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NOACHUTEJIbBHAA 3AITMCKA

[Iporpamma mo ¢uznke 0a30BOr0 YpOBHS HAa YPOBHE CpemHero oOIIero
oOpazoBaHus pa3paboTaHa HA OCHOBE IMOJIOKEHHH W TPeOOBaHMH K Pe3yJibTaTaM
OCBOEHHsI OCHOBHOW 00pa3oBaTENbLHON MpOrpaMmbl, npencraBieHHbix B ®I'OC
COO, a Taxke ¢ yuérom (hemepanbHON padouell MpPOrpaMMbl BOCMUTAHUS U
KOHLEMIUHW TpenonaBanus y4uebHoro npemmera «®Duszuka» B 00pa3oBaTENbHBIX
OpPraHu3alusAX Poccuiickoi Denepanuu, peanu3yrommux OCHOBHBIE
oOpa3oBaTesbHbIE MPOTPAMMEI.

Conepxanne mporpaMMmbel 1o (u3pke HampaBieHO Ha (OPMHUpPOBAHHE
eCTECTBEHHO-HAYYHOW KapTuHbl Mupa odydaromuxcs 10-11 knaccos npu 00yueHunu
ux (uznuke Ha 0A30BOM ypPOBHE HAa OCHOBE CHCTEMHO-JIEATENLHOCTHOrO MOAX0/IA.
[Iporpamma no ¢usnke coorBercrryet TpedoBanusM OI'OC COO k miaHupyeMbIM
JHYHOCTHBIM, MPEAMETHBIM H METAIPEIMETHBIM Pe3ybTaTaM OOYUeHHs], & TAKKe
YUUTBIBAET HEOOXOIMMOCTh peasiu3alii MEXKIPEIMETHbIX CBsizell (DU3HKH C
€CTECTBEHHO-HAYYHBIMHA YUSOHBIMH mpeaMeTaMu. B Heill onpenenstoTcs OCHOBHBIE
1IeTN U3y4YeHus] PU3HKHU Ha YPOBHE CpeaHero odiuero o0pa3oBaHus, IIAHHPYEMEIS
pe3ynbTaThl  OCBOEHHS Kypca (PU3MKKU.  JIMYHOCTHBIE, MeETalpPEIMETHBIE,
npenaMeTHbie (Ha 0a30BOM YPOBHE).

[Iporpamma mo pU3HUKE BKIIIOYALT:

e IJIAHHPYEMBbIE PE3YJIbTATEI OCBOCHHS Kypca (pusuku Ha Oa30BOM YPOBHE, B

TOM YHCJIE TPEMETHBIE PE3YJILTATHI IO I'OJIaM 00YyUEHHS;

e coaepskaHue ydeOHOro mpenMeTa «Dusnka» mo rogam oOydYeHHs,

®uznka kKak Hayka O HauOosiee OOLIMX 3aKOHAX MPUPOIbI, BBICTYIAs B
KauecTBe yueOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIIECTBEHHBIN BKJIAJl B CHCTEMY
3HaHUH 00 okpyxaromeM mupe. [IkonbHBIA Kype PU3UKH — CHCTEMOOOPA3YIOITH I
IUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKONBKY (PH3HUECKUe 3aKOHBI
JeXAT B OCHOBE MPOLECCOB H SBJIEHHH, M3yYaeMBIX XHUMHEH, OHOIOrue,
¢uznyeckoii reorpadueli M acTpoHoMHer. Mcmonab3oBaHHE U AaKTHBHOE
npuMeHeHHe  (QU3MYecKuX 3HAHWW  OHpedeNnseT XapakTep ©  pPa3BUTHE
Pa3HOOOPa3HBIX TEXHOJOTHH B chepe IHEPreTHKH, TPAHCIIOPTA, OCBOSHHS KOCMOCA,
MOJIyUE€HHUs] HOBBIX MAaTEPHAJIOB C 3aJJaHHBIMU CBOMCTBaMH W apyrux. M3yuenue
(bU3UKH BHOCUT OCHOBHOM BKJIaJ B OPMUPOBAHKE €CTECTBEHHO-HAYYHOH KaPTUHEI
Mupa OOy4aroIuXcsi, B (POpMHPOBaHHE YMEHHI NPUMEHATh HAYYHBIA METOJ
MO3HAHUS TTPU BBIMOJHEHUH UMH YUeOHBIX UCCIIENOBAHMIA.

B ocHoOBY kypca dhusiku 11 yPOBHS CpeiHero 0011ero oo pa3oBaHus MOI0KeH
psan uaell, KOTOpble MOKHO PacCMaTPUBATh KAK IPUHITUIIBI €r0 IOCTPOCHHSL.



Hoea yenocmuocmu. B COOTBETCTBUU C HeW KypC SIBJSETCS JIOTHUYECKH
3aBEPLIEHHBIM, OH COMEPYKHT MaTepuas U3 BCEX Pa3faenoB (DH3UKU, BKIIIOYAET KaK
BONPOCHI KJIACCHYECKOM, TAK U COBPEMEHHON (DU3MKH.

Hoesn cenepanusayuu. B COOTBETCTBUM C HeW MaTepuasn kypca (pusuku
oObemuHEH BOKpPYr ¢usmyeckux Teopuil. Benyumm B Kypce  sBIsIeTCS
(dbopMHupOBaHHE TIPEACTABICHHH O CTPYKTYPHBIX YPOBHSIX MAaTEPHUH, BELIECTBE H
nosie.

Hoesn zymanumapusayuu. EE peanuzanms TpeAmosiaraeT HCIOJNb30BAHUE
TYMAHATAPHOTO TOTEHUHANA (PU3MYECKOH HAYKH, OCMBICIICHHE CBSI3H PA3BHTHS
(H3HMKH C pa3BUTHEM OOLIECTBA, & TAKIKE C MHPOBO33PEHUECKHMH, HPABCTBEHH BIMH
U HKOJIOTMYECKUMHU TPOOIEMaMH.

Hoes npurxnaonoit Hanpaenennocmu. Kypc QHU3HKH NpeamnonaraeT 3HaKOMCTBO
C MHUPOKHM KPYrOM TEXHHYECKHX W TEXHOJIOTHYECKHX TMPHJIOKEHUH H3YYEeHHBIX
TEOPHUH U 3aKOHOB.

Hoesn osxonocuzayuu  peamusyercss MNOCPENCTBOM BBENEHHUS DJIEMEHTOB
COmepKaHWs, TMOCBALIEHHBIX JKOJIOTHYECKHM TmpoljeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbI C PA3BUTHEM TEXHUKH M TEXHOJIOTHH, a Takke OOCYyKIEHHS
pobJieM panyOHAIBHOTO MTPUPOIOTOIB30BAHMS U SKOJIOTHUECKOH 0e30MacHOCTH.

CrepxHEBBIMH DJIeMEHTaAMH Kypca (U3HKH HAa YpPOBHE CpegHero oOIero
oOpazoBaHus ABISOTCH (Quznueckue teopur (popMupoBaHHE NPEACTABICHUH O
CTPYKTYpE MOCTPOeHUs (PU3NUECKON TEOPUH, PO (PyHIaMEHTAJbHbIX 3aKOHOB H
MPUHIIUIIOB B COBPEMEHHBIX PEACTABIEHUSX O MPUPOE, TPAHALAX MPUMEHUMOCTH
TEOPUH, AJIS ONHCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOLECCOB).

CucTeMHO-IeITEMBHOCTHRIN MOAXOM B Kypce (DU3MKH peau3yercs Mpexe
BCEro 3a CYET OPraHU3alUM SKCICPUMEHTANBHOH ACATENIBHOCTH OOYYArOLIUXCS.
Jnst 6a30BOro ypoBHS Kypca (GHU3UKH — 3TO HCMOJb30BAHIE CUCTEMBI (DPOHTAJTBHBIX
KPaTKOBPEMEHHBIX JKCITEPHMEHTOB U JIA0OPAaTOPHBIX pabOT, KOTOPBIE B TPOrpamMmme
no (¢usuke oObenuHEHbI B OOIMMH CIHUCOK YUYEHUUYECKHUX MPAKTHUYECKHX PadoT.
Brimenenne B yka3aHHOM TepedHe JabOpPaTOPHBIX pabOT, MPOBOAUMEBIX IJIA
KOHTPOJISI U OLIGHKH, OCYIIECTBIISIETCS YUYACTHHKAMH O0Pa30BATENBHOrO MpoLecca
UCXOJ U3 OCODEHHOCTEW MIIAaHWPOBAHWS U OCHalleHus kabuHeta ¢usuku. [lpu
3TOM O0ECmeUnBaETCd OBJAJCHHE OOYUYAIOIIUMHCS YMEHUSMH TNPOBOIUTH
KOCBEHHBIC H3MEPEHHs, HCCICAOBAHHS 3aBUCHMOCTEH (PHU3MYECKHX BEJHYUH H
MOCTAHOBKY OIBITOB 10 TPOBEPKE MPEJIOKEHHBIX THIIOTES.

Bosbiiioe BHUMaHHE YIETAETCS PEIISHUIO PACUETHBIX U KAUECTBEHHBIX 3a71a4.
IIpu sTOM mJist pacuETHBIX 3a7a4 MPUOPHTETOM SIBJISTIOTCS 3a4a4l C ABHO 3a1aHHON
(bu3HYeCKO MOJENBIO, TMO3BONAIONIME MPUMEHNATh H3YUYEHHbIE 3aKOHBI H
3aKOHOMEPHOCTH KaK W3 OJHOrO pas3jieja Kypca, TaK U WHTErPUPYS 3HAHHUS W3
pa3HBIX pa3nenoB. JJid KaueCTBEHHBIX 3a/1ad NPHOPUTETOM SIBJIIOTCA 3adaHUS Ha



OOBSICHEHHE MPOTEKAHHS (PU3HUECKHX SBJIEHWH W MPOIECCOB B OKPYXKAIOIIEH
JKU3HH, TpeOyromnue BBIOOpa (PM3MYECKOH MOMAENH JNJid CUTYallHd MPAaKTHKO-
OPHEHTHPOBAHHOI'O XapaKTepa.

B cootserctruu ¢ TpebopanusimMu ®I'OC COO k maTepuaibHO-TEXHHYECKOMY
obecreueHnIo yueOHOro mpoiecca 0a30BbId ypOBEHb Kypca (PH3MKH HA YPOBHE
cpenHero oOmero o0pa3oBaHUS AOJDKEH H3Y4YaThCA B YCIOBHSX IPEIMETHOTO
kabuHera (U3MKK WM B YCJIOBUAX WHTErPUPOBAHHOTO KaOWHeTa MPEIMETOR
€CTECTBEHHO-HAY4YHOro 1uKkyia. B kabunere (u3nku NOMKHO ObITH HEOOXOAUMOE
nmabopatopHoe O0OpPyIOBaHHE IJIs BBIMOJHEHHS YKA3AHHBEIX B IIPOrpaMMe IO
(H3KKEe YUSHUUYECKUX MPAKTHUYECKUX pabOT U IEMOHCTPALMOHHOE 000PYAOBAHHE.

JlemoncTpanmonnoe obopynosanne (GOpMUPYETCSs B COOTBETCTBHH C
IPUHLIUAIIOM MHHHMAJBHOW JOCTATOYHOCTH M OOECIEUHBAET IOCTAHOBKY
MEPEUNCIEHHBIX B mporpamme 0o (H3WKE KIYEBBIX OEMOHCTPALMH IJIs
WCCIIEIOBAHMS  M3YyYaeMbIX  SBIEHHH W  MPOMECCOB, OMIHPHYECKHX H
(yHIAMEHTAIEHBIX 3aKOHOB, HX TEXHHYECKMX TPUMEHEHHUH,

JlabGopaTtopHOoe 00OpymOBaHHE I VYUYEHHYECKHX IIPAKTHUECKHX padoT
opMupyeTcs B BHJIe TEMAaTHUYECKHX KOMILJIEKTOB M OOECIEUYMBAETCS B PacuUéTe
OMHOTO KOMIUIEKTA Ha JBYX OOydaromuxcd. TeMaTHdecKHe KOMILIEKTHI
nmabopatopHoro oOOOPYIOBAHHS MNOKHBI OBITH MOCTPOEHBI HA KOMILIEKCHOM
WCIOJB30BAHHH AHAJIOTOBBIX W LH(POBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPUTENLHBIX CHCTEM B BHJIe IU(PPOBBIX JabOpaTOPUIA.

OCHOBHBIMM LEISIMH U3YUEHHS (PU3UKH B 00IIEM 00PA30BAHHH ABJISIOTCS:

o (dopMHupOBaHHE HHTEPECA W CTpeMJEHHS OOYyJarOMHUXCs K HAyUHOMY
W3YYEHHIO TIPUPOJbI, PA3BUTHE WX HHTEIUIEKTYAJIbHBIX H TBOPYECKHX
CIIOCOOHOCTEI,

s pa3BUTHE MPEACTABNEHHII O HAYYHOM METOIE MO3HAHUA U (HOPMHPOBAHHE
HCCIIeIOBATENECKOTO OTHOIIEHNS K OKPY KAIOIHAM SIBJICHUSM,

e (opMHPOBaHHE HAYYHOTO MUPOBO33PEHHUSI KAK PE3YILTATA H3YUEHHSI OCHOB
CTPOEHHS MaTepuu U (PYHIAMEHTAIbHBIX 3aKOHOB (PU3HKH;

o (QopMmupOBaHHE YMEHHH OOBICHATH SBJIEHHS C HCIOJB30BAHHEM
(bH3MUECKUX 3HAHWH U HAYYHBIX JIOKA3aTENLCTB,

» (opmHpOBaHUE MPEACTABIACHUN O poiu (U3UKU A PA3BUTHS IPYTUX
€CTECTBEHHBIX HAYK, TEXHHKH M TEXHOJIOTHIL.

JlocTuskeHue dTUX liefiell o0ecrneurnBaeTCs pelleHueM CIAEAYIOIMNUX 3aJay B

MpoLecce H3yUeHUs Kypca (PH3MKH HA YPOBHE CpenHero obmero oOpa3zoBaHus:

o TpHODpEeTEeHNEe CHCTEMBI 3HAHIH 00 001X (PH3HIECKIX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHsX, BKJIIOYAd MEXaHHKy, MOJEKYJSIpHYIO (H3HKY,
AJIEKTPOAMHAMHUKY, KBAHTOBYIO (DM3HKY H DJIEMEHTHI aCTPO(DH3HKH;



o (opMHPOBAaHHE yMEHHH MNPUMEHATH TEOPETUUECKHE 3HAHHA IS
oObICHEeHUsT (U3UYECKUX SABJEHWI B TPUPOAE W [N TPUHATHS
MPaKTUYECKHUX PELICHUH B MOBCEIHEBHOM KU3HH,

e OCBOEHHE CIMOCODOB pellleHHs pa3jMYHbIX 3a7a4 C $BHO 3aJlaHHOM
(bu3nUeCKoil MOAEBIO, 3aJay, MNOAPA3YMEBAKOIIUX CAMOCTOATEIBHOE
co3gaHue (PU3MUECKOU MOACIH, aAeKBATHON YCIOBHSIM 3aa4H;

e [IOHHUMAHHE (I)I/IBI/ILIGCKI/IX OCHOB H MNPHHIHWIIOB HeﬁCTBI/IH TEXHHUYCCKHUX
YCTpOﬁCTB H TEXHOJOIHYECKHX MPOHeCCOB, UX BIMAHHA Ha OKPYIKAIOIYIO
cpeny;

e OBJAACHHC MCTOAAMH CAMOCTOSTCIBHOIO INIAHHPOBAHHUA W IIPOBCACHISA
(bU3MYECKHX HKCIIEPUMEHTOB, aHaM3a MW HMHTEPHPETAIMU UH(POPMAIIHH,
OTIpeAeNeHNs TOCTOBEPHOCTH MOYYSHHOTO Pe3yybTaTa,;

e CO3JAHHWE YCIOBHUH IJIs PA3BHUTHSI YMEHHH MPOSKTHO-HCCIESIOBATEIBCKOM,
TBOPYECKON NEeATENBHOCTH.

Ha wusyuenune ¢usuxm (06a30BBIT YPOBEHb) HAa YPOBHE CpeaHErc oOIIero
obpaszoBanus oreoautcsa 136 gacos: B 10 kiacce — 68 gacoB (2 yaca B HEZCINIO), B
11 knacce — 68 yacos (2 yaca B HEJENIO).

[Ipemnaraembiii B mporpamMMe Mo (H3MKE MepeueHb JadOpaTOpPHBIX |
MPAKTHYECKHX paldOT SABISIETCS PEKOMEHIOBAHHBIM, YYHTENb IEJaeT BBIOOP
npoBeneHus JadopaTopHBIX paboT M ONBITOB C YYETOM HHIWBHAYAJIBHBIX
0coDeHHOCTENH O0YUYaAKOITUXCS.



COAEPKXAHHUE OBYUEHHUA
10 KJIACC

Paznen 1. ®u3uka v MeTOAbI HAYYHOT 0 MO3HAHUSA

®usnka — Hayka o0 npupozae. Hayuneie mMeTonbl moO3HAHUA OKpPYKAIOMIEro
mupa. PoJib 3KcriepuMeHTa U TEOPUH B MPOLECCE ITO3HAHMS TPHPOALI. DKCIIEPHMEHT
B (pusmke.

MonenupoBanue (hU3HUYECKUX SBJIEHUH W mpoleccoB. HayuHbie THOOTE3HI.
®dusnyeckue 3aKOHBI M TeOpHH. | pAHHULBI MPUMEHHUMOCTH (PU3HMYECKHX 3aKOHOB.
[TpuHUMIT COOTBETCTBUA.

Pons u mecto ¢usuku B (HOPMUPOBAHUM COBPEMEHHOW HAYUHOH KAaPTHUHBI
MHpA, B IPAKTHUECKON OeATEIbHOCTH JIFOICH.

Jlemoncmpayuu

AHasoroBele M HH(GPOBBIE H3MEPHTENBHBIE MPHOOPBI, KOMIBIOTEPHBIE
TATUHAKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamurxa

Mexannueckoe neukeHHe. (THOCHTEIIBHOCTE MEXAHHUECKOr'O IBHKCHHSI.
Cucrema orcuéra. TpaekTopusl.

[lepemernenue, cxopocTh (CpemHssi CKOPOCTh, MTHOBEHHAS CKOPOCTB) H
YCKOpEHHE MaTepHaIbHOH TOYKH, WX NPOCKLUHH HA OCH CHCTEMBbl KOOpIHHAT.
CrnorkeHne nepeMeleHni U CIOKEHHE CKOPOCTEH.

PaBHOMepHOE U PABHOYCKOPEHHOE MpsAMOJUHEHHOe nBmkeHne. I paduku
3aBUCHMOCTH KOOpDOUHAT, CKOPOCTH, YCKOPCHHs, IyTH H IepeMelleHUs
MaTepHAJBEHON TOUKH OT BPEMEHHU.

CpoboaHoe nazeHne. YCKOpeHHe CBOOOIHOrO Ma eHHsI.

KpusonuHeitHoe npuskeHue. [ BrkeHrne MaTepuanbHON TOUKH MO OKPYKHOCTH
C MOCTOSIHHOW IO MOIYJIIFO CKOPOCTBIO. YTJIOBAasi CKOPOCTb, JIMHEHHAS CKOPOCTE.
Ilepuon u yactora obpaienus. LleHTpoCTpeMUTENBHOE YCKOPEHHE.

TexHuueckue yCTPOWCTBA U MPAKTHYECKOE TPUMEHEHHE: CHOUIAOMETP,
IBHKEHUE CHAPAIOB, LIENHBIC U peMEHHBIE NTepeaadn.

Jlemoncmpayuu

Mognene cucTeMBl OTCUETA, WUTIOCTPALUS KHUHEMATHUYECKHX XapaKTEPUCTHK
ITBHKCHH L.

IIpeobpazoBanue NBHKEHUN C UCIIOJB30BAHHEM MTPOCTBIX MEXAHHU3MOB.

ITagenue Ten B BO3AyXE H B pa3peskeHHOM MPOCTPAHCTBE.

Habnwonenue nBuskeHus Tena, OPOIIEHHOrO MOJ YrJOM K TOPU3OHTY H
TOPU30HTAJIBHO.



Hsmepenue yckopeHus CBOOOIHOrO MaeHHs.

HanpasieHue CKOpOCTU MPU ABUKEHUU IO OKPYKHOCTH.,

Yyenuueckuii sxcnepumenm, nrabopamopuvie pabomul

H3yuenue HEpaBHOMEPHOI'O JIBUKEHHUS C LIENBIO ONpeeleHrus] MIHOBEHHOMN
CKOPOCTH.

HccnenoBanne COOTHOILIGHHS MEKAOY NOYTAMH, IOPOHICHHBIMH TEJIOM 34
nocJie/ioBaTeNbHbIE paBHbIE TPOMEKYTKH BpeMEeHH MpH PaBHOYCKOPEHHOM
JBUYKEHUH C HAUAJIBHOW CKOPOCTBHIO, PABHOM HYJIIO.

H3yueHue ABUKEHUSA LIAPUKA B BA3KOH JKUOKOCTH.

H3yuenue neuskeHus tena, OPOLIEHHOr0 rOPH30HTATBHO.

Tema 2. /lunamuxa

IIpunuun  otHocutensHocTH l'ammmes. Ilepeeiii  3akoH  HrroToHa.
HuepuuanbHbie CHCTEMBI OTCUETA.

Macca tena. Cuna. [lpuninn cynepnosuiinu cuii. Bropoi 3akon HerotoHa s
MaTepuaabsHON TOUkH. Tpetnit 3akoH Hel0TOHA ANs MaTepHANTBHBIX TOUCK.

3axkoH BcemupHoro TtsaroreHus. Cuma Ttspkectu. Ilepas kocMuueckas
CKOPOCTb.

Cuna ynpyroctu. 3akon ['yka. Bec Tena.

Tpenue. Bumer TpeHus (mokos, ckoimbkenns, kauenus). Cuna tperns. Cyxoe
tperue. Cuna TPEeHUsT CKObKEHUS U cuiia TpeHus nokosa. KoadduuueHT TpeHus.
Cuna conpoTHBIIEHUS TTPU IBHYKEHUH TeJa B KUAKOCTH WJIH Ta3e.

[MocTtynatensHOE U BpalnaTelibHOE IBUKEHHE A0COMIOTHO TBEPAOTO TENA.

MoMeHT cuJibl OTHOCHUTENBHO OCH BpaweHus. Ilmedo cumel. YcnoBus
paBHOBECHS TBEPIOTrO TEJA.

TexHuueckue yCTPOHCTBA M MPAKTHUYECKOE MPUMEHEHHE. MOALIMITHUKH,
IBAKEHUE HCKYCCTBEHHBIX CIIYTHHUKOB.

Jlemoncmpayuu

sIBneHne uHEepIUN.

CpaBHeHHe MacC B3aUMOICHCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

H3mepenue cum.

Crnoxenue cu.

3aBUCHMOCTb CHJIBI YIIPYTOCTH OT AeopMaLIHH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOALEME U NaJIEHUH.

CpaBHeHHE CUIT TPEHUS MOKOS, KAUSHUS U CKOJIbKEHUS.

VYcnoBus paBHOBECHS TBEPAOro Tena. Buael paBHOBeCHS.

Yuenuueckuii sxcnepumenm, rabopamopuvie padbomul

Hzyuenue qeuskeHus Opycka no HaKJIOHHOH MJIOCKOCTH.



Hccnenosanre 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIUX B MPYKHHE H
pe3rHOBOM 00pa3ile, OT UX nedopmaruu.

HccnenoBanme ycnoBHM paBHOBECHS TBEPOAOTO TeJla, HMEIOIIETO OChH
BpAIEHUS.

Tema 3. 3aKonbl COXpAHEHUA 8 MEXAHUKE

HmMmnynec marepuanpHOR TOYKH (Tena), CHCTEMBI MATEPHAIBHBIX TOUYCK.
Hmnynec cuiibl 1 W3MeHEHWe HMMITyJIbCa TeNNa. 3aKOH COXPaHEeHHS HMITYJIbCA.
PeaxTuBHOE nBUKEHUE.

Pabota cunbl. MOITHOCTE CHITHI.

Kunetnueckas sHeprus MaTepHajpHOW TOYKH. Teopema 00 H3MEHEHHH
KUHETUUYECKOW SHEePruH.

IlotennuanpHas SHEPrus. IlorennuanbpHas 3HEpPrus VIIPYTO
nedopMUpOBAHHOM NPy KUHBL [1oTeHIIHAIBHAS SHEPTUsI TEIA BOJIH3H TOBEPXHOCTH
3emiu.

IloreHuuanbHble W HEMNOTEHIUANBHBIE  CHJIBL Ces3zp  paboThl
HEMOTEHITHAIBHBIX CHJT C U3MEHEHHEM MEeXaHUYeCKOH SHEepPrui CHCTEMBI Tell. 3aKOH
COXpaHEHUS MEeXaHHYECKOH SHEPIHH.

Vipyrue v Heynpyrue CTOMKHOBEHHUS.

TexHndeckue yCcTpoHCTBA H IMpaKTHUECKOE TMPHMEHEHHEe. BOAOMET, KOMEp,
NPYKAHHBIA MACTOJIET, IBHKEHHAE PAKeT.

Jlemoucmpayuu

3aKOH COXpPaHEHUSI UMITYJIbCA.

PeakTHBHOE OBHKEHHE.

Ilepexon moTeHIIHATLHON SHEPTHH B KWHETHYECKYIO B OOPaTHO.

Vuenuueckuii sxcnepumenm, rabopamopuvie pabonivl

Hsydenne aOCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBK OBYX OJHHAKOBBIX
HHUTSAHBIX MasiTHAKOB.

Hccnenosanune cBsA3d pabOTHI CHUJIBI ¢ H3MEHEHHEM MEXaHHYECKOH SHEpPrHH
TeJla Ha MpUMepe pacTsKEHHS Pe3HHOBOTO JKI'YTA.

Pasznen 3. Moaexyasipaasi (pU3HKA H TEPMOJHHAMHKA

Tema 1. OcHo6bl MORECKYTAPHO- KUHEMUUECCKOI meopuu

OcHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KHHETHYECKOW TEOPUH U MX OMBITHOE
obocHoBanue. bpoyHoBckoe nBukenue. Juddysus. Xapaktep ABUKEHUS H
B3aMMOJIEMCTBUSI YACTHUI| BellecTBa. Monenn CTPOeHUs Tra30B, >XHUJKOCTEH H
TBEPIBIX TeN 1 OOBACHEHHE CBOMCTB BEIECTBA HA OCHOBE 3THX Monesed. Macca u
pa3meprl mosiekyJ. KomrmuectBo Bemectra. [locTrosanas Aeoranpo.

TeroBoe paBHoBecue. Temnepatypa u e€ maMepenue. lllkana temnepatyp
Lenbcus.



Mognene upeansHoro rasa. (OCHOBHOe  ypaBHEHHE  MOJIEKYJISIPHO-
KHHETUYESCKOH TEOPUH HUACABHOro rasza. AOCOJIOTHas TeMmIeparypa Kak mepa
cpenHel KHHETUYECKOW HSHEpPrud TeIUIOBOro ABMKeHHs vactun rasza. [llkana
temnepatyp Kenseuna. I'azoBeie 3akoHbl. YpaBHeHue Menneneesa—Knaneiipona.
3axon JlanstoHa. M3omporeccsl B MI€abHOM ra3e ¢ MOCTOSHHBIM KOJUYECTBOM
BemecTBa. [ paduueckoe NpencTaBleHHEe H30MPOIECCOB. HM30TEpPMa, H30X0pa,
uzobdapa.

TexHuueckue yCTpOWCTBA W MNPAKTUUECKOE MpPUMEHEHHEe. TepMOMET),
dapomerp.

Jlemoncmpayuu

OnbiThl, JOKa3bIBAIOIINE JUCKPETHOE CTpOeHHe BelecTsa, (ororpadun
MOJICKYJI OPTAaHHYECKUX COCIUHEHU.

Oneitel o auddy3un KUAKOCTEN U ra30B.

Moens OPOYHOBCKOrO JBHKEHHS.

Mopens onwita [lTepHa.

OmnbITHL, IOKA3bIBAIOIINE CYLIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aUMOJIEHCTBHSL.

Monens, WILTIOCTPUPYIOLIAS MPUPOIY JABJIEHUS ra3a HA CTEHKH COCya.

OnbITEl, WUTIOCTPUPYIOIINE YPABHEHHE COCTOSHHS HACAJIBHOTO TIasa,
HU30MPOLECCHI.

Vuenuueckuii sxcnepumenm, rabopamopusie padomul

OnpeneneHue Macchl BO3AyXa B KJACCHOH KOMHATE HA OCHOBE M3MEPEHUMH
00BEMa KOMHATBI, JABJCHUS U TEMIEPATYPBI BO3AYXa B HEH.

Hccnenosanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSHUS Pa3perkeHHOTro
rasa.

Tema 2. Ocroebl mepmMoOUHAMUKU

TepMoauHamuyeckass cucremMa. BHyTpeHHssT SHEprust TepMOAHMHAMHYECKOU
CHCTEMBI U crtocoObI €€ u3menenuns. Komuuectso tennotel u pabora. BuyTpenuss
SHEpPrusi  OOHOATOMHOIO  HAeaJbHOro  rasa. Buael  Temmonmepenauu:
TEIJIONPOBOJAHOCTE, KOHBEKLHS, H3JIyUCHHE. Y AelbHasl TemI0EMKOCTh BELIECTBA.
KonnuecTBo TENIOTH pu TEMIonepenaye.

Ilonsatue o6 ammabatHoM mpouecce. IlepBrlii 3aKOH TEePMOAMHAMMKH.
[IpuMeHeHrne nepBOro 3aKOHA TEPMOAWHAMUKH K H3onpoueccam. I paduueckas
UHTEpNpeTalus padoThl raza.

Bropoii 3akon TepmoauHaMuki. HeoGpaTHMOCTE MPONECCOB B MPUPOAE.

Tennorbie  mammAbl.  [IpuHUMIBL  OCHCTBHUS  TEIUIOBBIX — MAIIHH.
[IpeobpasoBanuss oHEepruH B TEILUIOBBIX MalnnHax. KoadduimeHT nonesHoro
neiictBust termioBoi Marmmubl. [lukn KapHo u ero xosdduiueHT mone3sHOro
IEHCTBHA. DKOJIOTHUECKHE MPOOIEMBI TEILUIOYHEPTETHKH.



TexHuueckre yCTPOHCTBA W MPAKTHUYECKOE TMPHUMEHEHHE: JBUTrATENb
BHYTPEHHETO CropaHusi, ObITOBOH XONOAWUIBHHK, KOHAUIIMOHEP.

Jlemoncmpayuu

HN3menenue BHYTpEHHEH OSHEPruu Tejia MPH COBEPIIEHUH pPAOOTHI. BBLIET
npoOku W3 OYTBUTKM MOA NEHCTBHEM CXKATOrO BO3MAyXa, HarpeBaHue 3¢mupa B
JATYHHOH TpyOKe myTéM TpeHHs (BHAEOOEMOHCTPALINS).

H3amenenue BHyTpeHHEH dHepruu (TeMIiepaTyphl) Teja MNPy TEMJIonepeaye.

OnbIT O a1MadaTHOMY PACIIUPEHHIO BO3AyXa (OMbIT C BO3AYLTHBIM OTHUBOM ).

Mopenu napoBoi TypOHUHBI, ABUTATENS BHYTPEHHETO CrOPAHUs, PEAKTHBHOTO
JIBHTATEIS.

Vuenuueckuii sxcnepumenm, rabopamopusie padomul

Hsmepenne yaenpHOH TemTOEMKOCTH.

Tema 3. Azpecammusie cocmonnus geugecmea. Mazosvie nepexoosl

IMapooOpazoBanre U KoHjaeHcanus. Vcmapenne u kunenune. AOCOIIOTHAS H
OTHOCHTEJIbHAS BJIAKHOCTH BO3AyXa. HachllieHHBIH map. VYiaenmpHas TemioTa
napoodpa3oBaHusa. 3aBHCHMOCTh TEMITEPATYPhI KAITSHHS OT JaBJICHUS.

Teépnoe Teno. Kpucrannuueckue u amopHbie Tena. AHU30TPOIUSI CBONCTB
kpucrayuios. JKunkue kpucrtaisl. CoBpeMeHHble MaTepuasibl. llnaBnenue wu
KpHCTa/UIH3aus. Y aensHas temroTa miasieHus. CyOomumarus.

VYpaBHeHHE TEIIOBOro DaaHca.

TexHuueckue yCTPOHCTBA M MNPAKTUYECKOE TNPUMEHEHUE. TUTPOMETP H
MICHXPOMETP, KAJOPUMETP, TEXHOJOTHH MOyYEHHST COBPEMEHHBIX MAaTEPHAJIOB, B
TOM UM CJIE HAHOMATEPUAJIOB, H HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MAPOB.

Kunenne npu moHMKEHHOM ABJICHAH.

Cnoco0Obl H3MEPEHHS BJIAYKHOCTH.

Habnaronenue HarpeBaHus U MIABJIEHUS KPUCTAJUIMUECKOT'O BEIECTBRA.

JleMOHCTpaus KPUCTAIIIOB,

Yyenuueckuii sxcnepumenm, nrabopamopuvie pabomul

H3amepeHue OTHOCHTENBHON BIIAYKHOCTH BO3/yXa.

Paszpen 4. InekTpognHAMHKA
Tema 1. Inexmpocmaniurka
DnekTpuszanus TeNn. IJIeKTpuUeckuii 3apsa. J{Ba Buaa 3JieKTpUuuecKuX 3apsiioB.
IIpoBomHUKHN,  OUAJISKTPUKH U MOJIYNPOBOOHHKH.  3aKOH  COXpaHEHHUsA
3JIEKTPUYECKOro 3apsiaa.
Bzaumoneiicteue 3apsiaoB. 3akoH Kynona. Todeunblil anekTpuyueckuii 3apsi.
Onektpudyeckoe mnojie. HanpspkEHHOCTE  snekTpudeckoro mouist.  IIpuHnum



CYNEPHO3UIUU DJEKTPUUYECKUX MoJield. JIMHUU HAnps>KEHHOCTH J3IEKTPUUYECKOTO
MOJIS.

Pabora cuit anektpocratnyeckoro nojs. Ilotenuan. PasHoCTs MOTEHIIHAIOB.
IIpoBoaHMKN M JUAJIEKTPUKH B 3JIEKTPOCTATHUECKOM moJie. JuanexkTpuyeckas
NPOHULIAEMOCTb.

OnexTpoémkoctsb. KonneHcaTop. DIeKTPOEMKOCTh ILUIOCKOTO KOHASHCATOPA.
DHeprus 3apsHKeHHOT0 KOHAEHCATOPa.

TexHuyeckue YCTPOWCTBA W MPAKTUUECKOE NPHUMEHEHHE. BIIEKTPOCKOI,
JIEKTPOMETP, DSIIEKTPOCTATHYECKAS 3aIMUTa, 3a3€MJICHHE DJISKTPOIpPHOOPOB,
KOHJEHCATOP, KOMUPOBAJILHBIN annapaT, CTPYUHBIN IPUHTED.

Jlemoucmpayuu

YCTpOHCTBO U NPUHIUIL IEHCTBHS DJIEKTPOMETpa.

BzaumopencTere HA3NEKTPH3OBAHHBIX TEJI.

DJeKTpUYECKOe MOJie 3aPAKeHHBIX Tel.

[IpoBOHUKH B SNEKTPOCTATHUSCKOM IOJIE,

DJeKTpocTaTHYeCKas 3allHTa.

JIM2/IeKTPUKH B 2JIEKTPOCTATHYECKOM MOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH TJIOCKOrO KOHAEHCaTopa OT IUIOILIA/U
IJIACTHH, PACCTOAHUSA MEKIY HUIMH U JUAISKTPAUYIECKOU NPOHULAEMOCTH.

DHeprusi 3apsKeHHOr0 KOHASHCATOPA.

Vuenuueckuii sxcnepumenm, rabopamopusie padomul

H3mepeHue s3neKTpoEMKOCTH KOHASHCATOPA.

Tema 2. Hocmoanusiil r1ekmpuueckuit moxk. Toku e paziuunvix cpedax

ONeKTpUYEeCKU TOK. YCIOBHS CYIIECTBOBAHHS JJIEKTPUYECKOTO TOKA.
Hcrounuku Toka. Cuna toka. IlocTOsSHHBIN TOK.

Hanpscoxenne. 3akon OMa mjis y4acTka Hemn.

DJIeKTPUYECKOe COIMPOTUBJIEHHE. YJeNbHOE CONPOTHBJIEHHE BEIIECTBA.
ITocnenoBaTtensHOE, MapasvieNbHOE, CMEIIAHHOE COeTMHEHUE TPOBOAHUKOB.

Pabora oanextpuyeckoro Toka. 3akoH JIxoyma—Jlemma. MomHocTs
AJEKTPUUECKOr0 TOKA.

DNeKTPOJABUKYIAS CUJIa U BHYTPEHHEE COMPOTHBJIEHHME HMCTOYHUKA TOKA.
3axkoH Oma s nosHoH (3aMKHYTOH) snekTpudeckoil enu. KopoTkoe 3ameikanue.

DJIGKTpOHHAsI  MPOBOAMMOCTb  TBEPOBIX  METAJUIOB. 3aBHCHMOCTE
COMPOTHBJIEHHS METAJIJIOB OT TeMnepaTypbl. CBEpXIIPOBOANMOCTS.

DIIEKTPUYECKUH TOK B BakyyMme. CBONCTBA €K TPOHHBIX MMYUYKOB,

IlonynpoBOOHUKH. CobcTBeHHAas 151 IIPUMECHAs MIPOBOAUMOCTh
nosnynpoBoHuKoB. CrolicTBa p—n-nepexoaa. [lonynporoaHuKOBBIE TPUOOPEIL.

ONeKTpUYecKuii TOK B  pacTBOpax M pacljaBaX  3JIEKTPOJIHTOB.
DNEKTPOIUTHYUECKAS U CCOUANUs. DJISKTPOJIU3.



OnekTpudecknii TOK B raszax. (CaMOCTOATEIBHBIM M HECAMOCTOSTEIbLHBIN
pa3psa. Monnus. [1nazma.

Texnuueckue yCTpOHCTBA W MNPAKTHYECKOE MPUMEHEHHE. aMIepMeTp,
BOJIbTMETD, PEOCTAT, HCTOYHHKH TOKA, OJJEKTPOHArpeBaTeNbHbie MPUOOPHI,
ANEKTPOOCBETUTEILHBIE MPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIH THOM,
TEPMHUCTOPHI U (POTOPE3NUCTOPHI, MOTYIPOBOTHUKOBBIN THOM, TAIbBAHHKA.

Jlemoncmpayuu

H3mMmepeHue cuibl TOKA U HAMPSKEHHS.

3aBUCHMOCTb COINPOTHUBJICHUS] LMJIHMHAPUYECKUX MPOBOJHHUKOB OT IJIMHBI,
IJIOLIAAH MOMEPEYHOrO CEUCHHUS U MaTepHaa.

CmelnanHoe coelnHeHne MPOBOIHUKOB.

IIpsmoe wusMepenue snaekTpomBikymiedi cunbl. KopoTkoe 3aMbIkaHHe
raJIbBAaHUUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHBIICHUSL.

3aBUCHMOCTh CONMPOTUBJIEHHUS METAJJIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTE AAEKTPOJIUTOB.

HckpoBoii pa3psn 1 IpOBOAUMOCTb BO3OYXA.

OHOCTOPOHHSISI TPOBOAMMOCTE JUOAA.

Vuenuueckuii sxcnepumenm, rabopamopusie padomul

H3yueHue CMEIIaHHOTO COCANHEHHAS PE3UCTOPOB.

H3mepeHue 3neKTpOABHAKYIIEH CHJIBI HCTOYHMKA TOKA W €ro BHYTPEHHEro
COMPOTHUBJICHHUSI.

Habnronenue snekTponnsa.

Me:xnpeamMeTHble CBAI3H

Nayuenue kypca ¢uzmuku 6a3oBoro ypoBHs B 10 kjnacce OCyIIeCTBIsIETCH C
YYETOM COAEPKATENILHBIX MEKIPEAMETHBIX CBA3eH C KypcaMH MaTeMaTHKH,
OUOJIOTHH, XUMHH, TeorpaiH U TEXHOJIOTHH.

Meoxcnpeomemuvie nouamus, CBA3aHHBIE C U3yYEHHEM METOJOB HAYYHOTO
MO3HAHUS. fBJIEHWE, HAy4HBIH (akT, runotesa, (pusnyeckas BeTHMUMHA, 3aKOH,
TeopHs, HaOIIOACHNE, SKCIEPUMEHT, MOASTHPOBAHHE, MOEIb, H3MEPEHHE.

Mamemamuka: pelieHHE CHCTEMBbl YPaBHEHHH, JHHEHHAs (yHKUUS,
napabona, runepbosa, ux rpauKd U CBOMCTBA, TPUTOHOMETPUUECKHE (PYHKIIHH:
CHUHYC, KOCHHYC, TAHICHC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOKIASCTRO,
BEKTOPBI M UX MPOEKLHUH HA OCH KOOPAUHAT, CIOKEHHE BEKTOPOB.

buonozua: MexaHudeckoe JBHKEHHE B *KHBOM npupozae, nuddysus, ocmoc,
TEMI000MEH KMUBBIX OPraHU3MOB (BHABI TEMJIONEPEIAYH, TEIIOBOE PAaBHOBECHE),
AJIEKTPUUECKUE SIBJICHUS B JKUBOU MPUPOTEL.

Xumus: TMCKpPETHOE CTPOEHHE BelllecTBa, CTPOEHHE aTOMOB U MOJIEKYJI, MOJIb
BeleCTBa, MOJISIPHAs Macca, TEMJIOBbIE CBOMCTBA TBEPLIX TEJ, )KUJKOCTEH U ra30B,



JNEKTPUYECKHE  CBOWCTBA  METAJUIOB,  AJIEKTPOJIUTHUECKAs  JUCCOIUAIluS,
raJbBAaHUKA.

Teoepaghus; BnaxKHOCTE BO3OyXAa, BETPLI, OAPOMETP, TEPMOMETP.

Texnonocus: npeodpa3oBaHMe IBH)KEHHH C HCIOJb30BAHHEM MEXAHHU3MOB,
YUET TPEHUS B TEXHHUKE, MOIIMIHMKH, HCHIOJb30BAHME 3aKOHA COXPAHEHHS
UMITYJIbCA B TEXHUKE (pakeTa, BOAOMET W APYrHe), OBUTATENb BHYTPEHHETO
CropaHnus, maposasi TypOHnHa, OBLITOBOH XOJOAHIBHUK, KOHAHUI[HOHED, TEXHOIOIHH
MOJyUYEHHS COBPEMEHHBIX MATEPHANIOB, B TOM YKCJIE HAHOMATEPHAJOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTATHYUECKAs 3aIHTA, 3a3eMJICHHE DJIEKTPOIpHOOPOB,
KCEPOKC, CTPYHHBIH OPHHTED, JJIEKTPOHATPEBATEBHBIE npuOOpHI,
JJEKTPOOCBETHTENbHBIE MPHOOPHI, raIbLBAHHKA.

11 KJIACC

Pa3zgen 4. JnekTpogHHAMHKA

Tema 3. Mazrnummnoe noie. INeKmMPOMAZHUMHAA UHOYKUUA

IlocTtosHHble MarHuTHL. B3auMoaencTBre MOCTOSHHBIX MATHUTOB. MarnuTtHoe
noJie. BekTop MarHuTHOM MHAYKUMH. [IpuHLIMIT Cyneprno3uuu MarHUTHBIX MMOJIEH.
JIuHunm wmarHuTHOM wuHAykuuu. KapTWHa JIMHAN MAarHUTHOM WHAYKUHH IOJA
MOCTOSIHHBIX MAarHUTOB.

MaruutHoe Tmojie TpoBOoAHMKA C TokoM. KapTuHa JmMHMN WHAYKIUHA
MAarHUTHOTO TOJIA JUIMHHOTO MPAMOro MPOBOAHHUKA M 3aMKHYTOTO KOJBLEBOIQ
MPOBOAHUKA, KATYIIKU ¢ TokOM. OmriT Dpcrena. B3aumonecTere mpoOBOIHUKOB C
TOKOM.

Cuna Amnepa, e€ MOIyJIb U HAlIPABIIEHUE.

Cuna Jlopennia, e€ MOIynnb U HampapleHne. JBrkeHne 3apsyKeHHOH YaCTHIIBI
B OAHOPOAHOM MarHuTHOM mnoJje. Pabora cunel Jlopenua.

slBneHne 3AEKTPOMAarHMTHOM WHAYKUAH. [loTOK BekTOpa MarHUTHOH
WHIOYKUUHA. OJIGKTPOABIIKYIIAs CHJIA HWHIAYKIMH. 3aKOH 3JEKTPOMATHHUTHOH
WHAYKUUHA Dapanes.

BuxpeBoe »snexkTpuueckoe mnose. DNEKTPOJABWKYINAS CHUJTAa WHAYKIHUH B
MNPOBOAHUKE, ABUKYILIEMCS MOCTYNATEABHO B OJHOPOAHOM MATHUTHOM MOJIE.

ITpasuno Jlenua.

HuayktueHOCTE.  SIBIIeHWEe CAMOWMHIYKIIMH. ODJIEKTPOABIIKYINAS  CHIIA
CAMOUHIYKIIHH.

DHeprust MAarHUTHOTO TIOJIS KATYIIKH C TOKOM.

DJIeKTPOMarHHUTHOE TIOJIE.

TexHuueckue yCTpPOWCTBA U TMPAKTUUECKOE TMPUMEHEHHEe. TMOCTOsIHHbIe
MArHuThl, BJCKTPOMATHUTHI, JJICKTPOJABUTATEIb, YCKOPUTEIH 3JICMEHTAPHBIX
YACTHL, HTHAYKLHOHHAS TIeYb.



Jlemoucmpayuu

OnwiT OpcTena.

OTKJIOHEHHE JTEKTPOHHOr 0 ITyYKa MArHUTHBIM TTOJIEM.

JIuHUY UHOYKIUYU MATHUTHOTO TOJIS.

BzaumopeiicTBre NByX MPOBOJIHHUKOB C TOKOM.

Cuna Amnepa.

JleiicTBue cuiibl JIopeHIa Ha HOHEI JIEKTPOJIUTA.

SIBneHue 3eKTPOMArHUTHON MHAYKITUH.

IIpasusno Jlenna.

3aBUCHMOCTD 3JICKTPOABHIKYLICH CHJIbI HHAYKIHH OT CKOPOCTH H3MEHEHHs
MarHUTHOT'O MOTOKA.

sIBneHne cCaMOMHOYKIIUH.

Yyenuueckuii sxcnepumenm, nrabopamopuvie pabomul

H3yuenne MarHuTHOTO MOJIS KATYIIKH C TOKOM.

Hccnenosanue nelicTBUS NOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue sBiaeHUA 3JIEKTPOMArHUTHON HHAYKIUH.

Paznen S. Kone6anus u BOJIHBI

Tema 1. Mexanudeckue U 31eKMPOMAZHUMHbLE KOJ1COAHUA

Konebatenbnass  cucrema.  CpoOoaHble  MEXaHMUYECKHE  KOJeOaHUs.
lapmonnueckue konedanus. [lepuon, uyacrora, ammauTyaa u (aza xomedaHUM.
IIpyxuHHBIl MasTHUK. MaTeMaTHUYSCKUA MAasSTHUK. Y PABHCHUE TapMOHHYCCKHUX
konebanuii. [IpeBparuenne 3HePriHy Npu rapMOHUUECKUX KOJIeOaHUsIX.

Konebarenbueii koHTYp. CBOOOHBIE 3IEKTPOMATHHTHBIE KOJIEOAHUS B
UICATBHOM  KOJIe0ATeNEHOM KOHTYpE, AHANOTHS MEKAY MEXaHHMYEeCKUMH |
3IEKTPOMArHUTHEIMU KoneOanusamu. @®opmyna Tomcona. 3akoH coXpaHEHHSA
SHEPTHHU B UJIEAJTLHOM KOJIe0aTeTbHOM KOHTYpE.

[Ipencrasienue o 3aTyxarolux KonedaHusX. BbIHYK/IeHHbIE MEXaHUYECKUE
konebanns. Pesonanc. BeiHyKIeHHBIE 3JTeKTPOMArHATHEIC KOJIeOaHMUs.

Ilepemennerii  Tok. CHHYCOHMAANBHBI NEPEMEHHBIA TOK. MOIIHOCTE
MEepEMEHHOr0 TOKa. AMIUIMTYJIHOEe W JHEWCTBYIOIIee 3HAYEHWEe CHJIbI TOKAa H
HAMPSHKEHAS .

Tpanchopmartop. IlpoussoacTeo, nepegaya u moTpedIeHHEe IIEKTPHUECKON
SHEpPruu. JKOJOTHYECKHE PHUCKH MPU MPOU3BOACTBE diekTposHeprun. KynbTypa
W CIIOJIb30BAHUS DJIEKTPOSHEPTHH B TTIOBCETHEBHOM KU 3HH.

TexHuueckue yCTpONCTBA U MPAKTHYECKOE IPUMEHCHHE. 3ICKTPUYSCKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JIMHUH AJIEKTpOTepeaay.

Jlemoucmpayuu

Hccnenopanne mapaMeTpoB KojeOATENbHOH CHCTEMBI (MPY)XKHHHBIA HITH
MATEMATHYECKHH MAsITHHK).



Habmonenue 3aTyxaromumx kouedaHmii.

HccnenoBanue CBONCTE BBIHYKIEHHBIX KOJIEOAHUI .

Habmronenue pesoHaHca.

CroOonHbIE HIEKTPOMArHUTHBIE KOJIeOaHUs.

OcumnnnorpaMMel (3aBHCUMOCTH CHJIBI TOKA U HAMPSKEHUS OT BPEMEHH) IS
3IEKTPOMArHUTHEIX KOJIEOAHHH.

Pesonanc mnpu mnocienoBaTeNbHOM COEQUHEHWH pPEe3UCTOpa, KATYIIKH
WHYKTHBHOCTH M KOHJEHCATOPA.

Monens TMHUY 3JeKTponepeaayH.

Yyenuueckuii sxcnepumenm, nrabopamopuvie pabomul

HccnenopaHre 3aBUCHMOCTH MEPHOJA MAJIIX KOJNIeOAHUI Ipy3a HA HUTH OT
IUTHHEBI HUTH W MacCChI TPy3a.

Hccnenosanne nepeMeHHOIO TOKA B LEMH U3 MOCJIEI0BATEILHO COSAMHEHHBIX
KOHJIEHCATOpa, KATYIIKH U PE3HUCTOpA.

Tema 2. Mexanuueckue u 3/1eKMpoMazHUMIbLE 8O/IHbL

Mexannueckrue BOJHBI, YCIOBUs pacnpoctpaneHus. Ilepumon. CkopocTh
pacnpocTpaHeHuss M JJiMHA BOJIHBL. llomepeuHbie HW MOPOAOSbHBIE BOJIHBIL.
Hurtepdepenius u qudpakius MeXaHHYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

DNIeKTPOMArHHUTHBIC BOJIHBL. Y CJIOBUSI H3JIYUEHHs 3JIEKTPOMATHUTHBIX BOJIH.
Bzaumuas opuentanus BektopoB E, B, V B snexktpomarautHoit BosiHe. CBoiicTBa
JJEKTPOMArHUTHBIX BOJIH: OTpa’kKE€HHE, MPEIOMJICHHE, NOoNsapu3anus, qudpaxnus,
untepdeperurs. CKOPOCTb 3EKTPOMATHHTHBIX BOJIH.

[lkana >neKkTpoOMarHuTHLIX BOJH. [IpuMeHeHre AIeKTPOMArHUTHBIX BOJIH B
TEXHUKE H OBITY.

[Ipuniune! paguocCBs3u U TeneBuaeHuA. Pagnonokanus.

DJIeKTPOMArHUTHOE 3arpsA3HEHNEe OKPYKAIOIEeNH Cpeibl.

TexHuueckre YCTPOMCTBA M MNPAKTUUYECKOE MNPUMEHEHUE. MY3bIKajbHbIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBass OHATHOCTHKA B TEXHHKE M MENWULHHE, pazaap,
paguonpuéEMHUK, TENeBH30p, anTeHHa, Tenedon, CBU-neus.

Jlemoucmpayuu

OO6pa3oBaHue U PacHPOCTPAHEHHUE MOMEPEUHBIX U TPOIOIBHBIX BOJH.

Konebnromeecs Teio Kak HCTOYHHK 3BYKA.

Habnronenue otpaskeHus U MPeOMIEHHS MEXaHUUECKUX BOJH,

Habmonenue unatepdepennuu u qu)paxkiui MEXaHUUECKUX BOJIH.

3BYKOBOI pe30HaHC.

HabnroneHnue CBsi3M TPOMKOCTH 3BYKA M BBICOTBI TOHA C aMIUITMTYIOW H
YACTOTOM KOJeDAHUT.



HccnenoBanue CBOKCTB 31EKTPOMArHUTHBIX BOJIH: OTPakKEeHUE, MPEeJIOMJICHUE,
noyispusanus, nudpakiiusa, HHTePPEpPeHIns.

Tema 3. Onmuxa

I'eomerpuueckass ontuka. IlpsMonuHeliHOe pacnpocTpaHeHHe CBeTa B
oaHopoaHou cpene. JIyu ceera. ToueuHbI HCTOUHHUK CBETA.

OTtpakeHrne cBeTa. 3aKOHBI OTpakeHHs cBeTa. IlocTpoeHne u3obpakeHHil B
TJIOCKOM 3epKalie.

[Ipenomnenue cBera. 3aKOHBI MPEJIOMIIEHUsT CBeTa. ADCONIOTHBINA MOKAa3aTeb
npenomieHus. IlomHoe BHyTpeHHee otpaixkeHue. IlpemenbHBINI yroa HOTHOTO
BHYTPEHHETO OTPAKCHHUSI.

Jucnepcus ceera. CioskHblii coctas Oenoro ceera. [[ser.

Cobuparomme u paccenBaroiue JUH3b. ToHKas muH3a. DOKyCHOE pacCTosHUE
U ONTHYECKAasl CHJIa TOHKOM juH3bl. [locTpoeHne n3o0pakeHuit B COOUPAOIIHNX H
paccenBaroIuX JuH3aX. GOpMyJia TOHKOMN JIMH3bL. Y BEJIMUEHUE, aBaeMOe JJUH30I.

IIpenenb MPUMEHUMOCTH T€OMETPUIECKON ONTHKH,

BonnoBas ontuka. HuaTepdepennmss cBeta. KorepeHTHbIE HCTOUHHKH.
Ycaopuss HabOmOneHUs MAaKCHMYMOB W MHHUMYMOB B HHTep(EpeHIHOHHOM
KapTUHE OT JIBYX CHH(A3HBIX KOr€PEHTHBIX HCTOUHHKOB.

Hudpaxius cBera. JudpaknuoHHas pemérka. YCIOBHEe HaOIIOIEHUS
[JIABHBIX ~MAKCUMyMOB TIPH NaAE€HHH MOHOXPOMATHYECKOr0 CBETa Ha
T(PaKIUOHHYIO PEIIETKY.

Ionsapuzauus ceerta.

TexHuuyecknue yCTPOWCTBA M NPAKTHYECKOE NPHMEHEHHE. OUKH, JIyIa,
doToannapaT, NPOEKIMOHHBLIN amnmapar, MHUKPOCKOIN, TEeJECKOMN, BOJOKOHHAs
ONMTHKA, AU(PAKITHOHHAS PEIETKA, MOJISIPOUT.

Jlemoncmpayuu

IIpsimonuHeliHOe pacnpocTpaHeHHe, OTpakeHWe W TpeoMJIeHHue CBeTa.
OnTrueckue TpuOOPHI.

Ilonunoe BHYTpeHHEe oTpakeHue. Moaens CBeTOBOA.

HccnenopaHue CBOMCTE H300paKeHUH B JIMH3AX.

Mopaenu MEKPOCKONA, TENECKOA.

Habmonenue untepdepeHnu cBeTa.

Habmonenune qudpakiny CBeTa.

Habmonenune qucrnepcuu CBeTa.

ITonyuenue cnexTpa ¢ MOMOIUBI) IPU3MBIL.

[Tonyuenune cnextpa ¢ MOMOIIBIO TUGPAKIHOHHOH PEIIETKH.

Habnronenue nonsapusaium CBeTa.

Vuenuueckuii osxcnepumenm, radopamopiivie pabomol

H3mepenue mokaszatens MpeloMISHUs CTEKIA.



Hccnenopanre CBOUCTE M300paskeHUi B JIMH3AX.
Habmonenue qucnepcuu CBeTa.

Pa3gen 6. OcHoBBI cielHAJIbLHOH TEOPHH OTHOCHTEIHLHOCTH
I'panu1El TPUMEHUMOCTH KJIACCHUECKON MeXaHUKH. I1ocTynaTel cnenuansHoOn
TEOPHUU OTHOCHUTENBHOCTU. MHBAPUAHTHOCTb MOIYJSl CKOPOCTH CBETA B BaKyyMe,
MPUHIUT OTHOCHTEJIbHOCTH DUHINTEHHA.
OTHOCHTENBHOCTh OAHOBPEMEHHOCTU. 3aMeJIEeHUE BPEMEHH U COKpallleHue
TUTHHEL
DHeprusi ¥ UMIYJIbC PESITABUCTCKON YaCTHIIBI.

CBs3b MACChI C SHEpPrueil 1 UMITYJIbCOM PENSITUBUCTCKON YaCTUIIbl. JHEPTrHs
MOKOS.

Pa3zpen 7. KBanToBasi puzuka
Tema 1. diremenmuvl KeAHMOBOU ONMUKU
®otonrsl. ®opmyna Ilnanka cBa3u sHepruu GoTOHA € €r0 YaCTOTOH. DHEPrus
¥ UMNyJIbC (POTOHA.
OrtkpeiTie u ucciaenopanue dhorodaddexra. Oneitel A. I'. CToseroBa. 3aK0HbBI
dotoapdexta. YpasHenne DuHInTeitHa s doTodddexra. «KpacHas rpaHunay

dboroaddexrta.

JlaBnenue ceera. Oneitel I1. H. JleOenera.

XHMMHYECKOE NEUCTBHE CBETA.

TexHuueckue YCTPOHCTBA H MPAKTHUECKOE IIpHMeHeHHe. (DOTOIIEMEHT,
(doTOmATUYMK, COTHEUHAs DaTapes, CBETOANO/I,

Jlemoucmpayuu

dotordgdexT Ha YCTAHOBKE C IUTHKOBOMH TJIACTHHOHM.

Hccnenoranue 3akoHOB BHewHero Goroaddekra.

Ceeroauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mogaens atoma Tomcona. Onwitel Pesepdopma mo paccesHHio o -4aCTHII
IInanerapunas mogmenes atoma. llocrynatel bopa. Hanydenue u mormomeHue
(GOTOHOB MpH Mepexone aTtoMa C OAHOrO YPOBHS JHEPrum Ha apyroun. Bumas
cnexkTpoB. CekTp ypoBHEN dHEPriuu aToMa BOJAOPOA.

Bonnossie crolicTBa yactull. Bonuel ae bpoiss. KopnyckynsipHo-BOJIHOBOU
Iy aJTn3M.

CHnoHTaHHOE U BEIHYKIEHHOE H3JTYUCHHE.

TexHuyeckue YCTPOHUCTBA M MNPAKTHYECKOE MNPHUMEHEHHE: CHeKTPaJIbHbIA
aHanau3 (CIEeKTPOCKON), Ja3ep, KBAHTOBBI KOMIBIOTED.

Jlemoncmpayuu



Mogens onsita Pezepdopra.

Onpenenenue qIMHBI BOJIHBI JIa3epa.

HabaroneHue nuHEHYATHIX CIEKTPOB U3TYUSHHS.

Jlazep.

Vuenuueckuii sxcnepumenm, rabopamopuvie pabonivl

Habmonerue nuHeHYaTOrO CIeKTpa.

Tema 3. Amomnoe a0po

OKCIEepUMEHTHI, JIOKA3bIBAIOIINE CIOKHOCTE CTpoeHus sipa. OTKpeITHE
panuoaxktusHOCTH. OnEbITE Pe3epdopaa mo onpeneneHnto cocTaBa paaioaKTHBHOTO
uanyuenus.  CpoiictBa  aneda-, Oerta-, ramMMa-u3iaydeHHs.  BiusiHue
PAAMOAKTUBHOCTH HA YKHBLIE OPTaHU3MEIL.

OtkpeiTHe mpoToHa u HeWTpona. HykmowHas monmenes sapa [eiizenbepra—
Heanenko. 3apsaa sapa. Maccopoe uncio sapa. M30Tomsr.

Anba-pacman. DNeKTPOHHBIM M MO3MTPOHHBIA Oerta-pacmana. ['amma-
U3TyUeHre. 3aK0H PagioaKTHBHOrO pacrana.

DHeprus CBs3M HYKJIOHOB B sAape. AnepHeie cuibl. Jedext maccer sapa.

SAnepnsie peakiuu. JleneHue u CHHTES sAED.

Snepuwiii peaktop. Tepmosinepubiii cuntes. IIpoOieMBl W HEPCIEKTHBEI
ANEPHON SHEPTETUKU. DKOJIOTHYECKHE ACTIEKTHI SICPHON SHEPreTUKH.

DnemeHTapHbIe YacTULBL. OTKPEITHE TTO3UTPOHA.

Mertoapl HAOMIOAEHHUS U PETUCTPALMH SJIEMEHTAPHBIX YACTHII.

dyHnaMeHTaJbHBIE B3aUMOIeHCTBAA. EMUHCTBO (hM3HUeCKONH KapTHHBI MUPA.

TexHuueckue yCcTpoiCTBAa U MPAKTHUYECKOE MPUMEHEeHHE. AO3UMETpP, KaMepa
Bunbcona, sigepHbiii peakTop, aToMHas doM0a.

Jlemoucmpayuu

CuérunK HOHU3UPVIOINUX YaCTHII.

Yuenuueckuii sxcnepumenm, radopamopiivie padbomeol

Hccnenopanre TpekoB yacTuil (o roToBbiM (hotorpadusm).

Paznen 8. JieMeHTHI ACTPOHOMHHE H ACTPO(PHIHKH

OTtanbl pa3BuTHs acTpoHoMud. [IpuknagHoe u MUPOBO33pEHUECKOE 3HAUEHU e
ACTPOHOMMUHU.

Bun 3eésgHoro Heba. Co3Bezawmsi, sipKue 3BE3AbI, MUIAHETHI, UX BHINMOE
JIBUKEHU €.

Conneunas cuctema.

Comune. Comneunass aktuBHOCTh. HMcrtounux sHepruun ConHna u 3BE37.
3BE3/bI, WX OCHOBHBIE XapaKTEpPUCTHKH. Jlnarpamma «CHeKkTpaJibHBIH KJacc —
CBETHMMOCTB». 3BE3/bI TJIABHOW MOCEA0BAaTEILHOCTH. 3aBUCHMOCTh «Macca —
CBETHMOCTB» UIsl 3BE3I TJIABHOHM MOCIENOBATENBHOCTH. BHyTpeHHee CTpoeHHe



38€31. CoBpeMeHHbIe MPeCTaBIeHUs] O MPOUCXOXKAeHnHu U 3Boounu ConHua u
3BE37. DTanbl JKU3HH 3BE3],

Mneunsii Ilyte — Hama I'amaktuka. Ilomoskenme w gemkeHne ConHUA B
lNanaktuke. Tunel ranakTuk. PaguoranakTuku U kBazapel. Y€pHeIe ObIPBL B S/Ipax
TAIaKTHK,

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa00ma. Pazberanue rajgakTuk.
Teopus bonemoro B3peia. PenmukToBOE U3NTyUeHUE.

Macintabuas ctpykrypa Beenennoli. MeraranakTika.

Hepeménnrre mpobaeMb1 aCTPOHOMMUH.

Yyenuueckue nabaodenua

HabaroneHuss HEBOOPYKEHHBIM IJ1a30M C HCHONB30BAHUEM KOMITBIOTEPHBIX
TIPIIOKEHHH TS OMpeaeSeHHs MOJIOKEHHsT HeOeCHBX OOBEKTOB Ha KOHKPETHYIO
IaTy: OCHOBHBIE cO3Be3ausl CeBepHOro MoIyLapusl U sipKue 3BE31bl1.

Habawonenus B teneckon JlyHel, muaner, Mneunoro [lytu.

O0o0maroimee NOBTOPEHHE

Pome ¢usukn ® acTpOHOMHH B 3KOHOMHYECKOH, TEXHOJIOTHYECKOM,
COLIMAJILHOM U ATHYECKOU chepax NeaTeTbHOCTH YEIOBeKa, POJib U MECTO (DU3HKH U
ACTPOHOMHUHU B COBPEMEHHOM HAYUYHOH KapTUHE MHPA, POJIb (hU3MUECKOM TEOPUU B
(bopMHpPOBAHHH MPEACTABICHUH O (PU3HUYECKOH KapTHHE MUpPA, MECTO (PH3HIECKOM
KAPTHHBI MHpa B OOWIEM pPsigy COBPEMEHHBIX  E€CTECTBEHHO-HAYYHBIX
MPEACTARIEHUI O MPUPO/IE.

MesxknpeaMeTHbIE CBAZH

Hzyuenune kypca ¢uzuku 6a3oBoro ypoens B 11 kjacce ocyluecTBisieTcs ¢
Y4ETOM COAEepKATeJIbHBIX MEXKIPEeAMETHBIX CBs3ed C KypcaMHu MaTeMaTHKH,
OHOJIOTHH, XUMHH, Teorpahiu U TEXHOJOTHH.

Meocnpeomemuvte nowamus, CBA3aHHBIE C U3YUEHHEM METOIOB HAYYHOTO
MO3HAHUS, fBJIEHWE, HAY4HBIH (aKT, runoTesa, (puanyeckas BeNWYMHA, 3AKOH,
Teopus, HaDTIOAEHHE, DKCIEPUMEHT, MOJETUPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuka: pelieHHEe CHCTEMBl YpPaBHEHUH, TPUTOHOMETPHYECKHUE
(YHKLMHK. CHHYC, KOCHHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPHUECKOE
TOXKIECTBO, BEKTOPbI U WX MPOEKIIMH HA OCH KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOHEIE DJIEMEHTAPHBIX (hYHKIMI, TPU3HAKH TOAO00US TPEYrOJbHUKOB,
onpeneneHne MIOLaa IOCKUX (GUryp u oObéma Tel.

buonozua: >neKTpUYecKUe SBJEHHS B JKHBOW MNPUPOJE, KoyiedaTeabHbIe
IBUKCHUS B KUBOU MPHUPOAC, ONTHUYCCKUE SBJICHHUS B KMBOH MPUPOAEC, ACHCTBHE
pagualiy Ha KABBIC OPTaHU3MBIL.

Xumus: cTpoeHre aTOMOB M MOJIEKYJI, KPUCTAJINYECKasi CTPYKTypa TBEPABIX
TEN, MEXaHU3MBI 00PA30BAHMS KPUCTAIJTHUECKON PEIIETKH, CEKTPATIbHBIN aHAJTH3.



l'eoepaghusa: wmarHuTHBIE TIONIOCA 3€MJIH, 3aJieKd MATHUTHBIX DY/,
(hOoTOCHEMKA 3EMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPICEHUH.

Texnonocua: JWHAW SAEKTpONepenad, TEHEpaTop INEePEMEHHOTO TOKa,
OJIEKTPOJIBHUTATENL, WHAYKIIMOHHAS T€4Yb, paziap, PaJauoONpHEMHHK, TENEBH30D,
antenHa, TtenedpoH, CBY-neub, MpOEKIUOHHBIA amnmapaT, BOJOKOHHAs OINTHKA,
coytHeuHast Satapes.



IVIAHUPYEMBIE PE3VJIbTATBI OCBOEHUHA INIPOI'PAMMDBI 11O
®U3HUKE HA YPOBHE CPEJHET'O OBIIETI'O OBPA30OBAHUNA

OcBoenre yueOHoro mpeamera «®du3MkKa» Ha yPOBHE CpeaHero oOIIero
obpazoBanus (0a30BBIA YPOBEHb) HOKHO O0DECTEUHTh AOCTHKEHUE CIIeTYFOIIHX
JJMYHOCTHBIX, MCTAIIPCAMCTHEIX H IIPCAMCTHBIX O6pa30BaTeﬂbeIX PC3YyJBTATOR.

JINMUYHOCTHLIE PE3YJIbTATBI

JIu4HOCTHBIE Pe3ybTAaTEl OCBOEHHUS yueOHOro npeaMera « Duznka» TOIKHBL
OTpakaTh TOTOBHOCTH M CIOCOOHOCTH OOY4YAKOIIMXCS PYKOBOJCTBOBATHLCS
C(hOPMHPOBAHHOU BHYTPEHHEH TMO3MI[MEH JIMUYHOCTH, CHCTEMOH II€HHOCTHBIX
OpHEHTAIlHH, TMO3UTHBHBEIX BHYTPEHHUX  yOeKOEeHHH, COOTBETCTBYIOIINX
TPAJAMIIMOHHBIM I[€HHOCTAM POCCHMCKOTO O0DINeCTBa, pacCIIUpeHHe KI3HEHHOIO
OMbITA U OMbITA JIEATEJILHOCTH B MPOIIECCE PeaM3allii OCHOBHBIX HAIPaBJIEHUH
BOCITUTATEIBHOW NEATEIBHOCTH, B TOM YHCIIE€ B YACTH:

1) rpaskIaHCKOro BOCIHTAHHS:

c(hOpPMHPOBAHHOCTh IPAKIAHCKON MO3UIIUK O0DYUAIOIErocs Kak ak THBHOT'O U
OTBETCTBEHHOTO WIEHA POCCHICKOT0 001ecTBa;

NPUHATHE  TPAOMLHOHHBIX  ODILIEUESIOBEUYECKHX T'YMAHUCTHYECKHX |
JIEMOKPATHYECKHX 11EHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIILHOCTE B HHTEPECAX TPaskAaHCKOTO
o01ecTBa, y4aCTBOBATE B CAMOYMPABIIEHHH B 00Pa30BaTEBHON OpraHH3alnH,

yMEHHE B3aMMO/IeHCTBOBATh C COI[UAJILHBIMH HHCTUTYTAMH B COOTBETCTBHU C
X (PYHKIUSIMU U HAa3HAUYEHUEM,

TOTOBHOCTE K TYMAHHTAPHOH M BOJIOHTEPCKOH NEATETEHOCTH,

2) NaTPHOTHYECKOr0 BOCIHTAHHS:

c(hOPMHPOBAHHOCTh POCCHICKON I'PasKAAHCKON HAEHTHYHOCTH, IATPHOTU3MA,

IIEHHOCTHOE OTHOIIEHHE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTHIKEHHSIM
POCCUMCKUX YUEHBIX B 00J1aCTH (PU3HKH H TEXHUKH,

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHHS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOIO CO3HAHUS, ITUYECKOTO TIOBEACHHUS,

CIIOCOOHOCTh OLIEHMBATH CHTYAUHK H TPHHHUMATH OCO3HAHHBIE PELICHUS,
OPHUEHTHPYACh HA MOPAJLHO-HPABCTBEHHbIE HOPMbI H IIEHHOCTH, B TOM YHCJIE B
JEeATEIIBHOCTH YUYEHOT O,

OCO3HAHHE JINYHOTO BKJIAZA B TOCTPOCHHUE YCTOHUHBOrO Oy AyIIero;

4) 3CTETHYECKOro BOCIIHTAHMS:

JCTETHYECKOE OTHOIIIEHUE K MUPY, BKJIKOYAsA SCTETUKY HAYYHOIO TBOPUECTBA,
npuCyIero GU3NYeCcKoil HayKe,

5) TpyA0BOro BOCHIHTAHHS:



UHTEPEC K pPa3NuuHbiM cdepaM npohecCHOHATBHOH JeATeLHOCTH, B TOM
YHCJIE CBA3AHHBIM C (DM3UKOH U TEXHUKOH, YMEHHE COBEPIIATL OCO3HAHHBIA BLIOOD
Oynyiier mpodeccuu 1 PeaTn30BBIBATE COOCTBEHHBIE KU3HEHHBIE TIJIAHBI,

TOTOBHOCTE H CHOCOOHOCTE K 0Opa3oBaHUIO H CaMO00pa3oBaHUIO B 00JACTH
(PM3HKH HA MPOTSHKEHUH BCEH JKH3HH,

0) PYKO0JI0rHYeCKOro BOCHIHTAHHAS

c(hOPMHPOBAHHOCTE DKOJIOTMYECKOH KyJIBTYpPhI, OCO3HAHHE IJI00AJIBEHOIO
XapaKTepa KOJOTUUECKUX TTPOOIIEM,

TJIAHUPOBAHUE U OCYLIECTBJICHHUE NCHCTBHN B OKPY KAKOLIEH cpeae Ha OCHOBE
3HAHUS LeJIed YCTONYUBOTrO Pa3BUTHS YEJIOBEUECTRA,

pacoiupeare OIbiTa JdCATCIbEHOCTH IKOJIOTHUECKON HanmpaBJCHHOCTH Ha
OCHOBE HMEIOMINXCS 3HAHUH MO (hH3HKE;

7) HEHHOCTH HAYYHOr 0 MO3HAHHS:

c(hOPMHPOBAHHOCTE MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HYECKOH HAYKH;

OCO3HAHHE IIEHHOCTH HAY4YHOH NeATENbHOCTH, T'OTOBHOCTH B MPOIECCe
u3yueHus (PH3UKH OCYIECTRIIATE IIPOEKTHYIO U HCCIEI0BATENBCKYIO TeATEILHOCTE
HMHIWBUAYAJILHO U B TPYIIIC.

METAIIPEIMETHBIE PE3YJIbTATHI

I[Mo3HaBaTeIbHBIE YHHBEPCAJILHBIE YUeOHbIE 1elCTBHS
ba3oBblie JoruuecKne JeHCTBHAS
CaMOCTOATENEHO  (QOPMYJNHPOBATE MW AKTYallH3UPOBATH  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE,
ONpeleNsaTh Leld AeSTeNbHOCTH, 3aJaBaTh NapamMeTrpbl M KPUTEPUH HX
TOCTUKCHUA,
BBISIBJSITH  3aKOHOMEPHOCTH U IPOTHBOPEYHMA B pacCMaTpPUBAEMBIX
(bH3HYECKHUX SIBIIEHUSIX;
pa3padaThiBaTh MJAaH pElleHHs MPOOJEMbl C YUETOM aHajn3a HMEIOIUXCH
MaTepHAJIbHBIX U HEMATEPUAJIbHBIX PECYPCOB;
BHOCHTE KOPPEKTHUBEI B IESITENIbHOCTh, OUEHUBATH COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEACTBHI NE€ATEIbHOCTH,
KOOPAWHUPOBATE U BEIMOJHATE PA0OTY B YCIIOBHSAX PEajIbHOT'O, BUPTYAJIBHOTO
1 KOMOMHHUPOBAHHOTO B3aUMOACHCTBUS,
Pa3BHBATh KPEATHBHOE MBIIJIEHUE TPU PEIIEHUH KU3HEHHBIX MTPOOJIEM.
ba3oBbie HCCIeA0BATEILCKHE JEHCTBHS:
BJIalIeTh HAYYHOH TEPMHUHOJIOTHEH, KIIKOUEBBIMH MNOHATHSMH U METOAAMHU
(bU3HUECKON HAYKH;



BJIAZIETh HABBIKAMU y4eOHO-HCCIIeIOBATENBCKON M MPOEKTHOM IesITENbHOCTH
B obnactu pusukH, CTOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSTENBHOMY MOHCKY
METOIOB pelleHus 3anad (PH3HYECKOrO COOEPKAHHS, MPUMEHEHHI Pa3IMYHBIX
METOIOB IMO3HAHHS,

BJaNeTh BHAAMH JEATEJBHOCTH MO TMOJYYEHHIO HOBOrO 3HAHHSA, €ro
UHTEPIPETALHN, MPeoOpa3oBaHUI0 H IPHUMEHEHHIO B Pa3IHUYHBIX y4eOHBIX
CHTyalUsX, B TOM YMCJIE PU CO3JIAHUH yUeOHBIX MPOEKTOB B 001aCTH (DU3HKH;

BBISIBJIATE TNPUUYMHHO-CJIEACTBEHHBIE CBA3M W aKTyaJM3HPOBATh 3a/ady,
BBIZIBUTAThH THIIOTE3Y €€ PEIIeHNsA, HaXOUTh APTYMEHThI AJI TOKA3aTeNbCTBA CBOUX
VTBEPKOCHHH, 3a1aBATh TAPAMETPBI M KPUTEPUH PELIEHHS;

AHAM3APOBATL TIOJIyYEHHBIE B XONI€ PEIIEeHHS 3aJauyd  Pe3yJIbTaTHI,
KPHUTHYECKH OLIEHHBATh HX MOCTOBEPHOCTD, MPOTHO3HPOBATE H3MEHEHHE B HOBBIX
YCIIOBHSIX;

cTtaBuTh © (OPMYJIUPOBATE COOCTBEHHBIE 3ajaul B 00Opa30oBaTEILHOM
JCSITSIIEHOCTH, B TOM YHCIIC TIPU U3YYEHUHU (DU3HKH,

IaBaTh OL[EHKY HOBBIM CHTYAIlHsM, OLlEHHBAThH MPHOOPETEHHEIH OIBIT;

yMETh TEPEHOCHTh 3HAaHWA 1O (HU3KMKEe B MNPAKTHYECKYIO OOIacTh
JKU3HEEITENIbHOCTH,

YMETh HHTErPHPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTeii;

BBIZIBUTATE HOBBIE MAEH, MPEIUIATATE OPUTHHAIBHBIE TOAXOABI H PELIEHNS,

CTaBHTH MPOOJIEMBI U 33a4H, TOMYCKAIOIINE ATbTEPHATHBHEBIE PEITEHHS.

Padora ¢ nadopmanueii:

BJIaJE€Th HABBIKAMH MOJIyYeHHss HHPOPMALHH (PU3MIECKOr0 CONEP:KAHHSA H3
WCTOYHHKOB PAa3HbIX THITOB, CAMOCTOSTENLHO OCYIIECTBIATE MOMCK, aHAJH3,
CHCTEMATH3AIUI0 ¥ HHTEPIPETANUIO MH(POPMAIIUM PA3JTHUHBIX BUIOB U (Hopm
TIPEICTABICHNUS,

OIIEHHBATh JOCTOBEPHOCTE MH(POPMALIHH;

UCMOJIB30BATh  CpeAcTBa  MH(OPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTHHA B PEIIEHUH KOTHUTHBHBIX, KOMMYHUKATHBHBIX U OPraHU3allMOHHBIX
3ama4 ¢ coOMoaeHneM TPeOOBaAHHEH SPrOHOMHKH, TEXHUKH O€30IIaCHOCTH, THTH €HBI,
pecypcocOepekeHnsi, MPABOBBIX W ITHUYECKHX HOPM, HOPM HH(OPMAIMOHHOH
0e30MacHOCTH,

CO3IABATE TEKCTBI (PM3UYECKOro COAEpKAHHS B Pa3IMYHBIX (opMaTax ¢
y4ETOM HazHaueHHsI MH(OPMAIMH U IEJIEBOH aAyAUTOPUH, BEIOMpAs ONTHMAIbLHYIO
(bopMy MpencTaBIeHUs U BU3YaTU3AIHU.

KoMMyHHKATHBHBIE YHHBEPCAJIbHbIE YUeOHbIE el CTBHS:
OCYUIECTBJIATEH O0IIeHHE Ha YPOKax (DPU3MKH U BO BHEYPOUHOU NEITENBHOCTH,
pacmo3HaBaTh MPEONOCEUIKA KOH(IMKTHBIX CHTyalHd H  CMACYaTh
KOH(PJTUKTBI,



pa3BEPHYTO W JIOTUYHO H3JaraTb CBOK TOUKY 3PEHHS C HCIIOJB30BAaHHEM
SI3BIKOBBIX CPEICTB,

MOHUMATh W HCIOJBE30BATE MPEHMYILECTBA KOMAHAHON W WHIWBUAYATbHOH
paboThr;

BBIOUPATh TEMATHKY W METOJBI COBMECTHBIX ACHCTBHH ¢ y4éTOM OOIIMX
HHTEPECOB U BO3MOKHOCTEH KaKIOTO UlIcHA KOJUICKTHBA,

NMPUHUMATE 1[eId  COBMECTHOM JIedTeJIbHOCTH, OpPraHW30BBIBaTH H
KOOPJIMHUPOBATh JEUCTBUS MO €€ JOCTUKEHUIO. COCTAaBJIATh TNJIaH [JAeHCTBUMH,
pacmpenenaTh POJH C Y4YETOM MHEHHH YYACTHHKOB, OOCYKIATh pPE3YJIbTATHI
COBMECTHOMH paboThI;

OLIEHHBATh KAUECTBO CBOEr0 BKJIA/A M KAXKIOT0 YYACTHHKA KOMAH/BI B OOIIHM
Pe3YIBTAT IO Pa3padOTAHHBIM KPHTEPHSIM,

npeasaraTb HOBBIE TPOCSKTHI, OLCHWUBATH HWACH C TMO3HLIHAH HOBH3HBI,
OPUTHHANBHOCTH, TIPAKTHYECKON 3HAYMMOCTH;

OCYIIECTBJISITE TMO3UTHBHOE CTPATETHUECKOE TOBEACHHE B PA3JIMYHBIX
CHTYAIHAX, IPOSBIATE TBOPYECTBO H BOOOpakeHHE, OBITh HHUITHATHBHBIM.

PeryasTuBHbIEe yHHBEPCAIbHBIE YUeOHbIE TeHCTBHSA
Camoopranu3anusi:

CaAMOCTOSTEIHO OCYLIECTBJISATE MO3HABATENBHYIO NEATEIbHOCTE B 00JIAaCTH
(bU3MKH H ACTPOHOMHH, BBISBJIATE MPOOJIEMBI, CTABUTE H (OPMYJIHPOBATEH
cOOCTBEHHBIE 3a71a4H;

CAMOCTOSATEIBHO COCTAB/IATH IJIAH PELICHUS PACUETHBIX M KAYECTBEHHBIX
3a/1a4, MJIaH BBIMOJHEHHUS TPAKTHYECKON padoThI C yUETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTEHHH,

IABaTH OLICHKY HOBBIM CHTYAITHSIM;

pacIIUPATHL PAMKH y4eOHOro mpeaMeTa Ha OCHOBE JIMUHBIX MPEANOUTEHHH;

Jenath OCO3HAHHBIA BLIOOP, apryMeHTHpOBaTh ero, OpaTh Ha cebds
OTBETCTBEHHOCTH 32 PEIICHUE,

OLIEHUBATh MPUOOPETEHHBIN OIbIT,

CIOCOOCTBOBATE (POPMHUPOBAHHIO M MPOSIBJIEHHIO JPYIUIMUA B o0nacTu
(bM3HMKH, MOCTOSHHO MOBHIIIATE CBOH 00Pa30BaTEIBHBIA U KYJIbTYPHBIH YPOBEHB.
CamMoOKOHTPO0JIb, IMOLHOHAJIbHBIA HHTEJLIEKT:

JaBaTh OIEHKY HOBBIM CHTYAallHMsM, BHOCHUTh KOPPEKTHUBBLI B JIEATEbHOCTD,
OlIEHUBATh COOTBETCTBUE PE3YILTATOB LIENISAM;

BIIAZCTh HABBHIKAMH  IIO3HABATENBHON  pedieKCHH  KakK  OCO3HAHMS
COBEpIIIAEMBIX JEHCTBUH W MBICIUTENBHBIX MPOIECCOB, HMX pe3yJbTaTOB H
OCHOBAHHI,

HCIOJIB30BATh MPUEMEI pe(UISKCHH ISl OLIEHKH CHTYAIlH, BEIOOpa BEPHOTO
peLueHus,



YMETh OIIEHHWBATh PUCKH W CBOEBPEMEHHO MPUHUMATH PEIEHHS MO0 HX
CHHYKEHHUIO,

NPUHUMATE MOTHBBI W APryMEHTBl APYIHX MPH AaHAKM3E Pe3YJIbTATOR
JIEATENBHOCTH;

NPUHUMATE Ce0s1, MOHUMAsi CBOM HEJIOCTATKH U JOCTOMHCTBA;

NPUHAMATE MOTHBBL W APTyMEHTHl APYIHX TIPH aHANIA3E pPe3YJIbTATOR
JIEATENBHOCTH;

NPU3HABAThH CBOE MPABO U MPABO JPYTUX HA OMMUOKH.

B nponecce nocTkeHU THYHOCTHBIX PE3YIbTATOB OCBOSHHS MPOrPaMMBI IO
busuke ang  ypoBHA cpeaHero oOwero o0pa3oBaHus Yy OOY4AKOIMXCS
COBEPIIEHCTBYETCS AMOIUOHANBHBIN UHTEJLIEKT, npeanoJararonmii
CchOPMHPOBAHHOCTB:

CAMOCO3HAHHS, BKJIFOYAKOIIETO CIOCOOHOCTh MOHUMATE CBOE SMOLIMOHATIBHOE
COCTOSIHUE, BUJETh HANPABJIEHUS Pa3BUTUS COOCTBEHHON 3MOIMOHATIEHON ChepsI,
OBITH YBEPEHHBIM B Ce0e€;

CaMOPETYJIHPOBAHNS, BKIIIOYAIOIIETO CAMOKOHTPONb, YMEHHE INPHHAMATH
OTBETCTBEHHOCTb 3a CBO& [OBelleHHe, CIOCODHOCTh —aJanTHPOBAaThCS K
SMOITHOHALHBEIM U3MEHEHUSIM U TTPOSABINATh THOKOCTh, OBITH OTKPBITEIM HOBOMY;

BHYTPEHHEU MOTHBAIUH, BKJIIOUAIOIIEH CTPEMIICHHE K JOCTHKCHHUIO LEIH U
yCIexy, ONTHMH3M, WHULHUATHBHOCTb, YMEHHE NEHCTBOBATH HCXOIs M3 CBOHX
BO3MOXKHOCTEM

SMIIATHH, BKJTIOUAIOIIEH CIOCOOHOCTh MOHUMATH AMOIMOHAIEHOE COCTOSHUE
OPYTHX, YYHTBIBATE €0 NpPH OCYLIECTBJIEHHH OOLUEHHs, CIOCOOHOCTE K
COUYYBCTBHUIO U COMEPEKUBAHUIO,

COLIMANTbHBIX HAaBBIKOB, BKJTIOUAIOIIUX CIOCOOHOCTH BBHICTPAUBATh OTHOLIEHUS
C IPYTHMH JIFOJIBMHU, 3a00THTHCS, IPOSBIATE HHTEPEC U Pa3pernaTh KOHQIUKTHI.

NPEAMETHBIE PE3YJIbTATDI

K konny obyuenus B 10 kjiacce npeaMeTHbIE pe3yibTaThl HA 0A30BOM YPOBHE
TOJKHBI OTPAKaTh CPOPMHPOBAHHOCTL ¥ OOYHAFOIIIXCS YMEHHI:

OEMOHCTPHPOBATh HA NpUMEpaxX pojb U Mecrto (usuku B GopmupoBaHUH
COBPEMEHHOU HAay4YHOU KapTHHBI MHPA, B PA3BUTHHA COBPEMEHHOU TEXHUKU H
TEXHOQJIOTHU, B MPAKTUUECKON NEATEJIbHOCTH JIKOJIEH

VUHATBIBATE TPAHHLBl NPUMEHEHHST H3YUYEHHBIX (DH3HUYECKHX MOIENEH:
MaTepuajbHas TOUKA, HHepLHUalbHas CHCTEMa OTCUéTa, abCOIFOTHO TBEPAOE TEJIO,
UAeAJIbHBIA Ta3, MOASIU CTPOEHUS Ta30B, *KUJAKOCTEH U TBEPALIX TEJN, TOUEUYHBLIHU
ANMEKTPHUUYECKHH 3apsan Npu pelueHnn PU3NUEeCKUX 3a1ad,

pacro3HaBaTh (hpU3HYecKre siBJieHUs (MpoLecchl) U OOBACHATE MX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJIAPHO-KMHETUUCCKOU TCOPHHU CTPOCHHUS BEUIECTBA U



AJEKTPOAMHAMHUKA . PABHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JIBUKEHUE,
cBoOOAHOE MaAeHUE TN, ABHKEHUE MO OKPYKHOCTH, HHEPLHUS, B3AUMOJIEH CTBHE
ten, nuddysus, OPOYHOBCKOE IBHKEHHE, CTPOESHHE KMAKOCTEH W TBEPIBIX TEI,
u3MeHeHne oObéMa Tejl MPU HarpeBaHWH (OXJIaKIeHWH), TETIOBOE PaBHOBECHE,
UCMapeHue, KOHACHCALUS, TUIABJICHUE, KPUCTAJUIM3AlUs, KUMEHUE, BIaKHOCTb
BO30yXa, MOBBHIIICHUE OABJICHUS rasa IIPU €ro HArPEeBAHUHU B 3aKPBITOM COCYIE,
CBSI3b MEXAY MapaMeTpaMiu COCTOSHHMS raza B H30IMPOLEccax, dJIeKTPU3alus Tell,
B3aUMOJICHCTBUE 3aPAJIOB,

ONMMCBHIBATh MEXAHHYECKOE NBIJKEHHE, HCIOJNB3YsS (DPH3HYSCKHE BETHYHHEIL:
KOOpIWHATA, IyTh, MEPEMEIIeHHEe, CKOPOCTb, YCKOPEHHEe, Macca Tena, CHIIA,
UMITYJILC TeJla, KHHETHYeCKasd SHEPrus, MOTEeHIIHANbHAs SHEPTHS, MeXaHWdecKas
paboTa, MexXaHMYeCKas MOINHOCTb, MPH ONHCAHWH IPABHJIBHO TPAKTOBAThH
(bHU3HYECKHH CMBICT HCHOJB3YEMBIX BEIHYMH, MX OOO3HAYEHHS H EOHHHIIBI,
HaxXOOUThL (DOPMYJIbI, CBA3BIBAIOINHE JAHHYIO (PH3MYECKYIO BEJIMYHMHY C OPYTHMH
BEIMYHHAMU;

ONMHCBHIBATE HM3YUCHHBIC TEIUIOBBIC CBOWMCTBA TE€JI H TEIJIOBBIC SIBIICHUS,
UCnoNb3yst (PU3MYECKHe BEMYWHBLL JaBJEHHE Tra3a, TeMIepaTrypa, CpeaHss
KHHETHUECKass SHEPrusi XaOTUYECKOTO JIBUKEHUS MOJIEKYJ, CpelHeKBaapaTHuHas
CKOPOCTE MOJIGKYJ, KOJHYECTBO TEIUIOTHI, BHYTPEHHsSSA SHeprus, padorta rasa,
ko3 PuureHT MoNe3HOro HAEeWCTBHS TEIUIOBOTO [ABHUIATENs, MPH ONHCAHHH
MPABUJILHO TPAKTOBATh (DU3HUYECKHH CMBICI HCIOJb3YEMBIX BEJIMYHMH, HX
o0O3HAUEHHST W EOUHHIBLI, HAXOAUTE (OPMYJIBI, CBS3BIBAIOINHE JAHHYIO
(bHU3HYECKYIO BEJTHYHHY C APYTHMH BEJIHYMHAM,

OTHUCKLIBATh U3YUEHHBIE DJIEKTPUUECKHE CBOMCTBA BEIIECTBA U JIEKTPUUECKHUE
sBJIeHAs (MPOLECCHI), UCIONb3Ys (PU3HUECKHUE BETMUYMHBL. AJIEKTPUUSCKHH 3apsin,
3JIEKTPUUECKOE MOJIe, HANPSIKEHHOCTE MOJIA, HOTEHIIHAJ, Pa3HOCTh MOTEHIUATIOB,
NpH ONMCAHMH NOPABHJILHO TPAaKTOBATh (DH3HYECKHH CMBICI HCIIOIB3YEMBIX
BEJIMUHMH, MX OOO3HAUEHWS M E€IWHUIIBI, YKa3biBaTh (DOPMYIIBI, CBS3BIBAIOIIHE
TaHHYIO PH3HYECKYIO BEMHYHHY C IPYTUMH BETHYHHAMH,

aHAIM3UPOBATh (PH3MUYECKHE MPOLECChl U SABJIEHHS, UCIONB3Yys (PHU3UUYECKHE
3aKOHbI U TPUHLUIIBL 3aKOH BcemupHoro tsarotenus, I, II u IIl 3akonsr HeroTOHA,
3aKOH COXPAHEHHS MEXaHWYeCKON OJHEepPruu, 3aKOH COXPaHEeHHS HMIYJIbCa,
NPUHLOAT CYNEPIIO3ULHH CHJI, NPHHIUI PABHONPABUS HWHEPUHAJBLHBIX CHCTEM
OTCU€Ta, MOJIEKYJSIPHO-KMHETUYECKYIO TEOPHIO CTPOEHHUsI BellecTBa, ra3oBbie
3aKOHBI, CBSA3b CPEJTHEH KMHETUYECKOW 3HEPTUH TEMJIOBOTO ABHIKEHUS MOJIEKYJ C
a0CONIOTHOI TeMIlepaTypoil, MEPBLIH 3aKOH TEPMOOHHAMUKH, 3aKOH COXpPAHEHHS
AJEeKTPUUECKOoro 3apsga, 3akoH Kynona, mpu 3TOM pasinyath CIIOBECHYIO
(OPMYJIMPOBKY 3aKOHA, €r0 MAaTEMATHYECKOE BBIPAKEHUE U YCIIOBUs (TPAHMUIIbI,
00MacTH) NPUMEHHMOCTH,



O6T:>HCHHTI:> OCHOBHbLIC IPHUHIOHUIILI HeﬁCTBI/IH MAalllHH, HpI/I60pOB H TEXHUYECKUX
YCTPOHCTRB; pa3nuyaTh YCIOBHS X O€30MaCHOrO UCMOJIB30BAHUS B MOBCEIHEBHOM
KHU3HU,

BBIITOJHATE OKCIIEPUMEHTEI 110 HCCICAO0BaAHHIO (1)I/IBI/I"IGCKI/IX SIBJIEHUN U
MPOLECCOB C HCIONB30BAHUEM NPAMBIX U KOCBEHHBIX H3MEPEHHH, TIPH JTOM
hopMyTHPOBATh MPOOIEMY/3a1auy H THIIOTE3Y YUeOHOr0 SKCIIEPHMEHTA, COOHPATE
YCTAHOBKY U3 MPEJIOKEHHOTO 000y IOBAHMS, IPOBOIUTE OTBIT U (POPMYTHPOBATE
BBIBOJBI,

OCYIIECTBJISITh MPAMBIE H KOCBEHHBIE U3MEPEHUA (DH3HYUSCKUX BEJIMUHH, MPH
3TOM B]:I6I/IpaTI: ONTHMAJIBHBIHN CHOCO6 HU3MECPCHHUA W HCIOJE30BATE H3BCCTHBIC
METO/bI OLEHKH MOrPELIHOCTEH U3MEPEHHNN,

HCCIAEAOBAaTh  3aBUCHMOCTH  MEXKAOy  (U3HYECKUMH  BEJIHYAHAMH  C
HCIMOJIb30BAHUEM MPSMBIX H3MEPEHHUM, MPH 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(bHKCHPOBAThL PE3YJILTATHI MOJIYUYEHHOH 3aBUCUMOCTH (PH3HUYECKUX BEJIHUHH B BHIE
TabnuIl ¥ TpaHKOB, IEJATh BRIBOIBI 10 PE3yJbTATAM HCCIEIOBAHMUS;

cobmogaTh mpaBuiaa 0e30MacHOTO TPpyaa MPHU MPOBEICHUH HCCIESOOBAHUH B
pamMKax y4eOHOro SKCIepHMEeHTa, Yy4eOHO-MCCIeIOBATEIbCKON W MPOEKTHOU
JIEATEJIbHOCTH C HCIOJb30BAHMEM H3MEPHTEIbHBIX YCTPOHCTB M 1a00paTOpHOro
00OpyIOBaHHS;

peliate pacuéTHele 3a7add C SBHO 3aJaHHOW (DH3UYECKOH MOAENBIO,
UCNONB3ysl (PU3MUECKHE 3aKOHBI M MTPUHIIMITBI, HA OCHOBE aHAJIM3a YCIIOBHS 3a/1a4H
BEIOUPATh (PU3HUECKYIO MOJENb, BHIACHITH (DU3UUECKHE BEJIUYHHBI U (DOPMYIIHI,
HEeOOXOAUMBIEe MJif €€ PeLUeHHs, MPOBOAUTL PACUYETBI M OLEHHBATH PEAILHOCTH
MOJIyYEHHOTO 3HAYeHHS (PU3UUECKON BENMYHHBI,

pelaTh KaueCTBEHHBIE 3aJaUl: BHICTPAUBATh JIOTHUECKH HEMPOTHBOPEUHUBYIO
IIENOYKY PACCYKACHHH ¢ OMOpPOH Ha H3yYEHHBIE 3aKOHBI, 3aKOHOMEpPHOCTH H
(bu3HyecKue sIBJIEHMS,

UCMOJIb30BATh TPH PEIIEHNH YUEOHBIX 3a/1a4 COBPEMEHHbIE HH(MOPMAIIMOHHbIE
TEXHOJIOTHH IS TOWUCKA, CTPYKTYPHUPOBAHHUS, HHTEPIPETAUH U MPEACTABICHHS
yueOHOH M HAYYHO-IONYJSAPHOH HH(POPMALMK, MOJYYSHHOW W3 Pa3IUYHBIX
HMCTOYHUKOB, KPUTHUYECKH aHAJIM3UPOBAThH IMOJYyYaeEMYIO HH(POPMALIHIO,

MPUBOAWTEL MPUMEPHI BKJIAIa POCCHHCKHAX H 3apyOeKHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HAYKH, OOBCHEHHE MPOLECCOB OKPYIKAIOLLIEr0 MUPA, B PA3BUTHE TEXHUKH
M TEXHOJIOTHH,

UCMONIB30BATH TEOPETHUYECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM KUZHH IS
obecneuennss Oe3omacHOCTH TpH oOpalneHun ¢ mpudopaMH H TEXHHUYCSCKHUMH
YCTPONCTBAMH, JIJIi COXPAHEHHUS 3/I0POBbS M COOJIFOJIEHUS HOPM 3KOJOTHYECKOTO
MOBEIEHUSI B OKPYKAIOIIE cpefie;



paboTaTh B TpyMNIe C BBIMOJHEHHEM PA3JMYHBIX COLUAJBHBIX POJiEH,
MJAHUPOBATHL PadOTy TCPYONbI, PALUOHAIBHO paCHPenenaTh OOS3aHHOCTH M
IJIAHMPOBATh AESITEIbHOCTh B HECTAHAAPTHBIX CHTYALMSIX, aJ€KBATHO OLICHHBATH
BKJIAJl K&KJIOTO M3 YUYACTHUKORB TPYMIbl B PEIIEHHE PACCMATPHUBAEMON MPOOIEMBI.

K konny o0yuenus B 11 kjacce npeaMeTHbIe Pe3yabTaThl HA 0A30BOM YPOBHE
TOJKHBI OTPAKaTh CPOPMHPOBAHHOCTL ¥ OOYHAFOIIIXCS YMEHHI:

JEMOHCTPUPOBATh HA MpUMEpaX POk U MecTo (U3UKH B (POPMHUPOBAHHH
COBPEMEHHOU HAay4YHOU KapTHHBI MHPA, B PA3BUTHHA COBPEMEHHOU TEXHUKU H
TEXHOJIOTHH, B NPAKTHUYSCKOH NEATENBHOCTH JIIOACH, LEIOCTHOCTh U COUHCTBO
(u3HUECKON KAPTUHBI MHPA;

VUMTBIBATb TPAHUIBI TPUMEHEHUS HU3YUEHHbIX (DU3HUYECKUX MOJENEi:
TOUEUHBIH 3JIEKTPHUECKHI 3apsi, JIyd CBeTa, TOUCUHBIH MCTOUYHUK CBETA, STEpHAS
MOZEJIb aTOMa, HYKJIOHHAs MOZENb ATOMHOIO siApa MPH pelieHHH (PHU3HYEeCKHUX
3a/1au,

pacno3HaBaTh pusnUecKkre sBNeHHs (MPOLECCH) H OOBACHITH UX HA OCHOBE
3aKOHOB JJIEKTPOHHAMUKH W KBAHTOBOH (DH3HMKH. 3JIEKTPAUECKAS MPOBOIUMOCTS,
TEMJIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE JIeHCTBHS TOKA, B3aUMOJIEHCTBUE
MArHUTOB, 3JIEKTPOMArHHUTHAS WHAYKIUs, JelCTBME MArHUTHOrO TMOJs Ha
MPOBOJHHK C TOKOM M IBIKYIIHMHCS 3apsl, DJIEKTPOMATHHTHBIE KOJeOaHHUS H
BOJIHBI, NPSIMOJIMHEHHOE PACIPOCTPAHEHHE CBETA, OTPAKEHHE, MPEIOMIICHHE,
untepbeperHnus, audpakius W MOJSpU3allMs CBETa, JUCIEPCUs CBeTa,
boroanextprueckuii 3¢dext (hoToaddeKkT), CBeTOBOE NaBIEHNE, BOSHUKHOBEHHE
JHHEHYATOro0 CIIeKTpa aToMa BOAOPOJA, €CTECTBEHHAs W HCKYCCTBEHHAs
PaMOaKTHBHOCTD;

ONMHMCHIBATH M3YYEHHBIE CBOHCTBA BEUIECTBA (DJIEKTPHYECKUE, MATHHUTHEIE,
ONTHYECKHE,  DJCKTPHYECKYID  MPOBOAUMOCTB  PAas3IUYHBIX  Cped) W
JNEKTPOMArHUTHEIE sIBJieHHS (MPOLIECCHI), WCHONB3ys (PU3HUEcKHue BeUYHMHBL:
SNEKTPUYECKUI 3apsijl, CHJIA TOKA, AJEKTPUUECKOE HAMPSIKEHHE, DIEKTPHUECKOE
COMPOTHBJICHHE, PA3HOCTE MOTEHIIHAJIOB, JJIEKTPOIBIIKYIIAs CHya, padoTra TOKa,
WHOYKLHS MArHATHOrO mnojisi, cuia Amnepa, cwia JlopeHUa, HHAYKTHBHOCTB
KATYIIIKK, DHEPrusi JJEKTPHUYECKOTO M MArHUTHOrO [MOJel, MePUoJ] U 4YacToTa
KoJiebaHuii B KoJeDaTeTbHOM KOHTYpPE, 3apsadg W CHja TOKa B MPOIECCe
FAPMOHHYECKHUX JJIEKTPOMATHUTHBIX KojeOaHuit, (OKYCHOE pACCTOSIHHE H
ONMTUYECKasl CHJia JIMH3bI, MPU OMUCAHUU TPABUJIBHO TPAaKTOBATH (PU3MUECKUI
CMBIC]I MCHONB3YEMBIX BEJIMUWH, KX O0O3HAUEHWUS W EIWHHUIIbI, YKA3bIBATh
(bOopMYyITBI, CBA3BIBAIOIINE NAHHYIO GHU3NUECKYIO BETHUUHY C IPYTHMH BETHUHHAMU,

OMKCHIBATL H3y4YEHHbIE KBAHTOBbIE SBJIEHHS U MPOLIECCH, HCHOJB3Ys
(bu3HUECKHEe BEIUYMHBI, CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI H
YaCTOTa CBETA, SHEPrUs U UMITYJIBEC (POTOHA, MEePHO MOIypacnana, SHEPTUs CBI3U



ATOMHBIX SIJIep, MPU ONHUCAHWU MPABUJIBLHO TPAKTOBATh (PUNUECKUH CMBICI
UCNONIB3YEMbBIX BEJMUYMH, MX OOO3HAUEHHS W EIUHHUIBI, YKa3bIBaTh (HOPMYJIBI,
CBSI3BIBAIOLIME MAHHYK) (DH3MYECKYK) BeJIHYHMHY C JOPYTHMHU BEJIHYHHAMH,
BBIUKMCHISATh 3HAUEHHE (PH3UYUECKON BEJTUUUHBDI,

aHANM3UPOBATh (PU3UYECKUE MPOLECCH U SBJIEHHS, HCIONB3Ys (DU3HUECKHE
3aKOHBI U NMPUHIUNEL 3akOH OMa, 3aKOHBI IMOCIEHOBATENIEHOTO U MAPaILICIBHOTO
COeIMHEHUs MPOBOAHUKOB, 3akOH Jlxoyns—JleHna, 3akOH 3JIEeKTPOMarHUTHOH
WHIYKIMH, 3aKOH MPSIMOJMHEHHOr0 pacipoOCTPAHEHHST CBETA, 3aKOHBI OTPAKEHM S
CBeTa, 3aKOHEI MPEJIOMJIEHUS CBETa, ypaBHEeHHWe JHHINTelHa mia pororddexra,
3aKOH COXPAaHEHMs JHEPrHH, 3aKOH COXPAHEHHs HMMIYJIbCA, 3aKOH COXPaHEHHS
SNEKTPUUYECKOr0 3apsijia, 3aKOH COXPaHEHHS MAacCOBOrO YHCNa, mocTynatel bopa,
3aKOH PaIHOAKTHBHOTO PACIaaa, MPH 3TOM Pa3NIMyaTh CIOBECHYIO (GOpPMYIHPOBKY
3aKOHA, €ro MaTEeMAaTHYeCKOE BBIPAKEHHE W YCJIOBUs (rpaHHilbl, 00JIACTH)
MPUMEHUMOCTH,

OTIPEIENATh HAMIPABJIEHHE BEKTOPA WHIYKI[HH MArHUTHOTO MOJISI TPOBOIHHKA
C TOKOM, CHJIBI AMmiepa 1 crutbl JlopeHta;

CTPOUTh W OMNUCHIBATH H300pAKEHHE, CO3/ABAEMOE IJIOCKHM 3€pKalioM,
TOHKOMN JIMH30MU,

BEITIOJIHATh JKCIIEPHMEHTH IO HCCIETOBAHHIO (PU3HYECKHUX SBIICHHH W
MPOLECCOB C HMCIOJb30BAHHEM MNPSMBIX H KOCBEHHBIX HM3MEPEHHH: IPH ITOM
(hopmyIHpOBaTh IPOOIEMY/3a1auy M THIIOTE3Y YUEOHOr0 SKCIEPHMEHTA, COOMPATE
YCTAaHOBKY M3 MPEIOKEHHOTO 000pYA0BAHMS, MPOBOAUTE ONMBIT H (POPMYIHPOBATE
BBIBOJIBI,

OCYUIECTBJIAThH MPSIMble H KOCBEHHbIE N3MePEHUS (PU3NUECKUX BEUYUMH, TPH
ATOM BHIOMpATh ONTHMANIBHBIA COCO0 M3MEPEHHS U HMCMIOJIB30BATh H3BECTHHIE
METOBI OLEHKU MOTPELIHOCTEN U3MEPEHHUI,

UCCJIEN0BATh 3aBUCHMOCTH (PU3HYECKHX BEIMYHH C MCIOJb30BAHUEM TTPSAMBIX
U3MEPEHUI: MPH 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YJILTATHI
TIOJIyYCHHOH 3aBHCHMOCTH (PU3MYECKHUX BENWYHH B BHAEC TAOMHI W rpadukos,
ZeNIaTh BBIBOJBI 1O PE3YJIbTATAM HCCICAOBAHHS,

coOJIIoaaTh MpaBuia OE30MacHOro TPyJa MPH MPOBENEHHH HCCIEIOBAHUH B
paMKax y4yeOHOTO »JKCIepUMEHTa, Y4eOHO-HCCIENOBATENILCKON W MPOEKTHOU
OESTENBHOCTA C HCIMOJB30BAHHEM H3MEPHTENIbHBIX YCTPOUCTE U J1ab0opaToOpHOro
00OpyI0BaHHS;

permaTth pacuéTHhle 3a7adyd ¢ SBHO 3aJaHHOW (DH3MUECKOH MOJENBIO,
HCHONB3Ys (PH3MYECKHE 3aKOHBI M IIPUHIAIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3aa4H
BBIOMpATh (PU3HUECKYIO MOJENb, BBIJENSITh (PU3MUYECKHE BETMUMHBI U (HOPMYIIBL,
HEeOOXOIUMEBIE IS €€ pelleHUs, MPOBOJIUTh PACUETHI M OIEHHBATH PEALHOCTh
TIOJIyYEHHOTO 3HAYCHHS (PH3UYECKOH BEJIHYHHEL,



pelaTh KaueCTBEHHbIE 33/1a4d. BHICTPAUBATh JIOTHUECKH HEMPOTHBOPEUHUBYIO
LENOYKy PacCy’KASHUM € OMOpOil HA H3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(buzHYECKHe ABJIECHUA,

UCNOJIb30BATE IIPH PELIEHNH YUEOHBIX 3a/1a4 COBPEMEHHbIE HH(OPMAITMOHHBIE
TEXHOJIOTUH JUIsl TOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMM U MPESACTABJICHUS
y4eOHOH W HAYYHO-TIOMYJIAPHOH WH(GOPMALNHA, MOJNYYSHHOH W3 PasTUIHBIX
MCTOYHUKOB, KPUTHUYECKH aHATU3UPOBATh MOIyHYaEMYO HH(pOpMaIHIO;

OOBSACHSATH TPUHIMUIBLI JAEHCTBUS MAIllMH, NOPUOOPOB M TEXHMUYECKHX
YCTPOHCTB, pa3InyaTh yCIOBUS UX OE30MaCHOr0 HCIOIb30BAHUS B MOBCEIHEBHOU
JKU3HHU;

NPUBOAUTDL MPUMEPHI BKJIAJIA POCCUICKUX U 3apyOesKHbIX YUEHBIX-(PU3UKOB B
pa3sBUTHE HAyKH, B OOBIACHEHHE IPOLIECCOB OKPYIKAIOIIEr0 MHpPA, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHH,

UCNOJIb30BATH TEOPETHUECKHE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM KU3HH JIIs
obecnieueHnss 0e30macHOCTH NpH OOpauieHUM ¢ OpudOpaMu M TEXHUYECKHMH
YCTPOHCTBAMH, I COXPAHEHHS 3IOPOBBS U COOJIOMEHUS HOPM SKOJOTHYECKOTO
MOBEIEHUSI B OKPY KAIOIIEl cpefie;

paboTaTh B TpyMNIe C BBIMOJHEHHEM PA3JMYHBIX COLUAJBHBIX POJiEH,
IJIAHAPOBATh paboTy TpPYNOBL, PAHOHANBHO pPacCHpedeiaTs OOS3aHHOCTH H
MJIAHUPOBATh ACSATEIRHOCTh B HECTAHAAPTHBEIX CHTYALHSX, aJEKBATHO OLICHHUBATH
BKJIAJl KAJKJIOTO M3 YUYACTHUKOB TPYMIIbI B PEIIEHHE PACCMATPHUBAEMON MPOOIEMBI.



TEMATUYECKOE IVIAHUPOBAHUWE
10 KJIACC

Ko/miuecTBo 1acoB
HaunmeHnoBaHue pasaesioB u TeM

Ne n/nn Konrposmubie  IIpakrunueckune
IPOrpamMMbI Bcero
padoThbI padoTnI
Pazgen 1. PU3UKA H METOABI HAYUYHOI'O TIO3HAHUA
1.1 Du3HKA H MCTOBI HAYYHOTO IMO3HAHUSA 2
Hroro no pazaeny 2
Pa3zgen 2. MEXAHHKA
2.1 Kunemaruka 5
2.2 JuHaMuka 7
2.3 3aKOHBI COXPAHCHUSA B MCXAHHKE 6 1 1
Hroro no pazaeny 18
Pazgen 3. MOJIEKYJAPHAA ®PU3UKA U TEPMOAUHAMUKA
31 OCHOBBI MOJICKY JIAPHO-KHHCTHICCKOH 9 .
' TCOPHH
3.2 OCHOBBI TCPMOTHHAMHKH 10 1
33 ATperaTHbIC COCTOSIHHS BEIICCTBA. 5

®Da30oBBIC IEPEXOBI

JICKTPOHHbIE
(uudgposnie)
odpaszoBare/ibHBIC

pecypenbl

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

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

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

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

butmoTexa [TOK
https://m.edsoo.ru/7{41bf72

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

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




Hroro no pazaeny

Pasznen 4. JJIEKTPOJIUHAMHUKA
4.1 DIEKTPOCTATHKA

IToCTOAHHBIN INCKTPHUCCKHI TOK. TOKH B
PasIMHHBIX CPEAAX

4.2

Hroro no pazaeny

PesepBHOE BpeMs

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

24

10

12

22

68

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

butmoTexa [IOK
htips://m.edsoo.ru/7{41b72




11 KVIACC

HaumenoBanue pasaesioB 1 TeM
MPOTrP aMMbI

Ne i/

Pazgen 1. JJEKTPOJIUHAMHUKA
MarsuTHOE nojne. IEKTPOMArHUTHAS
HHIYKLHS

1.1

Hroro no pazaeny

Paszgen 2. KOJIEBAHHUA U BOJIHbBI

MeXaHHUCCKHAC H JJICKTPOMATHHATHLIC

2.1
KOJIcOanus
59 MexaHHICCKHIE H ICKTPOMATHUTHBIC
' BOJIHBI
2.3 Onruka

Hroro no pazaeny

KomuecTBo 9acos

Bceero

11

11

10

24

Konrpoabubie
paGoThI

Pasjen 3. OCHOBBI CIEITAAJILHOM TEOPHHA OTHOCUTEJIBHOCTH

(OCHOBBI CIICIIHATTEHOH TCOPHH
OTHOCHTCIIBHOCTH

3.1

Hroro o pazaemy

Paszgen 4. KBAHTOBASAA ®U3HKA

4.1 I€MEHTBI KBAHTOBOH OIITHKHA

4

4

IIpakruueckne
padoThI

JJeKTPOHHBIE
(m@pornie)
o0pasopare/ibHbIe

pecypenl

bubmuoreka LIOK
https://m.edsoo.ru/7f41c87¢

bubmoTexa [IOK
https://m.edsoo.ru/7f41c¢97¢

Bubmotexa [TOK
https://m.edsoo.ru/7f41c97¢

bubmuoreka LIOK
https://m.edsoo.ru/7f41c87¢

Bubmmoreka LIOK
https://m.edsoo.ru/7f41c97¢

bubmuoreka LIOK
https://m.edsoo.ru/7f41c97¢




4.2 CrpoeHue atoma 4
4.3 ATOMHOC sSapO 5
Hroro no pazaeny 15

Pazgen S. IJJEMEHTBI ACTPOHOMHAHU U ACTPOPUIHKH

5.1 DJIEMEHTHI aCTPOHOMHUH U acTPO(PH3HKH 7

Hroro mo pazmemy 7
Pazien 6. OBOBIINAIOIIEE ITIOBTOPEHHUE

6.1 (O000maro1Ice MOBTOPCHUC 4
Hroro o pazmeny 4
PeseperOE Bpems 3

OBIIEE KOJTMYECTBO YACOB T10O TTPOTPAMME 68

bubmuoreka LIOK
https://m.edsoo.ru/7f41c97¢

bubmuoreka LIOK
https://m.edsoo.ru/7f41c97¢

bubmuoreka LIOK
https://m.edsoo.ru/7f41c97¢

bubmuoreka LIOK
https://m.edsoo.ru/7f41c97¢




NOYPOYHOE IVIAHUPOBAHHE
10 KJIACC

Tema ypora

®u3nka — Hayka o npupoae. Hayunsie
METOAbI TIO3HAHMS OKPYKAKOIIETO MUAPA

Ponb u MecTo (pu3HKH B (GOPMHPOBAHUHT
COBPCMCHHON HAYYHOH KAPTHHBI MHPA, B
MPAKTHYCCKOH ACATCIBHOCTH JTFOICH

MexaHHUCCKOC ABHKCHHC,
OTHOCHTCIILHOCTh MCXAHHYCCKOTO
JBUKCHHA. [IepeMeIeHne, CKOPOCTD,
YCKOPESHHUE

PasHOMEPHOE TPAMOTHHCHHOC TBHIKCHHC

PaBHOYCKOpEHHOE TPAMOTHHEHHOE
JTBHKCHHC

CrobOoaHoe maneHue. YCKOpeHue
CBOODOJHOTO MaNECHUs

KpuponmHeHHOC NBHIKCHHE. [IBHKCHHE
MaTepUaNbHOM TOUKH MO OKPYKHOCTH
[Tpuauyn oTHOCUTEIPHOCTH [ ammes.
HWuepunansusie cucteMmsl oTcueTa. [lepsoii
3axoH HeroToHA

Ko/mgecTro 1acoB

Bcero

KonTposmnnie
padoThI

IIpakTH4yeckue
padoThI

JICKTPOHHBIE
mudpoesie
o0paszoBare/IbHBIC

pecypenl

budbmoreka LIOK
https://m.edsoo.ru/ff0c32e2

bubmoreka LIOK
https://m.edsoo.ru/ff0c33e6

butmotexa [TOK
https://m.edsoo.1ru/ff0c3508

budbmoreka LIOK
https://m.edsoo.ru/ff0c3620

bubmoreka LIOK
https://m.edsoo.ru/ff0c372e

budbmoreka LIOK
https://m.edsooc.ru/ff0c39¢cc

butmotexa [IOK
https://m.edsoo.ru/ff0c3ada

bubmoreka LIOK
https://m.edsooc.ru/ff0c3be8




10

11

12

13

14

15

16

17

Macca tena. Cuna. [IpuHuun cynepno3unuu
cui. Bropoi 3axoH HeroToHa a1
MAaTCPHATBEHOM TOYKH

Tperuit 3axoH HerOTOHA 711 MATEPHATIBHBIX
TOYCK

3akoH BCeMHpHOTO TAToTeHUA. CHma
TsoKecTH. IlepBad KOCMHYECKasd CKOPOCTh

Cuna ynpyroctu. 3akoH ['yka. Bec Tena

Cuna Tpenus. Koappuument tpenusa. Cuna
CONPOTHUBJICHHUS MPH JIBWKECHHHU TeIa B
SKUAKOCTH HJTH ras3e

ITocTynarensHOE B BpAIATEIBHOE
JBHKCHHE a0COIFOTHO TBEPAOTO TEA.
Mowment cuibl. [1ne4o cunbl. YcnoBusa
paBHOBCCHS TBEPAOTO TCHA

HWmnyiec MarepuanmbHON TOUKH, CHCTECMBI
MAaTCPHATBHBIX TOUYCK. MIMITYJIEC CHITBL.
3aKOH COXpaHEeHH UMIyIbca. PeakTuBHOE
JIBHXKCHHUC

Pabota u MOIHOCTE CHUbI. KuHETHUCCKAA
SHEPrHA MATEPHANTBHOH TOUKH. Teopema 06
H3MCHCHHH KMHETHYCCKOM 3HESPIHH

ITorenunansHad 3ueprus. [loreHnuaTbHaA
SHEPTHS YIIPYTo AcHOpMHPOBAHHOMN

NPy KAHBL. [l0TeHIMATBHAS JHEPTHA TENA
BOJIH3H TOBEPXHOCTH 3EMITH

bubmoreka LIOK
https://m.edsoo.ru/ff0c3bel

butmotexa [TOK
https://m.edsco.ru/ff0c3bef

BubmuoTeka LIOK
https://m.edsoo.ru/ff0c3d00

butmotexa [IOK
htips://m.edsoo.ru/ff0c3el 8

BubmuoTeka LIOK
https://m.edsoo.ru/ff0c3{76

butmotexa [IOK
https://m.edsoo.ru/ff0c4d 1ab

butmotexa [TOK
https://m.edsoo.ru/ff0c43d6

budbmoreka LIOK
https://m.edsoc.ru/ff0c4502

bubmoreka LIOK
https://m.edsoo.ru/ff0c461a




18

19

20

21

22

23

24

25

26

HOTGHHI/IEUH:HBIG H HCIIOTCHIIHAJ/IbHBIC CHJIBIL.

Ces3p paboThl HEMOTCHLUUAIBHBIX CHJII C
H3MEHEHHEM MEXaHHYECKOM SHEPTHU
CHUCTEMBI TEN1. 3aKOH COXPAHCHUS
MCXAHHYECKON YHCPTHH

Jlaboparopuas padora «HMccneaoBanue
CBiI3H pa6OTBI CHJIbI C H3MCHCHHCM
MCXAHUYCCKOU 3HEPIUH TE/1a HA MPUMEPE
PACTsDKCHHS PC3MHOBOTO JKTYTa»

KonTpompHad padora no Teme
«KunemaTtuka. JJMHAMHKA, 3aKOHBI
COXPAHCHHSA B MCXAHHKC)

OCHOBHBIC TIOJIOKCHHS MOJICKY JIPHO-
KHHETHYECKOM Teopuu. bpoyHOBCKOE
npwkeHue. Juddysus

Xapakrep ABIKEHUA H B3AUMOJCHCTBUA
YACTHI BEeIECTBA. MOAEU CTPOEHHS ra30B,
JKAJKOCTEH H TBEPIBIX TE

Macca monekya. KonuuecTBo BEECTBA.
[MocTosiHHas ABoraapo

TennoBoe papHoBecue. Temmeparypa u ¢é
u3Mepenue. [lkama temnepatyp Lienscus

Wneansnsi raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

AOCOTIOTHAA TEMTICPATYpa Kak Mepa
CpeaHeH KHHCTHUCCKOM SHSPTHH TBHKCHHS
MOJCKY1 YpaBHeHHe MeHaeneeBa-
Knaneiipona

bubmoreka LIOK
https://m.edsoo.ru/ff0c478¢

budbmoreka LIOK
https://m.edsoo.ru/ff0c4db74

butmotexa [IOK
https://m.edsoo.ru/ff0cddc?

BubmuoTeka LIOK
https://m.edsoo.ru/ff0c4fde

bubmoreka LIOK
https://m.edsoo.ru/ff0c511e




27

28

29

30

31

32

33

34

35

36

37

38

3akoH HdanberoHa. ['a30BbIC 3aKOHEI

Jlaboparopuas padora «HMccacaoBanue
3aBHCHMOCTH MOKIY MapaMeTpaMu
COCTOAHHA PA3PEIKEHHOTO Ta3a»
H3omponeccsl B HACATBHOM Ta3e U UX
rpa(uieckoe MpPeaCTaBICHIE

BHyTpeHH:AA 3HEPIHU TEPMOIUHAMHYECKON
CHCTEMBI H CTIOCOOBI €€ H3MCHCHHUSL.
KomuiecTBo TemmoTs! u padoTa.
BHyYTpeHHAA 3HEPrua 0AHOATOMHOTO
HICATBHOTO ra3a

Buae! Temmonepeaauu

VY aenbHas TeMI0OEMKOCTh BELIECTBA.
KonuuecTBo TENIOTH NMpH TEMIONEPEaAUC.
AnaGatHbIi poLece

Ilepsblii 3aK0H TEPMOIUHAMUKH H €T0
NMPAMCHEHHE K H30IPOLIECCaM
HeobpaTtumMocTh IPOneccos B MPUPOIE.
Bropoiil 3aKk0H TEPMOIUHAMHKH
ITpuauun geiicteug u K11/ rennoBoit
MAIIHHBI

Luxn Kapuo u ero KIT/]
OKOJOTHYECKUE MPOOJICMBI
TEIIOYHCPICTUKH

Ob6obmaromuii ypok «MonekyspHasd
¢pu3uka. OCHOBHI TCPMOTHHAMIKIY

bubmoreka LIOK
https://m.edsoo.ru/ff0c570e

butmotexa [TOK
https://m.edsoo.ru/ff0c5952

BubmuoTeka LIOK
https://m.edsoo.ru/ff0c5¢36

bubmoreka LIOK
https://m.edsoo.ru/ff0c5¢36

butmotexa [TOK
https://m.edsoo.ru/ff0cSefc

BubmuoTeka LIOK
https://m.edsoo.ru/ff0c6230

bubmoreka LIOK
https://m.edsoo.ru/ff0c600a

BubmuoTeka LIOK
https://m.edsoo.ru/ff0c6938




39

40

41

42

43

45

46

47

48

49

KonTpoapHas padoTa mo Teme
«MouaekyspHas Pusuka. OCHOBBI
TEPMOIAUHAMUKI

[Mapoodpa3oBaHue U KOHACHCAIIHA.
Hcnapenne v kuncHue

AOCOTIOTHASA H OTHOCHTCTHHAS BIAKHOCTD
BO3Ayxa. HacelmeHHBI1 Iap

Tsépnoe Teno. Kpucranmmieckue u
amMop(HbIC Tea. AHH30TPOIHS CBOICTB
KPHCTALIOB. JKHUAKHE KPUCTAILTEL
CoBpeMeHHBIE MATEPHATBI

[NnaBnaeHue w0 KpUCTAIIM3AUUA. Y ACTBHAA
TemnoTa maasneHus. Cyoaumanus

YpaBHCHHC TCILIIOBOTO OalaHCca

DIEKTPU3ALUSA T DICKTPHUCCKUHN 3apsi.

JBa BHIA 3MEKTPHYCCKHUX 3apsAa0B
ITpoBOAHUKH, TUITCKTPHUKH H
TOJTYTIPOBOTHUKH. 3aKOH COXPAHCHUS
BACKTPHHECKOTO 3apsaaa

Bzaumomeiictue 3apsaa0B. 3akoH KyioHa.
ToYeUHBIN 3MEKTPHUECKUH 3apAL

HanpsskEHHOCTE 3IEKTPHICCKOTO MO
INpuHOMI CYyNEPNO3HLIAH JICKTPHYCCKHX
nosIeH. JIMHUK HANPAKEHHOCTH

PaboTta cun 31EKTPOCTaTHUECKOTO TOJIA.
TToreruman Pa3zHocTs MOTCHIHAIOB

bubmoreka LIOK
https://m.edsoo.ru/ff0c6a50

butmotexa [TOK
https://m.edsoo.ru/ff0c63b6

BubmuoTeka LIOK
https://m.edsoo.ru/ff0c64d8

bubmoreka LIOK
https://m.edsooc.ru/ff0c65f0

budbmoreka LIOK
https://m.edsoo.ru/ff0c6708

bubmoreka LIOK
https://m.edsoo.ru/ff0c6820

butmotexa [TOK
https://m.edsooe.ru/ff0c6bec

butmotexa [IOK
https://m.edsoo.ru/ff0c6bee

bubmoreka LIOK
https://m.edsoo.ru/ft0c6eed

BubmuoTeka LIOK
https://m.edsoo.ru/ff0c6Hdf2

butmotexa [IOK
htips://m.edsoo.ru/ff0c6{00




50

51

52

53

54

55

56

57

58

[IpoBoAHUKY U JUBICKTPUKH B
JNEKTPOCTATHYCCKOM MOJIC.
JAM3IeKTpUHECKas MPOHHIACMOCTD

nexTpoéMrocTh, Konaeucarop

DACKTPOEMKOCTB MIIOCKOTO KOHICHCATOPA.
DHCPTHS 3aPHKCHHOTO KOHICHCATOPA

Jlaboparopras padora "U3MepeHue
3ACKTPOEMKOCTH KOHACHCaTopa”

IIpuHUMI TEHCTBHA U MPUMEHEHUE
KOHJIEHCATOPOB, KOMHPOBAILHOTO AIIApara,
CTPYHHOTO MPHHTEPA. DIEKTPOCTATHUECKAS
3aIuUTa. 3a3eMICHUE 3IEKTPONPHOOPOB

DAEKTPUUCCKHHI TOK, YCIOBHS €TI0
cymectBoBaHus. [Tocrodauuslii Tok. Cuia
toka. Hanmpsbxkenune. ConpoTuBIeHHE. 3aKOH
Owma a1 yyacTka Lenu

IlocnenoBarembHOE, APAILICILHOE,
CMCIIAHHOEC COCIUHCHUC IIPOBOTHHKOB.
Jlaboparopras padora «H3yucHue
CMCIIAHHOTO COCIUHCHHUS PE3UCTOPOBY
Pabora 1 MOIIHOCTB 3JICKTPHYCCKOTO TOKA.
3akoH Jxoyma-JleHua

3axoH OMa 11 OTHOH (3AMKHYTOI)

3IEKTPHUECKOM 1enu. KopoTkoe 3aMBIKAHUE.

Jlaboparopras padora «HU3mepenne 3/C
HCTOYHHKA TOKA M €T0 BHYTPCHHETO
COTIPOTHBICHHS

0.5

0.5

bubmoreka LIOK
https://m.edsoo.ru/ff0c7018

budbmoreka LIOK
https://m.edsoc.ru/ff0c7126

BubmuoTeka LIOK
https://m.edsoo.ru/ff0c72c0

butmotexa [TOK
https://m.edsoo.ru/ff0c74£0

BubmuoTeka LIOK
https://m.edsoo.ru/ff0c7838

butmotexa [IOK
https://m.edsoo.ru/ff0c7acO




59

60

61

62

63

64

65

66

67

DIICKTPOHHAS MPOBOAHMOCTD TBEPIBIX
METAJIOB. 3aBHCHMOCTH COTPOTHUBJICHHS
METAJJIOB OT TCMIICPATYPBL
CBepXxmpoBoauMOCTh

DICKTPHUCCKHHA TOK B BAKyyMe, CBOHCTBA
HICKTPOHHBIX MyYKOB

[MoxympoBOAHUKH, WX COOCTBCHHAS H
MPUMCCHAS MPOBOIUMOCTh, CBOHCTBA p—n-
nepexoaa. [oynpoBOJHUKOBBIC MPHOOPHI

IDIEKTPUICCKHI TOK B PaCTBOPaX U
pacrmiaBax MCKTPOTHTOB.
IDNMEKTPOTUTHUCCKAA JUCCOTTHAIIHS.
DNMEKTPOTH3

DNEKTPUUECKHUNA TOK B ra3ax.
CaMOCTOATETHHBIH H HECAMOCTOSATEIbHBIH
paspsaa. Moauus. [Tnazma

DIICKTPHUCCKHUEC IMPHOOPHI H YCTPOHCTBA U
HX MPaKTHUYECKOE mpuMeHEeHuE. [1paBuna
TEXHHKH OC30MACHOCTH

O0o0maroniiii YpoK « JICKTPOIHHAMHAKA

KonTpompHad padora no Teme
«Inexrpocraruka. [1ocTOAHHbII
3ACKTPHUYCCKHH TOK. TOKH B Pa3IHYHBIX
cpemax»

PesepBHbIit ypok. KoHTponmbsHas padoTa o
TeMe " DMeKTpoHHAMHKA"

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

bubmoreka LIOK
https://m.edsoo.ru/ff0c82ba

BubmuoTeka LIOK
https://m.edsoo.ru/ff0c84ae

bubmoreka LIOK
https://m.edsoo.ru/ff0c86fc

bubmoreka LIOK
https://m.edsoc.ru/ff0c88be

BubmuoTeka LIOK
https://m.edsoo.ru/ff0c8a8a

bubmoreka LIOK
https://m.edsoo.ru/ff0c8c56




Pesepeubiit ypok. O000maronii ypok mo | bubmorexa [IOK
temaM 10 kaacca https://m.edsoo.ru/ff0c86¢

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 4

68




11 KVIACC

Ne i/

Tema ypoka

[ToCTOSHHBIE MATHUTBI U HX
B3auMociicTBre. MaruuTHoe mose. Bexrop
MATHUTHON UHIYKUWH. JIMHUHA MAarHUTHOU
WHAYKIHH

MarHuTHOE TOJIE MPOBOJHHUKA C TOKOM.
OmnsiT OpcTena. BzaumoaeiicTeue
MPOBOJIHUKOB C TOKOM

Jlaboparopnas padora «HM3yucHue
MATrHUTHOTO TOJIS KATYIIKH C TOKOM»

JeiicTBrE MATHUTHOIO MOJII HA MPOBOJHUK
¢ TokoMm. Cuna Amncpa. JlaboparopHas
padora «MccaeaoBaHHE ACHCTBHA
IIOCTOSIHHOTO MArHUTA HA PAMKY C TOKOM»

Jle#icTBHE MATHUTHOTO OIS HA
JBHKYIIYIOCH 3aPsKCHHYRO yacTuly. Cuia
Jlopenua. Pabora cunsl JIopeHIa
DnekTpoMarHuTHasI HEAYKIUA. [ToTok
BeKkTOpa MarHUTHOH HHAYKIHH. J/1C
WHIYKUHH. 3aKOH 3JICKTPOMATHUTHOH
uHAykuuu Oapanes

JTaGoparopuas padota «HccrneaoBanue
ABICHUS 3EKTPOMATHHTHON WHITYKIHH

KomuecTBo 9acos

Bceero

Konrpoimnnie
padoThI

IIpakTn4eckune
padoThI

JIEeKTPOHHBIE
mugposbIe
o0pazoBare/ibHbIe

pecypenl

bubmioreka LIOK
https://m.edsoo.ru/ff0c9778

bubmoreka LIOK
https://m.edsco.ru/ff0c98fe

bubmoteka [TOK
https://m.edsoo.ru/ff0c98fe

budmoteka [TOK
https://m.edsco.ru/ff0c%acO

bubmoteka [TOK
https://m.edsoo.ru/ff0c9df4

bubmioreka LTOK
https://m.edsoo.ru/ff0cal S0




10

11

12

13

14

15

HuaykTHBHOCTS. SIBICHHE CAMOMHIYKITHH.
JC caMOMHAYKLHMH. JHEPTHA MATHUTHOTO
MOJI KATYIIKH C TOKOM. JJIEKTPOMArHHTHOE
MoJie

TEXHMYCCKHE YCTPOHCTBA H HX
MPUMCHCHHC: TIOCTOSHHBIC MATHHTBI,
3ICKTPOMArHUTBL, 3JICKTPOABUIATE b,
YCKOPHTEIH 3JICMCHTAPHBIX YACTHII,
HHIYKUIHOHHAS [1CYb

O0o0marommii ypok «MarHuTHOS MOJIC.
DACKTPOMATHHTHAS HH/TY KITHSD)

KontpomsHas pabdoTa mo Teme « MarHuTHOE
MoJIe. DICKTPOMATHUTHAS WH Ty KIS

CBoOOoaHBIE MEXAHHUECKHE KOTEOAHHA.
apMoHnveckue konebaHusa. YpaBHECHUE
rapMOHUYECKHX KoeOanuit. [TpespameHue
YHEPTHH

JTaGoparopuas padota «HcciaegosaHue
3aBUCHUMOCTH MEPUOJA MAIBIX KOJIeOaHUH
rpy3a HA HUTH OT JJTHHBI HUTH H MAacChI

rpysa»

Koaebareabublit koHTYP. CBOOOAHBIC
3JICKTPOMATrHHTHBIC KOJICOAHHS B
UJCATBHOM KOJICOATEIbHOM KOHTYPE.
AHaAJIOrHs MEKIY MEXAaHHYCCKUMHU U
3ICKTPOMArHUTHBIMH KOJICOAHUAMHU

Gopmyna ToMCOHA. 3aK0H COXPAHCHUS
HCPTHH B HACATBHOM KOJICOATCIBHOM
KOHTYPC

bubmoteka [TOK
hitps://m.edsoo.ru/ff0ca600

bubmoreka LIOK
https://m.edsoo.ru/ff0cab82

bubmioreka LIOK
https://m.edsoo.ru/ffOcadS&

bubmioreka LTOK
https://m.edsoo.ru/ff0caf06

bubmioreka LIOK
https://m.edsco.ru/ff0cb820

bubmioreka LTOK
https://m.edsoo.ru/ff0chb9cd
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17

18

19

20

21

22

23

24

25

[IpeacraBicHuE O 3aTYXAKOMUX KOJICOAHHSIX.

BbIHYKICHHBIC MCXAaHUUCCKHC KOJICOAHH S
Pe3onanc. BeiHy KacHHBIC
3JICKTPOMArHUTHBIC KOJCOaHHUS

[TepemeHHbBIN TOK. CHHYCOHIAIbHBIH
ICPEMCHHBIN TOK. MOIMHOCTE NEPEMEHHOTO
TOKA. AMILIHTYJHOE M JCHCTBYIOLICE
3HAYCHUE CHJIBI TOKA U HANIPSKCHHS
Tpaucdopmarop. IIpou3BOACTBO, MEPEIAUa
U TIOTPEONICHUC 3ICKTPHUCCKON YHCPTHH
YCTpoHCTBO M NPAKTHUCCKOE TPUMEHEHHUE
3NEKTPHIECKOTO 3BOHKA, TEHEPATOPA
MEPEMEHHOTO TOKA, TMHUH 3ICKTPOnepeaay

IKOJOTHYECKHE PUCKU MPH MPOU3BOACTBE
3NEeKTpodHEprun. KyapTypa nenons30BaHuA
3JEKTPOIHEPTHU B MOBCEAHEBHOM KU3HU

MexaHHYECKUE BOTHBI, YCIOBHS
pacnpoctpaneHus. [lepuoa. CropocTs
pacnpoCTPaHEHUS H IJTHHA BOJIHBL.
[TonepeuHble U MPOAOTLHBIC BOJIHBI

3ByK. CKOpOCTH 3BYKA. [ pOMKOCTE 3BYKA.
Bricora Tona. TemOp 3ByKa
DICKTPOMATHUTHBIC BOJTHBI, UX CBOHCTBA H
CKOpoCTs, [Ikana 3¢ KTPOMArHHTHBIX BOJIH
[TpUHITHIIBI PATHOCBAZH U TCICBUACHUSL.
PassutHe cpencTs cBa3u. Paguonokamusa
KounTpoabHas padora «Konebanus u
BOJTHBD»

bubmoteka [TOK
hitps://m.edsoo.ru/ff0cbb86

budmoteka [TOK
https://m.edsco.ru/ff0cbd34

bubmoteka [TOK
hitps://m.edsoo.ru/ff0cc324

bubmoteka [TOK
https://m.edsoo.ru/ff0ccad4

budmoteka [TOK
hitps://m.edsoo.ru/ff0ccclc

bubmoreka LIOK
https://m.edsoo.ru/ffOccfe(

bubmioreka LTOK
https://m.edsoo.ru/ff0cc6fy




26

27

28

29

30

31

32

33

34

35

36

[IpAMOMMHCHHOE PACIPOCTPAHCHHUE CBETA B
OHOPOAHOM cpeae. TOYCUHBIN HCTOYHUK
ceera. JIyu ceera

OTtpakeHue CBETA. 3aKOHBI OTPAKCHHA
ceera. [locTpocHue H300pPaKCHUH B
ILJIOCKOM 3CPKAIC

IIpenomnenue ceera. [lomHOE BHYTPEHHEE
oTpazkeHHe. [ IpeaeabHBIN Y01 NOIHOTO
BHYTPCHHCTO OTPAKCHHA

Jlaboparopuasa padota «3MepeHue
MOKA3aTEIs MPESIOMICHHS CTEKIA»

JIunssl. [NocTpoeHue n300pakeHUH B JIMH3E.

@OpMYJIA TOHKOH JIHH3BI. Y BETUUCHUE
JTHH3BI

JlaGoparopuas padota «Hccrnegosanue
CBOMCTB H300PAKCHUH B THH3AX»

Hucnepcus csera. CoKHBIH COCTAB BEI0r0
ceera. Lser. Jlaboparopuas pabora
«HaOnroneHne nucnepcHu CBETa»
HuTeppeperums ceera. Judpaxuusa ceera.
Judpaxiumonnas peméTka

[TomepevaHOCTh CBETOBBIX BOJH.
[Tonspusanus cBeTa

OnTHueckue MpHOOPEI M YCTPOUCTBA H
YCIOBUA HX O€30MaCHOTO MPHMEHEHHS
['paHALEI MPHMEHUMOCTH KJIACCHYCCKOM

mexaHukd. [locTynarel cnenuanbHOM
TEOPHUU OTHOCUTCIBHOCTH

bubmioreka LIOK
https://m.edsco.ru/ff0cd350

bubmioreka LTOK
https://m.edsoo.ru/ff0cd4e0

bubmoteka [TOK
https://m.edsoo.ru/ff0cd7{6

bubmioreka LIOK
https://m.edsoo.ru/ff0cd67a

bubmoreka LIOK
https://m.edsoo.ru/ffOcddle

bubmioreka LIOK
https://m.edsoo.ru/ffOced22

bubmioreka LIOK
https://m.edsco.ru/ff0cf02e

bubmioreka LIOK
https://m.edsoo.ru/ffOcf862
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38

39

40

41

42

43

45

46

47

OTHOCHTCIIBHOCTD OAHOBPCMCHHOCTH.

?)aMGIUIGHI/Ie BPCMCHH H COKPALICHHUC AJTHHBI

DHCPIHA H UMITYJIbC PCIIATHBACTCKOM
yacTAnel. CBA3b MAcCHI ¢ IHCPTHCH U
HUMITYIbCOM. JHEPrHA NOKOS
Konrpomsnas padorta «Ontuka. OCHOBBI
CHEIHATFHOH TCOPHH OTHOCHTCTHHOCTH

®otonsl. Popmyna [Tmanka. JHEpTHA U
UMMy IbC (POTOHA

OtkpeiTHe U uccaeaoBanue potodddexra.
Omnpiter A. I'. CroneroBa

3akonsl (oroapdekra. YpapHCHHT
QitrmreitHa a7t gpotosdpdekra. «KpacHas
rpaHuua» poroadperra

Hasnenue ceera. Omerrel 1. H. JlebGeaesa.
XUMHHECKOE ACHCTBHE CBETA
TexHHYECKHE YCTPOHCTBA U MPAKTHUCCKOE
MpUMCHEHHE: (DOTO3IEMEHT, (POTOTATHUHK,
CONHEUHAS Oarapes, CBETOIHOT

Penienue 3a1a4 mo TeMe « MeMEHTHI
KBAHTOBOH ONTHKH»

Moaeas atoma Tomcona. OnbITH
Pesepdopaa mo paccessHUIO ¢-4aCcTHIL,
[NnanerapHas Moaene aroMa

[Toctynatser bopa

bubmoteka [TOK
hitps://m.edsoo.ru/ff0cfad?

bubmioreka LTOK
https://m.edsoo.ru/ffOcfc68

bubmoreka LIOK
https://m.edsoco.ru/ff0cf6f)

bubmioreka LIOK
https://m.edsco.ru/ffOcfel6

bubmoteka [TOK
https://m.edsoo.ru/ffOctfc4

bubmioreka LIOK
https://m.edsco.ru/ff0d015e

bubmoreka LIOK
https://m.edsco.ru/ff0d04a6

bubmioreka LTOK
https://m.edsoo.ru/ff0d0302

bubmoreka LIOK
https://m.edsoo.ru/ff0d091a

bubmioreka LIOK
https://m.edsco.ru/ff0dQafa
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49

50

51

52

53

54

H3nyuyeHne u noriaomeHue (JOTOHOB PH
IEPEX0AE ATOMA C OAHOTO YPOBHA YHEPTHH
Ha Apyroi. Buasl ciekTpos

BonHOBBIC CBOIMCTBA yacTHIT, BOTHBI AC
bpoitna. KopnyCkyIsapHO-BOTHOBOH
ayamus3M, CIIOHTAHHOS M BBIHY KACHHOC
H3IYUCHHE

OTKpbITHE PATHOAKTHBHOCTH, OTBITHI
Pesepdopaa no onpeacneHuro cocTasa
PATHOAKTHBHOTO H3ITYUCHHA

CpoiicTpa anb(a-, OcTa-, raMMa-u3IyHCHHA.
BrausHHC paTHOAKTHBHOCTH HA JKHBBIC
OpTaHH3MBbI

OTkpbITHE TPOTOHA U HE#MTpOHA. M30TOMBL
Anb(a-pacnaa. DIEKTPOHHBIH U
MO3UTPOHHBIN OeTa-pacnan. I'amma-
U3TYYECHUE

JHEPrus CBA3H HYKJIOHOB B sape. S aepHbie
peaxuuu. Haepubiit peaktop. [Tpodnemsl,
MEPCIEKTUBBI, IKOJOTHYECKUE aCTIEKThI
ANCPHOH IHEPTCTHKH

DJIEMEHTApHBIC YaCTHLBLL. OTKPBITHE
mo3uTpoHa. Meroabl HAOMIOACHUA U
PErUCTpALMH 3ICMEHTAPHBIX YACTHUL.
Kpyrusii cron «PyHIaMEHTAJIBHBIC
B3aUMOJACHCTBHA. EAMHCTBO (DPH3HUCCKON
KApTHHBI MHPa»

bubmioreka LIOK
https://m.edsco.ru/ff0dQafa

budmoteka [TOK
https://m.edsco.ru/ff0d0ca8

bubmoteka [TOK
https://m.edsoo.ru/ff0d0fd2

bubmioreka LTOK
https://m.edsoo.ru/ff0d1 162

bubmoteka [TOK
https://m.edsoo.ru/ff0d1356

budmoteka [TOK
hitps://m.edsoo.ru/ff0d0e38
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56

57

58

59

60

61

62

63

Bugz 3é3aH0r0 HeOa. Co3BC3aHsA, APKHUC
3BE3IBL, TUIAHCTRI, KX BHIHMOC JIBHKCHHC.
Conncunas cucrema

Comaue. ConHeyHas aKkTHBHOCTH, MCTOUHEK
sHeprun CoHIA | 3BE3

3BE3BI, UX OCHOBHBIC XaPAKTCPHCTHKH.
3BE3IBI TTIABHOH TIOCTCAOBATETEHOCTH.
Buytpennee crpoeHue 38831, COBPEMEHHBIC
IPEACTABICHHA O MPOHCXOKACHHH H
sBoyon Ul CONMHLA U 3BE3

Muneunsiii [ Iyt — Hama ["amakTuka.
[TonosxkeHue u neuskeHUe CONHIA B
INanaxtuke. 'amakTuku. YEpHLIE ABIPHI B
AIPAX TATAKTHK

Bcenennas. PazOeranue ranaktuk. Teopus
Bombmroro B3pbIBa. PETHKTOBOE H3AYUCHHE.
Meraranakruka

HepemieHnnbie mpod1eMbl aCTPOHOMUU

KonTtponbHas padoTa «ICMCHTHI
ACTPOHOMHHU H aCTPO(U3HKID
Ob6o0maromuii ypok. Poms (pusuxu u
ACTPOHOMHH B SKOHOMHYCCKOH,
TCXHOJOTHUCCKOH, COMUATBHON U ATHUCCKOH
cepax aeATCIPHOCTH YCIOBEKA
Ob6oomaromuit ypok. Pombs 1 MecTo GU3HKH
U ACTPOHOMHH B COBPEMCHHOH HAYUHOH
KAPTHHE MHpa



64

65

66

67

68

O06o0marommii ypok. Poms pusnucckoi
TECOPUH B (POPMUPOBAHHH MPEACTABICHHH O
(pM3HYCCKON KapTHHE MUPa

O6o0marommit ypok. Mecto (pu3utecroit
KAPTHHBI MHPA B OOLIEM PALY COBPEMEHHBIX
CCTCCTBCHHO-HAYYHBIX MPSACTABICHAH O
IIPUPOJE

PesepeabIi ypok. MarsuTHOC NOJE.
DICKTPOMATHHTHAS HHIYKIIAA

Pesepsubrit ypok. Onruka. OCHOBBI
CHEIMATBHON TCOPHH OTHOCHTCTIHLHOCTH

PesepHblii ypok. KBantroBas Qusuka.
JNEeMEHTHI ACTPOHOMHH H aCTPOPH3HKH

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68

bubmioreka LTOK
https://m.edsoo.ru/ff0d1784




YYEBHO-METOJNYECKOE OBECITEYEHHUE
OBPA3OBATEJBHOI' O ITPOUECCA
OBA3SATEJIBHBIE YYEBHBIE MATEPUAJIbI UIA YUEHUKA

» ®usuka, 10 knace/ Makues I'.4., byxoeuer b.b., Corckuit HH. nmox
penakuueii Ilaphentsesoit H A, AkimonepHoe odiecteo « M3garenscTBo
«IIpocBemmenue»

» ®dusuka, 11 knace/ Msikuines I'.J1., Byxosuee b.b., Hapyruu B.M. non
penaxueii Iapdhenteesoit H A., Akinonepaoe o6mectso «M3matenscTeo

«IIpocBemmenue»

METOJUYECKHWE MATEPHAJIbI IJIA YUUTEJIA
ATl Peimkesuu. COopuuk 3ama4 no ¢puszuke. Mockea, dpoda, 2005 - 2019 r.
Coopauk 3amgau nmo ¢usmke miga 9 — 11 knaccos. Cocrasurens I H.
Crenanora. M.: «IIpoceeinenney,

1996 r. 4. T".B. Mapkuna ®usuka 10 knacc. [Toypounsie miansl mo yueOHHKY
I' 4. Maxumesa, b.b.byxosuesa. B.: Yuurtens, 2004.

[TapdpenrrenaH A Coopuuk zagad no ¢usmnke.10—11 xi.: mocodue
s ydamuxcs o0meodpaszoear. opranuzanuii / H. A. ITapdenteera. — M.
IIpoceemenue, 2014,

®dusuka. 10xn. Terpage ansa mabopatopueix pador Ilapdentrea H A 2012 -
48c.

Ousuka. 11xn. Terpans nna nabopatopueix pador Ilapdpenteea H A 2012 -



49c¢.
JleMOHCTpalMOHHBIHA SKCIEPUMEHT 10 (DM3KKe B CPeaHell 1Koje: mocodue
s yautens. B 2 4. / mox pen. A. A. Ilokpoeckoro. — M.: IIpocBelnenue,

1978. — 4. 1.

INNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://myschool.edu.ru/ - ITOC Mos mxona
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