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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢usuke 6a30BOTO ypOBHSI HA YPOBHE CpefHero obiiero oopazoBanusi pazpaborana Ha
OCHOBE TOJIOKEHHH M TpeOOBaHWU K pe3ylbTaTaM OCBOCHHUS OCHOBHOHW 00pa30BaTENIbHOW HPOTPAMMBL,
npeacraBieHHbix B ®I'OC COO, a Takke ¢ yu€toMm denepaibHOW paboueld MporpaMMbl BOCITUTAHHS U
KOHIEMIUH IpenofaBaHus yueoHoro npeamera «dusuka» B o0pa3zoBaTeNnbHbIX opranuzanuax Poccuiickoii
denepanyn, pearn3yonrX OCHOBHbIE 00pa30BaTEIbHBIE TPOTPAMMBI.

Coneprxanue mporpamMmmbl 10 (PU3KMKE HANPaBICHO HAa (pOpMUPOBAHNE €CTECTBEHHO-HAYYHOU KAaPTHHBI
Mmupa obyyaromuxcsi 10—11 xnaccoB npu o0ydeHuu ux ¢Gu3nuke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
NesATeIbHOCTHOTO moaxona. Ilporpamma mo ¢usuke coorBerctByer TpedoBanusiMm PI'OC COO «k
IUTAHUPYEMBIM JTMYHOCTHBIM, IIPEIMETHBIM U METANIPEMETHBIM PE3yJIbTaTaM 00y4eHUs, a TAK)KE YUUTHIBACT
HEOOXOMMOCTh peau3alliil MEXKIPEIMETHBIX CBA3ed (U3UKH C E€CTeCTBEHHO-HAYYHBIMHU YYEOHBIMHU
npenMeramMu. B Hell ompenensioTcsi OCHOBHBIE LI€TM U3Yy4eHHUS (PU3UKM Ha YPOBHE CpeHEro ooOIero
o0Opa3oBaHMs, IUIAHUPYEMbIE pE3yNbTaThl OCBOEHUS Kypca (M3HMKH: JIMYHOCTHBIE, METallpeIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM ypOBHE).

[Iporpamma no (pu3MKe BKIIOYAET:

® IIaHUpPYyEMbIE pPe3yIbTaThl OCBOCHHS Kypca (pu3uKu Ha 6a30BOM ypOBHE, B TOM YHCIIE MPEAMETHBIE

pe3yJIbTaThl 110 rojiaM 00y4eHus;

e cozaep:kaHue yueOHoro mpenmMera «Pusnka» mo rojaaM o0ydeHusl.

®du3uKa Kak Hayka o Haubosee oOLIMX 3aKOHAX MPUPObI, BBICTYIIAsl B KAUECTBE Y4EOHOT O MpeaMeTa B
IIKOJIe, BHOCHUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHM 00 okpyxaromieM mupe. [lIkonbHbli Kype pusuku
— CHCTeMOOOPa3yIOIIMiA ISl €CTeCTBEHHO-HAYYHBIX YYeOHBIX MPEIMETOB, MOCKOJIbKY (DU3NYECKHE 3aKOHBI
Je)KaT B OCHOBE TPOIIECCOB W SIBJICHUH, M3y4YaeMbIX XUMHeEH, Ouosorueit, ¢usmueckorr reorpaduein u
acTpoHOMHEH. Vcronp30BaHME M aKTHBHOE NMPHMEHEHHE (DU3MYECKMX 3HAHWN ONpENesieT XapakTep H
pa3BUTHE pa3HOOOpa3HBIX TEXHOJIOTUH B cepe sHEPreTHKH, TPaHCIOPTa, OCBOCHUS KOCMOCA, MOIy4EeHUs
HOBBIX MaTE€pHAIOB C 3aJaHHBIMU CBOMCTBaMU W ApYyrux. M3yueHue (QpU3UKU BHOCHUT OCHOBHOW BKJIAJ B
(hopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00yJaromuxcs, B OpMUPOBaHNE YMEHUN TPUMEHSATH
Hay4YHBIM METO/1 TO3HAHUS NP BHIMOJIHEHUH UMHU YUEOHBIX UCCIIEI0BaHUM.

B ocHOBy kypca (u3ukH JUIs ypOBHS CpeiHero o0Iero oOpa3oBaHUs MOJOXKEH PsJl UAeH, KOTopble
MOKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €0 TOCTPOCHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEM KypcC SBJISETCS JIOTUYECKU 3aBEPILIEHHBIM, OH COJIEPIKUT
MaTepuai U3 BceX pa3zesioB GU3KKH, BKIIIOUAET KaK BOIPOCH KJIIACCUUYECKON, TAK M1 COBPEMEHHON (PU3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBHUY C Hel MaTepuan Kypca Gu3NKH 00beAMHEH BOKPYT (PU3MUECKHUX
Teopuid. Benymmm B Kypce saBisercs GopMUpOBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MaTEpUU,
BELIECTBE U MOJIE.

Hoes cymanumapuzayuu. EE€ peanuszanus npeamnoiaraeT UCIoiIb30BaHHE TYMaHUTAPHOTO TOTEHIHAIA
¢u3nueckoil HayKu, OCMBICIIEHHE CBSI3M pa3BUTUS (U3UKKM C pa3BUTHEM OOIIECTBa, a TaKke C
MHUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU M 9KOJIOTHYECKUMU MPOOIeMaMHu.

Hoes npuxnaonou nanpaenrennocmu. Kypc pusuku npeamnonaraer 3HaKOMCTBO C HIMPOKHUM KPYroM
TEXHUYECKUX M TEXHOJOTHUYECKUX MPUIIOKEHUN U3yUEeHHBIX TEOPHUM U 3aKOHOB.

Hoes skonozuzayuu peanusyercsl TOCPEICTBOM BBEICHUS 3JEMEHTOB COJEp)KaHUS, MOCBALIEHHBIX
HKOJIOTUYECKUM TpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHBbl C PAa3BUTHUEM TEXHHUKH U TEXHOJIOTHH, a
TaKkxe 00CYKIEHHS MPOOIEM pallMOHATILHOTO MPUPOAOIIOIB30BAHUS U IKOJIOTUYECKOM 0€30IacCHOCTH.

Crep)KHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha ypOBHE CpelHero o0miero oOpa3oBaHUS SBISIOTCA
¢uznueckue Teopuu (GopMHpPOBAHUE MPEICTABICHUN O CTPYKTYpE MOCTPOCHUS (PU3UUECKON TEOpHUHU, POIIH
(GyHIaMEHTANBHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSAX O MPHUPOJAE, TpaHHIAX
MPUMEHUMOCTH TEOPUA, JJIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U TPOIIECCOB).



CucTeMHO-eSTEeIbHOCTHBIN IOJXO0/ B Kypce (PU3HMKH pealln3yeTcs MPEke BCEro 3a CYET OpraHu3aluu
HKCHEPUMEHTAIBHON JAeATeNbHOCTH oOydarommxcs. J[nst 0a3oBoro ypoBHsS Kypca (HU3MKM — 3TO
UCIOJb30BAHUE CUCTEMbI (POHTAIBHBIX KPATKOBPEMEHHBIX HKCIEPUMEHTOB U JIaOOpaTOpHBIX pPadoT,
KOTOpBIE B TporpaMme 1no (u3nke OObETUHEHBI B OOIIMI CHHCOK YYEHHYECKHX IMPAKTHYECKHX pabdoT.
Bbinenenne B yka3aHHOM IepeyHe J1IabOpaTOpHBIX paboT, MPOBOAUMBIX JUIsI KOHTPOJII U OLIEHKHU,
OCYILECTBIISICTCS Y4aCTHUKAMH 00pa30oBaTEIbHOIO Ipolecca MCXOMAS U3 OCOOCHHOCTEH IUIAHUPOBAHUS U
ocHamieHus kabmHera ¢usuku. I[Ipm 3TOM oOecmeuuBaeTcs OBJIaJeHHE OOYYAIOIIUMUCS YMEHHUSIMH
MPOBOJIUTH KOCBEHHBIC H3MEpPEHUs, WCCIICIOBAHUS 3aBUCHMOCTEH (M3NYECKUX BEIUYMH U TIOCTAHOBKY
OIIBITOB 110 MPOBEPKE MPEATIOKEHHBIX THIIOTE3.
bosibioe BHUMaHME YJIENsAeTCsl PEIIEHUI0 PACYETHBIX M KaueCTBEHHBIX 3afad. Ilpu stom i
pacu€THBIX 3a/1a4 MPUOPUTETOM SBISIOTCS 33[a4d C SBHO 33JaHHON (PM3NYECKON MOJENbIO, TIO3BOJISIOIINE
IIPUMEHSITh U3YUYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJHOIO pa3zeiia Kypca, TaK U UHTErpupys 3HaHUSA
U3 pa3HbIX pa3jeioB. [y kauecTBEHHBIX 3a1a4 IPUOPUTETOM SIBIISIOTCS 33/1aHUS HAa 00bSICHEHUE POTEKAHUS
(bu3nuecKkux sSBJICHUN M NPOLECCOB B OKpY’Karollel Ku3HHU, TpeOyrole Beioopa hru3nyeckod MOAEIH 1is
CUTYalluu PaKTUKO-OPUEHTUPOBAHHOT'O XapaKTepa.
B cootBerctBuu ¢ TpeboBanusimu ®I'OC COO k MaTepuanbHO-TEXHUYECKOMY 00€CIIEUeHUI0 yueOHOTO
nporiecca 6a30BbIi ypoBeHb Kypca (PM3UKU Ha YPOBHE CpeAHEro ol1iero oopa3oBaHus JODKEH U3y4yaThCs B
YCIOBUAX HpPEIMETHOro KabuHeTa (M3MKU WM B YCIOBHSAX HMHTETPHUPOBAHHOIO KaOMHETa HpPEIMETOB
€CTECTBCHHO-HAYYHOIO0 IMKJIa. B kaOuHeTe (QU3UMKM JOHKHO OBITh HEOOXOAMMOE JIabopaTOpHOE
000pyI0BaHUE AJISl BHIMOJIHEHHUS YKa3aHHBIX B IPOrpamMMe 1o (GU3MKe YIEHHYECKUX MPAKTHIECKUX paboT u
JI€MOHCTPAaLlMOHHOE 000pYy10BaHHE.
JleMoHCTpaloHHOe 00opyaoBaHue (opMupyercs B COOTBETCTBUM C NPUHLIMIIOM MHHHUMAJIbHOMN
JOCTaTOYHOCTH M OOECIEYMBAET IIOCTAHOBKY IMEPEYHCICHHBIX B MpOrpaMMe MO (QHU3UKE KIIFOUYEBBIX
JEMOHCTPAIUN JUIS UCCIIEIOBAHUS U3yUaeMbIX SIBICHUH M MPOLIECCOB, IMITMPHUUECKUX U (PyHIaMEHTAIBHBIX
3aKOHOB, UX TEXHUYECKUX PUMEHEHHH.
JIaGopaTtopHoe 00OpyAOBaHHE JIsl YYEHMUYECKHX MpakTHUECKUX paboT Qopmupyercss B BuUe
TEMaTUYECKHX KOMIUJIEKTOB M OOecleyuBaeTcsi B pacuéTe OJHOrO KOMIUIEKTa Ha JBYX OOyYaroIIHXcCs.
TemaTnueckre KOMIUIEKTHI JJaOOpaTOPHOro OOOpYHOBaHUS JOJKHBI OBITH MOCTPOEHBI Ha KOMILJIEKCHOM
HCIOJIb30BAHUHU aHAJOTOBBIX M IM(POBBIX MPUOOPOB, a TaKkKe KOMIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B
BUJie HU(POBBIX 1aOOPATOPHIA.
OCHOBHBIMU 1IEJIIMU U3Y4YEHHUS (PU3MKHU B 001IEM 00pa30BaHUU SBISIOTCS:
e (opmupoBaHuE UHTEPECA U CTPEMIICHUS 00YUYaOIIMXCs K HAYYHOMY U3yUEHUIO PUPO/IbI, pa3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

® pa3BUTHE NPEJCTABICHUNH O HAYYHOM METOJle MO3HAHUS U (OPMHUPOBAHUE HCCIEAO0BATEIHCKOTO
OTHOIICHHS K OKPY KAIOIINM SIBIICHHSIM;

e (opmHupoBaHUE HAyYHOTO MHPOBO33PEHUS KaK pe3ysibTaTa U3yuyeHHUsI OCHOB CTPOEHHUS MaTepuu U
(byHIaMeHTaIbHbBIX 3aKOHOB (DH3HKH;

e (opMHUpOBaHHE YMEHHI OOBSICHATH SIBICHUS C UCIOJIb30BaHUEM (PU3NYECKUX 3HAHUN M HAYYHBIX
JI0Ka3aTeNbCTB;

e (opMHUpOBaHME TPEACTABICHUN O ponu (PU3MKH Ui pa3BUTHS APYTUX €CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTHH.

JlocTHKeHHEe ITHX Iesiel 00ecrieunBaeTCs pelIeHneM CIEAYIOUINX 3aay B Ipoliecce U3yueHHs Kypca
¢u3MKK Ha ypOBHE CpeHEro 00I1ero 00pa3oBaHus:

e MpUOOpETeHHE CUCTEMBbl 3HAHMM 00 OOHMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,

BKJTIOYAst MEXaHUKY, MOJIEKYJISIPHYIO (DU3UKY, STEKTPOTUHAMHUKY, KBAHTOBYIO (DH3HKY U DJIEMEHTHI
acTpo(u3uKH;



e (opmupoBaHUE YMEHHUI TPUMEHSTHh TEOPETHUECKHUE 3HAHUS 7151 00bSICHEHUS (PU3UYECKUX SBJICHUI
B [IPUPOJIE U JJIS IPUHATUS MPAKTUUECKUX PEUICHUH B OBCEAHEBHON KU3HMU;
® OCBOCHHE CIIOCOOOB pEIICHUs Pa3IMYHBbIX 33Ja4 C SBHO 3aJaHHON (hU3MUecKoil MOJenblo, 3a/1a4,
MO/Ipa3yMEeBAIOIINX CaMOCTOSITENIbHOE CO37aHue (DU3MUECKON MOJENH, aJleKBaTHOM YCIOBHSIM
3a/1a4u;
e [oHUMaHWEC (U3MYECKUX OCHOB U TIPUHIUIOB JEHCTBUS TEXHUYECKHX YCTPOHCTB H
TEXHOJIOTUYECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOILYIO CPELy;
® OBJAJICHHE METOJ[aMU CAMOCTOSITEIBHOTO IUJIAHWUPOBAaHWUS W MPOBEACHUS  (DU3MUECKHX
OKCIIEPUMEHTOB, aHalIW3a W HWHTEpHpeTanyu WHQPOPMAIUU, OIPEACICHUS JIOCTOBEPHOCTH
MOJIyYEHHOTO pe3yJIbTaTa;
e CO3JaHWEe YCIOBHM s pa3BUTHUA YMEHUH IPOEKTHO-HCCIEA0BATEIbCKOM, TBOPYECKOMH
NeSTEIILHOCTH.
Ha u3ydenue ¢usuku (6a30BbIii YPOBEHB) Ha YPOBHE CpeIHEr0 001mero oopasoBaHusi OTBOIUTCS 132
yacoB: B 10 kiacce — 66 yacoB (2 Jaca B Heneno), B 11 kimacce — 66 yacoB (2 4yaca B HEJIEIO).
[IpennaraemMsiii B mporpamMmMe o (pu3mke nepedcHb Ja0OPATOPHBIX U MPAKTHUECKUX PA0OT SBISCTCS
PEKOMEH/IOBAaHHBIM, YYWUTENh JIEIacT BBHIOOP IMPOBEACHHUS JTAaOOPATOPHBIX PabOT M OIBITOB C YYETOM
WHIUBUAYATbHBIX OCOOEHHOCTEH 00yUYarOINXCA.



COJEPKAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®u3nka U MeTOAbl HAYYHOT'O MO3HAHUS
Odusznka — Hayka o mpupoje. HayuHble MeToAbl IMO3HAHHUS OKpY’Kawllero mupa. Poib
IKCIIEPUMEHTA U TEOPHUH B MPOIIECCE TTO3HAHUS MPUPOABI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue Gpu3nyuecKux sIBICHUHN U mpoiieccoB. Hayunbie rumores3sl. U3NYECKHE 3aKOHBI
1 Teopud. [ paHHUIIBI TPUMEHUMOCTH (HU3UIECKUX 3aKOHOB. [[puHITMIT COOTBETCTBUS.

Poab 1 MecTo Gpusuku B popMUpPOBAHUN COBPEMEHHOM HAYYHOU KapTUHBI MUPA, B MPAKTHYECKOM
NEeITEeIbHOCTH JII0ACH.

Jlemoncmpayuu
AHaoroBblie ¥ U(GPOBBIC U3MEPHUTEIIBHBIC TPHUOOPHI, KOMITBIOTEPHBIC JTATYHKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBrkeHne. OTHOCUTEIBHOCTE MeXaHM4YecKoro ABrkeHus. CucremMa oTcuéra.
Tpaexropus.

[lepemernienue, CcKOpocTh (CpemHsiE CKOPOCTb, MTIHOBEHHAs CKOpPOCTb) W YCKOpPEHHE
MaTepuaIbHOM TOYKHM, MX MPOEKIMU HAa OCH CHCTeMbl KoopauHat. CloKeHue MepeMenieHud u
CJIO)KEHHE CKOPOCTEH.

PaBHOMepHOE ¥ pPaBHOYCKOpPEHHOE MpPSMOJMHEHHOE MABMWXEeHHE. ['paduku 3aBUCHMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, TyTH U MepEMEIICHUSI MaTePHUAIIbHOM TOYKH OT BPEMEHH.

CBoOoaHoe majenue. Y cKopeHrue CBOOOTHOTO MaICHHS.

KpuBonunelinoe aBuxeHue. J[BuxeHne MaTeprUalbHOW TOUYKHU MO OKPYKHOCTH C IIOCTOSIHHOM 1O
MOJYJIIO CKOPOCTBIO. YTJOBas CKOpPOCTh, JWHEHHas ckopocTh. Ilepuog m dwactrora oOpamieHus.
[lenTpocTpeMHUTENTEHOE YCKOPEHHE.

TexHudeckue yCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHME: CIUIOMETp, JIBWKEHUE CHApAJIOB,
LIETIHBIE U pEeMEHHBIE NTEPEIAUN.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUéTa, UUTFOCTPAIIHS KHWHEMATUUECKUX XapaKTEPUCTHK JBHKCHHUS.

[IpeoOpazoBanue NBMXEHUH C HCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmonenue aBrkeHus Tena, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaeHHUSI.

HamnpaBnenue ckopocTv npu JBMKEHUHN TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yueHne HepaBHOMEPHOTO ABUKEHUS C 1IEJIbIO OMPEIEICHUSI MTHOBEHHOM CKOPOCTH.

UccnegoBanue COOTHOLIEHUS MEXAY IYyTAMH, MPOWJIEHHBIMU TEJIOM 3a MOCIEI0BATEIbHBIC
paBHBIE MMPOMEXKYTKH BPEMEHH IPH PAaBHOYCKOPEHHOM JIBM)KCHHH C HAYaJbHON CKOPOCTHIO, paBHOU
HYJTIO.

N3ydenne qBUKEHHS MIApUKa B BI3KON YKHUIKOCTH.

N3yyenne nuxeHus Tena, OPOIMIEHHOTO TOPU30HTATBHO.

Tema 2. /lunamuxa



[Ipunmun otHocutenbHOcTH ['anmunes. Ilepserit 3akoH Herotona. MHepruanbHble CHCTEMBI
OTcuéTa.

Macca Tena. Cuna. [lpunnun cynepno3unuu cuwi. Bropoii 3akoH HeroToHa a1 MaTepuanbHOM
Touku. Tpernii 3akoH HprOTOHA 17151 MaTepUATIbHBIX TOYEK.

3akoH BceMUpHOTO TsAroteHus. Cuna tspkectd. [lepBas kocmMudeckas CKOpOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec tena.

Tpenne. Bunbl Tpenust (mokosi, ckojpxeHusi, kauenus). Cuna tpenus. Cyxoe Tpenue. Cuia
TPeHHsI CKONBXeHHs U cuia TpeHus nokos. Kosdduuuent tpenus. Cuna conmpoTHBICHUS HpU
JBUKEHUH TeJa B )KUIKOCTH WJIN rase.

[TocTynarenbHOE U BpaIIaTeIbHOE IBMKEHUE a0COIIOTHO TBEPIOTO TEa.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. [liieqo cuibl. Y ciioBus paBHOBECUs TBEPAOIO TeA.

TexHuueckue yCTpOMCTBA M IPAKTHUYECKOE MPUMEHEHWE: TMOIIIMIIHUKNA, JIBH)KCHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHME MHEpUUH.

CpaBHeHME MacC B3aUMOJIEHCTBYIOIIUX TEl.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxeHnue cui.

3aBHCUMOCTH CHJIBI YIPYTOCTH OT Ae(opMariuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOIbEME U NaJACHUH.

CpaBHEHHE CHII TPEHUS TTOKOS, KaUE€HUS U CKOJIbKCHHUSI.

VYcnoBus paBHOBecusl TBEPAOro Tesia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

Nzyyenne nuxeHus Opycka 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM 00pasIle,
oT ux aedopmariiu.

UccnenoBanue ycnoBuii paBHOBECHS TBEPJOTO TeJA, UMEIOIIETO OCh BPAILEHHUS.

Tema 3. 3aKonbl COXpaHeHUA 6 MEXAHUKE

Nmmynsc matepuanbHOM TOYKM (T€Na), CUCTEMBI MaTE€pHAIBHBIX TOYEK. VMIMMyJIbC CHIIBI U
M3MEHEHNE UMITYJIbCa Tella. 3aKOH COXpaHEHUs UMITyJIbca. PeakTHBHOE JBUKEHHE.

PaGora cunbl. MOIIHOCTH CHITBI.

Kunetnueckas sHeprusi MaTepuaibHON TOUKH. Teopema 00 H3MEHEHUH KUHETUYECKOM SHEPTUH.

[Torennmaneuass sHeprusi. [loTeHnManbHas 3HEPrusi ynpyro aeGOpMUPOBAHHOM MPY>KUHBEI.
[ToTenunanpHas 3Heprus Tena BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToTennmanbHble YW HEMOTEHIMATIbHBIE CHJIBL. CBsi3b pabOThl HEMOTCHIMATBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOM IHEPTUU CUCTEMBI Tell. 3aKOH COXPAaHEHUS MEXaHUYECKON YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckue yCTpOMCTBA M NPAKTUYECKOE NPHUMEHEHHUE: BOAOMET, KOIEp, NPYKUHHBIA
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs NMITYJIbCa.

PeaxkTnBHOE ABMKEHIE.

[Tepexon moTeHNIUATBLHON PHEPTUH B KHHETHUECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3ydenne abCOIOTHO HEYNPYTOTO yaapa ¢ MOMOIIBIO IBYX OJAMHAKOBBIX HUTSHBIX MasTHUKOB.
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HccnenoBanue cBsa3u pabOThl CUIIbI C U3MEHEHHEM MEXaHMYECKOW PHEPIrUu Tejla Ha MpuMepe
pacTsKEHUS PE3UHOBOTO XKIyTa.

Pasznea 3. Mosiekyasipaasi puM3uKa U TEPMOAUHAMUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJICKYJIIPHO-KMHETUYECKOH TEOPUM W HMX ONBITHOE OOOCHOBaHHE.
BpoynoBckoe nBmxkenue. duddysus. Xapakrep ABWKEHHS U B3aMMOJCHCTBHS YacTHUI] BEIIECTBA.
Monenu cTpoeHus Ta30B, KUAKOCTEH U TBEPABIX TeN U 0O0BSICHEHHE CBOMCTB BEIlleCTBA HA OCHOBE ATUX
Mojenei. Macca u pazmepbl Mosiekyi. KonnuectBo BeniectBa. [loctosiHaas ABoraapo.

Temosoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopnens wuzaeanpHoro ras3a. OCHOBHOE YpaBHEHUE MOJIEKYJSIPHO-KMHETUUECKONM TEOpUU
UJealbHOTO ra3a. AOCOIIOTHAs TeMIlepaTypa Kak Mepa CpeHel KMHETUYECKOW 3HEPTUU TEIIOBOIO
nBuKeHus dactull rasa. lllkana temnepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHUE MeHaeneeBa—
Kunaneiipona. 3axon Janbrona. M3omporeccel B HI€aTbHOM Ta3e C IMOCTOSHHBIM KOJUYECTBOM
BemiecTBa. ['paduueckoe mpencTaBieHHE U30MPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

TexHuyeckue yCTpoOHCTBA U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOLINE JUCKPETHOE CTPOCHUE BELIECTBa, (PoTOrpaduu MOJIEKyl OpraHudeCcKUX
COCIMHEHU.

OmnpiTel 10 AU PY3UH KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO IBUKEHHUSI.

Mogens onbita LltepHa.

OnbIThI, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOICHCTBHUS.

Monens, HIUTFOCTpUpYIOLIas IPUPOLY JaBJICHUS ra3a Ha CTEHKH COCyJa.

OnbIThI, HIUTIOCTPUPYIOLINE YPABHEHUE COCTOSIHUS UAEAIBHOTO ra3a, U30MpPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomol

Omnpenenenre mMacchl BO3/lyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEpEeHHH 00bEMa KOMHATHI,
JaBJICHUS U TeMIIepaTyphl BO3/lyXa B HEll.

HccnenoBanue 3aBUCMMOCTH MEX]y ITapaMETPaMU COCTOSIHUS pa3peXEHHOTO Tra3a.

Tema 2. Ocnoevt mepmoounamuku

Tepmonnnamuyeckast cuctemMa. BHyTpeHHss sHeprusi TepMOAMHAMUYECKON CUCTEMBI U CITOCOOBI
e€ n3meHenust. KonnuecTBo TemioTel U pabota. BHyTpeHH:s sHEprus 0lHOATOMHOTO UJEAJIbHOTO rasa.
Bunel Temonepenaun: TEIUIONPOBOAHOCTb, KOHBEKLUS, W3JIy4eHHE. YJElbHasg TEIUIOEMKOCTD
BeniecTBa. KoanmuecTBo TEMIOTH py TEIUIONEepeaaye.

[Tonstue 06 ammabGatHOM Tporecce. [lepBriii 3akoH TepMmoauHaMuku. [IprMeHeHHEe TIEpPBOTO
3aKOHA TEPMOAMHAMMKH K H3ompolieccaM. ['papuueckast uHTepnpeTanus padoThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpatuMocTh Mpo1eccoB B IpUPOJIE.

TennoBele Mammubl. [IpyuHIMOBL AEWCTBUS TEIJIOBBIX MamuH. [IpeoOpazoBaHMs SHEPrUM B
terioBbix MammHax. Koadduuuent nonesnoro aeiictBusi temnoBoi MamuHbl. [{ukn KapHo u ero
KO3 (HULUEHT MOJIe3HOro AeHCTBUSA. DKOJIOrHUECKre TPOOIeMbl TEMII0IHEPTEeTHKY.

TexHnyeckue ycTpoicTBa M IPAKTHUYECKOE NMPUMEHEHME: JBUIaTellb BHYTPEHHETO CrOpaHMs,
OBITOBOM XOJIOAUIBLHUK, KOHJAUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpeHHEW SHEPIyu Teja IPU COBEPILIEHNN paOOThI: BBUIET IPOOKHU U3 OYTHUIKU MO
JCWCTBUEM CXAaTOro BO3JyXa, HarpeBaHue »d¢upa B JATYHHOM TpyOKe MyTEM TpEeHUs
(Buaeo1eMOHCTpAIIus ).



N3meneHnue BHyTpeHHEH 3Hepruu (TemMrepaTyphl) Tella IpU TeIuioneperaye.

OmnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3/yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu mapoBoil TypOHHBI, ABUraTelNsi BHYTPEHHETO CTOPAaHUsl, PEAKTHBHOTO JIBUTATEJI.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3Mepenne yienbHOM TEMI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanun geujecmea. Pazosvie nepexoovl

[Tapoobpa3zoBanue u koHjeHcanus. Mcmapenwe u kureHue. AOCONIOTHAS U OTHOCUTEIIbHAsS
BJIQKHOCTh BO3AyXa. HacelmeHHBIH mnap. YaenpHas Temiora mnapooOpa3oBaHHs. 3aBUCUMOCTH
TEMIIEPaTyphbl KUTIEHUS OT AABJICHUS.

Teépmoe Temo. Kpucrammueckue u amopdHble Tena. AHHU30TPOIHUS CBOWCTB KpPUCTAJUIOB.

XKunkue kpuctannsl. CoBpeMeHHble MaTepuainsl. [InaBinenne u kpucramnzanus. Y 1enbHasl TEIIoTa
iasneHus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OajlaHca.

TexHuueckue yCTporncTBa U MPAKTUUECKOE TPUMEHEHUE: TUTPOMETP U IICUXPOMET]P, KaJTOPUMETD,
TEXHOJIOTUH MMOJTYYEHHUSI COBPEMEHHBIX MATEPUAJIOB, B TOM YMCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX MapOB.

Kunenue npu moHW>KEHHOM JaBJICHUU.

Crioco0ObI U3MEPEHHS BIAKHOCTH.

Hal6mronenue HarpeBaHus U TUTABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.

JleMoHCcTpalus KpUCTalIoB.

Vuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3MepeHre OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Pazpnen 4. DuekrpoauHaMmnka

Tema 1. Inekmpocmamuxa

OnexTpuzanus Tena. DIEeKTpUUecKkuil 3apsan. /IBa Buaa anekTpudeckux 3apsaoB. [IpoBonHukw,
JUBJIEKTPUKHU U TIOITYIIPOBOAHUKHU. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOI0 3apsa.

B3aumopeiictBue 3apanoB. 3akoH Kynona. TouyeuHbll 3neKTpUUECKUH 3apsii. DINEKTPUUYECKOE
nosie. Hanpsixk€HHOCTB 3neKkTpruyeckoro noiis. [IpuHun cynepno3uunu 31eKTpudecKux noieu. Jinaum
HaNpsKEHHOCTH AJIEKTPUYECKOTO TTOJISL.

Pabora cun anextpocratuueckoro nois. Ilorennuman. Paznocts norenuumanos. [IpoBogHuky u
JTUAJIEKTPUKHU B 3JIEKTPOCTATHUECKOM MoJ€e. Juanekrpuyeckas NpoOHUIAEMOCTb.

OnektpoémkocTh. KonaeHcatop. DNEKTPOEMKOCTh IJIOCKOTO  KOHAEHcATopa. JHEprus
3apsHKEHHOT0 KOHAEHCATOpa.

TexHuyeckue ycTpoHCTBa U TNPAKTUYECKOE TPUMEHEHHE: 3JIEKTPOCKOM, 3JIEKTPOMETD,
ANEKTPOCTATUYECKAS 3alUTa, 3a3eMIIEHUE dIIEKTPOIIPHUOOPOB, KOHACHCATOP, KOMMMPOBAIIBHBIN ammapar,
CTPYMHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpoUCTBO M MPUHIMUIT ACUCTBUSA IIEKTPOMETPA.

B3anmopeiicTBre Ha’IeKTPU30BAHHBIX TEIL.

DIEKTPUUYECKOE MOJIE 3apSKEHHBIX Tell.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IOJIE.

DNeKTpoCcTaTUYECKas 3aIlHTa.

JIMDJIEKTPUKHU B 3JIEKTPOCTATUUECKOM II0JI€.



3aBUCHMOCTbh 3JEKTPOEMKOCTH IUIOCKOIO KOHJEHCATOpa OT IUIONIAJAM IUIACTHH, PACCTOSHHUS
MEXy HUMH U TU3JIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3aps>KeHHOT0 KOHIEHCATOpA.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenue 37eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. llocmoannwtit Inekmpuyeckuit mox. Toku 6 paziuunvix cpeoax

DNEeKTPUYECKUM TOK. YCIIOBUSI CYIIECTBOBAHMSI JIEKTpUueckoro Toka. Mcrounuku Toka. Cuia
ToKa. [ToCcTOSTHHBIN TOK.

Hanpsioxenue. 3akon OMa 1151 ydacTKa 1enu.

DNEeKTpUYECKOe CONMPOTUBIICHUE. YJENbHOE CONpOTHBICHHE BemlecTBa. [locinenoBarenbHoe,
napajuieJIbHOE, CMEIIaHHOE COeIMHEHUE MPOBOJHUKOB.

Pabota snekTpuueckoro Toka. 3akoH Jlkoys—JIeHna. MOIHOCTh AIEKTPUIECKOTO TOKa.

DNEeKTpOABUKYIAs CUJIa U BHYTPEHHEE CONPOTUBJICHUE NCTOYHHMKA TOKA. 3aKOoH OMa /171 MOJTHOM
(3aMKHYTOM) AnekTpuueckoit nemu. KopoTkoe 3aMbIkanue.

DNeKTpOHHAsE MTPOBOJMMOCTh TBEPABIX METAJJIOB. 3aBUCHMOCTh COMPOTUBIICHHUS] METAJLJIOB OT
Temmneparypbl. CBEpXIIPOBOJIUMOCTb.

DneKkTpruyecKHnil TOK B Bakyyme. CBOMCTBA 3JI€KTPOHHBIX ITyYKOB.

[MonynpoBoauunku. CoOCTBEHHAsI U IPUMECHAsI POBOJAMMOCTD MOJYIPOBOAHUKOB. CBOMCTBA P—
n-nepexoja. [loxynpoBoJHUKOBBIE TPUOOPHI.

DONEeKTpUYeCKHii TOK B pacTBOpaX M paciuiaBaXx 3JIEKTPOJIUTOB. JIEKTPOJIUTUYECKAs
aucconuranus. JIeKTpoIin3.

OnexTpuueckuid TOK B raszax. CaMOCTOATENbHBIH M HECAMOCTOSTENbHBIM paspsia. MonHus.
[Ina3zma.

TexHuueckue ycTpoWcTBa M NPAKTUYECKOE MNPUMEHEHHE: aMIEepMETp, BOJBTMETP, peocTar,
HMCTOYHUKU TOKA, AJIEKTpOHArpeBaTelbHbIe MPUOOPHI, SJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP
COTPOTHUBIICHUS, BAaKyyMHBIH JHOJ, TEPMHUCTOPHI M (POTOPE3UCTOPHI, MOTYHMPOBOJHUKOBBINA IO/,
raJibBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAPSHKEHUS.

3aBUCUMOCTh  COMPOTHUBIEHUS IWIMHAPUYECKUX TPOBOJHUKOB OT JUIMHBI, TUIOHIAJH
MONEPEYHOT0 CEYEHUSI U MaTepHuaa.

CwMmeniaHHOe COeTMHEHUE TIPOBOHUKOB.

[IpsiMmoe n3mepeHue AMeKTPOABHKYIIEH cuiibl. KOpoTkoe 3aMbIkaHn€e rajJbBaHMUECKOTO JIEMEHTA
Y OIIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCHMOCTH COMPOTUBIICHUS METAJIJIOB OT TEMITEpaTypHI.

[IpoBOAUMOCTB 3JEKTPOIUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3IyXa.

OHOCTOPOHHSISI TPOBOUMOCTH AMO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuol

N3yueHne cMemaHHOTO COEIMHEHUS] PE3UCTOPOB.

N3mepenue 3meKTpoABMKYILEN CUITbl UICTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTUBIICHUS.

Ha6mronenune snexrposnusa.

MexnpeamMeTHblie CBSI3H

Nzyuyenne kypca ¢usuku 0a3oBoro ypoBHsS B 10 Kiacce oOCymIeCTBISETCS C Y4ETOM
COJIEPKATENBHBIX MEXIPEIMETHBIX CBS3€H C KypcaMU MaTeMAaTHUKH, OMOJIOTHH, XUMHUU, Teorpapuu u
TEXHOJIOTHH.



Mesicnpeomemuvie nonsamust, CBA3aHHBIE C U3YYEHUEM METOJOB HAyYHOI'O TMO3HAHUS: SIBIICHHE,
Hay4dHbIi (akT, TUMOTe3a, (PU3MYECKas BEIMYMHA, 3aKOH, TEOpHSs, HAOIIOJIEHUE, DKCIICPHUMEHT,
MO/JICIIMPOBAaHHE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelieHue cUCTeMbl ypaBHEHUH, IuHeHas QyHKIus, napaboia, runepoosa, ux
rpaduKu U CBOMCTBA, TPUTOHOMETPUYECKHUE (PYHKLIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI U MX MPOEKIMH HA OCH KOOPAMHAT, CII0)KEHHUE BEKTOPOB.

Buonoeusn: mexanndeckoe JABIKEHHE B XKUBOU npupozae, Auddy3us, ocMoc, TETII000MEH KHUBbBIX
OpraHu3MoB (BMJbl TEIUIONEpEAayH, TEIUIOBOE PABHOBECHUE), IJIEKTPUUECKUE SIBICHUS B JKHUBOM
IIPUPOJIE.

Xumus: JDUCKPETHOE CTPOCHHME BEILECTBA, CTPOCHHWE aTOMOB M MOJIEKYJ, MOJb BEIIECTBa,
MOJISIpDHAsl Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX Tell, KMJIKOCTEW M ra3oB, JJIEKTPUYECKUE CBOMCTBA
METAJUIOB, AIEKTPOIUTUYECKAS JUCCOLMALUS, FaJIbBAHUKA.

l'eozpadghus: B1axHOCTh BO3/lyXa, BETPbI, OapoMeTp, TEPMOMETP.

Texnonoeusn: mpeoOpa3oBaHWE IBMKCHUH C KCIIOJIB30BAaHHEM MEXaHHM3MOB, Y4ET TpPEHHUS B
TEXHHUKE, TOJIINITHUKH, UCTI0JIh30BAHNE 3aKOHA COXPAHEHUS MMITYJIbCA B TEXHHUKE (paKeTa, BOJIOMET U
ApyTue), IBUraTelb BHyTPEHHEr O CropaHusl, HapoBas TypOuHa, ObITOBOI XOJI0AUIBHUK, KOHAULMOHED,
TEXHOJIOTUH NOJTY4YEeHUsI COBPEMEHHbIX MAaTEpUAJIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTUH,
AJIEKTPOCTATUYECKAs 3allWTa, 3a3eMIICHHE JJIEKTPONPHUOOPOB, KCEPOKC, CTPYHWHBIM MpPUHTEP,
AJIEKTPOHATpeBaTEIbHbIE TPUOOPHI, TEKTPOOCBETUTEIBHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Pazjen 4. DaekTpoauHaMunka

Tema 3. Maznummnoe nosne. I1eKmpoMazHUMHAA UHOYKYUSA

[TocTostHHBIE MarHUTHL. B3aumoneicTBUE MOCTOSHHBIX MarHuTOB. MarnutHoe mose. Bekrop
MarHuTHOM MHIyKUMH. [IpyHIMO cynepno3uuuyu MarHUTHBIX Mojeil. JIMHUM MarHUTHOW MHAYKIUU.
Kaptuna nuHuii MarHuTHOW MHAYKITUH TIOJISI TIOCTOSTHHBIX MAarHUTOB.

MarnuTHO€ 1noJjie TPOBOJHUKA ¢ TOKOM. KapTruHa TuHUN WHAYKIIUH MAarHUTHOTO TOJIs JUTHHHOTO
MPSIMOTO MPOBOJHUKA U 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHMKA, KAaTyIIKH ¢ TokoM. OmbIT Dpcrena.
B3aumopeiicTBre MPOBOTHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ Moayib W HampaBieHue. [[BrkeHne 3apssKeHHOW YacTUIIBI B OJHOPOIHOM
MarHuTHOM Tofie. Pabota cumsl JlopeHnia.

SBneHue  SIEKTpOMArHUTHOM  MHAYKUMH. [loTOK  BekTopa  MarHUTHOM  WMHAYKIUU.
DNEeKTpOoABMKYILAsA CHJIa MHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW nHIyKunu dapanes.

BuxpeBoe nanekTpuueckoe Tosie. OJEKTPOABIKYINAS Cuila WHAYKIUUA B IPOBOJHUKE,
JBUKYIIEMCSI IOCTYNATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuio Jlenna.

NHayKTUBHOCTB. SIBIE€HNE CAMOMHAYKIUH. DINEKTPOABMKYIIAS CHJIa CAMOMHYKIIHH.

DHeprusi MAarHUTHOTO TOJISI KATYIITIKA C TOKOM.

DNeKTPOMarHuTHOE MoJIe.

TexHuueckue yCTpOHCTBA U MPAKTHUYECKOE MPUMEHEHHE: IOCTOSHHBbIE  MAarHUTHI,
AJIEKTPOMArHUTHI, DJIEKTPOABUTATEIb, YCKOPUTEN dJIEMEHTAPHBIX YACTHII, UHIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE AJIEKTPOHHOTO MTy4YKa MarHUTHBIM I1OJIEM.
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JIvHUM MHIYKIUA MAarHUTHOTO TOJIA.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amrepa.

HerictBue cuibl JIopeHiia Ha HOHBI JIEKTPOJIUTA.

SIBrIeHME DIIEKTPOMArHUTHOM UHAYKIUH.

IIpaBuio JleHna.

3aBUCHUMOCTD AJIEKTPOJIBIKYIICH CHIIBI MHAYKIIMU OT CKOPOCTH U3MEHEHHSI MarHUTHOTO MOTOKA.
SIBrieHrE CaMOMHTYKIIUH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yuenre MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

UccnepoBanue necTBUSI MOCTOSSHHOTO MarHuTa Ha PaMKy C TOKOM.
HccnenoBanue sABieHUS 3JIEKTPOMAarHuTHOM MHIYKIIUH.

Pazjen 5. Kosiebanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHuUmMHble KO1e0AHU

Konebarenbnast cucrema. CBOOOIHBIE MeXaHUYECKHe KoyieOaHus. ['apMoHudeckue KoyiebaHusl.
[lepuon, yacrora, ammnutyaa u ¢aza konedanuid. [IpykuHHBI MasTHUK. MaremMaTuuecKuil MasiTHUK.
YpaBHEHHE TapMOHUYECKHX KosieOanuii. [IpeBpaiieHue sHeprun Mpu rapMOHUYECKUX KOJICOaHUSX.

Koneb6arenbupiii  koHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIC KOJEOAHUS B  HUACAIBHOM
KoJe0aTeIbHOM KOHTYpe. AHAJOTUS MEXAY MEXaHHYECKHMMH U JJIEKTPOMArHUTHBIMU KOJICOAHUSMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUU B HI€ATbHOM KOJIe0aTEIIbHOM KOHTYPE.

[IpencraBieHre O 3aTyXxamIUX KOJICOAHWSIX. BBIHYXICHHBIC MEXaHHYECKHE KOJICOaHUsI.
Pe3onanc. BeiHykeHHBIE 2JIEKTPOMAarHUTHBIE KOJICOAHUSI.

[lepemennblii Tok. CHHYCOMAAQIbHBIA NEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOrO TOKa.
AMIUTUTYAHOE U JEHCTBYIOIIEE 3HAUEHNE CUJIbl TOKA U HAIIPSKEHUS.

Tpancpopmarop. IlpousBoacTBO, mepenadya © MOTPeOJICHUE DICKTPUUYECKON IHEPTHH.
DKOJIOTHYECKUE PUCKH TP  TMPOM3BOJCTBE  AJeKTpodHepruu. KynbTypa  HMCHOIB30BaHUS
AJIEKTPOIHEPTUH B TOBCEAHEBHOM KU3HHU.

TexHuueckue yCTpoOWCTBA M MPAKTHUUECKOE MPUMEHEHHUE: SJEKTPUUYECKUN 3BOHOK, T'€HEpaTop
MEPEMEHHOT0 TOKA, JIMHUM 3JIEKTpOnepeaay.

Jlemoncmpayuu

UccnepoBanue mnapamMeTpoB KoJeOATeNbHOW CHUCTEMBI (NMPYKUHHBIM WM MaTEeMaTHYECKUN
MasTHUK).

Habmtonenue 3aTyxaronmx Koiebanui.

HccnenoBanue cBONCTB BBIHYX/IEHHBIX KOJIeOaHUH.

Ha6mronenue pezonanca.

CBOOOIHBIE NEKTPOMATHUTHBIE KOJIeOaHusI.

OcuumiorpamMmsl (3aBUCUMOCTH CUJIbI TOKA U HAIIPSDKEHUS OT BPEMEHU) 1J1s1 DJIIEKTPOMArHUTHBIX
KoJIeOaHUH.

Pe3onanc mpu mocnenoBaTeIbHOM COCIWHEHWHM PE3UCTOPa, KATYIIKM WHAYKTHBHOCTH W
KOHJIEHCATOopA.

Mopenb TUHUYU 3IEKTpOIepeaayun.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

HccnenoBanue 3aBUCUMOCTH TIEPHO/IA MATIBIX KOJIEOAHM Ipy3a HA HUTH OT JUTMHBI HUTH U MACChI

rpy3a.
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HccnepoBanue nepeMeHHOr0 TOKa B LEMH U3 MOCIEAOBATENbHO COCIMHEHHBIX KOHJIEHCATOPA,
KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHuUmMHble 60JIHbL

Mexanudeckrue BOJHBI, yclioBUs pacnpoctpaHeHus. [lepuon. CKOpoCcTh pacrnpoCTpaHEeHHs U
JuiiHa BONHBIL. [lomepeunbie u mpojosibHble BOJHBL. WHTepdepeHus U Audpakiuus MeXaHHYeCKHX
BOJIH.

3Byk. CKOpocCTb 3ByKa. I poMKocTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

ONEeKTPOMarHUTHbIE BOJIHBI. YCJIOBHS M3JIy4€HHs] DJIEKTPOMAarHUTHBIX BOJH. B3amMmHas
opueHTanus BektopoB E, B, V B anekrpomarnutHoi BosiHe. CBOWCTBa 3JEKTPOMArHUTHBIX BOJIH:
OTpa)KeHHE, IPEIOMIICHHE, TONIApU3aIyst, Audpaxuus, naTepdepernns. CKoOpocTh 3JIEKTPOMAarHUTHBIX
BOJIH.

[Ikana 3neKTpOMarHUTHBIX BOJIH. [IpuMeHeHre 31eKTpOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUUMIBI paguocBs3uU U TeNeBUACHUS. Pagronokanus.

DNEeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAtOIIEH CpeJibl.

TexHuyeckue yCTpoHCTBA M IPAKTUYECKOE IPUMEHEHUE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
yJIbTPa3ByKOBasl JUArHOCTUKA B TEXHHUKE U MEAMIIMHE, pajap, paaHuONpUEMHHUK, TEJIEBU30p, aHTEHHA,
tenedpon, CBU-nieus.

Jlemoncmpayuu

OO6pazoBaHue U PaCIpPOCTPAHCHHUE MOMEPEUHBIX U TIPOIOJILHBIX BOJIH.

Konebmromnieecs Teno Kak HCTOUHUK 3BYKa.

Habmonenue orpakeHus U NpeIoMIICHUS MEXaHUYECKUX BOJIH.

Habmronenne natepdepeHnnn u qudpakini MEXaHHIECKUX BOJTH.

3BYKOBOM PE30HAHC.

Habmtoienue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAON U YaCTOTOM KOJIeOaHHIA.

HccnenoBanue CBONCTB 2JEKTPOMAarHUTHBIX BOJIH: OTpPaKCHHE, NPEIOMIIEHHUE, MOJISIpU3aLus,
nudpakus, UHTeppepeHLus.

Tema 3. Onmuxa

I'eomeTrprueckas onrtuka. IIpsiMonnHeiHOE pacipoCcTpaHEHUE CBETa B OJHOPOAHOM cpexe. JIyd
cBera. TOUeUyHbIN UCTOYHHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbBI OTpakeHus cBeta. [locTpoeHne n300paxeHuit B MIIOCKOM 3epKalie.

[Ipenomnenue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOJIOTHBIM TOKAa3aTelb MPETOMIICHHS.
ITonHOE BHyTpeHHEE oTpakeHHe. [IpenenbHblIi yroi NoJIHOrO0 BHYTPEHHETO OTPaKEHUS.

Hucnepcus csera. ClioxxHbIH cocTaB Oenoro cera. L[Ber.

Cobuparonye u paccerBaromiye JUH3bl. ToHKas nnH3a. DOKycHOE paccTOsIHME M ONTHYecKas
cuia TOHKOHM JIH3BL. [locTpoeHne n3o0pakeHnii B COOMPAOIINX M PaCCEUBAIOIINX JIMH3aX. DopMyna
TOHKOM JIMH3bI. Y BEJINUEHUE, 1aBAEMOE JIMH30M.

IIpenensl IPUMEHUMOCTH T€OMETPUYECKOM ONTUKH.

BomnoBas ontuka. MaTepdepennms cera. KorepeHTHbIE MCTOYHUKH. Y CIOBUS HAOIIOICHUS
MaKCUMyMOB W MHHHMYMOB B HHTEP()EPEHIIMOHHON KapTHHE OT ABYX CHH(A3HBIX KOTEPEHTHBIX
HCTOYHUKOB.

Hudpakmus cBera. udpakimonHas pemérka. Y cIoBUe HAOII0IeHUS TI1aBHBIX MAKCUMYMOB TIPH
MaJeHu MOHOXPOMATHUECKOI0 CBeTa Ha JUPPAKIIUOHHYIO PEIIETKY .

[Tonspuszanus ceera.

TexHudyeckue yCTpOHCTBA H MpakTUYECKoe MPHMEHEHHEe: OuKW, Jymna, Qoroamnmapar,
MPOSKIIMOHHBIN armapaT, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS ONTHKA, AU(PPAKIMOHHAS PEIIETKa,
MTOJISIPOU L.
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Jlemoncmpayuu

[IpsiMonuHeitHOE pacpocTpaHeHHe, OTPAKEHUE U MpesioMyieHre cBeta. OnTuyeckue npuoopsl.
[Tonnoe BHyTpeHHee oTpaxeHue. Moienb CBETOBO/IA.
HccnenoBanue CBOMCTB M300paKeHHM B JIMH3aX.

Monenu MUKpOCKOIa, TEIEeCKOoIIa.

HaGmonenue naTepdepeHIim cBera.

HaGmonenue nudpakuu cBera.

Habmonenue aucnepcun cBera.

[ToydyeHue cekTpa ¢ HOMOIIbIO MPU3MBI.

[TonmyyeHnue ciekTpa ¢ HOMOIIBIO AU(PPAKITHOHHON PEIIETKY.
HaGmoienue nonsipu3anuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol
N3mepenue nokaszarens IpeIoMIEeHUs CTEKIIA.
HccnenoBanue cBONCTB N300paXeHU B IMH3AX.
HaGurotenue aucriepcuu cBera.

Paznen 6. OcHOBBI cienAJIbHOM TEOPUHM OTHOCUTEILHOCTH
['panuubl TPUMEHMMOCTH KJIACCHMYECKOM MexaHuku. [locTynaTel chnenuanbHOW TEOpUU
OTHOCUTEIbHOCTH: UHBAPUAHTHOCTh MOAYJII CKOPOCTH CBETa B BaKyyMe, MPUHIMUII OTHOCHUTEIIBHOCTH
OHHIITEHHA.
OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU U COKPAILICHUE JJIUHBI.
DHEprusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs13b MacChl C PHEPTUEH U UMITYJILCOM PEISITUBUCTCKOM YaCTUIIBI. JHEPTHSI TTOKOSI.

Pasnen 7. KBantoBas pusuka

Tema 1. Dnemenmol KGAHMOGOU ONMUKU

®oronsl. Popmyiia [InaHka cBsi3u 3HEPTUU POTOHA C €0 YaCTOTON. DHEPIUsl U UMITYJIbC (POTOHA.

OtkpsiTue u uccnenoBanue ¢orordpdexra. Onbitel A. I'. CroneroBa. 3akoHsl (oTodhdeKTa.
VYpaBHenue DiinmreitHa i poroaddexra. «KpacHas rpanuna» Gororddexra.

JNaBnenue ceera. OnwiTel I1. H. JIeGenena.

XHWMHYECKOE ICHCTBHE CBETA.

TexHuyeckue ycTpoiicTBa U NpakTUYECKOE MPUMEHEHUE: POTOIEMEHT, (POTOAATUUK, COTHEUHAS
Oarapesi, CBETOAUO.

Jlemoncmpayuu

®dotor(hPeKT Ha yCTAaHOBKE C IMHKOBOMU TIJIACTHHOM.

HccnenoBanue 3akoHOB BHELTHETO (oTOdPeKTa.

Cseroauos.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onbitel Pesepdopa mo paccesauro o -yactuil. [Imanerapras Moaenb
aroma. [loctynarel bopa. M3nydyenue u noryomieHre GOTOHOB MPU MEPEXOE aTOMa C OJTHOTO YPOBHS
SHEpPruu Ha Apyroi. Buasl cnekTpoB. CrieKTp YpOBHEW SHEPTUU aTOMa BOJIOPO/A.

BousHoBBI€ cBOicTBa yacTull. Bomubl ge bpoins. KoprycKyisipHO-BOJIHOBOM Tyalin3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3ITyUEHUE.

TexHuyeckue ycTpoiicTBa U MPAKTUUECKOE IPUMEHEHNE: CIIEKTPAJIbHBIN aHaIu3 (CIEKTPOCKOI),
J1a3ep, KBaHTOBBIM KOMIIBIOTED.
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Jlemoncmpayuu

Monens onbita Pesepdopna.

Onpenenenye AJIMHBI BOJIHBI JIa3epa.

HaGnroneHue muHeHuaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

HaGuroienne TMHEeHYaToro CreKTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, TOKa3bIBAIOLIUE CIOXKHOCTb CTPOCHMS Anpa. OTKpBITHE PaJMOaKTUBHOCTH.
OmnbiTel Pezepdopna mo onpeaeneHnio cocTaBa pagnoakTUBHOTO u3inydenus. CBoiictea anbda-, Oera-,
raMMma-u3ilydeHus. BiausHue paaioakTHBHOCTH Ha )KMBBIE OPIaHU3MBI.

OTtkphITHE TPOTOHA W HeHTpoHa. HykionHas moaens sapa ['elizenOepra—lBanenko. 3apsi sapa.
MaccoBoe uncio sapa. M3otomnsl.

Anbda-pacnan. DIEKTPOHHBIH W MO3UTPOHHBIA OeTa-pacmaa. [amma-usnydeHue. 3aKoH
PaZMoOaKTUBHOIO pacraja.

DOHeprust CBA3M HyKJIOHOB B sijipe. SlnepHble cuiibl. JleekT Macchl spa.

Snepusble peakuuu. [leneHue u CUHTE3 A1€Ep.

Snepusiii peaktop. Tepmosiaepusiii cuaTe3. [IpobiemMbl U EPCIEKTUBBI AJEPHONW SHEPTETUKH.
DKOJIOTUYECKHE aCIIEKTHI SIIEPHON SHEPTETUKHU.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Mertobl HaOMIOJCHUS U PETUCTPALIUH 3IEMEHTAPHBIX YACTHLI.

@OynmaMeHTaIbHBIE B3aUMOACHCTBHU. EAMHCTBO (DM3NYECKOI KapTHHBI MHpA.

TexHn4ecKue ycTpoucTBa U IPAaKTUYECKOE IPUMEHEHHUE: JO3UMETP, Kamepa BuibcoHa, s1epHbli
peakTop, aToMHast 6oM0a.

Jlemoncmpayuu

CYETYNK MOHU3UPYIOMINX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul
HccnenoBanue TpeKoB 4acTHIl (110 TOTOBBIM (hoTOrpadusim).

Pasnen 8. DiieMeHTBI ACTPOHOMMH U ACTPOPHU3UKH

Oransl pa3BUTUA acTpoHOMUU. [IpuKiTagHOEe 1 MUPOBO33pEHUECKOE 3HAUCHHE aCTPOHOMMUH.

Bun 3B€3anoro Heba. Co3Be3aust, spKue 3BE3/1bl, IJIAHETHI, UX BUIUMOE ABH)KECHHUE.

Conneunas cucrema.

Connue. ConneuHas akTUBHOCTh. McTounuk sHeprun ConHua u 3BE31. 3BE37bI, UX OCHOBHBIE
XapakTepUCTUKHU. JlmarpaMma  «CHEKTPAJbHBIM  KJIACC — CBETUMOCTH». 3BE3bI  TJIaBHOM
ITOCJIEI0BATEIBHOCTH. 3aBUCHMOCTD «MacCa — CBETUMOCTB) JUIS 3BE3]1 TJIABHOW MOCIEI0BATEIIBHOCTH.
Buytpennee crpoenue 38€31. COBpEMEHHBIE MTPENCTABICHHS O IPOUCXOXKIEHNHU U 3BoMonuu ConHia
U 3BE3/1. DTallbl )KU3HU 3BE3 .

Muieunsii [lyte — nHama ['anaktuka. [lonoxxenue u nemxenue ConHua B ['amakTtuke. Tumbl
rajlakTuk. Pagnoranaktuky n kBazapel. UEpHBIE ABIPHI B A/1pax rajlakTHK.

Bcenennas. Pacmmpenue Beenennoii. 3akon Xa66ma. Pasz6eranue ranakruk. Teopust bonbioro
B3pbIBA. PEIIMKTOBOE U3ITyYeHHE.

MacmrabHas cTpykTypa Beenennoil. Meraranaktuka.

Hepewménnpie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabniooenus
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Habntonenuss HeBOOPYKEHHBIM TJIa30M C HCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIOKEHUH IS
OTIpeJIeJICHUS TTOJI0KEHUSI HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3aus CeBepHOTo
MOJTYLIAPUS U SIPKUE 3BE3/IBI.

Hab6monenus B reneckon JIynsl, uraner, Maeunoro [TyTu.

Oo6o0maroniee NnoBTOpeHne

Ponb ¢u3uku u acTpOHOMHH B SKOHOMHYECKOH, TEXHOJIIOTHYECKOH, COIMAIBHON U ITUYCCKOM
cdepax IesATEIBHOCTH YelIOBEKa, POJib M MECTO (U3UKH W aCTPOHOMHH B COBPEMEHHOW HAyYHOU
KapTUHE MHpA, POojib GU3NYECKON Teopuu B (POPMHUPOBAHUU IPEICTABICHUNA O GU3NYECKON KapTHUHE
MHpa, MeCTO (PU3NYECKOW KapTUHBI MHpa B OOLIEM pALYy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O IPUPO/IE.

MexnpeamMeTHble CBSI3H

W3yuyenne kypca ¢usuku 0a3oBoro ypoBHS B 11 Kilacce ocymiecTBIsSeTCS € Y4€TOM
COJIEP>KaTENIbHBIX MEXIPEIMETHBIX CBSI3€d C KypcaMH MaTeMaTUKH, OMOJOTHH, XUMUH, reorpadguu u
TEXHOJIOTHH.

Meosicnpeomemmnvle nonsamusi, CBI3aHHbIE C U3YYEHUEM METOJIOB HAYYHOI'O MO3HAHUS: SIBJICHUE,
HayuyHbIi (akT, TUNOTE3a, (U3MUecKas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJIEHUE, HKCIIEPHUMEHT,
MOJEJIMPOBAHUE, MOJIEIb, UBMEPEHHUE.

Mamemamuxa: penieHue CUCTEMbl YpaBHEHUM, TPUTOHOMETPUYECKHE PYHKIIUU: CHHYC, KOCHHYC,
TaHIe€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKJIECTBO, BEKTOPHl W WX MPOEKIIMU Ha OCU
KOOpJMHAT, CII0)KEHHE BEKTOPOB, IPOU3BOJHBIC SJIEMEHTAPHBIX (YHKUMNA, NPU3HAKU TOA00Us
TPEYTOJbHUKOB, OIpeIeJICHHE MJIOMAAN IIOCKUX GUryp u oonéma ted.

buonoeus: snekTpuueckue sBICHUS B KUBOM MPUPOJE, KoJieOaTEIbHbIC NBMXCHHUS B KUBOU
MPUPO/IE, ONITUUECKHE SIBJICHUS B )KUBOW IIPUPOJIE, NEHCTBHUE PaIUaIliy HA )KUBBIC OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAINIMYECKass CTPYKTypa TBEPABIX TeJl, MEXaHU3MBI
00pa30BaHMs KPUCTATUINIECKON PEIIETKH, CIEKTPATbHBIN aHATH3.

l'eoepagusa: MarHWUTHBIE TIONMIOCAa 3€MJIM, 3aJIEKW MArHUTHBIX pyA, (PoTochEMKa 3eMHOM
ITOBEPXHOCTH, MTPEACKA3AHNE 3EMIIETPSICEHUM.

Texnonocusi: JWHUM BJIEKTpOINEpeNady, TE€HEepaTop NEPEMEHHOTO TOKa, 3JEKTPOJABUTATEb,
WHIYKIMOHHAS Te4Yb, pajap, paAuONpUEMHUK, TeNeBU30p, aHTeHHa, Tenedon, CBY-meuys,
MIPOCKIIMOHHBIN arnmapar, BOJIOKOHHAsI ONITHKA, COJTHEUHast OaTapes.

15



IHJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA TIPOT'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenune ydyebHoro npenMera «Pu3uka» Ha ypoBHE CpenHero oOmiero oopasoBanus (0a30BbIN
YPOBEHB) IOJKHO 00ECIICUNTh TOCTHKEHUE CIICIYIONINX JINYHOCTHBIX, METAIIPEIMETHBIX M TIPEIMETHBIX
00pa3oBaTEeNbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3yJbTaThl OCBOCHMsA YyueOHoro mnpeamera «@Du3MKa» TOKHBI OTPaKaTh
TOTOBHOCTb M CHOCOOHOCTh OOY4YarOLIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOM BHYTpEHHEH
MO3ULMEN JIMYHOCTH, CUCTEMOW LEHHOCTHBIX OpUEHTAlMi, NMO3UTUBHBIX BHYTPEHHUX YOEKIACHUH,
COOTBETCTBYIOIMX TPAJAULMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PACHIMPEHHE >KU3HEHHOTO
OIbITa W OIbITAa JESITEIbHOCTH B IPOLECCE Peaau3allid OCHOBHBIX HAIPABJICHWH BOCHMTATENILHOU
NesTeIbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpaskIaHCKOro BOCIUTAHUS:

c(OPMHPOBAHHOCTh TPAXKIAHCKON MO3MIMK O0YyYaroImerocsi Kak akKTUBHOTO M OTBETCTBEHHOTO
YJieHa POCCUICKOro 00IEeCTBa;

IPUHATUE TPAJAULMOHHBIX O0II€YEIOBEYECKIX I'YMAaHUCTUYECKHUX U IEMOKPATUYECKUX [ICHHOCTEH;

TOTOBHOCTB BECTH COBMECTHYIO JISSITEIbHOCTh B HHTEPECax Ipa)kIaHCKOTO OOIIECTBa, y4aCTBOBATh
B CaMOYIIPaBJIEHUU B 00pa30BaTelbHON OpraHu3aluu;

yMEHHUE B3aUMOJEHCTBOBATh C COLMAIbHBIMU MHCTUTYTaMU B COOTBETCTBUM C UX (QDYHKIMSIMU U
Ha3HA4YEHUEM;

TOTOBHOCTH K TYMaHHTaPHOU U BOJIOHTEPCKOM NIEeSTETHHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(OPMHPOBAHHOCTh POCCUHCKOM Ipa)1aHCKOW UAEHTHYHOCTH, IaTPUOTU3MA;

LIEHHOCTHOE OTHOILIEHHE K I'OCYJapCTBEHHBIM CHUMBOJAM, JOCTH)KEHUSIM POCCHUMCKHUX YUEHBIX B
o0nacTu GU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEJICHHUS;

CMOCOOHOCTh OIIEHMBATh CHUTYallMI0 M NPUHUMATh OCO3HAHHBIE pEIIEHUs,, OPHUEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE€ B JCATEIHHOCTH YUEHOTO;

OCO3HaHHWE JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOMUNBOIO OYyIIEro;

4) 3¢TeTHYECKOT0 BOCIIMTAHMS

ACTETUYECKOE OTHOIIEHHE K MHpY, BKIIOYAs SCTETUKY HAyYHOTO TBOPYECTBA, IPHCYILEro
¢buznueckoil HayKe;

5) Tpy10BOr0 BOCIIMTAHUS

UHTEpEC K Pa3M4HbIM cdepaM Mpo(ecCHOHANBHON NesATETbHOCTH, B TOM YHCIE CBA3aHHBIM C
(bU3MKOIM U TEXHUKOM, yMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOP OyayIiel nmpodeccuu 1 peaan30BbIBaTh
COOCTBEHHBIC )KU3HECHHBIC TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHHI0O U €aMOOOpa3oBaHMIO B oOjacTu (GU3MKM Ha
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0JI0rMYecKOro BOCIIMTAHUSA:

C(POPMHUPOBAHHOCTb  JKOJIOTUYECKOM  KYyJbTYpbl, OCO3HAaHHE  TIJOOAIBHOIO  XapakTepa
9KOJIOTUYECKHUX MPOoOIeM;
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IJIAHUPOBAHUE M OCYILIECTBJICHUE ACHCTBHI B OKPY)KAIOLIECH Cpele Ha OCHOBE 3HAHMS IIENeil
YCTOMYMBOTO pa3BUTHUS YEIOBEUECTBA;

pacuIMpeHre OMbITa JAESITEIbHOCTH 3KOJIOTMYECKOM HAmpaBJICHHOCTH Ha OCHOBE HMEIOIIMXCS
3HaHW# no usuke;

7) HEHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢bu3nveckoil HayKw;

OCO3HaHUE IIEHHOCTH HAY4YHOH JESITEIBHOCTH, TOTOBHOCTH B IIpPOIECCe HM3YyYCHHS (UBHKHU
OCYIIECTBJISTh MMPOCKTHYIO U UCCIIEIOBATEIbCKYIO ACSITEIIBHOCTh MHIMBHIYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS
Ba3oBble Jioruyeckue aeiicTBUs:

CaMOCTOSITENTLHO (POPMYJIMPOBATH U aKTyaJIU3uPOBATh MPo0IeMy, pacCMaTpUBATh €€ BCECTOPOHHE;

OTIpEeAEIATh LENIN A TEIbHOCTH, 33]1aBaTh apaMeTpbl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBJISITH 3AKOHOMEPHOCTH U MPOTHBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SBICHUSX;

pa3pabarhiBaTh IMJIaH pelIeHUS MPOoOJIeMbl ¢ Y4€TOM aHallM3a HMMEIOIIUXCS MaTepHAlIbHBIX U
HeMaTepUaIbHbIX PECYpPCOB;

BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM, OLIEHUBATh
PUCKU TIOCIEACTBHIA NESTENbHOCTH,

KOOPIUHUPOBAaTh M  BBIIOJHATH pabOTy B  YCIOBUSX pEAITbHOrO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJIEHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHUE MPU PEIICHUH KMU3HEHHBIX MPOOIIEM.

ba3oBble uccienoBaTe/bCKUe NeHCTBHA !

BIIa/IETh HAYYHOW TEPMHUHOJIOTHEH, KITFOUEBBIMH MOHATHAMHI U METOIaMU (PU3UUYECKON HAYKH;

BJIa/IETh HAaBbIKAaMHU y4eOHO-MCCIIEI0BATEIbCKONW U MPOEKTHON AESITEIbHOCTH B 00JIaCTH (PU3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOHUCKY METOJOB PELICHHS 3a1ad (PU3N4EeCcKOro
coJiepKaHusl, IPUMEHEHUIO PA3JIMYHBIX METOJIOB [TO3HAHMS;

BJIQJIETh BHUJAMHU JIEATEIBHOCTH 110 TMOJYYEHHID HOBOIO 3HAHMS, €ro WHTEPHpPETalnH,
peoOpa30BaHNUI0 U MPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX CHUTyalUsX, B TOM YHCJIE MPH CO3JaHUU
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJIATh TPUYMHHO-CJIEJACTBEHHBIE CBA3M M aKTyaJM3UpOBaTh 3aJady, BbIJBUTATh TUIIOTE3Y €€
pelieHusi, HaXOQUTh apryMEHThI ISl J10Ka3aTeIbCTBA CBOMX YTBEPXKACHHH, 3aJaBaTh NapameTpbl U
KPUTEPHUH PEIICHHUS;

aHAJIM3UPOBATh MOJTYYEHHBIE B XOJI€ PEUICHMs 3a/ladll pPe3yJIbTaThl, KPUTHUYECKH OIICHUBATh WX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTH M (GOPMYIMPOBATH COOCTBEHHBIE 3a7]aui B 00pa30BaTEIbHON JEATEILHOCTH, B TOM YHCIIE
MIpU U3YUYEHUH (PU3UKU;

JIaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OLICHUBATh IPUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTH 3HAHUS TI0 (PU3HKE B MPAKTUUECKYIO 001aCTh KU3HEACSITEILHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTHHAIBHBIC TTOIXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33a4H, TOMYyCKAIOIINEe albTepHATUBHBIC PELICHUS.

Padora ¢ undopmanueii:
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BJIaJIeTh HAaBbIKAMU MOJIy4YeHUs MHPOpPMaLUN (PU3MUECKOrO COAEPIKAaHUS U3 UCTOYHUKOB Pa3HbIX
THIIOB, CaMOCTOATENIBHO OCYLIECTBIIATh IIOMCK, aHAIW3, CUCTEMAaTHU3alUI0 W HMHTEPIPETALUIO
nH(pOpMAaLUU Pa3IMYHBIX BUJOB U (POPM IPEICTABICHHS;

OLIEHUBATh JJOCTOBEPHOCTb HH(OPMAIIHH;

UCIOJb30BaTh CPEICTBA HMH(OPMAIMOHHBIX M KOMMYHHUKAIMOHHBIX TEXHOJIOTHMH B peIIEHUU
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX ¥ OpTraHU3aIMOHHBIX 337a4 C CcoOMIoeHHeM TpeOoBaHMMA
SPrOHOMHUKH, TEXHHKH O€30MacCHOCTH, TMTHEHBI, PECypcoCcOepeKeHus], MPABOBBIX U ATHUYECKUX HOPM,
HOpM MH(}OpPMaAIIMOHHON 0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUYECKOrO COAEp)KaHUS B PazIMUHBIX (popMaTax C y4y€TOM Ha3HAUYEHUS
nH(pOpMAaIIUY U LIEIEeBOI ayIUTOPUH, BEIOMpPasi ONTUMAIIbHYIO (hOpPMY MPEACTABICHHUS U BU3YaJTU3aAIHH.

KoMMyHMKAaTHBHBbIE YHUBEPCAJbHbIE Y4eOHbIe 1eCTBUSA:

OCYIIECTBIATH OOIIEHHE HA YpOKaX (DU3MKHU M BO BHEYPOUHOIl 1€ATEIbHOCTH;

pacro3HaBaTh MPEANOCHUIKN KOH(MIUKTHBIX CUTYallUi U CMATYATh KOH(MDIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAaHUEM SI3bIKOBBIX CPEJICTB;

MMOHUMATh U UCIOJIH30BaTh MPEUMYIIIECTBA KOMAHIHON U UHIUBUAYaIbHON pabOThI;

BBHIOMpATh TEMAaTHUKy U METOAbl COBMECTHBIX JEUCTBUNA C yuy&€TOM OOLIMX HHTEPECOB H
BO3MOXKHOCTEH Ka)KJ10T0 4J€Ha KOJUIEKTHBA;

MIPUHUMATB 1IEJIM COBMECTHOM JIEATETbHOCTH, OPTaHU30BBIBATh U KOOPJUHUPOBATH IEHCTBUS 110 €€
JNOCTUKEHHUIO: COCTABIIATH IUIaH JIEUCTBUM, pacmlpeAeisiTh poJId C y4€TOM MHEHHH Yy4YaCTHUKOB,
00CyXJaTh pe3yibTaThl COBMECTHOM paboThI;

OLIEHUBATh KAueCTBO CBOETO BKJIAZa M KAKIOrO yYaCTHHKAa KOMAaHIbI B OOIIMI pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

mpenjaraTb HOBBIE TMPOEKTHI, OIEHUBATh HJEU C TO3UIMH HOBU3HBI, OPUTHHAIBLHOCTH,
MPaKTUYECKOW 3HAUMMOCTH;

OCYIIECTBJISITh MO3UTHUBHOE CTPATETMYECKOE IMOBEACHHWE B PA3IUYHBIX CUTYyalMsIX, HPOSBIATh
TBOPYECTBO U BOOOpaKEHUE, OBITh UHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepCaJbHbIC y4eOHbIe AeiiCTBUS
Camoopranusanus:
CaMOCTOSITEJIbHO ~ OCYILECTBIJIATH [MO3HABATENbHYIO JESATENBHOCTh B 00JacTH (PU3MKU U
aACTPOHOMUHU, BBISIBJIATH IPOOJIEMBI, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEJILHO COCTaBJIATh IUIAH PELICHHs] paCYETHBIX M KAYECTBEHHBIX 3a/1a4, IUIaH BBIITOJIHEHUS
MPAKTUYECKON paboThI ¢ y4ETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOUTEHHIA;
JaBaTh OLICHKY HOBBIM CUTYaIIHIM;
paciupsaTh paMKH y4eOHOTo MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHUN;
JieNiaTh OCO3HAHHBIN BHIOOD, apryMEHTUPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;
croco0cTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO 3PYIUIUU B 00JaCTH (PU3UKH, MOCTOSIHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, JMOIHOHAJIbHBIH HHTEJICKT:
JaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCHTb KOPPEKTHBBI B JI€ATEIbHOCTb, OLEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;
BJIa/IETh HaBBIKAMM IO3HABATEJIbHON peQUIeKCMM KaK OCO3HAHMS COBEpIIAEMbIX ACUCTBUHA U
MBICJIUTEIIBHBIX IPOLECCOB, UX PE3yIbTaTOB U OCHOBAHUI;
UCIIOJIb30BATh MPUEMBI pe(IIeKCUH IS OLIEHKH CUTYaIluH, BEIOOpA BEPHOTO PELICHUS;
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YMETh OIIEHUBATh PHCKH U CBOEBPEMEHHO MPUHUMATD PEUICHHS IO UX CHIDKECHHIO;

MIPUHUMATHh MOTHBBI U apTYMEHTBI JPYTHX NIPHU aHAIHU3E PE3YIbTaTOB JACITCILHOCTH;

MIPUHUMATH Cce0sl, MIOHUMAas CBOU HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI M aPTYMEHTHI IPYTHUX MPH aHAIN3E PE3YJIbTaTOB JCSITCIHLHOCTH,

MPHU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIHOKH.

B mporiecce mocTHKeHUs TIMYHOCTHBIX PE3yIbTaTOB OCBOCHHS MPOTPAMMBI IO (PU3UKE IS YPOBHS
cpeanero oOmero obOpa3oBaHus y OOYYArOIIMXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIA HHTEIUIEKT,
MPEe/IoIararoIui copMUPOBAaHHOCTb:

CaMOCO3HaHUsI, BKIFOYAIOIIET0 CIIOCOOHOCTh TOHUMATh CBOE AYMOIMOHAIBHOE COCTOSIHUE, BU/ICTh
HaIpaBIICHUS Pa3BUTHUS COOCTBEHHON AMOIMOHAIBHOM cephl, OBITh YBEPEHHBIM B ce0¢;

CaMOPETYJIMPOBAHMS, BKJIFOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBCHHOCTH 3a
CBOE MOBEJICHUE, CIIOCOOHOCTH aJAITUPOBATHCS K IMOIIMOHAIBHBIM H3MEHEHUSIM U MPOSIBIISITH THOKOCTBD,
OBITh OTKPBITHIM HOBOMY;,

BHYTPECHHEH MOTHBAIIMH, BKIIOYAIOIICH CTPEMIICHUE K JIOCTHIKEHHUIO IS U YCIIEeXY, ONTUMU3M,
WHUIIUATHBHOCTh, YMEHHUE JICHCTBOBATH UCXOJIS U3 CBOMX BO3MOKHOCTEH;

AMIIATUH, BKIFOYAIOICH CIIOCOOHOCTh TIOHUMATh SMOIIMOHATIBHOE COCTOSIHUE JIPYTUX, YYUTHIBATH
€ro MPH OCYIICCTBICHUH OOLICHHS, CIIOCOOHOCTh K COUYBCTBHIO U CONIEPEIKUBAHUIO;

COILMAJILHBIX HABBIKOB, BKJTFOYAIOIINX CITIOCOOHOCTh BBICTPAUBATH OTHOIICHUS C JPYTHMH JIFOIbEMU,
3a00THTHCS, IPOSBIISATH HHTEPEC U Pa3pemiaTh KOHPIUKTHL.

HNPEAMETHBIE PE3YJbTATbBI

K xoHnny o6yuenus B 10 kjacce npeaMeTHble pe3ynbTaThl HA 0230BOM YPOBHE JOHKHBI OTPaXKaTh
c(OpMUPOBAHHOCTH Y 00yUaIOLIUXCS YMEHUI:

JI€MOHCTPHPOBATh Ha MPUMEpax pojib U MeCTO (PU3UKU B (POPMUPOBAHUU COBPEMEHHON HAyYHOMH
KApTUHBl MHUpA, B PAa3BUTUU COBPEMEHHON TEXHMKH WM TEXHOJIOTUH, B IPAKTHUYECKON IEATEIBHOCTH
JTIOJIEH;

YUUTHIBATh TPAHUIBl MPUMEHEHUS H3YUYEHHBIX (U3MYECKUX MOJENed: MaTepualbHas TOYKa,
MHepLUalbHas cUCTeMa OTCcUETa, abCOMOTHO TBEPOE TENO, UACATbHbIN ra3, MOAEIN CTPOSHHS ra3os,
KHUJIKOCTEH M TBEPJBIX T€J, TOUSUHBIN SJIEKTPUUYECKHM 3apsi/l IPU PELICHUH (PU3NYECKUX 3a1a4;

pacrno3HaBaTh (PU3MUECKHUE SIBJICHUS (TMPOIECCHI) U OOBACHATh UX HAa OCHOBE 3aKOHOB MEXAHHKH,
MOJIEKYJISIPHO-KUHETUYECKONH TEOPUU CTPOEHMsI BEIIECTBA W AJIEKTPOAMHAMUKH: DPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBM)KEHUE, CBOOOJIHOE MaJleHUe TeJl, IBUKEHHE IO OKPY>KHOCTH,
MHepLus, B3auMoieiictBue ten, auddysus, OpOyHOBCKOE JABHKEHHE, CTPOCHHE KUJIKOCTEH M TBEPIBIX
TeJ, U3MEHEeHHe O00bEMa Tell MpU HarpeBaHUM (OXJIaKICHHH), TEIJIOBOE pPaBHOBECHE, HCHApEHHUE,
KOHJICHCAlIUs, MJIaBJIeHNEe, KPUCTAIIN3allus, KUIIEHNE, BIaXKHOCTh BO3/lyXa, MOBHIIICHNE JTaBJICHUs Ta3a
IIPU €T0 HarpEBaHUU B 3aKPBITOM COCYJE, CBSI3b MEXKIY IapaMEeTpPaMU COCTOSIHMS T'a3a B U30IIpoLEccax,
ANEKTPU3ALNS TEJ, B3aUMOJECHCTBUE 3aps10B;

ONMCHIBATh MEXAHUYECKOE JIBM)KEHHUE, HCIOJIb3Yysd (M3MYECKHEe BEJIWYUHBI: KOOpAMHATA, IYTh,
nepeMenieHne, CKOpoCTh, YCKOpEHHE, Macca Tela, CUila, HUMITYJIbC Tela, KUHeTHYecKas HSHEeprus,
MOTEHIMAJIbHAs PHEPTUs, MEXaHu4eckass paboTa, MexaHU4YecKasi MOLTHOCTh; TP OMUCAHUU MPABHIBLHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIOJIB3YEMbIX BEIMYUH, WX O0003HAUEHUS M €IUHHUIBI, HAXOIUTh
(GbopMyIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETUUYHUHY C IPYTUMH BEIMYMHAMU;

OIMCHIBATh M3yUYEHHbIE TEIIOBBIE CBOMCTBA TEJ W TEIUIOBBIC SIBJICHMSI, UCIOB3YS (U3NUYECKUE
BEJIMYMHBL: JAaBJICHUE Tra3a, TEMIEpPATypa, CPEIHsAs KUHETHYECKas 3HEPIHsl XaOTHYECKOIO JBHUKEHUS
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MOJIEKYJI, CPETHEKBAApaTHUHAsl CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEMJIOThI, BHYTPEHH:S SHEPrus, padoTa
rasza, Ko3((UIMEHT MOJIE3HOTO JICHCTBUS TEIUIOBOTO JBUTATEIIS; IPH OMUCAHUU NIPABUIBHO TPAKTOBATH
¢u3n4YecKuil CMBICT HUCIOJIBb3YEMBIX BEIWYMH, UX O0O3HAUCHHS] M E€AWHUIIBI, HaXOIUTh (HOPMYJIHL,
CBSI3bIBAIOIIUE JAaHHYIO (GU3NYECKYIO BEJIMYUHY C IPYTMMU BEITUUMHAM;

ONMCHIBATh HW3YYEHHBIE DJIEKTPUYECKHE CBOWCTBA BEIIECTBA MW JJIEKTPUYECKUE SBICHUS
(mpoueccel), HCMONB3ys (U3NYECKHE BEIUYMHBL DJJCKTPUUYECKUN 3apsj, dJICKTPUYECKOoe ToJe,
HanpspKEHHOCTD I0JIsI, MOTEHIMAJ, Pa3sHOCTh NOTEHLMAIOB; IPU ONHWCAHUU IPABWIBHO TPAKTOBATh
(Gu3n4ecKuil CMBICI UCHOJIb3YyEMBIX BEJIUYMH, MX OOO3HAYEHMs] U €IMHUIIBl; YKa3blBaThb (POPMYJIBI,
CBSI3bIBAIOIIUE JAaHHYIO (U3NYECKYIO BEJIMUUHY C APYTMMH BETUUYHMHAMU;

aHAJTM3UPOBATh (PH3MUECKUE TPOLIECCHI U SBJICHHUS, UCTIONB3Ys (PU3NIECKHE 3aKOHBI U TPUHIUIIBL:
3aKoH BceMupHoOro Tsrotenus, |, |1 u 1l 3akonsl HetoTOHA, 3aKOH coOXpaHEeHUsI MEXaHUYECKOM SHEPTUH,
3aKOH COXPAHEHMUsS HUMILYJbCa, NMPUHLIUI CYNEPHO3ULMH CHJI, IPUHLUII PABHOIIPABUS HMHEPLHAIbHBIX
CUCTEM OTCUY€Ta, MOJIEKYJIPHO-KMHETUYECKYI0 TEOPHIO CTPOCHMSI BEILECTBA, FA30BbIC 3aKOHBI, CBA3b
CpeIHEN KHHETUYECKON 3HEPIUH TEIUIOBOTO ABMXKEHUS MOJIEKYJI C aOCOJIIOTHOM TeMIiepaTypoi, epBbIil
3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAaHEHUS AIEKTPUUYECKOTr0 3apsa, 3akoH Kyona, npu 3Tom pa3innyaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAXKEHHUE U YCJIOBUSA (TPaHULbI, 00JIACTH)
IIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TNPUHIMIIBI JEHCTBHS MAIIWH, MPUOOPOB U TEXHHUECKUX YCTPOUCTB;
pa3ianyaTth yCIOBHS UX O€30M1aCHOT0 MCIOIb30BaHUS B [IOBCEIHEBHON KU3HU;

BBIMOJIHATh 3KCIIEPUMEHTBl [0 MCCIEJOBAHUIO (PU3MYECKUX SBJICHUH M MPOLECCOB C
UCIOJIb30BAHUEM IPSIMBIX U KOCBEHHBIX M3MEPEHHUH, MpHU 3TOM (OpMyJIHpoBaTh IpobieMmy/3afgady U
TUIOTE3Y Y4eOHOr0 SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MIPEITI0KEHHOr0 000pyA0BaHHUS, IPOBOIUTH
OTIBIT U OPMYITMPOBATH BHIBOJIBI;

OCYIIECTBIISATh MpPsSIMble M KOCBEHHbIE M3MEpeHHsl (U3NYECKUX BEIWYMH, NPH 3TOM BBIOUpPATh
ONTUMANIBHBI CHOCO0 HM3MEPEeHUs M HCIOJIb30BaTh M3BECTHBIE METOJbl OLIEHKHU MOTPEUIHOCTEN
U3MEPEHMUI;

HCCIIEIOBaTh 3aBHCUMOCTH MEXAy (U3MUECKUMU BEJIWYMHAMH C HCIHOJB30BAaHUEM MPSAMBIX
U3MEpEHUH, PU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATh PE3yJIbTaThl HOIYYEHHOM 3aBUCUMOCTH
(Gu3MYecKrX BEJIMUUH B BUJIE TaOIUI U IpadMKOB, JeNaTh BHIBOJIBI IO PE3yJIbTaTaM HUCCIIEA0BaHMS;

co0nroaTh npaBuiia 0€30IacHOr0 TpyZa MpU INPOBENCHUM HMCCIEI0BAaHUN B paMKax y4eOHOTro
SKCIIEPUMEHTa, Y4YeOHO-HCCIEA0BAaTENbCKOM W TPOEKTHOM JEeATENIbHOCTH C HCHOJIb30BaHUEM
M3MEPUTENBbHBIX YCTPOMCTB U 1aOOPaTOPHOro 000PYI0BaHUS;

pemiaTh pacdy€THbIe 3a/a4M C SBHO 3aJJaHHOM (U3MYECKOl MOJENbI0, UCHOJB3Ys (U3NYecKue
3aKOHBI M MPUHIUIBI, HA OCHOBE aHaJIM3a YCJOBHS 33Ja4d BbIOMpaTh (PU3MUECKYIO MOJEIb, BBIIEISThH
¢u3nyueckre BeTUYUHBI U POpMyIIbl, HEOOXOIUMBIE [T €€ pelleHus, IPOBOJUTH PACUETHI U OLIEHUBATh
PeaIbHOCTh MOJYYEHHOTO 3HAaUeHUS! (PU3HMUECKON BETUYMHBI;

pelmars KadyeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKH HENPOTUBOPEUMBYIO LIEMOYKY
pPacCyXJIEHHI ¢ ONOPOH Ha M3YUCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (DU3UYECKHUE SBIICHNUS,

HCIIOJIb30BaTh MPH PELICHUH Y4eOHBIX 3a/lad COBpeMeHHble MH(OPMAIIMOHHBIE TEXHOJIOTHH IS
MOUCKA, CTPYKTYpPUPOBAHUs, WHTEPHpPETAllMd M TPEJICTaBICHUS Y4eOHOH M HAy4YHO-IIOMYJISIPHOMN
uHpOpMalUY, MOJYYEHHOM U3 pa3jIMYHBIX HCTOYHUKOB, KPUTHUECKHU AHAIM3HPOBATH IOJyYaEMYIO
nH(pOpMalLIO;

MPUBOJIUTH MPUMEPHI BKJIaJ]a POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAYKH,
00BSICHEHHUE MPOLIECCOB OKPYIKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;
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UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA MO (HU3UMKE B MOBCEIHEBHOHN JXM3HHM JUIsl oOecreyeHus
0€30MacHOCTH MPH 00paIIeHUH C MPUOOPaMU U TEXHUYECKUMH YCTPOUCTBAMH, [T COXPAHEHUS 3[J0POBbS
U COOJIOZICHHS HOPM SKOJIOTHYECKOTO MTOBEICHUS B OKpYXKaroIei cpere;

paboTaTh B rpyIIIe C BHITOJHEHUEM PA3IUYHBIX COLIMATBHBIX POJICH, IITaHUPOBATH PabOTy IPYIIIILI,
paloHaIbHO pacHpenessTh 00I3aHHOCTH U IUIAHUPOBATH JIEATEIbHOCTh B HECTAHJAPTHBIX CUTYAIIUsX,
aJIeKBaTHO OLIEHUBATh BKJIJl KAXKJIOTO U3 YYACTHUKOB I'PYIIIIHI B PEIICHUE PACCMATPUBAEMOM MTPOOJIEMBI.

K konmy o0yuenus B 11 ki1acce npeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTPaXaTh
c(OpMHUPOBAHHOCTH Y 00yUaIOIIUXCSI YMEHUI:

JIEMOHCTPHUPOBATh Ha MPUMEPax pojib U MecTO (HU3UKU B (OPMUPOBAHUN COBPEMEHHON HAYYHOMH
KapTUHBl MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHU U TEXHOJIOTHH, B MPAKTUUYECKOWU ACSATEIBHOCTHU
JIO/IeH, IETIOCTHOCTh U €IMHCTBO (PU3NUECKOI KapTHHBI MUPA;

YUYUTHIBATh TPAHUIIBI IPUMEHEHHS U3YUEHHBIX (PU3NUECKUX MOJIENEH: TOUYCUHBIN 3JIeKTPUUECKUN
3apsif, Iyd CBeTa, TOUCYHBIN HCTOYHUK CBETA, IEPHAS MOJIENIb aTOMAa, HYKJIOHHAsI MOJIEJIb aTOMHOTO sijipa
IIpU pelIeHnn (PU3NYECKUX 3a/1a4;

pacmo3HaBaTh (hU3WUECKHUE SBICHHUS (MPOIECCh) M OOBSACHATh HMX HA OCHOBE 3aKOHOB
ANEKTPOAMHAMUKH M KBAaHTOBOM (DM3HMKHU: »dIIEKTpUYEcKas MPOBOJAUMOCTb, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJIEHCTBHME MArHUTOB, DJIEKTPOMArHUTHAs MHIYKIUS,
JeCTBE MAarHUTHOI'O IOJii HA MPOBOJHUK C TOKOM WU JABMXKYIIMMCS 3apsl, 3JIEKTPOMAarHUTHbBIE
KojeOaHuss U BOJHBI, MPSIMOJMHENHOE pacHpOCTpPAaHEHUE CBETa, OTPaKEHUE, IPEIOMIICHUE,
unTepdepeHys, Aupakuus U MOIIpU3ALMs CBETa, TUCHepcus cBera, (hoTodnexTpuueckuid dpdext
(poroaddexrt), cBeToBOE AaBleHHWE, BO3HUKHOBEHHUE JIMHEHYATOro CIHEKTpa aroMa BOJOpoJa,
€CTECTBEHHAs U UCKYCCTBEHHAsI paJiMOAKTUBHOCT;

ONMCHIBATH U3YyYEHHBbIE CBOWCTBAa BeLIECTBA (DJIEKTPUYECKHUE, MAarHUTHBIE, ONTHYECKUE,
ANEKTPUYECKYI0 TPOBOAMMOCTh PA3NIUYHBIX CpPEI) M DIIEKTPOMArHUTHBIC sBIEHUS (TIPOIECCHI),
UCTIONB3Ysl (PU3UYECKHE BEIMYUHBI: IIIEKTPUUYECKHUI 3apsij, cujla TOKa, dJEKTPUUYECKOe HaIpsHKeHUeE,
AJIEKTPUYECKOE COMPOTHUBIIEHHE, PAa3HOCTh IOTEHIMAJOB, JJIEKTPOJBIXKYIAs cuia, paboTa TOKa,
MHIYKIHUS MarHUTHOrO mojs, cuwia Amiepa, cuia JIopeHla, MHIYKTUBHOCTb KaTYLIKH, JHEPrHs
3JIEKTPUUYECKOTO U MarHUTHOT'O MOJIeH, MEPUOJI U YacToTa KojebaHul B KoebaTeIbHOM KOHTYpE, 3apsij
U CWJIa TOKa B Ipoliecce MapMOHUYECKHUX AIIEKTPOMArHUTHBIX KojeOaHWH, (POKYCHOE paccTOsIHME U
ONTUYECKasl CUJIA JIMH3bI, IPH ONMUCAHUM IMPaBWIBHO TPAKTOBaTh (PU3MUECKHH CMBICI HCIOIb3yEMbIX
BEJIMYMH, UX OOO3HAYEHUS W €IUHUIBI, YKa3bIBaTh (POPMYJIbI, CBS3bIBAIOLINE JAAHHYIO (PU3NYECKYIO
BEJIMYUHY C IPYTUMHU BEJIMYNHAMU;

OMKCHIBATh WM3YYCHHBIC KBAHTOBBIE SIBICHUS U TPOIECCHI, UCMONB3Ys (PU3NYECKUE BEITUYUHBI:
CKOPOCTb IEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YaCTOTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, IEPUO
MoJTypacmaja, YJHeprusi CBsI3U aTOMHBIX sIIep, IPU OMUCAHUU MTPABUIIBHO TPAKTOBATh (DU3HMUECKUM CMBICTT
UCIOJIb3YEMBIX BETUYMH, UX O0O3HAYCHHS W CIUHHIIBI, YKa3bIBaTh (DOPMYIIBI, CBA3BIBAIOIINE JAHHYIO
(U3MYECKYIO BETMUUHY C APYTUMHU BEJIMUYMHAMU, BBIYUCIATH 3HaUYeHUE (U3NYECKOM BETUIHUHEI;

aHAJIM3UPOBATh (PU3UYECKUE MTPOLIECCHI U SIBICHUS, UCMONB3Ys (pU3NUecKre 3aKOHbI U MPUHIIUIIBL:
3akoH OMa, 3aKOHBI MOCJIEOBATEILHOTO U MapajuIeIbHOTO COETUHEHUS TPOBOAHHUKOB, 3aKOH JIkoys—
Jlenua, 3aK0H 3JI€KTPOMAarHUTHON MHAYKIIMH, 3aKOH MPSIMOJIMHENHOTO pacpoCTPaHEHUs CBETA, 3aKOHBI
OTpaXCHUs CBETa, 3aKOHBI MPEIOMJICHHS CBETa, ypaBHeHHe OWHITelHa ans (ortodddexra, 3aKoH
COXPaHEHHUS SHEPTUHU, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXPAHEHUS AJIEKTPUUECKOT0 3apsiia, 3aKOH
COXPaHEHHUs MacCOBOTO YKcia, MOCTyaaThl bopa, 3aKoH panoakTUBHOTO pacmnajaa, Mpu 3TOM pa3inyarh
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHUE U YCJIOBUS (TPaHUIbI, OOIACTH)
MIPUMEHUMOCTH;
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OIIPEACIATh HANPABICHHE BEKTOPAa MHAYKIMUM MATHUTHOTO IOJIS NPOBOJHUKA C TOKOM, CHJIBI
Awmriepa u cuibl JlopeHua;

CTPOUTH U OIMCHIBATh N300paXKEeHUE, CO3aBaEMOE IIJIOCKUM 3€pKajloM, TOHKOH JINH30H;

BBIMOJIHATh 3KCIIEPUMEHTBl [0 MCCIEJOBAHUIO (PU3UYECKUX SBICHUH M IPOLECCOB C
UCIOJIb30BAHUEM IPSIMBIX M KOCBEHHBIX MU3MEPEHUI: NpH 3TOM (OpMYyJIHpOBaTh MpodiieMy/3anady U
THIIOTE3Y Y4eOHOT0 3KCIIEPUMEHTA, COOMPATh YCTAaHOBKY M3 MPEIOKEHHOT0 000PYI0BaHUS, TPOBOIUTH
OIIBIT U (OPMYIIUPOBATH BHIBOJIBI;

OCYILLECTBIIATh NpPsSIMble M KOCBEHHbIE M3MEpeHHs] (U3NYECKUX BEIMYMH, IIPH 3TOM BbIOUpPATh
ONTUMAJIBHBIA CHOCO0 HM3MEPEeHUs M MCIIOJb30BaTh H3BECTHBIE METOJbl OLIEHKU IOTPEUIHOCTEH
U3MEPECHU;

UCCIIEIOBATh 3aBUCUMOCTH (DM3WYECKUX BEJIMYUH C HUCIOJIB30BAHUEM MPSIMBIX M3MEPEHHA: TPU
3TOM KOHCTPYMPOBATh YCTAaHOBKY, (PMKCHUPOBATh PE3yJIbTaThl MOJyYEHHON 3aBHCHUMOCTH (PU3HMUECKUX
BEJIMYMH B BUJIE TaOJIUI] U TpaUKOB, AeJIaTh BEIBOJBI IO pe3ysIbTaTaM UCCIIEA0BAHUS;

cobOmroaTh MpaBmia 0€30MacHOTO TPyJAa MPH MPOBEICHUU HCCIEAOBAaHMN B paMKax ydeOHOro
JKCIEPUMEHTA, Y4EOHO-HCCIEJOBATEIBCKOM U INPOEKTHOM JAEATENBHOCTH C  HCIIOJIIb30BaHUEM
M3MEPUTENBbHBIX YCTPOMCTB U 1aOOpaTOpHOro 000PY0BAaHUS;

pemiaTh pacy€THbIe 3a/Ja4M C SBHO 3aJaHHON (M3MYECKOH MOJENblo, MCIOJNB3Ys (usnyeckue
3aKOHBI M NPUHIUIBI, HA OCHOBE aHaJIM3a YCJOBUS 33Jayd BbIOMpaTh (PU3MUECKYIO MOJEIb, BBIIEISThH
¢busnveckne BeTMIUHBI U (HOPMYITbI, HEOOXOAUMBIE ISl €€ PEelIeHHs, TPOBOIUTH PACUETHI M OLICHUBATH
PEaTbHOCTh MOJIyYEHHOT'O 3HAUeHUs (PU3HMUECKON BEITUYHMHBI;

pelmars KadyeCTBEHHBIE 3aJaud: BBICTPAMBATH JIOTMUECKH HENPOTUBOPEUMBYIO LIEMOUYKY
paccyXJIeHH ¢ ONOPOH Ha N3yYEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3UUECKUE SBIICHHS,

WCIIOJIB30BATh MPU PEIICHUH y4eOHBIX 3a7ad COBPEMEHHBbIC WH(MOPMAIIMOHHBIE TEXHOJIOTUU IS
MIOUCKA, CTPYKTYpUPOBAHMs, WHTEPHpPETAllMd U TpeJICTaBIeHUs y4eOHOH M Hay4yHO-TOMYJIIPHOMN
uHpOpMalUY, MOJYYEHHOM W3 pa3jIMyHBIX HCTOUYHUKOB, KPUTHUYECKH AHAIM3HPOBATH IOIy4aeMYIO
nH(pOpMaILHIO;

OOBSACHATh NPUHLMUIIBI JIEHCTBUS MAalIMH, NMPUOOPOB M TEXHUUYECKUX YCTPOWCTB, pa3inyaTrh
yCIIOBHS UX O€30MTaCHOT0 MCIIOJB30BaHMs B TOBCEAHEBHOM KU3HM;

MPUBOANTH NMPUMEPHI BKJIaZa POCCUHCKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAYKU, B
00BSICHEHHE MPOLIECCOB OKPYKAIOILIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI;

HCIIOJIb30BaTh TEOPETHUYECKHE 3HAHMA MO (U3MKE B IMOBCEJAHEBHOM >KM3HU JJs oOecredeHus
0€30IacHOCTH MPH 00paIlleHUH ¢ MPUOOpaMH U TEXHUYECKUMHU YCTPOUCTBAMM, [T COXPAHEHUS 3/I0POBbs
U COOJTIOZICHNS HOPM 9KOJIOTHYECKOTO MOBEIEHUS B OKpYXKarolleil cpene;

paboTaTh B rpyIIIE C BHITOJHEHUEM PA3IMYHBIX COLIMATIBHBIX POJIEH, IUIAaHUPOBATh pabOTy IPYMIIbI,
paIMoOHaIbHO pacHpeeNsITh 00I3aHHOCTH U IJIaHUPOBATh JESATEIbHOCTh B HECTAHAAPTHBIX CUTYAIIMSIX,
aJIeKBaTHO OLIEHMBATh BKJAJ KaXJO0r0 M3 YYAaCTHUKOB TPYNINbl B PELIEHUE paccMaTpUBAEMOU

pOOJIEMBI.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacoB
HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(POBHIE)
Ne i/ Konrposbuble IIpakTHyeckue
NpOrpamMmbl Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoThI padoThI
Paznen 1. PUBUKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
O
1.1 VIS 1 METOL HAYHHOTO 2 https://m.eds00.ru/AVIAWVNQO
MO3HAHUS
Uroro no pazueny 2
Pazgen 2. MEXAHUKA
2.1 Kunemaruka 5 https://m.eds00.ru/SN02MCWXU
2.2 JluHamuka 7 https://m.edsoo.ru/RML6BX3PU
2.3 3aKOHBI COXpaHEHHsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/86NRCXHAT7

Hroro no pazneny 18

Paznen 3. MOJIEKYJISIPHASA ®U3NKA U TEPMOJAUHAMUKA

OCHOBBI MOJIEK -

3.1 . YIUIPHO 9 1 https://m.edsoo.ru/HRGV8NOPE
KHHETUYECKOW TeOpHUn

3.2 OCHOBBI TEpPMOAMHAMUKHI 10 1 https://m.edsoo.ru/HK6KL6RS9
A )

3.3 [DETATHBIC COCTOANMA Betliectsa 5 https://m.edsoo.ru/HSM355JCH
da30BbIE IEPEXOBI

Hroro no pazneny 24

Paznea 4. JIEKTPOJAUMHAMUKA

4.1 DnexTpocTaThKa 10 1 1 https://m.eds00.ru/LSRP72QLI



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI

IToCTOSIHHBIN 2JIEKTPUYECKUM TOK.

4.2 12 https://m.edsoo.ru/GEWTDQXWW
Toku B pa3IuvHBIX cpeiax
Hroro no pazaeny 22
OBLIEE KOJIMYECTBO YACOB I10 66

I[TPOTPAMME

24


https://m.edsoo.ru/GEWTDQXWW

11 KJIACC

HaumeHoBaHue pa3/iesioB U TEM

KoaunuyecTBO 4acoB

duekTpoHHbIe (LM (pPOBbHIE)

Ne i/t Konrpoubnsie IIpakrnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Pazpnen 1. JIEKTPOAUHAMUKA
M .0
11 ATEIITHOC HOTE. JNCKIpOMATHHITHAL 11 1 3 https://m.edso0.ru/Z2Q390NG8
WHIYKIIHS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
M
2.1 CXATIACCIHE 1 SICKTPOMBIHITIIE 9 1 https://m.eds00.ru/3ATLNQKPG6
KoJeOaHus
M
2.2 CHATHRCCIGE H STCKTPOMATHITHRE 5 1 https://m.edsoo.ru/WQT6385V1
BOJIHBI
2.3 Ornrtuka 10 3 https://m.edso0.ru/TUPOIURXM
Uroro no pazneny 24

Pasnen 3. OCHOBBI CIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

OCHOBBI CIEIIUAIBHON TEOPUHU

3.1 5 1 https://m.edsoo.ru/AOUCOVDK?2
OTHOCHUTEJIBHOCTHU
Hroro no pazneny 5
Pasznen 4. KBAHTOBASI ®PU3UKA
4.1 JIEMEHTHI KBAHTOBOU OIITHUKU 6 https://m.edsoo.ru/SWOVAWOQORS
4.2 Crtpoenue aToma 4 https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE SApO https://m.eds00.ru/97MC9DZXQ
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https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ

Hroro no pazaeny 15
Paznen 5. 9JIEMEHTbBI ACTPOHOMMUU U ACTPOPU3UKHU
5.1 DNIEMEHTHI aCTPOHOMUU U acTpohU3UKH 7 https://m.edsoo.ru/3EOD6EKXI9
Hroro mo pazaeny 7
Pa3nen 6. OBOBLIAIOLIEE IOBTOPEHUE
6.1 O6o0maro1iee NTOBTOPEHHE 4 ‘ https://m.eds00.ru/O2JEGZCIM
Hroro no pazneny 4
PesepBHOe Bpems 1 ‘
OBIIEE KOJIMYECTBO YACOB I10 66
I[MTPOT'PAMME

26


https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM

Ne

ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC

KoanuyecTBo 4acos

Tema ypoxa Beero  KOHTPO MpakTu Nara JIeKTPOHHBbIE U(PPOBHIE
n/n JbHBIE ueckue o0pazoBaTeJbHbIe pecypchbl
H3ydeHust
padoThI padoThI
‘ | yveTBepTH
Paznen 1. PUBUKA U METO/IbIl HAYUYHOI'O
INO3HAHMS — 2 yaca
1 ®duszuka — Hayka o nmpupoje. Hayunbie MeTopl O3HAHUS 1 httos://m.edsoo.ru/Y XGOSPMIP
OKpYKaroIlero Mupa 02.09.2026
Poine 1 MecTO Gpu3nKu B OpMHUPOBAHUN COBPEMEHHOMN
2 HAy4YHOM KapTUHBI MUPA, B TPAKTUYECKOU IE€SITEIbHOCTH 1 07.09.2026 https://m.edso0.ru/8HSXWFFVO
mozeit R
Paznen 2. MEXAHUKA — 18 yacos
Mexannueckoe nBuxkeHne. OTHOCUTEIHLHOCTh
3 MEXaHUYeCKOro ABmxkeHus. [lepemenienue, CKopocTs, 1 09.09.2026 https://m.eds00.ru/RSOA0VS5ZX
YCKOpEHHE R
PaBHOMEpHOE TPSIMOJIMHEHOE JBUYKEHNE 14.09.2026 = https://m.edsoo.ru/L8IPY2JEZ
PaBHOyCKOpEeHHOE PSIMOJIMHEWHOE ABUKEHUE 16.09.2026 = https://m.edsoo.ru/MDIDKJOUB
CBoOoaHoe mageHne. Y cCKopeHue CBOOOHOTO TaICHHS 21.09.2026 @ https://m.edsoo.ru/MXPLZIX8J
K 7 . i
7 PUBOJIMHEHHOE JBMKCHHE. [[BIDKCHUE MaTeprUaTbHON 1 httos://m.edsoo.rw/ TEL J2CADN
TOYKH 110 OKPYKHOCTH 23.09.2026
IT r Y
8 PUHITUTT OTHOCI/ITeHBHOC:l:I/I anunesi. IHeprinanbHbIe 1 httos://m.edsoo.ru/J60Y 7NIWN
cucteMbl orcyeta. [lepsiii 3akoH HeioToHa 28.09.2026
M . Cuna. I1 .B i
9 acca tena. Cuia. [Ipunnun cynegno:«snm/m cu1. Bropoit 1 httos://m.edsoo.ru/BVTNWTAOH
3aK0oH HproTOHA /U151 MaTepruaaIbHON TOUKH 30.09.2026
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https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH

10

Tpernii 3akoH HbpIOTOHA [UIs1 MaTEpUAIIBHBIX TOYEK

05.10.2026

https://m.edsoo.ru/JYL414UAN

11

12

3akoH BceMHUpHOro TsaroteHus. Cuna Tskectu. [lepBas
KOCMHYECKasi CKOPOCTb

Cuna ynpyroctu. 3akoH ['yka. Bec tena

07.10.2026
12.10.2026

https://m.edsoo.ru/D13D593MU

https://m.edsoo.ru/RILVFXEQD

13

14

15

16

17

18

Cuna tpenus. Koapuument tpenns. Cuna
COIIPOTHBIICHUS NPH JBH)KEHUH TEJa B )KUIKOCTU HIU Ta3e

[ToctynaTenbHOe U BpamareabHOE ABMKEHHUE aOCOTIOTHO
TBEpIOTO Tena. MoMmeHT cuibl. [1neyo cumbl. YcnoBus
paBHOBECHS TBEPAOTO TElla

I/IMHYJ'IBC MaTepHaHBHOﬁ TOYKH, CHCTCMbI MAaTCPUAJIbHBIX
TOYCK. I/IMHy.]'IBC CHIIBI. 3aKOH COXPAaHCHUS UMITYJIbCA.
PeakTuBHOE JBMXKEHUE

Il yerBepTH

PaboTa u MmoutHOCTh cuitbl. KuneTnueckas sHeprus
MaTepuaIbHOW ToukH. Teopema 00 U3MEHEHUH
KMHETUYECKON SHEPrUn

[TorenunanpHas 3Heprus. [loreHnnanbHas 3Heprus ynpyro
nepopMupoBaHHON NpyKUHBIL. [loTeHIIManbHAs SHEPrUus
Tesa BOJIM3U MOBEPXHOCTH 3eMITU

[ToTeHunanpHble U HEMOTEHIMAIbHBIE CUJIb. CBSI3b pabOThHI
HENOTEHLNAIbHBIX CUJI C U3MEHEHHEM MEXaHUUECKON
SHEPTUU CUCTEMBI T€J. 3aKOH COXPAaHEHUS MEXaHUYECKOU
SHEPrUU

14.10.2026

19.10.2026

21.10.2026

09.11.2026

11.11.2026

16.11.2026

https://m.edsoo.ru/UZBUPCM5M

https://m.edsoo.ru/IDOAU40TS

https://m.edsoo.ru/M5JQTKNWC

https://m.edsoo0.ru/J1V59L 28B

https://m.edsoo.ru/RNEXJW4KF

https://m.eds00.ru/DA3QVTOXQ

19

Jlaboparopuas padora Nel «ccnenoBanue cBA3U
paboThI CUIIBI C U3MEHEHHEM MEXaHUYeCKON SHEpruH Teja
Ha MIPUMEPE PACTSHKEHUS PE3UHOBOTO KTy Tay

18.11.2026

https://m.edsoo.ru/W1R4R88UG

20

KonTpoasnas padora Nel o teme «Kunemaruka.
JnHamuka. 3aKOHbI COXPAHEHUSI B MEXAHUKE

23.11.2026

https://m.edsoo.ru/LNM6EK6YY
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https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U
TEPMOJNHAMMUMKA - 24 yaca

OCHOBHBIE MOJIOXKEHUS MOJIEKYJIIPHO-KUHETUYECKOU

21 https://m.edsoo.ru/OEY9VYU2B
teopun. bpoyHnosckoe asrkenue. Auddysus 25.11.2026 :

99 Xapakrtep JBMKEHUS H B3aI/IMoz[eI7ICTUBm1 qiicmu BEIIIECTBA. htts://m.edsoo.ru/AUV2ZDR3X
Mopenu cTpoeHHS Ta30B, )KUJIKOCTECH U TBEPIBIX TEI 30.11.2026
Macca monekyn. KonnuectBo BemecTtsa. [loctosHHas

23 https://m.edsoo.ru/FL1BAQD13
ABOrazpo 02.12.2026 P R
TemnmoBoe paBHOBecue. TeMneparypa u €€ U3MEpeHHUE.

24 https://m.edsoo.ru/WPNY6QA8Z
[Ixana Temnepatyp Llenbcus 07.12.2026 : Q

25 Wneanensiii raz B MKT. OcnoBHoe ypaBaenne MKT 09.12.2026  https://m.edsoo.ru/UKJFVSBZO
AbcouoTHas TeMnepaTypa Kak Mepa CpeaHen

26 KUHETUYECKON SHEPIUU ABUKECHUS MOJIEKYJ. Y paBHEHUE 14.12.2026 https://m.edsoo.ru/BXUDVDG2F
Menneneesa-Knaneitpona o

27 3akon JlanbToHa. 'a30BbIe 3aKOHBI 16.12.2026  https://m.edsoo.ru/Y3WB66I3A
JIa6 6oTa Ne2 «1

08 abopaTopHasi padoTa «HccnenoBanue 3aBUCUMOCTH httos://m.edsoo.ru/35DBLKT6
MEXJly TapaMeTpaMy COCTOSIHUS Pa3pEeKEHHOTO ra3a 21.12.2026

29 N3omporeccrl B neanbHOM Ta3e U uX rpadudeckoe https://m.edso0.ru/0Z13KZNIS
MpEeACTaBICHUE 23.12.2026
BHyTpeHHsIs sHeprust TEpMOIMHAMUYECKONW CUCTEMBI U

30 crniocoObl e€ n3mMeHeHus. KonndyectBo TemnoTs! 1 padora. 98.12.2026 https://m.eds00.ru/9JQITVXI8
BHyTpeHHss SHEPTHS OJHOATOMHOTO UIEAIBHOIO ra3a o

31 Buasl Tennonepenaun 30.12.2026 = https://m.edsoo.ru/36JJ120W9

111 yerBepTH

32 VY nenpHas TEMI0EMKOCTb Bemecnfa. KonuyectBo TemioTs httns://m.edsoo.ru/SK3Y 4HE6L

Ipu Terionepenaue. AauadaTHBIN mporecce 11.01.2027

29



https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L

IlepBblil 3aKOH TEPMOAVHAMUKHU U €I0 IPUMEHEHHE K

33 https://m.edsoo.ru/2HO6R3GA8
H30IpoIeccam 13.01.2027 D
H .B i

34 €00paTUMOCTh MPOIIECCOB B Ipupoie. BTopoii 3akoH https://m.edsoo.ru/S85L WDET8
TEPMOIUHAMUKU 18.01.2027

35 [Ipunnun nevicteus u K111 TemioBoit MaivHsl 20.01.2027  https://m.edsoo.ru/DLCDEAAUC

36 [ukn Kapno u ero KIT 25.01.2027  https://m.edso0.ru/4AXPSAOV7M

37 DKOJOTHYeCKHe MPOOIeMbl TETNIOIHEPTETUKH 27.01.2027  https://m.edsoo.ru/PO7ZMYMS8I

38 Oo6o6maromuii ypok «MonekyisipHast puzuka. OCHOBBI httos://m.edsoo.ru/9EK ZODDWP
TEPMOAUHAMUKI 01.02.2027

39 Kourposbnas padora Ne2 no teme «MomnekynsipHas https://m.edsoo.r/RCARYE6ZX
¢usnuka. OCHOBBI TEPMOIMHAMHUKNY 03.02.2027

40 [TapooOpa3oBanue u KoHeHcanus. Vcmapenue u KuneHue 08.02.2027  https://m.edsoo.ru/X48Q078EE
AOCOJIIOTHAsI U OTHOCUTEJIbHAS BIIAYKHOCTH BO3/TyXa.

41 https://m.edsoo.ru/98HVAEBMM
Hacermmennsiit map 10.02.2027 1s.//M.€ds00.1u
Teépmoe Teno. Kpucramnuueckue u amopdHsbIe Tena.

42 AHn30TpONuUsA CBOMCTB KpUCTAIIOB. JKNKne KpUCTaILIbI. 15.02.2027 https://m.edsoo.ru/JXFWLMZNK
CoBpeMeHHbIE MaTepHalIbl o
[InaBnenue u KpucTauU3anus. Y aelbHas TerioTa

43 https://m.eds00.ru/OX117G6MR
riaBnenus. Cyonumanus 17.02.2027 D

44 https://m.edsoo.
VYpaBHeHHe TEI0BOro banaHca 20.02.2027 ps://m.edsoo.ru/0lUXGN2I11
Pazpnen 4. DJIEKTPOANHAMMKA 22 yaca

45 DIeKTpu3anus Teil. DIEKTPUIECKUi 3apsia. [[Ba Buaa httos://m.edsoo.ru/0J2S7WSBM
AIEKTPUUECKUX 3apsI0B 24.02.2027

46 [IpoBOAHMKY, TUINEKTPUKH U TIOTYTPOBOIHUKU. 3aKOH https://m.edsoo.ru/F3YVPOUYH
COXpaHEHUS IEKTPUIECKOTO 3apsiaa 01.03.2027

30



https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH

47

BsaumonerictBue 3apsnoB. 3akoH Kynona. Toueunsiii
JIEKTPUUYECKUIL 3apsiz

03.03.2027

https://m.edsoo.ru/5U3BUOTHH

48

49

50

HanpstxénHocTs asekTpudeckoro nois. Ipunnun
CYyNEpIO3UIIUU INEKTPUUECKUX TTosieH. JInnnun
HaNPsHKEHHOCTH

Pa6oTa cui OJICKTPOCTATUYCCKOI'O I10JIs. HOTCHHI/IaJ'I.
PaznocTh noTeHIMaI0B

HpOBO,I[HI/IKI/I H JUBJICKTPUKHU B SJICKTPOCTATUYCCKOM II0JIC.
HHSHGKTpI/I‘{eCKaﬂ IMPpOHUIIACMOCTDb

10.03.2027

15.03.2027

17.03.2027

https://m.edsoo.ru/91IKAWD2V6

https://m.edsoo.ru/\VOPD9ASLF

https://m.edsoo.ru/12P2S312Z

51

OnexTpoémkocTs. KonneHcarop. D1eKTpoeMKOCTh
IUIOCKOTO KOHJIEHCATOPa. DHEPTHsl apsKEHHOTO
KOHJICHCATOpa

22.03.2027

https://m.edsoo.ru/B1UPRD52W

52

Jlaboparopuasi padora Ne3 "H3mepenue 3MeKTpOEMKOCTH
KOHJIeHcaTopa"

VI yerBepTh

24.03.2027

https://m.edsoo.ru/PBGM4F845

53

[TpuHIMTT NEHCTBUS U IPUMEHEHNE KOHAEHCATOPOB,
KOIMPOBAJILHOTO alllapara, CTpyHHOro mpuHTEpa.
DneKTpocTaTHuecKas 3aluTa. 3a3eMIIeHHe
ANEKTPONpUOOpPOB

05.04.2027

https://m.edsoo.ru/H3Q9PNHYY

54

55

56

DIJIEKTPUYECKUH TOK, YCIOBHUSA €0 CYIIECTBOBAHUS.
[Tocrosinubiif Tok. Cuna Toka. Hanpsixenue.
ComnporuBnenue. 3akoH OMa /1t y4acTKa 1enu

[TocnenoBarenvHOE, MapasieibHOE, CMEIIAaHHOE
COEIMHEHHE MPOBOAHUKOB.

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. 3aKOH
Jxoyina-Jlenna

07.04.2027

12.04.2027

14.04.2027

https://m.edsoo.ru/D6Y72A4B7

https://m.edso0.ru/SLKT3UPUR

https://m.edsoo.ru/LESHA2A3M

57

3akon OMa 1Sl TOJTHOM (3aMKHYTO# ) SJIEKTPUUYECKOM TIETTH.

Kopotkoe 3ambikaHue.

19.04.2027

https://m.edsoo.ru/YN5BF7PBS
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https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/PBGM4F845
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Jlaboparopuas padora Ned «M3mepenne DJIC ucrounuka
TOKa ¥ €r0 BHYTPEHHETO COMPOTHUBIICHUS»

58

59

60

Kontpouabnas pabora Ne3 o reme «eKTpoCTaTHKA.
IToCTOSIHHBIN 2JIEKTPUYECKUM TOK. TOKH B pa3IMyHBIX
cpeaax»

OneKTpOHHAs IPOBOJAUMOCTD TBEPABIX METAJIOB.
3aBHCUMOCTb COIIPOTUBIICHHSI METAJNIOB OT TEMIIEPATYPHI.
CBepXITpOBOIUMOCTh

DneKkTpruyecKkuil Tok B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX
MTy4YKOB

21.04.2027

26.04.2027

28.04.2027

https://m.edsoo.ru/PASKIGWP4

https://m.edsoo.ru/WMNNBQL9H

https://m.edsoo.ru/4CCYCJ785

61

[TonmynpoBoAHUKH, UX COOCTBEHHAS U TIPUMECHAs
npoBoauMocTh. CBoOMCTBA p—N-Tiepexoa.
[TonynpoBOoAHUKOBEIE TPUOOPHI

05.05.2027

https://m.edsoo.ru/S55A1DQUR

62

63

64

DNEKTPUUECKHUIA TOK B paCTBOPAX M pacIliaBax
AJIEKTPOIHUTOB. DIIEKTPOIUTHIECKAS TUCCOITUAIIHS.
DNeKTpon3

OnexTpuuecKkui ToK B razax. CaMOCTOSTENBHBIN U
HECaMOCTOATENbHBIN pa3psal. Monnus. I1nazma
DnexTpuueckre npuOopsl U yCTPOMCTBA U UX

npakTU4Yeckoe npuMeHenue. [IpaBuia TeXHUKH
0€30I1aCHOCTH

12.05.2027

17.05.2027

19.05.2027

https://m.edsoo.ru/QUOQUWV91

https://m.edsoo.ru/2VX2KLFQA

https://m.edsoo.ru/KJA02KUP5

65

DnexTpuueckre NpuOopsl U yCTPOMCTBA U UX
npakTHdeckoe mpuMenenue. [IpaBuia TeXHUKH
Oe3omacHoOCTH

24.05.2027

https://m.edsoo.ru/KJA02KUP5

66

PesepBHblil ypok. O600maromuii ypok o reme
"DneKTpUYECKUid TOK B pa3iinuHbIX cpeaax”

26.05.2027

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

66
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11 KJIACC

KoanyecTBo 4acoB

Ne Tema ypoka Beero  KOHTPO MpaxTn Nara JJ1eKTPOHHBbIE HU(PPOBHIE
n/n JbHBIE ueckue o0pazoBaTeJbHbIe pecypchbl
U3ydeHus
padoThI padoThI
| yeTBepTH
Paznea 1. JIEKTPOJAUHAMMUKA - 11 yacos
ITocTossHHBIE MArHUTHI U UX B3aUMOJEHCTBUE. MarHuTHOE
1 nosie. BeKTop MarHuTHON MHAYKIMU. JINHUM MarHUTHON 1 02.09.2026 https://m.edsoo.ru/4DMOYI1IJNG
WHIYKIMN R
9 MaFHI/ITHOUe T10JI€ MMPOBOIHMKA C TOKOM. OnbIT Dpcrena. 1 httos://m.edsoo.ru/LLECTATEX
B3aumopeiicTBre MPOBOAHUKOB C TOKOM 07.09.2026
JlabopaTopHas padora Nel «U1
3 paropHasl pabot (ISYHCHHE MATHHIHOTO HoM 1 1 https://m.edsoo.ru/HGHXLNLRZ
KaTyIIKH C TOKOM» 09.09.2026
JlelficTBHe MarHUTHOTO TOJISI HA MPOBOAHUK ¢ ToKOM. Cuia
Awmrmepa.
4 1 1 https://m.edsoo.ru/UVHDISEX4
JlabopaTopnasi padora Ne2 «MccnenoBanue nedcTBus 14.09.2026 :
MOCTOSIHHOTO MarHuTa Ha PamMKy C TOKOM
JlelicTBME MAarHUTHOTO TOJIS1 HA JIBHOXKYIIIYFOCS
5 3apspkeHHyro yactunyy. Cuia Jlopenna. Pabota cuitel 1 16.09.2026 https://m.edsoo.ru/7ABZQGQC9
JlopeHia e
OnekTpoMarHuTHas MHAYKIUA. [I0TOk BeKTOpa MarHUTHOU
6 nHaykiuu. DJIC nHIyKiuu. 3aKOH 3J€KTPOMArHUTHOM 1 21.09.2026 https://m.edsoo.ru/VA26C9C3J
uaaykimn Oapases R
Jlabo ast padora Ne3 «1
7 paTopHas pv " (FCCTIEAOBATIHE ABICHI 1 1 https://m.edso0.ru/XZS5MQCBU
3JICKTPOMArHUTHOW WHTYKITAW 23.09.2026
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https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9
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https://m.edsoo.ru/XZS5MQCBU

NunyxktuBHocts. SABnenue camounaykiuu. 3/C
CAaMOMHJIYKITUU. DHEPIHsl MATHUTHOTO TOJIS KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

28.09.2026

https://m.edsoo.ru/EOTONSAEA

TexHuuecKue yCTpOMCTBA U UX IPUMEHEHHUE: TTOCTOSIHHBIE
MAarHHTHI, 3JIEKTPOMATrHUTBI, JIEKTPOJIBUTATENb,
YCKOPHUTEIIH 3JIEMEHTAPHBIX YACTHL], UHAYKIIMOHHAS NI€Yb

30.09.2026

https://m.edsoo.ru/UWNLFA9L6

10

11

12

13

O6o6maromuil ypok «MarautHoe mnosie.
DNEKTPOMArHUTHAS] WHTYKITHS

KonTpoasnas padora Nel mo teme «MarautHoe mosie.
DJIEKTPOMAarHuTHasE UHIYKIUS»

Paznea 2. KOJIEBAHUSA U BOJIHBI - 24 yaca

CBoboaHble MexaHnueckue kojaedbanus. ['apmonnueckue
KosiebaHus. YpaBHEHHE TapMOHMYECKUX KOJIeOaHUH.
[IpeBpamienue 3Heprun

JlabopaTopnas padora Ned «MccnegoBanue 3aBUCUMOCTH
nepuoa MajblX KolleOaHUii rpy3a Ha HUTU OT JUIMHBI HUTH
1 MaccChl rpy3a»

05.10.2026

07.10.2026

12.10.2026

14.10.2026

https://m.edsoo.ru/COB05BGMC

https://m.edsoo.ru/8X637ELEU

https://m.edso00.ru/9Y6GYWEVP

https://m.edsoo.ru/DPZ8KR61C

14

KonebarenbHbiit koHTYp. CBOOOIHBIE 2JIEKTPOMArHUTHBIC
KoJieOaHus B UATHHOM KOJIe0aTeTbHOM KOHTYPE.
AHaJOTUs MEXIYy MEXaHHUYECKUMHU U DJIEKTPOMATHUTHBIMU
KoJIe0aHUsIMU

19.10.2026

https://m.edsoo.ru/H6JCO5BAD

15

®opmyna ToMcoHa. 3aKOH COXpaHEHMS SHEPTUU B
u/iealbHOM K0J1e0aTeIbHOM KOHTYpe

21.10.2026

https://m.edsoo.ru/MHNWD2LHU

16

Il yveTBepTH

[IpencraBienue o 3aTyxaronuX KoieOaHUIX.
Brinyxiennble Mexanuueckue konebanus. Pezonanc.
BrIHyX/1eHHBIE 3JICKTPOMAarHUTHBIE KOJIeOaHus

09.11.2026

https://m.edsoo.ru/FMBDWPPG4
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https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP
https://m.edsoo.ru/DPZ8KR61C
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https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4

[Iepemennslii Tok. CHHYCOUJAJIbHBIN IEPEMEHHBIN TOK.

17 MoOUHOCTh EPEMEHHOTO TOKa. AMIUTUTYTHOE U 11.11.2026 https://m.edsoo.ru/VDEYXRVUI
JeiCTBYIOIIEeE 3HAYCHHUE CUIIbI TOKA U HANPSLKEHUS o

18 TpaHC(bopMaTij. [TpousBoacTBO, Iepenaya U NoTpedIeHNe httos://m.edsoo.ru/LZWZUL8OK
ANEKTPUUECKOM SHEPTUU 16.11.2026
YCTpoiCTBO U IPAaKTUYECKOE TPUMEHEHHE

19 3JIEKTPUYECKOr0 3BOHKA, TeHEpaTOpa MEPEMEHHOI0 TOKa, 18.11.2026 https://m.eds00.ru/93Z12W4QQ
JMHUH 37eKTponepead o
DKOJOTUYECKHE PUCKU TIPU MTPOU3BOJICTBE

20 31eKkTpo3Hepruu. Kynbrypa ucnosb30BaHus 93.11.2026 https://m.edsoo.ru/3DUNYKWNO
3JIEKTPOIHEPTHH B MMOBCEAHEBHON KU3HU o
MexaHnuecKre BOJIHBI, YCIIOBUS PaCIPOCTPAHEHHUS.

21 ITepuon. CxopocTh pacipOCTpaHEHUS U IMHA BOJIHBI. 25 11.2026 https://m.edsoo.ru/W2XBOR3HJ
ITonepeuHble U MPOIOJIBHBIE BOIHBI o
3Byk. CxopocTb 3ByKa. I poMKoCTh 3ByKa. BeicoTa ToHa.

22 https://m.eds00.ru/Z827Q6V70
Tem6p 38yKa 30.11.2026 Q

93 ONEKTPOMAarHUTHHIE BOJIHBI, UX CBOMCTBA U CKOPOCTb. https://m.eds00.ru/SWB57C06X
[IIkana 371€eKTPOMAarHUTHBIX BOJH 02.12.2026

24 [IpuHIUITBI paInOCBA3H U TEJIEBUICHU. PazBuTHe cpeacTs https://m.eds00.ru/2WOTSLGLV
cBs3u. Paguonokanus 07.12.2026

25 K oora Ne2 «Koneb https://m.edsoo.ru/IHURON80B

oHTpoJibHast paboTa Ne2 «Konebanus v BOJIHbBD) 09.12.2026 p

26 HpﬂMOJ‘IHHCﬁHOCVpaCHpOCTpaHCHI/Ie CBETa B OAHOPOIHOU https://m.edsoo.r/HUF74ANDOW
cpene. ToueuHblil ICTOYHUK cBeTa. JIyu cBeta 14.12.2026

97 OTtpaxxenue cheTa. 3akoHbl oTpakeHus cBeta. [locTpoenue httos://m.edsoo.ru/IMBKOM227
M300paXEHHI B IIIOCKOM 3€pKaje 16.12.2026

28 HpeJ'IOMJ'IeHI:Ie cBeta. [lonHOE BHYTpEeHHEE OTpaKEHHUE. https://m.edsoo.ru/VAIRISTRN
[IpenenbHBIN Yo MOJTHOTO BHYTPEHHETO OTPAKECHUS 21.12.2026
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https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN

JlabopaTopuasi paGora NeS «/3mepeHne nokazareins

29 https://m.edsoo.ru/JO2EIM1D

MIPEIOMIICHUS CTEKIIa» 23.12.2026 . Q
T 7 . D

30 .HI/IHSB{ ocTpoeHue n3odpaxennii B muH3e. opmyna httos://m.edsoo.ruM2MMSIKIC
TOHKOM JIMH3bI. Y BEJIMUEHUE JTUH3bI 28.12.2026

31 J1a60paT0pHvaﬂ padora Ne6 «HMccnenoBanue CBOMCTB https://m.edsoo.ru/O1ZCMW980
M300paKCHHUH B JIMH3AX) 30.12.2026

11 yeTrBepTH

Hucnepcus cBeta. CnoxxHblit coctaB 6enoro cera. L[ser.

32 JlaGopaTopuasi pa6ota Ne7 «Habmronenue qucnepcuu 11.01.2027 https://m.edsoo.ru/K9OWVKE11
CBETa» R
14 . .

33 Hrepepenus CBeTé_l_ Judppaicus cpeta https://m.edsoo.ru/C8L CRSEJI
Hudpaknronnas pemerka 13.01.2027

34 ITonnepeunocTh cBETOBBIX BOJH. [lonspusamus ceeta 18.01.2027 https://m.eds00.ru/Q2118XY0J
Pa3znen 3. OCHOBBI CIHIEITUAJIBHOM TEOPUN
OTHOCHUTEJIBHOCTH - 5 yacoB

35 OnTuueckue NpudOPHI U YCTPONCTBA U YCIOBUS UX https://m.edsoo.ru/M5127JY GT
0e30MacHOT0 MPUMEHEHUS 20.01.2027
r 7 .

36 PaHUIIBI HpI/IMeHI/IMOCTI:I KJTACCHYECKON MEXaHUKH httos://m.edsoo.ru/PGBIFIEN
[TocTynaTel cienuaibHOM TEOPUH OTHOCUTEIHLHOCTH 25.01.2027

37 OTHOCUTETHHOCTH OJTHOBPEMEHHOCTHU. 3aMeJJICHHE httos://m.edsoo.rw/OVL MCNGB?
BPEMEHHU U COKPAIICHHUE ITTUHBI 27.01.2027

38 DHeprus u I/IMl'IyJ:I’BC pEeNSITUBUCTCKOM YacTUllbl. CBS3b httos://m.edsoo.ru/190ZY 4BUB
MAacChl C SHEPTUEeN U UMITYJIbCOM. DHEPIusl MOKOs 01.02.2027
K 0 .

39 OHTpOJILHilSl padora Ne3 «Ontuka. OCHOBBI https://m.edsoo.ru/L 8689JPL
CIIEIUATILHON TEOPUH OTHOCUTEIIHHOCTH 03.02.2027

Pa3zgen 4. KBAHTOBAS ®U3UKA — 15 yacoB
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https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI
https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI

40

®oronsl. Dopmyna [Inanka. JHeprus U UMIyIbC GoToHa

https://m.edsoo.ru/ZL6P16LAQ

08.02.2027
OtxkpeiTre U uccnenoanue Gorordpdexra. Onbiter A. I'.
41 https://m.edso0.ru/PGL5XXSRO
Cronetosa 10.02.2027 "V
42 3akonbl Gororddekra. YpaBHeHUE DUHINTCHHA IS httos://m.edsoo.ru/YL CK770G8
dororddekra. «Kpacnas rpanuna» porosddexra 15.02.2027
43 I[alaneHHe ceera. Oneite [1. H. JIeOeneBa. Xumudaeckoe httos://m.edsoo.r/EGO6ZOLSA
JIIEUCTBUE CBETA 17.02.2027
TexHudeckue yCcTponucTBa U NPaKTUYECKOE IPUMEHEHUE:!
44 ¢doTorIeMeHT, POTOMATIHK, COTHEUHAs Oarapes, 90.02.2027 https://m.edsoo.ru/UFQDRSL5M
CBETOMOT .
45 P i https://m.edsoo.ru/ZE73A67B1
elIeHHe 3a]1a4 10 TeMe «DJIEMEHTbI KBAHTOBOW ONTUKN» 94.02.2027 p
46 Mogens atoma Tomcona. OnbiTel Pezepdopa mo htts://m.edsoo.ru/EIC1LPOHN
paccessHMIO a-yacTtull. [Inanerapnas Monens atoMa 01.03.2027
47 II b https://m.eds00.ru/6X7GFHZ9X
OCTYIATHL Hopa 03.03.2027 P
"
48 37y4eHHE U MOTJIOIIEHUE (I)OTOHOBVHpI/I nepexojie aToma httos://m.edsoo.ru/NNEBHZYBE
C OJJTHOTO YPOBHS SHEPTUM Ha Apyroi. Buasl cnekTpos 10.03.2027
BonHoBBIe cBOMcTBa yacTull. BosHbl ne bpons.
49 KopnyckynsapHo-BonHOBOH Ayanu3M. CHOHTaHHOE U 15.03.2027 https://m.eds00.ru/J710TLFCO
BBIHY)KJICHHOE U3JTyueHHE o
50 OtkpriTue paguoakTuBHOCTU. OnbITH Pesepdopra o https://m.edsoo.ru/TSIEUU3TP
OTIPEIETICHUIO COCTaBa PAAMOAKTUBHOTO U3ITyUCHUS 17.03.2027
51 CgoiictBa anb(a-, 6era-, ramma-u3nydenus. Biusaue httos://m.edsoo.ru/UOIROSOZS
PaAMOAKTUBHOCTH HA KUBBIE OpPraHU3MBI 22.03.2027
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https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
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52

53

54

OTkpbITHE IPOTOHA U HeWTpoHa. V3oTonbl. Anbga-pacna,.
DIIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaz. ["'amma-
U3ITyuyeHue

VI yerBepTh

DHeprus CBS3U HYKIIOHOB B sifjpe. SIepHble peakiuu.
Snepnbiii peaktop. [IpodraemMsbl, MepCreKTUBEI,
9KOJIOTHYECKHE ACIIEKTHI SIEPHON YHEPTETHKU

DOnemeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA. MEeToIbI
HAOJIO/IEHUS M PErHCTPAIMK SJIEMEHTAPHBIX YACTHII.
Kpyrasiit cton «@yH1ameHTalbHbIE B3aUMOJICHCTBUSL.
EnunctBO uznyeckoil KapTUHBI MUPay

Pazgea 5. DJIEMEHTBI ACTPOHOMUHU U
ACTPOPU3UKU — 7 yacoB

24.03.2027

05.04.2027

07.04.2027

https://m.edsoo.ru/H2XIHOG3E

https://m.edsoo.ru/CFJYJSSIG

https://m.edsoo.ru/SUC62U40A

55

Oranbl pa3Butus actpoHoMmuu. [IpukmnagHoe u
MHPOBO33PEHUYECKOE 3HAUCHUE aCTPOHOMUU. By
3B&3nHOTO HeOa. Co3Be3us, ipKUe 3BE3/IbI, TUIAHETHI, UX
BuauMoe asvxenne. ConHeuHas cucTeMa

12.04.2027

https://m.edso0.ru/5PXS219VY

56

57

58

Comnnue. ConHeyHast akTUBHOCTb. VICTOYHUK SHEprun
CoiHna u 3B€37

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. 3BE3 I TTIaBHOM
MOCJIEeI0BAaTeNbHOCTU. BHYTpeHHEee cTpoeHHe 3BE3I.
CoBpeMeHHBIE MPeJICTaBICHUS O IPOUCXOXKICHUN U
sBosroru ConHIa 1 3B€371

Mieunsiii [1yte — Hama I'anaktuka. ITonoxenue u
neuxenne Comnuua B ["anaktuke. ['anaktuku. Y€pHbie
JBIPBI B sIAPaXxX rajJakTHK

14.04.2027

19.04.2027

21.04.2027

https://m.edsoo.ru/1JZR54JA0

https://m.eds00.ru/GGD3W74Z0

https://m.edsoo.ru/L2U4S1HU2

59

Bcenennas. Pa3z6eranue ranaktuk. Teopust boibiioro
B3phIBa. PenmukTOBOE M3MyueHue. MeTtarajlakTuka

26.04.2027

https://m.edsoo.ru/9IWRLVWNN
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https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/1JZR54JA0
https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/9IWRLVWNN

60 Hepemennsie mpo0ieMbl aCTPOHOMUU 1 98.04.2027 https://m.edsoo.ru/LJHNL2MCF
KonTtposbnas pabora Ned «D1neMeHTBI aCTPOHOMUU U

61 1 https://m.edso0.ru/TXTTCT488
acTpOPUBHKI 05.05.2027 : .
Paznen 6. OBOBLIAIOIIEE IOBTOPEHMUE — 4 yaca
O6o6maromuii ypok. Poib pusuku u actpoHomMuu B

62 SKOHOMMYECKOH, TEXHOIOTHMYECKOM, COIIMAILHON 1 1 12.05.2027 https://m.edsoo.ru/WNJ5CRXYD
ATHYECKON cepax NesITeTbHOCTH YeIOBeKa R

i .P

63 O606111a101111/mu YPOK OUJH) Y MeCTO (PM3HKH B aCTPOHOMHH 1 httos://m.edsoo.ru/2PEPB28UE
B COBPEMEHHOM HAay4YHOUN KapTUHE MUpa 17.05.2027
O6o6maromuit ypok. Poib ¢pusndeckoii Teopuu B

64 (hOpMHUPOBAHKH MPEJCTABICHUN 0 PU3NUECKON KapTUHE 1 10.05.2027 https://m.edso0o.ru/Y29SVPCVR
Mupa R
O6o6maromuii ypok. Mecto gpusndeckoil KApTUHBI MUPA B

65 00111eM psATy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX 1 24.05.2027 https://m.edsoo.ru/LKNUIKHZH
IpeJCTaBIeHUN 0 MPUPOe o
P i 1

66 €3€pBHBII YPOK 96.05.2027

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 66
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https://m.edsoo.ru/LJHNL2MCF
https://m.edsoo.ru/TXTTCT488
https://m.edsoo.ru/WNJ5CRXYD
https://m.edsoo.ru/2PFPB28UF
https://m.edsoo.ru/Y29SVPCVR
https://m.edsoo.ru/LKNUIKHZH

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU MIPOI'PAMMBI

10 KJIACC
Kon N .
DOBEDSEMOL0 IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM 00pa3oBaTe/ibLHOI
poBep NMPOrpaMMbl cpeHero 001ero 00pa3oBaHus
pe3yJbTarTa

JIeMOHCTpUPOBATH HA IPUMEPAX POJIb U MECTO (PU3UKHU B HOPMUPOBAHHH COBPEMEHHOM
10.1 Hay4YHOW KapTUHbl MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKM U TEXHOJIOTMM, B
MPAKTUYECKOU EeSTEIbHOCTH JIIOICH

VY4uTHIBaTh TPAHUIIBI IPUMEHEHUS N3YyUCHHBIX (PU3NYECKUX MOAeNel: MaTepuaibHas
TOYKa, MHEpLHUAIbHAsA CUCTeMa OTCU€Ta, abCOMIOTHO TBEPAOE TEJO, MACANIBHBIN Ta3;
MOJIETIH CTPOCHUS Ta30B, )KUAKOCTEH M TBEPIBIX TeJl, TOUYCUHBIH 3JIEKTPHUSCKUN 3apsi
— MY pereHnn PU3NIeCcKuX 3a1a4

10.2

Pacno3naBath ¢uznyeckue sBJIeHUs (IIPOLECCh) U OOBICHATh UX HA OCHOBE 3aKOHOB
MCXaHUKH, MOJIGKYJIﬁpHO-KI/IHeTI/IquKOf/'I TCOpUuHn CTPOCHHA BEUICCTBa n
JJIEKTPOJMHAMUKHN: PAaBHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEMHOE ABUKCHUE,
cBOOOIHOE Ma/IeHUE TeJ, JBUKEHHUE M0 OKPYKHOCTH, MHEPIUs, B3aUMOJICHCTBUE TETT;
muddy3usi, OpOYHOBCKOE JIBM)KEHHE, CTPOEHHE KHJAKOCTEH U TBEPABIX Tel,
u3MeHeHHue 00bEéMa Tel NpU HarpeBaHuM (OXJIaKJIEHUH), TEIJIOBOE pPAaBHOBECHE,
UCIIapeHue, KOHICHCAlus, IUIAaBICHUE, KPUCTAJIM3ALMS, KUIIEHHUE, BIIAXHOCTb
BO34YyXa, MMOBBINICHUC JABJICHH I'a3da IIpU €0 Harp€BaHWU B 3aKPbITOM COCYAC, CBA3b
MEXIYy IapaMeTpamMH COCTOSIHUS Tra3a B H30IpOLEeccax; JJIEKTPU3alus Tell,
B3aMMOJICUCTBHUE 3aps0B

10.3

OnuceiBaTh MCXaHHUYCCKOC  JIBUKCHUC, HCIIOJIb3YyA (1)I/I?,I/ILIGCKI/I€ BCJIIMYHUHBI:
KOOpJAuHara, nyTb, IEPEMCIICHUC, CKOPOCTh, YCKOPCHUE, MacCa TCJla, CUJid, UMITYJIbC
TCJIa, KHHCTHYCCKAasd OHCPIrHid, IMNOTCHUUAJIbHAsA OJOHCPIrusd, MCXaHUYCCKasd pa60Ta,
MCXAaHUYCCKasA MOIIHOCTD; IIPU OITMCAHHUU NTPABUIIbHO TPAKTOBATH (I)I/ISI/I‘-ICCKI/Iﬁ CMBICJI
HCIIOJIB3YCMbBIX BCJIWYWH, HX 0003HAYCHHUSI | CAWHUIbI, HaXOJIWUThb q)OpMYJ'[BI,
CBA3BIBAOIINEC JAHHYIO (I)I/I3I/IIICCKYIO BCJIIMYMHY C APYTUMHU BCINYUHAMU

104

OnuceiBaTh M3y4YCHHBIE TEIUIOBBIE CBOMCTBA TENI U TEIUIOBBIE SIBJICHUS, MCIOJb3Ys
¢u3nyeckue BENWYMHBL: JIaBJIIEHWE Trasza, TeMIeparypa, CpeIHss KUHeTHdecKas
OHEPTUsl XAaOTHMYECKOTO JBMXKEHHMS MOJIEKYJ, CpEAHEKBaJpaTH4Has CKOPOCThb
10.5 MOJIEKYJI, KOJIMUECTBO TEIUIOThI, BHYTPEHHSsI 3HEprus, pabora raza, kodpduuueHr
IIOJIE3HOTO JEHCTBUS TEIUIOBOTO JBUTraTelsl; IPU OMMCAHUU NPABUIBHO TPAKTOBATh
(bU3NYEeCKU CMBICI UCTIONb3YEMBIX BEJIMUMH, UX 0003HAUEHHUSI U €IMHUILIBI, HAXOIUTh
(GbopMyIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYMHY C IPYTUMH BEJIMYHMHAM

OnuceIBaTh U3y4YEHHBIE NIEKTPUUECKUE CBOMCTBA BELLIECTBA U DIIEKTPUUECKHE SBICHUS
(mporecchl),  UCMONB3YS  (U3WYECKHE  BEIMUMHBL:  DJIEKTPUYECKUNA  3apsl,
NEKTPUYECKOE T10J1€, HANIPSKEHHOCTD MO0JIsA, TOTEHLIMAJ, Pa3HOCTh TOTEHLIUAJIOB; IpU

10.6 OMMCAaHUU TPABUIBHO TPAKTOBAaTh (PU3MUECKHUI CMBICI HCHOJIb3YEMBIX BEJIWYHH, UX
0003HAYCHMS U €TUHMIIBI;, YKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOINE TAaHHYIO (PH3NUECKYIO
BEJIMYMHY C IPYTUMH BeTMYMHAMHU
aHAJIM3UPOBaTh (PU3NUECKUE MPOLECCH U SIBICHUS, UCTIONB3Ys (PU3NUECKHUE 3aKOHBI U
107 NPUHLIMIBL: 3aKoH BcemupHoro tsrotenus, |, Il u Il 3axonst HbloToHa, 3akoH

COXpaHEHUsI MEXaHUYECKOM SHEpPruM, 3aKOH COXPAHEHUS HUMIIYJIbCa, MPUHIUI
CYNEpPHO3UIMK CWUJI, TPUHLUI PABHONpPABUS HMHEPUUATbHBIX CHCTEM OTCUETa;
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MOJIEKYJISIPHO-KUHETUUECKYI0 TEOPHUIO CTPOEHHS BEIIECTBA, Fa30BbIE 3aKOHBI, CBS3b
CpeAHel KHMHETHMYECKOW SHEpruM TEeIUIOBOIO [BM)KEHUS MOJEKYJl C aOCOIIOTHOMN
TEMIEPATypOil, IEPBBII 3aKOH TEPMOJMHAMUKHU; 3aKOH COXPAHEHUS 3JIEKTPUUECKOIO
3apsiza, 3akoH KyJiioHa; mpu 3TOM pa3inyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €roO
MaTEMaTHYECKOE BhIPAXKEHHUE U YCIIOBHS (IpaHULbl, 00JaCTH) IPUMEHUMOCTH

10.8

OOBSCHATH OCHOBHBIC MPHUHLUIBI JEHCTBUS MAIIUH, NPUOOPOB M TEXHUYECKUX
YCTPOWCTB; pa3iauyaTh YCIOBHsSI HUX O€30MaCHOrO HCIOJIb30BAaHUS B ITOBCEIHEBHOM
KU3HU

10.9

10.10

10.11

10.12

10.13

10.14

10.15

BBINONHATE SKCHEPUMEHTHI 110 UCCIEIOBAHUIO (PM3UYECKUX SIBICHUH M MPOIECCOB C
UCIIOJIb30BAHUEM TPSIMBIX M KOCBEHHBIX H3MEPCHUH; TpPU ITOM (OPMYITHPOBATH
npobiieMy (3amady) W TUNOTE3y YYEOHOTO SKCIIEPUMEHTa, COOMpATh YCTAaHOBKY W3
MIPEJUIOKEHHOT0 000PYI0BaHUS, POBOIUTH OIBIT U (POPMYIIMPOBATH BHIBOIBI

OcCylecTBIATh NMPSIMbIE U KOCBEHHBIE M3MEPEHUs (PU3MYECKHX BEIUYUH; MPH 3TOM
BBEIOMpATh ONTUMAJBHBIA CIIOCOO W3MEPCHHS] M HCIOJIh30BaTh W3BECTHBIC METOJIBI
OIIEHKH MOTPEIIHOCTEN U3MEpEHU

HccnenoBaTh 3aBUCHMOCTH MEXAY (PU3MUECKUMH BEIMYMHAMM C HCIIOJIb30BaHHEM
MPSIMBIX U3MEPEHUH; IPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YJIbTaThI
MOJIyYEHHOH 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TAOIUL U TpaUKOB, J1€1aTh
BBIBO/IBI 10 PE3YJIbTATaM UCCIIEAOBaHUSA

CobmoiaTh mpaBmiia 0€e30MacHOro TPyJAa MPHU MPOBEIECHUU HUCCIEIOBAaHUI B paMKax
Y4e0HOTO IKCIEPUMEHTA, Y4eOHO-HUCCIIETOBATEIBCKOW U MPOEKTHOW JESITEIHHOCTH C
MCIOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOUCTB U JIa0OPaTOPHOT0 000PYI0BaAHHUS

Pemate pacuéTHble 3agaud ¢ SBHO 33JaHHOM (DU3UYECKOM MOJEINbI0, HCIOJb3Ys
¢u3nyecKkrue 3aKOHbl W MPHUHIMIBI; HA OCHOBE aHaJIM3a YCJIOBUS 3a/a4d BbIOMpAThH
(GU3MYECKy0 MOJIeNb, BBIICIATh (PU3HUECKUE BEIUYMHBI U (HOPMYJIbI, HEOOXOIUMBIE
1U1s €€ pelIeHUs], TPOBOIUTH PAaCU€Thl U OLIEHUBATh PEAIbHOCTD MOJIYYEHHOI'0 3HAUE€HUS
($u3n4YecKoil BeTUUHHBI

Pemrate kauecTBeHHBIE 33/1a4U: BBICTPAUBATh JIOTHUYECKH HEMPOTUBOPEUUBYIO IIEMIOUKY
pacCyXJIeHU C OMOpod Ha HM3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (pu3myeckue
SIBJICHUS

Hcnonb30BaTe MpHU pelieHUH Y4eOHBIX 337ad COBPEMEHHBbIE HH(OpMaIMOHHBIE
TEXHOJIOTMM Il TIOMCKA, CTPYKTYPHPOBAaHHs, WHTEPIPETALMU W IPEACTABICHUS
yueOHOM M Hay4yHO-NOMYJSApHOM MH(OpPMAIUKM, TOJyYeHHOH U3 Pa3IUYHBIX
HCTOYHUKOB; KpUTHUECKH aHAIU3UPOBATh NOJy4yaeMyr0 HHPOPMAIIIO

10.16

10.17

[IpuBOIUTE IPUMEPHI BKIIATa POCCUMCKUX U 3apYOSKHBIX YUEHBIX-(DU3UKOB B PA3BUTHE
HayKd, OOBSCHEHHE TMPOIECCOB OKPYKAIIIET0O MHpPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTUN

Hcnonb30BaTe TeOpeTHYECKHE 3HAHUS MO (U3UKE B TOBCEIHEBHOW KHU3HHM IS
oOecnieueHrs 0€30MaCHOCTH MpH OOpaleHMH C MpudopaMud M TEXHUYECKUMU
YCTPOMCTBaMH, Ui COXPAHEHHUS 3/I0pOBbSI M COOJIIOJICHHS HOPM 3KOJIOTMYECKOTO
MOBEJICHUS B OKPYJKAIOILIEH cpeie

10.18

PabGorate B rpyrme ¢ BBIMOJHEHHEM Pa3IMYHBIX CONMAIBHBIX POJIEH, IJIAHUPOBATH
paboTy TpyNmbl, paldOHATBHO pacHpeneisaTh OO0S3aHHOCTH U IUIAHUPOBATh
NeATEIbHOCTh B HECTAHJAPTHBIX CUTYaIlUsIX, aJICKBATHO OIICHUBATH BKJIQJ KaXKJIOTO
13 YYaCTHUKOB T'PYIIIIHI B pellIeHHEe paccMaTpUBaeMOM MpoOIeMbl

11 KIIACC
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Kon
nposep
s1eMOT0
pe3yJib

TaTra

IIpoBepsieMble MpeAMeTHbBIE Pe3yJIbTAThl 0CBOEHNSI OCHOBHOI 00pa3oBaTe/IbHOM
NMPOrpaMMbl CpeiHero oo1ero 06pa3oBaHus

111

JIeMOHCTpHPOBATh HA MPUMEpPAX pOJIb U MECTO (U3UKUA B (POPMHUPOBAHUHM COBPEMEHHOMN
Hay4YHOU KapTHUHBI MUPA, B PA3BUTHH COBPEMEHHON TEXHUKHU U TEXHOJIOTHH, B IPAKTUYECKOMN
JESITeIbHOCTH JIFO/IeH, LIEJIOCTHOCTD U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA

11.2

YYuTHIBaTh TPAaHUIBI TPUMEHEHUS W3YyYCHHBIX (PU3UYECKUX MOJENeH: TOYCUHBIH
ANEKTPUYCCKUHN 3apsj, sjepHas MOJEIb aroMma, HYKJIOHHAs MOJEIb aTOMHOIO sjipa IpH
penieHnn (GU3NYECKUX 3314

11.3

Pacnio3naBath (usnueckue siBiIeHUs (IIpoOIecCchl) M OOBSICHATh MX HAa OCHOBE 3aKOHOB
JIEKTPOJMHAMUKNA W KBAaHTOBOW (PH3MKH: DSJICKTPUYECKas MPOBOJUMOCTh, TEIUIOBOE,
CBCTOBOC, XUMHNYECKOC, MardHuTHOC HeﬁCTBHﬂ TOKa, B3aHMOIIeI>'ICTBHC MarHuToB,
AJIEKTPOMArHUTHAST WHIYKIWsI, JCHCTBHE MAarHUTHOTO TOJS HAa IMPOBOJHUK C TOKOM U
I[BI/DKYHII/IﬁC?I 3apAanm, SJICKTPOMArHuTHBLIC KOJI€6aHI/IH u BOJIHBI, HpﬂMOJ’II/IHeI\/JIHOC
pacrpocTpaHeHHE CBETa, OTPAKCHUE, TMpeJoOMJICHHe, HWHTepepeHnus, audpakiuus u
MOJIApU3allsl CBETa, JHMCIEPCHS CBeTa, Qorodyiekrpudeckuii 3¢dext (dhotorddekr),
CBETOBOE JIaBJICHHUE, BOBHUKHOBCHUE JIMHEUYATOTO CIEKTPa aTOMa BOJOPOA, €CTECTBEHHAs
1 UCKYCCTBCHHAA paJuOAKTHUBHOCTDb

11.4

115

OnuceiBaTh M3yYEHHBIE CBOMCTBA BelIeCTBAa (PIEKTPUUYECKHE, MArHUTHBIC, ONTHUYECKHE,
ANEKTPUYECKYI0 IPOBOAMMOCTh Pa3jIMYHBIX CpPEA) U DIJIEKTPOMArHUTHBIE —SIBJICHUS
(mporecchbl), UCHONB3ysAd (U3MUECKHE BEIUYMHBI: DIEKTPUYECKHM 3apsn, cuia TOKa,
ANEKTPUYECKOE HANPSKEHUE, JIEKTPUUECKOE COIPOTUBIIEHHE, pa3HOCTh NOTeHLHaI0B, D/IC,
paboTa Toka, MHIYKIMS MarHUTHOTO Mo, cuia Ammepa, cuia JlopeHia, HHAYKTUBHOCTh
KaTyIIKH, SHEPTusl 3JIEKTPUUYECKOI0 U MarHUTHOTO TOJIEH, IEpUO U YacToTa KoJeOaHui B
KoJe0aTeTbHOM KOHTYPE, 3aps/ U CUJIa TOKA B IPOIECCE TAPMOHUYECKUX DIIEKTPOMATHUTHBIX
Kose0aHui, (POKyCHOE pacCTOSHUE W ONTHYECKasl CHJIa JUH3bI; IPU OMUCAHUU MPABUIBHO
TPaKTOBaTh (PU3MYECKHUN CMBICT HCHOJB3YEMBIX BEIUYUH, UX OOO3HAYEHHS U €IAUHUIIBI,
yKa3blBaTh (OPMYJbI, CBSI3BIBAIOLIME JIaHHYI (U3MYECKYI0 BEIMYMHY C JIPYTUMH
BEJIMYMHAMU

OmnwuceIBaTh HU3YYCHHBIC KBAHTOBBLIC SBJICHHUA W TIPOLCCCBHI, HCIIOJIb3Y:A (1)I/I3I/I‘-IeCKI/Ie
BCIIMYUHBI: CKOPOCTH 3JICKTPOMArdMuTHLIX BOJIH, AJIMHA BOJIHBI U 4aCTOTa CBETA, SDHCPTHUA U
HUMITYJIBC (I)OTOHE[, nepuoa mnoJypacmnaga, SHEpTUsa CBA3UM ATOMHBIX SACp, IMPHU OIIMCAHUUA
IMpaBUJIBHO TPAaKTOBATbH (1)I/ISI/I‘-IGCKI/II\/'I CMBICJI UCIIOJIB3YCMBIX BCIWYHUH, UX 0003HAYECHHS U
CAWHUIIBI, YKA3bIBATH (I)OpMy.]'ILI, CBA3BIBAIONINEC NAHHYIO (bI/ISI/I‘-IeCKyIO BCIIMUUHY C APYT'UMHU
BCIIMYHMHAMU, BBIYUCJIIATH 3HAUYCHUC (1)1/13qu(:1<01‘/'1 BCJIIMYHMHBI

11.6

AHanmu3upoBaTh (HU3UYECKHE TPOILECCHl U SBJICHUS, WCIONB3ys (PU3NUECKHE 3aKOHBI W
NpUHIUIBL: 3akoH Oma, 3aKOHBI MOCJEIOBATEIbHOTO M MapajuIeIbHOTO COEIUHEHMS
MPOBOJHUKOB, 3aKOH Jlkoynss — JleHma, 3akoH 3JIEKTPOMAarHUTHOM WHIYKIIMH, 3aKOH
MPSIMOJIMHENHOTO paclpOCTPAHEHHUS CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI TPEIOMIICHUS
CBeTa, ypaBHeHHMe OiHImITeHHA s QorodddexTa, 3aKOH COXpaHEHHUs] DHEPTUU, 3aKOH
COXpaHEHUSl MUMIYJbCA, 3aKOH COXPAHEHUs JJIEKTPUUYECKOrO 3apsia, 3aKOH COXPaHEHUs
MacCOBOTO YHCJIa, TOCTYJIaThl bopa, 3aK0H pagoaKTUBHOTO pacliajia; Mpu STOM pas3indaTh
CJIOBECHYIO ()OPMYTUPOBKY 3aKOHA, €T0 MAaTEeMAaTUUECKOE BRIPAXKEHUE U YCIOBUS (TPAHHUIIBI,
00J1acTH ) MPUMEHUMOCTH

11.7

OmnpenensiTb HapaBJIEHUE BEKTOPA UHIYKIIMH MarHUTHOT'O 1101 TIPOBOJHUKA C TOKOM, CHJIBI
Awmrniepa u cuisl JIopeHna

11.8

CTpouTh M ONKMCHIBATh H300paKEHUE, CO31aBAEMOC TUNIOCKMM 3€PKajIoM, TOHKOW JTUH30M
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11.9

11.10

11.11

BrimoaHAaTh 9KCIICPUMCHTBI IO MCCJICIOBAHUIO (I)I/ISI/I‘IGCKI/IX SIBJICHUU H mponeccoB ¢
WCIOJIb30BAHUEM TPSIMBIX U KOCBEHHBIX M3MEPEHUN; TIPU 3TOM (HOPMYIUPOBATH MPOOIEMY
(3amauy) U TUMOTE3y Y4EOHOTrO SKCIEPUMEHTA, COOMpATh YCTAHOBKY M3 TPEIIONKEHHOTO
000pyI0BaHUs1, POBOAUTH OMBIT ¥ (POPMYIIMPOBATH BBHIBOIBI

Ocy1ecTBIATh NPSAMbIE U KOCBEHHBIE U3MEPEHUsT PU3NUECKUX BEIIUYUH; IPH ’TOM BBIOUPATH
ONTUMATBHBIA CIOCO0 M3MEPEeHUsS ¥ HUCHOJIb30BaTh WM3BECTHBIC METOABl  OIEHKHU
MOrPEIIHOCTEN U3MEPEHUI

HccnenoBaTh 3aBUCUMOCTH (DU3NYECKUX BEJIMYUH C UCIOJIb30BAHUEM INPSAMBIX W3MEPEHUN;
IIPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PMKCHUPOBATH PE3yJIbTATHI MMOJyYeHHON 3aBUCHMOCTH
(Gu3nyecKux BEIMYMH B BHMJE Tabuul M rpaduKoB, JelaThb BBIBOJBI IO pe3yjbTaTaM
UCCIICIOBAHU

11.12

CobmonaTh mpaBmiIa 0€30MaCHOTO TpyJa MPU TMPOBEACHMM HCCIEIOBAaHHM B paMKax
y4eOHOro SKCHEpPUMEHTa, Yy4eOHO-HMCCIeOBATEIbCKOW M TMPOEKTHOW JEeATENbHOCTU C
UCII0JIb30BAHMEM U3MEPUTEIBHBIX YCTPOUCTB U 1a00OPaTOPHOTO 000PYIOBAHUS

11.13

11.14

11.15

Pemrate pacuérHble 3a1a4u ¢ SIBHO 33JaHHON (PU3NIECKOI MOJIEIBIO, UCTIONB3YS (PU3NIECKHE
3aKOHBI U MPUHILIMIIBL, HA OCHOBE aHAIM3a YCJIOBUS 33[a4l BBIOMpATh (GU3NUYECKYIO MOJIEINb,
BBIJICNATH (PU3UYECKUE BEITHMUUHBI B (POPMYIIBI, HEOOXOIUMBIE IS €€ PeIIeHHs, TIPOBOANTH
pacy€Thbl U OLIEHUBATh PEAIbHOCTh MOJIYYEHHOI'0 3HAaUeHUs (PU3UUECKON BETMUMHbI

Pemrate kadecTBEHHEIC 3aga4u: BBICTpauMBATb JIOTMYCCKH HCIIPOTHBOPCUYHMBYIO MLCIIOYKY
paCCY)K,I[eHI/Iﬁ C OHOpOﬁ Ha M3YYCHHBIC 3aKOHbI, 3dKOHOMCPHOCTHU U q)HSquCKI/IC SABJICHUA

Vcnonb30BaTh NpU pelieHHH Y4eOHBIX 3a/1a4 COBpEMEHHbIE HH(POPMALIMOHHbIE TEXHOJIOTUU
JUI TIOMCKA, CTPYKTYpUpPOBaHHUS, MUHTEPIPETAUUU U NPEACTaBICHUS Y4eOHON M Hay4HO-
HOMYJIAPHON MHGpOpMALMK, IOJYyYEHHOHM U3 pa3IMYHbIX HCTOYHUKOB; KPUTHYECKU
aHAJIM3UPOBATH MOTy4aeMyt0 HH(OPMALIHIO

11.16

11.17

00BIACHITH IMPUHIUITBI I[GI?ICTBHH MalinuH, HpI/I60p0B N TCXHUYCCKUX yCTpOfICTB; pas3indaTtb
YCJIOBHUS UX 0e30I1aCHOTO UCIIOJIL30BaHUS B HOBCC,HHGBHOﬁ KHU3HHU

[IpuBoAMTH MpHMEPH! BKJIaJa POCCUHCKUX U 3apyOSKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE
HayKH, B 00bSICHEHHE IIPOLIECCOB OKPYIKAIOILIET0 MHUPa, B pa3BUTHE TEXHUKU M TEXHOJIOTUI

11.18

11.19

Hcnonb30BaTh TeopeTHUECKHE 3HAHUS 110 (U3KKE B IOBCEAHEBHON KU3HU AJIs1 00ecneueHus
0€30IacHOCTH TpH OOpalleHuu ¢ MpudopaMu M TEXHUYECKMMH YCTpPOHCTBaMH, IS
COXPAaHEHHUS 3/10pOBbS U COOJIOACHUS HOPM SKOJIOTMUECKOTO MOBEIEHUS B OKpYy Karollen
cpene

Paborarh B rpynmne ¢ BBIIOJHEHHEM pa3IMYHBIX COLMAIBHBIX pOJeH, IUIaHUPOBaTh paboTy
TPYIIBI, PAlMOHATIBHO pPACHpeneNaTh OOSM3aHHOCTH U IUIAHUPOBATh JIEATEIbHOCTh B
HECTaHJApTHBIX CUTYallUsX, aJIeKBaTHO OLIEHUBATh BKJIAJ KaXKJI0TO M3 YYaCTHUKOB TPYIIIBI B
pelIeHre paccMaTpuBaeMoil mpoOIeMsbl
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC
Koxa Ko
nposepse
pasne IIpoBepsiemble 3JIeMEHTBI COACPKAHUSA
Ja
3JIEMEHTA
OU3NKA 1 METOJAbI HAYYHOI'O I[IO3HAHN A
11 ®usznka — Hayka o npupoje. Hayuneie MeTo1bl TO3HAHUS OKpYsKarolero mupa. Poib
' HKCIIEPUMEHTA M TEOPHH B IIPOIIeCcCe MO3HAHUS IPUPOIbl. DKCIEPUMEHT B (PU3UKE
1 MogenupoBanue (QU3MYECKUX SBICHMA W MpoleccoB. HaydHble T'HIOTE3BI.
19 dusnueckue 3aKOHbl U TeopuHu. ['paHMIIBI TPUMEHUMOCTH (U3UUYECKUX 3aKOHOB.
' [punnun coorBercTBus. Ponp u mecto gusuku B GopMUpOBaHHH COBPEMEHHOU
HAy4YHOW KapTUHBI MUPA, B IPAKTUYECKOMN AEATEIbHOCTH JIIOAEH
2 MEXAHHWKA
KMHEMATHUKA
211 Mexannueckoe aBuxkeHHe. OTHOCUTENBHOCTh MEXaHUYECKOrO ABMKEeHUs. CucTeMa
orcuéra. Tpaexkropus
[Tepemerienue, cKOpoCcTh (CpeaHss CKOPOCTb, MTHOBEHHAs! CKOPOCTb) U YCKOpPEHHE
2.1.2 | MartepualbHOW TOYKHM, WX MPOEKUUH HAa OCH CHUCTeMbl KoopauHat. CliokeHue
NIEPEMELICHUM U CI0KEHUE CKOPOCTEN
PaBHOMepHOE U paBHOYCKOpEHHOE MpsIMOJIMHEHHOe JBWwxkeHue. ['paduku
2.1.3 | 3aBHCHMOCTM KOOpPJMHAT, CKOPOCTH, YCKOpPEHHs, TYyTH W TIepeMEIICHHUs
MaTepUaIbHOW TOUKH OT BpEMEHU
2. 2.1.4 | CBoOonHoe majieHue. Y CKOpeHHe CBOOOIHOTO MaACHHUS
1 KpuBonuneiiHoe nBukeHHe. PaBHOMEpHOE ABW)KEHHE MaTEpUaIbHOW TOUYKH IO
2.15 | okpyxHOCTH. YTIIOBas CKOpPOCThb, JIMHEHHAas CKOpOCTh. llepwoxg © dacToTa.
L[eHTpOCTpEMHUTEIIBLHOE YCKOPEHUE
216 TexHudeckue yCcTpOMCTBA: CIUIAOMETP, ABUKEHUE CHAPSOB, LEIIHBIE U PEMEHHBIE
nepeaadn
[TpakTuyeckue paboTel. V3mepeHne MrHOBeHHOH ckopoctu. MccnenoBanue
COOTHOUIEHUS MEXKy ITyTSAMH, IPONACHHBIMH TEJIOM 3a ITOCJIEI0BATEIbHBIE PaBHbIE
2.1.7 | TpOMEeXyTKH BPEMEHHU NPH PABHOYCKOPEHHOM JIBUKEHUHU C HaYaJIbHOU CKOPOCTHIO,
paBHOM Hymr0. M3ydyeHue IBHKEHHs IIapuKa B BS3KOM XuAKOCTH. M3yueHune
JIBIDKEHUS Teja, OpOLIEHHOTO0 rOPU30HTAIBHO
JUHAMUKA
291 [TpuHnun OTHOCHTEBEHOCTH lanunes. Ilepseiii 3akoH Herotona. MHepruanbHbie
CHUCTEMBI OTCUETA
) 2.2.2 | Macca tena. Cwia. [IpUHIIUT CYTIEPIIO3UITAHA CHIT
2' 293 Bropoii 3akoH HproTOHa 171 MaTepuaJbHOW TOYKM B HWHEPLUAIBHOM CHCTEME
otcuéra (MCO). Tpetuii 3akon HproToHA /1711 MatepuaibHBIX TOUEK
294 3akoH BcemHupHOro TsaroteHus. Cuna tspkectu. IlepBas kocmuueckas ckopocts. Bec
Tena
2.2.5 | Cuna ynpyroctu. 3akoH ['yka
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Cuna tpenus. Cyxoe TpeHue. Cuna TpeHHUs CKOJBXEHMS U CUJIa TPEHUS IOKOS.

2.2.6  Koaddurument tpenus. Cuita CONPOTUBICHUS MPHU JIBIKCHUH TeJla B KUIAKOCTH WU
rase
2.2.7 | TloctymarenbHOE U BpalaTeIbHOE JIBUKEHUE a0COTIOTHO TBEPAOTO Tea
208 MOoOMEHT CHIbl OTHOCUTENBHO Ocu BpauieHus. 1lneyo cuibl. YciioBusi paBHOBecus
tBEpHoro tena B UCO
2.2.9 | TexHuyecKue yCTPOHCTBA: MOJIUIUITHUKY, IBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB
[TpakTueckue padboTsl. M3yueHue aBuxeHust Opycka 1o HaKJIOHHOW MIOCKOCTH MO/
JEICTBUEM HECKOJIbKMX cui. VccinegoBaHue 3aBUCMMOCTH CUJ1  YIIPYTOCTH,
2.2.10  BO3HHKAIOMUX B AePOPMUPYEMOU MPYKHUHE U PESHHOBOM 00pasIle, OT BETUYHHBI X
nedopmaruu. VMcenenoBanue ycloBU paBHOBECHSI TBEPAOTO Tella, UMEIOIIETO OCh
BpalleHUs
3AKOHbBI COXPAHEHUA B MEXAHUKE
231 NmMnynbe MaTepraabHOW TOUKH, CUCTEMBl MaTepUaibHbIX To4YeK. MIMIynbc cuiibl U
M3MEHEHUE UMITyJIbCa TeJla
2.3.2 | 3axon coxpanenus ummyibca B UCO. PeakTuBHOE JBUKEHHE
2.3.3 | Pabora cuibl
2.3.4 | MoOLHOCTH CHIBI
2.3.5 | Kunernyeckas sHeprusi MaTepraibHOi Touk. TeopeMa 0 KHHETUYECKOM SHEPTruu
2. 236 [lorenumnaneHas sHeprus. I[loTeHumanbHas sHeprus ynpyro JaedopMHUPOBAHHON
3 o npyxuHbl. [loTeHnanbHas SHEprus Tena BOJIU3HM MOBEPXHOCTH 3eMIIU
[ToreHnnanbHbIe U HEMOTEHIIUANbHBIE CHIIbl. CBSI3b PAa0OTHl HEMOTEHIIMATIBHBIX CHII
2.3.7 | ¢ UW3MEHEHHWEM MEXaHWYEeCKOH DJHEPruu CHCTEMBl Tell. 3aKOH COXpaHEHHS
MEXAHUYECKOM dHEPTUU
2.3.8 | Ymopyrue v Heynpyrue CTOJIKHOBEHUS
2.3.9 | TexHuyeckue yCTpOWCTBA: JBI)KEHUE PAKET, BOJAOMET, KOIEP, MPYKUHHBIA MUCTOJIET
2310 [TpakTuyeckue paboTsl. M3yueHue CBsi3u CKOpOCTEH Tesl MpH HEYNpPYyroMm yjape.
UccnenoBanue cBsizu pabOTHI CUIIbI C U3MEHEHUEM MEXaHUYECKOW SHEPTUH Teja
3 MOJIEKVYJISIPHAA ®U3UKA U TEPMOJINHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPHU
311 OcCHOBHBIE TIOJIOKEHUS  MOJIEKYJIIPHO-KMHETUYECKOW Teopuu. bpoyHoBckoe
nBuxenue. Juddysus. Xapakrep IBUKEHHUS U B3aUMOJICHCTBUS YaCTHUI BEIIECTBA
312 Mogenun cTpoeHHUs Ta30B, )KPI}IKS)CTGP'I U TBEPIBIX Tell U OOBSICHEHHE CBOMCTB
BELIECTBA HA OCHOBE ATHX MOJIEeN
3.1.3  Macca monekyi. KonnuectBo BemectBa. [ToctostHHas ABoraapo
3 3.14  TemnnoBoe paBHOBecue. Temnepatypa u e€ usmepenue. Illkana remneparyp Llenbcus
1' 315 Mopaens wupeanbHOro raza. OCHOBHOE YpaBHEHUE MOJICKYJISIPHO-KHHETHYECKOU
TEOpUH UIEATBHOTO ra3a
316 AOGconoTHas TeMIiepaTtypa Kak Mepa CpeJHeld KWHETHMYECKOW 3HEpPruu TeIuIOBOIO
JnBWkeHus yactull ra3a. [llkana remneparyp KenbBuna
3.1.7  VYpasuenue Knamneiipona — Menneneepa. 3akon /lanpToHa
318 I'azoBbie 3akoHBI. M30mponeccel B HI€aJBbHOM ra3e C MOCTOSHHBIM KOJINYECTBOM
BEIIIECTBA: M30TEpPMa, U30X0pa, H300apa
3.1.9 TexHuveckue yCTpOHCTBA: TEPMOMETP, OapOMETp
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4.1

[Ipaktuueckne paboTel. M3MepeHne Macchl BO3JIyXa B KJIACCHOHW KOMHATe.

N W

w w

3.1.10 HccnenoBaHue 3aBUCUMOCTH MEXJy ITapaMeTpaMu COCTOSHUS pa3peKeHHOTo rasa
OCHOBbBI TEPMOJIMHAMUKHA

321 TepmoauHaMuyeckas cucreMa. BHyTpeHHss SHEeprusi TEpMOIMHAMUYECKONH CUCTEMBbI
U CIIOCOOBI €€ U3MEHEHUS

329 KomuuectBo Temnotel u pabota. BHyTpeHHssI SHEprusi 0JHOATOMHOTO HJIEabHOTO
rasa
Bunsl Temonepenaun: TEmIONPOBOAHOCTb, KOHBEKLUS, H3lTyueHHe. TermnoéMKocTh

3.2.3  Ttenma. YaenbHas TEIUIOEMKOCTh BemIecTBA. PacuéT KomudecTBa TEMJIOTHI IPH
TeruIonepeaye

324 IIepBblii 3ak0H TepMOAMHAMUKHU. [IprMeHEeHNE NIEPBOro 3aKOHAa TEPMOJMHAMMKHU K
u3onpoueccaM. I'paduueckas uaTeprperanus paboThl raza
Tennosble Mamuubl. [lpuHnunel aeicTBus TemaoBbIX MamuH. IIpeoOpa3oBanus

3.2.5 | sHeprum B TeoBbIX MammHax. Koagdumment nmonesnoro neiicreus (ganee — KI1J1)
temioBoi mamuHbl. [{ukin Kapuo u ero KII1/]

326 Bropoii 3akon TepmoauHaMuku. HeoGpatumocTs mporeccoB B npupoae. TemnioBbie
JIBUTATENIN. DKOJOTHYECKUE MMPOOIIEMBI TETNIOIHEPTE€TUKU

327 TexHuueckue yCTpOWCTBA: JBUTATEIb BHYTPEHHETO  CropaHusi, OBITOBOM
XOJOAWJIBHUK, KOHAULIMOHED

3.2.8  Ilpaktuueckue paboTsl. I3MepeHne yaeIbHOM TEIIOEMKOCTH

ATPEI'ATHBIE COCTOSHNSA BEIHLIECBA. ®A30BBIE I[TEPEXO/IbI

331 [TapooOpazoBanne W KoHIeHcanws. lcmapeHue W KuIEHWE. YAenbHas TeroTa
napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIIEPATypbl KUIICHUS OT JaBJICHUS

3.3.2  AOcomnoTHas U OTHOCHTEIbHAs BIaXXHOCTh BO3ayxa. HachIeHHbIi map

333 Teépnoe Tteno. Kpucramnmueckue u amop¢Hble Tena. AHU30TPOINHUS CBOWCTB
kpuctamioB. JXKuakue kpucrawisl. CoBpeMeHHbIE MaTepHaIIbI

3.3.4  Ilnamnenue u KpUCTAUTU3AIMs. Y AeIbHAs TerutoTa miaBieHus. CyOmumaris

3.3.5  VYpaBHeHue TemIoBoro GamaHca
TexHUuecKkue yCTpOMCTBA: TMIPOMETP M ICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUU

3.3.6 = momydeHUsT COBPEMEHHBIX MAaTE€pPHaJOB, B TOM WYHCJIE€ HAaHOMATEpUAJIOB, W
HaHOTEXHOJIOTHH

3.3.7 [IpakTnyeckue paboTel. MI3mepeHne BIa)kHOCTH BO3lyXa

SJIEKTPOAMHAMUKA
SJIEKTPOCTATUKA

411  Dnexrpuzanus Tel. DIEKTpUUEcKUi 3aps. J(Ba Buia SIeKTpPHUECKUX 3apsiioB

4.1.2  ITIpoBOAHMKHM, AUINEKTPUKH U TOTYIPOBOTHUKHI

4.1.3  3aKkoH cCOXpaHEHUs JISKTPUICCKOTO 3apsiaa

414  B3saumopeiicTBue 3apsanoB. 3akoH Kynona

415 Onektpuueckoe mnose. Hanpsok€HHOCTE  anekTpuueckoro  mousst.  ITpuHiun
cyneprno3uiy. JINHuM HanpsHKEHHOCTH AIIEKTPUYECKOTO OIS

4.1.6  PaGora cun snekTpoctaTudeckoro mnois. [lotenuunan. Pa3nocTs moTeHInanoB

417 [IpoBOIHUKY U AMIIEKTPUKH B TOCTOSIHHOM 3JIEKTPUUECKOM ToJie. [luanexTpuieckas
IPOHHIIAEMOCTh

418 OnextpoéMkocTs. KoHaeHcaTop. OIeKTpOEMKOCTb IUIOCKOTO  KOHJEHcaTopa.

DHeprus 3apsHKEHHOTO KOHICHCATOPa
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4.2

Kon
pa3n
ejaa

4.3

419 TexHU4ecKue YCTpPOMCTBA: 3JIEKTPOCKOI, AJIEKTPOMETP, dSJIEKTPOCTaTHYeCKas
3aIMTa, 3a3eMJICHUE DJICKTPOIIPHOOPOB, KOHACHCATOP, KCEPOKC, CTPYHHBIN MPUHTEP
4.1.10 [IIpaktuueckue paboTsl. i3MepeHne 31eKTpoEMKOCTH KOHIEHCATOpa
[IOCTOSIHHBIN DJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX CPEJJAX
421 YcinoBusl CyIIecTBOBaHMS TMOCTOSHHOTO AJIEKTPHYECKOro Toka. MICTOYHMKM TOKA.
Cuna toka. [IocTosSTHHEBII TOK
4.2.2  Hampspkenue. 3akoH OMa a5 y4acTka Ienu
4.2.3  DIEKTpUUECKOE CONMPOTHUBIICHUE. Y IEIHHOE COIPOTHUBIICHUE BEIIECTBA
4.2.4  TlocnemoBarenbHOE, MapajlICIbHOE, CMEIIAHHOE COSTMHEHUE TPOBOTHUKOB
4.2.5  Pabota snmekrpuueckoro Toka. 3akoH Jlxoyis — Jlenma
4.2.6  MOUIIHOCTb IEKTPUIECKOTO TOKA
aneKkTpoABMKyIIas cuia (nanee — DJ{C) u BHyTpeHHEEe CONPOTUBICHHE MCTOYHUKA
427 toka. 3akoH Oma ;s TMONHON (3aMKHYTOH) s3JiekTpudeckod mernu. Kopotkoe
3aMBIKaHHUE
428 DJIEKTPOHHAsT TPOBOJUMOCTh TBEPABIX METALIOB. 3aBUCHUMOCTH COIPOTHBIICHUS
METaJIOB OT Temneparypsl. CBEpXIPOBOAUMOCTD
4,29  DnekTpuueckuii TOK B Bakyyme. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB
4210 [TonynpoBonuuku. CoOCTBEHHAss M MPUMECHAsI TPOBOAUMOCTD MOIYIIPOBOIHUKOB.
CsaoiicTBa p-n nepexona. [lonynpoBoaHUKOBbBIE TPHUOOPHI
4211 DNEeKTPUUECKU TOK B  JJIEKTPOJIUTAX. JICKTPOJUTHYECKAS  JTUCCOIHAIIMS.
DJIEKTPOJIN3
4912 DJIeKTpUYeCcKui TOK B razax. CaMOCTOSITEJIbHBIM U HECAMOCTOSITEIBHBIA pa3psl.
PaznuuHble THUIIBI CAMOCTOATENBHOTO pa3psana. Monunus. [lnazma
TexHu4eckue yCTpPOMCTBA: amMIepMeTp, BOJBTMETP, PEOCTAT, MCTOYHUKH TOKa,
4913 OTEKTPOHarpeBaTeNbHbIC npuOOPHI, MEKTPOOCBETUTENBHBIE MPUOOPHI, TEPMOMETP
CONMPOTHBIICHUS,  BAKyyMHBIA  JHOJ, TEPMHUCTOPHI U  (OTOPE3UCTOPHI,
MOJTYIPOBOIHUKOBBIH JIMOJI, TaJIbBAHUKA
[IpakTuueckue padoTel. M3ydueHne cMEIaHHOrO COETUHEHUS PE3UCTOPOB.
4.2.14 Usmepenue DJIC ncTouHMKa TOKA U €T0 BHYTPEHHET 0 conpoTuBieHus. Habmonenue
AJIEKTPOIIH3a
11 KJIACC
Kon
npose
IIpoBepsiemMble 3JIEMEHTHI COAEPKAHUSA
psieMoro
3JIeMEHTA
DJIEKTPOIMHAMUKA
MATHUTHOE I1OJIE. DJIEKTPOMATHUTHA S UHIYKIIA
4.3.1 ITocTosaaBIe MarauTHL. B3anMoaelcTBHE MOCTOSHHBIX MAarHUTOB
139 MaruautHoe monie. BekTtop MarHuTHOW WHAyKUMH. [IpUHIMO Cynepro3uiinu.

Jlvanm MarHUTHOM WHAYyKIWU. KapThHa JWMHWA MarHUTHOW WHIYKIMHU TOJIS
IIOCTOSIHHBLIX MAarHUTOB
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5.1

MarauTHoe mojie IMPOBOAHUKA C TOKOM. KapTI/IHa JIMHUHN TI0MIS JJIMHHOTO IPsAMOTro

433 MPOBOJAHMKA M 3aMKHYTOT'O KOJIBIIEBOI'O MPOBOAHHMKA, KAaTYHIKU C TOKOM. OmbIT
Opcrena. BzaumopeiicTBue NpoOBOJHUKOB C TOKOM
4.3.4 Cuna Amriepa, €€ MOJIyJib U HallpaBJICHUE
435 Cuna Jlopenna, e€ Monynb U HalpaBieHUE. [[BuKeHHE 3apsHKEHHOM 4YacTHULbI B
OJIHOPOAHOM MarHuTHoM nosie. Pabora cuiel Jlopenna
4.3.6 SIBieHMEe 3IEKTPOMAarHUTHON UHITYKIIUU
4.3.7 [ToTok BeKTOpa MAarHUTHOW MHAYKLIUU
43.8 OJIC nHaykiuu. 3aKOH 3JIEKTPOMarHuTHOM MHAyKIuu Papanes
43.9 Buxpeoe snexkrpuueckoe nojie. 9JC HHIyKIMH B TPOBOJHUKE, JABUKYIIEMCS
MOCTYNaTeIbHO B OJJHOPOJHOM MarHUTHOM TOJIe
4310  TIpasuno Jlenua
4311 WupyktuBHOoCTh. SIBNeHne camonnaykuuu. 31C caMOMHAYKIMH
4.3.12 DHeprus MarHUTHOTO TOJs KaTYUIKU C TOKOM
4.3.13 DNeKTPOMAarHUTHOE MOJIe
4.3.14 Texuuueckue ycTpoiicTBa: IIOCTOSTHHbIE MarHmTHl, AIIEKTPOMArHUTHI,
AIIEKTPOJBUraTeN b, YCKOPHUTEIHU 3JI€MEHTAPHBIX YaCTHUIl, HHIYKIUOHHAS TIeYb
[IpakTueckue paboThl. M3yueHHME MarHUTHOTO TMOJNS KATYHIKU C TOKOM.
4.3.15 Hccnenoanue AecTBYsI TOCTOSHHOTO MarHUTa Ha paMKy ¢ TOKoM. MccnenoBanue
SIBIICHUS DJIEKTPOMArHUTHON MHAYKIIUU
KOJIEBAHU S U BOJIHBI
MEXAHUYECKHUE U 3JIEKTPOMATHUTHBIE KOJIEBAHUA
KonebarenbHas cucrema. CBoboaHble koneOaHus. ["apMoHnYeckue KoieOaHMs.
5.11
[Tepuon, yactora, amruTyaa u ($aza konedbanmii
5.1.2 IIpyxuHHBIA MagTHUK. MaTeMaTU4eCKUN MassTHUK
VYpaBHeHUe rapMoHMYecKHX KosiebaHui. KuHemaTHueckoe W JAMHAMHUYECKOE
5.1.3
oIHrcaHue KouedaTeabHOro ABHKEHUS
[IpeBpalienrie PHEpruM MpU rapMOHUYECKUX KojeOaHusax. CBs3b aMIUIUTYIbI
514 KojeOaHUN HMCXOTHOW BENMYMHBI C aMIUIMUTyJaMH KojeOaHui €€ CKOpOCTH U
YCKOpEHUs
KonebGarenbupiii  koHTYp. CBOOOIHBIE dSJIEKTPOMArHUTHBIE KOJICOAHHWS B
5.15 UeaTbHOM KOJICOATEIbHOM KOHType. AHAJOTHS MEXIy MEeXaHWYECKUMH U
AIIEKTPOMarHuTHeIMU KoseOanusimu. @opmyna Tomcona
5.1.6 3aKOH COXpaHEeHMsI SHEPTUU B UI€aTbHOM K0Je0aTeIbHOM KOHTYpe
BeinyxeHHble MexaHuuyeckue kojieOaHus. Pe3onanc. Pe3onaHcHas KpuBas.
5.1.7
BoIHyKIeHHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUsI.
5.1.8

ITepemennsbIit Tok. CHHYCOMATBHBINA TEPEMEHHBIN TOK.
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519  MOIIHOCTb IEPEMEHHOIO TOKA. AMIUIHTYAHOC U JEHCTBYIOLICEC 3HAYCHHUE CUIIBI TOKA
U HaNpsDKEHUS
Tpanchopmarop. [IpousBoacTBO, epegada v MNOTPeOICHNUE ITEKTPUUECKOIM Y HEPTHH.
5.1.10  Dkonormueckme puckH TpH HPOM3BOACTBE INEKTpHUUecKoil sHeprum. KymibTypa
MCIIOJIb30BaHUs DJIEKTPOIHEPTUU B TOBCETHEBHOM JKU3HU
5111 TeXHHYECKHE YCTpOWCTBA: cedcMorpad, —ONEKTPUYCCKUH — 3BOHOK, JIMHHH
aJIeKTpornepeaay
[Ipaktudeckue paboTel. MccnenoBanue 3aBUCMMOCTH TMEPHOJA MAlbIX KOJeOaHUI
5.1.12  rpy3a ma HUTH OT JUIMHBI HUTH ¥ Macchl Ipy3a. Mccie0oBanue TIePEMEHHOT0 TOKA B
LIENH U3 0CJIEI0BATENIbHO COEAMHEHHBIX KOHJIEHCATOPA, KaTYIIKH U PE3UCTOpa
MEXAHUYECKUE U SJIEKTPOMATI'HUTHBIE BOJIHBI
521 = MexaHuueckne BOIHBL,  ycunoBus —pacnpoctpanenusi. Ilepumox.  Ckopocts
pacnpocTpaHeHus M JUIMHA BOJIHBL. [lonepeunblie U Mpo0JbHbIE BOIHbI
522 WuTepdepenius u nudpaxius MEXaHUYECKUX BOJIH
5.2.3  3yk. CkopocTh 3ByKa. I poMKOCTb 3ByKa. BricoTa ToHa. TeM6p 3ByKa
524  OVCKTPOMATHUTHBIC BOIHBL YCIOBUS M3Iy4YCHHS ODJICKTPOMATHUTHBIX BOJIH.
B3aumnas opuenrauus BekTopoB E, B 1 v B 35eKTpoMarauTHoO BoJIHE B BaKyyMe
5.2 525  CBOHCIBAa S/ICKTPOMAarHUTHBIX BOJIH: OTPQXCHHUE, MHPEIOMICHHC, IOJAPU3ALMS,
mudpakiys, uarepdepenius. CKOpocTh AIEKTPOMArHUTHBIX BOJTH
52¢ LKamasaeKTpOMarHUTHEIX BOJIH. [[pHMCHEHHE JICKTPOMArHUTHBIX BOJIH B TCXHHKE
1 OBITY
527  lIpMHIMIBL pajguoCBA3M M TeneBuACHHS. Paguonokauus. OICKTPOMArHUTHOS
3arpsiI3HEHUE OKPYXKAIOLIEH CpeIbl
eXHMYECKHE yCTPOMCTBAa: MY3BIKaJbHbIE  HHCTPYMEHTHI JBTPa3BYKOBas
T y y y .Y y
5.28  nmarHocTHKA B TEXHHKE U MEJMIMHE, Paiap, PaaHONPUEMHNK, TEJIEBU30D, AHTEHHA,
tenegon, CBU-nieun
OIITUKA
5.3.1  IIpamonuneiiHOe pacHpOCTpaHEHHE CBETA B OHOPOIHOI cpene. JIyd cBeTa
532  OTpaxenue cBera. 3aKOHBI OTpaKeHHsI CBETa. 110CTpOCHHE N300paXKCHII B ILTOCKOM
3epKaje
533 llpenomneHue cBera. 3aKOHBI IPETOMIICHMs —CBeTa. AOCOIIOTHBIA  IOKa3aTenb
MPEeIOMIICHUS
5.3.4  TlonHoe BHyTpenHee oTpaxkenye. [IpeeIbHEI YTo IOTHOr0 BHYTPEHHETO OTPaKEHHS
5.3 .
535  Jucnepcus cBera. CoxHEIA cocTaB Genoro ceeta. I{er
Cobuparoie U paccenBaroniue JUH3bl. TOHKas JnH3a. DOKYCHOE pacCcTOsSHUE U
536  onrtnueckas cuna Tonkoi#l muH3BL ITocTpoeHME M306paXKeHHil B COOMPAIOMMX M
paccenBarONIMX JIMH3aX. POpMysia TOHKOH JIMH3bL. Y BEIUYEHUE, TaBAEMOE JIMH30M
537 [Ipenensl npUMEHUMOCTH T€OMETPUIECKON ONITUKHU
WNnrepdepennuss cBera. KorepeHTHble HMCTOYHHKH. YCIOBHS HaONIOIEHUS
538

MaKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTHHE OT JBYX CHH(a3HBIX
KOT'€pEHTHBIX UICTOYHUKOB
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Hudpakius ceeta. Judpakunonnas pemérka. YcioBue HaOJIOICHHS TIaBHBIX

5.3.9 MaKCUMYMOB MpHM NaJ€HUM MOHOXPOMAaTHYECKOI'O CBETa Ha JAU(PaKIHOHHYIO
pemeTKy
5.3.10  TTomapusamus ceeta
5311 1CXHHYECKHE YCTPOWCTBA: OYKH, JIyIa, ¢doroanmapar, MPOESKIMOHHBIA anmapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAsL ONTUKA, TU(PAKIMOHHASA PEIETKA, TIOISIPOU]T
5312 1lpakrmieckue paborsl. M3mepenue IMokasarems mnpenomieHus. MccnenoBanue
CBOWCTB M300pakeHHui B TnH3aX. Habmronenue nucnepcun cBeTa
OJIEMEHTHI CITELIMAJIBHOU TEOPUN OTHOCUTEJIBHOCTU
I'panunpl  DpUMEHUMOCTH  KJIaCcCHMYECKOM MexaHuku. IlocTymatel  Teopuun
: OTHOCUTEJIBHOCTH: HHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe, IIPUHIIMII
6.1 e e e,
OTHOCHUTEJIBHOCTH DUHIITENHA
6
6.2 OTHOCHTEIBHOCTH OJJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHH U COKPALLEHUE JITMHBI
6.3 OHeprust U UMITYJIbC CBOOOIHON YaCTHIIbI
6.4 CBsi3p MacChl C DHEPrUEH M UMIYJIBCOM CBOOOJHOHN YaCTUIBL. DHEPTUsl TMOKOS
CBOOOTHON YaCTHIIbI
7 KBAHTOBA I ®U3UKA
OJIEMEHTBI KBAHTOBOU OIITUKM
711  @oronsl. @opmyna IlnaHka cBsi3u dHepruu (GOTOHA C €ro YacTOTOH. DHEprus
UMITYJIbC (POTOHA
712  Otkpbitue u wuccnenosaune Qorosddexra. Onbitel AL CroneroBa. 3aKoHsl
dorosddexra
71 7.1.3  Vpapuenwue Ditnmreitna ms Gpotodpdekra. «KpacHas rparnnay porodsddexTa
714 Jasnenue ceera. OnbiTel [1.H. JIeOGenena
7.1.5  Xumuueckoe neifcTBue cBeTa
716  TexHudeckue ycTpoiicTBa: (OTOIIEMEHT, (OTOAATIHMK, COIHEYHas Oarapes,
CBETOAMON
CTPOEHHME ATOMA
721  Mogzens atoma Tomcona. Onsitel Pesepdop/a 1o HCCIeJ0BaHHIO CTPOCHHS aTOMA.
ILraneTapHast MoJEeIb aTOMa
[Tocrynatel bopa. M3nydenue u morsomnieHne (OTOHOB MPH IMEPEXoje aToMa ¢
71.2.2  onmOro ypoBHS HEPTHMH Ha Apyroii. Bumel crektpoB. CHEKTp ypoBHeil SHeprum
aToMa BoOpoAa
1.2 793  BomHoBeie cBoiictBa wactuu. Bommbr ne bpoitms.  KopmyckyssipHO-BOIHOBOH
nyanusM. Jludpakuust 37eKTpOHOB Ha KpUCTaIax
7.24  CnoHTtanHOE ¥ BBHIHYKIEHHOE H3ITydeHHe. Y CTPOICTBO M NPHHIIMII paboThl 1a3epa
795  TexHHYecKHe yCTPOHUCTBA: CIIEKTPAIbHBIN aHAIIN3 (CIIEKTPOCKOII), J1a3ep, KBAHTOBBIH
KOMIIBIOTED
71.2.6  TIpaxtuueckne paGoTsr. HaGmromeHue muaei9aToro creKkTpa
ATOMHOE A1PO
7.3
7.3.1

MGTO,Z[E;I Ha6JHOI[eHI/ISI U pCrucTpanuu 3JICMCHTAPHBIX YaCTUIL
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OtkpeiTie paauoaktuBHOCTH. OmbITel Pesepdopna mo omnpeneneHuio cocTaBa

7.3.2  panmoakTuBHOTO M3nMyueHus. CBOWCTBa anba-, GeTa-, raMMa-M3IydeHns. Binsuue
PaZOaKTUBHOCTH Ha KUBbIE OPraHU3MBI
733  Otkpeitne nporowa u Helitpona. Hykinonnas mozenb sigpa Deiisenbepra —
NBanenko. 3apsan sapa. MaccoBoe uncio sjapa. M3oTomnsl
734  Aubda-pacman. DICKTPOHHBIM M MO3UTPOHHBIN Oera-pacnan. 'amma-usiydcHue.
3aKOH paiM0aKTUBHOTIO pacrajia
7.3.5 | DHeprus cBS3M HyKJIOHOB B sIpe. SlnepHsle chitbl. JleeKT Macchl sapa
7.3.6  Snepusle peakuun. JleneHye U CUHTE3 sep
737  lnepuslii peakrop. TepMosaepHbIid CHHTES. I:Ip06neMH U IEPCIEKTUBLI SACPHOU
SHEPIreTHKU. DKOJIOTMYECKHUE ACIEKTHI SIAEPHON SHEPTreTUKHU
738  OJCMCHTApHBIC  YaCTHLIBL OTkpelTHE  O3UTPOHA. dyH/IaMEHTAJIbHbIE
B3aUMOJICUCTBUS
739  TexHuyeckue YCTPOHCTBA: JO3UMETp, Kamepa BuibcoHa, siepHbIH peakTop,
aToMHas 6om0a
7.3.10 | IIpakrmueckue paGoTs. HMccnenosanue TPeKoB 4acTuIl (10 TOTOBBIM (GOTOrpadusm)
SJIEMEHTBI ACTPOOU3NKU
8.1 Bun 3Bé3gnoro Heba. Co3Be3aust, spKue 3BE3/bl, INIAHETHI, UX BUIUMOE ABH)KECHHE
8.2 Conneunas cucrema. Inanersl 3eMHoOM rpynmnsl. [1aHEeTBI-TUTaHThl U UX CITyTHUKH,
KapJIMKoOBbI€ Tu1aHeThl. Masibie Tena CoTHeUHOM CUCTEMBbI
8.3 Counnue, potocdepa u atmocdepa. CoaHeyHast aKTUBHOCTh
8.4 Nctounuk sneprun ConHua u 3B€371
3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKHU: MAcCa, CBETUMOCTD, PAJJyC, TEMIIEpATypa, UX
8.5 B3aUMOCBS3b. JlparpaMmMa «CreKTpalbHbIN KJIaCC — CBETUMOCTBY. 3BE3/IbI TJIaBHOM
MIOCJIEA0BATENBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY JUIs 3BE3]] INIaBHOM
II0CJIEIOBATEIBHOCTH
8.6 Buytpennee crpoenue 38€31. CoBpeMEHHbIE PEACTaBIEHHS O IPOUCXOKIACHUH U
sBosronmu CosHIA U 3BE37. DTallbl )KU3HU 3BE3]L
Mueunsiii [1yts — Hama [Nanaktuka. CnupanbHas cTpykrypa ["anakTuku,
8.7 pacnpezneneHue 38€31, ra3a u nouid. [lonoxxenue u nenxenne Connna B ['anakTuke.
[Inockas u chepuueckas noacucreMsl ['anakTuku
8.8 Tuns! ranaktuk. PaguoranakTuku v kBazapsl. YEpHBIE IBIPHI B A/Ipax TaJaKTUK
Bcenennas. Pacmupenue Beenennoit. 3akon Xa606:m1a. Pa3zberanue ranakTuk.
8.9 Bospact u paguyc Beenennoit, teopust bonpiioro B3peiBa. Mojiens «ropsiaeit
Bceenennoi». PeankroBoe usinydeHue
10 Macmrabnas crpykrypa Beenennoit. Meraranaktuka. Hepeménasie mpo6iieMbl

ACTPOHOMHUH
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