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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢u3uke 06a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Ttakxke ¢ yuérom (¢enepaiibHONM paboyeill mporpaMMbl BOCHUTAHHUS U
KOHLEMIMU MpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTENIbHBIX
OpraHu3alusaXx Poccuiickon Oenepanuu, peAN3YIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE IPOTPAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawomuxcs 10-11 knmaccoB mpu
oOydyeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mno ¢usuke coorBerctByeT TpeboBanusiMm OGI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeIMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYHUTHIBAET HEOOXOJUMOCTh pealu3alryd MEXKIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyUYHBIMU Y4YeOHBIMHM TMpeameTamu. B Heit
OTIPEJICIISIIOTCS. OCHOBHBIC ENH M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (M3HKHU: JTUYHOCTHBIE,
MeTanpeaAMETHbIE, TpeIMeTHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIHOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (pU3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMUS;

e cojepkaHue yueOHoro npeamera «Ousuka» no rogam o0yyeHHsl.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBE yueOHOro IpeaMeTa B ILIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpykaromeMm Mupe. LkonpHBIN Kype PU3NKHN — CHCTEMOOOpa3y O
JUIS €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB, NOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3ydyaeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri um  acTpoHommei. Mcmomb3oBaHWE W AKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHUKA  ONpeleNseT XapakTep U Pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe SHEepPreTuKH, TPAaHCIOpPTa, OCBOCHHUS
KOCMOCa, IOJIy4EHUs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMA CBOMCTBAMHU U JIPYTHX.
W3yuyenne Qu3MKH BHOCUT OCHOBHOM BKJIaa B (POpMHpOBaHHE ECTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSIThH
HAYYHBIA METOJ] TIO3HAHUSA MIPH BBINOJIHEHUN UMU YIEOHBIX UCCIICIOBAHHA.

B ocHoBYy kypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro o0Imero oOpa3oBaHUs
MOJIOKEH pAX WACH, KOTOpPblE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTHYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuali U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KAK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beUHEH BOKpYr @Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIIECTBE U
TnoJie.

Hoes eymanumapuzayuu. EE peanuzainus TpeArnojaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HAayKH, OCMBICIIEHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTMEeM oOOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 9KOJOTMUECKUMHU MPOOIeMaMH.

Hoes  npuknaonoti Hanpaenennocmu. Kypc ¢usuku npenmnosiaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKHX M TEXHOJOTMYECKUX MPHIIOKECHHIM
U3Y4YEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKMM TMpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a TaKkxke 00CYXICHUS
npo0JieM paloOHAIBHOTO MPUPOIOTOIB30BaHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3MKA HAa YPOBHE CpEAHEro OoOIIero
oOpaszoBaHus SBIAIOTCSA (uU3MdYeckue Teopuu ((popMupoBaHHe MPEACTABICHUA O
CTPYKTYpE MOCTPOCHUSI PU3NYECKON TEOpUHU, POiu (yHIaMEHTAIbHBIX 3aKOHOB H
OPUHUMIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUH U
IIPOIIECCOB).

CHCTEeMHO-IeSITEIbHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alliU SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YyJaronnuxcs.
Jlns  GazoBoro ypoBHS Kypca (QU3MKM — 3TO HCIOJIB30BAHHE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB M J1AOOpaTOpPHBIX padorT,
KOTOpBIC B TporpamMme 1o (u3uke oObSIMHEHBI B OONIUN CITMCOK YUYCHHYECCKUX
MPaKTUYECKUX padoT. BeiaeneHne B yKa3aHHOM IE€peyHe J1abopaTOpHBIX padoT,
IIPOBOJUMBIX JUII KOHTPOJSL M  OLIEHKH, OCYIIECTBISIETCS  yYaCTHUKAMMU
0o0pa30BaTeIbHOrO IMpoLecca MCXOAsl U3 OCOOCHHOCTEH IUIAaHUPOBAaHUS U
ocHamleHuss kaOuHeta ¢usuku. [lpm sTomM oOecmeunBaeTcss OBIAJCHHE
O0y4aloUMMHCS YMEHUSIMH TNPOBOJUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
MIPEIIOKEHHBIX TUITOTES.

bonpioe BHMMaHWE yIENsA€TCS PEUIEHUI0 PAacYETHBIX M KauyeCTBEHHBIX
3ana4. Ilpu 3TOM A pacy€THBIX 3a/1a4 NPHOPUTETOM SIBIISIOTCS 3aJauyd C SIBHO
3a/1aHHOM (PU3UYECKON MOJIEIIBIO, TO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pas3fena Kypca, TaK U MHTETPUPYS 3HAHUS W3
pa3HbIX pa3nesnoB. JlJig KaueCTBEHHBIX 3a/1ad MPUOPUTETOM SIBIISIIOTCS 3aJaHUS Ha
OoOBsSICHEHHE TPOTECKaHUS (U3MUECKHX SBICHUH W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrommue BblOOpa (PU3MYECKOW MOJENU IJsi CUTyalud MPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusiMu PI'OC COO k MarepualbHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpoiecca 0a30BBI ypOBEHb Kypca
(bU3MKHM HAa YPOBHE CPEIHETO O0IIEro 00pa3oBaHus JOJKEH U3y4aThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKH WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOTO IMUKIa. B kaOuHeTe (U3UKHA JIOJDKHO OBITH
HEeoOXoauMoe J1labopatopHOe OOOpYJOBAHME JUISl BBINOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUYCCKUX PabOT U JACMOHCTPAIMOHHOE
obopyioBaHUE.

JlemoHCcTpanmonHoe o0OopynoBaHue (OPMHPYETCS B COOTBETCTBUU C
NPUHIIMIIOM MHWHUMAJIBHOW JIOCTATOYHOCTH U  O0ECIeUMBACT TIOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme M0 (U3MKE KIOYEBBIX JEMOHCTPAIMA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHMH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 00OpyIOBaHUE [IJIs YYEHHUYECKHUX MPAKTUUYECKHX pabdoT
dbopMupyetcst B BUie TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUIEKTHI
1abopaToOpHOTrO O00O0pPYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U ITM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE ITUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SIBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECa W CTPEMIJICHUS OOYYAIOIIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HMX MHTEIUICKTYyaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI];

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS B (HOPMHUPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOMIEHHUS K OKPY KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHSI KaK peE3ylibTaTa H3yYCHUS
OCHOB CTPOCHHMSI MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DU3UKH,

e (opmupoBaHne yMmMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHHEM
dbu3HUeCKUX 3HAHUIN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBanue mpeAcTaBICHUN O poiu (DU3UKH IS PA3BUTHSA JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

JlocTkeHnue ATUX Ieliel 00ecTeunBaeTcs peleHneM CIIeAyIonuX 3a7a4 B

MpoIecce u3yueHus Kypca (U3MKHA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (U3nYECcKux
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX, BKJIIOYAst MEXaHUKY,
MOJIEKYJISIPHYIO  (PU3UKY, 3JIEKTPOJMHAMHKY, KBAaHTOBYIO (U3HKY U
AIEMEHTBI aCTPOPU3UKH;

e (QopMHpOBaHHE yMEHUW TMPUMEHITh TEOPETUUYECKUE 3HAHUS IS
0o0ObsiICHEHUS (PU3UYECKUX SBJICHUM B TMPUPOAEC U IS TMPUHSITHUS
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOEGHHME CIOCOOOB pEHIeHUs PAa3IMYHbIX 3a/Jad C SBHO 3aJaHHOM
¢uznuecko MoOJENbIo, 3ajay, MOApPa3yMEBAIOLUIUX CaMOCTOSITEIbHOE
co3gaHue pu3NUecKord MOJEINH, aJIEKBAaTHON yCIOBUSM 3a/1a4H;

e TMOHMMaHUE (UINYECKUX OCHOB W TPHUHIUIIOB JEHUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIQJICHUE METOJAMH CAMOCTOSTEJIPHOTO TUTAHUPOBAHUS W TPOBEACHUS
bU3UYECKUX DKCIEPUMEHTOB, aHajlM3a W HHTEpHpeTaruu uHOOpMaInH,
OTIpEJICIICHHS] IOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yibTaTa;

e CO3JIaHUE YCJIOBUH ISl Pa3BUTHS YMEHUM MPOECKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOM JEATEITLHOCTH.

Ha wusyuenne ¢usuku (0a30BbIi ypOBEHB) Ha YPOBHE CpPEIHETO OOIIEro
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 xmacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamme 1o (¢U3MKE TMepeyeHb JaOOpPaTOPHBIX M
NPAKTHYECKUX paboT SBISETCS PEKOMEHIOBaHHBIM, YYMUTENb JelaeT BBIOOD
NPOBEJICHUs JIA0OPAaTOPHBIX pPadOT U OMNBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYarOIIUXCS.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o mnpuponae. Hayuneie MeTOIBl ITO3HAHUS OKPYKAIOLIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B MPOLIECCE IIO3HAHMS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3uku B (GOpMHUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHpA, B IPAKTUYECKOU AECATEIBHOCTH JIOIEH.

Jlemoncmpayuu

AnHanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

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

ITepemenienre, CKOpOCTh (CpeliHsisi CKOPOCTb, MIHOBEHHAs CKOPOCTb) H
YCKOPEHHE MaTEepUAIbHOM TOUYKH, WX MPOCKIHUH HAa OCHU CHUCTEMBI KOOPJMHAT.
Ciio)xeHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOE IBIKEeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMS, MYTH U TMEpPEeMEIICHUs
MaTepuabHON TOYKH OT BPEMEHH.

CBoboaHoe nazeHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonunentnoe  nBmkeHue. JIBMKEHME  MaTepUaIbHOM TOYKH IO
OKPY’KHOCTH C IMMOCTOSTHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJI0Bask CKOPOCTh, JIMHEWHAS
ckopocTtsk. [lepron u gacrota odpamenus. LleHTpocTpeMHUTEbHOE YCKOPEHHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE TNPUMEHEHUE: CHUIAOMETP,
JIBH>KEHUE CHAPSI0OB, LIENTHBIE U PEMEHHBIC NIEpPEAAYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WLIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoGpazoBanre IBMKEHUHN C UCTIOJIH30BAHUEM MTPOCTHIX MEXaHNU3MOB.

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

HaGmionenue aBukeHHsl Teia, OPOILIEHHOrO MOJA YIioM K TOPU3OHTY U
TOPU30HTAIIBHO.



N3mepenue yckopeHusi CBOOOJHOrO MaieHHs.

Hanpagnenue ckopocTy Ipu ABUKEHUHU MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

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

N3ydeHune nBUXKEHUS 1IapuKa B BA3KOM )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIeHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

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

Macca Tena. Cuna. Ilpuniun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
IUIsl MaTepuaabHOU TOUKU. TpeTuii 3akoH HeloTOHA 1151 MaTepuaibHbIX TOUEK.

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

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

Tpenue. Buasl TpeHus (Mokosi, CKoJibkeHus, kaueHus). Cuina tpenusa. Cyxoe
tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokosi. Koadduument tpenus.
Cuita conpoTUBIIEHU MPU IBH>KEHUU Teja B KUIKOCTU WJIU ra3e.

[TocTynarenpHOE U BpamaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuibl OTHOCUTEIBHO OCH BpamieHus. Ilnedo cunbl. YcmoBus
pPaBHOBECHS TBEPJOTO TENA.

TexHuueckue ycTpoWCTBA M NPAKTUUECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINUX TEN.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuenue nBuxkeHus Opycka 1Mo HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCMMOCTH CHJI YINPYTOCTH, BO3HHUKAIOIIMX B MPYXUHE U
pE3UHOBOM 00pas3iie, OT ux AedopMaluu.

HccnenoBanue yciioBUM pPaBHOBECHS TBEPAOTO TENA, HMEIOLIETO OCh
BpalEHUS.

Tema 3. 3akoHbl coxpaneHusn 6 MmexanHukKe

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTEpHAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIyJibca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

Pabota criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETUYECKON SHEPTUH.

[ToTenuuanbHas SHEPTHUS. [ToTenuuanbHas SHEPrus yIpyro
nedhopMUpoBaHHONW  TpyKuHbL.  [loTeHIManbHass dSHeprusi Tena  BOJMU3HU
MOBEPXHOCTH 3E€MJIU.

[ToTeHnuanbHple W HEMOTCHIMATBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIIUABHBIX CHWJI C HM3MCHEHHUEM MEXaHWYECKOW HSHEPIUU CHUCTEMBI Tell.
3aK0H COXpaHCHHSI MEXaHUYECKOU SHEPTHUHU.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

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

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE BUXKEHUE.

[Tepexo MOTEHIMABLHON YHEPTUUA B KHHETHYECKYIO U 00OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydeHne aOCOJIIOTHO HEYNPYroro yjaapa C MOMOIIBIO JABYX OIWHAKOBBIX
HUTSHBIX MasTHHKOB.

HccnenoBanue cBsizM pabOThl CUJIBI C U3MEHEHUEM MEXaHMYECKON 3HEepruu
T€Ja Ha IPUMEPE PACTIKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa 1 TEPMOANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUYECKOM TEOPUU M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBwkenue. Juddysusa. Xapaktep ABUKCHUS W
B3aUMOJICMCTBUS YacCTHI] BenlecTBa. MOJIENIM CTPOCHUSA Ta30B, XUJIKOCTEH U
TBEPIBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesie. Macca u
pasmepsl MoJiekyi. KonmnmuectBo BemecTsa. [loctositnHas ABoraapo.

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



Mopens  upeambHOro rasza. OCHOBHOE  ypaBHEHHE  MOJEKYJISPHO-
KUHETUYECKOW TEOpUU HACaNIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpEHEM KUHETUYECKOW DJHEPIUU TEIJIOBOrO ABMKEHMS dYacTtull rasa. lllkama
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHue MeHneneeBa—KianeipoHna.
3akoH [lanbroHa. M30mponeccsl B UI€aTbHOM Ta3e C MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpencTaBIeHUE H3O0MPOIECCOB: H30TEPMa, H30X0pa,
nzo0apa.

TexHuueckue yCTpOHMCTBA W MPAKTUUYECKOE NPUMEHEHUE. TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BemiecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCJTUHEHUM.

OnpiTel 0 1M PYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJICHCTBHS.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJICAIBHOrO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomol

Onpenenenue Macchbl BO3AyXa B KIACCHOM KOMHAaTe€ Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBIICHUS U TeMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
cUCTEeMBbI U ciocoObl €€ n3MeHenus. KonnuectBo TermioTsl U padbora. BHyTpeHHss
SHEprus  ONHOATOMHOIO  MJAECAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y JeIbHAs TEIUIOEMKOCTh BEIIECTBA.
KosmmuecTBO TEIOTHI IpU TeTUIONEPENAYE.

[lonsiTue 00 angumabatHOM mponecce. llepBblii 3aKOH TEPMOIMHAMUKHU.
[IpumeneHne TepBOro 3akoHAa TEPMOAMHAMUKH K wm3ompolieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuk. HeoOpaTumMocTs NpoLieccoB B MPUPOJIE.

TermoBble  MammHbl.  [IpUHOMIIBIL  OEWCTBUA  TEIUIOBBIX  MAallWH.
[IpeoOpazoBanusi >Hepruv B TEIJIOBbIX MamuHax. KoadduuueHt none3Horo
nenrcTBus TemoBo MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeUCTBHS. DKOJOTMYECKUE MPOOIEMBbI TETIOSHEPTETUKH.



TexHuueckue yCTpPOMCTBA U MPAKTUYECKOE TPUMEHEHUE: JIBUTaTElb
BHYTPEHHETO CrOpaHus, OBITOBOM XOJIO0IMIbHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW J>HEpPruM Tejia MPU COBEPIICHUH PaOOTHI: BBUIET
npoOKku U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEM TpeHHUsl (BUI€OAEMOHCTpAL).

N3meneHne BHyTpeHHEN SHEPTUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpiT 1Mo ananabaTHOMY pAacCIIMPEHHIO BO3AyXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOpPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusa eeuwjecmea. DPazoevie nepexoonl

[TapooOpaszoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHASA U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacelmeHHbld mnap. YaenbHas TemIoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesa. AHU30TPOIUS CBOMCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaITU3aus. Y iepHas TerioTa miasnenus. Cyomumanus.

VYpaBHeHHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MAaTE€pUajoB, B
TOM YHCJIE HAHOMATEPHUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM [1aBJICHUMU.

Crioco0bl n3MepeHus BIAXKHOCTH.

HaGmronenne HarpeBaHus U MIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Paznen 4. DieKTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauusi Ted. OIEeKTpU4eckuil 3apsia. JlBa BuAa AIEKTPUUYECKHUX
3apsiioB. [IpOBOJHUKYM, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsiaa.
B3aumopericteue 3apsaoB. 3akoH Kynona. ToueuHblil 37€KTPUUECKUI 3apsl.
Onektpuueckoe 1mone. Hampsok€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHnmn



CYIIEPHO3ULUU DIIEKTPUUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  amekrpocratnueckoro  moia.  llotenmuan.  PasHocThb
MOTeHIUAN0B. [IpOBONHMKM W JOUAIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

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

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHHE: DIIEKTPOCKOII,
ANEKTPOMETpP, DJEKTPOCTaTUUECKass 3alluTa, 3a3eMJIEHHUE HIIEKTPOINpPUOOPOB,
KOHJICHCATOP, KONMMPOBAIbHbBIN anmnapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TE.

[TpoBOJTHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMPNEKTPUKH B AIIEKTPOCTATUYECKOM I1OJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHcaTopa OT IUIOLIAau
IUJTACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCaTopa.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

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

DNEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAaHUA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixenue. 3akon OMa i1 yyacTKa LEMHu.

DNEKTPUUECKOE COMPOTUBJIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBaTtenpHOE, MapaILIEIIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AJIEKTPUYECKOT 0 TOKA.

DNEeKTPOJABWKYIIasi CHJIa U BHYTPEHHEE CONMPOTHBIEHUE HWCTOYHUKA TOKA.
3akoH OMa [1J1s MOJTHOM (3aMKHYTOM) 3ieKTpruyecko nenu. Koporkoe 3aMbIKaHuE.

DONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUYecKuil TOK B BakyyMme. CBONCTBA JIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWU. CobOcTBeHHas 151 IPUMECHAs MIPOBOJUMOCTD
noynpoBoAHUKOB. CBolicTBa p—n-niepexona. [lomynpoBoiHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  dSJICKTPOJIMTOB.
DIIEKTPONIUTUYECKASA JUCCOUUALMUSA. DIEKTPOIIN3.



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

TexHuyeckue yCTpOMCTBA M MPAKTHYECKOE MPUMEHCHHUE: aMIIEPMETP,
BOJITMETP, pPEOCTaT, HWCTOYHMKU TOKA, OAJIEKTPOHArpeBaTeNIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHS, BAKYYMHBIN THO/,
TEPMUCTOPHI U POTOPEIUCTOPHI, OJTYIPOBOAHUKOBBIN TUO]I, TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HApsIKEHUS.

3aBUCUMOCTh COMPOTHUBJICHUS LUIUHAPUYECKUX TMPOBOJHUKOB OT JIJIMHBI,
IUIOILAIN MTONIEPEYHOr0 CEYEHU U MaTepHuaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[IpsmMoe wu3MepeHue dIeKTpOoABWKyHIEH cuibl. KOpoTkoe 3aMbIKaHueE
raJqbBaHUYECKOT0 JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHUMOCTH CONPOTUBIICHHS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psl U NpOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMemanHoro COeIMHEHUs PE3UCTOPOB.

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

HaGmronenue snexktposnusa.

MexnpeaMeTHble CBS3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsa B 10 Kitacce OCYIIECTBISETCS C
y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBS3€M C KypcaMHU MAaTEMaTHKHU,
OMOJIOrMH, XUMHH, Teorpadu ¥ TEXHOJIOTHUH.

Mesicnpeomemnvle nonamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUSA: SIBIICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKas BEIMYMHA, 3aKOH,
TEOpusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECIINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: penieHUE CHCTEMbl YypPAaBHCHMH, JHHEWHas (QyHKIUS,
napabona, runepOosa, ux rpaduku U CBONCTBA, TPUTOHOMETpHUUYECKHE ()YHKITUU:
CHUHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE TOXKAECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

Buonoeusa: MexaHn4eckoe IBWKEHHE B )KMBOW mpupoze, Auddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BUJIbI TEIIONEPENAaUyH, TEIIOBOE PABHOBECHUE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: DUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJIIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPJIBIX TEJN, XKUJIKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOWCTBA METAIIOB, AJIEKTPOJIMTHUYECKAS JUCCOLMALINS,
raJbBaHUKa.

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

Texnonoeus: npeoOpa3oBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHHs] B TEXHUKE, IOJUIMIIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET M JAPYrHe€), JIBHUrareilb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObBITOBOM XOJOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUAIOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpUOOpPOB,
KCEpOKC, CTPYWHBIN NPUHTED, ANEKTPOHATPEBATEIbHBIE npuOopHl,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoauHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomMacHuUmMHAasA UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMojeicTBHME  MOCTOSSHHBIX ~ MarHUTOB.
MarautHoe mone. Bektop MarHuTHOM uHAYKUMU. [IpuHuun cynepno3unuu
MAarHUTHBIX MOJeW. JIMHMM MarHuTHOW MHAYKUMU. KapTuHa JMHWNM MarHUTHOU
WHIYKUIWHU TOJS TOCTOSTHHBIX MarHUTOB.

MarnutHoe TI0JI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHuTHOTO TOJI JJIMHHOTO MPSIMOTO IMPOBOJHUMKA M 3aMKHYTOTO KOJBLEBOIO
IPOBOJIHUKA, KaTyIIKU ¢ TOKOM. OnbIT OpcTeaa. BzauMoaenicTBue MpoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenua, e€ MOyJib U HalpaBJieHUE. [[BHKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuibl JlopeHia.

SlBneHne BIIEKTPOMAarHUTHOW WHAYKOUMH. [loTOK BEKkTOpa MArHUTHOM
UHIYKIUU. OJIEKTPOABMXKYIIAA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuuu Gapanest.

BuxpeBoe nsnekTpuyeckoe moJie. IDJIEKTPOABMKYIIAsS CHIA WHIAYKUHH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHAYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKU C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, 3JEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIH HJIEMEHTAPHBIX
YacTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX POBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBre cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2NEKTPOMAarHUTHOW WHYKIIVY.

IIpasuno Jlenua.

3aBUCHMOCTb DJIEKTPOABMKYLIEH CHUJIbI MHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHre MarHuTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue 1eiCTBUSA MOCTOSHHOTO MAarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON UHAYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHUmMHble KoJ1eOanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHe  KosieOaHMUs.
Napmonnyeckue konebanus. [lepuon, wacrora, amruintyaa u ($aza xosieOaHUH.
[IpyxxuHHBI MasgTHUK. MaTeMaTHUYECKUH MAasiTHUK. YPaBHEHHE TaPMOHHYECKUX
kosieOanuii. [IpeBpalenre sHeprun nMpu rapMOHUYECKUX KOIeOAHUSIX.

Konebarenbubiii koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOaHHS B
UJCATHHOM KOJe0aTeTbHOM KOHType. AHAJIOTUs MEXKIYy MEXaHWUYECKUMH H
ANEKTpOMarHuTHeIMA  KoJeOanusimu. dopmyna Tomcona. 3akoH coXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOATeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxarouux KoyieOaHUSIX. BbIHYXKIEHHbIE MEXaHHUYECKHE
KoseOanus. Pezonanc. BeiHYXIeHHBIEC 3JI€KTPOMArHUTHBIE KOJIEOAHNS.

Ilepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIEE 3HAYEHUE CHJIbI TOKa M
HaIpPSKEHUS.

Tpauchopmarop. [IponsBoacTBo, mepeaada U MOTPEOSICHHE DICKTPUICCKOM
SHEPIruM. DKOJOTMYECKHUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
WCIOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JJIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJjieOaTeIbHONW CHCTEMBI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHbIE KOJIEOaHUSI.

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

Pe3onanc mnpu mocnenoBaTebHOM COCAMHEHUW PE3UCTOpa, KaTYIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mojens JIMHUY JIEKTPOINEePEIauu.

Vuenuueckuii skcnepumenm, 1abopamopmbsie pabomel

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

HccnenoBanre mMepeMEHHOTO0 TOKa B ILENM W3 TOCJIEA0BATEIbHO
COCTMHEHHBIX KOHACHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazZHUMHbBLE 60JIHbL

Mexannueckue BOJIHBI, ycCJIOBHS pacrnpoctpanenus. I[lepuona. CxopocTb
pacripocTpaHeHusi W JyiMHA BoOJIHBL. [lomepeyHbie W TPOJOJIBHBIC BOJIHBI.
Nutepdepennus u qudpakius MEXaHUUECKUX BOJTH.

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

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSI M3JYyUYECHHS JIEKTPOMATrHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anekTtpomaruutHoil BoiHe. CBOWMCTBA
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XXEHHUE, MpeIOoMIICHUE, MOJIspu3anus, AUPpaKius,
unTepdepennns. CKOpoCTh ANMEKTPOMArHUTHBIX BOJIH.

[IIkana >7E€KTPOMAarHUTHBIX BOJIH. [[puMeHEHHNE 3JEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TENEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arPsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUUECKOE IPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3ByKOBas AMArHOCTUKA B TEXHUKE WU MEIMIIMHE, paaap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

Konebmromeecs Teo Kak ICTOYHUK 3BYKA.

HaGmronenne oTpakeHHs ¥ MPEIOMIICHUST MEXaHUYECKUX BOJTH.

Hab6mronenne natepdepeniinm u audpakiinu MEXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne CBsSI3W TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
IpesioMJIeHUE, Noaspu3anus, Audpakuus, UHTepPEepeHIIHs.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHENWHOE pacnpoCTpaHEHUE CBETA B
ogHopoaHou cpene. JIyu ceera. TouedHbIi HCTOYHHK CBETA.

OTtpaxxenue cBeta. 3aKOHBI oTpaxeHus cBeta. [locTtpoeHue nzoOpaxeHuil B
IIJIOCKOM 3€pKarlie.

[IpenomiieHue cBeTa. 3aKOHBI TPEIOMIICHUS CBeTa. AOCOIOTHBIN MOKa3aTeNb
npenomiieHus. [lomHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yroja TOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus ceeta. ClioxHBIN cocTaB O6emnoro ceera. L[BeT.

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JuH3a. DokycHoe
paccTosiHUEe W ONTHYEecKash cujia TOHKOW JimH3bl. [locTpoeHue uzoOpakeHuil B
coOHparIMX U paccerBaronux JuH3ax. opMyna TOHKOW JMH3BL. YBEJIUYCHHE,
JlaBaeMOoe€ JINH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONITHUKH.

BonnoBass ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKHU.
VYcnoBus HaOMOICHUS MaKCUMYMOB M MHHUMYMOB B HMHTEp(EpPEHIIMOHHON
KapTHUHE OT ABYX CHH(]A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBeta. JudpakiumoHHas peméTka. YcCiIoBHEe HaOIIOICHUS
[JIABHBIX ~MAaKCUMYMOB TIpU NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGPaKkIMOHHYIO PEIIETKY.

[Tonsspuzanms ceera.

TexHuueckne ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OMNTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMonMHEHOE paclpOCTPAHEHUE, OTPAKEHHE U MPEIIOMIIEHUE CBETA.
OnTudeckue mpruodopkI.

[TonHOe BHyTpeHHEE OTpakeHre. Moienb CBETOBOAA.

NccnenoBanne cBOMCTB M300paKeHU B JIMH3AX.

Mogenn MUKpOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakiyu ceera.

Hab6monenne nucrnepcuu cBera.

[TonyuyeHue cnekTpa ¢ MOMOMIBIO IPU3MBI.

[TonydeHnne criekTpa ¢ MOMOIIBI0 TH(PPAKITMOHHON PEIIETKH.

HaGntonenue nonsipuzanuu cBera.

Vuenuueckuii sxkcnepumenm, nabopamophwvie pabomwi



N3mepenue nmokazaresns NpeaoMIIeHUS CTEKIIA.
HccnenoBanue cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Paszaesn 6. OcHOBBI CIeMAILHONH TEOPUH OTHOCUTEJIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [ToctynaTel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETA B BaKyyMe, IPUHLINI OTHOCUTEJIBHOCTH DWHILITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU M COKPAILCHHE
JUTVHBI.
OHeprus U UMIYJIbC PEASATUBUCTCKOW YACTHIIBIL.

CBs13b MacCHI C BHCPFHCﬁ U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPI‘I/IH
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. dnemenmul KBAHMOBOU ONMUKU
®dotonbl. Dopmyna [lnanka cBs3u sHEpPrun (POTOHA C €r0 YACTOTON. DHEPTUs
¥ UMITYJIbC (HOTOHA.
OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

doToaddexra. YpaBHenue DiHmTeriHa st Gororddekra. «KpacHas rpaHuIia
dboTorddexra.

HaBnenue ceera. OnwiTel I11. H. JIeGenena.

XUMHYECKOE JICUCTBUE CBETA.

TexHuueckne yCTpoMCTBA W MPAKTUYECKOE TMpPUMEHEHHe: (POTOIIEMEHT,
dboTomaTunK, coiHeuHas 6aTapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

Hccnenoranue 3akoHOB BHeHEro ¢hoTodddexra.

Cseronuos.

Conneynas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHHIO o -4acTHII.
[Inanerapnas mopmens aroma. lloctynater bopa. M3nydenume u mnormiomeHue
(GOTOHOB TpW TMepexoje aroMa C OJHOTO YPOBHS DSHEPTUUM Ha ApYyrou. Bumsl
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BosnnoBbie cBoiicTBa yactull. Boaubl ne bpoiis. KopnyckyisipHo-BOIHOBOM
Ty aJii3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHE.

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



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenue nuHeRyaThIX CIEKTPOB U3TyYEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Peszepdopna mo  ompeneneHuro  cocTaBa
paanoakTuBHOro u3nydenus. CoiictBa anbda-, Oera-, ramma-u3IydeHUs.
Biusinue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens siapa ['eitzenGepra—
NBanenko. 3apsa sapa. MaccoBoe uncino saapa. M30tonsl.

Anbda-pacnan. DNEKTpOHHBIA M TO3UTPOHHBIM OeTa-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOAaKTUBHOrO pacnaja.

DHeprusi CBsI3M HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u cuHTE3 €.

Anepnsiii peaktop. Tepmosinepubiii cuHTe3. [IpobOiieMbl W TEPCIEKTHUBBI
AIEPHON SHEPreTUKUA. DKOJIOTUYECKUE ACIIEKThI SIAEPHON SHEPTETUKHU.

DneMeHTapHble YacTULbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHHS U PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaIbHble B3auMoeHcTBUA. EAMHCTBO pu3nyeckoi KapTUHBI MUpa.

TexHudeckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIil peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CUY€TUnK HOHU3UPYIOIIUX YACTHLI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3zen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtansl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKue 3BE3/bI, TUIAHETHI, WX BHUIMMOE
JIBIDKCHHE.

ConHeynas cucreMa.

Connne. ComHeuHass akTUBHOCThb. McTounuk sHeprum ConHIIAa W 3BE3.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIECAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTBY» 11 3BE3J] TJIABHOW IOCJIEA0BATEIbHOCTH. BHYyTpeHHEE CTpoeHue



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U 3Bomonuu CoyHIa u
3BE3/. DTambl )KU3HU 3BE3I.

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

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa661a. PazOeranue rajgakTuk.
Teopus boibiioro B3peiBa. PeaukroBoe u3inydeHue.

Macmtabnas ctpyktypa Beenennoit. Meraranakruka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenust HEeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHUEM KOMITbIOTEPHBIX
OPUJIOXKEHUH JIs OTpe/iesieHUs MOJNI0XKEHUsI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3A1s1 CEBEPHOTO MOMYMIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, manet, Miieunoro IlyTu.

O6o0maromiee NOBTOPEHNE

Ponsr ¢u3ukm wW  acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATUYECKOM cepax AesTeTbHOCTH YelIOBeKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAYYHOU KapTUHE MUPA, POJib (PU3NYECKOU TCOPUH
B (GOpMHUpPOBAaHUM TPEJCTABICHUNA O (U3MYECKOM KapTUHE MHUpPA, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIIEHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsa B 11 Kilacce ocymecTBIsIETCS C
Y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBS3€M C KypcaMHU MAaTEMaTHKHU,
OMOJIOTMH, XUMHH, Teorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumore3a, (u3MYecKass BEIUYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMH, TPU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpEeJICIICHHE TUIONIA N TIIOCKUX (puryp u 00bEéMa Ted.

buonoeus: »snekTpuueckue SIBJICHUS B KUMBOM MpUpPOJE, KoJeOaTeabHbIE
JNBH)KEHUS B )KMBOW MPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, ACHUCTBUE
paanaly Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTYpa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHUs KPUCTAIIMYECKOW PEMIETKH, CHEKTPaTIbHbIN
aHaJn3.



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

Texnonocus: JMHUM DJIEKTPOIIEpenad, TIEHEPATOp IEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIIMOHHAS II€Yb, pPAAAp, PAAHONPUEMHHK, TEIEBU30P,
aHTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpEIHEro oOIIero
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTeIbHbBIX PE3YJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIC PE3YyIbTAaThl OCBOCHUS yueOHOro npeamera «Dusnkay T0IKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIM{, TIO3UTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUITMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIECTBA, PACIIUPEHUE >XKU3HEHHOTO
OTBITa W OMBITA JEATEILHOCTH B MPOIIECCE pean3allid OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEIILHOU JICITEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpasKaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAXKTAHCKOW MO3UIIMU 00YUAIOMIETroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIEeCTBa;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYENIOBEYECKUX T'YMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITaHCKOIO
oO0IIecTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNyg;

yYMEHHUE B3aUMOJIECTBOBATH C COLUATIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOHN U BOJIOHTEPCKOMN AEATEIBbHOCTH;

2) IAaTPHUOTUYECKOT0 BOCTIUTAHUSA:

c(hopMUPOBAaHHOCTH POCCUUCKOM TPaXIaHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

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

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCITIUTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OpUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHUCJE B
NESATENBHOCTH YYEHOTO;

OCO3HAHHE JIUIHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOILIECHHUE K MUPY, BKIIIOUAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIETO (PU3NYECKON HAYKE;



S) TPyA0BOr0 BOCIIUTAHUS:

MHTEPEC K pa3InyHbIM cdepaMm npodecCUuOHANBHONU AEATENbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO M caMOOOpa30BaHUIO B 00JaCTH
(bU3UKHN HA TPOTSHKEHUU BCEU KU3HU;

6) PK0JIOrM4eCKOro BOCIIMTAHMS

c(OpPMHUPOBAHHOCTh SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHUE TIJI00aIbLHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIIEHUE JECUCTBUM B OKPYKAIOWIEN CPEJEC HA OCHOBE
3HAHMS 1leJield yCTOWYMBOTO Pa3BUTHS YEJI0BEUECTBA;

pacHIMpeHre OmbITa JeATEeIbHOCTH HKOJOIMYECKOW HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUU MO (PU3HKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(OpPMHPOBAHHOCT MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PUBHUECCKON HAYKH,

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTh B IpoIlecce
U3y4eHHs  (U3MKH  OCYHIECTBISTH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAJIBHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble Jornueckue AecTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIMUPOBAaTh M aKTyaJIM3UpPOBaTh  MPOOJIEeMY,
paccMmarpuBaTh €€ BCECTOPOHHE;
OTIPENIETATh IETH JEeATSIBHOCTH, 3a/laBaTh TapaMEeTpbhl W KPUTEPUU WX
TOCTH)KCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTpHBAEMBIX
(bu3HUECKUX SABICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBbl ¢ y4E€TOM aHaIM3a HMEIOIIUXCS
MaTepHAIbHBIX 1 HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEILHOCTh, OIICHUBATH COOTBETCTBUEC PE3YIHTATOB
IIEJISIM, OIICHUBATh PUCKH TMOCIIEACTBUH JCSTEIIBHOCTH;
KOOPJIWHUPOBATh M  BBIMOJTHATH pabOTy B  YCIOBHSX PEaIbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBble ucciienoBaTeabcKue TeiCTBUS
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIOUEBHIMA TOHSITHSIMU M METOJAMHU
bu3nYecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEIOBATENIbCKON M MPOCKTHON JEITEIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY MOUCKY
METOJIOB pEIHICHHS 3a1ad (U3NYECKOTO COJCP)KAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIHHOCTH IO TMOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEpIpETalui, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUI0O B PAa3NIUYHBIX YYeOHBIX
CUTYallUsX, B TOM YKCJIE TIPU CO3JIaHUU YYE€OHBIX TPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATh IPUYMHHO-CIICACTBEHHBIE CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ pEIIeHHs, HAXOAHWTh apryMEHTHI JJIs JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHbIE B XOJE peHIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOPMYIHUPOBATh COOCTBEHHBIC 3aJaud B 00pa30BaTEIHHOMN
JESTELHOCTH, B TOM YHCJIC IPU U3yYEeHUU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3WKE B MPAKTHUECKYIO 00JIacTh
KHU3HEICITETHHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTeH;

BBIJIBUraTh HOBbIE UJIEH, NIpeJiaraTb OPUrMHAJIBHBIE MTOIXO0/Ibl U PELLIECHUS;

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

PabGora ¢ undgopmanmeii:

BJIaJIETh HABBIKAMU MOJyYEHUs MHPOpMALUHU (PU3UUYECKOTO COAEpIKAHUSA U3
HUCTOYHHMKOB Ppa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYILECTBIATh IIOWCK, aHaJM3,
CUCTEMAaTH3allMI0 M HUHTEPIpETalnio MHPOPMAlUU pPa3IMYHBIX BUIOB U (hopm
IpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH()OPMALINH;

UCTOJb30BaTh  CpPeICTBa HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTUHA B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPraHU3alIMOHHBIX
3aJa4 ¢ COONIOIGHHEM TpeOOBaHUN OSPrOHOMHMKH, TEXHUKH O€30IacHOCTH,
TUTHUEHBI, PECcypcocOepeKeHus, MPaBOBBIX U  OITHUUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (U3NYECKOTO COACpPXKAHUS B pa3IMUHBIX (opMmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEBON ayIUTOPUH, BEIONpAs ONTHUMAIBHYIO
(Gopmy mpencTaBiICHUS U BU3YyaTH3aIUH.

KoMMyHuKaTHBHBIC YHUBEpPCAIbHbIC YUeOHbIE 1eliCTBHSA:
OCYLIECTBIIITh  OOILEHHE Ha ypokax (U3UKM U BO BHE-YpPOUHOHU
NEATENbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOHQIMKTHBIX CUTyallUd M  CMAr4arh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUAYAIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX JIEUCTBHM C y4€TOoM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KaXK0I'0 YCHA KOJUICKTUBA,

IIPUHUMATHh  L€IM  COBMECTHOM  JACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBUSA 10 €€ INOCTHKEHHUIO: COCTaBJIATH IUIaH JIEUCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYX AaTh pe3ylbTaThl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOIO yYaCTHMKA KOMAaHIbl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULMUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATH IIO3UTUBHOE CTPATErMYECKOE TOBEICHUE B PaA3JIMYHBIX
CUTYalUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCcAJIbHbIE YYeOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIIECTBJIATh TMO3HABATEIBHYIO JIECSITEIHPHOCTh B 00JIaCTH
GU3MKM W aCTPOHOMHH, BBISBIATH TMPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
cOOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEILHO COCTAaBJISITh IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a/1a4, IJIaH BBITIOJIHEHHS TPAKTHYECKON pabOThI ¢ YUYETOM UMEIOIITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETOYTCHUM;

JlaBaTh OLICHKY HOBBIM CUTYalIUsIM;

pacMpsITh paMKH Y4€OHOTO MpeaAMETa Ha OCHOBE JIMYHBIX MPENOUYTCHUH;

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaThH e€ro, OpaTh Ha ceOs
OTBETCTBEHHOCTH 32 PEIICHUE;

OIIEHUBATh MPUOOPETEHHBIN OIBIT;

crocoOCcTBOBaTh (HOPMUPOBAHUIO M IPOSBICHHUIO SPYAUIIHMH B 00JIACTH
(bM3UKH, TOCTOSTHHO MOBHIIIATh CBOM 00Pa30BaTEIIbHBIA U KYJBTYPHBIN YPOBCHD.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:

JlaBaTh OILICHKY HOBBIM CHTYyallUsiIM, BHOCHTH KOPPEKTHUBBHI B JEATCIHHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIETSAM;

BJIQJICTh ~ HaBBIKAMM  TIO3HABATEIbHOW  pedIeKCMM  KaKk  OCO3HaHHS
COBEPIIAEMBIX JICUCTBUA W MBICIUTEIBHBIX TMPOILECCOB, HMX PE3YJbTATOB U
OCHOBaAHUI;



HCIIOIB30BaTh NMPUEMBI peieKCUU IS OIICHKU CUTYallH, BHIOOpa BEPHOTO
pelieHus;

YMETh OILICHUBAaTh PUCKM U CBOCBPEMEHHO MNPUHUMATh PEIICHHS IO HX
CHIDKCHMIO;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPU aHAIU3e pPe3yIbTaToOB
JeSITeIIbHOCTH,

NpUHUMATh ce0s1, TOHUMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX MpPU aHAIU3E Pe3yIbTaToOB
JeSITeIIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JIPYTUX HA OIITUOKH.

B mporecce nocTmkeHUs JIMYHOCTHBIX PE3YJILTATOB OCBOCHHS MPOTPAMMBbI
no ¢u3MKe 1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y OOyYaromuxcs
COBEPIIICHCTBYETCS SMOIIMOHATBHBIN UHTCIUICKT, e AToJIararomii
c(hOopMUPOBAHHOCTb:

CaMOCO3HAaHMS, BKIIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AIMOIIMOHATBHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTHUS COOCTBEHHOW SMOIMOHAILHON C(ephl,
OBITh YBEpECHHBIM B cele;

CaMOPETYJIMPOBAHMUs, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh AaJanTHUPOBATBCA K
AMOIMOHAIBHBIM U3MEHEHUSIM U TIPOSIBIISATH THOKOCTh, OBITh OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHMBAIUMH, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIU U
yCIexy, ONTUMM3M, WHUIUATUBHOCTh, YMEHHME JCHCTBOBAaTb HUCXOJS M3 CBOUX
BO3MO>KHOCTEH;

SMIIATUH, BKIIOYAIOMIEH CIIOCOOHOCTH IIOHMMATh SMOIIMOHAIBLHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €ro IPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMATbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U pa3periaTh KOH(IMKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HA TPUMEpPAX pOJIb U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4yHOM KApTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKH U
TE€XHOJIOTHH, B MPAKTUYECKOU JI€ITEITbHOCTH JIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHEHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MarepualibHasi TOUKa, HHEpIMajdbHas cCUucTeMa OTCU€Ta, abCOIOTHO TBEPAOE TENO,
WJICAIBHBIN Ta3, MOJACIHN CTPOCHHS Ta30B, )KUAKOCTEW W TBEPHABIX TEJ, TOYCUHBIN
AIEKTPUUYECKUI 3aps]l IPU pelieHun HU3NYECKuX 3a1ay;



pacro3HaBaTh (QpU3HUECKUE SIBICHUS (IIPOIECChl) U OOBSICHSATh UX HA OCHOBE
3aKOHOB MEXaHWKHU, MOJEKYJISIPHO-KUHETUUECKON TEOpHUHM CTPOCHHS BEIEeCTBA U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIKEHHE, CBOOOJHOE TAJECHHUE Tel, JBWKEHHE IO OKPYXHOCTH, HHEpIUS,
B3auMojielicTBue Tel, Auddy3usi, OpOYHOBCKOE JIBHKEHHUE, CTPOCHUE >KUIAKOCTEH
1 TBEPJIBIX TEJI, K3MEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKIACHUH), TEIJIOBOE
paBHOBECHUE, WCIApEHHE, KOHICHCAIUS, TUIABJICHHUE, KPUCTAJUIN3AIUs, KUIICHHE,
BJIYKHOCTb BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
COCy/l€, CBSI3b MEXKIY IMapamMeTpaMu COCTOSHMSI Tra3a B H30MpPOIECcCax,
AJIEKTpU3aIUs TEJl, B3AUMOJIECHCTBUE 3aPs/I0B;

OMUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCIMOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpAWHATA, MyTh, MEPEMENIEHHUE, CKOPOCThb, YCKOpPEHHE, Macca Teja, Cuia,
UMITYJIbC Te€Ja, KUHETHYECKasl YHEPTUsl, MOTCHIMAIbHAs dHEPTUs, MEeXaHUYeCKasl
paboTa, MexXaHWYeCKass MOIINHOCTh, IIPU ONHCAaHWW TMPABWIBHO TPAKTOBATh
(GU3UYECKU CMBICII HCTOJB3yEMbIX BEJIIMYMH, MX OOO3HAYCHMS] W E€IUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJIMYMHAMH,

OTMHUCBHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONBb3Yd (U3MUYECKHe BEIUYMHBI: JaBJIEHWE Tra3a, TeMIeparypa, CpeIHss
KMHETUYECKasl SHEPrusl XaOTUYECKOTO JABHUXKEHHUS MOJIEKYJI, CPEIHEKBagpaTHUHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIeWCTBUA TEIJIOBOTO JBUTATENs; TMPU OIMHMCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKUA CMBICH HCMONB3YEMbIX BEIHMYHMH, UX
o0O3HAaUEHUsI W CAWHUIIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIONIUE JIAHHYIO
(Gu3MUECKYI0 BEIMYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MYecKUe BEIUUMHBI: IJICKTPUUECKUN 3aps/l,
AIEKTPUUYECKOE MOJIe, HAMPSKEHHOCTh MOJIS, MMOTEHIMAJ, PA3HOCTh MOTEHIINAJIOB;
Py ONHWCAHWM TIPABWJIBHO TPAKTOBAaTh (PU3UYECKUI CMBICT HCIOJIb3yEeMbIX
BEJIMYMH, UX OOO3HAUEHUS W EAWHUILIbI; YKa3blBaTh (POPMYJIbI, CBS3BIBAIOIINE
JAHHYIO0 (PU3MUYECKYIO BEIMYUHY C IPYTUMH BEIUYHHAMU;

aHATM3UPOBATh (PU3NUYECKHUE TPOIECCHl U SIBICHUS, WUCIIONB3Ys (U3MUECKHE
3aKOHBI ¥ MPUHIUIIBL: 3aKOH BcemMupHoro tsarotenus, I, II u III 3akonsr HeroTOHA,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS UMITYJbCa,
MPUHIUIT CYNEPIO3UIUN CHUJI, MPUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, TIa30BBIC
3aKOHBI, CBSI3b CPEHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COJIFOTHOM TeMmepaTypol, MepBbld 3aKOH TEPMOJIUHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsiia, 3akoH KynoHa, mpu 3TOM pas3iuyaTh CIOBECHYIO



(GOpMyIHPOBKY 3aKOHA, €T0 MAaTEeMAaTHYECKOE BBIPAKCHHE W YCJIOBHS (TPaHUIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIBI JACHCTBUS MAaIlWH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3inudaTh YCJIOBHS WX OE30MACHOTO WCIOJB30BAHUS B
MMOBCETHEBHOM KU3HU;

BBITIOJHATh JKCIEPUMEHTHI TI0 WCCICIOBAHUI0 (U3UYECCKUX SBICHUU W
MPOIIECCOB C HCITOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOTO OOOPYIOBaHUS, IMPOBOJIUTH OIBIT H
(bOopMyITHpPOBATH BHIBOIBL;

OCYIICCTBIISITh MPSMBIE ¥ KOCBEHHBIC U3MEPCHHSI (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATh ONTHUMAJBHBIN CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHHIC
METOJIbI OIIEHKH TIOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIIMYMHAMH  C
UCIIOJIb30BAHUEM TMPSMBIX HM3MEPCHHM, MPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY,
(GUKCHpPOBATh PE3YJBTATHl TOJYYCHHOW 3aBUCUMOCTH (DU3MYCCKHX BCIIMYWH B
BUJIE TAOJIUIT U Tpa(HKOB, JIeJIaTh BIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHUS;

coOrO/IaTh MpaBuiIa OE30MacHOTO TPyAa MPH MPOBEACHHH HCCIEIOBAHUN B
pamMKax y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOMU
JESTENHHOCTU C WCIOJIb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U J1abOpaTOpHOTro
000py10BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIW3a YCJIOBHS 3a/1auu
BBIOMPATh (U3UYECKYIO MOJICINIb, BBIICIATh (PU3MUYECCKUE BEIHMYHHBI H (POPMYJIBI,
HEOOXOUMBIE JUIsi €€ pelleHUs, MPOBOAUTh PACUETHl U OLICHUBATh PEATBHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3NYECKON BEITUUNHBL;

penaTh Ka4eCTBEHHBIC 3a/1a4i: BHICTPAUBATh JIOTUYECKH HEMIPOTUBOPEUUBYIO
[EMOYKY PACCYXACHUI C OMOpOoi Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uYecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWM  y4eOHBIX  3a7a4  COBPEMEHHBIC
nH(OPMAITMOHHBIE TEXHOJIOTUH /IS TIOWCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALINH
U TIpE/ICTaBIICHUS Y4eOHOW M HAay4IHO-TOMYJISIPHOW MH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKH aHATTU3UPOBATH TOTyIaeMyt0 HHPOPMAIIHIO;

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

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (U3UKE B MOBCEAHEBHOW KU3HU
TSl o0ecredeHus: 0€30MaCHOCTH MPU OOpaIeHUH ¢ TPUOOpPaMH M TEXHUYECKUMH



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

paboTaTh B TpYINE C BHIIOJIHEHUEM PA3IUYHBIX COIMATIBHBIX POJIEH,
IJIAaHUPOBaTh pabOTy TPYMIbI, palMOHAIBHO PpACHpPENeNaTh OOSI3aHHOCTH U
IJIAHUPOBATh JCSATEIBHOCTh B HECTAHIAPTHBIX CUTYyalUSIX, aICKBAaTHO OLICHUBATH
BKJIQJI KQXJI0TO U3 YYaCTHUKOB TPYIIIIBI B PEIICHUE paccMaTpUBaeMOM MpoOIIeMBbl.

K xonmy obyuenuss B 11 kjacce mnpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Yy O0YUAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh HA TpUMEpax poJib U MeCTO (PU3uKu B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOW KApTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOW AEATEIBHOCTH JIOJEH, LEIOCTHOCTh M €IUHCTBO
bu3uYeCcKol KapTUHBI MUPA;

YUUTHIBATh TpaHUIBl TMPUMEHEHUS U3YUYCHHBIX (PUBMYECKUX MOJICTIeH:
TOYEYHBIN AJNEKTPUUECKUM 3aps, JIyd CBETA, TOUYECUHBIH UCTOYHUK CBETA, siCpHAs
MOJICJIb aTOMa, HYKJIOHHAash MOJEIh aTOMHOTO Sapa MpU pelieHUuu (U3NISCKUX
3a1ay;

pacrio3HaBaTh (pU3HYECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh MX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKHN U KBAHTOBOW (DM3UKH: DJICKTPUUECKAS MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJCHCTBHE
MAarHuTOB, 3JIEKTPOMAarHUTHAasT MHAYKIUSA, JECHCTBUE MArHUTHOTO TMOJsA Ha
NPOBOAHUK C TOKOM W JBWXKYIIUWCA 3apsif, DJIEKTPOMArHUTHBIE KOJIeOAHUS H
BOJIHBL, MPSAMOJIMHEMHOE pAaCHpPOCTPAHEHHE CBETa, OTPaXEHHUE, IPEIOMIICHHUE,
uHTepdepenuus, AudpakuuMs W MOJSpU3AlUsS  CBETa, JUCIEPCUS CBETA,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBlIeHUE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHas U HMCKYCCTBEHHas
Paauo0aKTUBHOCTH;

OMUCHIBATh M3YYEHHBIE CBOMCTBA BEIIECTBA (DJIIEKTPUYECKHUE, MAarHUTHBIE,
ONTUYECKHUE,  DJIEKTPUYECKYIO0  MPOBOJMMOCTH  pa3M4YHBIX  Cpel) U
AIEKTPOMArHUTHBIC SIBICHUS (TPOIECCHI), HMCTHONB3Ys (U3HUECKHE BEITUYUHBI:
JNEKTPUYECKUIN 3aps]l, CWJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABIKYIIAs CHIia, paboTa TOKa,
MHAYKUMS MarHuTHOIO MoJjs, cwia Awmnepa, cuia JlopeHna, WHIYKTUBHOCTH
KaTyIIKHA, SHEPrUsl JJICKTPUYECKOTO M MArHUTHOTO IIOJIEW, MEPHOJ MU YacToTa
KojeOaHnii B KoyieOaTeIbHOM KOHTYpe, 3apsijl W CHia TOKa B TIPOIECCe
TapMOHUYECKUX DIIEKTPOMArHUTHBIX KOJeOaHWil, (OKYCHOE pACCTOSHHE W
ONTHUYECKAs] CHUJIa JIMH3BI, TIPU OMHCAHWH MPABUIBLHO TPAKTOBATH (PU3HUECKHMA
CMBICIT HCIIOJNB3YEMBIX BEIUYMH, WX OOO3HAYCHHWsS] W CIAMHUIIBI, YKa3bIBaTh
bopMynbl, CBS3BIBAIOIIME JAHHYK (U3WYECKYH0 BEIWYHMHY C JpPYTUMH
BEJIMYMHAMMU;



ONUCHIBATh H3YYEHHBIC KBAHTOBBIC SBICHUS M MPOILECCHI, HCHOJIb3YS
dbu3nYecKue BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETa, SHEPIusi U UMMYJbC (OTOHA, MEPUO/] MOJypacaaa, SHEPTUsl CBA3U
aTOMHBIX SIZIEp, NPU OMUCAHUM TMPABUIBHO TPAKTOBATh (PU3UYECKUU CMBICI
HCIIOIb3YEMbIX BEJIUYUH, MUX O0O03HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (hOPMYIIbI,
CBS3BIBAIOIINE JAaHHYI (U3MYECKYI0 BEJIMYUHY C JPYTUMU BEJIUYMHAMH,
BBIYUCIISTh 3HaUeHUE (DU3NUYECKON BEJIMUUHBI,

aHAJTU3UPOBATh (PU3MYECKHUE MPOIECCHl U SBJICHUS, UCIOIB3Yys (Puznueckue
3aKOHbl M MPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOIO U MapajlieIbHOTO
COCIMHEHUSI MPOBOJHUKOB, 3aKOH J[koyns—JIeHna, 3aKoH 3JIEKTPOMArHUTHOMU
WHJIYKIMY, 3aKOH MPSIMOJIMHEWMHOTO pacIpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODuHIITEHHa 1151 PoTtodrddekra,
3aKOH COXPAHEHHUS JHEPruu, 3aKOH COXPAHECHUS HMMIYJIbCA, 3aKOH COXpPaHEHUS
3JIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHUsI MacCOBOr0 4Mcia, mocTyiarskl bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, Py TOM pa3IndaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €ro MaTeMaTHYeCKOE BbIpAXKEHUE U YyCJIOBUs (TpaHUIlbI, OO0JIACTH)
IPUMEHUMOCTH;

ONpeAesATh HAMPABICHUE BEKTOPA MHAYKIIMA MArHUTHOTO TMOJIS MTPOBOJHUKA
C TOKOM, cuibl Amnepa u cuibl JlopeHna;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3[1aBa€MOE IUJIOCKUM 3€pKajioM,
TOHKOM JTUH30M;

BBITMIOJHATh OKCHEPUMEHTHI IO HCCIEIOBAHUIO (PU3HUECKUX SBICHUN U
IPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX M KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynupoBaTh mpodJeMy/3amady W TUNOTE3y Yy4eOHOTrO 3KCIEepHUMEHTA,
coOupaTh YCTaHOBKY M3 MPEMJIOKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMBIT H
(bopMynHpoOBaTh BHIBOBL;

OCYIIECTBIISITH MPSMbIE U KOCBEHHbIE M3MEPEHUsI (PU3NYECKUX BEIHUYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HCIOJIb30BaTh HU3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIh30BAHUEM
NPSAMBIX M3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHPOBATH
PE3yNbTATHl MOJYYECHHON 3aBUCHUMOCTH (U3UYECKUX BEIUYMH B BHUJE TaOIUIl U
rpaduKoB, AenaTh BEIBOIBI MO pe3yIbTaTaM MUCCIICI0BAHMUS;

coOmoaTh mpaBuiia 0€30MacCHOTO TPyAa MPHU MPOBEACHUHN WCCICIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATENBCKON W TPOSKTHOU
JEATENIbHOCTU C HMCIOJIb30BAHHUEM HM3MEPUTEIbHBIX YCTPOWUCTB U JaOOPaTOPHOTO
000pyTI0BaHMS;

pemiaTth pacy€THbE 3a7ayd C SBHO 33JaHHOM (HU3UYECKONW MOJIEIbIO,
UCIONb3ys (U3NYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaIN3a YCJIOBUS 3aJa4u



BbIOMpATh (PU3UUECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HeoOXonuMble JUJIsl €€ pEelIeHUs, MPOBOAMTH PAcU€Thl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAUeHUs (PU3HUECKON BEJTNYUHBI,

pelaTh KaYeCTBEHHBIE 3a/1a4i: BHICTPAUBATh JJOTUYECKHA HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXACHUI € OMOpoid Ha HM3y4YEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
dbuznUecKkue sIBJICHUS,

UCIIOJIb30BaTh ~ MPU  PEIIEHMHM  y4yeOHBIX  3a7a4  COBPEMEHHbBIC
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
U Tpe/icTaBleHusl yueOHON M HAy4YHO-TOMYJISIpHOW MH(OpMAIK, MOJTYYSHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOJIy4aeMyto HH(OpMAIIHUIO;

OOBSACHATh NPUHIMUIBI ACHCTBUS MAaIIUH, MPUOOPOB MU TEXHUUYECKHUX
YCTPOMCTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIaJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIIeHUH ¢ TPUOOpPaMH M TEXHUYECKUMHU
yCTPOWCTBAaMH, JUIsl COXPAHEHUs 30POBBSI U COOJIOJIEHUSI HOPM SKOJIOTMUYECKOTO
IIOBEJICHUS B OKPY’KaIoIlel cpene;

paboTaTh B TpyNIe C BBHINOJIHEHUEM pAa3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIaHUPOBaTh PAa0OTy TPYMNMbl, PALUOHATIBHO paclpeAessiTh OOA3aHHOCTH MU
IUIaHUPOBATh JESATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUsX, a/IeKBaTHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYIIBI B PEIICHUE paccMaTpUBaeMOil MpoOIeMBbl.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. PUSUKA U METOJAbI HAYUYHOI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ®u3KKa ¥ METO/Ibl HAYYHOTO ITO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka 5 Bubmmorexa [IOK
https://m.edsoo.ru/7f41bf72
29 Jnmavika 7 bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHbBI COXpAHEHHUSI B MEXaHUKE 6 1 1 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pazpen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnoreka [JOK
' TEOPUU https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2 1 1
3 OCHOBBI TEPMOMHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72




Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK

. 1
41 UeKTpoCTaTHI 0 https:/m.edsoo.ru/7f41bf72
40 [TocTosiHHBIN 2neKTpudecKuid TOK. TOkU B 1 bubnuorexa [JOK

' pa3IMyHBIX cpenax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 22

Pe3epBHOE Bpemst 2

OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
1 MarnuTHO€ 1noJie. DIeKTpoMarHuTHast 1 | 3 bubnuoreka [JOK
' WHIYKLAS https://m.edsoo.ru/7f41c97c¢
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUS U BOJIHBI
71 MexaHn4eCcKHe U 3JIEKTPOMArHUTHBIE 9 1 bubmuorexa [JOK
' KoJeGanus https://m.edsoo.ru/7f41c97¢
29 MexaHn4ecKue 1 JIEKTPOMArHuTHBIE 5 1 bubnuoreka [IOK
' BOJIHEI https://m.edsoo.ru/7f41c97¢
23 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUU 4 | bubnunoreka [JOK
' OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Wroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [JOK
4.1 i
VICMEHTBI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢c
4.2 Crpoenune aToMa 4 bubnuorexa [IOK




https://m.edsoo.ru/7f41c97¢

4.3

ATOMHOE SAPO

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMHUHU U aCTPOPU3UKU 7 brbnmorexa [TOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznea 6. OBGOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0Iaroiee MOBTOPEHNE 4 Et?rif/l;ﬁfee;sii?g};lelﬁk
Hroro no pazneny 4
Pe3epBHOE BpeMmst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE

Ne ara undposbie

Tema ypoka Konrtpoabubie | IlpakTuueckue A op
n/n Bceero u3yueHusi | odpa3zoBaTejibHbIE

padoTsbI padoThI
pecypcbl
®du3nKa — Hayka O MPUPO/IE.
e PP bubmmoreka [IOK
1 Hayunbie MeTo1bl TO3HAHUS 1
https://m.edsoo.ru/ff0c32e2
OKPYXKaroIllero Mupa
Ponb u Mecto pusuku B

) (hopMuUPOBaHUHN COBPEMEHHON 1 bubmuorexa [JOK
Hay4YHOW KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JAESATEIbHOCTH JIIOICH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENBHOCTh MEXaHUYECKOTO | bubmuoreka [OK
nBrokeHud. [lepemenienne, CKOpoCTh, https://m.edsoo.ru/ff0c3508
YCKOPEHHUE

4 PaBHOMEpHOE NpAMOJIMHENHOE | bubnuoreka [JOK
JIBUKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOIMHEWHOE | bubnnoreka [JOK
JIBUKECHUE https://m.edsoo.ru/ff0c372e

6 CBoboaHoe majienre. Y CKopeHue | bubnuoreka [JOK
CBOOOIHOTO IMaCHUA https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHoe 1BUXKEHUE.

N bubmuoreka [JOK
7 JIBM>KEHHME MaTepUaIbHOU TOYKH I10 1
https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [IpuHiun oTHOCUTENBHOCTH | anumnes. 1 bubnunoreka [JOK




NHepuuanpHbIe CUCTEMBI OTCYETA.
Ilepsbiii 3ak0oH HbroToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

. bubnuorexa [JOK
9 CYyIEpIo3uIuu cuil. Bropou 3akoH
¥ https://m.edsoo.ru/ff0c3be8
HproTona ais MarepuaibHOW TOUKU

10 Tperun 3akoH HproToHa mis bubnuorexa [JOK
MaTEepHAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrotenus. Cuna

bubmmoreka [{OK
11 TsKecTH. [lepBas kocmMudeckas
https://m.edsoo.ru/ff0c3d00
CKOPOCTh

2 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoagduuueHt Tpenus.

P b P bu6mmoreka [IOK
13 Cuta cOonpoTHUBJIEHUS PU IBMOKEHUH
https://m.edsoo.ru/ff0c3f76
Tesa B )KUAKOCTH WJIN ra3e
[TocTynarensHOE 1 BpamaTeibHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
MowmenT cuinbl. [1nedo cunsl. YcnoBus https://m.edsoo.ru/ff0c41a6
PaBHOBECHS TBEPIOTO TeNa
Nmnynbc maTepuasbHON TOUKH,

15 CUCTEMBbI MaTEePUAIIbHBIX TOYEK. bubnunoreka [JOK
Wmiynec cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTuBHOE IBH>KEHHE
PaGota 1 MOLITHOCTD CHUITBIL.

16 Kunernueckas 3Heprusi MaTepuaIbHON bu6nuoreka [IOK
Touku. Teopema 06 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKON SHEPTUn

17 [TorenumaneHas 3HEPTHUSL. bu6mmoreka [JOK




[ToTrenumansHast SHEPTHS YIIPYTO
ne(GopMUPOBAHHOW TIPY>KUHBI.
[loTrenumansHas SHEPTHA TeJa BOIU3U
[IOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumansHbIe U HEMOTEHIINATIBHBIC
cuitel. CBs3b pabOTHI
HETIOTEHIIMAJIBHBIX CHJI C I3MEHEHHEM
MEXaHMYECKOHW SHEPTHH CUCTEMBI TEIL.
3aKoH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

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

19

JlaGopaTtopHnast pabota
«MccnenoBanne CBsI3M pabOTHI CHITBI C
N3MCHCHHUCM MeXaHI/I‘IeCKOﬁ 3HepFI/II/I
TeJa Ha IPUMEPE PaCTSKEHUS
PE3MHOBOTO JKT'yTa»

20

KonTtponpHas padoTa o teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenne. Jduddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mojenu cTpoeHusi ra3oB, KUIKOCTEH
U TBEPHBIX TEI

23

Macca MOJICKYII. KoaunuectBo
BemiecTBa. IloctossHHas ABOF&I[pO

24

Tennosoe paBHOBecue. Temmeparypa
u e€ usmepenue. [llkana remneparyp




Lenbcus

Wneanpusiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoJroTHasl TeMIiepaTypa Kak Mmepa
26 CpeaHEeN KUHETUYECKOM SHEPruun bubnuorexa [JOK
JBUKECHHSI MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona
27 3akoH JlanmpToHA. ["a30BbIE 3aKOHBI
JlabopaTtopHnast pabota
73 «MccnenoBanue 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSTHHSI
pa3peKeHHOTO Ta3ay
29 H3omporiecchl B UIeallbHOM ra3e u ux bu6moreka [IOK
rpaguvecKkoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOAMHAMUYECKOU CUCTEMBI U
30 crroco0n1 e¢ m3menenus. KomuyaectBo bubmuorexa [JOK
TEIJIOTHl U paboTa. BHyTpeHHsst https://m.edsoo.ru/ff0c5952
SHEPrysi OTHOATOMHOIO UJI€aIbHOTO
rasa
31 Bunael Tenonepenaun Bubmiorexa OK
https://m.edsoo.ru/ff0c5¢36
Y nenbHas TEIIOEMKOCTh BEIIECTBA.
bubnuoreka [JOK
32 KonundecTBo TEMaoThl npu
. https://m.edsoo.ru/ff0c5¢36
Teruionepenade. AanadaTHBIN Mpoiecc
13 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO bu6nuoreka [IOK
IIPUMEHEHHE K U30IIpOLIECCaM https://m.edsoo.ru/ffOc5efc
34 HeobpaTumocTs mpo1ieccoB B bubnuoreka [JOK




npupone. Bropoit 3akoH
TCPMOJUHAMHUKHU

https://m.edsoo.ru/ff0c6230

[Tpunnun nevicteus u KII/ TerumoBoi

bubmmorexa [{OK

35
MAaIlIUHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KI1J{
37 DKOJIOTHYECKHE MTPOOIEMbI
TETUIOPHEPT € TUKH
18 O6o0matomuii ypok «MoJtekynsipHast bubnuoreka [JOK
¢uznka. OCHOBBI TEPMOIUHAMUKIY https://m.edsoo.ru/ff0c6938
KounTponbHas pabota no teme
bu6moreka [IOK
39 «Monexkymnspras ¢pusznka. OCHOBBI
https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMHUKI
40 [TapooOpazoBaHue 1 KOHIEHCAITHSI. bubnuoreka [IOK
Hcnapenue u kurneHne https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS M OTHOCUTEIbHAS
. bu6mmoreka [IOK
41 BJIAXKHOCTH BO3Ayxa. HachlleHHBII
https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucrammyeckue u
4 amopdHbIe Tena. AHU30TPOITHUS bubnuoreka [JOK
CBOMCTB KpHCTasuioB. Kujakue https://m.edsoo.ru/ff0c6510
Kpuctauibl. COBpeMEHHbIE MaTepUaIbl
[InaBneHue n KpucTamIU3anus.
bubnuoreka [JOK
43 Y nenpbHas TEIIOTA IJIABJICHUS.
https://m.edsoo.ru/ff0c6708
Cybnumarnus
44 VYpaBHeHHe TemIoBoro 6anaHca Bubmmorexa LIOK
https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Tei. DNeKTPUIECKUU bubnunoreka [JOK

3apsn. Z[Ba BHJA SJICKTPUUCCKUX

https://m.edsoo.ru/ff0c6bcc




3aps0B

[IpoBOIHUKH, TUATEKTPUKU U

bubmmorexa [{OK
46 MOJIYIIPOBOJIHUKHU. 3aKOH COXPAHECHHS
https://m.edsoo.ru/ffOc6bcc
ANEKTPUUECKOTO 3apsia
B3aumoneuncTBue 3aps10oB. 3akoH
. . bubnuoreka [JOK
47 Kynona. Toueynsn 371€KTpUIECKUN
https://m.edsoo.ru/ffOc6ced
3apsin
Hanpsisk€HHOCTB IEKTPUYECKOTro
43 nons. [IpuHnmn cyneprnosunun bubnuorexa [JOK
AIEKTpUYECKUX nojeu. JInnuu https://m.edsoo.ru/ff0c6df2
HAIPSKEHHOCTH
PaboTa cun a7eKTpoCTaTHIeCKOTO
bu6moreka [IOK
49 noJis. [Torennuan. PazHocTs
https://m.edsoo.ru/ff0c6f00
MMOTEHINAJIOB
[IpoBOAHMKH 1 AUDIIEKTPUKH B
50 ANIEKTPOCTATUYECKOM T10J1€ bubamorera LOK
P ] https://m.edsoo.ru/ff0c7018
JlusnekTpuueckasl IpOHUIIAEMOCTD
bu6mmoreka [JOK
51 DnekTpoeMKocTh. KoHaencaro
P 8 P https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOTO
bu6mmoreka [JOK
52 KOHJIEHCATOpa. DHEPrus 3apsyKeHHOTO
https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 JlaGopaTtopHas pabdorta "H3mepeHue
3JIEKTPOEMKOCTH KOHAeHcaTopa"
[IpuHIMIT NENCTBUSA U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMPOBAILHOTO

ammapara, CTpyHHOIro nIpuHTepa.
OnexTpocTaTHUecKas 3allluTa.




3azemiieHHEe IEKTPONPUOOPOB

55

DNEeKTpUUYECKUH TOK, YCIOBUS €r0
cyuiectBoBaHusl. [IocTOsIHHBIN TOK.
Cuna toka. Hanpsbkenue.
Comnpotusnenue. 3akon Oma Jist
y4yacTKa Lenu

56

[MocnenoBarensHOE, MapauIeIbHOE,
CMEIIaHHOE COETMHEHHE
npoBoAHUKOB. JIabopaTopHas padbora
«3ydeHne cMeIanHOTO COCTUHEHUS
PE3UCTOPOBY

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

57

PaboTa 1 MOIITHOCTH EKTPHIECKOTO
Toka. 3akoH Jlxoynsa-Jlenma

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11 OJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«M3mepenune DJ1C ucTouHnka TokKa u
€ro BHYTPEHHETO COMPOTUBIICHUS)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs TPOBOAUMOCTh TBEPIBIX
METaJJIOB. 3aBUCUMOCTD
COMPOTHBIICHUS METAIIJIOB OT
Temreparypbl. CBEpXIIPOBOIUMOCTh

60

DNEeKTPUUECKUHU TOK B BaKyyMe.
CBOHCTBA JIEKTPOHHBIX ITyYKOB

61

[TomynpoBOAHUKH, UX COOCTBEHHAs U
IpUMecHast MpoBoAUMocTh. CBOKCTBA
p—n-niepexoja. [lomynpoBoaHUKOBBIE
npubOopHI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae




DNEeKTpUUECKUU TOK B PACTBOPAX U

& pacmiaBax 3JI€KTPOJIUTOB. | bubmuoreka [IOK
DNEKTPOTUTHYECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNeKTpUUYECKUU TOK B raszax.

63 CamocToATenbHBIN U | bubnuorexa [JOK
HECaMOCTOSITEIbHBIN pa3psa. MoJHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npudopsl U

64 YCTPOWCTBA U UX IPAKTUYECKOE 1 bubnuoreka [IOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok 1 bubmuorexa [JOK
«DNEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponsHas padoTa o Teme

66 «Onekrpocraruka. [locTossHHBIN | bubnuoreka [IOK
3ieKTpuueckuii Tok. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX Cpelax»

67 PesepBHbiit ypok. KonTposibHas | bubnuorexa [JOK
pabota 1o Teme "IIeKTpoIMHaMHKa" https://m.edsoo.ru/ff0c8c56

68 PesepBubIit ypok. O600maromui ypok | bubnuoreka [JOK
no temam 10 kracca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
[
Jr:;n Tema ypoxa Bcero Kontpobusie | Hpaxrireckie i[:;:el{nﬂ :)Ig:a[;?:;:l:enbﬂme
padoTsI padoThbI pecypest
[TocTostHHBIE MAarHUTHI B X

| B3auMo/jieiicTBe. MaraHuTrHoe 1oJie. | bubmmoreka [{OK
Bexrop marHuTHOM MHAYKIMH. JIMHUM https://m.edsoo.ru/ff0c9778
MAarHUTHOW WHIYKIIUH
MarauTHO€ 10Jie MPOBOJIHUKA C

) TokoM. OmbIT Dpcrena. 1 bubmuorexa [JOK
B3anmMoelictBre MpoBOIHUKOB C https://m.edsoo.ru/ffO0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue | | bubnuoreka [IOK
MAarHUTHOTO NOJS KaTYIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOkOM. Cuia Amriepa.

4 JlaGopaTopHnas pabota 1 | bubnuorexa [JOK
«HccnenoBanue aecTBus https://m.edsoo.ru/ff0c9acO
MIOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»

JleficTBHE€ MarHUTHOTO OJIA HA

5 JBUKYILYIOCS 3apsDKEHHYIO YacTHUILy. | bubnnoreka [JOK
Cuna Jlopenna. Pa6oTa cuiib https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarHuTHas UHAYKIUs. [loTtok

6 BEKTOpa MarHuTHOM uHAYKIMu. IJ1C 1

HWHIAYKIHUU. 3aKkoH QJICKTpOMar HUTHOM




nHaykuuu Papanes

Jlaboparopuas paboTa
«HccnenoBanue sBICHUS
BHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUN

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NuayKTuBHOCTS. SIBIEHUE
camouHaykuuu. 9J{C caMOMHIYKLIHH.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMArHUTHOE TOJIe

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

TexHnueckne ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCcTHL],
MHJYKIMOHHAs I1eYb

10

O6o06matomuii ypok «MarautTHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTtponsHas padoTa o Teme
«MarsuTtHoe€ nozJe.
DNeKTpOMarHUTHAS MHIYKLIHS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOOTHBIE MEXaHUYECKUE
Kojebanus. 'apmoHnyeckue
KojebaHus. YpaBHEHHE
rapMOHUYECKHUX KOJIeOaHHi.
[IpeBpaienue suepruu

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MalbIX KoyieOaHuil rpy3a Ha
HUTH OT JJIMHBI HUTU M MaCChI TPY3a»

14

Konebarenbubid KOHTYp. CBOOOHBIE

bub6nmnoreka [JOK
https://m.edsoo.ru/ff0cb820




OJICKTPOMArHUTHBIC KoJieOaHus B
nacaJbHOM KoJie0aTeIbHOM KOHTYpC.
Amnanorus MCKIAY MCXaHUYCCKUMHU U
OJICKTPOMArHUTHBIMU KoJIe0aHUSIMHU

15

®opmyna ToMmcoHa. 3aKoH
COXPAaHCHUA SHCPIrur B HACAJIbHOM
KoJIe0aTeIbHOM KOHTYpE

bubmmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyxarommx
KoJeOaHusx. BelHyKeHHbIE
MexaHW4JecKHe Kojiebanus. Pe3onanc.
BI)IHY)K)IGHHI)Ie BHGKTpOMaFHI/ITHBIe
KOJIeOaHus

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

17

[IepemenHbIn TOK. CHHYCOMAABHBIA
MepeMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKAa. AMIIIUTYAHOE U
JCUCTBYIOLIEEC 3HAYECHNUE CUIIBI TOKA U
HaIPSHKCHAS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponsBocTso,
nepenava u norpedieHue
ANIEKTPUYECKON SHEPTUU

19

YCTpoHCTBO M IPAKTUUECKOE
MIPUMEHEHHE AIEKTPUIECKOTO 3BOHKA,
reHepaTopa NePeMEeHHOr0 TOKa,
JTUHUH 3JIeKTporepe1ad

bubmuoreka [JOK
https://m.edsoo.ru/ffO0cc324

20

DKOJIOTHYECKHE PUCKH IIpH
MPOU3BOJACTBEC IJICKTPOIHECPIHH.
KynLTypa HUCIIOJIB30BaHUA
QJICKTPOOHECPIUH B MOBCEIHEBHOU
KHN3HH




Mexannueckue BOJIHBI, YCIIOBUA
pacnpoctpanenus. [lepuon. CkopocTh

bubmuoreka [JOK

21
pacrpocTpaHeHus U JUINHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunsie U MPOJOIBHBIE BOJTHBI
” 3Byk. CkopocTh 3ByKa. ' poMKOCTh bubnuorexa [JOK
3ByKa. BeicoTa ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHUTHBIE BOJHBI, UX
. bubnuoreka [JOK
23 CBOMCTBA U CKOpOCTh. [IIkama
https://m.edsoo.ru/ffOccfe0
3JEKTPOMArHUTHBIX BOJIH
[IpuHIATIB paTOCBS3U U
24 TeneBuaeHus. Pa3Butre cpencTs
cBs3U. Pagnosiokamus
)5 KonTponsnas pabora «Konebanus u bubnuoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEHHE
26 CBETa B OJJHOPOJIHOM Cpejie. bubnuoreka [JOK
ToueuHslit ICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBETa
OTtpaxxeHue cBeta. 3aKOHbI
bu6mmoreka [JOK
27 oTpaxeHnus ceera. [locrpoenue
. https://m.edsoo.ru/ffOcd4e0
M300paKeHUH B IJIOCKOM 3epKajie
[Ipenomiienue csera. [lonHoe
73 BHYTpeHHee oTpakeHue. [IpenensHbin bubnunoreka [JOK
YIOJ1 IIOJTHOTO BHYTPEHHErO https://m.edsoo.ru/ff0cd7{6
OTPAKEHUS
29 JlaGopatopHas pabora «3mepenue bubnuoreka [IOK
IOKa3aTells IPeIOMIICHUS CTEKIIa https://m.edsoo.ru/ffO0cd67a
30 JIunzel. [locTpoenne nzoopaxeHwmii B bubnunoreka [JOK




nuH3e. PopMylia TOHKOM JIMH3HI.
YBenuueHue JuH3bI

https://m.edsoo.ru/ffOcddl e

Jlaboparopuas paboTa

31 «HccnenoBanue cBOCTB
M300paXeHUH B JIMH3AX)
Hucnepcus cBera. Cll0KHBIN COCTaB
1 6enoro csera. L{Bet. JJabopaTtopHas
pabora «Habnronenue aucrepcuu
CBETa»
3 WNnrepdepenmus creta. dudpaxuus bubnuoreka [JOK
ceerta. [ludpakunonnas peméTka https://m.edsoo.ru/ffOced22
34 [Torepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [JOK
[Tonspuzanus ceera https://m.edsoo.ru/ffOcf02e
35 Onrtuueckue MpuOOPHI U YCTPOUCTBA U
yCIIOBHUSA WX 0€30MaCHOT0 MPUMEHEHUS
I'panuIpl MPUMEHUMOCTH
36 KJIAaCCUYECKOHW MexaHUKH. [locTynarsl bubmuorexa [JOK
CIIeIMaIbHOW TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
bu6mmoreka [JOK
37 3amMe/yieHre BpEMEHH U COKpaIlleHue
https://m.edsoo.ru/ffOcfa42
JUIAHBI
DHeprus U UMIYJbC PEISITUBUCTCKON
P FIEC P . bubnuoreka [JOK
38 yacTulbl. CBA3b MACChl C SHEPTUEU U
https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUsl IOKOS
KonTtponsHas padora «OnTHKa.
. bubnuoreka [IOK
39 OcHOBBI cnienMaNbHOM Teopun

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0




®otoubl. opmyna [Tnanka. Dueprus

bubmuoreka [JOK

40
U UMITyJbC (poTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIIEIOBAHNE Bu6 OK
41 ¢dorosrddexra. OmbrTer A. T nomoreka I
https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl hoTodd(dekra. YpaBHCHHE
. - bubnuorexa [JOK
42 DunmrerHa s potodrddexra.
https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» gorosrdpdexra
JaBnenune cBeta. OnbitTer [1. H.
. bubnuorexa [JOK
43 JleOeneBa. XMMHUYECKOE IEUCTBUE
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckune ycTpoiucTBa u
MPAKTUYECKOE MPUMEHEHHE:
44
dhoToreMeHT, (OTOIATIHK,
COJIHEUHas OaTapesi, CBETOIUO]
45 Pemienne 3agau mo reme «IeMEHTBI bubmuorexa [JOK
KBAHTOBOM OMTHUKM https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
bu6mmoreka [JOK
46 Pezepdopna mo paccessHIIO 0-9aCTHII.
https://m.edsoo.ru/ff0d091a
[InanerapHas MoJieIb aToMa
bub6 K
47 [Tocrynatel bopa uoamorexa O
https://m.edsoo.ru/ff0dOafa
N3nydenue u nornouieHre GoTOHOB
i ¢ bubmuoreka [JOK
48 [IpU NIEPEXOE aTOMa € OJTHOTO YPOBHS
. https://m.edsoo.ru/ff0dOafa
SHEPruM Ha Ipyroil. Buael cnekTpos
BonHoBsie cBoMCTBa yacTHIl. BoJIHBI
. bubmuoreka [JOK
49 ne bpownnsa. KopnyckynspHo-

BOJIHOBOH' AyaJIu3M. CnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8




BBIHY>KACHHOC U3JTYyYCHUC

50

OTKpbITHE PaIMOAKTUBHOCTU. OTIBITHI

Pesepdopraa no onpeznenenuto cocraBa

PAAOAKTUBHOI'O U3JTYUCHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CaorictBa anbda-, 6era-, ramma-
n3iy4yeHus. BiousHue
PaIMOAKTUBHOCTH HA KUBBIC
OpPTraHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otomel. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIW OeTa-
pacnan. ['aMmma-uziydeHue

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBs3U HyKJIOHOB B si/Ipe.
Snepubie peakuuu. AnepHbId
peakrtop. [IpoGrembl, TepCIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPTETUKHU

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

54

DyieMeHTapHble YacTullbl. OTKPBITHE
Mo3UTpoHa. MeToabl HAOMIOACHUS U
PErucTpanyu 3J€MEHTAPHBIX YACTHII.
Kpyrasiii cton «@yHaaMeHTaIbHbIE
B3auMoOaeuCcTBUA. EAnHCTBO
(bu3nuecKOU KapTHUHBI MUPa»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Be3nH0ro Heba. Co3Be3aus,
SIPKUE 3BE3/Ibl, IUIAHETHI, UX BUJANMOE
nBrkenne. CoaHeyHas cUCTEMaA

56

Connue. ConHeuHast akTUBHOCTb.
Ncrounuk sneprun CoJiHLA U 3BE3]T




57

3BE3/1bI, ©X OCHOBHBIC
XapaKTEPUCTUKU. 3BE3/1bI TTIABHOU
MOCJIEeI0BaTEeNIbHOCTH. BHyTpeHHEee
cTpoeHnue 38€311. CoBpeMeHHbIE
MPEACTABIICHUS O MPOUCXOKICHUU U
sBosronnu COJTHIIA U 3BE3]T

58

Mneunsin [1yre — Hama ['anakTuka.
[Tonoxenue n apmxenue CoyiHLa B
lNamaktuke. ['anaktuku. YepHsle
JIBIPBI B AJIpax rajJakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bospmoro B3peIBa.
PennkroBoe nznmydeHue.
MeraranakTuka

60

Hepemennsie npo0ieMbl acCTpOHOMUU

61

KonTtponbHas padota «1eMEeHTHI
aACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06matomuii ypok. Ponb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON 1
ATUYECKOH chepax IesTeIbHOCTH
yejioBeKa

63

O6o6maromuit ypok. Ponb u mecto
(DU3HKH ¥ aCTPOHOMHH B
COBPEMECHHOU HAyYHON KapTUHE MUPa

64

O6o6maromuit ypok. Posb
¢u3nyeckoit Teopun B GopMHUPOBAHUH
npeacTaBiIeHu o Guzndeckoi
KapTUHE MHUpa




Ob6o06maromuit ypok. Mecto
¢bu3nvecKoil KapTUHBI MHpa B 001IeM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE
66 PesepBHBbIl ypok. MarautHoe noJe. |
DNeKTpOMarHuTHAasE MHAYKLNS
PesepBHblit ypok. Ontuka. OCHOBBI
67 CrielMagIbHON TEOpUHU 1
OTHOCUTENILHOCTH
Pesepnbiit ypok. KBantoBas ¢usuka.
bu6moreka [IOK
68 DneMeHThl aCTPOHOMUU U 1
https://m.edsoo.ru/ff0d1784
acTpo(u3UKI
OBIIEE KOJIMYECTBO YACOB I1O0 68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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