MHMHMCTEPCTBO ITPOCBEIIEHAS] POCCHCKOM ®EJIEPAILIAA
MunucTepceTBO 06pa30BaHHS H MOJIOEKHOH NONHTAKA CBepaIoBCcKoi 0baacTu
Anvunncrpanud r. Exarepan6ypra

MBOY COIII Ne 98
PACCMOTPEHO COI'TACOBAHO YTBEPXJIEHO
Ha 3acenanny [IIMO yuntenelt  3amectuTens mupekropa o VI~ nnpemop MBOY/COII Ne98
€CTECTBEHHOHAY4YHOTO LIMKJIa //;&/ /// P/ e ,{
‘/(//u/ — Myxauesa TA. i )y V23 ’f‘?ponem(aa I'B.
oHO TTporokon Ne 7 ‘7| MpakayNe (€5~ O
Tporokon Ne 7 oT«Z¥» O 2023 T. &\ oT«Hy £LF2023 .
or«7% 0¥ 2023r. > <y
PABOYAS TIPOTPAMMA

(ID 1008757)

yuebHoro npeavera «®u3uka. ba3oBbiil yposenn»
ans obyqarommxcs 10-11 kmaccos

Exarepunbypr 2023



IHHOSACHUTEJIBHAS 3AIINCKA

[TporpaMma mo ¢usnke 6a30BOro YpoBHS Ha YPOBHE CpeHEro odmero oopa3oBanus paspaboraHa
Ha OCHOBE IOJIOKCHUH U TpeOOBaHUH K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTENbHOM MPOTrPaMMBl,
npencraBieHHBIX B PI'OC COO, a Taxxe ¢ yu€toMm deneparsHoi pabodeil mporpaMMbl BOCITUTAHHS U
KOHIIETIIINH TIPeTIoiaBaHusl yueOHoro nmpeamera « Pu3uka» B 00pa30BaTeNIbHBIX OPraHU3aAIIIX
Poccuiickoit ®enepannu, peaau3yoOMUX OCHOBHbIE 00pa30BaTeIbHbBIE TPOrPAMMBI.

Copeprkanne IporpamMMbl I0 GU3MKE HAPaBIEHO Ha (hOPMHUPOBaHNE eCTeCTBEHHO-HAYIHON
KapTUHBI Mupa oO0yuaromuxcs 10—11 xraccoB npu o0ydennn ux (hru3uke Ha 6a30BOM YpOBHE Ha OCHOBE
CHUCTEMHO-JISATEIILHOCTHOTO moaxoa. [IporpamMma no ¢usuke coorBeTcTByeT TpeboBanusm ®I'OC COO
K TUTaHUPYEMBIM JINUHOCTHBIM, TPEMETHBIM H METAPEAMETHBIM pe3yJbTaTaM 00yUYeHHs, a TaKKe
YYHATHIBACT HEOOXOAMMOCTh PEATN3alN MEKITPEIMETHBIX CBA3EH (DH3UKH C €CTECTBEHHO-HAYIHBIMA
y4eOHBIMU TipeiMeTaMu. B Heil onpenensioTcs OCHOBHBIE LK U3yUYeHUsT PU3UKH HA YPOBHE CPEAHET0
o0miero oOpa3zoBaHusl, IIAHUPYEMBbIE PE3yJILTaThl OCBOCHHUS Kypca (PU3UKHU: THIHOCTHBIE,
MeTanpeaMeTHbIE, TpeMeTHEIe (Ha 0a30BOM YPOBHE).

[Iporpamma 1o ¢u3MKe BKIFOYAET:

® TUTAaHUpYEMBIC Pe3yIbTaThl OCBOCHHUS Kypca PU3NKH Ha 0a30BOM YPOBHE, B TOM UHCIIE

MPEeIMETHBIE PE3YJIBTATHI MO T'OJIaM 00YUYCHHUS;

e coxepxanue yueOHoro npeamera «Ou3mka» mo rogam o0ydeHusI.

®du3nka Kak HayKa 0 HanboJiee O0IMX 3aKOHAX MPUPOJIBL, BEICTYIAs B KAUECTBE YIEOHOTO
MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIA B CUCTEMY 3HAHHA 00 OKPYKaIOIIEM MHPE.
IkonpHBIN Kypc GU3UKH — CUCTEMOOOPa3yIOLIHIA ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB,
MOCKOJIBKY (PH3MUECKUE 3aKOHBI JIeXKAT B OCHOBE MPOIICCCOB U SBJICHUH, H3y4aeMbIX XUMHUEH, OUOJIOTHEH,
¢usngeckoii reorpadueit u actpoHomueil. Micronap3oBaHne U aKTUBHOE TIPUMEHeHHE (GU3HMUECKUX 3HAHUN
OTIpeJieIIsIeT XapaKkTep U Pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHI B chepe IHEPTreTHKH, TPAHCIIOPTA,
OCBOCHHA KOCMOCA, ITOJTYYCHUA HOBBIX MAaTCPUAJIOB C 3aJaHHBIMHA CBOICTBaMHU U ApyTux. I/I3yquHe
(M3MKH BHOCUT OCHOBHOM BKJIaJ B (DOPMHUPOBaHNE €CTECTBEHHO-HAYYHON KAPTHHBI MUPa 00yJatOIUXCs,
B (hopMHpOBaHNE YMEHUI MIPUMEHATH HAYYHBIH METO/ TTO3HAHUS TTPH BEITIOTHEHUH UMH YIeOHBIX
HCCJIEI0BaHUN.

B ocHOBY kypca Qu3uku At ypOBHS CpEIHETO 00IIero o0pa3oBaHus OJI0KEH P UACH, KOTOPhIE
MO’KHO pacCMaTpUBaTh KaK MPUHIIMITEI €TO TOCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBHHM € HEM Kypc ABISETCS JIOTHYECKH 3aBEPIIEHHBIM, OH
COJICP)KHUT MaTeprall U3 BCeX pa3/ieioB (PM3HUKH, BKIFOUAET KaK BOTPOCH! KIIACCHUECKOH, TaK 1
COBpEeMEHHO! (hU3HKH.

Hoes cenepanuzayuu. B cOOTBeTCTBUM ¢ Hell MaTepual Kypca QU3UKu 00beTUHEH BOKPYT
¢dusnueckux Teopuil. Beaymum B kypce siBnsieTcst GOpMHUPOBaHHE TIPEACTABICHUN O CTPYKTYPHBIX
YPOBHSX MaTEPUH, BEIIECTBE H TOJIE.

Hoesn eymanumapuzayuu. E€ peanmmzanus npernonaraeT uCroib30BaHue T'yMaHUTapHOTO
noTeHnuana GU3NUECKON HaAyKH, OCMBICJICHUE CBS3H PAa3BUTHsI (DU3HKHU C pa3BUTHEM OOIIECTBA, a TAKKE
C MUPOBO33PCHUYCCKUMUA, HPABCTBCHHBIMHA 1 3KOJIOTHYCCKUMU HpO6J'IeMaMI/I.

Hoes npuxnaounoii nanpasnennocmu. Kypce Gusnkn mpeanoiaraet 3HaKOMCTBO C IIUPOKUM KPYTOM
TEXHHUYCCKHUX U TEXHOJIOTHYCCKUX HpI/IHO)KeHI/Iﬁ N3Yy4YCHHBIX TeOpI/Iﬁ " 3aKOHOB.

Hoes sxonozuzayuu peannsyeTcs IOCPEICTBOM BBEIACHHS HIIEMEHTOB COJIEPKaHus, TOCBAIEHHBIX
9KOJIOTHYECKUM IpoOJieMaM COBPEMEHHOCTH, KOTOPBIE CBA3aHbI C pa3BUTHEM TEXHUKU M TEXHOJIOTHH, a
TaKxe 00CyXIeHHs MpoOieM paloHaTBFHOIO PUPOJONOIB30BAHMS U SKOJIOTUIECKOH Oe30MacHOCTH.

Crep>XKHEBBIMH dJIEMEHTaMHU Kypca (PM3WKH Ha YPOBHE CPEITHETO O0IIIEro o0pa3oBaHus SBISIFOTCS
¢duznueckue Teopuu (HopMUpoBaHuE MPEACTABICHUI O CTPYKTYpE HOCTpOeHUs (pr3nvecKoil Teopuy,
poiu GyHIaMEHTaJIbHBIX 3aKOHOB 1 IPUHLIMIIOB B COBPEMEHHBIX MPEACTABICHUAX O IPUPOJE, TPAaHUIaX
IIPUMECHUMOCTHU TeOprI, JJI onrMCaHuA €CTECTBEHHO-HAYYHBIX SIBJICHUU 1 HpOHeCCOB).

CucreMHO-AESITETFHOCTHBIN TTOAXO0/ B Kypce (DM3NKH peaTu3yeTcs MPexae BCero 3a CuéT
OpraHu3alMy SKCIIEPUMEHTANBHON AeATeIbHOCTH 00yyaromuxcs. s 6a30Boro ypoBHs Kypca GU3UKH —
9TO UCTIONIF30BAHUE CUCTEMBI ()POHTANBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX padoT,
KOTOpBIE B TIporpamme 1o Gu3uKe 00beIMHEHBI B 00N CITUCOK YYSHHIECKUX MPAKTUIECKUX PadoT.
Briienenue B ykazaHHOM IepeydHe J1a0opaTOpHBIX padoT, MIPOBOJUMBIX JJIs1 KOHTPOJISI U OLEHKH,
OCYILIECTBIISIETCSl YHaCTHUKaMHU 00pa30BaTeIbHOTO TPOLIecca UCXO0 s U3 0COOCHHOCTE! TNTaHUPOBAHUS U



ocHamieHus kabuHera ¢usuku. [Ipu sToM obecrieunBaeTcs oBlaieHne 00yJaIOMNMHCT YMEHHSIMHI
IPOBOJUTH KOCBEHHbBIE H3MEPEHUs], UCCIIEI0OBAHNUS 3aBUCUMOCTENH (DU3NUECKUX BEIMUUH U IIOCTAHOBKY
OTIBITOB TIO ITPOBEPKE MPEAT0KEHHBIX THIIOTE3.

Bonbmoe BHMaHue yAenseTcsl pelieHHI0 pacyETHRIX U KaueCTBEHHBIX 3afad. [Ipu aTom st
pacu€THBIX 3a1a4 IPUOPUTETOM SABIISIIOTCS 3a7a4M C SIBHO 3alaHHOH (pr3ndecKoil Moaensio,
MO3BOJIAIOLIME IPUMEHSTh U3Y4YE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOTO pa3zeia Kypca, TaK 1
WHTETPUPYsI 3HAHUSI U3 PAa3HBIX pa3AeioB. /i KauecTBEHHBIX 3aa4 IPHOPUTETOM SIBJISIFOTCS 33/1aHUs Ha
00BsICHEHHE IPOTEKaH!UsI (PU3NUECKUX SBICHUI U IPOLIECCOB B OKPY>KaIOLIEH JKU3HH, TpeOyroimue
BbIOOpa (hH3NIECKON MOJENIH I CUTyalluu IPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBum ¢ TpeboanusimMu ®I'OC COO k MaTepuaIbHO-TEXHHUYECKOMY 00CCIICUCHUIO
y4eOHOro mpoliecca 6a30BbIii ypOBEHb Kypca GU3UKH Ha YPOBHE CPEAHEro 00IIero 00pa3oBaHus JOJIKEH
U3y4yaThCs B YCJIOBHSIX MPEIMETHOrO KaOuHeTa (GU3UKU WK B YCIOBUSIX HHTEIPUPOBAHHOIO KaOMHeTa
NPEMETOB €CTeCTBEHHO-HAYYHOT0 ITUKIIa. B kabuHeTe Gpu3nku H0MHKHO OBITH HEOOX0AUMOE
nabopatopHoe 000pyAOBaHKE TSI BBITMOJIHEHNS YKa3aHHBIX B IPOrpaMMe Mo (PU3MKE YICHUIECKUX
MPAaKTHYECKUX paboT U AEMOHCTPAIIIOHHOE 000PY/TIOBaHHE.

JemoncTpanmonHoe 060pynoBanue GopMUpPyeTCsi B COOTBETCTBUU C IPUHLUIIOM MUHUMAIbHOM
JIOCTAaTOYHOCTH U 00ecIieunBaeT MOCTAHOBKY MEPEUNCIICHHBIX B POrpaMMe MO (PU3UKE KITFOYEBBIX
JEMOHCTpaLUi Ul UCCIEA0BAHMUS N3y4aeMbIX SIBICHUM U MPOLECCOB, SMIIMPUUECKUX U
(byHIaMeHTaIbHBIX 3aKOHOB, X TEXHUYECKUX IPUMEHEHUI.

JlaboparopHoe 000pyAOBaHUE ISl yUCHHYECKUX MPAKTUIECKUX PadOT POpMUpPYeETCs B BUIC
TEMaTUYeCKUX KOMIUICKTOB M 00ECIIEYMBACTCSI B PACUETe OHOTO KOMIUIEKTa Ha JABYX 00YYarOIIXCsl.
TemaTHueckue KOMITIEKTHI 1a00paTOpHOro 000PYAOBaHUS JOJIKHBI OBITh TOCTPOCHBI HA KOMIUIEKCHOM
WCIIOJIb30BaHUU aHAJIOTOBBIX U IU(POBBIX MPUOOPOB, & TAKKE KOMIIBIOTEPHBIX H3MEPHUTENBHBIX CHCTEM B
BUIe U(PPOBBIX J1IAOOPATOPHH.

OCHOBHBIMH LETSIMH H3y4deHHs (DU3UKH B 001IIEM 00pa30BaHUH SBIISIOTCS:

e (QopMupoBaHHE HHTEpECA U CTPEMIICHHUS 00YUJaIOMINXCS K HAYYHOMY M3YUYCHHUIO IPUPOIDI,

PasBUTHE UX UHTEIUIEKTYaJbHBIX 1 TBOPUYECKUX CIIOCOOHOCTEH;

e  pa3BUTHE NPEACTABICHUN O HAYYHOM METOJE MO3HaHUA U (HOPMHUPOBAHUE
UCCIIEIOBATENBCKOTO OTHOIICHHUS K OKPY KAIOLIIM SIBIICHUSIM;

e (QopMupoBaHHE HAYYHOTO MUPOBO33PEHUSI KaK pe3yiibTaTa U3yUeHHs OCHOB CTPOCHUS MaTepUH
U (yHAaMEHTAIbHBIX 3aKOHOB (DU3UKHY;

e (QopmupoBaHHe YMEHHUI OOBSCHSITD SBICHUS C UCIONB30BaHNEM (DU3NYECKUX 3HAHUN U
HaYYHBIX J10Ka3aTeNIbCTB;

e (QopmMupoBaHue NpeICTaBICHUH O POy (YU3NKHU AJISI pa3BUTUS APYTHX €CTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJIOTUH.

JocTmwkenne 3Tux 1esieil 00ecieYnBaeTcs peICHUEM CIIEIYIONINX 3a/1ad B MPoliecce N3YUCHHUs

Kypca (pH3MKH Ha ypOBHE CPEIHEro 001Iero 00pa3oBaHus:

e npuoOpeTeHue CUCTEMBbI 3HAHUH 00 00INX (PU3NIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX,
BKITIOYasi MEXaHUKY, MOJIEKYJISIPHYIO (DU3HUKY, SJICKTPOJMHAMUKY, KBAHTOBYIO (QU3UKY U
9JIEMEHTHI acTPO(PU3HKH;

e (QopMupoBaHHE YMEHHUH PUMEHSTH TEOPETUUECKUE 3HAHUS [Tl OOBSICHEHUST PU3MUECKIX
SBJICHUH B IMIPUPOAE U JUIS NPUHATHS NPAKTHUECKUX PEIICHUH B IIOBCEIHEBHOMN KU3HMU;

®  OCBOEGHHE CIIOCOOOB PEHICHUS Pa3INYHBIX 32J1a4 C SIBHO 33JJaHHOH (PU3NIECKOI MOJIEIBIO,
3a7a4, Mo/IpasyMeBaOIINX CAMOCTOSITENbHOE CO3JaHNe (PU3MUECKON MOJIENH, aJeKBATHOM
YCIIOBHSIM 3a/1a4H;

e MoHMMaHWE (GUINYECKUX OCHOB M IIPHUHITUIIOB JICHCTBUS TEXHUIECKUX YCTPOICTB U
TEXHOJIOTHUECKHUX MPOLECCOB, UX BIHSHUS HA OKPYKAIOLIYIO CPeay;

®  OBJIAJICHUE METOJJAMH CAMOCTOSITEIIBHOTO TUIAHUPOBAHUS U TIPOBEJICHUST (PU3UUECKUX
9KCHEPUMEHTOB, aHAJIN3a U HHTEPIPETAUH HHPOPMALIH, ONPEAEITICHUS TOCTOBEPHOCTH
MOJYYEHHOTO Pe3yIIbTaTa;

e  CO37aHUE YCIOBHH JUIs Pa3BUTHUS YMEHUH IPOEKTHO-UCCIEA0BATEIBCKON, TBOPUECKON
JeSITETbHOCTH.

Ha uzyuenue ¢usuku (6a30BbIii ypoBEHB) Ha YPOBHE CPEHET0 OOLIETO 00pa30BaHUS OTBOAUTCS

136 gacos: B 10 kitacce — 68 gacoB (2 gaca B Henenmo), B 11 kmacce — 68 gacos (2 gaca B HEAETIO).



IIpemmaraemsrii B mporpamme 1o Gpu3nke mepeueHb Ja00OPaTOPHBIX U MPAKTUIECKUX PadoT
SIBTISICTCSl PEKOMEHIOBAaHHBIM, YIHTEIh JIeaeT BEIOOP MPOBEJICHHUS JIAOOPATOPHBIX paboT U ONBITOB C
y4ETOM MHIUBUIYAIBHBIX 0COOCHHOCTEH 00YYaroImuXCsl.



COJEPXAHUE OBYYEHUSA

10 KJIACC

Pa3nen 1. ®u3uka U MeTOAbI HAYYHOT0 MO3HAHUSA
®u3uka — Hayka o npupoje. Hayunsle MeToAbl TO3HAHUS OKpY KaroLero Mupa. Posip
9KCIIEPUMEHTA U TEOPUH B IPOLIECCE MO3HAHUS IPUPOABI. DKCIIEPUMEHT B (PH3HKE.
MopnenupoBanue (pu3HUeCKUX ABJICHUN U IporieccoB. Hayunsie rumoTe3slr. Ou3nyueckne 3aK0HBI U
Teopuu. [ paHUIBI IPUMEHUMOCTH (GU3NIECKUX 3aKOHOB. [ [pHHITNT COOTBETCTBUS.

Poib 11 MecTo pu3uKH B OpPMUPOBAHHN COBPEMEHHOM HAYYHOH KapTUHBI MUPA, B IPAKTHYECKON
JIeSITENIBHOCTH JIIOJIEH.

Jlemoncmpayuu
AHanoroBele U MUGPOBLIC U3MEPUTEIbHBIC TIPUOOPHI, KOMITLIOTEPHBIC TATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanunueckoe asimkenne. OTHOCUTEIBHOCTh MEXAHNYECKOTO ABIKeHUs. CrucTeMa OTCUETA.
TpaexTopusi.

Ilepemerienne, CKOPOCTh (CPEOHSISI CKOPOCTh, MTHOBEHHAs! CKOPOCTh) M YCKOPEHHE MaTepUAIbHON
TOUYKH, UX MIPOEKLIUU Ha OCH CUCTEMBI KoopauHaT. CloKeHHne MepeMenieHU U CII0KEHNEe CKOPOCTEN.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBMKEHUE. [ paduku 3aBUCUMOCTH
KOOpAHMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U NEPEMEIECHUS MaTEPHAIBHON TOUKH OT BPEMEHHU.

CBo0OoHOE TIajicHue. Y CKOpeHHe CBOOOTHOTO MaCHUS.

Kpuponuneitnoe nemxenue. J[BrmkeHre MaTeprualbHON TOYKH M0 OKPYKHOCTHU € TIOCTOSTHHOM 110
MOJIYJTIO CKOPOCTBIO. YTIIOBasi CKOPOCTh, IMHEHAst CKOpocTh. [lepron 1 dacTtora oOpamieHns.
IleHTpOCTpEMUTENBHOE YCKOPEHHE.

TexHu4eckue ycTpoicTBa U MPaKTHUECKOe IPUMEHEHHUE: CIIUJIOMETP, JIBH)KEHNE CHAPSA0B,
LIEITHbIE U PEMEHHBIE NTEPEAAYH.

Lemoncmpayuu

Mojienb cucTeMbl 0TCUETa, HILUTIOCTPAIM KHHEMAaTHYECKUX XapaKTePUCTUK JBUKECHUS.

[MpeoOpazoBanue ABUKEHUI C UCTIOIB30BAHUEM MTPOCTHIX MEXaHU3MOB.

Ilagenne Ten B BO3AyXe U B pa3pesKEHHOM ITPOCTPAHCTBE.

Habmonenue aprkeHus Tena, OpOLISHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenne yckopeHust CBOOOAHOTO TaleHusl.

Hampasnenue ckopocTH NpH IBUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopmuvie pabomsi

N3yveHnne HepaBHOMEPHOTO ABMKEHUS C LIEJIBIO OIMPEIeIeHNsI MTHOBEHHON CKOPOCTH.

HccnenoBanre COOTHOIIEHUS MKy MyTAMH, IIPOMIEHHBIMHU TEJIOM 3a MOCTIeI0BaTeNbHbIE
paBHBIE IPOMEXKYTKH BPEMEHH NTPH PAaBHOYCKOPEHHOM JBI)KEHUHU C HAYAJIbHOW CKOPOCTBIO, paBHON
HYJIIO.

N3yueHue NBM>KEHMS IIAPUKA B BA3KOM KUJIKOCTH.

Wzyuenue apukeHus Tea, OPOLIEHHOTO TOPU3OHTAIBHO.

Tema 2. lunamuxa

IIpunnun otHocuTensHocTH I'anunes. Ilepsslii 3akoH HeroTOHA. THEpIMAIbHBIE CUCTEMBI
OTCUETa.

Macca tena. Cuna. [Ipuanun cynepnosunuu cui. Bropoii 3akon HetoToHa 11 MaTepuaibHOM
Touku. Tperuii 3akoH Hpr0TOHA U1l MaTepuabHBIX TOYEK.

3akoH BceMupHOTo TaroreHus. Cuna tspkecth. [lepBast KocMudeckas CKOpOCTb.

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

Tpenune. Buapl Tperns (mokos1, ckoikxeHnsd, kauenns). Cuna tpenus. Cyxoe Tpenue. Cuia

TPEHUS CKOJILXKCHUS B CUIa TpeHus mokost. Ko durment tperus. Cuita COpOTUBIICHUS MIPH JIBKECHAN
Tella B KUIKOCTU UJIH rase.

[ToctynaTensHOe 1 BpamareabHOE ABIKEHUE a0COTIOTHO TBEPOTO TEa.
MoOMEHT cuiibl OTHOCUTEIBLHO OCH BpalieHus. [1neyo cuibl. Y ciaoBusi paBHOBECHUS TBEPOTO TENA.



TexHUYeCKHe yCTPOWCTBA U MPAKTHIECKOE MPUMEHEHNE: TIOIIUITHUKH, IBIKCHHE
MCKYCCTBEHHBIX CITyTHHUKOB.

Jlemoncmpayuu

SIBnenue uHepLUM.

CpaBHEeHHE Macc B3aUMOJICHCTBYIOIUX TeJl.

Bropoii 3akon HproToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT Jie(hOpMaITi.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOABEME U MaJACHUU.

CpaBHeHME CUJ TPEHUS MTOKOS, KAYEHNS U CKOJIbKECHHUS.

YcioBus paBHOBecHs TBEPAOTO Tena. Buibl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, rabopamopmuvie pabomoi

N3zyuenne nprxeHus: Opycka 1o HaKIIOHHOH IIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHIT YIIPYTOCTH, BOSHUKAIOIINX B MPYXUHE U PE3HHOBOM 00pasIie, OT
ux nedopMarim.

Uccnenosanue yciioBuil paBHOBECHS TBEPAOTO TEJIa, UMEIOLIEr0 OCh BpAILIEHUS.

Tema 3. 3axonvt coxpanenus 6 mexanuxe

Nmnynsc MaTepranbHON TOUYKH (T€Na), CHCTEMBI MATEepHUANTBHBIX TOYEK. VIMITYIIbC CHITHI 1
M3MEHEHHe UMITyJIbca Tela. 3aKOH COXPAaHEHUs UMITylbca. PeakTHBHOE ABH)KEHUE.

PaboTa cuibl. MOITHOCTD CHITBI.

Kunerndeckas sHEprust MaTepuaIbHON TOUKH. TeopemMa 00 N3MEHEHNH KHHETHYECKOW YHEPTHH.

[MorenuumanbHas sHeprud. [loTeHanbHas 3Heprus ynpyro aeopMHUpPOBaHHON MPYKUHEL.
[MoreHumanbHas SHEPTHA TeNa BOIU3HU OBEPXHOCTH 3EMIIH.

[loTeHnanbHbIE ¥ HETIOTEHIMATBHBIE CHITBL. CBSI3b paOOTHI HEMOTEHITMAIBFHBIX CHAJI C N3MEHEHUEM
MEXaHUYECKON SHEPTHH CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUECKOU SHEPIUU.

Yapyrue u Heynpyrue CTOIKHOBEHUSL.

TexHu4ecKkue yCTpOUCTBA U MPAKTUYECKOE IPUMEHEHUE: BOJOMET, KONEDP, IPYKUHHBIM UCTOJIET,
JIBUKCHHE PAKET.

Jlemoncmpayuu

3aKOH COXPaHEHUs UMITYJIbCA.

PeakTuBHOE NBIKEHUE.

[lepexo MOTEHIIMATFHON YHEPTUN B KHHETHYECKYIO ¥ 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomoi

Nzydenune abCoMOTHO HEYNIPYTOTO y1apa ¢ MOMOIIBIO ABYX OJMHAKOBBIX HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHUJIBI C HI3MEHEHNEM MEXaHHUYECKOH SHEPTUH Tejla Ha TIpuMepe
pacTsDKEeHHUsS] pe3MHOBOIO XKTyTa.

Paspnen 3. MouiekynsipHasi pu3uka ¥ TepMOIMHAMHUKA

Tema 1. Ocnogbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TTOJIOKEHHS MOJIEKYISPHO-KMHETHUECKON TEOPUH U X ONBITHOE 00OCHOBAHUE.
Bpoynosckoe apmxenue. Auddysus. Xapakrep IBMKEHHUS U B3aUMOACHCTBHS YaCTHL] BEILIECTBA.
Mogenu cTpoeHHs Ta30B, KUIKOCTEH U TBEPABIX TE U OOBICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX
Mozeinei. Macca u pa3mepsl MojieKy1. KonmmaectBo BemecTBa. [loctossaHas ABoraipo.

TenoBoe paBHOBecue. TemnepaTypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopnens uaeansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON TEOpUn
WeaTbHOro Ta3a. AGCOIIOTHAS TeMIEpaTypa Kak Mepa CpeHe KHHETHIECKOH SHEPTUH TETJIOBOTO
JBWKeHnd yacTtull rasa. Illkana remnepartyp KenbBrHa. I'a30Bble 3aK0HBI. Y paBHeHHEe MeHeneeBa—
Kunaneiipona. 3akon JlansToHa. M30mponeccs! B H1€aIbHOM ra3e ¢ OCTOSHHBIM KOJIMYECTBOM BEILIECTBA.
I'paduueckoe npencTapieHne H30MPOIIECCOB: U30TEPMA, H30X0pa, n300apa.

TexHu4eckne yCTpoicTBa M MPaKTHIECKOE MPUMEHEHHE: TEPMOMETP, GapoMeTp.

Lemoncmpayuu

OnbIThI, JOKA3bIBAIOIIUE JUCKPETHOE CTPOSHHE BEIIECTBa, POTOrpad i MOJIEKYJ OPTaHUYECKUX
COEIMHEHMI.

OnbITe! 10 U Yy3UN KUIKOCTEH 1 Ta30B.



Mopens OpOyHOBCKOI'O IBHXKEHUSL.

Mogens onbita lTepHa.

OnbIThI, OKA3BIBAIOLIUE CYIIECTBOBAHNE MEXMONEKYISIPHOTO B3aUMOJIEHCTBYS.

Monens, WTIOCTpUPYIONIAs MPUPOAY AAaBJIEHUS ra3a Ha CTEHKH COCY/a.

OmnbIThI, WILTIOCTPUPYIOLINE YPAaBHEHUE COCTOSHUS UIEaIbHOIO Ia3a, N30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomsi

OmnpenesneHne Macchl BO3AyXa B KIIACCHOH KOMHATe Ha OCHOBE U3MEpPEHHUH 00bEMa KOMHATHI,
JaBJICHUSI U TEMIIEpaTyphl BO3LyXa B HEil.

HccnenoBanne 3aBUCUMOCTH MEXly TapaMeTPaMu COCTOSIHUS Pa3peKeHHOTO ra3a.

Tema 2. Ocnoswvt mepmoounamuxu

TepMmoanHamuueckas cucrema. BHyTpeHHSIs SHeprus TePMOAMHAMHYECKON CUCTEMBI U CIIOCOOBI
e¢ n3meHeHus. KonnyectBo Temiorsl U pabota. BHyTpeHHss 3HEPrisl 0THOATOMHOI'O HACAJIbHOIO rasa.
Bune! Tennonepenaun: TeMI0ONPOBOAHOCTh, KOHBEKLINS, U3ITydeHHUE. Y eNbHas TEMI0EMKOCTh BELLIECTBA.
KonnuecTBo TEmIOTHI pH TEILIONEPEaAUE.

ITonsrre 06 amnabaraoM mportecce. I1epBrIii 3aK0H TepMOAHMHAMHKH. [I[puMeHEeHHE TTEPBOTO
3aKOHa TEPMOIUHAMUKY K H30mpoueccaM. I paduueckas naTepnpeTanus paboTsl rasa.

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

TenmoBsie MamuHbL. [[pUHIUIIBL 1EWCTBUS TEIUIOBBIX MalvH. [I[peoOpa3oBanus sHEPTHH B
TeruIoBbIX MamuHaX. KoaddumuenT nonesHoro aericteus Ternooit MamuHbl. Lukn KapHo u ero
K03 PUILIMEHT TOIe3HOTO ACHCTBHA. DKOJOTHUYECKHE POOIEMBI TETJIOIHEPTETHKH.

TexHudeckue ycTpoicTBa 1 MPaKTUUYECKOe MPUMEHEHUE: ABUraTellb BHYTPEHHETO CrOpaHus,
OBITOBOW XOJIONWIBHUK, KOHAUIIOHEP.

Jlemoncmpayuu

H3meneHnue BHyTpeHHEH YHEPTUH Tejla PU COBEPIICHUH Pa0OTHI: BBUIET IPOOKHU U3 OYTBHUIKH MO
JIeHCTBUEM C)KAaTOro BO3[yXa, HarpeBaHUe 3pupa B JTaTyHHOU TpyOKe MyTEM TpeHus
(BumeogeMoHCTpaIHs).

H3MeHeHue BHyTpeHHEH dHEepruu (TeMIepaTypsl) Tea MpH Terionepeaaye.

OnbIT 0 aAMabaTHOMY PACHIMPEHUIO BO3AyXa (OMBIT C BO3ILYIIHBIM OTHUBOM).

Mogenu napoBoii TypOHHBI, ABUraTeNsl BHYyTPEHHETO CrOPaHMs, PEaKTUBHOT'O JBUIaTEIs.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3mepeHne yaenbHON TEIIOEMKOCTH.

Tema 3. Azpecammnsvie cocmoanusn eeujecmea. Pazoevie nepexoovt

ITapoobpa3oBanue u koHaeHcanus. Mcnapenue u kuneHne. AOCOIIOTHAS U OTHOCUTEIIbHAS
BJII&XKHOCTH BO3/yXa. HachleHHbIi nap. Y qenpHast TemioTa napooopazoBaHus. 3aBUCUMOCTb
TeMIIepaTypbl KUIIEHUS OT JIaBJICHUSL.

Teépaoe teno. Kpucrammmdeckue u amopdHble Tena. AHU30TPONHS CBOMCTB KpUcTaioB. JKuakue
kpuctayuibl. CoBpeMeHHbIe MaTepuaibl. [InaBiaenne u KpucTanau3anus. Y geabHas TerioTa IIaBIeHUs.
CyOnumariyst.

YpaBHeHHE TerI0BOro OagaHca.

TexHu4eckne ycTpoicTBa 1 MPaKTHUIECKOE MPUMEHEHHE: TUTPOMETP H TICUXPOMETP, KaJIOPUMETP,
TEXHOJIOTHH MOJTyYEHHs] COBPEMEHHBIX MaTepHaliOB, B TOM YHCIIE HAHOMATEPHAIOB, 1 HAHOTEXHOJIOTHH.

Lemoncmpayuu

CBoiicTBa HACHIIICHHBIX HApPOB.

Kumnenve npy NOHWKEHHOM JIaBJICHUU.

CriocoObl n3MepeHust BIaKHOCTH.

Habmtonenue HarpeBaHus 1 IJIaBJIEHUS] KPUCTAIIMUECKOTO BEIIECTBA.

JemMoHCTpamus KpUCTaJIIOB.

Yuenuueckuii sxcnepumenm, rabopamoptule padbomol

M3mepenne oTHOCUTENBHON BIa)KHOCTH BO3/yXa.

Paznen 4. DnekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
OnexTpu3anus Tel. DISKTPUIecKuii 3apsi. JlBa Buna sanekTprudeckux 3apsaaos. [IpoBogHukwy,
JIUDJICKTPUKH U MTOJYIPOBOIHUKH. 3aKOH COXPAHEHHUS dJICKTPHUSCKOTO 3apsia.



BzanmogpeiicTBue 3apsaaoB. 3akoH Kymona. TodedHbIi 351K TpUICCKUH 3apsif. DIEKTPUIECKOE
nose. Hanpsx€HHOCTD 3IeKTpudecKoro nmouis. [IpuHIun cynepno3uiivm 3JIeKTPUUeCKUX mnoseit. JInaum
HaMpPsHKEHHOCTHU AJIEKTPUUECKOTO OIS,

Pabora cuin anekrpocraTrueckoro moiis. [loreniman. Pasnocts motenmnuanos. [IpoBogHuky u
JIUBJIEKTPUKHU B 3JIEKTPOCTATHUECKOM IToJie. JIU3eKTpuiecKast IpOHULIAEMOCTb.

OnekTpoéMKocTh. KoHmeHcaTop. DIeKTpoEMKOCTh TNIOCKOTO KOHACHCATOpa. DHEPrus
3apsKEHHOr0 KOHJIEHCaTopa.

TexHU4ecKUe yCTPOUCTBA U MPAKTUUECKOE PUMEHEHHUE: AIEKTPOCKOIL, JJIEKTPOMETP,
AIIEKTPOCTATHYECKas 3allliTa, 3a3eMJICHHE IEKTPOIIPHOOPOB, KOHACHCATOP, KOMMMPOBAJIBHBIN anmapar,
CTPYHHBII IIPUHTED.

Jlemoncmpayuu

Y CTpOoHUCTBO U MPUHITUI ACHCTBUSI DJIEKTPOMETPA.

B3aumopeiicTBuEe HA3IEKTPU30BAHHBIX TEII.

DIEKTPUYECKOE TOJIE 3aPSHKCHHBIX TEll.

IIpoBOHHKY B 3JIEKTPOCTATHYECKOM IIOJIE.

DIIEKTpOCTaTUYECKAs 3alUTA.

JMA3IeKTPUKY B JIEKTPOCTATHUECKOM II0JIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IIOCKOT0 KOHACHCATOPA OT IUIOUIAIN [IJIACTHH, PACCTOSIHUSI MEXKIY
HUMH U AUDJIEKTPUYECKON NPOHUIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHIEHCATOPA.

Yuenuueckuii sxcnepumenm, rabopamopivie pabomoi

N3mepenune 31eKTpOoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstit Inekmpuueckuii mox. Toxku é paznuunwix cpeoax

DNEeKTPUIECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS dIEKTpHUUeckoro Toka. Mcrounuku Toka. Cuia
ToKa. [IoCTOSIHHBIHN TOK.

Hanpsixenue. 3akon OMa it yyacTKa LEnu.

OneKTpUYeCcKoe COMPOTUBIICHNE. Y IeTbHOE CONIPOTHBIIEHUE BelecTBa. [locnenoBaTensHoe,
napajuieIbHOe, CMEIIaHHOE COeTMHEHHE TPOBOHHUKOB.

Pabora anexktpuueckoro Toka. 3akoH [xoyns—JIena. MomHOCTh 3NIEKTPHYECKOTO TOKA.

DIIEeKTPOABIKYIIAs CHJIa U BHyTPEHHEE COMPOTUBIICHUE HCTOYHHKA TOKa. 3akoH OMa JJIs MTOTHON
(3aMKHYTOM) 3MeKTprUdecKoi ermu. KopoTkoe 3aMbIKaHHE.

DIEKTPOHHAs! IPOBOAUMOCTb TBEPABIX METAIJIOB. 3ABUCUMOCTh CONPOTUBIICHUS METAJIIOB OT
TeMrepaTypbl. CBEpXIIPOBOJUMOCTb.

OnexTpuyeckuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[MomympoBoarku. CoOOCTBEHHAS U IPUMECHASI IPOBOJAUMOCTb ITOTyIPOBOTHUKOB. CBOMCTBa P—-
niepexofa. [lomynpoBoJHUKOBBIE TIPUOOPEI.

DIIEKTPUIECKUN TOK B PACTBOPaX U pacIliaBax JIEKTPOIHUTOB. DIEKTPOIUTHICCKAS JUCCOITHAIIHSL.
DIIEeKTPOIIH3.

DIEKTpUYECKUN TOK B razax. CaMOCTOSATENbHBIA U HECAMOCTOSITENbHBIN pa3psia. MonHus.
ITna3zma.

Texaudeckue yCTpoUCTBa U MPAKTUIECKOE MPUMEHEHUE: aMIIEpMETP, BOJIBTMETP, peOCTarT,
WCTOYHHKH TOKA, 3JICKTPOHATPEBATEIbHBIE MPUOOPEI, AIEKTPOOCBETUTEIbHBIE IPUOOPHI, TEPMOMET]
COTPOTHUBIICHYSI, BAKYYMHBIN JTUOJI, TEPMHUCTOPEI B (HOTOPE3UCTOPHI, MOTYTPOBOJHUKOBBIN U0,
rajgbBaHUKA.

Lemoncmpayuu

M3mepenue cuiibl TOKA U HAPSKEHMUSL.

3aBUCUMOCTH CONIPOTHUBIICHUS IMTMIMHAPUICCKAX TPOBOTHUKOB OT JJIWHBEI, TTOMIATH TIOTIEPETHOTO
CEUYeHUS U MaTepuaa.

CMenaHHoe COeIMHEHNE IPOBOAHUKOB.

IIpsiMmoe u3Mepenue 351eKTpoABIKYLIEN cribl. KOpoTKkoe 3aMbIKaHUE rajibBaHUYECKOTO JIEMEHTA
1 OTICHKA BHYTPEHHETO CONPOTUBJICHUSI.

3aBUCUMOCTH CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTE 3JIEKTPOIUTOB.

HckpoBoii pa3psit 1 IPOBOAMMOCTD BO31yXa.

OOHOCTOPOHHSSA MPOBOANMOCTD AMOAA.



Yuenuueckuii sxcnepumenm, nabopamophule padomol

N3ydenne cMemanHOTO COETUHEHHS PE3UCTOPOB.

H3mepeHue ek TpOIBMKYILEH CHITBI MCTOYHUKA TOKA U €T0 BHYTPEHHETO COMPOTHUBIICHUSI.

Habmtonenue snextponusa.

MesknpeaMeTHbIE€ CBA3M

Nzyuenne kypca ¢puznku 6azoBoro yposHs B 10 ki1acce ocymecTBiIsieTcs ¢ y4ETOM
CoJepKaTENIbHBIX MEKITPEMETHBIX CBA3EH ¢ KypcaMH MaTeMaTuKu, OMOJIOTHH, XMMUH, Teorpaduu u
TEXHOJIOTHH.

Meoicnpeomemusbie nonamus, CBI3aHHBIE C M3YYSHHEM METOJIOB HAyYHOTO MTO3HAHUS: SIBIICHHE,
HaY4HBIH (akT, THIIoTe3a, Pr3ndeckas BeIMUrMHA, 3aKOH, TEOpHsl, HAOIIOAEHUE, SKCIIEPUMEHT,
MOJIEIIMPOBAHNE, MOJIENIb, U3MEPEHHE.

Mamemamuka: penieHne CUCTEMBI ypaBHEHUH, THHEWHAsS QyHKIH, Tapadoia, rumepboia, ux
rpa)MKy U CBOWCTBA, TPUTOHOMETpUYecKre PYHKINH: CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI M UX MPOCKIIMK Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB.

buonoeusa: mexanmdeckoe NBMKEHHE B KUBOU NpUpoze, TUPQy3Hsl, 0CMOC, TEIUI000OMEH KUBBIX
OpraHm3MOB (BUJIBI TEIUIONIEPEIaud, TEITIOBOE PABHOBECHE), SJICKTPUIECKIE SIBICHHS B XKUBOU MIPUPO/IE.

Xumus: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE aTOMOB U MOJICKYJI, MOJIb BEI[ECTBA,
MOJIISIpHAsi Macca, TETUIOBBIE CBOMCTBA TBEPBIX TEN, JKUAKOCTEH U Ta30B, AIEKTPUISCKHE CBOMCTBA
METAIIJIOB, IIEKTPOJIUTHYECKAs TUCCOLIMAITNS, TalbBaHUKA.

Teoepaghus: BNaxXHOCT BO3IyXa, BETPBL, 0ApOMETp, TEPMOMETP.

Texnonoeus: peoOpa3oBaHue IBUKEHUH C UCIIOIB30BaHUEM MEXAHM3MOB, YUET TPEHUS B
TEXHHKE, MOIIIUITHAKH, UCTIOIh30BaHNE 3aKOHA COXPAaHEHUS UMITYJIbCa B TEXHHUKE (paKeTa, BOJIOMET U
JpyTHUE), IBUTATENb BHYTPEHHETO CTOPaHus, MapoBasi TypOuHa, OBITOBON XOJOJMIBHHUK, KOHIUIIHOHED,
TEXHOJIOTHH TIOTY4EHHsI COBPEMEHHBIX MaTepPHAaJIOB, B TOM YHCIIC HAHOMATepHATIOB, © HAHOTEXHOJIOTUH,
AIEKTPOCTATHYECKAs 3allUTa, 3a3eMJICHHE IEKTPONIPHOOPOB, KCEPOKC, CTPYHHBIN IPUHTED,
AJIEKTPOHATPEBaTENbHEIE TPHUOOPHI, AIEKTPOOCBETHTEIBHBIE TIPHOOPHI, TATbBAHUKA.

11 KJIACC

Paznen 4. DnekTpoauHaMuka

Tema 3. Maznummnoe none. I1eKmpomMazHuUmMHAA UHOYKUUA

[locTostHHBIE MarHUTHI. B3auMoielicTBIe TOCTOSTHHBIX MAarHUTOB. MarautHoe molie. Bextop
MarHATHOW WHAYKIWU. [I[pUHIMIT Cyriepro3uiny MarHUTHBIX TTosied. JIMHUY MarHUTHOW WHAYKIINY.
Kaptrna nuHMI MArHUTHOW MHTYKIIUA TTOJISI IOCTOSTHHBIX MarHUTOB.

MarauTtHoe 1oJie IPOBOJHHUKA ¢ TOKOM. KapThHa IMHUI HHIYKIIMA MarHUTHOTO TIOJIS JTTHHHOTO
MPSIMOTO TIPOBOJTHUKA M 3aMKHYTOTO KOJIBIIEBOTO MTPOBOIHUKA, KATYIIKK C TOKOM. OIBIT Dpcresa.
B3aumoeiicTBrE MPOBOJHUKOB C TOKOM.

Cuia Amriepa, e€ MOy Ih M HalpaBJieHUE.

Cuna Jlopenta, e€ Moynb 1 HanpaBieHue. JBmKeHNe 3apsHKeHHOM YaCTHIIBI B OJTHOPOJTHOM
MarHuTHoM mose. Padota cumet Jlopentia.

SIBrieHME NEKTPOMArHuTHOM MHAYKIKU. [[0TOK BEKTOpa MarHUTHOW WHTYKIIUH.
DIEKTPOABIKYLIAS CUIIa UHAYKIUHU. 3aKOH 3JIEKTPOMAarHUTHOU HHAYKIUU Dapajest.

Buxpepoe anekTpuyeckoe nojue. INeKTPOABMUKYILAS CHUIa UHIYKIUU B IPOBOJHUKE, ABMKYILEMCS
MOCTYTATEILHO B OJHOPOTHOM MarHUTHOM IIOJIC.

[Ipasuiio Jlenma.

MHnyKTUBHOCTD. SIBlIEHHE CAMOMHAYKIMH. DIIEKTPOABIKYIIAS CHUJIa CAMOMHAYKIIUH.

DHeprusi MAarHATHOTO TIOJIST KATYIIIKH C TOKOM.

DIIeKTPOMarHuTHOE TI0JIE.

TexHudeckue ycTpoucTBa U MPAKTUUECKOE MMPUMEHEHHUE: TOCTOSHHBIE MAarHUTHI,
3JIEKTPOMATHUTHI, SIIEKTPOABUTATEIb, YCKOPUTETH dJIEMEHTAPHBIX YACTHUIl, MHAYKIIHOHHAS TICYb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKIIOHEHUE 3JIEKTPOHHOTO MMy4YKa MArHUTHBIM MOJIEM.

JluHuY MHAYKIIMY MarHATHOTO TIOJIS.

BzaumopeiicTBrue n1ByX NPOBOJHUKOB C TOKOM.



Cuita Amriepa.

JeiicTBue cunbl JIopeHIia Ha HOHBI 3JIEKTPOJIUTA.

SIBneHue 3MeKTPOMArHUTHON UHAYKIIHH.

ITpaBuno Jlenna.

3aBUCHMOCTb 3IEKTPOABIKYIIEH CHIIBI MHIYKITUH OT CKOPOCTH M3MEHEHUSI MarHUTHOTO TIOTOKA.
SIBnenne caMOMHAYKIINH.

Yuenuueckuii sxcnepumenm, rabopamopmuvie pabomsi

W3ydeHne MarHUTHOTO TTOJISt KATYIIIKU C TOKOM.

HWccnenoBanne neiicTBUS TOCTOSIHHOTO MarHuTa Ha PaMKy C TOKOM.

UccnenoBanue saBieHUS 3IEKTPOMArHUTHOW UHIYKITUY.

Pa3nen 5. KonebaHusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHunmHble Koaedanus

KonebarenbHas cucrema. CBOOOIHBIC MeXaHWYECKHE KoieOanus. ["apMoHnyeckue koaeOaHusl.
Ilepuon, gacroTa, ammuntyna u ¢gasza xkonedbanuii. [IpyxuHHBIN MasTHUK. MaTeMaTHUeCKUi MasTHUK.
YpaBHeHHE TapMOHUYECKHNX KoyeOanuid. [IpeBpaiienue SHEpruu Mpu rapMOHNYECKUX KOJeOaHUsIX.

KonebarenbHbiit KOHTYp. CBOOOIHBIE 3JICKTPOMArHUTHBIE KOJICOAHUS B UI€AIbHOM
KoJIe0aTelbHOM KOHTYpe. AHAIOTHSA MEXTy MEXaHHYECKUMH U DIIEKTPOMArHATHBIMA KOJIEOaHHSIMHL.
®opmyna TomcoHa. 3aK0H COXpPaHEHHUS SJHEPTUH B HICATHHOM KOJIe0aTeIbHOM KOHTYPE.

[Ipeacraienue o 3aTyxaromux KonebaHusx. BoIHyKIeHHbIE MEXaHUYECKHE KOJICOaHHSI.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMATrHUTHBIE KOJICOaHMSL.

Ilepemennsiil Tok. CHHYCOUIATbHBIN EPEMEHHBIN TOK. MOIHOCTh IEPEMEHHOIO TOKA.
AMIUITMTYIHOE U JIeMCTBYIOIIEe 3HaYSeHHE CUIIbI TOKA M HAIIPSKEHUSI.

Tpauchopmatop. [Iponu3BoACTBO, epeaaya 1 MOTPEOICHUE HINEKTPUICSCKON SHEPTHH.
DKOJIOTUYECKHE PUCKH MTPH TPOU3BOJICTBE AIIEKTPOIHeprur. KybTypa HCIONb30BaHus IIEKTPOIHEPTHH
B [TIOBCEHEBHOM JKU3HU.

TexHuueckue yCTpouCcTBa U IPAKTUYECKOE IPUMEHEHUE: JIEKTPUYECKUN 3BOHOK, TEHEPATOP
MEPEMEHHOT0 TOKa, TMHUU JJIEKTpoIiepeiay.

Lemoncmpayuu

HccnenoBanne napameTpoB KojiebaTenbHOM cucTeMBI (IPYKUHHBIN TN MaTeMaTHIeCKUN
MAasITHHUK).

Habmroenue 3aTyxaromux KoineOaHui.

HccnenoBanne CBOWCTB BBIHYKIEHHBIX KOJIEOAHMIA.

HaGmroneHue pe3oHanca.

CBOOOTHBIE TIEKTPOMArHUTHBIE KOJIEOAHNS.

OcmiorpaMMBbI (3aBUCUMOCTH CHITHI TOKA M HATIPSDKEHHS OT BPEMEHH ) JUTS DIIEKTPOMATHUTHBIX
KoJIeOaHuii.

Pe3onaHc npu nocneaoBaTebHOM COEIMHEHUH PE3UCTOPA, KATYIIKH HHAYKTUBHOCTH U
KOHZIEHCaTOopa.

Mojienb TUHUH JIEKTPOTIEpEIadH.

Yuenuueckuii sxcnepumenm, rabopamopivie pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPHO/1a MAIIBIX KOJICOAHH Tpy3a HA HUTH OT JUTHHBI HUTH H MacCChl
rpy3a.

HccnenoBanne nepeMeHHOTO TOKA B IIEMHU U3 MOCIE0BATEIHHO COSAMHEHHBIX KOHIEHCATOPA,
KaTYLIKWA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60JIHbL

MexaHnyecKue BOJHBI, YCIOBHS pactpocTtpanenus. [lepnon. CKopocTs pacipocTpaHeHus U
JUTHHA BOJIHBIL, [lonepeuHnsie U mpo10ibHbIe BOJIHBL. VHTepdepeHiinsa u 1udpaKips MeXaHHUSCKUX BOJIH.

3Byk. CkopocThb 3ByKa. ' poMkocTb 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNeKTpOMarHuTHBIE BOJHBL. Y CJIOBHS M3TyUYEHHS SIEKTPOMAarHUTHBIX BOJIH. B3anMHas
opueHTanus BeKTopoB E, B, V B anexkrpomarautHoit BosHe. CBOKCTBA IEKTPOMArHUTHBIX BOJIH:
OTpakeHHUe, MPEIIOMIICHUE, MONApU3aIys, Judpakinus, nHTepdepeHius. CKOpoCTh 3EKTPOMAarHUTHBIX
BOJIH.

[IIxana 37eKTPOMarHUTHBIX BOJIH. [IprMeHeHNE 3TIEKTPOMArHUTHBIX BOJTH B TEXHUKE U OBITY.

[IpuHIHITEI pagroCBA3Y U TeneBuaeHUs. Pagnonokamnms.



OJEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpebl.

TexHHuecKHe yCTpoicTBa U IPAaKTHUECKOE IPUMEHEHHE: My3bIKaJIbHbIE HHCTPYMEHTHI,
yJIBTpa3ByKOBasi TUarHOCTHKA B TEXHUKE U MEULIMHE, pajiap, paIuONPHUEMHHUK, TEIEBU30D, AaHTCHHA,
tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPaHEHUE MONEPEYHBIX U IPOAOJIBHBIX BOJIH.

Konebmromeecs Teno kKak UCTOUYHHK 3BYKA.

Habmronenue oTpaskeHHs U IPEIOMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue uatepdepenimy 1 nudpakiimy MEXaHHISCKUX BOJTH.

3BYKOBOH pe30HaHC.

Habmtonenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAOH U 4acTOTOH KojeOaHui.

HccnenoBanne CBOMCTB 3JICKTPOMAarHUTHBIX BOJIH: OTPa)KE€HUE, IPEJIOMIICHHUE, OJISIpU3aIvs,
Judpakuus, tHTepQepeHIus.

Tema 3. Onmuxka

T'eomerprueckas ontuka. IIpsMonuHeiiHOe pacIpOCTpaHEHUE CBETA B OJHOPOIHOM cpene. Jlyu
cBeTa. TOUCUYHBI HCTOYHUK CBETA.

OTtpakeHHe cBeTa. 3aKOHBI OTpaXkeHUsI cBeTa. [locTpoeHre n300pakeHu B IJIOCKOM 3epKalie.

[Ipemomienue cBera. 3aKOHBI IPEIOMIICHHUS CBeTa. AOCONIOTHBIN IMOKa3aTeNb MPEeTOMIICHISL.
[TonHoe BHyTpeHHEee oTpaxeHue. [IpenenbHplid yroa NoaHOro BHYTPEHHETO OTPAXKECHHUSL.

Hucniepcus cBera. CloxHbIN cocTaB Oenoro cera. L[BeT.

Cobupatomiue 1 paccenBaronye JUH3bL. ToHKas nrH3a. DOKYCHOE pacCcTOSIHUE U ONITHYECKasl CUIla
TOHKOM JrH3BL. [locTpoeHne n300pakeHnit B COOMPAIOINX U paccenBaronux jJra3ax. GopmMyia TOHKOM
JIMH3EL. Y BEIIMUYCHHE, 1aBaCMOC JIMH30M.

[Ipenensl pUMEHUMOCTH FEOMETPUUYECKON ONTHUKH.

BonnoBas ontuka. MaTepdepenius ceeta. KorepeHTHbIE HCTOYHHUKH. Y CIIOBUS HAOIIOACHUS
MaKCUMyMOB 1 MUHUMYMOB B HHTeP(EPEHIIMOHHON KapTUHE OT ABYX CMH()A3HBIX KOT€PEHTHBIX
HCTOYHUKOB.

Hdudpaxnus ceeta. JudpakunonHas pemérka. Y cioBue HabI0AeHNs TIaBHBIX MAKCHMYMOB TIPH
naIecHU MOHOXPOMATHYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonsipu3anus ceera.

TexHMUYECKHE YCTPOICTBA U PAKTHUECKOE TIPUMEHEHHE: 0UYKH, JIyna, (poToarmnapar,
MPOEKLMOHHBIN annapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTHKA, TU(PPAKINOHHAS PEIIETKA,
TOJISIPOU.

Jlemoncmpayuu

[IpsmonuHelHOE pacpoCcTpaHEHUE, OTPasKEHHE U IIpeoMiIeHHe cBeTa. OnTHYECKUe MPUOOPBI.

ITonHoe BHyTpeHHEE OTpaskeHHEe. MoJiesIb CBETOBOA.

HccnenoBanne cBOMCTB M300paKEHUIA B JIMH3AX.

Mojienn MUKpPOCKOIIa, TEIeCKOIa.

HabGmronenue naTepdepeHnny crera.

HaGmronenue nudpakiuu cBeTa.

HaGmronenue nqucnepcuu cBeta.

Ilonydenune ciekTpa ¢ MOMOIIBIO TPU3MBI.

[lonyyenue criekTpa ¢ MOMOIIBI0 TU(PPAKINOHHON PEIIETKH.

Habmroienue monsipuzaiyu cBera.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomsi

W3mepenne nokasatesns MpeaoMIIeHHs CTEKIA.

UccnenoBanne cBONCTB N300paKeHUI B JTMH3aX.

HaGnronenue qucnepcuu cBera.

Paznen 6. OcHOBBI CIeNMAJIbHON TEOPUH OTHOCUTEIHLHOCTH
I'paHuLBI TPUMEHUMOCTH KJIACCUYECKON MeXaHHUKH. [locTyIaThl crienuanbHON TEOPUU
OTHOCHUTEIIbHOCTH: MHBAPUAHTHOCTh MO/YJII CKOPOCTH CBETAa B BAKyyM€, IPUHIIUI OTHOCUTEIBHOCTH
OWHIITEWHA.
OTHOCUTENBHOCTH OTHOBPEMEHHOCTH. 3aMeJIeHre BPEMEHN U COKPAIllEHUE JITHHEI.
OHeprust U UMITYJIbC PEISITUBUCTCKOM YacTUIIBI.



CBsI3p MacChl C SHEPTHEN U UMITYJIbCOM PESITUBUCTCKOI YaCTHIIBI. DHEPTHS MOKOS.

Pa3nen 7. KBanToBasi puzuka
Tema 1. Dnemenmol K6AHM OGO ONMUKU
®oronsl. Dopmyna [lnanka cBs3u 3HEprUN (OTOHA C €70 YACTOTOW. DHEPTHUS 1 UMITYIIHC (POTOHA.
OtkpriTie u ueenenaoBanue Gorodddexra. OnbiTel A. I'. CTomerosa. 3akoHb! poToddhdexTa.
YpaBuenue DiHmTelHa 1151 poTodddexra. «KpacHas rpanuna» Gotorddekra.
Jaenenne ceera. OnbIThl I1. H. JleOenena.
XHUMHYECKOE NEHCTBUE CBETA.
TexHHUYeCKHEe YCTPOICTBA U PAKTHUECKOE MPUMEHEHHE: (POTOAIEMEHT, (POTOAATINK, COTHEUHAs
Oarapesi, CBETOJHOI.
Jlemoncmpayuu
®oT03¢eKT Ha YCTaHOBKE C IMHKOBOH MIACTHHOM.
HUccnenopanue 3akoHOB BHenTHero (poToaddekra.
Ceeroauon.
Conneunast OaTapest.
Tema 2. Cmpoenue amoma
Mopnens aroma Tomcona. OnbiTel Pesepdopaa mo paccestauro o -dactum. [LtanerapHas moensb
atoma. [loctynarel bopa. U3nyuenue u nornomenue GOTOHOB PH MIEPEXOE aTOMA C OAHOTO YPOBHS
SHepruu Ha Apyroul. Buasl cnektpoB. CHekTp ypoBHEH sHEpruu aToMa BOJIOpO/a.
Bonnossie cBoticTBa yactuil. Bomusr ne bpoitnsa. KopmyckyasipHO-BOJIHOBOH Ayaiu3M.
CIIOHTaHHOE U BBIHYXIEHHOE U3TyUCHHE.
TexHudeckue ycTpoicTBa 1 MPaKTHUECKOE MPUMEHEHUE: CIIEKTPaIbHbII aHaIu3 (CIEKTPOCKOI),
Jla3ep, KBAHTOBBII KOMIIBIOTED.
Lemoncmpayuu
Mopnens onbita Pesepdopna.
Omnpenenenre AIUHBI BOJIHBI J1a3epa.
HabnroneHue muHEHYATHIX CIEKTPOB M3TyUCHHSI.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul
HaOironeHue TuHEHYaToro crekrpa.
Tema 3. Amomnoe adpo
OKCIIEpUMEHTHI, T0Ka3bIBAIOIINE CIOXKHOCTD CTPOCHUS Aapa. OTKPHITHE PAaAHOAKTHBHOCTH.
OnbiThl Pe3epdopna mo onpeneneHuio cocraBa panoakTHBHOTO m3nyueHus. CBolcTBa anbga-, 6era-,
raMMa-u3iyyeHus. BinsHue paguoakTHBHOCTH Ha )KUBBIE OPraHU3MBI.
OTkpeITHE IPOTOHA U HeWTpoHa. HykinonHas Moaens aapa I eitsenbepra—Banenko. 3apsy sapa.
Maccosoe uucno sapa. M30Tomnst.
Anbda-pacna. DIeKTPOHHBIN M IO3UTPOHHBIN OeTa-pacnaa. 'amMmma-u3yueHne. 3aKoH
PaluoaKTUBHOIO pacnaja.
OHeprust CBs3M HYKJIOHOB B sizipe. SnepHbie cuibl. JJedekT Macchl sapa.
SnepHsle peakuuu. JleneHue u CUHTES sep.
SAnepuslii peaktop. TepmosaepHslil cuntes. [IpoGiemMbl 1 EpCHEKTHBEI AACPHON SHEPreTHKH.
DKOJIOrH4eCcKue aceKThl SJepHON SHEPIeTHKH.
OnemeHTapHbIe YacTHIBI. OTKPBITHE TTO3UTPOHA.
MeToapl HaOIIOACHUS U PErUCTPALIMH 3JIEMEHTAPHBIX YaCTHII.
OyHpaMeHTaNbHBIE B3aUMOACHCTBHA. EQMHCTBO (DU3NUECKOi KapTHHBI MUPA.
TexHuuecKue ycTpoUCTBA U NPAKTUYECKOE IPUMEHEHHUE: JO3UMETP, Kamepa BuiibcoHa, sinepHbli
peakTop, aroMHast 6oMOa.
Lemoncmpayuu
CYETYMK HOHU3UPYIOIIUX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopHuie pabomal
HUccnenoBanue TpekoB yacTHIl (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JneMeHTHI ACTPOHOMUM M ACTPOPU3UKHU
Otansl pa3BuTus acTpoHoMuu. [IpukinagHoe 1 MEPOBO33pEHYECKOE 3HAYCHHE aCTPOHOMHUH.



Bupn 3Bé3mH0T0 HeOa. Co3Be3Mus, IPKUE 3BE3MBI, TVIAHETHI, IX BUIAUMOE JIBI)KCHHE.

CounHeuHas cucTeMa.

Connue. ConHedHas akTUBHOCTh. McTounuk sHeprun CosHua U 3BE37. 3BE3/IbI, UX OCHOBHBIC
XapaKTepUCTUKU. J[MarpaMma «CHeKTpaJbHBIN KIacc — CBETUMOCTEY. 3BE3/bI TTIaBHON
MI0CJIE0BATENbHOCTH. 3aBUCHMOCTD «Macca — CBETUMOCTB) sl 3BE3]1 TIIaBHOM [1OCIEJ0BATEIbHOCTH.
Buytpennee crpoenue 38¢3a. CoBpeMEHHBIE IPEJICTABICHUS O IPOUCXOXKICHNH U 3Bomonnu ConHua u
3BE3/1. DTambl )KU3HU 3BE3].

Maieunsrii [Tyte — Hama ["anaktuka. [lonoxenne u npmxenne Conana B ['amaktrke. THst
ranakTHK. PagnoranakTiuky u kBazapbl. YEpHbIE ABIPHI B SIIPax rajakTHK.

Bcenennas. Paciimpenne Beenennoit. 3akon Xao6na. Pazoeranue ranaktuk. Teopus bonbiioro
B3phIBa. PennkToBOE H3NTyUeHue.

MacmrabHast cTpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie npobaemMbl aCTpOHOMHUHU.

Yuenuueckue nabnooenus

Habmronenust HeBOOPYKEHHBIM I7Ia30M C UCIIOIb30BAaHUEM KOMIIBIOTEPHBIX IPMIIOKCHUN IS
oTpeiesIeHHsI OJI0KEHUST HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be31usl CeBepHOTro
MOJIyLIapHsl U IPKUE 3BE3/BL.

Hab6mronenus B reneckon Jlynsl, mnanet, Mieunoro Ilytu.

O6o0mariiee NOBTOPEeHUE

Posib (hu3uKH 1 aCTPOHOMUM B SKOHOMUYECKOU, TEXHOJIOTHUSCKOM, COIMAIbHON U ATUIECKOH
cdepax AeATeNbHOCTH YeJI0BEKa, pOJb U MECTO (PU3UKU U aCTPOHOMHUH B COBPEMEHHOH HAayYHOH KapTHHE
MHpA, Poib HU3NIECKON TeOpUH B HOPMUPOBAHUH MIPEACTABICHUI O (PU3NIECKOM KapTHHE MUpPaA, MECTO
¢bu3nuecKoi KapTUHBI MUPa B OOIIEM PSITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJICTABICHUH O
IpUpO/IE.

Me:xnpeaMeTHbie CBA3H

Nzydenune xypca ¢pusnku 6a30B0ro ypoBHA B 11 Kitacce OCymecTBIAETCS C YIETOM
COJIepKaTENIbHBIX MEKITPEMETHBIX CBA3EH ¢ KypcaMH MaTeMaTuky, OMOJIOTHH, XUMUH, Teorpaduu u
TEXHOJOI'nu.

Mesicnpedmemuule noHAmMUsL, CBI3aHHbBIE C U3YYEHHEM METOI0B HayYHOI'O IIO3HAHUS: SIBIICHHE,
HaYYHBIH (akT, THIIoTe3a, Pru3ndeckas BeIMUMHA, 3aKOH, TEOpHsl, HAOIOICHHUE, SKCIIEPUMEHT,
MOJIEJTMPOBaHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelIeHue CUCTEMBI YPaBHEHUH, TPUTOHOMETpHUYECKHE (DYHKLUH: CHHYC, KOCHHYC,
TaHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOKAECTBO, BEKTOPHI U X MPOEKIUH HA OCH
KOOPJIMHAT, CJIOKEHUE BEKTOPOB, TIPOU3BOIHBIC IIEMEHTAPHBIX (YHKIIWH, TPU3HAKHU TTO100Us
TPEYroJbHUKOB, OIPEACICHUE IUIOIAAN TUNIOCKUX (HUryp U o0béMa Ted.

buonoeus: anexTpuyeckue SBICHUS B )KUBOK MPUPOJIE, KOJIeOaTeIbHbIE IBI)KEHUS B )KUBOU
IIPUPOJE, ONITUYECKUE SIBJIEHUS B )KUBOU NPUPOJE, IEUCTBHE PaAUALIMU HA XKUBBIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KpUCTAJIIMUECKasi CTPYKTypa TBEPABIX Tell, MEXaHU3MBI
00pa3oBaHMs KPUCTAUIMYECKOHN PEIETKY, CIIEKTPAIbHBIA aHAJIH3.

Teoepaghus: MarHUTHBIE TTOJTIOCA 3eMJTH, 3aJI€)KH MAarHUTHBIX Py, GOTOChEMKA 3eMHON
MTOBEPXHOCTH, MPeICKa3aHne 3eMIIETPSICEHUN.

Texnonozus: IMHAN SJIEKTPOIIEpeayd, TEHEPATOP NEPEMEHHOTO TOKA, 3JIEKTPOBUTaTENb,
WHIYKIMOHHAS TIeYb, pajap, paluolnpuéMHHUK, TeJIeBU30D, aHTeHHa, Tenedon, CBY-neus,
MIPOCKIIMOHHBIH ammapar, BOJIOKOHHAsI OIITHKA, COJTHEYHAst Oarapest.



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHET'O OBHIEI'O OBPA3OBAHUSA

OcBoenne yuebHOTO ipeamera «Pu3nka» Ha ypoBHE cpeHero oomero oopa3oBanus (0a30BbIi
YPOBEHB) JIOJDKHO 00ECTICYNUTh IOCTIXKEHHE CIIEAYIOIINX JIMIHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX
00pa3oBaTeIbHBIX PE3yJILTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE Pe3yNbTaThl OCBOEHHS yueOHOro npenmMera «Pu3uKay AOMKHBI OTPaKaTh
TOTOBHOCTB M CIOCOOHOCTH 00YYArOINXCSl PYKOBOJICTBOBATHCS CPOPMUPOBAHHOW BHYTPEHHEH HO3UIIHEH
JMYHOCTH, CUCTEMOI LIEHHOCTHBIX OPUECHTALMH, [IO3UTUBHBIX BHYTPEHHUX yOSKICHNUI,
COOTBETCTBYIOIIMX TPAAULIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO O0ILECTBA, paCIIUPEHHUE )KU3HEHHOTO
OTIBITA M OTIBITA AESTENLHOCTH B MPOLIECCE peann3allii OCHOBHBIX HAIIPaBJIEHUI BOCIUTATEIbHON
JESITeIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpakIaHCKOr0 BOCIIMTAHMS

c(OpMHUPOBAHHOCTH TPAKAAHCKON MO3UIUK 00yYarOIIErocs Kak akTHBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUICKOro 00IIECTBA;

NPUHATHE TPAAULHOHHBIX O0IEUETOBCUYECKUX TYMaHUCTUIECKUX U IEMOKPATHIECKUX LIEHHOCTEH;

TOTOBHOCTBH BECTH COBMECTHYIO JISSITEIILHOCTh B HHTEpECaX rPpakJaHCKOTO 00IIecTBa,
y4acTBOBaTh B CAMOYIIPABJICHUH B 00pa30BaTeIbHOIN OpraHu3alim;

YMEHHUE B3aMMOJICHCTBOBATh C COLMAIILHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX QYHKUMSIMH U
Ha3HAYECHUEM;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSA:

c(hopMHUPOBaHHOCTH POCCHICKOHN TPAKIAHCKON WACHTUIHOCTH, TATPUOTHU3MA;

LIEHHOCTHOE OTHOILIEHHE K TOCYAapCTBEHHBIM CUMBOJIAM, TOCTHKEHUSIM POCCUNCKUX YUEHBIX B
o0nacT (U3HUKY U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO TTOBEJICHUSI;

CIOCOOHOCTh OIIEHUBATH CHTYAIUIO U IPUHAMATh OCO3HAHHBIC PEHICHUS, OPUCHTUPYSICh Ha
MOpaJIbHO-HPaBCTBEHHBIE HOPMBI M ICHHOCTH, B TOM YHCJIE B JESITEIBHOCTH YUEHOTO;

0CO3HAHKE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOIO Oy IyIIero;

4) 3¢TeTHYECKOT0 BOCIIHTAHUS

3CTETUYECKOE OTHOIIEHHE K MUPY, BKJIIOUYasi 3CTETUKY HAYYHOTO TBOPYECTBA, IPUCYILErO
¢bu3nuecKoil HayKe;

5) Tpy10BOr0 BOCIIUTAHUSA:

MHTEpEeC K pa3anyHbIM chepam npodhecCHOHaIbHOM AeATEIbHOCTH, B TOM YHCIIE CBA3aHHBIM C
(bU3NKON M TEXHUKOW, YMEHUE COBEPIIATh OCO3HAHHBIA BEIOOP Oyayiiel nmpodeccuu 1 peaan30BbIBaTh
COOCTBEHHBIE JKU3HEHHBIC TIIAHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHMIO M CaMOOOpa30BaHMIO B 00JacTH (DU3MKH HA
MPOTSHKEHUN BCEH JKU3HU;

6) 9K0JOrHYecKOro BOCIIMTAHMS:

c(hOpMHPOBaHHOCTH IKOJOTHIECKOH KYJIBTYPHI, OCO3HAHKE TII00ATBHOTO XapaKTepa
9KOJIOTHUYECKHX MPO0IIeM;

IUTAHWPOBAHUE U OCYLIECTBIICHUE IEHCTBUI B OKPY>KAOIIEH Cpeie HA OCHOBE 3HAHUA IieNei
YCTOWYHMBOTO Pa3BUTHS YEIOBEUECTRA,;

paciMpeHye OIbITa AesITEIFHOCTH SKOJIOTHYECKOW HAPAaBICHHOCTH Ha OCHOBE HMEIOIITUXCS
3HaHUH 1o QU3MKe;

7) IEHHOCTH HAYYHOTO MO3HAHUS

c(hOpMHPOBaHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢bu3nuecKoi HayKu;

0CO3HAHKE LIEHHOCTH HAYYHOU AEATEIIbHOCTH, TOTOBHOCTD B IIPOLIECCE N3yUeHHUS HUIUKU
OCYIIIECTBIISTH MPOEKTHYIO M MCCIIEN0BATEIBCKYIO NEATENFHOCTh HHANBUYAJIBHO U B TPYIIIIE.



METAINIPEJMETHBIE PE3YJIbTATbBI

IMo3naBaTesibHbIE yHHBEpPCAJIbHBIE YUeOHbIE AeiicTBUA
Ba3oBble Jlornueckue aeiicTBus:

CaMOCTOSITETIbHO (POPMYITHUPOBATE U AKTYaIM3UPOBATh IIPOOIEMY, paccCMaTpUBaTh €€ BCECTOPOHHE;

OIIPEeNIeJIATh LIENH ACATENbHOCTH, 3a/1aBaTh IapaMeTPbl U KPUTEPUU UX JOCTIDKCHHUS;

BBISBIISITH 3aKOHOMEPHOCTH U MPOTHBOPEUHSI B PACCMATPUBAEMBIX (PU3UUECKUX SBICHUSIX;

pa3pabaTeIBaTh IJIaH PELICHUS IPOOIeMbl ¢ YIETOM aHaIM3a UMEIOIIUXCS] MaTepHaIbHbIX U
HEMAaTepUAJIbHBIX PECYPCOB,;

BHOCUTb KOPPEKTHBBI B JCATEIILHOCTh, OLICHUBATH COOTBETCTBUE PE3YIIHTATOB LEJISIM, OLICHUBATh
PHCKH TIOCIEICTBUH IESTEIbHOCTH;

KOOPAMHHUPOBATh U BBIIOIHATE pa0bOTy B YCIOBUAX PEAIbHOTO, BUPTYaJIbHOTO U
KOMOWHHPOBAaHHOTO B3aMMOICHCTBUS;

pa3BUBaTh KPeaTUBHOE MBILIICHHE TIPU PEILICHUHN KU3HEHHBIX MPOOIIEM.

ba3zoBble ucciienoBare/ibCKue AeiCTBHA:

BJIaJCTh HAYYHOH TEPMHUHOJIOTHEN, KIIFOUEBBIMH MOHATHAMHU M METOAaMH (PU3UUECKOM HAYKH;

BJIaJICTh HAaBBIKAMH yUeOHO-UCCIIEIOBATEIBCKOM U MMPOSKTHOM NIESITEIBHOCTH B 001acTH (PU3HKHY,
CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METOZOB PEIICHU 3a1a4 (PU3HIECKOro
COJEp KaHus, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB [TO3HAHUS;

BJIaJICTh BUAAMU JICATEIBHOCTH IO MOJYYSHHUIO HOBOTO 3HAHHMS, €TO HHTEPIIPETAIHY,
npeoOpa3oBaHMIO U MPUMEHEHUIO B PA3IMYHBIX YIEOHBIX CUTYalUsAX, B TOM YHCIIE TIPU CO3AaHUH
Y4eOHBIX MIPOEKTOB B 00JIACTH (PU3UKU;

BBISIBIISITH TPUYHHHO-CIICICTBEHHBIC CBSI3U M aKTYaJIM3UPOBATh 3aauy, BHIABUTaTh TUIIOTE3Y €€
peIleHHs, HAXOAUTh apTyMEHTHI ISl J0Ka3aTebCTBAa CBOMX YTBEPKACHHM, 33/1aBaTh apaMeTphl 1
KPUTEPHUH PEILICHUS;

aHAJM3UPOBATH IIOyYCHHBIE B XOJ€ PEIICHUS 3aauyl Pe3yIbTaThl, KPUTUIECKH OLICHUBATh X
JIOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBHSIX;

CTaBHUTH U (HOPMYIMPOBATH COOCTBEHHBIE 33/1a41 B 00pa30BaTEIbHON AESTEILHOCTH, B TOM YHCIIE
1pY U3Y4YeHUH (PU3KKH;

JIaBaTh OLIEHKY HOBBIM CHTYallUsM, OIICHUBATH IPUOOPETEHHBIN OIBIT;

YMETh MIEPEHOCUTH 3HAHUS 10 (PU3HKE B IPAKTHUYECKYIO 00JIaCTh )KU3HEACATENILHOCTH;

YMETh HMHTETPUPOBATh 3HAHUS U3 PAa3HBIX NMPEIMETHBIX obacTeil;

BBIJIBUTATh HOBBIE UICH, IPeIaraTh OPUTrHHAIBHBIE TOAXO0bl M PELICHNUS;

CTaBHUTH MPOOJIEMBI U 33JIaul, JOMYCKAIOIINE aJbTePHATUBHBIC PEIICHNSI.

PaGora ¢ nundopmanueii:

BJIaJI€Th HAaBBIKAMH ITOJTy4YeHUs] HH(POpMaUuu PU3NIECKOTO COEPKAaHU U3 HCTOYHUKOB Pa3HbIX
THUIIOB, CAMOCTOSITENILHO OCYIIECTBIISITh TIOUCK, aHATTN3, CACTEMATH3AIIUI0 U HHTEPIIPETAINIO
WHQOPMAITUK Pa3TUYHBIX BUAOB 1 (DOPM MPE/ICTABICHUS;

OLIEHUBATh JOCTOBEPHOCTH HHPOPMALIUH;

UCIIOJIb30BaTh CpeACTBa HH)OPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHUH B PEICHUN
KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPTraHU3allMOHHBIX 33124 C COOJI0CHUEM TpeOOBaHHIA
SPrOHOMHUKH, TEXHUKH O€30MIaCHOCTH, TUTUEHBI, PECypcocOepeKeHus, TPABOBBIX U 3TUYECKUX HOPM,
HOpPM MH(OPMAIIMOHHON 0€30MaCHOCTH;

€03J1aBaTh TEKCThI (PU3NIECKOTO COJIEPKAHUS B PAIMIHBIX opMaTax ¢ y4€ToOM Ha3HAUCHUS
MH(OPMAIUK U LIEIEeBOI ayTUTOPUH, BEIOMpasi ONTHMAIbHYIO (POpMY HPEACTABICHNS U BU3YaIU3aLHH.

KoMMyHMKaTHUBHBIE YHUBepCAJIbHbIE y4eOHbIe 1eliCTBUS:
OCYIIECTBIIATH OOIIEHUE HA YPOKax (M3UKK U BO BHE-YPOUHOH JIESITEbHOCTH;
pacro3HaBaTh NPEINOCHIIKH KOHQIMKTHBIX CUTyallui ¥ CMST4aTh KOH(IUKTHI;
Pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOKO TOUKY 3PEHMSI C HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJCTB;
MOHUMATh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMaH/IHOM U MHANBUYaTbHON PaOOTHI,
BBIOMPATh TEMATUKY U METObI COBMECTHBIX JEHCTBHUI C YIETOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH Ka)/10T0 YJIeHa KOJIJICKTUBA;



MIPUHAMATH IIEJTH COBMECTHOH EATEIbHOCTH, OPTaHU30BBIBATh U KOOPIWHUPOBATH JIEHCTBHS 11O €€
JIOCTH)KEHUIO: COCTaBIIATh IUIaH IEUCTBUM, pactipeaessTh PO ¢ Y4ETOM MHEHUM YYaCTHUKOB,
00Ccy)aTh pe3yJIbTaThl COBMECTHOMN pa0OThI;

OIICHMBATh Ka4€CTBO CBOCTO BKJIA/Ia ¥ KAXKJIOTO YYaCTHUKA KOMaHJ bl B OOIIHUN Pe3ysIbTaT 0
pa3pabOTaHHBIM KPHUTEPHSIM;

MpeJIaraTh HOBBIE IPOEKTHI, OLIEHUBATH HJIEH C MTO3UIIMHA HOBU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKON 3HAUYMMOCTH;

OCYIIIECTBISATH MO3UTHBHOE CTPATETUYECKOE TIOBEJICHHE B PA3IMYHBIX CUTYAIUSIX, TIPOSBIISITH
TBOPYECTBO ¥ BOOOpaKeHNE, OBITh HMHUITMATHBHBIM.

PeryasiTuBHBIC yHHBepcaJbHbIe yYeOHbIe AelCTBUA
Camoopranu3aums:

CaMOCTOSITETIbHO OCYIIECTBIISTh TO3HABATEILHYIO ACATENLHOCT B 001aCTH (DUUKHU U
ACTPOHOMUH, BBISIBIISITH MPOOJIEMBI, CTAaBUTH U OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIEHO COCTABJISATh IUIAH PELICHMS paCUETHBIX U KAUECTBEHHBIX 33a4, IUIaH
BBITIOJTHEHUS TIPAKTHYECKOW PabOTHI ¢ yIETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH 1
MIPEATNIOYTEHU;

JIaBaTh OLEHKY HOBBIM CUTYAalIUsIM;

pacIvpsTh paMKH Y4eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEAIOYTCHUH;

JieNaTh OCO3HAHHBIN BBIOOD, apIrYMEHTUPOBATH €r0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHHE;

OLICHUBATh PHUOOPETEHHBIN OIIBIT;

Croco6cTBOBaTh POPMHUPOBAHUIO U TIPOSBICHUIO SPYAULIMU B 00IACTH (PU3UKH, IOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTpPOJIb, IMOIMOHAIbHBIN HHTEJJIEKT:

JIaBaTh OLEHKY HOBBIM CUTYAalUsIM, BHOCUTh KOPPEKTUBBI B I€ATEIbHOCTh, OLIECHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIaJICTh HABBIKAMHM MTO3HABATEILHON Pe(IICKCUU KaK OCO3HAHUS COBEPIIACMBIX JICHCTBHIA U
MBICITUTENBHBIX MPOLIECCOB, UX PE3YJIHTATOB U OCHOBaHUM;

WCTIONIB30BaTh MPUEMBI pehIeKCHH JUIS OTICHKH CUTYaIllH, BRIOOPA BEPHOTO PEIICHHS,

YMEThH OIIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIIEHUS 110 UX CHIKEHHIO;

MIPUHAMATh MOTHUBBI U apTYMEHTHI APYTUX MPH aHAIM3€E PE3YIbTATOB AEATEIbHOCTH;

MIPUHAMATH ce0s1, TOHUMasi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTyMEHTBI APYTHUX IIPU aHAJIU3E PE3YJIBTATOB ACSITEIbHOCTH;

NPU3HABaTh CBOE MPABO U MPABO JIPYTUX HA OIIHUOKH.

B mportiecce mocTmkeHNs TMYHOCTHBIX PE3YIBTaTOB OCBOCHHUS IPOTPaMMBI IO (DU3HKE I YPOBHS
cpemHero oomero o0pa3oBaHus y 00ydaroiXCsl COBEPIIEHCTBYETCS SIMOIIMOHANBHBIN HHTEIJICKT,
npernoaralonmi copMUpOBaHHOCTE:

CaMOCO3HaHMsI, BKITFOUYAIOIIETO CITIOCOOHOCTH MOHUMATh CBOE IMOIIMOHATIBHOE COCTOSHHE, BUIIETh
HaTpaBIIEHUs Pa3BUTHUSI COOCTBEHHOU SMOIIMOHAIILHOM c(ephl, OBITH YBEpEHHBIM B ceOe;

CaMOpETyJIMPOBaHNUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MTPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TIOBE/ICHUE, CIIOCOOHOCTD aIAITHPOBATHCS K IMOIIMOHATILHBIM U3MEHEHHUSIM U TIPOSIBIISITh THOKOCTB,
OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMH, BKIHOYAIOMIEN CTPEMIIEHUE K TOCTHKEHHIO LIEIH U YCIIEXY, ONTUMH3M,
WHUIIMATHBHOCTh, YMEHNE IEHCTBOBATH NCXOMAS U3 CBOMX BO3MOKHOCTEH;

SMITaTHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHAIBHOE COCTOSIHUE APYTHX, YIUTHIBATH
€ro MpH OCYIECTBICHUH 0OLIeHNUs, CIOCOOHOCTH K COUYBCTBHIO U CONEPEKUBAHMIO;

COIMAJILHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIEHUS C APYTUMH JIIOJIbMH,
3a00TUTHCS, TIPOSIBIISITh UHTEPEC U Pa3peliaTh KOHPIUKTHI.

NPEAMETHBIE PE3YJIbTATDI
K kony o0yuenust B 10 kiiacce npeaMeTHBIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPAXKaTh
c(OpPMHUPOBAHHOCTH y 00yYAIOIMXCSl YMEHUI:



JIEMOHCTPHPOBATh Ha MPUMEPAX POJIb U MECTO (QU3HUKH B (HOPMUPOBAHUH COBPEMEHHOM HAyUHOM
KapTHUHBI MUPA, B PA3BUTUH COBPEMEHHOM TEXHUKH U TEXHOJIOTHH, B MPAKTHUCCKOHN JESITETEHOCTH
JIIOJICH;

YUHUTHIBATh TPAHUIBI TIPUMEHEHUS H3YYCHHBIX (DU3MYCCKUX MOJICIICH: MaTepUaibHas TOUKA,
WHEepITHATbHAS CHCTeMa OTCUETa, aOCOTIOTHO TBEPIOE TEI0, HIACANBHBIN T'a3, MOJCIIH CTPOCHHS Ta30B,
JKAIKOCTEH M TBEPIBIX TEJ, TOUCTHBIA ICKTPUUSCKIH 3apsT TP peIIeHNH GU3NIECKUX 3a7ad;

pacrno3HaBath GU3NYCCKHUE SIBICHHUS (IIPOIECCHI) U OOBSICHATh X HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIAPHO-KHHETHIECKON TEOPHUH CTPOCHUS BEIIECTBA U DIEKTPOINHAMHUKN: pAaBHOMEPHOE U
pPaBHOYCKOpEHHOE TIPSIMONIMHEITHOE ABIDKEHNE, CBOOOIHOE MTaJIeHHe Tell, IBIKEHHE M0 OKPYKHOCTH,
WHEpLHUs, B3auMoJieicTBIE Te, Auddy3usi, OpOYHOBCKOE ABMKECHUE, CTPOSHUE KUIAKOCTEH U TBEPIBIX
TeJ, U3MEHEHUE 00bEMA TEJ MPU HarpeBaHUU (OXJIAXK/ICHHH ), TEIIJIOBOS PaBHOBECHE, HCIIAPCHHE,
KOHICHCAITUS, IJIaBJICHNE, KPUCTAIDTH3AIINS, KHIIEHHE, BIAYKHOCTh BO3yXa, OBBIIIICHUE JaBIICHHUS Ta3a
MIPH €r0 HarpeBaHHUH B 3aKPBITOM COCY/IC, CBS3b MEXKJIy IapaMeTpaMH COCTOSIHUS Ta3a B U30MpoIleccax,
3JICKTPU3ALUS Tell, B3AUMOJICHCTBHE 3apsI0B;

OTIMCHIBATh MEXaHMYECKOE ABMKEHUE, UCIIONB3Ys (PU3NIECKIE BETMINHBI: KOOPAWHATA, Ty Th,
nepeMenieHne, CKOpoCTh, YCKOPEHHE, Macca Tejla, CHIIa, IMITYJIbC Tella, KHHEeTHYeCcKasi SJHepTus,
MOTCHIIUAIbHAS YHEPIHs, MEXaHU4ecKas paboTa, MeXaHU4eCKasi MOIIHOCTD; IIPH ONMMCAHUH MPaBUIBHO
TPAKTOBATh (PM3UUECKUI CMBICI HCIIOJIb3YEMBIX BEIMYHMH, UX 0003HAYCHUS U €IUHHIIBI, HAXOIUTh
(hopMyITBI, CBA3BIBAIOIINE JAHHYIO (PU3NIECKYIO BETHYUHY C IPYTHMH BETHYNHAMI,

OIKMCHIBATh U3YYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIIOBHIC SIBIICHUS, HCIIONbB3Ys (PU3UUCCKHE
BEJIMYMHBL; JABJICHUE ra3a, TeMIIeparypa, CpeAHssl KWHETHYEeCKas SHEPrusl Xa0THYSCKOTO JIBHKCHUS
MOJIEKYJI, CpEIHEKBaApATHIHAS CKOPOCTh MOJIEKYJI, KOJTMYECTBO TEIUIOTHI, BHYTPEHHSS DJHEPTHA, paboTa
rasza, Ko3()(OUIIUCHT MOJIC3HOTO JICHCTBHSI TEIUIOBOTO JIBUTATEIS; PU ONTUCAHUY NIPABUIBHO TPAKTOBATh
(hU3UYECKUI CMBICIT CIIOJIb3YEMBIX BEIMYUH, UX 0003HAUYCHUS U CTUHUIIBI, HAXOIUTh (DOPMYJIBI,
CBSI3BIBAIONINE MAHHYIO (PM3UYECKYIO BETUYHUHY C APYTUMHU BETHIHHAM;

OTIMCHIBATh M3YUYCHHBIE DIIEKTPUIECKIE CBOMCTBA BEIIECTBA U SJIEKTPUUECKUE SBICHUS
(Iporiecchl), HCMONB3Ys GPUINUECKUE BETMUMHBL: JJIEKTPUUICCKUHN 3apsi, JEKTPUUECKOE TOJIe,
HANPsHKEHHOCTH MOJIS, MOTCHITHAII, PA3HOCTh MOTCHIIMAJIOB; IIPU OIMMCAHUH MPABUIILHO TPAKTOBAThH
(hU3MYECKUIT CMBICIT HCTIONIB3YEMBIX BEIMYUH, UX 0003HAYCHUS U €TUHUIIBI; YKAa3bIBaTh (DOPMYIIBL,
CBSI3BIBAIOIIHUE TAHHYIO (PU3UYCCKYIO BEJIUYHUHY C APYTUMHU BEIMYMHAMU;

aHAJIM3UPOBATh (PU3MUYECKUE MPOIIECCHI U SBJICHHUS, UCIIONB3Ys (PU3MYCCKUE 3aKOHBI M TPHHIIUIIBL:
3aKOH BCeMUpHOTO TaroteHus, |, |l u 111 3akonsr HetoToHa, 3aK0H COXpaHeHHS MEXaHUYECKOW YHEPTHH,
3aKOH COXPAaHEHUS UMITYJIbCa, IPUHITUI CYNEPIIO3UIIMH CHII, IPUHITUI PABHOTIPABUS HHEPIIHATBHBIX
CUCTEM OTCUETa, MOJICKYJIAPHO-KUHETHUECKYIO TEOPHIO CTPOSHHS BEIIIECTBA, T'a30BbIC 3aKOHBI, CBSI3b
cpenHell KWHeTHYEeCKOW YHEPTUH TETUIOBOTO JABIKEHUS MOJIEKYJ ¢ aOCOIOTHON TeMIIepaTypoil, IepBhIi
3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHUs JIIEKTPUUECKOTO 3apsa, 3akoH KyIlioHa, ipy 3TOM pa3nmu4arth
CJIOBECHYIO (DOPMYIIMPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BRIPAKECHUE U YCIIOBUS (IPaHUIIBI, 00JIACTH )
MIPUMEHUMOCTH;

OOBSACHSTH OCHOBHBIE IPUHIIAIIBI IEHCTBHS MAIIWH, TIPUOOPOB U TEXHUYECKUX YCTPOKCTB;
pa3iuuaTh YCIOBUS UX 0€30MACHOTO UCIIOIL30BaHMsI B TOBCEIHEBHOM K HU3HU;

BBITIOJIHSITH SKCIIEPUMEHTBI 110 UCCIICJIOBAHUIO (DU3MUYCCKUX SBJICHHIA U TPOIIECCOB C
WCIIOJIb30BaHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHHH, IIPU 3TOM (POPMYIHPOBATH IPOOIeMy/3a1ady U
TUNOTE3y Y4eOHOTO SKCIIEPUMEHTa, COOUPATh YCTAHOBKY U3 MPEIIOKESHHOTO 000PY/I0BaHUS, TIPOBOIUTH
OTBIT ¥ (HOPMYJIUPOBATH BHIBOIbI;

OCYIIECTBIATH MPSIMbIC U KOCBEHHBIC U3MEPEHHS (DU3MUYECKUX BEITUYWH, IPH 3TOM BEIOUPATh
ONTUMAJIBHBIN CIIOCO0 U3MEPEHUS M UCTIOIB30BaTh U3BECTHBIE METOJIBI OIICHKH ITOTPEITHOCTEH
WU3MEPEHUN;

MCCJICIOBATh 3aBUCUMOCTU MKy (DU3MUSCKUMHU BEIMUMHAMU C MCIIOJIb30BAHUEM MPSAMBIX
W3MEPEHHIA, TIPY 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHPOBATH PE3yJIbTATHI MOJYYCHHOW 3aBUCHMOCTH
(U3MYECKUX BEIMYUH B BH/IE TaOIHII U TpadUKOB, JAejaTh BHIBOBI 110 PE3yJIbTaTaM HCCIICIOBAHHMS,

co0JIr01aTh NpaBuiia 0€30IaCHOT0 TPY/Ia MPH MPOBEICHUHN HCCIICIOBAHHA B paMKaX yu4eOHOI 0
9KCIIEPUMEHTA, YIeOHO-UCCIIEOBATENILCKON M MTPOSKTHOW JACSITETLHOCTH C UCIIOIh30BAaHUEM
WU3MEPUTEIHLHBIX YCTPOMCTB U JIA0OPaTOPHOTO 00OPYIOBaHUS;

peliath pacyEéTHBIC 33/1a4U C SIBHO 33JaHHON (PU3UUIECKON MOJICIIbIO, UCTIONB3Ysl (PU3MUECKUE
3aKOHBI U IPUHITUIIEI, HA OCHOBE aHAJIM3a YCIIOBUS 3a7]a49¥ BRIOUPATh (PU3NICCKYIO MOJIEIh, BBIICIATE



¢du3ndeckue BeTUIUHEI U (HOPMYIIBI, HEOOXOANMBIE IS €€ PelIeHNs, IPOBOAUTh PACUETHI U OLICHUBATH
pEanbHOCTD MOYYEHHOTO 3HAUCHHS (PU3NIECKON BEITHMINHBI;

pelaTh Ka4eCTBEeHHBIC 33/1a4H: BEICTPAUBATh JIOTHYECKH HEMTPOTHBOPEUHUBYIO LIETIOUKY
paccyKIeHui ¢ Onopoi Ha U3yUYEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU 1 (YU3NUECKHUE SIBICHUS;

HCTIOJIB30BATh TPH PEIICHUH YUeOHBIX 33/1a4 COBPEMEHHbIE HH()OPMAIIHOHHBIC TEXHOJIOTHH JUTS
HOMCKA, CTPYKTYpPHPOBAHNUS, HHTEPIPETAIIMN U IIPEICTABICHNS YIeOHOW 1 HAyYIHO-TIOMYJISIPHOM
WHQOPMaIUH, TIOTY4YEHHOH U3 Pa3TUYHBIX HCTOYHUKOB, KPUTUYECKH aHAIN3UPOBATh MOIYYaeMyI0
HH()OPMAITHIO;

HPUBOANTH MPUMEPHI BKIAa POCCUMCKUX M 3apyOeKHBIX YIEHBIX-(PU3UKOB B pa3BUTHE HAYKH,
00BsICHEHHE TIPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKIE 3HAHHA 1O (PU3UKE B MOBCEAHEBHOM )XKU3HU IS 00ECTIeYCHUS
0e30MmacHOCTH TIpY OOPAIIEHIH C IPUOOPAMU U TEXHUYECKUMHU YCTPOHCTBAMH, TSI COXPaHEHUS
30POBBS M COONIOICHNST HOPM DKOJIOTMYECKOTO MOBECHHS B OKPYKAIOLIEH Cpeae;

paboTaTh B TpyIINE C BBITOJHEHUEM PAa3IMUHBIX CONUAIBHBIX POJIEH, MIIAHUPOBATh PadoTy
TPYIIIBL, PAIIHOHAIBEHO PacIpeaeaTh 00S3aHHOCTH U IUIAHUPOBATH JISSITEFHOCTD B HECTAHIAPTHBIX
CHUTYaIHsX, a/ICKBATHO OI[EHMBATH BKJIA]] KAXKIOT0 M3 YYaCTHUKOB TPYIIIEI B PEIICHUE PacCMaTPUBAaEMOit
npoOIeMBI.

K xon1y oOydenus B 11 kiaacce npeIMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JJOJDKHBI OTPaKaTh
c(hOopMHPOBAHHOCTh y O0YHJAIONUXCS YMEHUH:

JEMOHCTPHPOBAThH HA MPUMEPAX POJb U MECTO (PU3UKHU B (GOPMUPOBAHUH COBPEMEHHON HAy4IHOU
KapTHUHBI MUPA, B PA3BUTUN COBPEMEHHON TEXHUKHU U TEXHOJIOTUH, B IPAKTHYECKOH AESITEIBHOCTH
JFOJIEH, IEIOCTHOCTh M €IMHCTBO (PU3NUECKOIl KapTUHBI MHPAa;

YUUTBIBATh TPAHHIIBI IPUMEHEHUS N3YUYEHHBIX (PU3NUECKUX MOETICH: TOUSUHBIH IIEKTPUIECKUN
3apsna, JIy4d CBCTa, TOYEYHBIM UCTOUYHUK CBCTAa, dA€pHasd MOACIIb aTOMAa, HYKJIOHHAasd MOJCJIb aTOMHOT'O
spa MpU peieHnH GU3UIEeCKUX 3a/1ay;

pacmno3HaBaTh GU3NIECKHE ABICHHS (IIPOIECCH) U OOBSICHATh UX HA OCHOBE 3aKOHOB
9IEKTPOAMHAMUKH Y KBAaHTOBOHM (PU3HMKH: DIIEKTpUUECKas MPOBOJIUMOCTb, TEIJIOBOE, CBETOBOE,
XUMHYCCKOC, MAIrHUTHOC I[Cf/iCTBPIS[ TOKa, B3aHMOHCﬁCTBHe MAarauToOB, DJICKTPOMArnuTHad UHAYKIWA,
JIeiCTBAE MArHUTHOTO TOJI Ha TIPOBOJTHHUK C TOKOM M JIBIDKYIIHUIICS 3apsiJl, SJIEKTPOMAarHUTHEIC
KoJIeOaHUs U BOJIHBI, IPSIMOJTMHEHHOE pacIpOCTPAaHEHUE CBETA, OTPAXKEHNUE, ITPEJIOMIICHHE,
uHTepepeHnus, TudpaKys 1 MoJIIpH3alus cBeTa, JUCIepCus cBeTa, poTodnekrpudeckuii apdexr
(poToaddexr), cBeTOBOE HaBiIEHNE, BOSHUKHOBEHHE JIMHEHYATOrO CIIEKTpa aTOMa BOAOPO/Ia,
€CTECTBEHHAs! M HCKYCCTBEHHAs! paINOAKTHBHOCTB;

OIMUCBhIBATH U3YUCHHBIC CBOMCTBA BEIIECTBA (BJ'IGKTpI/I‘-IeCKI/Ie, MarauTHBbIC, OIITUYCCKUC,
ANEKTPHYECKYIO TPOBOIMMOCTD PA3IIMYHbIX CPE) M DJIEKTPOMArHUTHBIE SIBIICHUS (TIPOLIECCHI), HCIIONB3Y ST
(u3nYecKue BETMUUHBL: JIEKTPHIECKUH 3apsiil, CHIa TOKa, SJIEKTPUIECKOe HANPsDKEHUE, SJIEKTPUIECKOe
COIIPOTHBIICHHE, PA3HOCTh MOTEHIIMAIOB, AJIEKTPOABIKYINAS cHia, paboTa TOKa, MHAYKIUS MATHUTHOTO
noJs, cuia Amrepa, cuia JIopeHna, ”HIyKTHBHOCTh KaTyIIKW, SHEPTHS dJIEKTPUUECKOT0 M MATHUTHOTO
HOJIeH, IEPHOJT M 4acToTa KosieOaHui B KoJieOaTeIbHOM KOHTYPE, 3apsil M CHJIa TOKa B TIpOIecce
rapMOHHYECKHX JICKTPOMArHUTHBIX KoeOaHni, QOKYCHOE pacCTOSIHHE ¥ ONITUYECKAs CHIIA JIMH3BL, TIPU
OIMMCAaHWHU MIPAaBUIJIBHO TPAKTOBATH ¢)H3quc1<m71 CMBICJT UCTIOJIB3YEMBIX BCJINYUH, UX 0603H37-IGHI/I$I u
€IMHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEJIMYHHY C APYTHMHU
BEJIMYMHAMY;

OIMUCBhIBATH U3YUCHHBIC KBAHTOBBIC ABJICHUA U ITPOLCCCHI, UCIIOJIB3YyA q)HSH‘IeCKI/Ie BCJIMYUHBI:
CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JUTMHA BOJIHBI M YaCTOTa CBETA, SHEPTHS M UMITYJILC (POTOHA, IEPUOLT
NoJypacmasa, SHEprus CBsI3H aTOMHBIX SAepP, IPU ONMUCAHUH MPAaBUIBHO TPAKTOBATh PU3MUYECKUI CMBICIT
HCIIOJIb3YEMBIX BECJIMUWH, UX 0003HaYEHNST U CAVHUILIbLI, YKa3bIBATh q)OpMyJ'II)I, CBA3bIBAIONINEC TaHHYIO
(1)I/I3I/IT-IGCKyIO BCJIIMYUHY C APYTUMU BEIIMYNHAMU, BBIYHCIIATh 3HAYCHUC (i)PI3I/I‘I€CKOI>i BCIINYHUHBI,

aHAJTM3UPOBATH (PU3MUYECKHIE IPOLECCH U SBJICHUS, UCIIONb3YS (PU3MYECKHE 3aKOHBI U IPUHLIUIIBL:
3akoH OMa, 3aKOHBI TIOCIIEIOBATEIBHOTO U MTapalIeIbHOTO COSIMHEHNS TIPOBOIHUKOB, 3aK0H J[XKOyIIsi—
Jlenna, 3aKOH JIEKTPOMAarHUTHOM MHAYKIMH, 3aKOH NPSIMOIMHENHOTO pacpOCTPAHEHMSI CBETA, 3aKOHBI
OTpa’KeHHMs CBETa, 3aKOHBI IIPEJIOMJICHHS CBETA, ypaBHeHHE DiHIITEHHA 17151 PoTod(deKTa, 3aKOH
COXpaHEHHs SHEPI'HH, 3aKOH COXPaHEHHUS] UMITYJIbCa, 3aKOH COXPAaHEHHsI JJIEKTPUUECKOro 3apsijia, 3aKOH
COXpaHEeHHUs1 MacCOBOTO YKCIIa, TIOCTYJIAThl bopa, 3aKOH pajioakTHBHOTO pacmajia, pyu 3TOM Pa3udaTh



CIIOBECHYIO (hOPMYIIMPOBKY 3aKOHA, €r0 MAaTEMAaTHYECKOE BBIPKEHHUE U YCIOBHS (TPaHUIIBI, 00JIaCTH)
IPUMEHUMOCTH;

OTIPeIeNIATh HANPaBJICHUE BEKTOpA MHAYKIIMA MarHUTHOTO TIOJIS TPOBOAHKKA C TOKOM, CHIIBI
Awmmepa u cunbl Jlopenna;

CTPOUTH U ONUCHIBATH N300paKEHHE, CO31aBAEMOE IIIOCKUM 3€PKaJIOM, TOHKOH JINH30H;

BBITIOJIHSATH SKCIIEPUMEHTHI 110 UCCIIEAOBAHUIO (PU3UUECKUX SIBICHUH U IPOLIECCOB C
WCIIOJIb30BaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUI: TpH 3TOM (HOpMYIHPOBATH MpobdIeMy/3aauy u
TUIIOTE3Y Y4eOHOTO IKCIIEpUMEHTA, COOMpaTh YCTAaHOBKY M3 IPEATI0KEHHOI0 000pyI0BaHNUs, IPOBOIUTH
OMBIT ¥ (POPMYIIMPOBATEH BBHIBOIBI;

OCYILIECTBIISITh MPAMBIC M KOCBEHHBIC U3MEPEHHS (PU3UUECKUX BEIINYMH, IPU 3TOM BHIOUPAThH
ONITUMAJIBHBII CIIOCO0 M3MEPEHHUS M UCTIOJIb30BaTh U3BECTHBIC METO/IBI OLIEHKH MOTPEIIHOCTEH
HW3MEPEHUI;

MCCIIEIOBATh 3aBUCHMOCTH (PU3MYECKHUX BETMYMH C HCIIOJIB30BaHUEM MPSMBIX H3MEPEHUI: IPH
9TOM KOHCTPYHPOBATh yCTAaHOBKY, (DUKCHUPOBATH PE3yIbTAThl NOJIYYECHHON 3aBUCUMOCTH (PU3NIECKUX
BEJIMYMH B BHJIE TaOIUI U rpauKoOB, AETIaTh BBIBOJBI II0 PE3yJIbTaTaM HCCIIECIOBAHMS;

coOuroaTh npaBuiia 0€30MacCHOTO TPyAa IPHU MPOBEACHUH UCCIIEIOBAHUHN B paMKax y4eOHOro
JKCIIEPUMEHTA, y4eOHO-UCCIIEIOBATEILCKON U MMPOEKTHOM NESTEIBHOCTH C UCTIOJIb30BAHUEM
U3MEPUTENBHBIX YCTPOMCTB U 1a00paTOpHOro 000py10BaHUS;

pewath pac4€THbIE 3aJa4u C SIBHO 33JaHHON (PU3MYECKON MOJENbIO, UCIIONb3Ys (PU3NUECKUE
3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHAaJIK3a yCIOBHUS 3a/1a4i BBIOMpATh (PU3UUECKYIO MOJIEIb, BBIICIATh
(bu3nuecKue BETMINHBI U POPMYITbI, HEOOXOAUMBIE JUIA €€ PelleHHUs, TPOBOIUTH PACUETHI U OLICHUBATD
PeaIbHOCTh NOJTYYEHHOI0 3HaYeHUsI (PU3MUCCKON BETUUUHBI;

pelaTh Ka4eCTBEHHBIC 33/Ia4H: BHICTPAUBATD JIOTHYECKH HEMTPOTHBOPEUHBYIO LIETIOUKY
paccyKAeHui ¢ Onopoi Ha U3yUYEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTU M (PU3NYECKUE SIBIICHUS;

MCIIOJIb30BaTh P PEIIECHUH Y4eOHBIX 3a7a4 COBPEMEHHbIE HH(POPMAIIMOHHbBIE TEXHOIOTUH IS
MIOWCKA, CTPYKTYPUPOBaHMS, HHTEPIPETALUHU U IPEACTaBICHHS yueOHONW 1 HAyIHO-TIOMYJIIPHOU
WHQOPMAIUH, TIOTYYEHHOH U3 Pa3TMYHBIX HCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH TOIY4aeMYyIO
UHQOPMAIHIO;

OOBSICHATH IPUHLUIIBI ICHCTBHUS MAIIKH, IPUOOPOB M TEXHUUECKUX YCTPOUCTB, Pa3InydaTh
yCIIOBHS MX 0€301acCHOT0 MCIIOIB30BaHUS B TOBCEHEBHOW KH3HHU;

MPUBOJIUTH MIPUMEPHI BKJIA/Ia POCCUICKHX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTUE HAYKH, B
00BsICHEHHE TPOLIECCOB OKPYKAIOILIET0 MUPa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKHIE 3HAHUS 1O (PU3UKE B TOBCEAHEBHON KMU3HU TSI 00ECTIEeUCHUS
0e30MacHOCTH MPH 00paIIeHUH ¢ TPUOOPaMH U TEXHUYECKUMH YCTPOHCTBAMHU, JJIsi COXPaHEHHUS
310pOBbS U COONIOICHUS HOPM SKOJIOTMUYECKOT0 TTOBEICHHS B OKPYXKAIOLIEH cpeae;

paboTaTh B IpyIINE ¢ BHIIOJIHEHUEM PA3IUUHBIX COLMAIBHBIX POJIEH, INIAHUPOBATH paboTy
TPYIIIBI, PAIlHOHATIBHO pacIpeelisiTh 00s3aHHOCTH U MJIAHUPOBATh JAEATEIIbHOCTh B HECTAHAaPTHBIX
CUTYyaIUsIX, aIeKBaTHO OIEHWBATh BKJIA/I K&XK/IOT0 U3 YYACTHUKOB IPYIIIEI B PELICHUE paccMaTpruBaeMoin
MPOOIIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KJIACC

KoanyecTBO Yacon DJ1eKTPOHHBIE
HaumeHoBaHMe pa3aesioB U TeM (undposbie)
Ne i/ IPOTpPAMMDI Beero KOﬁHTpOJ‘ILHLIe l'[pﬁaKaneCKne 06PA30BATEILHBIE
padoThI padoThI pecypesi
Pazgen 1. PU3UKA U METOJbl HAYUYHOI'O IIO3HAHMSI
1.1 ®duznka 1 METObI HAYYHOTO MTO3HAHUS 2 brbmorexa LIOK
' https://m.edsoo.ru/7f41bf72
Hroro mo paznemy 2
Paznen 2. MEXAHUKA
Bu6nmoreka IJOK
2.1 Kusemariia > https://m.edso0.ru/7f41bf72
bubmuoreka LIOK
2:2 Jlunamika ! https://m.edsoo.ru/7f41bf72
bubmuoreka LIOK
2.3 3aKOHBI COXpaHEHHS B MEXaHUKE 6 1 https://m.eds00.ru/7f41bf72
HWroro mo paznemy 18
Paznen 3. MOJIEKYJISAPHASI ®U3UKA U TEPMO/IUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHIECKOM 9 1 Bubnuoreka [IOK
' TEOpUHU https://m.edso00.ru/7f41bf72
bubmoreka IIOK
3.2 OCHOBEI TEPMOMHAMMUKH 10 ! https://m.edso00.ru/7f41bf72
33 ArperatHble COCTOSIHUS BEIIECTBA. 5 Bu6nuoreka IJOK
’ da30Bble EPEXOIbI https://m.edsoo.ru/7f41bf72
HWroro o paznemy 24
Paznen 4. 9JJIEKTPOIVMHAMMUKA
bubmuorexa LIOK
4.1 DIEKTpOCTATHKE 10 . https://m.edso0.ru/7f41bf72
4.2 ITocTostHHBIN AneKTpUYecKuil TOK. TOKU B 12 1 Bubmoreka [JOK

Pa3JIMYHBIX Cpeaax

https://m.edsoo.ru/7f41bf72
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HWroro no pazneny 22

PeszepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuecTBO YyacoB JJ1eKTPOHHBbIE
. HaumeHoBaHMe pa3aesioB U TeM (undposbie)
Ne n/m IporpaMMBI Beero KOGHTI)OJILHLIe H%aKaneCKne 0BpazoBaTEIbHbIC
padoTbI padoTsI pecypes
Paznen 1. JJIEKTPOANHAMMUKA
11 MarsauTtHoe noje. DIeKTpoMarHuTHas 11 1 2 Bubnmuorexa LJOK
' WHIYKITHSI https://m.edsoo.ru/7f41c97c
Hroro mo paznemy 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHu4ecKue U 3JIEKTPOMarHUTHbIE 9 1 bubmmorexa [IOK
' KoJIeOaHus https://m.edsoo0.ru/7f41c97c
29 MexaHu4ecKue U 3JIEKTPOMarHUTHbIE 5 1 bubmmorexa [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
Bu6nmoreka IJOK
23 Onrika 10 2 https://m.edsoo.ru/7f41c97c
Uroro o pazaeny 24

Paznen 3. OCHOBBI CIIELIUAJIbHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI CTIEIMATTEHOM TEOPUH 4 1 Bubnuoreka [IOK
‘ OTHOCHUTEILHOCTH https://m.edsoo.ru/7f41c97c
HWroro mo paznemy 4
Pazgen 4. KBAHTOBAS ®U3UKA
. bubmuoreka IIOK
4.1 DJeMeHThI KBAaHTOBOM OIITUKHU 6 https://m.edso0.ru/7f41c97c
Bu6nmoreka IJOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c
Bu6nmoreka IJOK
4.3 ATOMEHOE 51pO S https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 15

Paznea 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHN
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bubmuoreka LIOK

51 DJIeMEHTHI aCTPOHOMUH U aCTPODU3UKH 7 https://m.edsoo.ru/7f41c97c
HWroro no pazneny 7
Paznen 6. OBOBILIAIOIIEE IOBTOPEHUE

6.1 OG6obmaromiee MOBTOPEHUE 4 Egg;%%;%i&?ﬁﬂ f41c97¢
HWroro mo paznemy 4
PesepBHOE BpeMs 3
OBIEE KOJIMYECTBO YACOB I10 [IPOTPAMME = 68
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INOYPOYHOE INTAHUPOBAHUE

10 KJIACC
N KonuuyecTBo yacoB DJIeKTpoHHBbIe HU(POBLIE
n/-n Tema ypoka Beero Kourpoabubie  IlpakTuueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypchl
®usuka — Hayka o npupoze. Hayunsie Bubmuorexa LJOK
1 1 _
METO/Ibl IIO3HAHKSI OKPY’KAIOILETO MHPA https://m.edsoo.ru/ff0c32e2
, | Dommes g oo | B 10K
P  Hay P 1pa, https://m.edsoo.ru/ff0c33e6
MPAKTUIECKOUN AEATEIbHOCTH JIF0AeH
, | Mosmos s Oroerenoen | B LOK
a - epemettt ’ https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOpPEHHE
4 PaBHOMepHOE IPAMOIUHEHHOE JBIKCHUE 1 bubmorexa LHOK
P P A https://m.edso0.ru/ff0c3620
5 PaBHOyCcKOpeHHOE NpsAMOTHUHETHOEe 1 Bubmuorexa LOK
JBIDKCHHE https://m.edsoo.ru/ff0c372e
6 CBo0ojHOE TajieHue. Y CKOpeHue CBOOOIHOTO 1 bubnuoreka [IOK
HaIeHUs https://m.edsoo.ru/ff0c39cc
Kpuponuneitnoe npuxxeHue. JprxeHue bubmmoreka IIOK
7 . 1 )
MaTepUaIbHOM TOYKHU 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
y | Do oo e e | B LOK
' https://m.edsoo.ru/ff0c3be8
3aKkoH HbroToHa
o | Mo Cum pmnmn orepmosnun: | B LOK
- 2TOpoH 3 s https://m.edsoo.ru/ff0c3be8
MaTepHaIbHON TOUKH
10 Tpernii 3axkoH HeroToHa /11 MaTepranbHbBIX 1 Bubmuorexa LIOK
TOYEK https://m.edsoo.ru/ff0c3be8
11 3aKkoH BceMUpHOro Tarorenus. Cuina 1 bubnmnorexa [IOK
TsokecTu. [lepBasi KocMUUYecKasi CKOPOCTb https://m.edsoo.ru/ff0c3d00
bubmunoreka LIOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec Tena 1 https://m.edsoo.ru/ff0c3e18
13 Cuna tpenus. Kosddunument tpenns. Cuna 1 Bbubmmoreka [JOK
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CONMPOTHUBJICHHUA IPU ABUKXCHHUU TCJIa B
KHUIKOCTH MJIN Ira3c

https://m.edsoo.ru/ff0c3f76

[TocTymarenbHOE U BpalllaTeIbHOE ABUKCHUE
a0CoOIIOTHO TBEPIOTO Tera. MOMEHT CHITBI.

bu6nmoreka IJOK

14 N
ITne4o cuibl. YCIIOBYs paBHOBECHS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
Nmnynsc MaTepuaibHOM TOYKH, CUCTEMBI
MaTepHaIbHBIX TOueK. MIynbc cuitbl. 3aK0oH bubnuoreka [{OK
15 _
COXPaHCHHUS UMITYJIbCa. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBIDKEHHE
PaGota 1 MmomHOCTH cribl. Kunetndeckas
16 SHEPTUs MaT]él uabHOM Touku. Teopema 00 bubmorexa HOK
p p OUicH. T eop https://m.edsoo.ru/ff0c4502
M3MEHCHUU KUHETHYCCKOW DHEPTHH
ITorenuunansHas sHeprus. [loTeHunanbHas
17 SHEPTHS YIpyro aeopMHUPOBaHHON bubmmorexa [IOK
npy>KUHBL. [ToTeHIIHATbHAS SHEPT U TeIa https://m.edsoo.ru/ff0c461a
BOJIM3H MOBEPXHOCTHU 3eMIIU
[loTeHIIMaNbHBIC U HENOTEHIMATBLHBIC CHIIBI.
18 CBsi3b pa0OThI HEMOTCHITUABHBIX CHJI C bubnunoreka [IOK
HW3MEHEHHEM MEXaHUYECKON SHEPTUH https://m.edsoo.ru/ff0c478c
CHCTEMBI TeJ
19 3aK0H COXpaHEHUsI MEXaHUIECKON SHePTuu
KonTponbHas padora o teme «KnHemaTnka. Bbubnuorexa LIOK
20 .
JluHamuKa. 3aKOHBI COXPAHCHHS B MEXAHUKE) https://m.edsoo.ru/ff0c4b74
OCHOBHBI€ TTOJIOKEHUST MOJIEKYJISIPHO-
21 KUHETHYeCKOoU Teopun. bpo H}cl)Bcioe bubimorexa LHOK
PHH. POy https://m.edsoo.ru/ffOc4dc2
nBwkenne. Judpdysus
XapakTep ABUKEHHUS U B3aUMOJICCTBHUS
22 YacTHIl BeliecTBa. Moienn CTpOeHUS ra3oB,
KUJKOCTEHN M TBEPIBIX TEI
23 Macca mosnekyn. KonnyecTBo BeliecTsa.
[TocTostaHas ABOTampo
24 TerutoBoe paBHOBecue. Temnepatypa u e€
n3mepenue. lllkana temneparyp Llenbcust
25 Wneansusiii raz 8 MKT. OcHOBHOE bubmunorexa IIOK



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

ypaBHeHue MKT
AOGcoroTHas TeMmepaTypa Kak Mepa cpeaHen

https://m.edsoo.ru/ffOc4fde

bu6nmoreka IJOK

26 KHHETHYECKOH OHEPTHHU JIBIIKEHHS MOIIEKYJI. 1 https://m.eds00.ru/ffoc511e
YpaBHenue Menneneea-Knamnelipona
27 3akoH JlanbToHa. ['a30BBIC 3aKOHBI 1
JlaGoparophas padora «HMccnenoBanue
28 3aBHCUMOCTH MEXKY TapaMeTpamMu 1
COCTOSIHUSI Pa3peKeHHOTO ra3ay
29 M3omporeccsl B HacaTbHOM Ta3e U X 1 bubmmoreka [JOK
rpaduyeckoe npeacTaBicHUE https://m.edsoo.ru/ff0c570e
BHyTpeHHss sHEPrUus TEPMOJUHAMUYECKOM
30 CUCTEMBI M CIIOCOOBI €€ N3MEHEHHUS. 1 bubnuoreka [IOK
KomruecTBo TerutoTsl ¥ pabota. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPrUs OJJHOATOMHOTO HACATBHOTO ra3a
Bu6nuoreka IJOK
81 Bragt remronepesain . https.//m.edso0.ru/ff0c5c36
2 Kommecrso renmors npn renmoneporase. 1 ubmotera LIOK
. P pedate. https://m.edsoo.ru/ff0c5c36
AnunabaTHBIN TIpoIIeCe
[lepBrIit 3aKOH TEPMOIUHAMUKH U €70 Bubmmorexa [JOK
33 1 .
MPUMEHEHHE K U30IpoIleccam https://m.edsoo.ru/ffOc5efc
34 HeoOpatuMocTh mporieccoB B IpUpoIe. 1 Bbubnuorexa LIOK
Bropoii 3aK0H TEpMOJMHAMUKH https://m.edsoo.ru/ff0c6230
35 [Ipunuun aeiicreus u KI1J rennooit 1 Bu6nuoreka IJOK
MalIuHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapao u ero KI1/ 1
37 OKoJIorHuecKue MpodIeMbl TEMIIOIHEPT e THKH 1
38 O6o0maronmii ypok «MonekysipHast 1 Bbubnuoreka LIOK
¢uzuka. OCHOBBI TEPMOJHMHAMHUKHI https://m.eds00.ru/ff0c6938
3 Monexympmin dusnsa. Ocnoss ) ubmotexa LIOK
' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHUKID)
40 [TapooOpa3oBanne 1 KOHAEHCALIS. 1 Bubmoreka [JOK

I/Icr[apeHHe 1 KUIICHUEC

https://m.edsoo.ru/ff0c63b6
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AOCOIIOTHAS ¥ OTHOCUTEILHAS BIIAXKHOCTD

bubmunoreka LIOK

4 BO31yxa. HaceleHHblit map https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucrannmueckue u
42 aMmopdHbIe Tema. AHU30TPOITHS CBOHCTB bubmmoreka [JOK
KpUCTAILIOB. JKHIKHe KPHUCTAILIEL. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHBIE MaTepUaIbI
43 [InaBnenue u kpuctammzanus. Y AenbHas bubmuoreka LIOK
TerioTa miasneHus. Cyomumariys https://m.edsoo.ru/ff0c6708
bubmuoreka LIOK
44 YpaBHEHHE TETIIOBOTO OaaHca https://m.eds00.ru/ff0c6820
45 DneKTpu3anus Te. DICKTPUISCKUM 3apsi. bubnuoreka [IOK
JIBa BH/Ia DJICKTPHUYECKUX 3aPS/I0B https://m.edsoo.ru/ff0c6bcc
P o A — ubmotera LIOK
‘ https://m.edsoo.ru/ffOc6bcc
3JIEKTPUYECKOro 3apsijia
47 Bsaumogeiictsue 3apsaoB. 3akoH Kymnona. Bubmuorexa LOK
ToueuHBbIi AIEKTPUUCSCKUI 3apsi]T https://m.edsoo.ru/ff0c6ce4
o | DemEmecn oo B 10K
. . https://m.edsoo.ru/ff0c6df2
nosiel. JIuHanm HanpsHKEHHOCTH
49 Pabora cuit a1eKTpoCTaTHYeCcKOro MOJIs. Bbubnuorexa LIOK
IMorenuman. PasHoCTh TOTEHIIMATIOB https://m.edsoo.ru/ffOc6f00
S0 smepocramcrou nore. ubmotera LIOK
: https://m.edsoo.ru/ff0c7018
JudnekTpuueckasi MPOHUIIAEMOCTh
N Bubnuoreka [IOK
Sl dnektpoéukocts. Korercatop https://m.edsoo0.ru/ff0c7126
52 DNMeKTPOEMKOCTH TUIOCKOTO KOHEHCATOPa. Bubnunoreka [IOK
OHeprus 3apspKeHHOTo KOHJIeHcaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGopartopnas padora "H3mepenue
3JEKTPOEMKOCTH KOHJeHcaTopa"
[IpuHuun gecTBUS U MPUMEHEHUE
54 KOHJICHCATOPOB, KOITMPOBAIILHOTO armnapara,

CTPYHHOTO TIPUHTEPA. DIEKTPOCTATHICCKAS
3ammTa. 3a3eMIIEHUE JIEKTPOIPUOOPOB
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DIEeKTPUUYECKUHN TOK, YCIOBHUSI €TO
cymectBoBaHud. [loctosuusrit Tok. Cuna

55 toka. Hampspkenue. ConpotuBiieHne. 3aK0H
Owma 1 yJacTKa e

56 [TocnenoBarenpHOE, TApAILICIBHOE, bu6nmoreka IJOK
CMEIIIaHHOE COCIUHCHHE MTPOBOIHUKOB https://m.edsoo.ru/ff0c74f0

57 PaboTa 1 MOIIHOCTB 3IEKTPUYECKOTO TOKA. Bubmuorexa LJOK
3akon J[xoyns-Jlenna https://m.edsoo.ru/ff0c7838

58 3akon OMa /115 TOJTHOH (3aMKHYTOM ) bubnuoreka [JOK
aNeKTprUecKoii 1ieru. KopoTkoe 3aMbikaHue https://m.edsoo.ru/ff0c7ae0
DNeKTpOHHAs MPOBOAMMOCTH TBEPIBIX

59 METaJJIOB. 3aBHCHUMOCTH COTPOTHBIICHHS
METAJJIOB OT TEMIIEPATyPHI.
CBepXIpoBOIUMOCTh

60 OnexTpuyeckuil Tok B Bakyyme. CBoiicTBa
AJICKTPOHHBIX ITYYKOB
[TomynpoBOTHUKY, UX TBEHHAS U

61 n[?pﬁ]efga; ll'IIpOBO,’I[I/IM(()::fIf:. C]iOf/iiTB& p—n- BH6H,HOTGK3 HOK
riepexona. [loaynmpoBoJHUKOBBIC TTPHOOPHI https://m.edsoo.ru/ff0c84ae
ONeKTpUYECKUI TOK B pacTBOpax n

62 paciiaBax 3JE€KTPOJIUTOB. Bubnuoreka [IOK
DJIEKTPONUTHYECKAS TUCCOIIHALIHS. https://m.edsoo.ru/ff0c82ba
OnexTponns3
DOnexTpudecKuit TOK B rasax. ) Bubmorexa [[OK

63 CaMOCTOSITENbHBIA U HECAMOCTOS TEITbHBIIH ]
paspsn, Mo, Thnasma https://m.edsoo.ru/ff0c84ae

KTPUUECKUE IPUOOPHI U YCTPOMCTBA U UX

64 EE:KTIquflfoe ipll/I)MS}(I)SHI/Ie.}i_(;pE](;I/I;a : bubmorexa HOK

TeXHIKH 6e301aCHOCTIH https://m.edsoo.ru/ff0c86fc
. bubmuoreka LIOK

65 00001maroIHi ypoK «IECKTPOIMHAMUKA» https://m.edsoo.ru/ffoc88be
KonTponbHas pabora o teme

66 «QnekrpocraTuka. [locTosHHBIN Bbubmuorexa LIOK

3JIEKTPUYECKUM TOK. TOKH B Pa3IMYHBIX
cpenax»

https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

67 Pezepsuslii ypok. O6001IeHe 1Mo Teme 1 Bubmuorexa LJOK
"DneKTpoarHaAMHUKA" https://m.edsoo.ru/ff0c8c56
68 Pezepsusiii ypok. O600menue no temam 10 1 Bubnmuorexa LHOK
Kj1acca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I1O [IPOTPAMME 68



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

11 KJIACC

Ne

KoanuecTBo yacoB

JJIeKTpoHHBbIe HU(POBLIE

Tema ypoxa Konrposbubie  Ipakruyeckne =~ 00pasoBaTesibHbIE
n/n Bcero
padoThI padoThI pecypchbl
[TocTosiHHBIE MAarHUTHI U UX
B3auMoaelcTere. MarnutHoe nose. Bekrop Bubnmuorexa LHOK
1 . . 1 .
MarHuTHOM MHIYKIUH. JIMHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
UHAYKLIH
MarsuTHOE 110JI€ IPOBOJIHUKA C TOKOM.
2 OmebIT Opcrena BS:I/IMOiefICTBI/Ie 1 bubmorexa LIOK
perena. https://m.edso0.ru/ff0c98fe
MIPOBOJJHUKOB C TOKOM
JlaboparopHas padora «3ydenne bubmmorexa [IOK
3 1 1 _
MarHUTHOTO MOJIS KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
4 JlelicTBME MAarHUTHOTO TOJI HA TPOBOJHUK C 1 bubnuoreka [IOK
tokom. Crma Ammepa https://m.edsoo.ru/ff0c9ac0
elicTBMe MarHUTHOTO TIOJISl Ha
5 ?BI/DK HIyIOCS 3apsDKeHHYIo yactuiyy. Cuna 1 bubmorexa [IOK
YHLYIDCR SApICHiLY Y https://m.edsoo.ru/ffocadf4
Jlopenma. Pabora cuisr Jlopenria
OnexkrpomarHuTHas uHAyKuus. [lorok
6 BEKTOpa MarHUTHOU HHAYKIHH. DJ[C 1
WHAYKIUH. 3aKOH JJIEKTPOMAarHUTHON
nHaykuun @apanes
7 Jlaboparopras pabora «HccnenoBanne 1 1 Bbubnuorexa LIOK
SIBJICHHSI DJICKTPOMArHUTHOM HHIYKIHN https://m.edsoo.ru/ff0cal50
WHayKTUBHOCTD. SIBIIEHNE CAMOMHTYKIINH.
8 OJ1C caMOMHIYKITNU. DHEPTUsi MATHUTHOTO 1 Bubnuoreka [IOK
MOJISI KATYIIKU ¢ TOKOM. DJIEKTPOMArHUTHOE https://m.edsoo.ru/ff0ca600
noJje
TexHuueckue ycTpoucTBa U UX IPUMEHEHHUE:
9 MOCTOSIHHBIE MArHUTBI, 3JIEKTPOMAarHHUTBHI, 1
AJIEKTPOJIBUTATEINb, YCKOPUTENN
JJIEMEHTAPHBIX YaCTHUII, MHIYKIIHOHHAS T1eYb
10 O06o061maroimit ypok «MarHuTHOE MoJIe. 1 Bbubnuroreka [IOK

BHGKTPOMaFHI/ITHaH UHAYKIOUSI»

https://m.edsoo.ru/ffOcab82



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82

11

KonTponbHas pabora o teme « MarHuTHOE
noJsie. DIEKTPOMArHUTHASI UHTYKLIHSD)

bubmuoreka LIOK
https://m.edsoo.ru/ffOcad58

12

13

14

15

CB00OIHBIC MEXaHUYCCKHE KOJICOaHMS.
lapmonmdeckne konebaHus. Y paBHEHHE
rapMOHHYECKHX Koyebanuii. [IpeBparenue
SHEPTUU

JlaGoparophas padora «HMccnenoBanue
3aBUCHUMOCTH TIEPHOIa MAJTBIX KOeOaHuit
rpy3a Ha HUTH OT UTHHBI HUTH U MaCChl
rpy3a»

KonebarenpHb1it kKoHTYp. CBOOOTHBIC
OJICKTPOMArdHuTHBIC KOJ'I€6aHI/ISI B NJC€aJIbHOM
KoJe0aTenbHOM KOHTYpe. AHAJIOTHI MEKIY
MEXaHUYECKHMH U 3JEKTPOMArHUTHBIMH
KOJIEOaHUSIMU

®opmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPIUU B UCATBHOM KOJIEOATEIEHOM
KOHType

bu6nmoreka IJOK
https://m.edsoo.ru/ffOcaf06

Bu6nuoreka IJOK
https://m.edsoo.ru/ff0ch820

Bu6nmoreka IJOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencrarieHue o 3aTyXaroNKMX KOJICOAHUSIX.
BriHyKIeHHbIE MEXaHHUYECKUE KOJeOaHusl.
Pe3onanc. BrinyxneHHbIE
3JICKTPOMArHUTHBIE KOJIeOaHuUs

bubmoreka IJOK
https://m.edsoo.ru/ffOcbbh86

17

18

19

[lepemennslif Tok. CHHYCOUIANBHBIN
[IEPEMEHHBIN TOK. MOIIIHOCTh IEPEMEHHOTO
TOKA. AMIUTUTYIHOE U IEUCTBYIOLIEE
3HAYEHHE CUJIBI TOKA U HANPSDKEHUS
Tpancdopmatop. IIponsBoacTso, nepenaya u
noTpedIeHNe IEKTPUIESCKOH DHEPTUH

Y CTpOoUCTBO U IPAKTUYECKOE TPUMEHEHNE
3JIEKTPUUECKOTr0 3BOHKA, T€HEpaTopa
MIEPEMEHHOTr0 TOKA, IMHUM 3JeKTporepenad

bubmuoreka LIOK
https://m.edsoo.ru/ffOcbd34

Bu6nmoreka IJOK
https://m.edsoo.ru/ff0cc324

20

21

DKOJIOTUYECKHUE PUCKU TP MPOU3BOACTBE
anekTposHepruu. KynbTypa ucnoiab30BaHus
3JIEKTPOIHEPIUU B ITIOBCEIHEBHOM KU3HU

MexaHndeckue BOJIHBI, YCJIOBUA

Bu6nmoreka IJOK



https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

pacnpoctpanenus. [lepuoa. Ckopocts
pacnpoCTpaHeHHS U JTTUHA BOJIHEI.
[lomepevnble U TPOAOITBHBIE BOJHBI

https://m.edsoo.ru/ff0ccab4

29 3Byk. CKOpoCTh 3ByKa. | pOMKOCTB 3ByKa. bubmmorexa LIOK
Bricora Tona. Tem6p 3ByKa https://m.edsoo.ru/ffOcccOc
23 DJIeKTPOMAarHUTHEIE BOJIHBI, UX CBOMCTBA U bubmmoreka [JOK
ckopocTs. Llkaa ek TpOMarHuTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
o4 [IpuHIUIIEI pagUOCBA3U U TEICBUICHHUS.
PasButHe cpencts cBs3u. Pagnonokanus
bubmuoreka IIOK
25 KonTponbHas pabora «KoneOaHus 1 BOIHBD) https://m.eds0o.ru/ff0cc6Es
[Ipamonuneitn 1 HEHHE CBETA B
%6 onwopomnofi cpeac. Toucumii nerowmn BuGorera LIOK
https://m.edsoo.ru/ff0cd350
cBeTa. JIyd cBera
g | S e St e e B 10K
https://m.edsoo.ru/ff0cd4e0
3epkaje
| Lo e Tiomo: smypeae B 10K
i https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPasKEHHS
29 Jlaboparopnas padora «M3mepeHue Bbubnuorexa LIOK
MOKa3aTeJsIsl IPEIOMIICHHS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunzer. [loctpoenue n300pakeHuid B JTHH3E. Bbubnuorexa LIOK
dopMyIia TOHKO# JIMH3BI. YBEIMYCHHUE JINH3bI https://m.edsoo.ru/ff0cddle
31 JlaGoparophas padora «Hccnenopanue
CBOMCTB M300pa)KEHUH B JIMH3AX)
30 Hucniepcus cBera. CI0XKHBINA cocTaB 0e10ro
ceera. [IBer
33 Wntepdepennus ceera. Judpaxims crera. Bubmoreka [JOK
Hudpaxnronnas pemeérka https://m.edsoo.ru/ff0ced22
34 [Toniepe4HOCTH CBETOBBIX BOJIH. Bubmuorexa LIOK
[Monspu3arwst cBera https://m.edsoo.ru/ff0cf02e
35 Onrtuueckre npruOOpHl U yCTpoiicTBa U

YCJI0BUA UX 0e3011aCHOr0 IIPUMCHCHUA



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

['panuIsl IpUMEHUMOCTH KJIaCCHYECKON

bu6nmoreka IJOK

36 MexaHukH. [locTynaTel cnenuansHON TeOpUH https://m.eds00.ru/ffOcf862
OTHOCHUTEIFHOCTH
37 OTHOCHUTEITEHOCTH OJTHOBPEMEHHOCTH. bubmmoreka [JOK
3aMeIeHre BpEMEHH U COKpAIIEHHE IITHHEI https://m.edsoo.ru/ffOcfa42
w | ey el Bumorera LOK
HPI: P https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPTHUs TIOKOS
39 Konrtponbnas padora «OnTtrka. OCHOBBI Bubnmuorexa LHOK
CIEIMATbHON TEOPUU OTHOCHTEILHOCTHY https://m.edsoo.ru/ff0cf6f0
40 ®oronsl. Popmyna [Inanka. DHeprus u Bubmuoreka [JOK
UMITYJIbC (hOTOHA https://m.edsoo.ru/ffOcfel6
a1 OTkpsiTHE 1 HcciegoBanne Gporodddexra. bubmmorexa [IOK
Omnsitsl A. I'. Cronerosa https://m.edsoo.ru/ffOcffc4
42 g?z?iﬂﬁi&ﬂbﬁéggﬁﬁ HflipaCHaﬂ bubmorexa LHOK
' https://m.edsoo.ru/ff0d015e
rpanunay ¢porodpdexra
43 Hagrnenue ceera. Onbithl I1. H. JIeGenena. bubnuoreka [IOK
XuMu4eckoe IelcTBUE CBETa https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoucTBa U MPaKTUYECKOE
44 MIpUMEHEHHUEe: OTOIIEMEHT, OTOIATIHK,
CoOJTHeYHas 6aTapest, CBETOIHO/
45 Pemenue 3amau no reMe «JI€MEHTBI Bu6nuoreka IJOK
KBaHTOBOM OTITHKH https://m.edsoo.ru/ff0d0302
6 | b o O B LOK
poopPA P t https://m.edsoo.ru/ff0d091a
[InanerapHas MOsIeIh aTOMa
bubmuoreka LIOK
47 Hoctysaret bopa https://m.edsoo.ru/ffOdOafa
8 nepexote atow c onoro ypons meprn ubmiorexa LIOK
pexone A P p https://m.edsoo.ru/ffOdOafa
Ha JIpyroii. Busibl ciekTpoB
BOJI\I:IOBLIG CBOIICTBA YaCTHII. Boanl ne Bubnmorexa LIOK
49 Bpoiins. KopiyckyisipHO-BOJIHOBOU

AyaJnu3M. CroHTaHHOE U BBIHYXXACHHOC

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

50

H3JIYyUCHHUC

OTKpBITHE pagOaKTUBHOCTH. OTIBITHI
Pesepdopaa mo onpenenenuo cocraBa
PaIMOAKTUBHOTO M3ITyUCHHUS

bu6nmoreka IJOK
https://m.edsoo.ru/ff0d0fd2

51

52

53

CgoiicTBa anba-, OeTa-, raMMa-u3IydeHUsI.
BiusiHre painoakTHBHOCTH Ha KUBBIE
OpTraHU3MBI

OTKpBITHE MPOTOHA U HEUTpOHA. 30TOTIBI.
Anbda-pacnan. DIEeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnaz. ['amma-
M3ITydeHue

DHeprus CBsI3U HYKJIOHOB B siipe. SnepHbie
peakuuu. SAnepusrit peaktop. [Ipodnemsr,
MIE€PCTIEKTHUBHI, 3KOJIOTMYECKUE ACTIEKThI
SIIEPHOM SHEPIETHKHU

bubmuoreka LIOK
https://m.edsoo.ru/ff0d1162

Bu6nmoreka IJOK
https://m.edsoo.ru/ff0d1356

54

55

DneMeHTapHbIe YacTUIlBl. OTKPBITHE
Mo3uTpoHa. MeToap! HaOIOIeHUS U
PETUCTpallUY JIEMEHTAPHBIX YACTHII

Bun 38é3nH0TO Heba. Co3Be3nus, sipKue
3Bé3ZH)I, IIAHCTBI, UX BUAUMOC JBHXCHUC.
ConHeyHast cuctemMa

bubmuoreka IIOK
https://m.edsoo.ru/ff0d0e38

56

Comaue. CotHeyHast aKTUBHOCTE. VICTOUYHUK
sHeprun CojHIA U 3BE3]T

57

58

3BE3/1I, NX OCHOBHBIE XapPaKTEPUCTHKH.
3BE3 bl II1aBHOMH ITOCIEI0BATEILHOCTH.
Baytpennee crpoenue 38&31. CoBpeMeHHBIE
MIPEACTABJICHUS O TIPOUCXOKICHUHN U
spostroriy CoJTHIIA U 3BE3]T

Mneunslii [Iyts — Hama "anaxkTuka.
[Tonoxxenne u nuxkenne ConHua B
lanaxruke. I'anaktrku. YEpHbIE IbIPHI B
sIIpax TajJakTUK

59

Bcenennas. Pazoeranue ranaktuk. Teopus
Bonsmoro B3peiBa. PenukroBoe n3nydeHue.
MeraranakTuka



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

60
61

HepCHICHHBIC HpO6J’I€MI)I ACTPOHOMUH

KoHnTtponbHas padora «MeMeHTHI
ACTPOHOMUH M aCTPODUIUKIY)

62

63

64

Oo6o06matonuit ypok. Ponb Gusuku u
ACTPOHOMUH B Pa3IUUHBIX chepax
JeSTeIIbHOCTH YEI0OBEKa

O6o6maromnuii ypok. Pons u Mecto dhusnuku u
ACTPOHOMUU B COBPEMEHHON HAy4HOUI
KapTHUHE MUPa

Oo6o06marommii ypok. Poib pusuueckoit

TeOpuHu B (POPMHUPOBAHUH MPEICTABICHUHN O
(hm3nUecKoi KapTHHE MUPa

65

O6o0marommii ypok. Mecto hruzmdaeckoi
KapTHUHBI MUpa B 00IIEM psTy COBPEMEHHBIX
C€CTCCTBCHHO-HAY4YHBIX Hpe[{CTaBHeHI/Iﬁ (6]
MpUPOC

66

PesepBHbIi ypok. MarsuTtHoe 1ouie.
OneKTpoMarHuTHasi HHIYKIHS

67

68

PesepBubIii ypok. Ontrka. OCHOBEI
CHEeLUAIILHOX TEOPUH OTHOCUTENBLHOCTH
Pesepnbrii ypok. KBanToBas ¢pusmka.
OJeMEeHTbI aCTPOHOMHU U aCTPO(YU3UKU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bubmoreka IIOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784
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