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MNOSICHUTEJBbHASA 3ATIMCKA

IIporpamma 1o ¢usuke 0a30BOro ypoBHSI Ha YPOBHE CpPEIHEro OOIIero
oOpazoBaHus pazpaboTaHa Ha OCHOBE TMOJIOXKEHUH W TpeOOBaHWH K pe3yibTaTam
OCBOCHHSI OCHOBHOW 00pa3oBaTeNbHOW Mporpammbl, npezcraBieHHbix B OI'OC
COO, a rtakxke ¢ y4€roM QenepanbHOl pabodel MporpamMMbl BOCIHTAHHS M
KOHIIENINK TIperofaBaHust ydebHoro mpeamera «Pusuka» B 00pa30BaTEIbHBIX
OpraHu3anusix Poccuiickoit Denepanuu, peanu3yoImux OCHOBHBIE
00pa3oBaTeIbHbIE IPOrPAMMBI.

ConepkaHue TPOrpaMMbl MO (U3UKE HAmNpaBiIeHO Ha (HOPMHUPOBAHHUE
©CTECTBEHHO-HAyYHON KapTuHbl Mmupa oOydaromumxcs 10-11 kmaccoB mpu
00y4eHnr uX (QU3MKe Ha 0a30BOM ypOBHE HA OCHOBE CHCTEMHO-ICATCIHEHOCTHOTO
noaxona. IlporpamMma mo ¢usuke coorBerctByeT TpeboBanmsiM PI'OC COO k
TUTAHUPYEMBbIM JINYHOCTHBIM, TIPEIMETHBIM W MeETalpeJIMETHBIM pe3yibTaTam
o0yuyeHHsl, a TaKKe YYHUTBHIBAET HEOOXOIMMOCTH pea3allii MEXIIPEIMETHBIX
CBsi3eil (PU3BHMKM C eCTCCTBEHHO-HAayYHBHIMH YYEOHBIMH IIpenMeTamH. B Hei
OTIPENIENAIOTCS OCHOBHBIE e M3y4YeHHs (U3UKU HAa YPOBHE CPEIHEro OOIIeTro
00pa3oBaHusl, IUIAHUPYEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (M3HMKH: JINYHOCTHBIE,
MeTaIpeMeTHbIC, PeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢u3uke BKIOYAET:

e ITaHUpYEMBIE PE3yJIbTaThl OCBOSHHMS Kypca GpHu3nku Ha 6a30BOM ypOBHE, B

TOM 4HCIIe IPEAMETHBIE PE3YJIbTATHI 110 FoaM 00yUeHHs;

e cojep)kaHue yueOHoro npeamera «Pu3nukay 1o rogaM o0ydeHusl.

Ousnka kak Hayka o Hambojee OOIIMX 3aKOHAX IMPHUPOJBI, BBICTyNas B
KauyecTBe Y4eOHOro MpeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIaJ B CUCTEMY
3HaHUH 00 okpyxatomieM mupe. LLIKoIbHBI Kype PU3NKH — CHCTEMOOOpa3y IO
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, HOCKOIBKY (DU3NUECKHE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB W SIBJICHHWN, WM3y4YacMbIX XHMHEH, OHMOJIOTHECH,
¢dusnueckoit reorpadueit u  actpoHommuei. lcmonb30BaHME W AKTHBHOE
NpUMEHeHne (QHU3MYeCKUX 3HAHWU ONpeieNnseT XapakTep M pa3BUTHE
pa3sHOOOPa3HBIX TEXHOJOTHMH B c¢epe SHEPreTUKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCa, IOJyYeHHs HOBBIX MaTepHallOB C 3a/JlaHHBIMHM CBOICTBAMHU U JAPYTHX.
Wzyuenne (u3uKM BHOCHT OCHOBHOM BKJaX B (OpPMHUpOBaHHE ECTECTBEHHO-
Hay4YHOH KapTWHBI MHpa OOydarommxcsi, B (pOpMHUpOBaHHE YMEHHH NPHUMEHSTH
Hay4HBIIl METOJI MO3HAHUA IIPH BHIIIOJIHEHUN UMH YUEOHBIX UCCIIEAOBaHUM.

B ocHoBy kypca ¢usumkm s ypOBHS cpenHero oOmero oOpa3oBaHHSA
MOJIOXKEH psAA WAEH, KOTOpble MOXKHO pPacCMaTpHBaTh KaK MPUHIMIIEI €ro
MOCTPOEHUS.



Hoes yenocmuocmu. B COOTBETCTBHM C HEW KypC SIBISIETCS JIOTHYECKH
3aBEpIIEHHBIM, OH COJICP)KUT MaTepHall U3 BCEX pa3/iesioB (PM3HKHU, BKIIOYAET KaK
BOIIPOCHI KJIACCHYECKOM, TaK U COBPEMEHHOH (DU3UKH.

Hoes cenepanusayuu. B cooTBeTCTBHMM ¢ HEW Marepwan Kypca (U3UKU
o0beIMHEH BOKPYTr (u3MuUeckux Teopuid. BemymmM B Kypce sBisieTcs
(hopMupoOBaHHE TIPENCTABICHUH O CTPYKTYPHBIX YPOBHSX MaTe€pHH, BEIIECTBE U
ToJe.

Hoea cymanumapusayuu. EE peanusanus mnpeanojaraeT HCIOIb30BaHHUE
TYMaHUTapHOTO TMOTEHNWAIa (HU3MYECKONW HAayKH, OCMBICIEHUE CBS3HM Pa3BHTHS
¢u3nkn ¢ pa3BUTHEM OOIIECTBA, a TaKXKe C MHPOBO33PEHUYECKHMH,
HPABCTBEHHBIMH U SKOJOTMYECKUMU NPOOIEMaMH.

Hoess  npuknaonoii  nanpasnennocmu. Kypc ¢usukn mpenmomaraer
3HAaKOMCTBO C IIMPOKUM KPYIOM TE€XHHYECKHX U TEXHOJOTMYECKUX HMPUIIOKESHHUH
U3y4YEHHBIX TEOPUI U 3aKOHOB.

Hoess sronocuzayuu peaausyeTcs TIOCPEICTBOM BBEJICHHS JJIEMEHTOB
COJep)KaHUS, MOCBSIIEHHBIX DKOJOTMYECKMM IHpo0ieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHHUKM M TEXHOJIOTHH, a Takke 00CYXACHHA
po0JIeM paMoOHAIBHOTO IPUPO/IOTIONIB30BAHMS M 9KOJIOTHUECKOH 6€30IacHOCTH.

Crep)KHEBBIMH DJIEMEHTAaMH Kypca (HM3HKH Ha YpOBHE CpeIHero oOIero
o0pa3zoBaHus SBISIOTCS (Qu3NUecKue Teopun ((HOpMHUPOBAHUE TMPEICTABICHUN O
CTPYKTYpE IIOCTPOCHUsI (PU3MUECKOH TEOpHH, POy (yHIAMEHTAIBHBIX 3aKOHOB U
NPUHIWIIOB B COBPEMEHHBIX MPEJICTAaBICHHAX O TPHPOJIe, TpaHHIAX
NPUMEHUMOCTH TEOPHH, JUIS OIMCAHWS ECTECTBCHHO-HAYYHBIX SBICHHA U
MPOILIECCOB).

CHCTeMHO-IeSITeNEHOCTHBIN MMOX0A B Kypce (PHM3MKM peannsyercs Ipexe
BCEro 3a CYET OpraHU3alUH SKCICPUMEHTAIBHON NEATENIHOCTH O0YYaroIIXCH.
[na  0GazoBoro ypoBHA Kypca (U3UKM — O5TO HCIOJIB30BAaHHE CUCTEMBI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIIEPUMEHTOB M J1a0OpaTOpPHBIX padoT,
KOTOpbIE B mporpamme no (Gu3uke oObeIUHEHbI B OOLIUI CHHCOK YYEHHUYECKUX
MpakTU4ecKuX paboT. BeiieneHne B yKa3aHHOM MEpevHE J1adOpaTOpHBIX PadoT,
MPOBOJUMBIX JJISI KOHTPOJII M  OLEHKH, OCYIIECTBISIETCS y4YacTHUKAMH
00pa3oBaTEeNbHOrO IpoLleCca HCXOAs M3 OCOOEHHOCTEH IIaHMPOBAaHUS U
ocHamieHust Kkabuneta Qu3uku. [lpum sTOoM oOecneuuBaeTcsi OBIAJICHHUE
00yJalomUMHCS yMEHHAMH TPOBOIUTH KOCBEHHBIE H3MEPEHHs, HCCIEIOBaHUS
3aBUCHUMOCTEH (PU3MYECKHX BEIWYMH U TIOCTAHOBKY OIBITOB IO IIPOBEPKE
MIPEIO’KEHHBIX TUIIOTES.

Bonpimoe BHUMaHWE yAeNseTCS PEIICHHIO PACYETHBIX M KaueCTBEHHBIX
3aga4. IIpu 3TOM 171 pacu€THBIX 3a1ad MIPUOPHUTETOM SBILIIOTCS 3alauyd C SBHO
3aJaHHOW (Pr3NIECKOI MOAEIBIO, TO3BOJISIOIINE IPUMEHITh N3YYCHHBIE 3aKOHBI 1



3aKOHOMEPHOCTH KaK M3 OJHOTO pas3jena Kypca, TaKk W HHTETpUpPYysS 3HAHHS U3
pa3HBIX pazfenoB. s KaueCTBEHHBIX 3aJad MPUOPHUTETOM SIBIISFOTCS 3alaHus Ha
00OBsICHEHHE TMPOTEKaHUs (U3UUECKUX SIBICHUA M IMPOLECCOB B OKPYXKAMOIIEH
JKU3HH, TpeOyromme BbIOOpa (M3NYECKOM MOAEIHM JUIS CHUTYalldH TIPaKTHKO-
OpPHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanmsimu PIOC COO K MaTepualbHO-
TEXHUYECKOMY OOECIeUeHrnI0 y4eOHOro Tporiecca 0a30BBIA YpPOBEHBb Kypca
(hm3MKK Ha ypOBHE CpeHEro o0Iero o0pa3oBaHus JOJKEH U3y4aThCsl B YCIOBUSX
MPEMETHOTO KaOWHeTa (M3MKUA WK B YCIOBHAX HHTETPHPOBAHHOTO KaOHHETa
MPEIMETOB E€CTECTBEHHO-HAYYHOTO IWMKIAa. B kabwHere (HM3WKH JOJDKHO OBITH
HeoOXxomuMoe J1labopaTopHoe O0OpyAOBaHME /sl BBINOJHEHUS YKa3aHHBIX B
nporpamMMe 1o (pU3MKe YUeHHYECKHX MPAKTUUECKUX pabOT M JEMOHCTPAIMOHHOE
o0opynoBaHue.

JlemoHCcTpanimoHHOEe O0OpyZOBaHHE (OPMHPYETCS B COOTBETCTBHU C
NPUHLIUIIOM MHHUMAITGHOW JOCTaTOYHOCTH M O0ECHeYMBaeT IOCTAaHOBKY
MEPEYHCIICHHBIX B MporpamMme IO (U3MKe KIOYEBbIX JISMOHCTPALUEN JUIs
UCCIIC/IOBAHUSI ~ W3y4YaeMbIX SBICHUH M  TNPOIECCOB, OMIUPUYECKHX H
(hyHIaMEHTANBHBIX 3aKOHOB, UX TEXHHYECKUX TPUMEHECHHIH.

JlabopaTtopHoe 000pynOBaHWE JUIsl YYCHUYECKUX MPAKTHYECKHX pPadoT
(opmupyeTcs B BHIC TEMAaTHYCCKHX KOMIUICKTOB W OOECIIeUMBAcTCS B PacyeTe
OHOTO KOMIUIGKTa Ha JABYX oOOydJarommxcs. TeMaTHYecKHe KOMIUICKTHI
nmabopaTopHOro 00OpYNOBAaHUS JOJDKHBI OBITH TOCTPOCHB HAa KOMILIEKCHOM
WCIIONIb30BAaHHU AHAJIOTOBBIX U IH(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTENILHBIX CUCTEM B BHJIC IUPPOBBIX J1a00PATOPHIL.

OCHOBHBIMH LEJSIMU M3Y4YeHUs] PU3UKH B 00IIeM 00pa30BaHNU SIBIISIOTCSI:

e (QopMHUpOBaHHE HWHTEpeCa W CTPEMJICHHS OOy4aroUmMXCsi K HAYYHOMY
W3YYEHHUIO TPHUPOJBI, Pa3BUTHE WX WHTEIUIEKTYalbHBIX M TBOPYECKHX
CIIOCOOHOCTENH;

e pPa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC MIO3HAHUS U (OPMHUPOBAHUE
HCCIIEIOBATENBCKOTO OTHOMICHHS K OKPYKAIOIIUM SBJICHHAM;

e (opMHpPOBaHME HAyYHOTO MHPOBO33PEHMSI KakK pe3yjibTaTa H3Y4YeHUs
OCHOB CTPOEHHUS MaTepuu 1 (hyHJaMEHTAIBLHBIX 3aKOHOB (DU3UKHU;

e (OpMHUpPOBaHHE YMEHHUH OOBACHATH SIBICHUS C HCIOJIb30BAaHUEM
(u3NUecKrX 3HAHUN U HAYYHBIX JOKA3aTeIbCTB;

e (opMHpOBaHUE MPEJCTABICHUN O pOJM (DU3UKU JUIsl Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKH M TEXHOJIOTHH.

JocTikeHne 3TUX Iielneil o0ecreurBaeTcsl pellicHHeM CIeIyIoIuX 3aaad B

npoliecce U3y4eHus Kypca GU3UKU Ha YPOBHE CpeIHET0 00IIero oopa3oBaHusi:



e TpuoOpeTeHne CHUCTEMBI  3HaHWUH 00 o0mux ¢u3ngecKkux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpHsIX, BKJTIOYAs MEXaHUKY,
MOJIEKYJSIPHYIO (HU3HKY, OJIEKTPOJMHAMHKY, KBaHTOBYIO (HU3HKY H
3JIEMEHTHI aCTPO(PU3UKH;

e (QopMHUpOBaHHE YMEHHH NPUMEHATh TEOPETHYECKHUE 3HAHHSA IS
oOBsicHeHUsI (U3NYECKUX SBICHUH B TIpUpONE W JUIA TIPHHATHS
MPAKTUYECKUX PEIICHUI B IOBCEIHEBHOM KU3HU;

e OCBOCHHE CIIOCOOOB pELICHUs pa3NIWYHBIX 3aJad C SABHO 3aJaHHOM
¢u3udeckoil MozeNnplo, 3anad, MOJpa3yMEBaIOUIMX CaMOCTOSTEIHLHOE
co3anue (pU3NIECKON MOJIENH, aICKBATHOW YCIOBHUSIM 3a/1a4H;

e TIIOHMMaHHE (PU3NYECKHX OCHOB W IPHUHLUIOB ACHCTBUS TEXHHUYECKHX
YCTPOWCTB ¥ TEXHOJIOTHYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHHE METOJAMH CaMOCTOSATENILHOTO IJIAHMPOBAHMUSA U IPOBEICHUSA
(bU3HYeCKUX SKCIEPUMEHTOB, aHalM3a M HMHTEpIpeTandn HH(OpPMAIHH,
OIIpeeICHUsI JOCTOBEPHOCTH MOIyYSHHOTO Pe3ybTaTa;

e CO37aHME YCIIOBUI [UIA pa3BUTUS YMEHHMH IPOEKTHO-UCCIIEeN0BATEIbCKOM,
TBOPYECKOH NEATENBHOCTH.

Ha usyuenue ¢usuku (06a30BbIi ypOBEHb) Ha ypPOBHE CpEIHEro OOIIEero
oOpazoBanus otBogurcs 136 gacos: B 10 kimacce — 68 wacos (2 yaca B HEZETIO), B
11 xmacce — 68 yacos (2 4aca B HE/IENIO).

[Ipemmaraemerii B mporpamMme MO (QH3HMKE IepedeHb J1adOpaTOpHBIX H
MPAaKTUYECKUX paboT SBIAETCS PEKOMEHIOBAaHHBIM, YYWTENb [ENaeT BHIOOp
NpOBEJCHUS JTa0OpaTOpHBIX pabOT M OMBITOB € YYETOM WHAMBHIAYaIbHBIX
0COOEHHOCTEH 00yJarOIINXCSl.



COJAEP) KAHUE OBYYEHUSA
10 KJIACC

Pasnen 1. Pu3nka 1 MeTOAbI HAYYHOI'0 MO3HAHUS

®dusnka — Hayka o npupone. HaydHble MeTonbl MO3HAHUS OKPY’KAIOILIETO
Mupa. Ponp »skcnmepuMeHTa U TEOpUHM B IpOIEcCce IO3HAHUS IPHUPOJBIL.
OKcIIeprMeHT B (pU3UKE.

MogenupoBanue (U3NUECKUX SBICHUH M mpoleccoB. HayuHble TMIOTE3BI.
Ou3nuecKkre 3aKOHbI U TEOpHH. | paHHIBI MPUMEHUMOCTH (U3NIECKUX 3aKOHOB.
[IpuHUMIT COOTBETCTBUS.

Pons u mMecto ¢u3uku B GOpMHPOBAHMM COBPEMEHHON Hay4HOH KapTHHBI
MUpa, B IPAKTHYECKOMN NEATEIBHOCTH THOACH.

Jlemoncmpayuu

AHasnoroBsle M LU(QPOBbIE H3MEPHUTENIbHbIE IPUOOPH], KOMIIBIOTEPHBIE
JIATYUKH.

Pasnen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanunueckoe nBHxkeHHE. OTHOCHUTENBHOCTh MEXAaHHUECKOI'O JABHIKEHUS.
Cucrema orcuéra. TpaexTopus.

Ilepememenue, CKOpoCTh (CpenHssl CKOPOCTh, MTHOBEHHAs CKOPOCTh) W
YCKOpEHHE MaTepHUalbHOM TOUYKH, UX IPOCKUIUU HAa OCH CHCTEMBI KOOPAMHAT.
CrnoxeHre epeMeIeHNH 1 CII0KEHNE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOpEHHOE IpsIMOJIMHEelHoe JaBmkeHue. [ paduku
3aBUCUMOCTH KOOpJMHAT, CKOPOCTH, YCKOPEHHUsS, IyTH U IepeMEIleHUs
MaTepHaIbHOI TOUYKH OT BPEMEHHU.

CBoboyiHOE najieHre. Y CKOpeHHe CBOOOTHOTO MaIeHUsI.

KpuBonuneitHoe  nBrkeHue. J[BH>KEHHME  MaTepualbHOM  TOYKH IO
OKPYXHOCTH C IOCTOSTHHOM 10 MOJYJIIO CKOPOCTBIO. YTIIOBasi CKOPOCTb, TUHEWHAS
ckopocTts. [lepron 1 yacrora obpamenus. LleHTpocTpeMuTENIbHOE YCKOPEHHE.

TexHUYecKHEe YCTpPOHWCTBA W IPAKTUYECKOE NPHMEHEHHUE: CIHIOMETP,
JIBIKCHHE CHApSJIOB, LIETTHbIE U peMEHHBIE NIEpeIayH.

Jlemoncmpayuu

Mopens cucteMbl OTCUETA, WILTIOCTPALUS KHHEMATHYECKUX XapaKTEPUCTHK
JIBHKCHHUS.

[IpeobpazoBanue NBIKEHU C NCTIOIH30BaHNEM POCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peskKeHHOM MPOCTPAHCTBE.

Habmionenue nBwxeHust Tena, OpONIEHHOTO IO YIJIOM K TOPH30HTY |
TOPU30HTAIILHO.



W3mepenne yckopeHus CBOOOTHOTO MaCHuUS.

Hanpasienue ckopocTu py IBMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii asxcnepumenm, rabopamopmuie pabomoi

W3ydenne HepaBHOMEPHOTO IBMKEHHS C IENBIO0 ONPEAEICHNUS MTHOBEHHOM
CKOpOCTH.

HccrnenoBanre COOTHOUICHWS MEXIy MYTSAMH, HPOWICHHBIMH TEJIOM 3a
MOCJIEIOBATENIbHBIE PaBHBIE TPOMEXYTKH BpPEMEHH IIPU PABHOYCKOPEHHOM
JIBIDKEHUH C Ha4alIbHOM CKOPOCTBIO, PABHON HYJIIO.

W3ydenue NBIKEHHS MIApUKa B BI3KOH JKUIKOCTH.

W3ydenue nBIKeHHS Tela, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

Ilpunuun  otHocutenbHocTH  [anmunes.  IlepBeiii  3akoH  HbroTona.
WNHepuuanbHble cCUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoit 3akon HeroToHa
JUIsl MaTepuanbHOU Toukd. Tpertuil 3akoH Hel0TOHA JUIsl MaTepHaNbHBIX TOYEK.

3akon BcemupHoro TtsaroteHus. Cumna Tsoxectu. [lepBas kocMuueckas
CKOpOCTb.

Cuna ynpyroctu. 3akos ['yka. Bec Tena.

Tpenne. Bunsl Tpenus (mokos, ckoibxenus, kaueHus). Cuna tperus. Cyxoe
Tpenue. Cria TpeHHsl CKOJBKEHUS U crita TpeHus nokos. Koaddumuent Tpenus.
Cuna conpoTHBICHHUS TP JIBM)KEHUH TeJa B KUIKOCTH T Ta3e.

[MoctymartensHOE M BpamareiabHOe JBIKEHHE a0COIIOTHO TBEPIOTO Tela.

MoMEHT CHiIbl OTHOCUTENBHO OCH BpamieHus. Ilnedo cumbel. VYcioBus
paBHOBECHS TBEPAOIO TENA.

TexHUUECKHE YCTPOHCTBA W TIPAKTHUECKOE NPUMEHEHHWE: ITOAUIMITHUKH,
JIBIDKEHHE NCKYCCTBEHHBIX CITyTHHUKOB.

Jlemoncmpayuu

SIBneHue nHEepIHH.

CpaBHEHHE MacC B3aUMOJICHCTBYIOIUX TEJl.

Bropoii 3akon HeroToHa.

M3mepenue cui.

CrnoxeHue cuil.

3aBHCUMOCTb CHITBI YIIPYTOCTH OT iehopMarvu.

Hesecomocts. Bec Tena npu yCKOpEHHOM NOABEME U NAJICHUU.

CpaBHeHUE CUJI TPEHUsI TOKOS1, KAUEHUS U CKOJIbKECHHUSI.

Ycnosus paBHOBeCHS TBEPIOTO Tena. Buabl paBHOBeCH .

Yuenuueckuii sxcnepumenm, rabopamopmuie pabomoi

Wzydenue nBikeHus Opycka Mo HAKIIOHHOM TIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CWJI YIPYTOCTH, BO3HHMKAIOIIMX B IPYXKHHE U
pe3uHOBOM 00pasiie, oT ux aedopManum.

HccnenoBanue ycioBuil paBHOBECHS TBEPAOrO Tela, HMMEIOMIETO OCh
BpAICHHUS.

Tema 3. 3akonwvl coxpanenus é mexanuxe

WNmnynbe MarepuanbHOW TOYKM (Tena), CHCTEMBl MaTepHaJbHBIX TOYEK.
WNmnynbe cunbl M W3MEHEHHWE WMIIyJbca Tena. 3aKOH COXPAHEHUS HMITYJbCa.
PeakTuBHOE IBUKEHUE.

Pa6oTa cuiabsl. MOIIHOCTE CHITBL.

Kunernueckast sHeprusi MaTepualpHOH TOukd. Teopema 00 H3MEHEHUH
KWHETHYECKON SHEPIHU.

IToTenunanbsHast SHEprusl. [ToTenunanbHas SHEprus yIpyro
nepopmupoBanHOH — mpyKuHBL — [loTeHUWanbpHAs dHEprus Tesa  BOIH3H
MOBEPXHOCTH 3EMIIH.

[loreHuumanpHBle M HENOTEHIMANbHBIE  cWibl.  CBsA3p  paboTHI
HETMOTEHUUAIbHBIX CHJI C HM3MEHEHHEM MEXaHHMUYECKOW SHEPIMH CHUCTEMBI Tell.
3aKOH COXPAaHEHHsI MEXaHUUECKON SHEPTHH.

Yupyrue v Heynpyrue CTOJIKHOBEHUS.

TexHudyeckue ycTpoicTBa M MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOMED,
MIPY>KUHHBII MTUCTOJIET, JBIKEHUE PAKET.

Jlemoncmpayuu

3aKoH COXpaHEHHs NMITYJIbCa.

PeaxTuBHOE IBHXKEHUE.

[epexo MOTEHIMANBHOM YHEPTUM B KUHETHIECKYIO 1 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomvi

N3ydenne abCOMIOTHO HEYNPYTrOro yaapa C IMOMOINBIO IBYX OIMHAKOBBIX
HUTSHBIX MasiTHUKOB.

UccnenoBanue cBs3u pabOTHI CHIIBI C M3MEHEHHEM MEXaHHYECKOW SHEpTHH
TeJa Ha MPUMEPE PacTKEHUSI PE3NHOBOTO KIyTa.

Pazgen 3. MoJiekynsipHasi pu3nKa 1 TePMOAUHAMUKA

Tema 1. Ochogvl MONEKYNAPHO-KUHEMUYECKOT Meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KHHETHYECKOH TEOPHUH U MX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmxenue. Juddysua. Xapakrep IBIKEHHS H
B3aMMOJICHCTBUA YacTHUIl BellecTBa. MoJenu CTPOEHUs TIa30B, >KUIKOCTEH H
TBEPIBIX TET M OOBSICHECHNE CBOMCTB BEIIECTBAa Ha OCHOBE dTUX Mojeleil. Macca u
pa3meps! Mosekyn. KommuaectBo Bemectsa. [loctostaaas ABoraapo.

Tennosoe paBHoBecue. TemnepaTtypa u €€ usmepenue. lllkana tremnepaTyp
Lenbcus.



Mopnens  uneampHOoro rasza. OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KWHETHYECKOH TEOpUH WAeabHOTO Ta3za. AOCONIOTHas TeMmmeparypa Kak mepa
CpeiHell KWHEeTHYEeCKOH SHEpruM TeIUIOBOrO IBIDKeHMS yactun rasa. lllkama
temneparyp KenbBuHa. I'a3oBble 3akoHBI. YpaBHeHUe MenpeneeBa—Kiamnelipona.
3akon JlanpToHa. M30mporiecchl B WAEaIbHOM Ta3e C MOCTOSTHHBIM KOJWYECTBOM
BemiecTBa. [ 'paduueckoe TNpeaCTaBIEHHE HW30MPOILECCOB: H30TEpMa, H30X0pa,
n3zobapa.

TexHuueckue YCTPOHCTBA M IPaKTHYECKOE NPUMEHEHHE: TEePMOMETP,
bapomertp.

Jlemoncmpayuu

OmnbIThl, JOKA3bIBAIOIME AHUCKPETHOE CTPOCHHE BelecTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHUM.

OnbIThl 10 TU(PY3UN HKUAKOCTEH U ra30B.

Mozesnb GpOyHOBCKOTO IBHIKEHHS.

Mopens onsita lllTepHa.

OmnbITH, JIOKa3bIBAIOIIHE CYIIECTBOBAHHUE MEKMOJIEKYIISIPHOTO
B3aUMOJIEHCTBHA.

Moiens, HIUTIOCTPUPYIOIAs TPUPOTY AABICHUS Ta3a Ha CTEHKU COCy/a.

OnbITEl, WUIIOCTPUPYIOIINE YPaBHEHHUE COCTOSHUS HICANbHOIO Tasa,
M30TPOLIECCHI.

Yuenuueckuii sxcnepumenm, rabopamopmule pabomol

OnpeneneHne Macchl BO3JyxXa B KJIACCHOW KOMHATe€ Ha OCHOBE M3MEPEHUM
00BbEMa KOMHATBI, JABJICHHS U TEMIIEpaTypbl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXY TTapaMeTpaMH COCTOSHHS Pa3peKeHHOTO
rasa.

Tema 2. Ochogvt mepmoounamuxu

TepMmonuHamuyeckast cucTeMa. BHYTpeHHss Heprus TepMOIMHAMHYECKOH
CHUCTEMBI H c1Ioco0bl e€ n3MeHenus. KommuecTBo TemmoTsl U paboTa. BHyTpeHHss
SHEpPrus  OJHOATOMHOTO  WAealbHOrO  Trasa.  Buapl  Temnomepenayw:
TEIUTIONPOBOTHOCTh, KOHBEKIIUS, U3IIydeHHE. Y AeTIbHasl TEIUIOEMKOCTh BEIECTBa.
KonndecTBo TemoTs! IpH TeIuIonepeaye.

[Monsatne 00 anmabatHOM mpouecce. [lepBblii 3aKOH TEPMOJMHAMHKH.
[TpuMeHeHne TepBOTO 3aKOHA TEPMOJMHAMHKHM K H3omporeccam. I 'padudeckas
MHTEpIpeTalus paboThl rasa.

Bropoii 3akoH TepMomHaMuku. HeoOpaTUMOCTh MPOIIECCOB B IPUPO/IE.

TennoBele  mammHbl.  [IpuHOUOBI ~ ACHCTBUSL  TEIUIOBBIX  MAILMH.
[IpeoOpazoBaHusi PHEPTMU B TEIUIOBBIX MamnHax. KoadQuimeHt mone3Horo
neiictBusi teruoBod Mammebl. Lk KapHo u ero koadduIMeHT NOIE3HOTO
JIeHCTBUS. DKOJIOTHIECKHE TTPOOIEMBI TETIIIOIHEPT € THKH.



TexHuYecKre YCTpOWCTBA M TIPAKTHYECKOE MPUMEHEHHWE: JBHUIaTelb
BHYTPEHHETO CTOpaHusl, OBITOBOH XOJOAMIBHUK, KOHAUIIHOHED.

Jlemoncmpayuu

W3MmeHenne BHYTpEHHEW SHEpPTHMU Tejla IPH COBEPIICHWH PAaOOTHI: BBIIET
npoOKH M3 OYTBUIKH IO JEHCTBHEM CXKaTOTO BO3/AyXa, HarpeBaHUe d(upa B
JATyHHOU TpyOKe MyTéM TpeHus (BUAECOIEMOHCTPAIIHS).

W3menenne BHyTpeHHEW SHEPruH (TeMIepaTypbl) Tella pH Teruionepeaaye.

OnbIT 1m0 agnadaTHOMY paCIIUPEHHIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Monenu mapoBoil TypOVHBI, IBUTATEISI BHYTPEHHETO CTOPaHNsl, PEaKTHBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamoprule pabomoi

M3mepenue yaenpHOM TEIIOEMKOCTH.

Tema 3. Azpezamuvie cocmoanus éewecmea. Pazosvie nepexoovl

[TapooOpazoBanue u KoHneHcauus. Mcnapenne U kuneHne. AOCOTIOTHAS |
OTHOCHUTENIbHAsl BJIAXKHOCTh BO31yXa. HacheleHHbIM map. YaenbHas TeIuioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPBI KUTICHUS OT JIABJICHHUSL.

Teépnoe teno. Kpucrammueckue u aMmopQHbIe Tena. AHU30TPOINHUS CBOWCTB
kpuctaiuioB. JKuakue kpucramibl. CoBpeMeHHBIE MaTepuanbl. l[lnaBineHue u
KpHUCTaIIH3anys. Y enpHast Teriora miasineHns. Cyommmanys.

YpaBHEHHE TEII0BOTO OaaHca.

TexHUUECKHE YCTPOWCTBA M MPAKTUYECKOE IPUMEHEHHE: THTPOMETP H
MICUXPOMETp, KaJOPUMETP, TEXHOJIOTUH TTOTyYEHHUsSI COBPEMEHHBIX MAaTEPHANIOB, B
TOM YHKCJIE HAHOMATEPHAaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACKHIIIICHHBIX MTAPOB.

Kunenve npu noHWKEHHOM JAaBIICHUU.

Crioco0bI U3MEpEHHUS BIIAYKHOCTH.

Habmionenue HarpeBaHus ¥ TUIABJICHUS KPUCTAJUIMYECKOTO BELIeCTBa.

JleMoOHCTpanus KpUCTAIIIOB.

Yuenuueckuii sxcnepumenm, nabopamoprule pabomoi

M3mepeHue OTHOCUTENBHOMN BIaXKHOCTH BO3yXa.

Pa3nen 4. DjieKTpOAHHAMHUKA
Tema 1. dnexkmpocmamuka
OnexTpu3anus Tel. OJNeKTpUYeCKuid 3apsia. J[Ba BHIA DIIEKTPHUICCKHX
3apsinoB. [IpOBOAHMKHM, OUAJICKTPUKH W TIOJYIPOBOAHUKH. 3aKOH COXPAaHEHHS
NIEKTPUUYECKOTO 3apsaa.
BsaumoneiictBue 3apsinoB. 3akoH KynoHa. ToueuHbIi 2IIEKTpUIECKHAN 3apsil.
Onextpuueckoe mone. Hanpsxk€HHocTs anmekTpuueckoro mois.  [IpuHimm



CYNEPHO3ULUHU IJIEKTPUUECKUX MoyieH. JIMHUM HAnpspKEHHOCTH DJIEKTPUYECKOTO
TOJISI.

Pabora cunm  anekrpocrarmueckoro  mons.  [loreniwman.  Pa3HocTb
noreHnuanoB. IIpOBOOHMKM ¥ AMANEKTPUKH B 3JIEKTPOCTATUYECKOM TIOJIE.
JanexTpuyueckasi IpOHUIIAEMOCTb.

OnexrpoémkocTs. KoHneHcaTOp. DIeKTPOEMKOCTD IIIOCKOTO KOH/IEHCATOpa.
DHeprust 3apsLKEHHOT0 KOHAEHCATopa.

TexHHueckre YCTpOWCTBA M MPAaKTUYECKOE IPUMEHEHHE: 3IEKTPOCKOII,
AJIEKTPOMETpP, DJIEKTPOCTaTHYECKas 3alliTa, 3a3eMIICHHE 3JIEKTPONpHOOpOB,
KOHJICHCATOp, KOMUPOBAJIBHBIN ammapar, CTpyWHBIM IPUHTEP.

Jlemoncmpayuu

YCeTpoHCTBO M IPUHIUT IEHCTBUS 3JIEKTPOMETPA.

B3aumoneiicTBue Ha3NEKTPU30BaHHBIX TEII.

OJEeKTPUUECKOE TI0JIE 3aPSKEHHBIX TEll.

IIpOBOHHKH B 3JIEKTPOCTATUIECKOM IIOJIE.

DnexkTpocTaTUdecKas 3aliuTa.

JIM31EKTPUKH B BIIEKTPOCTATHUECKOM TOJIE.

3aBUCUMOCTDh 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATopa OT IIIOMIAH
IUTACTHH, PACCTOSIHUS MEKIY HUMHU U AUIIEKTPUUECKOMN IPOHUIIAEMOCTH.

OHeprust 3apsLKEHHOT0 KOHAEHcaTopa.

Yuenuueckuii sxcnepumenm, rabopamopmvle pabomoi

N3mepenue 21eKTpoEMKOCTH KOH/IEHCATOopa.

Tema 2. [Tocmoannwtii 21exkmpuueckuit mok. Toku ¢ paznuunvix cpeoax

ONEeKTpUUECKU TOK. YCIOBHS CYyIIECTBOBAaHMSA 3JEKTPHUECKOIO TOKAa.
Ncrounuku Toka. Cria Toka. [IoCTOSHHEIN TOK.

Hanpspxenne. 3akon OMa amst y9acTKa HerH.

OJNEeKTPUUECKOE CONpPOTHUBICHUE. YAEIbHOE CONPOTUBIICHHE BEIIECTBA.
[TocnenoBarensHOE, MapaLIENbHOE, CMEIIAHHOE COETMHEHNE TIPOBOIHUKOB.

Pabora anekrtpuueckoro Toka. 3akoH Jhxoyns—Jlenma. MoiHOCTh
ANIEKTPUYECKOTO TOKA.

ONEeKTPOABIKYIIAasl CUila M BHYTPEHHEE CONPOTUBIICEHHE HCTOYHHKA TOKa.
3axkon OMa Jij1st TOJTHOM (3aMKHYTO#) 3JIeKTpruieckoii nenu. KopoTkoe 3amMbIkaHue.

ONEeKTpOHHasl  MPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCHMOCTB
COTIPOTHBIICHUS METAJIOB OT TeMIepaTypsl. CBEpXIIPOBOIUMOCTb.

OnekTpuuecKuil TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITyYKOB.

[TomynpoBOTHHUKH. CobcTBeHHas U T[pUMecHas TIPOBOIMMOCTD
noxynpoBogHuKoB. CBoiicTBa p—N-nepexoxa. [loaynpoBogHrKOBEIE TPHOOPEI.

OnexkTpuyeckuié TOK B  pacTBOpax M pacivlaBaXx  3JIEKTPOJIHUTOB.
DNEeKTPOIUTHIECKAs AUCCOIHALHS. DIEKTPOIIH3.



OnekTpudeckuii TOK B TazaxX. CaMOCTOSATENBHBIH W HECaMOCTOSTEIBHBIN
paspsa. Monnus. [1nasma.

TexHuyeckue yCTpPOHCTBA M TPAKTUYECKOE MPUMEHEHHE: aMIIepMET),
BOJIETMETP, PEOCTaT, MCTOYHHKH TOKa, 3JEKTPOHArpeBaTeNbHBIE MPUOOPEHI,
JJIEKTPOOCBETHTENBHBIE MPUOOPHI, TEPMOMETP CONPOTHBIICHHS, BaKyyMHBIN AHO],
TEPMHUCTOPHI ¥ GOTOPEIUCTOPHI, TTOTYIIPOBOTHUKOBEIN IO/, TATbBaHUKA.

Jlemoncmpayuu

M3mepenue cuibl TOKa U HAIPSKEHUSL.

3aBHCUMOCTDh CONPOTHBJICHUS MWIMHAPHYECKUX IPOBOJHUKOB OT JUJIHHBI,
IUIOUIAIU TIONIEPEYHOr0 CEYEHHS] U MaTepUaa.

CmeliaHHOE COeTUHEHNUE IPOBOIHUKOB.

IIpssmMoe wu3MepeHHe H3IeKTpoABMKyHlew cunbl. KopoTkoe 3amblkaHue
TralTbBaHMYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO COMPOTUBICHUS.

3aBUCUMOCTh CONIPOTHBIICHUS METAJUIOB OT TEMIEPATypPHI.

IIpoBOAMMOCTE 3IIEKTPOIUTOB.

HckpoBoii pa3psii ¥ MPOBOJUMOCTH BO3IyXa.

OnHOCTOPOHHSAS MPOBOAUMOCTE IMO/IA.

Yuenuueckuii sxcnepumenm, rabopamopmule pabomol

M3yueHne cMEIaHHOTO COSAMHEHUS PE3UCTOPOB.

M3mepeHue »IIeKTpOABMKYIIEN CHIIBI MCTOYHHMKA TOKA U €r0 BHYTPEHHETO
COTIPOTHBIICHHUS.

Habmoznenue snekrponmsa.

MexnpeaMeTHbIe CBI3H

Uzyuenue kypca ¢uznku 06a30Boro ypoBHs B 10 Kiacce OCYIIESCTBISETCS C
Y4E€TOM COJEpPKATENBHBIX MEXKIPEAMETHBIX CBS3€M € KypcaMHM MaTeMaTHKH,
OHMONIOTHH, XUMHH, TeorpadMH 1 TEXHOJIOTHH.

Mesicnpeomemuvle nonsimusi, CBSI3aHHBIE C M3YyYEHHWEM METOAOB HAY4YHOT'O
MO3HAHUS: SIBJICHWE, HAy4HBIM (akr, rumoresa, (U3MUecKas BEJIMYKHA, 3aKOH,
Teopusl, HaOI0IeHHE, SKCIIEPUMEHT, MOICTIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pemieHne CHUCTEMBl ypaBHEHWH, JMHEWHas (QyHKOuS,
napabosa, runepbona, ux rpadyKi U CBOIMCTBA, TPUTOHOMETpHUYECKHE (DYyHKIHMH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO,
BEKTOPBI ¥ UX MPOEKIMH HA OCH KOOPAMHAT, CJI0’KEHHE BEKTOPOB.

Buonoeus: MexaHuveckoe JBUKEHUE B XKHUBOW mpupoxe, auddysus, ocmoc,
TETI000MEH JKHUBBIX OPraHU3MOB (BHIBI TEIUIONEPEAaUH, TEIIOBOS PABHOBECHE),
3JIEKTPUUYECKHE SBJICHUS B )KUBOU TIPUPOJIE.

Xumusa: TUCKpETHOE CTPOSHHE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJI, MOJIb
BEIECTBAa, MOJISIpHAsh Macca, TEIUIOBbIE CBOMCTBA TBEPHABIX TeJ, JKUIKOCTEH U



ra3oB, JJIEKTPHYECKHE CBOMCTBA METAJLIOB, JJICKTPOJIUTHYECKAs JUCCOLMALNS,
rajbBaHUKA.

Teoepacghusi: BaxHOCTh BO3/1yXa, BETPhI, 0APOMETP, TEPMOMETP.

Texnonozcus: TpeoOpa3OBaHUE IBIDKEHHUI C HCIIOIb30BAHHEM MEXAaHHU3MOB,
yu€T TpEeHUss B TEXHUKE, IOJNIINITHUKH, HCIOJIB30BaHUE 3aKOHAa COXpaHCHHS
UMITyJbca B TEXHHKe (pakeTa, BOJAOMET W JIPyTue), NBUraTelb BHYTPEHHETO
CropaHusi, IapoBasi TypOHHa, OBITOBOI XOJIOJHIBHUK, KOHJHIIUOHEDP, TEXHOJIOTHI
HOJy4EeHHs] COBPEMCHHBIX MAaTepHaloB, B TOM YHCIC HAHOMATCPHUAJIOB, U
HAHOTEXHOJIOTHH, DJIEKTPOCTATHYECKAsl 3allNTa, 3a3eMIICHHE 3JIEKTPOIPHOOPOB,
KCEepOKC, CTpYHHBIN TIPUHTED, 3JIEKTPOHArpeBaTeIbHbIC puoopHl,
3JIEKTPOOCBETUTENBHbIC TPUOOPHI, FaJIbBaHUKA.

11 KJIACC

Pasnen 4. DiexkTpoaMHaMuKa

Tema 3. Maznummnoe none. IneKmpomazHumMHAA UHOYKUUA

IlocTostHHBIE ~ MarHuThl.  B3auMomelcTBHE  ITOCTOSHHBIX ~ MArHHUTOB.
MaruutHoe mnone. Bekrop MarHuTHOM MHAYKIMH. I[IpuHOUN cyneprno3suuuu
MarHUTHBIX mosied. Jlmamm marHuTHOW wWHAyKImu. KapThHa IWHWIA MarHUTHON
WHAYKIIAA TIOJIS1 TIOCTOSTHHBIX MAarHHUTOB.

MaruuTHOEe T1OJ€ MNPOBOJAHMKA C TOKOM. KapThHa JMHMN MHIYKIHAH
MarHUTHOTO TOJS UIMHHOTO MNPSIMOTO TNPOBOJHUKA M 3aMKHYTOT'O KOJBIIEBOTO
MIPOBOHKKA, KAaTYIIKH ¢ TOKOM. OmbIT DpcTena. BzanMoaelicTBre MPOBOTHUKOB C
TOKOM.

Cuna Ammepa, €€ MOIIyJib U HallpaBJICHUE.

Cuna JlopeHnia, e€ MOy b U HallpaBJIeHUE. J[BIDKEHUE 3apsDKEHHOM YaCTHITEI
B OJTHOPOJIHOM MarHUTHOM IoJie. PaboTa cuibl JlopeHia.

SIBneHne HIEKTPOMAarHUTHOM MHIYKIUH. [loTOK BekTOopa MarHUTHOU
WHAYKIAA. OJCKTPOJBIDKYINAS CHJIAa WHAYKIUH. 3aKOH 3JCKTPOMAarHUTHOW
uHaykuuu Dapanes.

BuxpeBoe anexTpuyeckoe mone. OIEKTPOABIKYIIAas CHUJIa HHIYKIUH B
MPOBOJHUKE, ABIDKYIIEMCS MTOCTYNATeIFHO B OTHOPOJAHOM MarHUTHOM TIOJI€.

IIpaBuno Jlenna.

WHnykTHBHOCTE. SIBNCHHWE CAMOWMHAYKIHW. OJCKTPOABIDKYINAS — CHJIA
CaMOHWHYKITHH.

DHeprus MarHUTHOTO TOJIS KATYIIKH C TOKOM.

ONEeKTPOMarHuTHOE TOJIE.

TexHudyeckue yCcTpocTBa M MPAKTHUECKOE MPHUMEHEHHE: IOCTOSHHBIC
MAarHuThbl, S3JEKTPOMArHUTBI, AJIEKTPOJIBUTATENb, YCKOPUTEIU HIIEMEHTAPHBIX
YaCTHII, UHAYKIIMOHHAS T1CYb.



Jlemoncmpayuu

OmnsIT Dpcrena.

OTKIJIOHEHUE 3NEKTPOHHOT'O MTy4Ka MarHUTHBIM I1OJIEM.

JIMHMY MHAYKIUY MAarHUTHOTO ITOJIS.

B3anmoneiicTBue 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amrepa.

HenictBue cuisl JIopeHIIa Ha HOHBI JIEKTPOJIUTA.

SIBreHue 3EeKTPOMAarHUTHOM MHIYKINH.

IIpaBuiio Jlenna.

3aBHCUMOCTD AJIEKTPOJABIKYIIEH CHIIBI MHAYKIMHA OT CKOPOCTH W3MEHEHHS
MarHuTHOTO MOTOKA.

SIBneHune caMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, rabopamopmuie pabomsi

W3ydeHne MarHuTHOTO MOJISt KATYIIKU C TOKOM.

HccrnenoBanue AeHCTBHUS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sSBIEHUS 371€KTPOMarHUTHON MHIYKIUH.

Paznes S. Kosie6aHus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHunIHble KONEOAHUA

Konebarenpnass  cucrema. CBoOomHBIE  MeXaHMYEeCKHE  KOJieOaHUsI.
lapmonnueckue konedanus. [lepuoa, yactora, ammuutyna U (aza xojeOaHMIA.
[IpyxuHHBIA MagTHUK. MaTeMaTudeckuil MasTHUK. YpaBHEHHE TapMOHUYECKUX
kosrebanuii. [IpeBpaienne sHepruy Py rapMOHNYECKUX KOJICOAHUSX.

Konebarenbubiii  koHTYp. CBOOOJHBIC 3JEKTPOMArHUTHBIC KoJeOaHHs B
ueaqbHOM KOJe0aTeNbHOM KOHType. AHANOTHS MEXIy MEXaHHYECKUMH MU
JJIEKTPOMArHUTHBIMH KonieOanusimu. @Dopmyma TomcoHa. 3akoH coOXpaHEHUS
SHEPrHHU B HACAIBHOM KoJieOaTenbHOM KOHTYpE.

[IpencraBnenne o 3aTyxaronmx KojeOaHUsIX. BIHYXICHHbIE MEXaHUUECKUE
konebanus. Pe3onanc. BEIHYXICHHBIE 2IEKTPOMAarHUTHBIE KOJIeOaHMSI.

Ilepemennsiii  Tok. CuHyCOMIaIbHBIA MEpeMEHHBIH TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUINTYJHOE W JACUCTBYIOIIEE 3HAYCHHWE CHJIBI TOKA H
HanpsOKEHUs.

Tpancdopmarop. IIponsBoacTBo, nepenavya u NOTPeOIICHIE IEKTPUIECKOH
SHEprur. DKOJOTMYECKHE PUCKHU TPH MPOM3BOJACTBE 3JIEKTpodHepruu. Kymprypa
UCTIONIb30BaHMS 3JIEKTPOIHEPTUH B IOBCEAHEBHOM KU3HH.

TexHHUeCKHEe yCTpOHCTBa M MPAKTUYECKOE IPUMEHEHHE: 3JIEKTPHUECKUH
3BOHOK, T€HEpaTOp MEPEMEHHOTO TOKA, JINHUU 3JIEKTPOTIepe iad.

Jlemoncmpayuu

UccrnenoBanne mapaMeTpoB KojeOaTeabHOM CHCTEMBI (MIPYKUHHBIA WM
MaTeMaTHYeCKUI MasTHUK).



Habmionenue 3aryxaromux KoieOaHuii.

HccnenoBanne CBONCTB BBIHYKICHHBIX KOJIEOaHHH.

Habmonenue pe3onanca.

CB00OOIHBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMS.

OcnmsorpaMMsl (3aBUCUMOCTH CHJIBI TOKa M HANPSDKEHUS] OT BPEMEHHM) IS
AJIEKTPOMArHUTHBIX KOJeOaHHH.

Pe3onanc mpu mocienoBaTENFHOM —COCTUHEHHH PE3HCTOpa, KaTyIIKH
MHIYKTUBHOCTH U KOHJIEHCATOpa.

Moiens THHUA 3TIEKTPOTIEpEIaduH.

Yuyenuueckuii sxcnepumenm, rabopamopruvle pabomol

HccnenoBanue 3aBUCUMOCTH NEpUOJA MalbIX KojeOaHUH Ipy3a Ha HUTH OT
JUITMHBI HUTH B Macchl Tpy3a.

UccnenoBanue mepeMEHHOro TOKa B IeNM U3  IOCIENOBaTeIbHO
COeAMHEHHBIX KOHICHCATOPa, KaTYILIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 3neKmpoMazHUMHbLE GOJIHbL

MexaHu4eckre BOJHBL, YCJIOBHA pacmpocTpanenus. I[lepuoa. CkopocTb
pacnpocTpaHeHHs M JUIMHA BOJHBL [lomepedHble W HPOJOJIBHBIE BOJHBL
Wnrepdepernust n qudpakums MEXaHHIeCKUX BOJH.

3Byk. Cropocts 3ByKa. 'poMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

ONEeKTPOMAarHUTHBIE BOJHBL. Y CIIOBHS M3JTyYEHHS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenramust Bektopos E, B, V B anextpomarautHoN BoiHE. CBOWCTBA
AJIEKTPOMArHUTHBIX BOJH: OTPa)KEHHE, NPENOMIICHHE, TOJSpU3aIis, TUPPaKIIHs,
naTepdepernnsi. CKOpoCTb IIMEKTPOMArHUTHBIX BOJIH.

[lkana 3J€KTPOMAarHUTHBIX BOJIH. [IpuMeHEHHEe 3IIEKTPOMAarHUTHBIX BOJH B
TEXHHKE ¥ OBITY.

[IpuHIMIBI pannocBs3y U TeneBuAeHus. Pagronokamnys.

OJeKTpOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH Cpeabl.

TexHUUeCcKHe YCTPOHCTBA W TPAKTHUECKOE NPUMEHEHHE: MY3BIKaJIbHbIC
MHCTPYMEHTHI, yJIbTPa3BYKOBas IHArHOCTHKA B TEXHUKE M MEIHLMHE, pajaap,
panuonpuéMHIK, TEJIEBU30p, aHTeHHa, TenedoHn, CBY-neus.

Jlemoncmpayuu

O0pazoBaHue U PacCHPOCTPaHEHHE MONEPEUHBIX M MPOJOIbHBIX BOJIH.

Komnebuonieecs Teo Kak HICTOYHHK 3BYKa.

Habmonenue orpakeHus 1 NPEIOMICHIS MEXaHUIECKUX BOJTH.

Habmonenue natepdpepeHnu u Audpakiuy MEXaHUYECKUX BOJIH.

3BYKOBOH pe30HAHC.

HaOmonenue cBA3M TPOMKOCTH 3BYKa M BBICOTBHI TOHA C aMIUTUTYIOH H
4acTOTOH KoneGaHuil.



HccrnenoBanne  CBOWCTB  3JIEKTPOMArHMUTHBIX — BOJIH: OTpa’KeHHe,
npesioMIIeHNe, MOJpH3anus, Inppakys, HHTep(epeHIns.

Tema 3. Onmuxka

T'eomerpuueckass onrtuka. IIpsMoiiMHENHOE pacnpoOCTpaHEHUE CBETa B
oaHopoaHou cpene. JIyu cBera. ToueyHbli HCTOYHUK CBETA.

Otpaxkenue cera. 3aKOHBI OTpaXkeHUsl cBeTa. [locTpoeHne n300pakeHu B
TUTOCKOM 3€pKajie.

[Ipenomienue cBera. 3aKOHBI TIpeIOMIIEHHS CBETa. AOCOJIOTHBIN MOKa3aTeNb
npenomiienus. [lomHoe BHyTpeHHee oTpakeHHe. [IpenenbHBI yroja MOJIHOTO
BHYTPEHHETO OTPA)KEHHUS.

Hucniepcus ceera. CroxHblil coctaB Oenoro ceeta. L[Ber.

CoOupatonie W paccewBarolye JHUH3BL. ToHKasg JuH3a. DOKycHOe
paccTosiHME ¥ ONTHUYeCKas Cuiia TOHKOW JnH3bL. [locTpoeHue m3o0paxkeHuil B
coOMpaloMX M paccerBaoNMX JrH3ax. DopMysia TOHKOH JIMH3BL YBelnU4YeHue,
JaBaeMo€ JTUH30M.

IIpenensr IPUMEHUMOCTH T€OMETPUYECKON OIITUKH.

BonnoBast onrtuka. HWutepdepenumsi cBera. KorepeHTHbIE WCTOUHHUKH.
VYcnoBus HaOMOAEHHS MaKCHMYMOB WM MHHUMYMOB B HHTep()EpeHIHOHHOM
KapTHUHE OT JBYX CUH(A3HbIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakmust cBera. JudpaknmonnHas pemeérka. YciioBue HaOIIOIEHUS
TJIaBHBIX ~MaKCHMyMOB TIpM TaJ€HMM MOHOXPOMAaTHYECKOTO CBETa Ha
JTUQPAKIIHOHHYIO PEHIETKY.

ITonsipuzanus ceera.

TexHudyeckue yCTpPOHCTBA M MPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
(horoanmapar, MPOEKIMOHHBIA ammapar, MHKPOCKOI, TEJIECKOM, BOJOKOHHAS
OTNTHKA, TU(PPAKIIMOHHAS PEIIETKA, TTOJIIPOUI.

Jlemoncmpayuu

[IpsimonnHe#iHOE pacnpocTpaHeHHE, OTPaXEHWE U TNPEIOMIICHHE CBETa.
Onrudeckue IpudOpHI.

[TommHOE BHYyTpeHHEee oTpaxeHnne. Moens CBETOBOAA.

HccrnenoBanne CBOWCTB N300paykeHHUH B JIMH3AX.

Mopenu MUKpPOCKOTIa, TeJIeCKona.

Habmonenue naTepdepeHnny ceera.

Habmonenue nudpakium cBeTa.

Habmonenue nucnepcuu cera.

[TosmyueHne crieKTpa ¢ IIOMOIIBIO TPU3MBL.

[Monyuenue criekTpa ¢ MOMOIIBI0 AU(DPAKIIMOHHON PEIIETKH.

Habmionenue monsipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, rabopamopmule pabomvl



M3mepeHne nokasaress NpeIoMIICHHs CTEKIA.
HccnenoBanue cBOWCTB N300paKEHNH B INH3AX.
Habmonenue nqucnepcuu cBera.

Pazgen 6. OcHOBBI crienMAIbHOI TeOPUH OTHOCHTEILHOCTH

I'panunel mpUMEHMMOCTH — KJlacCMueckod — mexaHuku.  IlocTynaTsl
CHENMATBHOW TEOPHHM OTHOCHUTENPHOCTH: WHBAPUAHTHOCTH MOIYJSI CKOPOCTH
CBeTa B BaKyyMe, IPUHLIUI OTHOCHTEIIFHOCTH DWHINTEHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJICHUEe BPEMEHHU M COKpallleHUe
JUIAHBI.

DHeprus 1 UMITYJIEC PETSATUBUCTCKON YaCTHIIBL.

CBsi3b Macchl C SHEPTUEH U UMITYJIBCOM PEISTUBUCTCKON YacTHIIBI. DHEPIUs
TIOKOSI.

Pasnen 7. KBantoBas ¢usuka

Tema 1. Dnemenmol KéaHmMo60ON ONMUKU

®dotonbl. ®opmyna [Inanka cBs3u SHEPruM GOTOHA C €r0 YaCTOTOH. DHEPrus
1 UMITyJIbC (pOTOHA.

OtkpriTre 1 uccnenoBanue Gporodddexra. Ombitet A. I'. CToneToBa. 3aKOHEI
tdoroaddekra. YpaBuenue OitHmreitHa s portorddexra. «KpacHas rpaHuna
doTtordhdexra.

Hasnenne ceeta. Omnpitel I1. H. JIeGenena.

XuMHyeckoe JIeiCTBHE CBETA.

TexHuYeckre YCTpPOHCTBA W MPAKTUYECKOE IPUMEHEHHe: (HOTOIIEMEHT,
(oTonaTuuk, coaHeuHas OaTapesi, CBETOHON.

Jlemoncmpayuu

®DoTo3(hGeKT HAa YCTAHOBKE C IIMHKOBOMW TIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTodddexTa.

Caerommon.

CounneuHas OaTapest.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OmbiTel Pe3epdopna mo paccesiHHIO 0 -HaCTHII.
[Inanerapnas mozens atoma. Iloctymatsl bopa. M3myueHwme u morjiouieHue
(HOTOHOB TIpW TEpexole aroMa C OJHOTO YpPOBHS JHEPTWH Ha Ipyrod. Buuip
cnekTpoB. CHEeKTp ypoBHEW HEPTUH aTOMa BOJOPOIa.

BonnoBrie cBoiicTBa yacTtui. Bonusl ae bpoitna. KopnyckynspHo-BolHOBOMH
IyaJlu3M.

CHoHTaHHOE U BBIHYXX/ICHHOE M3ITy4eHHe.

TexHUUECKHE YCTPOWCTBA M NPAKTUYECKOE NPUMEHEHHE: CIIEKTPaIbHBIA
aHayu3 (CIEKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu
Mogzeins ombiTa Pesepdopaa.
OnpezesneHue JUIMHBI BOJIHBI J1a3epa.
Habmonenue mMHEHYATHIX CHEKTPOB W3ITYIECHUSL.
Jazep.
Yuenuueckuii sxcnepumenm, nabopamopnuie pabomoi
Habmionenne nuHERYATOrO CIEKTpa.
Tema 3. Amommuoe 20po
OKCIIEpUMEHTHI, JOKa3bIBAIOIINE CIOKHOCTh cTpoeHus sapa. OTKpbITHE
pammoaktuBHOCTH.  OmbiTel  Pesepdopma 1mo  ompemeneHdio  cocTaBa
pamuoakTuBHOrO u3ny4deHus. CBoiictBa anbga-, Oera-, ramMMa-H3Iy4eHHS.
BrnusiHne pasinoakTHBHOCTH HA JKUBBIE OPTaHU3MBI.
OTtkpeiTHE TIPOTOHa U HelTpoHa. HyxmonHas mopens simpa ['eitzenbepra—
WBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tonsl.
Anbba-pacnang. DJEKTPOHHBIH M TO3WTPOHHBIA Oera-pacnan. [amma-
U3Iy4eHue. 3aKOH paJlMOaKTUBHOIO pacraja.
OHeprus cBA3U HYKJIOHOB B ape. SnepHbie cuibl. [ledext Macch sapa.
SnepHble peakuuu. JleeHUe U CUHTES ALEP.
Snepubiii peaktop. TepmosimepHbiit cunte3. [IpoOiieMbl W TEPCHEKTHBBI
SIEPHON SHEPTeTHKU. DKOJIOTMYECKHE aCTIEKTHI SICPHOIN SHEPTeTHKH.
OnemeHTapHbIe YacTUIBl. OTKPHITHE TO3UTPOHA.
MeTtozap! HaOIIOACHUS M PETHCTPALINH DIIEMEHTAPHBIX YaCTHII.
OyHaMeHTaNbHbIe B3anMoaeicTBus. EANHCTBO u3HUecKOl KapTHHBI MUDA.
TexHHuecKHe yCTPONCTBA U MPAKTHUECKOE NMPUMEHEHHUE: J03UMETpP, KaMepa
Bunbcona, sinepHsIii peaktop, aToMHast ooMoa.
Jlemoncmpayuu
CuéTulK HOHU3UPYIOIINX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopnule pabomol
HUccnenoBanue TpexoB yacTuil (110 TOTOBBIM (oTOrpadusim).

Pazgen 8. DiieMeHTHI aCTPOHOMMU U ACTPOPU3HKH

Orarsl pa3BuTHA acTpoHoMud. [IpuKIIaqHOE 1 MUPOBO33pEHYECKOE 3HAUCHUE
a4CTPOHOMHU.

Bun 3B&nmHoro Heba. Co3Be3ams, sipKue 3BE3MBI, TUIAHETH, WX BUANMOE
JIBIDKEHHE.

CoJtHeYHast cHCTeMa.

Comname. ConHeyHas akTUBHOCTH. Mcrounuk sHepruu CoiHIA W 3BE3N.
3BE3/1bI, X OCHOBHBIC XapaKTEPUCTHKU. JluarpamMma «CIEeKTpaJibHBIH Kiacc —
CBETHMOCTEY. 3BE3IBI TJIABHOW ITOCIEIOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETHMOCTbY» JUIs 3BE3J TJIABHOM IOCIEI0BATEIbHOCTH. BHyTpeHHee cTpoeHue



3BE3/1. COBpEMEHHBIEC MPEICTABICHHUS O MPOUCXOXKIECHUH U 3Bojrory CoyHIa u
3BE311. DTaIlbl )KU3HNU 3BE3 .

Mnrneunsnii [1yte — nama ['anmaktuka. Ilonoxenwe u nBmwxenue CorHia B
lanaktuke. Tunel ranaktuk. PaguoranakTuky U kBa3apbl. YEpHBIE IBIPHI B siApax
TaJIaKTHK.

Bcenmennas. Pacmpenne Beenennoii. 3akon Xa00a. Pazberanue ramakTuk.
Teopus bosbenioro B3peiBa. PennkToBoe usnydeHue.

MacmrabHast ctpykTrypa Beenennoil. Meraranakruka.

Hepeménnsle mpoOieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HaOmronenust HeBOOPY)KEHHBIM IJIa30M C HCIIOJIb30BAHHEM KOMIIBIOTEPHBIX
MIPHAIOKEHUH ISl OTIpeIeNIeHHsI TTOJIOKEHNsI HEOECHBIX 00bEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/1usi CEBEPHOTO MOYLIAPHS U SIPKHE 3BE3/IBI.

Habmonenus B teneckon Jlynsl, ruianer, Mueunoro [lyTa.

O0o01aroiee NOBTOpeHHe

Ponb Qu3uku M acTpOHOMHUM B OIKOHOMHYECKOW, TEXHOJOTHYECKOH,
COLIMAJIBHON U ATHYECKOH cepax AATEIbHOCTH YelIOBEKa, POJIb U MECTO (H3UKU
¥ aCTPOHOMHUH B COBPEMEHHOW HayYHOH KapTHHE MUPA, poJb GU3NUECKOI Teopun
B (QopMupoBaHMM TpeACTaBICHUH O (U3NYECKOH KapTHHE MHUpa, MECTO
(hm3nveckoil KapTHHBI MUpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEICTaBICHAN O IPUPOJIE.

Me:knpeamMeTHbIe CBSI3H

Wzyuenne xypca ¢usnku 6azoBoro ypoBHS B 11 Kiiacce ocymiecTBisieTcs
y4ETOM COZEp)KaTENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcaMH MaTeMaTHKH,
Ouosioruu, XMMUM, Teorpa(uu U TEXHOJIOTHH.

Meoicnpeomemmuvie nonsamusi, CBI3aHHBIE C W3yUYEHHEM METOJOB HAYyYHOTO
MIO3HAHUA: SIBJICHUE, HAay4dHbIM (akT, rumoresa, (u3Myeckas BeIMYMHA, 3aKOH,
Teopusi, HaOII0IeHHE, SKCIIEPUMEHT, MOICTIMPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelleHHE CUCTEMBbl YpPaBHEHUI, TPUTOHOMETPHUUECKHUE
(yHKIMU: CHHYC, KOCUHYC, TaHT€HC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPUIECKOE
TOKIECTBO, BEKTOPHI W WX TPOEKIMH HAa OCH KOOPAWHAT, CI0XKEHHE BEKTODOB,
IPOU3BOJHBIE JIIEMEHTAPHBIX (YHKLMH, NPU3HAKKA I[OJOOMSA TPEyroJbHUKOB,
oTIpeieNieHue TUIOIAAN TUTOCKHUX GUryp n o0béMa Te.

Buonoeus: snexkrpudeckue sBIEHHS B JKUBOW Npupoae, KoyebaTeIbHbIE
JIBIKEHMSI B JKMBOM HPUPOJE, ONTHUECKUE SBICHUS B JKUBOM IpUpOJE, NCHCTBHE
pazuanuy Ha KUBBIE OPTaHU3MBI.

Xumus: cTpOCHHE aTOMOB M MOJIEKYJI, KPUCTAITHUECKas! CTPYKTYpa TBEPIBIX
TEeJl, MEXaHW3Mbl OO0pa30BaHMS KPUCTAUINYECKOH PEUIETKH, CIEKTPaJbHbIHI
aHaJm3.



leoepagpua: MarHWTHBIE TONIOCA 3€MJIM, 3aJ€KM MAarHUTHBIX  PYA,
(hoTochéMKa 3eMHOI TOBEPXHOCTH, MPECKa3aHIe 3eMIICTPACCHUI.

Texnonoeus: JNHHUM DIEKTPONEpeNad, I'EHEpaTop IEPEMEHHOro TOKa,
JJIEKTPOABUraTeNb, WHIAYKIVOHHAs I€4b, pajap, pPajiuONpUEMHUK, TEJIEBHU30D,
anteHHa, teiedon, CBY-nieub, NMpPOEKIMOHHBINA ammapar, BOJIOKOHHAS OINTHKA,
coJtHeyHast Oarapes.



IIVIAHUPYEMBIE PE3VYJIbTATbI OCBOEHUSI NPOTPAMMBI IO
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUS

OcBoenne ydeOHOTO mpemmera «Dm3MKa» Ha ypOBHE CPEIHErO O0OIIero
oOpazoBanus (0a30BbIif YPOBEHB) JOJKHO O0ECTIEYUTh JTOCTHIKEHHE CIIEAYIOIINX
JIMYHOCTHBIX, METAPEAMETHBIX U ITPEIMETHBIX 00pPa30BaTEeIbHBIX PE3YIIbTATOB.

JIMYHOCTHBIE PE3YJBTATHBI

JIMuHOCTHBIE pe3yJIbTaThl OCBOCHUS Y4eOHOTO npeamera «Du3ukay ITOIKHBI
OTpakaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOUIMXCSl PYKOBOJICTBOBATHCS
c(hopMHPOBAHHON BHYTPEHHEW MO3UIMEH IJIMIYHOCTH, CUCTEMOH IIEHHOCTHBIX
OpWEHTAlMid, TO3UTHBHBIX BHYTPEHHHX  YOEXKIEHHH, COOTBETCTBYIOIINX
TPaJUIMOHHBIM IEHHOCTSIM POCCHHCKOTO O0OIIecTBa, paclIMpeHHe >KU3HEHHOTO
OTBITa U ONBITA JEATEILHOCTH B IPOLIECCE pealn3allid OCHOBHBIX HAIlpPaBICHUN
BOCIHUTATEIbHOMN AEATEIBHOCTH, B TOM YHUCJIE B YaCTH:

1) rpa:kIaHCKOT0 BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTH IPAXIAHCKON TO3UIIUH 00YUAIOIIErOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUHCKOT0 O0IECTBA;

NPUHSITHE  TPAJAMIMOHHBIX  OOIICYEIOBEUCCKMX T'yMAaHUCTUYECKUX U
JIEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX IPaXAAHCKOIO
oO1ecTBa, yyacTBOBaTh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHU3aIiH;

YMEHHE B3aUMOJIEIICTBOBATH C COLMAIIBHBIMU HHCTUTYTaMHU B COOTBETCTBHUH C
X pyHKIHUSIMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTb K T'yMaHUTapHOM U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NaTPUOTHUYECKOT0 BOCTIUTAHHUS

c¢(hOpMHUPOBAHHOCTH poccuiickoi rpakJIaHCKOM AJICHTUYHOCTH,
MaTPUOTH3MA;

LHEHHOCTHOE OTHOUIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHXKEHUSIM
poccHUiickuX yu&HbIX B 0011aCTH (PU3UKU M TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIATAHMSA:

c(hOpMHPOBaHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUECKOTO TIOBEACHUS;

CHOCOOHOCTh OIICHHWBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIE PELICHUS,
OpUEHTHUPYSCh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJE B
JIEATENIbHOCTH YYEHOT0;

OCO3HAHKE JINYHOTO BKJIAJIa B IOCTPOEHHE YCTOWYHUBOTO OY/IyIIEro;

4) 3cTeTHYECKOr0 BOCIIUTAHMA:

JCTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOUAsl 3CTETHKY HAy4YHOTO TBOPYECTBA,
npucymero (U3N4ECKoi HayKe;



5) Tpya0BOro BOCIIUTAHMA:

MHTEpPEC K pa3indHbIM cdepamM MpoPecCHOHANBHON NEATSILHOCTH, B TOM
YKCIIe CBA3aHHBIM C (DU3UKOM U TEXHUKOM, YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOD
Oymymieit mpodeccun U pearn30BhIBaTH COOCTBCHHEIC JKU3HEHHBIC TUTAHEI,

TOTOBHOCTh M CLIOCOOHOCTHh K 00pa30BaHMIO U CaMOOOPa30BaHUIO B 00JIACTH
(hM3UKY HA TPOTSKCHUH BCEH JKU3HH;

6) 3KOJIOrMYECKOr0 BOCIUTAHUS

c(OPMHUPOBAHHOCTh 3KOJIOTMYECKOH KYyJIbTYPBI, OCO3HaHHE TJI00aIBHOTO
XapakTepa 3KOJIOTHIEeCKUX Tpo0ieM;

IJIAHUPOBAHUE U OCYIIECTBICHHUE JICUCTBUI B OKPY>KAIOLICH CpeJie HA OCHOBE
3HAHUS [eJIel YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA;

pacIIUpeHne OIbITa JEATCIHEHOCTH 3KOJIOTHYCCKONH HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMXCS 3HAHUH 110 PU3HKE;

7) HEHHOCTH HAYYHOT0 MO3HAHUSA:

c(hOPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs (HPUIUUECKON HAYKHU;

OCO3HAaHHWE IIEHHOCTHM HAy4HOW JesITeIbHOCTH, TOTOBHOCTH B IpoOliEcce
u3yueHuss  (PU3MKH  OCYIICCTBJIATH  HPOCKTHYID M HCCIIEJOBATEIILCKYIO
JIeSITeIIbHOCTD UHIIMBUIyaTIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTenbHbIe YHUBEPCAJIbHbIE yueOHbIEe TelCTBUSA
Ba3oBble lornueckue AeicTBUA:
CaMOCTOSITENFHO ~ (OPMYJIHMPOBaTH M aKTyallM3UpOBaTh  MpobiIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OIpeaACIATL LECIN ACATCIBHOCTH, 3adaBaTb MApaMCTPbl M KPUTCPHUU HUX
JOCTUKECHUS
BbISIBJISITH SaKOHOMepHOCTI/I 158 HpOTI/IBOpe‘II/IH B paCCManI/IBaeMHX
(bI/ISI/I‘ICCKI/IX SIBJICHHUSAX,
pa3pabaTeiBaTh IUIAH PEHICHUS] MPOOJIIEMBI C yUETOM aHAJIM3a MMEIOLIUXCS
MaTepI/IaJ'II)HI)IX u HeMaTepI/IaJ'IBHBIX pecprOB;
BHOCUTB KOPPCKTUBLI B ACATCIIBHOCTD, OCHUBATH COOTBETCTBUEC PE3YJILTATOB
oeisiaM, OCHHUBATh pI/ICKI/I HOCJ’ICILCTBHPI JACATCIIBHOCTH,
KOOpJ_II/IHI/IpOBaTB nu BBITIOJIHATH pa60Ty B yCJ'[OBI/IHX peanLHoro,
BHUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJCHCTBHS,
pa3BUBaTh KPEATUBHOE MBIIIUICHUE [P PELICHUH JKU3HEHHBIX MPOOJIEM.
Bba3oBble ucciienoBaTeIbCKHE AeiiCTBUA.
BJIAICTH HaquOﬁ TepMHHOHOFHCﬁ, KIIFOYEBBIMU TMOHATUSIMHU U METOAAaMU
(huznveckoit HayKu;



BJIaJIETh HaBBIKAMH y4eOHO-HCCIIEAOBATEIbCKON W TIPOEKTHOW IS TENTbHOCTH
B o0nacti (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEILHOMY ITOUCKY
METOJIOB peIleHUs 3aJad (PU3NYECKOro COACp)KaHMS, NPUMEHEHUIO Pa3HYHbIX
METOOB TO3HAHHUS;

BIAJIETh BHJAMH JIETEIBHOCTH 110 TIOJIyYE€HHIO HOBOTO 3HAHUS, €ro
WHTEpIIpEeTalUy, NpeoOpa3oBaHMI0O W TPHUMEHEHHWI0 B Pa3JIMYHBIX YYEOHBIX
CUTYalUsIX, B TOM YHUCJIIE TP CO3/IaHIH y4eOHBIX MIPOEKTOB B 00J1aCT! (HU3UKH;

BBIABJIATh IPUYMHHO-CIICACTBEHHbIC CBS3M M AaKTyaJM3MpOBaTh 3ajady,
BBIJIBUTATh THITOTE3y €€ peIeHUs, HaXOIWTh apryMEHTHl IS J0Ka3aTesbCTBa
CBOMX YTBEp)KICHHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHHUS;

aHAJIM3UPOBATh IIOJyYEHHBIE B XOJE PEIICHHA 3aJaudl pe3yJbTaThl,
KPUTHYECKH OLIEHUBATH MX JOCTOBEPHOCTH, IPOrHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (OpMyNHUpOBaTh COOCTBEHHbIE 3ajaud B 0Opa30BaTENHLHOM
JeSATENILHOCTH, B TOM YHCIIE TIPU H3YYeHHUH (QU3NKH;

JIaBaTh OLIEHKY HOBBIM CUTYaIllAM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

yMeTb IePEeHOCUTh 3HaHMA 10 (u3MKe B IPAKTHYECKyI0 001acTh
JKU3HE I TEITbHOCTH;

YMETb HHTETPUPOBATH 3HAHUA U3 Pa3HBIX MIPEAMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIE HJICH, IPE/IJIaraTb OpUTHHAIBHBIE MTOIXO/IbI U PEIICHMS,;

CTaBHUTH MPOOJIEMBI U 3a]1a4H, OITyCKAIOIIHE AJIbTEPHATHBHBIC PEIICHHS.

Padora ¢ undopmanmeii:

BJIaJIETh HABBIKAMH HOJy4eHUs] WHPOpPMAIUK (HU3NIECKOTO COACPIKaHUs U3
WCTOYHHMKOB DAa3HBIX THIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IIOWCK, AaHAIU3,
CHUCTEMATH3allMI0 W HWHTEPIPETAHi0 MH()OpMAIMK Pa3IMYHBIX BUAOB U (OpM
MIPEICTABICHUS;

OLICHUBATh AOCTOBEPHOCTHh HH(OPMALINH;

UCIIONIb30BaTh ~ CpelCcTBa  HMH(MOPMAIMOHHBIX ¥  KOMMYHHKAI[OHHBIX
TEXHOJIOTHI B PEIIEHWH KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPraHU3allMOHHBIX
3aJad C COONIOJeHHMEM TpPeOOBaHUM SProHOMHKM, TEXHUKH O€30MacHOCTH,
TUTHEHBI, pEeCcypcocOepeKeHHs, IPaBOBBIX W  OTHYECKUX HOPM, HOPM
WH(POPMALMOHHON 0€301acHOCTH;

CO3/1aBaTh TEKCTHl (M3NYECKOTO COJEp)KaHUs B Ppa3IM4YHBIX (opMarax c
yu€TOM Ha3zHa4YeHUs] HH(POPMAIMU U LIENEeBOW ayJJUTOPHUH, BEIOHpast ONTUMAJIBHYIO
(hopMy IpeAcTaBICHUS U BU3YaIH3aLlUH.

KomMyHuKaTHBHBIE YHUBepCAJbHbIE yueOHbIe 1eiiCTBHS:
OCYLIECTBIATh OOIIEHWE Ha ypokax (U3UKM U BO BHE-YPOUHOM
JIeSITETTLHOCTH;



pacro3HaBaTh TPEATNOCHUTKA KOHQIWKTHBIX CHTyallud W CMSTYaTh
KOH(JIUKTHI;

pa3BEPHYTO M JIOTMYHO HU3JaraTh CBOIO TOYKY 3PEHHUS C HCIOJIB30BAHHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMAaTh U HUCHOJIb30BaTh MNPEUMYLIECTBA KOMAaHJHON W WHIUBUIYaJIbHOU
paboTsr;

BEIOMpAaTh TEMAaTHKy M METOIBl COBMECTHBIX JCHCTBHHA C Yy4ETOM OOIIHX
HMHTEPECOB ¥ BO3MOKHOCTEH Ka)KIOr0 WieHa KOJUICKTHBA,

NpUHUMATh 1IeJIM  COBMECTHOM  JIeATENbHOCTH, OpPraHu30BBIBaTH U
KOOPJAMHHUPOBATh JEHCTBUA MO €€ JOCTHXKEHUIO: COCTABJISITH IUIAH JIEWCTBHI,
pacrpenessiTh poid ¢ y4€TOM MHEHUH Y4YacTHUKOB, OOCYKAAaTh pPE3yJbTaThl
COBMECTHOH paboTHI;

OIICHMBAaTh Ka4yeCTBO CBOETO BKJIAJa M KaXXIOT0 YYaCTHHKAa KOMAaHIbI B
001t pe3ynbTar o pa3paboTaHHBIM KPUTEPHSIM;

npeajiaraTb HOBBIE TPOEKTHI, OLECHUBATh HAEH C TO3ULIUH HOBU3HBI,
OpUTHHAIIBHOCTH, MPAKTUIECKON 3HAYNMOCTH;

OCYUIECTBIIATH IO3UTHBHOE CTPATETMUECKOE IIOBEIEHHE B Pa3IMYHBIX
CUTYaIUsAX, IPOSBIISATH TBOPUECTBO M BOOOpakeHUE, OBITh MHUIIMATHBHEIM.

PerynsiTuBHBIC YHUBeEpCcaJbHbIC Y9eOHbIE NeICTBHS
Camoopranuzanms:

CaMOCTOATENIbHO OCYILIECTBIATH MO3HABATENbHYIO NESTEILHOCTh B 007acTH
(M3MKM W aCTPOHOMHH, BBHISABISTH MPOOJEMBI, CTaBUTh W (OPMYIHPOBATH
COOCTBEHHEIE 3aJa4M;

CaMOCTOSITENIHO COCTABIIATh IIAH PEIICHHUS PACUETHBIX M KAYECTBEHHBIX
3a]ad4, TUIaH BBITOJIHEHHS MTPAKTUIECKON pabOThI C YIETOM MMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEIIOYTEHHIA;

JlaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacuMpsaTh paMKd y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEAIOYTCHHH];

JleNaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHUpOBaTh ero, Oparb Ha ce0s
OTBETCTBEHHOCTh 32 PEIICHNE;

OLICHUBATh IPHOOPETEHHBIH OIIBIT;

crocoOCTBOBaTh (POPMUPOBAHHMIO W MPOSBICHUIO O3PYIUIMH B OOJIACTH
(hM3MKH, TOCTOSIHHO MOBHIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHB.

CaMOKOHTPO.Ib, SMOLOHAIbHBII HHTEJJICKT:

JlaBaTh OIIEHKY HOBBIM CHTYallUsIM, BHOCHTh KOPPEKTHBBHI B AEATEIHHOCTD,
OIIEHUBATh COOTBETCTBHE PE3YJIbTATOB IIETIIM;

BIaZieTh ~ HAaBBIKAMH  IIO3HABATEIIbHOM  peQiueKcHMd Kak  OCO3HAaHUA
COBEpIIAEMBIX JI€HCTBUH M MBICIUTEIbHBIX IIPOLECCOB, WX pE3YNbTaTOB H
OCHOBaHUM;



MCIIOJIb30BaTh MPUEMBI pedIeKCHUU JUIsl OLICHKH CUTYyallud, BRIOOpA BEPHOTO
peLICHUs;

YMETh OIICHMBATh PHUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO HX
CHIDKCHHUIO;

NPUHUMATh MOTHUBBI M apryMEHThI JPYTHX TP aHAIu3e pe3yJIbTaToB
JIeSTeIbHOCTH;

NPUHAMATH ce0s, IOHUMasi CBOM HEJIOCTATKH U IOCTOMHCTBA,

NPUHAMATh MOTHBBI M apryMEHTBHl APYIHX TMPU aHaju3e pe3yJbTaToB
JIeSATeIbHOCTH;

MPU3HABATh CBOE MPABO U MPaBO APYTHX HA OLIMOKH.

B mporiecce MOCTIKEHUsI JTMIHOCTHBIX PE3yJIbTATOB OCBOCHHSI MPOTPAMMBI
mo ¢(u3MKe UII YPOBHA CpETHETO OOImEero oOpa3oBaHUsS Yy OOyUYAONTUXCS
COBEPIIEHCTBYETCS SMOIMOHATBHBIH HHTEJUIEKT, MPEAMOIararonui
c(OPMHUPOBAHHOCTH:

CaMOCO3HaHHSA, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AIMOLIMOHAIBHOE
COCTOSIHHE, BHJETh HAMPABJICHHUS Pa3BUTHS COOCTBEHHON SMOLMOHAIBHOM chepsl,
OBITh yBEepEHHBIM B ceOe;

CaMOpPEryJIMPOBaHUsI, BKJIIOYAIOIIETO CaMOKOHTPOJb, YMEHHE NPHUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHWE, CIOCOOHOCTh AJANTHPOBATHCI K
SMOLMOHAIBHBIM U3MEHEHUSIM U TIPOSIBIISITH TMOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIOYAIOIICH CTpEMIICHHE K JOCTHKCHUIO EITU U
yCIiexy, ONTHMHU3M, WHHUIMATUBHOCTh, YMECHHUE ICHCTBOBAThH HCXOJS M3 CBOMX
BO3MOYKHOCTEH;

SMITATHH, BKITIOYAOIIEH CIIOCOOHOCTh TIOHUMATEH SMOIIMOHAIBEHOE COCTOSIHHE
JIPYTUX, YYUTBIBATh €ro IpU OCYIISCTBICHHU OOIICHUS, CIOCOOHOCTH K
COYYBCTBHIO U COIIEPEKUBAHUIO;

COIMATbHBIX HABBIKOB, BKIFOUAIOIIHX CITOCOOHOCTh BHICTPAUBATH OTHOIICHHS
C IPYTHMHU JIFOABMH, 3a00TUTHCSI, TIPOSIBIISITh HHTEPEC U pa3pelaTh KOHQIUKTHL.

NPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenuss B 10 kiiacce mpenMeTHble pe3yiabTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXXaTh C(HOPMHUPOBAHHOCTD Y O0YJAIOIIUXCS YMEHUI:

JIEMOHCTPHPOBATh Ha MpUMEpPax poiib U MecTo (Gu3uku B (HOPMHPOBAHUM
COBPEMEHHOM HAay4YHOM KapTHHBI MHUpPA, B Pa3BUTHH COBPEMEHHOM TEXHUKU WU
TEXHOJIOTHH, B IPAKTUYECKOM IEATENbHOCTH JIFOACH;

VUUTHIBATh TPaHUIbl [PUMEHEHUS M3YYCHHBIX (HU3MUYECKUX MOJEJCH:
MaTepuagbHasl TOUKa, HHEPIHAJbHAS CUCTeMa OTcuéTa, a0COFOTHO TBEPIOE TEIIO,
WacanbHbIA a3, MOAEIN CTPOEHUS Ta30B, KUJAKOCTEH W TBEPABIX TEN, TOUCYHBINA
AIIEKTPUYECKUH 3apsi]] IPH PelieHnH (ru3nYecKux 3a1ad;



pacrio3HaBaTh (U3NUECKue SBICHHS (TPOLECCHI) U OOBACHITH UX Ha OCHOBE
3aKOHOB MEXaHHKH, MOJCKYJSIPHO-KHHETHYECKON TEOPHM CTPOCHUS BEUIECTBA U
JNIEKTPOJMHAMHMKH:  PAaBHOMEPHOE W  PAaBHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JIBIKCHHUE, CBOOOJHOE TMAJCHHWE TEJ, IBWKCHHE 110 OKDPY)XKHOCTH, WHEPIIHS,
B3auMoJieiicTBUe Ten, Tuddy3us, OPOYHOBCKOE BUKEHHUE, CTPOCHUE KUIKOCTEH
1 TBEPABIX TeJl, U3MEHEHHE 00bEMa TeJl TIPH HarpeBaHU! (OXJIAKICHUH ), TETJIOBOE
paBHOBeCHe, WCHapeHHe, KOHACHCAIWS, TUIABJICHHUE, KPUCTAJUIM3AINs, KUTICHUE,
BJI&KHOCTh BO3JlyXa, ITOBBIIICHHE JABJICHH ra3a MPU €ro HarpeBaHUU B 3aKPHITOM
cocynme, CBS3b MEXKIy IapaMeTpaMH COCTOSHHMS Ta3a B  HM30MpOIeccax,
3JIEKTPHU3aNys TeJl, B3aUMOJICHCTBUE 3apsI0B;

OIMCHIBATh MEXaHWYECKOE IBIDKEHHE, HCIONb3ysl (Pu3ndeckrue BEeTUYWHbI:
KOOp/AWHATa, MyTh, MEpeMelleHne, CKOpOCTh, YCKOPEHHE, Macca Tena, CHIIa,
UMIIYJIbC Tela, KHHETUYEeCKash JHEPrusi, MOTEHIMAIbHAS JHEPrHs, MeXaHUYecKas
pabora, MexaHM4YecKass MOIIHOCTh; TIPH OIUCAHWUM NPABUIBHO TPaKTOBaTh
(u3MYecKUil CMBICT UCTOJIB3YEMbIX BEIUYMH, MX OOO3HAYCHHS W CAWHUIIBI,
HaXOJIUTh (POPMYJIbI, CBSI3BIBAIONINE NAHHYIO (DU3UYECKYIO BEIMYHHY C IPYTHMH
BEJIMYHHAMY;

ONHKCHIBATh H3YYCHHBIC TEIJIOBBIC CBOWCTBA TEJN M TEIUIOBHIC SIBICHUS,
UCTONB3Yysl (U3UUECKUE BEIMYMHBI: JABJICHUE Tra3a, TeMIeparypa, CpeIHss
KUHETHYECKAs SHEPTHsl XaOTUYECKOTO JBHXKCHUS MOJIEKYJI, CPEAHEKBApaTHYHAS
CKOpPOCTh MOJICKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHSSI DHEprusi, paboTa rasa,
KOO PHUIIMEHT TMONE3HOTO JEHCTBUS TEIJIOBOTO JIBUTATENS; IPH ONHCAHUH
NPaBUIBHO TPAKTOBaTh (DU3UUECKUM CMBICT HCIOJIb3YEMbIX BEJIMYHMH, HX
0003HaYeHHUsT W CJUHUIBI, HAXOIUTh (OPMYJIBI, CBS3BIBAIOIINE JAHHYIO
(hU3NYECKYIO BETMYMHY C IPYTUMH BETUUHHAM;

OTIMCHIBATh U3YUCHHBIC MICKTPUICCKIEC CBOWCTBA BEUICCTBA U DICKTPUUICCKUE
sBIICHHsT (IIPOIIECCHI), UCTIONB3Ys (PU3NYECKUE BEIWYHMHBL DJICKTPUUECKUI 3apsil,
AJIEKTPUYECKOE T0JIe, HANPSHKEHHOCTD OIS, TOTEHIMAJ, Pa3HOCTh ITOTCHIINAJIOB;
NpU OIUCAHWUU MPABHJIBHO TPAKTOBaTh (DHU3UYECKUH CMBICT HCHOJIb3YEMBIX
BEJIMYHMH, MX O003HAueHWsS W EIUHHUIBL;, YKa3bIBaTh (HOPMYIIBI, CBS3BIBAIOIIUC
JTAaHHYTO (pU3MYECKYIO BEIIMUMHY C IPYTUMH BEJTHYHMHAMU;

aHAM3UPOBATh (PU3UUECKUE TPOIIECCHl M SIBJICHUS, UCTIONB3Ysl (HU3MUECKHE
3aKOHBI M TIPUHIIUTIBL: 3aKOH BceMupHoro tarotenus, |, |1 u 11l 3axonsr Herotona,
3aKOH COXpAaHEHWs] MEXaHWYeCKOH SHEpruM, 3aKOH COXPaHEHHsS HWMITYJIbCa,
NPUHIMIT CYNEPIO3UIMU CUJI, TPUHIMII PAaBHOIMPABHS WHEPIHMAIBHBIX CHCTEM
0oTc4€Ta, MOJEKYISIPHO-KUHETHYECKYI0 TEOPHIO CTPOSHHS BEIECTBA, Ta30BbIC
3aKOHBI, CBS3b CPEJHEN KUHETUYECKOW DHEPTUU TEILUIOBOTO JIBUKCHUS MOJICKYJI C
a0COJIIOTHOW TEMIIepaTypoi, MEepBhIid 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHHS
SJICKTPUYECKOTO 3apsiia, 3akoH KylloHa, MpW 3TOM pas3iudarh CIOBECHYIO



(hopMyITHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKECHHE W YCIIOBHS (TpaHHUIbI,
001acTH) IPUMEHNMOCTH;

OOBACHATH OCHOBHBIC MPHUHLIMIOBI JACHCTBUS MallMH, NPHOOPOB H
TEXHUYECKUX YCTPOWCTB; pa3iniarh yCIOBHS MX OE30MaCHOTO HCIIOIB30BAHHUS B
MOBCEIHEBHOM JKU3HH;

BBINOJIHATh OKCIEPUMEHTHI I10 HCCIEJAOBAHUIO (HU3MUYECKUX SIBICHUH H
MPOIIECCOB C HCIOJH30BAHHEM MPSMBIX W KOCBEHHBIX H3MEpPEHHH, MPH 3TOM
¢opmynupoBaTh mpobieMy/3ajgady M TUIOTe3y Y4eOHOro SKCIEepUMEHTa,
coOMpaTh YCTaHOBKY M3 TPENIOKEHHOTO OOOPYAOBaHHS, MPOBOAWUTH OIBIT H
(hopMyIHpPOBATH BBHIBOJIBI;

OCYLIECTBIATH MPSIMbIE U KOCBEHHbIE M3MEPEHH (PU3NYECKUX BEIUYUH, IPU
STOM BBIOMPATh ONTHMAIIBHBIA CIOCOO M3MEpPEHHS M HCIIOJIB30BATh HM3BECTHBIE
METO/IbI OIICHKH IOTPEIIHOCTEN N3MEpPEHH;

UCCIeNoBaTh  3aBUCHUMOCTH  MEXAY  (U3MYECKUMH  BEIHYMHAMH  C
UCTIOJIb30BAaHUEM TPSIMBIX HM3MEPEHHUH, TMPH 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(uKCHpOBaTh Pe3yNbTAaThl MOJYYEHHOH 3aBUCUMOCTH (DU3NUECKHX BEIUYUH B
Buzie TabIMIl U TpaUKOB, IeNaTh BHIBOABI [0 Pe3yIbTaTaM MCCIEIOBAaHUS;

co0mroiaTh MpaBuiia 0E30MAaCHOTO TPyla IPH MPOBEICHUH HCCIIEIOBAHUN B
paMKax y4eOHOro JKCIIEPUMEHTa, Y4eOHO-HCCIEAOBATENLCKONH M IPOEKTHOM
JIeSITETIbHOCTH C HCIOJIb30BAaHUEM H3MEPUTENBHBIX YCTPOHCTB M J1aOOpaTOPHOTO
000pynOBaHuUs;

pemiath pacy€THBIE 3a1aud C SIBHO 3aJaHHONW (U3UUECKOW MOJETIbIO,
UCTIONB3Ys (PM3NIECKUE 3aKOHBI M MIPUHIIHUIIBL, HA OCHOBE aHAJIN3a yCIOBUS 33a4H
BBIOUpaTh (PU3MYECKYI0 MOJENb, BBIACIATh (PU3NUECKUE BEIUYMHBI U (HOPMYJIbI,
HEoOXOIMMBIe /ISl €€ pelIeHHs], TPOBOMUTHh Pacd€Thl U OIIEHUBATH PEATLHOCTD
MOJIy9IEHHOTO 3HAa4YEHUsI (PU3NIECKOI BETHMINHEI,

pelIaTh KaueCTBEHHBIE 3a/1a4i: BBICTPAUBATh JIOTHUECKH HETIPOTHBOPEUHBYIO
LETMOYKY pPACCY>KACHUI C ONMOpol Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(usndeckue sIBICHMS,;

UCIIONIb30BaTh ~ MpPU  pEHIEHWH  y4eOHbIX  3aJad  COBPEMEHHBIC
WH(QOPMALMOHHBIE TEXHOJIOTHUH ISl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETAIINH
W TIpE/ICTaBIICHHUs y4eOHOW U HAayYHO-TOMYJSIPHOW MH(OPMAIMH, TIOIyYEHHON M3
Pa3IMYHBIX HCTOYHUKOB, KPUTHYECKH aHAITM3UPOBATh MOJIy4aeMyto HHPOPMAIIHIO;

NPUBOAUTH IIPUMEPHI BKJIAIA POCCUICKUX U 3apyOEKHBIX YIEHBIX-(H3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE MPOLIECCOB OKPYXKAIOLIEro MHpa, B pa3BUTHE
TEXHHUKH 1 TEXHOJIOTHH;

UCIIONIb30BaTh TEOPETHYECKUE 3HAHHA MO (U3MKe B MOBCETHEBHOW >KU3HH
Juis obecriedeHrs: 0€30MacCHOCTH NP OOpAaIleHWU ¢ MPUOOpPaMU U TEXHUYECKHMHU



YCTPONCTBaMH, sl COXPAHEHHS 3/I0POBbSI U COONIOJICHHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPY>KAIOLIEH cpene;

paborath B Trpymme C BBIIOJHEHHEM pa3MYHBIX COLMAIBHBIX PpOJIEH,
IUTAHUPOBaTh PabOTy TPYMIbL, PANUOHAIGHO PpACHPEACISITh OOS3aHHOCTH H
IUTAHUPOBATh JESITEIHHOCTh B HECTAHAAPTHBIX CUTYalUsIX, a/JI€KBATHO OICHUBAThH
BKJIa/T KQXK/JIOTO U3 YYaCTHHKOB TPYIIIHI B pEIICHHE PacCMaTPUBAEMON TIPOOIIEMBI.

K xonmy obOyuenust B 11 kJacce mpenMeTHBIE pe3yibTaThl HA 0a30BOM
YPOBHE JOJKHBI OTpakaTh CHOPMUPOBAHHOCTH Y 00YHAIOINXCS YMEHHH:

JIEMOHCTPHPOBATh Ha MpUMeEpax poiib U MecTo (M3WKU B (OPMHPOBAHUH
COBPEMEHHOM HAay4YHON KapTHHBI MHUpPA, B Pa3BUTHH COBPEMEHHON TEXHUKU U
TEXHOJIOTHH, B MPAKTUYECKOH AEATENBHOCTH JIOAEH, LENOCTHOCTh U E€IUHCTBO
(hm3ndecKoit KapTHHBI MHPa;

YUUTHIBaTh TPAHULBl NPUMEHEHUS H3YyYEHHBIX (U3MYECKUX MOAENeH:
TOUYEYHBIN NEKTPUUYECKUN 3aps, JIyd CBETa, TOUECUYHbIH HCTOYHHK CBETA, sAcpHAs
MOJIeTIb aTOMa, HYKJIOHHAas MOJEJb aTOMHOTO spa NpH PEIeHUH (PH3NISCKUX
3a/1a4;

pacno3HaBaTh (pu3nUeckue sBICHUS (IPOLECcChl) U OOBSICHATH UX HAa OCHOBE
3aKOHOB 3JICKTPOJMHAMUKH M KBAHTOBOW (DM3UKH: JIEKTPUYECKAS POBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JIeHCTBUSA TOKA, B3aMMOJIeHicTBUE
MarHuTOB, JJEKTPOMAarHWTHAsE HMHAYKLOWS, JI€HCTBUE MAarHWTHOTO TIONS Ha
NPOBOJHUK C TOKOM M JBIDKYIIMICS 3apsi, dJICKTPOMArHUTHBIC KOJEeOaHUS H
BOJIHBI, MpPSIMOJMHENHOE pacnpoCTpaHEHHE CBETa, OTpaKE€HHE, IpeJoMIICHHE,
uHTepdepeHnns, aubpaknus W - MONApH3alMs CBETa, MAWCHEPCHsl CBETa,
horoanexrpuueckuit 3¢pdexT (poroaddekT), cCBeTOBOE JaBlICHHE, BOSHUKHOBEHHUE
JUHEMYaToro CHeKTpa aromMa BOJOpOJAa, €CTECTBEHHass M MCKYCCTBEHHas
pannoaKTUBHOCTD;

OINUCHIBATh HM3YYEHHbIE CBOWCTBA BeILECTBA (IJIEKTPUUECKHE, MArHUTHBIC,
ONTHUYECKHE,  OJEKTPUYECKYI0  NPOBOAMMOCTh  Pa3IM4HBIX  Cpel) H|
SIIEKTPOMAarHUTHbIE SBJIEHHA (IPOLECCHI), UCIONb3Yys (U3MYECKUE BEITMUHUHBL:
ANEKTPUYECKUM 3apsiji, cuja TOKa, DJIEKTPHUUECKOE HaNpsKEHHE, DIIEKTPUUECKOe
COTIPOTHBIICHHE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOJBIDKYIas cwia, pabora TOKa,
UHIYKIMA MarHuTHOro mouns, cuiaa Ammepa, cuna JlopeHna, MHAYKTHBHOCTb
KaTyIIKH, 3HEPTUs DJEKTPUYECKOT0 M MAarHUTHOTO IOJIeH, MEpHOA M 4YacToTa
KkonebaHWH B KoleOaTeIbHOM KOHTYpe, 3apsid M CHJIa TOKa B IIpoIecce
TapMOHMYECKHX DJIEKTPOMATHUTHBIX KoJjeOaHuil, (oKycHoe paccTrosHHEe H
onTHYecKas CHia JIMH3bL, NPU ONHCAHWW TPABHJIBHO TPAaKTOBaTh (PU3NYECKHI
CMBICJI HCIIOJIb3YEMbIX BEJIMYMH, WX OOO3HAYEHUS M EIWHMIBI, YKa3bIBaTh
(opMyInBl, CBA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYMHY C JIPYTUMH
BEIMIMHAMY;



OTMCHIBATh W3YYCHHBIC KBAHTOBHIC SBICHHUS U TIIPOIECCHI, WCIIONB3YS
(u3nveckue BETMYUHBI: CKOPOCTh 3JCKTPOMATHUTHBIX BOJIH, JUIMHA BOJIHBI H
4acToTa CBETA, SHEPIUsi U UMIYJIbC (OTOHA, MIEPHOJ MOJIypaclaja, SHEPTHsl CBI3U
ATOMHBIX siJIep, [PH OMHUCAHWU TMPABWIBHO TPAKTOBATh (UIUUECKUI CMBICI
UCTIOJIb3YEMbIX BEIUYMH, MX O0O3HAUYCHMS WM CIUHHUIIbI, yKa3bIBaTh (HOPMYJIbI,
CBSI3BIBAIOIIME JIAHHYIO (U3WYECKYI0 BEIMYMHY C JpPYTUMH BeJIHMYHUHAMH,
BBIUUCIIATH 3HAYCHUE (PU3MUCCKON BETUUUHBI,

aHATM3UPOBaTh (PU3UUECKUE TIPOIIECCHl M SIBJICHUS, UCTIONB3Ysl (U3MUECKHUE
3aKOHBI ¥ MPUHITUIEL: 3ak0H OMa, 3aKOHBI TIOCJICIOBATCIIEHOTO U MapalIeIEHOTO
COEIMHEHUS] TPOBOAHUKOB, 3akoH JIkoyis—JIeHla, 3aKOH 3JIEKTPOMAarHUTHON
WHIYKIMH, 3aKOH MPSIMOJIMHEHHOTO PAacIpOCTPAHEHUs CBETa, 3aKOHBI OTPaKECHUS
CBETa, 3aKOHBI TPEIIOMIICHHSI CBETa, ypaBHeHHe OWHITeHHa M (ortoaddekra,
3aKOH COXPAHEHWsI SHEPIuH, 3aKOH COXPAHEHHS HUMITYJIbCA, 3aKOH COXPAaHEHUS
ANIEKTPUYECKOT0 3apsijia, 3aKOH COXPaHEHHUs] MacCcOBOTO YHcia, MmocTynaTel bopa,
3aKOH PaJMOAKTHBHOTO pacaja, Mpyu 3TOM pa3indaTrh CIOBECHYIO (HOPMYITHPOBKY
3aKOHA, €ro MaTeMaTHYeCKOE BBIPAKEHHWE M YCJIOBHUs (TpaHMIbl, 00JACTH)
MIPUMEHUMOCTH;

OTIpEIeNIATh HAMpPABIICHHE BEKTOPA UHYKIIMH MATHUTHOTO TOJISl IPOBOTHUKA
¢ TOKOM, cuiibl AMriepa u cuibl JIopeHia;

CTPOUTh W OIKCHIBATh H300pa)XKCHHE, CO3/1aBaCMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BEITIOJHATh 3KCICPUMEHTHI 0 HCCICAOBAHUIO (PU3UYCCKUX SBICHUA |
MPOIIECCOB C WCIIOJIb30BAaHUEM MPSIMBIX W KOCBCHHBIX H3MEPCHHMA: TMPH ITOM
dopmynupoBaTh MpobOieMy/3afady M TUIOTe3y Y4eOHOro 3IKCIEPUMEHTa,
coOMpaTh YCTaHOBKY M3 TPEAJIONKEHHOTO OOOPYIOBaHHS, NPOBOAMTH OIBIT H
(hopMyIHPOBATEH BBHIBOIBI;

OCYILIECTBIISITh NPSIMbIE U KOCBEHHBIE M3MEPEHUs (PU3NYECKUX BEIUYHH, MIPU
9TOM BEIOMpAaTh ONTHMATBHBIA CIIOCOO M3MEPEHHS M HCIIOJIBE30BAaTh W3BECTHBIC
METO/IbI OIICHKH IOTPEIIHOCTEN N3MEpPEHH;

WCCIIEIOBATh 3aBHCUMOCTH (DM3MYECKUX BEIMYMH C HCHOJIb30BaHHUEM
MPSIMBIX M3MEPCHUH: TPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (HUKCHPOBAThH
pe3yabTaThl MOJYYCHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYUH B BHUJE TaONUI[ U
rpaduKOB, Ie1aTh BBIBOJIBI IO PE3YJIbTATaM HCCIIEOBaHMS;

coOoaTh MpaBuiia 0€30MacHOr0 TPyJa MPU MPOBEICHUU UCCIICAOBAHHUN B
paMKax y4eOHOTrO JKCIHEpUMEHTa, Y4eOHO-MCCIIEIOBATEIbCKONH W IMPOEKTHON
JIEATENBHOCTH C WCIOJB30BAHUEM H3MEPUTENBHBIX YCTPOWCTB W J1a00paTOpHOTO
00opyI0BaHwUsl;

pemiath pacyéTHBIE 3aJa4d C SIBHO 3aJaHHOW (PU3IUUECKOW MOJEIbIo,
HCTIONB3YS (PM3MUECKre 3aKOHBI ¥ MIPUHITAIIBI, HA OCHOBE aHANIN3a YCIIOBUS 33[a4d



BbIOMpaTh (pU3MUYECKYI0 MOAENb, BBIACIATH (DPU3NUECKHE BETUYMHBI U (HOPMYJIHI,
HEoOXoAuMBIe Ui €€ pelIeHHs, MPOBOAUTH PacyéThl U OLCHUBATH PEAbHOCTh
MOJTYYEHHOTO 3HaYeHUs (PU3NYECKOH BETUUUHBL;

pemaTh KaueCTBEHHBIE 3aa4l: BHICTPAUBATh JIOTHYECKH HETIPOTUBOPEUUBYIO
LETIOYKY PACCYKACHUI C OMOpOH Ha HM3y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(hm3nveckre sIBICHMS;

WCIIONIb30BaTh ~ IpPH  pEHIeHWH  y4eOHbIX  3a7ad  COBPEMEHHBIC
uH(OpMaLMOHHbBIE TEXHOJIOTHHU JUIA MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETaLlIN
W TIpE/ICTaBIICHHUs y4eOHOW M HAayYHO-TIOMYJISIpHOW MH(OPMAINH, TTOITyIeHHOH M3
Pa3NIUYHBIX HICTOYHUKOB, KPUTHYECKH aHAIM3UPOBATh NOIy9aeMyto HHPOPMAIIHIO;

OOBACHATh NPHHLMIBI AEHCTBUS MalluH, HPUOOPOB M TEXHHUYECKUX
YCTPOWCTB, pa3iiyaTh yCIOBUS UX OE30MAaCHOTO MCIOJIH30BAaHUS B TIOBCETHEBHON
JKHU3HU;

HPUBOAUTH IIPUMEPHI BKJIAIA POCCUMCKUX U 3apYOEKHBIX yUEHBIX-(HU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE IIPOLIECCOB OKPY’KAIOIIEr0 MHpA, B PAa3BUTHE
TEXHUKU M TEXHOJIOTHUIA;

UCIIONIb30BaTh TEOPETHYECKUE 3HAHHMA M0 (U3MKe B IOBCETHEBHON >KU3HH
Uit obecriedeHus 0e30IMacHOCTH MPH OOpamIeHUH ¢ MPUOOpaMH M TEXHHYSCKUMHU
YCTPOMCTBaMH, ISl COXPAHEHUs 30POBbS U COOJIONEHHS HOPM 3KOJIIOTHYECKOTO
MOBEJIEHUS B OKPY>KAIOLIEH cpene;

paborate B Trpymme C BBHIIOJHCHHEM pa3lIMuHBIX COLHMAIBHBIX PpOJIEH,
IUTAHUPOBaTh PabOTy TPYMIbI, PAMUOHAIGHO pPACHpEAessITh OOSM3aHHOCTH W
IUTAHUPOBATH JIESITENHHOCTh B HECTAHAAPTHBIX CHTYallMsX, a/JIeKBATHO OIICHUBAThH
BKJIaJ] K&XJIOTO M3 YYaCTHUKOB TPYIIIEI B pEIICHNE PaCCMaTPUBAEMOH MPOOIEMBI.
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[ OTtdopmaTuposaHo
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pecypchbi OTcdhopMaTUpPOBaHO
[ OTcdopmaTUpoBaHO
Pasnen 1. SJIEKTPOJTMHAMUKA, %°T¢°P"“"P°Ba"°
OTdopMaTUpoBaHO
11 MarsuTtHOE nojie. DJIeKTpOMarHuTHas 11 1 3 butimmotexa [JOK [on’opMaTMPOBaHO
MLy KU, [ OTcopMaTUPOBaHO
Hroro no pasgeny, 11, [O'rd:opma'rnposauo
[ OTcdopmaTupoBaHo
Pazpen 2. KOJIEBAHUA U BOJIHbBL [onmpMaT"posaHo
21 MexaHnyeckue 1 3IeKTPOMarHuTHbIE 9 1 Bubmnoreka [IOK [qu;opMampogaHo
o KOJeOaHus, ‘— e https:/fm.edsoo.ru/7f41c97¢ | ordopmatuposaro
99 MexaHn4ecKne U JIEKTPOMarHUTHbIE 5 1 bubmnuorexa LIOK | Otdpopmatuposaro
- BOJIHBL - — https://m.edsoo.ru/7f41c97¢c %°T¢°PMaT"P°Ba"°
‘ OTdopMaTUpOBaHO
buo6 OK
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a [ OTtdopmaTuposaHo
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[ OTcdopmaTupoBaHo
[ OTtdopmaTuposaHo
MNOYPOYHOE INTAHUPOBAHHUE [OT¢°pMaT"p08aH°
10 KJIACC [Oﬂbopmamposauo
KoanyecTBo yacos, [owop"amposa“o
Hpaxr [ OTchopMaTMpoBaHO
Ne Tema ypoka Kontpo nueckn Jara DJIeKTPOHHBIC U (POBLIE “ | Orcpopmatmuposaro
n/m, ‘ Bcero, JabHBIE 3 u3ydeHnsi,  o0pasoBaTebHbIE PECYPCHI,  otdhopmatuposaro
padoThI R padoT % OTdopmaTpoBaHo
OTdopMaTUpoBaHO
P [ OTcdopmaTUpoBaHo
[ OTcdopmaTUpoBaHO
®duznka — Hayka o npupojie. Hayunsie BuGmmorexa LIOK [qu,opMaT"pogaHo
B METOJBI TOSHANHA OKPYIKAIOMIETO 1‘ ''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 05;09;2023:""https':/'/m;edsoo;ru/ff()c?,QeZ ———————————————————————————————— [Ochopma'rupoaaHo
MUpa [ OTchopmaTMpoBaHO
Posp 1 mecTo (bHSI/IKI/I B [O'rd:opma'rnposauo
(bopMHPOBaHUN COBPEMEHHOM HAYTHOM 1 Bubmmorexa [JOK [qu:opMamposauo
“ KapTUHBI MHPa, B TIPAKTHIECKOI N B 07.09.2023, https://m.edsoo.ru/ff0c33e6 [o-rcpopmaruposauo
JeSITebHOCTH JIIOACH, [ OTchopMaTMpoBaHO
MeXaHHYECKOE IBUKEHHE. | OTpopmaTuposaro
OTHOCHTENBEHOCTh MEXaHUYECKOTO 1 bubmuoteka LIOK | Odpopmatuposaro
* nBrOKeHNS. TlepeMelnenne, cKopocTs, ——— 12.09.2023,  https:/m.edsoo.ru/ff0c3508 Eg‘:w’"a‘""”a“
yCKOpeHI/IeA TPOpMaTUPOBAHO
PaBHOMepHOE mpsiMOIMHENHHOE Bubmmorexa [JOK [OTd’opMaTMPOBaHO
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) ABIDKCHHC, N 14.09.2023, https://m.edsoo.ru/ff0c3620  Ordpopmaruposario
PaBHOYCKOpEHHOE MTPSMOIMHEWHOE 1 Bubmorexa I[JOK [qu,opMaT"po,;aHo
“ JIBIDKCHHE, S S e I 19.09.2023, https://m.edsoo.ru/ff0c372e ‘ [ OTdopMaTMPOBaHO
CBoOonHOe TafieHne. Y CKOpeHue 1 Bubmmoteka LIOK [on:opMaTuposauo
) CBODOJIHOTO MA/IEHNAS], I N I N 21.09.2023, https://m.edsoo.ru/ff0c39cc. | | Ordpopmatuposano
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OKPYXKHOCTH,

HpI/IHHI/IH OTHOCHUTENbHOCTH ["amues.

bubnuoreka ITOK

8 HHepHIfaHBHHe SHCTEMEL O1CHETR. R 28.09.2023, https://m.edsoo.ru/ffOc3be8
Ilepseiii 3axkoH HeroToHa, !
Macca Tena. Cuia. [IpuaIun
9 CYTIEPIIO3UIINY CHIL. E?Topl(l)ﬁ 3aKOH 1 bubmiorexa LIOK
. - N e 03.10.2023,  https://m.edsoo.ru/ffOc3be8
HeroToHa 17151 MaTepuanbHON TOUKH, 4
10 Tpetuii 3akon HeroToHa 1uist 1 Bbubnmorexa [IOK
“ MaTepHallbHBIX TOYEK e 05.10.2023, https://m.edsoo.ru/ffOc3be8
3aKOH BCEMHPHOTO TAroteHus. Cuiia
11 TSOKECTH. He]fBaﬂ KOCMUYecKast 1 brbmmorexa LIOK
R 1 10.10.2023 https://m.edsoo.ru/ffoc3d00
CKOpOCTB,
12 Cuna ynpyroctu. 3akoH ['yka. Bec 1 Bubmmorexa [JOK
R TeTa, S N 12.10.2023, https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoapduimeHt tpeHus.
13 Cuna CEHpOTHBJ‘[eE)I/(}:I rI[IpI/I JIBI/IEI)(CHI/II/I 1 brbmmorexa LIOK
‘ N T 17.10.2023,  https://m.edsoo.ru/ffoc3f76,
TeJa B )KUAKOCTH HITH ra3e,
ITocTynatenbHOE U BpaIlaTeIbHOS
14 JIBIYKEHHE a0COTIOTHO TBEPIOTO Tea. 1 Bu6motexa [IOK
‘ Mowment cuisl. [lnedo cumsl. Y cmoBus N T 19:10.2023, https://m.edsoo.ru/ffoc4ta6
paBHOBecHs TBEPIOTO TeNa,
Wmmynbc MaTtepualibHON TOYKH,
15 CHUCTEMbI MaTEpPHAIIbHBIX TOYECK. 1 bubaunoreka IIOK
‘ Vmitysibe critbl. 3aKOH COXpaHCHUS S 24.10.2023, https://m.edsoo.ru/ff0c43d6.
UMITyJbca. PeakTUBHOE ABMXKEHNUE
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KHHETHUYeCKOIf PHepruy [OT¢°pMaT"posaH°
[ToTeHunanbHas YHEPrUs. [qu:opMaTupoaauo
[lorenmuansHas 3He 0 o
| Demammnemn | E==
e REPORMER YT T S 07.11.2023, htips://m.edsoo.ru/ff0c46la
HOTGHHI/IaJ'IBHaH OHCPIrusd TCjia BOJIM3H [OTd)opMaTuposaHo
MOBEPXHOCTHU 3eMIIH, | ordopmanposaro
[ToTeHUMANBHBIE ¥ HEMOTCHIHAIBHBIC | Otdopmaruposaro
[ OTcdopmMaTupoBaHo
cuisl. CBA3b paboOTHI
[ OTcdopmaTUpoBaHo
HEMOTEHIIHAJIbHBIX CHJI C U3MEHEHUEM bubmoteka [JOK
18 . 1, [ OTcopmaTMpoBaHO
MEXaHMYEeCKOW HepTMH CHCTeMbI TSI | 09.11.2023 | https://m.edsoo.ru/ff0c478c
. [ OTtdopmaTnpoBaHo
3aKOH COXPAHEHUsI MEXaHU4ECKOH
[ OTtdopmaTuposaHo
SHEpruM, [ OTcdopmaTUpoBaHO
JlaboparopHas pabora «Mccnenosanue [on,opMaT"posaHo
CBS3M pabOThI CHIIBI C U3MEHEHHEM [qu,opMaT"pogaHo
19, MEXaHUYECKOM SHEPTHH Tela Ha 1, 1, A r A mAnn | Orcpopmatuposano
14.11.Z2UZ20
TMIPpUMEPE PACTAKECHUA PEIUHOBOTO 4 [ OTcdopMaTUpPOBaHO
KryTan, [ OTdopmaTpoBaHo
KonrponbHas pabora 1o Teme | OrdropmaTuposano
20 ((KH:II;MaTHKapI[HHaMHKa 3aKoHbI 1 1 bubmorexa LIOK | Ovdhopmatuposaro
“ : : - A —16.11.2023  https://m.edsoo.ru/ffOc4b74
COXPAHEHUS B MEXAHUKEY, 4 P | Orchopmaruposano
[ OTcdopmaTUpoBaHo
OCHOBHBIE MOJIOKECHUS MOJIEKYJISIPHO- Bu6miorexa LIOK [qu,opMaT"posaHo
21 7| .b 1
x KHHCTHACCKOM TCOPHH. bPOYHOBCKOC T 21.11.2023, https://m.edsoo.ru/ff0c4dc2 | orcbopmaTuposaro
ABHKCHHC. I[I/I(I)(l)y3I/I$[A [ OTdopmaTpoBaHo
XapakTep JBIKEHUS U [qu:opmaTuposauo
99 B3aMMOJIEMCTBHUS YACTUI BEIIECTBA. 1 https://lesson.edu.ru/lesson/3ae96c60- | ordbopmatuposaro
* Moyienu cTpOeHHS ra30B, KUAKOCTEH 1 N E— 23.11.2023, 646f-449b-93d5-736acd86bdad [qu:opmaTupoaano
TBEPABIX TEJ [ OTcopMaTMpoBaHO
23 Macca monexyn. Konudectso 1 https://lesson.edu.ru/lesson/3ae96c60- | Ordpopmaruposano
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. —— 30.11.2023, 646f-449b-93d5-736acd86bdad OtcpopmaTuposaro
[enbens, S [ OTdopMaTMpOBaHO
o5 Wneansueiii ras B MKT. OcHoBHOE 1 Bbubmmoteka LIOK | Orchopmatuposano
- ypaBHenne MKT, N R I 05.12.2023, https://m.edsoo.ru/ffOcafde | OdropmaTuposano
AGCOIOTHAs TeMIIEpaTypa Kak Mepa | Orthopmaruposano
2% cpeHel KHHETUYECKOW SHEPTUH 1 Bbubmmoreka IJOK %g:::pMaTMposaHo
“ TIBHKEHHSI MOJICKYIT. Y paBHEHHUE R 07.12.2023 — https://m.edsoo.ru/ffOc5ite — pHMarMposaro
Menneneesa-Knaneiipona, % 2:::::::::::::
27, 3akon JlansToHa. ['a30BbIE 32KOHBL 1, o an anns | Dttps://m.edsoo.ru/ff0c5952 | Orghopmatuposaro
1é.12.2Uco, [ OTcdopmaTupoBaHo
JlabopaTopHas padora «lccinenoBanue | ordopmatuposano
28, 3aBHCHMOCTHU MEXY apaMeTpaMu 1, 1, A A An Amnn | orcbopmatuposaro
COCTOAHU Pa3pEeIKECHHOI O ra3ay, HhLe.eted, [OTd)opMaTupoaaHo
29 HW3omnpoieccsl B HaealbHOM I'a3e H UX 1 Bubmmoreka I[JOK [°T¢°""aT""°Ba“°
. rpadu4ecKoe IPeCTABICHHE, — 19.12.2023, https://m.edsoo.ru/ff0c570e | Ovdhopmatuposaro
\ [ OTcdopmaTUpoBaHO
Buytpennsis sneprus [owop“amposa“o
TEPMOJNHAMUIECKOH CHCTEMBI H [qu:opmamposauo
30 cnoco0bl e€ n3menenus. Konuuectso 1 Bubmuorexa [JOK (Onpopmarnposano
“ TEIUIOTHI U paboTa. BHyTpeHHsIs N A 21.12.2023, https://m.edsoo.ru/ff0c5952 \ [oT bopmaTnposaro
SHEPTHUs OJHOATOMHOTO UICATEHOTO [on,opMaT"posaHo
rasa, [ OTcdopmaTupoBaHo
31 Bujtb! Tenonepeau, 1 Bubmmorexa [JOK [ OTcopMaTMpoBaHO
B 2 R — T —26.12.2023, https://m.edsoo.ru/ffoc5e36 \ [OTd:opmaTnposaHo
VnenpHas TEIIOEMKOCTD BEILIECTBA. Bu6morexa LIOK “ Egﬂbopnamposauo
32, KoJIM4eCTBO TEILIOTHI IpH | R 28122023 hitps://m.edsoo.u/ff0c5e36 [ OT¢°""aT""°"a"°
Teruronepeaue. AnuabaTHBIH IPOIECE, o 4 - ' g TdhopmaTuposato
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34 Heob6paTuMocTs npoLeccoB B IpUpoe. 1 bubanorexa LIOK
‘ Bropoii 3aK0H TepMOANHAMUKH, I R 11.01.2024, https://m.edsoo.ru/ff0c6230,
35 [Mpunanun gevicteus u KI1J[ TeruoBoii 1 Bu6motexa [JOK
‘ MaIluHBL S S N N 16.01.2024, https://m.edsoo.ru/ff0c600a
36, Lukn Kapuo u ero KITJT 1, i ma anm, Ditps://m.edsoo.ru/ff0c600a
1o.Ul.ZUz4 \
37, OKOIOTHICCKHC MPOOACMEI 1, mn ma ame, | Dttps://m.edsoo.ru/ff0c600a
TETIOIHEPT €TUKH, 23.01.2024, \
38 O6o06marommii ypok «MoJexkymsipHast 1 Bubmorexa [JOK
‘ (u3uka. OCHOBBI TSPMOAUHAMUKIY, 1 25.01.2024,  https://m.edsoo.ru/ff0c6938
KourponbHas paboTa 1o teme \
39 «MormnexymsipHas ¢uzuka. OCHOBBI 1 1 Bubmorexa [OK
‘ T 4 30.01.2024 https://m.edsoo.ru/ffOc6a50 |
TEPMOJUHAMHKNY, 4 !
40 [TapooGpa3oBaHue U KOHJACHCALIUS. 1 Bu6morexa [IOK “
‘ HcnapeHne n KueHue, S I 01.02.2024 | https://m.edsoo.ru/ff0c63b6
1, | snmmoor onsyna Paomensnan | 1 bitGmorera L1OK
* ap Ayxa: H Y E— 06.02.2024 | https://m.edsoo.ru/ff0c64d8 \
TBépnoe teno. Kpucramnuyeckue u
42 amopdHbIe Tena. AHU30TPOITHUS 1 Bbubmmoreka IJOK ‘
* CBOWCTB KpUCTAIIOB. JKHIKue N e 08.02.2024,  https://m.edsoo.ru/ffoc65f0,
kpuctauisl. COBpeMEHHbIE MaTepUaIbl |
£ Vienmas rennom masnent, ) Bbmorera LIOK |
* A ' e 13.02.2024, https://m.edsoo.ru/ff0c6708 ‘
Cy6numarnus,
b K \
44 VYpaBHeHHe TemnoBOro Oamanca 1 nbmorexa LO ‘

OTtdopmaTuposaHo

OTdopMaTMpoBaHo

OTdopmaTupoBaHo

OTtdopmaTuposaHo

OTtdopmaTuposaHo

OTdopMaTMpoBaHo

OTcdopmaTUpoBaHO

OTcdopmaTUpoBaHO

OTdopMaTMpoBaHo

OTcdopmaTUpoBaHO

(
[
[
(
[
[
[
(
(
(
[
[
(
(
[
[
(
[
(
(
(
[ OT(‘bOpMaTMpOBaHO
(
[
[
(
[
[
(
[
[
[
(
(
[
[
[
(
(
[
[
[
[

OTcdopmaTupoBaHo

OTcdopmaTupoBaHo


https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

DnekTpu3ays Tei. DICKTPUIECKUI

45 3apsz. [IBa Buia 3JIEKTPHUECKUX 1 Bubmmorexa LIOK
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3apsizIoB,
ITpoBOIHUKH, TUIIICKTPUKH H
46, H(I):)HyH]fOBO,Z[HIfKI/I. 3a1<§1—1 COXpaHEHUs 1 brbmmorexa LIOK
. T R 22.02.2024— https://m.edsoo.ru/ffOcbbce
AIIEKTPUYECKOTO 3apsia,
B3aumoneiictBue 3apsioB. 3aKoH
47 KynOHa.Z[TO‘Ie‘-IHHﬁ I;J'IZLGKTPI/I‘IGCKI/Iﬁ 1 BuGamorexa LIOK
‘ [ R 27.02.2024, https://m.edsoo.ru/ffOc6ced
3apsiy
Hanpsk€HHOCTD AIIEKTPUIECKOTO
48 nosst. I[lpuHnun cynepnosunuu 1 bubanorexa LIOK
‘ SIEKTPUUYECKHUX ToJied. JInaum e 29.02.2024 | https://m.edsoo.ru/ff0c6df2
HanpsKEHHOCTH,
PaboTa cuit 3eKTpoCTaTHIecKoro
49 TIOJISL. HOTeHHHan.pPamOCTL 1 bubmmorexa LIOK
‘ [ R 05.03.2024,  https://m.edsoo.ru/ffoc6f00,
HOTEHLHAJIOB,
[TpoBOIHUKH M TUDJICKTPUKH B
50 BHI:)CKTpi[)CTaTI/I‘IeI([)KOM l'[OIjIe. 1 Bubmorexa LIOK
. T — 07.03:2024 | https://m.edsoo.ru/ff0c7018
JluonexTprdeckas MPOHUIIAEMOCTH, 4
51 Onekrpoémkocts. Kongencarop, | 17‘—1%6%%%
DNEKTPOEMKOCTD ILIOCKOTO ‘
52 KOHnezcaTopa. DHeprust 3apsHKEHHOTO 1 Bubmorexa LIOK
B [ B 14.03.2024,  https://m.edsoo.ru/ff0c72cO
KOH/ICHCATOPa, ;‘
53 JlaGopatopHas pabora "Usmeperne 1 1 https://lesson.edu.ru/lesson/eb0d51e2-
“ 3NIEKTPOEMKOCTH KOHJIeHCcaTopa', S . = = =
54 [pUHIKMIT ASHCTBUS U IPUMEHEHHE 1 https://lesson.edu.ru/lesson/eb0d51e2-
* KOHZICHCATOPOB, KOITUPOBAIBHOTO S — 21.03.2024, Db6a8-4a34-ac91-323c10be2el5 —
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amnmapara, CTpyHHOTO MpHUHTEPA. [oT bopmaTHposaro
DIEKTPOCTATHIECKAS 3AIHTA. [ OTdropMaTHpoBaHo
3a3zemIieHHE NEKTPOIPHOOPOB, [o.,q,op"amposa“o
SHCKTpI/IlIeCKPIfI TOK, YCJIOBUSA €TO [OTd)OpMaTMpOBaHO
it i1 . OTdopmaTMpoBaHo
55 CC};IHIHZCTT;?;agz;pﬂ;;;zﬂbm 1ok 1 https://lesson.edu.ru/lesson/0e6e5112- % OrdopraTHpoBaRO
“ ' A — 04.04.2024  edf6-4d1c-bed3-2149d0e7daba
Comnporusienue. 3akoH OMa st s q - [oﬂpopmamposauo
YYaCTKa e, [ OTdopMaTUpoBaHO
[TocnenoBarenbHOE, MapauieabHOE, [OTd’opMampwa"o
[ OTcdopmaTUpoBaHO
56 CMEH-;aHHoeocoeJ_i:g;e};Hz a5 paGota 1 Bbubaunorexa IIOK [O'rd:opma'rnposauo
IIPOBOIHUKOB. TOpHas T
\ - TEOROR PATOPHAAP - 09.04.2024  https://m.edsoo.ru/ffoc7afo, | Ordopmarnposano
«/3yueHne CMEIIaHHOTO COeTMHEHUS [o
TchopMaTUpOBaHO
PE3HUCTOPOBY, [ OTcdopmaTupoBaHo
57 PaboTa 1 MOIIIHOCTH JIEKTPUIECKOTO 1 bubaunoreka IIOK [qu,opmampogaHo
‘ Toka. 3akoH Jxoymsi-Jlenma, R N I 11.04.2024,  https://m.edsoo.ru/ff0c7838 [O'r(popMa'ruposaHo
3akoH OMa Jy1s HOITHOM (3aMKHYTOIN) %OTdJopMaTMpOBaHo
anekTpudeckoi nenu. Koporkoe OtdopmaTuposaHo
Bu6morexa [IOK
58 3aMbIkanue. JlaboparopHas paboTa 1 | Otdpopmatuposato
B N T 16.04.2024 | https://m.edsoo.ru/ffOc7ae0,
«M3mepenue DJIC HCTOYHUKA TOKA U 4 P | Orropmaruposano
€ro BHYTPEHHETO COIPOTHBIICHHS, %°T¢°p“aT"p°Ba"°
(o] 0| Le] [v]
DNEeKTPOHHAs POBOJUMOCTh TBEPABIX [ TeopuaTHposan
OTcdopmaTupoBaHo
METAJUIOB. 3aBHCHMOCTh https://lesson.edu.ru/lesson/e15b92e5-
59 1 [ OTcopmaTMpoBaHO
‘ COIIPOTHUBIIEHUS METAJLIOB OT S E— N 18.04.2024 | 0007-420e-a68b-c6105a5e0a53 | OvpopmaTnposaro
TemmnepaTypsl. CBEpXIIPOBOIUMOCTE, [ OrdpopMaTHpoBaHO
60 DJIEKTPUYECKUI TOK B BaKyyMe. 1 https://lesson.edu.ru/lesson/e15b92e5- | orcbopmatuposaro
“ CBOWCTBa 3IEKTPOHHBIX ITyIKOB, S S E 23.04.2024 | 0007-420e-a68b-c6105a5e0a53 [oﬂbopmatupoaano
[TonynpoBoAHUKH, UX COOCTBEHHAs U [°T¢°P"aT"P°Ba“°
bu6 OK
61 MIpUMECHAs TIPOBOTUMOCTH. CBOWCTBA R R 25.04.2024 h:tlp:‘lzl?‘r:eeijigyru ffocB4ae | OTpopmaTuposaro
p—n-nepexoza. IlonynpoBoJHHKOBEIE o . = ' | Orchopmaruposano
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ITocTostTHHBIE MAarHUTBI U UX
B3anMoieiicTBEe. MarHuTHOE TIOJE. 1 Bubaunoreka IIOK

B BekTop MarHUTHON MHIYKIINH. s O A https://m.edsoo.ru/ffOc9778
JIMHUY MarHUTHOM MHIYKLIHH,
MarHuTHOE TI0JIe TIPOBOIHUKA C
TokoM. OnbIT Jpcrena. 1 bu6morexa [IOK

* Bzaumo ieiicTBre MPOBOJIHUKOB C ] https://m.edsoo.ru/ff0c98fe
TOKOM,
JlaboparopHas padota «3ydeHue BuGmorexa LIOK

] MATHHTHOTO N0 KATYIIKH ¢ Lo L medsoonu/fi0cosfe
TOKOM,
JleicTBME MarHUTHOTO TOJIS Ha
IIPOBOJHUK ¢ TokoM. Cuita Ammepa.
JlaboparopHas pabora 1 1 bubmoreka [TOK

“ «HccnenoBanue qeicTBUS e https:{/m.edsoo.ru/ffécSacO
IIOCTOSIHHOTO MarHUTa Ha PaMKy C
TOKOM»,
JleticTBHe MarHUTHOTO TIOJIS Ha
JIBUKYIIYIOCS 3apsKEHHYIO 1 bubnnoreka [IOK

‘ yactuiy. Cuia Jlopenna. PaGora s e A https://m.edsoo.ru/ffoc9df4
cuisl JlopeHna,
DNeKTpOMarHUTHAS HHIYKITHSL.
IToTok BEKTOpa MarHUTHOU 1
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«HccnemoBannue 3aBUCUMOCTH

[ OTtdopmaTuposaHo
3J'IeKTp0MarHI/ITHOI7[ HMHIYKIIMH [ OTdopMaTUpoBaHO
QJa,pa,;[e;[A [ OTdopMaTUpOBaHO
JlaGoparopuas pabora Bufs OK | Orchopmaruposaro
ubnorexa 11 | ordpopmatuposaro
IN «Mccnenosanue ABICHAS 1, 1 (
S : https://m.edsoo.ru/ff0cal50 o
JNEKTPOMArHUTHOX MHAYKIIUI», - [ T:OPMaT"poBa"o
OT1copmaTnpoBaHo
WunyxTuBHOCTSD. SIBIIEHUE [ OrdopmaTuposato
. CaMOUHTYKIIUH. gIlC , BuGmiorexa LIOK | Ordbopmatuposaro
CaMOUHIYKI[UU. DHEPIH
‘ ¥X 2 -] https://m.edsoo.ru/ffOca600, - | OrdpopmaTmposaro
MAarHUTHOTO TIOJISI KATYIIIKH C TOKOM. [owop“amposa"o
OnexTpoMarHuTHOE MOJIE, | orgopmatuposano
TexHudeckre ycTpoicTBa U UX [o-rq)opma-rupoaauo
MIPUMEHEHHUE: TIOCTOSIHHBIC MarHHTHI, [OT¢°PMaTMP08aH°
9 AJIEKTPOMArHHTHI, 1 [ OtdopMaTnpoBaHo
. SIEKTPOJBUTATEND, YCKOPHTENH . | Ordpopmatuposaro
5IEMEHTAPHBIX YACTHII, | OrdropmaTuposano
WHIYKIIMOHHAS 11€Yb, %?ZOPMaTMPOBaHO
o TPOpMaTUPOBAHO
Ob6o0matonmii ypok «MarHutHoe
10 3 1 Bbubmorekxa [IOK | Otcpopmatmposaro
rosie. DJIEKTpOMarHuTHas
: P e https://m.edsoo.ru/ffOcab82 - | Oropmatuposano
MHAYKLHSD, [ OTdopMaTUpoBaHO
KonTponsHas paboTa 110 Teme BuGmorexa LIOK | Otcpopmatmuposaro
11 «MarHuTHoe 1nose. i, 1 m-ed Ff0cad58 | ordopmaTuposano
DJIeKTPOMATrHUTHAS HHAYKLUS, — : - | ordbopmatuposaro
CB00OIHBIE MEXaHUYECKHUE %OTd}opMaTupoaaHo
roneGanus. ['apMoHHYecKne OTcopMaTupoBaHo
P bubnmuorexa IJOK  Ordpopmatuposano
12A KOHe6aHI/IH' ypaBHeHHe l A ) https,/](medsooru/ffecaf% p p
rapMOHUYECKUX KOJICOaHH. - — ' | Orchopmaruposano
Mpemparere SHeprui, %::::::::::::
13 JlaboparopHas paboTa 1 1, [ OrdopraTHpoRaRe
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15,

16,

MepHO/ia MAIIBIX KOJIeOaHui Tpy3a
HA HUTH OT JIMHBI HATHA M MacChl
rpy3an,

KoneGarensHbIH KOHTYP.
CBOOOHBIE 2JIEKTPOMArHUTHBIC
Kkoae0aHus B UI€aIbHOM
KoJe0aTeNbHOM KOHTYpe. AHAIOTHS
MEXIy MEXaHUIECKUMU U
JIEKTPOMArHUTHBIMH KOJIEOaHUSIMY,
®opmyna TomcoHa. 3aKoH
COXpaHEHUs SHEPTUH B UACATHHOM
KoJIe0aTeNbHOM KOHTYPE,
IIpencrasieHue o 3aTyXarOIIUX
KoJieOaHuAX. BRIHYXICHHBIC
MEeXaHHYCCKHE KOJeOaHusI.
Pe3onanc. BelHyxneHHbIe
9JIEKTPOMArHUTHBIE KOJeOaHus,

Bu6morexa [JOK

S e https://m.edsoo.ru/ffoch820,-

Bbubaroreka [IOK

] https://m.edsoo.ru/ff0cb9c4,

Bbubaroreka [IOK

S e https://m.edsoo.ru/ffochb86 -

17,

18

19,

IlepemeHHBI TOK.

CHHYyCOUATBHBIA IEPEMEHHBIN TOK.

MomHOCTh NEPEMEHHOTO TOKA.
AMIIIUTYHOE U JeiicTBYyOLIEE
3HAYEHHE CHJIBI TOKA U HAIPSDKEHHS,

Tpaucdopmatop. IIponu3BoacTBO,
repenavya u norpedacHue
JIIEKTPUYECKON DHEPTUH,
VYceTpoicTBO U MTpaKkTUYECKOe
IIPUMEHEHUE IEKTPUIECKOTO
3BOHKA, T€HEpaTOpa NEPEMEHHOTO
TOKa, JINHUH dJIEKTponepenay

Bbubaroreka [IOK

T e I https://m.edsoo.ru/ffochd34 -

1 bubaroreka IIOK

T e https://m.edsoo.ru/ffocc324 -
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DKOJIOTHYECKHE PHCKHU TIPU | ordropmatuposaro
MIPOM3BOJICTBE DIICKTPOIHEPTHH. | Ovdpopmatuposano
20, KynbTypa ucrosnb30BaHus 1,  ordpopmatuposano
JIIEKTPOIHEPTHH B IOBCEIHEBHOM | Orcpopmatmuposano
KU3HH, [ OTcdopmaTUpoBaHO
MexaHnyeckue BOJHBI, YCIOBUS [°T¢°PM3T"P°Ba"°
pacnpoctpanenus. [Tepuos. BuGmorexa LIOK | OrdropmaTuposano
21 CKOpOoCTh pacnpoCTpaHeHHUs U (O R R https://m.edsoo.ru/ff0ccab4 | Orbopmatuposano
JUMHA BONHEL [Tonepeunsie n — . . | ovdhopmatwposaro
HPOJOJIBHBIE BOIHBL | Orpopmaruposano
WK CiopoemayeaTpowkoer Butmorera IOK —
3ByKa. Beicota ToHa. TemOp 3ByKa, https://m.edsoo.ru/ff0cccOc | Orbopmamuposano
DJIEKTPOMAarHUTHBIE BOJIHBI, HX
23 CBoﬁCTpBa U CKOPOCTb. ]_HKa;Ia 1 bubmorexa LIOK %:::::::::::::
: ] https://m.edsoo.ru/ffOccfed
3JIEKTPOMArHuTHBIX BOJIH [ OTcdopmaTupoBaHo
IIpuHUUIIBI paguoCBsI3U U [°T¢°P"'aT"P°Ba"°
24 TeaeBuaeHus. Pa3BuTre cpencTs 1, [°T¢°P“aT"P°Ba"°
cBsa3u. Paamonokanusy, | Orchopmaruposano
o5 KonTpomnsHas pabora «Konebanus n 1 1 Brn6morexa [IOK %:::Z::::::::::
‘ BOJIHBI», b - — https://m.edsoo.ru/ffOcc6f8
[ OTcdopmaTUpoBaHo
IIpsamonuHeliHOe pacpocTpaHEHUE [ OtdpopmaTnposaHo
2% CBETa B OJJHOPOJIHOM CpeJie. 1 bubmoreka LIOK | ordpopmatuposano
‘ Toueunblii HCTOYHUK cBeTa. JIyd ] https://m.edsoo.ru/ff0cd350 | ordopmatuposano
CBCTa [ OTcdopmMaTUpoBaHO
Otpaxenne cBeTa. 3aKOHbI BuGmorexa LOK | orcbopmatuposaro
27, oTpaxkeHus cera. [loctpoeHue 1 R N o e [°T¢°PMaT"P°Ba"°
N https://m.edsoo.ru/ff0cd4e0,
M300paKEeHUH B INIOCKOM 3epKalle, - | Otdpopmatuposaro
28 Ipenomiienne cera. [TomHOE 1, bubmoreka [TOK %Z:i:::::::::::
[ OTtdopmaTuposaHo
[ OTtdopmaTuposaHo
[ OTdopMaTUpOBaHO
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BHYTPEHHETO OTPa)KCHUS], [qu,opMamposaHo
29 JlaboparopHas padota «M3mepenne 1 1 bubmmoreka [TOK | OTdopmatuposano
“ TIOKa3aTeNs IPETOMIICHNS CTEKITay, — S https://m.edsoo.ru/ffOcd67a [OTtbopMaTMPOBaHo
Junsel. TocTpoeHne n300pakeHuUiA BuGorexa [IOK | OrpopmaTuposaro
. HOJINOTEK
30, B uH3e. DOpMyIIa TOHKO# JTMH3bI. 1, _ | Oropuaruposano
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" httDS/fmedSOOI'U/ffOCddle [ OTdopMaTUpOBaHO
VBenu4yeHue TUH3bL
[ OTcdopmaTUpoBaHo
JlaboparopHas paboTa [ OrdhopmaTHpoBaHO
31 «McememoBanne CBONCTB 1, 1, [ OrdopmaTuposato
n300pakeHnil B IMH3aX», [owopmampoaa“o
Jucnepcus ceeTa. CTIOXKHEIA COCTaB | ordopmaTuposano
3 oenoro cBera. [[er. JTaboparopHas 1 1 [qu:opMaTuposauo
* pabora «Habnromenne aucnepcun . 5 [qu:opmampoaauo
CBETay, [ OTtdopmaTuposaHo
33 Wntepdepenuns ceera. JIudpaxuus 1 Bbubanoreka LIOK | Orpopmamposaro
* cBeta. JluQpakMoHHas PEMETKE, — ] https://m.edsoo.ru/ffoced22 - | Ordpopmaruposano
[ OTtdopmaTuposaHo
[ToniepeyHOCTh CBETOBBIX BOJIH. Bubmmorexa [JOK
34 1 [ OTdopMaTMpoBaHO
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35 1 yCIIOBHSI UX 0€30MacHOTO 1, [oT¢opmaTuposauo
TPUMEHEHUS, [ OTcdopmaTupoBaHo
I'panunp! npuMeHMMOCTH [ OtchopmMaTnpoBaHo
6 KJIaCCUYECKON MEXaHMKH. 1 bubmiorexa IIOK | Orpopmatuposaro
‘ TocTynatsl crierUansHO TeOpUn ] https://m.edsoo.ru/ffocf862 - | Orpopmatuposaro
OTHOCHTETHHOCTH, % Ot¢opmatuposaHo
OTtdopmaTuposaHo
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DHeprust HOKos, [OTtbopMaTMposaHo
K 6 O ) [ OTcdopmaTUpoBaHO
OHTPOJIbHAS Pa OTau« [ITUKA BuGmiorexa [OK [qu:opmaruposauo
39 OCHOBBI CIICIMATBHOM TEOPHUU 1 1
B N — ‘—hﬁﬁ?ﬂm’emm
OTHOCHTEIBHOCTI, [ Otdopmatuposato
[ OTcdopmaTUpoBaHo
40 ®otonsl. Popmyia [Inanka. 1 Bubmmorexa [IOK [ OrdpopMaTHpoBaHo
“ OHeprus U UMITYIIbC (hOTOHA, . - https://m.edsoo.ru/ffOcfel6 [on,opMaT"posaHo
OTKpBITHE U UCCIIEIOBAHIE o
41 tdoroappexra. OmpiTer A. T’ 1 bubanorexa [IOK %o::p:::p:::::
* Crosetosa i o O S https://m.edsoo.ru/ffOcffcd, (ore pMaTHp:
TOJICTOB ThopmaTpOBaHO
3 Y% [Oﬂbopmampoaauo
211(01-151 (POTOS(l)(I)eKTa paBHEHHE BuGmiorexa LOK (onbopmammponaro
42, Diimureiina wrs potodpexra /O I I B I o/ edsoo r/ffod015e. puap
«Kpacuast rpanuna» Gporosddexra, - ' ' %°T¢°p"“"p°3a"°
OTcdopmMaTUpoBaHO
N ﬁ:};ze:n: (;?eTa. (Zl(;[bl(:‘ebl I;I; f ) . BuGmorexa [[OK | Ordbopmatuposaro
Ba. XUMHYECK WCTBH
- CBeTafL 8 e https://m.edsoo.ru/ff0d04a6 - | Ordropmaruposano
[ OTcdopmMaTUpoBaHO
Texandueckue yCTpOﬁCTBa u [ OTcdopmaTUpoBaHo
44 MPAKTHYIECKOE MPUMEHEHHE: 1 [qu;opMamposauo
. (oTORIEMEHT, (POTONATUHK, : | orcpopmatuposaro
COJIHEYHAas 6aTapesi, CBECTOANO [OTd)opmaTuposaHo
45 Pemenue 3amad mo teMe «IJI€MEHTBI 1 Bubaroreka [IOK [°T¢°P“aT"p°Ba"°
B KBAHTOBOH OIITHKHY, — ] https://m.edsoo.ru/ff0d0302 | OrpopmaTuposaro
Mopenb atoma Tomcona. OMBITHI [owowammaa"o
46 Pesephopia 1o pacces o o 1 Bubmorexa [JOK [O'rd:opMa'ruposaHo
“ PHOPA P — ] https://m.edsoo.ru/ff0d091a [OTd:opmaTMposaHo

OTcdopmaTupoBaHo


https://m.edsoo.ru/ff0cfc68
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

47 IToctynatel bopa, 1, ]EKIGHP,I,OTeI:a HOK,unM .
HLLPS. //TTLEUSVU. TU/TTVUUdId,
W3zny4yenne u nornomenne GoToHOB
48 IIPH TIEPEXO0JIC aTOMA C OJTHOTO 1 Bbubaroreka [IOK
“ YPOBHSI HEPI'MHU HA IPYroi. Bus - https://m.edsoo.ru/ffOdOafs -
CIIEKTPOB,
BonHoBele cBoiicTBa yactull. BoiaHb!
49 ne bpoitnsa. Kopryckyssipro- 1 bubmmoreka [TOK
‘ BOJIHOBO# Jyanu3M. CIIOHTaHHOE U - https://m.edsoo.ru/ffodOcas -
BBIHY>KICHHOE M3JIy4CHHE,
OTKpBITHE PATHOAKTHBHOCTH.
50 OmnbiTel Pezepdopaa mo 1 bubnunoreka [IOK
“ OIIPEIEIICHHIO COCTaBa — ] https://m.edsoo.ru/ff0d0ofd2 -
PaIMOaKTUBHOTO U3ITYyUCHUS,
CoiicTBa anbda-, bera-, ramma-
51 u3nyvenus. Biausiaue 1
* PaMOaKTUBHOCTH Ha KUBBIC .
OpraHU3Mbl
OTKpbITHE IPOTOHA U HEUTPOHA.
59 W3oromsl. Anbda-pacman. 1 bubmmorexa LIOK
R DJIEKTPOHHBIN ¥ TIO3UTPOHHBIN - https://m.edsoo.ru/ff0d1162
Oeta-pacnan. ['aMma-u3TydeHue,
DHeprus CBsI3U HyKJIOHOB B sIIpe.
Snepusle peakiyu. SmepHbIid
53 peﬂalf)Top. 1?[p06IJI'IeMLI J;['IGI[))CI'I@KTI/IBBI 1 brbmmorexa LIOK
‘ ’ . e https://m.edsoo.ru/ff0d1356,
9KOJIOTHUYECKHE aCIEKThI SACPHOM )
9HEPreTHKH,
54 OnemeHTapHbIe YacTHIbl. OTKpBITHE 1 Bubmmorexa [JOK
‘ MO3UTPOHA. MeTOIbI HaOOACHUS U ] https://m.edsoo.ru/ff0d0e38 -
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https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

55

56

57

perucTpamnuu JIeMEHTapHBIX
yacrull. Kpyrislii cron
«DyHIaMEHTAILHBIC
B3auMoaercTBus. EnuHCTBO
¢m3uIecKoi KapTHHBI MUPay,

Bun 3sé3mnoro neba. Co3sesaus,
SIPKUE 3BE31IbI, MJIAHETHI, HX

BuauMoe aBmkenune. CoaHeunast
CHCTEMA,

Connue. ConHeyHast akTHBHOCTb.

Hcrounuk snepruu ConHua u 3BE37
3BE31b1, ©X OCHOBHBIE
XapaKTePUCTUKH. 3BE3/IbI ITABHON
[10CJIeJ0BaTeIbHOCTH. BHyTpeHHee

crpoenue 38E3/1. COBpeMeHHbIC
MIPEJCTABICHUS O IPOUCXOKICHIH U
sBomtory ConHIa U 3BE31

58,

59

Mneunslii [Tyte — Hama
T'amaktuka. ITomoxxkenue u
newxkenne CosHna B ['anmakTuke. 1

I'anaxtuku. Y€pHble ABIPHI B sIpax
TaJaKTHK,

Bcenennast. Pa3beranue ranakTuk.
Teopust bonbiioro B3peIBa.

PenmkroBoe m3nydenue.
Meraranakruka

60,

Hepemenubie npodiaeMsl

aCTPOHOMHH,

61,

KonTpomsHast paboTa « IeMeHTH 1 1
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12 nr
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ACTPOHOMMH U aCTpO(l)I/BI/IKI/I»A [OT(bopMaTnposaHo: WpundT: 12 nT
O6o6maronuii ypok. Pors dusuxu
" aCTPOHOMUU B 3KOHOMI/I‘ICCKOI71,

62 TEXHOJIOTHYECKOM, COI[UAIbLHON 1 1, [oTcpopmaruposauo: LpucT: 12 nT
ITHYECKOH cepax NesaTeIbHOCTH [OT¢°PMaTMPOBaH°= Wpugr: 12 nt
4eJIOBEKA, [OTd)opmaTupOBaHo: WpundT: 12 nT
O6o06matomuii ypox. Posis u Mecto

U3UKHW U aCTPOHOMUU B
63A (1) :l:p o 1 R [OTd)opmaTupOBaHo: WpundT: 12 nT
COBPCMCHHON HAYYHOU KapTUHEC
[OTd)opma'rnposauo: WpundT: 12 nT
MHPA,
4 [OTd)OpMaTMpOBaHO: WpudT: 12 N7
Obobmarommit YPOK. Por [OTd)opMaTuposaHo: WpundT: 12 nT
64 q)I/ISI/I'{eCKOI/I Teopuu B 1 [OTd)opmaTuposaHo: WpundT: 12 nT
h (opmupoBanuy HpeACTaBICHAN O : [O'rq)opMa'mposaHo: LWpncT: 12 nT
(1)1/131/1‘{601(0171 KapTUHE MUPa, [OTd)OpMaTMpOBaHO: Wpndpt: 12 nT
060611121}01111/1171 YPOK. Mecto [OTd)opmaTupOBaHo: WpundT: 12 nT
(huznuecKoil KapTHUHBI MUpa B [0T¢0PMaTMPOBaH0= Wpwngr: 12 nt
65A 001IIEM PsiTy COBPEMEHHBIX 1, [O'rd:opma'rnposauo: Wpnd: 12 nt
€CTECTBCHHO-HAYYHBIX %O‘rd}opma‘rupoaauo: WpwndT: 12 nT
& OtcdopmaTupoBaHo: LpudT: 12 nT
MPEACTABICHUHI O IPUPOJE,
o [OTd)opma'rnposauo: WpundT: 12 nT
PesepBHbIii ypok. MarautHoe nosie.

66‘ 1 R [OTd)opma'ruposaHo: WpudT: 12 N7
9J'I6KTpOMal"HI/ITHaH HHAYKIHAS,

[OTd)opMa'mposaHo: WpundT: 12 0T
Pesepauslii ypok. Ontuka. OCHOBBI  ovcpopmaTuposano: Lpndr: 12
67, ClICINAIbHOU TCOPUHN 1, [OTd)opMaTuposaHo: LWpudpr: 12 ot
OTHOCHUTCIIBHOCTH, { OTtcdopmMaTupoBaHo: LLipudT: +OcHosHOM TekcT (Calibr
. nT, 6e3 noayepkvBaHus, LipeT wpudra: ABTo
PesepHsiif ypok. KBanroBast ¢pusuxa. il Ueer wowdy
bu6morexa [IOK [O'rq)opma'ruposano: LWpncT: 12 it
68 DJeMeHTBI aCTPOHOMHUH H 1,
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" https://m.edsoo.ru/ff0d1784 [O'rd:opMa'rMposaHo: LWpuc: 12 nt
acTpoU3UKH )
C [OTd)opMa'ruposaHo: WpudT: 12 N7
OBIIEE KOJIMYECTBO YACOB I10 68, 4, | OrcpopmaTuposano: Lpudr: 12 it
[OTd)opmaTuposaHo: WpundT: 12 nT



https://m.edsoo.ru/ff0d1784

[MPOTPAMME, ‘ [O'n:bopma'ruposano: LWpndT: 12 it







YYEBHO-METOJUYECKOE OBECIEYEHUE OBPA30BATEILHOTO
MPOLIECCA

OBSI3ATEJIbHBIE YUEBHBIE MATEPHUAJIBI JJIsS1 YAEHUKA

METOJUYECKHWE MATEPHUAJIBI 1JIS1 YUYUTEJIA

HUDPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






