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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma o ¢usrke 6a30BOT0 YpOBHS Ha YPOBHE CpEIHEr0 o0Iero oOopa3oBaHHs pa3padoTaHa Ha OCHOBE
NOJOKEHWH ¥ TpeOOBaHW K pe3yiabTaTaM OCBOCHHS OCHOBHOHW 00pa3oBaTeNbHON  NpOrpamMMbl,
npeacrasieHHbix B PI'OC COO, a Takke ¢ yuérom QenepanbHoll paboyeld MporpaMMbl BOCHHTAHHA U
KOHILICTIINK IpernojaBanus yuyebHoro mpenmera «®Dusnka» B 00pa3oBaTeNbHBIX OpraHu3anuiax Poccuiickoit
ODenepanyu, peaqu3yonX OCHOBHBIE 00pa30BaTENbHBIE TPOrPaMMBEI.

Copnepxanue mporpamMmbl 1Mo (U3MKe HampaBieHO Ha (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa
oOyuatomuxcss 10-11 kimaccoB npu oOydeHun wux (u3uke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-
JesitebHOCTHOTO Toaxoa. [Iporpamma o ¢usuke coorBetcTByeT TpedoBanusM ®I'OC COO k miaHupyeMbIM
JMYHOCTHBIM, TIPEIMETHBIM M METaNpeIMETHBIM pe3yibTaTaM OOY4YeHHs], a TAKXKe YUUTHIBAET HEOOXOIUMOCTD
peanu3alvyi MEXIIPEIMETHBIX CBS3ed (DU3MKM C €CTeCTBEHHO-HAYYHBIMH Y4eOHBIMH mNpeameramu. B Helt
OTIPEICIIAIOTCSI OCHOBHBIE L€ M3Y4EHHUs (DM3UKH Ha YPOBHE CPEAHEro O0IIero oOpa3oBaHUs, IUIAHUPYEMbIE
pe3yabTaThl OCBOSHHSI Kypca (DM3UKH: TUIHOCTHEIE, METalpeAMETHBIC, IPEAMETHBIE (Ha 0a30BOM ypOBHE).
IIporpamMma 1o GU3HMKE BKIIOYACT:

o IUTaHUpYEMBbIE pe3yJbTaThl OCBOCHUS Kypca (u3uku Ha 0a30BOM ypOBHE, B TOM 4YHCJE NpPEAMETHBIE
Pe3yAbTATHI IO TOIaM O0yUCHHS;

o coJepkanue yuyeOHoro npeaMera «Pu3uKay 1o rogam 00yueHHS.

Owu3nKa KaK Hayka 0 HanOoJiee 00IIMX 3aKOHAX MPUPO/BI, BEICTYMAsl B KauecTBe yueOHOTO MpeaMeTa B IIKOJIE,
BHOCHT CYIIECTBCHHBIH BKJIaJ] B CHCTEMY 3HaHUH 00 okpyxatomem Mmupe. LkompHBIH Kypc (Qu3ukm —
CUCTEMO0OPa3YIOIINH 715l €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, IOCKOIBKY (PU3NUECKUE 3aKOHBI JIekKAaT
B OCHOBE IPOIIECCOB M SIBJICHWH, MU3y4aeMbIX XHMHUEH, OMOJIOTHEH, PU3NUecKol reorpadueil 1 acTpOHOMUEH.
Hcnonp3oBanue W aKTUBHOE MNpHMEHEHHE (U3UUECKUX 3HAHMK OMNpeAesieT XapakTep W pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DHEPreTHKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, TOJIYYEHHs] HOBBIX
MaTepHasoB C 3aJJaHHBIMU CBOHCTBaMU M ApYyrux. VzyueHne GU3NKU BHOCHUT OCHOBHOH BKJIaJ B QOpMHUpOBaHUE
€CTEeCTBEHHO-HAYYHOW KapTHHBI MHUpa oOydaromuxcs, B (GOpMHUPOBaHUEC YMEHUH NMPUMEHATh HAYYHBIH METOJ
TIO3HAHUSI [TPH BHITOJTHEHUH UMU YUEOHBIX HCCIIEIOBAHHMN.

B ocHoBy kypca (u3uKu Ui YPOBHS CpEIHEro oOLIero 0O0pa3oBaHUs MOJIOKEH psa UAEH, KOTOPhIE MOXKHO
paccMaTpuBaTh Kak MPUHIMIIBI €70 TOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM C HEW KypcC SIBISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COJIEPKHUT MaTepHal
U3 BCEX pa3zielioB (U3UKH, BKIFOYAET KaK BOIPOCH KJIACCUYECKOM, TaK U COBPEMEHHOW (DU3UKH.

Hoes ceneparuzayuu. B cOoTBETCTBUY € Hell MaTepual Kypca GU3NKH 00beAMHEH BOKPYT (PU3NIECKUX TEOPUH.
BenymmuMm B kypce siBisieTcst pOpMUpOBaHHE MPEACTABICHHH O CTPYKTYPHBIX YPOBHSIX MAaTEpUH, BEUICCTBE U
noie.

Hoes eymanumapusayuu. EE€ peanusanus mNpeArnonaraeT HCMOJb30BaHWE TyYMaHHUTApHOTO TOTEHIIMAasa
(¢u3nveckoil HayKW, OCMBICICHHE CBSI3M Pa3BUTHS (HU3UKM C pa3BUTHEM OOIIeCTBA, a TakXke ¢
MHUPOBO33PEHYECKHMH, HDABCTBEHHBIMH M SKOJIOTHYECKUMHU POOIEMaMH.

Hoess npuxnaonoti manpaenennocmu. Kypc ¢usnknm npeamonaraer 3HaKOMCTBO C IIMPOKHM KPYroM
TEXHUYECKUX U TEXHOJOTHYECKUX MPUIOKESHUH U3YUEHHBIX TEOPUN U 3aKOHOB.

Hoess sxonoeusayuu peanusyercsi TOCPEACTBOM BBEICHHMS OSJIEMEHTOB COJCP)KAaHUS, ITOCBSILEHHBIX
9KOJIOTHYECKUM NPOOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbBI C Pa3BUTUEM TEXHUKH M TEXHOJIOTHH, a TaKxKe
o0cyx1eHust po0JIeM PalOHAILHOTO IPUPOOTIOIB30BAHHS U KOJIOTHYECKOM O€30I1acCHOCTH.

CrepXHEBBIMH JIEeMEHTaMU Kypca (U3MKH Ha YpPOBHE CpEIHETo 00IIero oopa3oBaHUs SBISIIOTCS (U3HMYECKHE
Teopun  ((opMHpOBaHME TPEACTABIEHHMH O CTPYKTYpe TOCTPOCHHUs (U3UYECKOW TEOpUH, POJH
(yHIaMEHTaNbHBIX 3aKOHOB W NPUHIMIIOB B COBPEMEHHBIX MPEACTABICHUSIX O TMPHPOJE, TpaHHULAX
NPUMEHUMOCTH TEOPHH, IS OIMCAHMS €CTECTBEHHO-HAYUHBIX SABJICHUH U MPOLIECCOB).
CucTeMHO-/IeATeIbHOCTHBIM TOAX0A B Kypce (U3UKH peaju3yeTcs NPEeKIe BCEro 3a CYET OpraHu3aliu
9KCIEPUMEHTAIFHOHN AeATeNbHOCTH oOyuatomuxcs. s 6a30Boro ypoBHs Kypca GU3UKH — 3TO UCTIOIB30BaHNE
cUCTEMBbI (PPOHTATBHBIX KPAaTKOBPEMEHHBIX 3KCIIEPUMEHTOB M 1a0OpaTOpHBIX paboT, KOTOpPBIE B MPOrpaMmMe Mo
¢uznke oObeMHEHBl B OOMIMH CITUCOK YYEHHUECKUX MPAKTHUYECKUX PadoT. BrigeneHune B yka3aHHOM IiepeyHe
nabopaTopHbIX paldOT, TMPOBOAMMBIX Ui KOHTPOJSL M OLEHKH, OCYIIECTBIISICTCS  YYaCTHUKAMHU
00pa3oBaTeIbHOrO Mpolecca UCXOAs U3 OCOOCHHOCTEH MIIaHWPOBAaHUA M OCHAIleHHs KaOuHera ¢usuku. [Ipu
9TOM oOecreunBaeTcsi OBJaJACHUE OOYYAIOUMMHUCS YMEHHSMH HPOBOAWUTH KOCBEHHBIE H3MEpEHHS,



WCCIIEIOBAHNS 3aBHCHMOCTEH (PM3MUECKUX BENWYHH W IIOCTAHOBKY OIBITOB IO MPOBEPKE MPEIIOKEHHBIX
TUTIOTES3.

Bosbiiioe BHUMaHUE yAENSIETCS PEIEHUIO PACUETHBIX U KAYECTBEHHBIX 3a7ad. [Ipu 3ToM 1iig pacu€THBIX 3a7a4
MPUOPUTETOM SBIAIOTCS 33Jadd C SIBHO 33JaHHOW (M3UYECKOW MOJENbI0, ITO3BONIAIONINE TMPUMEHSThH
M3yYeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjiesia Kypca, TaK M HHTETPUPYS 3HAHUS U3 Pa3HBIX
pasnenoB. [l KadecTBEHHBIX 3aJad TMPUOPHUTETOM SBISIIOTCS 3aJaHUA Ha OOBSACHEHHE TPOTEKaHHS
(hr3uuecKnX SBICHUI W MPOILIECCOB B OKPY’KAIOMIEH >XKM3HHU, TpeOyromie BhIOOpa (PU3NIECKON MOAend A
CUTYaI[UH MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpeboBanmsivu PI'OC COO k MarepHalbHO-TEXHHYECKOMY OOeCTIedeHHIo y4eOHOTo
mporiecca 0a30BbI YpOBEHb Kypca (DM3WKH Ha yPOBHE CpeIHEro OOIIero oOpa3oBaHUs MOJDKEH M3ydaThCs B
YCIIOBUSIX TPEeIMETHOro KaOwHeTa (U3WKH WM B YCIOBHAX HWHTETPHPOBAHHOTO KaOWHETa IMPEeIMETOB
€CTeCTBEeHHO-HAyYHOTO HKIa. B kabnHeTe pu3nKu JOKHO OBITh HE0OX0muMoe T1abopaTopHoe 000pyIoBaHNE
JUTST  BBIMIOJHEHHS YKa3aHHBIX B TMporpaMMe 10 (QU3NKEe YUYCHHYECKHX NPAKTHYECKUX paboT w
JIEMOHCTPAIIMOHHOE 000PYAOBaHHE.

JemoHcTpanimonHoe obopymoBaHue (OPMHPYETCS B  COOTBETCTBHHM C MPHUHIMIIOM MHHUMAIIbHOW
JIOCTaTOYHOCTH W O0ECIIeYMBAaeT IIOCTAHOBKY I[IEPEUNCIEHHBIX B TMporpaMMe 10 (hU3HKe KIFOYEBHIX
JIEMOHCTpANAN ISl UCCIIEAOBAHUS M3y4aeMbIX SIBIICHWI ¥ IMPOIECCOB, SIMIHUPUIECKIX U (yHIAMEHTATHHBIX
3aKOHOB, UX TCXHHYCCKHUX HpHMCHCHHﬁ.

JlaboparopHoe 00OpyAOBaHME sl YUEHHUYECKHX MPAKTHUECKHX paboT (GopMUpyeTcs B BUAEC TEMAaTHYECKUX
KOMIIJICKTOB H O6€CH€‘-II/IBaeTC$I B paC‘-IéTC OAHOI'0 KOMIUICKTAa Ha [IBYX 06yqa}omnxcsl. TemaTtuueckue
KOMIUICKTBI JIAOOPaTOPHOTO OOOPYIOBaHUS JOJDKHBI OBITh IIOCTPOCHBI HAa KOMIUIEKCHOM MCIIOJIb30BaHUHU
aHaJIOTOBBIX M IH(POBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX HW3MEPUTENBHBIX CHUCTEM B BUJE IUPPOBBIX
nabopaTopuii.

OCHOBHBIMH LIEJISIMU M3Yy4eHHsI (PU3UKU B 001[eM 00pa30BaHUU SIBISIOTCSL:

o (hopMHpOBaHHE HHTEPECA U CTPEMIICHUS O0YUAIOLINXCS K HAyYHOMY W3YYEHHIO MPUPOBI, PA3BUTHE UX
MHTEJUICKTYAIBbHBIX U TBOPYECKHUX CIIOCOOHOCTEIH;

o pa3BUTHE MPEACTAaBICHUH O HaydyHOM METOJAE TMO3HAaHUS W (HOPMHUPOBAHUE MCCIEIOBATENBCKOTO
OTHOLICHHUS K OKPY>KAIOLIUM SIBJIICHHSIM;

o (dbopMHpOBaHHE HAyYHOTO MHPOBO33PEHUSI KaK pe3yibTaTa H3YUYCHHS OCHOB CTPOCHHUS MaTepuu |
(hyHIaMeHTaIbHBIX 3aKOHOB (DU3UKU;

o (¢opMHupoBaHHE YMEHUH OOBACHATH SBJICHHUS C HCIOJIb30BAHUEM (PHU3MYECKHX 3HAHUN M HAyYHBIX
JIOKa3aTelbCTB;

o (hopMHUpOBaHHUE MPENCTABICHUH O POJIU (HUUKHU AJISI Pa3BUTHS APYTHX €CTECTBEHHBIX HAYK, TEXHUKH H
TEXHOJIOTHUM.

JocTmwkenne dTux Hesed odecreynBaeTcst pelIieHueM CIIeTyIONUX 3a/1ad B MPOIIecce U3yYeHHs Kypca QU3UKH
Ha YPOBHE CPE/IHET0 001Iero 00pa3oBaHus:

o npuoOpeTeHne CUCTEeMBbl 3HaHWMK 00 OoO0mMX (U3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHsX,
BKJIIOYAss MEXaHUKY, MOJEKYISIPHYIO (H3MKYy, OSJICKTPOJAMHAMHKY, KBAaHTOBYIO (U3UKY ¥ DIIEMEHTHI
acTpoU3NKH;

o (dbopmMHpoBaHUE YMEHUH MPUMEHSTh TEOPETHUYECKHE 3HAHUS JUIS OOBSCHEHUS! (PU3MUSCKUX SIBICHUH B
HPUPOJIC U JUIS IPUHSATHUS MIPAKTHUECKUX PEIICHUI B TOBCETHEBHOM KH3HU;

o OCBOCHHE CIIOCOOOB pEIICHUs pa3IMYHbIX 337ad C SBHO 3aJlaHHON (H3MYecKOl MOojeibio, 3ajad,
MOJIPa3yMEeBaIOIINX CAMOCTOSTENIFHOE co3/1aHue (HU3NIECKON MOJICIH, aICKBATHON YCIIOBHSM 3a/1a4H;

o MOHUMaHNEe (PU3MYECKHX OCHOB M MPHUHLMIIOB JICHCTBUS TEXHUYECKUX YCTPOHCTB M TEXHOJOTHMYECKHX
MPOIIECCOB, MX BIUSHHS HA OKPYKAIOIIYIO CPEIY;

o OBJIaJICHME METOAaMHU CaMOCTOSATENIFHOIO IJIAHUPOBAHUS M MPOBEJCHUS (HU3NUECKUX IKCIIEPHUMEHTOB,
aHaJi3a ¥ UHTEpIIpeTaluy HHOOPMAIIUHY, OIPEIEIEHUs JOCTOBEPHOCTH MOJyYEHHOTO PE3yNbTaTa;

o CO3JIaHHE YCIIOBUI JIsl pa3BUTHS YMEHHI POEKTHO-UCCIIEIOBATENBCKOM, TBOPUECKOH I TETbHOCTH.
Ha nzyuenne ¢usuxu (0a30Bblil ypoBeHb) Ha YpOBHE cpeaHero odmiero odpa3zoBanust orBoauTcs 136 yacos: B
10 xnacce — 68 yacoB (2 Jaca B Henenro), B 11 kitacce — 68 yacos (2 yaca B HEJIEIO).

[Ipennaraemslii B mporpamMe 1o (HU3MKE IEpPeYeHb JIA0OPATOPHBIX M MPAKTUYECKUX paldoT SBISeTCS
PEKOMEH/IOBaHHBIM, YYHUTEJb JENaeT BBIOOpP TNPOBEACHUS JTa0OpaTOpHBIX paboOT M OMBITOB C Y4ETOM
MHIMBUIYaJIbHBIX 0COOCHHOCTEH 00yUaromuxcsl.



COJEPXAHUE OBYUYEHUA

10 KIIACC

Pa3nen 1. ®u3uka 1 MeTOAbI HAYYHOI0 MO3HAHMSA

®usuka — Hayka o npupone. Hayunsle MeTonb! o3HaHUS OKpyXkaromero mupa. Ponb skcriepumenTa u
TEOPHH B TpoLiecce TO3HAHUS TPUPOIbL. DKCIEPUMEHT B (PU3HKE.

MopenupoBanne (U3NUECKUX SBJICHWH M mpoueccoB. HayuHble rumore3pl. Ou3nuecKhe 3aKOHBI U
TeopuHd. [ paHULBI MPUMEHUMOCTH PU3NUECKHUX 3aKOHOB. [[pUHIINT COOTBETCTBHSL.

Pons 1 Mecto ¢Qu3uku B (HOPMHUPOBAHUM COBPEMEHHOW HAaydHOW KapTWHBI MHpPa, B MPaKTHUECKOU
JIeSTENIBHOCTH JIIOJIEH.

Jlemoncmpayuu
AHanoroBele U MUGPOBLIC U3MEPUTETbHBIC TIPUOOPHI, KOMITLIOTEPHBIC TATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanmdeckoe aBmkeHHE. OTHOCHTEIHLHOCTh MEXaHHYeCKoro nBmkeHHs. Cucrema oTcuéTa.
TpaekTopusi.

[lepememenne, ckOpocTh (CpemHssi CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOPEHHE MaTepHaabHOU
TOYKH, UX MIPOEKIUU HA OCU CUCTEMBI KOOpAUHAT. CI0KEHUE NEPEMELLICHHUN U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W PAaBHOYCKOPEHHOE MPSMOJNHMHENHHOE NBMkKeHHe. [ padkyd 3aBUCHMOCTH KOOPIWHAT,
CKOPOCTH, YCKOPEHHUS, TyTH U NMEPEMEILICHHS MATEPUAIBHON TOUKH OT BPEMEHHU.

CBobOogHOE TTaieHne. Y CKOpeHHe CBOOOTHOTO MaCHUS.

KpuBonuneitnoe npmwkenue. [[BkeHHe MaTepUATbHOM TOYKH IO OKPYXKHOCTH C IOCTOSHHOH IO
MOJYJIFO CKOPOCTBIO. YTJIOBas CKOpPOCTh, JIMHEHHAs CKOpOCTh. Ilepuon wu dactora OOpaIleHUs.
LleHTpOoCcTpeMUTENHHOE YCKOPEHHUE.

TexHudeckue yCTPONCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIHIOMETP, ABIKCHHE CHAPSNOB, IICITHBIC U
PEMEHHBIE NIEpeayn.

Jlemoncmpayuu

Moenb CHCTEMBI OTCUETA, WILTIOCTPAINS KHHEMATHUYECKIX XapaKTEPUCTUK TBIIKEHUS.

[IpeoOpa3zoBanue IBUKCHHIN C HCIIOJIB30BAHUEM IPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3MyXe U B pa3pekCHHOM MTPOCTPAHCTRBE.

HaOmroneHue nqBmkeHus Teia, OpOIICHHOTO MO/ YIIOM K TOPU30HTY U TOPU30HTAIIBLHO.

N3mepenne yckopeHwusi CBOOOTHOTO TIaJCHUS.

HampaBnenue cKOpoCTH npy ABUKEHUH IO OKPY>KHOCTH.

Yuenuueckuil sxcnepumenm, nabopamopHule pabomol

N3y4yenne HepaBHOMEPHOTO JIBIDKCHHUS C IIEIBIO OMPE/IETICHIS MTHOBEHHOH CKOPOCTH.

UccnenoBanne COOTHOMICHUS MEXAY IMyTSIMH, HMPOWIECHHBIMH TEJIOM 3a IOCIEIOBaTEIbHBIC PaBHBIC
MIPOMEKYTKH BPEMEHHU IIPH PAaBHOYCKOPEHHOM JIBIDKCHUHU C HAYaJIbHON CKOPOCTHIO, PABHOM HYJIIO.

N3y4yeHue NBUKEHMS IIAPUKA B BA3KOM KUJIKOCTH.

Nzyyenune nprkeHus Tena, OpoIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

IIpunuun otnocutensHocTy ["anunes. [lepsoiii 3akon HetoToHa. MHepimanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepnosunuu cui. Bropoit 3akon HpioToHa A1 MarepuanbHOU TOYKHU.
Tpetuii 3akoH HeioToHA 17151 MaTepUaIbHBIX TOUEK.

3akoH BceMupHoro tarorenust. Cuina Tsoxectu. [lepBast kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tena.

Tpenue. Bunsl Tpenus (mokos, ckonbkeHus, kadenus). Cuna tpenus. Cyxoe tpenme. Cuia TpeHUS
CKOJNIBXKeHUS W cuia TpeHus nokos. Koaddumment tpenus. Cuia CONpPOTHUBICHHS NpPHU JBIKCHUU TENa B

JKUJIKOCTH WJIH Taze.

IToctynarensHOE U BpamareabHOE ABIKEHUE a0COTIOTHO TBEPIOTO TEa.

MOMEHT CuJibl OTHOCUTENBHO OcH BpaleHus. [lneuo cumel. YcnoBus paBHOBecHs TBEPIOro Tena.



Texauueckue yCTpOﬁCTBa U MPAKTHYCCKOC MNPHUMCHCHHE: IMOJAUIMITHUKHU, ABUKCHUC HUCKYCCTBCHHBIX
CITYTHHUKOB.

Jlemoncmpayuu

SIBlieHNE MHEPIUU.

CpaBHeHHE Macc B3aUMOICHCTBYIONUX TEJL.

Bropoii 3akon HproToHa.

N3mepenue cu.

CrnoxeHue cui.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT Jie(hOpMaIi.

HesecomocTs. Bec Tena npu ycKOpEHHOM NOABEME U MMAJICHUH.

CpaBHeHHE CUJI TPEHUS MTOKOS, KaYeHNS U CKOJIbKEHHUS.

VYcnoBus paBHOBecHs TBEpAOTO Tena. Buasl paBHOBecHs.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomsi

N3yyenue nBukeHus1 Opycka 1o HaKIIOHHOH IIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKHHE M PE3WHOBOM o0pasle, OT MX
JehopMaIum.

Uccnenosanue yciioBuil paBHOBECHS TBEPAOTO TeJIa, UMEIOLIEr0 OCh BpaIllEHUSI.

Tema 3. 3aKonvl COXpAHEHUA 68 MeXAHUKE

Nmnynsc MaTepranbHON TOUKM (T€da), CUCTEMBl MaTe€pHUaJbHBIX TOo4YeK. VIMIyJIbC CHIIBI U U3MEHEHHE
UMIyJbca Tena. 3aKOH COXpaHeHUs UMITyJIbca. PeakTUBHOE BUKEHHE.

PaboTa cuibl. MOITHOCTD CHITBI.

Kunerndeckast sHeprusi MaTepraibHOi Touku. Teopema 00 N3MEHEHNN KMHETHYECKON SHEPTHH.

[MorenuuanbHas sHeprus. [loTeHumanbHas SHEpPrus ynpyro JAeGOpPMUPOBAHHOW  MPYKUHBI
[MoTeHumanbHas SHEPTHS Tela BOIU3U OBEPXHOCTH 3EMIIH.

[MoTreHnuanbHble M HENOTEHUIUAIbHBIE cHUibl. CBsi3b pabOTHl HENOTEHIUAIBHBIX CHJI C M3MECHEHHEM
MEeXaHWYeCKOW IHEPTUH CUCTEMBI Tel. 3aKOH COXPaHEHHUs] MEXaHUUECKOM SHEpTuH.

VYipyrue u Heynpyrvue CTOJIKHOBEHHUS.

TexHudeckue yCTpPOHCTBA U INPAKTUUYECKOE IPUMEHEHHUE: BOJOMET, KOIEp, NPYKUHHBIA IUCTOJET,
JIBUKEHHE PaKeT.

Jlemoncmpayuu

3aKOH COXPAHEHMS UMITYJIbCa.

PeakTuBHOE IBUKEHUE.

[lepexo MOTEHIIMATFHON YHEPTUN B KHHETHYECKYIO ¥ OOpaTHO.

Yuenuyeckuii sxcnepumenm, 1abopamopHule pabomul

Nzydenune abCOMOTHO HEYNIPYTOrO yIapa ¢ MOMOIIBIO ABYX OJAMHAKOBBIX HUTSHBIX MasSTHUKOB.

HccnenoBanne cBs3u pabOTHI CHIBI C HM3MEHEHHEM MEXaHWYEeCKOW OHHEepruyu Teja Ha TpuMepe
PacTSKEHUS] PE3UHOBOTO JKIyTa.

Paznen 3. MoJekyasipaas pu3nka u TepMOAUHAMHAKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopul

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KWHETUYECKOM TEOPHH U UX ONBITHOEe 000cHOBaHWE. bpoyHOBCKOE
newkenne. nddysus. Xapaktep ABIWKECHUS M B3aMMOJEHCTBUS YacTHIl BenecTBa. MoJielln CTpOeHHS T'a30B,
JKUAKOCTEH M TBEPIBIX Tel U OOBSICHEHHE CBOWCTB BEIECTBA Ha OCHOBE 3THX Mojened. Macca u pa3Mepsl
monekyn. KonmndectBo BemecTBa. [locTosuHas ABoranpo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uamepenue. lllkana remneparyp Lenbcus.

Mopens uneansHOTO Ta3a. OCHOBHOE YpaBHEHHE MOJIEKYIIPHO-KHHETHUECKOM TeOpHH UAEaIHHOTO rasa.
AOGcomoTHas TemrepaTypa Kak Mepa CpeAHeW KWHETWYeCKOW PHEPTruu TEIUIOBOTO IBM)KEHHS YacTHIl Tasa.
Ilkana temnepatyp KensBunHa. ['azoBble 3axonbl. YpaBHeHue MenneneeBa—Knaneiipona. 3akon JlanpToHa.
U3zonporiecchl B WIeaIbHOM ra3e ¢ TOCTOSHHBIM KOJIMYECTBOM BeliecTBa. ['paduueckoe mnpencraBieHUe
M30TPOIIECCOB: M30TEPMa, N30X0pa, n300apa.

TexHUYEeCcKHE yCTPOUCTBA U MMPAKTHYECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, 1OKa3bIBAIOIIME JAUCKPETHOE CTpPOEHHE BeliecTBa, (oTorpaduu MOJEKyNl OpraHUYecKUX
COEJIMHEHHH.



OnbITe! 10 U Yy3UN KUIKOCTEH 1 Ta30B.

Mopens OpOyHOBCKOTO IBHKEHHSL.

Mogens onbita [ITepHa.

OMnBITHI, JOKA3BIBAIOIINE CYIIECTBOBAHIE MEXMOIEKYISIPHOTO B3aNMOIEHCTBHS.

Monens, WILTIOCTPUPYIOIAs MPUPOAY JAaBISHHS ra3a Ha CTEHKH COCY/Ia.

OnBITHI, WILTIOCTPUPYIOIIUE YPaBHEHNE COCTOSHUS UACATHHOTO Ta3a, U30TPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

OmnpeneneHre Macchl BO3yXa B KIIACCHOW KOMHATE Ha OCHOBE M3MEpEeHH 00bEMa KOMHATHI, TaBICHUS U
TEeMIIEpaTyphl BO3yXa B HEH.

HccnenoBanne 3aBHCHMOCTH MEXTy ITapaMeTpaMH COCTOSIHHS Pa3peKeHHOTo Tasa.

Tema 2. Ocnosbl mepmoouHamurku

TepmoanHamuueckas cucTeMa. BHYTpeHHssT dHEprusi TEPMOAWHAMHYECKOH CHUCTEMBI U CIIOCOOBI €€
n3MeHeHus. KomudectBo TermnoTel U paboTa. BHyTpeHHSS 3HEprus 0JAHOATOMHOTO WACANBHOTO Tas3a. Buubl
TeIUIoNepeaaun: TEIIONPOBOJHOCT, KOHBEKIHS, U3JTyUeHHe. Y IeNbHas TEIUIOEMKOCTh BellecTBa. KomnuecTBo
TEIUIOTHI IPU TEIUToNepeaaye.

[Tonsite 06 ammabatHOM mpouecce. [lepBblii 3aKOH TepMOAMHAMUKHU. [IpuMeHeHHE MEepBOro 3aKoHa
TEPMOJIMHAMUKH K H30mporeccam. ['paduueckas uHTepnpeTanus paboThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTUMOCTh MPOLIECCOB B MPUPO/IC.

TemnoBbie MamuHbL [[pUHIUNBI JeHCTBUS TEIIOBBIX MamuH. [IpeoOpa3oBaHus SHEPTHH B TETLIOBBIX
MmarmHax. Ko3dduuument mnosiesHoro nedcTBus TemioBod Mammebl. [lukn KapHo u ero xoadduiment
MOJIC3HOTO JEHCTBUS. DKOJIOTHIECKUE MTPOOIEMBI TETNIOIHEPTETHKH.

TexHUUECKHE YCTPOHCTBA M MPaKTHYECKOE MPUMEHEHHE: JIBUTATeNlb BHYTPEHHETO CTrOpaHus, OBITOBON
XOJIOJIUIIBHUK, KOHAULIMOHEDP.

Jlemoncmpayuu

H3meHeHne BHYTpPEHHEH JHEPruH Tella MPH COBEPLUICHWH PalOThI: BBUIET MPOOKH W3 OYTHUIKU TOJ
JeiCTBUEM C)KAaTOTO BO3/yXa, HarpeBaHue dupa B JaTyHHOH TpYOKe MyTEéM TpeHuUs (BUICOASMOHCTPALIHS).

N3MeHenue BHyTpeHHEH aHepruu (TemnepaTypsl) Tena MpH Terionepeaaye.

OnbIT M0 aAnabaTHOMY PACHIMPEHUIO BO3yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mogenu mapoBoi TypOHUHBI, IBUTATEIISI BHYTPEHHETO CTOPAaHMUsl, PEAKTUBHOTO IBUTATES.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomoi

Wzmepenne ynenpbHON TETIIOEMKOCTH.

Tema 3. Azpecammnsvie cocmoanun eeujecmea. Pazoevie nepexoovt

[TapooOpa3oBanne u koHJeHcanus. Mcapenue u kureHue. AOCOMIOTHAs U OTHOCUTENbHAsS BIIaXXHOCTh
Bo3ayxa. HaceImmeHHslil map. YaenpHas TEIUIoTa mapooOpa3oBaHUs. 3aBHCHMOCTb TEMIIEPATYPhl KHUIIEHUS OT
JIABJICHUS.

Teépmoe Tteno. Kpucrammuueckne n amopdHbIe Tena. AHHM30TPOIHUS CBOWCTB KPUCTALIOB. JKuukwe
kpuctayuibl. CoBpeMeHHbIe Marepuaibl. [lmaBieHwe W KpucTammu3anus. YAenbHas TEeIuIoTa ITUIABJICHHUS.
CyOnmumartsi.

YpaBHEeHHE TETIOBOTO OalaHca.

TexHUYEeCKHEe YCTPOWCTBA M TMPAKTUYECKOE NPUMEHEHHE: THTPOMETP U TICHXPOMETpP, KaIOPUMETP,
TEXHOJIOTHH TTOyYeHHsI COBPEMEHHBIX MaTepPHAJIOB, B TOM YHCIIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Lemoncmpayuu

CBoiicTBa HACHIIIEHHBIX HApPOB.

Kunenne npu NOHWKEHHOM JIaBIECHUU.

Crioco0b1 n3MepeHust BIaKHOCTH.

Habmionenue HarpeBaHus 1 IJIaBJIEHUs KPUCTAIIMYECKOTO BEILIECTBA.

JleMoHCTpanus KpUCTalIoB.

Yuenuueckuil sxcnepumenm, 1abopamopHuvle pabomul

M3mepenne 0THOCUTENBHON BIa)KHOCTH BO3/yXa.

Pazjnen 4. dnekTpoauHaMuka
Tema 1. Inekmpocmamuxa
OnexTpuzanus Tel. ONeKTpudeckuil 3apsin. [IBa Buma osnektpudeckux 3apsuoB. [IpoBomHukw,
JIUDIIEKTPUKY ¥ TTOMYTIPOBOIHUKH. 3aKOH COXPAHEHUS IEKTPHUECKOTO 3apsa.



Bzanmogpeiicteue 3apsaoB. 3akoH Kymona. TodedHBIH 3JEKTpUUECKUN 3apsaa. DIESKTPUUYECKOE IOJIE.
Hanpsok€HHOCTh  AiieKTpUYecKoro mojs. [IpuHUMN — Cyneprno3vulMu  3JEeKTpUYecKux TmoJsied. Jlunuu
HaIpPsHKEHHOCTH AJIEKTPUUECKOTO MOJIS.

Pabora cun oamekTpoctatmdeckoro moisa. Ilorenmuman. PasHocts moTeHmmanoB. IIpoBomHukM U
JIUAJIEKTPUKYU B DJIEKTPOCTATHYECKOM IoJie. Iu3IeKTpudecKas IpOHULIAEMOCTb.

OnektpoéMKocTh. KoHmeHcaTop. DJIEKTPOEMKOCTh IIOCKOTO KOHIEHCATOpa. DHEPTHS 3apsHKESHHOTO
KOHJIEHCATOopa.

TexHuueckue  yCTpOMCTBA M NPAKTUYECKOE  IPUMEHEHHE:  AJIEKTPOCKOI,  3JIEKTPOMETP,
JEKTPOCTATHYECKas 3alllTa, 3a3€MJICHHE JIIEKTPONPHOOPOB, KOHACHCATOP, KOMUPOBAIBHBIM ammapar,
CTpYHHBII NpUHTED.

Jlemoncmpayuu

YCTpoHCTBO U MPUHIUI AEHUCTBHUS JIEKTPOMETPA.

BzaumopeiicTBuEe HA3IEKTPU30BAHHBIX TEII.

DIEKTPUYECKOE TOJIE 3aPSHKCHHBIX TEll.

[IpoBOIHUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

DIeKTpocTaTUUecKas 3aluTa.

JWANEeKTPUKHU B JIEKTPOCTATHUESCKOM II0JIE.

3aBUCUMOCTH IIEKTPOEMKOCTH ITOCKOTO KOHACHCATOPA OT IUIOMIAAN IIACTHUH, PACCTOSIHUS MEXTy HUMH
U JUDJIEKTPUYIECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJICHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwtit Inekmpuueckuii mox. Toku é paznuunvix cpeoax

ONEeKTPUYECKUNA TOK. YCIOBHUS CYIIECTBOBAHMS DJICKTPUUECKOro Toka. Mcrounwmku Toka. Cumiia ToKa.
[TocTosIHHBIN TOK.

Hampsixenue. 3akon OMa A71s ydacTKa IETH.

ONIEeKTPUYECKOE  COMPOTUBICHUE. YIIETBbHOE COMPOTHBJICHHE BemecTBa. llocimemoBaTenbHoeE,
napajiebHOe, CMEIIAHHOE COCTUHEHHE TTPOBOTHUKOB.

Pabora anexTpuueckoro Toka. 3akoH Jxoyisa—JIeHma. MOIHOCTh 3IEKTPUIECKOTO TOKA.

DIEeKTPOABIKYIAsl CHJIAa U BHYTPEHHEE COIPOTHBIICHWE WCTOYHHMKA TOKa. 3akoH OMa ISl TOJTHOM
(3amMKHYTO#) 3nekTprudeckoi nernu. Koporkoe 3aMbIkanme.

OIIEKTpOHHAsI MPOBOJUMOCTb TBEPABIX METANIOB. 3aBUCUMOCTb COINPOTHUBICHHUS METAJIOB OT
TeMriepaTypbl. CBEpXIIPOBOJUMOCTb.

ONeKTpUUYECKUH TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[omynpoBoguuku. CoOCTBEHHAas W TPUMECHAs IMPOBOAMMOCTH TMOIYMPOBOAHUKOB. CBoiicTBa p-N-
niepexofa. [lomynpoBofHUKOBBIE TIPUOOPEI.

OJIEKTpUYECKUA TOK B PACTBOPAX M pacivlaBax 3JIEKTPOJIUTOB. DIEKTPOIUTUYECKAS TUCCOLIMALIMSL.
DNEeKTpONH3.

DIEKTpUYECKUN TOK B razax. CaMOoCTOSATENbHBIA U HECAMOCTOSTENbHBIN pa3psa. Monuusa. [1na3zma.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHE: aMIIEPMETP, BOIBTMETP, PEOCTAT, UCTOUHUKHU
TOKA, JJIEKTPOHArPEBaTENbHBIE TPUOOPHI, SIEKTPOOCBETHUTEIbHBIE MPUOOPHI, TEPMOMETP COMPOTHUBIICHHS,
BaKyyMHBIH JTHO]T, TEPMHUCTOPHI U (HOTOPE3UCTOPHI, MOTYITPOBOAHUKOBEII N0, TATbBAHUKA.

Lemoncmpayuu

M3mepenue cuiibl TOKa U HAIPSDKEHMUS.

3aBUCUMOCTh COMPOTHUBICHUS IWJIMHIPUYECKUX MPOBOJHUKOB OT JMJIMHBI, IUIOWAAM IONEPEYHOTO
CEUYEeHUS U MaTepuaia.

CMenaHHoe COeIMHEHNE TIPOBOAHUKOB.

IIpssiMoe u3MepeHue 3neKTpoABMKYIIEeH cuiabl. KOpoTkoe 3amMblkaHUE TallbBAHUYECKOTO 3JIEMEHTa U
OIICHKa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTH CONPOTHUBIICHUS METAJUIOB OT TEMIIEPATyPHI.

[IpOoBOIMMOCTE IJIEKTPOJIUTOB.

HckpoBoii pa3psii 1 IpOBOAMMOCTD BO31yXa.

OIHOCTOPOHHSIS TIPOBOJANMOCTE JHO/IA.

Yuenuueckuii sxcnepumenm, rabopamopule pabomol



N3ydeHne cMemanHOTo COeTUHEHHS PE3UCTOPOB.

M3mepenne 31eKTpOABIKYIIEH CHIIBI ICTOYHHUKA TOKA U €r0 BHYTPEHHETO COITPOTHUBICHUS.

Hab6monenue amekrposmsa.

MesknpeaMeTHbIE CBA3M

Wsyuenne xypca ¢usuku 6a3oBoro ypoBHsA B 10 Kimacce OCyIIECTBIISIETCS ¢ YIETOM COMEPIKaTEIbHBIX
MEXTIPEIMETHBIX CBS3€eH C KypcaMy MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpaduu U TEXHOIOTHH.

Meowcnpeomemusbie nonsimus, CBI3aHHBIE C N3YYCHUEM METOJ0OB HayYHOTO ITO3HAHUS: SBJICHHUE, HAYIHBIN
(hakT, runoresa, pu3myUecKas BeITUYHNHA, 3aKOH, TEOPHs, HAOI0AeHNE, SKCIIEPUMEHT, MOJISIUPOBAHNE, MOJIENb,
H3MEpeHHe.

Mamemamuka: pemieHne CUCTEMbl ypaBHEHHH, TWHEHAs GyHKIW, mapabora, runepOoma, nx rpaguxu
U CBOWCTBA, TPUTOHOMETPUYECKHE (YHKIMH: CHHYC, KOCHUHYC, TaHT€HC, KOTAHICHC, OCHOBHOE
TPUTOHOMETPUIECKOE TOXKICCTBO, BEKTOPHI M UX MPOEKIIUK Ha OCH KOOPJUHAT, CII0KEHUE BEKTOPOB.

buonocus: MexaHndyeckoe IBWKCHHE B JKUBOM mnpupoze, auddys3us, oCMOC, TEIUIOOOMEH KHBBIX
OpraHu3MOB (BUJIBI TEIUIONEPEIa4t, TEIFIOBOE PABHOBECHE), IICKTPUUCCKHEC SBIICHHS B YKUBOW IPUPO/IE.

Xumusi: JTUCKPETHOE CTPOCHHUE BEIECTBA, CTPOCHHUE aTOMOB M MOJICKYJ, MOJIb BEIIECTBA, MOJISPHAS
Macca, TCIUIOBbIC CBOWCTBA TBEPIBIX TeJ, JKUIKOCTEH W Ta30B, JJIEKTPUUECKUE CBONCTBA METAILIOB,
ANEKTPOJINTUYCCKAS JUCCOIMALINS, TalbBaHHUKA.

Teoepaghus: BIaXXHOCT BO3IyXa, BETPHI, 0ApOMETp, TEPMOMETP.

Texnonozusi: mpeoOpa3oBaHUE ABMXKCHUN C HUCIOJIB30BAHUEM MEXaHU3MOB, YUET TPEHHsI B TEXHUKE,
MOANIMITHAKY, HWCIOJB30BAaHUE 3aKOHA COXPAaHCHUS HUMIyJbca B TEXHHUKE (pakera, BOJOMET U JPYTHE),
JBUTATEeNIb BHYTPCHHETO CrOpaHUsl, MapoBas TypOWHA, OBITOBOW XOJNOJMIBHHK, KOHIUIIMOHEP, TEXHOJOTHH
IMOJIy4CHUA COBPEMCHHBIX MaTcpualosB, B TOM YHUCJIC HaHOMAaTCpHaJios, u HaHOTCXHOJIOTHH,
JNIEKTPOCTATUYECKAs ~ 3alllMTa,  3a3eMJICHUE  JJICKTPONPUOOPOB,  KCEPOKC,  CTPYHHBIM  TPHHTED,
3JIEKTPOHArPEBATEIbHBIC MPUOOPHI, ITTEKTPOOCBETUTEIbHBIC TIPUOOPHI, FaIbBAHUKA.

11 KJIACC

Paznen 4. dnekTponunaMuka

Tema 3. Maznummnoe none. I1eKmpoMazHUmMHAA UHOYKUUA

[TocrosiHHbIE MarHuThl. B3auMoeficTBUE TOCTOSTHHBIX MarHUTOB. MaruutHoe nojie. Bekrop MarHuTHOU
UHAYKIUU. [IpuHIUN Cynepno3uIMi MarHUTHBIX mojei. Jluaumm MarHuTHOM wHAyKnuw. KapTtuHa muHUN
MarHUTHOM WHIYKITAHU TIOJIS1 TOCTOSIHHBIX MarHUTOB.

MarsnuTHoe ToJie TIPOBOJAHMKA C TOKOM. KapTwHa NWHUN WHAYKIIMM MAarHUTHOTO TIOJS JIJTMHHOTO
MOpPSIMOTO TIPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO TIPOBOJHHKA, KaTymku c TokoMm. OmsiT Dpcrena.
BzaumoaeiicTBre NPOBOJHUKOB C TOKOM.

Cuna Ammepa, e€ MOAyJ b U HalpaBJICHUE.

Cuna Jlopenua, e€ MOAyJib U HanpaBiieHue. JIBMKeHUE 3apsHKEHHON YacTHULIBI B OJHOPOJJHOM MarHUTHOM
nonie. Pabora cuier Jlopenma.

SlBneHue 3MEeKTPOMArHUTHOM WHAYKUMH. [IOTOK BeKTOpa MAarHUTHOW WMHAYKIUH. DJIEKTPOABMKYLIAS
cuja UHAYKIMH. 3aKOH 3JEKTPOMArHuTHON uHaykuuu dapanes.

BuxpeBoe snexktpuueckoe moisie. DNEKTPOABMKYIIAS CHJIa MHAYKIMH B MPOBOAHUKE, JBIKYILIEMCS
MOCTYINATEIBHO B OJHOPOJAHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

MHIyKTUBHOCTD. SIBIEHUE CAMOMHAYKIMH. DIIEKTPOABIDKYIIAS CHJIa CAMOMHAYKIIUH.

DHeprusi MarHUTHOT'O TMOJIS KATYIIKU C TOKOM.

DIIEKTPOMarHuTHOE IOJIE.

TexHuueckue yCTpPOHCTBa U MPAKTUUECKOE MPUMEHEHHE: MOCTOSHHBIE MATHUTHI, 3JIEKTPOMATrHUTHI,
3JIEKTPOJIBUTaTENb, YCKOPUTEIU JIEMEHTAPHBIX YACTULI, UHAYKIIMOHHAS [1€Yb.

Lemoncmpayuu

OmnsIT Opcrena.

OTKIIOHEHUE 3JIEKTPOHHOTO IMy4YKa MArHUTHBIM MOJIEM.

JluHuy MHAYKIMKY MAarHUTHOTO TOJIS.

B3aumopeiicTBue ABYX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.



JeiictBue cunbl JIopeHlia Ha HOHBI AJIEKTPOJIUTA.

SIBneHue 3eKTPOMarHUTHOM UHAYKITUH.

IIpaBuio Jlenua.

3aBUCHMOCTB DIEKTPOABIKYIIEH CHITBI HHIYKITUH OT CKOPOCTH M3MEHEHNSI MarHUTHOTO TIOTOKA.
SIBnenne caMOMHAYKINH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

W3y4yeHre MarHuTHOTO MOJISt KATYIIKH C TOKOM.

HccnenoBanne neiicTBUS TOCTOSIHHOTO MarHuTa Ha PaMKy C TOKOM.

WccnenoBanne SBIEHUS AIEKTPOMArHUTHON HHIYKIIHH.

Pa3nen 5. KonneGaHust u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHumHle KOa1e0anus

KonebarenvHas cuctema. CBOOOIHBIC MeXaHWYECKHE KoJieOanus. ['apMmonmnueckue konebanus. [lepuon,
4acToTa, amIuuTyga u (aza kxomebammid. [IpyxXuHHBIII MasTHHK. MareMaTHdeckwii MasTHUK. Y paBHEHHE
rapMOHHYECKUX KojieOaHui. [IpeBpaiuenue sHeprun pyu rapMOHUYECKUX KOJIeOaHUsX.

KonebarenpHbiii koHTYyp. CBOOOAHBIE 3IEKTPOMArHUTHBIE KOJEOAHUS B WACATHHOM KOJIeOaTeIbHOM
KOHTYpe. AHAJIOTH MEeXKIY MEXaHHYECKUMH 1 DIEKTPOMAarHuTHEIMU KoneOanmsivu. Popmyna Tomcona. 3akoH
COXpAHEHUs SHEPTHU B HACATILHOM KOJIe0aTeIbHOM KOHTYPE.

IIpeacraBnenue O 3aTyXalLMMX KoieOaHUsX. BBIHyKIEHHBIE MexaHM4Yeckue KoseOanus. Pe3oHaHc.
BriHyXI€HHBIC JIEKTPOMarHUTHBIE KOIEOaHusI.

IlepemenHsIil Tok. CHHYCOMAATBHBIN NEPEMEHHBIN TOK. MOITHOCTh IEPEMEHHOTO TOKA. AMIUTUTYTHOE U
JeHcTByOIIee 3HAUEHUE CUIIBI TOKA U HAIPSDKCHUS.

Tpanchopmarop. [IponsBoacTBo, nmepenaya u MOTpeOICHUE AIIEKTPUIECKON SHEPTHH. DKOJIOTHIECKUE
PHCKHM IpU IPOU3BOICTBE 3JEKTpo3Hepruu. KynpTypa HCIIONB30BaHUS 3JIEKTPO’HEPIHM B IIOBCEIHEBHOM
KHU3HH.

TexHuueckre YCTPOWCTBA M HPAKTUUYECKOE MPHUMEHEHHE: 3JEKTPHUUYECKHH 3BOHOK, TI'EHEepaTop
NEPEMEHHOTO TOKA, JIMHUH 3JIEKTpoIepead.

Lemoncmpayuu

HccnenoBanne mapaMeTpoB KoJiebaTenpbHON CHCTEMBI (TIPYKUHHBIN MITH MAaTeMaTHIECKHA MAsSTHHK).

Habmroenue 3aTyxaromux KoineOaHui.

HccnenoBanne CBOWCTB BBIHYKIECHHBIX KOJIEOAHMIA.

Habmonenue pe3oHanca.

CB00OO/IHBIC 3TICKTPOMATHUTHBIE KOJICOaHUSI.

OciiorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa M HANpPsKEHUS OT BPEMEHH) Ul JIEKTPOMAarHUTHBIX
KoJIeOaHuii.

Pe3onaHc npu nocneaoBaTeNIbHOM COeIMHEHNH PE3UCTOPa, KaTyIIKU HHAYKTUBHOCTH M KOHJIEHCATOPA.

Mojienb TUHUM AJIEKTPOTIEpEIadH.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

HccnenoBanne 3aBUCUMOCTH TIEPUO/ia MAIBIX KOJeOaHUH rpy3a Ha HATH OT JUIMHBI HUTH U MacChl Tpy3a.

HccnenoBanre nepeMeHHOTO TOKa B LIEMH U3 MOCIEA0BATEIbHO COENMHEHHBIX KOHIEHCATOpa, KaTyIIKN
U pe3ucTopa.

Tema 2. Mexanuueckue u 31eKmpoMazZHunHvle 60JIHbl

Mexannyeckue BOJHBI, ycnoBus pacnpocTpaHenus. [lepmoa. CkopocTh pacmpocTpaHeHHS W JIJIMHA
BoIHBI. [lomepeunslie U poJ0IbHbIe BOMHBL. HTepdepennus u qudpakius MeEXaHHIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

ONEeKTpOMarHuTHBIE BOJIHBL. YCJIOBHS W3Iy4YeHHs DJEKTPOMArHWTHBIX BOJH. B3amMmHas opueHTanus
BeKTOpoB E, B, V B anexTpomarautHo BosHe. CBOMCTBA IIEKTPOMArHUTHBIX BOJH: OTpayKEHHUE, TPEIOMIICHHE,
noJsipuzanys, udpaknus, naTeppepernns. CKOpOCTh MEKTPOMATrHUTHBIX BOJTH.

[Ikarna 37eKTpOMarHuTHBIX BOJIH. [I[prMeHeHre 3IeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIMIBI paIuOCBSI3U U TENEBUACHUS. Pagnonokanus.

DNEeKTPOMarHuTHOE 3arpsA3HEHNE OKPYIKAIOIIEeH Cpeibl.

TexHU4YecKre yCTPOHCTBA U MPAKTHUECKOEe MPUMEHEHHE: My3bIKaJIbHbIe HHCTPYMEHTHI, YIBTPa3BYKOBas
JUAarHOCTHKA B TEXHUKE U MEAMLIMHE, paaap, paguonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neds.

Lemoncmpayuu



O0pazoBaHue U pacrpoCcTpaHEHUE MONEPEYHBIX U TMPOIOJIbHBIX BOJH.

KoneGnromeecs Teno Kak KICTOYHUK 3BYKa.

Habmronenue oTpaxeHus U IpeIoMIICHUSI MEXaHUYIECKIX BOJTH.

Habmonenue uaTepdepenimy n nudpakIiina MEXaHHIECKUX BOJTH.

3BYKOBOI pe30HAHC.

HaGmroienue cBsi3u TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIHTYIOM M 9aCTOTON KOJIeOaHnH.

HccnenoBanue CBOMCTB  AJIEKTPOMArHUTHBIX BOJIH: OTPAKEHHE, MPEIOMIICHUE, NOJSpU3aLUs,
nrdpakmysi, HHTephepEHITHS.

Tema 3. Onmuka

T'eomerprueckas onrtuka. IIpsmMonvHelHOE pacIpoCTpaHEHHE CBETa B OAHOPOIHOM cpexe. Jlyu cBera.
ToueuHblid HCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpayKeHUs cBeTa. [locTpoeHre n300paskeHHi B TNIOCKOM 3€pKaie.

[IpenomiieHne cBeTa. 3aKOHBI MpeJOMIICHHs cBeTa. AOCONIOTHBIM Moka3arens npenomieHus. [lomHoe
BHYTpEHHEE oTpakeHue. [IpenensHbIi yroi MOJHOro BHYTPEHHETO OTPAaKEHMUSL.

Hucnepcus cBera. CaoxHbIl cocTaB Oenoro cera. L{BeT.

Cobupatome u paccenBaromye JUH3bL. ToHkas nuH3a. DOKYyCHOE paccTOsHHE M ONTHYECKas Cuiia
ToHKOH nH3EI. [locTpoeHne n3o0paskeHud B COOMPAIOIINX U PACCEHBAIONINX JTHH3aX. DOpMyIia TOHKOH JTUH3HL.
VBenuuenue, JaBaeMoe JIMH301.

[Ipenensl pUMEHUMOCTH FEOMETPUUYECKON ONTHUKH.

BonnoBass ontuka. HMutepdepenius cBera. KorepeHTHbIE UCTOYHHMKH. Y CIOBHS HaOJIOACHUS
MaKCUMyMOB 1 MUHHMYMOB B HHTEP(QEPEHIMOHHOW KapTHHE OT JABYX CHH(A3HBIX KOT€PEHTHBIX HCTOUHHKOB.

Hudpaknust cBera. dudpakumnonHass pemi€tka. YcClIoBHe HAOMIOACHUS TJIaBHBIX MaKCHUMYMOB IpH
naJiecHN MOHOXPOMATHYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonsipu3anus ceera.

TexHUUECKHE YCTPOHCTBAa M IMPAaKTUYECKOE NMPUMEHEHHE: OYKH, Jyna, (oToammnapart, NPOCKIMOHHBINA
anmapar, MUKpPOCKOII, TeJIECKOTI, BOJIOKOHHAsI OTITHKA, TU(PAKINOHHAS PEIIETKA, TTOISIPOUI.

Jlemoncmpayuu

[MpssMonuHEliHOE pacTipoCTpaHEHUE, OTPaKEHHE U ITpejoMiIeHHe cBeTa. ONTHYECKUE MPUOOPHI.

IlonHOE BHYyTpeHHEE OTpakeHne. Moiens CBETOBOIA.

HccnenoBanne cBOMCTB M300paKEHUIA B JIMH3AX.

Mogenu MUKpOCKOIa, TEIECKOIA.

HabGmronenue naTepdepeHnny creta.

HabGmronenue mudpaknuu ceera.

Habnronenue mucnepcuu ceera.

[lony4yeHue criekTpa ¢ MOMOLIBIO IPU3MBI.

[lomyueHue criekTpa ¢ TOMOIIBI0 TUGPAKITHOHHON PEIIETKH.

Habnroenue monspusaum cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomul

W3mepeHune nmokaszaresns MpeioMICHUs CTEKIA.

HccnenoBanne cBOWCTB N300pakeHUi B TMH3AX.

HabGnronenue mucnepcuu ceera.

Pa3znen 6. OcHOBBI CIeNMAIbHON TEOPHUU OTHOCUTEILHOCTH
I'panunbl NpUMEHUMOCTHM — KJIacCMYEeCKOM  MexaHukd.  llocTynaTel  clielMalibHOM — Teopuu
OTHOCUTEIHLHOCTH: WHBAPUAHTHOCTH MOIYJII CKOPOCTH CBETa B BaKyyMme, TPUHITAI OTHOCHUTEIHHOCTH
OliHmTelHA.
OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMeIJICHHUE BPEMEHH B COKPAITICHHE JITHHBI.
DHeprust ¥ UMITYJILC PEIATUBUCTCKON JaCTHIIHI.
CBs13b MacCCHI C DHEPTUEH M UMITYJIHCOM PESITHBUCTCKOM YaCTHITBI. DHEPTHS TTOKOS.

Pasnen 7. KBanToBasi pusuka
Tema 1. Dnemenmul K6AHMOBOU ONMUKU
®oronsl. Dopmyna [liranka cBs3u 3HEprUN (HOTOHA C €r0 YaCTOTON. DHEPrUs U UMITYJILC (POTOHA.



OtkpeiTue U ucciaenoBanue Gorodapdexra. Onwitel A. I'. CromeroBa. 3akonbl porodddexra. YpaBHEeHHE
OiiHmrelHa 1 porodddexra. «KpacHas rpanuiiay potosddexra.

Jaenenune cera. OneIThl I1. H. JIeObenena.

XUMHUECKOE AEICTBUE CBETA.

TexHU4Yeckre ycTpoWCTBa M MPaKTUIECKOe NpHMEHeHHe: (POTOIIeMEeHT, (OTOMATIMK, COJHEUHAs
OaTapest, CBETOIHOI.

Jlemoncmpayuu

Dot eKT Ha yCTaHOBKE C IMHKOBOW TIACTHHOM.

HccnmenoBanue 3ak0oHOB BHEMTHETO GoTodddexTa.

Cseroanon.

Conneunast GaTapest.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OmbiThl Pe3epdopna mo paccesHuro o -yactui. [InaHerapHas Mojaenb aroma.
IMoctynarel bopa. M3nydyenune u morsomieHue (OTOHOB IMPH MEPEXO0JIC aTOMa ¢ OJTHOTO YPOBHS SHEPTUU Ha
npyroii. Bunsl criektpoB. CrieKTp ypOBHEH SHEPTUU aToMa BOAOPOA.

Bonnogsie coiicTBa uactuil. Bonusl ne bpoitns. KopnyckynsipHO-BOTHOBOH Ayaau3M.

CronTa”HHoe u BBIHYXXJICHHOC U3JIyYCHUC.

TexHudeckue yCTpOUCTBA U MPAKTUUYECKOE MPUMEHEHHE: CIIEKTPAIbHBIN aHalu3 (CIIEKTPOCKOMN), Ja3ep,
KBaHTOBBI KOMITBIOTED.

Jlemoncmpayuu

Monenb onbiTa Pesepdopaa.

Onpe/ieieHye IJTUHBI BOJHBI JIa3epa.

HabnroneHue muHEHYATHIX CIIEKTPOB H3TyUYCHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

HaGmroneHue TMHEHYaToro CrekTpa.

Tema 3. Amomnoe aopo

OKCHEepUMEHTHI, JT0Ka3bIBAIOIINE CJIOXKHOCTh CTpoeHUs sapa. OTKpbITHE paavoaKkTUBHOCTH. OTBITHI
Pesepdopna mo ompeneneHuio cocraBa paguMoaKTUBHOrO u3nydeHus. CpolicTtBa anb(a-, OeTa-, ramma-
H3JIy4YCHUA. Bimmsune PaaOaAKTUBHOCTH HaA JXUBBIC OPraHU3MBI.

OtkpeiTHe TpoTOHa W HeWTpoHa. Hykmonnas mognens simpa ['eiizenOepra—VBanenko. 3apsim sipa.
Maccosoe uncno siapa. M30Tomsl.

Anbda-pacniaz. DIeKTPOHHBIN U IO3UTPOHHBIN OeTa-pacnai. I'amMmma-u3inyuenne. 3aKoH PaguoOaKTHBHOTO
pacraza.

OHeprus CBA3M HYKJIOHOB B sizipe. Snepubie cuibl. JledexT maccol sapa.
SAnepubie peakuun. Jlenenue u CUHTES sIeEp.

Snepuwiii peaktop. Tepmosimepubiéi cuHTe3. [IpoOmeMbl W TIEPCHEKTUBBI SAEPHON JHEPTETHKH.
OKOJIOTMYECKUE acTEKTHI SIIEPHON SHEPreTHKH.

OnemeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.
MeToapl HabIIOACHUS U PErUCTPALIMH 3JIEMEHTAPHBIX YaCTHII.
DyHnaMeHTaNbHbIE B3aUMOACHCTBHA. EMMHCTBO (DM3MUeCcKOi KapTHHBI MUPA.

TexHnyeckre YCTpOMCTBA M NpPAaKTHYECKOE NPUMEHEHHE: I03UMEeTp, Kamepa BuibcoHa, smepHBIi
peaxTop, aromMHas 6bomoOa.

Lemoncmpayuu

CyéTYMK HOHMU3UPYIOLINX YACTHII.

Yuenuueckuii sxcnepumenm, rabopamopiuvie pabomsi
HUccnenoBanne TpekoB yacThIl (110 rOTOBBIM (oTorpadusim).

Pa3nen 8. JneMeHTHI ACTPOHOMUH U ACTPOPUIUKH

Ortaribl pa3BUTHs aCTPOHOMHUU. [IpuKIaHOE U MUPOBO33PEHYECKOE 3HAYCHUE ACTPOHOMHUH.

Bupn 3Bé3mH0TO HeOa. Co3Be3us, IpKUE 3BE3MBI, TUIAHETH, IX BUIUMOE JIBIDKCHIE.

ConHeyHas cucTema.

Conane. ComHevHass akTtuBHOCTh. Mcrtounmk sueprum ConHila u 3BE34. 3BE3ABI, MX OCHOBHBIE
XapaKTepUCTUKH. JlnarpaMma «CHEKTPambHBIA KIIACC — CBETUMOCTBY. 3BE3JIbI TJIABHOW MOCIEI0BATEIHHOCTH.



3aBUCUMOCTh «Macca — CBETHUMOCTBY» JIJISl 3BE3] TJIABHOU ITOCIIEIOBATEIFHOCTA. BHyTpeHHEEe CTpOoeHUE 3BE3.
CoBpeMeHHBIE MTPEICTABICHHUS O IPOUCXOKISCHUH 1 3BOIIONNH COMHIIA U 3BE3/T. DTaIlbl )KU3HU 3BE3I.

Muneunsiid [Iyte — mama I"amaktuka. [lonoxxenne n apmwkenne Connma B [NamakTuke. THITBI TalaKTHK.
Pamuoranaktruku 1 kBa3apsl. YEpHBIE OBIPHI B SIpaxX TajJakTHK.

Bceenennas. Pacmmmpenne Beenennoit. 3akon Xa00ima. Pazoeranne ramaktuk. Teopus boibioro B3phiBa.
PenukToBOE M3MTyUYEHUE.

MacmrabHast cTpykrypa Beenennoii. MeraranakTuka.

Hepeménnrie mpo01eMbl aCTPOHOMHH.

Yuenuueckue nabnooenus

HabGmromenust HEBOOPY)XEHHBIM TJ1a30M C HCHOIB30BAHHEM KOMIBIOTEPHBIX TMPWIOKEHANW Ui
OTIpeJICNICHHsI TIOJIOKEHHUsI HeOecHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3ausi CeBepHOro
MOJTyIIApUs U SIPKUE 3BE3MBIL.

Habmionenus B Teneckon Jlynsl, mnaner, Mieunoro [lytu.

Odo0maroniee MOBTOpeHHE

Ponb pusnkn u acTpOHOMHM B SKOHOMHYECKOH, TEXHOJOTUYECKOM, COLMAIBLHON W 3THYECKOH cdepax
JeSITeIbHOCTH YeNIOBEeKa, pOJib U MECTO (PM3UKH U acCTPOHOMHHU B COBPEMEHHOW HayYHOH KapTHHE MHUpPA, POJb
(busznueckoil Teopur B (OPMUPOBAHUM IPEICTABICHUN O (PU3UYECKOHW KapTUHE MHUpa, MECTO (BU3UUCCKOMH
KapTHHBI MHpa B O0IIEM psiTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUH O IPUPOJIC.

Me:knpeaMeTHbIe CBA3H

N3zyuyenne kypca ¢usuku 6azoBoro ypoBHs B 11 Kiacce OCYIIECTBISIETCS C YYETOM COJEPIKATEITBHBIX
MCKITPEAMETHBIX CBsI3eH C KypCaMU MaT€MaTUKH, 6I/IOJ'IOFI/II/I, XUMHUH, reorpa(bml U TEXHOJIOI'H.

Mesicnpeomemuvle nousimusi, CBI3aHHBIE C H3YYCHUEM METOAOB HAYYHOTO MO3HAHUSL: SIBIICHHE, HAYYHBIN
(axT, TunoTesa, GpunUecKas BEIUUNHA, 3aKOH, TEOPHS, HAOIIOJCHIE, SKCTIEPUMEHT, MOJICIIMPOBAHNE, MOZECTb,
U3MEpeHHe.

Mamemamuka: pelleHHe CHCTEMBl ypaBHEHUH, TpHUTOHOMETpHUYeckrne (YHKIHMU: CHHYC, KOCHHYC,
TaHT'€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI M UX MPOEKIUH Ha OCH KOOPJUHAT,
CIIO)KEHHE BEKTOPOB, NPOM3BOAHBIC JJIIEMEHTAPHBIX (QYHKIMHA, NPU3HAKK TMOAOOUS TPEYrONbHUKOB,
ornpeeeHHUE IIIONAIU TNIOCKUX (GUTYp U 00bEMA TeIL.

Buonocus: snekrpuyeckue sSBICHUS B KUBOW MPHUPOJE, KojieOaTenbHbIe NBUKEHHS B )KMBOH MPHUPOJIE,
ONTUYECKUE SIBJICHUS B )KMBOW IIPUPOJE, NEHCTBUE PAJlMALIMH HA KUBbIE OPraHU3MBI.

Xumusi: CTpOGHHE aTOMOB W MOIIEKYJ, KpPUCTAIMYECKas CTPYKTypa TBEPABIX TN, MEXaHH3MbI
00pa30BaHMs KPUCTAIUTMYECKON PEMIETKH, CIIEKTPAILHBINA aHAN3.

Teocpaghusa: MarHUTHBIC TIONIOCAa 3E€MIIH, 3aJIe)KH MATHUTHBIX Y[, (POTOChEMKA 3€MHOU MOBEPXHOCTH,
MpeJICKa3aHre 3eMIICTPSICEHUH.

Texnonozusi: TAHAM IEKTpOIIEpead, TEHEPATOp MEPEMEHHOTO TOKa, AJIEKTPOIBUTATEIh, HHTKITMOHHAS
nevb, pajgap, paAHONpPUEMHHK, TENeBH30p, aHTeHHa, TenedoH, CBY-meub, NPOEKIMOHHBIA ammapar,
BOJIOKOHHAS OTITHKA, COJTHEYHAsI Oarapest



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
OU3UKE HA YPOBHE CPETHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOTO mpenmeTa «Pu3nKa» Ha YpOBHE cpemHero oOmnero oOpa3oBaHus (0a30BBI yPOBEHB)
JOJDKHO ~ OOECHEeYUTh  JIOCTHXKEHHE  CICAYIONIMX  JIMYHOCTHBIX, METAlpEeIMETHBIX W  MPeJMETHBIX
00pa3oBaTebHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Pe3yNnbTaThl OCBOCHUS yuyeOHOro mpeamera «Pu3nka» NOJDKHBI OTpaXkaTh FOTOBHOCTh U
CIOCOOHOCTh  OOYYarOLIMXCSI PYKOBOACTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH IO3MIMENH JIMYHOCTH,
CHCTEMOH LEHHOCTHBIX OpHMEHTALUi, IO3UTUBHBIX BHYTPEHHHX YyOEXKICHHMH, COOTBETCTBYIOILUX
TPaJULHMOHHBIM LIEHHOCTSIM POCCUHCKOI0O OOIIECTBA, PACIINPEHUE )KU3HEHHOT'O OIbITA U OIIBITAa ACSTENbHOCTH
B IIPOLIECCE PEaTU3aLUI OCHOBHBIX HAIIPABICHUN BOCIMTATEIbHOM NESTEIBHOCTH, B TOM YHUCIIE B YACTH:

1) rpa:xknaHcKoro BOCIIUTAHMS:

c(OpPMHUPOBAHHOCTh I'PAKIAHCKOIN MO3MLIMK OOYYarOLIErocsl KaK aKTHBHOTO M OTBETCTBEHHOI'O 4JICHA
POCCHICKOTO OOITIECTRA;

NPUHATHE TPAAULHOHHBIX O0IIEUETOBEUYECKUX TYMaHUCTUIECKUX U IEMOKPATHIECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIIFHOCTh B MHTEpECaX I'PakKIaHCKOro OOIIecTBAa, y4acTBOBAaTh B
CaMOyIpaBJIeHUU B 00pa30BaTEILHON OpraHn3aIii;

YMEHHE B3aMMOJICHCTBOBATh C COIMAJIbHBIMA HHCTUTYTAMH B COOTBETCTBUH C WX (YHKIUSAMH H
Ha3HAuCHHUEM;

TOTOBHOCTb K T'YMaHUTapPHON U BOJIOHTEPCKOM NEATEIBHOCTH;

2)IaTPUOTHYECKOT0 BOCIIUTAHUS:

c(OpMHUPOBAHHOCTh POCCUHCKON TPayKAaHCKON UICHTUYHOCTH, IaTPUOTU3MA,

[EHHOCTHOE OTHOILEHHE K TOCYapPCTBEHHBIM CUMBOJIAM, JOCTHKCHUSM POCCUHCKUX YYEHBIX B 00JIaCTH
(UBUKHN ¥ TEXHUKH,

3)AyX0BHO-HPABCTBEHHOTO BOCIIUTAHMUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO MTOBECHNS;

CIIOCOOHOCTH OIIEHUBATH CHTYAIlUI0 M MPUHUMATh OCO3HAHHBIE PEIICHHs, OPUEHTUPYSICh HA MOPaIbHO-
HPaBCTBEHHBbIC HOPMBI U IIEHHOCTH, B TOM YHCJIE B ICATEILHOCTH YYEHOTO;

0CO3HaHME JIMYHOTO BKJIaJja B IOCTPOCHUE YCTOMYMBOTO Oy IyIIero;

4)3cTeTHYECKOT0 BOCTINTAHUSA:

ACTETUYECKOE OTHOIICHNE K MUPY, BKIIOYAs ACTETHKY HAYYHOTO TBOPYECTBA, MPUCYIIETO (HU3NIECKOH
HayKe;

5)TpynoBoro BocnuTaHusi:

WHTEpeC K Pa3niHbIM chepaM npodhecCHOHATBHOM JAEATETFHOCTH, B TOM YHCIIE CBSI3aHHBIM C (PU3UKON
U TEXHUKOH, yMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oymymiell mpodeccur W peaqu3oBHIBATE COOCTBEHHEIC
YKU3HEHHBIC TJIaHbI;

TOTOBHOCTh U CIOCOOHOCTh K 0Opa3oBaHUIO M CaMOOOpa30BaHUIO B 00JacTu (M3MKU HA MPOTSDKECHUU
BCEH KWU3HH;

6)3K0JI0rMYeCKOro BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTH 3KOJIOTMYECKON KYJIBTYpBl, OCO3HAHHME TJIOOATBHOTO XapaKTepa 3KOJIOTHYECKUX
npoOiem;

IUIAaHUPOBAaHWE W OCYILIECTBICHUE JCHCTBHH B OKpYXKarollell cpeiae Ha OCHOBE 3HAHMA Lejel
YCTOMYMBOTO pa3BUTHS YEJIOBEUECTBRA;

pacLIMpeHre ONbITa JeSTeIbHOCTH SKOJOTMYECKON HANpaBIeHHOCTH HA OCHOBE MMEIOIIMXCS 3HAHUH 1O
¢dusuke;

7)IeHHOCTH HAYYHOI'0 MO3HAHMA:

c(OPMHUPOBAHHOCTb ~ MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO  Pa3BHUTHS
(u3nUecKoil HayKu;

0CO3HAaHME [IEHHOCTH Hay4HOU AEATeIbHOCTH, TOTOBHOCTh B MPOIIECCEe U3YUEeHUs] (PU3UKH OCYLIECTBISTh
NPOEKTHYIO U UCCIIE0BATENBCKYIO AEATEIILHOCTh HHANBUAYAIBLHO U B TPYIIIE.



METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHbIE YHHBepCAIbHbIE YUeOHbIe NeiicTBHS
ba3zoBrble jiornueckue geicTBus:

CaMOCTOSITETIbHO (POPMYIHPOBATE U AKTyaIM3UPOBATh MIPOOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OIIpEeNIeJIATh LIENH ACATENbHOCTH, 3a/1aBaTh IapaMeTPbl U KPUTEPUU UX TOCTIDKEHHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U IPOTHUBOPEUHS B PACCMATPUBAEMbIX (PM3NUECKUX SIBICHUSX;

paspabaTelBaTh IUIAH pEIIEHUs NpoOJieMbl € Y4YETOM aHajiu3a MMEIOIIMXCS MaTepHalbHBIX U
HEMaTepUaAIbHBIX PECYPCOB,;

BHOCUTb KOPPEKTUBBI B JEATEIILHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB LIEJISIM, OLCHUBATh PUCKU
MOCTIEACTBUH 1€ATENbHOCTH;

KOOPIMHHUPOBATh M BBHINOIHITH Pa0OTy B YCIOBHSIX PEaJbHOrO, BUPTYAJIbHOTO M KOMOWHHUPOBaHHOTO
B3aUMOJICUCTBUS;

pa3BUBaTh KPeaTUBHOE MBILIICHHE TIPU PEILICHUHU KU3HEHHBIX MPOOIIEM.

ba3zoBrble ucciieqoBarejbckme 1elCTBUSA:

BJIaJICTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUYEBBIMH MOHSATHAMHU M METOIaMH (PU3MYECKOMN HAYKH;

BJIQJICTh HAaBBIKAMHU YYE€OHO-HCCIICAOBATEIBCKOW M TPOCKTHOW JEATEIBHOCTH B 00JacTH (DU3UKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITENIbHOMY TOWCKY METOJOB peIleHHs 3agad (U3UIECKOTro
COACPpKaHUA, NPUMCHCHUIO PA3JIMYHBIX MCTOJ0B IMO3HAHUA,

BJIAACTb BUAAMU ACATCILHOCTHU MO IMOJTYYCHUIO HOBOI'O 3HAaHHWA, €0 MHTCPIIPETALIUH, HpCO6pa3OBaHI/HO u
IMPUMCHCHUIO B Pa3IMYHBIX y‘Ie6HI>IX CUTyaluAaXx, B TOM 4YHCJIC IPpU CO3AaHHU y‘IC6HI>IX IIPOCKTOB B O6J'IaCTI/I
¢buznky;

BBIABJIATE NMPUYUHHO-CIICACTBCHHBLIC CBA3UM MW AKTYAJIM3UPOBATh 3aJdady, BBIIBUTaTb THIOTE3Y eé
pelICHUA, HAXOAUTh ApTYMCHTHI JJId J0Ka3aTCIIbCTBA CBOUX YTBep)KﬂCHHﬁ, 3a7aBaTh MMapaMETpPbl U KPUTCPUU
pelieHus;

AHAJIM3UPOBATL IIOJTYUYCHHBIC B XOAC PCHICHHUA 3aJa4yu pe3yJabTaTbl, KPUTHUYCCKH OLCHHUBATHL HX
AOCTOBEPHOCTD, IPOTHO3UPOBATHL U3MCHCHUC B HOBBIX YCIIOBUAX,

CTaBUTHh M (POPMYITHPOBATh COOCTBEHHBIC 3a/la4 B 00pPA30BATEIILHOW JIEATCILHOCTH, B TOM YHCIIE TPU
W3yYeHUN U3HKH;

JaBaTb OLICHKY HOBBIM CUTYyallUAM, OLICHUBATH HpI/IO6peTéHHBII71 OIIBIT,

YMETh IEPEHOCUTH 3HAHUS 110 (PU3KKE B IPAKTHUYECKYIO 00JIaCTh )KU3HEACATELHOCTH;

YMEeTh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX obacTeil;

BBIJIBUTATh HOBBIE WICH, IpeIaraTh OPUTrHHAIbHBIE OAXO0bl M PELICHNUS;

CTaBHUTh NPOOJIEMBI U 337aull, JOIMYCKAIOIINE aJbTePHATUBHbIEC PEILICHNUS.

PaGora ¢ nundopmanueii:

BJIaJI€Th HaBbIKAMHU IOJIy4eHUs] HHPOPMALUHN (HPU3NUECKOTO CONEPKAHUS U3 UCTOUYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITETIbHO OCYIIECTBIISATh [TOUCK, aHAJIN3, CUCTEMAaTU3aLMI0 1 HHTEPIIPETalnIo HHPOPMALIUU PA3IHYHBIX
BUIOB U ()OPM NIpEICTABIICHUS;

OLIEHUBATh JOCTOBEPHOCTH HHPOPMALIUH;

UCIIOJIb30BaTh CPEACTBa HMH(POPMAIMOHHBIX M KOMMYHHUKAIMOHHBIX TEXHOJOTMH B pEIICHUU
KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3alMOHHBIX 3a/lad C COOJIOAEHHEM TpeOOBaHMK 3PrOHOMUKH,
TEXHUKHM O€30IaCHOCTH, THUTHEHBI, pPECypcocOepex eHHs, IpPaBOBBIX M OITHYECKUX HOPM, HOPM
MHQOPMAITMOHHON 0€30MaCHOCTH;

co3/1aBaTh TEKCTHl (PU3MYECKOTO colIepX aHWs B pa3IM4YHBIX (opMmarax ¢ Y4E€TOM Ha3HAYCHHUS
MH(QOPMAIUK 1 LIEIEeBOI ayTUTOPUH, BEIOMpask ONTHMAIbHYIO ()OpMY MPEACTABICHNS U BU3YaIU3aLUH.

KoMMyHMKaTUBHbIE YHHBepCcAJIbHbIE y4eOHbIe JeCTBUSA:
OCYIIECTBIATH OOIIEHNE HA YpOKax (M3UKK U BO BHE-YPOUHOM JEATEILHOCTH;
pacrno3HaBaTh NPEANOCHIIKNA KOHQIUKTHBIX CUTYallMid U CMT4aTh KOH(IUKTEI;
Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOKO TOUKY 3PEHMSI C HCIIOJIb30BAHUEM SI3BIKOBBIX CPEACTB;
MMOHUMATh M UCIIOJIb30BaTh MPEUMYIIIECTBA KOMaH/AHOM U MHANBUIYaJIbHON pabOTHI;
BBIOUpPATh TEMAaTHKY U METOJIbl COBMECTHBIX JEHCTBUI C y4ETOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH
Ka)KJIOT'0 4JIEHA KOJUIEKTHBA,



MPUHAMATh IIeJTH COBMECTHOW AESTEeIhHOCTH, OPTaHW30BHIBATH M KOOPIAMHHUPOBATH ICHCTBHA MO €&
JIOCTIDKCHHIO: COCTABIISITh TUIAH NEUCTBHMA, pacHpenessaTh PO ¢ YI6TOM MHECHHHA YYaCTHHKOB, 00CY)KIaTh
pe3ynbTaThl COBMECTHOW PabOTHI;

OIICHWBAaTh Ka4yecTBO CBOETO BKJAJa W KaXKIOTO yJYaCTHHKA KOMAaHABl B OOIIMA pe3ynpTaT Iio
pa3pabOTaHHBIM KPHUTEPHSIM;

MpeJIaraTh HOBBIE MPOEKTHI, OLIEHWBATh WU C IMO3WIMH HOBH3HBI, OPUTHHAIBHOCTH, MPAaKTUIECKON
3HAYUMOCTH;

OCYIIECTBISTh MO3UTHBHOE CTPATETHUECKOE TOBEAEHHE B pA3IMYHBIX CHUTYalUsAX, MPOSIBIATH
TBOPYECTBO ¥ BOOOpaKeHNE, OBITh HMHUIIMATHBHBIM.

PeryasiTuBHBIE YHHBEPCAJIbHBIE yieOHbIE NelCTBUA
Camoopranuzaunus:

CaMOCTOSITETIbHO OCYIIECTBIISATh MO3HABATENbHYIO JESITEIbHOCTh B 00JAaCTH (PU3MKH W acCTPOHOMHH,
BBISBIIATH TPOOJIEMBI, CTABUTH U (POPMYITHPOBATH COOCTBEHHBIE 33a4H;

CaMOCTOSITETTFHO COCTAaBJISITh IUTaH PEIICHHS PAacYETHBIX M KAadeCTBEHHBIX 3a/ady, IJIaH BBIOJTHEHUS
MPAKTHYECKON pabOTHI C YIETOM UMEIOIINXCS PeCypCOB, COOCTBEHHBIX BO3MOKHOCTEH M MPEAIIOYTEHH;

JIaBaTh OIEHKY HOBBIM CUTYAIIHSIM;

pacIIupsTh paMKH YI€0HOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEAIOYTCHHUH;

JIeTaTh 0CO3HAHHBIN BBIOOP, apTyYMEHTHPOBATH €r0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh IPUOOPETEHHBIIA OTIBIT;

croco6cTBOBaTH (POPMHUPOBAHHIO M MPOSBICHUIO SPYAUINA B 00JNACTH (PU3UKH, TIOCTOSIHHO TMOBBIIIATH
CBOI1 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, IMOLHMOHAJIbHBIH HHTEJJIEKT:

JIaBaTh OIIEHKY HOBBIM CHTYaIlUsIM, BHOCHTH KOPPEKTHBHI B JESITENHHOCTH, OIIEHWBATH COOTBETCTBHE
PE3yIBTATOB IENSIM;

BIQ/ICTh HAaBBIKAMHU [IO3HABATENBHOW pedIeKCHH KaK OCO3HAHHS COBEPIIAEMBIX JEHCTBHHA W
MBICITUTENFHBIX TPOIIECCOB, UX PE3YIHTATOB U OCHOBAHUM;

WCTIONB30BaTh MPUEMBI pehIeKCHH TS OTICHKH CUTYaIllH, BEIOOPa BEPHOTO PEIICHHS,

YMETh OIICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PEIIESHUS 110 X CHIDKEHHIO;

MIPUHAMATH MOTHUBBI U apTYMEHTHI APYTUX MIPH aHAIN3E PE3yTbTATOB JAEITEIHHOCTH,

MIPUHAMATH ce0s1, TOHUMas CBOM HEJIOCTATKU U IOCTOMHCTBA;

MIPUHAMATH MOTUBBI U apTYMEHTHI APYTUX MPH aHAIN3E PE3YIbTATOB JICATEIHHOCTH,

MpU3HABaTh CBOE MPaBO U MPaBO JIPYTHX Ha OMINOKH.

B mpomecce AoCTHXEHHSI TUYHOCTHBIX PE3yJNbTaTOB OCBOSHHS NPOTpaMMbl 1O (pu3MKe Ajsi ypOBHS
cpenHero ooOmero o0pa3oBaHUs Yy OOYYarOIIUXCS COBEPIICHCTBYETCS OSMOIMOHAIBHBIN  WHTEJUICKT,
npernoaralonmi copMUpOBaHHOCTE!

CaMOCO3HaHUsI, BKJIIOYAIOIIETO CIMOCOOHOCTh MOHMUMATh CBOE SMOIMOHAIBLHOE COCTOSIHHUE, BHICThH
HaIpaBJICHUS Pa3BUTHUS COOCTBEHHOM SMOIIMOHAIILHOM cepbl, ObITH YBEpEHHBIM B ceOe;

CaMOpEryJIMPOBaHHs, BKIIOYAIONIETO CaMOKOHTPOJb, YMEHHE NPUHUMATh OTBETCTBEHHOCTH 32 CBOE
IIOBECACHUC, CHOCO6HOCTB aalTUupoBaThCAd K SMOHIHMOHAJIBHBIM M3MCHCHUAM H IIPOABIIATH I‘I/I6KOCTB, 6bITb
OTKPBITBIM HOBOMY;

BHYTpeHHeﬁ MOTHUBAaIHH, BKJ'IIO‘-IaIOHIefI CTPEMJICHUEC K JOCTWIKCHHUIO HECIW U YCICXY, ONTHUMU3M,
WHUIOHUATUBHOCTH, YMCHUEC Jlef/'ICTBOBaTB UCXoad N3 CBOUX BO3MO)KHOCTCI>'I;

OMIIaTuu, BKJHO‘IaIOH.[efI CHOCO6HOCTI) IIOHMMATh SMOLMOHAJIBHOC COCTOAHUE APYTUX, YUUTBIBATH €I0
NPY OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K COUYBCTBHIO U COTIEPEKUBAHHIO;

COOMAJIBHBIX HABBIKOB, BKIIOYAIOIINX CIOCOOHOCTD BBICTpanMBaTb OTHOIICHUA C APYTHUMHU JIIOAbMHU,
3a00TUTHCS, POSIBIISITh MHTEPEC U Pa3pelaTh KOHPIUKTHI.

HNPEJIMETHBIE PE3YJIBTATHI
K xonny obOyuenuws B 10 kjacce mpeIMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPa)kaTh
c(OPMHUPOBAHHOCTD y 00YYAFOIIIUXCSI YMEHHUH:
JEMOHCTPHPOBaTh Ha TpUMEpax poib M MecTo (QU3MKH B (HOPMHUPOBAHWUM COBPEMEHHON Hay4HOMH
KapTHUHBI MUPA, B PA3BUTUH COBPEMEHHON TEXHUKHU U TEXHOJIOIUH, B IPAKTUYECKOH AESITEIBHOCTH JIFOIEH;



YYUTBIBAaTh TPAHUIB TPUMEHEHHS W3YYCHHBIX (H3MUECKHX MOJeNel: MaTepuaidbHas TOYKa,
WHEepUUaNbHAsg cHCTeMa OTCYETa, aOCOJMIOTHO TBEPAOE TENIO0, HMACANBHBIN Ta3, MOJENN CTPOSHHUS Ta30B,
JKUAKOCTEH ¥ TBEPIBIX TEJI, TOUCUHBIN 3JICKTPHUCCKHUI 3aps] P pelIeHnd (GU3NISCKUX 3aad;

pacrmo3HaBath (U3MYECKUE SBICHUSA (TIPOIECCHI) W OOBSACHATH WX HA OCHOBE 3aKOHOB MEXAaHHKH,
MOJIEKYJIAPHO-KHHETHYECKON TEOpUM CTPOCHHS BEMIeCTBA W JJEKTPOJAWHAMHUKH: DPaBHOMEPHOE U
PaBHOYCKOpPEHHOE MPSIMOJIMHEWHOE ABIKEHUE, CBOOOIHOE TIa/IeHUe Tell, IBIKEHNE 110 OKPYKHOCTH, MHEPIHS,
B3amMoericTBue Tel, Auddy3ns, OPOYHOBCKOE NBIKECHHE, CTPOCHHE KXUAKOCTEH W TBEPABIX TEl, N3MEHEHUE
o0B€Ma Tenm mpH HarpeBaHWM (OXJAXKIIEHWH), TEIUIOBOE paBHOBECHE, MCIApEHHE, KOHICHCAIWs, TUIaBICHHE,
KPUCTAJUTH3AINA, KUTICHHE, BIAKHOCTh BO3AyXa, MOBHIIIEHUE JABIIEHUS ra3a MPH €ro HarpeBaHUH B 3aKPHITOM
cocyzie, CBS3b MEXIy IapameTpaMHl COCTOSIHHS ra3a B HM30IPOIECccax, AIIEKTPHU3AIMs Tell, B3aUMOJCHCTBUE
3apsi/ioB;

OMKCBHIBATh MEXAaHWYECKOE MABIKCHHE, WCIOJb3ysl (U3NUECKUE BEJIMYMHBL: KOOpAWHATA, MYTb,
nepeMeIleHne, CKOpOCTb, YCKOpEHHME, Macca Tela, CHila, HWMIYJIbC Tena, KHHETHYeCKas DHEpPrHs,
NOTEHIMANbHAS JHEPIus, MeXaHWuecKas padoTa, MeXaHW4YecKas MOIIHOCTh; IMPH OIMUCAHWU MPaBUIBHO
TPaKTOBaTh (PU3NYECKUI CMBICT HCIIOJB3YyEMBIX BEJIHUUYUH, WX 0003HAUCHHS W €NUHHIBI, HAXOIUTHh (HOPMYIIHL,
CBSI3BIBAIONINE AAHHYIO (PU3MUECKYIO BENUYHMHY C IPYTUMH BeJIHUYHMHAMUY;

OIMUCBhIBATL M3YYCHHBIC TCIJIOBBIC CBOMCTBA TeJI M TEIJIOBBIE SIBJICHUA, HCIIOJIb3Yy (I)I/I3I/I‘IGCKI/IC
BCJIMYMHBIL: OAaBJICHUC I'a3da, TEMIICpATypa, CPCAHAA KUHETHUYCCKAsd SHCPIUA XaOTUYCCKOI'0 ABMKCHHUA MOJICKYIJI,
CpeIHEKBagpaTHYHass CKOPOCTb MOJIEKYJN, KOJIMYECTBO TEIUIOTHI, BHYTPEHHssi DSHeprus, pabora rasa,
K03(pPUIIUEHT NOIE3HOr0 NEHCTBUS TEMIIOBOTO JBUTATENs; TIPU OMMCAHUH MPABIILHO TPAKTOBATH (PU3MUCCKHUH
CMBICJI HUCIIOJIB3YEMbIX BCJIIMYUH, HUX O603Ha‘-ICHI/ISI N C€AWHUIBI, HAXOJUTh q)OpMYJILI, CBA3BIBAIOIHNE JaHHYIO
(bu3nYecKyo BEIMYUHY C JPYTUMHU BEIUYHHAM;

OTMKCHIBATh M3YYEHHBIE SJIEKTPHUYCCKUE CBOMCTBA BEIECTBA M OJJIEKTPUUYECKHE SBICHUS (IPOLIECCHI),
HCIIOJIb3Ys (I)I/I?:I/ILICCKI/IC BCJIMYUHBI: C‘)J]CKTpI/ILICCKI/Iﬁ 3apsaq, OSJICKTPHUYCCKOE II0JIC, HaHpH)KéHHOCTB I10JI4,
IMMOTCHUHAJI, pPa3HOCTH IMMOTCHUHAJIOB, ITPU OIMMMCAHNHU MIPABHUJIbHO TPAKTOBATH (1)H3PI‘IGCKHI>’I CMBICJI UCTTIOJIB3YEMBIX
BCIIMYHMH, UX O603Ha‘-ICHI/ISI " CIUHUIBI, YKa3bIBaTh (1)OpMyJ'II>I, CBA3bIBAONIMC JaHHYIO (1)I/I3I/I‘-ICCK}/IO BCJIIMYUHY C
APYTUMHU BCIIMUUMHAMU,

AHAJIU3UPOBATH (1)I/I3I/ILICCKI/I€ IMPOUCCChI U ABJICHUSA, UCIIOJIL3Ys (bI/ISHHCCKI/IC 3aKOHBI U NIPUHIUIIBL: 3aKOH
BcemupHoro Ttarotenusi, |, Il u Il 3akonsr HbroToHa, 3aKOH COXpaHEHWS MEXaHWYECKOW DHEPruH, 3aKOH
COXpaHCHHA UMITYJIbCA, MPUHIUII CYICPIO3UIIUN CUJI, IPUHIUII paBHOIIPaBUA NHEPIHUAIBbHBIX CUCTEM OTC‘IéTa,
MOJIEKYJIAPHO-KHHETHYECKYI0 TEOPHIO CTPOCHHS BEIECTBA, Ta30BbIE 3aKOHBI, CBA3b CPEIHEH KMHETHYECKOU
SHEPTHH TETJIOBOTO JIBMXKEHUS MOJICKYI C aDCONIOTHON TeMITepaTypoil, IepBhIi 3aKOH TEPMOJINHAMUKH, 3aKOH
COXpPaHEHUs JIEKTPUIECKOTo 3aps/a, 3akoH KyioHa, py 3TOM pa3nuvarh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA,
€ro MaTeMaTH4YeCKOe BRIPAKEHUE U YCIOBUS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC TIPUHITUIBI JICHCTBUS MAIINH, TPUOOPOB M TEXHUUYECKUX yCTPOWCTB; pasziiniaTh
YCIIOBHS BX 06€30MaCHOT0 UCTIOIh30BAHUS B TIOBCETHEBHON KH3HH,

BBITIONHSTH DKCIEPUMEHTHI 110 UCCIIEIOBAHUIO (PM3MUYECKUX SBICHUU M TMPOIECCOB C HCIOIh30BAHHEM
NPSIMBIX W KOCBEHHBIX H3MEPEeHHid, NpHU 3TOM (GOPMYIHPOBATh MpoOieMy/3agady W THIOTe3y y4eOHOTO
SKCMIEPUMEHTa, COOMPaTh YCTAHOBKY M3 MPEUI0KEHHOTO 000PYIOBaHHUs, IPOBOIUTH OIBIT U (HOPMYIUPOBAThH
BEIBO/IBI;

OCYIIECTBIISATh TPSMBIE W KOCBEHHBIE H3MEpeHUS (U3NYECKUX BEIMYWH, NpPHU HSTOM BBIOMpPATH
ONITUMAJTBHBIN CIIOCO0 M3MEPEHUS M NCTIOIB30BaTh U3BECTHBIE METO/IBI OIICHKH ITOTPEITHOCTEN N3MEPEHUil;

MCCIIEIOBATh 3aBUCUMOCTH MEXIY (PU3MYECKHMMHU BEIMUYMHAMH C MCIIOJIB30BAHUEM NPSMBIX W3MEPEHUH,
Ipyd 3TOM KOHCTPYMPOBAThb YCTaHOBKY, (PMKCHpPOBATH PE3YJIBTAThl MOJYYEHHOW 3aBHCUMOCTH (DPU3NUECKUX
BEJIMYWH B BHJIE TAOIHI] U TPAPUKOB, JIENIATh BBIBOBI 110 PE3yJIbTaTaM HCCIICIOBAHMS,

cobmonars mnpaBuia O€30MacHOro TpyJda HIpU MNPOBEIEHHHM HCCIEAOBAaHUH B paMKax y4eOHOro
9KCIEPUMEHTa, YUeOHO-HUCCIIEA0BATEIbCKON U MPOEKTHOM NEATENBHOCTH C MCIOJIb30BAaHUEM H3MEPHTEIbHBIX
YCTPOWCTB U JIaDOPaTOPHOTO 00OPYIOBAHUS;

pemarp pacu€THBIE 3aJa4u C SBHO 3aJaHHON (PU3MYECKOl MOJENBIO, UCHOIB3YSl (PH3MYECKHE 3aKOHBI U
IIPUHLOUIIBI, HAa OCHOBC aHa/iM3a YCJIOBUA 3aJdavu BBI6I/IpaTL Q)HSHLIGCKY}O MOACIb, BBIACIATH (1)I/I3I/I‘ICCKI/IC
BEJIMYMHBI ¥ (OPMYJIbI, HEOOXOAWMBIE Uil €€ pelleHHs, MPOBOJUTh pacuéThl M OLEHHBATH PEabHOCTH
MOJYYEHHOTO 3HAUCHHST (PUINUECKON BETMUNHBI;

peuiaTth Ka4€CTBCHHBIC 3aaavdu: BbICTPAMBATh JIOTHYECKH HCHIPOTUBOPCUYHMBYIO LECIIOYKY paCCY)K)IeHI/Iﬁ C
OTIOpO¥ Ha N3YyUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3HUYECKHE SBICHUS,



HCIIOJIB30BaTh MPH PEIICHNH y4eOHBIX 3a7a4 COBpEMEHHbIE MH()OPMAIIIOHHBIC TEXHOJIOTUH JUIs IOUCKA,
CTPYKTYPUPOBaHHS, WHTEPIPETAlMH M TPEICTaBICHHA Y4eOHOH W Hay4HO-TIOMYJISIpHOH uH(pOpManu,
HOJTyYSHHOHN U3 PA3IMYHBIX HCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MTOy9aeMyI0 HHPOpMALHIO;

NPUBOANTG HPUMEPHl BKJIAJa POCCHHCKMX W 3apyOeKHBIX YUYEHBIX-(H3MKOB B pa3BUTHE HAyKH,
00BSCHEHHE TPOIIECCOB OKPY’KAIOMIETO MHUPA, B PA3BUTHE TEXHUKH M TEXHOJIOTHH;

HCIIONIb30BaTh TEOPETUYECKHE 3HAHUS 10 (U3MKE B MOBCETHEBHOW JKU3HHM ISl oOecriedeHus
0e30IMacHOCTH TIPH OOpalIeHNH ¢ MPUOOpaMy W TEXHUYECKHMMHU yCTPOWCTBAMHM, IJISI COXPAHEHHUS 370POBBS U
COOJIFOICHNST HOPM HKOJIOTHYECKOTO OBEICHNS B OKPYKaIOIIeH cpezie;

paboTaTe B TPYNIE C BHINOJHEHHEM DPA3IMYHBIX CONMAIBHBIX POJIEH, INIAaHWPOBAaTh pabOTy TIPYIIIEL,
PALMOHATIBHO PACIIPeieNATh OO0S3aHHOCTH W IUIAHHPOBATH JAEATEIBHOCTh B HECTAHAAPTHBIX CHUTYAIHSX,
a/IeKBaTHO OLICHUBATH BKJIAJ KaXIOTO U3 YYaCTHUKOB IPYIIIBI B PELICHNE pacCMaTpUBaeMOi POOIEMBI.

K xonny obyuenus B 11 kJiacce mpeIMeTHbIC pe3yibTaThl HAa 0a30BOM YPOBHE JOJDKHBI OTpa)aTb
c(OpMHPOBAHHOCTD y 00YYAIOIIUXCS] YMECHHUH:

JEeMOHCTPHPOBaTh Ha NpPUMEpPax poilb M MecTo (QU3uKu B (OPMHPOBAHUHM COBPEMEHHOW HAaydHOU
KapTHHBI MHpPa, B Pa3BUTUH COBPEMCHHOW TEXHUKH W TEXHOJOTHH, B NMPAKTUUECKOH NESTSIBHOCTU JIIOJCH,
LEJIOCTHOCTh U €IMHCTBO (PU3NYECKOH KapTHHBI MHPa;

YUUTHIBATh TPAHUIBI IPUMEHEHHS U3YYEHHBIX (PU3NUECKUX MOJEJICH: TOUCUHBIH 3JICKTPUUECKUM 3aps,
JIy4 CBCTa, TOYEUHBIM MCTOYHHK CB€Ta, dAC€pHad MOJACIIb aToMa, HYKJIIOHHasA MOACJIb aTOMHOI'O dapa IIpu
peueHnH GU3NIECKUX 33734,

pacro3HaBath (pu3nUeCKUe ABICHHS (MPOLIECChI) U OOBACHATH UX Ha OCHOBE 3aKOHOB 3JICKTPOAMHAMUKU
Y KBAaHTOBOM (PU3UKU: 3JICKTPUUECKas IPOBOIUMOCTh, TEINIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE JICHCTBUS
TOKa, B3aHMOI[CI71CTBPIC MAaruviToB, 3JICKTPOMAaruiuTHass UHAYKIUA, I[CﬁCTBHC MAarguTHOrO 1oJisi Ha IMMPOBOAHUK C
TOKOM W JIBHIKYIIUICS 3apsiji, SJICKTPOMArHUTHBIC KOJCOaHUS W BOJIHBI, MPSAMOJIMHEWHOE PaCHpOCTPaHCHHE
CBETa, OTpPaKEHHE, NpelioMJicHHue, MHTepdepeHrs, Audpakius W MOJSApU3aAIMs CBeTa, IUCIIEPCHS CBETa,
(doroanexrpuueckuii 3QdexT (hotodrddheKT), CBETOBOE AaBICHUE, BOSHUKHOBEHHE JINHEHYATOTO CIIEKTpa aToMa
BOJIOPOJIa, ECTECTBEHHAS U MICKYCCTBEHHAsI PaIHOAKTUBHOCTE;

OIMUCBhIBATHL U3YYCHHBIC CBOICTBa BEIICCTBa (SHCKTPH‘ICCKI/IC, MAarduTHbIC, ONTUYCCKUEC, DJICKTPUUCCKYIO
NPOBOJAMMOCTh PAa3JIMYHBIX Cpel) M DJICKTPOMATHUTHBIC SIBICHHS (IPOLIECCHI), HCIONB3YS (UIUUECKUE
BEJINYMHBL: DIEKTPUYECKUH 3apsj, CHIa TOKa, SJCKTPUUECKOE HANPSHKCHUE, DIEKTPUUECKOE CONMPOTHUBICHHE,
Pa3HOCTh MOTEHIMAIOB, 3JEKTPOJBIDKYIIAs cuiia, paboTa TOKa, MHIYKIMS MarHUTHOTO TOJs, cuia AMIiepa,
cuia JlopeHna, HHIYKTHBHOCTh KaTYIIKH, SHEPTHUsl AJIEKTPUUECKOT0 U MAarHUTHOTO IIOJIeH, TIePUOJ] U 4acToTa
KoneOaHuii B KoJieOaTeIbHOM KOHTYpE, 3aps/] M CHJla TOKa B NPOIECCe TapMOHHYECKUX SJIEKTPOMArHUTHBIX
KoneOaHuii, (POKyCHOE paccTOSHHE W ONTHYECKas CWJa JIMH3bI, NPU ONHMCAHWU TPABWIBHO TPAaKTOBAaTh
(GU3MYECKUI CMBICI HCIOJIB3YEMBIX BEJIMYMH, HMX OOO3HAYeHUS W CIUHUIBI, YKa3blBaTh (HopMyIIsl,
CBSI3BIBAOIIHE TAHHYIO (PM3HYECKYIO BEITMUUHY C JPYTHMH BEITHYNHAMU;

OITUCHIBATh U3yYECHHbIC KBAaHTOBBIC SBICHUS M MPOLECCH], UCTIONB3YS (PU3NUSCKHE BEIUYUHBI: CKOPOCTh
AIIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI M YaCTOTa CBETA, SHEPTUs M UMITYJIbC (POTOHA, IEPHOJ MOIypacIaja,
DHEPTHs CBSI3M aTOMHBIX SJEp, NPHU ONMCAHUM IPABHIBLHO TPAKTOBATH (DM3MUYECKUI CMBICI HCIIONB3YEMbIX
BEJIMYUH, NX 0003HAYECHHS U €JMHUIIBI, YKa3bIBaTh (HOPMYJIBI, CBA3BIBAIOIINE TAHHYIO (PH3HYECKYIO BEIMUUHY C
JPYTHMH BEJIMYMHAMHE, BBIYUCIIATH 3HAYCHUE (PU3MUECKON BEITMUMHBL;

AQHAIM3UPOBATH (PM3MYECKHUE MTPOILIECCHl U SBJICHUS, UCTIONB3YS (PH3HMYECKUE 3aKOHBI M IPHHIIMIIBI: 3aKOH
Oma, 3aKOHBI ITOCIIEA0BATENFHOTO | MapaljIeIbHOT0 COSNHEHNs TIPOBOJHUKOB, 3aKoH J[koyms—Jlenna, 3akoH
ANIEKTPOMAarHUTHOM MHIYKIMHU, 3aKOH INPSIMOJIMHEHHOTO paclpOCTpaHEHHs CBETa, 3aKOHBI OTPAaKEHHS CBETa,
3aKOHBI TPEJIOMJICHUS CBETa, ypaBHEHHE DWHIITEHHA i (poTodddekTa, 3aKOH COXpaHEHHs SHEPTUH, 3aKOH
COXpaHEHHUsl MMITYJIbCa, 3aKOH COXPaHEHMs 3JCKTPHUUECKOrO 3apsia, 3aKOH COXPAaHEHHs MacCOBOTO YHCHa,
nocrynarel bopa, 3aKOH paJHOaKTUBHOIO pacmhaja, NPy 3TOM pa3jinyaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA,
€ro MaTeMaTHYeCKOE BBIPKEHHE U YCIOBHS (TPaHUIIbI, 00JIaCTH) IPUMEHUMOCTH;

OIIPEACIATh HAIPaBJIEHHE BEKTOPA MHAYKIIMM MarHUTHOTO IIOJISl IPOBOJTHHUKA C TOKOM, CHJIBI AMIIepa
cuisl Jlopenna;

CTPOUTH U ONHCHIBATH N300pakeHNE, CO3IaBaeMOe TUIOCKUM 3epKaJioM, TOHKOH JINH301;

BBITIOJIHATH OKCHEPUMEHTHI 11O HMCCICIOBAaHUIO q)HSH‘IeCKI/IX SIBIICHUN 1 IIpoOHeCCOB C HCIIOJIBb30BaHUEM
OPSMBIX W KOCBEHHBIX HW3MEPEHHI: TPU STOM (QOPMYyIHpPOBATH INPOOJIeMy/3ajady M THIIOTE3y Y4eOHOro
IKCIEPUMEHTa, COOUpATh YCTAHOBKY W3 MPEIJIOKEHHOI0 000PY/I0BaHMUs, TIPOBOIUTH ONBIT H (HOPMYIHPOBATH
BBIBO/JIBI,



OCYILIECTBIISITh TPSMbIE M KOCBCHHBIC H3MEPCHUS (PH3MUYECKHX BEJIWYUH, TPH DSTOM BBIOHPATH
ONITUMAJBHBIH CIIOCO0 M3MEPEHUS M UCIIOJIL30BATh U3BECTHBIC METOJIBI OIICHKH ITOTPENIHOCTEH H3MEPEHUIA;

UCCIIEIOBATh 3aBUCHMOCTH (DPU3UYECKUX BEJIWYHH C HMCIOJIH30BAHUEM IPSIMBIX M3MEPEHUN: TPU 3TOM
KOHCTPYHPOBATh yCTAaHOBKY, (PMKCHPOBATH PE3YJILTATHI MOIYYCHHON 3aBUCHUMOCTH (PH3MUYCCKHX BEIUYHH B
BUjIe TaOJHIl ¥ TPAQUKOB, JIENIATh BEIBOJIBI IT0 PE3yJIbTATaM UCCIICIOBAHUS;

coOiromate mpaBwia O€30MacHOTO Tpyda IpPH TPOBENEHHUM WCCIEAOBaHWN B paMKax ydeOHOTO
IKCIIEPUMEHTA, Y4eOHO-HUCCIIE0BATEIbCKON U MPOCKTHOW NEATEILHOCTH C MCIOJIh30BAHHEM H3MEPHTEIBHBIX
YCTPOICTB U IaO0OPaTOPHOTO 000PYAOBAHNUS;

pemarh pacuETHBIC 33]]aud C SIBHO 3aJIaHHON (PU3MYECKOil MOJIENBIO, UCHONB3Ysl (PM3MUYECKHE 3aKOHBI U
NPUHIMITLI, HA OCHOBE aHANIM3a YCJIOBUS 3a/layd BHIOUPATh (PH3HUYECKYIO MOJEIb, BBIIENIATH (DUIMUCCKHE
BEJIMYUHBI M (HOPMYJIbI, HEOOXOAUMBIC il €€ pelICHHs, MPOBOJUTH PAcU€Thl M OLCHUBATh PEATbHOCTH
MOJTy4YEHHOTO 3HAYCHUS (DU3UYCCKON BEITMYUNHBL,

peliaTh Ka4eCTBCHHBIC 3a/1a4M: BHICTPAUBATh JIOTHUSCKU HEMPOTHBOPECUUBYIO IIETIOUKY PACCYKICHHUH C
OTOPOH Ha U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUYECKUE SBIICHUS;

UCIIOJIB30BaTh TPU PEIICHUH YYCOHBIX 3a]]a4 COBPEMEHHbIC NH()OPMAIMOHHBIC TEXHOJIOTHH JIIs TIOUCKA,
CTPYKTYPUPOBAHUS, WHTEPIPETAlMU ¥ MPEJACTABICHUS Y4YeOHOH M HAyYHO-TIOMYJIAPHOW WH(pOpMAIIVH,
MOJTyYECHHON U3 Pa3IMYHBIX UCTOYHUKOB, KpUTHUECKU aHAJTU3UPOBATH MOIyYaeMyt0 HHPOPMAIIHIO;

OOBSICHATH MPUHIUIBI JEHCTBUS MalIWH, MPHOOPOB M TEXHUYECKUX YCTPOWCTB, Pa3indaTh YCIOBHS MX
0€30MMacHOr0 UCIOJIL30BaHMsI B TOBCEIHEBHOM KU3HHU;

NPUBOJUTH TPUMEPHl BKJIAAa POCCHHCKHX U 3apyOC:KHBIX YUYEHBIX-(PH3MKOB B pPa3BUTHE HAyKH, B
00BSACHEHHE TIPOIIECCOB OKPYIKAIOIIET0 MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHH;

HCIIOJIb30BaTh TCOPCTUYCCKUC 3HAHUA 110 (I)I/I?:I/IKG B HOBCCI[HCBHOI\/'I JKU3HU 1A oOecrieueHust
0€30MacHOCTH MPHU O0pallleHUH ¢ MPUOOPaMU M TEXHUYECKUMHU YCTPOMCTBAMH, I COXPAHEHUS 3/I0POBbSI U
COOJIIOJICHHST HOPM 3KOJIOTHYECKOTO MOBEJCHNUS B OKPYKaIOIIEH cpesie;

paboTaTh B TpyIIE C BBHINOJHEHHUEM PAa3IUYHBIX COLUUAIBHBIX pOJICH, TUIAHUPOBATh PaOOTy TPYIIIBL,
palMoOHAJILHO pPAaCHpeaciiATh O6$I3aHHOCTI/I U IJIaHUPOBATh ACATCIBHOCTb B HCECTAHAAPTHBIX CUTyallUAX,
a/IeKBaTHO OLICHUBATH BKJIAJ KaXIOTO U3 YYACTHUKOB TPYIIIEI B PEIICHUE paCCMaTPUBAEMOI TPOOIEMEI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC

KoaudecTBO 9acoB

JuaexkTpoHHble (UU(poBbHIE)

Nei/m BaHuMe pa3jesioB M TeM NPOIrpaMMbl Kontpoabubie  IlpakTnueckue
Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoTshI
Paznen 1.OU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUA
11 ®du3nKa U METOJIbl HAYYHOTO 5 bubnmoreka [JOK
' HO3HAHKS https://m.edso00.ru/7f41bf72
Hroro no pazaeny 2
Pa3znea 2.MEXAHUKA
bubmuoreka [JOK
21 Kunematitka > https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
22 Aumamika ! https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 1 bubnunoreka [JOK
' KMHETUYECKOU TEOpUHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2 1 1
3 OCHOBBI TEPMOHHAMHKIL 0 https://m.edsoo0.ru/7f41bf72
33 ArperaTHbl€ COCTOSTHUS BEUIECTBA. 5 but6mmorexa [JOK
' @Da30BbIe NEPEXO/IBI https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 24



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

Paznea 4.9JIEKTPOIMHAMUKA

bu6mmoreka [JOK
41 DTIEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
49 IToCTOSIHHBIN 7IEKTPUUECKUH TOK. 12 bubmmorexa [IOK
' Toku B pa3MyHbIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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

11 KITACC

KoanuecTBo yacos
HaumeHoBaHue pa3/iesioB U TeM JuaekTpoHHbIe (UU(pOBbHIE)
Ne i/ Konrpouabneie | IIpakTuyeckue
NMPOrpaMMblI Bcero o0pa3oBaTebHbIE PeCypChl
padoThI padoThI
Paznen 1.2JIEKTPOAUHAMUKA
MarauTHoe nosie. D1eKTPOMAarHuTHAs bubnmoreka [JOK
1.1 11 1 3
WHYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nea 2.KOJIEBAHUS U BOJIHbI
51 MexaHn4yecKkue U SJIEKTPOMarHUTHbBIE 9 1 bubnmoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHn4yecKkue U SJIEKTPOMArHUTHBIE 5 1 bubmmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
23 Onrika 10 3 https://m.edso0.ru/7f41c97¢c
Hroro no pazgeny 24
Pasnen 3.0CHOBBI CTIEIIMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH
31 OCHOBBI crIeIIMAIBHON TEOPUHU 4 1 bubnunoreka [JOK
' OTHOCUTEIIBHOCTH https://m.edso0.ru/7f41c97c
Uroro no pazneny 4
Pa3znen 4 KBAHTOBAS ®U3UKA
. bubnmoreka [JOK
4.1 DeMeHThl KBAHTOBOM ONTHUKHU 6 https://m.edsoo.ru/7fA1c97c
bu6mmorexa [IJOK
4.2 CrpocHue atoma 4 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

4.3 ATOMHOE SApO

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

Hroro no pazgeny

15

Paznea 5.2JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKH

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 7 ngj}jﬁ}fiﬁ)?ﬁ}; £41c97c
Hroro no pazueny 7
Paznen 6.OBOBLIAIOLIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 ngjﬁ?g{ﬁ)gﬁﬁ £41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE
Ne HMara uugposbie
Tema ypoka Konrpoubusie | Ilpakruyeckue
n/n Bcero H3YyYeHHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl

1 ®dusuka — Hayka o npupoje. Hayunsie 1 bubnmnoreka HOK
METO/IbI TO3HAHUSI OKPYKAIOIIET0 MUpa 01.09.2023 | https://m.edsoo.ru/ff0c32e2
Posb 1 MecTo (hm3uKu B popMUpOBaHUN

2 COBPEMECHHOI i)a HOI K(z I’EI/IHIE)I MHpa, B 1 bubmorexa [JOK

P e P P 04.09.2023 |  https://m.edsoo.ru/ff0c33e6
MIPAKTUIECKON JCSITEILHOCTH JTFOACH
MexaHnndeckoe JBHKEHUE.

3 OTHOCUTENBHOCTh MEXaHUYECKOTO 1 bubnunoreka LIOK
newkenus. [lepemernienue, CKOpocTsb, 08.09.2023 | https://m.edsoo.ru/ff0c3508
yCKOpEeHHUE

4 PaBHOMepHOE NPSIMONIMHEWHOE IBHKEHUE 1 bubmorexa LIOK

P P 8 11.09.2023 | https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSAMOIUHENHOE 1 bubmmnoreka HOK
JABUKCHHE 15.09.2023 | https://m.edsoo.ru/ff0c372e

6 CBoboaHoe nageHue. Y CKopeHue 1 bubmuoreka [IOK
CBOOOTHOTO TTa/IeHUs 18.09.2023 | https://m.edsoo.ru/ff0c39cc

7 Kpuonuneiinoe neuxenue. [IBuxeHne 1 bubmuoteka [IOK
MaTEpUaIbHOU TOYKH 110 OKPYKHOCTH 22.09.2023 | https://m.edsoo.ru/ffOc3ada
[Tpunatmn oTHOCHUTENbHOCTH ["anumes.

8 WNHepuuanbHble CUCTEMBbI OTCUETA 1 bubmorexa HOK

Pl . ' 25.09.2023 |  https://m.edsoo.ru/ffOc3be8
[IepBe1it 3ak0oH HproTOHA
Macca tena. Cuina. [punnun
9 CYIepHo3HInU CHil. BTopoii 3akoH 1 bubmmorexa [JOK
JHEP 1 + BTOP y 29.09.2023  https://m.edsoo.ru/ff0c3be8
HeroToHa 1711 MaTepuaibHOW TOUKH

10 Tperuii 3axon HeroTona st 1 bu6nunorexa LIOK

MaTepUATBHBIX TOUYEK 02.10.2023 | https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

11 3aKkoH BceMUpHOTO TsiroteHus. Cuna bu6muoreka [IOK
TskecTH. [lepBas kocMHuueckast CKOpPOCTh 06.10.2023 | https://m.edsoo.ru/ff0c3d00
bu6nmoreka [IOK
12 C .3 I'yka. B
18 YHPYTOCTH. Saion & yia. Bee Teia 09.10.2023 | https://m.edsoo.ru/ff0c3el8
Cuna tpenusi. KoadunmeHT tpenus.
13 Cuna CIC))H OTI/IBJIeI({bI/Iq:I npu ,[[BI/I)P;CGHI/II/I bubmorexa LIOK
P P 13.10.2023  https://m.edso0.ru/ffoc3f76
TeJa B KUJAKOCTH WIH rase
[TocTynarensHOE U BpaliaTeIbHOE
14 JBKEHHE a0COIFOTHO TBEPAOTO TEa. bubnunorexa LIOK
MowmenT cuibl. [lnewo cunbl. YcnoBus 16.10.2023 | https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO Tea
Nmnynsc MaTepuanbHOW TOUYKH, CUCTEMBI
15 MaTepUalIbHbIX TOYEK. MMITynbe cumsbl. bubnuoreka [IOK
3aKOH COXpaHEHMsI UMITYJIbCA. 20.10.2023 | https://m.edsoo.ru/ff0c43d6
PeaktuBHOE NBHXKEHUE
Pa6ota u momrHOCTE critbl. Knnetuaeckast
16 SHEprus MarepualibHON Touku. Teopema bubmorexa [JOK
P P o 1CoP 23.10.2023 | https://m.edsoo.ru/ff0c4502
00 M3MEHEHUU KMHETUYECKOM SHEPT U
[ToTrennmanpHas SHEpTHsl.
[ToreHmanpHas 3HEPrUst 0
17 nedhopmu OBaHHOfII'II) I/}I,II;[II))IYF bubnmorexa IOK
PMIP PYCHHEL 27.10.2023 | https://m.edsoo.ru/ff0c461a
[ToTenuuansHas SHEprus Tena BOIU3U
MMOBEPXHOCTU 3eMIIN
[ToTeHnnanpHbIe U HEMOTEHIIUATBHbBIE
cuibl. CBs3b pabOThI HEMTOTEHIIMATBHBIX
18 CUJI C U3MEHEHUEM MEXaHUYECKOU bubmorexa [JOK
06.11.2023  https://m.edsoo.ru/ff0c478c
SHEPTUH CUCTEMBI TeN. 3aKOH COXPaHEHUS
MEXaHUYECKOU SHEPIUHu
JlabopaTtopHas pabota «lccnenoBanue
CBSI3U PAOOTHI CHITBI C U3MEHEHUEM
19 .
MEXaHUUYECKON SHEpPIUHU Tella Ha pUMepe 10.11.2023
PaCTSDKEHUS PE3UHOBOTO KI'yTa
20 Kontponbhas pabota mo teme bubnuoteka [JOK



https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHHUS B MEXAHUKE

13.11.2023

https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE NOJIOKEHUS MOJIEKYJIIPHO-
KUHETHUYECKON Teopuu. bpoyHOBCKOE
nskenue. Auddysus

17.11.2023

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

Xapaxkrep JBHKEHUS U B3AUMOACHCTBUS
yacTUL BeuiecTsa. Monenu cTpoeHus
ra3oB, KHUJAKOCTEH U TBEPIBIX TeEIl

20.11.2023

23

Macca monekyn. KonuyecTBo BemecTsa.
[Tocrosinnas ABoraapo

24.11.2023

24

TemnoBoe paBHOBecue. Temneparypa u e€
n3Mepenue. [lkana remneparyp Lienscus

27.11.2023

25

WUneanpusriii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

01.12.2023

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4fde

26

AOGcomtoTHas TeMiepaTypa Kak Mepa
cpeaHel KHHETUYECKON SHEPIUu
JBUKEHUS MOJIEKYJ. Y paBHEHHE
MenneneeBa-Kinaneipona

04.12.2023

bubnuoreka [{OK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanmbToHa. ["a30BbIC 3aKOHBI

08.12.2023

28

Jlaboparopnast pabota «MccnenoBanue
3aBHCHMOCTH MEXIY ITapamMeTpaMu
COCTOSTHUS pa3pPEeKEHHOTO Ia3a

11.12.2023

29

H3onporiecchl B eanbHOM ra3e u ux
rpaduyeckoe npeacTaBieHue

15.12.2023

bubmmoteka IIOK
https://m.edsoo.ru/ff0c570e

30

BryTrpennss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI M CTIOCOOBI
e€ n3MeneHus. KonndecTBo TEMIOTH U
pabota. BuyTpenHsis sHeprus
OJHOATOMHOI'0 HJEalIbHOTO ras3a

18.12.2023

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

31

Bunsl Tenonepenaun

22.12.2023

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
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VY nenbpHag TEINIOEMKOCTD BEIIECTBA.

but6mmoreka [IOK

32 KOJIHHECTBO TenIOTH! npi . 25.12.2023 | https://m.edsoo.ru/ff0c5c36
Teruionepenave. AnnadbaTHbIN polecc
33 IIepBblil 3aKOH TEPMOAVMHAMUKH U €TI0 bubnnoreka [JOK
MIPUMEHEHHUE K U30MpoIeccam 29.12.2023 | https://m.edsoo.ru/ffOc5efc
34 HeoOpaTuMocTh poI1ieccoB B IPUPO/IC. bubnmoreka [JOK
Bropoii 3akoH TepMOIUHAMUKHI 08.01.2024 | https://m.edsoo.ru/ff0c6230
35 [punuun nevictus u K11/ TermoBoit bubnunorexa LIOK
MaII1HbI 12.01.2024 | https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KITJ1 15.01.2024
37 DKOJOTHYECKHE MTPOOIEMbI
TEIUI0IHEPTETHKU 19.01.2024
38 O6o06maromuit ypok «MosekyispHas Bu6mmoteka [JOK
¢uznka. OCHOBBI TEPMOIMHAMUKIY 22.01.2024 | https://m.edsoo.ru/ff0c6938
KonTponbnas pabora no teme
39 «MonekynsapHas ¢puszuka. OCHOBBI bubmorexa LIOK
26.01.2024 | https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 ITapooGpa3zoBaHue U KOHAECHCALMSL. bubmuoteka [IOK
Wcnapenue u kunenue 29.01.2024 | https://m.edsoo.ru/ff0c63b6
41 AOCOII0THAS 1 OTHOCUTEIbHAS bubnmorexa LIOK
BJIQXKHOCTh Bo3AyXa. HacklleHHbIi map 02.02.2024 | https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucraimmueckue n
4 amopdHbIe Tena. AHU30TPOIIHS CBOKCTB bubnnorexa [JOK
KpucTayos. JKuakue KpucTasuibl. 05.02.2024  https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTEpHUAIIBI
43 [InaBnenue n KpucTauM3anus. Y aenbHas but6mmoreka [IOK
TertoTa maBneHus. Cyoaumanus 09.02.2024 | https://m.edsoo.ru/ff0c6708
but6mmoreka [IOK
44 YpaBHeilHe TeILIoBoro baarica 12.02.2024 | https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Tei. DISKTPUIeCKui bubnuotexa [JOK
3apsf. [[Ba Buaa dJ€KTpUUECKUX 3apsiioB 16.02.2024 | https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
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https://m.edsoo.ru/ff0c600a
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[IpoBOIHUKHU, TUBTIEKTPUKHU U

46 MOJYIPOBOIHUKU. 3aKOH COXPaHCHUS bubmorexa I[JOK
YHPOBOA ' P 19.02.2024 | https://m.edsoo.ru/ffOc6bcc
ANEKTPUIECKOTO 3apsa
47 B3aumoneiictBue 3apsinoB. 3akon Kynona. bubnmnoreka HOK
ToueuHbIN ANEKTPUUECKUN 3apsT 27.02.2024 | https://m.edsoo.ru/ffOc6ced
Hanpsx€HHOCTB JIEKTPUYECKOT0 MOJIA.
48 [IpUHIKIT CYTICPIIO3UITUHN DIICKTPHUCCKUX bubsmorexa [IOK
P . Hep . P 26.02.2024 | https://m.edsoo.ru/ff0c6df2
nosiei. JInHuM HanpsHKEHHOCTH
49 Pabota cuit 3IeKTpOCTaTHYECKOTO MO, bubmmoreka [JOK
ITorennman. PazsocTs noreHnnagios 01.03.2024 | https://m.edsoo.ru/ffOc6f00
[TpoBOTHHMKY U AUDIICKTPUKHU B
50 Z)J'IpeKT I([)CTaTI/I‘{eI([JKOM HOIJ)'IC bubmorexa HOK
P ' 04.03.2024 | https://m.edsoo.ru/ff0c7018
JlunnnekTpudeckast IpOHHUIIAEMOCTD
N bubnuoreka [{OK
51 6) .K
HERIPOCMEOUTD. BOR/CHEATOP 11.03.2024 | https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD TIOCKOTO
52 KOHJIEHCATOpa. DHEPTHs 3apsHKEHHOTO bubmorexa [JOK
pa. JHEP P 15.03.2024 | https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
Jlaboparopnast pabora "M3mepenue
53 ) ; 1
AMEKTPOEMKOCTH KOHACHCATOpa 18.03.2024
[TpuHIMTT NEWCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOTTMPOBAIILHOTO
54 7 .
ammapara, CTpyHHOTO MPUHTEPa 99 03.2024
DneKTpocTaTUYeCKas 3alluTa.
3a3eMIIeHHE AIIEKTPOIPUOOPOB
DNEeKTPUUECKUN TOK, YCIIOBUS €r0
55 cymectBoBanus. [locrosunsiii Tok. Cuna
toka. Hanpsbxenue. ConpoTuBieHue. 01.04.2024
3akoH OMa 1t yyacTKa Lenu
[TocnenoBarenpHOE, TapaUIETBLHOE,
56 CMEIIIaHHOE COEIMHEHNE MPOBOTHUKOB 0.5 bubmorexa [JOK
POBOA ' ' 05.04.2024 = https://m.eds00.ru/ffOc74f0

JlabopaTtopHas pabota «3ydeHue



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
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CMCHIAHHOTO COCAUHCHU A PC3UCTOPOB»

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO

but6mmoreka [IOK

57
ToKa. 3akoH Jlxoyns-Jlenna 08.04.2024 | https://m.edsoo.ru/ff0c7838
3axoH OMa 11 TOJIHOM (3aMKHYTO)
anekTpudeckon nenu. Koporkoe
58 3ambIkanue. JlaboparopHas pabora 0.5 bubmmorexa [JOK
' PHAD ' 12.04.2024 | https://m.edsoo.ru/ff0c7ae0
«M3mepenune DJ]C uCTOYHUKA TOKA U €T0
BHYTPEHHETO COIPOTHUBICHUS
DneKTpOHHAsi TPOBOAUMOCTH TBEPABIX
59 METaJIJIOB. 3aBUCUMOCTb CONPOTUBIICHUS
METAJIJIOB OT TEMIIEPaTyPhl. 15.04.2024
CBepXnpoBOJIUMOCTD
OJneKTpUUeCKU TOK B Bakyyme. CBolcTBa
60
ANEKTPOHHBIX IMYYKOB 19.04.2024
[TonynpoBogHUKH, X COOCTBEHHAs U
61 IIpUMECHas MPoBOAUMOCTh. CBOMCTBA P— bubnuoreka [IOK
n-nepexoza. IloaynpoBogHUKOBEIE 22.04.2024 | https://m.edsoo.ru/ff0c84ae
prOOpbI
DJEeKTpUUYECKUI TOK B pacTBOpPax U
62 pacruiaBax 3JIEKTPOJIMUTOB. bubnmnoreka HOK
DNEeKTPONUTHYECKAs TUCCOLUAIIHS. 26.04.2024 | https://m.edsoo.ru/ff0c82ba
OneKTpoan3
DNeKTpUYecKUil TOK B ra3ax.
63 CamocToATeNbHBIN U HECAMOCTOSTEIbHBIN brbmmorexa LTOK
29.04.2024 | https://m.edsoo.ru/ff0c84ae
pa3psa. Monnus. [1nasma
DneKkTpudeckue npudopbl U yCTPOicTBa U
64 UX I 51<anecx0e1;1 I/INE}HCHZC I;'I aBUJIa bubmmorexa [IOK
P P P 03.05.2024 | https://m.edsoo.ru/ff0c86fc
TEXHUKU 0€30MacCHOCTH
65 O6o06maromuit ypok bubnmnorexa [JOK
«DNEKTPOIMHAMHKA 06.05.2024 | https://m.edsoo.ru/ffOc88be
66 KonrtponsHas pabora no teme bubmuoteka [IOK
«Onekrpocraruka. [locTossHHBIN 13.05.2024 | https://m.edsoo.ru/ffOc8a8a



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
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JIIEKTPUYECKUN TOK. TOKH B pa3iIM4HbIX

cpenax»
67 PesepsHblil ypok. KonTponbHas padora 1 bubmnoreka [JOK
1o Teme "DIeKTpoauHaMuKa" 17.05.2024 | https://m.edsoo.ru/ff0c8c56
68 PesepBHeIil ypok. Q000NN YPOK IO 1 bubnmnoreka HOK
temaMm 10 knacca 20.05.2024 | https://m.edsoo.ru/ff0c8f6c
OBLIEE KOJIMYECTBO YACOB I1O0 68

[NPOT'PAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KITACC

KoaunuyecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Kontpo | IIpakru
Tema ypoka Jdara nzyyenus oOpa3oBaTe/ibHbIE
n/n Bcero JbHbIE yecKue
pecypchbl
padorel | padoThI
[TocTosTHHBIE MarHUTHI ¥ KX
i .M .

1 B3aMMO/ICHCTBHE u arHUTHOE I10JIe 1 04.09.2023 bubmuorexa [JOK
Bektop MarHuTHOM UHAYKUWU. JInHUK https://m.edsoo.ru/ff0c9778
MarHUTHON WHTYKITUU
MarsuTHO€ 10J1€ IPOBOTHUKA C TOKOM. Eub 10K

noMMoTeKa

2 .B i 1 7.09.202
OmnwiT Dpcrena. Bzanmoneiicreue 07.09.2023 httos://m.edsoo.ru/f0co8fe
MIPOBOJIHUKOB C TOKOM

3 JlaGopaTtopHast pabora «3yuenue 1 1 11.09.2023 bubnnoreka [JOK
MAarHUTHOTO TTOJISI KATYIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME MArHUTHOTO TOJIS Ha
IpOBOAHMK ¢ TokoM. Cuiia Amnepa. Bu6 10K

nonmoTexa

4 n 1 1 14.09.202
Hav6opaTopHasi pabora «MccnemoBanue 09.2023 https://m.edsoo.ru/ff0c9aco
JIEMCTBUSI MOCTOSIHHOTO MarHuTa Ha paMKy
C TOKOM)

JleficTBME MarHuTHOTO TOJISI Ha

5 BHK Cs 3apSKEHHYIO YacTH 1 18.09.2023 bubmorexa HOK
ABIDIYIIYIO P Y g R https://m.edsoo.ru/ff0c9df4
Cuna Jlopenna. Pabota cumnsl Jlopenia
OnekTpoMarouTHas UHAyKIus. [lotok

6 BEKTOpPa MarHUTHOW MHAYKLUH. 9I[CV 1 91.09.2023
WHIYKITAA. 3aKOH 3JIEKTPOMArHUTHOM
nHaykiuu Gapanes

7 JlabopaTtopHnas pabora «HcciaenoBanue 1 1 95 09.2023 bubnmoreka [JOK

SIBJICHUSA BHeKTPOMaFHHTHOﬁ UHAYKOUN

https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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https://m.edsoo.ru/ff0ca150

NuaykTuBHOCTS. SBIEHUE
camonHaykuu. 9J1C caMOMHAYKIUN.
DHeprusi MarHuTHOTO TOJIsl KaTYIIKH C
TOKOM. DJIEKTPOMArHUTHOE T0JIe

28.09.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTponucTBa U UX
IIPUMEHEHHUE: TIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMAarHUTBhI, 3JIEKTPOABUTaTENb,
YCKOPHUTENH JIEMEHTaPHbIX YaCTHILI,
WMHAYKIIMOHHAs T1€Yb

02.10.2023

10

O6o06maromuii ypok «MarauTHoe 1oJie.
DONEeKTPOMarHUTHASE MHIYKIIHS

05.10.2023

bubmuorexa [JOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no Teme
«MaruauTtHoe nose. DJIeKTpOMarHuTHas
WHTYKIAS

09.10.2023

bubmuorexa [JOK
https://m.edsoo.ru/ffOcad58

12

CB00OOIHBIE MEXaHHYECKHE KOJICOaHH.
lapmonnyeckue konebanus. Y paBHEHUE
rapMOHHMYECKHUX KOJICOaHUH.
[IpeBpamienue sHeprun

12.10.2023

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

13

JlabopaTtopHas padora «HcciaenoBanue

3aBUCHMOCTH TIEPHOJIa MAJIBIX KOJIeOaHMit

rpy3a Ha HUTH OT JJIMHBI HUTH U MacChl
rpy3a»

16.10.2023

14

KoneGarenbHblil koHTYp. CBOOOJHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHUs B
UiealbHOM Kojie0aTeIbHOM KOHTYpE.
AHAIIOTHS MEXKIY MEXaHHUECKUMH U
AJIEKTPOMArHUTHBIMH KOJICOaHUSIMU

19.10.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3aK0H COXpaHEHUS
SHEPTHH B UACATHHOM KOJeOaTeIbHOM

23.10.2023

bubmuorexa [JOK
https://m.edsoo.ru/ffOcb9c4



https://m.edsoo.ru/ff0ca600
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https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
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KOHTYpE

16

[IpencraBieHue o 3aTyxarImx
KosieOaHusx. BoHyXIeHHBIE
MeXaHH4eCKHe KoneOanus. Pe3oHaHc.
BBIHY)KZ[CHHLIG BHGKTpOMaFHI/ITHbIe
KoJIeOaHMs

26.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[lepemennsbiit Tok. CUHYCOUJAIbHBIN
MepEeMEHHBIN TOK. MOITHOCTh
MIEPEMEHHOT0 TOKA. AMIUTUTYIHOE U
JICHCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U
HaIpsKEHUs

06.11.2023

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBocTso,
nepegava u noTpedaeHue dJIeKTPUIECKOM
SHEPIruu

09.11.2023

19

YCTpolcTBO U MPAKTUYECKOE TPUMEHEHUE
ANEKTPUYECKOT0 3BOHKA, T€HEpaTopa
MIEPEMEHHOTO TOKA, JIMHUI
ANIeKTpoIepesayd

13.11.2023

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

20

DKOJIOTHYECKUE PUCKHU TIPU TIPOU3BOICTBE
anekTposHeprun. Kynerypa
HCIIOJIb30BAaHMS DJIEKTPOIHEPTIUU B
MMOBCEIHEBHOM KU3HHU

16.11.2023

21

MexaHnueckne BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuona. Cxkopocts
pacmpoCcTpaHEHHs U JTMHA BOJIHEI.
[Tonepeunbie ¥ MPOOIBLHBIE BOJHBI

20.11.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcca54

22

3Byk. CkopocTb 3ByKa. [ pOMKOCTB 3ByKa.
Bricora Tona. TemOp 3Byka

23.11.2023

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

23

BHGKTPOMaFHI/ITHI)Ie BOJIHBI, UX CBOMCTBA

27.11.2023

bu6mmorexa [IOK



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

U ckopocTs. [Ikana 351eKTpOMarHuTHBIX
BOJIH

https://m.edsoo.ru/ffOccfe0

HpI/IHHI/IHbI pPaaroCBA3U U TCICBUACHU.

24 30.11.2023
Passutue cpeacrs cBsa3u. Paguonokanus
25 Kontponsnas padora «Konebanus u 04.12.2023 bubnuoreka [IOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpssMonMHENHOE pacpOCTPaHEHHUE CBETA
26 Bz HOPOJIHOM C 5 e "Fl)“oqelt)lﬂmﬁ 07.12.2023 bubmmorexa LIOK
AHOPOTON Cpese. e https://m.eds00.ru/ff0cd350
UCTOYHHMK cBeTa. JIyd cBeTa
OTtpakeHue cBeTa. 3aKOHBI OTPAKEHUS Bt 1OK
3 noIMoTeKA
27 cBera. [TocTpoeHune n300pakeHUH B 11.12.2023 https://m.edsoo.ru/ffocd4e0
IJIOCKOM 3epKaje
[Tpenomnenue cera. [lonHoe BHyTpeHHEee
28 otpaxkenue. [IpenenbHblil yroin moaHoro 14.12.2023 bubmmorexa LOK
P - HPeA r o https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKeHUs
29 JlaGopaTtopHas paborta «3mepeHue 18.12.2023 bubnunoreka [JOK
MoKa3aTesisi MPeJIOMJICHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
JIunssl. [TocTpoenue n3odpaxeHuil B Bu6 [IOK
. uOIMoTeKa
30 mua3e. @opMyIia TOHKOH JTHH3HI. 21.12.2023 httos://m.edsoo.ru/ffocdd1e
YBenuyeHue JTuH3bI
31 Ha6f>paTopHaﬂ pa60T'ci «MccnenoBanue 95 .12 2023
CBOWCTB M300paXCHU B JIMH3AX)
Hucnepcus cBeta. Cll0KHBIN COCTaB
32 oemoro ceera. L[Bet. JlabopaTopHas 28.12.2023
paborta «HabnroneHue Aucepcun CBETay
33 WNuTtepdepentus ceera. JII/I(l)PaKHI/ISI 08.01.2024 bubnuorexa [JOK
cBeta. JlubpakunoHHas pemeTka https://m.edsoo.ru/ff0ced22
34 ITonepedyHOCTh CBETOBBIX BOJIH. 11.01.2024 bubnnorexa [JOK

HOJIHpI/ISaI_II/ISI CBC€Ta

https://m.edsoo.ru/ff0cf02e
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OnTuueckue mpuOOPHI U YCTPOUCTBA U

35 15.01.2024
YCIIOBUS UX O€30MacCHOTO MPUMEHEHUS
['paHuIIBI IPUMEHUMOCTH KJIACCUYECKOU
36 MexaHuku. [locTynars crienuanbHOH 18.01.2024 bubmmorexa [IOK
o%Ly B h https://m.eds00.ru/ff0Ct862
TEOPUU OTHOCUTEILHOCTU
OTHOCUTETHHOCTH OJTHOBPEMEHHOCTH.
37 3ame1JIeHne BpPEMEHH U COKpAIlEHUE 22.01.2024 bubmmorexa [JOK
P P o https://m.edsoo.ru/ffOcfa42
JUTMHBI
DHeprus ¥ UMIYIIbC PEISITUBUCTCKOH
38 yacTuilbl. CBSI3b MAacChl C SHEPTUEH U 25.01.2024 bubmmorexa [JOK
HpL- P R https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHUS MOKOS
39 KOHTpOJ‘IBHafI pabota «Ontuka. OCHOBBI 99.01.2024 bubnuorexa [JOK
CIielIMaIbHON TEOPUH OTHOCUTEIBLHOCTI) https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. Dopmyna [1nanka. DHeprus u 01.02.2024 bubnnoreka [JOK
UMIyIsC GOTOHA https://m.edsoo.ru/ffOcfel6
41 OTKpBITHE U UCCIIEIOBAHUE 05.02.2024 bubnunoreka [JOK
dororddekra. Onbitel A. I'. Cronerosa https://m.edsoo.ru/ffOcffc4
3akoHb! poTodddexra. YpaBHEeHHE Eub 1OK
. . uOIMoTeKa
42 OliHmTeitHa 11 poroaddexra. «Kpachas 08.02.2024 https://m.edsoo.ru/ffod015e
rparuiay Gorodddexra
43 JlaBienue CBeTa.VOHI)ITBI I1. H. JIeGenena. 12.02.2024 bubmuorexa [JOK
XUMHYECKOE JEUCTBHUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTponcTsa u
44 MPAKTUIECKOE TIPUMEHEHUE:! 15.02.2024
dboTosmeMeHT, (OTOIATUYNK, COTHEUHAS
Oarapesi, CBETOANO]]
Pemenne 3aga4 1mo Teme «DJIE€MEHTBI bu6mmorexa [IOK
45 KBAHTOBOU ONITHKI» 19.02.2024 https://m.edsoo.ru/ff0d0302
46 Monens atroma Tomcona. OTBITE 22.02.2024 bu6nmoreka [JOK



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
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Pesepdopaa no paccessHUIO 0-4aCTHLI.
IInanerapnas moxens aroma

https://m.edsoo.ru/ff0d091a

bubmuorexa [JOK
47 I1 b 26.02.2024
OCTYIAThE Hopa 6.02.20 https://m.edsoo.ru/ff0d0Oafa
Wznyuenue u normiouieHue GOTOHOB MPH
48 ne ey;o € aToMma C oui{oro (bOBH}I ' 29.02.2024 bubmmorexa LIOK
pexolt . a yp o https://m.edsoo.ru/ff0dOafa
SHEPruu Ha Ipyroi. Buasl criekTpos
BonHoBbIe cBoMCTBa yacTull. BomHsl ne
49 Bbpoiina. KopnyckynspHO-BOJHOBOM 04.03.2024 bubnnoreka [HOK
nyanu3M. CIIOHTaHHOE U BBIHYKJCHHOE https://m.edsoo.ru/ff0d0ca8
U3ITy4yeHue
OTtkppITHE PaINOAKTUBHOCTU. OTBITHI BuG 10K
noIMoTeKa
P 7.03.2024
50 e3zepdopa 1Mo onpeIeICHIIO COCTaBa 07.03.20 httos://m.edsoo.ru/fOd0fd2
PaMOaKTHBHOTO H3ITyYCHHS
CgoiicTBa anbda-, 6era-, ramma-
51 u3NydeHus. BiausiHue paanoakTUBHOCTH 11.03.2024
HAa JKUBBIC OPTaHU3MBI
OTkpBITHE TPOTOHA U HEUTPOHA.
59 H3oTonsL Aania-pacnaz[. ONEKTPOHHBIN 14.03.2024 bubnnorexka [JOK
U TMIO3UTPOHHBIN OeTa-pacnan. ['amma- https://m.edsoo.ru/ff0d1162
U3Iy4eHue
DHeprus CBS3U HYKJIOHOB B SiIpe.
53 Snepuble peakuuu. SaepHbIN peakTop. 18.03.2024 bubnmnoreka [JOK
[Tpo6iemMsl, TepCIEeKTUBEI, SKOJTOTUYECKHE https://m.edso0.ru/ff0d1356
ACTICKTHI STICPHOU SHEPTCTUKH
DnemeHTapHbIe YacTHIIBI. OTKPBITHE
54 Mo3uTpoHa. MeTo el HaOIIOIeHUS 1 91.03.2024 bu6mmorexa [IOK

PErUCTPALMH 3JIEMEHTAPHBIX YaCTHII.
Kpyrnslii cton «PyHaaMeHTanbHble

https://m.edsoo.ru/ff0d0e38
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B3anMoelicTBus. EAMHCTBO pusnueckon’
KapTUHBI MUPa»

55

Bupn 3B€3nn0r0 Heba. Co3Be3ausi, sipKue

3Bé3l[bl, IITaHEThI, UX BUAUMOC NBUXKCHUC.

Conneunas cucrema

01.04.2024

56

Connue. ConHedHas aKTHBHOCTD.
Ncrounuk sneprun ConHua u 3B€37

04.04.2024

57

3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKH.
3BE3/1bI ITIABHOM TTOCIEA0BATCIIHHOCTH.
Buytpennee crpoeHue 3B€31.
CoBpeMEHHbIE MPEJICTABICHUS O
MIPOUCXO0XACHUU U dBoJitoIu CoyHIA U
3BE3]

08.04.2024

58

Muieunsiii [lyre — Hama ["anaktuka.
[Tonoxenue u aBmxenue ConHua B
lNanmakTuke. ['anmaktuku. Y€pHple IbIPHI B
Apax rajJakTUK

11.04.2024

59

Bcenennas. Pazberanue ranakTuk.
Teopus bosbemoro B3peiBa. Penukrosoe
n3nyyeHue. MeTtarajiakTuka

15.04.2024

60

Hepemennsie mpob6ieMbl aCTpOHOMUU

18.04.2024

61

KontponbHas padota «251€MEHTHI
ACTPOHOMHUU U aCTPOPHUIUKI

22.04.2024

62

O6o0matomuii ypok. Pois ¢pusuku u
aCTPOHOMHUHU B IKOHOMHUUYECKOMH,
TEXHOJIOTHYECKOM, COLIMATLHOU U
ITHYECKOH cepax NesTeTbHOCTH
YyeJloBeKa

25.04.2024

63

O6o6maromuii ypok. Pons 1 Mmecto

29.04.2024




($U3UKU ¥ aCTPOHOMHH B COBPEMEHHOM
Hay4YHOU KapTHHE MHUpa

Ob6o6maromuii ypok. Pois puznueckoit

64 TeOpur B (POPMUPOBAHUHU TIPEICTABICHHIA 1 02.05.2024
0 (hu3nYecKoi KapTUHE MUPA
Ob6o6maromuii ypok. Mecto ¢puzndeckoit
65 KapTUHBI MUpPa B 00ILEM Py 1 06.05.2024
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MpEeJICTaBICHHUI O IPUPOJIE
66 PesepBHbIil ypok. MarHuTHOE 110J1€. 1 13.05.2024
DNEeKTpOMarHuTHAs UHIYKINS
67 PesepBHbIit }:pOK. Onrtuka. OCHOBBI 1 16.05.2024
CIEIMAIbHON T€OpUU OTHOCUTENBHOCTH
68 Pesepnblit ypok. KBantoBas ¢pusuka. 1 20.05.2024 bubmuorexa [JOK
DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 68

[MTPOI'PAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mox
penakuueit [lapdentreBoit H.A., AkunonepHoe odiiectBo «M31aTenbCTBO
«IIpocemenue»

» ®msuka, 11 xrace/ Msakumes I'.J1., bByxosues b.b., Yapyrun B.M. nion
penakiueit [TapdpentreBoit H.A., AkuimonepHoe o6mecTBo «3narenbcTBo

((HpOCBGHIGHHG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

OII SKnacc






