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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢u3uke 06a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COO, a Ttakxke ¢ yu€roMm ¢enepaqbHOM paboyell mporpaMMbl BOCHUTAHUS U
KOHLEMIMU MpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTENIbHBIX
OpraHu3alusaXx Poccuiickon Oenepanuu, peAN3YIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE IPOTPAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOU KapTHUHBI Mupa oOydaromuxcs 10—11 kiaccoB npu o0yueHun
X (Qu3rke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JEATEIbHOCTHOI'O MOJIX0/a.
[Iporpamma no ¢usuke coorsercTByeT TpedoBanusiM GI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANpPEIMETHBIM pe3yibTaTaM OO0Yy4eHHs, a TaKxKe
YUUTHIBAET HEOOXOAMMOCTb peaju3aldd MEXIPEIMETHbIX CBs3ed (QU3UKH C
€CTECTBEHHO-HAYYHBIMH y4eOHBIMU TpeaMeTaMu. B Heill onpeensitoTcss OCHOBHBIE
e u3ydeHus (GU3MKU Ha YPOBHE CpeIHEero oO1iero oopa3oBaHus, IIaHUPyeMbIe
pe3ynbTaThl  OCBOGHMS Kypca (U3HKU: JIMYHOCTHBIC, MeETaIllpeIMETHbIE,
npeaMeTHBIC (Ha 6a30BOM ypOBHE).

[Iporpamma no Gpu3MKe BKIIOYALT:

e IUIAHUpPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca PU3MKH Ha 6a30BOM YPOBHE, B

TOM YHMCJIE PEeIMETHbIE pe3yIbTaThl M0 ToJaM 00y4eHHUS;

e cojepxanue yuyeoHoro npeamera «dusuka» mo rogam oOydeHuUs.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
KayecTBE yueOHOro mpeaMera B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHUH 00 okpykaromeMm Mupe. ILlIkonpHBIN Kype PU3NKN — CHCTEMOOOpa3y O
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHM, HM3ydaeMbIX XUMHEH, OWOJIOTHEH,
dbu3mdeckoii reorpadueri u acTpoHommei. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHUKA  ONpeleNseT XapakTep U pa3BUTHE
pa3HO00pa3HBIX TEXHOJIOTUH B c(hepe IHEPreTHKH, TPAHCTIOPTa, OCBOCHUS KOCMOCA,
IIOJIYYEHHSI HOBBIX MAaTEpHAJIOB C 3aJaHHBIMU CBOMCTBaMHU U Apyrux. M3ydenue
(U3MKK1 BHOCUT OCHOBHOM BKJIaJ B ((OPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTHUHBI
Mupa oOyd4arommuxcsi, B (pOpMHpOBaHHE YMEHUN MNPUMEHATh HAYYHBI METOJ
MO3HAHUS [P BBINOJHEHUN UMU YYE€OHBIX UCCIEAOBAHUIM.

B ocHoBy Kypca (hu3uku 11 YpOBHS CpeHEro o01iero oopa3oBaHus MOJI0KEH
pAI UAEH, KOTOPhIE MOKHO pacCMAaTPUBATh KAaK IPUHIMUIIBI €70 MOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX Pa3esioB (PU3MKH, BKIOYAET KaK
BOIIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PU3UKHU.



Hoes cenepanuzayuu. B COOTBETCTBUM C HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEILECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanuzainus TpearnojaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MUYECKOM HAayKH, OCMBICIIEHHE CBSI3U Pa3BUTHS
(u3KKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
1 HKOJIOTHYECKUMU MTpoOIeMaMu.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢puszuku npeamnoaraet 3HaKOMCTBO
C IIUPOKAM KPYTOM TEXHHYECKHUX M TEXHOJOTHYECKHX MPUIOKEHUH HM3YUCHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM NpoOsieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHMKH M TEXHOJOTHMH, a TaKkke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOJOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMHU DJIEMEHTaMH Kypca (U3MKA Ha YPOBHE CpEeIHEro oOIIero
oOpa3oBaHus SBISOTCA (U3HUeckrue Teopuu ((PopMUpOBaHUE MPEACTABICHUMA O
CTPYKTYpE MOCTPOCHUSI (PU3NYECKON TEOpUHU, POJU (HYyHIaMEHTAIbHBIX 3aKOHOB U
IPUHIIMIIOB B COBPEMEHHBIX MPEICTABICHUSAX O IPUPO/IE, TPAHUIIAX TPUMEHUMOCTH
TEOPUH, JJIS ONMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHHUI U MPOIIECCOB).

CHCTeMHO-/IeSITeIbHOCTHBIN MOJX0J] B Kypce (U3UKU peamu3yeTcs MpexIie
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YyYaronuxcs.
Jl1s1 6a30BOTO YPOBHSI Kypca (PU3HKN — 3TO UCIIOIH30BAHUE CUCTEMBI (PPOHTATHHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U TAOOPATOPHBIX PabOT, KOTOPHIE B IPOTpPaMMe
no ¢usnke 0ObEIMHEHBI B OOIIMI CIHCOK YYCHHUYECKHX IPAKTHUYECKHUX padoT.
Boienenne B yka3aHHOM TiepeyHe J1ab0OpaTOpHBIX paboT, MPOBOIUMBIX IS
KOHTPOJISI ¥ OLIEHKH, OCYIIECTBIISIETCS] YYaCTHUKAMH 00pa30BaTEIbHOTO MpoIiecca
UCXO/sl U3 OCOOCHHOCTEW IJIaHMPOBaHHUS U OCHaIleHHus kaOunera ¢usuku. [Ipu
3TOM oOecrneunBaeTcs OBJIAJACHHE OOYYAarOUIMMUCS YMEHHUSIMHU IPOBOJMTH
KOCBEHHBIE M3MEpPEHUs, MCCIEIOBAaHUS 3aBUCHUMOCTEH (DU3MUECKUX BEIUYHUH U
IIOCTAHOBKY OIIBITOB 10 IPOBEPKE MPEJI0KEHHBIX TUIIOTES.

Bonbioe BHUMaHueE yensieTcs pelieHnIo pacu€éTHBIX U KaueCTBEHHBIX 3a/1a4.
[Tpu sTOM 17151 pacu€THBIX 3a7a4 MPUOPUTETOM SBJISIOTCS 33Ja4M C SIBHO 3aJlaHHOM
¢u3nyeckoli MOJENBbIO, TO3BOJSIOUINE TMPUMEHATh M3yUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK M3 OJHOIO pas3fesia Kypca, TaK U HUHTErpupys 3HAHUS W3
pa3HbIX pasnesnoB. g KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 3aJaHUS Ha
OOBSICHEHHE MPOTEKAaHUS (PU3NYECKUX SBICHUM W TPOIECCOB B OKPY’KaIOLICH
KU3HU, TpeOyroume BblOOpa (U3NYECKOW MOJeNnu il CUTyallud MPaKTHKO-
OpPUEHTUPOBAHHOTO XapakTepa.



B cootBerctBuu ¢ TpedoBanusmu @PI'OC COO k MaTepuaabHO-TEXHUYECKOMY
o0ecreyeHuto y4eOHOro mnpoiecca 0a30BbIi ypOBEHb Kypca (PU3UKH Ha YpOBHE
cpeaHero oOIiero oOpa3oBaHMsS MOKEH HM3y4aThCs B YCIOBHUSX MPEIMETHOTO
kaOuHeTa (PU3MKM WIA B YCIOBUAX HHTETPUPOBAHHOTO KaOHMHETa MpPEIMETOB
€CTEeCTBEHHO-HAYYHOr0 LUKJIa. B xabuHeTe (PU3MKH JOKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYAOBAaHHE JJI BBINOJIHEHHUS YKa3aHHBIX B Iporpamme Io
(Pu3HMKe YUEHUYECKUX MPAKTUUECKUX padOT U JEMOHCTPALIMOHHOE 000pYyI0BaHUE.

JleMoHcTpanmoHHOe 0o0opyaoBaHue (GOPMUPYETCSI B COOTBETCTBUU C
OPUHIIMIIOM MHWHUMAJIBHOW JIOCTATOYHOCTH U  O0OECIeurMBaeT MOCTaHOBKY
NEPEUMCICHHBIX B IMporpamMme Mo (U3MKE KIIOUEBBIX JIEMOHCTpALMM IS
UCCJICIOBaHUS  U3Y4YaeMbIX SIBICHMH M  TIPOLECCOB, OMIHUPUYECKUX H
(yHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe o0OOpynOBaHUE [JIsi YYEHUYECKUX MPAKTUYECKUX padoT
dopmMupyetcsi B BUIe TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JABYX oOydammuxcsi. TemMaTHdecKue KOMIUIEKTHI
71a60paTOPHOTO O00OPYNOBAaHUA JOJKHBI OBITH TOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IIM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIIBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUYeHUsI GU3UKH B 001IeM 00pa30BaHUU SIBIISTFOTCS :

e (QopMHpOBaHHE HMHTEpPECa W CTPEMJICHUS OOyYaIOIIUXCS K HaydYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HWHTEJUIEKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS U (DOPMHUPOBAHUE
UCCJIEI0BATEIHCKOTO OTHOIIEHHUS K OKPY>KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK Pe3yIbTaTa U3YUCHUSI OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKU;

e (opmupoBanue yMmMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHUEM
(¢u3nyecKnX 3HaHUN U HAYYHBIX JIOKA3aTENIbCTB;

e (dopMUpOBaHHE NPEICTABICHUNH O poiu (U3MKHU JUIsl Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAyYK, TEXHUKU U TEXHOJIOTUH.

JlocTrkeHne 3TUX Leneld 00ecrneunBaeTcs PeleHuEM CIEAYIOIUX 3a71a4 B

npolecce U3yyeHus Kypca GU3MKHU Ha YPOBHE CPEAHETO 00111ero o0pa3oBaHus:

e TpUOOpETeHHE CUCTEMBI 3HaHUH 00 00MIMX (PU3MUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpUAX, BKIIOYAas MEXaHHUKY, MOJIEKYJSIPHYIO (U3HKY,
AJIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPO(DU3HKY;

e (dopMHpOBaHHWE YMEHUN MPUMEHITh TEOPETHUYECKHE 3HAHUSA NI
OOBsiCHEeHHsI (PU3MYECKUX SIBICHUH B TPUPOAE U AN TMPUHATHS
MPAKTUYECKUX PELICHHUI B IOBCEHEBHOM KU3HU,



e OCBOEGHHME CIOCOOOB pEHIeHUs pa3iUYHbIX 3aJad C SBHO 3aJlaHHOMN
(¢u3nueckoll MoOJEeNbo, 3ajay, MOAPa3yMEBAIOUIUX CaMOCTOSTEIbHOE
co3gaHue pU3NUECKO MOJAEIIH, aIEKBAaTHON yCIOBUSAM 3aa4H;

e TMOHMMaHUE (U3NYECKUX OCHOB W MPHUHIUIIOB JEHUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHMUECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOUTYIO
cpeny;

e OBJIQJICHUE METOJAMH CaMOCTOATEJBHOTO TUIAHUPOBAHUS U TPOBEACHUS
bU3UYECKUX HKCIEPUMEHTOB, aHalM3a W HHTEpHpeTaruu uHOOpMaIni,
OTpeJIeICHHs] TOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yibTaTa;

e CO3[IaHUE YCIIOBUU JJIsl Pa3BUTHS YMEHHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOH JEATEITbHOCTH.

Ha wusyuenue ¢usuxu (0a30BbIii ypOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
obOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipemmaraemeiii B mporpamMme 1Mo (U3MKE TepedeHb Ja0opaTOpPHBIX H
MPaKTUYECKUX paldOT SBISCTCS PEKOMEHJIOBAaHHBIM, YYHUTEIb JIEJIa€T BBIOOD
npoBeAcHUsT JIabOpaTOPHBIX pPAObOT W OMNBITOB C YYETOM HWHIUBHUIYaAJTBHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3dnka u MeTOAbI HAYYHOI'0 NNO3HAHUSA

®usuka — Hayka o npupoze. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
MHpa. PoJib 3KcrieprMeHTa ¥ TEOPUHU B POLECCE TO3HAHUS PUPOIBL. DKCIIEPUMEHT
B (pusuke.

MopaenupoBanue (U3MYECKUX SIBIEHUH M mpoueccoB. HaydHble rumotessbl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecTto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIIOIEH.

Jlemoncmpayuu

AnHanoroBele U UU(POBBIE H3IMEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBmkeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUSI.
Cucrema otcuéra. TpaekTopusi.

ITepemernienne, CKOpOCTb (CpelHsIi CKOPOCTh, MTHOBEHHAas CKOPOCTH) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HAa OCHU CHUCTEMBI KOOPJMHAT.
Ciio)xeHue nepeMenieHuil U CJI0)KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMsS, MNYyTH U TNEpeMEIICHUA
MaTepUabHON TOYKH OT BPEMEHH.

CBobOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

Kpuponmueitnoe ngpuxenue. JIBHKeHne MaTepUalbHON TOUKH 10 OKPYKHOCTH
C TOCTOSIHHOM IO MOJYJIF0 CKOPOCTBIO. YTJIOBasg CKOpPOCTh, JTUHEHHAS CKOPOCTb.
ITepuon u yactora oOpamieHus. LleHTpocTpeMHUTEILHOE YCKOPEHUE.

TexHu4Yeckne YCTpOMCTBA M NPAKTUUYECKOE NPUMEHEHUE: CIHIOMETP,
JIBUKCHUE CHAPAJOB, LICMTHBIE U PEMEHHBIC TIEpEIavH.

Jlemoncmpayuu

Moaenb CUCTEMBI OTCUYETA, WIUIIOCTPALM KMHEMATHUYECKUX XapaKTCPHUCTUK
JIBHDKCHUS.

[IpeobpazoBanne IBMKCHUI C MCIIOIB30BAaHUEM IMPOCTHIX MEXaHU3MOB.

[TageHue Tenm B BO3AyXE U B PA3PEKECHHOM MPOCTPAHCTBE.

Habnronenue aBwkeHUsl Tenla, OPOIIEHHOTO TMOJA yriioM K TOPU3OHTY U
TOPU30HTAIIBHO.



N3mepenue yckopeHusi CBOOOJHOrO MaieHHs.

Hanpagnenue ckopocTy Ipu ABUKEHUHU MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3ydyeHnne HepaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OINPEIEIICHUS MIHOBEHHOU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCTIC/IOBATENILHBIE PAaBHBIE MPOMEXYTKHM BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3ydeHune nBUXKEHUS 1IapuKa B BA3KOM )KUJKOCTH.

N3yuenne nBuxeHus tena, OpoIIeHHOr0 TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuamun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3akoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uiuu cui. Bropoii 3akon HetoToHa 1151
MarepuaibHOM TOUKU. TpeTuii 3akoH HploTOHA [1711 MaTepraibHbIX TOUYEK.

3akoH BcemupHoro TtaroreHus. Cuma Tsbkectd. IlepBas kKocMmudeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHus1). Cuna tperus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIbKEHUS U cujia TpeHus nokosi. Koaddumuent tpenus.
Cuita conpoTUBIIEHU MPU IBH>KEHUU Teja B KUIKOCTU WJIU ra3e.

[TocTynarenpHOE U BpamaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuibl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
pPaBHOBECHS TBEPJOTO TENA.

TexHuueckne yCTpOWCTBA M MNPAKTUUYECKOE MPUMEHEHUE: MOAIINITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINUX TEN.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEHHOM MOIBbEME U MTAICHHH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxkeHus Opycka 1Mo HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pE3UHOBOM 00pas3iie, OT ux AedopMaluu.

HccnenoBanue yciioBUM pPaBHOBECHS TBEPAOTO TENA, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3akoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTEpHAIbHBIX TOYEK.
NMnynbC cuibl M U3MEHEHUE HMIYJbCAa Tela. 3aKOH COXPAHEHUS HMITYJbCa.
PeakTuBHOE nBUXKEHUE.

Pabota criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON DHEPTHH.

[TorennumanbHas SHEPTHUS. [ToTenuuanbHas SHEPrus yIpyro
nedopMupoBaHHOM TIpYy>XUHBL. [loTeHIIMaNbHAS YHEPT U Tella BOJIU3HU MOBEPXHOCTHU
3emMiu.

[ToTeHnuanbHple W HEMOTCHIMATBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIMAJbHBIX CUJI C U3MEHEHUEM MEXaHUUYECKOM YHEPTUU CUCTEMBI TEJl. 3aKOH
COXpAaHEHHUSI MEXaHUYECKOU YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHudeckne ycTpouWcTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MHCTOJIET, TBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE BUXEHUE.

[Tepexo MOTEHIMABLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomol

N3ydeHne aOCOMIOTHO HEYNPYroro ynaapa € MOMOUIBI0 JBYX OJMHAKOBBIX
HUTSHBIX MasTHHKOB.

UccnenoBanne cBsizu pabOThl CUJIBI C U3MEHEHUEM MEXaHMYECKON 3HEepruu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOW TEOPUU M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aMMOJICMCTBUSI YaCTHI[ BenlecTBa. MOJEIN CTPOCHUSI Ta30B, >XUIKOCTEH U
TBEPIBIX TEJI M OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pasmepsl Mosiekyi. KonmnuectBo BemnectBa. [loctosHHass ABorajpo.

TemnoBoe paBHoBecue. Temneparypa u €€ uaMmepenue. lllkana temneparyp
Llenbcus.



Mopens  upeambHOro rasza. OCHOBHOE  ypaBHEHHE  MOJEKYJISPHO-
KMHETUYECKOW TEOpUU UJCaTbHOTO raza. AOCONIIOTHash TeMmmepaTypa Kak Mepa
CpeHEW KWHETHMYECKOW SHEPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a30oBeie 3aKkoHbl. YpaBHeHue MeHneneeBa—KianeipoHna.
3akoH [lanbroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHUE H30MPOLIECCOB: H30TEpPMa, H30X0pa,
nzo0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE. TEPMOMETP,
OGapomeTp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUM.

OnpiThl 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HlTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJICHCTBHUS.

Mojenb, WILTIOCTPUPYIOIIas MPUPOAY AABICHUS ra3a HA CTEHKHU COCY/Ia.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJICAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenne Macchl BO3AyXa B KIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUN
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHaAMUKU

TepMmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
cUCTEeMBbI U criocoObl e€ n3MeHenus. KonnmuectBo TermioTsl U padbota. BHyTpeHHss
JHEprus  ONHOATOMHOIO  MJACAJbHOrO  rasa. Buaesl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHUE. Y J€IbHAs TEIUIOEMKOCTh BEIIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTuIonepesaye.

[Tonsitue 006 aamabatHom miporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne TepBOro 3akoHA TEPMOAMHAMUKH K wm3ompolieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuk. HeoOpatumMocTh NpolLieccoB B MPUPOJIE.

TermoBele  MamumHbl.  [IpUHOMIIBIL  JEWCTBUA — TEIUIOBBIX  MAallWH.
[IpeoOpazoBanust >HepruM B TEIUIOBbIX MamuHax. KoadduuueHt none3Horo
nenrcTBus TerioBo MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeUCTBUS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHudyeckne yCTpPOMCTBA M NPAKTUYECKOE TPUMEHEHWE: JBHUTaTElb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJOJUIBHUK, KOHIULIHOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTPEHHEW SHEpruu Teia MpPH COBEPLIEHUH pPadOThI: BBUIET
npoOKkH U3 OYTBUIKM TOJ JEHCTBHEM CXATOro BO3[yXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe MyTEM TpeHHUsl (BUI€OAEMOHCTpAL).

N3meneHne BHyTpeHHEN SHEPTUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnbIT 0 a1MadaTHOMY PaCIIMPEHHIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoi TypOUHBI, ABUTATENsI BHYTPEHHETO CrOpaHusl, pEaKTUBHOIO
JBUTATEIIS.

Vuenuueckuii skcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn eeuwjecmea. Pazoevie nepexoonl

[TapooOpaszoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHASA U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO31yxa. HacelllleHHbI map. YnaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUsI CBOMCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuaibl. llnaBineHue wu
KpHUCTaJuIM3alus. Y jenbHas TerioTa niaasnenus. Cyonumanus.

VYpaBHeHue TemioBoro OaiaHca.

TexHnueckne yCTpONCTBA M IPAKTUYECKOE IPUMEHEHUE: TUIPOMETpP H
IICUXPOMETP, KAJTOPUMETP, TEXHOJIOTMH IOJyYEHHs] COBPEMEHHBIX MaTEpPHUAJIOB, B
TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenue npy NOHM>KEHHOM JIaBJICHUU.

Crioco0bl U3MEpEeHUs BIaKHOCTH.

Habmronenmne HarpeBaHust U IJIaBJICHUS KPUCTAJUIMUECKOTO BEIIECTBA.

JleMOHCTpanus KpUcTaJlIoB.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenne 0THOCUTEIBbHOM BIAKHOCTH BO3/1yXa.

Paznen 4. DieKTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
DnekTpu3anus Tei. DNeKTpUuecKui 3aps. J{Ba Buaa s31eKTpUUYECKUX 3apsiI0B.
[IpoBoAHMKH,  JOUANEKTPUKHM U TOJYNPOBOAHUKH. 3aKOH  COXpPAHEHUS
AIEKTPUYECKOTO 3apsaa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 37EKTPUUECKUIN 3apsI.
Onektpuueckoe rmone. Hanpsk€HHOCTh  3nekTpuueckoro mnois. [IpuHiun



CYIIEPHO3ULUU DIIEKTPUUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabota cun anektpocraruueckoro noust. [lorennuan. Pa3HocTh MOTEHIIMAIIOB.
[IpoBOHMKM W AWAIEKTPUKH B HJIEKTPOCTATHYECKOM Toje. JludnekTpuueckas
MPOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh INIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTATUUECKas 3alluTa, 3a3eMJICHHE HIIEKTPOIpPHOOPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN anmnapat, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M IPUHIMUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HaANEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOJIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuuecKas 3anuTa.

JINPNEKTPUKH B AIEKTPOCTATUYECKOM I1OJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHCcaTopa OT IUIOLIAau
IJJACTUH, PACCTOSHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 31exkmpuueckuil mox. Toku 6 paznuunwix cpedax

DNEeKTpUYECKU TOK. YCJIOBUS CYLIECTBOBAHUA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenue. 3akon OMa i1 yyacTKa LEMHu.

DNEeKTPUYECKOE COMPOTUBJIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHUBJICHUE HCTOYHHMKA TOKA.
3akoH OMa [1J1s1 MOJTHOM (3aMKHYTOM) 3ieKTpruyeckon nenu. KopoTrkoe 3aMbIKaHuUE.

ONEeKTpOHHAsT ~ MPOBOJAMMOCTh  TBEPIABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUUeCcKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKM. CoOcTBeHHas 151 IpUMECHAas MIPOBOAVUMOCTD
oynpoBoAHUKOB. CBolicTBa p—n-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B  pacTBOpax M  paciuiaBax  dSJICKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALMUSA. DIEKTPOIIN3S.



DJIeKTpUUYECKUi TOK B Ta3zaxXx. CamMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuyeckue yCTpOMCTBA M MPAKTHYECKOE MPUMEHCHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE IPUOOPHI, TEPMOMETP CONPOTUBIICHHUS], BAKYYMHBIN JTHOJI,
TEPMUCTOPHI U POTOPEIUCTOPHI, OJTYITPOBOAHUKOBBINA TUO]I, TAIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsiKEHUS.

3aBUCUMOCTh CONPOTHUBJICHUS IUIMHAPUYECKUX IMPOBOJHUKOB OT JIJIMHBI,
IUIOILAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[IpsmMoe wW3MepeHne dIEKTpOABHXKYLIEH cuibl. KOpoTkoe 3ambIKaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO0 CONPOTUBJICHHUS.

3aBUCUMOCTH COMIPOTUBIICHUSI METAJVIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTH 3JIEKTPOJIUTOB.

HckpoBoii paspsl U MPOBOJAUMOCTb BO31yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTh AUOJA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMemanHoro COeIMHEHUs PE3UCTOPOB.

N3Mmepenune 37eKTpOABMKYILIEN CHIIBI UCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COIIPOTUBJICHUS.

HaGmronenue snexktposnusa.

MexnpeaMeTHbIe CBS3H

Nzyuenue kypca ¢usuku 6azoBoro ypoBHs B 10 kiacce OCymIecTBIsIETCS C
Y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBS3€M C KypcaMHU MAaTEMaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUSA: SIBJICHUE, HAay4HbIH (akT, rumore3a, (U3MYEcKash BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpaduKu U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonocus: Mexanndeckoe NBIKEHHE B KMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BHUJIbI TEIUIONEPENAUYH, TEILIOBOE PAaBHOBECHE),
AJEKTPUYECKUE SBJICHUS B dKUBOU IPUPOLE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHASL MAacca, TEIJIOBBIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEN U Ta30B,



DNEKTPUYECKUE  CBOMCTBA  METAJUIOB,  DJIEKTPOJMTHYECKAs  JIHUCCOLHALMNS,
raJbBaHUKa.

l'eoepacghus: B1aXXHOCTh BO3]1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHHs] B TEXHUKE, IOJUIMIIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUTATENb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObBITOBOM XOJOJIMUIbHUK, KOHIULIUOHEDP, TEXHOIOTUH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUAIOB, B TOM YHCIE HAHOMATEpUaJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpHUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AJEKTPOHArPEBATEIbHbIE npuOopskl,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoauHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomMacHuUmMHAaA UHOYKYUA

[ToctosiHHBIE MarHuTHl. B3anMo1eiicTBUE MOCTOSTHHBIX MArHUTOB. MarHuTHoe
nosie. Bektop MaruuTHOM MHAYKUMU. [[pUHIUIT CyNepno3UlIMu MarHU THBIX MOJICH.
JlvEMM MarHuTHOM WHAYKIUH. KapTWHA JWMHUA MArHUTHOM WHIYKIIMU TIOJIS
MOCTOSIHHBIX MAarHUTOB.

MaruutHOoe TIOJI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJisl JJIMHHOTO MPSAMOrO MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHUKA, KaTyIIKU ¢ TOKOM. OnbIT OpcTeaa. BzanMmoaelcTBue MpoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib M HalpaBlieHUE. [[BUKEHHUE 3apsiKEHHOW YacTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. Pabora cuibl Jlopenta.

SlBneHne 3IEKTPOMAarHUTHOM MHAYKOMH. [loTOK BEkTOpa MArHUTHOU
UHIYKIUU. OJIEKTPOABMXKYIIAA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuuu Gapanes.

BuxpeBoe »snekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIAYKUUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTE.  SIBIEHHME CAaMOMHAYKIMHU. ODJIEKTPOJBIKYIIAs  CHIIA
CaMOMHAYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHnueckne YyCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: IOCTOSIHHbBIC
MAarHuThbl, 3JEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIU DSJIEMEHTapHBIX
YaCTUll, UHIYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX POBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBre cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHOM NHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTb DJIEKTPOABMKYLIEH CHUJIbI MHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHre MarHuTHOTO MOJISI KATYIIKH C TOKOM.

NccnenoBanue neiCTBUSA MOCTOSHHOTO MAarHUTa HA PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON UHAYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHUmMHble KoJ1eOanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHe  KosieOaHMUs.
Mapmonnyeckue konebanus. [lepuon, vacrora, ammuTyna u ¢asza KojleOaHUM.
[IpyxxuHHBI MasgTHUK. MaTeMaTHU4YECKUNd MAasiTHUK. YPaBHEHHE TapPMOHHYECKUX
kosieOanuii. [IpeBpalenre sHeprun nMpu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenpupiii koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJeOaHUS B
UJCATBHOM KOJe0aTeTbHOM KOHType. AHAJIOTUs MEXKIYy MEXaHWYECKUMH H
ANEKTpOMarHuTHeiMU  KoJieObanusimu. Dopmyna Tomcona. 3akoH coxpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOATEIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BbIHYKIEHHbIE MEXaHUYECKUE
KoJjebanus. Pezonanc. BeiHYK/I€HHbBIE 37IEKTPOMAarHUTHBIE KOJIEOAHHUS.

Ilepemennbiii  TOK. CHUHYyCOMAAQIBbHBIM TNEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIEE 3HAYCHUE CHJIbI TOKa M
HaIpPSKEHUS.

Tpancdopmatop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKHE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCIOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJjieOaTeIbHOM CHCTEMBI (MPYXUHHBIA WIH
MaTeMaTUYeCKUN MasTHHK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJIeOaHU.

Pe3onanc mnpu mocnenoBaTebHOM COCAMHEHWU PE3UCTOpPA, KATYIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mojens JIMHUY JIEKTPOINEePEIauu.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

UccnenoBanne 3aBUCMMOCTH TIEPUOJIa MAJbIX KOJIE€OaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH M MaccChl Tpy3a.

UccnenoBanue nepeMeHHOTO TOKA B IEMU W3 MOCIE0BATEILHO COSTMHEHHBIX
KOHJIEHCATOpa, KaTyIIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60TIHbL

Mexannueckue BOJIHBI, ycCJIOBHS pacrnpoctpanenus. I[lepuona. CxopocTb
pacrpocTpaHeHusi ¥ JyiMHA BOJIHBL. [lomepeyHbie W MPOJOJIBHBIC BOJIHBI.
Nutepdepennus u qudpakius MEXaHUUECKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemMOp 3ByKa.

DNEeKTPOMATrHUTHBIE BOJIHBL. Y CJIOBHUSl M3JIyYCHHS SJIEKTPOMATrHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anekTtpomaruutHoit BoiHe. CBOWMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MpEIOMIICHUE, MOJsSpu3anus, AUPpaKius,
uHTepdepennns. CKOpoCTh ANMEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[pUMEHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TEAEBUICHHS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOUIEN CPEIBI.

TexHuueckne yCTpOWCTBA M NPAKTUUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl AMArHOCTHUKAa B TEXHHKE W MEIULIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OO6pazoBaHue U pacrpocTpaHEHUE MOTIEPEYHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Temo Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHHsI ¥ IPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6mronenne natepdepeniinu u Audpakiiny MEXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne cBSI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aMIUTATYJIO0W U
4acTOTOU KoJieOaHU.



HccnenoBanue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TIPEIIOMIIEHHUE,
noJiipu3anus, 1udpaxius, HHTepdepeHuns.

Tema 3. Onmuxa

l'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
oxgHOpoaHOuU cpexe. JIyu ceera. ToueuHbI HICTOYHHK CBETA.

Otpaxxenue cBeta. 3aKOHBI oTpaxeHus: cBeta. [locTtpoeHue nzoOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI MpeIOMIICHUS cBeTa. AOCOIOTHBIN MOKa3aTelb
npenomiienus. [lomHoe BHyTpeHHee oTpakeHue. I[IpenenbHbId yroja TMOJHOTO
BHYTPEHHET0 OTPaKEHUS.

Hucniepcus cBeta. ClioxHBIN cocTaB 6enoro ceera. L[BeT.

Coluparoiue u paccerBaroiiue JUH3bI. ToHKast TuH3a. DOKYCHOE PacCTOsTHUE
U ONTHYECKasi cuia TOHKOW JauH3bl. [locTpoeHue n3o0pakeHuid B COOMPAIONIUX U
pacceuBaromux JuH3ax. @opmysia TOHKON JTUH3BL. Y BEJIMUCHHE, TaBAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONITHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKHU.
VYcnoBus HaOMOICHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEHIIMOHHOMN
KapTHUHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX UCTOYHHKOB.

Hudpakuusa cseta. JudpakiuumoHHas pemeéTka. YCIOBUE HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGPaKkIMOHHYIO PEIIETKY.

[Tonsspuzanms ceera.

TexHuuecknue yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OMNTHKA, TUPPAKIIMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssMONMHEWHOE pacCIpOCTPAHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
OnTudeckue mpuOopHI.

[TonHOe BHyTpeHHEE OTpakeHre. Moenb CBETOBOAA.

UccnenoBanne cBOMCTB W300paKeHU B JIMH3AX.

Mogenn MUKpOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHnm cBeTa.

Hab6mronenne nudpakiyu ceera.

Hab6monenne nucrniepcuu cBera.

[TonyueHnue cnexkTpa ¢ MOMOMIbIO IPU3MBI.

[TonydeHnne criekTpa ¢ MOMOIIBI0 TUPPAKITMOHHON PEIIETKH.

HabGmronenne monsipu3anuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamophwvie pabomoi

N3mepenue nokazaresns npeaomMiaeHus cTekia.



HccnenoBanue cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI crIeNMAIBLHON TEOPUH OTHOCUTEIBHOCTH
I'paHuLibl IPUMEHUMOCTH KJIACCUYECKON MeXaHuKu. [locTyiarsl crienuanbHON
TEOPUU OTHOCUTEJIBHOCTU: MHBAPUAHTHOCTh MOIYJIS CKOPOCTU CBETAa B BAKYYME,
MPUHIIMIT OTHOCUTEIBHOCTH DUHILTEITHA.
OTHOCUTENBPHOCTh OJJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpalIECHUE
JUTUHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKON YACTHLIBIL.

CBs13b MaccCHI C BHCPFHCﬁ U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILIBI. 3Hepr1/151
ITOKOA.

Pazgea 7. KBantoBas pusuka
Tema 1. Dnemenmul KBAHM OGO ONMUKU
®dotonbl. Dopmyna [lnanka cBs3u sHEpruu (POTOHA C €T0 YACTOTOU. DHEPrus
¥ UMIyJIbC (HOTOHA.
OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKoHBI

doToadpdexra. YpaBaenue DiHmTerHa s Gorodrddekra. «KpacHas rpaHuUIia
doTorddexra.

JaBnenue ceera. Onwitel I11. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckre yCTpoMcTBa W MPAKTUYECKOE TMpPUMEHEHHe: (POTOAIEeMEHT,
dboTomaTunK, coiHeUHas 6aTapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(ppeKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeHEro ¢hoTodddexra.

CBeToauon.

Conneynas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHIl.
[Inanerapnas mogmenp aroma. lloctynmatel bopa. M3nydenume u mnorsiomeHue
(GOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS DSHEPTUUM Ha ApYyrou. Bumwl
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToOMa BOJOPOA.

BonnoBbie cBoiicTBa yactull. Boausl ne bpoiis. KopnyckyisipHo-BOIHOBOM
Ty aJii3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYCHHE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu



Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenue nuHelyaThIX COEKTPOB U3ITyUYECHHUS.

Jlazep.

Vuenuueckuii sxkcnepumenm, nabopamopHwvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKA3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbIThe
paanoakTuBHOCTH. OnbITHI Pe3epdopa o onpeneneHnio coctaBa paguoakTUBHOTO
manydyeHusi.  CoiictBa  anbda-, Oera-, Tramma-uzinydeHus.  BrusHue
PaaUOAKTUBHOCTU HA KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens siapa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tonsl.

Anbda-pacnan. DIEKTpOHHBIA M TO3UTPOHHBIM OeTa-pacman. ['amma-
U3NydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.

DHeprusi CBsI3M HYKJIOHOB B siipe. S nepHbie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u cUHTE3 A€p.

Anepnwiii peaktop. Tepmosmepubiii cunTe3. [IpobiiemMbl W TEPCHIEKTUBBHI
AIEPHON SHEPIeTUKU. DKOJIOTUYECKHUE ACTIEKTHI IAEPHON SHEPTETUKHU.

DneMeHTapHble yacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHHS U PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

dyHnaMeHTagbHbIe B3auMoAeicTBus. EqMHCTBO hrzndeckoit KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIid peakTop, arToMHas 6oMoa.

Jlemoncmpayuu

CUY€TynK HOHU3UPYIOIIUX YACTHL.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3zen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtansl pa3BUTHS acTpoHOMUU. [IpuKiiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMUH.

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKue 3BE3/bI, TUIAHETHI, UX BHUIMMOE
JIBHOKEHHE.

CosHeuHAas cucTeMa.

Connne. ComHeuHast akTUBHOCTh. McTtounuk sHepruu CosiHIIA M 3BE3L.
3BE31bI, UX OCHOBHBIC XapaKTEPUCTHUKH. JlMarpamMma «CHEKTPaJbHBIM KIacc —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIECAOBATEIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIABHOM IOCIIENOBATEIbHOCTH. BHyTpeHHee CTpoeHue



3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOKACHUM U dBostounn ConHna u
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBaszapsl. YEpHBIE ABIPHL B sApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazoeranue rajakTuk.
Teopus boibiioro B3peiBa. PeaukroBoe u3inydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenust HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPUJIOXKEHUH JIs ONpe/iesieHus MOJIOKEHUSI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3A1s1 CEBEPHOTO MOMYMIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, manet, Miieunoro IlyTu.

O6o0maromiee NOBTOPEHNE

Pons ¢u3ukm w  acTpOHOMHMM B OSKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJILHOM M ATUYECKOH cpepax nesTeTbHOCTH YeJIOBeKa, POJib U MECTO (PU3UKU U
aCTPOHOMHH B COBPEMEHHOW HAyYHOW KapTHHE MHpPA, POJib (U3MUECKOW TEOPUU B
(dbopMuUpoBaHUU MPEACTABICHUHN 0 GU3HUUECKON KapTUHE MUPA, MECTO (HU3HUECKON
KapTUHBI MHpa B  OOIIEM psy COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsA B 11 Kilacce oCyIIeCTBISETCS C
y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBS3€M C KypcaMHU MAaTEMaTHKHU,
OMOJIOrMH, XUMHH, Teorpad)ui ¥ TEXHOJIOTHH.

Mesicnpeomemnvle nonamus, CBSI3aHHBIE C M3yYEHHWEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAay4HbIH (akT, rumores3a, (u3MYecKass BEIUYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECIINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl U HMX IPOEKIMUA HA OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMM, TPU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpeJICIICHHE TUIONIA N TIOCKUX (puryp u 00bEéMa Ted.

buonozus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelIbHbBIE
JNBH)KEHUS B )KMBOW MPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAs CTPYKTYpa TBEPABIX
TeJ, MEXaHU3Mbl 00pPa30BaHUS KPUCTAIUIMYECKON PEIIETKH, CIIEKTPaIbHBIN aHAIH3.



l'eocpaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX  PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3AHUE 3EMIIETPSICEHUIA.

Texnonocusa: JMHUW DJICKTPOIEpEAad, TIEHEPATop IEPEMEHHOrO TOKa,
AIEKTPOABUTATENb, WHAYKIIMOHHAS II€Yb, pPAAAp, PAAHONPUEMHHK, TEIEBU30P,
aHTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbBTATHBI OCBOEHHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMUSA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpEIHEro oOIIero
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIEC PE3YyIAbTATHI OCBOCHUS yueOHOro npeamMera «Du3nukay JT0IKHbBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OTBITa W OMBITA JEATEILHOCTH B MPOIIECCE pean3allid OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEIILHOU JICITEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpasKaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAKAAHCKOM MO3UIIUKM 00YJaIOIIEeToCcsl Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHIATHE  TPAJAMIIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakKIaHCKOIO
o0IIecTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTEILHOM OpraHu3alluy;

YMEHHUE B3aUMOJIECTBOBATH C COLUAIBHBIMU HHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTapHOUN U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) IATPHOTUYECKOT0 BOCTIUTAHUSA:

c(hOopMHUPOBAHHOCTh POCCUICKOM I'PAXKTAHCKON UACHTUYHOCTH, TATPHUOTH3MA;

[EHHOCTHOE OTHONIEHUWE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OpUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
NESTENBHOCTHA YYEHOTO;

OCO3HaHHE JINYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) 3cTeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIIOYasl 3CTETUKY HAYYHOTO TBOPUYECTBA,
MpUCYIIETO (PU3NYECKON HAYKE;

5) TpyA0BOr0 BOCIIUTAHUS:



MHTEPEC K pa3IMyHbIM cdepaMm npodhecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHUE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHbBIC KU3HEHHBIE TIIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTU
(bU3UKHM HA TPOTSHKEHUU BCEU KU3HU;

6) PK0JIOrM4eCKOro BOCIIUTAHUS

c(OpPMHPOBAHHOCTh SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILIECTBIIEHUE JECUCTBUM B OKPYKAIOIIEN CPEJIE HA OCHOBE
3HAHMS 1IeJIeld yCTOMYMBOTO Pa3BUTHS YEJI0BEUECTBA;

pacHIMpeHre OMbITa JEATEeIbHOCTH HKOJIOIMYECKOW HampaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HEeHHOCTH HAYYHOI' O MIO3HAHMA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4YeHHs (PU3UKH OCYIIECTBISATh MPOESKTHYIO M UCCIEA0BATENbCKYIO IEATEIbHOCTD
WHIMBUIYaJIbHO U B TPYIIIE.

METAIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue aelcTBU:
CaMOCTOSITEIbHO  (OPMYJIMPOBAaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccmaTtpuBaTh €€ BCECTOPOHHE;
ONpeAesaTh ILENN ACATECIIbHOCTH, 3a7aBaTh IapaMeTpbl U KPUTEPUU HUX
JIOCTHKCHHS,
BBIABJISITH 3aKOHOMEPHOCTM W TPOTUBOpPEUUs] B  paccMaTpUBaEMbIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTeiBaTh IIAH PEIICHHS MPOOJIEMBI ¢ YYETOM aHAIN3a HMEIOIIUXCS
MaTEepUAIBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTHh KOPPEKTHUBBI B JEITEIbHOCTb, OLIEHUBATH COOTBETCTBHUE PE3YIHTATOB
LIEJISIM, OLIEHUBATh PUCKH MTOCIIEICTBUI €SI TEIbHOCTH;
KOOPJIMHUPOBATH U BBHIMOJHATH Pa0OTy B YCIOBUSIX PEaIbHOTO, BUPTYAJIbHOTO
1 KOMOMHHMPOBAHHOTO B3aMMO/JICHCTBHUS;
pa3BUBATh KPEATUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciienoBareibCKue 1€MCTBUS:
BJIAJIETh HAYYHOW TEPMHUHOJIOTUEH, KIIHOUEBBIMU IOHSTUAMU M METOJIaMU
du3nUecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEIOBATENIbCKON M MPOCKTHON JEITEIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY MOUCKY
METOJIOB peHICHHs 3aaad (U3NYECKOTO COACP)KAHUS, MPUMEHEHHUIO Pa3IMYHbIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETalui, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUI0O B PAa3NIUYHBIX YYeOHBIX
CUTYallUsX, B TOM YKCJIE TIPU CO3JIaHUU YYE€OHBIX TPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATh MIPUYMHHO-CIICACTBEHHBIE CBS3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PeIIeHNs, HAaXOAUTh apryMEHTHI [Tl JOKa3aTeILCTBA CBOMX
YTBEPXKICHUH, 3a7]aBaTh MapaMeTPhl U KPUTSPUHU PEIICHHS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIC 3a/Jadydl B 00pa30BaTEIBHOM
JESTELHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HaHUS 10 (U3WKEe B MPAKTHYECKYIO 001acTh
KHU3HEICITCTHHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, NpeJiaraTb OpUrMHAJIBHBIE MTOIXO0/Ibl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, IOIYCKAIOLINE albTEPHATUBHbBIC PELICHMUSL.

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMALUKU (PU3MUECKOIO COJAEpKAaHUS U3
HUCTOYHHMKOB Ppa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYILECTBIATh IIOWCK, aHaJM3,
CUCTEMAaTH3allMI0 M HUHTEPIpETalnio MHPOPMAlUU pPa3IMYHBIX BUIOB U (hopm
IpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH()OPMALINH;

UCTOJb30BaTh  CpeACcTBa HMH(MOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPraHU3alIMOHHBIX
3aJ1a4 ¢ COOII0ICHUEM TPEOOBAaHUM YPrOHOMUKHU, TEXHUKHU O€30M1aCHOCTH, TUTHEHBI,
pecypcocOepexeHrs, MPaBOBBIX M AITHYCCKUX HOPM, HOpM HH(OPMAIMOHHON
0e301acHOCTH;

CO3/1aBaTh TEKCTHl (U3NYECKOTO COACpPXkKAHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIONpAs ONTUMAIBHYIO
(Gopmy mpencTaBiICHUS U BU3YyaTH3aIUH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHSA:
OCYIIECTBIISITH OOIIIEHHE Ha YpOKaX PU3UKU U BO BHEYPOUHOU €SI TEIHLHOCTH;
pacrio3HaBaTh NPEANOCHUIKM  KOH(QIUKTHBIX CUTyallud M  CMST4arh
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTh U MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUAYAIBLHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUU € Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOT'0 YCHA KOJUICKTUBA,

IIPUHUMATh  L€IM COBMECTHOM  JACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiaTh poi ¢ YYETOM MHEHUHW Y4YaCTHUKOB, OOCYXIaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJla M KaX/I0I0 yYaCTHUKA KOMAH bl B OOIIHA
pE3yNbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PeryjasiTuBHbIE YHHUBepPCAJIbHbIEC y4eOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO JIEATENLHOCTh B 00JIacTU
(GU3MKM W aCTPOHOMHH, BBISABIATH MPOOJEMBI, CTaBUTh H (OPMYIHPOBATH
cOOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PELICHHS] PACUETHBIX M KAaYECTBEHHBIX
3a/1ay, TUIaH BBIMOJIHEHUS MTPAKTUYECKON paboThl C YYETOM UMEIOLTUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEIOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JienaTh OCO3HAHHBIA BBIOOP, apryMeHTUpOBaTh e€ro, OpaTh Ha cels
OTBETCTBEHHOCTbH 3a PEUICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHHUIO JSPYIUIMA B 00JacTH
($u3HUKHU, TOCTOSTHHO MOBBIIATH CBOW 00Pa30BaATENbHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM;

BJIQ/JICTh ~ HABBIKAMU  TO3HABATEIBHOW  PEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JEWCTBUA M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaAHU;

UCIIOJIB30BaTh NMPUEMBI peduieKCUn JJisl OLIEHKH CUTYyallud, BIOOpa BEpHOIO
peLICHUS;



YMETh OIICHMBAaTh PUCKH W CBOEBPEMEHHO MPUHUMATh PEIICHUS M0 HUX
CHI)KCHHIO;

MpPUHUMATh MOTHBBI W apTryMEHTHl APYTHX TIPU aHAIU3E pPE3yIbTaTOB
NESTETHHOCTH;

NPUHUMATH ceOsl, TOHUMAasl CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHAMATh MOTHBBI M apryMEHTBl APYTMX TPH aHaJu3e pe3yIbTaTOB
NESATETBHOCTH;

NpHU3HABATH CBOE MIPABO M MPABO APYTHX HA OIIHOKH.

B mporiecce 10CTHKEHUS TUYHOCTHBIX PE3YIIBTATOB OCBOSHUS ITPOTPAMMBI T10
buzuke 17 ypoBHS cpeaHero oOmiero oOpa3oBaHHS Y 0OyYaromuxcs
COBEPIIECHCTBYETCS OYMOIIMOHAIbHBIN UHTEIIJIEKT, IIPEIITOTaratonui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIFOYAOIIIETO CIIOCOOHOCTh TTOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHWE, BUJCTh HANPABJICHUS Pa3BUTHS COOCTBCHHOW AMOIIMOHAILHOUN cephl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETYyJIMPOBAaHMS, BKJIIOYAIONIETO CaMOKOHTPOJb, YMCHUE NPHHHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEJICHHE, CIOCOOHOCTh aJanTHPOBATHCA K
HMOIMOHAIBLHBIM U3MEHCHUSM M MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHUIO IeNd U
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBAaTh HMCXOAS M3 CBOMX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AMOILIMOHATIBHOE COCTOSIHHE
IpYTuX, YYUTBIBATH €r0 TPU OCYUIECTBICHUU OOIICHHS, CIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HaBBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTh BHICTPAUBATh OTHOIICHHUS
C APYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K koniy o6yuenus B 10 kiaacce npeMeTHbIE pe3yIbTaThl HAa 6a30BOM YPOBHE
JIOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh HA MPHUMEPAX POJb U MECTO (U3UKU B (POopMUpOBaAHUU
COBPEMEHHOM HAay4YyHOM KApTUHBI MHUpPAa, B PAa3BUTUU COBPEMEHHOW TEXHUKHA U
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITETbHOCTH JIHOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHEHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHalibHasi TOYKa, MHEPIMaIbHAS CUCTeMa OTCuéTa, abCOMIOTHO TBEPOE TEIO,
WJICATBHBIN Ta3, MOACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYECYHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu (GU3NYECKuX 3a1ay;

pacro3HaBaTh (Qu3MUecKue sIBICHUs (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BELIECTBA W



ANEKTPOAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEMHOE IBUKEHUE,
CBOOOJHOE MAaJEHUE TEJ, JBUKEHHUE MO OKPYKHOCTU, MHEPLUS, B3aUMOJEHCTBUE
ten, qud@y3usi, OpOyHOBCKOE ABUKEHHUE, CTPOCHHUE JKUIKOCTEH M TBEPIBIX Te,
U3MeHeHre o0bEéMa Ted MpU HarpeBaHUU (OXJIAXKIEHUHU), TEIJIOBOE PABHOBECHE,
UCIIApEHNE, KOHJCHCAlMs, IUIABJICHUE, KPUCTAJUIM3alMs, KUIIEHHE, BIAXKHOCThb
BO3/1yXa, ITOBBIIIEHUE JABJICHUS Ta3a MPU €r0 HAarpeBaHWHM B 3aKPBITOM COCYZE,
CBA3b MEXIY MapameTpaMy COCTOSHMS ra3a B M30IPOLECCAX, JICKTPU3ALUs Ted,
B3aUMOJICHICTBUE 3aPsI0B;

OMHUCHIBATh MEXAHUYECKOE [IBIXKCHUE, UCIOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJIMHATa, MYTh, IEPEMEIIEHUE, CKOPOCTb, YCKOPEHHME, Macca Teja, Cuia,
UMITYJIbC TeJla, KHHETHUYECKasi SHEpPrusi, MOTEHIMAIbHAs SHEPrUsi, MEXaHU4eCKas
pabora, MexaHW4YecKash MOIIHOCTh; NpPH ONUCAHUU NPABWIBHO TPAKTOBATh
(bU3UYECKU CMBICI HCMOJB3yEMBIX BEJIMYMH, MX OO0O3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAaHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJIMYUHAMU;

ONUCHIBATh H3YUYEHHbIC TEIUIOBBIE CBOMCTBA TEJ M TEIUJIOBBIC SIBIICHUS,
UCTIONB3Yd (U3MYECKHEe BETUYMHBI: JaBlIEHHE Tra3a, TeMIeparypa, CpeIHss
KMHETUYECKasi PHEPTUSI XaOTUYECKOrO JABUXKEHHUS MOJIEKYJ, CpPeAHEKBaJIpaTUUHAs
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3(p(UIMEHT TOJIE3HOTO JEWCTBUSA TEIJIOBOIO JBUTATENs; TMPU OIMHCAHHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKUM CMBICT HCIONB3YEMbIX BEIMYHMH, UX
0o0O3HAaUeHUsT W CAWHMIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOUIUE JIAHHYIO
(Gu3MYECKYI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUYECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYeCKUe BEITUYMHBI: IJICKTPUUECKUNA 3aps/l,
AIEKTPUUYECKOE MOJIE, HAMPSIKEHHOCTh MOJIS, MOTEHIMAJ, PA3HOCTh MMOTEHIINAJIOB;
IpU OINKCAHWU TPABUIBHO TPAKTOBATh (PUIUYECKUN CMBICH HCIOIB3YEMbIX
BENTMYMH, WX OOO3HAYCHUS M EIWHUIIBI; yKa3biBaTb (DOPMYIBI, CBA3BIBAIOIINE
TaHHYI0 (U3UYECKYIO BEJIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATh (PU3MUYECKUE TPOIIECCHl M SIBICHUS, UCTONB3Yys (pu3ndeckue
3aKOHBI ¥ MPUHIUIIBL: 3aKOH BceMupHoro tsarotenus, I, II u III 3akonbr HeroTOHA,
3aKOH COXPAaHEHMS MEXaHWYECKOW JSHEPIrHM, 3aKOH COXPAaHEHHs MMILYJIbCa,
MPUHLHUIT CYNEPIO3UIUN CHJI, MPHUHIMI PABHONPABHS HHEPUUAIBHBIX CHCTEM
OTCYETA, MOJICKYJSIPHO-KUHETUYECKY) TEOPUIO CTPOECHHUS BEIIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPEITHEN KMHETUYECKOW SHEPTUH TEIUIOBOTO ABHKEHUS MOJIEKYJ C
a0COJIFOTHOM TeMmepaTypol, MepBblid 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHECHUS
JJEKTPUYECKOrO 3apsana, 3akoH KyioHa, mpu 3TOM pasnuyarh CIOBECHYIO
GOopMyITHUPOBKY 3aKOHA, €r0 MaTeMAaTHYE€CKOE BBIpaXEHUE U YCIOBUS (IpaHUIBI,
00J1acTH) MPUMEHUMOCTH;



O0OBSCHATh OCHOBHBIC TIPUHIIMITHI ICHCTBHSI MAIIIUH, TPUOOPOB ¥ TEXHUICCKUX
YCTPOMCTB; pa3nnuyaTh YCIOBUSI UX 0€30MaCHOI0 MCIOJIb30BaHUs B MOBCEIHEBHOM
KU3HU;

BBITIOJIHSITh JKCIEPUMEHTBI MO HCCIEIOBAHUIO (DU3UYECKUX SIBICHUN U
MIPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUM, MPU STOM
dbopmynupoBaTh NpodieMy/3aauy U TUIOTE3y Y4eOHOTO SKCIIEPUMEHTA, COOUPATH
YCTaHOBKY W3 MPEIJI0KEHHOTO 000PY/1I0BaHUS, TPOBOJIUTH OMBIT U POPMYITUPOBATH
BBIBOJIBI;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHbIC U3MEPEHUS (PU3NUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIMOCOO M3MEPEHHS M HMCIOJIb30BaTh H3BECTHBIC
METO/bI OIEHKHU MOTPEITHOCTENH U3MEPEHUI;

UCCJIEJIOBAaTh  3aBUCUMOCTH  MEXKIY  (U3UMYECKUMH  BEJIUYMHAMH  C
UCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHUM, MPHU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(bUKCUPOBaTh PE3YIbTATHI MOJYYCHHON 3aBUCUMOCTH (PU3MUECKUX BEJTUYUH B BHUJIC
TaOIuI] U TpauKOB, JIeJaTh BEIBOJIBI IO PE3yJIbTaTaM UCCIEOBAHNUS;

co0JIro1aTh MpaBmwiIa 0E30MacHOro TpyjAa MpU MPOBEIACHUU UCCICIOBAHUN B
paMKax ydeOHOTrO DSKCIIEpUMEHTa, Yy4eOHO-UCCIEIOBATEILCKOM U MPOEKTHOMU
NEATeIbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py1I0BaHMS;

pemiath pacy€THhIE 3a7aud C SIBHO 3aJaHHON (U3MUECKOW MOJEINbIO,
UCTIOJIBb3Ys (PU3MUYECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCIOBUSA 3aa4H
BbIOMpATh (HU3MYECKYI0 MOJIENb, BBIACIATh (PU3NUYECKUe BETUYUHBI U (POPMYIIBI,
HEOoOXOUMBbIe ISl €€ pelleHus, MPOBOAUTh PACUETHI U OLICHUBATh PEATHHOCTH
MOJIYYEHHOTO 3HAYCHUS (PU3NYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/la4M: BHICTPANBATh JJOTUYECKHA HEMPOTUBOPEUNBYIO
[IEMOYKY PACCYXKACHUM C ONMOpPOM Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nvecKue SIBICHUS;

UCIIOJIb30BaTh IIPU PEIIEHNUN YI€OHBIX 33]]1a4 COBPEMEHHbIE HH(OpPMaIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYpUPOBAHUS, WHTEPIPETAIIMU U TIPEACTABICHUS
y4eOHOW ¥ HAyYHO-TIONMYJSPHON WHGOPMAINK, TOIYYCHHOM W3 Pa3IMYHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYy4aeMyI0 HHPOPMAITHIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAYKH, 00BSICHEHHE MTPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKHU
U TEXHOJIOTHH;

MCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS TI0 (PM3MKE B MOBCETHEBHOM KU3HU JIIIS
oOecrieueHusi 0€30MaCHOCTH TPU OOpalieHuu ¢ TpHOOpaMu M TEXHUUYECKUMH
YCTPOMCTBAMH, JJISI COXPAHEHUS 3J0POBbSI U COOJIIOJICHUS HOPM 3KOJIOTMYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEE;



paboTaTh B TpylIe C BBIIOJHEHUEM pPa3IUYHbIX COLMAJIBHBIX pOJEH,
IUIAaHUPOBATh pabOTy TpYyNIbl, PALUMOHAIBHO pAcCHpeleisaTh OOA3aHHOCTH H
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHAAPTHBIX CUTYalMsX, aJ€KBaTHO OLICHUBAThH
BKJIaJl K&KJIOT0 U3 YYACTHUKOB IPYIIIbI B PELIEHUE PacCMATPUBAEMOM TPOOIEMBI.

K koHny o0yuenus B 11 kiacce npemMeTHbIe pe3yJbTaTbl HAa 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (U3UKU B (POPMUPOBaAHUU
COBPEMECHHOM HAay4yHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTMHM, B MPAKTUYECKOM NEATEIIBHOCTH JIIOJAEH, LENOCTHOCTh U €IMHCTBO
(¢u3nuecKoi KapTUHBI MUPA;

YUUTHIBATh TpaHUIbl TPUMEHEHHS U3YYEHHBIX (QU3NUYECKUX MOJeNei:
TOUCYHBIM AMEKTPUUECKUI 3apsijl, Jy4Y CBETa, TOUEUHBIN UCTOYHHUK CBETA, sepHas
MOJIeNIb aTOMa, HYKJIOHHAasi MOJIeJIb aTOMHOTO siApa NP pelieHUH (PU3UUECKUX
3a1ay;

pacno3HaBath (pu3nyeckue ABICHUS (IIPOLIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHI U KBAHTOBOW (DM3HKH: AJIEKTpUUYECKAs] MPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJCHCTBHE
MarHuTOB, DOJEKTPOMATHUTHAs WHAYKIMS, JACHCTBME MArHUTHOrO TIONS Ha
IOPOBOJHUK C TOKOM M JBHXKYIIMICS 3apsiji, 3J€KTPOMAarHuTHbIE KOJEOaHUS U
BOJIHBI, NPSAMOJMHENHOE PpacCIpPOCTPAHEHHE CBETA, OTPAKEHHUE, IPEIOMIICHHE,
uHTeppepeHuus, audpakuus U NOJIIpU3alMsg  CBeTa, JAMCIEPCHs  CBeTa,
doToanekTpuueckuii 3pdekt (hororddekr), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JUHENYaTOro CIEKTpa aroMa BOJOpPOAA, €CTECTBEHHass W HCKYCCTBEHHAs
PaAOaKTUBHOCT;

ONMCHIBATh M3YYECHHBIE CBOMCTBA BEIIECTBA (IJIEKTPUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTb  pA3JIMUHBIX  Cpel) WU
AJIEKTPOMArHUTHbBIE SBJIEHUS (IIPOLIECCHI), HCIOJIBb3YS (PU3NUYECKHE BEIMYUHBI:
ANEKTPUYECKUI 3apsJl, CWJIA TOKA, 3JIEKTPUUYECKOE HAINPSIKEHUE, JIEKTPUUYECKOE
COIPOTUBJICHHE, PA3HOCTh MOTEHLHMAJIOB, AIEKTPOJABIKYIAs CHia, paboTa TOKa,
MHAYKIOUS MAarHUTHOro Imousisl, cwia Awmmepa, cuwia JlopeHna, MHIYKTHBHOCTb
KATYIIK{, 3HEPIUusl 3JEKTPUYECKOr0 M MArHUTHOIO IOJIEH, MEPUOA W 4YacToTa
KojeOaHuii B KoyieOaTeabHOM KOHType, 3apsA]l M Ccuia ToKa B IIpolecce
FapMOHMYECKUX 3JEKTPOMArHUTHBIX KojeOaHu#M, (QOKYCHOE pacCTOSHUE W
ONTUYECKAs] CHUJIA JIMH3bI, NPU ONHCAHUM MPABUIBHO TPAKTOBATh (PUINYECKHI
CMBICT HCMOJNB3YyEeMbIX BEIMYMH, UX OOO3HAYeHHs] M €IWHUIIBI, YyKa3bIBaTh
(opMyIIbl, CBSI3BIBAIOIINE TaHHYIO (PU3MYECKYIO BETUUYHMHY C IPYTUMHU BEIMIMHAMU;

ONMCHIBATh H3YYEHHBbIE KBAaHTOBBIE SIBICHHMS M IPOLECCHI, HCIOJbB3Ys
(u3HUecKre BEIMYUHBI: CKOPOCTh AJIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acTOTa CBETA, HEPTUsl U UMITYJIbC (DOTOHA, NEPUOJ MMOTypacnana, YHEPrus CBA3U



aTOMHBIX SIJIEp, NpPU OINHUCAHUU TMPABHIBHO TPAKTOBATH (DUIUUYECKUM CMBICT
WCIOJIb3YEMbIX BEJIUYUH, UX O0O3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (OPMYIIHI,
CBS3BIBAIOIINE JAHHYI (U3MYECKYIO BEJIMYUHY C JPYTUMU BEJIUYMHAMH,
BBIYUCIISTh 3HaUeHUE (DU3NYECKOU BEJIMYHNHBI,

aHANIM3UPOBATH (PU3MUYECKHUE MPOLIECCHl U SIBICHUS, UCIONb3Ys (PU3HUECKHUE
3aKOHBI ¥ NMPUHLUIBL: 3aKOH OMa, 3aKOHBI ITOCJIEIOBATEIBHOIO U MAPaJIEIbHOTO
COCOMHEHUS IPOBOJHUKOB, 3aKOoH Jxoyns—JleHna, 3aKOH JJIEKTPOMArHUTHOU
MHIYKIHMH, 3aKOH MPSMOJUHEWHOIO PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKECHMS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHUE ODWHIITEWHa ans Qorodddekra,
3aKOH COXPAaHEHHUSl JHEPruH, 3aKOH COXPAHEHUS HMMITYJIbCA, 3aKOH COXPaHEHHs
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAaHEHHUS MacCOBOIO 4HUCia, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pachaja, Mpu 3TOM pas3inyaTh CIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUWE U YCIOBUA (IpaHMIlbl, 00JIACTH)
MPUMEHUMOCTH;

ONpeAEsATh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJIsl TPOBOAHUKA
C TOKOM, cujibl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIKCHIBATh H300paKEHHE, CO3[1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOMW JIMH30M;

BBITMIOJHATh OJKCHEPUMEHTHl MO MCCIEAOBAHUIO (PU3HUECKUX SBICHUH U
IPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX M KOCBEHHBIX HM3MEPEHMIl: IpPU 3ITOM
dbopmynupoBaTh MpodIeMy/3aady U TUIIOTE3y YU4EOHOTO PKCIIEPUMEHTA, COOMPATH
YCTaHOBKY U3 MPEIIOKEHHOTO 000y I0BaHMUS, POBOJAUTDH OMBIT U (OPMYIHPOBATH
BBIBO/IbI,

OCYIIECTBIISITh MPSMbIE M KOCBEHHBIE MU3MEPEHUS (PU3NYECKUX BEIMYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METO/IbI OIIEHKH MOTPEIIHOCTEH N3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUYUH C UCTIOIB30BAHUEM MPSAMBIX
U3MEpPEHUl: TPH ATOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3yJIbTAThI
MOJIYYCHHONW 3aBUCUMOCTH (M3MUYECKUX BEJIMYMH B BHUJE TaOIUI] ¥ TPadUKOB,
JI€J1aTh BBIBOJBI IO PE3YJIbTATAM MCCIIEIOBAHUS;

coOmroaTh mpaBuiia 0€30MaCHOTO TPy/Aa MPH MPOBEACHUHM WCCIIECOBAaHUHN B
paMKax ydeOHOro »HKCIEPUMEHTA, Y4EOHO-HCCIENOBATENIbCKOM M IPOEKTHOU
NEATENIbHOCTU C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000pyT0BaHMS;

pemaTth pacy€THbE 3aJa4d C SBHO 33aJaHHOM (HU3UYECKOUW MOJIEIbIO,
UCIIONb3Yys (U3NYECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJu3a YCIOBUA 3a/1auu
BEIOWpATh (DU3UUECKYIO MOJEIb, BBICIATh (PU3NYECKHE BETUYUHBI U (DOPMYIIBI,
HEOOXOUMbIE NJid €€ PEIICHHS, MPOBOAUTh PAacu€Thl M OLECHUBATH PEATbHOCTH
MOJIYYEHHOI'0 3HaYeHUs (PU3NUECKON BETUUUHBIL;



pelaTh Ka4eCTBEHHBIE 3a1a4l: BBICTPAUBATE JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIEMIOYKY pACCYKICHUU C OIOPOM Ha HU3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
dbu3ndecKue sIBICHUs;

MCII0JIb30BAaTh ITPU PEILICHUH YUEOHBIX 3a]1a4 COBPEMEHHbIE HH(POPMALIUOHHBIE
TEXHOJIOTUHU I IOUCKA, CTPYKTYPUPOBAHUA, UHTEPIPETALMU U INPEIACTABICHUA
y4eOHOM M HAY4YHO-MOMYJSAPHOM HMHQPOpPMalUM, TMOJYYEHHOW U3 pa3IUYHBIX
MCTOYHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYyYaEMYI0 HH(POPMALIHIO;

OOBSACHATh NPUHIMUIBI JACHCTBUS MAIIUH, MOPUOOPOB M TEXHUUYECKHUX
YCTPOICTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

NPUBOJUTH MPUMEPHI BKJIAJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOILIECCOB OKPYXAIOUIEr0 MHUpPA, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUECKHUE 3HAHUS 110 (PU3MKE B MOBCETHEBHOM KU3HU JJIS
oOecrieyeHus: 0€30MAaCHOCTH MPU OOpalleHWHu ¢ TpUdopaMu M TEXHUYECKUMH
yCTPOMCTBAaMU, ISl COXPAHEHUS 37I0POBBSl M COOJIOJECHUS HOPM HKOJIOTHYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH Cpelie;

pabotaTh B TpyHIe C BBINOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJEH,
IUIAHUPOBaTh pPAa0OTy TpYMNIbl, PalUOHAIBHO paclpeAensiTe OOA3aHHOCTU U
IUIAHUPOBATh IEATEIIBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJIeKBATHO OLICHUBATH
BKJIa/1 K&KJJOTO U3 YYaCTHUKOB I'PYIIIbI B PELLICHUE pacCMaTpUBAEMOM POOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos
HaumeHoBaHue pa3ie/ioB U TeM
Ne i/ Konrpoabubie IIpakTuyeckue
NPOrpamMMbl Bcero
padoThI padoTsbI
Paznea 1. PUBUKA U METO/JbI HAYUYHOTI'O ITIO3HAHUA
1.1 ®u3KKa ¥ METO/Ibl HAYYHOTO ITO3HAHUS 2
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka 5
2.2 Jnnamuka 7
2.3 3aKOHbBI COXpAHEHHUSI B MEXaHUKE 6 1 1
Hroro no pazneny 18
Pazpen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1
' TEOPHUHU
3.2 OCHOBBI TEPMOAMHAMUKH 10 1
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5

®da3oBbIe Mepexo bl

DJIeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTejibHbIE

pecypchbl

bubmmoreka [{OK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bubnuoreka [JOK
https://m.edsoo.ru/7f41bf72

bubnuoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72




Hroro no pazneny

Paznea 4. QJIEKTPOJAUHAMUKA
4.1 DnexTpocTaThKa

49 [TocTosiHHBIN 2neKTpudecKuid TOK. TOku B
' Pa3IMYHBIX Cpeax

Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

24

10

12

22

68

bubmmorexa [{OK
https://m.edsoo.ru/7f41bf72

bubmmorexa [{OK
https://m.edsoo.ru/7f41bf72




11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmbl

Ne i/t

Paznen 1. DJIEKTPOJAUHAMUKA
MarunuTHO€ noJie. DIeKTpOMarHuTHAs
WHTYKITHAS

1.1

Hroro no pazneny

Paszpen 2. KOJIEBAHUSA U BOJIHBI

MexaHandecKkue u SJICKTPOMArHuTHBIC

2.1
KOJIeOaHus
5 MexaHu4ecKre 1 AIEKTPOMarHUTHBIC
’ BOJIHBI
2.3 OnTuka

Uroro no pazneny

KoaudecTBO 4acoB

Konrpoabubie IIpakTHyeckue
Bcero
padoTsbI padoThI
11 1 3
11
9 1
5 1
10 3
24

Pasgen 3. OCHOBBI CIHEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH

OCHOBEI crernranbHOM TCOPUU
OTHOCHUTCJIIBHOCTHU

3.1

Hroro 1o pasaeiny

Pa3znean 4. KBAHTOBASA ®U3UKA

4.1 OeMEeHTHI KBAHTOBOM ONTHUKU

4 1

DJIEeKTPOHHbIE
(uu¢poswIe)
o0pa3oBaTe/ibHbIE

pecypchbl

bubmmoreka [{OK
https://m.edsoo.ru/7f41c97c

bu6moreka [IOK
https://m.edsoo.ru/7f41c97c¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c¢

bubnuoreka [JOK
https://m.edsoo.ru/7f41c97¢

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97¢




4.2 Crtpoenue atoma 4
4.3 ATOMHOE SAPO 5
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7

Hroro no pazneny 7

Paszpen 6. OBOBIIAIOIIEE IIOBTOPEHHUE

6.1 O6o0mmatoriee MOBTOPEHUE 4
Hroro no pazneny 4
Pe3epBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME 68

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [{OK
https://m.edsoo.ru/7f41c97c

bubmmoreka [{OK
https://m.edsoo.ru/7f41c97c

bu6moreka [IOK
https://m.edsoo.ru/7f41c97c¢







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne

w/n Tema ypoka

®usuka — Hayka o npupoje. Hayunsie
METO/Ibl TIO3HAHUS OKPYXKAIOIIET0 MUpa

Ponb u MecTo pusnku B hopMupoBaHuu

2 COBPEMEHHOM HAYYHOU KapTHUHBI MHpPA, B
MIPAKTHUYECKON JIEATEIbHOCTH JIFOIEH
MexaHndeckoe ABUKEHUE.
OTHOCHTENBHOCTH MEXaHUYECKOTO
nsrkeHus. [lepememenne, CKOpocTs,
YCKOpEHHUe

4 PaBHOMEpHOE NPSAMOIMHEWHOE IBHKEHUE

PaBHOYCKOpEHHOE TIPSIMOJIMHEWHOE
JIBHKEHUE

CBoOoaHoe majieHre. Y CKopeHue
CcBOOOJHOTO MaAEHHS

Kpuonunelinoe nuxenue. [Ipuxenne
MaTepHAIBLHOU TOUKH 110 OKPYKHOCTH
[IpuHnun otHOCUTENBHOCTH ['anumnes.

8 NuepuuaneHbie cuctemsl oTcyera. [lepBoli
3aKkoH HproTOHa

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

bubmmoreka [{OK
https://m.edsoo.ru/ff0c32e2

bu6moreka [IOK
https://m.edsoo.ru/ff0c33e6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3508

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c372e
bubnuoreka [JOK
https://m.edsoo.ru/ff0c39cc

bubmuoreka [JOK
https://m.edsoo.ru/ffOc3ada

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc3bel




10

11

12

13

14

15

16

17

Macca tena. Cuia. [TpuHuun cynepno3unuu
cui. Bropoii 3akoH HeroroHa st
MaTepUaIbHOU TOUYKH

Tperun 3akoH Hpr0TOHA 17151 MaTEepUAIIBHBIX
TOYEK

3aKoH BceMHpHOro Tsrorenus. Cuna
TsoxecTH. [lepBas kocMHuueckas CKOpOCTh

Cuna ynpyrocru. 3akoH ['yka. Bec tena

Cuna tpenus. Koapduuuent tpenns. Cumna
COMPOTHBIICHUS IPU ABUKEHUHU TeJIa B
KUJKOCTU WM ra3e

[TocTymarensHOE 1 BpamaTeIbHOE JBUKECHUE
a0COJIIOTHO TBEPJOTO Tes1a. MOMEHT CHIIBI.
[nevo cumbl. YciioBusi paBHOBECHS TBEPIOTO
Tena

Nmnynbc maTepuaabHOM TOYKH, CUCTEMBI
MaTepHanbHBIX ToYeK. Mmmynbe cuibl. 3akoH
COXpaHEHHUs UMITyJbca. PeakTuBHOE
JIBUKCHHE

PaGota u mourHOCTh cuibl. Kunetnueckas
sHeprusi MmaTepuanbHOi Touku. Teopema 00
W3MEHEHUH KUHETUYECKO SHEPTUU

[ToTenmmanpHas sueprus. [lorenunanpHas
SHEPrus ynpyro neopMUpOBaHHOU
npyxuHsbl. [loTeHnnanpHas sHeprus Tena
BOJIM3U TIOBEPXHOCTH 3eMITH

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c3be8

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c3be8

bubmmoreka [{OK
https://m.edsoo.ru/ff0c3d00

bubmmoreka [{OK
https://m.edsoo.ru/ff0c3el8

bu6moreka [IOK
https://m.edsoo.ru/ff0c3f76

bu6moreka [IOK
https://m.edsoo.ru/ff0c41a6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c43d6

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4502

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc461a




18

19

20

21

22

23

24

25

26

IloTeHIManpHbIE U HENOTEHIIMAJIBHBIE CUJIBI.
CBs13b pabOTHI HEMIOTEHIIUAIBHBIX CHJI C
M3MEHEHNEM MEXaHUYECKOU SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKOU YHEPTUH

JlabopaTtopHas pabota «lccinenoBanue cBszu
paboTHI CHJIBI C U3BMEHEHUEM MEXaHUYECKOM
DHEPTUU Tella Ha IIPUMEPE PaCTsHKEHUA
PE3UHOBOTO JKI'yTa

KonTponsHas pabora no teme «KnnemaTuka.
JluHaMuKa. 3aKOHBI COXPAaHEHUS B
MEXaHUKE»

OcCHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-
KMHETUYECKON Teopru. bpoyHOBCKOE
newkenue. Juddysus

XapakTep ABUKEHUS U B3aUMOICUCTBUS
YyacTull BelecTBa. Moiean CTpoeHUs ra3os,
KUAKOCTEH U TBEPIBIX TET

Macca monekyn. KonuuecTBo BeliecTBa.
[Toctrosinnas ABoraapo

TemnoBoe paBHOBecue. Temneparypa u eé
n3Mepenue. llkana remneparyp Llenscus

WUneanpuerii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

AOcomoTHas TemrepaTypa Kak Mepa
CpPEeIHEN KUHETUYECKON DHEPTUU JBUKEHUS
MOJIEKYJl. YpaBHeHUE MeHaeneeBa-
Knaneiipona

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c478c

bu6moreka [IOK
https://m.edsoo.ru/ff0c4b74

bu6moreka [IOK
https://m.edsoo.ru/ffOc4dc2

bubnuoreka [JOK
https://m.edsoo.ru/ffOc4fde

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc511e




27

28

29

30

31

32

33

34

35

36
37

38

39

3akoH JlanpToHA. ["a30BbIE 3aKOHBI

JlaboparopHnas padota «lccnenoBanue
3aBUCUMOCTHU MEXKJy ITapaMeTpaMu
COCTOSTHHSI Pa3PEIKCHHOTO Ta3ay

H3omporiecchl B HI€aIbHOM ra3e u ux
rpadu4ecKoe mpecTaBIeHIe

BryTpeHnHss dHEeprus TepMOINHAMAYECKOU
CUCTEMBI U CIIOCOObI €€ U3MEHEHUS.
KonunuectBo Temnots! u padoTta. BHyTpeHHss
SHEPIHsl OJTHOATOMHOIO HJI€aIbHOTO Ta3a

Buael Tenonepenaun

VY enbHasg TEIIOEMKOCTE BEIIECTBA.
KonndecTBo TEMIOTHI MpH TEIIIONEpEIaye.
AnabaTHBIN MpoIecc

[TepBrIil 3aKOH TEPMOJUHAMHUKA U €TO
MIPUMEHEHHE K U30IpoLieccam
HeobpaTtumocTs mpo1ieccoB B MpHUPOIE.
BTopoii 3ak0oH TepMOIMHAMUKHI
[Tpuniun nevicreus u KII1/ TermoBoit
MaIIHbI

Hukn Kapuo u ero KI1J]
DKOJOTHYECKHEe MPOOIeMbl TETUIOIHEPT €TUKH
Ob6o6maromuit ypok «MoJekyssipHas
¢uznka. OCHOBBI TEPMOTUHAMUKIY
KonTponsHas paboTta o Teme

«MonexynspHas ¢puzuka. OCHOBBI
TEPMOAUHAMUKID)

bubmmoreka [{OK
https://m.edsoo.ru/ff0c570e

bubmmoreka [{OK
https://m.edsoo.ru/ff0c5952

bu6moreka [IOK
https://m.edsoo.ru/ff0c5¢36

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢36

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcSefc

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6230

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c600a

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6938

bu6nunoreka [JOK
https://m.edsoo.ru/ff0c6a50




40

41

42

43

44

45

46

47

48

49

50

[TapooOpa3zoBaHue 1 KOHJICHCAITHS.
Hcnapenue n kunenue

AOCOI0THAs M OTHOCUTEJIbHAS BJIAYKHOCTh
BO3ayxa. HacelleHHbI# nap

Teepnoe teno. Kpucramnmueckue u
amopdHbIe Tena. AHU30TPONHS CBOWCTB
KpucTayoB. KuJakue KpUCTalIbl.
CoBpemeHHbIE MaTepuabl

[InaBnenue n kpucTayu3anus. Y IejIbHas
TeruioTa miasieHus. Cyonumanus

VYpaBHeHue TEII0BOro OanaHca

OnekTpusanus Ten. JIEKTPUIECKUH 3apsl.

JIBa BH/1a SIEKTPUIECKUX 3apsiIOB

[IpoBOTHUKH, IUANEKTPUKU U
MOJIYIIPOBOAHUKH. 3aKOH COXPaHEHUSI
ANEKTPUYECKOTO 3apsjia

B3aumopneuncrsue 3apsnoB. 3akoH Kynona.
ToyeyHbIN TEKTPUUECKUU 3apsij]

Hanpsxk€HHOCTh 3JIEKTPUYECKOTro OIS,
[IpuHUUI Cyneprno3uIu JIEKTPUIECKUX
noJied. JInHUM HanpsKEHHOCTH

PaboTa cui 37eKTpoCTaTHIECKOTO MOJIS.
Ilotennuan. Pa3HOCTE IOTEHIINAIOB
[IpoBOIHUKM U TUDTIEKTPUKU B
3JIEKTPOCTATUYECKOM II0JIE.
Juanexkrpuueckas NpOHUIAEMOCTh

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c63b6

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c64d8

bubmmoreka [{OK
https://m.edsoo.ru/ff0c65f0

bubmmoreka [{OK
https://m.edsoo.ru/ff0c6708

bu6moreka [IOK
https://m.edsoo.ru/ff0c6820

bu6moreka [IOK
https://m.edsoo.ru/ff0c6bcc

bu6moreka [IOK
https://m.edsoo.ru/ff0c6bcc

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6ced

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6df2

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6f00

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7018




51

52

53

54

55

56

57

58

59

OnexrpoeéMkocTs. Konnencarop

DNEeKTPOEMKOCTD IIJIOCKOTO KOHJEHCATOPA.
DHeprus 3apsKEHHOI0 KOHAEHcaTopa

Jlaboparopuas padota "M3mepenue
AIIEKTPOEMKOCTH KOHJIeHcaTopa"

[TpuHIMIT NERCTBUSA U IPUMEHEHUE
KOHJEHCAaTOPOB, KOMMHUPOBAIBHOTO aIlapara,
CTPYHHOTO MPUHTEPA. DIEKTPOCTATUYECKAS
3ammuTa. 3a3eMJICHUE AIEKTPOIPUOOpOB

DIIEKTPUYECKHUN TOK, YCIIOBHS €T0
cymectBoBanus. [loctostHabIl TOK. Crita
toka. Hanpsbxkenne. ConpotuBienue. 3akoH
Oma 114 ydacTka 1enu

[TocnenoBarenbHOE, NapaIeNbHOE,
CMELIaHHOE COEIMHEHNE ITPOBOIHUKOB.
JlaGopaTtopHnas pabdora «3y4yeHue
CMELIAHHOTO COEIMHEHUS PE3UCTOPOBY»
PaGoTta 1 MOILITHOCTB AJIEKTPUUECKOTO TOKA.
3akoH J[xoynsa-Jlenna

3akoH OMa 1 MOJTHOM (3aMKHYTOM )

BHGKTpI/I‘IeCKOﬁ OCIIN. KOpOTKOC 3aMBbIKaHUC.

JlaboparopHnas padota «3mepenne I/(C
MCTOYHHMKA TOKA U €r0 BHYTPEHHETO
COTIPOTHUBIICHUS

DNeKTpOHHAs MPOBOJUMOCTb TBEPIBIX
METaJIOB. 3aBUCUMOCTb COTIPOTHBIICHUS
METaJUIOB OT TEMIIEPATYPBHI.
CBepxnpoBOIUMOCTb

0.5

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

bubmmoreka [{OK
https://m.edsoo.ru/ff0c72c0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

bubnuoreka [JOK
https://m.edsoo.ru/ffOc7ae0
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61

62

63

64

65

66

67

68

DneKTpuuecKuu TOK B Bakyyme. CBOUCTBa
JIEKTPOHHBIX ITYYKOB

[TonynpoBOAHUKH, UX COOCTBEHHAS U
MIpUMECHas MPOBOAUMOCTh. CBOUCTBA p—N-
niepexoja. [lonynmpoBoIHUKOBBIE TPHOOPHI

DNeKTpUYECKUl TOK B PaCTBOPAx U
pacriaBax 3JIeKTPOJIUTOB.
DNEeKTPOTUTHYECKAS TUCCOIHALINS.
DNeKTpOIn3

DIIEKTPUYECKUU TOK B ra3ax.
CamMOCTOSITENTbHBIM U HECAMOCTOSTEIIbHBIA
pazpsaa. Monnus. [1nasma

DnexTpuyeckue Npudopbl U yCTPOMCTBA U UX
IpakTHyeckoe npumeHenue. [Ipasuia
TEXHUKU 0€30I1aCHOCTH

O6o0maromuii ypok «JIEeKTpOJMHAMUKAY

KounTponbnas paborta no teme
«Qnekrpocratuka. [locTossHHBIN
ANIEKTpUYeCKHil TOK. TOKU B pa3muyHbIX
cpenax»

PesepBuriit ypok. KontponbHas pabota no
Teme "DIeKTpoIuHaMuKa"

PesepBHblit ypok. O600maromuii ypox 1o
teMmaM 10 kiacca

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68

bubmmorexa [{OK
https://m.edsoo.ru/ff0c84ae

bubmmoreka [{OK
https://m.edsoo.ru/ff0c82ba

bu6moreka [IOK
https://m.edsoo.ru/ff0c84ae

bu6moreka [IOK
https://m.edsoo.ru/ff0c86fc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c88be

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8a8a

bubmuorexka [JOK
https://m.edsoo.ru/ff0c8c56

bubmuoreka [JOK
https://m.edsoo.ru/ffOc8f6¢




11 KVIACC

Ne
n/n

Tema ypoka

[TocTosiHHBIE MAarHUTHI U X
B3anMoaeiicTBre. MarautHoe nose. Bektop
MAarHUTHOM UHAYKIMH. JINHUM MarHUTHOM
WHIYKIIUN

MarsuTHO€ 1oJIe TPOBOIHUKA C TOKOM.
OnbiT Opcrena. Bzanmonericteue
MIPOBOJIHUKOB C TOKOM

JlaGopaTtopHnas pabora «3y4yeHue
MarHUTHOTO TIOJISI KATYIITKH C TOKOM)

JlelicTBME€ MarHMTHOTO TOJISl HA MPOBOIHUK C
tokoM. Cuita Ammiepa. Jlaboparopnas pabota
«HccneqoBanue NeMcTBUS HOCTOSHHOTO
MarHuTa Ha PaMKy ¢ TOKOM»

JleiicTBue MarHMTHOTO IOJISA Ha
JBIDKYITYIOCS 3apsKeHHYI0 yactuily. Cuta
Jlopenma. PaboTa cubl Jlopenia

OnekrpoMarHuTHas UHAYKIUs. [lotok
BEKTOpa MarHuTHOM uHAyKunu. IC
WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOM
nHaykuuu Papazaest

JlaboparopHas pabota «lccnegoBanue
SIBJICHUS DJIIEKTPOMArHUTHON MHAYKLIAK))

KoaudecTBO 4acoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoThbI

DJIEeKTPOHHbIE
uupposbie
o0pa3oBaTejibHbIE

pecypchbl

bubmmoreka [{OK
https://m.edsoo.ru/ff0c9778

bu6moreka [IOK
https://m.edsoo.ru/ff0c98fe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c98fe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9ac0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c9df4

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcal50




10

11

12

13

14

15

NHayKTUBHOCTB. SIBIE€HME CAMOUHAYKIIUU.
O/1C caMmOMHIYKIIMH. DHEPrUsi MarHUTHOTO
T0JIS1 KATYIIKH C TOKOM. DJIEKTPOMAarHuTHOE
moJie

TexHuueckue ycTpouCcTBa U UX IPUMEHEHHUE:
IIOCTOSIHHBIE MATHUTBHI, JIEKTPOMArHUTHI,
JJIEKTPOJIBUTATENb, YCKOPUTEIU
3JIEMEHTAPHBIX YaCTHUILI, HHIYKIMOHHAs I1€Yb

O6o0matomuii ypok «MarHuTHoe moJe.
BHGKTPOMaFHI/ITHaH HUHAYKOHS

KonTtponpHas padoTa no teMe «MarHutHoe
moJjie. DNeKTPOMarHuTHAS WHTYKITHS

CB00OOHBIE MEXaHUYECKHE KOJICOAHUSI.
I"apmonnueckue konebanus. Y paBHEHHE
rapMOHHYECKHX KoJjiebaHui. [IpeBpamenue
SHEepPruun

JlabopaTtopHnas pabora «lccnenoBanue
3aBHCHUMOCTH IEPHOa MAJIBIX KOJICOAHMI
rpy3a Ha HUTHU OT JIJTMHBI HUTH ¥ MacChl

rpy3a»
Konebarenpabir kKoHTYp. CBOOOIHBIC
3JICKTPOMArHUTHBIC KOJICOAHUS B UICaIbHOM
K0JIe0aTeIbHOM KOHTYpE. AHAIOTHUS MEKIY
MEXaHHYCECKUMH U 3JICKTPOMArHUTHBIMHU
KOneOaHUsIMU

®opmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPrUM B UACaTHHOM KOJIeOaTeIbHOM
KOHTYpE

bub6mmoreka [{OK
https://m.edsoo.ru/ff0ca600

bubmmoreka [IOK
https://m.edsoo.ru/ff0cab82

bu6moreka [IOK
https://m.edsoo.ru/ff0cad58

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

bubnuoreka [JOK
https://m.edsoo.ru/ff0cb820

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb9c4
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17

18

19

20

21

22

23

24

25

IIpencraBnenue o 3aTyXaroluX KOIEOAHUAX.
BbiHyX/IeHHBIE MEXaHUYECKUE KOJICOaHMUSI.
Pe3onanc. BeyxneHHbIE
OJICKTPOMArHUTHBIC KoJieOanus

[lepemennbIn ToK. CHHYCOUJAIbHBIN
IIEPEMEHHBIN TOK. MOIITHOCTh NEPEMEHHOTO
TOKA. AMIUIUTYTHOE U JEUCTBYIOLIEE
3HAYEHHUE CUJIbI TOKA U HANIPSHKEHUS
Tpanchopmarop. [IponszBoacTso, nepenaya
U OTpeOIeHUE SIEKTPUUECKON SHEPTUU
VYCTpOoUCTBO U MPAKTHYECKOE IPUMEHEHHE
JNEKTPUYECKOTO 3BOHKA, T€HEPATOPA
IIEPEMEHHOT0 TOKA, JIMHUH JIeKTponepenayd

DKOJIOTHYECKHE PUCKU TIPU MTPOU3BOJICTBE
anektpos3Heprun. KynpTypa ucnonb30Banus
AJIEKTPOIHEPTUH B MMOBCEAHEBHOU KU3HU

MexaHn4yecKkue BOJIHBI, yCIOBUS
pacnpoctpanenus. [lepuoa. Ckopocts
pacnpocTpaHeHus U AJUHA BOJIHBI.
[TonepeuyHsie ¥ MPOIOIbHBIE BOJIHBI

3ByK. CKOpOCTb 3ByKa. ' pOMKOCTBH 3BYKa.
Bricota Tona. TemOp 3Byka

SHGKTpOMarHI/ITHLIC BOJIHBI, UX CBOMCTBA U
CKOPOCTh. [IIxana QJICKTPOMArduTHBIX BOJIH

HpI/IHI_[I/IHLI paaruoOCBA3U U TCIICBUACHHU.
PazBurue CpCACTB CBA3H. Pannonokanms

KOHTpOJ'ILHaH pa60Ta «Konebanus v BOJHBI»

bub6mmoreka [{OK
https://m.edsoo.ru/ff0cbb86

bubmmorexa [{OK
https://m.edsoo.ru/ff0cbd34

bu6moreka [IOK
https://m.edsoo.ru/ff0cc324

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcca54

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcccOc

bubmuoreka [JOK
https://m.edsoo.ru/ffOccfeQ

bub6nunoreka [JOK
https://m.edsoo.ru/ff0cc6f8
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27

28

29

30

31

32

33

34

35

36

[IpssMOIMHENHOE pacIpOCTPAHEHUE CBETA B
OJHOPOHOM cpefie. ToueuHblii HCTOYHUK
ceera. JIyu cBera

OtpaxkeHue cBeTa. 3aKOHbBI OTPAKEHUS
csera. [loctpoenue n300paxeHUH B INIOCKOM
3epkaie

[Ipenomiienne ceera. [lonHOe BHyTpeHHEE
oTpaxeHnue. [IpeneabHbId yroJl MOJIHOTO
BHYTPEHHETO OTPaXKEHUS

JlabopaTtopHas pabota «3mepenue
MOKa3aTes MPEIIOMIICHHSI CTEKIIa)

JIunzel. [locTpoenne n3odpaxeHuii B TUH3E.
®opmysia TOHKOHN JTUH3bL. Y BEIMYCHUE
JIVH3BI

JlabopaTtopHnas pabora «lccnenoBanue
CBOMCTB M300pakKeHUH B JIMH3AX)

Jucnepcus cBeta. ClioXKHBINA COCTaB OEJIOTO
ceera. L[eT. JlTabopaTopHas paboTta
«HaOnronenue nucrnepcuu cBeTay
Hurtepdepennus ceeta. udpakums crera.
JudpakunoHHas pemeTka

[TonepeyHOCTH CBETOBBIX BOJIH.
[Tonsipuzanus cBera

OnTuyeckue MpuOOPHI U YCTPOICTBA U
yCIOBUS UX 0€30MacHOTO MPUMEHEHUS
['paHuIBl MPUMEHUMOCTH KIACCUYECKON
MexaHukd. [locTynarel cnenuantbHOU TEOPUH
OTHOCHUTEIILHOCTH

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cd350

bubmmoreka [{OK
https://m.edsoo.ru/ff0cd4e0

bubmmoreka [IOK
https://m.edsoo.ru/ff0cd7f6

bu6moreka [IOK
https://m.edsoo.ru/ff0cd67a

bu6moreka [IOK
https://m.edsoo.ru/ffOcddl e

bu6mmoreka [JOK
https://m.edsoo.ru/ffOced22

bubmuoreka [JOK
https://m.edsoo.ru/ffOcf02e

bub6nunoreka [JOK
https://m.edsoo.ru/ff0cf862
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38

39

40

41

42

43

44

45

46

47

OTHOCHTENBHOCTh OJHOBPEMCHHOCTH.

3aMeI[HeHI/Ie BPEMCHHU U COKpAIICHUC NJIMHBL

DHeprus U UMIYJbC PEISITUBUCTCKON
yacTulbl. CBS3b MACChI C SHEPTUEU U
HUMITYJIbCOM. DHEPrusl MOKOs

KonTtponsHas padora «Ontuka. OCHOBBI
CIeIUaTLHON TEOPUU OTHOCUTEIIHLHOCTIY

®otonbl. opmyna [Mnanka. DHeprus u
UMITYJIbC GOTOHA

OTtkpeITHE U HccienoBanne Gpotodddekra.
Omprter A. I'. CtoneroBa

3akonsl poTodrpdexra. YpaBHeHUE
OunmrerHa st potoaddexra. «Kpacnas
rparuiay Gororddexra

JaBnerune cBeta. Onbitel [1. H. JIeOGenena.
XHUMHYECKOE IEUCTBUE CBETA
TexHuyeckue yCcTpoicTBa U MPaKTUYECKOE
npuMeHeHue: PoTorneMeHT, POTOAATUHK,
COJIHEUHas OaTapesi, CBETOIUO/T

Pemenne 3agau mo reme «JI€eMEHTBI

KBAHTOBOM OIITHKI

Monenb atoma ToMcoHa. OTBITEL
Pezepdopna mmo paccessHUIO 0-9aCTHII.
[InanerapHas MoJieIb aToMa

ITocrynater bopa

bu6mmoreka [{OK
https://m.edsoo.ru/ffOcfa42

bubmmoreka [{OK
https://m.edsoo.ru/ff0cfc68

bubmmoreka [{OK
https://m.edsoo.ru/ffOcf6f0

bubmmoreka [IOK
https://m.edsoo.ru/ffOcfel6

bu6moreka [IOK
https://m.edsoo.ru/ffOcffc4

bu6moreka [IOK
https://m.edsoo.ru/ff0d015e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d04a6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0302

bubnuoreka [JOK
https://m.edsoo.ru/ff0d091a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0dOafa
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49

50

51

52

53

54

Nznyuenue u noromenrue (POTOHOB MPU
Iepexoe aToMa ¢ OAHOTO YPOBHS SHEPTUU
Ha Apyroui. Buasl criekTpos

BonoBrle cBovicTBa yacTull. BoHEI e
bpowuis. KopnyckynsipHO-BOJTHOBOW
nyanu3Mm. CIIOHTaHHOE U BBIHYXKJIEHHOE
W3JTy4YCHHE

OTKpBITHE PATIMOAKTUBHOCTH. OTIBITHI
Pesepdopna no onpeneneHuto cocrasa
PaaIOaKTUBHOIO WU3JIY4EHUS

CaouictBa anbda-, 6era-, raMmMa-u3IydeHusl.

BrnusiHue painoakTUBHOCTH Ha )KUBbIE
OPraHu3Mbl

OTKpbITHE TPOTOHA U HEUTPOHA. M30TOMBIL.
Anbda-pacniag. DNEKTPOHHBIA U
MMO3UTPOHHBIN OeTa-pacman. ['amma-
U3ITy4yeHue

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie
peakuuu. SnepHsid peaktop. [Ipodiemsl,
MIEPCIIEKTUBBI, IKOJIOTUYECKUE aCTIEKThI
SIIEPHOU SHEPTETUKHI

DneMeHTapHble YacTullbl. OTKpBITHE
MO3UTpoHA. MeToabl HAOMIOACHUS U
PErucTpalyy 3JIEMEHTAPHBIX YaCTHII.
Kpyrasiii cton «®yHaameHTanbHbIe
B3auMOJIeuCcTBUs. EnquHCcTBO prusmueckon
KapTUHBI MUPa»

bu6mmoreka [{OK
https://m.edsoo.ru/ff0dOafa

bu6mmoreka [{OK
https://m.edsoo.ru/ff0dOca8

bubmmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

bubnuoreka [JOK
https://m.edsoo.ru/ff0d0e38
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60

61

62

63

Bun 3Bé3an0ro Heba. Co3Besnus, sipKue
3BE3/IBI, INTAHETHI, UX BUAUMOC JBHKCHHC.
CoiHeyHas cucreMa

Counne. CosiHeyHast aKTUBHOCTE. VICTOYHUK
sHepruu CoJiHLA U 3BE3]

3BE3/1bl, UX OCHOBHbBIE XapAKTEPUCTHKHU.
3BE3/1bI ITABHOW TIOCIIEI0BATEIBHOCTH.
Buytpennee crpoenue 38€31. CoBpeMEHHbIE
MIPEACTABICHUS O MPOUCXOKICHUU U
sBosrrory CoJIHIA U 3BE3 T

Mneunsin [1yre — Hama ['anakTuka.
TTonoxxenne n gmkenne CoaHIA B
lNamaktuke. ['anaktuku. YepHbIE ABIPHI B
AOpax rajJaKkTUK

Bcenennas. Paz6eranue ranaktuk. Teopus
Bonbiioro B3psiBa. PeukTOBOE M3ITydEeHUE.
MeraranakTuka

Hepemennsie npo0ieMbl acTpOHOMUU

KonTtponbHas padoTa «DJ1eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

O6o06maromuit ypok. Ponb ¢pusuku u
ACTPOHOMHHU B SKOHOMHYECKOM,
TEXHOJOTHYECKOM, COIMATBLHON M DTHYECKOM
chepax JesaTeIbHOCTH YeIOBEKa

Oo6o6maromuit ypok. Ponb u mecto pusuku
Y aCTPOHOMHMH B COBPEMEHHOM Hay4IHOU
KapTUHE MUpa



64

65

66

67

68

O6o6maromuii ypok. Ponb pusnueckoit
TEOpHUH B ((OPMUPOBAHUY TPEACTABICHUHN O
¢bu3nvecKkoil KapTHHE MUpPa

O6o06maromuii ypok. Mecto uzndeckoit
KapTUHBI MUpPa B OOIIEM PSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJICTABICHHUH O
pHUpoIe

PesepBHBbIl ypok. MaruutHoe noie.
DNeKTPOMAarHUTHAS HHIYKIIUS

Pe3epBHbiil ypok. Ontuka. OCHOBBI
CHelHabHOM TEeOPUH OTHOCUTEILHOCTU
Pesepnsrii ypok. KBantoBas ¢usuka.
DneMEeHThl aCTPOHOMHUU U aCTPOPU3UKU

OBIIEE KOJJMYECTBO YACOB I10
I[TPOTPAMME

68

bu6moreka [IOK
https://m.edsoo.ru/ff0d1784







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka, 10 kinace/ Mskumes I'.41., Byxosues b.b., Corckuit H.H. non
penakmueit [laphentreBoit H.A., AkiinonepHoe obiectBo «M3aaTenbcTBO
«IIpocsewenue»

» dusuka, 11 kiace/ Mskumes I'.J1., Byxosues b.b., YUapyrun B.M. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiectBo «M3aaTenbcTBO

«HpOCBGIIIGHI/IG»

METOJIUYECKHUE MATEPHUAJIBI JJIs1 YUUTEJISA
1) Coopuuk 3amau no ¢pusukel0-11 knaccel. basosiit yposens / [lapdentorena H.

A.

HNUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
MHTEPHET
Enunas komnekius L{OP: http://school-collection.edu.ru/collection/ n-t.ru

DneKkTpoHHast OMOIMOTEKa HayKa U TeXHUKa: https://n-t.ru/
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