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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 06a30BOro YpPOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3zoBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOU Mporpammsl, npeactaBieHHbx B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMIMU MpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTENIbHBIX
OpraHu3aluaXx Poccuiickon Oenepanuu, peAN3yIOIINX OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPaAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawomuxcs 10-11 kmaccoB rmipu
oOydyeHHH X Qu3rKe Ha 6a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma no ¢usuke coorBercTByeT TpeboBanusiMm GI'OC COO «k
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METANpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKkKe YUYHUTHIBAET HEOOXOJUMOCTh pealu3alrUd MEXKIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyUYHBIMU Y4YeOHBIMHM TMpeameTamu. B Heil
OTIPEJICIISIIOTCS. OCHOBHBIE IENH M3Yy4YeHUS (PU3UKU HA YPOBHE CPEHETO OOIIETro
oOpa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3UKH: JTUYHOCTHBHIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YIbTATHI M0 TOJaM 00yUYEeHMUS;

e cojepkaHue yueOHoro npeamera «dusmka» 1o rogam o0y4eHuUs.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBE yueOHOro IMpeaMeTa B ILIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm mupe. LkonpHBIN Kype PU3HMKH — CHCTEMOOOpa3yONTU
JUIS €CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHbI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mdeckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHne (U3WYECKUX 3HAHMW  ONpeNessieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMH CBOMCTBAMHU U JIPYTHX.
W3yuyenue (QU3MKH BHOCUT OCHOBHOW BKJaaA B (POPMHpPOBAHHE ECTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOydarommxcs, B (GOpPMUPOBAHHUE YMEHUN NPUMEHSTh
HAYYHBIA METO]] IO3HAHUS MIPH BBIIOJHEHUN UMHU YU€OHBIX UCCIICIOBAHHA.

B ocHoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oO0Imero oOpa3oBaHUs
MOJIOXKEH pAX WAEH, KOTOpPblE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro

IIOCTPOCHHU.
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Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBJISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaKk
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nmyeckux Teopui. Beagymum B Kypce sBIseTcs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnosaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HayKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BuTMEM OOIIECTBA, a TaKXKe C  MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH U 3KOJOTMYECKUMHU MPOOIeMaMH.

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

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
cCollepKaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHM, a Takke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMHU DJIEMEHTAMH Kypca (U3MKH HAa YpPOBHE CpEIHEro OOIero
oOpa3oBaHus SBJISIOTCA (U3HUecKre Teopuu ((POopMUpPOBAHUE MPEACTABICHUMA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, IS ONHCAaHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOJAX0J] B Kypce (U3UKU peamu3yeTcs MpexIie
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YJaroniuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — 3TO HCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OPAaTOPHBIX PaboT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIHUCOK YUYCHHYECCKUX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJS M  OLEHKH, OCYILIECTBIISIETCS  Y4YaCTHUKaAMU
00pa30BaTeIbHOrO IMpoLecca MCXOJAs U3 OCOOCHHOCTEH IJIaHUPOBAaHUS MU
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonpiioe BHMMaHWE YIENAETCS PELIEHUI0 PacdE€THBIX M KauyeCTBEHHBIX
3anad. Ilpu 3TOM A pacy€THBIX 3a1a4 NPHOPUTETOM SIBISIOTCS 3aJadyd C SIBHO
3a/1aHHOM (PU3UUECKON MOJIEIIBIO, ITO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U
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3aKOHOMEPHOCTH KaK M3 OJHOTO pa3zeiia Kypca, TaK W WHTETPUPYs 3HAHUS W3
pa3HBIX pa3nenoB. [ KauecTBEHHBIX 3a/1ad IPHOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OOBsSICHEHHE TIPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJIs CHUTYyalldd TPaKTHUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpolecca 0a30BBIM ypOBEHb Kypca
(bU3UKHM HAa YPOBHE CPEIHETO O0IIETro 00pa3oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3WKK WU B YCIOBHUSX HMHTEIPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOTO IMHUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HEeoOXxoauMoe J1labopatopHOe OOOpPYJOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00ECIICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTAJIbHBIX 3aKOHOB, MX TEXHHYCCKUX MPUMCHCHHUH.

JlaGopatopHoe oOOpyaOBaHUE [JIsi YYCHUYECKUX MPAKTUUYECKUX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
71a60paTOPHOTO OOOPYNOBAaHUSI JOJKHBI OBITh TOCTPOEHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IU(POBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e (QopMHpOBaHME HHTEpPECa W CTPEMJICHUS OOYydYaIOIIUXCS K HaydYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HWHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
MCCJIEI0BATEIHCKOTO OTHOMIEHHUS K OKPY KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHEe HAyYHOTO MHPOBO33PEHHSI KaK pe3yiabTaTa H3YYCHHS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3UKU;

o (opmupoBaHne yMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHHEM
bu3HUeCKUX 3HAHUIN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBanue mnpejcCTaBICHUN O poiu (DU3UKH IS PA3BUTHS JPYTHUX
€CTECTBEHHBIX HAYK, TCXHUKU U TEXHOJIOTHH.

JlocTikenne ITUX Ieliel 00ecTeunBaeTcs PeleHrneM CIeAyIonuX 3a7a4 B

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

[okymeHT co3aaH B anekTpoHHon cpopme. Ne 33 ot 07.10.2024. UcnonHutens: MuckuH B.A. r'3ﬂEHTPOHHbIﬁ
CtpaHuua 4 n3 56. CtpaHnua cosgaHa: 07.10.2024 11:40 =¥ TATAPCTAH



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHHKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJWHAMHKY, KBAaHTOBYIO (U3UKY H
AIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHHe yMEHUH NPUMEHSTh TEOPETHUUYECKUE 3HAHUSA IS
OOBbsICHEHHUS (PU3WYECKUX SBJICHUU B TPUPOAE U Uil TNPUHATUA
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOECHHME CIOCOOOB pEHIeHUs pa3IUYHbIX 3aJad C SBHO 3aJlaHHOMN
¢usznuecko Monenbio, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3gaHue pu3NUecKord MOJEINH, aJIEKBAaTHON yCIOBUSM 33/1a4H;

e TMOHMMaHUE (U3MYECKUX OCHOB W MPHUHIUIOB JEHCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOU[YIO
cpeny;

e OBJIAJICHHE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TPOBENCHUSA
¢u3nUecKnX HKCIEPUMEHTOB, aHAIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpeJIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHUE YCIIOBUU ISl Pa3BUTHSI YMEHUN MPOEKTHO-UCCIIEOBATEIBCKOMH,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzydenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETo
obOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemsiii B mporpamMme 1o (U3MKE TMepeyeHb JadopaTOPHBIX U
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIb JI€TAaeT BBHIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX pPadOT U OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYJarOIINXCS.
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COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI'0 TO3HAHMS

®usuka — Hayka o npupone. Haydnble MeTOAbl NO3HAHUSA OKPYKAIOLIETO
mupa. Posnbp »3KcniepuMeHTa W TEOPUHM B IMPOLIECCE IIO03HAHMS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MYECKUX SBIEHUH M mpoueccoB. HaydHble rumotessbl.
duznyeckrue 3aKOHbI U TeOpUH. ['paHHIIbI TPUMEHUMOCTH (U3HUYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (OPMHUPOBAHMU COBPEMEHHON HAy4HON KapTHUHBI
MHpA, B IPAKTUYECKOU AECATEIBHOCTH JIOIEH.

Jlemoncmpayuu
AHanoroBeie W HUGPOBBIE HN3MEPUTEIIbHBIE TPUOOPHI, KOMIBIOTEPHBIC
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBmxeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKECHMUS.
Cucrema otcuéra. TpaekTopusi.

ITepemenienne, CKOpoCTh (CpelHsisi CKOPOCTb, MIHOBEHHAs CKOPOCTb) H
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HAa OCHU CHUCTEMBI KOOPJMHAT.
CiiokeHue nepeMenieHu U CI0KEHUE CKOPOCTEM.

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

CBoOoaHoe nazeHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

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

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

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanre IBMKEHUHN C UCTIOJIH30BAHUEM MTPOCTHIX MEXaHNU3MOB.

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

HaGmionenune aBukeHHsl Teia, OPOILIEHHOrO MOJA YIioM K TOPU3OHTY U

T'OPHU30HTAJIBHO.
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N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

Hanpagnenne ckopocTy Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PABHBIE TMPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBWKEHUH C HAYAJIBHOW CKOPOCTBIO, PABHOW HYIIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOuku. TpeTuii 3akoH HploTOHA 1151 MaTepuaibHbIX TOUEK.

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

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

Tpenue. Buasl Tpenus (moxosi, CKoJkkeHusi, kauenus). Cumna tperus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpamiaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cuibl OTHOCUTENIBHO OcH BpauleHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: IOAIIUITHUKM,
JBU>KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.

[okymeHT co3aaH B anekTpoHHon cpopme. Ne 33 ot 07.10.2024. UcnonHutens: MuckuH B.A. r'3ﬂEHTPOHHbIﬁ
CtpaHuua 7 n3 56. CtpaHnua cosgana: 07.10.2024 11:40 =¥ TATAPCTAH



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

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpalleHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

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

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunetnueckast sHeprusi marepuaibHONM TOukH. Teopema 00 H3MEHECHHH
KUHETHYECKON YHEPTHH.

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

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIIMABHBIX CHWJI C M3MCHEHHUEM MEXaHWYECKOW DSHEPTUU CHUCTEMBI Tell.
3aK0H COXpaHECHHSI MEXaHUYECKOU SHEPTHUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

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

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexo1 MOTEHIIMAIBHOW SHEPTUH B KUHETHYECKYIO U 0OPaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JIBYX OJAMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aUMOJICMCTBUSI YaCTHUI[ BenlecTBa. MOJEIN CTPOCHUSI Tra30B, >XUIKOCTEH U
TBEPIIBIX TEJI M 0OBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJjielie. Macca u
pa3mepsl MoJiekyn. KonmnmyectBo BemecTa. [loctositnas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u €€ uamepenue. lllkana Temneparyp

Llenbcus.
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Mopens  upeampHOro rasza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUU HACANIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpEHEM KUHETUYECKOW DJHEPIMU TEIJIOBOrO ABMKEHMSA dYacTtull rasa. lllkama
temneparyp KensBuna. ['azoBbie 3akoHbBl. YpaBHeHue MenaeneeBa—Knanernpona.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['paduueckoe mpelncTaBIEHUE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

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

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTpUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

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

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crIoco0bI e€ n3meHeHus. KonmnmyecTBo TermnoTel u pabora. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y IEIbHAS TEIJIOEMKOCTh BEILIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom mporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne TepBOro 3akoHAa TEPMOAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmoanHamukn. HeoOpaTuMocTh po1ieccoB B MPUPOJIE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBUS. DKOJIOTMYECKUE MPOOIIEMBbI TETUIOIHEPTETUKH.
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TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATENb
BHYTPEHHETO CropaHus, OBITOBOM XOJI0IMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEpPruM Tejia MPU COBEPIICHUH PabOTHI: BBUIET
npoOKku U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3/lyxa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTpALHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpiT 1Mo ananabaTHOMY pAacCIIMPEHHIO BO3yXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATENs BHYTPEHHETO CTOPAHUs, PEAKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. DPazoevle nepexoonvl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HachllieHHBIM map. YaenapHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaIM3anus. Y nenpHas Teriora miasieHus. Cyonumanms.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTepUajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGnronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIoOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuka
OnekTpuzauusi Ted. OJEeKTpUYecKuil 3apsna. J(Ba Buaa 3IEKTPUYECKHUX
3apsiioB. [IpOBOJHUKYM, OUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS
AIEKTPUUYECKOTO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUIN 3apsiI.
Onektpuueckoe rmone. Hampsok€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHnmn
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CYIIEpHO3ULUU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  amekrpocratnueckoro  mnoia.  llotenmuman.  Pa3HocTh
NOTeHIUAaNoB. [IpOBONHMKM W JOUIJIEKTPUKKA B 3JIEKTPOCTATUYECKOM IIOJE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

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

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHME: DIIEKTPOCKOII,
ANEKTPOMETpP, DJEKTPOCTATUUECKas 3alluTa, 3a3eMJIEHHE AIIEKTPOIpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

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

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

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

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

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

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

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

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

ONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TemMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUeCKUi TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CobGcTBeHHas 151 IIPUMECHAas MIPOBOAUMOCTD
oynpoBoAHUKOB. CBolicTBa p—n-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.
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DIIEKTpUUYECKUI TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [Lnazma.

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

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTh COMPOTUBICHUS UUWIUHAPUYECKUX MNPOBOJHUKOB OT JIJIUHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

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

3aBUCUMOCTb COIPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3aeKTpOABMKYIIEH CHIIbI UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

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

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
Teopusl, HaOIIOACHIE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

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

buonocus: Mexanndeckoe NBWKEHUE B JKMBOW mpupojae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEIUIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJIIpHAs Macca, TEIUIOBbIE CBOWMCTBA TBEPIBIX TEN, XUJIKOCTEU WU
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ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs HCCOLHALMS,
rajbBaHUKa.

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

Texnonoeus: npeoOpa3oBaHUE ABMKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs B TEXHUKE, IOJAUIMIIHUKH, HCIOIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUraTEeNb BHYTPEHHETO
cropanusi, naposasi TypOUHa, ObBITOBOM XOJOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUH
MIOJIyYEHNsI COBPEMEHHBIX MAaTE€pUaJOB, B TOM YHCIE€ HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JEKTPOHArPEBATEIbHBIE npuOopBl,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, TAIbBAHUKA.

11 KVIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBME  NMOCTOSSHHBIX ~ MarHUTOB.
MaruautHoe mone. Bektop MarHuTHOM wuHaykiuu. [IpuHuun cynepno3uiuu
MAarHUTHBIX MOJeW. JIMHMM MarHuTHOW MHAYKUMU. KapTuHa JMHWNM MarHUTHOU
WUHIYKUIWH TO0JIS1 TOCTOSIHHBIX MAarHUTOB.

MaruutHoe TI0JI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJsl JJIMHHOTIO MPSAMOrO MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KaTylIKU ¢ TOKOM. OnbIT DpcTtena. BzaumoaencTeie mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HallpaBJICHUE.

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

SlBneHne 3IIEKTPOMAarHUTHOM HWHAYKIUH. [IOTOK BeEkTOpa MarHUTHOM
UHIYKIUU. OJIEKTPOABMXKYIIAA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuuu dapanes.

BuxpeBoe nsnekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIYKUHH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJHOPOJHOM MArHUTHOM IIOJIE.

IIpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHeprus MarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne YyCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, BJIEKTPOABUTATENb, YCKOPUTEIU HSJIEMEHTapHBIX
YacCTUll, UHIYKIIMOHHAS TIEYb.
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Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOI'O MyYKa MarHUTHBIM IIOJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2IEKTPOMAarHUTHOM MHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTD DJIEKTPOABMKYLIEH CHUJIbI UHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHUmMHble KoJ1ebOanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYeCKHe  KoseOaHMUs.
[Napmonnyeckue konebanus. [lepuon, yacrora, amruiutyaa u ($asza xosieOaHUH.
[IpyxuHHBI MasgTHUK. MaTeMaTHU4YECKUH MAasiTHUK. YPaBHEHHE TapPMOHHYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbubiii koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOaHUS B
UJCATBbHOM KOJIe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMA  KoJeOanusimu. Dopmyna Tomcona. 3akoH coXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxarouux KoyieOaHUSIX. BbIHYXK/IEHHbIE MEXaHHUYECKHE
KoseOanus. Pezonanc. BeIHY)I€HHBIE 2JI€KTPOMATrHUTHBIE KOJICOaHN.

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

Tpauchopmarop. [IponsBoacTBoO, mepenada U MOTPEOSICHUE DICKTPUICCKOM
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

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

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJjieOaTeIbHOM CHCTEMBbI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).
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HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHbIE KOJIEOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHU.

Pe3onanc mnpu mocienoBaTEIbHOM COEIMHEHUHU PE3UCTOpPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTponepeIadHn.

Vuenuueckuii akcnepumenm, 1abopamopmsie pabomel

HccnenoBanne 3aBUCUMOCTU MEpPUOA MalbIX KojeOaHMH Ipy3a Ha HUTH OT
JUTMHBI HUTH U Macchl Ipy3a.

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

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 6OTIHbL

MexaHudeckue BOJHBI, yclioBUs pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJMHa BOJIHBL. [lomepeyHble W TPOJOJIbHBIE BOJIHBI.
Nutepdepennus u qudpakims MEXaHUUECKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ poMKkocTh 3ByKa. Beicota Tona. TemMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSl M3JyYECHHS SJIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuentanusi Bektopos E, B, V B anektpomarautHoit BosiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEIOMIICHUE, MOJspU3alus, AUPpaKius,
uHTepdepennus. CKOpoCTh JIEKTPOMArHUTHBIX BOJIH.

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

[TpuHUMIIBI paguOCBA3U U TENEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHUE: MY3bIKallbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl AMArHOCTHMKAa B TEXHHKE W MEIULIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

ObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

HabGmronenne oTpakeHus M MPETOMIICHUS MEXaHUYECKUX BOJTH.

Hab6monenne natepdepeniny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsSI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHU.
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HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpesioMJIeHUE, NOoAsIpu3anus, Tudpakuus, UHTEPPEPEHLIHS.

Tema 3. Onmuxa

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

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MMOKa3aTelb
npeinomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii yroa MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

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

ColOuparomue u pacceuBaromue JuH3bl. ToHKas JnuH3a. DOKycHOE
paccTosiHUEe W ONTHUYECKas Cujia TOHKOW JMH3BL. [locTpoenue wn3oOpa)keHuil B
coOMparIMX U pacceuBaronux JuH3ax. opMyna TOHKOW JIMH3BL. YBEJIUYCHHE,
JlaBaeMoe€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBass ontuka. WuTepdepenums cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMOICHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

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

[Tonstpuzanms ceera.

TexHuueckne yCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOEKIMOHHBIN ammapar, MHUKPOCKOIM, TEJIECKOI, BOJIOKOHHAS
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

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

[TonHoe BHyTpeHHEE OTpakeHne. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOMIBIO IPU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TH(PPAKITMOHHON PEIIETKH.

HaGntonenue nomnsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophwvie pabomwi
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N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Paszznesn 6. OcHOBBI cCIeNMATBLHON TEOPUH OTHOCUTEIBHOCTH
['paHuubl  NPUMEHUMOCTHM  KJIACCUYECKOM  MEXAHUKH. [Toctynater
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETA B BaKyyMe, IPUHLINI OTHOCUTEIBHOCTH DWHILITEHHA.
OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKpaLICHUE
JUTVHBI.
DOHeprusi U UMIYJIbC PEISATUBUCTCKON YaCTHUIBI.

CBs13b MacCHI C BHCPFHCﬁ U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPFI/IH
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. Dnemenmul KBAHMOBOU ONMUKU
®otonbl. ®opmyna [lnanka cBs3u sHEprun (PoTOHA C €r0 YACTOTOM. DHEPrus
¥ UMITyJIbC (HOTOHA.
OtkpeiTue u uccneaoBanue Gorodddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

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

JaBnenue ceera. Onwitel I11. H. JIeOGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckne yCTpoCTBA W MPAKTUYECKOE TMpPUMEHEHHe: (POTOIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(pdeKT Ha yCTaHOBKE ¢ IIMHKOBOM IJIACTUHOM.

Hccnenoranne 3akoHOB BHeHero ¢hoTo3ddexra.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHHIO o -4acTHII.
[Inanerapnas Mmogmenp aroma. lloctynmater bopa. M3nyuenume u mnormiomeHue
(GbOTOHOB TpW Mepexojie aroMa C OJHOTO YPOBHS DHEPrUUM Ha Apyrou. Bumawl
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BonnoBbie cBoiicTBa yactull. Bonubl ne bpoiis. KopnyckysipHo-BOIHOBOM
Ty aJli3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOEC NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.
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Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenue nuHeRyaThIX CIEKTPOB U3Ty4YEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKphITHE
paanoaktuBHOCTH.  OmbiTel  Pesdepdopna mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydenus. CoiictBa anbda-, Oera-, ramma-u3aydeHUs.
Binsinue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

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

Anbda-pacnan. DIEKTPOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOAKTUBHOrO pacnaja.

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

SnepHble peakuuu. Jlenenue u cUHTE3 A1€p.

Anepnswiii peaktop. Tepmosimepubiii cunTe3. [IpobGiemMbl W TEPCHEKTUBBI
SAIEPHON SHEPreTUKUA. DKOJIOTHUECKUE aCIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaabHbIe B3auMoAeicTBus. EAMHCTBO hrsndeckoit KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIi peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOIINUX YACTHL.

Vuenuueckuii sxcnepumenm, n1abopamopHsie pabomsl

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3zen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

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

Bun 3BésnmHoro neba. Co3Besnusi, sipKue 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBIDKCHHE.

ConHeunas cucreMa.

Connne. ComHeuHast akTUBHOCTh. McTtounuk sHepruu CosiHIIA W 3BE3.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIECAOBATEIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTBY» JJIsl 3BE3]] TJIAaBHOM IOCIEI0BATEIbHOCTH. BHYTpeHHee CTpoeHue
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3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOKACHUM U 3Bostonnn ConHna u
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
I'anaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. UEpHbIE ABIPHI B Aapax
rajakTHK.

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

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenust HeBOOpPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPUJIOXKEHUH I ONpe/iesieHus MOJI0KEHUSI HeOEeCHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maomiee NOBTOPEHNE

Ponb Qu3ukm u acTpoHOMHMM B 3KOHOMHUYECKOM, TEXHOJIOTHYECKO,
COLIMAJIBHOM M 3THYECKON cdhepax AesTENHHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTUHE MHUpPA, POJIb PU3NUYECKON TEOpUH
B (GOpMHUpPOBAaHUM TPEJCTAaBICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
du3nueckor KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 Kilacce ocymiecTBIsIETCS C
y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaT€MaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SIBJICHUE, HAy4HbIH (akT, rumore3a, (u3MUecKass BEIUYMHA, 3aKOH,
TeopHsi, HaOII0IeHNE, IKCIIEPUMEHT, MOAECITUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

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

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelbHbBIE
JNBH)KEHUS B )KMBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOW MPUPOJAE, NECUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

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

aHaJIns.
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l'eocpaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIe)KM MArHUTHBIX — PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonozua: JAHUM DJIEKTPONEPENAd, TEHEPATOp NEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHAS II€4Yb, pPAAAp, PAAUONPUEMHHK, TEIEBU30P,
anteHHa, TenedoH, CBY-meub, MPOEKIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
coJiHEeYHas Oarapes.
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IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YpPOBHE CpeIHEro oOIIeTo
oOpazoBaHus (0a30BbI YPOBEHB) JOJKHO OOECIEUUTh JOCTHUKEHUE CIEAYIOITUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHBI

JIn4HOCTHBIEC PE3YbTAThl OCBOCHUS yueOHOro npeamera «Dusnukay T0IKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOY4YarOIIUXCA PYKOBOACTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEN JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCUHUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
OTBITa W OTBITA JAEATEILHOCTH B MPOIIECCE pealn3allii OCHOBHBIX HAMpaBJICHUN
BOCITUTATEIILHOU JIEATEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

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

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIOBEYECKUX TYMAaHHUCTUYECKUX H
JEMOKPAaTUYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO AESATEIBHOCTh B MHTEPECAX TIPakKITAHCKOIO
oO0IIecTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTeIbHON OpraHU3allly;

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

TOTOBHOCTh K TyMaHUTAapHOUN U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hopMHUPOBAaHHOCTH POCCUUCKOM IrPa)I1aHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHPYSACh HAa MOPAJIIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢cTeTUYEeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIIOUAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIEeTro (PU3NYECKON HAYKE;
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5) Tpy10BOro BOCIMTAHMS

MHTEPEC K pa3IMyHbIM cdepaMm npodhecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpPa30BaHUIO B 00JIACTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JIOTNY€eCKOr0 BOCIIMTAHMS

c(OpPMHUPOBAHHOCTh 3SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OATIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JCUCTBUM B OKPYKAIOWIEN CPEJC HA OCHOBE
3HAHMS 1leJIeld YCTOWYMBOIO Pa3BUTHSI YE€JIOBEYECTBRA,;

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

7) HEHHOCTH HAYYHOT0 MO3HAHHUSA:

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

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

METAIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble Joruyeckue AecTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIMPOBAaTh M aKTyaJIM3UpPOBaTh  MPOOJIEeMY,
paccMmarpuBaTh €€ BCECTOPOHHE,
OTIPENIETATh IETH JEATSIBHOCTH, 3aJaBaTh IapaMEeTPbl W KPUTCPUU HX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTpHUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4ETOM aHaIn3a HMEIONTUXCS
MaTepHAIbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJI5IM, OIICHUBATh PUCKH TOCIEACTBUH JACSTEIBHOCTH;
KOOPJWHUPOBATh M  BBIMOJHATH pabOTy B  YCIOBHSIX  pEajIbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Bba3oBble ucciienoBaTeabcKue TeCTBUS
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIIOUCBHIMA TOHSITHSIMU W METOJAMHU
bu3nYecKol HAyKH;
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BJIJIETh HABBIKAMH y4E€OHO-HCCIIEOBATENIbCKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTh (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pEIICHHS 3alad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH IO TMOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEpIpETaluy, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3/IJaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUUMHHO-CIICACTBEHHBIE CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIOTE3y €€ pEIIeHHs, HaXOAWTh apryMEHTHI JJIs JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

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

CTaBUTh M (HOPMYIHUPOBATh COOCTBEHHBIC 3aJadyd B 00pa30BaTEIHHOMN
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

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

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIaCTel;

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

CTaBUTb MPOOJIEMBI U 33/1a4H, OIYCKAIOLINE albTEPHATUBHBIC PELICHMUS.

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMAIMKU (PU3MUECKOIO COAEpKAaHUS U3
HUCTOYHHMKOB Ppa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIIECTBISATh IIOWUCK, aHaJM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalnio MHPOPMAlUMU pPa3IMYHBIX BUIOB U (opm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeACTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3AlIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, PECcypcocOEpeKeHus, MPaBOBBIX U  ATHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3UUYECKOTO COACpXNaHUS B pa3iIMYHbIX (opMmaTax ¢
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpas ONTHUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYILIECTBIIATH OOIIIEHHE Ha YPOKaX (DU3KUKHU U BO BHEYPOUHOU JIEITEIIbHOCTH;
pacrio3HaBaTh MNPEANOCHUIKM  KOH(QJIUKTHBIX CUTyalldd M CMSTr4aTh

KOH(JIMKTHI;
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Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTbh U MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJIEHA KOJUIEKTUBA,

IIPUHAMATh  L€Id  COBMECTHOM  ACATENIbHOCTH, OpPraHU30BbIBATHL U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pE3yJbTaThbl
COBMECTHOMU paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATETMYECKOE IOBEICHUE B Pa3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

Pery/isiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIe TeHCTBHS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO NIEATENLHOCTh B 00JIacTU
(GU3MKH W aCTPOHOMHH, BBISABIATH MPOOJEMBI, CTaBUTh H (OPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIICHHS] PACUETHBIX M KAaYECTBEHHBIX
3a/iay, TUTaH BBIMOJTHEHUS MPAKTUYECKON PaboThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

nenaTh OCO3HAHHBIM BBIOOp, apryMEeHTHpPOBaThH e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHHUIO JSPYIUIUA B 00JacTH
(Gu3HUKHU, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BaTENbHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHUCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaAHUI;

WCIIOJIb30BaTh NMPUEMBI peieKCUu IJi OLICHKU CUTYallH, BHIOOpAa BEPHOTO
peuieHus;
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YMETh OILICHUBAaTh PUCKM U CBOCBPEMEHHO MNPUHUMATh PEIICHUS MO0 HX
CHUKECHUIO;

MPUHUMATh MOTHBBI M apryMEHThl JAPYTUX TMpPH aHAIU3€ Pe3yIbTaTOB
JeSITEIbHOCTH;

NpUHUMATh ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPHU aHAIU3E€ pPE3yIbTaToOB
JeSITEIbHOCTH;

PU3HABATh CBOE MPABO U MPABO JPYTUX HA OUITUOKH.

B mpouecce n0CTUXKEHUSI JTUYHOCTHBIX PE3YJIBTATOB OCBOEHUS MPOrPaAMMBbI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y OOyYaromuxcs
COBEpPILIECHCTBYETCS AMOIMOHAILHBIN MHTEIIJICKT, peIoIararnmi
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIOYAIOIICTO CIIOCOOHOCTh IIOHUMATh CBOE AIMOIIMOHAIBHOC
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTUS COOCTBEHHOW SMOIMOHAILHON C(ephl,
OBITh YBEpEHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATHCS K
AMOIMOHATBLHBIM U3MEHECHUSIM U TIPOSIBIISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBAIUMH, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMM3M, HHUIIUATUBHOCTh, YMEHHE JEHCTBOBAaTb HUCXOJS M3 CBOUX
BO3MOYKHOCTEH;

SMIATHH, BKIOYAIONIEH CITOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSHUE
JIPYTUX, YYUTBIBATH €ro TIPU OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMAIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JTIOJIbMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3perniaTh KOH(PIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce mpeamMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPHUMEpPAX pOJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4yHOM KApPTUHbI MHUpPAa, B PAa3BUTUHA COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITEIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHEHHS W3YYEHHBIX (QPU3NUECKHX MOJEICH:
MaTepHalibHas TOYKa, MHEPIMaIbHas cUcTeMa OTcuéra, abCONOTHO TBEPIOE TETO,
WJICAIBHBIN Ta3, MOJACIHN CTPOCHHMS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYECUYHBIN
AIEKTPUUYECKUI 3apsi]l IPU pelieHuu (U3NYECKUX 3a1ay;

pacro3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEUIECTBA U
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AJEKTPOJUHAMUKNA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  NPSIMOJUHENHOE
JIBIDKEHHE, CBOOOJHOE TAJEHUE TeJ, JBWXKEHHE IO OKPYXHOCTH, HHEpIIUS,
B3auMojiericTBue Tel, nudy3usi, OpOYHOBCKOE JIBHKEHHUE, CTPOCHUE >KUIAKOCTEH
1 TBEPJIBIX TEJI, U3MEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKIACHUH), TEIIIOBOE
paBHOBECHE, HUCHApPEHUE, KOHJCHCALUs, IUIABIICHUE, KPUCTAJUIM3alvs, KHUIIECHUE,
BJIAJKHOCTh BO3/1yXa, MOBBIIIEHUE JABJICHUS T'a3a MPU €r0 HAarpeBaHUM B 3aKPHITOM
COCyZ€, CBS3b MEXKIY IapamMeTpaMH COCTOSIHHAS Ta3a B H30Ipoleccax,
AJIEKTpU3aLUs TEJl, B3AUMOICHCTBUE 3aPs/I0B;

OMUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCIOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpAWHATA, MyTh, MEPEMENIEHUE, CKOPOCThb, YCKOpPEHHE, Macca Teja, Cuia,
UMITYJIC TeJa, KUHETHUYECKAsi SHEPrus, MOTEHIMAIbHAs SHEPTUS, MEXaHUYEeCKas
paboTa, MexXaHWYECKass MOIINHOCTh, NPU ONHCAaHUU TMPABWIBHO TPAKTOBATh
(bU3UYECKU CMBICI HCMOJB3YEMbIX BEJIMYMH, MX OO0OO3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

ONUCHIBATh M3YYEHHbIC TEIJIOBBICE CBOWCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCTIONB3ysl (U3MYECKHE BEJIWYUHBI: JaBJICHUE Tras3a, TeMmIeparypa, CpeIHss
KMHETUYECKasi PHEPTUSI XaOTUYECKOrO JABUXKEHUS MOJIEKYJ, CPEAHEKBaJIpaTUUHAs
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3(p(UIIMEHT TOJIE3HOTO JIEWCTBUSA TEIJIOBOIO JBUTATENsI; TPU ONHUCAHUH
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCMONB3YEMbIX BEIHMYHMH, UX
00O3HAaUeHUsI W EAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIOUIUE JIAHHYIO
(Gu3MYECKYI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUYECHHBIEC JJIEKTPUUECKHE CBOMCTBA BEILIECTBA U SJIEKTPUUECKUE
ABJIeHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYEeCKUe BEIUYMHBI: IJICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIE, HANPSKEHHOCTh MOJIS, MTOTEHIMAJ, PA3HOCTh MMOTECHIINAJIOB;
IpU OINWCAaHWW TPABUIBHO TPAKTOBATh (DUIUYECKUN CMBICT HCIOIB3YEMbIX
BEITMYMH, WX OOO3HAUYCHHUS W E€JIUHUIIBI; YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIOIIHE
TaHHYI0 (U3UYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl M SIBICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI W MIPUHIMUIIBL: 3aKOH BceMupHoro tsarotenus, I, I u III 3akonsr HerotoHa,
3aKOH COXPaHEHUsS MEXaHMYECKOM DSHEPruu, 3aKOH COXPAHEHUS UMIIYJbCa,
MPUHLHUIT CYNEPINO3UIUN CHUJI, MPHUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCYETA, MOJICKYJSIPHO-KUHETUYECKY0 TEOPUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEITHEN KMHETUYECKOW SHEPTUH TEIUIOBOTO ABHXKEHUS MOJIEKYJ C
a0COIOTHOUM TeMIlepaTypoH, MEePBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHCHHUS
JJEKTPUYECKOrO 3apsana, 3akoH KyioHa, mnpu 3TOM pasnuyarh CJIOBECHYIO
(GOpMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BbIpaXEHUE U YCJIOBUS (IpaHUIBI,
00J1acTH) MPUMEHUMOCTH;
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OOBSICHSITh OCHOBHBIC MPUHIUIBI  ACHCTBUSL  MAIllMH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB; paszinyaTh YCJIOBHUS UX 0€30MacHOTO HUCIOJIH30BAHUS B
MMOBCETHEBHOM KHU3HU;

BBITIOJIHSITh JKCIIEPUMEHTHI MO HCCIEIOBAHUIO (DU3UYECKUX SIBICHUN U
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUM, MPU STOM
dbopmynupoBaTh mpoOJeMy/3agady U TUINOTE3y Y4eOHOro HSKCIEpUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEJIOKEHHOTO O0OpYyAOBaHHUS, MPOBOJIUTH OMbBIT U
(dbopMyIHUpPOBATH BHIBOIBI;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHbIC U3MEPEHUS (PU3NUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HUCIIOJb30BaTh HU3BECTHHIC
METO/bI OIEHKHU MOTPEUTHOCTEN U3MEPEHUI;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIUYMHAMH  C
UCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
¢dbuKCUpoOBaTh PE3yIbTAThl TOJYUYEHHOW 3aBUCUMOCTH (DU3UUYECKUX BEJIUYUH B
BU/JIe TaOIUIl U TPaUKOB, JIeJIaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIEOBAHNUS;

co0JIro1aTh MpaBmwia 0E30MacHOro Tpyjaa MpU MPOBEJACHUU UCCICAOBAHUN B
paMKax y4deOHOTO JKCIIEPUMEHTa, Y4eOHO-HCCIEOBATEILCKONM U MPOEKTHOMU
JEATeIbHOCTH C MCIOJIb30BAHUEM H3MEPHUTEIbHBIX YCTPOWCTB M J1aOOPATOPHOTO
000py1I0BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCJIOBUA 3aJa4H
BbIOMpATh (HU3MYECKYIO MOJIENb, BBIACIATh (PU3NUYECKUE BENTUYUHBI U (POPMYIIBI,
HEOOXOUMBIE ISl €€ pelleHus, MPOBOJAUTh Pacu€Thl U OIICHUBATH PEATBHOCTH
MOJIYYEHHOT'O 3HAYCHUS (PU3UYECKON BETUUNHBL;

pelaTh KaYeCTBEHHbBIE 3a/1a4i: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PpaCCYXIEHUW C OMOpOl Ha M3YyYECHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U
bu3nvecKue SBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIeHWH  y4yeOHbIX  3aJad  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIPE/ICTaBIICHU YYeOHOW W HAy4IHO-MOMYJISIPHOW HMH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKU aHATTU3UPOBATH TOTy4aeMyt0 HHPOPMAIIUIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUMCKUX U 3apyOeKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOILIECCOB OKPYXKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHOM KU3HH
JUIsi obecriedeHus: 0€30MacHOCTH MPU OOpaIllEHUH C TPUOOpPAMHU M TEXHUUYECKUMU
YCTpPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHMYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEJE;
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paboTaTh B TpymNe C BBHIMOJTHEHUEM pPA3IUYHBIX COIHMAIBHBIX pOJIEH,
IUTAHUPOBaTh pPabOTy TPYyNMbl, pPAlMOHAIBHO pacHpeAeNiaTh OOS3aHHOCTH W
IUTAHUPOBATDH JIEATEIHHOCTh B HECTAHAAPTHBIX CUTYaIUsAX, aJ€KBATHO OIICHUBATH
BKJIaJ] K&KJIOTO M3 YYaCTHUKOB I'PYIIIBI B PEIICHNE PacCMaTPUBAEMOM MPOOIEMBI.

K xonmy oOyuenuss B 11 kJjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTPAXKaTh CHOPMHUPOBAHHOCTD y O0YJAIOIINXCS YMEHUI:

J€MOHCTPUPOBATh HAa MPUMEpPax PoOib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMECHHOM HAay4YyHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTHYECKON NEATEITHHOCTH IOJEH, IEeOCTHOCTh W E€IMHCTBO
du3ndecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMCHCHHS W3YYCHHBIX (PU3MYCCKUX MOJIEIICH:
TOYECYHBIN AIEKTPUUYCCKUH 3apsl, Tyd CBETA, TOYCUHBIH UCTOYHHUK CBETa, SiACpHAs
MOJIelb aTOMa, HYKJIOHHAsh MOJIEJIb aTOMHOTO sApa NpPHU pelIeHUH (HU3HUECKUX
3ajay;

pacmno3HaBaTh (pu3nUecKkue sBIEHUsS (TPOIECChl) U OOBSICHATH X Ha OCHOBE
3aKOHOB JJICKTPOAMHAMHUKHI W KBAHTOBOW (PU3WKH: DIIEKTPUYECKAsl TPOBOANMOCTH,
TETUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JICUCTBUS TOKAa, B3aUMOJICHCTBUE
MarHWTOB, OJEKTPOMAarHWTHAash WHAYKIMs, JEHCTBHE MAarHUTHOTO TIOJS Ha
NPOBOAHUK C TOKOM W JBIDKYIIMMCS 3apsill, AJIEKTPOMAarHUTHBIE KOJEOaHUS U
BOJIHBI, MPSIMOJUHEHHOE PACIpPOCTPAHEHHE CBETA, OTPAKEHUE, MpeIOMIICHHE,
uHTepdepenuns, Audpakuuds W MOJSpU3alMsi  CBETa, JUCIIEPCUS  CBETA,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JUHENYaTOro CHeKTpa aToMa BOJOPOJA, EeCTECTBEHHas M HUCKYCCTBEHHas

PaIHOAKTUBHOCTb;
ONUCHIBATh W3YYEHHBIE CBOMCTBA BEIIECTBA (DJIIEKTPUYECKHUE, MAarHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYIO  MPOBOAUMOCTH  Ppa3IUYHBIX  Cpel) H

AIEKTPOMArHUTHBIC SIBICHUSI (MPOIECCHI), HCHONB3Ys (U3MUECKHE BEITUYUHBI:
JJEKTPUYECKUM 3aps]l, CWJIA TOKa, JICKTPUUECKOE HAIPSIKEHUE, DJIEKTPUUECKOE
COTIPOTHBIICHHUE, PA3HOCTh MOTECHIIMAJIOB, AJIEKTPOJABIKYINAs cuia, paboTa Toka,
WHAYKIMS MarHuTHOIO IMoJjs, cuia Ammnepa, cuna JlopeHma, MHAYKTUBHOCTH
KaTyIIKHA, SHEPrusl JJIEKTPUYECKOIO M MArHUTHOIO IIOJIEH, MEPHOJ] U YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsijl W CHJIa TOKa B TPOIEcce
TapMOHUYECKUX DIIEKTPOMArHUTHBIX KoJeOaHWil, (OKYCHOE pACCTOSHHE W
ONTHYECKAasl CHUJIa JMH3bI, IMPU ONHUCAHUM MPABUIBHO TPAKTOBATh (HU3UUYECKUIT
CMBICIT HCIIONB3YEMBIX BEITUYMH, HMX OOO3HAYCHHWs] W CIAMHUIIBI, YKa3bIBaTh
dbopMynbl, CBSI3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYMHY C JIPYTUMU
BEJIMYMHAMM;

ONMUCHIBATh H3YYEHHBIC KBAHTOBBIC SBICHUS M MPOLECCHI, HCHOJIb3Ys
du3nYecKue BEIMYHMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI U
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4acTOTa CBETA, YHEPTUsl U UMITYJIbC (DOTOHA, EPUOJ MOJIypachaaa, SHEPIrus CBI3U
aTOMHBIX SIZIEp, NPU ONUCAHUM TMPABUIBHO TPAKTOBaTh (PU3UUYECKUNU CMBICIH
WCIOJIb3YEMbIX BEJIUYUH, UX OO0O3HAYEHUS] U EIUHHUIIBI, YKa3bIBaTh (hOPMYIIHI,
CBS3BIBAIOIINE JAHHYIO (U3MYECKYIO BEJIMYUHY C JPYTUMU BEJIUYMHAMH,
BBIYUCIISTh 3HaUeHUE (PU3NUYECKONM BEJIMUUHBI,

aHANM3UPOBATH (PU3MYECKUE MPOLIECCHl U SIBJIEHUS, UCHOJB3Yys (pusmyeckue
3aKOHBI ¥ NMPUHLUIBL: 3aKOH OMa, 3aKOHBI ITOCJIEI0BATEIBHOIO U MAPAJIIETBHOTO
COCOMHEHUs IPOBOJHUKOB, 3aKOH Jxoyns—JleHna, 3aKOH JJIEKTPOMArHUTHOU
WHJIYKI[UY, 3aKOH MPSIMOJIMHEMHOTO pAacIpOCTPAaHEHHS CBETA, 3aKOHbI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUe OiHIUTeHa ans gororddexra,
3aKOH COXPAaHEHHUS JHEPruH, 3aKOH COXPAHEHUS HMMIIYJIbCA, 3aKOH COXPaHEHHUs
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAaHEHHUS MacCOBOIO 4HUCia, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, IpHu 3TOM pasjinyaTh CJIOBECHYIO (DOPMYIHUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUWE W YCIOBUA (TpaHMIlbl, 00JIACTH)
PUMEHUMOCTH;

ONpeAeisiTh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TMOJIsi TPOBOAHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIKCHIBaTh H300paKeHHE, CO3/1aBAEMOE ILJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBITMIOJHATh OKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUH U
IIPOLIECCOB C HCIOJIb30BAHUEM IIPSMBIX U KOCBEHHBIX WM3MEPEHUN: IPU 3TOM
dopmynupoBaTh mpoOiemMy/3ajady W TUNOTE3y YYEOHOrOo SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOTO OOOpYIOBaHUS, MPOBOJUTH OMNBIT U
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE U KOCBEHHbIC U3MEPEHUs (PU3NYECKUX BEIMUYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN COCOO M3MEPEHUS M HCIOJIb30BATh HM3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUN;

UCCJIEIOBAaTh 3aBUCUMOCTH (PU3NYECKUX BEIWYMH C HCIOJIH30BAHUEM
OPSAMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATH
PE3YNBTATHl MOJYYEHHON 3aBHCHUMOCTH (PU3MYECKUX BEIMYMH B BHJIC TAOIHUI] U
rpaduKoB, IeIaTh BEIBOABI MO pe3yIbTaTaM MUCCIICI0BaHMUS;

coOmoaTh mpaBuiia 0€30MaCHOTO TPyAa MPHU MPOBEACHUU HCCIEAOBAHHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATENbCKON W TPOSKTHOU
JESTEHPHOCTH C WCIIOH30BAHUEM HM3MEPHUTENBHBIX YCTPOUCTB U 1abOpPaTOpHOTO
000pyTI0BaHMS;

pemaTth pacy€THblE 3aJa4d C SBHO 3aJlaHHOM (DU3UYECKONW MOJIEINbIO,
UCIIONIb3YS (PM3MYECKHE 3aKOHBI U TIPUHIIUTIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aa4u
BBIOMpaTh (DPU3NYECKYI0 MOJEINb, BBIACIATh (U3NYECKUE BEIUYUHBI U (HOPMYIIBI,
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HEeoOXonUMbIe ISl €€ pEelIeHUs, MPOBOAMTH PAcU€Thl U OLICHUBATh PEATBHOCTD
MOJIYYEHHOT'0 3HAUECHHS (PU3NUYECKON BETUUUHBI;

pelaTh KaYeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIENIOYKY PpACCYKICHUU C OIOPOM Ha HU3YYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTU H
buzndecKue sIBICHUS;

UCIIOJIb30BaTh ~ MPU  PEIIEHMH  y4yeOHBIX  3a7a4y  COBPEMEHHbBIE
MH(OPMAIIMOHHbIE TEXHOJOTUM AJIA MOUCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETALlUU
U TIpeACTaBlIeHUd Y4eOHON W Hay4YHO-NOMYJSIPHOM MH(POpPMALIUU, MMOITYYEHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATh MOTy4aeMyt0 HHPOpMaIUIO;

OOBSACHATh NPUHIUIBI ACHCTBUS MAIIUH, MPUOOPOB MU TEXHUUYECKHUX
YCTPOMCTB, pa3nuyaTh yCIOBUS UX 0€30MAaCHOr0 HUCIOIb30BAHUS B MOBCEIHEBHOM
KU3HU;

NPUBOJUTH MPUMEPHI BKIAAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOUIErO MHUpPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM >KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIIeHUH ¢ TPUOOpPaMH M TEXHUYECKUMHU
yCTPOIMCTBaMU, ISl COXPAHEHUS 37I0POBBSl M COOJIOJECHUS HOPM HKOJIOTHYECKOTO
IIOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTatb B TpyNIE C BBHIMOJIHEHWEM pA3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIaHUPOBaTh pPAa0OTy TpyNNbl, PALUOHAIBHO pacHpeiesaTh O0OA3aHHOCTH WU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJIeKBaTHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELLIEHUE pacCMaTpUBAEMOM POOIEMBI.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne n/m P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
Paznen 1. ®PUSUKA U METOJAbI HAYUYHOI'O ITIO3HAHUSA
1.1 ®du3MKa 1 METOJIbl HAYYHOT'O TIO3HAHUS 2 brbmmorexa [TOK
) A e https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka 5 Bubnmorexa [IOK
https://m.edsoo.ru/7f41bf72
29 Jnmavika 7 bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpAHEHHUSI B MEXaHUKE 6 1 1 hitps://m.cdsoo.ru/7f4 1672
Hroro no pazneny 18
Pazpnen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOANHAMUKA
11 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnoreka [JOK
' TEOPUU https://m.edsoo.ru/7{41bf72
bu6mmoreka [JOK
2 10 1
3 OCHOBBI TEPMOHHAMHKH https://m.edsoo.ru/741bf72
313 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
4.1 C) 10
flekTpoctatiia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' PA3IAYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KVIACC

KonnuyectBo yacos DJIeKTPOHHBbIE
HaumeHnoBanmue pa3esioB U TeM undposbie
Ne n/m P Konrtpoiasbnbie | IIpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
11 MarunuTtHOoe noJie. DIeKTpOMarHuTHas 1 | 3 bubnuoreka [JOK
' WHIYKLIUA https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHW4ecKHe U 3JIEKTPOMArHuTHBIE 9 1 bubmuorexa [JOK
' KOJICOaHusI https://m.edsoo.ru/7f41c97¢
29 MexaHn4ecKHe U JIEKTPOMArHUTHBIC 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
23 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCUTEJBHOCTH

11 OCHOBBI cIEMATIBHOW TEOpUU 4 1 bubnuoreka [JOK
OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Wroro no pazgeny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DNeMEeHTbhl KBAHTOBOW ONITUKH 6 bubmorexa HOK

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

4.2 C 4
ThocHHE aToMa https://m.edsoo.ru/7f41c97¢
bubmmoreka [{OK
4.3 A 5
TOMHOE A7Ipo https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 bubnmorexa [TOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Paznea 6. OBGOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0iaroiee MOBTOPEHUE 4 Et?i?;;fsgsigﬁifﬂﬁk
Hroro no pazneny 4
Pe3epBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE

Ne Mara uudposbie
Tema ypoka Konrtpoiasbubie | IlpakTHyeckue

n/n Bcero u3ydeHnusi | oOpa3zoBaTesibHbIE

padoTsbI padoThI
pecypcbl
®du3nKa — Hayka O MPUPO/IE.
1 Hayunrie MGT(})[;BI HO?I,)HEI:HI/ISI 1 bubnmorera [TOK
7 https://m.edsoo.ru/ff0c32e2

OKpYXKaroIlero Mupa
Ponb u Mecto pusuku B

5 (hopMuUPOBaHUHN COBPEMEHHON | bubmuorexa [JOK
Hay4YHOU KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU ACSATEIbHOCTH JIIOICH
Mexannueckoe OBUKEHHUE.

3 OTHOCHUTENHHOCTh MEXaHUYECKOTO 1 bubmuoreka [OK
nerokeHud. [lepemenienue, CKOpoOCTb, https://m.edsoo.ru/ff0c3508
YCKOPEHHUE

4 PaBHOMEpHOE NpSAMOJIMHENHOE 1 bubnuoreka [JOK
JBHKCHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOIMHEWHOE 1 bubnunoreka [JOK
JIBUKECHUE https://m.edsoo.ru/ff0c372¢

6 CBoboaHoe majieHre. Y CKoOpeHue 1 bubmuoreka [JOK
CBOOOIHOTO IMaCHUA https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHOe 1BUXKEHUE.

7 I[I];I/I)KGHI/IC MaTepUATBHON TOYKH T10 1 buommorexa [TOK

p https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [IpuHIMI oTHOCUTENBHOCTH | anmumnes. 1 bubnunoreka [JOK
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HNuepuuanbHble CUCTEMBI OTCUETA. https://m.edsoo.ru/ff0c3be8
Ilepsbiit 3ak0oH HproToHa
Macca tena. Cuia. [Tpunuun
9 cynepno3unuu cui. Bropou 3akox bubmmorexa [OK
yrep ’ p B https://m.edsoo.ru/ff0c3be8
HproTona ais MarepuaibHOW TOUKU

10 Tperun 3akoH HeroToHa s bubnuorexa [JOK
MaTepUaIbHbIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrotenus. Cuna

bubmmoreka [IOK
11 TsoKecTu. [lepBas kocMudeckas
https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoagduumeHt Tpenus.

P b P bu6moreka [IOK
13 Cuta cOnpoTHUBIIEHUS PU IBMOKEHUU
https://m.edsoo.ru/ff0c3{76
Tesa B )KUAKOCTH WIH ra3e
[TocTynarensHOE U BpamaTeibHOE

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

15 CUCTEMBbI MaTEPUAIIbHBIX TOYEK. bubnunoreka [JOK
NMiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMIynbca. PeakTuBHOE IBH)KEHHE
PaGoTta 1 MOILITHOCTB CHUITBIL.

16 Kunernueckas 3Heprusi MaTepuajbHON bubnuoreka [IOK
Touku. Teopema 06 u3MeHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUun

17 [TorenumaneHas 3HEPTHSL. bubnunoreka [JOK
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[ToTenumanpHast SHEPTHS YIIPYTO
ne(GopMHUPOBAHHOW TIPY>KUHBI.
[TorenumansHas SHEPTHA TeJa BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumansHbIe ¥ HEMOTEHIINATIBHBIC
cuitel. CBS3b pabOTHI
HETIOTEHIIMAJIBHBIX CHJI C I3MEHEHHEM
MEXaHUYECKOHW SHEPTHH CUCTEMBI TEIL.
3aK0oH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

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

19

JlabopaTtopnas pabota
«MccnenoBanue CBsi3U pabOTHI CHITBI C
N3MCHCHHUCM MeXaHI/I‘IeCKOﬁ BHepFI/II/I
TeJa Ha IPUMEPE PaCTSIKEHUS
PE3HMHOBOTO JKT'yTa»

20

KonTtponpHas padoTa o treme
«Kunemaruka. JlmHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

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

21

OcHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. Jquddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIIECTBA.
Mojienu cTpoeHuUsi ra3oB, KUIKOCTEH
U TBEPHBIX TEI

23

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

24

TenmoBoe paBHOBECHC. TeMnepaTypa
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u e€ n3mepenue. [llkana remneparyp
Lenbcus

25 Wneanpusiii raz 8 MKT. OcHoBHOE bubmmoreka [{OK
ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcoJIoTHasl TeMIiepaTypa Kak Mmepa

%6 CpeaHEeN KUHETHYECKON dHEPruun bubnuoreka [JOK
JBUKECHHSI MOJIEKYJ. Y DaBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlanpToHA. ["a30BBIE 3aKOHBI
JlabopaTtopHnas pabota

73 «MccnenoBanme 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSTHHSI
Pa3peKEHHOTO Ta3a»

29 H3omporiecchl B UI€alibHOM ra3e u ux bu6mmoreka [IOK
rpadu4ecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOANHAMUYECKOU CUCTEMBI U

30 crioco0n1 e¢ m3meHenus. Koamdaectso bubnuoreka [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
SHEPrysi OTHOATOMHOIO UJI€aJIbHOTO
rasa

31 Buael Tenonepenaun Bubmiorexa OK

https://m.edsoo.ru/ff0c5¢c36
Y nenbHas TEIIOEMKOCTh BEIIeCTBA.
32 KonunuecTBo TennoTel npu Bubmrorexa LIOK
. https://m.edsoo.ru/ff0c5¢c36
Teruionepenade. AanadaTHBINA MpoLecc

13 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK

IIPUMEHEHHE K U30IIpOLIECCaM https://m.edsoo.ru/ff0c5efc
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HeoOGpatumocTs nporeccoB B
34 npupoje. Bropoit 3akoH bubmmorexa [IOK
pHpozie. BT0p https://m.edsoo.ru/ff0c6230
TEPMOAMHAMUKHU
35 [Tpunnun nevicteus u KII1/ TerumoBoi bubmmorexa [{OK
MaIlIHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KIT
37 DKOJIOTHYECKHE MTPOOIEMbI
TETJIOHEPTETUKU
18 O6o0matomuii ypok «MotekynsipHast bubnuoreka [JOK
¢uznka. OCHOBBI TEPMOIUHAMHUKIY https:/m.edsoo.ru/ff0c6938
KonTponbHas paborta o teme
39 «Monexymnsipaas ¢puznka. OCHOBBI Bubnmorexa [IOK
YA ' https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMHUKI
40 [TapooOpazoBanre U KOHICHCAIIHS. bubnuoreka [IOK
Hcnapenue u kurnenune https://m.edsoo.ru/ff0c63b6
AOCoTIOTHAs! 1 OTHOCUTEIIbHAS
. bu6mmoreka [IOK
41 BJIAKHOCTH BO3ayxa. HackleHHbli
https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucrammyeckue u
4 amopdHbIe Tela. AHU30TPOITUS bubnuoreka [JOK
CBOMCTB KpHCTasLioB. Kujakue https://m.edsoo.ru/ff0c6510
kpucTauibl. COBpEMEHHbIE MaTEpHaIbl
[naBnenue U KpUCTATUIU3ALMSL.
bubmuoreka [JOK
43 Y nenpbHas TEIIOTA IUIABJICHUS.
https://m.edsoo.ru/ff0c6708
Cybnumarus
bu6mmoreka [JOK
44 YpaBHEHHE TEIJIOBOrO OajlaHca
p https://m.edsoo.ru/ff0c6820
45 DnekTpu3aius Tei. DNeKTPUIECKUU bubmuoreka [JOK
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3apsan. JIBa BUa 2IIEKTPUYECKUX https://m.edsoo.ru/ff0c6bce
3apsaa0B
[IpoBOAHMKH, TUITIEKTPUKH U
46 an OBOZI},II/IKI/I 3aK(I:H COXpaHEHUS bubnmorera [TOK
yip ' P https://m.edsoo.ru/ff0c6bce
AJIEKTPUYECKOTO 3apsijia
BsaumonencTue 3aps10B. 3aKOH
. . bubnuoreka [JOK
47 Kynona. ToueuHsIn 371€KTpUYECKUN
https://m.edsoo.ru/ff0c6ced
3apsin
Hanpsisk€HHOCTB IEKTPUYECKOro
43 nons. [IpuHnmn cyneprnosunun bubnuoreka [IOK
ANEKTpUYECKUX nojeu. JInnun https://m.edsoo.ru/ff0c6df2
HAIPSKEHHOCTH
PaboTa cui a7eKTpoCTaTHIeCKOTo
bu6moreka [IOK
49 noiis. Ilorenman. PasHocTs
https://m.edsoo.ru/ff0c6{00
MMOTEHINAJIOB
[IpoBOAHMKH 1 AUDIIEKTPUKH B
bu6mmoreka [IOK
50 AJIEKTPOCTATHYECKOM IIOJIE.
https://m.edsoo.ru/ff0c7018
JusnekTpuueckasl IpOHUIIAEMOCTD
. bubnunoreka [JOK
51 DnekTpoeMKocTh. KoHnmencarop 1
https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD IJIOCKOTO
bubmuoreka [JOK
52 KOHJIEHCATOpa. DHEPrus 3apsyKeHHOTO
https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 JlaGopaTtopHas pabdora "3mepeHue
IEKTPOEMKOCTH KOHJIEHCcaTopa"
[IpuHIMIT NENCTBUSA U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOIMPOBAILHOTO
anmnapara, CTpyWHOTo MpUHTEpa.
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DIIeKTpOCTaTHYECKAst 3aIIUTA.
3azemiieHHE IEKTPOIIPUOOPOB

55

DNEeKTPUYECKUH TOK, YCIOBUS €TO
cyuiectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma Jist
ydacTka Lenu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
npoBoAHUKOB. JIabopaTtopHas pabora
«M3ydeHnune cMEIIaHHOTO COCTUHEHUS
PE3UCTOPOBY

0.5

bubmmoreka [{OK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOIITHOCTH AIIEKTPUUECKOTO
TokKa. 3akoH J[xoynsa-Jlena

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

58

3akon OMa 11 TOJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«3mepenue DJ1C ucTtouyHnKa ToKa U
€ro BHYTPEHHETO COMPOTUBIICHUS)

0.5

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

59

DNeKTpOHHAs TPOBOAUMOCTh TBEPIBIX
METaJJIOB. 3aBUCUMOCTD
COMPOTHBIICHUS METAIIJIOB OT
Temmeparypbl. CBEpXIpPOBOAUMOCTh

60

DNEeKTPUUECKUHU TOK B BaKyyMe.
CBoMCTBa IEKTPOHHBIX ITyYKOB

61

HOHYHpOBOI[HI/IKI/I, HUX COOCTBEHHAs U
npuMecHas IMpoOBOJAUMOCTD. CBoucTBa
p—n-nuepexoaa. HOJ’IyTIpOBOI[HI/IKOBHe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae
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puOOpHI
DIEeKTPUYECKUH TOK B PaCTBOpaXxX U

2 pacIiuiaBax 3JeKTPOJIMTOB. ) bubnuorexa [JOK
DNEKTPOTUTHYECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNEeKTPUYECKUH TOK B razax.

63 CaMocCTOATENbHBIN 1 1 bubnuorexa [JOK
HECAMOCTOSITENIbHBINA pa3psia. MoJHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npudopsl U

64 YCTPOWCTBA U UX IPAKTUYECKOE | bubnuoreka [IOK
npumeHenue. [IpaBuna TeXHUKN https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypox 1 bubmuorexa [JOK
«DNEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponpHas padoTa o treme

66 «Inekrpocraruka. [locTossHHBIN 1 bubnuoreka [IOK
aieKkTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 PezepBublit ypok. KonTpoJsibHas 1 bubnuoreka [JOK
pabora no Teme "DnekTpoauHamMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O6o0maromuii ypok 1 bubnunoreka [JOK
o temaM 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68
[NPOI'PAMME
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
[
‘:;H Tema ypoka Beero Konrtpoabubie | IlpakTHueckue i[:;‘?e}[l/lﬂ 3?3;22§:Tenbnme
padoTsI padoThbI pecypesI
[TocTostHHBIE MAarHUTHI B KX

| B3auMo/jieiicTBe. MaruutHoe 1oJie. ) bubmmoreka [{OK
BekTop MarHUTHON WHAYKIIMH. 05.09.2024 | https://m.edsoo.ru/ff0c9778
JIvHMY MarHUTHOW WHAYKLIHH
MarauTHO€ 10Jie MPOBOJIHUKA C

5 ToKOM. OmbIT Dpcreaa. | bubnuoreka [JOK
B3anmonericTBue mpoBOJHUKOB C 07.09.2024 | https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue 1 1 bubnuoreka [IOK
MardHUTHOTO I10JISI KaTYIIKHA C TOKOM» 12.09.2024 | https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTtopHnas pabota | 1 bubnuoreka [JOK
«HccnenoBanue necTBUA 14.09.2024 | https://m.edsoo.ru/ff0c9acO
MOCTOSITHHOTO MAarHUTa Ha PamMKy C
TOKOM
JlelicTBME€ MarHMTHOTO TOJISl HA

5 JBUKYILYIOCS 3apsDKEHHYIO YacTHUILy. 1 bubnnoreka [JOK
Cuna Jlopenna. PaboTa cusl 19.09.2024 | https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DOnekTpoMarHuTHas UHAYKIUs. [lotok |
BEKTOpa MarHuTHoW nuaykuuu. J/1C 21.09.2024
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MHIYKIHU. 3aKOH JIEKTPOMAarHUTHOM
naaykuun Papanest

Jlaboparopnas padoTa
«HccnenoBanue sBICHUS
BHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUN

26.09.2024

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal 50

NHayKTUBHOCTB. SIBIEHUE

camouHaykiuu. 3/1C caMOMHTyKITUH.

SHCpFI/IfI MaravuTHOI'O I10JIA KaTyHIKHU
C TOKOM. SHGKTpOMaFHI/ITHOC oJIc

28.09.2024

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

TexHnueckue ycTpoicTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IIEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCcTHL],
MHIYKIIMOHHAs I1eYb

03.10.2024

10

O6o06maromuii ypok «MarautHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

05.10.2024

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

11

KonTtponsHas padoTa o tTeme
«MarHuTHOE ToJIe.
DJEKTPOMArHUTHAS HHTYKIIHSD)

10.10.2024

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

12

CB0OOTHBIE MEXaHUYECKUE
kosnebanus. 'apmMoHnyeckue
KosneOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHU.
[IpeBpaienue sepruu

12.10.2024

bubnuoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepro/ia Majiblx KojeOaHHii rpy3a Ha
HUTH OT JUIMHBI HUTHU U MacChl Tpy3a»

17.10.2024
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14

Kone6arensubd KOHTYp. CBOOOJHEBIE
AJIEKTPOMArHUTHBIE KOJICOAHUS B
U/IeIbHOM K0JIe0aTeIbHOM KOHTYpE.
AHaorus Mexx1y MEXaHn4eCKUMHU U
JIEKTPOMArHUTHBIMU KOJI€OaHUSAMU

19.10.2024

bubmmoreka [{OK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3aKoH
COXpPaHCHUA SHCPIrur B HACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

24.10.2024

bubmmoreka [{OK
https://m.edsoo.ru/ffl0cb9c4

16

[IpencraBnenue o 3aTyxarommx
KoJeOaHusx. BelHyXIeHHbIE
MexaHW4JecKHe Kojiebanus. Pe3oHanc.
BBIHY)K)IGHHI)Ie BHCKTPOMaFHI/ITHBIC
KoJIeOaHus

26.10.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennbid TOK. CUHYCOUTIATbHBIA
MepEeMEHHBIA TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JEUCTBYIOLIEEe 3HAUCHHE CUIIBI TOKA U
HaMpsHKEHUS

07.11.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBocTso,
nepenava u norpedieHue
AIEKTPUYECKON SHEPTUU

09.11.2024

19

YCTpoHCTBO U MIPAKTHYECKOE
MIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHepaTopa NePeMEeHHOr0 TOKa,
JTUHUH 3JIeKTporepe1ad

14.11.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKHE PUCKHU ITPU
IIPOU3BOJICTBE AIIEKTPOIHEPTUH.
KynpTypa ncnosib3oBaHus
JIEKTPOIHEPTHH B NOBCEAHEBHOU

16.11.2024
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KU3HU
MexaHnudeckue BOJHBI, YCIOBUS
acripoctpanenus. [lepuon.
21 I()?Ko Iz)CTI)p acmpocT aI})ICHI/Iﬂ U JIJTMHA bubmorexa HOK
p pactpocTp g 21.11.2024 | https://m.edsoo.ru/ff0cca54
BoJiHBL. [lomepednsie U IPOI0JIbHbBIE
BOJIHBI
2 3ByK. CkOpOCTh 3ByKa. [ pOMKOCTh bubnuorexa [JOK
3ByKa. BeicoTa ToHa. TeMOp 3Byka 23.11.2024 | https://m.edsoo.ru/ff0cccOc
DNeKTPOMarHUTHBIE BOJHBI, UX
23 CBOMCTBA U CKOpOCTh. [IIkama bubmorexa HOK
P ’ 28.11.2024 | https://m.edsoo.ru/ff0ccfed
ANEKTPOMArHUTHBIX BOJIH
[IpuHIUTIB paTUOCBS3U U
24 eneBueHus. Pa3 € cpelic
TeJIeBUACHUS BHTHE CPEJICTB 30.11.2004
cBs3U. Pagnostokamust
KontponsHas padota «Konebanus u bubnuoreka [IOK
25
BOJIHBI» 05.12.2024 | https:/m.edsoo.ru/ff0cc68
[IpsimonuHelHOE pacpoCTpaHEeHUE
CBETa B OJJHOPOJIHOM Cpejie. bubnmuoreka [JOK
26 .
ToueyHslit ICTOYHUK cBeTa. JIyu 07.12.2024 | https://m.edsoo.ru/ff0cd350
CBeTa
OtpaxxeHue cBeta. 3aKOHbI
27 oTpaxkeHusd cBeTa. [loctpoenue bubmmorexa [TOK
p o p 12.12.2024 | https://m.edsoo.ru/ff0cd4e0
n300pakeHUH B TUIOCKOM 3€pKaje
IIpenomnenue ceera. [lonHoe
73 BHYTpEeHHee oTpakeHue. IIpenenbHbin bubnuoreka [IOK
YT'OJI IIOJIHOTO BHYTPEHHETO 14.12.2024 | https://m.edsoo.ru/ff0cd7{6
OTpPaKEHUS
29 JlaGopatopHnas pabora «3mepenue bubnuorexa [IOK
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MOKa3aTesIs MPEIIOMIICHHS CTCKIIa 19.12.2024 | https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenue nzodpaxeHuii B
30 nunze. opmyna TOHKOM JIMH3BI bubmorexa HOK
- TOPMY ' 21.12.2024 | https://m.edsoo.ru/ff0cddle
VYBenu4ueHue JUH3bI
JlaboparopHas paboTa
31 n i
« ccneILOBaIiHe CBOMCTB 26.12.2004
M300paKeHUH B JIMH3AX)
Hucnepcus cBera. Clo>kHBIA COCTaB
1 6enoro ceera. L{Bet. JlJabopaTtopHas
paborta «Habmoaenne nucrnepcuu 28.12.2024
CBETa»
1 WNnrtepdepenmus creta. dudpaxmus bubnuoreka [IOK
ceta. Judpaknuonnas pemeérka 09.01.2025 | https://m.edsoo.ru/ff0ced22
[TonnepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
34
[Tongpuzanus cBera 11.01.2025 | https://m.edsoo.ru/ff0cf02e
OnTtuueckne MpuOOPhI M YCTPOUCTBA
35 0
U yCJIOBHS X 0€30MacHOTO 16.01.2025
MIPUMEHEHUS
['panupl MPUMEHUMOCTH
16 KJIACCUYECKOUW MexaHUKH. [locTynarsl bubnuoreka [JOK
CIIEIUAIBHOU TEOPUU 18.01.2025 | https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3ameJIeHHe BPEMEHH U COKpaIlleHUE bubmorexa HOK
8 P pat 23.01.2025 | https://m.edsoo.ru/ff0cfa42
JUTAHBI
DHeprusi ¥ UMIYJbC PEIATUBUCTCKOU
38 yacTUIbl. CBA3b MACChI C SHEPTUEU U bubmmorexa [TOK
1Bt p 25.01.2025 | https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUsl OKOS
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Kontponsnas padora «OnTHka.

39 OcCHOBBI crieIIUAIBLHOM TEOPUHU 1 1 bubmorexa HOK
" P 30.01.2025 | https://m.edsoo.ru/ff0cf6{0

OTHOCHUTEIILHOCTH

40 ®ortonsl. opmyna [1nanka. ueprus | bubnuorexa [JOK
Y UMITYJIbC (poTOHA 01.02.2025 | https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIIEIOBAHNE Bubs 1IOK

HOJINOTEKA

41 .0 A.T. 1
doroddgerra. OmeITE: 06.02.2025 | https://m.edsoo.ru/ff0cffcd
CroneroBa

3akonsl poTodrpdexra. YpaBHeHue
42 DuHmTerHa g GoTosddekra. 1
«Kpacnas rpanuma» potodddexra

bubmmoreka [{OK
08.02.2025 | https://m.edsoo.ru/ff0d015e

Jasnenne ceera. OnbiTol I1. H.

43 JleOeneBa. XMMHUYECKOE IEWCTBUE 1 bubmaorexa LOK

13.02.2025 | https://m.edsoo.ru/ff0d04a6

CBCTa

TexHuyeckue ycTpoicTBa u
MPaKTUYECKOe MPUMEHEHHE:!

44 1
dboTormeMeHT, (OTOIATIHK, 15.02.2025
COJIHEUHas OaTapesi, CBETOIUO/T
Pemenne 3agau mo teme «JIeMEHTBI bubnuoreka [JOK
45 . 1
KBAHTOBOM OMTHUKM 20.02.2025 | https://m.edsoo.ru/ff0d0302
Mopenb atoma ToMcoHa. OTBITEL
46 Pezepdopna o paccesHuio o-4acTu 1 bubmmorexa [TOK
PPOPAETOP t 22.02.2025 | https://m.edsoo.rw/f0d091a
[InanerapHas Mojaenb aToMa
bu6 K
47 ITocrynater bopa 1 nonorexa 1O

27.02.2025 | https://m.edsoo.ru/ff0d0afa

W3nydyenue u noriomieHrue GOTOHOB
48 IIpU IIEPEXOJE aTOMa C OJHOTO 1
YPOBHS SHEPrUU Ha Apyrou. Bubl

bu6mmoreka [JOK
01.03.2025 | https://m.edsoo.ru/ff0d0afa

[okymeHT co3aaH B anekTpoHHon cpopme. Ne 33 ot 07.10.2024. UcnonHutens: MuckuH B.A. B INEKTPOHHbBIA
CtpaHuua 49 u3 56. Ctpanuua co3gaHa: 07.10.2024 11:40 ¥ TATAPCTAH


https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

CIIEKTPOB

49

BousHOBBIE CBOMCTBA YacTUll. BOJIHBI
ne bpouis. KopnyckyisipHo-
BOJIHOBOM nyasin3M. CIIOHTaHHOE U
BBIHYXKJICHHOE U3JTy4CHHE

06.03.2025

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d0cal

50

OTKpBITHE PaTMOAKTUBHOCTH. OTIBITHI
Pesepdopna no onpenenenuto
COCTaBa PaJIMOAKTHBHOTO U3ITy4eHUs

08.03.2025

bubmmoreka [IOK
https://m.edsoo.ru/ffl0d0fd2

51

CaoucTBa anbda-, 6era-, raMmma-
n3inydeHus. BousHue
PaIMOaKTUBHOCTH Ha )KUBBIE
OpraHU3MBbI

13.03.2025

52

OTKphITHE TPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DNEeKTPOHHBIN ¥ TIO3UTPOHHBIN OeTa-
pacnan. ['aMma-uzinydeHue

15.03.2025

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

53

DHeprus CBsS31 HYKJIOHOB B sijIpe.
Snepubie peakuuu. SAnepHbld
peakrtop. [IpoGnembl, TepCIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPTEeTUKHU

20.03.2025

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

54

OnemeHTapHble yacTULbl. OTKpPBITHE
NO3UTPOHA. MeTo 16l HAaOMI0ICHUSI U
perucTpanum 1eMEHTapHbIX YaCTHLI.
Kpyraslii cton «PyH1aMeHTalIbHbIE
B3aUMOJCUCTBUA. EQUHCTBO
(bu3nYecKOU KapTUHBI MUPay

03.04.2025

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0e3 8

55

Bun 3Be3nH0r0 HeOa. Co3Be3aus,
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SIPKUE 3BE3/1bl, IUIAHETHI, UX BUJANMOE
nBrkeHue. CoaHeuHas cucTeMa

05.04.2025

56

Connne. ConHedHass aKTHBHOCTb.
Ncrounuk snepruu CoJiHIA U 3BE3]T

10.04.2025

57

3BE3/1bl, KX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOU
MOCJIEI0OBATENIbHOCTH. BHYTpeHHEE
cTpoeHnue 38€311. COBpeMeHHbIE
MIPEACTABICHUS O TIPOUCXOKICHUU U
sBosrory CoJIHIA U 3BE3 T

12.04.2025

58

Mneunsin [1yre — Hama ['anakTuka.
Tlonoxxenue u nBuxenne CoiHIIa B
lNamaktuke. ['anaktuku. YepHsie
JBIPBI B APAX FaTaKTHK

17.04.2025

59

Bcenennas. Paz0Oeranue rajakTHK.
Teopust bosbiioro B3peIBa.
PennkroBoe nznmydeHue.
MeraranakTuka

19.04.2025

60

Hepemennsie npo0ieMbl acTpOHOMUU

24.04.2025

61

KonTtponbHas pabora «neMeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

26.04.2025

62

O6o06maromuii ypok. Ponb ¢pusuku u
ACTPOHOMHH B SKOHOMHYECKOMH,
TEXHOJOTMYECKOM, COTMATLHON U
ITHYECKOH cdepax esTeIbHOCTH
YJeJloBeKa

01.05.2025

63

O6o6maromuii ypok. Ponbs 1 Mmecto
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(GU3UKU ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUpa

03.05.2025

64

O6o6maromuii ypok. Posb
(bu3nvecKoit Teopun B
(hopMupOBaHUM TIPEACTABICHUN O
¢bu3nvecKkoil KapTHHE MUpPa

08.05.2025

65

O6o06maromuit ypok. Mecto
(u3nueckoil KapTUHBI MHpa B 00IIEM
PSAy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE

10.05.2025

66

PesepBHbIil ypok. MarautHoe noie.
DIeKTpOMarHuTHask UHIYKIUS

15.05.2025

67

PezepBHbiil ypok. Ontuka. OCHOBBI
CIIeIMaIbHON TEOPUH
OTHOCHUTEIILHOCTH

17.05.2025

68

Pesepnsrii ypok. KBanroBas ¢usuka.
DJIEeMEHTHI aCTPOHOMUU U
acTpopU3NKH

22.05.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka, 10 kinace/ Msikumies I'.41., Byxosues b.b., Corckuit H.H. nox
penakmueit [laphentreBoit H.A., AkinonepHoe obiiectBo «M3aaTenbcTBO
«IIpocsewenue»

» Gusuka, 11 kinace/ Msxumes I'.J1., Byxosues b.b., Yapyrun B.M. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiectBo «M3aaTenbcTBO

«HpOCBGIIIGHI/IG»

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
MHTEPHET
https://m.edsoo.ru/ff09f72a

https://resh.edu.ru/subject/28/
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Jluct cornacoBaHus k gokymeHTy Ne 33 ot 07.10.2024
WHnumnaTop cornacoBaHus: MuckmH B.A.
CornacoBanue nHnyuupoBaro: 07.10.2024 11:41

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMopnucaHo

1| MucH B.A. 07.10.2024 - 11:41
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