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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 06a30BOro YpPOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUH M TPEOOBAHMI K pe3yjbTaTaM
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMIMU MpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTENIbHBIX
OpraHu3aluaXx Poccuiickon Oenepanuu, peAN3yIOIIUX OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPaAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOU KapTHUHBI Mupa oOydaromuxcs 10—11 kiaccoB npu 00yueHun
X (Qu3ruke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JEATEIbHOCTHOI'O MOJIX0/a.
[Iporpamma no ¢usuke coorserctByeT TpedoBanusiM GI'OC COO k muaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METaNpeIMETHBIM pe3ysbTaTaM O0y4YeHHs, a TaK¥Ke
YUUTHIBAET HEOOXOAMMOCTb peaju3aldh MEXIPEIMETHBIX CBs3ed (QU3UKH C
€CTECTBEHHO-HAYYHBIMH y4eOHBIMU MpeaMeTaMu. B Heil onpeensitoTcss OCHOBHbIE
e U3ydeHus (U3MKU Ha YPOBHE CpEIHEro oO1iero oopa3oBaHus, MiIaHUPyeMbIe
pe3ynbTaThl  OCBOEHUS Kypca (U3UKHU: JUYHOCTHBIE, MeETaIlpeJIMETHbIE,
npeaMeTHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no gpu3MKe BKIIOYAET:

e IUIAHUpPYEMBbIE PE3yJIbTaThl OCBOEHHUS Kypca pu3nku Ha 0a30BOM YpPOBHE, B

TOM YHMCJIE IPEeIMETHbIE pe3yIbTaThl M0 ToJaM 00y4eHHUS;

e cojepxaHue yueOHoro npeamera «dusuka» mo rogam o0ydeHus.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
KayecTBE yueOHOro mpeaMera B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUN 00 okpyxaromeMm Mupe. LIkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3HMUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mveckoii reorpadueri um acTpoHoMmmei. Mcmomb3oBaHWE W AKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHUKA  ONpeleNseT XapakTep U pa3BUTHE
pa3HO00pa3HBIX TEXHOJIOTUH B chepe SHEPreTHKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA,
IIOJIYYEHHsI HOBBIX MAaTEpHAJIOB C 3aJaHHBIMU CBOMCTBaMHU U Apyrux. M3ydenue
(¢U3MKK1 BHOCUT OCHOBHOM BKJIaJ B ((OPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTHUHBI
Mupa oOyd4arommxcsi, B (pOpMHpOBaHHE YMEHUN MPUMEHATh HAYYHBI METOJ
MO3HAHUS [P BBINOJHEHUU UM YYEOHBIX UCCIEA0BAHMM.

B ocHoBy Kkypca ¢pu3uku 11 ypOBHS CpeiHEero o01iero oopa3oBaHus MOJI0KEH
PAA UAEH, KOTOPhIE MOKHO pacCMaTpUBATh KaK MPUHIIUIIBI €I0 NOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTMYECKU
3aBEPIUEHHBIM, OH COJAEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3UKHU, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PU3UKHU.



Hoes cenepanuzayuu. B cOOTBETCTBUM C HeW Marepuan Kypca (U3HKA
o0ObeMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puu, BEUIECTBE U
noJie.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnojaraeT HCIOIb30BaHHUE
I'YMaHUTApHOTO TNOTEHLMANa (PU3UYECKON HAyKH, OCMBICICHUE CBSA3M PA3BUTHUSA
(u3HKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
1 HKOJIOTMYECKUMU ITpoOIeMamu.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢puszuku npeamnoaraet 3HaKOMCTBO
C LIMPOKUM KPYrOM TEXHUYECKUX U TEXHOJOTMUYECKHX MPHUIIOKEHUH H3yUYEeHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM NpoOsieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a Takke 00CYXICHUS
po0JieM palOHAIBHOTO MPUPOIOTIOIB30BaAHUS U HKOJIOTHYECKOM 0€30MacHOCTH.

CrepXKHEBBIMHU DJIEMEHTaMH Kypca (U3UKA HAa YPOBHE CpEAHEro oOIIero
oOpa3oBaHus SBISOTCA (u3HUeckrue Teopuu ((PopMUpOBaHUE MPEACTABICHHUHA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJU (yHIaMEHTAIbHBIX 3aKOHOB U
IPUHIMUIIOB B COBPEMEHHBIX ITPEACTABIEHUSX O IPUPOAE, FPAaHULIAX TPUMEHUMOCTH
TEOPHI1, I ONMCAHUS €CTECTBEHHO-HAYUHBIX SIBIIEHUI U MPOLIECCOB).

CHCTeMHO-/IeSITeIBHOCTHBIN MOAX0J] B Kypce (M3UKU peamu3yeTcs Mpexiie
BCEro 3a CU€T OpPraHM3allMU SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YyJaronuxcs.
Jli1st 6a30BOr0O YpOBHS Kypca (PU3UKH — 3TO UCTOIB30BaHUE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB M TAOOPATOPHBIX pabOT, KOTOPHIE B IPOTpaMMe
no Qusnke 0ObEIMHEHBI B OOIIMI CIHCOK YYCHHUYECKHX IMPAKTHUECKHUX padoT.
Brifenenne B yka3aHHOM TepeyHe J1abOpaTOpHBIX paboT, MPOBOAMMBIX IS
KOHTPOJISI ¥ OLIEHKH, OCYIIECTBIIACTCS YYaCTHUKaMU 00pa3oBaTebHOTO IMpoliecca
UCXO/sl U3 OCOOCHHOCTEW IMJIaHMPOBAHHUS U OCHalleHHus kaOunera ¢usuku. [Ipu
TOM O0ECIeYuBaeTCsl OBJIAJEHUE OOYYaIOIMMUCSH YMEHHUSIMU IPOBOIUTH
KOCBEHHbIE M3MEpPEHHUsS, HMCCIEAOBAaHUS 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH U
IIOCTAHOBKY OIIBITOB 10 IPOBEPKE MPEIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHKE YAEISIETCS pEIIEHUIO PACUETHBIX U KAUECTBEHHBIX 3aa4.
ITpu 3TOM J171s1 pacU€THBIX 3a7]a4 IPUOPUTETOM SBIISIFOTCS 3a/1a4U € SIBHO 3aJaHHOM
¢usnyeckoll MOJENbIO, TO3BOJSIONINE TMPUMEHATh M3YyUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK W3 OJHOIO paszesia Kypca, TaK M UHTErpUpys 3HAHUS W3
pa3HbIX pa3zenoB. /[ KauyecTBEHHBIX 3a/1a4 NPUOPUTETOM SIBJIIOTCS 3aJaHUS Ha
OOBSICHEHHE MPOTEKAaHUS (PU3NYECKUX SBICHUM W TPOIECCOB B OKPY’KaIOLICH
KU3HU, TpeOyrouue BbIOOpa (PuU3MUEeCKON Monaenud JUisi CUTyallud MPaKTHUKO-
OPUEHTUPOBAHHOTO XapakTepa.



B cootBerctBu ¢ TpedoBanuamu @PI'OC COO k MaTepuaibHO-TEXHUYECKOMY
oOecreyeHuto y4eOHoro mnpoiecca 0a30BbI ypOBEHb Kypca (PU3MKH Ha YpOBHE
cpeaHero oOIero oO0pa3oBaHMs JOKEH HM3y4aThCs B YCJIOBUSX MPEIMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUSAX HHTEIPUPOBAHHOrO KaOWHETa MpPEAMETOB
€CTEeCTBEHHO-HAYYHOr0 LKKiIa. B xabuHeTe (PU3MKH JOKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYAOBaHHE JJIs BBINOJIHEHUS YKa3aHHBIX B Iporpamme Io
(u3HKe YUEHUYECKUX MPAKTUUECKUX pabOT U IEMOHCTPALIMOHHOE 000pYAOBaHHE.

JleMoHcTpanmoHHOe o0opyaoBaHue (GOPMHUPYETCS B COOTBETCTBUHU C
OPUHIIMIIOM MHUHUMAJIbHOW JIOCTATOYHOCTM U  00OECleurMBaeT MOCTaHOBKY
NEPEUUCICHHBIX B TMporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpALUM IS
UCCJIEIOBAHUS  HU3Y4YaeMbIX SIBJICHHMH M  TPOILIECCOB, OMIMUPUUECKHX U
(dyH1TaMEeHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe o0OOpyaOBaHUE [JIsi YYEHUYECKUX MPAKTUYECKUX padoT
dbopmMupyeTcsi B BUI€ TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemaTuueckue KOMILIEKTHI
1abopaToOpHOro O00O0pYNOBaHUSA JOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IIM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUPPOBBIX JabOpaTopHil.

OCHOBHBIMM LIENSIMU U3y4€HUs (PU3UKHU B 00IIEM 00pa30BaHUU SIBISIFOTCSL:

e (opMHpOBaHHE HHTEpeca U CTpEMJICHHA OOydaroUMXcsi K HaydyHOMY
U3YyYEHUIO TNPUPOABI, Pa3BUTHE HUX HHTEUIEKTyaJbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEIA;

e DPa3BUTHE NPEJCTABICHUN O HAYYHOM METOJIE MTO3HAHUS U (OPMHUPOBAHME
HCCIIEZIOBATEIBCKOTO OTHOUICHHS K OKPY>KaIOILUM SIBJICHUSIM;

e (opMHpOBaHNE HAYYHOTO MUPOBO33PEHNUS KaK pe3ysibTaTa U3y4eHHs] OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKU;

e (dopMupOBaHHE YMEHUH OOBACHATH SBJICHHUA C HCHOJIb30BaHUEM
(¢u3nyecKuX 3HAaHUN U HAYIHBIX JI0Ka3aTEIbCTB;

e (dopMHpOBaHUE NPEACTABICHUNH O poiu (U3MKHU JUIsl Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTrkeHne 3TUX Liejeld 00ecreunBaeTcs PeIeHUEM CIIEAYIOIUX 3a71a4 B

npolecce U3yyeHus Kypca GU3MKU Ha yPOBHE CPEAHETO 00111ero 00pa3oBaHus:

e TPUOOpETeHHE CUCTEMBI 3HaHUH 00 00IMIMX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHAX, BKIIOYAsl MEXAHHUKY, MOJEKYSIPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 37€MEHTHI aCTPOYU3HKY;

e (dopMHpOBaHHE YMEHUN TMPUMEHITh TEOPETHYECKHE 3HAHUS IS
OOBsicCHEHHsI (PU3MYECKUX SBICHUH B TPUPOAE U I HIPUHATUS
MPAKTUYECKUX PELICHHUI B MIOBCEHEBHOM KU3HU,



e OCBOECHHME CIOCOOOB pEHIeHUs PAa3NIUYHbIX 3aJad C SBHO 3aJaHHOM
(¢u3nueckoll MoIeNblo, 3ajay, MOAPa3yMEBAIOUIUX CaMOCTOSTEIbHOE
co3gaHue GU3NUECKOW MOJAEIIH, aIEKBAaTHON yCIOBUSAM 3a1a4H;

e TMOHMMaHUE (U3NYECKUX OCHOB W MPUHIUIIOB JEUCTBUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeny;

e OBJIQJICHUE METOJAMH CaMOCTOSATEJIBHOTO TUIAHUPOBAHUS U TPOBEACHUS
bU3UYECKUX HKCIEPUMEHTOB, aHalv3a W HHTEpHpeTaruu uHOOpMaInH,
OTpeJIeIeHHs] JOCTOBEPHOCTH MOJIYYEHHOT'O pe3ysibTaTa;

e CO3JIaHWE YCIIOBUU JIsl Pa3BUTUS YMEHHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOM JEATEITLHOCTH.

Ha wusyuenue ¢usuxu (0a30BbIii ypOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HE/IEINI0), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipeqmaraemeiii B mporpamMme 1o (U3MKE TepedYeHb Ja0OpaTOPHBIX U
MPAKTUYECKUX paldOT SBISCTCS PEKOMEHJIOBAaHHBIM, YYHUTEIb JIEJIa€T BBIOOP
npoBeAcHUsT JIa0OpaTOPHBIX pPabOT W OMNBITOB C YYETOM HWHIUBHUIYaAJTIBbHBIX
OCOOCHHOCTEH 00yJarOIIUXCS.

COJEPKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka v MeTObl HAYYHOI' 0 MO3HAHUS

®usnka — Hayka o mpupone. HaydyHble MeTOAbl MO3HAHMS OKPYKAIOIIETO
mupa. PoJib 3KCIiepuMEHTa U TEOPUU B IPOLECCE TO3HAHMS IPUPOIbl. DKCIEPUMEHT
B (pusmke.

MopaenupoBanue (GU3HYECKUX SIBICHUN M IMpolieccoB. HaydHble THIOTE3BI.
duznyeckre 3aKOHBI U TEOpHUH. ['paHUIBI TPUMEHHUMOCTH (U3HYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUSI.

Ponp m mecto ¢u3uku B GOpMHUPOBAHUU COBPEMEHHOW HAyYHOW KapTHUHBI
MHPA, B IPAKTUYECKOMN AEATEIBHOCTHU JIFOAEH.

Jlemoncmpayuu

AnanoroBeie W UU(POBBIE H3MEPHUTEIbHBIE MTPHOOPHI, KOMITBIOTEPHBIC
JNATYUKHU.

Pasznen 2. Mexanuka
Tema 1. Kunemamuka
Mexaanueckoe aBHKeHHE. OTHOCHTEIIBHOCTh MEXaHUYECKOTO JIBHMKCHUS.
Cucrema orcuéra. TpaekTopus.



[lepemenienre, CKOpocTh (CpelHSAsI CKOPOCTb, MTHOBEHHAasi CKOPOCTH) H
YCKOPEHHE MAaTepUajJbHOM TOYKH, MX IPOEKIMU HA OCHU CHUCTEMBI KOOPAUHAT.
CroxeHue nepeMele il U CII0KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSIMOJIMHENHHOE JBIKeHue. ['paduku
3aBUCHMOCTH KOOPJIHMHAT, CKOPOCTH, YCKOPEHMs, IyTH U [EPEMEIICHUS
MaTepUaIbHOW TOYKU OT BPEMEHHU.

CBoOoaHoe nazieHre. Y CKopeHre CBOOOTHOTO MaICHHUS.

KpuBonnHeitHoe nBukeHE. [[BUKEHNE MaTEPUAIBHOW TOUKH 10 OKPY>KHOCTH
C MOCTOSIHHOM 1O MOAYJIIO CKOPOCTBIO. YTJIOBAsI CKOPOCTb, JJUHEWHAS] CKOPOCTh.
[lepuon u yactora oOpamieHus. LleHTpocTpeMuTeNbHOE YCKOPEHHUE.

TexHudyecknue yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHE: CIHIOMETP,
JNBUKEHHE CHAPSAO0B, LIENTHBIE U PEMEHHBIE NIEPEAAYH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WIUTIOCTPALMS KMHEMATUYECKHX XapaKTEPHUCTHK
JBHOKEHUS.

[IpeoGpazoBanue ABUKEHUHN C UCTIOIB30BAHUEM IIPOCTHIX MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pesKEHHOM ITPOCTPAHCTBE.

HaGmionenne naBwkeHUs Tena, OpOIIEHHOTrO IMOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenue yckopeHus: CBOOOHOTO MaCHHUS.

Hanpasnenue ckopocTty ipu ABUKEHUHU 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydyeHrne HEpaBHOMEPHOTO JABWKEHUsS C LIEJIBIO ONPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

HccrenoBanre COOTHOIIEHUSI MEXAY NyTAMH, IIPOUIACHHBIMU TEJIOM 3a
IIOCJIEIOBATEIIbHBIE PAaBHBIE IPOMEXKYTKH BpPEMEHM IPU PABHOYCKOPEHHOM
JIBUKCHUH C HAYAJIbHOM CKOPOCTHIO, PABHOM HYIIIO.

N3ydeHne nBuKEHHS MapuKa B BA3KOU )KUIKOCTH.

N3yuenue nBmxeHwus Tena, OpOIeHHOTO0 TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipuamun  otHocurenbHOCTM  ['amumnes.  IlepBeii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuun cynepno3unnu cui. Bropoii 3akon Herotona s
MaTepuaIbHOU TOUKHU. TpeTuii 3akoH HproTOHA 1151 MatepranbHbIX TOYEK.

3akoH BcemupHoro Ttsirorenus. Cuna Tsxectd. IlepBas kocMuueckas
CKOPOCTb.

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



Tpenue. Buasl TpeHus (moxosi, CKobxeHus1, kaueHnus ). Cuna tperus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbKEHUsI U cuiia TpeHus nokos. KoadduiueHnt tpeHusl.
Cuna conpOoTUBIICHUS NIPU IBUKEHHUU TEJA B JKUIAKOCTH WU Ta3e.

[TocTtynaTenpHOE U BpaniaTeabHOE ABMKEHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cuiabl OTHOCUTEIBHO OCH BpauleHus. llnedo cuibl. VYcioBus
paBHOBECHS TBEPAOIO TEa.

TexHuueckue yCTPONCTBA M MPAKTUYECKOE MNPUMEHEHHUE: TMOJIINIHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPLINU.

CpaBHeHME MacC B3aUMOJICHCTBYIOLINX TEI.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CioxxeHue Cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JieopMariiu.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM NOABEME U TIAJICHUH.

CpaBHeHME CUJT TPEHUS TTOKOSI, KAYEHUS U CKOJIBKCHUS.

VYcnoBus paBHOBecHs TBEPAOTo Teaa. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3yuenue aBmxeHus Opycka 1o HaKJIOHHOU MIIOCKOCTH.

HccnenoBanne 3aBUCHMOCTHA CWJI YNIPYTOCTH, BO3HUKAIOMIUX B MPYKUHE U
PE3UHOBOM 00paslie, OT Ux AehOopMaIIHH.

HccnenoBanne yciioBHI paBHOBECHsS TBEPAOTO TeNa, HMMEIOLIEr0 OCh
BpallCHUSI.

Tema 3. 3akonwvl coxpanenusn 6 mexanuke

NMnynbec MarepuanbHOM TOUYKHM (T€lia), CUCTEMBbl MaTE€pPUAIbHBIX TOYEK.
NMnynbc cuiabl U W3MEHEHHE HMMIYyJbCa Telld. 3aKOH COXPAHEHHS HMITYJbCa.
PeaktrBHOE 1BHXEHUE.

PaGota cusibl. MOIITHOCTD CHJTBI.

Kunernueckast sHeprusi MaTepwalbHONW TOUkH. Teopema 00 HU3MEHEHHH
KUHETUYECKOU SHEPTHUH.

[ToreHumanbpHas BHEPrusl. [ToreHumnanpHas SHEPrus YIIPYTO
nedhopMHUpPOBAaHHON MPY>XUHBIL. [[0TeHIIManbHast YHEPTUS Tena BOTU3H MTOBEPXHOCTH
3eMIIH.

[lorennmanbHple ¥ HENOTCHUMAJIbHBIE  CHJIBIL. CBs3p  paboTHI
HEMOTEHIUAJIBHBIX CUJI C U3MEHEHHEM MEXaHUYECKOM SHEPTUU CUCTEMBI Tell. 3aKOH
COXpPaHEHHUSI MEXaHUYECKOW SHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.



TexHuyeckne yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: BOIOMET, KOIED,
IIPYKUHHBIN MUCTOJIET, IBU)KECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeaxtuBHOE BUXKEHUE.

[lepexoa MOTEHUMATBHON SHEPTUN B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomoi

N3yyenue aOCOMIOTHO HEYNPYroro yjaapa ¢ MNOMOLIBIO JIBYX OAMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3MEHEHHEM MEXaHWYECKOW 3HEpPruu
TeJla Ha IIPUMEpPE PACTSIKEHUsI PE3UHOBOTO JKI'YTa.

Paszpnen 3. MouiekysipHasi pU3NKa U TEPMOAMHAMMKA

Tema 1. Ocnosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUUECKOM TEOPUU M UX OMNBITHOE
obocHoBanue. bpoyHoBckoe nBmwkeHue. Jubddys3us. Xapakrep ABWIKEHUS W
B3aMMOJICMCTBUSl 4acTUl] BellecTBa. Mojenu CTpOCHUs Tra3o0B, KUIKOCTEH U
TBEPJBIX TEJI M OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJieel. Macca u
pa3mepsl MoJiekys. KonndecTBo BemectBa. [locTtositHHass ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u €€ msmepenue. lllkana temnepatyp
Lenbcus.

Mopgens  uneanmpHoro ra3za. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KUHETUYECKONW TEOpUM HJIEANbHOTO Tra3a. AOCOJOTHas TemIeparypa Kak mepa
CpelHEM KWHETMYECKOW SHEPrMU TEIUJIOBOrO ABMXKEHHMS dYacThll rasa. l[llkama
temnepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Knarmneiipona.
3akoH JlanbToHa. M30mpornecchl B UI€AIbHOM Ta3e ¢ MNOCTOSHHBIM KOJWYECTBOM
BemecTBa. ['paduueckoe mpencTaBIeHUE H30IMPOIIECCOB: HM30TEpPMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE NIPUMEHEHUE. TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnwITHI, AOKa3bIBAIONINE JUCKPETHOE CTPOEHUE BelecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHHM.

Omnwitel 10 MU PYy3UHN KUIKOCTEH U TA30B.

Mojenb OpOyHOBCKOTO IBUKCHHUS.

Mogens onbita IITepHa.

OnbITHI, JIOKa3bIBAIOIIIHE CYLIECTBOBAaHUE MEKMOJIEKYISIPHOTO
B3aUMOJICCTBUSI.

Mojenb, WILTFOCTPUPYIOLIAs IPUPOAY JABJICHUS ra3a HA CTEHKH COCY/IA.



OnbIThl, WITIOCTPUPYIOIIUE YPAaBHEHUE COCTOSHUSA MJICAIBHOrO Tasa,
M30MPOLIECCHI.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomoi

Onpenenenne Macchl BO3AyXa B KJIACCHOW KOMHATE HA OCHOBE M3MEpPECHUU
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEPaTyphl BO3/lyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKY MapaMETPaMU COCTOSIHUS pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepmonuHamuyeckass cucteMa. BHYTpeHHsE SHEpPrusi TEpMOJIMHAMUYECKON
CUCTEMBI U crIocoObI €€ u3MeHeHnus. KonnuectBo TermioTsl U pabora. BHyTpeHHssI
SHEpPrus  OJHOATOMHOTO  MJAE€aJbHOro  rasa. Buuabsl  Temuonepenayu:
TETJIONPOBOTHOCTh, KOHBEKIIMS, U3TyUYeHUE. Y eabHas TEMI0EMKOCTh BEIeCTBa.
KonnuecTBo TemIOTHI pU TETIONEPEAAYE.

[TonssitTue 006 amuabatHOM mporecce. I[lepBeIii 3aKOH TEPMOIUHAMUKHU.
[IpumeneHue mepBOTrO 3aKOHAa TEPMOAWMHAMHKU K wu3omporieccaM. ['paduueckas
UHTEpIpeTaIus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpaTumMocTh Mpo1ieccoB B IPUPOJIE.

TennoBeie  MammHbL.  [IpUHIUIBI ~ JACHCTBUA  TEIJIOBBIX  MAIIHH.
[IpeoGpa3oBanus HSHEpPruM B TEIUIOBbIX MaminHax. KosdduimeHT mnose3Horo
nevictBus TerioBod MamwmHbL. [lukn KapHo u ero kosdduimeHT Mmojae3Horo
JEUCTBUS. DKOJOTUYECKHUE MPOOIEMbI TETTOIHEPTETHKH.

TexHuueckne yCTPONCTBA M MPAKTUYECKOE IPHUMEHEHUE: JBUTATENb
BHYTPEHHETO CTOpaHUsl, OBITOBON XOJOIMUIBLHUK, KOHIUIIUOHED.

Jlemoncmpayuu

H3meHeHne BHYTpPEHHEW JHEPrUU Tejla MPH COBEPUICHUU pPaOOTHI: BBUIET
npoOKu M3 OYTBUIKK II0J] JEHCTBHEM CXATOTO BO3/1yXa, HarpeBaHue 3¢upa B
JATYHHOUW TpyOKe myTéM TpeHHs (BUICOACMOHCTPAITHS).

N3meHeHne BHyTpEeHHEN SHEPTHUH (TeMIIEpaTypbl) Tejla NpH TEIIoNepeaaye.

OmneIT 0 a1MabaTHOMY PACITUPEHHIO BO3/1yXa (OIBIT C BO3AYIITHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, IBUTaTeNsi BHYTPEHHETO CTOPaHUsl, PEAKTUBHOIO
JBUTATEJIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeuwecmea. Dazoevie nepexoovt

[TapoobOpazoBanue u koHaeHcanusa. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEJIbHAS BJIAXXHOCTh BO3Ayxa. HaceimeHHbld mnap. YnaenbHas TemIoTa
nmapooOpa3oBaHus. 3aBUCHMOCTh TEMITEPATyPhl KATICHUS OT JTaBJICHHUS.



Teépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctaioB. JKuakne xpucramisl. CoBpeMeHHble Marepuanbl. [lnaBineHne u
KpUCTalIM3anus. Y aenbHas Teriora miasieHus. Cyonumanus.

VYpaBHeHME TENI0BOroO OajaHca.

TexHuuyeckre yCTpONCTBA M MpPaKTUYECKOE IPUMEHEHUE: TUTPOMETpP H
MICUXPOMETP, KAJTOPUMETP, TEXHOJIOIUHU MOJIYYEHHUS] COBPEMEHHBIX MaTEpHaliOB, B
TOM YHKCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIIIEHHBIX TAPOB.

Kunenue npu moHM>XEHHOM JIaBJICHUU.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HaGmronenne HarpeBaHus U MJIaBJIeHUS KPUCTANIMYECKOTO BEILIECTBA.

JleMoHCTpanus KpUcTasioB.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepeHre 0THOCUTENHbHOM BIXKHOCTH BO3IyXa.

Paznen 4. JiaekTpoguHaMHuKA

Tema 1. dnekmpocmamuxa

DnekTpu3anus TeNn. DNEeKTpUUeCcKui 3aps. J{Ba Buaa s31eKTpUYECKUX 3apsI0B.
[IpoBOAHUKH,  OUANEKTPUKH U TOJYNPOBOAHUKH. 3aKOH  COXpPAHEHUS
ANEKTPUYECKOTO 3apsa.

B3aumoperictaue 3apsinoB. 3akoH Kynona. ToueuHbl 37€KTPUYECKUN 3apsl.
Onektpuueckoe mone. Hamnpsk€HHocTh  dnekrpuyeckoro mnons. [IpuHnun
CYNEPHO3ULUN ANEKTPUUYECKUX Tosieil. JIMHUKM HanpsyKEHHOCTH AJIEKTPUUYECKOTO
HOJISL.

Pabota cun anekTpocrarnueckoro nosist. [lorennuan. Pa3HocTh MOTEHIIMAIIOB.
[IpoBOAHUKHM W [HUAJIEKTPUKUA B BJIEKTPOCTaTUYECKOM moJie. JluanexTpuueckas
IPOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DIeKTpOEMKOCTh MIIOCKOr0 KOHJIEHCATOpa.
DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

TexHuueckue yYCTpPOWCTBA M NPAKTHYECKOE IPUMEHEHHE: 3JIIEKTPOCKOIL,
AIEKTPOMETpP, dIEKTPOCTaTHYeCKass 3alluTa, 3a3eMJICHHE JJIEKTPOIPHUOOPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN anIapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOolCTBO M MIPUHIUIT JEUCTBHS DIEKTPOMETPA.

B3anmopelicTBre HaNEKTPU30BaAHHBIX TEN.

DIEKTPUUECKOE T0JIE 3apsIKEHHBIX TEll.

[IpoBOHUKH B 3EKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAs 3aIUTA.

JIM3IEKTPUKH B 3JIEKTPOCTATUYECKOM I10JIE.



3aBUCHMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOLIAIn
IJIACTHH, PACCTOSIHUS MEXAY HUMU U IUAJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsKEHHOT0 KOHJIEHCATOPA.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHJAEHCATOPA.

Tema 2. Ilocmoannstii 3nekmpudeckuit mok. Toxu é paznuunwix cpeoax

ONEKTPUYECKUA TOK. YCIOBHA CYLIECTBOBAaHUSA DJIEKTPUUYECKOTO TOKA.
Uctounnku Toka. Cuna toka. [IoCTOSSHHBIN TOK.

Hanpsixenne. 3akon OMa 7151 ydacTKa LEIH.

DNEKTPUYECKOE CONMPOTUBIICHUE. Y AENBHOE COMPOTHBIECHUE BELIECTBA.
IlocnenoBaTenpHOE, NapAILIEIBHOE, CMEILIAHHOE COEIMHEHHUE MPOBOJHUKOB.

PabGora oanextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomHOCTh
ANEKTPUUYECKOTO TOKA.

DONEeKTpOABWKYIIasl CHJIa U BHYTPEHHEE CONPOTHBIEHUE HWCTOYHUKA TOKA.
3axon Oma /15 MOJTHOM (3aMKHYTOM) anekTpudeckoit nenu. KopoTkoe 3aMbIkaHue.

ONEeKTpOHHAasi  NPOBOJAMMOCTb  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIIEHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUUECKUM TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

[TonynpoBOAHUKHY. CobOcTBeHHas 151 [IpUMECHAas IIPOBOJAUMOCTD
noJynpoBoAHUKOB. CBolicTBa p—N-nepexo/a. [lomynpoBogHUKOBBIE TPUOOPHI.

DONeKTpUYeCKuid TOK B  pacTBOpax M  paciuiaBax  3JIEKTPOJIUTOB.
DNEKTPOIUTUYECKAS AUCCOLMALNS. DIEKTPOIIN3.

OnekTpuueckuid TOK B Ta3ax. CaMOCTOSITEIBHBIA U HECAMOCTOSATENIbHBIM
pazpsan. Monuus. [Ltazma.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: aMIIEpPMETP,
BOJIbTMETP, pEOCTaT, HWCTOYHUKH TOKA, OJJIEKTPOHATPEBATENIbHBIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH JAHO/I,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIA TNO/, TaTbBAHUKA.

Jlemoncmpayuu

N3Mmepenune cuitbl TOKa U HapsIKEHUS.

3aBUCUMOCTbh CONPOTUBIEHUS LWJIMHAPUYECKUX IMPOBOJHUKOB OT JJIMHBI,
IJTOIIAH MTONEPEYHOT0 CEYEHHS U MaTeEpHUala.

CMmelaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsamoe w3MepeHHe BIEKTPOABMXKYIIEH cwuibl. KopoTkoe 3aMblKaHHE
rajJbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBJICHHUS.

3aBUCHUMOCTH COMPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psil U MPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSASI IPOBOIUMOCTD THOJA.



Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3yyeHue cMenaHHoro COeJMHEHUSI PE3UCTOPOB.

N3mepeHre 3eKTpOABMKYLIEH CUJIbI MCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue snexktpomusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢uszuku 6a3oBoro ypoBHsA B 10 Kilacce OCyIIECTBISIETCS C
y4€TOM COJAEPKATENbHBIX MEXIPEIMETHBIX CBS3€M € KypcaMu MAaTE€MAaTHKH,
OMOJOTUHU, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nonsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAyYHOT'O
NO3HAHUS: SIBJICHUE, HAay4dHbId (akT, runoresza, (u3MUecKass BEIUYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIIEPUMEHT, MOJEIIUPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YpAaBHEHMH, JHMHEWHas QyHKIuS,
napabosna, runepbosia, Ux rpa@uKd U CBOICTBA, TPUTOHOMETpUUYECKUE (YHKIIMHU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIHUU HA OCH KOOPANHAT, CI0KEHUE BEKTOPOB.

buonozus: Mexannyeckoe JBUKEHUE B JKMBOW mpupoje, Auddysus, ocMmoc,
TEIUIOOOMEH UBBIX OPraHU3MOB (BHJIbI TEILJIONEpEauH, TEIIOBOE PaBHOBECHE),
AJIEKTPUYECKUE SIBIICHUS B )KMBOW IPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHUE BEUIECTBA, CTPOCHNUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEII, )KUIAKOCTEH U T'a30B,
NIEKTPUYECKHE  CBOMCTBA  METAJUIOB,  JJIEKTPOJUTUYECKAas  JUCCOLMALMS,
raJIbBaHUKA.

l'eoepagpusa: BIaxXHOCTb BO31yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonocus: mpeodOpa3oBaHUE IBWKEHHUI € HCHOJIb30BAaHHUEM MEXAHHU3MOB,
y4€T TpEHMsI B TEXHUKE, IOAIINIHUKYN, HCIOJIb30BAHUE 3aKOHA COXPAHCHMS
UMITyJIbca B TEXHHUKE (pakera, BOJOMET W Jpyrue), ABUTaTellb BHYTPEHHETO
CrOpaHusi, mapoBasi TypOHHa, OBITOBON XOJOJWIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
IIOJIYYEHHSI COBPEMEHHBIX MAaTEpHAJIOB, B TOM YHUCJIE€ HAHOMATEpPHAJIOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTATUYECKasl 3aluTa, 3a3€MJIEHHE 3JIEKTPOIPHUOOpPOB,
KCEpOKC, CTpYHHBIN IPUHTED, IIEKTPOHATrPEBATEIbHBIE npudopHlI,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI, FAIbBaHUKA.

11 KIIACC

Paznen 4. JiaekTpoguHaMHuKa
Tema 3. Maznummnoe none. IneKmpomacHuUMHAA UHOYKUUA
[TocTosiHHBIE MarHUTHI. B3anMo1eiicTBHE MOCTOSTHHBIX MAarHUTOB. MarHuTHOE
nosne. Bektop MarautHOM MHAYKUMU. [[puHIUI Cynepro3UIIMM MarHUTHBIX MOJIEH.



JIuaun MarHWTHOW WHAYKUMM. KapTuHa JMHUNA MAarHUTHOM HMHAYKLIHMM I10JIS
MOCTOSIHHBIX MarHUTOB.

MarauTtHoe T1I0J€ TPOBOAHHUKA C TOKOM. KapTuHa IHMHMH WHIYKIUA
MArHUTHOTO MOJISI JJIWHHOTO MPSAMOTO MPOBOAHMKA M 3aMKHYTOTO KOJIBLEBOTO
MPOBOJHUKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaeicTBue npoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HalpaBJICHHUE.

Cuna Jlopenua, €€ MOyJib U HAIpaBJICHUE. [[BUKEHHE 3apsIKEHHOW YaCTHUIIbI
B OJIHOPOJTHOM MarHuTHOM nosie. Pabota cuibl JlopeHnia.

SlBneHne JIIEKTPOMAarHUTHOM HMHAYKOUU. [loTOK BeEkTOpa MarHUTHOWM
WHJYKIUUA. OJEKTPOABMKYIAS CHJIA HWHIAYKUUH. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykuuu dapanes.

BuxpeBoe nsnekTpuueckoe Tmose. IDJIEKTPOABUKYINAs CUJIa WHIYKIUUA B
MPOBOJAHUKE, JBHXKYIIEMCS TOCTYNATEIbHO B OAHOPOIHOM MAarHUTHOM TIOJIE.

[IpaBuiio Jlenua.

NHnykTUBHOCTh.  SIBJE€HHME CaMOMHAYKIUU. OJICKTPOABWKYIIAsS CHJIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKK C TOKOM.

DIEKTPOMAarHUTHOE TOJIE.

TexHuueckre yCTpPOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: IIOCTOSIHHbBIE
MAarHMThl, JJIEKTPOMArHUTBI, J3JICKTPOJABUIATENIb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS 1I€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKIIOHEHHE 3JIEKTPOHHOT'O My4YKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMY MAarHUTHOTO TIOJISL.

B3aumonenicTBre ABYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBre cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHUE AIEKTPOMArHUTHON UHIAYKIIUU.

IIpaBuno Jlenua.

3aBUCUMOCTb 3JIEKTPOJBIKYIIEH CUJIbI UHAYKIUU OT CKOPOCTH H3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBrieHnEe caMOMHIYKIMH.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydyeHrne MarHuTHOrO MOJIsl KaTYIIKH C TOKOM.

HccnenoBanne AeCTBUS OCTOSIHHOTO MAarHUTAa HA PaMKy C TOKOM.

UccnenoBanue sSBICHUS 3EKTPOMArHUTHON MHIYKIIUU.

Paznen 5. Kosie0aHua ¥ BOJHBI



Tema 1. Mexanuueckue u 31eKmpoOMaAzZHUMHbLE KOJ1€OAHUA

Konebarenbnass  cuctema.  CBOOOJIHBIE  MEXaHMYECKHE  KOjeOaHHUS.
IMapmonunueckue konebanus. Ilepuon, yactora, ammiutyga u ¢asza KoneOaHUM.
IIpyXUHHBIM MasATHUK. MaTreMaTUYEeCKUM MasATHUK. YpPaBHECHUE TapMOHUYECKUX
koneOanuii. [IpeBpaiiieHrie YHEPruu NPy rapMOHUYECKUX KOJICOAHUSX.

Konebarenbubiii koHTyp. CBOOOIHBIE 3JIEKTPOMAarHUTHbIE KOJeOaHUS B
UJeaTbHOM KOJIe0aTeTbHOM KOHTYpe. AHAJIOTUS MEXAY MEXaHHUYECKUMH U
ANEKTPOMAarHuTHeIMU  KojeOanusimu. @Dopmyna Tomcona. 3akoH cOXpaHEHUS
SHEPIUM B UEaTLHOM KOJeOaTeIbHOM KOHTYpE.

[IpencraBnenne o 3aTyxaronux KojeOaHusX. BeIHYX/IeHHbIE MEXaHUYECKUE
kosneOanus. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHbIE KOJIeOaHusl.

Ilepemennblii  TOK. CHUHYCOWIANBHBIA TNEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKa. AMIUIUTYJHOE M JICUCTBYIOIIEEe 3HAUYCHHE CHJIBI TOKa H
HaTPSKEHUS.

Tpancdopmatop. [IpousBoacTBo, nepenada U NOTPeOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKUE PUCKU TIPU MPOU3BOJICTBE 3JIEKTpodHepruu. Kynbrypa
UCITIOJIb30BAHUS AJIICKTPOIHEPTUH B TTIOBCETHEBHOM JKU3HH.

TexHudeckne ycTpoWCTBAa W MPAKTHUYECKOE MPUMEHEHHUE: DIECKTPUYCCKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU AJIEKTPONEpeaay.

Ilemoncmpayuu

HccnenoBanne mnapaMeTpoB KoseOaTeabHOM CUCTEMBbI (MPY>KUHHBIA WIIH
MaTeMaTU4YEeCKUM MasiTHUK).

HaGmronenue 3aTyxaronx KoiaeoaHui.

HccnenoBanne CBOMCTB BRIHYKIEHHBIX KOJICOaAHUT.

HaGmonenue peonanca.

CB0OOHBIC JIEKTPOMATHUTHBIC KOJICOAHMSI.

OcuuuiorpaMMsbl (3aBUCMMOCTH CUJIbI TOKA W HaNpsKEHUSI OT BPEMEHU) ISt
AIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUH PE3UCTOpa, KaTYIIKU
MHIYKTUBHOCTHU Y KOHJIEHCATOPA.

Mogenb IMHUY 3JIEKTPONEePEIayu.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

NccnenoBanre 3aBUCMMOCTH NEPUOJIA MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH W MaccChl Tpy3a.

NccnenoBanne nepeMeHHOTO TOKa B LIEMU U3 MOCIEJ0BATEIBHO COETUHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMmpoMacHUMHbIE 60JIHbL



MexaHnnueckue BOJIHBL, yCJIOBHS pacnpoctpaHenus. llepuon. CkopocThb
pacnpocTpaHeHus W JiuHa BOJHBL [lomepedHble W NPOJONBHBIE BOJIHBI.
WuTtepdpepenius u nuPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3ByKa. Beicota Tona. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3IYYEHHUS SJICKTPOMATrHUTHBIX BOJIH.
B3aumnas opuenrtauus Bekropos E, B, V B anexkrpomaruutHoii Bonne. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaK€HHE, MpETOMIICHUE, MoJsapu3aius, Audpakius,
unrepdepenius. CKOpoCTh IEKTPOMATHUTHBIX BOJIH.

[IIkana >1M€KTPOMarHUTHBIX BOJH. [IpuMeHEHHE 3JEeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIUIIBI paIUOCBSI3U U TeNEBUACHUS. Paanonokanus.

DIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckue yCTPOHUCTBA M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTBI, YJIbTPa3ByKOBasi JUArHOCTMKA B TEXHUKE M MEIMIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-neus.

Llemoncmpayuu

O6pazoBaHue U pacpOCTPaHEHHE MOMEPEUHBIX U MPOI0JIHHBIX BOJIH.

Konebumomeecs Teno Kak HCTOYHUK 3BYKA.

HaGmonenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne untepdepeninu u Audpakiny MeXaHU4eCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGnronenue cBsI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOU H
4acTOTOM KoJieOaHuH.

NccnenoBanne CBOWCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPaXKEHUE, IPEIOMIICHHUE,
noJisipu3anus, Tudpakius, nHTephepeHIns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacHpoCTpaHEHUE CBETA B
ogHopoaHou cpene. JIyu ceera. ToyeuHbI HICTOYHHK CBETA.

OtpaxkeHue cBera. 3aKOHBI OTpakeHHUsI cBeTa. [locTpoeHne n3o0pa)keHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONMIOTHBIN MOKA3aTENb
npenomieHus. IlomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHblii yroa mOJHOTO
BHYTPEHHETO OTPAYKEHHUSI.

Hucnepcust ceta. ClnoxKHBIN cocTaB Oemnoro cBera. L[Ber.

Cobwuparomue 1 paccenBaroiye TuH3bl. ToHkas nuH3a. DoKycHOE paccTosTHIE
¥ ONTHYECKas Cuiia TOHKOW JuH3bL. [locTpoenne m3o0paxeHnii B cOOMpaOMUX H
pacceuBaromuX JuH3axX. PopMyra TOHKOU JIMH3BL. Y BEJIUYEHHE, 1aBAEMOE JIMH30M.

[Ipenensl MPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.



BonnoBass ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOUYHMKHU.
VYcnoBus HaOmoIeHUST MAaKCUMyMOB U MHHUMYMOB B HHTEp(EpEeHIITMOHHOMN
KapTUHE OT JBYX CUH(}A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

HNudpakus cBera. JudpakuronHas pemeérka. YcaoBue HaOIOACHUS
[JIABHBIX ~MAaKCUMyMOB TIpM  MaJEHUU MOHOXPOMATHYECKOrOo CBeTa Ha
IU(GPaKIUOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHudeckne yCTpOWCTBA U NPAKTUYECKOE TMPUMEHEHHE: OYKH, JIyIa,
dboToanmapar, NPOCKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOM, BOJOKOHHAS
onTHKa, TudpakmoHHas peméTka, moJIpousl.

Jlemoncmpayuu

[IpssMonuHEeliHOE paclpoCTpaHEHUE, OTPAXKECHHE U MPEIOMJICHHUE CBETa.
Onrtruueckue mpudopHI.

[TomHOE BHYTpEeHHEE OTpakeHHe. Moiesib CBETOBOIA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Mopenn MUKpPOCKOTIa, TeJIeCKOoTa.

HaGmonenne natepdepeHum crera.

HaGmonenue nudpakuuu ceera.

HaGmonenue nucnepcuu cBera.

[TonyuyeHnue cekTpa ¢ MOMOUIBIO MPU3MBI.

[Tony4yenue cnexTpa ¢ MOMOIIbIO AUPPAKITUOHHON PEIIETKH.

HaGmronenue nosisipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3mepenue nokazaress NpeJoMIeHUs CTEKIa.

HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

HabGmronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CTIENMAJIBbHOI TEOPUH OTHOCUTEIbHOCTH

['pannLIBI IPUMEHUMOCTH KIIACCUYECKON MeXaHUKU. [locTynarsl crienuanbHOU
TEOPUU OTHOCUTEIIBHOCTU: MHBAPUAHTHOCTh MOJYJSI CKOPOCTH CBETAa B BaKyyMe,
MIPUHIIMIT OTHOCUTEILHOCTH DUHINITEITHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEJICHUE BPEMEHU M COKpAILCHHE
JUTUHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKOW YACTHUIIBIL.

CBsi3b Macchl C SHEpruel U UMITYJILCOM PENSITUBUCTCKOW YaCTHULIbl. DHEPrus
MTOKOSI.

Pazgen 7. KBanToBas pusuka
Tema 1. Inemenmot Keanmoeoii onmMuKu



®otonbl. Dopmyna [lnanka cBsi3u sHEPTUM (HOTOHA C €r0 YACTOTON. DHEprus
U UMITyJIbC (pOTOHA.
OTtkpeiTue u uccienaoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHbI

dorordpdexra. YpaBHenue OitHmTeriHa A dotodpdexra. «KpacHas rpaHuna»
doTorddexra.

Hasnenue ceeta. Onwitel I1. H. JleGenena.
XUMHUYECKOE JEUCTBUE CBETA.
TexHudeckue yCTpoWCTBA U MPAKTUYECKOE IPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTuuk, coiHeuHas 6arapesi, CBETOAHO/I.
Jlemoncmpayuu
®dotor(deKT Ha yCTAaHOBKE C IIMHKOBOM TJIACTUHOM.
Uccnenosanue 3akoHOB BHeHIHEro (GoTo3ddekra.
Cseroauos.
Conneunas Oarapesi.
Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHio o -4acTHII.
[Inanetapnas Mojgenbs artoma. lIloctynatel bopa. M3nydenue u morjioiieHue
(OTOHOB TpHU TEpexoje aToMa C OJIHOTO YPOBHsS DSHEPruu Ha Jpyrou. Busl
cnekTpoB. CIEKTp YPOBHEN SHEPIUU aTOMa BOAOPOAA.
BonnoBbie cBoiicTBa yactull. BonHbl ne bpowist. KopnyckyisipHO-BOIHOBOM
TyaJli3M.
CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.
TexHuueckne yCTpOCTBA M MPAKTHYECKOE NPUMEHEHHE: CHEKTpPaJbHbIN
aHanu3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Mognens onsita Pezepdopaa.
Onpenenenue JIMHBI BOJIHBI J1a3epa.
HaGmronenne nuHedyaThIX CIEKTPOB U3TyUCHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi
HaGmonenne mMHEHYaToro CreKTpa.
Tema 3. Amomnoe a0po
OKCNEPUMEHTBI, JTOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
panuoaktuBHOCTU. OnbIThl Pezepdopaa no onpeaeneHuto coctaBa paJuo0akKTHBHOTO
m3nyaenns.  CBoiictBa  amb(a-, Oera-, ramMMma-uzNydeHus.  BausHue
PaIMOaKTUBHOCTH HA KUBbIE OPTaHU3MBI.
OTtkpbiTHE TIpOTOHA U HeulTpoHa. HyknoHHas monens sanapa ['eitzenOepra—
NBanenko. 3apsan aapa. MaccoBoe uncio sapa. M30Tormnsl.



Anbda-pacnan. DIEKTpOHHBIA M MO3UTPOHHBIM Oerta-pacman. ['amma-
M3JIy4yeHue. 3aKOH PaJuoakTUBHOTO pacraja.

DHeprusi CBsI3M HYKJIOHOB B sipe. A nepHbie cuiibl. JledexT maccsl snapa.

SnepHble peakuuu. Jlenenue U CUHTE3 AI€EP.

Anepnsiii peaktop. Tepmosinmepubiii cunTe3. [IpobiieMbl W TEPCHIEKTUBHI
AIEPHON SHEPrETUKHA. DKOJIOTHYECKUE ACIIEKTHI SIAEPHOU SHEPTETUKHU.

DOneMeHTapHble yacTULbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAaOJIIOIEHHS U PETUCTPALIUN AI€MEHTAPHBIX YaCTHII.

dyHaaMeHTadbHble B3auMoeHcTBUA. EAMHCTBO pu3nyeckoit KapTUHBI MUpA.

TexHuueckne ycTpoHcTBa M MPAKTUYECKOE NPUMEHEHHE: JO3UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas Oomoa.

Jlemoncmpayuu

CUY€TynK MOHU3HUPYIOIINUX YaCTHLI.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanne TpekoB YacTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3zznen 8. DiieMeHTHI ACTPOHOMUM U ACTPO(PU3IUKH

DTtansl pa3BUTHUS acTpoHOMUU. [IpuKkiianHOE U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMHH.

Bun 3Bé3gHoro neba. Co3Be3nus, sipkue 3BE3MbI, IJIAHETHI, UX BUIUMOE
IBUYKEHHE.

Conneynas cucrema.

Connue. Conneunast aktuBHOCTh. MctouHuk sHeprun ConHua M 3BE3J.
3BE3M1bI, UX OCHOBHBIE XapaKTEPUCTUKH. [[narpamMma «CHeKTpaJbHBIA KacCc —
CBETUMOCTB». 3BE31bl TJIABHOM MOCIEAOBATEIBHOCTU. 3aBHCUMOCTh «Macca —
CBETUMOCTBY» I 3BE3] TJIaBHOW MOCIEI0BATEIbHOCTH. BHYTpEeHHEE CTpOEHHE
3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U 3BOIoIMU CoJIHIA U
3BE31. DTanbl )KU3HU 3BE3I.

Muneunbiii I[lyts — Hama I'amaktuka. Ilomoxxenue u aBwkeHue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagnoranmaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajgakTuK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa067a. Pazberanne rajgakTuk.
Teopus bosbimoro B3peiBa. PenukToBoe n3nydeHue.

Macurabnas ctpyktypa Beenennoil. Metaranaktuka.

Hepeménnpie mpoOaeMbl aCTPOHOMUH.

Vuenuueckue nabnooenus

HaGmronennst HEeBOOPYKEHHBIM TJ1a30M C MCIOJIB30BAHHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH ISl ONPEICJICHUS TTOJIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE CO3Be31Msi CEBEPHOro MOJyIIapus U sIPKUE 3BE3/IBL.

Hab6monenus B Teneckon Jlynsl, mianet, Miieunoro Ilytu.



Oo6o0maromiee NOBTOPEHUE

Ponr ¢u3ukm u acTpOHOMUM B DSKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOH cpepax nesTeIbHOCTH YEI0BEKa, POJIb U MECTO (PUBHUKU U
ACTPOHOMMH B COBPEMEHHON HayYHOW KapTHHE MHpPA, pOJib (PU3HUECKOW TEOPUH B
(opMHUpOBaHUU MPEACTABICHUN 0 (U3HMUECKON KapTUHE MUpPA, MECTO (HU3HUECKOU
KapTUHBI MHUpa B  O0IIEM pSAy COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX
MPEICTaBIEHUMN O IIPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHsa B 11 kilacce ocyuiecTBisieTcs ¢
y4€TOM COJEPKATEIbHBIX MEKIPEIMETHBIX CBSI3€M C KypcaMu MaTEMaTHKW,
OMOJOTUHU, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nonsamus, CBSI3aHHbIE C M3YYEHHEM METO/JOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, HAay4dHbId (akT, rumnoresza, (u3MUecKass BEIUYMHA, 3aKOH,
Teopusl, HaOII0ACHUE, SKCIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, U3MEPEHUE.

Mamemamuka: peEUIEHUE CHUCTEMbl YPABHEHUW, TPUTOHOMETPUUYECKHE
(YHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJIECTBO, BEKTOPbl U MX NPOEKUMU HA OCH KOOPAHMHAT, CJI0KEHUE BEKTOPOB,
NPOU3BOJIHBIE 3JEMEHTApHbIX (YHKIMM, TpHU3HAKA MOA00MSI TPEYroJbHUKOB,
OIpeieJICHHUE MIIOAAN IIOCKUX GUryp u o0béma Tel.

Buonoeusa: »nexTpuueckue SBICHUS B JKUBOM MNpupoze, KoseOaTellbHbIe
IBIKEHHS B )KUBOW IIPUPOJIE, ONTUYECKUE SBJIICHUS B JKMBOW IIPUPOJE, IEUCTBUE
paguanyy Ha )XUBbIE OPTaHU3MBI.

Xumus: CTpOCHUE aTOMOB U MOJIEKYJI, KPUCTAJNINYECKAs! CTPYKTYpa TBEPABIX
TEJI, MEXaHU3MbI 00Pa30BaHUs KPUCTAIUIMUECKON PEeIETKH, CIIEKTPaIbHbIN aHAIU3.

l'eocpagpua: ~MarHuTHble TOdIOCAa 3€MIIM, 3aJ€KM MAarHUTHBIX Py,
(poTochEMKa 3eMHON OBEPXHOCTH, NMPEACKA3aHUE 3eMIIETPSACEHUII.

Texnonoz2us: JTVMHAW DJIEKTPOIIEpENad, TIEHEpaTop IEPEMEHHOIO TOKa,
JIEKTPOABUIaTENNb, MHAYKIMOHHASA II€Yb, pPANap, PaIAHONPUEMHMK, TEIEBHU30D,
anteHHa, tenedoH, CBU-meub, NMPOCKIIMOHHBIA aImmapar, BOJOKOHHAsS OIITHKA,
coJHeYHas 6arapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHET'O OBIIIEI'O OBPA30OBAHUA

OcBoenue yudeOHoro mnpenmera «®Pu3nka» Ha YpPOBHE CPEIHEr0 OOIIETo
oOpa3oBaHus (6a30BbI YPOBEHB) JOKHO OOECTICUUTH JOCTHIKEHUE CIICTYIONTNX
JUYHOCTHBIX, METAMPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI



JIn4HOCTHBIE PE3YyIbTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0MKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTH OOyYarolmuxXcs PYKOBOACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEH JHUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAIIMM, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONBITa U OMbBITA JIESITEILHOCTH B MPOILECCE peau3alMi OCHOBHBIX HAaIpPaBICHUI
BOCIUTATEIbHOMN AEATEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAkKAAHCKOM MO3UIIMU 00YYAIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJICHA POCCUUCKOTO OOIIECTRA;

NPUHSATHE  TPAAUIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAHUCTHYECKUX U
JEMOKPAaTUUECKUX [IEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JESITEIbBHOCTh B MHTEpPECAX TI'Pa)KIaHCKOTO
oO11iecTBa, y4acTBOBaTh B CaMOYIIPaBI€HUH B 00pa30BaTeIbHON OpraHu3aIluy;

yMEHHUE B3aUMOJICCTBOBATDH C COIMAIBHBIMU MHCTUTYTaMHU B COOTBETCTBHUU C
X QyHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOUW U BOJOHTEPCKOM JEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUICKOM IpaskIaHCKON MIEHTUYHOCTH, MATPUOTU3MA;

LEHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKEHHUSIM
POCCUMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OpUEHTHPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
NESTENbHOCTU YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYeCKOT0 BOCITUTAHUSA:

ACTETUYECKOE OTHOLIEHHUE K MUPY, BKIIIOUAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
MpHUCyIero (GuU3nIecKoil HayKe;

5) Tpy/10BOr0 BOCIIUTAHUSI:

UHTEpEC K pasIu4YHbIM cdepaM MNpoPeCcCHOHAIBHON AESTEIBHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKOW U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymiei mpodeccuu u peaan30BbIBaTh COOCTBEHHBIE KIU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO0 B 00JACTU
bu3UKN HA TPOTSHKECHUU BCEH KU3HU;

6) 3K0JTI0rH4ecKOro BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh HKOJOTMYECKON KYJIBTYpbl, OCO3HaHUE TJIO0ATBLHOIO
XapaKTepa HKOJOTUUECKUX MpoOieM;



IUIAHUPOBAHUE U OCYIIECTBICHUE JEUCTBUU B OKPYKAKOLIEH Cpelle Ha OCHOBE
3HAHHU LEJIeH YCTOUYUBOTO Pa3BUTHUS YEJIOBCYECCTBA;

paclIMpeHue OmbITa JEATEIBHOCTH JKOJOTUYECKOW HAIPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI IO (PUBHKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpMHPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3MUECKON HAYKH;

OCO3HAaHHWE LEHHOCTH HAy4YHOM [EATEIIbHOCTH, T'OTOBHOCTh B IIPOLECCE
U3y4YeHHs (PU3UKH OCYILECTBISATh MPOECKTHYIO M UCCIEA0BATENbCKYIO IEATETbHOCTD
WHIVBU1YaJbHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHSI
ba3oBble JiornyecKkue 1ecTBUA:
CaMOCTOSITeIbHO  (OPMYJNIMPOBaTh M aKTyaJu3UpoOBaTh  MpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPENENIATh 1€ JEATCIIbHOCTH, 3a7aBaTh IMapaMeTpbl U KPUTEPUH HX
JOCTHKEHUS;
BBISIBIIATH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMST B  paccMaTpPUBAEMbIX
(bu3HUECKUX SABICHUAX;
pa3pabaTbiBaTh IUTAH PEIICHUS MPOOJIeMbl C y4€TOM aHajau3a MMEIOUIUXCS
MaTepuaIbHbIX 1 HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIEATEIIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB
LEIsM, OLIEHUBATh PUCKU MOCIEACTBUMN 1€ TEIbHOCTH;
KOOPJIUHUPOBATH U BHITIOJIHATH PA0OTY B YCIOBUSX PEATbHOTO, BAPTYAIHHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;
pa3BHUBAaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.
ba3oBble ucciaenoBaTe/bCKue AeCTBUSA !
BJIAJETh HAYYHOW TEPMHUHOJIOTHEH, KIIOUYEBBIMU MOHITHUSMH U METOAaMU
buznuecKon HAyKu;
BJIQ/ICTh HaBBIKAMHU YUEOHO-UCCIEAOBATEIIBCKOM U MMPOCKTHOU NEATETLHOCTH
B o0yact (pU3MKH, CIIOCOOHOCTHIO ¥ TOTOBHOCTHIO K CAMOCTOSITENIBHOMY MOUCKY
METOJIOB pElIeHUs 3a7ad (U3HUECKOTO CONEpIKaHWs, MPUMECHEHHIO Pa3IMIHBIX
METOJI0B NTO3HAHUS;
BJIAJETh BUJAMH JICSITEIBHOCTH MO [MOJYYEHUID HOBOIO 3HAHUA, €ro
UMHTEpIpEeTald, NpeoOpa3oBaHUIO MU MPUMEHEHUI0 B PA3JIUYHBIX Yy4eOHBIX
CUTyalusiX, B TOM YHUCJIE€ P CO3AaHUU YUEOHBIX TPOCKTOB B 00JaCTH (PU3UKHU;



BBISIBJISITh PUYMHHO-CJIEJACTBEHHBIE CBSI3M M aKTyaJu3MpOBaTh 3ajaavy,
BBIIBUTATh THIOTE3Y €€ PEIICHUs, HAXOAUTh apPTyYMEHTHI AJI 10Ka3aTEIbCTBA CBOMX
YTBEPKJICHUM, 3a/1aBaTh MAPAMETPbl U KPUTEPUU PEILICHUS;

AHAIM3UPOBATH TIOJIYYEHHbIE B XOJAE pEIICHHUs 3aJadd  Pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX TOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

CTaBUTh M (HOPMYIUPOBATH COOCTBEHHBIE 3a/layd B 00pa30BATEIBHOMU
JEeSATENbHOCTH, B TOM YUCJE MPU U3YYEHUU (HU3UKU;

J1aBaTh OLICHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh TMEPEHOCUTh 3HaHUs 1O (U3MKE B TNPAKTHYECKYI0 00JacTb
KU3HEEATEIBHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE UJIEH, NPEJIaraTh OpUruiHAIbHbBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMYCKAIOUIME abTePHATUBHbBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIa/IeTh HaBBIKAMM TOJy4YeHUs HWH(opManuu (U3HUECKOro COAep>KaHus U3
UCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOSTEIBHO OCYIIECTBIATh TOUCK, aHaJIM3,
CUCTEeMAaTH3aLMI0 W HMHTEpIpeTaluio UHGOPMAIMK PA3IUYHBIX BUIOB U (GOpM
IpEeCTABIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCMOJb30BaTh  CpPEeACTBa HMH(POPMALMOHHBIX M KOMMYHUKaIlMOHHBIX
TEXHOJIOTUH B PEIIEHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHHU3allMOHHBIX
3aJ1a4 ¢ COOII0AEHUEM TPEOOBAaHUI IPrOHOMUKHU, TEXHUKHU O€30M1aCHOCTH, TUTHEHBI,
pecypcocOepeKeHts, MPAaBOBBIX M 3THUYECKUX HOPM, HOPM HH(OPMALMOHHON
0€30IMacHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COAEpkKaHHUS B pa3IMYHBIX (opmarax ¢
y4€TOM Ha3Ha4eHUs UH(OPMALIUU U 1IeJIeBOI ayTUTOPUH, BEIOMpasi ONTUMAJIbHYIO
(GopMmy mpencTaBiICHUs U BU3YyaTU3aIUH.

KommyHuKaTHBHBIE YHUBEPCAIbHbIE YUeOHbIe 1eificTBUS:

OCYIIECTBIISITH OOIIEHNE HA YPOKaxX (DU3UKH U BO BHE-YPOUHOMU JACSATEIHHOCTH;

pacmo3HaBaTh MPEANOCHUIKM  KOH(MIWUKTHBIX CUTyalliid W CMST4aTh
KOH(DITUKTHI;

pPa3BEPHYTO W JIOTUYHO M3JAraTh CBOKO TOYKY 3PEHHUS C HCIOJIB30BAHHEM
SI3BIKOBBIX CPEJICTB;

NMOHUMATh W HCIIOIH30BaTh MPEUMYIECTBA KOMAHIHON W WHIWBHIYyTbHOU
paboTHI;

BBIOMpATh TEMAaTUKy W METOJBI COBMECTHBIX JEUCTBUUA C Y4ETOM OOIHX
WHTEPECOB U BO3MOXKHOCTEH Ka)XI0T0 YieHa KOJJICKTHBA,



[IpUHUMATh  LEIM COBMECTHOM  JEATECIIbHOCTH, OpPraHU30BbIBATL U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ IOCTHMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacnpenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJla M KAX/I0I'0 yYaCTHUKA KOMAH bl B OOIIMIA
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

IpejiaraTb HOBBIE TMPOEKTHI, OLICHUBATh HJEU C TMO3ULUUA HOBHU3HBIL,
OPUTMHAIBHOCTH, MMPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIIATh IO3UTHUBHOE CTPATEIMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYAIUsX, TPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

PeryisiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIe 1eHCTBHS
Camoopranusanus:

CaMOCTOSITEJTbHO OCYIIECTBIIATh MO3HABATEIBHYIO JIESITEIHHOCTh B 00JIACTH
GU3UKM W aCTPOHOMHH, BBISBIATH MPOOJIEMBbI, CTaBUTh H (HOPMYJIUPOBATH
COOCTBEHHBIC 3aJ1a4H;

CaMOCTOSITEJTbHO COCTaBIIATh IUIAH PEIICHHS] PACUETHBIX U KAYECTBEHHBIX
3a/1a4, MJIaH BBITIOJIHCHUS TPAKTHYECKON PabOThl ¢ YUYETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIIOUYTCHHI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMPATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTECHUM;

JenaTh OCO3HAHHBIA BBIOOP, apryMeHTUpOBaTh €ro, OpaTh Ha cebs
OTBETCTBEHHOCTbH 32 PEILICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCcTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO JSPYAUIIMA B 00JacTh
(bM3UKH, TOCTOSTHHO MOBHIIIATh CBOM 00Pa30BaTENIbHBIA U KYJIBTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

NaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh ~ HABbIKAMU  TO3HABAaTEIBHOM  pEQIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHUCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHUM;

UCIIOJIb30BATh MPUEMBI peIeKCUU I OLIEHKU CUTYalllH, BEIOOpa BEPHOTO
pelieHus;

YMETh OILICHMBAaTh PUCKH W CBOEBPEMEHHO NPUHUMATh PEUIEHUS MO HUX
CHUKEHUIO;

OPUHUMATh MOTHBBI M AapryMEHThl JAPYTUX MpH aHAIU3€ PE3yIbTaTOB
NEeATEeNIbHOCTH;

MIPUHUMATH Ce0sl, TOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;



MpPUHUMATh MOTHBBI W apTryMEHTBHl APYTHX TMPU aHAIU3E pPE3yIbTaTOB
TeSTENHHOCTH;

MPU3HABATh CBOE MPaBO M MPABO APYTUX HA OIIMOKH.

B mpomiecce 1OCTIKEHNSI TUIHOCTHBIX PE3YIBTATOB OCBOSHUS IIPOTPAMMBI TT0
buzuke [ ypoOBHS cpeaHero oOlmiero oOpa3oBaHHs Y 0OyYaromuxcs
COBEPIIECHCTBYETCS OYMOIMOHATLHBIH UHTEIIEKT, MIPEATIOIar afoIIHA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIFOYAOIIETO CIIOCOOHOCTh TOHMUMATh CBOE IMOIIMOHATIBLHOE
COCTOSIHWE, BUJICTh HANPABICHUS Pa3BUTHS COOCTBEHHOW AMOIMOHAILHOUN cephl,
OBITH YBEPECHHBIM B ce0e;

CaMOpETYyJUPOBAaHMS, BKJIIOYAIONIETO CAaMOKOHTPOJb, YMEHHE IMPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TIOBEICHHUE, CIOCOOHOCTh aJanTHPOBATHCA K
HMOIMOHATILHBIM U3MEHCHUSM | MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHHE K JOCTHIKCHUIO ICIIA U
yCIieXy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMCHHE JCHCTBOBATh HMCXOJS W3 CBOUX
BO3MO>XHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MMOHUMATh SMOIIMOHATLHOES COCTOSTHUE
JAPYTHX, YYUTBIBATH €r0 TIPH OCYIISCTBICHUU OOIICHMS, CIIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIIIOYAIOIUX CIIOCOOHOCTh BHICTPAaUBAaTh OTHOILIECHUS
C IPYTUMH JIIOJIbMU, 3a00TUTHCS, POSIBISATH HHTEPEC U pa3peniaTh KOHQIUKTHI.

HPEAMETHBIE PE3YJBbTATDBI

K koniy o6yuenus B 10 kiaacce npeaMeTHbIE pe3ybTaThl Ha 6a30BOM YPOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OOYUAIOMMUXCS YMCHUM:

JEMOHCTPUPOBATh HA TMPHUMEPAX POJIb U MeCTO (PU3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KAapTHHBI MHUpPA, B Pa3BUTUH COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B PAKTUYECKOU JIESITEIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHEHHS W3YYEHHBIX (PU3NUECKUX MOJENCH:
MaTepHalibHasi TOYKa, MHEpIMaIbHas CUCTeMa OTcuéra, a0CONIOTHO TBEPIOE TENO,
WJICAIBHBIN Ta3, MOACIHU CTPOCHHS Ta30B, )KUAKOCTEW U TBEPIBIX TEJ, TOUCUHBIN
AIEKTPUUECKHH 3apsij] MPU pelieHn: PU3NIECKUX 3a7a4;

pacro3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHWKH, MOJEKYJISIPHO-KUHETUUYECKON TEOpHH CTPOCHHS BEIIEeCTBA U
AIEKTPOMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEHOE JBUKEHHUE,
CcBOOOJIHOE TAZICHUE TeJ, JBMKEHUE MO OKPY)KHOCTH, MHEPIIUS, B3aMMOJICHCTBHE
ten, aud@y3usi, GPOYHOBCKOE NIBIHXKEHUE, CTPOCHHUE >KUAKOCTEH U TBEPIBIX TeT,
M3MEHEeHHEe O0BbEMa Tesl MpU HarpeBaHUU (OXJIAXKIEHUH), TEIJIOBOE PaBHOBECHE,
WCIIapeHHue, KOHJEHCAIMs, IUJIABJICHHE, KPUCTAIIU3AlUsl, KUIICHHE, BIAXHOCTb



BO3/1yXa, IMOBBIIICHUE JABJICHUS Ta3a MPU €r0 HArpeBaHUM B 3aKPBITOM COCYIE,
CBSI3b MEXKAY MapamMeTpaMu COCTOSIHHS ra3a B M30IMpOIeccax, dJAEKTpU3alus Ted,
B3aUMOJICHICTBUE 3aPAI0B;

OMUCHIBATh MEXAHUYECKOE JIBIXKCHHUE, MCMONB3Yys (U3NYECKUE BEIMYHUHBI:
KOOpAWHAaTa, MyTh, MEPEMEIIEHUEe, CKOPOCTh, YCKOpPEHHE, Macca Tela, Cuia,
UMITYJIbC T€Jla, KUHETUYECKasl HPHEPrus, MOTEHIMaIbHas YHEPTusi, MeXaHU4YeCcKasl
paboTa, MexXaHWUYeCKass MOIIHOCTh;, NPU ONHCAaHWW TMPABWIBHO TPAKTOBATh
(bU3UYECKUl CMBICI HCHOJBb3yEMbIX BEJIWYMH, UX OOO3HAUCHHS U E€IUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIUYUHY C JPYTUMHU
BEJIMYMHAMY;

OMHUCHIBATh H3YYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONB3ysl (U3MYECKHE BEJIWYUHBI: JIaBJICHUE Tras3a, TeMIeparypa, CpeIHss
KUHETHUYECKasi SHEPTUsl XaOTHUUYECKOTO JBWIKCHUSI MOJICKYJI, CpeIHEKBaApaTUIHAS
CKOPOCTh MOJICKYJI, KOJMYECTBO TEIUIOTHI, BHYTPECHHSS HHEprHs, paboTa rasa,
KOO PUIIMEHT TIOJIE3HOr0 JICUCTBUS TEIUIOBOTO JIBUTATENIsl, TMPU ONMUCAHUM
NPaBUIBHO TPAKTOBAaTh (PU3MYECKUM CMBICI HCIOJIB3YeMbIX BEJIWYMH, UX
0003Ha4YeHUs] W CIUHMIIBI, HAaXOAUTh (POPMyINBI, CBS3BIBAIONIME JAHHYIO
(bU3UYECKYI0 BETUYUHY C IPYTUMHU BEJTUUYNHAM;

OMMCHIBATh U3YUYECHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJEKTPUUECKUE
ABJIeHUs (IIPOLECCHI), UCTIONB3Ys (PU3MUYecKre BETUYMHBI: IJICKTPUUECKUM 3aps/l,
ANEKTPUUYECKOE MOJI€, HANPSKEHHOCTh MOJIS,, TOTEHIMAJ, PA3HOCTh MMOTEHIIMAJIOB;
OpU OINWCAHWU TPABUIBHO TPAKTOBATh (PUIMYECKUH CMBICT HCIOIB3YEMbIX
BEJIMYMH, UX OOO3HAYEHUS W EJUHUIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOIINE
JTaHHYI0 (U3UYECKYIO BEJIMUUHY C APYTUMH BEIIMYNHAMU;

aHAMM3UPOBATh (PU3MUYECKHE TMPOIECCHl U SIBICHUSA, WCIONB3YsS (PU3UUYECKHE
3aKOHBI W MIPUHIMIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON SHEpPruu, 3aKOH COXPAHEHUS UMIIYJbCa,
MPUHLHUIT CYNEPIO3ULIUN CHJI, HPHUHIUI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPUI0 CTPOCHHSI BEIIECTBA, TIa30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUIKEHHS MOJIEKYI C
a0COIOTHOM TeMIiepaTypoi, MEePBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHCHUS
ANEKTPUYECKOro 3apsiaa, 3akoH KymoHa, mpu 3TOM pa3iuyaTth CJIOBECHYIO
(bOpMyIHpPOBKY 3aKOHA, €T0 MATEMAaTHYECKOE BBIPAKCHHE W YCIOBHS (TPaHUIBI,
00J1aCTH) MPUMEHUMOCTH;

O0OBSICHATH OCHOBHBIE TIPUHIIUIIBI ICUCTBUS MAIIIWH, TPUOOPOB M TEXHUUECKUX
YCTPOKUCTB; pa3ianuvarh YCJIOBHs UX 0€30MaCHOTO WCIIOIH30BAHUS B TTOBCEIHEBHOM
KU3HHU;

BBIMIOJIHSITh JKCIEPUMEHTHl MO HCCIEIOBAHUIO (U3UYECKUX SIBICHUU U
MPOILIECCOB C HCIMOJb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM, MPU STOM



dbopmynupoBaTh NpodieMy/3aauy U TUIIOTE3y YU4EOHOTO IKCIIEPUMEHTA, COOUPATH
YCTAHOBKY U3 MPEIJIOKEHHOTO 000pYy10BaHUs, IPOBOJAUTH OMBIT U (HOPMYJIUPOBATH
BBIBO/IbI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHbIC U3MEPEHUS (PU3NUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIOCOO M3MEPEHMS M MCIOJIb30BaTh H3BECTHBIC
METO/IbI OLIEHKHU MOTPELIHOCTEN U3MEPEHUN;

UCCIEOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIUYMHAMH  C
WCIIOJIb30BaHUEM TMPSIMBIX H3MEPEHHM, MPU ITOM KOHCTPYUPOBATH YCTAHOBKY,
(bUKCUPOBaTh PE3YIbTATHI MOJYYCHHON 3aBUCUMOCTU (PU3MUECKUX BEJTUYUH B BHUJIC
TaOIuI] U TpaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCISIOBAHNUS,

co0Jiro1aTh MpaBmwia 0€30MacHOro TpyjAa MPU MPOBEJACHUU MCCIICIOBAHUM B
paMKax ydeOHOTro DJKCIEPUMEHTa, Yy4eOHO-HCCIETOBATEIbCKON W TMPOEKTHOU
JEATeIbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHMUS;

pemaTe pacu€THbIE 3a7a4d C SBHO 33JJaHHOW (DU3UYECKOW MOJICIbIO,
UCTIONB3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3aJjauu
BBIOMpPATh (U3UYECKYIO MOJICINb, BBIICIATh (PU3UUECKUE BEIHMYHHBI U (POPMYJIBI,
HEeoOXoAuMBbIe It €€ pelleHus, MPOBOJAUTh PAacU€Thl U OIEHHWBATH PEATbLHOCTH
MOJIYYEHHOT'0 3HAaYC€HUS (PU3NYECKON BEITUUNHBL;

pemaTh KaYeCTBEHHbIE 3a/1a4: BRICTPAUBATH JJOTUYECKH HEIPOTUBOPEUUBYIO
LEMOYKY pacCYXIEHUW C OMOpOl Ha HM3yYCHHBIE 3aKOHBI, 3aKOHOMEpPHOCTU U
(buznueckue siBICHMUS;

UCIIOJIb30BaTh IPU PEIIEHNHN YUeOHBIX 33]1a4 COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTUU [JIsl MOUCKA, CTPYKTYPUPOBAHHUSI, UHTEPIPETALUN U MPEICTABICHUS
y4eOHOW M HAyYHO-TIOMYJIApHOW HWHQpOpMAIUH, TONYYECHHOH U3 Pa3IuIHBIX
UCTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOIYyHaeMyI0 HHPOPMAIIHIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BHUTHE HAyKH, 00BICHEHHE TIPOIECCOB OKPY’KAIOIIETO MUPA, B PA3BUTHE T XHUKU
1 TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS 110 (PU3MKE B MOBCETHEBHOM KU3HU /IS
oOecrieueHusi 0€30MacHOCTH TMpU OOpalieHuu ¢ TpHOOpaMu M TEXHUUYECKUMH
YCTPONCTBAMHU, NIl COXPAHEHUS 370POBBS M COOIIOECHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEIE;

paboTaTh B TpyNIe C BBHIMOJHEHUEM pPa3UYHBIX COLUAIBHBIX POJIEH,
IJIAHUPOBaTh palOTy TPYNIbl, PalUMOHAIBHO pACHpPEneNiaTh OOSI3aHHOCTH U
IJIAHUPOBAThH JIESITEILHOCTh B HECTAHIAPTHBIX CUTYaAllUsIX, aJI€KBAaTHO OLICHUBATH
BKJIQJI KQXJI0T0 U3 YYACTHUKOB T'PYIIIIbI B PELICHUE pacCcMaTpUBAEMOM MPOOIIEMBI.

K koniy o0yuenus B 11 kiaacce npeMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMIUXCSI YMEHUM:



JEMOHCTPUPOBATh HAa MPUMEPAX POJib U MeCTO (Pu3uku B (HOPMUPOBAHHUH
COBPEMECHHOM HAy4YyHOM KapTUHbI MHUpPa, B Pa3BUTUU COBPEMEHHOU TEXHUKHU WU
TEXHOJIOTUH, B IIPAKTUYECKON AEATEIIBHOCTU JIIOACH, LIEJOCTHOCTh U €IUHCTBO
(u3nUecKOi KapTUHBI MUPA;

YUUTHIBATh TpaHUIbl MPUMEHEHHS HU3YYEHHBIX (QU3NUYECKUX MOJENei:
TOYECYHBIN IEKTPUUECKUN 3apsl, Jyd CBETA, TOYCYHBI UCTOYHUK CBETA, sACpHas
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO f]ipa MpU PEIIeHUU (PU3HUYECKHUX
3a7ay;

pacno3HaBaTh (pu3nyeckue ABJICHUS (IIPOLeCChl) U OOBACHITh UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOM (PM3HMKU: DJIEKTPUUYECKas MPOBOJUMOCTD,
TEILUIOBOE, CBETOBOE, XMMHUUYECKOE, MarHUTHOE JIECHCTBUS TOKA, B3aUMOJEUCTBUE
MAarHMTOB, DJICKTPOMAarHWTHas WHIYKLUs, JEUCTBUE MATrHUTHOTO IIOJIS Ha
OPOBOAHUK C TOKOM W JBWXKYIIUWCA 3apsif, AJIEKTPOMArHUTHbIE KoOJIeOaHUS U
BOJIHBI, IPSMOJIMHEMHOE pACIPOCTPAHEHUE CBETa, OTPAXKECHHUE, IPEIIOMIICHUE,
uHTepdepenuus, Audpakuyds W MOJApU3alUs  CBETa, JHCIEpPCUs CBETa,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBlieHUE, BOSHUKHOBEHUE
JIMHEMYaTOro CIIEKTpa aroMa BOJAOPOJAA, €CTECTBEHHAas W MCKYCCTBEHHas

PaaAnOaKTUBHOCTD,
OIIUCBIBATb H3YYCHHBIC CBOMCTBA BCIICCTBA (C-)JIGKTpI/I‘IGCKI/IG, MAarouTHEIC,
OIITHYCCKUC, QJICKTPUICCKYIO IMPOBOAUMOCTD Pa3JINYHBIX cpezx) 151

AIIEKTPOMArHUTHBIE SIBJICHUSI (MPOIECCHI), HCHONB3Ys (U3UUECKHE BEITUYUHBI:
JJIEKTPUYECKUM 3aps]l, CWJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOe
COMPOTHUBIICHHE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJABIKYIAs cuiia, pabdoTa Toka,
UHIYKUHAST MarHUTHOro moissi, cuia Awmrmepa, cwia JlopeHua, MHIYKTUBHOCTH
KATYIIKW, DHEPrus SJIEKTPUYECKOTO M MArHUTHOTO IIOJIEH, IEpUOJ M 4YacToTa
KoneOaHuii B KoJieOaTEJbHOM KOHTYpE, 3apsii M Cujla TOKa B IpoIlecce
TapMOHUYECKUX DJIJIEKTPOMAarHUTHBIX KoJieOaHu#, (OKYCHOE pacCTOosHUE U
ONTUYECKAs] CWUJia JIMH3BI, TPU ONMHCAHWH TPABUIBHO TPAKTOBATH (PU3MUECKHIA
CMBICII HCIOJNB3YEMBIX BEIUYMH, HMX OO0O3HAYCHHMs] W CIAWHUIIBI, YKa3bIBaTh
(bopMyIIBI, CBSI3BIBAIOIINE TAHHYIO (PU3MUYECKYIO BETHUHUHY C IPYTUMHU BETMUYNHAMU;

ONKCHhIBATh H3YUYCHHBIC KBAHTOBBIC SBJICHHMS W IPOLECCHI, HCIIOIb3Ys
¢usznueckre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI H
4acToTa CBETa, SHEPIrusi U UMMYJbC (OTOHA, MEPUO/] MOJypacnaaa, SHEPrUsl CBA3U
ATOMHBIX SIIEP, TPU OINUCAHWW TPABUIBLHO TPAKTOBATh (DUIUYECKUN CMBICIH
MCIIOJIb3YeMbIX BEJIMYMH, WX OOO3HAYEHUS W CJAWHMIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONINE JIAHHYI0 (U3WYECKYIO BEIWYMHY C JAPYTUMH BEITUYHMHAMM,
BBIYUCIISITh 3HaUeHUE (PU3NYECKOU BEJIMYHHBI,

aHAJTM3UPOBATH (PU3MYECKHE MPOLECCHl U ABJICHUS, UCIONb3Yys (Puznueckue
3aKOHBI M IPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCIIEI0OBATENBRHOIO U MAPaJIEIbHOTO



COCIMHEHUsI NPOBOAHUKOB, 3aKOH J[koyma—JleHla, 3aKOH 3JIEKTPOMATHUTHOM
WHIYKIMH, 3aKOH MPSMOJUHEHHOTO PACIPOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI NPEJIOMJICHUSI CBETA, ypaBHEHUE OUHIUTEWHA ans Qororddekra,
3aKOH COXPAaHEHUSI SHEPruH, 3aKOH COXPAaHEHUsI UMITYJIbCa, 3aKOH COXpaHEHUs
AJIEKTPUUYECKOr0 3apsija, 3aKOH COXPAHEHHUsSI MAacCOBOI'0 4HuCia, MOCTynarsl bopa,
3aKOH PaJMOaKTUBHOIO pacmajia, Mpu dTOM pa3indaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE BbIpaXKEHUE U YyCJIOBUS (TpaHUIlbl, OO0JIACTH)
MIPUMEHUMOCTH;

OTIPENICNIATh HAMIPaBJICHUE BEKTOPAa MHAYKIIMM MAarHUTHOTO MOJIsi TIPOBOTHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHiia;

CTPOUTH M OMHUCHIBATh H300pa)KEHUE, CO3/1aBAEMOE IUIOCKUM 3€pPKaJIOM,
TOHKOMW JIMH30M;

BBITIOJIHSITh OKCIIEPUMEHTBI TIO HCCIEIOBaHUIO0 (U3UYECKUX SIBICHUM U
IIPOIIECCOB C HCIOJIb30BAaHUEM TMPSMBIX U KOCBEHHBIX H3MEPEHHUH: MPU ATOM
dbopmynupoBaTh nMpodiieMy/3aaauy U TUIIOTE3y YU4EOHOTO IKCIIEPUMEHTA, COOUPATH
YCTaHOBKY U3 MPEIJIOKEHHOTO 000PY/1I0BaHUS, TPOBOJIUTH OMBIT U (POPMYITUPOBATH
BBIBO/IBI;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHHS (PU3NUCCKUX BEITUYHH, TIPH
ATOM BBIOUPATH ONTHUMAJBHBIN CIOCOO HM3MEPEHUS M HCIOJIb30BaTh HM3BECTHBIC
METO/]IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHU;

UCCJIeIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUUHMH C UCTIOIH30BAHUEM MPSMBIX
U3MEpPEHUN: TpPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCHPOBATH PE3yJIbTaThl
MOJIYYEHHON 3aBUCUMOCTH (U3MUYECKUX BEJIMYMH B BHJE TaOIHUI] U TpadUKOB,
JIeNaTh BHIBOIBI 110 pe3yJIbTaTaM UCCIIEI0BAHMS;

coOmroaTh npaBuiia 0€30MacHOTO Tpy/Aa MpHU MPOBEACHUH WCCIEIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATENbCKONM M TPOEKTHOU
JESTENBHOCTH C WCIOIb30BAHUEM H3MEPHUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOTO
000pyTI0BaHMS;

pemath pacy€THBIC 3a7a4yd C SIBHO 3aJaHHOW (U3MUECKOW MOJEINbIO,
UCIIOJIb3YS (PM3UYECKUE 3aKOHBI U TPUHIIUTIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aa4H
BBIOWpATh (DU3UYECKYIO MOJEIb, BBICIATh (PU3NUECKUE BEIMYMUHBI U (OPMYIIHI,
HEeoOXonUMbIe NIl €€ pEeIlIeHUs, MPOBOAWTH PAcu€Thl U OIICHUBATH PEATHHOCTH
MOJIYYCHHOT'O 3HAYCHUS (PM3MUECKON BEITUYNHBI,

penaTh Ka4eCTBEHHBIC 3a/1a4M: BRICTPANBATh JJOTUIECKA HETPOTUBOPEUNBYIO
LEMOYKY PACCYKJICHUM C OMOpOM Ha HM3y4YEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH H
bu3uIecKue SIBICHUS;

MCTIOJIb30BaTh IPH PEIICHNN YI€OHBIX 33]1a4 COBPEMEHHbBIE HH(POPMAITMOHHBIC
TEXHOJIOTUH JIJISl TIOMCKA, CTPYKTYPHPOBAHUS, MHTEPIPETANUA U TIPEIACTABICHUS



y4eOHONM M Hay4YHO-IONYJIAPHOH HMHGPOPMALMK, TOIYYEHHOM W3 pa3IMYHbIX
MCTOYHUKOB, KPUTHYECKH AaHAIU3UPOBATH MMOTYYaEMYI0 HH(POPMALIHIO;

OOBSACHATh NPUHLUNBI ACHCTBUS MAIIUH, NOPUOOPOB M TEXHHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUA UX OE30MACHOIO HCIOJIb30BAaHUS B MMOBCEIHEBHOMN
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOIECCOB OKPYXKAIOLIErO0 MHUpPA, B PAa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCII0JIb30BaTh TEOPETUUECKHUE 3HAHUS IO (PU3MKE B MOBCETHEBHOM KU3HU JJIs
oOecrieyeHusi 0€30MacHOCTH MpU OOpalieHuu ¢ TpuOOpaMu M TEXHUYECKUMH
YyCTPOWCTBAaMH, Il COXPAHEHUs 30POBbSl U COOJIIOJEHUS HOPM 3KOJOTHYECKOI0
IIOBEJECHUS B OKPYXKAIOLICH CPEC;

pabotaTh B TpyHIe C BBIIOJHEHUEM pPa3IUYHbIX COLMAJIBHBIX POJEH,
IUIAHUPOBATh PabOTy TPYMIbl, PAUOHAIBHO pACHPENEIsITh OOS3aHHOCTH H
IJIJAHUPOBATH JIESTEIBHOCTh B HECTAHIAPTHBIX CUTYaALMSX, aJICKBATHO OLICHUBATH
BKJIAJ] KaXKJIOTO M3 YYACTHUKOB I'PYIIHI B PEIICHUE PACCMATPUBAEMOI MPOOIIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 o 2
FISHICA T METOJRT HAYAHOTO TOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Pazgen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuniemaritka > ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Auraica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
GO COXPATICHEN B MEXAHHKE https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJMHAMUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBBI TEPMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK

®da3oBbIe Mepexo bl

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



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

Hroro no pazgeny 24
Pazgen 4. DJIEKTPOAUNHAMHUKA
bub6mmorexa [{OK
4.1 3 10
flertpoctatiia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIM 2neKkTpudecKuid TOK. Toku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

11 KVIACC

KosmmuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
11 MarunuTHO€ noJie. DIeKTpoMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSI U BOJIHbBI
21 MexaHndecKkue 1 JIeKTPOMarHuTHbBIE 9 1 bubnuoreka [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4ecKue 1 JIEKTPOMArHuTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCUTEJBLHOCTH

OCHOBBI CIEIMATIBHOW TEOpUU bubnuoreka [JOK
3.1 4 1
OTHOCHUTEIBbHOCTHU https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Pazgen 4. KBAHTOBAS ®U3UKA
4.1 ONeMEHTHl KBAHTOBOM ONTUKU 6 bubmotera [JOK

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



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

4.2 C 4
TPOCHUE aTOMa https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
4.3 A 5)
TOMHO®C SIPO https.//m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUU U aCTPOPU3UKU 7 Et?riﬂ;l ;fsgszg r(3/I§f41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 ft?rfsnll;l ;f(;;ig r(SII;f41097c
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoiuyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 ®usuka — Hayka o npupoje. Hayunsie 1 01.09-09.09 bubnuorexa [JOK
METO/IbI TIO3HAHUS OKPYXKAIOIIETO MUPa ' ' https://m.edsoo.ru/ff0c32e2
Ponb u MecTo pusnku B popMupoBaHun
2 COBPEMEHHOM HAyYHOU KapTUHBI MHUPA, B 1 01.09-09.09 bubmorexa HOK
P v P 1P, ' ' https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATETLHOCTH JIFOIeH
Mexannueckoe aBrxeHrne. OTHOCUTEIbHOCTh Eu 10K
nonmoTexa
3 i 1 11.09-16.09
MexaHU4ecKoro JaBikeHus. [lepemenenue, httos://m.edsoo.ru/f0c3508
CKOpOCTb, YCKOPEHUE
. bu6mmoreka [IOK
4 P 1 11.09-16.09
ABHOMEPHOE MPSAMOJIUHENHOE IBHKECHUE httos://m.edsoo.ru/ff0c3620
P -
5 ABHOYCKOPEHHOE MPSIMOJIMHEHHOE 1 18.09-23.09 bubnuoreka [IOK
IIBIDKECHUE https://m.edsoo.ru/ff0c372e
CBoG .Y 0
6 BOOOIHOE TaJIcHHE. Y CKOPEHHUE CBOOOIHOTO 1 18.09-23.09 bu6mmoreka [JOK
najacHus https://m.edsoo.ru/ff0c39cc
JlaboparopHas padota Nel "M3yuenue
7 JBUKECHUS Tvena 10 OKPY>KHOCTH". 1 1 25 09-30.09 bubnnoreka [JOK
KpuBonuneitHoe nBuxeHue. [[prxenue https://m.edsoo.ru/ff0c3ada
MaTepuaIbHON TOYKHU M0 OKPYKHOCTH
[IpuHuun otHOCUTENBHOCTH ["anunest. Bu6 OK
8 HNuepuuaneHbie cuctemsl oTcyera. [IepBoiit 1 25.09-30.09 nomnoreka L{

3akoH Hprorona

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

Macca tena. Cuia. [IpuHuun cynepno3unuu

bubmuoreka [JOK
9 .B i H 02.10-07.10
et BTopon S?KOH PIOTOMHA AL https://m.edsoo.ru/ffOc3be8
MaTepuaIbHOU TOYKU
10 Tperun 3akoH HproTOHA [1J19 MaTepUaIbHbBIX 02.10-07.10 bubnuorexa [JOK
TOYEK https://m.edsoo.ru/ffOc3be8
11 3akoH BceMHpHOTO TsaroteHus. Cuma 09.10-14.10 bubnuorexa [JOK
TsKecTu. [lepBasg KocMuyeckass CKOpOCTh https://m.edsoo.ru/ff0c3d00
bubmmoreka [{OK
12 C .3 I'yka. B 09.10-14.10
W13 YHPYroCTH. Jaxon & yika. Bec Tea https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapduuuent tpenuns. Cumna
13 COIIPOTUBIIEHU IIPU ABUKECHUU TEIa B 16.10-21.10 bubnmorexa [JOK
' ' https://m.edsoo.ru/ff0c3f76
YKUJIKOCTH WJTH Ta3e
[TocTynarenpHoe U BpaliaTeabHOE ABUKEHNE
a0COJIIOTHO TBEPJOTO Tesia. MOMEHT CHIIBI. bubnuoreka [IOK
14 . 16.10-21.10
[ievo cumbl. YciioBusi paBHOBECHS TBEPIAOTO https://m.edsoo.ru/ff0c41a6
Tena
Nmnynbc maTepuaabHOM TOYKH, CUCTEMBI
MaTepualbHbIX TOYEK. IMITylIbC CuiIbl. 3aKOH bubnuoreka [JOK
15 23.10-28.10
COXpaHEHUs UMNyJabca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHE
PaGota u mourHOCTh cuibl. Kunetnueckas Eu 1OK
noIMoTeKa
16 7 .T 0 23.10-28.10
SHEprusi MaTepuaIbHON TOW‘IKI/I eopema o httos://m.edsoo.ru/ff0cA502
W3MEHEHUH KUHETUYECKO SHEPTUU
[ToTennmanpsHas sueprud. [lorenunanpHas
17 SHEprus ynpyro neopMUpOBaHHOU 07.11-11.11 bubnunoreka [JOK

NPpYXUHBI. IloTenumnanpHas SHEpTUA TCJia
BOIM3HU MMOBEPXHOCTU 3emum

https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
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18

IloTeHIManpHbBIE U HEIOTEHIUAIBHBIE CUIIBI.
CBs13b pabOTHI HEMOTEHITUATIBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKOU SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKOU DHEPTUH

07.11-11.11

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

19

JlaboparopHas padota Ne2 «M3yuenue
3aKOHA COXPAHEHUS MEXaHUYECKON SHEPrUI»

13.11-18.11

20

Kontponsnas pabora Nel no teme
«Kunemaruka. Jlunamuka. 3akOHBI
COXpAHEHUsS B MEXAHUKE)

13.11-18.11

bubmmoreka [{OK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
nsuxenue. Audpdysus

20.11-25.11

bu6moreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUKEHUS U B3aUMOICUCTBUS
4acTHI] BemecTBa. Moienu CTPOCHHS ra30B,
KUJKOCTEH U TBEPABIX TEI

20.11-25.11

23

Macca monekyn. KonuuecTBo BeliecTBa.
[Toctrosinnas ABoraapo

27.11-02.12

24

TemnoBoe paBHOBecue. Temneparypa u eé
u3Mepenue. [llkana remneparyp Llenbcus

27.11-02.12

25

WUneanpusrii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

04.12-09.12

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AOGcoutoTHas TeMIlepaTypa Kak Mepa CpeHen
KMHETUYECKOM DHEPIUu ABUKEHUS MOJIEKYII.
VYpasuenune Menaeneea-Knanelipona

04.12-09.12

bubnuoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlampToHa. I'a30BEIC 3aKOHBI

11.12-16.12



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

Jlaboparopuas pabota Ne3

28 «DKCTIIepUMEeHTaIbHAasI MPOBEpKa 3akoHa [ eii- 11.12-16.12
JIroccaka»

29 N3onponeccel B HACATBHOM ra3e U UX 18.12-23.12 bubnuorexa [JOK
rpaduyeckoe mpeacTaBieHue https://m.edsoo.ru/ff0c570e
BuyTpeHnHss HEprus TepMOINHAMHYECKOU

30 CHUCTEMBI U CTIOCOOBI €€ N3MEHEHUSI. 18.12-23.12 bubnuorexa [JOK
KonunuectBo Temnots! u padoTta. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPTHs OJTHOATOMHOTO UJI€aTbHOTO Ta3a

bu6moreka [IOK
31 B 25.12-29.12
HARL TERToTIEpenatn https://m.edsoo.ru/ff0c5c36
VY nenbHas TEMIOEMKOCTh BEIIECTBA.
bu6moreka [IOK
32 KonudecTBo TEIJIOTHI MPH TeIUIonepeaaye. 25.12-29.12
. https://m.edsoo.ru/ff0c5c36
AnabaTHBIN MpoIecc

33 [TepBrIil 3aKOH TEPMOJUHAMHUKA U €TO 09.01-13.01 bubnuoreka [IOK
MPUMEHEHHE K U30MpoLIeccam https://m.edsoo.ru/ffOc5efc

34 Heo6pi1THM00Tb MIPOIIECCOB B MPUPOJIC. 09.01-13.01 bubnuoreka [IOK
BTopoii 3ak0oH TepMOAUHAMUKHI https://m.edsoo.ru/ff0c6230

35 [Tpuniun nevicreus u KII1/ TermoBoit 15.01-20.01 bubmuoreka [JOK
MalIHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapro u ero KITJ 15.01-20.01

37 DKOJOTHYECKHEe MPOOIeMbl TETUIOIHEPT€TUKH 22.01-27.01
O6o6maromuit ypok «MolekynsapHas bubnuoreka [JOK

38 22.01-27.01
¢uzuka. OCHOBBI TEPMOIUHAMUKIY https://m.edsoo.ru/ff0c6938
KonTponeHas padota Ne2 o teme

b K

39 «MonexkynspHas ¢puzuka. OCHOBBI 29.01-03.02 nomorexa LO

TCPMOJUHAMUKU

https://m.edsoo.ru/ff0c6a50



https://m.edsoo.ru/ff0c570e
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https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50

40 [TapooOpazoBaHue U KOHICHCAIHS. 20 01-03.02 bubmuorexa [IOK
Vcniapenue u KUIeHue ' ' https://m.edso0.ru/ff0c63b6
41 AOcomoTHas U OTHocnuTeanas{ BIIAKHOCTh 05.02-10.02 bubmmoreka [{OK
BO3ayxa. HacelleHHbI# nap https://m.edsoo.ru/ff0c64d8
Teepnoe Teno. Kpucramnmueckue u
42 amopdHbIe Tena. AHU30TPONHS CBOWCTB 05.02-10.02 bubnnorexa [JOK
KpucTauioB. JKuIKue KpUCTaJlIbI. https://m.edsoo.ru/ff0c65f0
CoBpemeHHbIE MaTepuabl
43 [lnaBnenue u KpucTamM3anus. Y aenbHas 12.02-17.02 bubmmoreka [{OK
Terutora 1iasienust. CyomuManust ' ' https://m.edsoo0.ru/ff0c6708
bu6moreka [IOK
44 b 0 12.02-17.02
PABHEHHE TCIIIOBOTo bajanca https://m.edsoo.ru/ff0c6820
45 DIIeKTpU3aus Tell. DNEKTPUUECKUN 3apsi/l. 10.02-24.02 bubmuorexa [JOK
JIBa BU1a AJIEKTPUUECKUX 3apsI0B https://m.edsoo.ru/ff0c6bcc
[IpoBOJHUKY, IUANEKTPUKU U
46 nfn I[OBO HI;IHKI/I 33K§H COXpaHEeHUus 19.02-24.02 Bubmmorexa [IOK
YHPOBOA ) P ' ' https://m.edsoo.ru/ffOc6bcc
ANEKTPUYECKOTO 3apsia
47 B3aHMoz[eljl“CTBI/Ie SapSIILOB.V3aKOH Kynona. 26.02-02.03 bubmuoreka [JOK
TouyeyHbIN IEKTPUUECKUU 3apsij] https://m.edsoo.ru/ffOc6ced
Hanpsk€HHOCTD 37IEKTPUUECKOro MOJIs. Eu6 1OK
nonMoTexa
48 IT 26.02-02.03
P HHEIHH Cyl'IepHO?»I/II_II/I.I./I SNeKTpHHcCIIR https://m.edsoo.ru/ff0c6df2
nosied. JInHuu HanpsHKEHHOCTH
49 PaGota cui 31eKTpoCTaTHueCcKOro moJsl. 04.03-07.03 bubnunoreka [JOK
ITorennman. PasHoCTh MOTEHIIMAIOB https://m.edsoo.ru/ff0c6f00
[IpoBOTHUKY U TUAJIEKTPUKHU B
50 EKTPOCTATUYECKOM I10JIE. 04.03-07.03 Bu6mmorexa LIOK

I[I/IBJ'IGKTpI/ILIeCKaH MMPOHHULIAEMOCTb

https://m.edsoo.ru/ff0c7018



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
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
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https://m.edsoo.ru/ff0c7018

51

OnexrpoeéMkocTs. Konnencarop

11.03-16.03

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTD IIJIOCKOTO KOHJEHCATOPA.
DHeprus 3apsKEHHOI0 KOHAEHcaTopa

11.03-16.03

bubmmoreka [{OK
https://m.edsoo.ru/ff0c72c0

53

KonTtponsnas padora Ne3 mo teme: "OCHOBBI
anekrpoctatuku". [Ipunuun aerctus u
MpUMEHEHHE KOH/IEHCATOPOB,
KONIMPOBAJIBHOIO anmnapara, CTpyHuHOro
MpUHTEpPA. DIEKTPOCTATHYECKAsK 3alIUTA.
3a3zeMJIeHHE IEKTPOIPrUOOpOB

18.03-23.03

54

DIIEKTPUYECKHUN TOK, YCIIOBHS €T0
cymectBoBanus. [loctostHabIl TOK. Crita
toka. Hanpsbxkenne. ConpoTtuBieHue. 3akoH
Oma 114 yyacTka 1enu

18.03-23.03

55

[TocnenoBarensHOE, TApaLICIBHOE,
CMEIIIAHHOE COCAMHECHHUE MTPOBOIHHKOB.

01.04-06.04

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

56

JlabopaTtopnas pabora Ne4 "U3yuenue
MapajuieIbHOTO U MOCJIE0BATEILHOTO
COCJIMHEHUS PE3UCTOPOB"

01.04-06.04

57

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA.
3akoH J[xoynsa-Jlenma

08.04-13.04

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 7151 IOJTHOM (3aMKHYTOM)
anekTpudeckoii nenu. Koporkoe 3ambIkaHue.
Jlaboparopnas pabota Ne5 «3mepenne D/[C
HCTOYHHUKA TOKA M €0 BHYTPEHHETO
COTIPOTHUBIICHUS

08.04-13.04

bubnuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpUUEeCKnuU TOK B Bakyyme. CBOHCTBa
AJIEKTPOHHBIX ITyYKOB

15.04-20.04



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

DNeKTpOHHAs MPOBOJAUMOCTb TBEPIBIX
METAJUIOB. 3aBUCUMOCTb COMPOTUBJICHUS

60 1 15.04-20.04
METAJUIOB OT TEMIICPATYPHI.
CBepX1mpoBOIUMOCTh
IlonynpoBoJHHUKH, MX COOCTBEHHAS U
61 I I/H\}/;:(I:)Haﬂi oBoaUMOCTh. CBOUCTBA P—N- 1 22.04-27.04 bubmorera [JOK
P poBOA ' P ' ' https://m.edsoo.ru/ff0c84ae
niepexoja. [loynmpoBoIHUKOBBIE TPUOOPHI
DNEKTPUUECKUN TOK B PACTBOPAX U
62 paciuiaBax 3JIeKTPOJIMTOB. 1 92 04-27.04 bubnuorexa [JOK
DIIEKTPOJIUTUYECKAS JUCCOIUALIHSL. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIEKTPpUYECKHUH TOK B rasax. Bu6 OK
63 CaMOCTOATETEHBIN M HECAMOCTOSATEIbHBIN 1 02.05-04.05 nommoreka L{
https://m.edsoo.ru/ff0c84ae
pazpsaa. Monnus. [1nazma
DNeKTpUYeCKue MPUOOPHI U YCTPOMCTBA U UX
64 MpakTHieckoe npuMenenue. [lpasuna 1 06.05-11.05 Bubmmorexa [IOK
P P P ' ' https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MacHOCTH
. bu6mmoreka [JOK
65 0606 C) 1 06.05-11.05
OOIAIOIIH YPOK (ICKTPOMUHAMHIK https://m.edsoo.ru/ff0c88be
KontponpHas padota Ned4 o Teme Bu6 OK
66 «ITocTostHHBIN AIIeKTpUUecKHuit TOK. Toku B 1 13.05-18.05 nommoreka L
https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CpPelax»
67 PezepBHblit ypok. OGo0maronuii ypok 1o 1 13.05-18.05 bubnuoreka [IOK
Teme "DIeKTpoIuHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHbiit ypok. OGoO0mIaronuii ypox mo 1 20.05-25.05 bubnunoreka [JOK
teMam 10 knacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I1O0 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KVIACC

Kosau4vecTBO yacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrtpoasubie | IlpakTHueckue
n/n Bcero H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
[TocTostHHBIC MarHUTHI U UX
3auMo/iercTeue. Ma o€ ToJie.
1 B3aMMOICHCTBH \ THUTHOE II0JI 1 01.09-09.09 bubmmoreka [{OK
Bextop MarHUTHOM MHAYKIUH. https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW WHAYKIIHHU
MarauTHO€ 10Jie MPOBOJIHUKA C
okoM. O Opcrena.
9 TOKOM l'If)IT pcTren 1 01.09-09.09 bubnuoreka [IOK
B3anmoelictBre NpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTtopHas pabota Nel Eu6 10K
nOIMoTEKA
3 N3yuenue ma oT0 TI0 1 1 11.09-16.09
(CSYHCHUC MATHITTHOLO noist https://m.edsoo.ru/ff0c98fe
KaTyILIKU C TOKOM
el e
4 JleiicTBe MarHMTHOTO IOJIS Ha 1 11.09-16.09 bubnuorexa [JOK
MPOBOJHUK ¢ TOKOM. Cuina Amrmepa. https://m.edsoo.ru/ff0c9acO
JlelicTBME€ MarHUTHOTO TOJISI HA
5 JIBHOKYITYIOCS 3apSKEHH YO 1 18.09-23.09 bubnunoreka [JOK
yactuny. Cuna Jlopenma. Pa6ora https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHIa
DIEeKTpOMAarHuTHask MHIYKIIUS.
[ToTok BekTOpa MarHUTHOM
6 uHaykuuu. DJ1C nHAyKuun. 3akoH 1 18.09-23.09
3NEKTPOMArHUTHOM MHIYKIIUU
Dapanes



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

Jlaboparopuas padota Ne2
«HccnenoBanue sBICHUS
BHCKTpOMaFHI/ITHOI\/JI HHIAYKOHUU

25.09-30.09

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal50

NuayKTUBHOCTS. SIBIEHUE
camounaykuuu. IJC
CaMOMHJIyKIIMH. DHEPrus
MarHUTHOTO TOJISl KaTyIIKU C
TOKOM. DJIEKTPOMarHuTHOE IoJie

25.09-30.09

bub6mmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpoucTBa U ux
IIPUMEHEHHE: TIOCTOSTHHBIE
MAarHHUTBhI, JIEKTPOMArHUTHI,
3JIEKTPOJIBUTATEINb, YCKOPUTEIU
3JIEMEHTAPHBIX YACTHII,
MHIYKIIMOHHAs I1eYb

02.10-07.10

IIpoekt

10

O6o0maromuii ypok «MarautHoe
noJie. DJIEKTPOMarHuTHast
WHYKIIHS

02.10-07.10

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KontponbHas padorta Nel o teme
«MarsuTtHoe nozJe.
DNeKTPOMarHUTHAS MHIYKLIHS

09.10-14.10

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

12

CB0OOTHBIE MEXaHUYECKUE
kosnebanus. 'apMoHnyeckue
KoJneOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHU.
[IpeBpaienue sHepruu

09.10-14.10

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

13

JIaGopatopHas pabota Ne3
"Onpenenenne yCKOpeHus
cBOOOJTHOTO Ma/IeHHsI ¢ IOMOIIbIO
MasTHUKA»

16.10-21.10



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

14

KonebarenbHBIM KOHTYD.
CB00OOAHBIC AIEKTPOMATHUTHBIE
KoJIe0aHUS B U/ICATBHOM
KO0JICOATETbHOM KOHTYpE. AHAIOTHs
MEX/y MEXaHHYCCKHMU U
ANEKTPOMArHUTHBIMU KOJICOaHUSIMU

16.10-21.10

bub6mmoreka [{OK
https://m.edsoo.ru/ff0ch820

15

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

23.10-28.10

bubmmoreka [{OK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBnenue o 3aTyxarommx
KojeOaHusx. BelHyKIeHHbIE
MEeXaHUYeCKue KoyeOaHusl.
Pe3onanc. BeHyxneHHbIE
3JIEKTPOMArHUTHBIE KOJICOaHUs

23.10-28.10

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

17

[TepeMeHHBIN TOK.
CunyconaaJIbHbIU TEPEMEHHBIN
TOK. MOIIIHOCTh IEPEMEHHOT0 TOKa.
AMIUTUTYIHOE U ICUCTBYIOIIIEE
3HAYEHUE CUJIbI TOKA M HAMPSHKCHUS

07.11-11.11

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

18

Tpancdopmarop. [IpousBocTso,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUU

07.11-11.11

[Ipe3enTanust

19

YCTpoHCTBO U MIPAKTHYECKOE
MIPUMEHEHHE AIIEKTPUIECKOTO
3BOHKA, FeHepaTopa MePEeMEHHOTO
TOKA, TUHUHN AIIEKTpoIepeaay

13.11-18.11

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

20

OKOJIOTUYECKHE PUCKHU IIPU
IIPOU3BOJICTBE AIEKTPOIHEPTUH.
KynpTypa ncnosib30BaHus

13.11-18.11

Joxman



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3JIEKTPOSHEPIUHU B IOBCEIHEBHO U
KHU3HN

MexaHnndeckue BOJIHBI, YCIIOBUA
pacnpoctpanenus. [lepuos.

bub6mmoreka [{OK
21 20.11-25.11
CKOpOCTL pacrpOCTPaHCHILA H https://m.edsoo.ru/ffOcca54
JuliHa BOJIHBL. [lonepeunsie u
MIPO/I0IBHBIE BOJHBI
29 3Byk. CkopocTh 3ByKa. [ poMKOCTh 20 11-25.11 bubnnorexa [JOK
3ByKa. BoicoTa ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNeKTPOMarHUTHBIE BOJHBI, UX Euts 1IOK
nonmoTexa
23 { il 27.11-02.12
CPOMCTBA H CKOPOCTD. LKAt https://m.edsoo.ru/ff0ccfe0
ANEKTPOMArHUTHBIX BOJIH
[TpuHIUIIB PaTUOCBI3N U
24 TeneBueHus. Pa3Butue cpencts 27.11-02.12 | TIpoekt
cBs3U. Pagnosokanuys
o5 KonTtponsHas padorta Ne2 04.12-09.12 bubnuoreka [JOK
«Koebanus 1 BOJIHBI) https://m.edsoo.ru/ff0cc6f8
[IpsimonuHelHOE pacpoCTpaHEeHUE
26 CBETa B O{[HOpOI[HOf/i cpene. 04.12-09.12 bubnuorexa [JOK
Toueunslit ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBera. 3aKOHbI Eu6 OK
27 oTpaxeHus ceta. [loctpoenue 11.12-16.12 nommoteka I
_ https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
[Ipenomnenune ceera. [lonHoe
08 BHYTPEHHEE OTPaKEHHUE. 11.12-16.12 bubnuoreka [IOK

[IpenenbHbIA yroi noJIHOTO
BHYTPEHHETO OTPAKECHUS

https://m.edsoo.ru/ff0cd7f6



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
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29

Jlaboparopuas pabota Nod
«M3Mepenune nokasaress
MIPEIOMIIEHHUS CTEKIIa»

18.12-23.12

bubmuoreka [JOK
https://m.edsoo.ru/ff0cd67a

30

JIunzel. [locTpoenue n3odpaxeHuit
B JiH3€. DOpMyIia TOHKOM JIMH3BI.
YBenuueHue JuH3bI

18.12-23.12

bub6mmoreka [{OK
https://m.edsoo.ru/ffOcddle

31

JlabopaTtopHas pabota No5
«HccnengoBanue CBOKMCTB
M300paKeHUH B JIMH3AX)

25.12-29.12

32

Hucniepcust cBeta. CIIOXKHBIA cOCTaB
oenoro cBeta. LIper.
WNnrtepdepenmus creta. dudpaxmus
ceta. J{udpaknuonnas pemeérka

25.12-29.12

bu6moreka [IOK
https://m.edsoo.ru/ff0ced22

33

JlabopaTtopnast pabota Ne6
«Habmonenne narepdepennu u
TU(dpaKIK CBETA

09.01-13.01

34

JlabopaTtopnast pabota No7
"N3mepenue JIMHbI CBETOBOM
BoJIHBI". [TonepeyHOCTh CBETOBBIX
BoJH. [lonspuzanus ceera.

09.01-13.01

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cf02e

35

OnTrueckue mpudOpsI U
yCTPOMCTBA U YCIOBUS UX
0€30MacHOTO MPUMEHEHUS

15.01-20.01

[IpesenTanus

36

['panuLbl TPUMEHUMOCTH
KJIACCUYECKON MEXaHMUKHU.
[ToctynaTel cnenuasibHOU TEOPUU
OTHOCHUTEIIBHOCTH

15.01-20.01

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

OTHOCHTEIBHOCTD

bubmuoreka [JOK
37 .3 22.01-27.01
OATOBPEMEHHOCTI. SAMETCHIE https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKpAIICHUE JJTUHBI
DHeprus U UMIYJbC
38 PENATUBUCTCKOU ‘{VaCTI/IIILI. Cas3b 92 01-27 01 bubnuorexa [JOK
MAaCCBhI C SHEPTHUEU U UMITYJILCOM. https://m.edsoo.ru/ff0cfc68
DHeprust MoKos
Kontponsnas padota Ne3 «Onruka. Bu6 10K
nonrorexa
39 O i 29.01-03.02
CHOBDI CHCHHALHOM TCOPHH https://m.edsoo.ru/ffOcf6f0
OTHOCHTEILHOCTHY
40 ®otonbl. Dopmyna ITnanka. 20 01-03.02 bubmuorexa [JOK
DHeprus U UMIyibCc GOTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIIEIOBAHNE 56 [IOK
nonmoTexa
41 .0 A.T. 05.02-10.02
Qoroopdexra. ObITe! https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonHbl Ppororddexra. YpaBHEeHHE
bu6mmoreka [IOK
42 Oui i . 05.02-10.02
MHLITCHHA U153 oTOdppekTa https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» porodddexra
JaBaenne ceera. OnbiTel I1. H. Bu6 10K
nonmoTexa
43 Jle® . X I« 12.02-17.02
COCACEA. AMMHHCCROC AcHCTBHE https://m.edsoo.ru/ff0d04a6
cBeTa
Texuuueckue ycTpoHCTBa U
44 MIPaKTUYECKOe MPUMEHEHHE:! 12.02-17.02 | Tpserramus
(dhoToseMeHT, (HOTOIATIHK,
collHe4Hast OaTapesi, CBETOIUOT
Pemrenue 3agau o reme Bu6 OK
45 «2NeMeHThl KBAHTOBOW ONTUKN. 19.02-24.02 nommoteka 1

CaMocTosTenbHas pa60Ta.

https://m.edsoo.ru/ff0d0302



https://m.edsoo.ru/ff0cfa42
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Mogens atoma Tomcona. OmbITE
Pesepdopna o paccesiauio o-

bubmuoreka [JOK

46 19.02-24.02
yactul. [InanerapHas monensb https://m.edsoo.ru/ff0d091a
aToma

bub6mmoreka [{OK
47 I1 b 26.02-02.03
OCTYTIATH HOpa https://m.edsoo.ru/ff0dOafa
Wznydyenue u normnomieHrue GoToHOB

48 IIpY IIEPEXOJE aTOMa C omioro 26.02-02.03 bubnuorexa [JOK
YPOBHSI 3HEPTUH HA APYroil. Bumbl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BosHOBEIE CBOMCTBA YaCTHIL.

Bounnsl e bpowis. BuG 1OK
nonmoTexa

49 K - [ 04.03-07.03

OPIyCIyIPHO"BOIHOBOR https://m.edsoo.ru/ff0d0ca8
nyanu3M. CIIOHTaHHOE U
BBIHYXICHHOE U3Ty4eHHE
OTKpBITHE PATUOAKTUBHOCTH.

50 Omnbiter Pe3epdopna mo 04.03-07.03 bubnuoreka [JOK
OIPEEIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaZMOAKTUBHOTO U3TYYCHHUS
CeowucTBa anbda-, 6era-, raMmma-

.B

51 HSTYICHIA. DIHAARAC 11.03-16.03 | Jloknaz
PaAMOaKTUBHOCTH HA KUBBIC
OpraHu3Mbl
OTKpBITHE TPOTOHA U HEHUTPOHA.

59 N3oTomel. Am:(ba-pacnaz[. ] 11.03-16.03 bubnunoreka [JOK
ONEKTPOHHBIM U MO3UTPOHHBIN https://m.edsoo.ru/ff0d1162
Oera-pacnaj. ['amma-u3nydenue

53 DHeprusi CBsI31 HYKJIOHOB B si/Ipe. 18.03-23.03 bubnunoreka [JOK

S nepnHeie peakuuu. AnepHbin

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d091a
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

peaktop. [IpoGiieMsbl, TEPCIIEKTHBEI,
9KOJIOTHYECKHE ACIIEKTHI SIACPHON
DHEPreTUKHU

54

DNeMEHTapHbIE YaCTUIIBI.
OTtkpbiTHE O3UTPOHA. METO 1B
HAOJIOIEHUS M PETUCTPALIH
3JIEMEHTapHbIX YacTull. Kpyribii
cron «DyHaMEeHTalbHbIE
B3aUMOJEUCTBUA. EqUHCTBO
(u3nuecKoil KapTUHBI MUpa»

18.03-23.03

bubmmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3Be3nnoro neda. Co3Besnus,
ApKUE 3BE3/bl, INIAHETHI, UX
BuAMMOe JaBIDKeHMe. CollHeUHas
cucTeMa

01.04-06.04

IIpesenTanus

56

Counnie. CotHeuHast aKTUBHOCTD.
Hctounuk sueprun CoJiHIla U 3BE3]T

01.04-06.04

[Ipe3enTanus

57

3BE3b1, UX OCHOBHEIE
XapaKTePUCTUKH. 3BE3/1bl IIaBHOW
MOCJIEI0BATENbHOCTU. BHyTpeHHEee
ctpoeHue 38€311. CoBpeMeHHbIE
MPEACTABJICHUS O MPOUCXOKICHUU
¥ »Bosrroru COJIHIIA U 3BE3]

08.04-13.04

[Ipe3enTanust

58

Mineunsin [Iyre — Hama
lNanaxrtuka. [lonoxxenue u
nerxenne Connna B ["anakruke.
INanaktuku. Y€pHble AbIpBI B sApax
raJJakTUK

08.04-13.04

[IpesenTanus

59

Bcenennas. PasOeranue rajiakTuk.
Teopus bosbioro B3peIBa.

15.04-20.04

[IpesenTanus



https://m.edsoo.ru/ff0d0e38

PennkroBoe uznydeHue.
MeraranakTuka

60

Hepermennsie mpo6iembl
aCTPOHOMHH

15.04-20.04

IIpesenTanus

61

KonTponeHas padota Ned
«JIeMEHThl aCTPOHOMUHU U
acTpOPU3UKNY

22.04-27.04

IIpesenTanus

62

O6o06maromuii ypok. Ponb ¢pusuku
Y aCTPOHOMMHU B SKOHOMUYECKOH,
TEXHOJIOTHISCKOM, COIHATbHOM B
ATUYECKOM chepax nesTeTbHOCTH
YeJIoBeKa

22.04-27.04

IIpesenTanus

63

O6o06matomuii ypok. Poss 1 mecto
(bM3UKHM 1 aCTPOHOMHH B
COBPEMEHHOUN Hay4YHOUN KapTHHE
Mupa

02.05-04.05

ITpoekt

64

O6o06matromuii ypok. Poib
(bu3nvecKkoit Teopuu B
(hopMuUpOBaHHM TIPEACTABICHUN O
(bu3nvecKkoil KapTHHE MUpa

06.05-11.05

ITpoekt

65

O6o06maromuii ypok. Mecto
(bU3NYeCKON KapTUHBI MHpPA B
o0I1IeM psITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTAaBICHUN O IPUPOJIC

06.05-11.05

[Ipoext

66

PesepBHbIl ypok. MaruutHoe mnoiie.

QHCKTpOMaFHI/ITHaH HHIAYKOHA

13.05-18.05




PesepBubiit ypok. Ontuka. OCHOBBI

67 CHelHUaTbHON TEOpUHr 1 13.05-18.05
OTHOCHTEIIEHOCTH
Pesepnslii ypok. KBanroBas BuGmrorexa LK
68 g)ii)p:z;z;e;emm aCTPOHOMUU H 1 20.05-25.05 httos://m. edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0d1784




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

» Gusuka, 10 kinace/ Msikumies I'.41., Byxosues b.b., Corckuit H.H. nox
penakuueit [lappentreBoit H.A., Akunonepnoe obmectBo «31aTenbeTBO
«IIpocsemienue»

®usuka 10 knacc Mskumes I'.4., byxosues b.b,, Corckuit H.H. nox

penakmueit [lapdentreBoit H.A. (IIpocBenienue)

METOJNYECKHUE MATEPHAJIBI IJIAA YYUTEJISA
dusuka. 10 xkiacc. Metoauueckoe mocooue
Hcrounuk: https://rosuchebnik.ru/material/fizika-10-klass-metodicheskoe-

posobie-petrova/

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

https://www.youtube.com/playlist?list=PL BKPHBq30-

t5yvip7c4mOgPRIFByohyL 0

PACCMOTPEHO COI''TACOBAHO
ITpoTokou 3aceganust METOAUYECKOTO

o0beTMHEeHUs] yUuTeneld MaTeMaTHKH, 3aMecTHUTeNb TUPEKTOpa

¢u3uku, uapopmatrku MAOY COII Ne 94 Mynpuyenko A.T.

ot 30.08.2023 roma Ne 1
Jlon JI.H. 2023 ronma



https://www.youtube.com/playlist?list=PLBkPHBq30-t5yvip7c4m0qPRlFByohyL0
https://www.youtube.com/playlist?list=PLBkPHBq30-t5yvip7c4m0qPRlFByohyL0
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