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L. OBILME ITOJIOKEHUA

®denepanbHas paboyas nporpamMma o yueoHomy npeamety «Dusuka» (6a30BbIN
ypoBeHb) (mpeameTHas o0nacTh  «EcTecTBEHHO-Hay4yHbBIE TpEAMETHI»)  (nanee
COOTBETCTBEHHO - Mporpamma no ¢usuke, (Gu3nKa) BKIIOYACT MOSICHUTENIBHYIO 3aIUCKY,
coJiep>kaHue 00ydeHUs, INTAHUPYEMBbIE pe3yIbTaThl OCBOCHUS MPOTPaAMMBI 110 (PU3HKE.

[TosicHuTenbHAs 3amMcKa OTpa)kaeT oOlIMe LENH W 3aJaud U3ydyeHus (U3HKH,
XapaKTePUCTUKY TCHUXOJOTUYECKUX MPEANOChUIOK K €ro H3YYeHHIO O0y4arouuMucs,
MECTO B CTPYKType Y4YeOHOro IjaHa, a TaKXke MOAXOJbl K OTOOpY coiepxaHus, K
OIPEJIEJICHUIO INIAHUPYEMBIX PE3YJIHTATOB.

Conepxxanrie OOy4eHHUSI paCKpbIBa€T COJAEp)KaTeNbHbIE JIMHUU, KOTOpbIE
npenaraloTcst Uisi 00s13aTeNbHOI0 U3YYEHHS] B KaXKIOM KJIacCce Ha YPOBHE CPETHETO
ob1rero o6pa3oBaHuUs.

[Inanupyemble pe3ynbTaThl OCBOECHUS MPOrpaMMbl MO (PU3MKE BKIHOYAIOT
JUYHOCTHBIC, METAaIllpeJMETHbIE PE3YNbTAThl 3a BECh IEPHOJ OOYy4YeHHS Ha YpPOBHE
cpenHero oOmiero oOpa3oBaHMs, a TaKXkKe MPEAMETHBIE OCTHKEHUSI 00ydaromierocs 3a
KaX]IbIN TOJ 00y4YeHUSI.

II. TIOACHHUTEJ/IbHAA 3AIIMCKA

[TporpamMma 1no ¢usuke 0a30BOro ypoBHSI Ha YpPOBHE CpPEAHETO OOILEro
oOpa3oBaHMsI pa3paboTaHa Ha OCHOBE MOJOXEHUM M TpeOOBaHUM K pe3yjbTaTam
OCBOCHHMsI OCHOBHOU 00pa3oBaTeIbHOM Mporpammsbl, mnpeacTaBieHHbx B OI'OC
COQO, a Taxxke c¢ yuéroM ¢enepasbHON pabodeil MporpaMMbl BOCIHUTAHHS U
KOHLEMLIUKA TpenojiaBanus yuyeOoHoro npeamera «Dusuka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccuniickon denepanum, peannu3yommnx OCHOBHBIE
oOpa3oBaTeabHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMbl 1O (U3MKE HaAMpaBieHO Ha (HOpPMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOy4eHn” ux (Pu3nKe Ha 0230BOM ypOBHE HAa OCHOBE CHCTEMHO-ACSITEIHLHOCTHOTO
noaxona. IIporpamma mo ¢usmke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEAMETHBIM M METANpeIMETHBIM PE3yJbTaTaM
oOyuyeHus, a TAaKKe YUYUTHIBAET HEOOXOIHMMOCTb DPEATU3aLUU MEKIPEIMETHBIX
CBsi3e (DUM3BMKM C €CTECTBEHHO-HAYYHBIMH Y4YeOHbIMH TmpenMeTramu. B Hel
OTIPENIETSAIOTCS OCHOBHBIE LIEIM M3Y4YeHHs] (PU3UKHU HA YPOBHE CPEIHEro OOLIEeTo
oOpa3oBaHMsl, MJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3UKHU: JTUYHOCTHHIE,
MeTanpeIMeTHbIC, MpeIMETHbIC (Ha 6a30BOM YPOBHE).

[Iporpamma 1o Qpu3MKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJITAThl OCBOCHUS Kypca (PU3UKU Ha Oa30BOM YPOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YJIbTATHI MO rojIaM 00yUYEHUS;

e coJiepkaHue yueOHOTo mipeameTa «Pusnka» mo rojgaM 00ydeHus.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX MIPHUPOAbI, BBICTyIAas B
KayecTBe y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJaJ B CUCTEMY
3HaHuU 00 okpy»xkatoieM mupe. LLkonpHbIH Kypce (U3HKH — CUCTEMOOOpa3yroIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI



JeXaT B OCHOBE TMPOIECCOB M SIBIICHWW, W3YYaeMbIX XHUMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmosb3oBaHME U AKTUBHOE
npuMeHeHue  (U3MYECKUX 3HAHUWA  ONpenessieT XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TMOJIyYeHHUS HOBBIX MAaTEpHaOB C 3aJlaHHBIMU CBOMCTBAMU U JIPYTHUX.
N3yyenue (Pu3MKM BHOCUT OCHOBHOW BKJIAJ B (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa OOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAyYHBIA METOJI IO3HAHUS MPHY BHITIOJIHECHUN UMHU YI€OHBIX UCCIIECIOBaHUH.

B ocHOBy Kkypca (usumku s ypOBHS CpeAHEro ooOImero oOpa3oBaHUS
MOJIOKEH PAIl HUJEH, KOTOphle MOXHO paccMaTpuBaTh KakK MPUHIUIIBI €ro
MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTUYECKH
3aBEPUIEHHBIM, OH COAEPKUT MaTepHal U3 BCEX pa3AcyioB (PU3MKHU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK M1 COBPEMEHHOM (DU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW MaTepual Kypca (pusuku
o0ObeMHEH BOKPYr (Qusnueckux Teopud. Bemgymum B Kypce sBISeTcs
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUM, BEIIECTBE U
oJIE.

Hoes eymanumapuzayuu. EE peanuzanus MNpeanosiaracT HCIOIb30BAHKE
T'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBSI3M Pa3BUTHUS
¢u3uKkn Cc pa3BUTHEM OOIIECTBa, a Takke C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc dusuku mpeamnonaraer
3HAKOMCTBO C IIUPOKUM KPYTOM TEXHUUYECKUX W TEXHOJOTHMUYECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJlepKaHMs, TOCBAIIEHHBIX OKOJOTHYECKUM TMpo0jeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKHA M TEXHOJIOTHM, a Takke OO0CYXKICHUS
po0JIeM palMOHATIBFHOTO MPUPOIONIOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3MKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBISAIOTCS (U3MUecKue Teopuu ((hopMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpPE MOCTPOCHUS (PU3UUECKON TEOPUH, POIN (PYH/IaMEHTAIBHBIX 3aKOHOB U
NPUHLIUIIOB B  COBPEMEHHBIX TMPEACTAaBICHHUSIX O MPUPOAE, TpaHULAX
NPUMEHUMOCTH TEOpHH, JJIsI OMUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUH U
MIPOIIECCOB).

CHUCTEeMHO-ACSATEILHOCTHBIN TOAX0J B Kypce (PU3MKU peamusyercs Mpexiie
BCEro 3a CUET OpraHu3alldd SKCIEPUMEHTANBHOU AESTENBHOCTU O0YUYarOIIHUXCH.
Jns  GazoBoro ypoBHS Kypca (U3MKM — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTAIBHBIX KPATKOBPEMEHHBIX JAKCIEPUMEHTOB M J1a0OpaTOpHBIX padoT,
KOTOpbIE B TporpamMme mo (u3nke oObEeTUHEHBI B OOIIMI CIHCOK YYCHUYECKUX
MpaKkTUYeCKux padoT. BeifeneHne B yKa3aHHOM TiepeuHe JabopaTOpHBIX padoT,
MPOBOAUMBIX JUISi KOHTPOJIE W  OLEHKH, OCYIIECTBISICTCS y4YaCTHUKaMU
00pa30BaTeNBbHOTO TMpoliecca HCXOAS U3 OCOOCHHOCTEH TMIaHUPOBAaHUS H



ocHamieHuss kabwnera ¢usuku. Ilpm 3TOM oOecmeunBaeTcs OBJIAJACHHE
OOyYarONIMMHUCS YMEHHUSIMU TPOBOJIUTH KOCBEHHBIE H3MEPEHHUsSI, HCCIEAOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB 10 MPOBEPKE
MPEIJIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE yHENsSETCA PEHICHUI0 PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3aJadd C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIIOIINE TPUMEHSTh U3YYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO pas3fena Kypca, TaK W WHTETpUPYS 3HAHUS W3
pa3HbBIX pa3nesnoB. /[ KauyeCTBEHHBIX 3a/1a4 MIPHOPUTETOM SIBISIFOTCS 3a/IaHUS Ha
OOBSICHEHHE TPOTEKaHUS (PU3MUECKUX SIBJICHUH M TPOIIECCOB B OKpYKAIOIIEH
KU3HH, TpeOyronue BBIOOpAa (HU3UYECKOW MOACIU IS CUTyallMd IPaKTHUKO-
OpHUEHTHPOBAHHOTO XapakKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalbHO-
TEXHUYECKOMY OOECIeUYeHHI0 y4yeOHOro mpoliecca 0a30BbI YpOBEHb Kypca
(bU3MKK Ha ypOBHE CpeIHEro 00111ero o0pa3oBaHusl IOKEH U3y4aThCs B YCIOBUAX
peIMETHOr0 KaOuHeTa (U3HKU WIA B YCJIOBHUSIX HMHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro IMkia. B kaOuHere (Qu3MKM HOMKHO OBITH
HE00X0aMMOe J1abopaTopHOE OO0OpYIOBAaHHME JJIS BBIMOJHEHUS YKAa3aHHBIX B
nporpamMme 1o GU3NKe YUSHHMUECKHX MPAKTHUYECKUX PadO0T U JIEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMOHHOE  00Opy/i0BaHUE (DOpMUPYETCS B COOTBETCTBUU C
MPUHITUTIOM MHWHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUNCIICHHBIX B TMporpaMMe 1O (U3WKE KIIOYEBBIX JIEMOHCTpAIUi IS
UCCJICMOBAHMS  M3y4aeMbIX  SIBIEHHA W TPOIECCOB, OMIUPUYECCKUX U
(byHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHUM.

JlaGopatopHoe 00OpyIOBaHHE [JIi YUYCHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTCcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECTIeUMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX OOydYalIMXci. TeMaTHYecKue KOMILIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpaTOPHUH.

OCHOBHBIMH TIENIIMH U3ydeHUs PU3UKHU B 00111eM 00pa30BaHUU SIBJISTFOTCS:

e (opMupoBaHHE HUHTEpeca M CTPEeMJICHHMsS] OOYYalOIIHUXCS K HayuHOMY
W3YUYCHUIO TPUPOJBI, Pa3BUTHE WX HMHTCIUICKTYaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (POpMUPOBaHUE
WCCJICIOBATEIILCKOTO OTHOIICHHS K OKPYIKAIOIIUM SIBIICHHSIM;

e (opMupoBaHME HAyYHOTO MHPOBO33PCHHS KaK pe3yibTara HW3YYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (QopmupoBanne ymMeHUU OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bu3MYecKuX 3HAHUHN ¥ HAYYHBIX JOKA3aTEIhCTB;

e (opmMupoBaHue mpencTaBICHUNA O PoNMM (PUBMKHU NI PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.



JlocTmxeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHneM CIEIyIOMNUX 3a7ad B
npoliecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEHETO O0IIero o0pa3oBaHuUs:

NpUOOpETeHUE  CHUCTeMbl  3HAaHMM 00 o0mux  puznuecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AIIEMEHTBI aCTPOPU3UKH;

dbopMHpoBaHHEe YMEHUN MPUMEHSTh TEOPETHYECKUE 3HAHUS A
OOBsICHEHHsI (PU3MYECKHX SIBICHUW B TPUPOAEC U [N TNPUHATHUA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOMN KU3HU;

OCBOEHHE CIIOCOOOB pEIICHUs pPAa3NIUYHBIX 33Jad C SBHO 3aJaHHOMN
dusznyeckoil Monenbplo, 3aJay, MOJPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4H;
NOHMMaHHEe (U3NIECKUX OCHOB WM MPHUHIIUIIOB JCUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeay;

OBJIAZICHUE METOJaMHU CaMOCTOSTEIbHOIO IJIAHUPOBAHUS U IPOBEJICHUS
(¢u3NYECKUX SKCIEPUMEHTOB, aHAIW3a U HMHTEpHpeTauuu HH(opmaluu,
OIpEENIeHUS IOCTOBEPHOCTHU MOJIYYEHHOTO PEe3yJIbTaTa;

CO3/IaHUE YCJIOBUM N7l pa3BUTHS YMEHUN IPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpazoBanus oTBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemerii B mporpamMmme mo ¢uU3MKe MepeueHb JadopaTOpHBIX U
NPAKTHUECKUX paboOT SBISETCA PEKOMEHIOBAHHBIM, YUWTENh JElaeT BBIOOP
NPOBEJCHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEM 00yUarOIUXCSl.



III. COAEPXAHHUE OBYYEHHUA
10 KJIACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O MIO3HAHUS

®uszuka — Hayka o mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3HUKE.

MopenupoBanue (QU3MYECKUX SIBJICHUNW M TporieccoB. HayuHble TMMOTE3BI.
duszndecKkue 3aKOHbI M TEOPUHU. I paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHIIUIT COOTBETCTBUA.

Ponbe u Mecto ¢usuku B GOPpMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI
MHPA, B TPAKTUUECKON JEATEIbHOCTH JIFOJCH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIBHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIATYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema otcuéra. Tpaekropus.

[lepemernienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTb) H
YCKOPEHHE MaTe€pUaJbHOW TOYKH, HUX IMPOEKIMU HAa OCU CHUCTEMBI KOOpIWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U [EpeMEIICHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoOosHOE nazieHre. Y CKopeHue CBOOOIHOTO MaieHUSI.

KpuBosnmHeitHoe  nBWKeHWe. J[BMKEHHWE  MaTepuambHOW  TOYKM IO
OKPYKHOCTH C MTOCTOSHHOM MO MOAYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpemMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KEHUE CHAPSJOB, LIEMTHBIE U PEMEHHBIE MTEpEIavn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTUK
JBH>KCHUSL.

[IpeoOpa3zoBanue IBUIKEHUI C UCTIOJI30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenue naBmkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaieHUsI.

HamnpagpieHue CKOpOCTH P ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonivl

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEJBIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.



HccnenoBanne COOTHOLICHHS MEXAY NYTSIMH, MPOMJACHHBIMU TEJIOM 34
MOCJIEAOBATENbHBIE PAaBHBIE IPOMEXYTKH BPEMEHM TMPHU PAaBHOYCKOPEHHOM
JBH>KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutTenbHOCTH  ['anmmned. IlepBwii  3akoH  HeroToHa.
HMHepunanbHbIe CHCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cynepnosunuu cui. Bropoii 3akon HeroToHa
JUIS MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuanbHbIX TOYEK.

3akoH BcemupHoro Ttsarorenus. Cwia Tsokectd. IlepBas kKocmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiabxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosdduiment tpenus.
Cuiia conpoTUBIIEHU MPU JIBU>)KEHUU TEJa B AKUJIKOCTH UIIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBeCUS TBEPAOTO TEIIA.

TexHn4eckue yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHUE: NOAIIUITHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenue uHepuUu.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTts. Bec Tena npu yCKOPEHHOM NOABEME U MMAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBust paBHOBECHUs TBEPAOTO Teiia. Buabl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxkeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

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

HccnenoBanne yclIOBHM PaBHOBECHS TBEPAOTO TeENA, HUMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3aKonbl COXpaHeHUus 6 MexanHuKe

NMnynbe MaTtepualibHOM TOYKU (Tena), CUCTEMbl MAaTepUATIbHBIX TOYEK.
NMnynbe cuiibl U1 MU3MEHEHUE HUMITYJIbCa Tejla. 3aKOH COXPAHEHUs HWMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaGoTa cuiibl. MOIITHOCTH CHJTBI.



Kunerndeckass sHeprus MaTepuaqbHOW TOUYKH. Teopema 00 H3MEHEHUU
KMHETHUYECKOW SHEPTHH.

[ToTennmansHas DHEPTHSL. [ToTeHnmansHas DHEPTHUS yIpyro
nepopMuUpoBaHHON  mpyxuHbl. lloTeHuumanbHas SHeprus Teiaa  BOJIU3HU
IIOBEPXHOCTU 3EMIIU.

[ToreHunanbHble W HENOTEHUUaIbHble  cuibl.  CBsi3b  paboOThI
HEIOTCHIMAIBHBIX CHJI C M3MEHEHHEM MEXaHWYECKOM JHEPruU CHCTEMBI TEIL
3aKOH COXpaHEHUs] MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

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

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexon noTeHLIMANbHON SHEPTUH B KHHETUYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSIHBIX MASITHUKOB.

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

Pazgea 3. MosekyasipHas pu3uka 1 TEpMOAUHAMHUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIEC TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysus. Xapakrtep IBUKEHUS U
B3aUMOJECUCTBUSA 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI Tra3oB, KUIKOCTEU H
TBEPIBIX TE U 0OBSICHEHWE CBOMCTB BEIECTBA HA OCHOBE ATHX Mojeleid. Macca u
pa3Mmepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u e€ uaMmepenue. lllkana temneparyp
Llenbcus.

Mopgens  uneanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISIPHO-
KMHETHYECKOW TEOPHH HJACATIbHOTO raza. AOCONIOTHas TeMIiepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHMs dvactul rasza. lllkama
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHHEe Menaeneesa—Kiianenpona.
3akoH JlanpToHa. M3omponiecchl B UAcaIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHWE H3OMPOILECCOB: H30TEPMa, H30X0pa,
n3o0dapa.

TexHuyeckrue yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUI.

OmnbITel 110 MU Py3un KUIAKOCTEH U ra30B.

Monens OpOyHOBCKOTO TBUKEHHUSL.



Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOILINE CYILIECTBOBAHUE MEXKMOJIEKYIISPHOTO
B3aMMO/ICHCTBUSI.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS HICAIBHOTO Trasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

OmnpeneneHue Macchl BO3AyXa B KJIAaCCHOM KOMHAaT€ HAa OCHOBE HM3MEPEHHUI
00BEMa KOMHATHI, TaBJICHUS U TEMITEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ochoebl mepmoounamuxu

TepMmoauHamMuueckass cucremMa. BHYTpeHHSs SHEpPrus TEPMOJMHAMUYECKOU
CUCTEMBI U crioco0bl e€ n3meHeHus. KomnuecTBo TemnoTsl U pabora. BuyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJEallbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTb, KOHBEKIIUS, U3ITyYCHHUE. Y IeJIbHAsI TEIUIOEMKOCTh BEILIECTBA.
KonruecTBO TEIIOTH pH TEIIONEPENAYE.

[Tonsitue 006 ammabatHomM mpouecce. [lepBblii 3aKOH TEPMOJIUHAMUKH.
[IpumeHeHnue mepBOro 3akoHa TEPMOJMHAMUKH K u3ompoueccaMm. ['paduueckas
WHTEpHIpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMoCTh PO1IECCOB B MPUPO/IE.

TemoBpie  mammHbl.  [IpuHOUWNBI  JEWCTBHUST  TEIUIOBBIX  MAIIWH.
[IpeoOpazoBanusi ’HEpPrUM B TEIUIOBbIX MamuHax. KosduiuueHT mnosie3Horo
nevictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodpduumMeHT mMOe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKH.

TexHuyeckue YCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHue BHYTpPEHHEH HSHEPruy Tela MPH COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TIOJ JEUCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe IMyTEM TpeHHUsl (BUICOAEMOHCTPALINS).

M3meHeHne BHyTpEHHEN SHEPruM (TeEMIIepaTypbl) Tela IpH TeIionepeaye.

OneiT MO anuabaTHOMY pAaCIIUPEHUIO BO3ayXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mogenu napoBoii TypOHHBI, JBUTATENSI BHYyTPEHHETO CrOPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonvl

N3mepenue yaeapHON TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoovt

[TapooOpa3oBanue u KoHneHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEJIbHAs BJIAXHOCTh BO3ayxa. HaceimeHHsli map. YpaenbHas Temuiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHUSI OT JaBJICHHUS.



Teépnoe teno. Kpucrammmueckue u amopdubie Tena. AHU30TPOMUSI CBOWCTB
kpuctayioB. Kunkue kpuctamabsl. CoBpeMeHHble MarTepuaibl. IlnaBieHue u
KpUCTaJIM3anus. Y ienbHas Teriora miasineHus. Cyoaumanus.

VYpaBHeHME TEIIOBOTO OanaHca.

TexHuyeckue ycTpoiicTBa M NPAKTHUUECKOE IPUMEHEHHUE: TUTPOMETP U
ICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUHU MOJYyUYEHUSI COBPEMEHHBIX MaTEpHaJIOB, B
TOM YHUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX NTAPOB.

Kunenue npyu NnoOHM>KEHHOM JaBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.

HabGnronenue HarpeBaHus U MJIAaBJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.

JleMOHCTpanust KpuCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopuvie padomul

M3mepeHre OTHOCUTENIBHOM BIaKHOCTH BO3/1yXa.

Paznen 4. DaekTpoauHaMuKAa

Tema 1. dnexkmpocmamuxa

OnexTpuzanmst Tesl. OJIEKTpUYECKWi 3apsan. JlBa BHIA DIEKTPUYECKUX
3apsAn0B. IIpOBOJHUKH, IUAIEKTPUKU M TOJYNPOBOJAHHUKU. 3aKOH COXPAaHEHHS
IIEKTPUYECKOTO 3apsija.

B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbll AJIEKTPUYECKUH 3apsia.
Onekrpudeckoe mnoje. Hanpspk€HHOCTe  dnektpuueckoro mnoisd.  [IpuHnun
CYNEPIO3ULIUU DJIEKTPUUECKUX MoJied. JIMHUM HanpsKEHHOCTH AJIEKTPUYECKOTrO
TIOJISL.

Pabora cun  anekrpocratudeckoro  mosist.  Ilorenuuman.  Pa3HocThb
NOTEHUHUAIOB. [IpOBOOHMKM M AUDNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jvanexkrpryeckast MPOHULAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpA.
OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHuueckue yCTpoWcTBa M MNPAKTUYECKOE NPHUMEHEHHUE: 3JIEKTPOCKOIL,
AIIEKTPOMETP, DJIEKTPOCTaTHUYECKas 3alluTa, 3a3eMJIEHHUE 3JIEKTPOIpHOOpOB,
KOHJIEHCATOP, KOMUPOBAJIBHBIN aIIapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHLMII IEUCTBUSA DJIEKTPOMETPA.

BzaumopaencTBre Ha3JIEKTPU30BAHHBIX TEII.

DJIEKTPUUECKOE MOJIE 3aPSIKEHHBIX TE.

[IpoBOAHUKH B DIEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTAaTUYECKAs 3alIUTA.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTtopa OT IUIOIIAAH
IUIACTHH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUYECKON TPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul



N3mepenne 21eKTpOEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOIO TOKAa.
Hcrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxkenue. 3akon OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YEIBbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, TApAIENbHOE, CMEIIAHHOE COETMHEHUE TIPOBOITHUKOB.

PabGora »snextpuueckoro Toka. 3akoH JDxoyns—Jlenma. MOIIHOCTb
AIEKTPUYECKOTO TOKA.

DNEeKTpOABMXKYLIasl Cuila M BHYTPEHHEE CONPOTUBIECHUE MCTOYHMKA TOKAa.
3akoH Oma 11 IOJTHOM (3aMKHYTOM) 3JIeKTpU4YecKoi 1enu. KopoTkoe 3aMbIKaHUeE.

DONEeKTpoHHAasT  NPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTD
COMPOTHUBJIEHUS] METAJUIOB OT TemrepaTypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKUU TOK B BakyyMe. CBONCTBA JIEKTPOHHBIX ITYYKOB.

[TorynnpOBOHUKH. CobcTBeHHas U pUMeCHast MIPOBOJAUMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-nepexosa. IlomynpoBogHIKOBbIE TPUOOPHI.

DONEeKTpUYeCKUd TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DNEKTPOIINTUYECKAS TUCCOLUALUA. DIEKTPOIIU3.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSATEIIbHBIN
pa3psa. Momuus. [Inazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEpMETP,
BOJITMETpP, PEOCTaT, HWCTOYHHKM TOKa, OAJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPBI U POTOPEZUCTOPHI, NOTYPOBOAHUKOBBIN U0, ralbBaHUKA.

Jlemoncmpayuu

W3mepenrie cuibl TOKA U HANIPSKEHUS.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIIA/INA TTOTIEPEYHOTO CEUYEHUS U MaTepuaa.

CMelanHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsmoe wu3MepeHue dIEeKTpOABWKYIIEW cuiibl. KopoTkoe 3aMblkaHue
raJlbBAHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCHUMOCTh COMPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYyPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psil v MPOBOAUMOCTS BO3/1yXa.

OHOCTOPOHHSISI TPOBOIUMOCTD AHO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne cMEmaHHOr0 COEIMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJIEHUS.

HaoGmronenne amekTpoimsa.

MesxknpeaMeTHbIe CBSI3H



Nzyuenne xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce oCyIIeCTBISIETCS ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJOTHH, XUMUH, Teorpadyu U TEXHOJIOTHUH.

Meocnpeomemnvie nowsimusi, CBSI3aHHBIE C HU3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBICHWE, HAay4YHBIA (pakT, TumoTesa, (puanyeckas BEIMYMHA, 3aKOH,
Teopusl, HaAOIOJICHUE, SKCIIEPUMEHT, MOJICIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: penieHWe CUCTEMbl ypaBHEHWM, JIMHEWHas (QYHKIHA,
napaboia, runepooia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonozus: mexanndyeckoe ABIKEHUE B KUBOW mpupoje, auddysus, ocMoc,
TEIJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEpPEIayM, TEIIOBOE PABHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B AKUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, XKUAKOCTEU M
ra3oB, 3JICKTPUYECKHE CBOWCTBA METAJUIOB, J3JIEKTPOJMTHYECKAS IUCCOLMALMA,
rajibBaHHKA.

I'eocpaghus: BaxXHOCTb BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus: mpeoOpa3OBaHUE JBHKEHUH C HCHOJIb30BAaHUEM MEXaHH3MOB,
y4€T TpPEeHUS B TEXHHUKE, IOJIUIMITHUKY, HMCIOJb30BaHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYTHE), JIBUraTteilb BHYTPEHHEIrO
cropanusi, mapoasi TypOMHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTUU
MOJIy4YEHUs] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEpOKC, CTPYHHBIH MIPUHTED, ANIEKTPOHArpEBATEIbHBIE npuoOopkI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raIbBaHUKA.

11 KJIACC
Pa3znen 4. JaekrpoauHamMuka

Tema 3. Maznummnoe none. InNeKmpoMazHUMHAA UHOYKUUA

ITocTtosuHple  MaruuThl.  B3ammojeilicTBHE  ITOCTOSHHBIX ~ MarHuTOB.
MarautHoe mone. Bekrop MarHuTHOM uWHAayKuuu. [IpuHumn cyneprnosunuu
MAarHUTHBIX MoJiek. JInHMM MarHuTHOM WHAYKUMU. KapThHa JIMHUKA MAarHUTHOU
WHYKIINH TO0JISI TOCTOSSHHBIX MarHUTOB.

MarautHOoe T1I0JI€ TIPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUWH
MarHMTHOTO TOJISI JUJIMHHOTO TPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHMUKA, KaTyIIKH ¢ TOKOM. OnbIT OpcTena. BzanmoneicTBre NpOBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. [[BH>KEeHUE 3apsKEHHOW YaCTULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.



SIBneHne anexkTpoMarHMTHOM HMHAYKIuU. [IOTOK BekTOpa MarHWTHOU
MHAYKIAHW. OJIEKTPOABIKYIAS CWia HWHAYKIUM. 3aKOH AJIEKTPOMAarHUTHOU
nHaykuuu Papajes.

BuxpeBoe nsnekTpudeckoe IMoje. IDICKTPOABWKYIIAs CHJIa HWHAYKIAH B
MIPOBOJIHUKE, IBUKYIIIEMCS TTOCTYIIATEIBLHO B OJJHOPOJHOM MarHUTHOM MOJIE.

[Ipasuno Jlenua.

NHAYKTUBHOCTh. SIBIEHME CAMOMHIYKIMU. OJCKTPOABWKYIIAs  CHJIA
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHudeckrue yCTpOMCTBA W MPAKTHUYECKOE TPUMEHEHUE: MOCTOSHHBIC
MArHUThl, BJEKTPOMATHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIM 3JIEMEHTAPHBIX
YacTUll, UHIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TIOJIEM.

JIMHMKM MHIYKIMU MarHUTHOTO TOJIS.

BzaumopericTBre 1BYyX MPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JlerictBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON MHIYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHIIBI MHAYKIHAH OT CKOPOCTH M3MEHEHUSA
MarHMTHOTO MOTOKA.

SIBeHME CAaMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, n1abopamoptvle pabomol

N3yyeHrne MarHuTHOIO TOJI KATYIIKH C TOKOM.

HccnenoBanue neicTBUA NOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paspnen 5. KosieOanust 1 BOJTHBI

Tema 1. MexanuuecKkue u 31eKmpoOMaAZHUNHblE KOJ1€0AHUA

Konebarenbnas  cucrema.  CBOOOJHBIE  MEXaHHUYECKHE  KOJeOaHUS.
["apmonnyeckue konebanwms. [lepuona, wactora, amrumryga u ($aza KoieOaHUN.
IIpyXVHHBIN MasATHUK. MaTeMaTU4eCKU MasTHUK. Y PaBHEHHUE TapMOHHUYECKUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJ€OaHUS B
UJCIbHOM KOJIeOATeIbHOM KOHTYype. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPrUU B UJCATBHOM KOJIeOATEIHbHOM KOHTYDE.

[IpeacraBnenue o 3aryxarouux KoyueOaHUsAX. BbIHYKIEHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJeOaHMUs.



[lepemenHblii TOK. CHHYCOMJANbHBIA MEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKECHUS.

Tpancpopmarop. [IpousBoacTBo, nepegadya U MOTpeOICHUE IIEKTPUUECKON
SHEPIruM. JKOJIOTUYECKHE PUCKHU IPU MPOU3BOJCTBE JIEKTpo3Hepruu. Kynbrypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue ycCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: SIICKTPUUYECKUIMA
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, JUHUU JIEKTpONepe1ay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojeOAaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).

HaOmronenue 3aryxaromux KojaeOaHu.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HabGmronenue pe3onanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

OcumnorpaMMsl (3aBUCHUMOCTH CUJIbI TOKA U HANPSHKEHUS. OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHaHCc mpu MOCIENOBATEIBHOM COEAUMHEHUU PE3UCTOPa, KATYLIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb IMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuwl

HccnenoBanre 3aBUCUMOCTH MEpUOA MajbIX KoJieOaHUIl Ipy3a HA HUTH OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBaHnre MEPEMEHHOTO0 TOKa B LENM U3  IOCJIEI0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKmpoOMazcHUMHbLE 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JJiMHA BOJHBI. [lomepeyHble W MPOAOJBHBIE BOJIHBI.
HnuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS M3ITyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuenTtanus BektopoB E, B, V B anekTpomarautHoit BoiHe. CBoiCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOsIpu3aIus, nudpaxius,
uHTepdepeHius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[[Ixana >meKTpOMarHUTHBIX BOJH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUA. Paguookanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuyeckue yCTpPOMCTBA M TMPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasi AUArHOCTUKA B TEXHUKE M MEAUIMHE, pajaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OOpa3oBaHuUE U pacpPOCTPAHEHNE MONIEPEYHBIX U ITPOIOJIBHBIX BOJIH.



KoneGmromeecs Ten0 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepennnu u audpakiuid MEXaHU4ECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabGnrogenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOW H
4acTOTOM KoJieOaHUM.

HccnenoBanre  CBOMCTB ~ AJEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
peoMIICHUE, MOJSIpU3anus, AMPpakius, HHTepPepeHus.

Tema 3. Onmuka

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pPacHpOCTpaHEHUE CBETAa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOYHUK CBETA.

OtpakeHne cBera. 3aKOHbI OTpaxkeHusi cBeTa. [locTpoeHne n3oOpaxxeHui B
IIJIOCKOM 3€pKaJe.

[Tpenomiienue cBeTa. 3aKOHBI IPETOMIIEHHUS cBeTa. AOCOIOTHBIN MOKa3aTelb
npesnomieHus. [lonHoe BHyTpeHHee oTpakeHue. IIpenenbHbIl yrojl MOJHOTO
BHYTPEHHETO OTPaKECHUS.

Hucnepcus cseta. CiioxxHbIi cocTaB Oenoro ceera. LBer.

Cobuparonie U pacceuBaromive JuH3bl. ToHkasg JnmH3a. DoOKycHOe
paccTosiHMe W ONTHYEeCKas cujla TOHKOM JuH3bL. [locTpoeHue uzoOpakeHuil B
COOMPAIOIINX U pacceuBaroluX JHH3aX. DopMyna TOHKOW JIMH3bI. YBEIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAaKCUMMYMOB M MHUHHUMYMOB B HUHTEP(PEpEHLIMOHHON
KApTUHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHu4ecKnue YCTpOMCTBA M IPAKTHYECKOE INPHMEHEHHME: OYKH, JIyIa,
doToamnmapar, NPOEKIIMOHHBIN amnmapaTr, MHKPOCKOM, TEJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMonMHEHOE pacnpOCTPaHEHUE, OTPAKEHUE U NPEIOMIICHHUE CBETA.
OnTuyeckue mpuodOpHI.

[TonHoe BHyTpeHHEe oTpakeHre. Mojellb CBETOBO/IA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

HaGmronenue natepdepeHinm caera.

Hab6mronenune nudpaxium ceera.

HabGmronenne nucnepcuu cBera.

[TosyueHue cnexTpa ¢ MOMOIIbIO IPU3MBI.

[Tomryuenue ciekTpa ¢ HTOMOIIbIO AU(PPAKINOHHON PEIIETKY.



HaOnronenue nosisipuzanuu CBETA.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol
N3Mepenue rnokaszaress NpesIoMIICHUS CTEKIIA.
HccnenoBanne CBONCTB M300paKEHUHN B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Paznesn 6. OcHOBBI CIeHUAJIBHON TEOPHUH OTHOCHUTEIBLHOCTH

['paHnnBl  OPUMEHUMOCTH  KJIACCUYECKOM  MexaHuku.  IlocTymaTel
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTh MOXYJSL CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIIBHOCTh OJHOBPEMEHHOCTU. 3aME/IJIEHUE BPEMEHH M COKpAICHHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs3b MacChl C JHEPrUer U UMITYJILCOM PEIIATUBUCTCKON YaCTULIBI. DHEPTUS
ITOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmuol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3HEpruu (HOTOHA C €T0 YACTOTOM. DHEPTHS
U UMIyJbC (POTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3akoHBI
dotorpdekra. YpaBuenue DuHmTeitHa st hoToddpdexra. «KpacHas rpanHunar
dboToaddexra.

Jasnenue ceera. OnwiTel I1. H. JIeOenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuuecKkue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®oT0o3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiThl Pesepdopna mo paccessHUIO o-4acTHIL.
[ImanerapHas mogmenbp aroma. llocrynater bopa. U3nydyenue u mnoriomieHue
(GhOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHS DHEPrHHM Ha Jpyroil. Buisl
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMaA BOJAOPO/A.

BosHoBBIE cBOMcTBa yacTull. BonHel ne bpoinsa. KopnyckynsipHo-BOIHOBOM
JyaJu3M.

CroHTaHHOE U BBIHYKJICHHOE U3ITyUYCHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Llemoncmpayuu

Mopnens onsita Pesepdopna.



Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HaOmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe sa0po

OKCIIEPUMEHTBI, JOKa3bIBAIOIIME CIIOKHOCTh CTpOCHUS sapa. OTKpbITHE
paguoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHWio  cocTaBa
panuoakTuBHOrO wu3mydeHus. CBoiicTBa anbda-, Oera-, raMMa-U3IydCHHS.
BiusHMe pagOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa I'eitzenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3oTormsl.

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3IIy4deHHE. 3aKOH PaIMOAKTHUBHOIO paclaja.

OHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT macchl spa.

S nepHble peakunu. Jlenenue u CUHTES sI€ep.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

OnemeHTapHbIe YaCTULbl. OTKPBITHE MO3UTPOHA.

MeTob1 HaOTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

@dyHaMeHTalbHbIE B3aUMOJeHCTBUS. EMUHCTBO (pu3nuecKoi KapTUHBI MUpA.

TexHuyeckue yCcTpoMCTBAa M NMPAKTHYECKOE MTPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHLI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

HccnenoBanre TpekoB 4acTHIl (TI0 TOTOBBIM GoTorpadusim).

Pa3znen 8. JieMeHTBHI ACTPOHOMUM U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIanHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
ACTPOHOMHH.

Bun 3B&3mHoro neba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, MX BHJIMMOE
JIBUKCHHUE.

ConuHeyHas cucTema.

Cosnne. ConHeuHast akTUBHOCTh. McTounuk sHeprun ConHIA W 3BE3.
3BE31bI, UX OCHOBHBIC XAapAKTEPUCTHUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» [JI1 3BE3]l TJIABHOM MOCJIEI0BATEIIbHOCTH. BHYyTpeHHEE CTpOEHHE
3BE37. COBpEMEHHBIC MPEJACTABICHUSI O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE31. DTanbl )KU3HH 3BE3I.

Mineunsiii [lyte — nama I'amaktuka. [lonoxenune u aBwxkeHue CoyHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B siApax
rajJaKkTHK.



Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ma. Pazberanue rajmakTuk.
Teopus bonpiioro B3peiBa. PemkTOBOE M3ITyUEeHHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Vuenuuecxue nabnooenus

HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONpe/ieNICHUs MOJIOXKEHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1us CeBEepHOro NOyIIapus U IpKUe 3BE3IbI.

HabGnronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O06o0maroniee MOBTOPEeHUE

Ponp ¢u3ukm w acTpoHOMHH B DKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeaIbHOCTH YEJIOBEKa, POJb U MECTO (PU3MKH
Y aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHOH KapTUHE MHPA, POJIb (PU3HUECKOU TEOPUHU
B (GOpPMHpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
bu3nUecKoil KapTUHBI MUpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEJICTABJICHUMN O PUPOJIE.

MexknpeaMeTHble CBA3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 kiacce oCymliecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMH MaTEMAaTHKH,
OHOJ0THH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumore3a, (uznyueckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOJICHHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJIETh, U3BMEPECHHUE.

Mamemamuxa: peuieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbLHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYyp 1 00bhEMa Tell.

buonoeus: »nextpuueckue SBICHUS B JKHUBOW Mpupoje, KosieOaTeabHbIE
JBUKEHHUS B )KUBOW IPUPOJE, ONTUYECKUE SIBIICHUS B KUBOMU IPUPOAE, NCUCTBUE
paaualyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAILUIMYECKAsI CTPYKTypa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKON PEMIETKH, CHEKTPaTbHBIN
aHaJu3.

l'eocpagua: wmarHuTHbBIE TIONIOCA 3€MJIM, 3aJI€KM MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKaA3aHUE 3eMIICTPSCCHUIA.

Texnonoeus: NHHUM DIEKTPONEpPEAAY, TEHEPATOP IMEPEMEHHOIO TOKA,
AJEKTPOJIBUTATENb, WHAYKIHUOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
coJIHEeUHas barapes.



IV. IIVIAHUPYEMBIE PE3YJIbTATbI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHETO OBLHIEI'O OBPA30OBAHUA

OcBoenne yueOHOro mnpenmera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTH JOCTIKCHUE CIICTYIONMINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

4.1. JIMYHOCTHBIE PE3YJIbTATDI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmera «Dusmka» T0KHbL
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaroluxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOro OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONBITA U OMbBITA JECITEILHOCTH B MPOILIECCE Peaanu3ali OCHOBHBIX HAIPaBICHUHN
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3ULIMKA O0YYaIOIIEeTOCs! KaK aKTUBHOIO U
OTBETCTBEHHOTO YJIEHA POCCUNCKOr0 OOIIECTBA;

OPUHATUHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYHKO JIESTEIIBHOCTh B MHTEpEcaxX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbLHON OpraHU3aIuy;

YMEHHUE B3aUMOJEHUCTBOBATH C COUUAIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITETbHOCTH;

2)IaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON HUJIEHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIIEHUWE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUXKCHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIC PEIICHHSI,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4)3¢cTeTU4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKIIFOUYAsl SCTETUKY HAyYHOTO TBOPYECTBA,
pUCYIIEro (pU3nYecKoi HayKe;

5)Tpy10BOIro BOCIIMTAHMS:

WHTEpeC K pa3iu4HbIM cdepaM MpodheCCUOHAIBHOU NEATeIbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCOZHAHHBINA BHIOOP
Oynyiuel mpodeccuu 1 peaau30BbIBaTh COOCTBEHHBIE KU3HEHHBIE MJIAHBI;



TOTOBHOCTBH M CIIOCOOHOCTHh K 00Opa30BaHUIO U CaMOOOpa30BaHUIO B 00JaCTH
(UMK Ha TIPOTSKCHUH BCEH KU3HU;

6)3K0,10r14eCKOro BOCIIUTAHMS

C(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIBTYpPhl, OCO3HAaHHE TJIOOAIBHOTO
XapakTepa dKOJOTHIECKHUX MPodIIeM;

TUTAHUPOBAHKE U OCYIICCTBIICHUE ACUCTBUI B OKPYXKAIOIICH cpejic Ha OCHOBE
3HAHUS IeJIeH YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIIipeHHe OIbITa JIEATEIBHOCTH SKOJOTMYSCKONH HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7)IeHHOCTH HAYYHOT0 MO3HAHMA:

Cc(OPMUPOBAHHOCTH MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs GU3HUECKON HAYKH;

OCO3HAaHWE IIEHHOCTH HAyYHOH JCATCIILHOCTH, TOTOBHOCTH B IIPOIIECCE
U3y4deHUsS  (QU3HKH  OCYIICCTBJIATH NPOSKTHYID W HCCIEIOBATEIhCKYIO
JeSITEIIBHOCTh HHUBUyaIbHO U B TPYIIIIC.

4.2, METAIIPEAMETHBIE PE3YJ/IbTATbI

Ilo3HaBaTebHbIE YHMBeEPCAJIbHbIE YUeOHbI€ elCTBUS
Bba3oBble Jioru4ecKue aeiicTBUs:
CaMOCTOSITENNFHO  (OPMYJIUPOBaTh W aKTyalM3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPENETATh IEeNU JEATEIbHOCTH, 3a/aBaTh IMapaMeTpbl U KPUTEPUU HX
JOCTHKCHHS,
BBISIBJISITH  3aKOHOMEPHOCTH M NPOTHUBOpPEYMsT B  paccMaTpUBaeMbIX
bu3MYeCKUX SIBICHUSIX;
pa3pabarbiBaTh IUIaH pELIEHHUs NPOOJEeMbl C YYETOM aHaIu3a HWMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepuaIbHbIX PECYPCOB;
BHOCHUTb KOPPEKTHBBI B JACSITEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUN AESITETbHOCTH;
KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBUAX  pPEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHS,
pa3BHUBaTh KPEaTUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIeM.
Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.
BJIQ/ICTh HAYYHOH TEPMHHOJOTHEH, KIIOYEBHIMU TMOHATHSAMH W METOJaMHU
bu3nUecKoil HayKH;
BJIa/ICTh HABBIKAMH Y4€OHO-HCCIIEA0BATEIBCKONW U MPOSKTHOW ACSITENIbHOCTH
B 00J1aCTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB pelIeHHs 3ahad (U3MUYECKOTO COJAEP)KaHWs, MPUMEHEHHIO Pa3IMYHbIX
METOJIOB MIO3HAHUS;
BJAJE€Th BUAAMU JIEATEIBHOCTUM 110 IMOJIYYEHHIO HOBOIO 3HAHUS, €ro
UHTEpIIpEeTalliy, MPeoO0pa3oBaHUI0 M NPHUMEHEHHIO B Pa3IMYHBIX Y4eOHBIX
CUTYalUsiX, B TOM YHUCJIE TP CO3JaHUH YU€OHBIX MPOEKTOB B 00J1acTH (DU3UKH;



BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W AKTyaJM3UpOBaTh 3a/]auy,
BBIIBUTaTh TUINOTE3Y €€ pEelIeHMs, HaXOAWTh apryMEHThI Ui J10Ka3aTelbCTBa
CBOMX YTBEP)K/ICHUH, 33/1aBaTh apaMeTPbl U KPUTEPUU PELICHMUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7auyd pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (OPMYyJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHON
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

yMEThb TEPEHOCUTh 3HAaHWA MO (PU3UKE B MPAKTUUYECKYIO 0O0IacTh
KU3HEICSATCIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pabora c nnopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOIO COJEpKaHUS U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJM3,
CUCTEMATH3alMI0 U HHTEPIPETAlNI0 MHPOPMAIMU pPa3IMYHBIX BHUIOB U (opm
IpECTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH()OPMALIHH;

UCTIONB30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ coOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacCHOCTH,
THTUEHBI, PECypcocOepeKeHHs, TMPaBOBBIX H  OTUYECKUX HOPM, HOpPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPXKAHUS B PA3IUYHbIX (opMarax c
y4€TOM Ha3zHayeHMsI THPOPMALIUH U LEIEBON ayAUTOPHUH, BHIOMpPAsi ONTUMAIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3alluu.

KoMMyHUKATHBHBIE YHUBEPCAJIbHbIE yUeOHbIe 1elCTBUS:

OCYHIICCTBJISTh OOIIEHHME Ha Yypokax (U3MKH W BO BHE-YpPOUYHOU
JIESITeIIbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM  KOH(MIUKTHBIX CUTyallMd W CMATYaTh
KOH(JIUKTHI;

pPa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHHSI C HCHOJIb30BAaHHUEM
A3BIKOBBIX CPE/ICTB;

MMOHUMAaTh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHUYyaJbHOU
paboThI;

BBIOMpATh TEMAaTUKY M METOIbl COBMECTHBIX JEUCTBUH € Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJICHA KOJUIEKTUBA;

NpUHUMATh 1€MW  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHHUPOBATH JICMCTBUS MO €€ JNOCTHUKEHUIO: COCTABJISITH IUIAH JE€UCTBUU,
pacrpenensiTh pojid C YY4ETOM MHEHHM YYacCTHUKOB, OOCYXAaTh pe3yJbTaThl
COBMECTHOI paboTHI;



OLICHMBATh KAaue€CTBO CBOEr0 BKJAJa U KaXJOT0 yYacTHUKA KOMAaHJbl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OILICHMBATh HWJEW C TO3UIKUKU HOBHU3HBI,
OpUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYUIIECTBJISTh TO3UTUBHOE CTPATETUYECKOE IMOBEJACHUE B PAa3IMYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

PeryisiTuBHBIC YHUBepCcaJbHbIe y4eOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITENIFHO OCYILIECTBISATh MO3HABATEIbHYIO ACSITENbHOCTh B 00JacTU
Gu3MKKM U acTPOHOMHHM, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSITENTFHO COCTAaBJIATh IUIAaH PEIICHHS PACUYETHBIX W KaueCTBEHHBIX
3a]a4, MJIaH BBIOJIHEHUS MMPAKTUIECKON pabOThI ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIupsATh paMKH y4eOHOTO MPEeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JieNlaTh OCO3HAHHBIA BBIOOp, AapryMEHTUpPOBaTh €ro, Oparb Ha ceOs
OTBETCTBEHHOCTH 3a PEILIECHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO 3pYyIULUU B 00JacTH
(bu3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEeNbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIIHOHATbHBIH HHTEJJIEKT:

JlaBaTh OILICHKY HOBBIM CHUTYyAaIlMsIM, BHOCUTh KOPPEKTHUBHI B JESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIHTATOB IIEIISIM;

BJa/JIeTh HABBIKAMH  MO3HABAaTENbHONM  pedrekcuu Kak  OCO3HAHUSA
COBEpIIIAEMBIX JEHCTBHM M MBICIUTENBHBIX MPOIECCOB, WX pE3yJNbTaTOB H
OCHOBAaHUIA;

UCIOJIb30BaTh MPUEMBI PeQIIEKCHU ISl OLIEHKH CUTYalllH, BIOOpa BEPHOIO
peleHus;

YMETh OLIEHUBAaTh PHUCKM U CBOEBPEMEHHO NPUHUMATh pEIIEHUs MO0 HX
CHIKEHUIO;

OPUHUMATh MOTUBBI U apryMEHThl JPYTUX TMpU aHaJIu3€ pe3yibTaToOB
NeSITEIbHOCTH;

NPUHUMATH CeOsl, MTOHMMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHMBBI W apTyMEHTHl JPYTMX TpU aHaUW3e pe3yIbTaToB
JeSITEIbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIMIUOKH.

B mpomecce qocTHKEHHS] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oO0Iero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIICHCTBYETCS HMOIMOHATBHBIH UHTEIJICKT, MpeoJIararoun
c(hOpMHPOBAHHOCTH:



CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHHIC, BUACTh HAIPABICHUS PA3BUTHS COOCTBEHHOW IMOIIMOHAILHOUN ChepHl,
OBITh YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHMsI, BKIIIOUYAIONIETO CAMOKOHTPOJb, YMEHHE IPHHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
YMOIIMOHATBHBIM U3MEHEHHSIM U MTPOSIBIISATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTpEHHEH MOTHBAIlMH, BKIIOYAIOIICH CTPEMIICHHE K TOCTIKEHUIO TSN U
yCIIeXy, ONTUMHU3M, MHHUIIMATUBHOCTh, YMEHHE JEUCTBOBAaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

IMMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSIHHE
JIPYTUX, YYUTHIBATh €ro TMpH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIFOYAIONINX CITIOCOOHOCTH BBHICTPAaWBaTh OTHOIICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh HUHTEPEC U pa3peniaTb KOH(PIUKTHI.

4.3. TIPEAMETHBIE PE3YJ/IbTATbI

K konmy oOyuenus B 10 kiacce mnpeamMeTHbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JTOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAOIIUXCSI YMEHUMA:

JIEMOHCTPUPOBATh Ha MpUMEpPax pojb U MECTO (PU3NKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHA H
TE€XHOJIOTUH, B MPAKTUYECKON JEATEIBHOCTH JIIOIEH;

VUYUTBIBATh TPAHUIBI TPUMEHEHHUS M3YYCHHBIX (UBUYECKUX MOJCICH:
MaTepuaibHas TOUYKa, UHEpLUaIbHasl CUCTEMa OTCUETA, aDCOIOTHO TBEPIOE TEINO,
WJICAIBHBIN I'a3, MOJEIIM CTPOCHUS Ia30B, )KUIAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsijl PU PelIeHUH (PU3NIECKUX 3a]1aY;

pacrno3HaBaTh (puU3MUECKHUE SIBJICHUS (TIPOIECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U
JJEKTPOJAMHAMHUKHA:  PABHOMEPHOE UM  PAaBHOYCKOPEHHOE  MPSAMOJMHEWHOE
JBIDKEHUE, CBOOOJHOE TajeHue TeJ, JABUKEHUE 10 OKPYKHOCTH, WHEPIHS,
B3aumojencTeue Ten, nuddys3us, OpOYHOBCKOE NBIKEHHE, CTPOEHUE KUIKOCTEN
Y TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl TPU HArPEBAHUH (OXJIAXKIEHUH ), TEILIOBOE
paBHOBECHE, WCIIAPEHHUE, KOHAECHCALMS, IUIABJIEHUE, KPUCTALIM3ALUs, KUIICHHUE,
BJIAKHOCTbH BO3/1yXa, MOBBIIICHUE JABJICHUS T'a3a IPU €r0 HAarpEBAHUU B 3aKPHITOM
COCylle, CBSI3b MEXAY I[apaMeTpaMu COCTOSIHHMS ra3a B  HM30IpoLeccax,
ANEKTpU3aLus TEJl, B3aUMOJEHCTBHE 3apsI0B;

OMUCHIBATh MEXAHUYECKOE JIBIXKCHHUE, HCIMOJB3Yys (U3UYECKHE BEIWYHHBI:
KOOpJMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrus, MOTEHIHUAIbHAS SHEPIrusl, MEXaHHYeCKas
pabora, MexaHW4YecKash MOIIHOCTh; TPH OMUCAHWW TPABWIHHO TPaKTOBAThH
(bU3MYECKUl CMBICT HCIOJIb3yeMbIX BEJIMYMH, WX OO0O3HAYCHHUS W €IUHUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE AHHYIO (U3UYECKYIO BEJIMYUHY C JAPYTUMU
BEJINYMHAMU;



OMKCHIBATh W3yYEHHBIEC TETUIOBBIE CBOWCTBA TEJI W TEIUIOBBIC SIBICHUS,
UCIIONB3YSd (U3WUYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KMHETHYECKash PHEPTysi XaOTHYECKOTO JBIM)KCHHUS MOJICKYJ, CpeIHEKBaIpaTHIHAs
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padoTra rasa,
KO3(hUIIMEHT TMOJIE3HOTO JCHCTBHS TEIUIOBOTO JBUTATENs; IIPU OMHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYECKUN CMBICH HCIOJBb3yeMbIX BEJIMYHMH, WX
0003HaYCHUSI W CIUHMIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIINE JIAHHYIO
(GU3UYECKYIO BETMYHUHY C IPYTUMH BEIIMUNHAM;

OTMCHIBATh N3YYCHHBIE ICKTPHUUECCKUE CBOMCTBA BEIIECTBA M DJICKTPUUCCKHE
sBJICHHSI (TTPOIIECCHI), UCTIONB3Ys (PH3NYECKUE BETUUYMHBI: AJICKTPHUCCKUIN 3apsi,
IEKTPUUECKOE TMOJIe, HAMPSIKEHHOCTD TOJIS, MMOTEHITHAN, PA3HOCTh MOTEHITUATIOB,
IpY ONHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUA CMBICT HCIOJIB3yEeMBIX
BEIIMYMH, WX OOO3HAYCHHS ¥ CIWHHIIBI;, YKa3bIBaTh (hOPMYJIBI, CBSI3BIBAIOIINC
JTaHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMHU BEJIMUYNHAMM;

aHAJTU3UPOBaTh (U3UYCCKHUE MPOLECCHl U SBJICHUS, UCIONb3Ys (PU3MUECKUe
3aKOHBI M MIPUHIMIBL: 3aKOH BecemupHoro tsarotrenus, |, Il u 1l 3akonsr HeroToHa,
3aKOH COXpaHCHHUs MEXaHHMYECKOHW DHEPruM, 3aKOH COXPAHEHHUS HWMITYJIbCa,
NPUHINAN CYNEPNO3UIIUA CHJI, TIPUHITUII PABHOIMPABUS HHEPIHATBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETHYECKYIO0 TEOPHUIO CTPOCHHUS BEIECTBA, TI'a30BbHIC
3aKOHBI, CBSA3b CpPeAHEH KMHETHYECKOW DHEPTUU TEIUIOBOTO JIBMYKEHHUS MOJIEKYJ C
aOCOJIFOTHOM TeMmmepaTypoM, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHECHHS
AIEKTPUYECKOTO 3apsiyia, 3akoH KysjoHa, TPUITOM pa3indarh CJIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BBIPAKECHUE W YCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JACHCTBUS MAIlMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iudaTh YCJIOBHs MX O€30IMACHOTO WCIIOJIb30BAHUS B
MMOBCEIHEBHOM KU3HU;

BBITIOJTHATDh OKCIICPUMEHTHI 110 HCCIICAOBAaHUI0 (DHU3NYECKUX SBICHUN M
MIPOIIECCOB C HCIMOJB30BAaHUEM TPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU ITOM
dbopmyupoBath IpobiieMy/3amadyy ¢ THUIOTE3y Yy4eOHOro DKCIICPUMEHTA,
coOMpaTh YCTAaHOBKY M3 IMPEIJI0KEHHOTO OOOpYAOBaHHUS, MPOBOJIUTH OMBIT H
(GbopMyIHpPOBaTH BHIBOIBI,

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHMAJBHBIH CHOCOO W3MEPEHUS W HCIIOJIB30BAaTh W3BECTHBIC
METO/Ibl OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJICNOBATh  3aBUCHUMOCTH  MEXIYy  (PU3MYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPHU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpPOBaTh PE3yIbTATHl IMOJTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BH/JIC TAOJINII U TPpa(pUKOB, JAENIaTh BEIBOABI IO pe3yjIbTaTaM UCCIICI0OBaHMUS,

COOJI0/IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIeIOBATEIHCKON U TPOCKTHOU
JEATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M Ja0OPATOPHOTO
000pyIOBAHUS;



pemiate pacu€THBIC 3aJaud C SBHO 33JaHHOM (U3UYECKON MOJEIbIo,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKUE BEIMYMHBI U (POPMYIIHI,
HEeoOXoauMble Jisi €€ pelleHUs], TPOBOJUTh PAacUEThl U OLEHUBATH PEATbHOCTH
MOJIy4YeHHOTO 3HAYCHUS (PU3UYECKOUN BEJIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JJOTUYECKU HEMIPOTUBOPEUUBYIO
LEMOYKY PACCYKICHHI C ONMOpOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

WCIIOJIP30BaTh ~ TPU  PEIMICHWH  y4eOHBIX  3aJad  COBPEMCHHBIE
WH()OPMAITMOHHBIC TEXHOJIOTHH JIUISA TOWCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAITUN
U TPEJCTaBJICHUS y4eOHOW M HAYYHO-TIOMYJISIPHON MH(pOpMAIUH, MOTYyYCHHON U3
Pa3JIMYHBIX UICTOYHUKOB, KPUTHYECKU aHAJIM3UPOBATH MOTydyaeMyr0 HH(pOpMaIHIo;

MPUBOJUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBACHEHHE TMPOIECCOB OKPYXKAIOIMIETO MHUPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTIsl o0ecrieueHus: 0€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMH, JIJISi COXPAHEHUS 3JI0POBbS M COOJIOJEHUS HOPM IKOJIOTHYECKOTO
IIOBEJCHUS B OKPYXKAIOLIEH Cpee;

paboTath B TpYIIE C BBHINOJHEHUEM pPa3IUYHBIX COLMAIBHBIX POJICH,
IJIAaHUPOBaTh palbOTy TPYIIbI, pPAlMOHAILHO pacHpeicssiTh O0O0S3aHHOCTH U
IJIAHUPOBATh ACATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, a€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINbBI B PEIICHUE paccMaTpUBAEMON MPOOIEMBI.

K koniy obyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIMIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha TMpUMEpax pojib U MeCTo (Pu3nku B (HOpMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh U €IUHCTBO
(bu3MYecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYEHHBIX (U3UYECKUX MOJIETeH:
TOYEYHBIN AJIEKTPUYECKUH 3apsifl, JIyd CBETA, TOYECUHBI UCTOUYHUK CBETA, SIACPHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sipa MPHU perieHUH (PU3NYECKUX
3a/ay;

pacrno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECChl) U OOBICHATh UX HAa OCHOBE
3aKOHOB JICKTPOJAMHAMUKHU M KBAHTOBOU (DU3UKH: DJICKTPUYECKAsl MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE ACHUCTBUSA TOKA, B3aMMOJCHUCTBUE
MAarHUuTOB, JJICKTPOMArHUTHAs WHAYKLHS, JI€MCTBUE MAarHUTHOTO TMOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsii, DJICKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHHUE,
uHTepdepeHnus, audpakuus W TOOJNSpU3alUsg CBETa, JUCIEPCUS CBETa,
dbotoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBCHUE
JMHENYaTOro CIIEKTpa aroMa BOJOPOJA, €CTECTBEHHAss W MCKYCCTBEHHAs
PaIUOAaKTUBHOCTb;



OMUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0O  TMPOBOJAMMOCTb  pa3IMYHBIX  Ccpel) W
AJIIEKTPOMArHUTHBIE SIBIICHUS (TIPOLECCHI), MCHOJB3Ysd (U3UYECKUE BEIMYMHBIL:
AIEKTPUYECKUN 3apsij, CHJIa TOKA, JIEKTPUUYECKOE HAIPSKEHUE, DIEKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, 3JEKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHIYKIUS MarHUTHOTO MoJsA, cwia Awmmepa, cuna JlopeHia, MHIYKTHBHOCTb
KAaTYIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEPHOJ W YacToTa
KojeOaHnii B KoysieOaTeTbHOM KOHTYpe, 3apsj W CHia TOoKa B TIPOIECCe
TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWU, (OKYCHOE pACCTOSHUE U
ONTHYECKAs CWJIa JIMH3BI, MPU ONHUCAHWHA TPABUIBHO TPAKTOBATH (PU3UUYECKHMA
CMBICI UCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUYEHUS W EIUHMIIBI, YKa3bIBaTh
dbopMyIbl, CBSI3bIBAIOIIME JAHHYIO (PU3MYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMU;

ONUCHIBATh HW3YyUYCHHBIE KBAHTOBBIC SIBJICHUS W TMPOLECCHI, HCIIOIb3Ys
bu3nUeckue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO/T MOTypaciajga, SHEPTHs CBSI3U
aTOMHBIX SIZIEp, TPU ONMUCAHWUU TMPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €IHUHHUIIBI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHaJIU3UpOBaTh (PU3UYECKHUE MPOLIECCHl U SBJICHUS, UCMOIb3Ys (PU3NUECKUe
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEIOBATEILHOTO U MapasjieIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHna, 3aKOH BIEKTPOMArHUTHOU
WHYKIWH, 3aKOH TPSMOJUHEHMHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEeHa Mg portorddexra,
3aKOH COXPAHEHUs SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUUYECKOr0 3apsija, 3aKOH COXPAHEHUsI MAacCOBOr0 4ucia, mocrynartel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpyu 3TOM Pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOE€ BBIPAKEHHWE U YCIOBUS (TpaHUIlBI, 00JIACTH)
MPUMEHHUMOCTH;

ONpENIEIATh HAIIPABIICHHE BEKTOPA UHIYKIIMK MarHUTHOTO TOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AMmIiepa u cuibl JlopeHna;

CTPOUTh W OIKMCHIBATh H300paXKEHHE, CO3/1aBaeMOE€ IIJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJTHATh AKCIEPUMEHTHI 0 MCCIIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU ITOM
dbopmynupoBath TpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO O0OpYI0BaHMs, MPOBOJUTH OMNBIT M
bopMyIUpPOBaThH BHIBOJIHI,

OCYIIECTBIISAThH MPSIMbIC M KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpAaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;



UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEIUMYMH C HCIIOJIB30BAHUEM
OpsIMBIX M3MEPEHMH: IMpPU STOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHUpOBATh
pe3yJbTaThl MOJIYYEHHON 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJAE TaOIHIl U
rpa(uKoB, AeaTh BBIBOBI IO pE3yJIbTaTaM HCCIEAOBAHNUS;

co0roaTh npaBuia 0€30MacHOro TpyJa MpH IMPOBEACHUM UCCIIEIOBaHUMA B
pamMKax Yy4eOHOTO SKCIEpPHUMEHTa, Y4eOHO-MCCIEN0BATENbCKOM U IPOEKTHOM
JEATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB M J1AOOPATOPHOIO
000pyI0BAHUS;

pemarb pacy€THhlE 3aJauyd C SIBHO 33JaHHOM (PM3MYECKOW MOJEINbIO,
UCTIONB3YS (PU3MUECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BbIOHpaTh (PU3UYECKYI0O MOJEIb, BBIACIATH (PU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HEOOXOAUMbIE NJisi €€ PEIICHUs, TPOBOAUTh PacUYEThl M OLICHUBATh PEaJIbHOCTh
MOJIy4Y€HHOTO 3HAYeHUS (PU3UYECKOUN BEJIUYUHBI;

peniaTh KaueCTBEHHBIE 3a1a41: BBICTPANBATh JIOTUYECKH HEITPOTHUBOPEUUBYIO
LEMOYKY PACCYXKIACHUN C OINOPOM HA H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buznueckue SBICHUS;

UCIONB30BaTh  MPU  pPELIEHMH  y4uyeOHBIX  3aJady  COBPEMEHHBIE
MH(GOPMAILMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIMU
U TPEJCTaBJICHUS y4eOHOW U HAyYHO-TIOMYJISIPHOM MH(pOpMaILUH, ITOJTYy4CHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyto HH(OPMALIUIO;

OOBSACHATh NPUHIUIOBI JCHCTBUA MAaIIMH, NOPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX OE€30MACHOr0 MCMOJIb30BAHMS B MOBCEIHEBHOU
KU3HH;

PUBOJNUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOM >KU3HU
Ui obecrieueHus: 0€30MacHOCTU MPU OOpallleHUH ¢ MPUOOpaMu U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMUECKOI0
MOBEJICHUA B OKPYXKAKOIIEH Cpee;

paboTaTh B TIpyHIe C BBINOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPyNIbl, PALMOHAIBHO pacHpenessaTh OO0S3aHHOCTH U
IUIAHUPOBATH JIESITENILHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHUBATh
BKJIAJI K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.



V. TEMATHYECKOE IIV/TAHUPOBAHHE

10 KJIACC
Ne KosmmuyecTBoyacos DJIEeKTPOHHbIE
HaumenoBanuepas
n/ CJI0B B K I (uu¢posbie)
. A ce OHTPOJIbHBIEPA pakTHYecKHepa 06pazoBaTeTbHbIEPE
TEMIIPOrpaMMBbI ro 00THI 00THEI cypebt
Paznen 1.OU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUA
bubmuoreka [JOK
11 DH3HKA U METOTILI 2 https://m.edsoo.ru/7f41b
HAy4HOT'O ITO3HAHUS £79
Hroromnopaszaeny 2
Paznen 2.MEXAHUKA
bu6mmoreka [IOK
2.1 KunemaTtuka 5 https://m.edsoo.ru/7f41b
f72
bubmuorexa [JOK
2.2 Jnnamuka 7 https://m.edsoo.ru/7f41b
f72
bu6mmorexa [IOK
2.3 3axonricoxpanemnus 6 1 1 https://m.edsoo.ru/7f41b
B MEXaHHUKE 72
Hroronopazneny 18
Paznen 3.MOJIEKYJSAPHAS ®U3UKA U TEPMO/IMHAMUKA
0]
H(f_HOBHMOHeKyMp bubnuoreka [IOK
3.1 . 9 1 https://m.edsoo.ru/7f41b
KHHETUIECKOUTEOpH 72
" 172
bu6nmoreka [JOK
3p  OcHoBwITepMOMMKA 4, 1 https://m.edsoo.ru/7f41b
MHKH
f72
ArperatHble
COCTOSTHIS bu6mmoreka [JOK
3.3 5 https://m.edsoo.ru/7f41b
BerecTra. ®a3oBbie 72
epeX0Jbl -
Wroronopazneny 24
Paznen 4.9JIEKTPOJIMHAMUKA
bu6mmorexa [IOK
41 | DraexTpocraTHKa 10 1 https://m.edsoo.ru/7f41b
f72
IIocTrossHHEBIN Bu6morexa LIOK
. HOJINOTEK
4.2 DJICKTPUHICCKHIH TOK. 12 1 https://m.edsoo.ru/7f41b
Toku B pa3mUYHBIX 72
cpemax T
Uroromnopaszneny 22
PezepBHOEBpeMs 2
OBIIEE KOJIMYECTBO 68 3 3
YACOB I1O0



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

I[TPOTPAMME




11 KJ/IACC

Ne KoumnuyecrBoyacos DJIEKTPOHHbBIE
HaumenoBaHuepa3s (wnbpoBbIe)
izj;zl:):rpaMMH ]rS()ce é{(:)T}:)Tlpoanblepa g)[)Tz:)l:aneCKnepa 06PA30BATEILHBIEPE

cypcesl

Pa3znen 1.9JIEKTPOJIUHAMUKA
MaruuTHOE 10JI€. bubmuorexa [IOK

1.1  DnexkrpoMarHuTHas 11 1 3 https://m.edsoo.ru/7f41c
UHIYKIUS 97c

Hroromnopazaeny 11

Pa3nen 2.KOJIEBAHUS U BOJIHBI
MexaHn4ecKue u bubnunoreka LIOK

2.1 3J€KTPOMAarHUTHbHIE 9 1 https://m.edsoo.ru/7f41c
KOJIeOaHUs 97c
MexaHn4ecKue u bubnunoreka LIOK
2.2 3J€KTPOMarHUTHbHIE 5 1 https://m.edsoo.ru/7f41c
BOJIHEI 97c
bubnunoreka LIOK
2.3  Omnruka 10 3 https://m.edsoo.ru/7f41c
97c

Hroro no pazpeny 24

Pasnen 3.0CHOBBI CHEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH
S;:;);;LHoﬁ bubnuoreka [{OK

3.1 4 1 https://m.edsoo.ru/7f41c
TEOpUH 97¢
OTHOCUTENIbHOCTH
Hroronopazneny 4

Pa3znea 4 KBAHTOBASA ®U3UKA

41 OJIEMEHTHI 6

KBAHTOBOU OITUKU

bu6nmorexa LIOK
https://m.edsoo.ru/7f41c
97c

bu6nunorexa LIOK

4.2 CrpoeHne aToMa 4 https://m.edsoo.ru/7f41c
97c
but6mmoreka [IOK
4.3  AToMHOE A1pO 5 https://m.edsoo.ru/7f41c
97¢
Wroronopazneny 15
Paznen S.OJIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKHU
DNeMeHThI but6mmoreka [IOK
5.1  actpoHOMMHM U 7 1 https://m.edsoo.ru/7f41c
acTpodu3uku 97c
Hroro no pazgeny 7

Pa3znesn 6.OBOBIIAIOIIEE IOBTOPEHUE

O6o0maromiee
MTOBTOPEHHE

4

but6mmoreka [IOK
https://m.edsoo.ru/7f41c
97c



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
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
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

Hroro no pasgeny 4

PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO
YACOB I1O 68

I[TPOTPAMME




VI. TIO0YPOYHOE IIJTAHUPOBAHMUE
10 KJIACC
Ne KoJsunuyecTBO 4yacos
Jara
n/ Tema ypoka 31O0P
mian/gpakr
n
®dusnka — Hayka o npupoje. Hayunsle Bu6mrorexa [IOK
1 yK pUpOA ¥ 04.09.2023 https://m.edsoo.ru/f
METO/IbI IO3HAHUS OKPY)KAFOIIEr0 MUPa f0c3262
Ponb 1 mecto pusuku B hopMupoBaHUn BuGmorexa LOK
2 COBPEMEHHOW HAYYHOU KapTHHBI MUPa, B 07.09.2023 https://m.edsoo.ru/f
MIPAKTUIECCKON JCSITSILHOCTH JTFOACH f0c33¢6
MexaHn4ecKoe ABUKCHHUE.
OTHOCHUTENBLHOCTh MEXAHUYECKOTO Bubmiorexa IIOK
3 11.09.2023 | https://m.edsoo.ru/f
nerkeHus. [lepemerenue, CKOpoCThb, f0c3508
YCKOpEHHUE
PaBHOYCKOpEHHOE MIPSIMOIMHENHOE Bubmiorexa IIOK
4 YEROP P 18.09.2023 | https://m.edsoo.ru/f
IBIOKEHUE f0c372e
CBo0OogHoOe nagenne. Y CKopeHue Bu6miorexa [IOK
5 8 8 P 21.09.2023  https://m.edsoo.ru/f
CcBOOOIHOTO ITaJECHUS f0c39ce
KpusonmueitHoe amxenue. JIBUKeHUE Bubmiorexa LIOK
6 P . g A 25.09.2023 https://m.edsoo.ru/f
MaTepHUATBLHOU TOYKH 110 OKPY>KHOCTH f0c3ada
[Tpuatmn otHOCUTENbHOCTH ["anumest. BuGmiorexa LIOK
7 WNuepumanbHble CHCTEMBI OTCUETA. 28.09.2023  https://m.edsoo.ru/f
[IepBrriizakonHpr0TOHA f0c3bed
Macca Tena. Cuna. [Ipunuun Butmorexa LIOK
8 CyNepro3uLu cuil. Bropou 3akoH 02.10.2023  https://m.edsoo.ru/f
HeroTona 11t MaTepuanbHOW TOUKU f0c3bed
Tpernu 3axkonH HeproToHa mis Bubmiorexa LIOK
9 P 8 05.10.2023 = https://m.edsoo.ru/f
MaTepHATbHBIX TOUCK f0c3be8
3aKk0oH BceMupHOro tarorenus. Cuiia Bubnnorexa LIOK
10 P 09.10.2023 https://m.edsoo.ru/f
TspKecTH. [lepBaskoCMUYeCKasCKOPOCTh £0c3d00
Bubnuoreka [IOK
11 Cuna ynpyroctu. 3akoH ['yka. Bec tena 12.10.2023  https://m.edsoo.ru/f
fOc3el8
Cuna tpenus. Koadpduument tpenus. Bu6morexa LIOK
12 Cuna conpoTUBJIEHUS TPH IBUKEHUU TeJa 16.10.2023  https://m.edsoo.ru/f
B )KAJIKOCTH WJIH rase f0c3f76
[ToctynaTtensHOE U BpamaTeabHOE
. Bubnuoreka [IOK
BIDKEHME a0COIIOTHO TBEPIOTO TENA.
13 N bA 19.10.2023 https://m.edsoo.ru/f

MowmenTtcuisl. [lnedocussl.
VYcnoBusipaBHOBECUSATBEPAOTOTENA

fOc41a6



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6

14

NMiynsc MaTepuabHONM TOYKHU, CUCTEMBI
MaTepuaibHbIX TO4YEK. IMIyibe cubl.
3aKOH COXpaHEHMsI UMITYJIbCA.
PeakTuBHOE BHXKEHUE

23.10.2023

Bubaroreka [IOK

https://m.edsoo.ru/f
fOc43d6

15

16

17

Pa6ora u moutHoCTh cuitbl. Kunernueckas
SHEPIUsl MATEPUAIIBHON TOYKHU.
TeopeMaoON3MEHEHUMKUHETUYECKOM

SHEPrUuu

[TorenunanpsHas sueprud. [lorenuuanbHas
SHEPrus ynpyro n1epopMUpPOBAHHOU

IIPY>KUHBI.

[ToTeHunanpHasIHEPrUATENABOIU3UIIOBED

XHOCTH3EMITA

PaBHOMEpHOEIIPAMOIIMHEWHOEIBUKEHHE

26.10.2023

06.11.2023

14.09.2023

Bubaroreka [JOK

https://m.edsoo.ru/f
f0c4502

Bubaroreka [IOK

https://m.edsoo.ru/f
fOc461a

Bbubaroreka [IOK

https://m.edsoo.ru/f
f0c3620

18

[ToTeHManbHBIC U HETIOTCHITNATBLHBIC
cwibl. CBs3b paOOTHI HEMOTCHIIUATBHBIX
CUJI C UBMEHEHHEM MEXaHHYECKOU
SHEPTUU CHCTEMEI TEJl.
3aKOHCOXpaHEHUSIMEXaHUYECKOW SHEPTUU

09.11.2023

Bbubaroreka [IOK

https://m.edsoo.ru/f
f0c478c

19

JlaboparopHas pabora «MccnenoBanue
CBs3H1 pa6OTI)I CHJIbI C U'BMCHCHUEM
MEXaHUYECKOW SHEPTUHU TeJla Ha IPUMEPE
PacTsHKCHHS PE3HHOBOTO KT'yTa

13.11.2023

20

21

22

KonTponbHas pabota mo teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHUS B MEXAHUKE

OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
KUHETHUYECKON TEOPUH.
BbpoynoBckoensuxenue. Juddysus
XapakTep ABUKECHUS U B3aUMOJICHCTBUS
YyacTull BeuiecTsa. Mojienu cTpoeHust
ra3oB, JKMJKOCTEN U TBEPIBIX TEN

16.11.2023

20.11.2023

23.11.2023

bubnuoreka [JOK

https://m.edsoo.ru/f
fOc4b74

bubnuoreka [JOK

https://m.edsoo.ru/f
fOc4dc2

23

Macca monekyn. KonuyecTBo BemecTsa.
[TocTostHHast ABoraapo

27.11.2023

24

25

26

TennoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [lkamaremneparypllenscus

WUneanpusrii raz 8 MKT. OcHoBHOE

ypaBHeHue MKT

AOGcomoTHas TeMIieparypa Kak Mepa
CpPEIHEH KUHETUYECKON SJHEPTUU
JBUKEHUS MOJIEKYIL.
VYpaBuenueMenaeneeBa-Knanelpona

30.11.2023

04.12.2023

07.12.2023

Bubnuoreka [IOK

https://m.edsoo.ru/f
fOc4fde

Bubnuoreka [IOK

https://m.edsoo.ru/f
foc511e
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27 3akon/lanbToHa. ["a30BbIE3aKOHBI 11.12.2023
JlaboparopHas pabora «MccinenoBanue
28 3aBUCUMOCTH MEXIY IapaMeTpamMu 14.12.2023
COCTOSIHHS Pa3pEXKCHHOTO Ta3ay
H3onponeccsl B UAECATBHOM Ia3e U UX BuGmiorexa HOK
29 port 8 18.12.2023  https://m.edsoo.ru/f
rpaduyecKoe MpeacTaBiIcHUue f0c570e
BHyTpeHHsIs sHEprus
TEPMOUHAMUYECKOU CUCTEMBI U CIIOCOOBI
. Bubaroreka [IOK
e€ n3MeHeHusa. KoanuecTBOTEIIOTE U
30 6 21.12.2023  https://m.edsoo.ru/f
paobora. f0c5952
BHyTpeHHSSOHEPT U0 AHOATOMHOT OHIeall
pHOIOrasa
Bbubanoreka [IOK
31 Buasitennonepenaun 25.12.2023  https://m.edsoo.ru/f
f0c5¢36
Y enbpHas TEMI0EMKOCTh BEIIECTBA. Bubmiorexa LIOK
32 KonunuecTBo TemnoTsl npu 28.12.2023  https://m.edsoo.ru/f
Teruionepenaye. AnuabaTHbIN mporece f0c5¢36
ITepBblii 3aKOH TEPMOAMHAMUKHU U €r0 Bubmotexa LIOK
33 P pMOA 08.01.2024 @ nhttps://m.edsoo.ru/f
MIPUMEHECHHE K U30ITPoIIeccam foc5efc
HeoOpaTtuMocTs IPOLIECCOB B IPUPOJIE. Bubmotexa LIOK
34 pu pott PHPOA 11.01.2024 @ https://m.edsoo.ru/f
Bropoii 3ak0H TepMOIMHAMUKHN 06230
ITpunumn nevicteus u KITJ TeruroBoit Bubmiorexa LIOK
35 PHHIHIL A A 15.01.2024  https://m.edsoo.ru/f
MAaIIVHBI f0c600a
36 [ukn Kapno u ero KIT 18.01.2024
DKOIOTHYECKHE IPOOIEMBI
37 P 22.01.2024
TETJI0IHEPTETHUKU
O6o00maromuii ypok «MosekysspHas Bubmzorexa HOK
38 MAOIINKT yp YJp 25.01.2024 | https://m.edsoo.ru/f
¢uznka. OCHOBBI TEPMOIMHAMUKIY f0c6938
KonTtponbHas pabota 1o Teme Butmorexa [[OK
39 «MonexynspHas ¢puznuka. OCHOBBI 29.01.2024  https://m.edsoo.ru/f
TEPMOJIUHAMHUKIY f0c6a50
ITapooOpa3oBaHue U KOHIACHCALS. Bubmzorexa [IOK
40 pooop A 1 01.02.2024 https://m.edsoo.ru/f
Vcnapenue u KurneHue £0c63b6
AGCOMIOTHAS ¥ OTHOCUTEIbHAS Butmorexa [IOK
41 . 05.02.2024 @ nhttps://m.edsoo.ru/f
BJIQKHOCTH BO3J1yxa. HackIleHHBIMIAP f0c64d8
Tsepnoe teno. Kpucrammueckue u
o Bubnuoreka [IOK
aMopdHbIe Teaa. AHU30TPOIINSA CBOUCTB
42 pb P 08.02.2024 @ nhttps://m.edsoo.ru/f
KPUCTALTOB. JKUIKHE KPUCTAILIBIL. f0c65f0
CoBpemMeHHbIEMaTEPUATbI
IImaBiaenue u xpucrau3anus. Y aejabHas Bu6. OK
43 P 12.02.2024 ~ brbomorexall

TerutoTa rasieHus. Cyonumanus

https://m.edsoo.ru/f
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f0c6708

Bubmunoreka [JOK

44 YpaBHEHHETEIIIIOBOTO0AIaHCa 15.02.2024 @ https://m.edsoo.ru/f
f0c6820
DIEKTpU3ans Tel. DIEKTPUIECKUA Bubmiorexa IIOK
45 proat P 10.02.2024  bitps://m.edsoo.ru
3apsn. JIBa BUJA SJIEKTPUUECKHUX 3apsiIoB foc6bee
IIpoBOHMKY, AUBIIEKTPUKHU U Butmorexa [[OK
46 MTOJTYITPOBOJTHUKH. 3aKOH COXPaHCHHS 22.02.2024 | https:/m.edsoo.ru/f
AIEKTPUIECKOTO 3apsiaa foc6bec
BszaumopercTBure 3apsinoB. 3akoH KymoHa. Bubmiorexa IIOK
47 8 . P . 4 26.02.2024 https://m.edsoo.ru/f
ToueyHbIH PEKTPUUCCKUH 3aPsI]T foc6eed
Hanpssk€HHOCTB 3JIEKTPUYECKOTO MOJIS. BuGmnorexa HOK
48 [TpuHIMI Cyneprno3uIuy SJIEKTPHUECKUX 29.02.2024 | https:/m.edsoo.ru/f
nojeu. JInHuuHanpsYKEHHOCTH f0c6df2
PaGoTa CHIT SJIEKTPOCTATHIECKOTO TTOJISL. Bubmiorexa IIOK
49 p 04.03.2024  https://m.edsoo.ru/f
Ilorennuan. Pa3HoCTEIOTEHIINATIOB
f0c6f00
[TpOBOIHUKY M TUAICKTPUKH B BuGmiorexa [IOK
50 ANEKTPOCTATUYECKOM ITOJIC. 07.03.2024 = hitps://m.edsoo.ru/f
JIMdIIeKTpUIeCcKasIpOHUIIAEMOCTh 10c7018
Bbubaunoreka [JOK
ol OnexrpoeémkocTsb. Konnencarop 11.03.2024 https://m.edsoo.ru/f
f0c7126
DNEeKTPOEMKOCTD TIJIOCKOTO Butmiorexa LIOK
52 KOHJIEHCATOpa. DHEPrus 3apsKEHHOT O 14.03.2024  https://m.edsoo.ru/f
KOHJICHCATOpa focr2c0
JlabopaTopHas padota "3Mmepenue
53 PATOPHT P per 18.03.2024
ANEKTPOEMKOCTH KOHICHCATOPA
[IpuHIMIT ENCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMHPOBAILHOTO
54 amnmnapara, CTpyHHOro npuHTepa. 21.03.2024
DneKTpocTaTHYEeCKas3aIINTA.
3a3eMJIeHHUEIIEKTPOTPUOOPOB
DNEeKTPUUECKUN TOK, YCIIOBUS €r0
cymectBoBaHus. [locTtosuubll Tok. Cruna
55 Y 01.04.2024
toka. Hanpsbxkenue. ConpoTuBiieHuE.
3akonOMaIsTydacTKarenu
[TocnenoBarenpHOE, TapaUIETBLHOE,
CMEIIIaHHOE COETMHEHNE TIPOBOTHUKOB. BuGmiorexa LIOK
56 JlaGopaTopnaspabota 04.04.2024 | https://m.edsoo.ru/f
«M3yueHneCcMemaHHOTOCOSIMHCHUSPE3HC f0c74f0
TOPOB»
Pabora 1 MOIITHOCTD 3JIIEKTPUUECKOTO Bubnnorexa LIOK
37 - P 08.04.2024  nttps://m.edsoo.ru/f
Toka. 3akoH/[xoynsa-JIenma £0c7838
58 3akon OMa 1715 TOJIHOM (3aMKHYTO ) 11.04.2024  Bubmmorexa LIOK
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anexkTpuyeckoi nenu. Koporkoe
3amblkaHue. JlaboparopHas paboTa
«3mepenne DJ1C uCTOYHMKA TOKA U €r0
BHYTPEHHET'O COIPOTHBIICHUS»

https://m.edsoo.ru/f
fOc7ae0

DneKTpOHHAs TPOBOJAUMOCTb TBEPABIX
METaJUIOB. 3aBUCUMOCTb CONTPOTUBJICHUS

59 1 15.04.2024
METAJJIOB OT TEMIIEPATyPBI.

CBepXxIpoBOIMMOCTh
OJIEKTPUYECKUH TOK B BaK e. CeoucTBa

60 P Y 1 18.04.2024
AJICKTPOHHBIX ITyYKOB
[TonynpoBOIHUKH, UX COOCTBEHHAS U

-~ bubaunoreka [JOK
IIPUMeECHas IPOBOAUMOCTEL. CBOUCTBAP—

61 p poBoOJ P 1 22.04.2024  https://m.edsoo.ru/f
N-repexoa. f0c84ae
[TonynpoBOIHUKOBBIETPUOOPHI
DNEKTPUUECKUH TOK B paCTBOPAX H

Bbubaunoreka [IOK
acraBax DIJIEKTPOIUTOB.

62 P P 1 25.04.2024 = https://m.edsoo.ru/f
DIEKTPOTMTHYCCKAS TUCCOIHAITHS. f0c82ba
DnekTponus
DNEKTPUYSCKUH TOK B Ta3ax. Bumorexa LIOK

63 CaMOCTOSITENLHEIN U HECAMOCTOSITEIbHBIN 1 29.04.2024  https://m.edsoo.ru/f
pazpsan. Monnus. [1nazma 10cBdae
DneKTpuUecKrue MPUOOPHI H YCTPOMCTBA U Brmorexa LIOK

64 UX MPaKTUYECKOE TPUMEHEHHE. 1 06.05.2024 | https://m.edsoo.ru/f
[IpaBmnarexHUKNOE30MACHOCTH Mc8bic

bubnuoreka [JOK

65 O06006mamuiypok «JIeKTPOINHAMUKA» 1 13.05.2024  https://m.edsoo.ru/f

fOc88be
KonTponbhas padota no teme
o bubnuoreka [JOK
«DnekTpocratrka. ITocToSHHBII

66 P . 1 16.05.2024  https://m.edsoo.ru/f
INEKTPUIECKUH TOK. TOKH B pa3THIHBIX f0c8a8a
cpenax»

Pesepsublil ypok. KonTpoasHas padora mmo bubmorexa LIOK

67 pn P P " P 1 20.05.2024  https://m.edsoo.ru/f
TeMe "DIeKTpoANHAMUKA £0c8C56
PesepBHBIN ypok. O000IIAOILNI YPOK 10 Bubmzorexa [IOK

68 p yp LHAOIIHIT YP 1 23.05.2024 | https://m.edsoo.ru/f
Temam 10 kiracca focsfée

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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11 K/IACC

° T KosanuyecTBO4acoB 1 y
eMaypokKa aTamial
1/ YP Bce q) 21OP
K/p J/p aKT

n ro

ITocTOsTHHBIE MATHUTEL K UX

o Bubmuoreka [IOK

B3anMMojielcTBHE. MaruuTHOE MoJje.

1 A . 1 04.09.2023 https://m.edsoo.ru
BekTop MarHuTHON MHAYKIUH. /£10c9778
JIMHUMMAarHUTHOMUHAYKIUH
MarsuTHO€ 1oJjie IPOBOJHUKA C
TokoM. OnbIT Dpcrena BuGnuorexa IIOK

2 L ) 1 07.09.2023 https://m.edso0.ru
B3aumopeiicTBre POBOIHUKOB C /f0c98fe
TOKOM
MarsuTHO€ 1oJjie IPOBOJHUKA C
TokoM. OnbIT Dpcrena Bubmmorexa HOK

3 L ) 1 11.09.2023 https://m.edso0.ru
B3anmMopeiicTBre TPOBOTHUKOB C /ff0co8fe
TOKOM

bubanoreka [JOK
Jlaboparopnas padora «3yuenue

4 patop P yi 1 1 18.09.2023 https://m.edso00.ru
MarHUTHOTO TOJISI KATYIIKH C TOKOM) /Ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS Ha
MIPOBOAHMK ¢ TokoM. Cuita Amnepa.

JIaGoparopHas paboTa brbmmorexa LIOK

5 . 1 1 21.09.2023 https://m.edsoo.ru
«HccaenoBanue JSHCTBUS /60c9acO
MMOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM)

JlelicTBME€ MarHUTHOTO TTOJIS Ha
JBUKYILYIOCS 3apPSKEHHYIO YaCTHILY buGmorexa [OK

6 ' 1 25.09.2023 https://m.edso0.ru
Cuna Jlopenna. PaboTta cubsl I60c9df4
Jlopenua
DOnekTpoMarHuTHas UHAYKIus. [loTok
BEKTOpa MarHuTHOM nHaykiuu. DJ1C

7 P yE ac oy 28.09.2023
WHJYKIKU. 3aKOH 3JIEKTPOMArHUTHOM
unayknnn Dapanes
JlaboparopHast paboTa Bubnuorexa [IOK

8 «HccmenoBanue sIBICHUS 1 1 02.10.2023 https://m.edsoo.ru
AJIEKTPOMArHUTHON WHIYKITUW [ff0ca150
NunykTuBHOCTH. SIBIEHUE

Bbutnuoreka IIOK
CaMOWH, nu. DJIC camonn 5078

9 AV A AYEH 1 05.10.2023 https://m.edso0.ru
DHeprusi MarHUTHOTO TIOJIST KaTYIITKU C 1F£0ca600
TOKOM. DJIEKTPOMAarHUTHOETIONE
TexHudeckue ycTpoucTBa U UX

10 MMPUMEHEHHE: TIOCTOSTHHBIC MATHUTHI, 1 09.10.2023
AJIEKTPOMATrHUTHI, JICKTPOBUTATENb,
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YCKOPHUTEIIN dJIEMEHTaPHBIX YaCTHII,
WHAYKIMOHHAS [I€Yb

p  Obobmaioumii ypox «Marnutroe 12.10.2023 ﬁiﬁ??'fnfl’éiiorf
noJie. DIEKTPOMArHUTHAS HHTYKIIUS) /ff0cab8?
KonTponbHas pabota 1mo teme Bubmuorexa [JOK

12 «MarautHoe mnoJe. 16.10.2023 https://m.edso0.ru
DNEeKTPOMarHUTHASIUH YK [ff0cad58
CB0OOOIHBIC MEXaHHUECKUE
KoJiebanus. ['apMonnyeckue BuGnorexa [IOK

13 KoseOaHus. YpaBHEHUE 19.10.2023 https://m.edso0.ru
rapMOHHYECKHUX KoJieOaHuil. [ff0caf06
[IpeBparenue suepruu
JlaboparopHast pabota

14 «HccnenoBanue 3aBI/ICI/IMOSTI/I 93.10.2023
Nepro/ia MajIbIX KojeOaHmii rpy3a Ha
HUTH OT JJIMHBI HUTH U MacChl Tpy3a»

Koneb6arenbabird koHTYp. CBOOOIHEIE
AJIEKTPOMArHUTHBIE KOJIeOaHMs B BuGmorexa [[OK

15 UeaIbHOM K0Jie0aTeTbHOM KOHTYpE. 26.10.2023 https://m.edso0.ru
AHaIOTUAMEKTYMEXaHUIECKAMU H [ff0cb820
ANEKTPOMArHUTHBIMUKOJICOAHUSIMHU
®opmyna Tomcona. 3akoH BuGnorexa [JOK

16 COXpaHEHHUS SHEPTHUH B HJI€ATHLHOM 06.11.2023 https://m.edsoo.ru
K0JIe6aTeIEHOM KOHTYpE [ff0cb9c4
[IpencraBneHue o 3aTyxarommx
KosieOaHusx. BeIHYXIeHHBIE BuGmorexa [[OK

17 MexaHuuyeckue konebanus. Pezonanc. 14.09.2023 https://m.edsoo0.ru
BEIHY X 1€HHBIEDTIEKTPOMAarHUTHBIEKO [ff0cbb86
nebaHus
Ilepemennbn Tok. CHHYCOUJAIBHBIN
IIEPEMEHHBIN TOK. MOIIHOCTH Bu6miorexa [IOK

18 MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U 09.11.2023 https://m.edso0.ru
JIeWCTBYIOIIEE 3HAUEHNE CHIIbI TOKA [ff0cbd34
HaIPSDKCHUS
Tpancdopmarop. [IpousBozactso,

19 nepenavya u moTpedieHue 13.11.2023
JIEKTPUYECKON YJHEPTUN
Y CTpOUCTBO U MIPAKTUUYECKOE

20 MIPUMEHEHHE AIIEKTPUYECKOT0 3BOHKA, 16.11.2023 ﬁ;‘g;j‘/?;i;asiﬂﬁ
reHeparopa nepeMeHHOro TOKa, 1ff0cc324
JMHAN JIEKTpoTIepenaq

21 DKOJIOTrM4eCKHE PUCKU TIPU 90.11.2023

MMPOU3BOJACTBC BJICKTPOIHCPIUH.
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KynbTypa ncnonb3oBanus
3JIEKTPOSHEPTUU B OBCEAHEBHOU
KU3HU

Mexanndeckue BOJIHBI, YCJIOBUA

pacnpoctpanenus. [lepuoa. CkopocTb bubmorexa [IOK
22 ’ ' 23.11.2023 https://m.edso0.ru
pacipoCTpaHEHUS U JITMHA BOJTHEI. fffoccasa
[Tonepednblie ¥ MPOIOIEHBICBOIHBI
Bbubanoreka [JOK
3Byk. CKOpOCTH 3ByKa. | pOMKOCTH
23 yie. OP yea. 1p 27.11.2023  https://m.edsoo.ru
3ByKa. BricoraTtona. TemOp3ByKa Iff0cCe0c
DNEeKTPOMArHUTHBIE BOJHBI, UX Bu6muorexa [JOK
24 CBOHMCTBA U CKOPOCTb. 30.11.2023 https://m.edso00.ru
[IkanasnekTpoMarHUTHBIX BOJTH [ffOccfe0
[TpuHIHITBI paTUOCBSI3U U
25 teneBusieHus. Pazpurue cpeacTs 04.12.2023
cBs3u. Pagnosiokamus
bubanoreka [JOK
Kourponsnas padora «Kosebanus u
26 p p 07.12.2023 https://m.edsoo.ru
BOJIHBD /ff0cc6f8
[IpssMonuHEHOE pacpocTpaHeHne
CBETa B OJIHOPOJIHOM Cpejie Bubmiorexa OK
27 _ ’ 11.12.2023 https://m.edso0.ru
ToueuHslii ICTOUHUK cBeTa. JIyu 160cd350
cBeTa
OTtpaxxenue cBeTa. 3aKOHbI Bu6miorexa [IOK
28 oTpaxxeHus ceera. [loctpoenue 14.12.2023 https://m.eds00.ru
M300paKEHUH B TIOCKOM 3epKalie [ffOcd4e0
[Ipenomnenne ceera. [lonHoe
. butnuoreka IIOK
BHYTpeHHEe oTpaxkenue. IIpenensHbIn
29 yIp P pell 18.12.2023 https//m.edsoo.ru
yTOJI TOJTHOTO BHYTPEHHETO Iff0cd 776
OTpakKeHHUS
Bubnuoreka IJOK
JlabopaTopnas pabora «3Mepenne
30 paTopHai p P 21.12.2023 https://m.edsoo.ru
MOKa3aTessl MPETOMIICHHS CTEKIIa Iff0cd67a
JIunzsel. [TocTpoenue n3odpaxeHuii B Bu6miorexa [IOK
31 nuH3e. Dopmysa TOHKOM JIMH3BI. 25.12.2023 https://m.edsoo.ru
VBeIMUeHNe JTHH3HI [ffOcdd1e
JIaGoparopHas paboTa
32 «HccnenoBanue cBOMCTB 28.12.2023
M300paXeHUI B TUH3AX)
Hucnepcus cBera. CloXHBIA COCTaB
Oeioro csera. Lset. JTabopaTtopHas
33 1 patop 08.01.2024
pabota «Habmonenue aucnepcuu
CBETa»
NuTepdepennud cBera. Judpakims Bu6 OK
34 pdepern Jludpax 11.01.2024 nomotexa L1

cera. JludppakironHas pemerka

https://m.edsoo.ru
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[ffOced22

Bbubanoreka [JOK
[TonepeyHOCTh CBETOBBIX BOJH.
35 I P 15.01.2024 https://m.eds00.ru
OJISIpU3aLIUs CBETa /ff0cf02e
OnTudeckue MpuOOPHI M yCTPOMCTBA U
36 PHDOPYL 1 YETP 18.01.2024
YCIIOBUS UX 0€30MaCHOTO IPUMEHEHUS
I'panuipl IPUMEHUMOCTH
. Bubmuoreka [IOK
KJIACCHYECKOU MexaHuKHU. [locTynarsl
37 . 4 22.01.2024 https://m.eds00.ru
CHEIHAIbHON TeOpUn 1Ff0CT862
OTHOCHUTEIIEHOCTH
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH. BuGnorexa [JOK
38 3ameJieHne BpeMEHH B COKpaIlleHNe 25.01.2024 https://m.edso0.ru
JUINHBI [ffOcfad2
DHeprus U UMNYJIbC PEISITUBUCTCKON BuGnorexa [IOK
39 yacTULbl. CBA3b MAcCChl C SHEPTUEH U 29.01.2024 https://m.edso0.ru
UMITYJIECOM. DHEPTUSITIOKOS [f0cfc68
KonTponbhas padota «OnTuka. Bu6moreka [IOK
40 OcHOBBI cIelIMATIBHON Teopuun 01.02.2024 https://m.eds00.ru
OTHOCHUTEIbHOCTH» [ff0cf610
Bubnmoreka IIOK
®otonbl. opmyna [Tnanka. Dueprus
41 P P 05.02.2024 https://m.edso0.ru
U UMIyJbC POTOHA Iff0ctel6
OTKpBITHE U HCCTIEIOBAHUE BuGamorexa [IOK
42 ¢doroaddexra. OnbiThr A. T 08.02.2024 https://m.eds00.ru
Cronerosa [ffOcffca
3akonbl poTtorddekra. YpaBHEeHUE BuGmorexa [IOK
43 OuHiTerHa a1 porodddexra. 12.02.2024 https://m.eds00.ru
«KpacHasrpaauua» porospderra [ff0d015e
Hasnenue cseta. Onbitsl I1. H. Bu6smoreka [IOK
44 JleGenena. 15.02.2024 https://m.edso0.ru
XHUMHUYECKOEIEHCTBUECBETA [ff0d04a6
TexHudeckue ycTpoucTsa u
MPAKTUIECKOE TPUMEHEHHE:
45 P P 19.02.2024
($hoTORIEMEHT, POTOAATUHK,
CONTHEYHas OaTapesi, CBETOUOT
Bbubnuoreka IJOK
Pemenue 3anay mo Teme « 3JI€MEHTHI
46 . ! 22.02.2024 https://m.edso0.ru
KBaHTOBOM ONTUKM» 1040302
Mopens aroma Tomcona. OnbIThI Bu6mmoreka [IOK
47 Pesepdopna no paccessHuIO 0-4acTHIL. 26.02.2024 https://m.eds00.ru
I[TnaHeTapHAasMOETHATOMA [ff0d091a
butnuoreka IJOK
48 [Toctynareibopa 29.02.2024 https://m.edso0.ru
[ff0dOafa
49 N3nydyenue u noriomenue GoToHOB 04.03.2024 Bu6nunorexa [IOK
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https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

50

o1

IIpU IIEPEXOJE aTOMa C OJTHOI'O YPOBHS
SHEPIUM Ha IpYyrou. BuaslcriekTpos

BoanoBeIecBOMCTBA YacTHll. BoHEI
ne bpowna. KopnyckynsipHo-
BOJIHOBOU Jyasiu3M. ClIOHTaHHOE U
BBIHYKJICHHOE U3JIyYCHHE

OTKpBITI/Ie PaaIruOaKTUBHOCTH. OnpITH

Pesepdopna no onpenenenuto cocrasa
PaZMOAKTUBHOTO U3TyUYCHUS

07.03.2024

11.03.2024

https://m.edsoo.ru
[ff0d0afa

Bubmmoreka IIOK
https://m.edsoo.ru
[ff0d0ca8

Bubnuoreka IIOK
https://m.edsoo.ru
[ffod0fd2

52

CaowuctBa anb(da-, 6era-, ramma-
n3nydeHus. BinusHue
PaJMOaKTUBHOCTH Ha )KHBBIC
OpraHHU3MBbI

14.03.2024

53

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DJEeKTPOHHBIW U MO3UTPOHHBIN OeTa-
pacnaz. ['aMma-usiyuenue

18.03.2024

bubanoreka [JOK
https://m.edsoo.ru
[ff0d1162

54

DHeprusi CBSI3U HYKJIOHOB B si/Ipe.
Snepubie peakuuu. AnepHbid
peakrtop. [Ipo6iiembl, IEPCIEKTUBHI,
9KOJIOTUYECKHE ACTIEKTHI AI€PHOU
SHEPTEeTUKU

21.03.2024

bubanoreka [JOK
https://m.edso0.ru
[ff0d1356

55

DOnemeHTapHble YacTUlbl. OTKpBITHE
MO3UTPOHA. MeTo 16l HAOTIOIEHUS U
perucTpamnuu 3JIeMEeHTapHbIX YaCTHII.
KpyrastiicTon
«DyH/1aMEHTaJIbHBIEB3AUMOICHUCTBHSL.
EnuncTBOdU3MUECKOW KapTUHBIMUPA»

01.04.2024

butnuoreka IIOK
https://m.edso0.ru
[ff0d0e38

56

Bup 3Be3nnoro neda. Co3se3nus,
SIPKUE 3BE3/IbI, IUIAHETHI, UX BUANMOE
nBrkeHue. ConHeUHasCHCTEMA

04.04.2024

57

58

59

Comnnne. ConHeunast akTUBHOCTD.
Ucrtounuk sneprun ConHua 1 3BE3]1

3BE3bI, NX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbITTIaBHOU
IIOCJIEI0BATEILHOCTH. BHyTpEeHHEE
cTtpoeHue 3B€31. COBpeMEHHBIE
MIPEACTABIECHUS O POUCXOKICHUN U
spostronny CoJIHIA U 3BE3T

Mineunsin I[1yTe — Hama I'anakTuka.
ITonoxxenne u nBmxenne CosHLa B
lNanaktuke. ['anaktrku. Y€pHbIEABIPHI
B IPAXTATAKTUK

08.04.2024

11.04.2024

15.04.2024
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60

Bcenennas. PazOeranue rajakTuk.
Teopus bosboro B3peiBa.
PennkroBoensnyueHue.
MeraranakTuka

18.04.2024

61

62

Hepemennpienpo6ieMbplacTpOHOMUN

KonTponbHas padbota «1eMeHTBHI
aACTPOHOMHU U aCTPOPUIUKI)

22.04.2024

25.04.2024

63

O6o06maromuii ypok. Ponb ¢pusuku u
ACTPOHOMUHU B S3KOHOMHUYECKO,
TEXHOJIOTUYECKOM, COIMAIbHON 1
ITUYECKOH cdepax AeaTeTbHOCTH
YeJoBeKa

29.04.2024

64

O6o6maromuii ypok. Pois u Mmecto
(bU3MKK ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

06.05.2024

65

66

67

O606maromuii ypok. Poin
(busnueckoit Teopun B GOPMUPOBAHUH
MPECTaBICHUN 0 (PU3HUIECKOI
KapTUHE MHpa

O6o6matomuii ypok. Mecto
(hU3UYIECKOI KapTUHBI MHPa B 00IIIEM
PSAIY COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TIPEJICTABICHUNA O IPUPOJIC

PesepBHbIil ypok. MarautHoe mnoiie.
ONEeKTpOMarHuTHAasE NHIYKIHS

13.05.2024

16.05.2024

20.05.2024

68

Pesepubiil ypok. OnTuka. OCHOBBI
CIELMAJIbHON TEOpUU
OTHOCHUTEIIBHOCTH

23.05.2024

69

Pesepubiil ypok. KBantoBas ¢pusnka.
DneMeHTHl aCTPOHOMUU U
acTpopU3NKH

butnuoreka IJOK
https://m.edsoo.ru
[ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOI'PAMME

69



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

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®uzuka, 10 kmace/ Msxkumes I'.51., byxosuer b.b., Corckuit H.H. ox
penakmueit [lapdentreBoit H.A., AkiinonepHoe obiiecTBo «M31aTeancTBoO
«ITpocsemienue»

» ®usuka, 11 knace/ Msxkumes I'.J1., byxosues b.b., Yapyrun B.M. niox
penakmueit [lapdentreBoii H.A., AkiinonepHoe obiiectBo «M31aTeancTBoO
«IIpocsenieHue»
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