ToJie. [(uamekTpuueckas
MPOHULIAEMOCTb.

DnekTpoéMkocTh. KonaeHncaTop. DIeKTPOEMKOCTh TIJIOCKOTO KOHJEHCATOpa.
DHEpPrus 3apsHKEHHOTO0 KOHAEHCATopa.

TexHuyecknue yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
DIIEKTPOMETpP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE JJIEKTPONpPHUOOpOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aIlliapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII IEUCTBUS 3JIEKTPOMETPA.

B3auMopencTBre HaAIEKTPU30BaHHBIX TEJ.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TE.

[IpOBOTHUKH B 3JEKTPOCTATUUECKOM IIOJIE.

DJIEKTPOCTAaTUYECKAs 3alIUTA.

JIA3JIEKTPUKH B DJIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTtopa OT IUIOIIAAH
MIJIACTUH, PACCTOSAHUS MEXKIY HUMH U AUAJICKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCAToPa.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3mepenue 3eKTpOEMKOCTH KOHAEHCATOPA.

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

DONEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHUS DSJIEKTPUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [locTosiHHBIN TOK.

Hanpsoxenue. 3akon OMa 151 ydacTKa LETH.



DNEKTPUYECKOE CONPOTUBIEHUE. YAEIBHOE CONPOTUBIIEHUE BEIIECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COETMHEHUE TIPOBOTHUKOB.

Pabora oanektpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DIIEKTPOJBUKYIIAsi CUJa U BHYTPEHHEE COINPOTUBIICHHE HCTOYHUKA TOKAa.
3axon Oma 71 OJTHOM (3aMKHYTOM) 3yieKTpuueckon nenu. KopoTkoe 3ambikaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
COMPOTHUBJIEHUS] METAJUIOB OT TeMIepaTypbl. CBEpXIPOBOAUMOCTb.

DOnexkTpudecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[1omynpOBOIHUKMY. CoOcTBeHHass U IIpUMECHAas IIPOBOJAUMOCTH
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OnexkTpuyeckuid TOK B  pacTBOpax M paciulaBaX  AJIEKTPOJHUTOB.
DIEKTPOIUTHYECKAs JUCCOUMALNS. DIEKTPOIIH3.

Onextpudyecknid TOK B ra3ax. CaMOCTOSATENbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE NPUMEHEHME: aMIIepMeETD,
BOJIbTMETP, PEOCTaT, MCTOUYHHKH TOKa, DJIEKTPOHArpeBaTelIbHbIE IMPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOIYIPOBOIHUKOBBIHN T1O0/1, TaJbBAHUKA.

Jlemoncmpayuu

W3mepeHne CHITbl TOKa U HaIIPSKECHUS.

3aBUCUMOCTb COIIPOTMBIICHHS LWIMHAPUYECKUX HPOBOJHHUKOB OT JUIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHUSI M MaTepuaa.

CMemaHHOe COeTMHEHNE TPOBOHUKOB.

[Ipsmoe wu3MepeHue SIEeKTPOABWKYIIEW cuiibl. KopoTkoe 3amMblkaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psil U MPOBOJAMMOCTD BO3/1yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydeHne cMemaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIEKTPOABUKYINEW CUIIbI MCTOYHUKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJIEHUS.

HaGmronenue amextposusa.

MexnpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyiiecTBiseTcs ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMM MaTeMaTHKH,
OHOJOrMU, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHUE, HAy4HbIH (hakT, runmores3a, Qu3nyeckas BEJIMUMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUH, JUHEHHass (QyHKUus,
napaboia, runepooia, ux rpaukd U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:



CUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCH KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonoeusa: mexannueckoe ABUKEHUE B KUBOHU npupoje, nuddysus, ocmoc,
TEIJIO00OMEH KMBBIX OPraHU3MOB (BUBI TEIUIONEPEIayH, TEIIIOBOE PABHOBECHE),
AIIEKTPUUECKHUE SIBJICHUS B dKUBOM NIPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHUE AaTOMOB U MOJIEKYJI, MOJIb
BEI[ECTBA, MOJIIPHAsl Macca, TeTIOBbIE CBOMCTBA TBEPABIX TE, )KUJIKOCTEH U ra3oB,
AIEKTPUYECKUE  CBOWCTBA  METAJUIOB,  JJIEKTPOJMTHYECKAass  JUCCOLMALMS,
rajbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa30BaHUE IBUKEHUN C HCIOJb30BAHUEM MEXAHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BAaHUE 3aKOHA COXPAHCHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JIBHUraTeilb BHYTPEHHETO
cropanusi, mapoasi TypOuHa, OBITOBOM XOJOJIUIBHUK, KOHJIUIIUOHEDP, TEXHOJIOTUH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE€ HAaHOMATEpHAJOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
KCEpOKC, CTPYMHBIN MIPUHTED, AIIEKTPOHArPEBATEIbHBIE npuoopHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, FaTbBAHUKA.

11 KJIACC

Paznen 4. DaekTpoauHaMuKa

Tema 3. Maznummnoe none. InNeKmpoMazZHUMHAA UHOYKUUA

[TocTtostHHBIE MarHuTHI. B3anmoaencTBUE MOCTOSSHHBIX MATHUTOB. MarHuTHOE
nosie. Bektop MaruuTHOM MHAYKUWHA. [I[puHIMN Cyneprno3niny MarHUTHBIX TIOJIEH.
Jluann MarHuTHOM WHAYKHMU. KapTuHa NMHUNA MAarHUTHOM HWHIAYKUHUM I1OJIS
MMOCTOSIHHBIX MAarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa JIWMHUN WHIYKIWH
MAarHUTHOI'O TOJIS JJIMHHOIO IPSIMOIO NPOBOAHMKA U 3aMKHYTOI'O KOJIBLIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaeicTBre NpoBOJHUKOB €
TOKOM.

Cuiia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib M HallpaBlieHHE. J[BUkKEHNE 3apSKEHHON YaCTULIBI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

SIBieHue DNEKTPOMArHUTHOW MWHAYKIMU. IlOoTOK BeKkTOpa MarHUTHOM
MHAYKIUAHW. OJIEKTPOABIKYINAS CWia HWHAYKUUM. 3aKOH HJIEKTPOMArHUTHOU
nHaykuuu dapazes.

BuxpeBoe nsnexkrpuyeckoe Moje. IDICKTPOABWXKYIIAS CHJIA HHAYKUAU B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATENIBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTh.  SIBJE€HHME CAMOMHIYKIMHU. OJIEKTPOABMXKYIIAsd CHJIA
CaMOMHAYKIIWH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.



TexHuyeckue YCTpOMCTBA M NPAKTUUYECKOE MPUMEHEHUE: TOCTOSHHbBIC
MAarHuThl, BJEKTPOMArHUTHI, BJIEKTPOABUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHULl, UHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OnbIT Ipcrena.

OTKIJIOHEHHE 3JIEKTPOHHOT'O ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmonenicTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

[eiictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBreHME PIIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuiio Jlenna.

3aBUCUMOCTD DJICKTPOJABUKYIIEH CHIIBI UHIYKIMU OT CKOPOCTH MU3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBneHHE CaMOMHIAYKIIUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanne AEMCTBUSI IOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMmpOMaZHUNMHbIE KONEOAHUA

KonebarenprHast cucrtema. CBOOOAHBIE  MEXaHMYECKHE  KOJIe€OaHMU.
["apmonunyeckue konedanus. Ilepuoxa, yactora, ammmryga v (aza xoneOaHUM.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKUii MasATHUK. Y PABHEHHE T'apMOHUYECKHX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIEOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJE€OaHUS B
UJCATBHOM KOJeOaTeIbHOM KOHType. AHAJOTUsi MEXIy MEXaHHYECKUMH U
AIIEKTPOMAarHUTHbIMU Kosiebanusimu. dopmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPrUM B UJICATHHOM KOJIE0ATEIIbHOM KOHTYpE.

[TpencraBienue o 3aTyxarouux KojeOaHusX. BrIHYX€HHbIE MEXaHUUECKUE
kosie0anus. PezoHanc. BoiHykA€HHbBIE 3JIEKTPOMarHUTHBIE KOJIEOaHMUsL.

[lepemennbiii  TOK. CUHYyCOMAAQIbHBIM TEPEMEHHbIA TOK. MOIIHOCTD
NEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEHWCTBYIOIIEE 3HAYEHHUE CHIBI TOKA M
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
DHEPIUM. DKOJIOTUYECKHE PUCKHU IPU MPOU3BOJCTBE IEKTpo3Hepruu. Kynbrypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, TMHUU AJIEKTpONEpeaay.

Jlemoncmpayuu

HccnenoBanne mnapamMeTpoB KoJIeOaTeNbHOM cHUCTEMbl (NMPYXUHHBIA WIH
MaTeMaTUYECKUI MasSTHHK).

Hab6nronenue 3aTyxarmmux KojaeOaHmid.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.



HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAWMHEHWHU PpPE3UCTOpa, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

WccnenoBanre 3aBUCMMOCTH TIEpHOa MajbIXx KoJieOaHUH Tpy3a Ha HUTH OT
JTMHBI HUTU U MaccChl Ipy3a.

HccnenoBanne nepeMEeHHOTO TOKA B LIEMH U3 TOCIEA0BATEIBHO COCTMHEHHBIX
KOHJIEHCATOPa, KAaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMazHUNHbLE 60JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyMHA BoJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HuTtepdepenius u udppaxiys MEXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aunmnas opuentauus BektopoB E, B, V B anekTpomarautHoil BoiHe. CBOICTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHUE, MPEJIOMIICHUE, MOJsIpu3alus, nudpakius,
unrepdepenius. CKoOpocTh JEKTPOMATHUTHBIX BOJIH.

[IIxana 3meKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBS3U U TeNIEBUICHUS. Pagnonokanusi.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTMKA B TEXHUKE W MEAMIIMHE, paaap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OOpazoBaHue U paclpoCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

HabGmronenue orpakeHus: ¥ MPEIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOmronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOMN KoJeOaHUM.

HccnenoBanue CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH: OTPAXKEHUE, IIPEIIOMIIEHHUE,
noJisipu3aius, 1uPpakuus, tHTepPepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onruka. lIpsmoimHENHOE pacpoCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHBI HCTOYHUK CBETA.

OTtpaxkenne cBera. 3aKOHBI OTpakeHus: cBeTa. [locTpoeHne n3o0pakeHUi B
IJIOCKOM 3€pKalie.



[Ipenomnenue cBera. 3aKOHBI MPETOMIICHHUS CBETA. AOCOIOTHBIN MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHblil yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cBera. CrnoxxHbIi coctaB Oenoro cBeta. LIger.

Cobuparomniue 1 paccerBaroiye TuH3bl. ToHkas nuH3a. DokycHoe paccTosiHUe
U onTHYecKas cuia TOHKOM JuH3bl. [locTpoeHne n3o0pakeHuil B cOOUpaIOUX U
paccenBaromux JuH3ax. @opMyna TOHKOM JIMH3bIL. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontmka. WuTepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH.
YcnoBuss HaAOMIOAEHUS MaKCHMYMOB W MHUHHUMYMOB B HWHTEP(EPECHIIMOHHOMN
KapTHUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakumst cBera. JubpakumoHnHas peméTka. YCIoBUE HaOIMIOACHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuyeckue yCTpOMCTBAa M MPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapaT, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OITHKA, TUPPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMONTMHEWHOE paCIpOCTPAHEHUE, OTPAKEHHE M MPEIOMIICHUE CBETA.
OnTuyeckre mprudOpBHI.

[TonHOE BHYTpEeHHEE OTpakeHue. Moiesib CBETOBO/IA.

HccnenoBanre CBONCTB U300paKEHUH B JIMH3aX.

Mopenu Mukpockona, TeJIeCKona.

HaOmronenune natepdepeHinm ceera.

HaOmronenue audpakiuu cBera.

HabGmronenne nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOLIBIO IPU3MBL.

[TonyueHne criekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusanuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3mepeHue nokazaresis npesioMIICHUs CTEKJIa.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

HaOmronenue nucnepcuu cBera.

Pa3znesn 6. OCHOBBI CIeNIHAJIBHON TEOPUHM OTHOCUTEILHOCTH

I'panuLIBI NPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [TocTynaTel crienuanbHON
TEOPUU OTHOCHUTEIIBHOCTH: UHBAPUAHTHOCTb MOIYJISI CKOPOCTH CBETA B BaKyyMe,
MIPUHIIUIT OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEJJICHUE BPEMEHHU U COKpAICHUE
JUTAHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJIHCOM PEITUBUCTCKON YaCTULIbl. DHEPTU
MOKOSI.



Paznea 7. KBantoBast pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3HEpruun (HOTOHA C €T0 YACTOTOM. DHEPTHs
U UMIyJbe (poTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3aKOHBI
doTorpdexra. YpaBuenue OuHmTerHa 11 hoTodPdekra. «KpacHas rpanuiia»
dbotoaddexra.

JlaBrienne cBera. OnbiThl I1. H. JIeOenena.

XHUMHUYECKOE ICUCTBUE CBETA.

TexHudeckue yCTpONCTBA W MPAKTHUECKOE TMPUMEHEHHE: (HOTOIICMEHT,
doromatuuk, comHeuHas OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®oT0o3(PheKT HA YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poToaddekTa.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -HacTHIL.
[Inanerapuas mopens aroma. [loctynatel bopa. M3myueHune M mOTIIOUIEHUE
(GOTOHOB MpU Mepexojie aToMa C OJHOTO YPOBHSI DHEPrHUM Ha Jpyroil. Buiel
criekTpoB. CIIEKTp YPOBHEM SHEPrUr aToMa BOJIOPO/Ia.

BousHoBEIE cBOlicTBa yacTull. Bosnbl ne bpoiiis. KopycKyisipHO-BOJIHOBOM
Ty aiu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHUE.

TexHuyeckue yCTpOMCTBA M TPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue TMHeHYaThIX CIIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopusie padbomul

Hab6nronenue mMHeyaToro CexTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTHI, JI0KA3bIBAIOIINE CIOXXHOCTh CTpoeHUs sjpa. OTKphITHE
panuoakTuBHOCTU. OnibITH Pezepdopia o onpeeneHuto coctaBa paiu0aKTUBHOTO
manydenus.  CpoiictBa  anbda-, Oera-, ramMMma-uziaydeHus.  BrnusiHue
PaIOaKTUBHOCTH Ha KWBBIC OPTaHU3MBI.

OtkpeiTHE TpoTOHA M HeWTpoHa. Hykmonnas monens siapa I'eitzenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tornsl.

Anwsbda-pacnan. OIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIydeHue. 3aKOH PaJuOoaKTUBHOTO pacma/a.

DHeprus CBS3M HYKJIOHOB B sigpe. SAnepubie cuibl. JledexT maccer sapa.

Snepnbie peakunu. [lenenue u cuHTes saep.



Anepureiii peaktop. TepmosimepHbiii cuHTe3. [IpoOnemMbl ¥ MEPCHIEKTUBHI
AJIEPHON PHEPTETUKU. DKOJIOTUUECKUE ACTIEKThI SIAEPHON SHEPTETUKH.

DIieMeHTapHble YacTUIlbl. OTKPBITUE TO3UTPOHA.

MeTonbl HAaOIIOIEHHS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.

®dyHaMeHTalbHbIe B3auMOJeHCTBUA. EAMHCTBO Pu3HyecKoi KapTUHBI MUPA.

TexHuyeckue ycTpoucTBa U NMPAKTHUUECKOE MPUMEHEHHUE: TO3UMETP, KaMmepa
Buibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIIUX YaCTHII.

Yuenuueckuii skcnepumenm, 1abopamopuvie pabomoi

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (oTOrpadusim).

Paznen 8. DiieMmeHTBI ACTPOHOMUM M ACTPOPU3UKHU

Otanel pa3BuTHA acTpoHoMuUU. [IpuknagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMHH.

Bun 3Bé3gHoro neba. Co3Besnus, sipkue 3BE3NBI, IJIAHETHI, UX BUIUMOE
JIBUKCHHUE.

ConHeuHas cucTema.

Connue. ConHeunast akTUBHOCTh. McrtouHuk sHeprum ConHUA W 3BE3.
3BE3bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpaMma «CIEKTpaldbHBIN KJIacc —
CBETHUMOCTBY». 3BE3/bl TJIaBHOW MOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» ISl 3BE3] TJIABHOM ITOCJIENOBATENBHOCTH. BHYTpeHHEEe cTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O NMPOUCXOXKAECHUU U dBomonnu CosHIa U
3BE3/. DTanbl )KU3HU 3BE3I.

Muneunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranakruk. Pagnoranaktuky u kBazapbl. UEpHBIE ABIPHI B sSApax
TaJIAKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue raimakTuk.
Teopus bonporo B3psiBa. PeMkToBOE U3ITyYEHHE.

Macmrabnas ctpyktypa Beenennoi. MertaranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Yyenuueckue nabnooenus

HabGnronenus: HeBOOPYKEHHBIM TJIa30M C HCIIOJIH30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONPEIeNICHUs TTOJIOKEHUSI HEOECHBIX 0ObEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31ns CEeBEpPHOro MOJyIIapys U IPKHUE 3BE3BI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O0o0marouiee NOBTOPEHUE

Ponr ¢usuku uW acTpOHOMUHM B DKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COITMAILHOM M A3TUYECKOM cepax AesTeTbHOCTH YEIOBEKa, POJIb U MECTO (PU3UKU U
aCTPOHOMHUU B COBPEMEHHOW HaYyYHOU KapTHHE MHpA, poJib (U3HUECKOW TEOPUU B
dbopMupoBaHUU TPEICTABICHUN 0 (HU3NIECKON KapTUHE MHPaA, MECTO (PU3UIECKON
KapTUHBI MHpa B OOIIEM psiy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBICHUHN O PUPO/IE.

MexnpeaMeTHble CBSA3H



Nzyuenne xypca ¢usuku 6a3oBoro ypoBHsa B 11 kiacce ocyriecTBisieTcs ¢
Y4ETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3CM C KypcaMu MaTE€MAaTHKH,
OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie nonsamus, CBSI3aHHBIC C HU3YYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAay4HBIM (DaKT, rurore3a, (unyeckas BEIMYMHA, 3aKOH,
TeOopusl, HAOII0ICHUE, SKCIIEPUMEHT, MOJISIUPOBAaHNE, MOJIEh, H3MEPCHHE.

Mamemamuka: peUIEHHWE CHUCTEMbl YpPAaBHEHUH, TPUTOHOMETPUUYECKHUE
GyHKIIUA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUIECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIWH HA OCHU KOOPAMHAT, CIOKEHHE BEKTOPOB,
MIPOU3BOHBIC DSJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJO00MS TPEYTOJBHHUKOB,
OTIpeJIeIICHNE TUIOIIAIN TFIOCKUX (PUTYpP B 00BhEMA TElL.

buonocusn: »nextpuyeckue SBICHUS B KUBOM MpUPOJZE, KoJieOaTelbHbIC
JBUKEHHS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOU MPUPOAE, NCUCTBUEC
paananyy Ha )KUBbIE OPTraHU3MBbl.

Xumus: CTpPOGHHE aTOMOB M MOJIEKYJI, KPUCTALIUYECKAS CTPYKTypa TBEPIBIX
TeJI, MEXaHHU3MbI 00pa30BaHUS KPUCTALINYECKON PEETKH, CIICKTPaIbHbBIN aHaJU3.

l'eoepaghusi:  MarHuTHBIE TIOMIOCA 3€MJIM, 3aJIeKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSCCHUIA.

Texunonocus: NWHUAM DJEKTPOINEpeaady, TI€HEpaTop TMEPEMEHHOTO TOKa,
AJIEKTPOJIBUTATENIb, WHAYKIIMOHHAs II€Yb, pajap, pPaAUONPUEMHHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
COJIHEYHas Oarapes.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHUSA IMPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHUA

OcBoenue yueOHOro mpenmera «®Dusnka» Ha YPOBHE CPEIHETO OOIIEeTo
oOpa3oBanus (06a30BbIi YPOBEHb) JOJIKHO 00ECTEUUTh JOCTHKEHUE CIIEIYIOUTUX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHS y4eOHOTO TpeaMeTa «Du3nukay JOHKHBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaromuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IIeCcTBa, PaCHIUPEHHE >KHU3HEHHOTO
OMBITAa W OMbITA JIEITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HaIpaBJICHUH
BOCHUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOTO BOCTIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIUKA O0YYaIOIIETOCSd KaK aKTUBHOTO U
OTBETCTBEHHOTO YWJICHA POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPATUIMOHHBIX  OOIIEUETOBEYECKMX T'yMaHUCTUUECKUX M
JIEMOKPATUYE€CKUX LIEHHOCTEM;



TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B MHTEPECAX TPaXJaHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpraHU3aIuy;

yMEHHUE B3aMMOJIEWCTBOBATH C COIMATIbHBIMU HHCTUTYTAaMU B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM IEATETLHOCTH;

2) NIaTPHOTHYECKOTO BOCITUTAHUS:

c(hOpMHPOBAHHOCTH POCCUICKOM IpakIaHCKON UIEHTUYHOCTH, TAaTPUOTU3MA,

[IEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKCHUSIM
POCCHICKUX YIEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHWSI,
OPHUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
JEATEIIBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTONYUBOTO OyAyIIEro;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOIO TBOPUYECTBA,
npuUCyIero pU3nyecKoi Hayke;

5) Tpy10BOT0 BOCTIMTAHUSI:

UHTEpPEC K Pa3IUYHBIM cdepaMm npodecCHOHANbHONU JESTEIBHOCTH, B TOM
YHUCJIE CBA3AHHBIM C (PU3UKON M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oyaymieit mpodeccun U peain30BbIBATh COOCTBEHHBIC )KU3HEHHBIC TLJIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
(bU3UKY HA IPOTSHKEHUN BCEH YKU3HM,

6) IKOJIOrHYeCKOr0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh JIKOJIOTMYECKOM KYJIbTYpPbl, OCO3HAHHUE TJIO0ATBLHOIO
XapakTepa SKOJOTUYECKUX TIPOOIIeM;

IUIAHUPOBAHUE U OCYIIECTBJICHHUE JICUCTBUN B OKPYKAIOUIEH CpeJle HA OCHOBE
3HAHUS LEJIed YCTOWUYMBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacIIMpeHHe OIbITa JEATEIbHOCTH HKOJOTHYECKON HaIlpaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3HUKe;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTU HAy4YHOW JEeATEeIbHOCTH, TOTOBHOCTH B IpOIECCce
M3y4YeHUs PUBUKU OCYIIECTBIISATh IPOCKTHYIO U UCCIE0BATEIBbCKYIO IESTEILHOCTD
WHIUBUyaJIbHO U B TPYIITIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3zoBble Jilornueckue JaeicTBuA:
CaMOCTOATENLHO  (OpMyJIMpOBaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
paccmaTpuBaTh €€ BCECTOPOHHE;



OTIPENENITh e JACSITEIBbHOCTH, 3aJaBaTh MapamMeTpbl M KPUTEPUH HUX
JIOCTHKEHUS,

BBISIBJIAIT  3aKOHOMEPHOCTHM W MPOTHUBOPEUMsS B  PacCMAaTPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IUJIaH pEHIeHUs MPoOJeMbl ¢ Y4ETOM aHalIM3a HWMEIOIIMXCA
MaTepHabHBIX U HEMAaTepUAIbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBHI B ICSITEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPJIMHUPOBATH ¥ BBHITIOHITH pa0OTy B YCIOBHUSAX PEaJbHOTO, BAPTYATHHOTO
¥ KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHA PEIICHUH KU3HEHHBIX TTPOOIIEM.

Bba3oBble uccienoBareibckme 1eiCTBUSL:

BIAJCTh HAYYHOW TEPMUHOJOTHEH, KIFOUCBBIMH TOHATHIMH M METOJAMH
bu3nUecKoil HayKH;

BJIAJICTh HaBBIKAMU y4e€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOMN JESITEIbHOCTH
B 00J1aCTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBLHOMY MOUCKY
METOJIOB pelIeHusl 3ajiady (U3MYECKOTO COJIepKaHUsl, TPUMEHEHHUIO Pa3ITUYHBIX
METO/IOB [TO3HAHUSI,;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TOJIYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPHIpETAlUU, MPeoOpa3oBaHUI0 M MPUMEHEHUI0O B Pa3JIMYHBIX YUYEOHBIX
CUTYalIUsIX, B TOM YHCJIE TIPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKU;

BBEISIBIIATh TMPUIUHHO-CIICACTBEHHBIC CBS3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh THUTIOTE3Y €€ PEIICHUs, HAaXOAUTh apTyYMEHTHI 1T T0Ka3aTeIhCTBA CBOUX
YTBEPKICHUM, 32/1aBaTh MapaMeTPhl U KPUTCPUH PEIIICHHUS,

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE peUICHHs 3a7aud pe3yJbTaThl,
KPUTUYECKH OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh H (OPMYIUPOBaTH COOCTBEHHBIE 3aJadyll B 00Opa30BaTEILHOM
NEeSATEeILHOCTH, B TOM YHCIIC TIPU U3yYeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHUA 10 (uU3MKe B MTPAKTUYECKYIO OOJIACTh
KU3HEIEITeIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTe;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OpUTrHHAILHBIC TOAXObI U PEIICHHUSI,

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pa6ora ¢ unpopmanmeii:

BJIAJICTh HABBIKAMHU TIOJydYeHHS WH(POpMAIMu (U3MYECKOTO COJEPIKAHHS W3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIHHO OCYIIECTBIIATH TOWCK, aHaJu3,
CUCTEMATHU3AIMI0 W HWHTEPIIPETAIINI0 MHPOPMAIMKM PAa3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHNUS,;

OIICHUBATh JJOCTOBEPHOCTHh MH(POPMAIIUH;

UCIIOJI30BaTh  CPEACTBA  WH(MDOPMAIMOHHBIX HM  KOMMYHUKAITMOHHBIX
TEXHOJIOTUI B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3aIMOHHBIX
3a/1a4 ¢ COOI0ICHNEM TPEOOBAHMIA )PTOHOMHKH, TEXHUKH 0€30MMaCHOCTH, TUTHECHBI,



pecypcocOepexeHus, MPaBOBBIX M AITHYECKUX HOPM, HOPM WH(OOPMAITMOHHOU
0€30IIaCHOCTH;

co37aBaTh TEKCTHI (PU3MUYECKOTO COACPKAHUS B Pa3IUYHBIX (opMarax cC
y4éTOM Ha3HAYCHUS MH(POPMAIIUU | IICJICBOM ayIUTOPHH, BEIOUpas ONTUMAIbLHYIO
(dbopMy IIPEICTABICHHUS M BU3yaJIH3aIUH.

KoMMyHUKATHBHbIE YHUBepCAJIbHbIE YUYeOHbIe 1eiicTBUS:

OCYILIECTBIISITh OOIIEHNE HA YPOKax (PU3UKH U BO BHEYPOUHOU JESITETLHOCTH;

pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTBI;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh ¥ HCIIOJNB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M WHIWBUIYaJbHOU
padoThI;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX JEHCTBHH C y4éToM 0OLIMX
MHTEPECOB U BO3MOKHOCTEH KaXK/10TO YJieHa KOJUIEKTHBA,

OpPUHUMATh 1€  COBMECTHOM  JIEATENbHOCTH, OpraHU30BBIBATH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTUIKEHMIO: COCTaBJIATh IUIAH JEWCTBUH,
pacnpeneniaTb poid ¢ y4ETOM MHEHMH Yy4YaCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLIEHMBATh Ka4ECTBO CBOETO BKJIaJa U KAX/I0I0 YYaCTHUKA KOMaH bl B OOILUI
pe3yabTaT 1Mo pa3pabOoTaHHBIM KPUTEPHSIM;

npejaraTh HOBBIE TPOEKTHI, OICHUBATh HACH C TIO3UIMH HOBH3HBHI,
OPUTUHAIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBISTh TMO3UTHUBHOE CTPATETUYECKOE TIOBEJEHHUE B Pa3IUYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPYECTBO U BOOOpaKEHHE, OBITH MHUIIMATHBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aj]1a4, [JIaH BBITOJIHEHUS MPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JefaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO J3PYAMIMH B 00JacTH
(bu3KKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIIBHOCTD,

OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;



BIAJCTh HABBIKAMH  TIO3HABATENILHONW  pedaekcuu KaK  OCO3HAHUS
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX TMPOIECCOB, HMX PE3yIbTaTOB H
OCHOBaHUI;

UCITIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelieHus;

YMETh OIIEHUBATh PUCKM W CBOEBPEMEHHO MPUHUMATH pEUICHUS IO HUX
CHUKCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

MPUHUMATH €051, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHX IIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B npotiecce TOCTHXXKEHMS THYHOCTHBIX PE3YIbTATOB OCBOEHUS ITPOTPAMMBI T10
buszuke Ig  ypoBHS cpeaHero oOmero o0pa3oBaHHMs Y  OOyYarOIIMXCS
COBEPILICHCTBYETCS AMOITMOHAJIbHBIN UHTEJIEKT, IpeAnoararonmii
c(hOpPMHUPOBAHHOCT:

CaMOCO3HaHMsl, BKJIFOUAIOIIETO CIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIILHOE
COCTOSIHUE, BUJIETh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CQeEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aTanTHUPOBATHCI K
AYMOITMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKIIOUAOIICH CTPEMJICHUE K JOCTIDKCHHIO IEIH |
yCrexy, ONTUMU3M, WHHUIIMATHBHOCTHh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUHU OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHMS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3peiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K konity o0yuenus B 10 kiaacce mpeMeTHbIE pe3yJibTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MecTo (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKON NESATEIIBHOCTH JIIOIEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIEICH:
MaTepHuaibHas TOYKa, MHEPIIMAIbHAs CHCTeMa OTCUETa, abCOTIOTHO TBEPOE TEIO,
WJICAJIBHBIN Ta3, MOJEIIM CTPOCHUS Ia30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKU 3apsijl MPU pelieHnn (PU3NIeCKux 3ajad;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U



ANEKTPOAMHAMUKHU: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE,
CBOOOJIHOE TAJICHUE TEJ, JBUYKEHUE MO OKPYKHOCTH, MHEPIIMS, B3aUMOJICHCTBHE
ten, nuddy3usi, OpOyHOBCKOE JIBUIKEHUE, CTPOCHUE >KUIKOCTEH W TBEPABIX Tell,
U3MEeHeHre o0bEMa Tel MpU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
WCIIAPEHNUE, KOHJICHCAIMs, IUJIABJICHUE, KPUCTAJUIM3AalUs, KUIECHUE, BIIAXKHOCTH
BO3/1yXa, MOBBIIIEHUE JABJICHHS Ta3a MPU €ro HAarpeBaHWU B 3aKPBITOM COCYIE,
CBS3b MEXIY NapaMeTpaMH COCTOSIHUS ra3a B M30IpoLeccax, dJIEKTPU3aLus Ted,
B3aMMOJICHCTBUE 3apsJIOB;

OMMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (U3UYCCKUE BEITUYMHBI:
KOOpAMHATa, MyTh, MEpPEMENIEHUEe, CKOPOCTb, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrus, MOTECHIHUAIbHAS SHEPIusi, MEXaHUYeCKas
paboTa, MeXaHUYECKasi MOIINHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBAThH
(bU3NYECKUIT CMBICT MCIOJIB3YEMbIX BEIMYMH, MX OOO3HAUYECHUS W EIUHMUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJINYMHAMU;

ONMUCHIBATh HM3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCTIONIb3Ysl (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KUHETUYECKash SHEPrus XaOTHUYECKOTO JBHXKEHUS MOJIEKYJ, CPEAHEKBaIpaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSs JHEprusi, padora rasa,
KOO (PUIIMEHT TMOJEe3HOTO JEUCTBHUS TEIUIOBOTO JIBUTATENsl; MpPU ONMUCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YeMbIX BEJIMYMH, HX
0o00O3Ha4YeHUsT U E€IUHUIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIINE JTAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYCHHBIE AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJICHUS (TIPOLIECChI), UCTIONB3Ysl (PU3NUECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSXKEHHOCTD MOJIs, TOTEHIIMAN, PAa3HOCTh MOTEHIUAJIOB,;
Py ONHCAHWM TPABWIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIHOJIb3yEMbIX
BEIIMYMH, MX OOO3HAUYCHMS] M EJIMHUIIBI; YKAa3bIBaTh (POPMYJIbI, CBSA3BIBAIOIIUE
JTAHHYI0 (U3UYECKYI0 BEJIMYHUHY C APYTUMH BEIMUYUHAMU,

aHATM3UPOBATh (PU3UYECKHUE TMPOIECChl U SIBIICHUS, UCIIONB3YysI (PU3MUECKHE
3aKOHBI ¥ MPUHIUIIBL: 3aKOH BceMUupHOro Tsarotenus, I, I u Il 3akonst HeroToHAa,
3aKOH COXPAHEHUSI MEXaHMYECKOM DSHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
NPUHLNN CYNEPHO3UIUA CHUJI, TPUHIUI PABHONPABUS HHEPLUHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJSIPHO-KMHETUYECKYIO TEOPUI0 CTPOCHUS BEIECTBA, Ta30BbIC
3aKOHBI, CBS3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJ C
aOCOJIFOTHOUM TeMIepaTypoH, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHCHHS
AIIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pasiuyaTh CJIIOBECHYIO
GbOopMYyJIUPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAKEHHE W YCIOBHUS (TpaHUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TIPUHIIMITHI ICUCTBYS MAITUH, MPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3iuyaTh YCIOBHS MX O€30MaCHOTO MCIOJIL30BAHMS B MIOBCEIHEBHON
KU3HU;

BBITIOJIHATh DKCIIEPUMEHTHI TI0 HCCIICAOBAHUIO (DU3UYECKUX SBJICHUA U
MPOIIECCOB C HCMOJb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUN, MPU 3TOM
dbopmynrpoBath nmpodiaeMy/3aaady U TUIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH



YCTaHOBKY W3 MPEJI0KEHHOTO 000pYA0BaHUS, MPOBOAUTH OTBIT U POPMYITHPOBATH
BBIBO/IbI;

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METOJbI OLIEHKHU MOTPEIIHOCTEN N3MEPEHMUIA;

UCCJENOBATh  3aBUCHUMOCTH  MEXKIYy  (PU3MYECKMMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM TMPSIMBIX W3MEPEHUM, MPH STOM KOHCTPYHUPOBAaTh YCTaHOBKY,
(bUKCUPOBATH PE3YIHTATHI TOJTYICHHONW 3aBUCUMOCTH (PU3MUECKUX BEITUYNH B BUJIC
TaONIUI U TpaUKOB, IETaTh BEIBOJBI 110 pe3yIbTaTaM HUCCIIEeI0BaHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOU
JESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JaOOPATOPHOTO
000Opy1I0BaHUS;

pemaTrh pacuéTHble 3aJaydl C SIBHO 3aJaHHON (U3MYECKOW MOJIEINbIO,
UCIIOJIb3Ysl PU3MYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHaJIW3a YCJIOBUS 3a/1a4u
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIJACIITh (PU3NUECKUE BEIMYMHBI U (POPMYIIHI,
HEOoOXoauMbIe NJisi €€ pelIeHUs, TPOBOAUTh PacUYEThl M OICHUBATH PEaJTbHOCTh
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKOUN BEJIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JOTUUYECKU HEMPOTHBOPEUUBYIO
LETNIOYKY PACCYXKIECHUW C OIOPOM Ha W3YYCHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U
dbuznyeckue SBICHUS,

WCIIOJIL30BaTh MPHY PEUICHUH YU4E€OHBIX 33/1a4 COBPEMEHHBIE MH(POPMAIIMOHHBIE
TEXHOJIOTUU [IJIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALMA U MPEICTABICHUS
y4eOHOH M HAYYHO-TIONMYJIAPHOH HMHGOPMALMK, MOJYYEHHOW W3 pa3InyHBIX
HMCTOYHUKOB, KPUTUUYECKHU aHATTU3UPOBATH MOJydaeMyt0 HHPOpMAIIHUIO;

MIPUBOJUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, 00BSICHEHHE MIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKU
1 TEXHOJIOTHUM;

WCITI0JIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MTOBCETHEBHOM KU3HU TSI
oOecrieueHus: OE30MAaCHOCTH TMpU OOpalieHuu ¢ TpudoOpaMu M TEXHUYECKUMH
YCTPONCTBAMH, NI COXPAHEHUS 37I0POBbS M COOJIOEHUS HOPM IKOJIOTHYECKOTO
TOBEJICHUA B OKPYKAKOIIEH Cpeie;

paboTaTh B TpYIIe C BBHINOJHEHWEM PA3JIUYHBIX COIMATBHBIX POJIEH,
IUIAaHUPOBATh PadOTy TPYNIbI, PAUUMOHAIBHO pacHpenesnsiTb OOSI3aHHOCTH U
MJIAHUPOBATh JCSATEILHOCTh B HECTAaHAAPTHBIX CUTYAIIUSAX, aJ€KBATHO OIICHUBATH
BKJIAJI K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.

K koniry o0yuenus B 11 kiacce nmpeMeTHbIE pe3yibTaThl HA 6a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KApTUHBI MUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKHA U
TEXHOJIOTUH, B NMPAKTUYECKON AEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €AUHCTBO
(bu3MYeCcKOo KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MO/IEIeH:
TOYEYHBIN IJIEKTPUUECKUH 3apsifl, JIyd CBETA, TOUYEYHbIM UCTOYHHK CBETA, SACpHas



MOJIENIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa IMPH pPeHIeHUH (PU3HYECcCKuX
3aad;

pacrno3HaBaTh QU3NYECKUE SIBICHUS (TIPOIECCH) M OOBSICHITh UX HA OCHOBE
3aKOHOB JJICKTPOAMHAMHUKHN W KBAHTOBOW (PU3WKH: DJIEKTPUUECKAsl TPOBOANMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE ICHCTBUS TOKA, B3aUMOJCHCTBHE
MarHMTOB, OJJIEKTPOMAarHUTHAs WHIYKIUS, JCWCTBHE MAarHUTHOTO TIONS Ha
MPOBOJHUK C TOKOM W JBIDKYIIUHCS 3apsii, JICKTPOMAarHUTHBIE KOJICOaHUS U
BOJIHBI, TPSMOJIMHEIHOE pACIpPOCTPaHEHHE CBETa, OTPAKEHUE, MPEIOMIICHUE,
uHTepdepenus, audpakuus W TOMApPHU3ALUS  CBETa, JUCIEPCUsi CBETa,
doTornextpudeckuii 3GdexT (hoTtodddekT), cBeToOBOE NaBieHrne, BOZHUKHOBCHHE
JMHEHYATOTO0 CHEKTpa aTroMa BOJOPOAA, €CTECTBEHHAass W HCKYCCTBCHHAs

pPaaArOaKTUBHOCTD,
OIMMCBIBATh HM3YYCHHBLIC CBOMCTBA BEIICCTBA (SHCKTpI/I‘ICCKI/IC, MAarduTHBIC,
OIITHYCCKUC, QJICKTPUICCKYIO IMPOBOAUMOCTD Pa3InYHbIX CpGII) n

AJICKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMONB3YsS (PU3MYECKHE BEIMYMHBI:
AJICKTPUYECKUN 3apsjl, CHila TOKA, DJICKTPUYECKOE HAMPSIKEHUE, DJICKTPUYECKOE
CONPOTHUBRIJICHUE, PA3HOCTh MOTEHIIMAJIOB, JJEKTPOJBIDKYIIAs CHJIa, padoTa TOKa,
WHIYKIAST MarHuTHOrO MoJisi, cuia Ammnepa, cuia JlopeHia, MHAYKTUBHOCTD
KaTYIIKWA, SHEPTUSA DJICKTPUYECKOIO M MArHUTHOTO IIOJICH, MEPUOJ M YacToTa
KoJieOaHUM B KojebaTeIbHOM KOHTYpE, 3apsii W Cuila TOoKa B IpoIecce
TapMOHUYECKUX DJICKTPOMArHUTHBIX KoJieOaHWM, (OKYCHOE pacCTOsIHUE U
ONTUYECKAs] CWJIa JMH3bI, NPU ONUCAHUM TMPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBIC]I UCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUYECHUS W €IUHMIIBI, YKa3bIBaTh
(GhopMyIIbl, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMYUHY C IPYTUMH BEIMUMHAMM;

ONUCHIBATh H3YYECHHBIC KBAHTOBBIC SIBJIICHUS W MPOILECCHI, HUCMOJIb3Ys
dbu3nyeckre BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U
JacTOTa CBETA, SHEPTUs U UMMYJIbC (OTOHA, MIEPHOJT TIOJIypacasa, SHEPrus CBI3U
aTOMHBIX S7Iep, TPH ONMHUCAHWM TPABUIBHO TPAKTOBATh (U3UUYCCKUH CMBICT
WCIIOJB3YEMBIX BEJIMYWH, WX OOO3HAUCHHMS WM CIUHMIIBI, YKa3bIBaTh (POPMYJIBI,
CBS3BIBAIOIINE JTAHHYI (U3UYCCKYIO BEIMYMHY C JAPYTHMH BEJIIMYUHAMH,
BBIYUCIISATh 3HAUCHUE (DU3NUSCKON BEIUUMHBI,

aHAJIU3UPOBaTh (DU3UYCCKHUE MPOLECCHl U SBJICHUS, UCIONb3Ys (PU3MUECKUe
3aKOHBI M TIPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U MapajlieIbHOTO
COCIMHEHUSI NPOBOJHUKOB, 3aKOH Jkoyma—JIeHna, 3aKOH BJIEKTPOMAarHUTHOM
MHIYKIAH, 3aKOH NPSIMOJIMHEMHOTO PaclpOCTPAHEHUSI CBETA, 3aKOHbI OTPAKECHUSA
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHIITEeHa mia gororddexra,
3aKOH COXPAHEHUSI DHEPrUM, 3aKOH COXPAHEHHUS HUMITYJIbCA, 3aKOH COXPAHEHMS
AJIEKTPUYECKOTO 3apsA/a, 3aKOH COXPAHEHHMS MACCOBOTO 4HCIA, MOCTyJaTsel bopa,
3aKOH PaJIMOaKTUBHOIO pacmaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOEC BBIPAKEHUE U YCIOBUS (TpaHUIlBI, 00JIACTH)
MIPUMEHUMOCTH;

ONPEAEATHh HANPABJIECHUE BEKTOPA UHAYKIIMM MAarHUTHOTO IOJI TPOBOJHUKA
C TOKOM, CuJIbl AMrnepa u cuiibl JlopeHna;

CTPOUTh W OIHCHIBATh H300paKECHHE, CO3/IaBaEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;



BBIMIOJHATh HKCHEPUMEHTHI MO HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU U
MPOLIECCOB C HCIOJIb30BAHUEM IMPSIMbIX W KOCBEHHBIX H3MEPEHUH: MPU 3TOM
dbopmyIupoBaTh MpodIeMy/3a1ady U TUIIOTE3y Y4eOHOTO SKCIIEPUMEHTa, COOMpPaTh
YCTaHOBKY U3 MPEJI0KEHHOTO 000pyA0BaHUSs, MPOBOJAUTH OMBIT U OPMYIHPOBATH
BBIBOJIBL;

OCYUIIECTBIIAThH MPSAMbIE U KOCBEHHBIE MU3MEPEHUS (PU3NYECKUX BEIUYMH, MIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLICHKHU IOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUYHMH C UCTIOIb30BAHUEM MPSMBIX
U3MEPEHHI: MPU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3YJIbTAThHI
MOJyYEHHOW 3aBUCUMOCTH (DM3MUYECKUX BEIWYMH B BHUJAE TaOJIUIl U TpaduKOB,
JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEOBAHMS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U IPOEKTHOM
JESATEIIBHOCTH C KCIIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOICTB M J1aOOpaTOPHOTO
000opy10BaHUS;

pemars pacu€THble 3aJadd C SBHO 3aJaHHOW (DU3MUECKOH MOJIENblo,
UCHOJIB3Ys (PU3MUECKUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHaJIN3a YCJIOBUSA 3a/1a4u
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIJACIATh (PU3MUECKHE BEIMYUHBI U (HOPMYJIBI,
HEOOXOJUMbIE ISl €€ pEeIlIeHus, MPOBOAUTH PACYETHI U OLIEHUBATh PEAIbHOCTD
MOJTy4YE€HHOTO 3HaUeHUs (PU3MUECKON BEININHBI;

pelaTh KaueCTBEHHBIC 3aJaUi: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
IENOYKY PACCYKICHUU C OMOpON Ha M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCTIONb30BAaTh MTPH PEIICHNH YIeOHBIX 3a/1a4 COBpEMEHHBIE MH(POPMAIIMOHHBIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUSA, UHTEPIIPETALMN U TPEICTABICHUS
y4eOHOH ¥ HAY4YHO-TIOMYJISPHOW WHGOpMAIMK, TOJIYYEHHOW W3 Ppa3InYHBIX
HMCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATH MOJTy4aeMyIo HH(POpMaIIIO;

OOBSCHATh TPUHIUIBI JEHCTBUS MAalIUH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacHOr0 UCMOJIb30BaHUS B MOBCEIHEBHON
KU3HH,

MPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIErO0 MHpa, B Pa3BUTHE
TEXHUKHU ¥ TEXHOJIOTHI;

UCTIONIb30BaTh TEOPETUUECKUE 3HAHUS 1O (U3KKE B TOBCETHEBHOM JKU3HU IS
oOecrieyeHusi 0€30MaCHOCTH MpU OOpaleHuu ¢ NpudoOpaMu M TEXHUYECKUMHU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0POBbS U COOIIIOJICHUSI HOPM DKOJOTHIECKOTO
TOBEJICHUS B OKPYKAOLIEH Cpele;

paboTaTh B Tpynme ¢ BBHIMOJHEHHEM PAa3IMYHBIX COIUANBHBIX POJEH,
IJIAHUPOBATh PadOTy TPYNIBI, PAIMOHAIBHO pPACHpPENeNsiTh OOS3aHHOCTH U
MJIAHUPOBATH JICSITEIILHOCTh B HECTAHAAPTHBIX CUTYaIMsIX, aJICKBATHO OIICHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHNE PacCMaTpUBAaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC

Ne HavMeHoOBaHUe pa3gesioB U TeEM NMPpOrpaMMbl

KosinyecTBo 4acos

n/o

JneKTpoHHbIEe (IIUPPOBLIE)

Bcero|| KoHTposbHBIE [pakTHUYecKue 06pasoBaTe/bHbIe PecypChbl
paboThl paboThl

|Pa3,ue11 1. PU3UKA U METO/Ibl HAYYHOT'O I103HAHHUA |
|1.1 HCDI/BI/IKa Y METO/{bl HAYYHOI'0 II03HAHMSA H 2 H H H |
|I/IToro 110 pasjeny H 2 H |
IPazgen 2. MEXAHUKA |
|2.1 HKI/IHeMaTI/IKa H 5 H H H |
22 |mnamuxa L7 ] | | |
|2.3 H3aKOHbI COXpaHEeHHUs B MeXaHUKe H 6 H 1 H 1 H |
|I/ITOI‘0 10 pasjeny H 18 H |
|Pa3,ae11 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOJNHAMHUKA |
3.1 ||OcHOBBI MOJIEKYJIIPHO-KUHETHUYECKOHN 9 1

TEOPHUHU
|3.2 HOCHOBBI TEPMOJMHAMHUKHU H 10 H 1 H H |
3.3 ||ArperaTHble cocTosiHUSA BellecTBa. Pa3oBbie 5

nepexo/ibl
|I/ITOI‘O 10 pasjenay H 24 H |
IPazgen 4. 3JIEKTPOJJMHAMMKA |
|4.1 H3JIEKTpOCTaTI/IKa H 10 H BBeJMTe 3Ha4YeHUe H 1 H |

4.2 |[locToAHHBIN 3JIeKTPUYECKUN TOK. TOKHU B 12
pasJIMYHBIX Cpesiax

1

|I/ITOI‘O 110 pa3jeny H 22 H




Ne HavMeHoOBaHUe pa3gesioB U TEM NPOrpaMMbl ‘

KosinyecTBO 4acos

JneKTpoHHbIE (IIUPPOBHIE)

n/m Bcero|| KoHTposbHBIE [pakTHUYecKue 0GpasoBaTe/bHbIe PecypChbl
paboThI paboThI
|Pe3epBHOe BpeMms H 2 “ H H
IOBILEE KOJIMYECTBO YACOB 10 TIPOTPAMME || 68 || 3 [ 3 [
11 KJIACC
Ne HanMeHOBaHue pa3ziesioB U TeM KosinyecTBO 4acoB JdnekTpoHHbIE (UPPOBLIE)
n/n IpOrpaMMBel Bcero| KoHTposmbHbIe MpakTHYecKHe obpa3oBaTeJsIbHbIE PeCypChl
paboThI paboThI
|Pa3,ue11 1. 9JIEKTPOAUHAMUKA
1.1 |[MarHuTHOe noJie. JIeKTpOMarHuTHas 11 1 3
WMHAYKLUSA
|I/ITOI‘0 10 pasjeny H 11 H
|Pa3;(e11 2. KOJIEBAHHUA U BOJIHbBI
2.1 |MexaHu4YecKHe U 3JIeKTPOMarHUTHbIE 9 1
KoJie6aHuUs
2.2  ||MexaHu4YeCcKHe U 3JIeKTPOMarHUTHbIEe 5 1
BOJIHBI
|2.3 HOI’ITI/IKa H 10 H H 3 H
|I/ITOI‘O 10 pasjenay H 24 H

|Pa3/:[eJI 3. OCHOBBI CNIEHIUAJILHOM TEOPUU OTHOCUTEJ/ILHOCTHU

3.1 ||OcHOBBI CIELIMAJIbHOU TEOPUU 4 1
OTHOCUTEJIbHOCTHU
|I/IT01"0 1o paszesy H 4 H

|Pas,£[e11 4. KBAHTOBAA ®U3UKA




Ne HanMeHoBaHMe pa3/iesioB U TEM

|

KosndecTBo 4yacosB

JieKTpoHHbIEe (IIUPPOBLIE)

n/n IpOrpaMMbl Bcero| KoHTposbHbIe IpakTHYecKHue o6pasoBaTe/IbHbIE PECYPChI
paboThl paboThl

|4.1 H3JIeMeHTbI KBaHTOBOM ONITUKH “ 6 H “ “ |
|4.2 HCTpOGHI/Ie aToMa H 4 H H H |
|4.3 HATOMHoe AApO H 5 H H H |
|I/IToro 110 pasjeny H 15 H |
|Pa3,ae11 5. 3JIEMEHTbI ACTPOHOMHH U ACTPOPU3UKH |
|5.1 HSJIeMeHTbI aCTPOHOMMH M aCTPOPU3UKH H 7 H 1 H H |
|I/IToro 110 pasjeny H 7 H |
IPazaen 6. OBOBIIAIOIIEE IOBTOPEHUE |
|6.1 HO606LL1a}omee NIOBTOpEeHUe H 4 H H H |
|HTOFO 110 pasjeny H 4 H |
|Pe3epBHoe Bpems H 3 H H H |
OBIIEE KOJIMYECTBO YACOB IO [TPOTPAMME || 68 4 7




IHOYPOYHOE INIAHUPOBAHUE

10 KJIACC
N Tema ypoka KoJsinyecTBO 4acoB JJIEeKTPOHHbIE IUPPOBbIE
n/m Bcero|| KoutpoJibhbie || [lpakTHyeckue obpasoBaresibHble
paboThbI paboThbI pecypchl
1 dusuka — Hayka o npupoe. HayuHble MeTO/ bl IO3HAHUSA 1
OKpY>Kalollero Mupa
2 PoJib 1 MecTO QU3UKH B OPMUPOBAHUN COBPEMEHHOU 1
Hay4YHOH KapTHHBI MUPA, B IPAKTUYECKOH AeaTeJIbHOCTH
Joel
3 Mexanun4yeckoe aBuxxeHue. OTHOCUTENIBHOCTD 1
MeXaHHU4YeCKOro JBrxxeHuUs. [lepeMenienre, CKOpocTb,
yCKOpeHue
|4 HPaBHOMepHoe NpAMOJIMHEHHOE IBUXKEHH e H 1 H H H
|5 HPaBﬂoyCKOpeHHoe NpsAMOJIMHEWHOE JABHXKEHHE H 1 H H H
|6 HCBOGO,Z[HOE najieHue. YCKopeHHe CBO60JHOTO NaIeHUs H 1 H H H
7 KpuBosiiHeHOe ABYXeHUe. [|BUKeHe MaTeprhaJibHOM 1
TOYKH 10 OKPY>KHOCTH
8 [IpuHIUI oTHOCUTENbHOCTH [anuiies. UHepuuaibHble 1
cucteMbl oTcyeTa. [lepBbiii 3akoH HbloToOHA
9 Macca Tesa. Cuna. [lpyHiun cynepnosuyuu cui. Bropou 1
3akoH HploTOHA /11 MaTepuaIbHOM TOYKHU
|10 HTpeTI/n?I 3aKkoH HbloToHa /1719 MaTepHabHbIX TOYEK H H H H
11 |3akoH BceMUpPHOTO TAroTeHus. Cuia TsKecTH. [lepBas
KOCMHYecKasi CKOPOCTb
|12 HCI/IJIa ynpyrocty. 3akoH I'yka. Bec Tesia H 1 H H H




Tema ypoka

KosndecTBO 4yacosB

Bcero

KoHTpoJsibHBIE
paboThI

[IpakTHUyeckue
paboThI

JJIeKTPOHHbIE IUPPOBbIE
o6pa3oBaTesibHbIE

pecypchl

Cuna tpenus. KoappuueHt Tpenus. Cunia
CONPOTUBJIEHUS NIPU ABUXKEHUHU TeJla B X KUAKOCTH WU
rase

14

[TocTynaTesibHOE U BpalllaTeJbHOE IBUKEHHE aOCOTIOTHO
TBEpAOro Tesa. MoMeHT cuJibl. [liieyo cuabl. YcnoBus
paBHOBEeCHS TBEPAOTO Tesa

15

HUmnysibc MaTepualibHON TOUYKH, CUCTEMbI MaTepHUAIbHbBIX
To4yekK. UMIysibCc cuiibl. 3aKOH COXpaHeHUs UMITYJIbCa.
PeakTHBHOe ABUXXEHHE

16

Pa6oTa 1 MoujHOCTb cu/bl. KuHeTH4eckas sHeprus
MaTepHabHOW TOYKHU. TeopeMa 06 U3MEHEHUU
KMHETUYeCKOU JHEepTUU

17

[ToTeHuuanbHas sHeprus. [loTeHIMaIbHAsA 3HEPTUSA
ynpyro aebopMUPOBAHHOM NPYKUHBIL. [loTeHIMaIbHas
3Heprus TeJia BOJIM3U MOBEPXHOCTH 3eMJIH

18

HOTEHLU/IaJIbeIe U HellOTeHL MaJIbHbIE CUJIBI. CBsI3b
pa6OTbI HeloTeHLMaJIbHbIX CHJI C MBMEHEHHUEM
MeXaHU4YeCcKoH SHEPTHUH CUCTEMBI TeJI. 3aKoH COXpaHEeHHUud
MeXaHU4eCcKoH SHEPTHUMn

19

JlabopaTopHas paboTa «McciejoBaHue CBA3U paboThI
CUJIbI C UIBMEHEHUEM MeXaHWYeCKOU IHepTUHU TeJia Ha
pUMepe PacTsHKeHHUs] pe3UHOBOIO0 XKIyTa»

20

KoHTpoJibHast paboTa no TeMe «kKuHeMaTuka. J[uHaMUKa.
3aKOHbI COXpaHeHUs B MEXaHUKEe»

21

OCHOBHbIE TTOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKOU
Teopuu. bpoyHoBckoe nBmwxkeHue. [luddysus




Ne Tema ypoka KoJsinyecTBO 4acoB JJIEeKTPOHHbIE LUPPOBbIE
n/m Bcero|| KonTposbHble || [lpakTuueckue oGpasoBaTesbHbIe
paboThbI paboThbI pecypchl
22 |XapakTep ABWKEeHUS U B3aUMOAENCTBUS YaCTHUI] 1
BelecTBa. MoJiesiu CTpOEeHUs ra3oB, XXUKOCTEN U
TBEPAbIX TEJ
23 |Macca monekyJ. KosmndectBo BemecTBa. [locTosiHHasA 1
ABorazpo
24 | TemsioBoe paBHOBecHe. TeMnepaTypa U eé U3MepeHHUe. 1
[lIkana Temnepatyp Llenbcus
|25 HI/I,ELeaJIbeIﬁ ra3 B MKT. OcHoBHoe ypaBHeHHe MKT H
26 ||A6coJsitoTHas TeMmepaTypa Kak Mepa cpeaHel
KMHEeTUYeCKOW 3HEePTrUM JBUKEHHUA MOJIEKYJL. YpaBHEeHUE
MenpeneeBa-KnanerpoHa
|27 H3aKOH JanbToHa. 'a30Bble 3aKOHBI H
28 ||/labopaTopHas paboTa «McciesoBaHre 3aBUCHMOCTH 1 1
MeX/1y NapaMeTpaMu COCTOSIHUSI pa3peKEeHHOr 0 ra3a»
29 |H3ompoueccel B uAeaabHOM ra3e U ux rpadpuyeckoe 1
npezicTaBJieHHe
30 |BHyTpeHHSA 3Heprus TepMOJUHAMUYECKOW CUCTEMBI U 1
croco6nl eé usaMeHeHus. KosnuecTBo TeNJoThl U paboTa.
BHyTpeHHsIs1 3Heprusi 04HOATOMHOI0 U/lea/IbHOTO rasa
|31 HBI/I,IU::I TenJjonepejayu H
32 |[YnenbHas TEMJIOEMKOCTD BelllecTBa. KosiMuecTBO TEM/IOThI
Npu Terionepeaaye. AnMabaTHbIN mpoliecc
33 |[llepBbli 3aKOH TEPMOJUHAMUKHU U €TI0 IPUMEHEHHUE K 1
M30IpoueccamM




Tema ypoka

KosndecTBO 4yacosB

JJIeKTpOHHbIE IUPpPOBbIE

Bcero|| KonTposbHble || [lpakTuueckue oGpasoBaTesbHbIe
paboThbI paboThbI pecypchl

34 |HeobpaTuMOCThb NpoLLEeCCOB B Ipupoe. Bropoi 3akoH 1

TepMOJUHAMUKHU
|35 HHpI/IHLU/Il'I AerictBuA ¥ KII/| TenioBo MalIMHbI H 1 H H H
36 ||usa Kapro n ero K11 1 | H H
|37 HSKOHOI‘I/I‘{GCKHG npo6JIeMbl TENJIO3SHEPTeTUKH H 1 H H H
38 |06o6mawumi ypok «MosiekysipHas pusrka. OCHOBBI 1

TePMOJVHAMUKU»
39 |KoHTpoJsibHasg paboTa o teMe «MoJieKyJisipHasi pU3HKa. 1 1

OCHOBBI TEpPMOJAMHAMUKNA»
|4O ‘Hapoo6pa3OBaHHe U KoHJieHcanus. McmapeHnue u KuneHue H H H H
41 ||AGcoat0THAs U OTHOCUTEJIbHAS BJIQXKHOCTb BO3/yXa.

HaceinienHb1M nap
42 |TBéppoe Teno. Kpucranandyeckue u aMopdHbie Tesa. 1

AHM30TpPONUSA CBOMCTB KPUCTAJJIOB. JKH/IKHe KpUCTAJLJIbI.

CoBpeMeHHble MaTepuasbl
43 |[LnaBsieHve ¥ KpUCTaJLIU3aLUd. YieJbHasd Tela0Ta 1

miaBsieHud. CybaMmanus
|44 |YpaBHeHHe TeNJIOBOro 6asaHca H H H H
45 ||DnekTpu3anus Tes. JJeKTpUuueckui 3apsaj. /lsa Bujia 1

3JIEKTPUYECKUX 3aps/I0B
46 |IIpoBOAHUKH, AUIJIEKTPUKU U NTOJTYIPOBOJAHUKHU. 3aKOH 1

COXpaHEeHHs 3JIEKTPUUYECKOr0 3aps/ia
47 |BsaumogerictBue 3apAnoB. 3akoH KysoHna. ToueyHbIi 1

3JIEKTPUYECKUU 3apsif,




Ne Tema ypoka KoJsinyecTBO 4acoB JJIEeKTPOHHbIE LUPPOBbIE
n/m Bcero|| KonTposbHble || [lpakTuueckue oGpasoBaTesbHbIe
paboThbI paboThbI pecypchl
48 |Hanpsa:kéHHOCTD 3JIeKTprUiecKoro noJis. [lpuHyun 1
CyNepHo3ULUH 3JeKTPUYeCKUX noJieil. JInHuu
HaNpAXKEHHOCTU
49 |PaboTa cus asieKTpocTaTU4yecKoro noJs. [loTeHuyaln. 1
PasHocTb noTeHnMai0B
50 |[IpoBOAHUKM U JUIJIEKTPUKHU B 3JIEKTPOCTATUYECKOM 1
noJie. /lussiekTpruieckast IpOHULAEMOCTD
|51 ‘ dneKkTpoéMKocTb. KoHzieHcaTop H
52 ||3/1eKTpOEMKOCTb IIJIOCKOTO KOH/ieHCaTopa. JHEPrus
3apSXKEeHHOr0 KOHZIeHcaTopa
53 |/labopaTopHasi paboTa "U3MepeHue 3JIEKTPOEMKOCTH 1 1
KOHeHcaTopa"
54 |[IpuHLIUI JeHdCTBUSA U TPUMeHEeHHe KOH/eHCAaTOPOB, 1
KONMPOBAJIbHOIO annapara, CTpyHHOT0 IPUHTepPa.
JJleKTpocTaTUYeCcKas 3alUTa. 3a3eMJIeHUe
3JIEKTpONpUOOpOB
55 |3sekTpUUeCcKUH TOK, YCJIOBUS €r0 CyleCTBOBAHMUS. 1
[locTosanHbIM TOK. Cus1a ToKa. Hanpsokenue.
ComnpoTuJiieHue. 3akoH OMa J1g y4acTKa enu
56 |[locnenoBaTenbHOE, Mapasie/ibHOE, CMELIaHHOE 1
coeJiIMHeHUe MPOBOAHUKOB. JlTabopaTopHas paboTa
«H3ydyeHune cMelaHHOT0 COeJUHEHU PE3UCTOPOBY»
57 ||[Pa6oTa ¥ MOLIHOCTb 3JIEKTPHUUECKOTO TOKA. 3aKOH 1
Jbxoynda-JleHna
58 |3akoH OMa jJ1g MOJIHOM (3aMKHYTOM) 3/71eKTPUYECKOM 1
nenu. KopoTkoe 3amMmbikaHue. JlabopaTopHas paboTa




Ne Tema ypoka KoJsinyecTBO 4acoB JJIEeKTPOHHbIE LUPPOBbIE
n/m Bcero|| KonTposbHble || [lpakTuueckue oGpasoBaTesbHbIe
paboThbI paboThbI pecypchl
«M3mepenue I/IC UCTOYHHKA TOKA U €Tr0 BHYTPEHHETO
CONPOTHUBJIEHUA»
59 |9sekTpoHHAs NPOBOAUMOCTb TBEPAbIX METAJIJIOB. 1
3aBHCUMOCTb CONIPOTHUBJIEHUS METAJIJIOB OT TEMIIePaTypPhl.
CBepxnpoBOAUMOCTb
60 |(|Ds1eKTpu4YecKny TOK B BaKyyMme. CBOMCTBaA 3JIEKTPOHHBIX 1
Iy4YKOB
61 |[[ToslynpoBOAHUKHU, UX COOCTBEHHAsI U MPHUMeCHasi 1
npoBoAUMOCTb. CBOMCTBa p—n-Miepexoa.
[ToslynpoBoHUKOBBIE IPUOOPHI
62 ||9JIeKTpHUYECKHH TOK B pacTBOpPax M paciljlaBax 1
3JIEKTPOJIMTOB. JJIEKTPOJUTHYECKASA JUCCOLAALUA.
JJIEKTPOJIN3
63 |D/7IeKTpUYECKHUH TOK B razax. CaMoCTOSITe/IbHbIN U 1
HecaMoCTOATeNbHbIN pa3psa. MosHus. [lnazma
64 |JsiekTpUYecKue NpUbOpPbI U YCTPOUCTBA U UX 1
NpaKTU4YecKkoe NnpuMeHeHuUe. [[paBuia TeXHUKHU
6€e301aCHOCTH
|65 HO6o6ma}omm‘/’1 YPOK «3JIEKTPOAIMHAMHUKA» H 1 H H H
66 |[KoHTpoJibHas1 paboTa Mo TeMe «IJIEKTPOCTATUKA. 1
[ToCTOSIHHBIN 3JIEKTPUYECKUU TOK. TOKH B pa3/IMUHbIX
cpezax»
67 ||Pe3epBHbIl ypok. KoHTposibHAs paboTa no TemMe 1
"JeKTpoAMHAMUKA"
|68 HPesepBHbe/i ypok. 06061maruuii ypok no temam 10 ki1acca H 1 H H H
|OBIEE KOJIMYECTBO YACOB 10 TIPOTPAMME | 68 | 3 I 3 H




11 KJIACC

Tema ypoka

KosndecTBO 4yacoB

Bcero

KoHTpoJibHBIE
paboThI

[IpakTHYecKue
paboThI

JJIeKTpOHHbIE IUPpPOBbIE
ob6pa3oBaTeJsIbHbIE

pecypcbl

[TocTOsIHHBIE MAarHUTBI U UX B3aUMO/IeHCTBHE. MarHUTHOE
noJsie. BeKTOp MarHUTHON UHAYKIMU. JIMNHUA MarHUTHOU
WHAYKIUH

MarsuTHoe noJie NpoBoAHMKA C TOKOM. OnbIT IpcTea.
B3aumoelicTBHE TPOBOJHHUKOB C TOKOM

JlabopaTopHas pa6oTta «M3yyeHre MarHUTHOTO MOJISI
KaTYIIKH C TOKOM»

JlelicTBMe MarHMTHOTO 10JI HA NIPOBOJHUK € TOKOM. Cuia
Amnepa. JlabopaTtopHasi paboTa «McciefoBaHue eHCTBUS
IIOCTOSTHHOT'O MarHUTa Ha paMKy C TOKOM»

JleicTBMe MarHUTHOTO N0JISl HA JBHXKYILYIOCA 3apSXKEHHYIO
yactuny. Cuia Jlopenuya. PaboTta cuibl JlopeHna

JdyieKTpoMarHMTHas UHAYKLUs. [loTOK BeKTOpa MarHUTHOU
MHAYKUUU. 3/IC UHAYKUUU. 3aKOH 3JIeKTPOMarHMTHOU
nHAyKuuu Papages

JlabopaTopHas paboTa «HccienoBaHue siBJAEHUS
3JIEKTPOMAarHUTHON MHAYKIIUU»

WHAYyKTUBHOCTB. ABeHue camouHAyKLMH. 3/IC
CaMOUHAYKLMU. JHEPTHS MAarHUTHOTO M0JIS1 KATYIIKHU C
TOKOM. JJIEKTPOMArHUTHOE ToJie

TexHuuyeckue yCTpOUCTBa U UX MIPUMEHEHHUE: IOCTOSIHHBIE
MarHUThl, 3JIEKTPOMAarH1Thl, 3JIEKTPOJBUTATEIb,
YCKOPUTEJIU 3JIEMEHTAPHBIX YaCTHL], UHAYKLIMOHHAS MeYb

10

0606mamImui ypok «MarHuTHOE 1oJie. dJIeKTpOMarHUuTHasI
WUHYKIHSI»




Ne Tema ypoka KoJsinyecTBO 4acoB JJIEeKTPOHHbIE IUPPOBbIE
n/m Bcero|| KontposbHble || [IpakThyeckue oGpasoBaTesbHbIe
paboThbI paboThI pecypchl
11 ||KonTposbHas paboTa o teMe «MarHuTHoe mo.Jie. 1 1
JJIeKTPOMarHMTHas MHAYKLIUA»
12 ||CB0GOAHbIE MeXaHUYECKHE KosiebaHusl. [apMOHUYecKue 1
KoJie6aHUSsl. YpaBHeHHe rapMOHHUYeCKUX KOJIebaHUM.
[IpeBpaleHre sHepruu
13 |J/labopaTopHas paboTta «HcciaegoBaHre 3aBUCUMOCTH 1 1
nepuo/ia MaJblX KoJebaHHUU rpy3a Ha HUTH OT JJIMHBI HUTH
Y Macchbl rpy3a»
14 |[KosiebaTesbHbIM KOHTYP. CBOGO/IHBIE 3JIEKTPOMAarHUTHbIE 1
KoJie6aHUS B U/ieaIbHOM KoJie6aTeIbHOM KOHTYPE.
AHasI0THA MeX/AY MEXaHUYECKUMHU U 3JIEKTPOMAarHUTHbIMU
KoJIe6aHUSAMU
15 | ®opmysia ToMmcoHa. 3aKOH COXpaHEHUSs1 SHEPTUH B 1
U/leaJIbHOM KoJsie6aTeJIbHOM KOHType
16 |[IpexncraBsieHHe 0 3aTyXalOUUX KolebaHUAX. BeiHyxAeHHble| 1
MexaHU4YecKue KosiebaHusl. Pe3oHaHc. BbIHYX/jeHHbIe
3JIEKTPOMArHUTHbIE KOJIeb6aHUS
17 |[lepemeHHBbIV TOK. CHHyCOWAANbHBIM TIepeMEHHbIN TOK. 1
Mo1HoCTh NepeMeHHOr0 TOKa. AMIIUTYZHOE U
JleHCTBYIOIlee 3HAYEHHE CUJIbl TOKA U HANPSXKEHUS
18 || Tpancdopmatop. [Ipou3BoACTBO, epesaya ¥ noTpebieHue 1
3JIEKTPUYECKOU IHEPTUU
19 ||YcTpoKrCTBO U MpaKTUYECKOE MIPUMEHEHHE 3JIeKTpUIeckoro || 1

3BOHKa4, resepaTopa nepeMeHHOoro Toka, JIMHUHA
JJIEKTpoIiepeaayd




Ne Tema ypoka KoJsinyecTBO 4acoB JJIEeKTPOHHbIE IUPPOBbIE
n/m Bcero|| KontposbHble || [IpakThyeckue oGpasoBaTesbHbIe
paboThbI paboThI pecypchl
20 ||9KoJsiorUYeCKHEe PUCKU IIPU IPOU3BOACTBE 3JIEKTPO3HEPTUM. || 1
Ky/sbTypa ucno/ib30BaHUSA 3J1IEKTPOIHEPTHH B
IIOBCeJHEBHOM »KU3HH
21 ||MexaHHu4YecKHe BOJIHBI, YCIOBUA pacnpocTpaHenud. [lepuon. || 1
CKOpOCTb pacnpocTpaHeHUs U JIIMHA BOJIHBL. [lonepedyHbie
Y IPO/I0JIbHbIE BOJIHBI
22 |3Byk. CKOpoCTb 3BYKa. 'pOoMKOCTB 3BYKa. BbicoTa TOHa. 1
Tem6p 3ByKa
23 ||3/IeKTpOMarHUTHbIE BOJIHbI, UX CBOMCTBA U CKOPOCTb. 1
[lIkasia 3/1IeKTPOMarHMTHBIX BOJIH
24 ||[IpuHLMIBI pafAOCBSA3U U TeJleBUieHUs. Pa3BuTHe cpeaCcTB 1
CBA3U. Pagnonokanus
|25 ‘ KoHTpoJsibHas paboTa «KosiebaHUSA U BOJTHBI» 1
26 |[IpaMosiMHeNHOEe pacnpoCTpPaHeHWE CBeTa B OJJHOPOIHOM
cpene. ToyedHbIM UCTOYHUK cBeTa. Jly4 cBeTa
27 ||OTpaxkeHue cBeTa. 3aKOHbI OTpakeHUd cBeTa. [locTpoeHune 1
M300pakeHU! B MJIOCKOM 3epKaJie
28 |[[Ipesnomsienue cBeTa. [lo1THOE BHYyTpeHHEE OTpaKeHHUe. 1
[IpesiesibHBIN YyToJ1 NOJTHOTO BHYTPEHHETO OTPAXKEHUS
29 ||JTabopaTopHas paboTa «Mi3MepeHHe OKa3aTes 1 1
NpeJIOMJIEHUS CTEKJIa»
30 |J/Iun3sbl [locTpoeHue n3obpakeHui B 1nH3e. PopMy.ia 1
TOHKOM JINH3BI. YBeJIMUeHUe JIMH3bI
31 |J/labopaTopHas paboTa «HcciemoBaHue CBOMCTB 1 1
M300pakeHU M B JIMH3AX»




Ne Tema ypoka KoJsinyecTBO 4acoB JJIEeKTPOHHbIE IUPPOBbIE
n/m Bcero|| KontposbHble || [IpakThyeckue oGpasoBaTesbHbIe
paboThbI paboThI pecypchl
32 ||Aucnepcus cBeTa. CI0KHBIN cOCTaB 6eJioro cBeTa. L|BeT. 1 1
JlabopaTopHas paboTta «HabJito/jeHHe AUCIEPCHU CBETa»
33 ||[UuTepdepennus ceeta. Judpakuus ceeta. udppakyuonHas|| 1
peméTka
|34 Hl’[onepeqHOCTb CBETOBbIX BOJIH. [losiapusanusa ceeTa H H H H
35 ||OnTuyeckre NpUOOPbI U YCTPOUCTBA U YCIO0BUS UX
6e30MacHOro NpUMeHeHHUs
36 |['paHULIbI PUMEHHUMOCTH KJIACCUUYECKOU MeXaHUKH. 1
[locTyiaTel cieniajbHOM TEOPUU OTHOCUTEJNbHOCTH
37 ||OTHOCHUTEJNIBHOCTb OJHOBPEMEHHOCTHU. 3aMeiJIeHHEe 1
BpPEMEHU U COKpallleHHe AJINHbI
38 |[Heprusa v UMIYJbC PEJATUBUCTCKOU YacTULbl. CBA3b 1
MaccChl C 3HeEpPruen U UMIyJIbCOM. JHEPTHUS MOKOS
39 |[KoHTpoJsibHas paboTa «OnTHka. OCHOBBI CllelMaIbHOM 1 1
TEOPHUHU OTHOCUTEJIBHOCTHU»
|4O HCDOTOHbI. ®opwmy.a [l1aHKa. IHeprus U UMIYJIbC GOTOHA H H H H
41 |OTkpbiTHE U UccaenoBaHue dpoToadpdekTa. OnbIThI A. T
CrosieToBa
42 |3akoHbl poToadpPeKTa. YpaBHeHUe JWHIITENHA [ 1
doToaddekra. «KpacHas rpanuna» poroapdexra
43 ||JaBsenue cBeta. OnbiThl I1. H. Jle6eneBa. XuMmmuyeckoe 1
JeHcTBHE CBeTa
44 |TexHM4YeCKHe YCTPOWUCTBA U IPAKTUYECKOE IPUMEHEHME: 1
doToaneMeHT, OTOAATUMK, COJIHEUHAS OaTapess, CBETOAHUO/
|45 HPemeHHe 3a/ia4 Mo TeMe «JJieMeHTbl KBAHTOBOU ONTHUKU» H 1 H H H




Ne Tema ypoka KoJsinyecTBO 4acoB JJIEeKTPOHHbIE IUPPOBbIE
n/m Bcero|| KontposbHble || [IpakThyeckue oGpasoBaTesbHbIe
paboThbI paboThI pecypchl
46 |Mopenb atoma TomcoHa. OnbiThl Pe3epdopaa no paccessuuwo| 1
a-dyactull. [ll1anerapHasa Moze b aTomMa
|47 HHOCTleaTbI Bopa
48 |[M3ny4yeHue U norJiouieHrue GOTOHOB MPU Mepexo/ie aToMa C
OZHOTO YPOBHS 3HEPTUU Ha ApYyrou. Buabl cieKkTpos
49 |BoJsiHOBBIE cBOMCTBA YacTUll. BosiHbl e Bpoiis. 1
KopnyckynsipHo-Bo/IHOBOM Ayain3M. CHOHTaHHOE U
BBbIHY /e HHOE U3JIyYeHHe
50 ||OTkpeITHE pagroaKTUBHOCTH. OnbIThI Pesepdopaa no 1
ONpe/ieJIeHUI0 COCTaBa paJJMOAKTUBHOIO U3JIy4YeHUA
51 |CBoiicTBa anbda-, 6eTa-, raMMa-u3aydeHus. BausHue 1
PaZii0aKTUBHOCTH Ha YKHWBbl€ OPTaHU3MBbI
52 ||OTKpbITHE IPOTOHA U HeUTpOHA. U30TonbI. Asnbda-pacnaf. 1
JJIEKTPOHHBIA U MO3UTPOHHBIN OeTa-pacnaz. 'aMmma-
U3JlyyeHnue
53 | DHeprus cBSI3U HYKJIOHOB B fiipe. f/lepHble peakyu. 1
AnepHrbiii peakTop. [Ipo6JieMbl, EPCIEKTUBHI,
3KO0JIOTUYECKHE aCNeKThI /lepPHOY 3HEepTreTUKHU
54 |9nemeHTapHble YacTULbl. OTKPbITHE MO3UTPOHA. MeTo/1bl 1
HaOJ/II01eHUS U PErUCTPalM 3/IeMEeHTAapPHbIX YaCTHUL.
Kpyraslii cton «®@yHaaMeHTaIbHble B3aUMOAEUCTBUS.
EnuHCcTBO pr3UYeCKOU KApTUHBI MUpPa»
55 ||Bupg 3Bé3gHoro Heba. Co3Be3aus, spKUe 3BE3/bl, IJIAHETHI, 1
UX BUAUMOe aABUKeHue. Co/HeYHas cucrtemMa
56 ||CosHue. CosiHeYHast aKTUBHOCTb. UCTOYHUK 3HEPTUU 1
CoJiH1Ia U 3BE3/]




Ne Tema ypoka KoJsinyecTBO 4acoB JJIEeKTPOHHbIE IUPPOBbIE
n/m Bcero|| KontposbHble || [IpakThyeckue oGpasoBaTesbHbIe
paboThbI paboThI pecypchl
57 ||3Bé3Abl, UX OCHOBHbIE XapaKTEPUCTUKH. 3BE3/bl IJIaBHOM 1
nocJeloBaTeJbHOCTU. BHyTpeHHee cTpoeHUe 3BE3 .
CoBpeMeHHbIe NIpe/CTaBJIEHUSA O NIPOUCXOXKIAEHUH U
apoJsitoniiu CosTHLIA M 3BE3[,
58 |[Mueunsiii [lyTh — Hawma 'asakTuka. [los1o0keHue u 1
ABwxeHUe CosiHUa B 'asakTuke. [anakTuku. YépHble AbIpbI
B A/lpax raJakTUK
59 |Bcenennas. Pazberanue rasaktuk. Teopus bosbumoro 1
B3pbIBa. PesiuKTOBOE M3/1yyeHue. MeTarasakTuka
|6O ‘ HepeweHHble Mpo6/1eMbl aCTPOHOMMH H H
61 |[KoHTpoJsibHast paboTa «3JeMeHTbl ACTPOHOMHUHM U 1
acTpoPU3UKU»
62 |O6o6waruui ypok. Posb GU3MKu 1 aCTpPOHOMUU B 1
dKOHOMHUYECKOH, TEXHOJIOTHYECKOH, COLIMaJIbHON U
3THUYeCcKOU chepax JesTeJTbHOCTU YesI0BeKA
63 ||06061warmui ypok. Posib 1 MecTo GU3MKU U aCTPOHOMUU B || 1
COBpEMEHHOM Hay4YHOU KapTHHe MUpa
64 |O6o6maruui ypok. Posb pusndeckoit Teopruu B 1
dbopMHpoOBaHUY Npe/CTaBAeHUN 0 QU3NUECKON KapTHHE
MHUpa
65 ||O6o6warouui ypok. Mecto ¢pusnueckor KapTHHBI MUpPa B 1
00111eM psZly COBpeMEHHbIX eCTECTBEHHO-HAayYHbIX
npeACTaBJIEeHUN O IPUpoie
66 |[Pe3epBHBIM ypoK. MarHuTHoOe noJie. JJIeKTpOMarHMuTHas 1
UHAYKI WS




Ne Tema ypoka KoJsinyecTBO 4acoB JJIEeKTPOHHbIE IUPPOBbIE
n/m Bcero|| KontposbHble || [IpakThyeckue oGpasoBaTesbHbIe
paboThbI paboThI pecypchl
67 ||[Pe3epBHBIN ypoK. OnTHKa. OCHOBBI Cllel|MaIbHOW TEOPHUH 1
OTHOCHUTEJIbHOCTH
68 |[Pe3epHbIi ypok. KBaHTOBas pr3MKa. I1eMeHThI 1
aCTPOHOMHUM U acTpOPU3UKHU
|OBIIEE KOJIMYECTBO YACOB 10 TIPOTPAMME | 68 | 4 [ 7 H
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