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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢uszuke 06a30BOro ypoBHSI Ha YPOBHE CpeIHEro oOIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMH K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMUUU TMpernojaBanus ydeOHoro mnpeamera «Pusnka» B 00pa3zoBaTeNIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawmuxcs 10-11 kmaccoB mipu
oOydeHHH X Qu3nke Ha 0230BOM ypOBHE Ha OCHOBE CUCTEMHO-/IESITEIbHOCTHOTO
nonxona. Ilporpamma mno ¢usuke coorBercTByeT TpeboBanusiMm OGI'OC COO
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METANpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHbIX
CBs3ell (PU3MKM C €CTECTBEHHO-HAyUYHBIMU Y4YeOHBIMHM TMpeameTamu. B Heit
OTIPEJIEIISIIOTCS. OCHOBHBIC ENM M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro oOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3WKH: JTUYHOCTHBHIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[IporpamMMma 1o pu3uKe BKIIOYAET:

e [IUJAHUPYEMBIE PE3YyJIbTaThl OCBOEHUS Kypca (PU3UMKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMS;

e cOZiepKaHue yueOHoro npeameta «Pu3nka» 1o rojaM o0yUyeHUs..

duspka Kak Hayka o Haumbosee OONIMX 3aKOHAX IPHUPOJBI, BHICTyMHas B
Ka4yecTBE yueOHOro IMpeaMeTa B ILIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUISl €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB M SBJICHHWM, HM3ydyaeMbIX XUMHCH, OHOJOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHue (U3WYECKUX 3HAHUKA  ONpeeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MATEpPHAJIOB C 3aJaHHBIMH CBOMCTBAMU M JAPYTHX.
W3yuyenue (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBaHHE ECTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAYYHBIA METOJ] IO3HAHUS MIPH BBIOJHEHUN UMHU Y4€OHBIX UCCIIEIOBAHHA.

B ocHOBY kypca (usmku sl ypOBHS CpPEAHEro OOIIEro o0pa3oBaHHUS
MOJIOXKEH pAX WAEH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaKk
BOIIPOCHI KIIACCUYECKOM, TaK 1 COBPEMEHHOMN (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanus mpeArnosiaraeT HCIOIb30BaHUE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HayKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTMEeM OOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH U 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess npuknaonoti Hanpaenennocmu. Kypc ¢Gusuku npennosaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJOTMYECKUX MPHUIIOKECHHIM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
cCollepKaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHUEM TEXHHKH M TEXHOJOTUH, a TaKkxke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OOIIero
oOpa3oBaHus SBJISIOTCA (U3HUecKre Teopuu ((POopMUpPOBAHUE MPEACTABICHUMA O
CTPYKTYpE MOCTPOCHUs (PU3NUECKON Teopuu, poiu (GyHIAMEHTAIbHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAaHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTeMHO-/IeSITEIbHOCTHBIN MOAX0] B Kypce (DU3UKHU peaTu3yeTcs MPexe
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YJaroniuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OPAaTOPHBIX PaboT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOIIUN CIHCOK yUYCHUYCCKHX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJSL M OLIEHKH, OCYIIECTBISIETCS  yYaCTHUKAMMU
00pa30BaTeIbHOrO IMpoLecca MCXOJAs U3 OCOOCHHOCTEH IJIaHUPOBAaHUS MU
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcs OBJIaJEHUE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonpiioe BHMMaHWE YIENAETCS PELIEHUI0 PacdE€THBIX M KauyeCTBEHHBIX
3anay. IIpu 3TOM a1 pacy€THBIX 3a/a4 IPUOPUTETOM SABIIAIOTCS 3aJa4d C SIBHO
3a/1aHHOM (PU3UUECKON MOJIEIIBIO, ITO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zeiia Kypca, TaK W WHTETPUPYS 3HAHUS W3
pa3HBIX pa3nenoB. [ KauecTBEHHBIX 3a/1ad IPHOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OOBSICHEHHE TPOTEKaHWS (PU3MUYECKUX SBICHUH M TIPOIIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJIs CHUTYyalldd TPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OO0EeCIeueHnI0 y4eOHOro rmpoiecca 0a30BBIM ypOBEHb Kypca
(bU3UKHM HAa YPOBHE CPEIHETO O0IIETro 00pa3oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKM WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOTO IMUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HeoOXxoauMoe JlabopatopHOe OO0OpYyJIOBaHWE [IJIsi BBIMOJHEHHS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00ECIICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMMe MO (U3HKE KIFOYEBBIX JIEMOHCTPAIMH IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe oOOpyaOBaHUE [JIsi YYCHUYECKUX MPAKTUUYECKUX padoT
dbopMupyetcst B BUjie TEMaTHYECKUX KOMILUIEKTOB M 00O€CIeunBaeTcss B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
nabopaTopHOTrO O000pYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IU(POBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUE UG POBBIX JabOpaTOpuil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e popMupoBaHHEe HHTEpeca M CTPEMJICHUS OOYy4aloIUXCS K HAYyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HWHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e PA3BHUTHE TMPEJCTABICHUI O HAYYHOM METOJIe MO3HAHMS W (POPMUPOBAHHE
MCCJIEI0BATEIHCKOTO OTHOMIEHHUS K OKPY KAIOIIUM SIBIICHUSIM;

 hopMUpOBaHKE HAYYHOTO MHUPOBO33PEHUS KaK PE3yJIbTaTa W3Yy4YeHUS OCHOB
CTpOEHUSI MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

e popMupoBaHHe yMEHUH  OOBSICHATH SIBICHHS C  HMCIOJIB30BAaHHUEM
bu3HUeCKUX 3HAHUI ¥ HAYIHBIX JOKA3aTEIbCTB;

e popMupoBaHHE TpEnCTaBIECHUNW O POIU (PUUKH I Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTikenne ITUX Ieliel 00ecTeunBaeTcs PeleHrneM CIeAyIonuX 3a7a4 B

MpoIecce u3yueHus Kypca (U3MKH Ha YPOBHE CpPeHETO 00IIero o0pa3oBaHus:



e IPUOOPETEHNE CUCTEMBI 3HAHUI 00 00IMX (HU3UUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPUSAX, BKIIOYAsl MEXAHHUKY, MOJEKYISIPHYIO (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U 3JE€MEHTHI aCTPOPU3UKH;

e popMupOBaHHE yMEHMI NPUMEHATh TEOPETUYECKUE 3HAHUA I
OoOBbsICHEHHUsS] (PU3WYECKUX SBJICHUU B NPUPOAEC U JUIsl TNPUHATHUSA
IIPAKTUYECKUX PELICHUN B IOBCEIHEBHOM KU3HU;

¢ OCBOCHHE CIOCOOOB PEIICHHS pa3IMYHBIX 3aJad C SBHO 3aJaHHOMU
¢u3znueckoil Monenblo, 3ajay, MOAPa3yMEBAIOUIUX CaMOCTOSITEIbHOE
co3gaHue Gu3NUeCcKorl MOJEIH, aJIEKBAaTHON yCIOBUSM 3aJ1auH;

e IOHUMaHUE (PUINYECKUX OCHOB M TNPHUHIIMIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY>KAIOILYIO
cpeny;

¢ OBJIQJICHHE METOJIaMH CaMOCTOSTEIBHOTO IUJIAHUPOBAHUS W TMPOBEICHUS
du3MUecKrX HKCIEPUMEHTOB, aHaIM3a M WHTEpHpeTanuu HUHpopManuu,
OTIpeJIENICHHs] IOCTOBEPHOCTHU MOJIYYEHHOT'O Pe3yiibTaTa;

e CO3/IaHME YCIIOBUU JIS Pa3BUTHS YMEHHMU NPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOMU JEATETHHOCTH.

Ha wuzyuenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 gacoB (2 yaca B HEJICIIO).

[Ipennaraemsplii B mporpamMme 1o (¢U3MKE TMepeyeHb Ja0OpaTOPHBIX M
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWUTEIh JI€TAeT BBHIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX padOT U ONBITOB C YYETOM WHIUBUIYATbHBIX
0COOCHHOCTEH 00yYarOIITNXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupozae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B MPOLIECCE IIO03HAHMUS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessbl.
duznyeckre 3aKOHbl U TeOpUH. ['paHuIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MHpA, B IPAKTUYECKOU AECATEIBHOCTH JIIOIEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBmxeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUS.
Cucrema otcuéta. TpaekTopusi.

ITepemenienne, CKOpoCTh (CpelHsisi CKOPOCTb, MIHOBEHHAs CKOPOCTb) H
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HA OCHU CHUCTEMBI KOOPJIMHAT.
CiiokeHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMS, MYTH W TMEpPEeMEIICHUS
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MAaTepUaIbHOM TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u gactota oOpamenus. LleHTpocTpeMHUTENbHOE YCKOPEHHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBU>KEHUE CHAPSI0B, LIENTHBIE U PEMEHHBIE NIEpEAaYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanre IBUKEHUHN C UCTIOJIB30BAHUEM MTPOCTHIX MEXaHNU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KCHHOM MPOCTPAHCTBE.

HaGmionenne aBuxeHHsl Teia, OPOILIEHHOrO MOJA YIioM K TOPU3OHTY U
TOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

Hanpagnenne ckopocTy Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHsvie pabomoi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PABHBIE TMPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipuniun cynepno3unuu cuil. Bropoit 3akon Herorona
JUIsl MaTepuaabHOU TOuku. TpeTuii 3akoH HploTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cuna Tsbkectd. IlepBas KocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Moxosi, CKoJibkeHus, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpamiaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cubl OTHOCUTEIBHO OCH BpamieHus. [lnedo cunbl. YcmoBus
paBHOBECHS TBEPJOTO TENA.

TexHudyeckue ycTpoWCTBA M MPAKTUUECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenne nBuxeHus OpycKa 1Mo HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIMIMX B MPYXUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpalIeHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MarepuanbHOM TOUKHM (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIyJibca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KMHETUYECKON YHEPTHUH.

[ToTenuuanbHas DHEPTHUS. [ToTenunanbHas SHEPrus yIpyro
nehopMupoBaHHONW  TpYyKuHbL.  [loTeHIManbHass  dSHeprust Tena  BOJMU3HU
NOBEPXHOCTH 3E€MJIU.

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIIMABHBIX CHWJI C M3MCHEHHUEM MEXaHWYECKOW DSHEPTUU CHUCTEMBI Tell.
3aKOHCOXpaHCHUSMEXaHUUCCKOMIHEPTUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoWcCTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexo1 MOTEHIMAIBHOW SHEPTUHA B KHHETHYECKYIO U 0OPaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JTBYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJa Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO JKIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme.  bpoyHnoBckoensmwkenue. [lubdysus.  XapaktepaBmwkeHus |
B3aUMO/JICCTBUSIYACTUI[BENIECTBA.MO/IeIM  CTPOCHUSA Ta30B, KHUJIKOCTEH U
TBEPIBIX TEJI M 00OBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesiei. Macca u
pasmepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorapo.

TemnoBoe paBHoBecue. Temneparypa u €€ uamepenue. lllkana temmneparyp
Llenbcus.



Mopgens upeansbHoro raza. (OCHOBHOE  ypaBHEHME  MOJEKYJISPHO-
KMHETUYECKOW TEOpUU HACANIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHUe MeHneneeBa—KianeipoHa.
3aKkoH JlanbToHA. N3onpoueccsr B UJIeaIbHOMTIa3€e Cc
MMOCTOSTHHBIMKOJIMYECTBOMBEIecTBa. [ paduueckoe mpeacTaBiIeHUe U30MPOLIECCOB:
U30TEpMa, U30X0pa, u3obapa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JHUCKPETHOE CTPOCHHE BemiecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTPUPYIOIIAs PUPOAY AaBJICHUS ra3a Ha CTEHKH COCy/a.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crIoco0bI e€ n3meHeHus. KonmnmyecTBo TermnoTel u pabora. BHyTpeHHss
SHEprus  ONHOATOMHOIO  MAEaJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUNIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom mporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeHeHnne mepBOro 3akoHa TEPMOAMHAMHMKH K u3ompoueccam. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTs IpoLieccoB B PUPO/IE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nenctBus TerioBo MamuHbl. [ukn KapHo u ero ko3d@uIMEHT MOJE3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHudueckne yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JBUraTelb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJOJUIBbHUK, KOHIULIHOHED.

Jlemoncmpayuu

N3meHeHne BHYTpPEHHEW 3HEpruu Tejla MpPU COBEPIICHUH pPabOThI: BBUIET
npoOKku U3 OYTBUIKM TOJ JAEHCTBHEM CXATOro BO3[yXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTpALHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpiIT 1Mo ananabaTHOMY pAacHIMPEHHUIO BO3JAyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoi TypOUHBI, ABUTATENsl BHYTPEHHETO CrOPaHUsl, PpEaKTUBHOIO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. DPazoevle nepexoonvl

[TapooOpaszoBanue u kKoHaeHcanus. Vcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO31yxa. HacelllleHHbI map. YxaenbHas TemioTa
napoo0Opa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctamioB. JKuakue kpucrtamibl. CoBpeMeHHble Marepuaibl. llnaBieHue wu
KpUCTaITU3alus. Y enpHas Teriora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHH IMOJIYYEHUS COBPEMEHHBIX MAaTEPHAJIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGnronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIoOB.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsl

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Pa3nen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauust Ted. ONeKTpuueckuizapsa. JIBa Buga 3IEKTPUUYECKHUX
3apsiioB. [IpOBOJHUKYM, AUANEKTPUKU U TOJYNPOBOAHUKH. 3aKOH COXpaHEHUSs
AIEKTPUUYECKOTO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUI 3apsil.
Onektpuueckoe rmone. Hampsok€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHnmn



CYIIEpHO3ULUU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  anekrpocratuyeckoro  moss.  I[lorenuwman.  Pa3HocThb
NOTeHIUAaNoB. [IpOBONHMKM W JOUIJIEKTPUKKA B 3JIEKTPOCTATUYECKOM IIOJE.
JIManeKTpruYecKasnpOHUIaeMOCTb.

DIEKTPOEMKOCTb. Kongencarop.
DNEeKTPOEMKOCTBIIIIOCKOIOKOHAEHCATOPA. DHEPT U 3aPSIKEHHOTIO KOHIEHCATOPA.

TexHuyeckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHME: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKas 3alluTa, 3a3eMJIEHHE AIIEKTPOIpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3anmopelicTBue HadIEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[IpoBOAHUKH B DIIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IJTACTUH, PACCTOSIHUS MEXKY HUMU U TUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

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

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuna toka. I[locTosHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

DIEKTPUUECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBaTtenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

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

DNEeKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa [iJ1s1 MOJTHOM (3aMKHYTOM) 3ieKTpruyeckon nenu. KopoTrkoe 3aMbIKaHuUE.

ONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIpOBOJUMOCTb.

DNEeKTpUUeCKUi TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CobGcTBeHHas 151 IIPUMECHAas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



DIIEKTpUUYECKUI TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE TMPHUMEHCHHUE: aMIIEPMETP,
BOJIBTMETP, pEOCTAaT, HCTOYHUKHU TOKa, OJIEKTpOHArpeBaTelbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTh CONPOTHUBICHUS IUIMHAPUYECKUX IMPOBOJHUKOB OT JIJIMHBI,
IUIOILA/IN MTONIEPEYHOT0 CEYEHNS U MaTepuaia.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[Ipsamoe wu3MepeHue »daeKTpoaBMXKylled cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTh COMIPOTUBIICHUSI METAJVIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snektpoinusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kitacce OCYIIECTBISIETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ C KypcaMu MaTEMaTHKW,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C H3yYEHHWEM METOJOB HAay4YHOIO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepoosa, ux rpaduku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKITUU:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPHUUECKOE TOKIECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH HUBBIX OPTaHU3MOB (BHbl TEIUIONEPEIayH, TEILUIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIllECTBA, MOJSIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, >KUAKOCTEH M



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJMTHYECKAs JUCCOLMALNSA,
rajbBaHUKa.

l'eocpacghus: BNaXXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs B TEXHUKE, IOJAUIMIIHUKH, HCIOIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET W JApPYTUe), JIBUTATENb BHYTPEHHETO
cropanusi, naposasi TypOUHa, ObBITOBOM XOJOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AJEKTPOHArPEBATEIbHBIE npuOopBHl,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MaruautHoe mone. Bexkrop MaruuTHoM uHAyKUuU. [IpuHuun cynepno3unuu
MAarHUTHBIX MOJeW. JIMHMM MarHuTHOW MHAYKUMU. KapTuHa JMHWNM MarHUTHOU
WUHIYKUWHU TO0JIS1 TOCTOSIHHBIX MarHUTOB.

MaruutHoe TIOJI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJs JIMHHOTO MPSIMOrO IMPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOTO
IPOBOJIHHUKA, KAaTylIKU ¢ TOKoM. OneITOpcTeaa. BzanMoaelicTBUENPOBOIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HallpaBlieHUE. [[BUKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuibl Jlopenta.

SlBneHne 3IIEKTPOMAarHUTHOM HWHAYKIUHU. [IOoTOK BeEkTOpa MarHUTHOM
UHIYKIUA. OJIEKTPOABMXKYIIASA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuun Gapanes.

BuxpeBoe nsnekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIYKUUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJHOPOJHOM MAarHUTHOM IOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne YyCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, BJIEKTPOABUraTellb, YCKOPUTEIHU 3JIEMEHTAPHBIX
YacCTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cwiibl JIopeHIia Ha HOHBI 3JIEKTPOJIUTA.

SIBneHne 2IEKTPOMAarHUTHOM MHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTD DJIEKTPOABMKYLIEH CHUJIbI UHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanne neiicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazHumHble Koa1ebanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHE  KoseOaHMUS.
[Mapmonnyeckue konebanus. Ilepuon, yacrota, ammuutyaa u (asza kojeOaHUH.
[IpyxuHHBI MasgTHUK. MaTeMaTHUYECKUNd MAasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOTEOAHUSIX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJeOaHHS B
UJCATBHOM KOJeOATebHOM KOHTYpe. AHAJOTHUA MEXKIYy MEXaHUYECKUMH W
ANEKTpOMarHuTHeIMU  KoJeOanusimu. Dopmyna Tomcona. 3akoH coXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUUYECKUE
KoseOanus. Pezonanc. BeiHYXIeHHBIEIEKTPOMArHUTHBICKOJICOaHUSI.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHJIbI TOKa M
HaIPSKEHUS.

Tpauchopmatop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKHE PUCKHU MPHU MPOU3BOJICTBE 3IeKTpo3Hepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

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

Jlemoncmpayuu

UccnenoBanne napaMeTrpoB KoJieOaTeNbHOW CHUCTEMBbI (TIPYKUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCHUMOCTH CHJIBI TOKA U HAIIPSDKEHHSI OT BPEMEHU) IS
ANEKTPOMArHUTHBIX KOJIEOAHU.

Pe3onanc mnpu mocienoBaTEIbHOM COEIMHEHUHU PE3UCTOpPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTponepeIadHn.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCUMOCTH MepUoAa MajbiX KOJeOaHWH rpy3a Ha HUTU OT
JUTMHBI HUTH U Macchl Ipy3a.

HccnenoBanne mMepeMEHHOT0 TOKa B LENM W3  TOCJIEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomazHumHbsle 60Hbl

MexaHudeckue BOJHBI, yclioBUs pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHUsi W JJuHa BOJHBL. [lomepeuHble W MPOJOJIbHBIE BOJHBI.
WNuTtepdepenius u nugpaxius MEXaHUIeCKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3IYUYEHUS JIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuenrtanus BektopoB E, B, V B anekrpomarautHoit BonHe. CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEIOMIICHUE, MOJspU3alus, AUPpaKius,
uHTepdepennns. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

[Mkana >MeKTPOMarHUTHBHIX BOJH. [IpuMeHeHue 3IeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMTIBI paguOCBI3H U TeJeBUAeHUS. Panunonokanms.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHnueckue yCTpoicTBA M MNPAKTHUYECKOE INPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl AMArHOCTHMKAa B TEXHHKE W MEIULIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-niedn.

Jlemoncmpayuu

ObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenune oTpaskeHus ¥ MPETOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

Habnionenune cBsA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOH U
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpesioMJIeHUE, NoAsIpu3anus, Iudpakuus, UHTEPPEPEHIIHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHElWHOE pacnpoCTpaHEHUE CBETa B
ogHOpoaHOU cpexne. JIyu ceera. TouedHbIi HCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
TIJIOCKOM 3€pKarie.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MMOKa3aTelb
npenomsieHus. IlonHoe BHyTpeHHee oTpaxeHue. [IpelenbHbI yroa MOJIHOTO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus cBeta. ClioxHBIN cocTaB O6emnoro cBera. L[BeT.

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JuH3a. DokycHoe
paccTosiHUEe W ONTHUYECKas Cujia TOHKOW JMH3BL. [locTpoenue wn3oOpa)keHuil B
coOMparIMX U pacceuBaronux JuH3ax. opmysia TOHKOW JIMH3BL. Y BEIUUYCHUE,
JlaBaeMoe€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBuss HaOMOICHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTHHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOUHUKOB.

Hudpakuusa cseta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpU NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGpPaKkIUOHHYIO PEIIETKY.

[Tonstpuzanms ceera.

TexHuueckne yCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToamnmapar, NPOEKIIMOHHBIN amnmapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAS
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE pacHpOCTPAHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
OnTudeckue mpuOopBHI.

[TonHoe BHyTpeHHEE OTpakeHne. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB M300paKeHUH B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOMIBIO IPU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TH(PPAKITMOHHON PEIIETKH.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii skcnepumenm, nabopamopmvie pabomoi



N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI crIeNMATBHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [Toctynatsl
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETA B BaKyyMe, IPUHLIMI OTHOCUTEJIBHOCTH DWHILITEWHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHM U COKpalICHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHIIBIL.

CBs13b MacCHI C SHCPFHCﬁ U UMITYJIbCOM peJISITI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPI“I/ISI
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. Dnemenmul KBAHM OGO ONMUKU
®otonbl. Dopmyna [lnanka cBs3u sHEpPrun (POTOHA C €r0 YACTOTOM. DHEPrus
¥ UMIyJIbC (HOTOHA.
OTtkpeiTue u uccienaoBanue Gororddexra. OnbiTel A. I'. CroneToBa. 3aK0oHBI

dotoaddexra. YpaBHenue DiHmTerHa s pororddekra. «KpacHas rpaHuUiia
doTorddexra.

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckne yCTpoicTBA W MPAKTUYECKOE TMpPUMEHEHHEe: (POTOAIEMEHT,
dboTomaTunK, coiHeUHas 6arapesi, CBETOIUOI.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

Hccnenoranue 3akoHOB BHeHero ¢hoTo3ddexra.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0-4acTHIl.
IInanetapnas Mmogmens aroma. lloctynatel bopa. M3nydyeHune w morjounieHue
(GbOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS DSHEPrUHM Ha Apyroun. Bumawl
cnekTpoB. CHEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BosnnoBbie cBoiicTBa yactull. Boausl ne bpoiis. KopnyckyisipHo-BOIHOBOM
Ty aJli3M.

CnoHTaHHOE M BBIHYXIECHHOE U3JTYYCHHUE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenue nuHeRyaThIX CIEKTPOB U3Ty4YEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, 1abopamophsie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesdepdopna mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydenus. CpoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
Binsinue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

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

Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3JlydeHue. 3aKOH PaJuO0aKTUBHOTO pacraja.

DHeprusi CBsI3U HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u cUHTE3 A1€p.

Anepnwiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHIEKTHUBBHI
SAIEPHON SHEPreTUKUA. DKOJIOTHUECKUE aCIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaabHbIe B3auMoAeicTBus. EAMHCTBO hrsndeckoit KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIid peakTop, aToMHas 6oMoOa.

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOIINUX YACTHL.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMMUH.

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKUe 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBIDKCHHE.

ConHeunas cucreMa.

Connne. ComHeuHast akTUBHOCTh. McTtounuk sHepruu CosiHIIA M 3BE3.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM ITOCIECAOBATEIBHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTBY» JJIs1 3BE3J] TJIABHOW IOCJIEA0BATEIbHOCTH. BHYyTpeHHEE CTpoeHHUe



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

Mnineunsiii [lyte — Hama ['anaxtuka. Ilonoxxenne u nBumxenue CoaHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBasapsl. YEpHBIE ABIPHL B sApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus bousbiioro B3peiBa. PeaukroBoe nsinydeHue.

Macmtabnas ctpyktypa Beenennoit. MertaranakTuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenusi HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHHUEM KOMIBIOTEPHBIX
NPUJIOXKEHUH I ONpe/iesieHus MOJI0KEHUSI HeOEeCHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIynsl, miianet, Miteunoro IlyTu.

O6o0maomiee NOBTOPEHNE

Pons ¢u3ukm W acTpOHOMHUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3THYECKON cdhepax AesTENHHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTUHE MUpPA, POJb GU3HUECKON TEOPUHU
B (GOpMHUpPOBAaHUM TPEJCTAaBICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢uszuku 6a3oBoro ypoBHsA B 11 Kilacce OCyIIECTBISIETCS C
y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaT€MaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAy4HbId (akT, rumore3a, (u3MYecKass BEIUYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMM, TPU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpEJICIICHHE TUIOMIAIN TIIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelbHbBIE
JNBH)KEHUS B )KMBOW NMPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanaluy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJICKYJI, KPUCTAJIMYECKasE CTPYKTYpa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHUsl KPUCTAINIMYECKOW PEMIETKH, CHEKTPaTbHbIN
aHaJn3.



l'eocpaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIe)KM MArHUTHBIX — PYI,
(poToCchEMKA 3eMHOI MOBEPXHOCTHU, MTPEACKA3AHUE 3EMIIETPSICEHUIA.

Texnonocua: JMHUMA DJIEKTPOIIEpenad, TIEHEPATOp IIEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHAS II€4Yb, pPAAAp, PAAUONPUEMHHK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEIMETHBIX M IMPEAMETHBIX 00pa30BaTCIIBHBIX PE3yIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIEC PE3YyIbTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0IKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHUX  YOEXJICHHH, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIECTBA, PACIIUPEHUE >XU3HEHHOTO
OTbITa W OTBITA JEATEILHOCTH B MPOIIECCE peain3allii OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEIILHOU JICATEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpa’KaIaHCKOro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAXKAAHCKOM MO3UIIMM 00YJaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AESATEIBHOCTh B MHTEpECAX I'PaKkJAaHCKOIrO
o0IIecTBa, y4aCTBOBATh B CAaMOYIIPABIEHUH B 00pa30BaTelIbHON OpraHU3allly;

YMEHHUE B3aUMOJIECTBOBATh C COLMAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2)IaTPUOTHYECKOr0 BOCTIUTAHUSA:

c(hopMHUPOBAaHHOCTH POCCUUCKOM TPaK1aHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

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

3)1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHSI;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4)3CcTEeTHYECKOr0 BOCIIUTAHUS ¢

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIIOUAsl 3CTETUKY HAYyYHOTO TBOPYECTBA,
MpUCYIIETo (PU3NYECKON HAYKE;



5)TpyaoBOro BOCIMTAHMS:

MHTEPEC K pa3IMyHbIM cdepaMm npodhecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6)3K0J1I0rH4eCKOro BOCIIUTAHMS:

c(OpPMHPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPbl, OCO3HAHHE TJI00AIBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JCUCTBUM B OKPYKAIOWIEN CPEJC HA OCHOBE
3HAHMS 1leJIel YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

pacHIMpeHre OMbITa JeATEeIbHOCTH HKOJIOTMYECKOW HANpaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7)IIeHHOCTH HAYYHOI'0 NMO3HAHUS:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUECCKON HAYKH,

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4eHHs]  (UBMKH  OCYHIECTBISATH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHIUBUAYAJIBHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble jornueckue AeMcTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIUPOBATh M aKTyaJM3UpPOBaTh  MPOOJIEeMY,
paccMarpuBaTh €€ BCECTOPOHHE,
OTIPENICTATh IEH JeATCIBHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTCPUU HX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTpHUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4E€TOM aHaIM3a HMEIOIIUXCS
MaTepHAbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATETLHOCTD, OIICHUBATH COOTBETCTBUE PE3YIIHTATOB
IIEJI5IM, OIICHUBATHh PUCKH TOCEACTBUH JACSTEILHOCTH;
KOOPJMHUPOBATh M  BBIMOJMHATH pabOTy B  YCIOBHSX PEATbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Bba3oBble ucciienoBaTebCcKHe TeiCTBUSA:
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIIOUCBHIMA TOHSITHSIMU W METOJAMHU
bu3nYecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEOBATEIbCKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTh (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB peIIeHHs 33434y (U3NUYECKOTO COJACP)KaHUS, MPUMEHEHHUIO Pa3TMYHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUiX, B TOM YKCJIE IPU CO3[JaHUN Y4E€OHBIX TPOECKTOB B 00J1aCTU (DU3UKU;

BBISIBIIATH IPUYMHHO-CIICJACTBEHHBIE CBSI3W W aKTyaJH3UpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ peHIeHHs, HAXOJWUTh apryMEHTBI IJsl JI0OKa3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHbIE B XOJE peHICHWs 3a7add  pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBCHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAaIIHsSIM, OIICHHBATh MPHOOPETEHHBIH OIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3WKE B MPAKTHUYECKYIO 00JIacTh
KHU3HEICITCITLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, NIpeJiaraTb OpUTrMHAIBHBIE TOIXO0/bl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOLINE aIbTEPHATUBHBIC PEILICHUS.

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMAIMKU (PU3MUECKOIO COAEpKAaHUS U3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBISATh IIOWCK, aHAJIM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalnio MHPOPMAlUMU pPa3IMYHBIX BUIOB U (opm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH()OPMALINH;

UCTOJb30BaTh  CpeACTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUNA B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, pPecypcocOepekeHus, MPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpas ONTHUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

KoMMyHuKaTHBHBIE YHUBeEpPCaJIbHbIC Y4eOHbIE 1eCTBUS:
OCYLIECTBIIAITh  OOLIEHHE Ha ypokax (U3UKM U BO BHE-yPOUHOHU
NEATENbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOHQIMKTHBIX CUTyallUd M  CMAr4arh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
S3BIKOBBIX CPE/ICTB;

[IOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUAYAIbHOU
paboThI;

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

IIPUHUMATh  L€IM  COBMECTHOM  JCATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh JEUCTBUA IO €€ INOCTU)KEHUIO: COCTAaBJIATH IUIAH JCHUCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

peajaraTb HOBBIE IPOEKTHI, OLIEHMBAaThb MWJAEU C IO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCcAJIbHbIE Y4eOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIIATh TMO3HABATEIBHYIO JIESITEIHHOCTh B 00JIACTH
GU3UKM W aCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh U (GOPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEILHO COCTAaBJISITh IUIAH PEIICHUS PAcCUETHBIX M KayeCTBEHHBIX
3a/1a4, IJIaH BBITIOJTHEHUS TPAKTHYECKON pPabOThI ¢ yUETOM MUMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUN;

JlaBaTh OLICHKY HOBBIM CUTYalIUsIM;

pacuIupsTh paMKH y4eOHOTO IMpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTECHHUIA;,

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaThH e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEUICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT,

crocoOCcTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO JSPYAUIMH B 00JaCTH
(M3UKH, TOCTOSTHHO MOBHIIIIATh CBOM 00Pa30BaTEIIbHBIA U KYJIBTYPHBIH YPOBCHD.
CaMOKOHTPOJIb, IMOIIMOHATIbHBIN MHTEJIEKT:

JlaBaTh OILICHKY HOBBIM CHUTYyallUsiM, BHOCHTH KOPPEKTHUBBI B JI€SITEILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETSAM;

BJIaJICTh ~ HaBBIKAMHM  TO3HABaTENbHON  pedJIeKCMM  KaK  OCO3HaHUS
COBEPIIAEMBIX JICUCTBUA W MBICIUTEIBHBIX MPOILECCOB, HMX PE3YJbTATOB U
OCHOBaAHUI;



WCIIOIB30BaTh MPUEMBI pedieKCuu IJis OIICHKUA CUTYallMH, BHIOOpa BEPHOTO
peLICHUS;

YMETh OILICHUBAaTh PUCKM U CBOCBPEMEHHO MNPUHUMATh PEIICHUS MO HX
CHUKECHUIO;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TpPU aHAIU3E PE3yIbTaTOB
JeSTEIbHOCTH;

NpUHUMATh ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPU aHAIU3€ Pe3yJIbTaToB
JeSTEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OITUOKH.

B mpouecce n0CTUXKEHUSI JTMYHOCTHBIX PE3YJIBTATOB OCBOEHHUS MPOrPaAMMBbI
no ¢u3MKe 1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y OOyYaromuxcs
COBEPILIEHCTBYETCS AMOIIMOHAIBHBIN UHTEIIJICKT, MpeIoaaraonmn
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIOYAIONICTO CIIOCOOHOCTh IIOHUMATh CBOE AMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTHUS COOCTBEHHOW SMOILMOHAILHON C(ephl,
OBITh YBEpECHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTHUPOBATBCA K
AMOITMOHAIBLHBIM U3MEHEHUSIM U TIPOSIBISATH THOKOCTh, OBITH OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHBAIMH, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMH3M, WHUIIMATUBHOCTh, YMEHHME JCHCTBOBAaTb HUCXOJS W3 CBOUX
BO3MO>KHOCTEH;

SMIIATHH, BKIOYAIONIEH CITOCOOHOCTh MOHUMATh YMOIIMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTBIBATH €ro IIPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMATbHBIX HABBIKOB, BKJIIOUAIOIINX CIIOCOOHOCTh BBICTPAWBATh OTHOIIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIIATh HHTEPEC M pa3periaTh KOH(PIMKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce mpeamMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPUMEPAX POb U MecTO (Pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YyHOM KAPTUHbI MHUpPA, B PAa3BUTUHA COBPEMEHHOW TEXHHUKHA U
TE€XHOJIOTHH, B MPAKTUYECKOU JIESITETbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTtepualibHasi TOYKa, HHEpIMaJIbHAsl CUCTeMa OTCcuéTa, aOCOJIFOTHO TBEPIOE TEJIO,
WJICAIBHBIN Ta3, MOACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYCUYHBIN
ANIEKTPUYECKUI 3apsi]l IPU pelieHuu (U3NYeCcKuX 3a1ay;



pacro3HaBaTh (Qpu3HUECKue SIBICHUS (IIPOIECChl) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXaHWKHU, MOJIEKYJISIPHO-KUHETUUYECKON TEOpHUHM CTPOCHHS BEIEeCTBA U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JIBIDKEHHE, CBOOOJHOE TAJEHUE TeJ, JBWKEHHE IO OKPYXKHOCTH, HHEpIIUS,
B3auMojiericTBue Tel, auddy3usi, OpOYHOBCKOE JIBHKEHHUE, CTPOCHUE JKUIAKOCTEH
1 TBEPJIBIX TeJ, U3MEHEHUE 00bhEMA TeJl MPU HarpeBaHUM (OXJIAXKECHUH ), TEIJIOBOE
paBHOBECHUE, WCIApEHHE, KOHICHCAIMs, TUIABJICHUE, KPUCTAJUIU3AIUS, KUIIEHUE,
BJIYKHOCTb BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
coCyJie, CBSI3b MEXKAY I[apaMeTpaMH COCTOSIHHSI Ta3a B  H30Mpoleccax,
AIEKTPU3AIUs TeJl, B3aUMOJICHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCIMOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJIMHATa, MyTh, IMEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Cuia,
UMITYyJIbC Te€Ja, KMHETHYECKasl YHEPTHs, MOTCHIMAIbHAs YHEPTUsl, MEXaHUuuecKas
paboTa, MexXaHWYeCKass MOIINHOCTh, NIPU ONHCAaHWW TMPAaBWIBHO TPAKTOBATh
(GU3UYECKU CMBICI HCTOJB3yEMbIX BEJIMYMH, HX OO0O3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

OTMHUCHIBATh M3YyYCHHBIC TEIUIOBBIC CBOWCTBA TEN M TEIUIOBBIC SIBICHUS,
UCTIONBb3Yd (U3MYECKHEe BEIUYHMHBI: JaBlIEHHE Tra3a, TeMIeparypa, CpeIHss
KMHETUYECKAasi SHEPrUsl XaOTHUYECKOTO ABUKEHHSI MOJIEKYJ, CPEAHEKBAAPATHYHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3(p(UIIMEHT TOJIE3HOTO JIEWCTBUS TEIJIOBOTO JBUTATENs; TMPU OIMHMCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCMONB3YEMbIX BEIHYHMH, UX
00O3HAaUEHUsI W CAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIONIUE JIAHHYIO
(GU3MUECKYI0 BEIMYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUYEHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U DJIEKTPHUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYecKue BEITUYMHBI: IJICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIe, HAMPSKEHHOCTh MOJIsl, MTOTEHIMAJ, PA3HOCTh MMOTEHIINAJIOB;
Py ONMHWCAHUM TIPABWJIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJIb3yEeMbIX
BEITMYMH, WX OOO3HAUEHWS W EIUHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIHE
TaHHYI0 (U3HYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATh (PU3MUYECKUE TPOIIECCHl W SIBICHUS, UCTONB3Yys (pu3mdeckue
3aKOHBI W TIPUHIMIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUsS MEXaHUYECKON DSHEPruu, 3aKOH COXPAHEHUs UMITYJIbCa,
MPUHIHUIT CYNEPIO3UIUN CHUJI, HPUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COJIFOTHOM TeMmepaTypol, MepBblid 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOr0 3apsna, 3akoH KynoHa, mOpuITOM pa3iauyaTrh CJIOBECHYIO



(GOpMyIHPOBKY 3aKOHA, €70 MAaTEeMAaTHYECKOE BBIPAKCHHE W YCIOBHS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIWIBI JCHCTBUS MAaIlWH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iNdaTh YCJIOBHS WX OE30MAaCHOTO WCIOJB30BAHUS B
MOBCETHEBHOM KHU3HU;

BBITIOJHATE JKCIEPUMEHTBI IO HCCICIOBAHUIO (PU3MYECKUX SBICHUH U
MPOIIECCOB C HCITOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTh mpoOieMy/3agady U TUNOTE3y Y4eOHOTro OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIONKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT H
(GOopMyITHpPOBATH BHIBOBL;

OCYIICCTBIISITh MPSMBIE ¥ KOCBEHHBIC U3MEPECHHS (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATh ONTHUMAJBHBIN CIIOCOO M3MEPEHHUS W MCIOJIb30BaTh HW3BECTHBIC
METOJIbI OIIEHKH TOTPEIIHOCTEH N3MEPEHUN;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(GuKCHpOBaTH PE3YJBTATHl TOJYYCHHOW 3aBUCUMOCTH (DU3MYCCKUX BCIIMYMH B
BUJIE TAOJIUIT U TpadUKOB, JEJIaTh BEIBOJBI IO pe3yIbTaTaM UCCIICIOBAHNUS;

coOrO/IaTh MpaBuiIa OE30MacHOTO TPyAa MPH MPOBEACHUH HCCIEIOBAaHUN B
pamMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOU
JESTENBHOCTU C WCIOJIb30BAHUEM HM3MEPHUTENbHBIX YCTPOMCTB U J1abOpPaTOpHOTrO
000py10BaHMUS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBUA 3aa4H
BBIOMPATh (U3UYECKYIO MOJICINb, BBIICIATh (PU3MUYECKUE BEIHMYHHBI H (POPMYJIBI,
HEOoOXOUMBbIE ISl €€ peIleHus, MPOBOAUTh PACUETHl M OIICHUBATH PEaTbHOCTH
MOJIYYEHHOT'0 3HAYCHUS (PU3NYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/1a4i: BHICTPAUBATH JJOTUYECKU HEMPOTUBOPEUNBYIO
[EMOYKY PACCYXACHUI C OMOpOoi Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nvecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWH  y4yeOHBIX  3a7ad  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJIOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIPE/ICTaBIICHU Y4eOHOW M HAy4IHO-TIOMYJISIPHOW HMH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HCTOYHUKOB, KpUTUYECKH aHATTU3UPOBATH TOTy9IaeMyt0 HHPOPMAIIHIO;

IPUBOIUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE TMPOIECCOB OKPYXKAIOMIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHOM KU3HH
JUTsE o0ecriedeHus: 0€30MaCHOCTH MPU OOpaIeHNuH ¢ TPHOOpPaMH M TEXHUYECKUM U



YCTPOMCTBAMHU, JJISI COXPAHEHHUS 3[I0POBbS U COOJIOJICHUS] HOPM 3KOJOTHUYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TpYINE C BBHIIOJHEHUEM pPA3JIMUHBIX COIMAIBHBIX POJIEH,
IJIAHUPOBaTh pabOTy TPYMIbI, palMOHAIBHO PpACHpPENeNaTh OOSI3aHHOCTH U
IJIAHUPOBATh JACSATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATH
BKJIQJI KQXJI0TO U3 YYACTHUKOB TPYIIIIBI B PEIICHUE paccMaTpUBaeMOi MpoOIeMBbl.

K xonmy oOyuenuss B 11 kjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh HA MpPUMEpax poyib U MecTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YyHOMW KApTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOW AEATEIBHOCTH JIOAEH, LEJIOCTHOCTh U €IUHCTBO
bu3uYecKol KapTUHBI MUPA;

YUUTHIBATh TPaHUIIBl TMPUMEHEHUS U3YUYCHHBIX (PU3MUYECKUX MOJICIICH:
TOYEYHBIN ANEKTPUUECKUMN 3aps, JIyd CBETA, TOUYCYHBIH UCTOYHUK CBETA, siCpHAs
MOJICJIb aTOMa, HYKJIOHHAas MOJEIh aTOMHOTO siipa MPHU PEIICHUH (PU3HYECKUX
3a1ay;

pacrio3HaBaTh (pU3HYECKUE SIBJICHUS (IIPOIECChI) U OOBSICHATh MX Ha OCHOBE
3aKOHOB DJICKTPOJMHAMUKHA U KBAHTOBOW (DM3UKH: DJICKTPUYECKAS MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJECHCTBHE
MAarHuTOB, JJIEKTPOMAarHUTHAasT WHAYKIMSA, JE€HCTBUE MAarHUTHOrO TIIOJS Ha
NPOBOAHUK C TOKOM W JBWXKYIIUUCA 3apsif, DJIEKTPOMArHUTHBIE KoOJIeOaHUS U
BOJIHBI, TPSAMOJIMHEMHOE pAaCHPOCTPAHEHHE CBETA, OTPa)XEHUE, MPEIOMIICHHUE,
uHTepepennus, Audpakuuds U MOJSpU3AlUsi  CBETa, JUCIEPCUS  CBETA,
doToanekrpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBleHUE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
Paauo0aKTUBHOCTH;

ONUCHIBATh W3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUYECKHUE, MAarHUTHBIE,
ONTHUYECKUE,  DJIEKTPUYECKYIO  MPOBOAUMOCTb  Pa3NUYHBIX  Cpel) W
AIEKTPOMArHUTHBIC SIBICHUS (TPOIECCHI), HCTHONB3Ys (U3HUECKHE BEITUYUHBI:
AJEKTPUYECKUIN 3aps], CHJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, BJIEKTPUUYECKOE
COTIPOTHBIICHHUE, PA3HOCTh MOTECHIIMAJIOB, AJIEKTPOJABIKYINAs cuia, paboTa Toka,
WHAYKIMS MarHuTHOIO MoJjs, cuia Ammnepa, cuna JlopeHma, MHAYKTUBHOCTH
KaTyIIKHA, SHEPrUsl JJIEKTPUUYECKOTO M MArHUTHOIO IIOJI€W, MEPHOJ MU YacToTa
KojeOaHmii B KoyeOaTeTbHOM KOHTYpe, 3apsJ W CWiIa ToKa B TIpOIecce
TapMOHUYECKUX DIIEKTPOMArHUTHBIX KOJeOaHWil, (OKYCHOE pACCTOSHHE W
ONTHYECKAasl CHUJIa JIMH3bl, NMPU OINHUCAHUM MPABUIBLHO TPAKTOBATH (HU3UUYECKUIT
CMBICIT HCIIONB3YEMBIX BEIUYMH, HMX OOO3HAYCHHWs] W CIAMHUIIBI, YKa3bIBATh
GopMynbl, CBS3BIBAIOIIME JaHHYIO (U3WYECKYH0 BEIWYHMHY C JPYTUMH
BEJIMYMHAMMU;



ONUCHIBATh H3YYEHHBIC KBAHTOBBIC SBICHUS M MPOILECCHI, HCHOJIb3YS
dbu3nYecKue BEIUYHMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI U
4acToTa CBETa, SHEPIusi U UMMYJbC (OTOHA, EPUO/] MOJypacnaaa, SHEPTUsl CBA3U
aTOMHBIX SIZIEp, NPU ONUCAHUM TMPABUJIBHO TPAKTOBaTh (PU3UYECKUU CMBICIT
WCIIOIb3YEMbIX BEJIUYUH, MX O0O3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIOIINE JAHHYI (U3MYECKYI0 BEJIMYUHY C JPYTUMU BEJIUYHMHAMH,
BBIYUCIISTh 3HaUeHUE (PU3NUYECKONM BEJIMUUHBI,

aHAJTU3UPOBATh (PU3MYECKUE MPOLECCHl U SBJICHUS, UCIONb3Ys (Pu3nueckue
3aKOHbl M TPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOIO U MapalieIbHOTO
COEJIMHEHUsI TPOBOJHUKOB, 3akOoH Jlwoyns—JIeHna, 3aKoH 3JIEKTPOMArHUTHOM
WHJIYKIUY, 3aKOH MPSIMOJIMHEMHOTO pAaCcIpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIIOMJICHUS CBETa, YpaBHEHHE ODuHIITEHa s GoTodrddekTa,
3aKOH COXPAHEHUS JHEPruu, 3aKOH COXPAHECHUS HMMITYJIbCa, 3aKOH COXPaHECHUs
3JIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHUsI MacCOBOr0O 4ucia, mocTyiarskl bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, MPU dTOM pa3IndaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BbIpaKEHUE U YyCJIOBUs (TpaHUIlbl, OO0JIACTH)
IPUMEHUMOCTH;

ONpeAesiTh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJIsi TPOBOAHUKA
C TOKOM, cuibl Amnepa u cuibl Jlopenna;

CTPOUTh U OIKCHIBATh H300paKEHHE, CO3[]aBa€MOE€ IUIOCKUM 3epKalioM,
TOHKOM JIUH30M;

BBITMIOJHATh OJKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUN U
IPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX UM KOCBEHHBIX H3MEpPEHMIl: NpPU 3TOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Yy4eOHOTO 3KCIEePHUMEHTA,
coOupaTh YCTaHOBKY M3 MPEMIONKEHHOTO OO0OpYIOBaHUS, MPOBOJIUTH OMBIT U
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE U KOCBEHHbIE MU3MEPEHUS (PU3NYECKUX BEIHUWH, TIPU
ATOM BBIOMPATH ONTHUMAIBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BAaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3WYECKHX BEIWYUH C HCIOJIB30BAHUEM
OPSMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHPOBATH
PE3YNBTATHl MOJYYEHHON 3aBHCHUMOCTH (PU3MUYECKUX BEIMYMH B BHJIC TAaOJIHUI] U
rpaduKoB, AenaTh BEIBOIBI MO pe3yIbTaTaM MCCIICT0BAHMS;

coOmoaTh mpaBmia 0€30MacHOTO TPy/Aa MPHU MPOBEIECHUU HCCICIOBAaHUN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATEIbCKON W TIPOSKTHOU
NEATEIbHOCTU C MCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000pyTI0BaHMS;

pemiaTth pacy€THblE 3a7ayd C SBHO 3aJaHHOM (U3UYECKOW MOJIEIbIO,
UCIOIb3Yys (U3NYECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIN3a YCIOBUSA 3aJlaun



BbIOMpATh (PU3UUECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HEeoOXoIUMbIe ISl €€ pEelIeHUs, MPOBOAMTH PAcu€Thl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAYCHUS (PU3HUECKON BETNYMHBI,

pemaTb KaYeCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUHBYIO
LEMOYKY PACCYXKACHUI C OMOpoid Ha M3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue sIBICHUs;

UCIIOJIb30BaTh ~ MPU  PEIIEHMHM  y4yeOHBIX  3a7a4  COBPEMEHHbBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U Tpe/CcTaBleHusl y4ueOHON M HAay4YHO-TIOMYJISIpHOUW MH(OpMaIUK, MOJTYyYeHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOTy4aeMyt0 HHPOpMaIUIO;

OOBSACHATh NPUHIUINBI JACHCTBUS MAIIUH, MPUOOPOB M TEXHUYECKHUX
YCTPOICTB, pa3innyaTh yCJIOBUSA WX 0€30MAaCHOI0 MCIOJIb30BAaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOUIErO0 MHUpPA, B pPa3BUTHUE
TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecriedeHus: 6€30MacHOCTH MpU OOpaleHuu ¢ TprUOOpaMu U TEXHUYECKUMHU
yCTPOWCTBAaMH, JUIsl COXPAHEHUs 3[J0POBBSI U COOJIFOJIEHUS] HOPM SKOJIOTMUYECKOTO
IIOBEJICHUS B OKPY’KaIoIlEel Cpene;

paboTatb B TIpyNIe C BBHINOJIHEHUEM pAa3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIaHUPOBaTh PAa0OTy TPYMNIbI, PALUOHATIBHO pPACHPEAENATh OOA3aHHOCTH WU
IUIAHUPOBATh JESATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUsAX, aIeKBaTHO OLICHUBATH
BKJIa/1 K&KJJOTO U3 YYaCTHUKOB I'PYMIIbI B PELICHUE pacCMaTpUBAaEMO POOIEeMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iaejioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pa3znea 1.ODU3UKA U METO/1bl HAYYHOT' O ITIO3HAHUA
bubmmoreka [{OK
1.1 ) 2
W3WKa U METOJIbl HAYYHOTO TIO3HAHHUS 0 0 httos://m.edsoo.ru/7fA1bf72
Hroro mo pazgeny 2
Pa3znen 2.MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > 03 03 https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Aluraica ! 0 1 https://m.edso00.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 0,5
AKOHBL COXPAHCHIA B MEXAtiie https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznea 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOAUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUUECKON bubnuoreka [IOK
3.1 9 0 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 8 0 0
OCHOBBI TEPMOMHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 7 1 0 bubnuorexa [IOK

®da3oBbIe Mepexo bl

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



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

Hroro no pazneny

24

Paznen 4.9JIEKTPOAUHAMUKA

bubmmoreka [{OK
. 1 1
41 DuekTpoctatiia 0 0 https://m.edsoo.ru/7f41bf72
[TocTosiHHBIN 2neKTpudYecKuid TOK. TOku B bubnuorexa [JOK
4.2 12 0 0.5
Pa3AYHBIX Cpeaax https://m.edsoo0.ru/7f41bf72
Hroro no pazgeny 22
PesepBHoe Bpemst 2 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4,5 4.5



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

11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HaumeHoBaHue pa3iaesioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1.2JIEKTPOIUHAMUKA
11 MarnuTHO€ 1oJie. DIeKTpOMarHuTHAast 11 1 9 bubnuoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2.KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKHe U JIEKTPOMArHuTHBIE 9 0 1 bubmuotexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97c
MexaHn4eCcKUe U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.2 5) 1 0
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onrruxa 10 1 2,5 bubmorexa LIOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24
Paznen 3.0CHOBBI CIIEHUAJIBHOM TEOPUU OTHOCHUTEJBLHOCTH
31 OcHOBBI cienUanbHOU TEOPUHU 4 0 0 bubnnoreka [JOK
' OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Pa3znen 4 KBAHTOBAS ®U3UKA
. bubnuoreka [IOK
4.1 DNeMEHTHI KBAHTOBOM ONTUKH 6 0 0 httos://m.edsoo.ru/7fA1c97c
4.2 Crpoenue atoma 4 0 0 bubnuorexa [IOK



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

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

bubmuoreka [JOK

43 AATOMHOE PO > 0 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15
Pazgen S.OJIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKHU

5.1 DneMEeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 0 E;S;?;ﬁf;igﬁ};ﬂlcwc
Hroro no pazneny 7
Pazaen 6.0BOBILIAIOIIEE IOBTOPEHUE

6.1 Oo6o06maroree MOBTOpEHHE 4 0 ftTiH;;T:;iggﬁ £41c07¢
Hroro mo pazgeny 4
PezepBHOe Bpems 3 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5,5



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

IHOYPOYHOE IINTIAHUPOBAHHUE
10A KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO
4acoB

Bcero

Jara
U3yYEeHUS

®du3nka — Hayka o npupoje. Hayunsle MeTo bl
IIO3HAHUSA OKpYKaromero mupa. Pois skcniepumenTa
Y TEOPHH B IPOLECCE NO3HAHUS TPUPOIBL.
DKcnepuMeHT B ¢pusnke. MonennpoBaHue
(u3nUecKuX SABJICHUN U MPOIIECCOB.

1 Hemens

Hayunsle runore3sl. @usndeckue 3aKOHbI U TEOPHUU.
['panuel MPUMEHUMOCTH PU3NYECKUX 3aKOHOB.
[Ipunnun coorBerctBus. Posib u Mmecto ¢pu3uKH B
(hopMHpOBaHUM COBPEMEHHOI HaAy4YHON KapTHHBI
MHpa, B IPAKTUYECKON AEATENBHOCTH JIIOJIEH.
Jemoncmpayus. Ananorosslie U Hu(ppoBbIe
W3MEpUTENbHbIE MTPUOOPHI, KOMIIBIOTEPHBIE TATUHUKH.

1 Henmens

Mexannueckoe aBrxeHne. OTHOCUTEIbHOCTh
MEXaHU4YEeCKOTO MBIKeHUs. Cuctema oTcuéra.
Tpaexropus. [lepemenienne, CKOPOCTh (CpeaHsIs
CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHUE
MaTepUaIbHON TOYKH, UX MPOEKIIMU Ha OCU CUCTEMBI
KoopauHat. Cl0KeHUe MepEMEIICHUN 1 CII0)KEHUE
CKopocTel. Yuenuueckuii 3xcnepumenm. V3yuenne
HEPAaBHOMEPHOTO JABW)KEHUS C 1IEJIbIO ONPEICICHUS
MI'HOBEHHOM CKOpOCTU. /lemoncmpayusn. Moneinb
CUCTEMBI OTCUETA, MWILTIOCTPALIUS] KHHEMAaTUYECKHUX
XapaKTEPHUCTHUK JBUKEHUS.

2 Hexensa

PaBHOMEpHOE U paBHOYCKOPEHHOE PSIMOIMHEWHOE
NBUKECHUE. Yuenuueckuil Ikcnepumenm.
HccnenoBanue COOTHOIIECHUS MEXIY MTYTSIMH,
MIPOWICHHBIMU TEJIOM 3a MOCJIEeI0BATEIbHBIE PABHBIC
MIPOMEXYTKHU BPEMEHU IIPU PAaBHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTHIO, PABHON HYIIIO.

2 Hexens

I'paduku 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH,
YCKOPEHHUS, MyTU U NepeMENIEHUs] MaTepHaIbHOU
TOYKHU OT BpeMeHH. CTapToBasi IMarHOCTHKA.
Jlemoncmpayus. IlpeobpazoBanue IBHKEHUH C
WCIIOJIb30BAHUEM MPOCTHIX MEXAHU3MOB.

3 "Henens

CBobosHOe majieHne. Y CKOpeHue CBOOOTHOTO
nanenus. Jemoncmpayuu. Ilagenue Ten B BO3Ayxe U

3 genens




B pa3peKeHHOM IpocTpaHcTBe. Habmoaenue
JIBYKEHUS Tea, OPOLICHHOTO MOJT YIIIOM K TOPH30HTY
U TOpU30HTAJIBHO. M3MepeHue yckopeHus
cBoOoaHOTO TaaeHus. Jlaboparopras padora Ne 1 o
TeMe «/3ydeHue nBuKEeHUs M1apyuKa B BA3KOU
KHUIKOCTH. V3yueHne IBIKEHUS Tela, OpOIIEHHOTO
TOPU30HTAIBHOY

KpuonuueiiHoe nBuxenue. /[prmxenue
MaTe€pUaIbHON TOYKHU 110 OKPYKHOCTH C IIOCTOSTHHOM
110 MOJAYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTb,
nuHeiHas ckopocTh. [leproa u yactoTa obparieHus.
lenTpocTpemMuTebHOE yCKOpEeHHE. TeXHn4ecKue
YCTPOWCTBA U MPAKTUYECKOE MPUMEHEHUE:
CIIUJOMETD, IBHKEHUE CHAPSIOB, LIEHBIE U
peMménneble niepenaun. Jemoncmpayun. Hanpasnenue
CKOPOCTH IPH JBMKEHUU IO OKPYKHOCTH.

4 wenens

[IpuHnmn otHOCUTENnbHOCTH ["anmnes. [1epBelil 3akoH
HeroTona. MHepuyaibHbIe CUCTEMBI OTCYETA.
Jlemoncmpayus. SIBnenve naepuu.

4 menensd

Macca Tena. Cuna. [IpuHImn cynepnosunuuy cuil.
Btopoii 3akon HeloTOHA 1J11 MaTepuaIbHON TOUKH.
Yuenuueckuit sxcnepumenm. Vzyuenme npuxxeHus
OpycKa 1o HaKJIOHHOW TUIOCKOCTH. Jemoncmpauyuu.
CpaBHeHME Macc B3aUMOACHCTBYIOMNX Tell. BTopoii
3aKkoH HproTOHA.

5 H"Hemens

10

Tperuu 3akoH HploTOHA AJ11 MaTepUaIbHbBIX TOYECK.
Hemoncmpayuu. izmepenue cuit. ClioKeHUe CUl.

5 "Henens

11

3aKoH BCEMUPHOI'O TATOTCHUS. Cuta TsDKeCTH.
HepBa;I KOCMHYCCKaAsA CKOPOCTh.

6 "Henena

12

Cuna ynpyroctu. 3akoH ['yka. Bec tena.
Jlaboparopnas pabota Ne2 o teme «lccnenoBanue
3aBUCHUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B
MpYXUHE U PE3UHOBOM 00paslie, OT uX Aeopmarum
Jlemoncmpayuu. 3aBUCUMOCTD CUJIBI YIIPYTOCTU OT
nepopmanuu. Hesecomocts. Bec Tena mpu
YCKOPEHHOM MOAbEME U MaICHUH.

6 "Henens

13

Tpenue. Buapl Tperus (okosi, CKOJIbXKEHUS,
kadyeHus1). Cuna tperus. Cyxoe Tpenue. Cuia TpeHus
CKOJIBXKEHUs U cuiia TpeHus nokos. Koadduuuent
TpeHust. Cuila COMPOTUBIIEHUS NIPU ABHKEHUU Tella B
KUAKOCTU WM rasze. Jemoncmpayus. CpaBHEHNE
CHJI TPEHMSI ITOKOSI, KAUEHUS U CKOJIBKECHHUSL.

7 Henes




14

[TocrynarenbHO€ U BpamaTeIbHOE JBUKEHUE
a0COIOTHO TBEPAOTO Telia. MOMEHT CHIIBI
OTHOCHUTEJIBHO OCH BpateHus. [1nevyo cunbl. YcnoBus
paBHOBeCHs TBEPAOrO Tena. TeXHUYeCcKkne yCTponucTaa
Y MPAKTUYECKOE TPUMEHEHHUE: MO IIUITHUKHY,
JBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.
Jlaboparopuas padota Ne 3 mo teme «MccnenoBanue
YCJIIOBUW paBHOBECHS TBEPAOTO TEJIA, UMEIOLIETO OCh
BpaleHus» Jemoncmpauyus. Y CIIOBUSI paBHOBECUS
TBEPIOTO Tenna. Buabl paBHOBeCH .

7 Henend

15

Nmnynec MarepuasibHOM TOYKHM (Tena), CHUCTEMBI
MaTepuagbHbIX TOYEK. VMITynbC CHIIBI U M3MEHEHUE
HMITyJIbca Tella. 3aKOH COXPaHEHHS UMITYJIbCa.
PeaxkTnBHOE JBHKCHHUE. Yuenuueckuii
Ikcnepumenm. V3ydeHue aOCONIOTHO HEYIPYTroro
yaapa C TIOMOIIBIO JBYX OJWHAKOBBIX HUTSIHBIX
MAasiTHUKOBY /[emoncmpayusn. 3aKOH COXpaHEHUSA
HMMITYJIbCA.

8 Henens

16

Pabota cunbl. MomHocTh cubl. Kunernaeckas
SHeprusi MaTepuanbHOi Touku. Teopema 00
W3MCHCHHH KHHEeTHYIeCKOW sHepruu. JlabopartopHas
pabota Ne 4 o Teme «VccrnenmoBanue cBsizu pabOTHI
CHJIBI C U3MEHEHHEM MEXaHWYEeCKOM SHepruu Tena Ha
MIpUMepe PACTIKEHUS] PE3HHOBOTO JKI'yTa

8 Henens

17

[TorenumaneHas sHeprus. [loTeHunanbHas sHEeprust
yrpyro nehopMUpPOBaHHOU MPYKUHBI.
[ToreHumanpHas SHEPTHsl TeJia BOJIU3U MOBEPXHOCTH
3emin.

9 "Henena

18

[loTeHunanpHbIE U HEIOTEHUHUANIBbHBIE CUIIbI. CBSI3b
paboThl HEe MOTEHIUATBHBIX CUJI C U3MEHEHUEM
MEXaHUYECKON SHEPIrUU CUCTEMBI TeJl. 3aKOH
COXpaHEHUsI MEXaHUYECKON IHEPTHUH.
Hemoncmpayusa. llepexo1 NIOTEHIIMATBLHOW SHEPTUU
B KUHETHUYECKYIO H OOpaTHO.

9 "Henena

19

VYrpyrue u Heynpyrue CTOJIKHOBEHHs. TexHuyeckue
yCTPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: BOJIOMET,
KOMNEp, TPY>KUHHBIN MUCTOJIET, IBUKEHHUE PAKET.
Jemoncmpayus. PeakTUBHOE ABWKEHHUE

10 Hemensa

20

KonTtponsHast padota Ne 1 o paszneny "Mexanuka"

10 HEenens

21

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUUECKO N
TEOPHUH U MX OIBITHOE 000CHOBaHKE. bpoyHOBCKOE
newkenue. uddysus. Jemoncmpayuu. OnbIThl,

11 Henens




JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BEIIECTBA,
doTorpadum MOJIEKyIl OPraHUIECKIX COCTUHEHUI.
OmnbiTe! 0 AU Py3un xkuaKOCTEH 1 ra30B. Moaenb
OpOYHOBCKOTO JIBHIKCHUSL.

22

XapakTep ABUKECHUS U B3aUMOJICHCTBHS YaCTHULL
BelecTBa. MoJenu CTpoeHust ra3oB, )KUJIKOCTEN 1
TBEP/BIX TEJ U OOBSICHEHUE CBOMCTB BEIIECTBA HA
OCHOBE 3TUX MoJenel. /Jemoncmpayuu. Monenb
onbiTa [lITepHa. OnbIThI, T0Ka3bIBAIOLINE
CYLIECTBOBAaHUE MEXKMOJIEKYJIIPHOTO
B3aUMOJENCTBU. MO1eb, WILTIOCTPUPYIOLIAS
MIPUPOAY JIaBJICHUS r'a3a Ha CTEHKHU COCY/a.

11 menens

23

Macca u pazmepsl Mosekyi. KosmuecTso BemecTsa.
[ToctrostnHas ABoraapo.

12 Henens

24

TermmoBoe paBHOBecue. TemnepaTtypa u €€
n3Mepenue. [kana remneparyp Llenbcus.

12 Henens

25

Mopenps nneanpHOTO raza. OCHOBHOE ypaBHEHUE
MOJ'ICKy.]'IS[pHO-KI/IHeTI/IquI(Oﬁ TECOpHUH UACATTBHOT'O
rasa.

13 Henmensa

26

AOGcomoTHas TemMIepaTypa Kak Mepa cpeiHei
KMHETUYECKOM 3HEPTruu TEIIOBOTO JBMKEHUS YaCTHUI]
raza. [lIkana temneparyp KenbBuna. ['a3oBbie
3aKkoHbl. YpaBHeHue MenpaeneeBa—Kianeiipona.

13 Henmensa

27

3akoH /lampTOHA.

14 wenensa

28

JlabopaTtopnas padota Ne 5 mo Teme «OmnpeneneHue
MAaccChl BO3/IyXa B KIIACCHOH KOMHATE Ha OCHOBE
M3MEpeHU 00bEMa KOMHATHI, TABJICHUS
TEMIIepaTyphl BO3/lyXa B HE»

14 uenensa

29

N3omnpornieccsl B uaealbHOM rasze ¢ HOCTOSHHBIM
KoJmuecTBOM BemlecTBa. [ paduueckoe
MIpe/ICTaBJICHIE U30IPOIIECCOB: N30TEPMa, U30X0pa,
n3obapa. TexHuueckue ycTpoiicTBa v MPaKTUIECKOE
MIPUMEHEHHE: TEPMOMETP, ObapomeTp. Yuenuueckuii
IKcnepumenm. ViccnenoBanue 3aBUCUMOCTH MEXIY
napaMeTpamMu COCTOSIHHSI pa3peKeHHOTO rasa.
Hemoncmpayus. OnbIThI, WUTIOCTPUPYIOIINE
YPaBHEHHUE COCTOSIHUS UICAIbHOIO Iasa,
U30IIPOLIECCHI.

15 Henensa

30

TepmonnHamuueckas cucteMa. BHyTpeHHss SHeprust
TEPMOIUHAMHYECKON CUCTEMBI U CIIOCOOBI €
n3MeHeHust. KonrmuecTBo TermioTsl U padoTa.
BuyTrpeHnHsis sHeprusi 0IHOaTOMHOTO H/1€aJbHOTO

15 Henens




rasa. /[emoncmpayusa. VI3MeHeHUE BHYTpEHHEN
SHEPTUH Tella IPH COBEPIICHUHU pabOTHI: BHIJIET
pOOKH U3 OYTBUIKH MO JEHCTBUEM CKATOTO
BO3/lyXa, HarpeBaHue 3(pupa B JIaTYHHOU TpyOKe
nyTéM TpeHHs (BUAE01EMOHCTPALIHS).

31

Buas! Tenonepenaun: TemIONpOBOIHOCTD,
KOHBEKLHUS, u3nydenue. Jemoncmpayusn. VIzmenenue
BHYTpPEHHEH 3Hepruu (TeMiepaTypsl) Tena Mpu
TerIonepeaye.

16 Hemens

32

VY nenpHas TEMIOEMKOCTH BellecTBa. KoymmuecTBo
TEIIOTHI TIpH Teruonepenaye. [lonstue 06
annabaTHOM Ipolecce. Yuenuueckuii Ikcnepumenm.
N3Mepenne ynenbHOM TEMI0EMKOCTH.
Jemoncmpayua. OnbIT 0 aguadbaTHOMY
pacCHIUPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM
OTHHBOM).

16 Hemens

33

[IepBblii 3aK0H TepMoauHAMUKH. [IpuMeneHne
MIEPBOTO 3aKOHA TEPMOJUHAMHUKH K U30IIPOLIECCAM.
I'padmueckas untepnperanus padboTh rasa.

17 uenensa

34

Bropoii 3akon TepmoanHamuku. HeobpatumocTs
MIPOLIECCOB B IIPUPOJE.

17 uenensa

35

TermoBbie MamuHbL. [[pUHITUTIBEI AEHCTBHS TETIIIOBBIX
MamuH. [IpeoOpa3oBanHus SHEPTUHU B TETUIOBBIX
MamuHax. KoapuuueHT moae3Horo aeicTBus
TEIJIOBOM MAaIlIHHEL.

18 wenmensa

36

Huxn Kapro u ero ko3 duiueHT mnosie3Horo
IEUCTBUSL.

18 Henensa

37

DKOJIOTHYECKHE MPOOIEMbI TEIIOOHEPT eTUKH.
Texuuueckue ycTpOHCTBA U MPAKTUYECKOE
MIPUMEHEHHE: IBUTATENIb BHYTPEHHETO CrOpaHus,
OBITOBOW XOJIOUIBHUK, KOHIUIIHOHED.
Jemoncmpayus. Monenu napoBoil TypOUHBL,
JIBUTATENSl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATETIS.

19 Henensa

38

ITapooGpazoBanue u koHaeHcanus. Vcnapenue u
kunenue. [Jemoncmpayua. Kunenne npu
MTOHW)KEHHOM JIaBJICHUH.

19 Henens

39

AOCOMIOTHAS U OTHOCUTETbHAS BIAKHOCTH BO3yXa.
Hacsliennsiit nap. Y aenbHas TeIiora
napooOpazoBaHusl. 3aBUCUMOCTh TEMIIEPATYPHI
KHUIICHMS OT ABJICHUA. YUenuueckuil IKcnepumenm.
H3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO31yXa.

20 Henens




Jlemoncmpayuu. CBoiicTBa HACBIIIIEHHBIX MTAPOB.
CriocoObl M3MEpPEHUs BIAKHOCTH.

40

Tsépnoe teno. Kpucramnmmyeckue u amopdHsie Temna.
AHuzoTponus cBOMCTB KpucTaos. XKuakue
KkpucTaybsl. CoBpeMEHHbIE MaTepUabI.

20 uenens

41

[TnaBnenue u KpucTaUIM3anUs. Y JelbHas TeIIoTa
wiaBnenus. Cyonumanus. /Jemoncmpayuu.
HaGnronenue narpeBaHus U TUIaBJICHUS
KPUCTaJNTMIECKOTO BelecTBa. JleMoHcTpams
KpPHUCTaJLIOB.

21 wenens

42

VYpaBHeHue temoBoro 6ananca. Texnuueckue
YCTPOWCTBA U MPAKTUYECKOE PUMEHEHHE: TUTPOMETP
1 IICUXPOMETP, KAJTOPUMETP, TEXHOJIOTHUH IMOJTYYCHHA
COBPEMCHHBIX MAaTCPUAJIOB, B TOM YHUCJIIC
HaHOMAaTCpruajaoB, U HAHOTCXHOJIOTHUH.

21 nenens

43

[ToBTOpEeHME M 0000IIIEHNE 3HAHMI 110 pa3IeTy
«MoutekynspHas GpHU3MKa U TEPMOTHHAMUKA)

22 "enens

44

KonTponsnas pabora Ne 2 no teme «MosekymsipHast
(bu3MKa U TEpMOIMHAMHUKA

22 "enens

45

DIIeKTpu3anus Tell. DNeKTPUIECKui 3apsi. JBa Buaa
ANEKTPUYECKUX 3apsAa0B. [Jemoncmpayus.
YCTpoUCTBO M MPUHIUIT IEUCTBUA SJIEKTPOMETpA.

23 menensd

46

[TpoBOAHMKH, AUDTIEKTPUKH U TIOTYITPOBOHUKH.
3aK0H COXpaHEHUS AMEKTPUIECKOTO 3apsiia.
Hemoncmpayusn. Bzaumoneiicteue
HadJICKTPU30BAHHBIX TEJL.

23 menensd

47

Bzaumopericteue 3apsiioB. 3akoH Kymnona. Touednblid
ANEKTPUYECKUH 3aps/l. DIEKTPUUECKOE TI0JIE.
Jlemoncmpayus. INEKTPUIECKOE MMOJIE 3aPsHKECHHBIX
Tell.

24 wenens

48

Hanpsxk€HHOCTB 3nekTprudeckoro mosd. [TpuHoun
CYIIEPIIO3UIIMU JIEKTPUUYECKUX nosier. JIunuun
HaIpsHKEHHOCTH 3JIEKTPUUYECKOTO MOJIS.

24 uenens

49

Pabota cun QJIICKTPOCTATHUYCCKOI'O IIOJIA. IToTenmuann.
PaznocTh moTeHIIUATIOB.

25 uenens

50

[IpoBOAHMKY U AUDIEKTPUKH B JIEKTPOCTATUYECKOM
noJse. Jusnexkrpuueckass IpOHUIIAEMOCTb.
Hemoncmpayusn. [IpoBoHUKY B
3NEKTPOCTATUUECKOM T0JIE. DIIEKTPOCTATUUECKAs
3aIuTa. [JJusneKTpuKy B 31€KTPOCTATUUECKOM IOJIE.

25 Henens

51

OnexrpoeéMkocTs. Konnencarop.

26 Henensa




52

DneKTPOEMKOCTH IJIOCKOT0 KOHJIEHCATOpa. DHEPIHUsl
3apsKEHHOTO KOHeHcaropa. Jemoncmpayuu.
3aBHCHUMOCTB JIEKTPOEMKOCTH IIJIOCKOTO
KOHJICHCATOPa OT IUIOIIAAN IUIACTHH, PACCTOSAHUS
MEKy HUMH U TADJIEKTPUYECKON IIPOHULIAEMOCTH.
OHeprus 3apsKEHHOr0 KOHAEHCATopa.

26 "enens

53

Jlaboparopuas padota Ne 6 o reme "M3mepenue
AJIEKTPOEMKOCTH KOHJIeHcaTopa"

27 "uenens

54

TexHuueckue ycTpouCTBa U IPAKTUYECKOE
IIPUMEHEHHE: MIIEKTPOCKOII, JIEKTPOMETP,
JIIEKTPOCTATUYECKAS 3aLIUTA, 3a3€MIICHUE
ANIEKTPOIPUOOPOB, KOHJEHCATOP, KOMUPOBAIbHBIN
anmapar, CTpyWHBIA IIPUHTED.

27 "uenenst

55

DNEeKTPUYECKUM TOK. Y CIIOBHUS CYIIECTBOBAHUS
ANEKTpUUEeCcKoTo Toka. Mctounuku Toka. Cuia Toka.
[Tocrostaubiil Tok. Hanpspkenue. 3akon Oma it
yJacTka uenu. Jemoncmpayusa. VIamepeHve CUIbl
TOKA W HaMPSHKEHUS.

28 Henensa

56

DIIEKTPUYECKOE COMPOTUBJIEHUE. Y JEITBHOE
conpoTuBiieHue BemecTBa. [locnenoBarensHoe,
napajuiesibHOe, CMEIIaHHOE COETUHEHHE
MIPOBOJTHUKOB. Yuenuueckuii 7kcnepumenm.
N3ydeHne cMeIaHHOrO COeTMHEHUS PE3UCTOPOB.
Jemoncmpayuu. 3aBUCUMOCTb COMIPOTUBJICHUS
UWIMHAPUYECKUX MPOBOJIHUKOB OT JUIUHBIL, IJI0OLIAIN
MONEPEYHOro ceyeHus u Matepuaia. CMeniaHHoe
CO€IMHEHUE MPOBOTHUKOB.

28 Henead

57

PaboTa anekTpuueckoro Toka. 3akoH JIxoyns—Jlenna.

MomHOoCTh QJICKTPHUYCCKOI'O TOKaA.

29 Henens

58

DNEeKTPOABUKYIIAsl CUJia U BHYTPEHHEE
COMPOTHBIIEHUE UCTOYHHKA TOKa. JlabopaTopHas
pabota Ne 7 o Teme «/I3mMepeHue IeKTPOABIKYILEH
CHJIBI UICTOYHHKA TOKA U €r0 BHYTPEHHET O
COTPOTHUBIICHUS

29 menens

59

3akon OMa 7151 TIOJIHOM (3aMKHYTOM) AJIEKTPUYECKOM
uenu. KopoTkoe 3ambikanue. Jemoncmpayus.
[IpsiMoe n3MepeHne AEKTPOABIKYILEH CHIIBI.
KopoTkoe 3aMbIkaHNe ralbBaHUUYECKOTO 3JIEMEHTA U
OLIEHKA BHYTPEHHETO CONIPOTUBIICHUSD)

30 Hemens

60

QHCKTpOHHaH MpOBOAUMOCTD TBépI[BIX MCTAJIJIOB.
3aBUCHMOCTD COIMPOTHUBJICHUA METAJIJIOB OT
TCMIICPATYPBHI. CBCpXHpOBOIII/IMOCTB.

30 Henmens




Jlemoncmpayus. 3aBUCUMOCTB COITPOTUBIICHHSI
METAJUIOB OT TEMIIEPaTyPHI.

61 Bcepoccuiickas mpoBepouHas pabota

31 wemensa

62 OnexTpuueckuil TOK B Bakyyme. CBolicTBa

OJICKTPOHHBIX ITYYKOB.

31 wemensa

[TonympoBoauuku. CoOCTBEHHAs U TPUMECHAS
MIPOBOJIMMOCTH TOJIYIIPOBOJHUKOB. CBOiicTBA p—N-
63 nepexonaa. [1oaynpoBoTHUKOBBIE TPHOOPHI.
Hemoncmpayus. OTHOCTOPOHHSIS TPOBOIUMOCTh
IHOA.

[Ipomexyrounas arrecranus. FIToroBas KOHTPOJIbHAS

64
pabota

32 "enens

DNEeKTpUYecCKuii TOK B pacTBOpax M paciuiaBax
AIIEKTPOJIHUTOB. DJIEKTPOJIUTHUYECKAST AUCCOIIHALIHSL.
65 DNeKTpOIu3. Yuenuueckui IKCnepumenm.
Ha6nronenue AIEKTPOJIN3a. JHemoncmpayus.
[TpoBOAMMOCTE IIEKTPOJUTOB.

32 Henens

DJIEKTPUYECKHI TOK B razax. CaMoCTOSITENbHBIN U
66 HECaMOCTOSITENbHBIN pa3psia. Momuus. [1nazma.

JHemoncmpayusn. IckpoBo# pa3psl U MPOBOJUMOCTh
BO3IyXa.

33 penens

TexHuyeckre yCcTpoicTBa U MPaKTUYECKOE
MIPpUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
WMCTOYHUKHU TOKA, 3JIEKTPOHArpeBaTeIbHbIE PUOOPHI,
67 AJIEKTPOOCBETUTEIIbHBIE TPUOOPHI, TEPMOMETP
COMPOTUBIICHUS, BAKYYMHBIN O], TEPMUCTOPHI U
(hOTOPE3UCTOPHL, OTYITPOBOTHUKOBBIN JHO,
raJibBaHHKa.

33 wemensa

68 [ToBTOpenue u 06001IeHNE 3HAHUIT 110 pa3aeTy
«DNEKTPOIMHAMUKA»

34 uenens

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11A KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO
JacoB

Bcero

Jara
U3yYEeHUsS

[ToctrostHHabie MarHuThl. B3anMmopencTeue
MOCTOSIHHBIX MAarHUTOB. MaruutHoe noJje. Bexkrop
MAarHuTHOM UHAYKIMHM. [IpuHImn cynepnosunuun
MAarHuTHBIX MoJiel. JIMHUY MarHUTHOW MHIYKLIHH.
Kaprrna nuHHAM MarHuTHOM MHAYKIIUH 110JIS
MOCTOSIHHBIX MAarHuTOB. lemoncmpayus. Jlnaun
WHIYKIIMM MAarHUTHOTO TOJIS.

1 Hemens

MaruauTHO€E 1oJie MPOBOIHUKA ¢ TOKOM. KapTuHa
JIUHUNM WHTYKITUA MarHUTHOTO TIOJISI JUTHHHOTO
MPSIMOTO MTPOBOJTHUKA M 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHMKA, KaTyIIKH C TOKOM. OnbIT Dpcrenaa.
B3anmoaericTBre MpoBOAHUKOB C TOKOM.
Yuenuueckuii 3xcnepumenm. V3ydaeHnre MarHuTHOTO
MOJI KaTYIIKU ¢ TOKOM. Jemoncmpayuu. OnbIT
Opcrena. OTKIIOHEHNE AMEKTPOHHOTO MTydKa
MarHUTHBIM TIoJieM. B3anMoericTBue 1Byx
MPOBOJTHUKOB C TOKOM.

1 genens

Cuna Amriepa, €€ MOIyJb U HallpaBJICHUE.
Hemoncmpayus. Cuna Ammepa.

2 Henensa

JlabopaTtopnas padora Ne 1 mo Teme «ccnenoBanue
JEWCTBUS TIOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM»

2 Hemensa

Cuina JlopeHiia, €€ MOIyJIb U HallpaBJICHUE.
JIBI>KEeHHE 3apsKEHHON YaCTHIBI B OTHOPOHOM
MarHutHoM noJie. Pabota cuiel Jlopenma.
Jemoncmpayus. JlevictBue cuibl JIopeHiia Ha HOHbI
AIEKTPOJINTA.

3 "Henensa

SIBneHue aneKTpoMarHuTHOM MHAYKIMH. [loTok
BEKTOPA MATHUTHON MHAYKIMH. DJIEKTPOABIKYILAS
cuiia UHAYKLIMH. 3aKOH 3J1€KTPOMAarHUTHOM
naaykuuu Oapanes. Jemoncmpayua. SIBnenue
ANEKTPOMArHUTHON UHIYKLIHUH.

3 "Henens

Jlaboparopnas padota Ne 2 mo teme «MccnenoBanue
SIBIICHUS JIEKTPOMArHUTHOW MHYKIIUK

4 uenens

BI/IXpeBOG QJICKTPUYIECCKOC II0JIC. 9JICKTpOI[BI/I)KYH_Ia}I
CHJIa MHAYKIIMU B IPOBOJAHUKE, IBUKYHICMCA
NOCTYHaTCJIbHO B OATHOPOAHOM MAaroHuTHOM II0JIC.

4 uenens




IIpaBuiio Jlenna. MHayKTUBHOCTE. fIBIeHUE
CaMOMHJIYKIIMH. DJIEKTPOABIKYIIAs CUIIa
CaMOMHJIyKIIMH. DJIEKTPOMATrHUTHOE I10JIE.
Jlemoncmpayuu. [1pasuno Jlenna. 3aBUCUMOCTh
IIEKTPOABMIKYILEN CHIIBI MHAYKIIUH OT CKOPOCTH
M3MEHEHUsI MAarHUTHOT'O TIOTOKA. SIBleHNe
CaMOMHJIyKIIUH.

DHeprust MarHUTHOTO TOJISl KaTYLIKU C TOKOM.
TexHuueckue ycTponuCcTBa U IPaAKTUYECKOE
IIPUMEHEHHE: IIOCTOSTHHBIE MarHUTHI,
AIIEKTPOMAarHMTHI, JIEKTPOJBUTATENb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHUILl, HHIYKIMOHHAS I1€Yb.

5 Henens

10

[ToBTOpenue u o6obmeHne mo Teme «MarauTHoe
noJjie. DIeKTPOMAarHUTHAST UHTYKITUS)

5 Henmens

11

Kontponsnas padota Ne 1 mo reme «MarautHoe
roJjie. DIEKTPOMarHUTHAS WHTYKITHS

6 Henens

12

Konebarennuas cucrema. CBOOOIHEIE MEXAHUYECKHUE
kosnebanus. 'apmonnyeckue xkonedbanus. [lepuon,
4acToTa, aMIuTyAa U asza konedanuid. [IpyxuHHbII
MasiTHUK. MaTeMaTu4eCcKnil MasTHUK. Y paBHEHUE
rapMOHHYECKHX Kosiebanui. [IpeBpamienue snepruu
MIpU FrapMOHUYECKUX KojeOaHusx. /Jemoncmpayuu.
HccnenoBanue mapameTpoB KoJieOaTeIbHOM CHCTEMBI
(IpY>KMHHBIN WM MaTEMaTUYECKU MasiTHUK).
HaGnronenue 3aryxarmommx KojeOaHuH.
HccnenoBanue CBONMCTB BBIHYKICHHBIX KOJICOAHUH.
Habmonenue pe3onanca.

6 Henens

13

JlabopaTtopnas padora Ne 3 o teme «lccnenoBanue
3aBUCHUMOCTH IIepro/ia MajbIX KojebaHui rpy3a Ha
HUTH OT JJIMHBI HUTU U MACChI Tpy3a»

7 "Henens

14

Konebartenbublit koHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHBIC KOJICOAHUS B UACATbHOM
K0JIe0aTeIbHOM KOHTYpE. AHAJIOTHUS MEXKIY
MEXaHUYECKUMH U 3JICKTPOMArHUTHBIMHU
KoJICOaHUSAMH. Yuenuueckuii IKcnepumenm.
HccnenoBanue nepeMeHHOI0 TOKA B LEMH U3
MOCJIEIOBATEFHO COEIMHEHHBIX KOHIEHCATOPA,
KaTymku u pesuctopa. Jemoncmpayuu. CBoOO HBIE
ANIEKTPOMArHUTHBIE KoJebanus. OCIIIIOrpaMMbl
(3aBUCHMOCTH CUJIBI TOKA U HAIPSKEHUS OT BPEMEHH )
JUIS SIIEKTPOMArHUTHBIX KOJIeOaHUi.

7 Henes

15

CDOpMyJ'Ia TomcoHa. 3aKoH COXpaHCHUA DHCPIUHA B

& Henens




nacaJibHOM KoJie0aTeIbHOM KOHTYpC.

16

[IpencraBieHue o 3aTyxaromMX KOJIeOaHUIX.
BrinyxenHble MexaHudeckue kojebanus. Pesonanc.
BbiHyXI€HHbBIE 3JIEKTPOMArHUTHBIE KOJICOaHMUSL.
Jemoncmpayusa. Pe3oHaHc npu nociie0BaTeIbHOM
COCAMHCHUH PE3NCTOPA, KATYIIKWM UHAYKTUBHOCTU U
KOHJIEHCATOpA.

8 Hemens

17

[lepemennsblit Tok. CUHYCOUJAJIbHBIN IEpEMEHHBIN
TOK. MOIITHOCTh IEPEMEHHOTO TOKA. AMIUIUTYHOE U
JEUCTBYIOLIEE 3HAYECHUE CUJIbI TOKA U HANIPSHKEHUS.

9 Henena

18

Tpancdopmarop. [IpousBoacTso, nepenaya u
OTpeOJIEHNE AIIEKTPUUYECKON PHEPTUH.
Jemoncmpayusa. Mojenb TMHUM 3JEKTpoIepeayn.

9 Henens

19

DKOJIOTUYECKHE PUCKU IIPU MTPOU3BOJICTBE
aNeKTpo3Heprun. KynpTypa HCob30BaHus
AJIIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HU.

10 Henensa

20

TexHnueckre ycTpoiCcTBa U MPaKTUYECKOE
MIPUMEHEHHE: dJIEKTPUUECKUN 3BOHOK, TEHEPATOP
IIEPEMEHHOT0 TOKA, JIMHUM JIEKTpoInepesay.

10 memensa

21

MexaHn4ecKre BOJIHBI, YCIOBHUS pacpOCTPAHEHHUS.
[Tepuoa. CkopocCTh paclipoCTpaHEHUs U JJIMHA
BOJIHBL. [lonepeunblie v IPOAOIbHBIE BOJIHBI.
Hutepdepentius u nudpakiuss MEXaHUYECKUX BOJTH.
Jlemoncmpayuu. O6pa3oBaHre U pacIpoOCTPaHEHUE
MONEPEYHBIX U MPO0JIBHBIX BoJH. Konebmtomeecs
TEJIO KaK UCTOYHUK 3BYyKa. Habmionenue oTpaskeHus u
MpeIoMIICHUs MeXaHndeckux BoiH. HaGmonenue
uHTepPepeHuu 1 TudpaKud MEXaHUYECKUX BOJIH.

11 senens

22

3Byk. CkopocTb 3ByKa. [']poMKOCTh 3ByKa. BoicoTa
toHa. TemOp 3ByKa. lemoncmpauuu. 3ByKoBO#
pe3onaHc. HabmoieHue cBsizu rpOMKOCTH 3BYKa U
BBICOTHI TOHA C aMILTUTYAON U 4aCTOTON KOJIeOaHMIA.

11 Henmensa

23

DNIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBUS U3JIy4YEHUS
3JIEKTPOMAarHUTHBIX BOJIH. B3auMHas opueHTanus
BekTopoB E, B, V B aiekTpoMarHuTHOM BOJIHE.
CBOIICTBA AIIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE,
MpeIoMIICHUE, TOSApU3aIus, TUGpPaKIHs,
untepdepeniusa. CKOPOCTh AMEKTPOMArHUTHBIX
BOJIH. [IIkana snekTpoMarHuTHEIX BOJH. [Ipumenenune
ANIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.
Jemoncmpayusa. ViccienoBanue CBONCTB
AJEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, IPEIIOMIICHHUE,

12 wenmensa




noJisipu3anus, 1uppakuus, HHTepPepeHns.

24

HpI/IHHI/IHBI pPaaruoOCBA3U U TCIICBUACHUA.
Pannonokanus. DneKTpOMarHUTHOE 3arpsi3sHEHUE
OKpyKarolen cpesibl. TeXHUYECKUE yCTPOUCTBA U
MPAKTUICCKOC MPUMCHCHUC: MY3bIKAJIbHBIC
HHCTPYMCHTHI, YJIBTPAa3BYKOBAas JUArHOCTHKA B
TEXHUKE U MEIULUHE, pajap, paluolpUEMHUK,
TEJIeBU30p, aHTCHHA, TesieoH, CBY-meyn.

12 Henensa

25

KonTtponsnas padota Ne 2 o temam "MexaHnueckne
U DJIEKTPOMAarHuTHbIE KosiebaHus. Mexannyeckue u
AJIEKTPOMArHUTHBIEC BOJTHBI"

13 Hemens

26

I'eomerpuueckas onruka. [Ipsmonuneiinoe
pacIpoCTpaHEHHE CBETA B OJTHOPOAHOU cpene. JIya
cBeTa. ToueuHblld HICTOYHUK CBETA. emoncmpayus.
[IpssMonMHENHOE pacIpOCTPaHEHNE, OTPAKEHNE U
npenomiieHre ceera. OnrTuyeckue npudopkl.

13 Henensa

27

OtpaxxeHue cBeTa. 3aKOHBI OTPAYKEHHUSI CBETA.
[TocTpoenue n3o0paxeHuil B IIOCKOM 3epKaje.
Jlemoncmpayusa. IlonHoe BHyTpeHHEE OTPAKEHHUE.
Monenb cBeTOBOIA.

14 uenensa

28

[Ipenomiienne cBeTa. 3aKOHbI MPEJTOMIIEHHUS CBETA.
AOCOTIOTHBIN MOKa3aTess npenomieHus. [lomHoe
BHYTpEHHEe oTpakeHue. [IpeneabHbplid yroi mojaHoro
BHYTPEHHETO OTPaKECHHUS.

14 wenensa

29

JlaGopaTtopnas pabota Ne 4 o Teme «/3mepenune
MoKa3aTels MPEIIOMIICHHSI CTEKIIa

15 wenmena

30

CoOwuparorue u paccenBaronye JuH3b1. ToHKas
JnH3a. DOKYCHOE pacCTOSIHUE U ONTUYECKas Cujia
TOHKOU JuH3bI. [locTpoeHune n3o0paxeHuii B
COOMpAaIOIMX U PacCeHBAIOIINX JIMH3aX. Dopmyna
TOHKOW JINH3BL. Y BEIMYEHHE, JaBAEMOE JIMH30M.
[Ipenensl TPUMEHUMOCTH T€OMETPUUYECKON ONTUKH.
Hemoncmpayuu. ViccnenoBanve CBOMCTB
n300pakeHUH B JIMH3AX.

15 Henensa

31

Jlaboparopnas padota Ne 5 o teme «MccnenoBanue
CBOMCTB M300paXeHUH B JINH3AX.

16 Hemens

32

Hucniepcust cBeta. C0XHBIN cocTaB 6€10r0 CBeTa.
LBet. JIabopaTopHas padora Ne 6 o Teme
«Habmonenue nucnepcun cseray. Jemoncmpayuu.
Habnronenue nucnepcun cBeta. [lomydyenue cnekrpa
C TIOMOIIbIO MPU3MBI

16 Henens




33

Bonnosas ontuka. MaTepdepeHnns ceeta.
KorepenTHbie uCTOYHUKU. Y CIOBUS HAOIIOACHUS
MaKCUMYMOB 1 MUHIMYMOB B UHTEP(PEPEHIIMOHHOM
KapTHUHE OT JABYX CHH(]A3HBIX KOT€PEHTHBIX
WCTOYHUKOB. Jemoncmpauus. Habmonenve
uHTep(EPEHIINH CBETA.

17 uenmensa

34

Hudpaxmus ceera. Judpakunonnas pemérka.
YcnoBue HaOIIOACHUS TIABHBIX MAaKCUMYMOB IIPH
MaJeHUU MOHOXPOMAaTHYECKOIO CBETA Ha
madpaxnuonnyto pemérky. [lomspusamnus cera.
TexHnueckre ycTponucTBa U MPaKTUYECKOE
MIpUMEHEHHE: OUKH, JyNa, poToanmapar,
MIPOEKIIMOHHBIN anmapar, MUKPOCKOII, TEJIECKOTI,
BOJIOKOHHA$ ONTUKA, AU(PPAKIIMOHHAS pPElIETKa,
nossipoul. lemoncmpayuu. Hadnonenue
mudpaxun cera. [losrydeHne cekrpa ¢ HOMOILBIO
TdpakioHHOM pemérku. Habmonenue
MOJIIPU3ALIMU CBETa. MOIe MUKPOCKOIIA,
TEJIECKOTIA.

17 wenens

35

KonTponsnas padora Ne 3 o reme «Ontuka»

18 Hemensa

36

['panuLIBI MPUMEHUMOCTH KJIACCUYECKON MEXAHUKH.
[ToctynaTel cnenuaibHON TEOPUH OTHOCUTEIHHOCTH:
WHBAPUAHTHOCTh MOJYJIsI CKOPOCTH CBETa B BaKyyMe,
MPUHITUIT OTHOCUTEILHOCTHA DUHIITEHHA.

18 wenmensa

37

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHUE
BPEMEHH U COKpAICHUE JTTHHBI.

19 Henmensa

38

9Hepr1/1;1 1 UMITYJIbC pCHHTHBHCTCKOﬁ HYaCTHUIIBI.

19 Henensa

39

CBs13b MaccCHI ¢ SHGPFHCﬁ U UMITYJIbCOM
peHHTHBHCTCKOﬁ YaCTHUIbI. :‘)HCpFI/IH ITOKO4I.

20 Henens

40

®dotonbl. opmyna [Tnanka cBs3u sHEPTHN POTOHA C
€ro 4acTOTON. DHEprusi U UMITYIbC GOTOHA.

20 Henens

41

OtkpsiTue u uccnenoBanue potordpdexra. OnbITh A.

I'. CroneroBa. lemoncmpayusn. ®otodPpdext Ha
YCTAaHOBKE C LIMHKOBOM IJIACTUHOM.

21 "enens

42

3akonbl pororddekra. YpaBHeHHE DUHIITEHHA 15
¢dororpdexra. «KpacHas rpanuna» pororddexra.
JHemoncmpayusa. ViccienoBanue 3akOHOB BHEIITHETO
¢dororddekra.

21 "enens

43

JHasnenue ceera. Onbitel [1. H. JIeGenena.
XUMHYECKOE JIEUCTBHUE CBETA.

22 "Henens

44

Texauueckue yCTpOﬁCTBa H IPAKTUYICCKOC

22 "enens




npuMeHeHue: (OTOAIEMEHT, (POTOJATUHK, COJTHEUHAS
Oatapes, ceeroauo. Jemoncmpayuu. CBETOAUO.
Conneunas 6artapest.

45

[ToBTOpenue u 00oOIIeHNE 3HAHUN TI0 TeMe
«DNeMeHThl KBAHTOBOM ONTHKHY

23 uenens

46

Monens aroma Tomcona. OmbiThl Pesepdopmaa mo
paccesiHuio o-yactull. [InanerapHas Mojens aToma.
Jlemoncmpayuu. Monens oneita Pesepdopra.
Onpenenenre JJIMHBI BOJHBI J1a3epa.

23 "enens

47

[Tocrynatel bopa.

24 uenens

48

N3nyuenue u noruomienre (OTOHOB MPU MEPEXOE
aToMa C OJTHOTO YPOBHS SHEPIUH Ha Apyrou. Buasl
cnekTpoB. CIeKTp ypOBHEH 3HEepruu aroma
BOJOPOJA. Yuenuueckuii Jkcnepumenm.
Habntonenue nuHelyaToro cnekrTpa.
Jlemoncmpayusa. Habmoienne TuHeRYaTHIX
CIEKTPOB HU3IIyYEHHUSI.

24 wenensa

49

BosHoBsI€ cBOMcTBa yacTull. Bosubl ne bporins.
Kopmyckynsipao-BoHOBOM yanu3m. CIIOHTaHHOE U
BBIHYXKJICHHOE M3JIydeHHe. TeXHUUeCKre yCTpoicTBa
Y MIPAKTUYECKOE TPUMEHEHHUE: CIIEKTPAJIbHBIN aHAIN3
(cmexTpockom), J1a3zep, KBAHTOBBIA KOMIBIOTED.
HemoncTpaums. Jlazep.

25 Henens

50

DKCIEpUMEHTBHI, TOKa3bIBAIOIIHNE CII0KHOCTh
crpoeHus siapa. OTKPBITHE PAJHOAKTHBHOCTH.
OmnbiThl Pesepdopna mo onpeneneHuo cocraBa
PalMOaKTUBHOTO M3ITyYCHUS. YueHuueckui
IKcnepumenm. ViccrieoBanyie TPeKOB 4acTuIl (110
roToBbIM (poTorpadusm).

25 Henens

o1

CaoiicTBa anbda-, 6era-, raMmma-u3aydeHus. BiausHaue
PaZMOAaKTUBHOCTH HA KUBBIE OPTaHU3MBI.

26 Henens

52

OTtkpbITHE TPOTOHA U HEMTpoHA. HykiloHHas Moenb
snpa ['eitzen6epra—Banenko. 3apsy sapa. MaccoBoe
yucio sapa. M3oronsl. Anbda-pacnaj. DneKTpOHHBIN
Y TIO3UTPOHHBIN OeTa-pacnaj. ['amma-u3nydeHue.
3aKOH paIMOAaKTUBHOTO paCIa/ia.

26 Henens

53

OHeprus cBA3U HyKJIOHOB B sipe. SIIE€pHbIE CUJIBI.
Hedekt maccol sapa. SAnepHble peakuuu. [lenenue u
cuHTe3 saaep. AnepHslii peakrop. TepMosaepHbIi
cuHTes. [Ipobaembl 1 mepCneKTUBBI SACPHON
SHEPreTUKU. JKOJIOTHUECKUE aCIIEKThI IEPHON
SHEPIeTUKHU.

27 Henens




54

OnemeHTapHble yacTULbl. OTKpPBITHE IO3UTPOHA.
Mertoab! HAOMIOACHHUS U PETHCTPALIUH 3JIEMEHTapHBIX
yacTul. yHaMeHTaIbHbIE B3AUMOICHCTBHSL.
EnuncTBo usnyeckoit kapTuHbI Mupa. TexHuueckue
YCTPOMCTBA U IIPAKTUYECKOE IPUMEHEHHUE: T0O3UMETP,
Kamepa BunbCoHa, s1epHBIi peakTop, aTOMHAs
o6omb6a. Jemoncmpayus. Ca€TauK NOHU3UPYIOMINX
YacTHL.

27 uenens

55

Oransl pa3BUTHS acTpoHOMuU. [Ipuknagaoe u
MHPOBO33PEHYECKOE 3HAUCHNE aCTPOHOMUU. By
3B&3nHOTO Heba. Co3Be3us, ipKUe 3BE3/IbI, TUIAHETHI,
UX BUAUMOE IBIDKCHHUE. YueHuuecKue Haoio0eHus.
Habmtoienust HeBOOPYKEHHBIM IJ1a30M C
HCIOJIb30BaHNEM KOMIBIOTEPHBIX MTPHIIOKCHUN JJIsT
OTIpeIeTICHUS TI0JIOKEHUSI HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3/usi CeBepHOTo
TTOJTYIIAPHS U SIPKHE 3BE3TBL.

28 Henens

56

Conneunas cuctema. Coiaie. CotHeUHas
aKTUBHOCTH. McTounuk sneprun CosHIA U 3BE3.
Yuenuueckue nabnrooenua. Hadmronenus B
teneckon JIyHsl, minanet, Mieunoro I1ytu.

28 Henead

57

3BE31bI, UX OCHOBHBIE XapaKTepUCTUKH. J[narpamma
«CHEKTPATbHBIN KJIACC — CBETUMOCTBY. 3BE3IbI
TIIaBHOM IMOCJIEIOBATEILHOCTH. 3aBUCHMOCTD «Macca
— CBETUMOCTbEY» IS 3BE3]] TIIaBHOM
MOCJIeI0BaTeIbHOCTH. BHyTpeHHEee cTpoeHuE 3BE3 .
CoBpeMeHHBIC TTPEACTABJICHHS O MMPOUCXOKICHUHU U
sporoy ConHIa v 3BE37. DTambl )KU3HH 3BE3.

29 menens

58

Muneunsbiii [Iyts — Hamia I'anaktuka. [lonoxenue u
nekenne CoiHia B ["amaktuke. THITBI raaKTHK.
Panuoranaktuku u kBazapbl. UEpHBIE JBIPHI B SApax
TraJIaKTHK.

29 Henens

59

Bcenennas. Pacmiupenne Beenennoit. 3akon Xa606ma.
Paz6eranne ranaxktuk. Teopust bosbimoro B3peiBa.
PenukToBO€ H3MyUueHHE.

30 Hemens

60

MacmraGHast cTpykTypa Beenennoit.
Meraranakruka.

30 Hemens

61

IIpomexyrounas arrecranus. Mtorosas
KOHTpOJIbHast paboTa

31 Henens

62

Hepeménnsie mpobaemMbl aCTpOHOMUU.

31 Henens

63

[ToBTOpeHue u 06001IeHNE 3HAHUI 110 pa3AeTy

32 Hemensa




"DeMeHThI aCTPOHOMHHU U acTpopu3uKu"

Ponp gusuku u acTpOHOMUU B 3KOHOMUYECKOM, 32 nenenst
64 TEXHOJIOTUYECKOH, COLMAIBHOM U 3THYECKO# chepax 1
JeATeIbHOCTH YeJIOBEKa
65 Pousb u MecTo (pu3MKM M aCTPOHOMHUU B COBPEMEHHOM 1 33 Henens
HAy4YHOH KapTHHE MUpa
66 Pounb ¢puzndeckoii Teopun B GopMUpOBaHUN 1 33 Henens
MpeCTaBICHUN O (PU3NIECKON KapTHHE MUpa
Mecto ¢pu3nMUecKoil KAPTHHBI MUPA B OOIIEM PSITY 34 nenens
67 COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEICTABICHHHA 1
0 TIpUpOIe
68 [ToBTOpeHue u 06001IeHNE 3HAaHUH 110 KypCy (pU3uKu 1 34 nenens
3a 11 xmace
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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