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HOACHUTEJBHASA 3AIIMCKA

[IporpamMma mo ¢usnke 6a30BOro ypoBHS Ha YPOBHE CpeTHEro oOmero oOpa3oBaHHs pa3paboTaHa HAa OCHOBE IMOJIOKEHUU H
TpeOOBaHMIl K pe3yJbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTesbHOM mporpammsl, npenacrabieHHbix B PI'OC COO, a Takxke ¢ yuyéTom
¢denepanbHON paboyeil MmporpaMMbl BOCHUTAHMSI M KOHLENLMHU IpenojaBaHusi ydueOHoro mnpeamera «Pusnka» B 00pa30BaTENIbHBIX
opranu3anusx Poccuiickoit @enepaiyy, peaqnu3yonmx OCHOBHbIE 00pa30BaTeIbHbIE IPOTPAMMBI.

Copepxxanue nporpaMmsl 1o (hU3HMKE HaIlpaBIeHO Ha (OPMUPOBAHUE ECTECTBEHHO-HAYYHOW KapTHHBI MHUpa oOydaromuxcs 10-11
KJIaCCOB MpU 00y4eHHHM MX (U3MKEe Ha 0Aa30BOM YPOBHE HAa OCHOBE CHCTEMHO-IEATENBHOCTHOro moaxopaa. IIporpamma mo ¢usuke
cootBeTcTBYET TpeboBanusaM OI'OC COO k miuaHUpyeMbIM JIMYHOCTHBIM, PEAMETHBIM U METANPEAMETHBIM pe3yjbTaTaM oOydeHus, a
TaK)K€ YUUTHIBAET HEOOXOAUMOCTh PeANIN3allMd MEKIIPEIMETHBIX CBA3€H (PM3UKH C €CTECTBEHHO-HAyYHBIMHM YUEOHBIMH IIpenmMeTamu. B
HEW ONpeNessiioTCsl OCHOBHBIE LIEIU U3Y4YeHUs (DU3UKU Ha YPOBHE CPEIHEr0 O0IIero 00pa3oBaHusl, INIAHUPYEMbIE PE3YIbTaThl OCBOCHUS
Kypca (PM3HMKHU: TMYHOCTHBIE, METANIPEAMETHBIE, TPEAMETHBIE (Ha OA30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

o IUIAHUPYEMbIE€ PE3YyJIbTaThl OCBOEHHUs Kypca (pU3MKH Ha 0a30BOM YpOBHE, B TOM YHUCJE MPEAMETHBIE PE3YJIbTAThl MO TOAaM
o0yueHus;
o cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaM o0ydeHusl.

du3zrka Kak Hayka O HauOolsiee OOIIMX 3aKOHAaX NPHUPOABI, BBICTYNAas B KayecTBE Yy4eOHOTrO MNpeIMeTa B IIKOJIE, BHOCUT
CYILIECTBCHHBIN BKJIJ] B CUCTEMY 3HaHUN 00 okpyxaroriem mupe. IIkoapHbIN Kypc U3UKH — CUCTEMOOOPA3yIOIHN 711 €CTECTBEHHO-
HAy4YHBIX YYEOHBIX MpPEIMETOB, MOCKOJIbKY (M3MUECKHE 3aKOHbI JIe)KaT B OCHOBE IPOLECCOB U SIBJICHUH, HM3ydaeMbIX XUMHUEH,
Oouonoruei, ¢uznueckor reorpadueit u actpoHomwueil. Vcmnonb3oBaHue M aKTUBHOE MPUMEHEHUE (PU3NYECKUX 3HAHUN OIpeaelseT
XapakTep W pa3BUTUE pPa3HOOOpPA3HBIX TEXHOJIOTUH B cdepe HEPreTUKH, TPAHCIOpPTa, OCBOEHUS KOCMOCA, IOJTY4YEHHMsS HOBBIX
MaTEpUaJIOB C 3a/laHHBIMU CBOMCTBaMH U Jpyrux. M3ydenue Gpu3nku BHOCUT OCHOBHOM BKJIaJ B (HOPMHUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTHUHBl MHpa O0O0ydYaromuxcsi, B (OPMUPOBAHME YMEHUI MPUMEHATh HAy4YHBIH METOJ MO3HAHMS IPU BBHIMOJIHEHUH MMM Y4YEOHBIX
HCCIIETOBAHM.

B ocHOBY Kkypca ¢u3MKu 711 YPOBHSI CpeIHEro oOIIero oOpa3oBaHus MOJOXKEH Pl UIEH, KOTOPbIe MOXHO paccMaTpUBaTh Kak
MPUHIUIIBI €70 TOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEM KypC SBIISETCS JTOTUYECKH 3aBEPIIEHHBIM, OH COAECPKUT MaTepuall U3 BCEX pa3/iesioB
(13HUKHY, BKIIIOYAET KaK BOMPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOMN (DU3HKHU.

Hoes cenepanusayuu. B cOOTBETCTBUU ¢ HEW MaTepuall Kypca pu3nku oObeIMHEH BOKPYT (pU3HUECKUX Teopuil. Benymmm B Kypce
aBIsieTcs: GOPMUPOBAHKE NIPEJICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEILIECTBE U TOJIE.



Hoesn eymanumapuzayuu. EE peanuszanusi MpenanoyiaraeT HMCIOJIb30BaHWE TyYMaHUTAPHOTO TMOTEHLHUana (U3MUECKOH HayKw,
OCMBICJICHHE CBS3U Pa3BUTHS (U3HMKHU C pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH M 3KOJOTUYECKUMHU
poOJIeMaMu.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢GuU3NKK mpeamnonaraeT 3HAKOMCTBO C IIMPOKHM KPYrOM TEXHUYECKHUX U
TEXHOJIOTMYECKUX MPUIOKEHUN N3YUCHHBIX TEOPUN U 3aKOHOB.

Hoes skonoeuzayuu peamusyeTcs MOCPEACTBOM BBEICHHUS DJIEMEHTOB COACPKaHUS, MOCBSIIEHHBIX IKOJIOTMYECKUM IMpodiieMaM
COBPEMEHHOCTH, KOTOpPHIE CBSI3aHBl C PAa3BUTUEM TEXHUKM M TEXHOJOTHH, a Takke OOCYXIEHUs Mpo0JeM paluoHAIBLHOTO
IPUPOAOIIOIB30BAHUS U IKOJIOTHYECKON 0€30MacHOCTH.

CrepKHEBBIMU d3JIEMEHTaMU Kypca (HU3MKM Ha YpPOBHE CpeaHEro oOmero oOpa3oBaHUs SBIAIOTCS (U3MUECKHE TEOPUU
(popmMupoBaHue NpPEACTaBICHUNH O CTPYKTYpE MOCTPOEHUS (PU3MUECKON TEOpHH, PoJu (YyHIAAMEHTAJIbHBIX 3aKOHOB M NPUHIUIIOB B
COBPEMEHHBIX MPEJCTABICHUSAX O MPUPOJE, TPaHHUIAX NPUMEHUMOCTH TEOpPUM, Uil ONUCAHUA ECTECTBEHHO-HAYYHBIX SIBIICHUA U
MIPOIIECCOB).

CHCTeMHO-IESATEeNbHOCTHBI MOJIX0JI B Kypce (PU3MKH peamu3yeTcsl MPEkIe BCEro 3a CYET OpPraHu3allid SKCHEPUMEHTAbHON
nesTenbHOoCTH oOyyvaromuxcs. g 6a30Boro ypoBHs Kypca (U3MKH — 3TO UCIOJIb30BAHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB U J1a00pPaTOPHBIX pabOT, KOTOPBIE B MporpamMme 1o pu3nke oObEeIUHEHBI B OOIINI CIUCOK YUCHUYECKUX MPAKTUUECKUX
paboT. Briienenue B yKa3aHHOM MepeyHe Ja00paTOPHBIX padOT, MPOBOAUMBIX JIJIsi KOHTPOJIA U OLIEHKH, OCYILECTBIIAECTCS y4aCTHUKaAMHU
00pa3oBaTEIBLHOIO MPOIEcca UCXOAS U3 OCOOEHHOCTEW IJIAaHUPOBAaHMS M OCHalleHus kabuHeta ¢usuku. [Ipu 3TOM obecneunBaeTcs
OBJIaJICHHE OOYYaroIIMMHCS YMEHHUSIMU IPOBOAUTH KOCBEHHBIE M3MEpPEHUs, UCCIEIOBAHUS 3aBUCUMOCTEH (DM3MUYECKUX BEJIUYUH U
ITIOCTAHOBKY OIIBITOB 110 TPOBEPKE MPEITI0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHHME yAeNseTcs PEIICHUI0 pacuE€THBIX M KaueCTBEHHBIX 3ajad. [Ipw 3ToM anis pacu€THBIX 3aJad MPUOPUTETOM
ABJIIOTCS 33/1a4U C SIBHO 3aJaHHOM (DPU3MUYECKON MOJIENbI0, MO3BOJSIOUINE MPUMEHATh U3YUYE€HHbIE 3aKOHBI U 3aKOHOMEPHOCTH KakK U3
OJIHOTO pa3zelia Kypca, TaK U MHTETPpUPYs 3HAHUS U3 Pa3HbIX pa3fesoB. /s KadeCTBEHHBIX 3a]jau MPUOPUTETOM SIBJISIIOTCS 3a/laHus Ha
00BsICHEHHE TIPOTEKaHUS (PU3NYECKUX SIBJICHUN U MPOLIECCOB B OKPYKAIOIIEH >KU3HH, TpeOyroiue BhIOOpa (HU3MIECKON MOAENU s
CUTYaLIMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusiMu OI'OC COO k MarepualbHO-TEXHHYECKOMY OO€CIEeUeHHI0 y4eOHOTo mporecca 0a30oBbIi
YpOBEHb Kypca (PM3UKH Ha YPOBHE CPEAHEro 00111ero o0pa3oBaHus I0KEH U3ydaThbCsl B YCIOBHIX MPEIMETHOTO KaOMHeTa (GU3UKU UITU
B YCJIOBUSX MHTETPUPOBAHHOTO KaOMHETA MPEAMETOB €CTECTBEHHO-HAY4YHOI0 1MKIIa. B xabuHere (pu3NKu NOIKHO ObITh HEOOXOMMOE
nabopaTopHOoe O0OOpYJOBaHME [JIsl BBINOJHEHUS YKa3aHHBIX B MpPOrpaMMe MO (PU3MKE YYEHMUYECKHX TMPAKTHYECKUX padoT U
JEMOHCTPALIMOHHOE 000pYI0BAHHUE.



JlemoHcTpannoHHoe 00opyaoBaHre (GOPMUPYETCS B COOTBETCTBUU C MPUHIUMIIOM MUHHUMAJIbHOW JOCTaTOYHOCTH U 00ECreYnBaeT
MOCTaHOBKY MEPEYNCIIEHHBIX B MMPOTrpaMMe Mo (GU3MKE KIIOUEBBIX JEMOHCTPALMi AJI UCCIeIOBAaHUS U3y4YaeMbIX SBJICHUHN U MPOIIECCOB,
SMIOUPUYECKUX U (PYHIAMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JIaGopatropHoe 000pyAOBaHHE AJsl YYCHHUECKHUX MPAKTUYECKUX pPadoT (opMmupyercs B BHAEC TEMATHMUECKUX KOMILJICKTOB U
oOecrieuynBaeTcss B pacuére OJHOrO KOMIUIEKTa Ha JBYX oOydarouuxcs. TeMaTHYecKrhe KOMIUIEKTHI J1abopaTopHOro 000py/I0BaHUs
JOJKHBI OBITh TMOCTPOCHBI HA KOMIUJIEKCHOM HCIOJIb30BAaHUU AaHAJIOTOBBIX M IHU(PPOBBIX MNPUOOPOB, a TaKkKe KOMIIbIOTEPHBIX
U3MEpPUTEIBHBIX CUCTEM B BUJIE IU(POBBIX JTab0OpaToOpuil.

OCHOBHBIMHU 1IEJISIMU U3y4€HUs] PU3UKHU B 00111eM 00pa30BaAHUU SBIISIFOTCS:

o (opMupoBaHuE MHTEpEca U CTPEMJICHUS OOyUYaIOIIMXCA K HAYYHOMY M3YyYEHUIO MPHUPOJIbI, PA3BUTHE UX HHTEIUICKTYaIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TPEJCTABICHUI O HAYYHOM METOJE MO3HAaHUA U (POPMHUPOBAHHE HMCCIEAOBATEIHCKOTO OTHOIICHHS K OKPYXAIOIIIM
SIBJICHHSIM;

o (opMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa U3YUYCHHUS OCHOB CTPOCHHS MaTepud M (DyHJAaMEHTAJIbHBIX 3aKOHOB
busuky;

o (opmupoBaHHE YMEHHUI OOBICHATD SBJICHUS C UCIIOJIb30BaHUEM (DU3MUECKUX 3HAHUIN M HAyYHBIX JOKA3aTelbCTB;

o (opmupoBaHHE MPEACTABICHUIN O pOH (PU3UKH IS pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHUH.

JlocTrkeHne STUX 1eJieil o0ecreunBaeTcsl peleHueM CIEeIYIOINX 3a7ad B MPOIlecce M3YIeHHs Kypca GU3NKH Ha YPOBHE CPETHETO
ob1ero oOpa3oBaHUs:

o IMpHOOpETEHHE CUCTEMbl 3HaHUN 00 O0O0mMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHaX, TEOpHUsAX, BKIOYAs MEXaHHKY,
MOJICKYJIAPHYIO (DU3UKY, DTIEKTPOAUHAMHUKY, KBAHTOBYIO (DH3UKY U DJIIEMEHTHI acTPO(PU3UKH;

o (opMHpoBaHHE YMEHHUI MPUMEHATh TEOPETUUYECKUE 3HAHUS AJI1 OOBACHEHUS (PU3NYECKUX SBJICHUN B IPUPOAE U UIS MPUHITHS
MIPAKTUYECKUX PELICHUMN B IOBCEIHEBHOU KU3HU;

e OCBOCHHE CIIOCOOOB pEIIEHUS pa3IUYHbIX 33Jad C SBHO 3aJaHHOM (PU3MYECKOH MOENblo, 3aJad, M[OApa3yMeBaIOLINX
CaMOCTOSITENIbHOE CO3/IaHNe (PU3UIECKON MOJICIH, aJIeKBATHOU YCIIOBUSAM 3a1a4H;

o TOHMMaHHE (PU3UIECKUX OCHOB M MPUHITUTIOB JACUCTBUSA TEXHUUECKUX YCTPOMCTB M TEXHOJOTUIECKUX MPOIIECCOB, MX BIMSHUS Ha
OKPY>KaOIIYIO CPELy;

e OBJIAJICHUE METOJAMHU CaMOCTOSITEIILHOTO TUIAHUPOBAHMSI M TIPOBEJCHUS (PM3MUECKUX IKCIIEPUMEHTOB, aHAIN3a ¥ MHTEPIPETAIINU
uH(pOpPMAIIH, ONIPEICTICHHSI TOCTOBEPHOCTH MOJTYYSHHOTO Pe3yIbTaTa;

e CO3JIaHME YCIOBUH JIJIS pa3BUTHsI YMEHUI MPOEKTHO-NUCCIIEI0BATEILCKON, TBOPUECKON ACSITETLHOCTH.



Ha u3yuenue ¢usuku (6a30Bbli ypOBEHb) Ha YPOBHE CpeAHET0 0011ero oopazoBanus otBoautcs 136 yacos: B 10 kimacce — 68 yacos
(2 yaca B Hezenio), B 11 kinacce — 68 yacoB (2 yaca B HEZIEIIO).

[IpennaraemMslii B mporpamme 1o (pu3nKe nepeveHsb J1abopaTOPHBIX U MPAKTUYECKUX PaOOT SBISETCS PEKOMEHIOBAHHBIM, YUUTEIh
7ieNiaeT BRIOOp MPOBEACHHS TaOOPATOPHBIX PabOT U OMBITOB C YYETOM HHIMBUYaTbHBIX OCOOCHHOCTEH 00y4YaroNIXCs.

COIEPXAHUE OBYUYEHUA
10 KJTACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUA

®usuka — Hayka o mpupofe. Haydnpie MeTONBI NMO3HAHUSA OKPYKAOWIEro mupa. Poiib dKCnepuMeHTa M TEOpUU B IPOLECCE
MMO3HAHUS PUPOJIbI. DKCIIEPUMEHT B (PU3UKE.

MopenupoBanue (¢u3nueckux sABIeHUNM U TmpoueccoB. Hayunwie rumnote3pl. ®dusznyeckue 3aKOHbBI W TEOpUHU. [ 'paHuULbI
MPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB. [[pUHIIAIT COOTBETCTBUS.

Ponb 1 MecTo pu3uku B pOpMUPOBAHUU COBPEMEHHOW HAYYHOU KAPTUHBI MUPA, B TPAKTUYECKON AESATEIBHOCTHU JHOJEH.

Jlemoncmpayuu

AHanoroBble ¥ HU(PPOBHIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIEC JATUHKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxeHne. OTHOCUTENbHOCTh MEXaHUYECKOT0 ABMKeHHs. Cuctema orcuéra. TpaekTopus.

ITepemenienune, ckOpocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOPEHUE MATE€pUaIbHOW TOUYKH, UX MPOEKUWU HA OCH
cucteMbl KoopauHat. CliokKeHre MepeMeNIeHU U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOpPEHHOE MPsIMOJIMHENHHOE BUkKeHue. ['paduiku 3aBUCHUMOCTH KOOPAUHAT, CKOPOCTH, YCKOPEHUS, IyTH U
MepeMEIICHHS] MaTepUaibHON TOYKH OT BPEMEHH.

CBobOosHOE TIazieHne. Y CKOpeHUe CBOOOIHOTO MaiCHUS.

KpuBonuneitnoe npuxeHue. JIBUKeHHE MAaTepUAIBHOM TOYKH MO OKPYKHOCTH C MOCTOSIHHOW MO MOJYJIIO CKOPOCTBIO. YTJIOBas
CKOPOCTb, JIMHEHHas ckopocTh. [leproa n yactota oOpainieHus. LleHTpocTpeMHUTENbHOE YCKOPEHHUE.

TexHuyeckue ycTporucTBa M MPAKTUYECKOE MPUMEHEHUE: CITUAOMETD, IBKCHUE CHAPSIOB, IICMTHbIE U PEMEHHBIE TIepeIadn.

Jlemoncmpayuu



Mopeinb cucTeMbl OTCYETA, MILTIOCTPALUsl KHHEMATHYECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpa3zoBaHne IBUKEHU C UCITOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

Habmonenue npmxeHus Tena, OpomeHHoro Mo yrioM K TOPU30HTY U TOPHU3OHTAJIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJeHUSI.

HamnpasneHnue CKOpoCTH P ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3ydenne HepaBHOMEPHOIO JIBH>KEHUS € LEIIBIO ONPEIEIEHUS] MTHOBEHHON CKOPOCTH.

HccnenoBanne COOTHOLIEHUS MEXAY MYTSAMH, NPONUIECHHBIMU TEJIOM 3a IMOCIEAOBATEIbHBIE PABHBIE NMPOMEXKYTKH BPEMEHHU MPH
PAaBHOYCKOPEHHOM JIBUYKEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3ydenune nBMKEHUS IAPUKA B BA3KOM )KUIKOCTH.

N3yuyenue ABMKEHUS TeNa, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipraumn otHocutenbHOCTH ['amunes. [lepBoiii 3akoH HproToHa. MIHEpIHaIbHBIE CHCTEMBI OTCUETA.

Macca tena. Cuina. [Tpuanun cynepno3unuu cuii. Bropoit 3akon HeroToHa 11t MarepuainbHOM TOUKU. Tpernit 3akoH HeroTOHA 1114
MaTepHalIbHBIX TOYEK.

3aKkoH BceMupHOro TsaroteHus. Cuna tshxecTtu. [lepBas kocMuueckasi CKOpOCTb.

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

Tpenue. Buasl Tpenus (mokosi, ckoiabxkeHus, kauenus). Cuna tpenus. Cyxoe Tpenue. Cuina TPEHUS CKOJIBKEHUS M CHJIa TPEHUSA
nokosi. Koaddunment tpenus. Cuna conpoTUBICHUS TIPU JBIKEHUU TeJia B )KUIKOCTH HIIU Ta3e.

[ToctynaTenbHoe U BpalaTeabHOE ABMKEHUE aOCOIIOTHO TBEPIOTO Tea.

MOMEHT CHIIBI OTHOCUTENBHO OCH BpaleHus. [iieuo cuibl. YcnoBus paBHOBECUS TBEPAOTO TENA.

TexHuyeckue ycTporucTBa U MPAKTUYECKOE MPUMEHEHUE: MOAIIUITHUKY, JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenune uHepuuM.

CpaBHeHHE Macc B3aUMOJICHCTBYIOIINX TEI.

Bropoii 3akoH HerotoHa.

N3mepenue cuit.

CroxeHune CHil.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT Ae(pOopMaluu.



HesecomocTs. Bec Tena npu yCKOpEeHHOM IMOABEME U ITAICHUM.

CpaBHEHHE CUJT TPEHHUSI IOKOS, KAUEHHS U CKOJIbKEHUS.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buael paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopnsie pabomol

N3ydenne nBuxeHUs OpycKa 10 HAKJIIOHHOM IJIOCKOCTH.

HccnenoBaHue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM 00paslie, OT ux AedopMaluy.

HccenenoBanue yciaoBUM paBHOBECHS TBEPIOIO Tela, UMEIOLIETO OCh BPAILICHUS.

Tema 3. 3axonbl cCOXpaHeHUusn 6 MexaHuKe

Hmiynec MaTepHallbHOM TOUYKM (Te€na), CUCTEMbl MATEPHANIbHBIX TOYEK. VIMIyibC CHiIBI M M3MEHEHHME HMMITYJIbCca Tejla. 3aKOH
COXpaHEHUs UMITyJIbca. PeakTUBHOE JBUKEHUE.

PaboTa cuiibl. MOITHOCTH CHJTBI.

Kunernueckas s3Heprusi MarepuanbHO TOUKU. Teopema 00 M3BMEHEHNH KHHETUYECKON SHEPTUU.

[ToTenumanbHas 3Heprus. [loTeHanbHas 3Heprus ynpyro AepopMHUpPOBaHHON NpyxkuHBL. [loTeHManbHas sHEprus Tena BOIU3U
ITIOBEPXHOCTHU 3EMJIH.

[loTeHnmanbHble M HEMOTEHIMANbHbIE CHIIbI. CBS3b paOOThl HEMOTEHLIMAJIBHBIX CHJI C M3MEHEHHUEM MEXaHWYECKOM SHEpPIruu
CUCTEMBI TeJI. 3AKOH COXPAaHEHUSI MEXaHUYECKON YHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHHuecKre yCTpocTBa U MPAKTUYECKOE MPUMEHEHNE: BOJOMET, KONEP, IPYKUHHBII UCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE BUXKEHUE.

ITepexoa MOTEeHITMATBHOMN YHEPTUH B KHHETHICCKYIO 1 OOpaTHO.

Yuenuueckuui sxcnepumenm, nabopamopnvie pabomol

N3yuyenue abCOMOTHO HEYNIPYTOIO yAapa ¢ HOMOIIBIO JIBYX OJJMHAKOBBIX HUTSHBIX MAsTHUKOB.

HccnenoBanue cBsizu padOTHI CHIIBI C U3BMEHEHHEM MEXaHUYECKOM PHEPTUU Tejla Ha IPUMEPE PACTXKEHUS PE3UHOBOIO KIyTa.

Pasznes 3. MousiekyasipHas pu3nKa U TEPMOAUHAMHUKA
Tema 1. Ocno6bt MONEKYNAPHO-KUHEMUYECKOU Meopul



OCHOBHBIE TIOJIOKEHHUST MOJIEKYJSIPHO-KMHETHUECKOW TEOPUHU U WX OIBITHOEe oOocHOBaHWE. bpoyHoBckoe amxenue. uddysus.

XapakTep JIBUKCHHS M B3aUMOJICHCTBUS YaCTHUIl BellecTBa. MoIeNu CTPOCHUS Ta30B, )KUIKOCTEH U TBEPABIX T U OOBSICHEHUE CBOICTB
BEIIECTBA HA OCHOBE ITUX MoJjieniell. Macca u pazmepsl moiiekys. KomruecTBo BeniectBa. [locrosanas ABoraapo.

Tennosoe paBHoBecue. Temneparypa u e€ nsmepenue. [lkana remneparyp Llenbcus.
Monens wuaeanpHoro raza. OCHOBHOE YpaBHEHHME MOJEKYJISIPHO-KUHETUYECKOM TEOPUM UACAIBbHOro Tras3a. AOcomroTHas

TCMIICPATypa KaK MCpa CpCI[HGﬁ KHHETHYECKOMN OHCPIUU TCINNIOBOTO ABHIKCHHUA YACTHIL I'a3d. [xana TCMIICPATYP KennBuna. I'a3oBbIe
3aKOHBI. YPaBHeHI/IC MCHHCHCCB&—KHaHeﬁPOHa. 3aKoH ]_IaJIBTOHa. I/ISOHpOHGCCBI B HMACAJILHOM TIa3C C IIOCTOAHHBIM KOJIHMYCCTBOM
BCIICCTBA. Fpa(i)I/ILIGCKOG MMpEaACTAaBJICHUC U30IIPOLCCCOB: U30TCPMA, U30X0Pa, 1/1306apa.

HEW.

TexHuueckue ycTpoicTBa U MPaKTHUECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAOIINE JUCKPETHOE CTPOCHHE BEIIECTBA, POTOrpadpru MOJIEKYJI OPraHUYECKUX COETMHEHUM.
OnbiThl 10 U PY3UN KUAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mogens onbita lTepHa.

OnbIThI, JOKa3bIBAOIIKE CYIIECTBOBAHUE MEXMOJIEKYISIPHOTO B3aUMOJEHCTBU.

Mopens, HIUTFOCTPUPYIOIIas MPUPOLY AABJIEHHUS ra3a Ha CTEHKH COCY/Ia.

OnbITHI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSHHSI HJI€aJIbHOTO T'a3a, H30MPOLECCHI.

Yuenuueckuui sxcnepumenm, n1abopamopuvie pabomoi

Omnpenenenre Macchl BO3yxa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MepeHUil 00bEMa KOMHAThI, JaBJICHUS U TEMIIEpaTyphl BO3AyXa B

HccnenoBanue 3aBUCUMOCTH MEXIY TapaMEeTPaMU COCTOSIHUS PA3pPEKEHHOTO rasa.
Tema 2. OcHosvl mepmoouHamuKu
Tepmonunamuueckast cuctemMa. BHYTpeHHsIsI PHEpPrusi TEPMOJMHAMUYECKOW CHUCTEMBbI M CHocoObl €€ u3meHeHus. KommdecTtBo

TCIIJIOTBI U pa60Ta. BHyTpCHHHH OHCPrugd OAHOATOMHOI'O MACAJIBHOI'O Irasa. BI/II[BI TCIIONCpCaaun: TCIJIOIIPOBOAHOCTb, KOHBCKIUA,
H3JIyUCHHC. YJICHBHaH TEHI0EMKOCTh BCIICCTBA. KonuyuecTBO TENI0THI IIpH TCILIOMIEpCaayc.

[lonsitue 00 ammabatHoMm mpouecce. [lepBbiii 3akoH TepMoauHaMuKH. I[lpuMeHeHHe NepBOro 3akOHAa TEPMOJMHAMHUKU K

u3ornpoieccam. ['papudeckas nHTepnperanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatuMocTh TPO1IECCOB B MIPUPOJIE.



TemnoBsie mammubl. [IpuHnunel geicTBus TemoBbIX MamuH. [IpeoOpa3oBanus sHepruu B TeIIOBbIX MammHax. KosdduuumeHnt
MOJIE3HOTO JeiicTBuA TerwioBod Mammbbl. ukn KapHo u ero koad¢uimeHT Mone3HOro AEHCTBUS. DKOJIOTMYECKHE MPOOJIEMBI
TEIUIODHEPTE€TUKH.

Texnuyeckue yCTpPOHWCTBA U TMPAKTHUYECKOE TMPUMEHEHHE: JIBUTaTelb BHYTPEHHETO CropaHus, OBITOBOM XOJIOAWUJIBHUK,
KOHJUIMOHED.

Jlemoncmpayuu

V3MeHeHre BHYTPEHHEN 3HEPIUM Tela MPU COBEPIICHUN PaOOThI: BbUIET NPOOKU M3 OYTBUIKM IMOJ JEHCTBHUEM CKAaTOTO BO3AyXa,
HarpeBaHue 3(Qupa B JIaTyHHOU TpyOKe MMyTEM TpeHus (BUIECOAEMOHCTPALIUs).

M3MeHeHre BHYTpEHHEHN 3Hepruu (TeMiieparypsl) Teja pu Temionepeaaye.

OmnbIT 0 aguabaTHOMY PaCIIMPEHUIO BO3IyXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Mopenu napoBoid TypOUHBI, IBUTATENsl BHYTPEHHETO CTOPAHUSI, PEAKTUBHOTO JIBUTaTEIsl.

Yuenuueckuu skcnepumenm, nabopamopnvie pabomuol

N3mepenne yaenpHON TEIITOEMKOCTH.

Tema 3. Acpecamnibie cocmoanusa eeuyecmea. Pazoevie nepexoont

[TapooOpa3oBanue u KoHjaeHcauus. Vcnapenue u kuneHue. AOCONIOTHAs U OTHOCUTENbHAS BIAKHOCTh BO3Ayxa. HachleHHBIM
nap. YienpHas TeIioTa napooopa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIICHUS OT JaBJICHUS.

Teépnoe Teno. Kpucramimueckue u amopdHbie Tela. AHU30TPONUST CBOMCTB kpucTauioB. JKugkue kpuctaiibl. COBpeMEHHBIC
Mmatepuainsbl. [lnaBnenue u kpucrannuzauus. Y neapHas Temiora miasieHus. Cyomumars.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpOWCTBA M INPAKTUYECKOE NPUMEHEHHE: TMIPOMETP U IMCUXPOMETP, KaJOPUMETP, TEXHOJIOTMHU IIOTy4EHUs
COBPEMEHHBIX MAaTE€pUaJIOB, B TOM YUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIEHHBIX NIAPOB.

Kunenne npu noHW>KEHHOM J1aBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaGnronenue HarpeBanust v MJIaBJIEHUSI KPUCTAJUIMUECKOTO BEIIEeCTBA.

JleMOoHCTpanust KpuCcTaJioB.

Yuenuueckuu sxkcnepumenm, nabopamopnvie pabomuol

N3mMepeHne OTHOCUTENBHOM BIIAJKHOCTH BO3YyXa.



Paznea 4. daekTpoanHammuka

Tema 1. Inekmpocmamuxa

DneKkTpu3anus Tell. DNeKTpuyeckuil 3apsa. JlBa Buja snekTpuueckux 3apsaoB. [I[poBOAHUKH, UANEKTPUKU U MOTYNPOBOIHUKH.
3aKOH COXpaHEHUs IEKTPUUECKOTO 3apsiia.

B3aumopneiictBue 3apsgoB. 3akoH Kymona. ToueuHblil 3nekTpuyecKuid 3apsa.  OJeKkTpuyeckoe mnosie. Hampsk€HHOCTH
ANEKTpUYECKOTro Nouisl. [I[puHIMIT cynepno3nny 3JIEKTPUUECKUX Mo, JINHUM HApSKEHHOCTH SJIEKTPUUECKOTO MOJIS.

PaboTa cuit sanextpocraruueckoro nois. [lorennuan. PasHocts noteHuanos. [[poBOAHUKY U AUDIIEKTPUKH B DJIEKTPOCTATUYECKOM
noJsie. JlusnekTpuueckas NpoOHULIAEMOCTb.

OnekTpoéMkocTb. KonneHcaTop. DIeKTpoEMKOCTh MIIOCKOT0 KOHJEHCATOPA. DHEPTUS 3apsKEHHOTO0 KOHAEHCAToOpa.

TexHuueckne yCTpOWCTBA U IPAKTUUECKOE NMPUMEHEHHUE: JIEKTPOCKOI, JIEKTPOMETP, IEKTPOCTATHYECKAs 3alUTa, 3a3€MIICHUE
ANEKTPONPUOOPOB, KOHAEHCATOP, KOMMMPOBAJIBHBIN anmapar, CTpyHHBIN PUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHLIAI IEUCTBUSA JIIEKTPOMETPA.

B3auMoelicTBrE HA3EKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.

[IpoBOIHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIM3IIEKTPUKH B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOIIAIM IUIACTHH, PACCTOSHHUS MEXAY HUMHU U JIUAJIEKTPUUECKOUN
MIPOHULIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCATopa.

Yuenuueckuui sxcnepumenm, nabopamopnvie pabomol

N3mepenne 21eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 31ekmpuueckuii mox. Toxu 6 pa3niuunvix cpedax

DJIEKTPUYECKHI TOK. Y CIIOBUS CYILIECTBOBAHUS JIEKTpUUECKOro Toka. Mictounuku Toka. Cuiia Toka. [IocTosIHHBIN TOK.

Hanpsokenune. 3akon OMa 17151 y9acTKa LEeTH.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIbHOE CONPOTUBIICHHE BellecTBa. llocienoBarenbHoe, mapaieIbHOE, CMEIIaHHOE
COEIMHEHUE MPOBOIHUKOB.

Paborta snexrpuueckoro Toka. 3akoH [[xoyns—JIenia. MOITHOCTB AIEKTPUUYECKOTO TOKA.

10



DNEKTPOJIBIKYILAsl CUJIa U BHYTPEHHEE CONMPOTHUBJIECHUWE MCTOYHHMKA TOKA. 3akoH Oma Jyisi MOJHON (3aMKHYTOW) 3JIEKTPUUYECKON
uenu. KopoTkoe 3amMbIKaHue.

DJIeKTPOHHAS! TPOBOAUMOCTH TBEPBIX METAILIOB. 3aBUCUMOCThH COMIPOTUBJICHUSI METAJLJIOB OT TeMIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTpUYECKUM TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHAs! U PUMECHAsI POBOAMMOCTD MOJYNIPOBOAHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE
IPUOOPHI.

DIIEKTPUYECKUN TOK B PaCTBOPaxX M paciulaBax 3JIEKTPOIUTOB. DIEKTPOIUTHYECKAS JUCCOUUALINS. DIEKTPOIH3.

DIIEKTPUYECKUN TOK B razax. CaMOCTOSTENbHBIN U HECAMOCTOSTENbHBIN pa3psaa. Monnus. [1nazma.

TexHuyeckne yCTpOMCTBA W MPAKTUUYECKOE TNPUMEHEHHE: aMIEpPMETp, BOJBTMETP, pEOCTAaT, HUCTOYHUKH  TOKa,
AJIEKTPOHArpeBaTeIbHbIE MPUOOPHI, AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTHUBIICHUS, BAKYYMHBIN U0, TEPMUCTOPHI U
(hoTOpEe3UCTOPHI, MOTYPOBOIHUKOBBIN JUO/I, FaTbBAHUKA.

Jlemoncmpayuu

N3mepeHue cuiibl TOKa U HAMPSHKEHUS.

3aBUCUMOCThH CONIPOTUBJICHUS LUJIMHIPUYECKUX MPOBOJHUKOB OT JIJTMHBI, TUIOMIAU TONEPEYHOT0 CEYEHUS U MaTepHaia.

CwmenanHoe COeIMHEHUE TPOBOHUKOB.

[IpsiMoe u3MepeHue HIAEKTPOABMKYIIEH cuibl. KopoTkoe 3amblkaHHWE TajdbBaHHMYECKOTO JJEMEHTA W OIIEHKa BHYTPEHHEIO
CONIPOTUBJICHUS.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIIJIOB OT TEMIIEPATYPBI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psa U MpOBOAUMOCTH BO3/1yXa.

OnHOCTOPOHHSISE TPOBOAUMOCTD AUOJA.

Yuenuueckuui sxcnepumenm, nabopamopnvie pabomol

N3ydeHne cMEmaHHOro COeIMHEHUST PE3UCTOPOB.

N3mepenue 3eKTpOoABIKYIIENH CUIIBI MICTOYHUKA TOKA M €r0 BHYTPEHHETO CONPOTUBIICHUSI.

HaOmronenue anexTposusa.

MexknpeaMeTHbIe CBSA3H

Nzyuenne kypca pusuku 6a3oBoro ypoBHs B 10 kiacce OCYIIECTBISETCS C YUETOM COJIEPKATEIbHBIX MEKIPEAMETHBIX CBA3EH C
KypcaMH MaT€MaTHKH, OMOJIOTUH, XUMUHU, TeoTpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie nowsmus, CBSA3aHHBIE C HM3yYEHHEM METOJOB HAy4YHOTO IIO3HAHUA: SIBJICHHE, HAy4dHbId (hakT, THIOTE3a,
¢dbu3ndeckas BeTu4InHa, 3aK0H, TeOpusi, HaOJI0IeHNEe, SKCTIEPUMEHT, MOJICIMPOBAHUE, MOJIEh, U3MEPEHHE.
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Mamemamuxa: pelieHue CUCTEMbl YypaBHEHUH, nuHeWHas (QyHkuusa, mnapabona, rumepbona, MX TpaduUKH U CBOWCTBA,
TPUTOHOMETPHUUECKHE (PYHKIMH: CHHYC, KOCHHYC, TAaHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPHI U UX
MPOEKIUU HA OCH KOOPAHMHAT, CII0)KEHHUE BEKTOPOB.

buonocus: mexanmdeckoe IBIKEHHE B IKUBOM mpupone, AuQdys3us, OCMOC, TEIIOOOMEH KHUBBIX OpPraHU3MOB (BHJbBI
TEIUIONepeiadyn, TEIJIOBOE PAaBHOBECHUE), DIIEKTPUUYECKHUE SIBJICHHS B KHBOU IPUPOJIE.

Xumus: TACKPETHOE CTPOCHHE BEUIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb BEIIECTBA, MOJISIpHAsl Macca, TEIUIOBbIE CBOMCTBA
TBEPBIX TEJ, KHUIKOCTEH U Ta30B, JIEKTPUUECKHE CBOMCTBA METAIJIOB, JIEKTPOJIUTUYECKAs AUCCOIMAIINUS, TalIbBaHUKA.

l'eoepacghus: BNaxxHOCTH BO3/1yXa, BETPBI, 0apoMeETp, TEPMOMETP.

Texnonoeus: npeodpa3zoBaHue JBKEHUH C UCTIOIH30BAHNEM MEXaHU3MOB, YUET TPEHHS B TEXHUKE, TOJIIUITHUKY, UCIIOIb30BaHUE
3aKOHA COXpPaHEHUs UMITyJIbCa B TEXHHUKE (pakeTa, BOXOMET U Apyrue), JBUraTeib BHYTPEHHETO CrOpaHus, naposasi TypOHHa, ObITOBOI
XOJIOWUIIbHUK, KOHJUIIHOHEP, TEXHOJIOTHH MOJYYEeHUs COBPEMEHHBIX MaTepUaioB, B TOM YHCIIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHUH,
ANIEKTPOCTaTUYECKasl 3allUTa, 3a3€MJIEHHE 3JIEKTPOIPUOOPOB, KCEPOKC, CTPYMHBIM MNpPUHTEp, 3JEKTpOHArpeBaTelibHble NPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE IPUOOPHI, TATbBAHUKA.

11 KUIACC

Pa3znen 4. JiaekTpoagMHAMMKA

Tema 3. Macnummnoe none. IneKmpomMazHUMHAA UHOYKUUA

[TocTossHHBIE MarHUTHI. B3anMMOJIENCTBHE TTOCTOSTHHBIX MAarHUTOB. MarHuTHOe 1oJjie. BekTtop mMarHuTHOW WMHAYKIUU. [IpuHUIMAT
CYIIEPIO3UIIMY MAaTHUTHBIX NOJIEH. JIMHUM MarHUTHOW MHAYKUWK. KapTrHa TMHWI MarHUTHOW MHIYKIIMU T10JISI TOCTOSIHHBIX MAarHUTOB.

MarauTHoe 10jie MPOBOJHMKA C TOKOM. KapTuHa JWMHUN WHIYKIIMM MArHUTHOTIO TMOJIS JUIMHHOTO MPSMOTO IPOBOJHHUKA U
3aMKHYTOT'O KOJBIIEBOTO MPOBOJHMKA, KaTYIIKH ¢ TOKOM. OnbIT Dpcrena. BzaumoieiicTBre TPOBOJHUKOB C TOKOM.

Cunia Amniepa, €€ MOy b U HalpaBJICHUE.

Cuina Jlopenua, e€ mMoayiab U HampaBieHue. [[BIkeHHE 3apsKeHHOM 4acTHIbI B OJHOPOJHOM MarHUTHOM Tosie. PabGota cuiibl
JlopeHiia.

SIBrieHUE SJIEKTPOMArHUTHONM HMHAYKIMHU. [IOTOK BEKTOpa MAarHMTHOW WHIAYKIMU. DJIECKTPOABWIKYILIAS CHUJIA WHIYKIMUA. 3aKOH
aneKTpoMarHuTHou uHaykuuu dapanes.

Buxpeoe anekTpuyeckoe noiie. DNEKTPOABMKYIIAs CUJIa UHIYKIIMUA B MIPOBOJIHUKE, JBHXKYIIEMCS IMOCTYNMATEIbHO B OAHOPOIHOM
MarduTHOM MOJIE.

ITpaBuo Jlenua.
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NHnykTUBHOCTD. SIBIEHHE CAMOMHAYKIIMU. DJIEKTPOABIKYIIAs CHUJIa CAMOUHIAYKIIUH.

DHeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMarHuTHOE MOJIe.

TexHuyeckre yCTpPOWCTBA U MNPAKTUYECKOE NPUMEHEHHE: IIOCTOSIHHBIC MArHUThl, 3JIEKTPOMATHUTHI, SJIEKTPOJBUIATEb,
YCKOPUTEIU AJIEMEHTAPHBIX YACTHUIl, HHAYKIIHOHHAS T1€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKIIOHEHUE JIEKTPOHHOTO MyYKa MAarHUTHBIM MOJIEM.

JIMHUY MHAYKIIMY MAarHUTHOTO TIOJISL.

B3anmoseiicTBrE 1BYX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeH11a Ha MOHBI DJIEKTPOJIUTA.

SIBneHUE EKTPOMATrHUTHON UHIYKITUU.

IIpaBuino Jlenna.

3aBUCHUMOCTB IEKTPOABUKYILEH CUJIbI UHIYKIUU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO NTOTOKA.

SIBneHue caMOMHIYKIIMH.

Yuenuueckuii sxecnepumenm, 1abopamopnule pabomuol

N3ydeHne MarHuTHOTO MOJIsl KaTYIIKU C TOKOM.

Hccnenosanue AeiiCTBUS MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON MHAYKIIUH.

Paspnen 5. KosieOanusi u BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONEOAHUS

KonebarenbHast cucrema. CBOOOIHbIE MexaHHueckue Kosebanud. ['apmonnueckue kosiebanus. [lepuon, vacrora, amMminTyaa u
¢daza xonebanuil. [Ipy:kuHHBIN MasTHUK. MaTemMaTHUeCKUi MasiTHUK. Y paBHEHUE TapMOHUYECKUX KosieOanui. [IpeBpallienue sHepruu
MIPU TAPMOHUYECKUX KOJIEOAHUSX.

Koneb6arenbubiit KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJEOAHUSI B UIEAJTLHOM KOJEeOATEIbHOM KOHTYpE. AHAJIOTUS MEXIy
MEXaHUYECKUMHU U 3JIEKTPOMArHUTHBIMU KoJsieOaHusiMu. @opmyna ToMcoHa. 3aKOH COXpaHEHHs SHEPTUU B UICAIbHOM KO0JIe0aTeIbHOM
KOHTYDE.
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[IpencraBinenne o 3aTyxarommx KoneOaHusX. BolHyXIeHHbIe MexaHudyeckue Konebanus. Pe3onanc. BeiHyXIeHHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHusl.

IlepemenHbIil Tok. CHHYCOHMIabHBIN MTEPEMEHHBII TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUTUTYIHOE U JEHCTBYIOLIEE 3HAUCHHUE
CHUJIBI TOKA M HAIIPSKEHHUS.

Tpanchopmarop. IlpousBoactBo, nepegaya U NOTPEOIECHUE IEKTPUUECKON IHEPIUU. DKOJIOTMUECKUE PUCKU TPHU MPOU3BOJCTBE
aneKTpo3Heprun. KynpTypa ncronb30BaHus 3J1€KTPOIHEPTUH B [IOBCETHEBHOM KU3HH.

TexHHUecKue YCTpOMCTBA M IPAKTHYECKOE IIPUMEHEHHE: DJIEKTPUYECKUA 3BOHOK, I'€HEPATOpP IEPEMEHHOIO TOKa, JUHUU
AJIEKTpoIIepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KoJieOaTeIbHOM cucTeMbl (IPY>KMHHBIN UM MAaTEMATUYECKUN MasiTHUK).

HaOnronenue 3aryxaromumx KojieOaHui.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Habmronenue pezoHanca.

CB0OOHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuumiorpaMMsl (3aBUCUMOCTH CHUJTBI TOKA U HAIIPSKEHUS. OT BPEMEHH ) JUISl JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onaHc npu nmocineaoBaTEIbHOM COEUHEHUH PE3UCTOPA, KATYIIKA HHIYKTUBHOCTHA U KOHJIEHCATOPA.

Mopenps TMHUY DIEKTPONEPEAAYH.

Yuenuueckuui sxcnepumenm, n1abopamopHuie pabomoi

HccnenoBanue 3aBUCMMOCTHU TIEpUO/Ia MajlbIX KOJIeOaHU Ipy3a Ha HUTHU OT JUIMHBI HUTU M MacChl Ipy3a.

HccnenoBanyue nepeMEHHOro TOKa B LIENH U3 IIOCJIEA0BATEIIBHO COCIMHEHHBIX KOHIEHCATOPA, KaTYIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60IHbL

MexaHudeckue BOJIHBI, ycClIOBHs pacnpoctpaHeHus. Ilepuon. CkopocTe pacnpocTpaHeHHs W JiauHa BOJIHBL. [lomepedHsle u
poAoJbHbIE BOJIHBL. IHTeppepeHuns u nudpakuns MEeXaHMueCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. YCIOBUS M3JIyYEHUs DJIEKTPOMArHUTHBIX BOJH. B3aummHas opueHTtanus BekTtopoB E, B, V B
ANEKTPOMArHUTHOM BosiHe. (CBOWCTBA  AJEKTPOMArHUTHBIX  BOJH: OTpPa)XXEHUE, MpEJOMIICHHEe, ToJiapu3anus, Iudpakius,
untepdepeHius. CKopocTb JIEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMAarHUTHBIX BOJIH. [IpMeHeHne 3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHLMIIBI paIMOCBS3U U TeNEBUACHUSA. Pagnookanus.

DIEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOIIEH CpeIbl.
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TexHuYeckre yCTpOMCTBA U MPAKTUUECKOE MPUMEHEHUE: MY3bIKAJIbHbIE HHCTPYMEHTHI, YIIBTPA3BYKOBasl TMATHOCTUKA B TEXHUKE U
MEIUITMHE, pajiap, paaIuonpruéMHNK, TEIIEBU30p, aHTeHHa, Tenedon, CBY-meus.

Jlemoncmpayuu

OO0pa3zoBaHue M pacIPOCTPAHECHUE MTOTIEPEUHBIX U MTPOIOTHHBIX BOJIH.

Kone6umomieecs Teo Kak HCTOYHHK 3BYKa.

Hab6nronenue orpakeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nnatepdepenninu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

Hab6nronenue cBsi3u rpOMKOCTH 3ByKa U BHICOTHI TOHA C aMILTUTYI0M U 4aCTOTOM KoJieOaHUM.

WccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, TIPEIOMIICHUE, TOspU3anus, Tudpakius, UHTephepeHIIns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmonnHeHOEe pacCIpOCTpaHEHUE CBETA B OJTHOPOAHOM cpefie. JIyu cBeta. ToueuHbI HICTOYHHK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpaxkeHusl cBeta. [locTpoeHue n3o0paxeHuii B IIIOCKOM 3epKajie.

[Ipenomnenue cBeta. 3aKOHBI MpENOMIICHUsI cBeTa. AOCOJIOTHBIN MOKa3aTesb mnpeaomiieHus. 1lolHoe BHyTpeHHeEe OTpa)KeHUeE.
[IpenenpHbIN yroa NOJHOTO BHYTPEHHETO OTPAKEHUSL.

Hucnepcus ceeta. CiaoxHbIi coctaB Oenoro cseta. LBer.

Colwuparomue u paccerBaronive auH3bl. ToHkas JuH3a. DOKYCHOE pAacCTOSIHUE U ONTHYECKasi CUJia TOHKOM JuH3bL. [locTpoeHue
n300pakKeHU B COOMPAOIINX M pacCEHBAIOIIMX JTMH3aX. DopMyIta TOHKOM JIMH3BL. Y BeJIWYeHNe, JaBaeMOe JIMH30M.

[Ipenenbl pUMEHUMOCTHA T€OMETPUYECKON ONTHKH.

BonnoBass ontuka. Mutepdepennus cBera. KorepeHTHbIE MCTOYHHMKH. YCJIOBHS HAONIOACHUS MAaKCMMyMOB W MHHHUMYMOB B
uHTEephEPEHITMOHHON KapTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakuus cera. dudpakuuonHas pemeérka. Y caoBue HaOMIOICHUS TTaBHBIX MAaKCUMYMOB TP MaJICHUH MOHOXPOMATHYECKOTO
cBeTa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHuyeckre yCTpOWCTBA W TMpPaKTHYECKOE MPUMEHEHHE: O4YKH, Jymna, ¢oToamnmnapaT, MPOCKIMOHHBINA ammapar, MUKPOCKOIL,
TEJIeCKOT, BOJIOKOHHAs! ONTUKA, TU(PPAKIIMOHHAS PEIIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpsiMonuHeHOE pacnpocTpaHeHue, OTpaXKeHUE 1 MpeoMiieHre cBeTa. ONTUYECKUE MPUOOpPHI.

[TonHoe BHyTpeHHEE OTpakeHUE. Moziesib CBETOBOAA.

HccnenoBanue CBOMCTB N300payKeHU B TMH3AX.
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Mopenn MUKpOCKoOIa, TEJIECKOIA.

Hab6nronenue natepdepenHnm cpera.

Hab6nronenue nudpaxiuu ceera.

Hab6nronenue nucnepcuu cBera.

[TommydeHune crieKkTpa ¢ TOMOIIBIO TIPU3MBI.
[Tommydenune ciekTpa ¢ TOMOIIbIO TU(PPAKIIMOHHON PEIIETKH.
HabGmoienue nmossipusanuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamophvie pabomol
W3mepenue mokaszaTesns IpeIoMICHUS CTEKIIA.
HccnenoBanue cBOMCTB M300pakeHUil B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pasnes 6. OCHOBBI CIeIUAJIBHOM TEOPUU OTHOCUTEJIbHOCTH

rpaHI/IHBI IMPUMCHHUMOCTHU KJIaCCUUYECKOM MEXaHUKH. HOCTYJ'IaTBI CHCHH&HBHOﬁ TCOPUHN OTHOCHUTCIIbHOCTU: HHBAPUAHTHOCTDb MOJYJIA

CKOPOCTH CBETa B BAKYyM€, MPUHIHUI OTHOCUTEIBHOCTH DUHILITEIHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHH U COKPAILICHUE JJIUHBI.
DHeprust U UMIYJIbC PEIATUBUCTCKON YaCTULBI.
CBs13b MacChl € BHEPTUEN U UMITYJICOM PEIITUBUCTCKOM YaCTULIBI. DHEPTHS IIOKOS.

Paznen 7. KBanroBas ¢pusuka
Tema 1. Dnemenmuvt K6aHMOBOU ONMUKU
®otonsl. ®opmyna [lnanka cBs3u 3HEpruu GOTOHA € €ro YaCTOTON. JHEPTUS U UMITYJIHC (POTOHA.

OtkpeiTiie u wucciuenoBanue (orodpdexra. OnbiTel A. I'. CtonetoBa. 3akonbl (GoTodddexra. YpaBHeHUe DUHIITEHHA IS

dboroaddekra. «Kpacnas rpanuiay gorodrddexra.
JlaBnenue cBera. OnwiTel I1. H. JIeOenena.
XHUMHUYECKOE JICCTBHUE CBETA.
TexHuyeckre ycTporucTBa U MPAKTUUECKOE MPUMEHEHUE: (POTOIIEMEHT, POTOIaTUMK, COJTHEUHast O0aTtapesi, CBETOAHUO/I.
Jlemoncmpayuu
®o1or(h(HexT Ha YCTAaHOBKE C LIMHKOBOM MJIACTUHOM.
UccnenoBanue 3akoHOB BHeMHETo (poTodddekra.
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Ceertoauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. Ombitel Pesepdopma mo paccesauro o -wactwil. [lmanerapras mozens aroma. [loctymater bopa.
W3nydyenune u nornomnieHue GOTOHOB IMPHU MEPEX0JIe aTOMa C OJHOIO YPOBHS PHEpruu Ha Apyroi. Bupasl cnextpoB. CrekTp ypoBHEH
SHEPruu aToMa BOJOPOJa.

BosnnHoBekle cBoiicTBa yacTull. Bonnsl ne bpoina. KopnyckyisipHO-BOITHOBOM Tyaau3M.

CHOHTaHHOE U BBIHYKJICHHOE U3IyYCHHUE.

TexHuueckue ycTpoicTBa M MPAKTHUECKOE MPUMEHEHHUE: CIIEKTPANIbHBIN aHaIN3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue IIMHBI BOJIHBI JIa3epa.

HaOnronenue mMHENYaThIX CIIEKTPOB U3ITYUYCHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopnsle pabomuwl

HaOnronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe a0po

DKCIEepUMEHTHI, IOKA3bIBAIOIIUE CI0KHOCTh CTpoeHus sapa. OTkpeiTHe paguoaktuBHocTH. OnbIThl Pe3epdopaa mo onpeneneHuto
COCTaBa paauoaKkTUBHOTO u3nydeHusi. CBolicTBa anbda-, 6eta-, ramma-usnyueHus. BiusHue paguoakTHBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpeiTHE TpoTOHA U HeWTpoHa. HykmonHas monens siapa ['eiizenOepra—lBanenko. 3apsin siapa. MaccoBoe uuncio sapa. M3oTorsbl.

Anbda-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaa. ['amma-uznyuenue. 3aK0H paJuOaKTUBHOTO pacmajia.

DHeprus CBsS3M HYKJIOHOB B sipe. SAnepHbie cuibl. JlepexT maccer sapa.

SnepHble peakunu. JleneHre u CUHTES sI€Ep.

Anepnsiit peaktop. TepMosiaepHbiit cunTe3. [IpoOaeMbl U epCEeKTUBHI SAESPHON IHEPTETUKU. DKOJIOTUUECKUE ACTIEKThI SACPHOM
SHEPTETHUKH.

DneMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.

Metob1 HAOJIIOACHUS U PETUCTPAIIUN PJIEMEHTAPHBIX YaCTHII.

dyHaaMeHTallbHbIC B3auMOJIeUCTBUS. EquHCTBO (pu3znueckoil KapTUHBI MUPA.

TexHuyeckue ycTporucTBa U MPaKTUUECKOE MPUMEHEHHUE: T03UMETP, Kamepa BuibcoHa, siepHblil peakTop, aToMHasi oomoba.

Jlemoncmpayuu
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Cu€TurK HOHU3UPYIOLIUX YACTHII.
Yuenuueckuui sxcnepumenm, nabopamopmvie pabomoi
HccnenoBanue TpeKOB 4acTHI] (110 TOTOBBIM oTorpadusim).

Pa3zges 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIMKH

Otansl pa3BuThs acTpoHOMUH. [IpUkiIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE ACTPOHOMHUH.

Bun 3Bé3nHoro neba. Co3Be3aus, sipkue 3BE3/bl, IUIAHETHI, UX BUIUMOE JIBUKEHUE.

ConHeuHas cuctema.

Connue. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum CosiHOAa U 3BE37. 3BE31bI, NX OCHOBHBIE XapaKTepUCTHKHU. Jlmarpamma
«CIEKTPaJIbHBIA KJIACC — CBETUMOCTBY. 3BE3/IbI TTIABHOM MOCJIEA0BATEIBHOCTH. 3aBUCUMOCTD «MAacca — CBETUMOCTbY JIJIA 3BE3] TJIAaBHOU
MOCJIEIOBAaTENbHOCTH. BHYyTpeHHee cTpoeHne 3BE31. COBPEMEHHBIE MPEACTABICHUS O MPOUCXOKACHUHN U 3BoMtonMU ConHIA U 3BE3I.
DTarnebl )KU3HU 3BE3].

Muieunsiii [yt — Hamia ['anaktuka. [Tomoxenue n gemxkenue Cosnina B ['anaktuke. Tumnbl ranakTuk. PagquoramakTikyd U KBa3aphl.
UYEpHble ObpIpbI B Ipax rajlakTHK.

Bcenennas. Pacuinpenue Beenennoil. 3akon Xa06u1a. Pa3oeranue ranaktuk. Teopus bonbiioro B3peiBa. PenukToBO€E H3IIyYeHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

Hab6nronenust HEBOOPYKEHHBIM TJ1a30M C MCIIOIB30BAHUEM KOMITBIOTEPHBIX MPHIIOKEHUH ISl OTIPEICTICHUS TTOJI0KEeHUSI HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE co3Be3usi CeBepHOTO MOYIIApUs U IPKUE 3BE3IBI.

Ha6nronenus B Teneckon Jlynsl, manet, Maeuynoro IlyTu.

O06o0maromniee NOBTOPEHUE

Ponb ¢u3uku U acTpOHOMUM B KOHOMHYECKOW, TEXHOJIOTMYECKOM, COMANbHOW M 3THYECKOU cepax IesTEeIbHOCTH YEIOBEKa,
poJib U MeCTO (PU3MKKM U aCTPOHOMHUM B COBPEMEHHOW HAy4YHOM KapTUHE MHpa, poiab (u3nyeckorl Teopur B (POpMHUPOBAHUHU
MpeJCTaBICHUN 0 (U3MYECKON KapTUHE MUPaA, MECTO (PU3UYECKON KapTUHBI MUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHUMN O PUPOJIE.

MexknpeaMeTHbIe CBSA3H

Nzyuenne kypca pusuku 6a30Boro ypoBHs B 11 Kiacce oCymIECTBISETCS C YUETOM COJIEPKATEIBHBIX MEXIPEAMETHBIX CBA3EH C
KypcaMu MaT€MaTUKH, OMOJIOTHUH, XUMUHU, T€OTrpapuu U TEXHOJIOTHH.
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Meosicnpeomemnvle noHamus, CBS3aHHBIE C M3yUYEHHEM METOJIOB HAYYHOTO IIO3HAHUS: SIBJIIEHUE, HAy4HbIH (HakT, THUIIOTE3a,
¢dusnueckas BeIUUMHA, 3aKOH, TeOpHUs, HAOII0IeHIE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, MOJEIh, H3MEPEHHUE.

Mamemamuxa: pellleHHEe CUCTEMbl YPaBHEHUM, TPUTOHOMETPUYECKUE (DYHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIAECTBO, BEKTOPbl M MX MPOEKIIMM HA OCHU KOOPAMHAT, CIOKEHUE BEKTOPOB, MPOW3BOJHBIE JIEMEHTAPHBIX
(GyHKUMIA, TPU3HAKY TIOJI00US TPEYTOILHUKOB, ONpeIeICHUE TUIOMIAAN ITOCKUX GUryp U 00bEMa Tell.

buonocus: snextpuyeckue sSBICHUS B KUBOM MPUPOJE, KojeOaTeNbHbIE ABUKEHUS B JKMBOW MPUPOJE, ONTUUYECKUE SBICHUS B
KUBOU MPUPOJIE, NIEUCTBUE PAAUAllN HA )KUBBIE OPraHU3MBI.

Xumus: CTpoeHHE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTypa TBEPABIX TeJl, MEXaHU3Mbl 0Opa30BAHMS KPUCTAILUTMYECKON
PEIETKH, CIIEKTPAJIbHBIN aHAIU3.

l'eoepagua: wmarHuTHBIE TMOMIOCa 3€MIIM, 3aJ€KH MAarHUTHBIX pyd, (OTOChEMKA 3E€MHON IMOBEPXHOCTH, TIpe/icCKa3zaHue
3EMJICTPSICEHUI.

Texnonoeus: IJHMHUM DIEKTPONEPENAd, TEHEPATOpP MEPEMEHHOIO TOKa, JJIEKTPOJABUIATENb, WHAYKLIWOHHAs Ie€4Yb, pajap,
paguonpUEMHHUK, TEIEBU30p, aHTeHHA, Tese@oH, CBYU-neub, MpOoeKIIMOHHBIN anmnapar, BOJIOKOHHAs! ONTHKA, COJTHEYHAas OaTapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA INPOI'PAMMBLI 110 ®U3UKE HA YPOBHE CPEJAHEI'O OBLIEI'O
OBPA3OBAHMUA

OcBoenue yuebHoro mpeamera «dusmka» Ha ypoBHE cpeHero oodimiero oopasoBaHusi (0a30BbI ypOBEHb) JOHKHO 00ECTICUUTH
JOCTIKEHUE CIEAYIOMNUX JTMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIm4HOCTHBIE PEe3yNbTaThl OCBOEHUS yueOHOro mpeamera «Pusuka» MOKHBI OTpaKaTh TOTOBHOCTh M CITIOCOOHOCTH 00YYaIOIUXCs
PYKOBOJICTBOBAThCSl CHOPMHUPOBAHHONW BHYTPEHHEW TMO3MIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OPUEHTAIUNA, TO3UTHUBHBIX
BHYTPEHHHMX YOEXKJEHUN, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHUE )KU3HEHHOTO OMbITa U
OTBITA JEATEIBHOCTH B IPOLIECCE peATM3allM OCHOBHBIX HAIIPABJICHUN BOCIIUTATEILHON €SI TEIHOCTH, B TOM YHCJIE B YACTH:

1) rpakaIaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTD TPAXKIAHCKON MO3UIIMK 00YHAIOIIErOCs KaK aKTUBHOTO M OTBETCTBEHHOIO YJI€HA POCCUICKOT0o 00IECTBA;

MIPUHATHE TPAJIUIIMOHHBIX OOIIIEUETIOBEUECKUX TYMaHUCTUIECKUX U IEMOKPATHYECKUX 1IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEJIbHOCTh B HHTEpPEcaxX TPaKIaHCKOTO OOIIeCTBa, y4acTBOBAaTh B CAMOYIPABJICHUU B
oOpa3oBaTeIbHON OpraHu3allly;
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YMEHHE B3aUMO/JICHCTBOBATH C COLIMAIbHBIMU MHCTUTYTAaMU B COOTBETCTBHUH C UX (PYHKUMAMU U HA3HAUCHUEM;

TOTOBHOCTb K TYMAaHUTApHOM M BOJIOHTEPCKOM AECATEIBHOCTH;

2) NIaTPUOTHYECKOTO BOCTIUTAHHUS:

c(hOpMUPOBAHHOCTH POCCUNCKON TPAXKIaHCKON MICHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIIEHUE K TOCYJapCTBEHHBIM CUMBOJIaM, JOCTHXKEHUSM POCCUICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, A TUYECKOTO MTOBEACHUS;

CIIOCOOHOCTH OIIEHWBATHh CUTYAIMI0 U MPUHHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTHPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH, B TOM YHUCJIE B AEATEIBHOCTH YYEHOTO;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEero;

4) 3CTeTHYEeCKOr0 BOCTINTAHHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOUas 3CTETUKY HAyYHOI'O TBOPUECTBA, MPUCYIIETO (PU3HMUECKON HAYKE;

5) Tpy10BOT0 BOCIIMTAHUS:

MHTEpPEC K pa3IMyHbIM cdepam Npo(ecCHOHANBHON AESATENbHOCTH, B TOM YHUCJE CBA3AHHBIM C (DU3UKON M TEXHUKOH, YMEHHE
COBepIIaTh OCO3HAHHBIN BHIOOP Oyayiiel npodeccuu U peaan3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHbI,

TOTOBHOCTh M CLIOCOOHOCTh K 00pa30BaHUIO U caMOOOpa30BaHMIO B 00J1aCTH (PU3UKU HA IPOTSXKEHUU BCEU KU3HU;

6) IKOJIOrHYE€CKOTr0 BOCIIUTAHMS

c(OPMHUPOBAHHOCTH IKOJIOTMUECKON KYJIbTYphl, OCO3HAHHUE ITI00ATLHOTO XapaKTepa IKOJIOTHYECKUX MPOOIeM;

IJIAHUPOBAHKE U OCYIIECTBIICHUE ICVCTBUM B OKPYKAIOILIEH CPEAE HA OCHOBE 3HAHUS L€ YCTOMYHUBOTO PA3BUTHS YEIIOBEYECTBA;

paciiipeHHe OMbITa AeITeIbHOCTH IKOJIOTUYECKON HAIIPABIEHHOCTH HA OCHOBE UMEIOIINXCS 3HAaHUH M0 (U3HKE;

7) IEeHHOCTH HAYYHOT0 MO3HAHMA:

c(OpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUs (PU3UUECKOIN HAYKU;

OCO3HaHWE IEHHOCTU HAy4YHOM JeATEeIbHOCTH, TOTOBHOCTh B Ipoliecce H3Y4YeHHs] (U3MKH OCYILECTBISATh NPOEKTHYIO U
HCCIIEIOBATENBCKYIO IEATENIBHOCTh MHANBHIYAJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATHI

ITo3HaBaTe/ibHBbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
ba3oBble 1ornueckune aeiicTBMs:
CaMOCTOSTENbHO (POPMYIIHPOBATH U aKTYaJTU3UPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
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ONPENENATh LENH IEATEIbHOCTH, 3a1aBaTh apAMETPbI U KPUTEPUU UX TOCTHUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMATPUBAEMBIX (PU3NUECKUX SBIICHUSX;

pa3padaThIBaTh IUIAH PEIICHHS MPOOJIEMBI C YYETOM aHAIM3a UMEIOIINXCSI MaTEpUaIbHbIX U HEMaTEpUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTb, OLEHHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJIAM, OLIEHUBAThb PHUCKUA IOCIEACTBUI
NEeSITENbHOCTH;

KOOPJIMHUPOBATH U BBIMOJIHATH Pa0OTY B YCIOBUSIX PEaIbHOT0, BUPTYATLHOTO 1 KOMOMHUPOBAHHOT'O B3aUMOICUCTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE TIPHU PEIICHUH )KU3HEHHBIX MPOOJIEM.
Ba3oBnle ucciieqoBarejbLCKue 1eMCTBUSA:

BJIa/ICTh HAYYHOW TEPMUHOJIOTHEH, KITIOYEBBIMU MOHATUSIMU U METOJaMU (DU3UUECKON HAYKH;

BJIa/IETh HABBIKAMM YUEOHO-UCCIIEIOBATEIBCKON U MPOEKTHON JIEATENbHOCTH B 00J1aCTH (PU3UKHU, CIIOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOATENIbHOMY IMOUCKY METOJ0B PEUICHUS 33a1a4 (PU3NYECKOTO COACPKAHUS, TPUMEHEHUIO PA3TUYHBIX METOJIOB TO3HAHUS;

BJIAJETh BUJAMU JEATEIBHOCTH IO IMOJYYEHHIO HOBOTO 3HAHMS, €r0 WHTEpHpEeTalud, NpeoOpa3oBaHUIO M NPUMEHEHUIO B
Pa3IMYHBIX YYEOHBIX CUTYALMIX, B TOM YHCIIE IPU CO3IaHUH YYEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh IIPUUYMHHO-CIIEICTBEHHBIE CBSI3U M aKTyaJIU3UpOBaTh 3a/1a4dy, BBIABUTATh TMIOTE3Y €€ PElICHUs, HAaXOAUTh apryMEHThI
JUTSL I0KA3aTeNNbCTBA CBOMX YTBEPKJICHUI, 3a/1aBaTh MapaMeTpPhbl U KPUTEPUU PEILLICHHUS;

aHAJIU3UPOBATh IMOJYYEHHBIE B XOJI€ PEIICHUS 3aJa4d Pe3yJIbTaThl, KPUTUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBAThH
M3MEHEHUE B HOBBIX YCIIOBUSAX;

CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTEIbHOM E€ATEIBHOCTH, B TOM YUCIIE MTPU U3YUYECHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYal[UsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NIEPEHOCUTD 3HAaHUS MO (PU3MKE B MPAKTHUUECKYIO 00J1aCTh KUZHEACATEIbHOCTH;

YMETbh UHTEIPUPOBATh 3HAHUS U3 PA3HbIX MPEIMETHBIX 00IacTel;

BBIJIBUT'aTh HOBBIE UJIEH, IIPEUIAraTh OPUTrMHAIbHBIE TOAXOABI U PEILICHHUS;

CTaBUTh MPOOJIEMBI U 337a4H, JONYCKAIOIINE aJbTepHATUBHBIEC PEILICHUSI.
Pabora ¢ undpopmaunmeii:

BJIQZICTh HABBIKAMHU TMOJy4YeHUs] HH(OpManuu (U3HUECKOTO COAEpP)KAHUS U3 HCTOYHHUKOB PA3HBIX THUIIOB, CaMOCTOSATEIBHO
OCYUIECTBJIATH MOKUCK, aHAJIN3, CUCTEMATU3aLUI0 U UHTEPIIPETAIINIO HH()OPMAIIUU PA3IMYHbBIX BUIOB U (DOPM IIPEICTaBIICHNUS;

OLICHUBATh JOCTOBEPHOCTh HHPOPMALIUK;

MCIIOJIb30BaTh CPEACTBAa MH(POPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUH B PEIIEHUMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 33a4 C COOMI0EHUEM TPEOOBAHUI SPrOHOMUKH, TEXHUKH 0€30MIaCHOCTH, TUTHUEHBI, PECYPCOCOEPEKEHM S, TIPABOBBIX
U OTUYECKUX HOPM, HOPM HH(GOPMAIIMOHHON O€301aCHOCTH;
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CO3/1aBaTh TEKCTHl (PU3UYECKOTO COJEPKAaHUS B PA3NUUYHBIX (popMarTax ¢ yu€ToM Ha3HaueHUs MH(OPMALIUU U 1IeJIEBOM ayIUTOpUH,
BBIOMpAst ONTUMATBHYIO (DOPMY IIPEICTABICHUS U BU3YyaTU3aIHH.

KoMMyHHKaTHBHBIC YHHBEpPCAIbHbIC Yy4eOHbIe JeHCTBUA:

OCYILECTBIIAThH OOIIEHUE HA YpoKaX (PU3UKH U BO BHEYPOUHOH €ATEIbHOCTH;

pacrno3HaBaTh NPEANOCHIIKA KOHQIMKTHBIX CUTyallui U CMATYaTh KOHQIUKTHL;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOXO TOUKY 3PEHMS C UCIOJIb30BAHUEM SI3bIKOBBIX CPECTB;

[OHMMATh U UCIOJIb30BaTh IPEUMYIIECTBA KOMaH/IHON U MHAUBUAYAIBHON padoOThI;

BbIOMpaTh TEMAaTUKY U METO/Ibl COBMECTHBIX AEUCTBUN € YUYETOM OOLIMX MHTEPECOB U BO3MOXHOCTEN KaX/10Tr0 WeHa KOJIIEKTHBA,;

IIPUHAMATH LM COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH ACHCTBUA 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH
JNEUCTBUM, pacpeeNsTh POJIU C Y4ETOM MHEHHI YYaCTHUKOB, OOCYK/1aTh PE3yIbTaThl COBMECTHOMN pabOTHI;

OLICHMBATh KaY€CTBO CBOET0O BKJIAJIa U KaXKJOr0 YYaCTHUKA KOMAH/Ibl B OOLIMH pe3yJbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IIpeUIaraTb HOBBIE IIPOEKTHI, OLIEHUBATH UJICH C IMO3ULMN HOBU3HBI, OPUTMHAIIBHOCTH, ITPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJIATh MO3UTHUBHOE CTPATETUUYECKOE MOBEACHUE B PA3NMYHBIX CUTYalHsIX, MPOSBIATH TBOPUECTBO U BOOOpaKEHHUE, OBITH
VHULIMATUBHBIM.

PeryisiTuBHbBIC YHUBEPCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOSTENIbHO OCYIIECTBIISATH O3HABATEIBHYIO JIEATEILHOCTh B 00JIaCTH (PU3UKHU U ACTPOHOMHMH, BBISBIISTH MPOOJIEMbI, CTABUTH
1 (opMynupoBaTh COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITENIbHO COCTAaBJISITh TUIAH PEIICHHS PAacYETHBIX M KAueCTBEHHBIX 3a/1a4, MJIAaH BBIMNOJTHEHHUS MPAKTHUYECKOW paboOThI C
y4ETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTEHUMH;

JABaTh OLICHKY HOBBIM CUTYallUsIM;

paclMpATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEINOYTECHHUI;

JieJ1aTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEILICHUE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBJICHUIO IPYIUIIUA B 00J1aCTU (PU3UKHU, MMOCTOSHHO TMOBBIIIATH CBOM 00pa3oBaTeIbHBIN U
KYJbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOIIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBHI B JIEATEIIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB 1IEJISIM;
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BIIQJICTh HaBBIKAMU IIO3HABATENBHON pe(IEeKCMM KaK OCO3HAHUS COBEPINAEMBIX JACHCTBUHA M MBICIUTEIBHBIX MPOIECCOB, UX
pEe3yJIbTATOB U OCHOBAHUM;

WCITOJIB30BaTh MIPUEMBI peICKCUN TSI OIIEHKH CUTYAIlMH, BRIOOpA BEPHOTO PEIICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUS TI0 UX CHUKCHUIO;

NPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTUX MPU aHAJIM3€ PE3YJIbTATOB JIEATEILHOCTH;

NpUHUMATh ceOsl, MOHUMAas CBOU HEJOCTATKHU U IOCTOMHCTBA;

NPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTUX MPU aHAJIM3€ PE3YJIbTATOB JIEATEILHOCTH;

NpU3HABATH CBOE MPaBO U MPABO APYTHX HA OMIHUOKH.

B nporiecce 1oCTHXXEHHS TMYHOCTHBIX PE3yIbTaTOB OCBOCHHS MTPOTPaMMBbI MO (PUBUKE ISl YPOBHS CPEHEro 00I1Iero o0pa3oBaHus
y 00y4aromuxcsi COBEPIICHCTBYETCS SMOIIMOHAIBHBIA WHTEIUIEKT, MPEANoaratonii cChopMUpPOBAHHOCTH:

CaMOCO3HaHUS, BKJIIOYAIOUIETO CIOCOOHOCTh IMOHUMAaTh CBOE SMOIMOHAIBHOE COCTOSIHME, BUAECTh HANpPaBJICHUS pPA3BUTHSA
COOCTBEHHOW SMOIIMOHAIIBHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBaHUs, BKIIOYAIOUIETO0 CAMOKOHTPOJb, YMEHHE NPUHUMAaThb OTBETCTBEHHOCTb 32 CBOE MOBEIEHHUE, CIOCOOHOCTH
aJanTHPOBATHCS K IMOIMOHATBLHBIM H3MEHEHUSM H MPOSBISATH THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlMU, BKJIIOYAIONICH CTpEMJICHUE K JOCTHKEHHUIO 1M U YCIEeXy, ONTHUMHU3M, WHUIMATUBHOCTh, YMEHHUE
JNEUCTBOBATh UCXOJ U3 CBOMX BO3MOXXHOCTEN;

AMIIATUH, BKJIIOYAIOIIEH CHOCOOHOCTh MOHMMAaTh SMOLMOHAIBHOE COCTOSIHHE JAPYTHX, YUYUTHIBATh €ro MPU OCYIICCTBICHUU
0OIIIeHus1, CIOCOOHOCTh K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIOUYAIOIIUX CIOCOOHOCTH BBICTPANBATh OTHOIICHUSI C IPYTUMU JTIOJbMHU, 3a00TUTHCS, TIPOSIBIIATh UHTEPEC
U pa3penarb KOHPIUKTHI.

HHPEAMETHBIE PE3YJIBTATBI

K koHuy oOyuenus B 10 kiacce npeameTHbIE pe3yJibTaTbl Ha 0a30BOM YpOBHE JOJKHBI OTpa)xkaTh CPOPMUPOBAHHOCTH Yy
oOy4Jaronmxcst yMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (PU3MKU B (HOPMUPOBAHMM COBPEMEHHOM HAay4YHOW KapTUHBI MHpa, B Pa3BUTHU
COBPEMEHHOW TEXHUKH M TEXHOJIOTHUM, B IPAKTUUECKOU AEATEIbHOCTH JIFOJECH;

YUHUTBIBATh T'PAHMIBI TPUMEHEHUS M3YUYECHHBIX (PU3UYECKUX MOJENed: MaTepHhalibHas TOYKa, MHEpLUHAIbHAs CHCTEMa OTCYETa,
a0COJIIOTHO TBEPIIOE TEJNO, UICANBHBIA T'a3, MOJEIN CTPOCHUS Ta30B, KUAKOCTEH U TBEPABIX TEJ, TOUEUHBIN 3JIEKTPUUYECKUN 3aps] MpU
pelieHnn PU3NIEeCKUX 3a/1a4;
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pacrno3HaBaTh (PU3WYECKUE SBICHHS (MPOLECCh) U OOBSICHATh UX HAa OCHOBE 3aKOHOB MEXAHHKH, MOJIEKYJISIPHO-KWHETHYECKON
TEOPUHU CTPOCHUS BEUIECTBA U AJIEKTPOJMHAMUKU: PABHOMEPHOE M PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKEHHE, CBOOOJIHOE MaJeHIEe
TeJ, IBIKEHUE M0 OKPY>KHOCTH, HHEPIIUs, B3auMOoJeiicTBre Tel, Audy3usi, OpOyHOBCKOE JBUKEHHE, CTPOCHUE KUAKOCTEH U TBEPABIX
TeJ, W3MEHEHHe OOBEMa TeNl Mpu HarpeBaHuW (OXJAXICHHH), TEIJIOBOE PABHOBECHE, HUCIAPEHHE, KOHACHCAIUs, IUIaBJICHHE,
KpUCTAIIN3alusl, KATIEHUE, BJIA)KHOCTh BO3/lyXa, MTOBBIIIEHUE JABJICHUS Ta3a MPU €r0 HarpeBaHUU B 3aKPBITOM COCYAE, CBSI3b MEXKIY
napaMeTpaMH COCTOSIHHS T'a3a B U30IPOLIECCax, JIEKTPU3alNsl TEJ, B3aUMOJICHCTBUE 3apsi0B;

OMKCHIBATH MEXAaHUYECKOE JBWKEHHUE, HCIOJb3yd (PU3NYECKUE BEIUYMHBI: KOOpJWHATA, MYTh, MEPEMEIICHHE, CKOPOCTh,
YCKOpEHHE, Macca Tela, Cujla, UMITYJIbC Tella, KHHeTUYeCKasl SHEeprusi, MOTEHIMaIbHasl YHEPTUs, MeXaHn4yeckas paboTa, MexaHHudecKas
MOIIIHOCTh; TPU OMUCAHWU NPABUWIBHO TPAKTOBATh (M3MYECKUN CMBICT HCHOJIB3YEMbIX BEIMYUH, MX OOO3HAYEHUS W EIAUHUIIBI,
HaxXO0JIUTh (DOPMYJIBI, CBSI3BIBAIONINE JAHHYIO (DU3UUYECKYIO BETUUYUHY C APYTUMU BEJIMYUMHAMY,

ONKCHIBATh W3YYEHHBIE TEIJIOBbIE CBOMCTBA TE€N W TEIUIOBBIE SIBICHUS, MCIOJIb3YyS (PU3HUYECKUE BEJIWYMHBI: JIaBJICHUE Tas3a,
TEMIIEPATypa, CpPEOHsAs] KHHETHUYECKAasl DJHEPIUsl XAOTHYECKOTO [JBHXKEHHUS MOJIEKYJ, CPEOHEKBaApaTU4YHAs CKOPOCTb MOJIEKYIL,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSA dHEPrus, padoTa raza, Kodp(UIHEHT MOJIE3HOTO JAEUCTBUS TEIIOBOTO JABUTATENS; IPU ONUCAHUU
MPaBUJILHO TPAKTOBAaTh (PU3UYECKUN CMBICI UCHOJIb3YEMbIX BEIUYHMH, X 0003HAUYECHUS U €AMHUIbI, HAXOAUTH (POPMYJIbI, CBSI3bIBAOIIINE
JaHHYI0 (PM3UYECKYIO BEIUYHMHY C APYTUMH BEIHMYUHAM;

ONKCHIBATh M3YYEHHBIE JJIEKTPUUECKHE CBOMCTBA BEUIECTBA M AJIEKTPUUECKHUE SBJICHHS (TIPOLECCHI), UCHOJB3YysAd (U3HMUYECKUE
BEJIMYMHBL: DJIEKTPUUECKUN 3apsf, JJIEKTPUUYECKOE MOJIE, HANPSHKEHHOCTH MOJISA, MOTEHIHMAN, PA3HOCTh NOTEHUUAIIOB; MPU ONMHUCAHUHN
MPaBUJILHO TPAKTOBATh (DU3MUECKUH CMBICI HCIOIB3YEMBbIX BEIWYUH, WX OO0O3HAYCHUS W €IUHHUIIBI; YKa3biBaTh (HOPMYJIbI,
CBSI3bIBAIOIME TAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BEJIMUYNHAMU;

aHAIM3UPOBaTh (PU3UUECKHUE MTPOIIECCHI U SIBICHHUS, UCTIONB3Ys (PU3HMUECKUE 3aKOHBI U MPUHIIUIIBI: 3aKOH BCEMUPHOTO TATOTEHHUS, |,
IT u III 3akoHbl HprOTOHA, 3aKOH COXpaHEHUS MEXAHWYECKOW SHEPIUM, 3aKOH COXPAHEHUS MUMITYJIbCA, MIPUHLMI CYHEPIIO3ULUHA CUII,
MIPUHIMIT PABHOIIPABUS UHEPUUAIBHBIX CUCTEM OTCYETA, MOJICKYJISIPHO-KMHETUYECKYIO TEOPHUIO CTPOCHUS BEILECTBA, ra30BbIC 3aKOHHBI,
CBSI3b CpEIHEH KMHETUYECKON DHEPTUH TEIJIOBOTO JIBUKEHUS MOJIEKYJ C aOCONIOTHOM TeMIlepaTypou, MepBbli 3aKOH TEPMOIUHAMUKH,
3aKOH COXpPAaHEHMsI DJEKTPUUYECKOTO 3apsia, 3akoH KyloHa, mpH 3TOM pas3inyaTh CJIOBECHYIO (POPMYIHPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOEe BBIPAKEHUE U yCIIOBUA (TPaHULIbl, 00JIaCTH) MPUMEHUMOCTH;

OOBSACHATh OCHOBHBIC MPHUHIIUIBI ACHUCTBUS MAIIWH, TPUOOPOB U TEXHUYECKHX YCTPOMCTB; pa3ivnyaTh YCIOBHUS MX 0€30MacHOro
WCIIOJIb30BaHUs B IOBCEHEBHON KU3HU;

BBIMIOJIHATH SKCIEPUMEHTHI MO HMCCIEI0BAaHUIO (PU3NYECKHUX SIBJIEHUM M MPOLIECCOB C HMCIOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX
U3MEPEeHU, Tpu 3TOM (POpMyIHpOBaTh NpodJeMy/3ajadyy W TUIOTE3y Y4YeOHOro OKCHEpUMEHTa, COOMpaTh YCTAHOBKY U3
MIPEIOKEHHOTO 000PYyI0BaHMUS, POBOIUTH ONBIT U (DOPMYITHUPOBATH BHIBOIBI;
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OCYIIECTBJISATh MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BEJIUYHH, IIPH 3TOM BBIOUPATh ONTUMAJIBHBIN CIIOCO0 M3MEPEHHS U
MCITOJIH30BaTh N3BECTHBIC METOBI OIICHKU MTOTPENTHOCTEH N3MEPCHHIA,

HCCJIEIOBATh 3aBUCUMOCTH MEXKTY (PM3MUCCKUMU BETMIMHAMU C UCITOJIH30BAHUEM TMPSMBIX H3MEPEHUH, TIPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (PMKCHUPOBATH PE3YyIbTAThI TIOJYUYCHHON 3aBUCUMOCTH (DU3UIECKUX BEJIUYHH B BHJIC TaOIHUI] U TPadUKOB, 1€TIaTh BHIBOBI 110
pe3ynbTaTaM MCCIICIOBAHUS,

coOroaTh mpaBwmiia OE30MMacHOTO TpyAa NPH TPOBEICHWHM WCCICIOBAaHUKA B paMKaxX YYEOHOro HSKCIIEpPUMEHTa, y4eOHO-
MCCJICIOBATEIBLCKON U TIPOCKTHOU JEATEILHOCTH C UCIIOIb30BAaHUEM H3MEPHUTEIIBHBIX YCTPOKWCTB M JJa00OPaTOPHOTO 000PYI0BAHHS;

permarh pacy€THBIC 3a/Jaud C SBHO 3aJaHHOW (PU3MYECKOW MOJEIBI0, MCIIONB3YS (U3MYECKUE 3aKOHBI M IPUHIIUAIBI, HA OCHOBE
aHaJM3a yCIIOBHUS 3aJa4yd BBIOMpaATh (DPU3MYECKYI0 MOJEIb, BBIACIATh (DU3MUCCKUEC BEIMYHMHBI U (DOPMYJIBI, HEOOXOMUMBIC s €€
pelieHus, MPOBOIUTh PACUETHI M OLICHUBATh PEAIbHOCTh MOJYYCHHOTO 3HAYCHUS (DU3NUSCKON BEITUIMHBI,

permaTh KauyeCTBCHHBIE 3a/laud: BBHICTPAMBATh JIOTWYECKH HETPOTHBOPEUMBYIO IIETIOUKY PACCYKICHHHA C OMOPOW HAa HM3yYCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH B (PU3NUECKUE SBIICHHUSI,

WCITOJIB30BaTh MPH PEIICHUH YYeOHBIX 3a7ad COBPEMEHHBbIC HH(POPMAIMOHHBIC TEXHOJIOTHH IS IOWCKA, CTPYKTYPHUPOBAHWS,
WHTEPIPETAINH U MPEJCTABICHUS yIeOHON M HAyYHO-TIOMY/IIPHOU HHPOPMAITUHN, TTOTYICHHOW U3 PA3IMIHBIX HICTOYHUKOB, KPUTHYECKH
aHATM3UPOBATh TOJyYaeMyto HHPOPMAIIHIO;

MPUBOJNTh TIPUMEPHl BKIATa POCCHUCKUX M 3apyOeKHBIX YYECHBIX-QU3WKOB B pa3BUTHE HAYKH, OOBICHEHHE IPOIECCOB
OKPYKAIOIIET0 MHUPA, B PA3BUTHE TCXHUKHA U TEXHOJOTHIA;

HCIIOJIb30BaTh TCOPETUUYCCKUE 3HAHUS IO (PU3MKE B MOBCEAHEBHOM >KM3HU JJII OOecIieueHHs] OC30MaCHOCTHU MpU OOpaIleHUU ¢
puOOpaMu M TEXHUYECKUMH YCTPOMCTBAMH, [IJII COXPAHCHHS 3J0pOBbS M COOJIONCHHS HOPM DKOJOTHYECKOTO ITOBEJICHHS B
OKPYKAIOIIEH CPELE;

paboTaTh B TPYIIIE C BHIIMOJIHECHUEM Pa3IMUHBIX COIMAJIBHBIX POJICH, INIAHUPOBATh PAOOTy T'PYIIIBI, PAIMOHAIBHO PaCIpeesaTh
00sI3aHHOCTH W TUIAHUPOBATh JEATCIBHOCTh B HECTAHJAPTHBIX CHUTYyaIlUsX, aJeKBAaTHO OIIEHHWBATh BKJIaJ KaXXJIOTO M3 yYaCTHUKOB
IPYIIIBI B pEIICHUE paccMaTpUBAEMOM MPOOIEMBI.

K xonmy oOyuenuss B 11 kJjacce mnpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpaxkaTh CHOPMUPOBAHHOCTH Y
oOy4Jaronmxcst yMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax pojib U MecTo (U3MKU B (OPMUPOBAHUU COBPEMEHHON HAay4YHOW KapTUHBI MHUpPA, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B MPAKTUUECKON JEATCIBHOCTH JIIO/ICH, [IEJIOCTHOCTh U €IMHCTBO (PU3UYECKOM KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBI TPUMEHEHHS U3YYCHHBIX (U3UUYECKUX MOJENICH: TOYCUHBIM AJIEKTPUUYECKHUUM 3apsii, Jyd CBETa, TOUCUHBIN
MCTOYHHK CBETA, SiFCPHAs MOJIEh aTOMa, HyKJIOHHASI MOJIEIh aTOMHOTO SI/Ipa MPH pPelieHnn (PrU3ndecKux 3ajad;
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pacrno3HaBath (pu3nUecKue SBJICHUs (MPOIECChl) U OOBICHATh UX HA OCHOBE 3aKOHOB JJIEKTPOJAMHAMUKH W KBAHTOBOU (DU3UKH:
AJIEKTpUYECKasi MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XWMHUYECKOE, MAarHUTHOE JCHCTBHS TOKa, B3aWMOJCWCTBHE MAarHUTOB,
AIIEKTPOMArHUTHAs MHIYKIUS, JEHCTBHE MAarHUTHOTO TOJS Ha TPOBOJAHUK C TOKOM M JBIKYLIUICS 3apsll, 3JCKTPOMAarHUTHBIC
KojeOaHusT W BOJIHBI, NPSMOJMHEHHOE PpacHpOCTpaHEHHUE CBETa, OTpPaKEHUE, NpeJoOMIICHHE, HHTeppepeHuns, AUPPaKIus U
NOJISIpU3aliisl CBETa, TUCTIepCcHs cBeTa, poTodekTpudeckuit 3hdext (hoTorddexT), CBeToOBOE NaBiIeHNE, BOZHUKHOBEHHE JTUHEHUATOTO
CIIEKTpa aToMa BOJIOpOia, €CTECTBEHHAs! U UICKYCCTBEHHAs PaJOAKTUBHOCTD;

OMKCHIBATH U3YUYECHHbIE CBOMCTBA BEIIECTBA (IJIEKTPUUECKUE, MATHUTHBIE, ONITUYECKUE, IIEKTPUUECKYIO TPOBOJUMOCTh PA3IMUHbIX
Cpell) U DJIIEKTPOMAarHUTHBIC SIBJICHUS (TIPOIECCHI), UCTIONIb3Ysl (PU3HMUECKUE BEIMUYHMHBI: AICKTPUUECKUN 3apsi], CHIa TOKA, DJIEKTPUIECKOE
HaNpsDKEHHUE, DJIEKTPUYECKOE COMPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJABUKYINAs CHla, paboTa TOKa, MHIYKIUS MarHUTHOTO
noJist, cusia Amrepa, cuia JlopeHia, MHAYKTUBHOCTh KaTYIIKH, YHEPTUs SJIEKTPUYECKOTO W MATHUTHOTO TOJICH, MEPUOJ U 4YacToTa
KosjeOaHui B KOJeOaTeIbHOM KOHTYpE, 3apsl U CHJIa TOKa B MPOIECCE TaPMOHUYECKUX SJEKTPOMArHUTHBIX KojeOaHui, (OKycHOE
paccTosiHuE W ONTHYECKas Cujla JUH3bI, MPH OMHCAHWM TMPABHJIBHO TPAKTOBaTh (PU3MUYECKUII CMBICT HCIHOJIB3YEMBIX BEIMYUH, UX
0003HAYEHHUS U €IMHULIBI, YKA3bIBATh (DOPMYIIbI, CBSI3BIBAIOIINE JAaHHYIO (DU3UYECKYIO0 BETUYUHY C IPYTHMH BETUIHHAMU;

OTHCHIBATh M3YYCHHBIE KBAHTOBBIC SBJICHUS M TPOIECCHI, UCIIONB3Ysl (PU3NUECKUE BETUYHHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH,
JUTMHA BOJIHBI M 4acTOTa CBETA, SHEPTUs W UMIYJbC (OTOHA, MEPUOJ MOIypacmaaa, SHEPrus CBSI3U aTOMHBIX SAep, NMPU OMHCAHUU
MPAaBIJIBHO TPAKTOBaTh (U3WYECKUN CMBICT HCIONB3yeMbIX BEIWYMH, WX OO0O3HAUEHUS U EIWHHUIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3BIBAIOIINE TAHHYIO (PU3UUYECKYIO BEIMUMHY C APYTUMHU BETMUYUHAMH, BRIYUCIATH 3HaY€HUE (PU3NIECKON BETTMYHHBI,

aHAJIM3UPOBATh (PU3NYECKUE TMPOLECCHl M SBJICHMS, HCIOJB3YysS (U3MUECKHE 3aKOHbl M NPUHUUIBL 3ak0oH Oma, 3aKOHBI
MOCJIEA0BATEIBHOIO U MAPAIJIEIIBHOTO COEAMHEHUS TPOBOJAHUKOB, 3aKoH J[oyns—JIeHna, 3aK0H 31eKTPOMarHuTHOM MHAYKIIMH, 3aKOH
NPSIMOJIMHEMHOTO PacHpOCTpaHEHUs] CBETA, 3aKOHbI OTPAXXCHHsI CBETA, 3aKOHBI NPEJIOMJICHHUS CBETa, ypaBHEHUE OWHINTEMHA s
dotorddekra, 3aKOH COXpAaHEHHs] SHEPrUHM, 3aKOH COXPAHEHUS HMITYJIbCa, 3aKOH COXpPAaHEHUS SJEKTPUUECKOTO 3apslia, 3aKOH
COXpPAaHEHHUsI MAacCOBOI0 4YMcja, mocTynarbl bopa, 3aKOH paguOaKTUBHOTO paclaja, MpU 3TOM pas3inuyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa, €r0 MaTeMaTUYECKOE BBHIPAKEHUE U YCIIOBUS (TpaHUIIbl, 00J1aCTH) IPUMEHUMOCTH;

OTIPEIETISATH HAMpPaBICHUE BEKTOPA MHIYKIIMU MarHUTHOTO TOJIS TPOBOJAHHKA C TOKOM, CHJIBI AMIiepa 1 cuiibl JlopeHia;

CTPOUTH U OTIMCHIBATH N300pakeHNE, CO3/1aBaeMOe TUIOCKUM 3epKajioM, TOHKOH JINH30MH;

BBITIOJHATH AKCIIEPUMEHTHI 10 HCCIENOBAaHUI0 (U3NYECKUX SIBICHUH W TPOIIECCOB C HCIOJIb30BAaHMEM TPSMBIX M KOCBEHHBIX
U3MEpeHU: mpu 3ToM (GOPMYIMpPOBAThH MpoOJeMy/3ajadyy W THUIOTE3y YYEOHOro »SKCIEpUMEHTa, COOHUpaTh YCTAHOBKY W3
MPEIOKEHHOTO 000PYAOBaHNUS, TPOBOAUTH OTBIT B (POPMYITHPOBATH BHIBOJIBL

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE M3MEPEHUS (HU3MUECKUX BEIUYHH, TIPU 3TOM BBIOMPATH ONTUMAJBHBINA CIIOCO0 M3MEPEHHS U
HCIIOJIb30BaTh U3BECTHBIE METO/IbI OLIEHKU MOTPEIIHOCTENH N3MEPEHUII;
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MCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYUH C MCIIOJIH30BAHUEM IPSMBIX U3MEPEHUMN: TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(UKCUPOBATh PE3yJbTAThl TMOJYYCHHOW 3aBUCUMOCTH (M3MYECKUX BEIWYMH B BHUAC TaOmMIl W TpapuKOB, IeIaTh BBIBOILI IIO
pe3ynbTaTaMm HCCIICIOBAHNUS;

coOmoaTh mpaBmiia OE30MacHOTO Tpyda NPH TPOBEACHWHM WCCICIOBAaHWNA B paMKaxX Y4YeOHOrO OJKCIIEPUMEHTa, Y4eOHO-
MCCJICIOBATEILCKON U TIPOCKTHOW JAEATEIBHOCTH C UCITOJIb30BAaHUEM N3MEPHUTEIILHBIX YCTPONCTB U 1a00paTOPHOTrO 000pYA0BaHUS;

permarh pacy€THBIC 3a/Jaud C SBHO 3aJaHHOW (PU3MYECKOW MOJIEIbI0, MCMOIb3Ysd (HM3UUYCCKHUE 3aKOHBI W TPHHIIMITBI, Ha OCHOBE
aHaJM3a yCIIOBHUS 3aJa4yd BBIOMpaATh (DU3MYECKYI0 MOJEIb, BBIACIATh (DU3MUCCKUEC BEIMYHMHBI U (DOPMYJIBI, HEOOXOMUMBIC s e
PEIICHUS, TPOBOANTH PACYETHI U OIICHUBATH PEAIBHOCTD MOJIYYCHHOTO 3HAYCHUS (DU3HUCCKOM BEIIMUNHBI,

peraTh KauyeCTBCHHBIC 33JI1aYd: BBICTPAMBATh JIOTMYCCKH HETPOTUBOPCUMBYIO IICMIOYKY PACCYKJICHHH C OIMOPOW HAa HM3yYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3HYECKUE SBICHUS;

WCITOJIB30BaTh MPH PEIICHUH yYeOHBIX 3aJad COBPEMEHHBIC WH(OPMAIMOHHBIC TEXHOJIOTHH IJIs TOWCKA, CTPYKTYPHUPOBAHWS,
WHTEPIPETANH | MPEJCTABICHUS yIeOHOH M HAyYHO-TIOMY/ISIPHOU HHPOPMAIIUHN, TTOTYICHHOW U3 PA3IMIHBIX HCTOYHUKOB, KPUTHYECKH
aHATM3UPOBATh TOJyYaeMyto HHPOPMAIIHIO;

OOBSCHATh TPHUHIMIBI JEHCTBHUS MAIMH, NPUOOPOB M TEXHUYECKHX YCTPOWCTB, pas3inyaTh YCIOBHS HX O€30MMacHOTO
HCIIOJb30BaHUs B IOBCEIHEBHOM KU3HU,

MPUBOJNTH TPUMEPHI BKJIAJa POCCHUUCKHX W 3apyOEKHBIX YYEHBIX-(OU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IPOIECCOB
OKPYKAIOIIET0 MHUPA, B PA3BUTHE TCXHUKHA U TEXHOJOTHIA;

HCIIOJIb30BaTh TEOPETUUYCCKUE 3HAHUS MO (PU3MKE B TMOBCETHEBHOM JKM3HM IS oOecrieueHuss 0€30MacHOCTH IPH OOpAICHHH C
MpuOOpaMu M TEXHUYECKUMH YCTPOMCTBAMHM, JJII COXpPaHEHUs 370pPOBbS M COOIIONEHUS HOPM DKOJOTHYECKOTO IIOBEJCHUS B
OKPYKAIOIIEH CPELE;

paboTaTh B TPYIIIC C BHIIMOJHECHUEM Pa3IMYHBIX COIMAIBHBIX POJIeH, INIAHUPOBATh PabOTy TPYIIIBI, PAIMOHAIBLHO PACIPEACIISITh
00s13aHHOCTH W TUTAHUPOBATh JEATEIBHOCTh B HECTAHJAPTHBIX CHUTYyaIUsAX, aJCKBAaTHO OIICHWBATh BKJIAJI KaXXJIOTO W3 YYaCTHHKOB
IPYIIIBI B pEIICHUE paccMaTpUBAEMOM MPOOIEMBI.
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TemaTnueckoe IIaHuPOBAHUE

10 KJIACC

Ne | HaumMeHOBaHMe pa3jiesioB KosnyecTBo 4acoB DJIeKTpPOHHBbIE (IU(PPOBHIE)

n/n U TeM NPOrpaMMbl Bcero | KonrpoabHbie IIpakTnueckune o0pa3oBaTesIbHbIC PeCcypChl
padoThI padoThbI

Paszpen 1. DUZUKA U METOJbI HAYYHOI'O ITO3HAHUSA

1.1 | ®usuka u METOIbI HAYYHOTO | 2 buommoreka L{OK https://m.edsoo.ru/7f41bf72
MO3HAHUS

Wroro no pazmeny 2

Paznen 2. MEXAHUKA

2.1 | Kunemaruka 5 bubmnoreka I{OK https://m.edsoo.ru/7f41bf72

2.2 | [lunammka 7 bubmmnoreka I{OK https://m.edsoo.ru/7f41bf72

2.3 | 3aKOHBI COXpaHEHHUS B 6 1 1 bu6mmoreka L{OK https://m.edsoo.ru/7f41bf72
MEXaHUKE

Wroro no pasmeny 18

Pazgea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMMKA

3.1 | OCHOBBI MOJICKYJISIPHO- 9 1 bubmmoreka [{OK https://m.edsoo.ru/7f41bf72
KUHETUYECKOU TEOPUU

3.2 | OCHOBBI TEPMOJIUHAMUKHU 10 1 bubmuorexa ITOK https://m.edsoo.ru/7f41bf72

3.3 | ArperaTHble COCTOSIHHS 5 bubmmoreka [{OK https://m.edsoo.ru/7f41bf72
BenecTBa. Pa3oBbie
TIEPEXOIbI

Utoro no pazneny 24

Paznen 4. 9JIEKTPO/IMHAMUKA

4.1 | DnexTpocraTnka 10 1 bu6mmoreka [{OK https://m.edsoo.ru/7f41bf72

4.2 | IlocTrossHHBIN 12 1 bubmuoteka I{OK https://m.edsoo.ru/7f41bf72
AJICKTPUYECKUN TOK. TOKH B
pa3IMYHBIX Cperax

Uroro no pazneny 22

Pe3epBHOE Bpemst 2
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OBHIIEE KOJIMYECTBO 68 3 3
YACOB TIO ITPOI'PAMME
11 KJIACC
Ne HaumeHoBaHue pa3ie/ioB U KoJsinuecTBO 4acoB JuekTpoHHble (L poBbIe)
n/n TeM NPOrpamMMbl Bcero| KonTpoabubie IIpakTnyeckue o0pa3oBaTe/IbHbIEC pecypchl
padoThI padoThI

Paszpen 1. JIEKTPOANHAMMKA

1.1 | MarauTHOE 10JI€. 11 1 bu6mmoreka IJOK
DJIeKTPOMArHUTHAS WHTYKIIHSI https://m.edsoo.ru/7f41c97c

Wroro no pazneny 11

Pa3nen 2. KOJIEBAHUS U BOJIHbBI

2.1 | MexaHnuueckue u 9 bubmoteka IIOK
AJICKTPOMArHUTHBIC KOJIeOaHuUs https://m.edsoo.ru/7f41c97c

2.2 | MexaHu4eckue u 5 1 bu6mmoreka IJOK
9JICKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41c97c

2.3 | OnTuka 10 bu6mmoreka IJOK

https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Paszgea 3. OCHOBbBI CHHELIMAJIBHO

1 TEOPUU OTHOCHUTEJIBHOCTH

3.1 | OcHOBBI clieIMATIBHOM TEOPUH 4 1 bubmoreka IIOK
OTHOCHTEILHOCTH https://m.edsoo.ru/7f41c97c

Wroro no pazneny 4

Pa3nen 4. KBAHTOBAS ®U3UKA

4.1 | DneMeHTHI KBAaHTOBOH ONTHKH | 6 | Bu6muotexa LIOK
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4.2 | CtpoeHue aToma 4 bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c
4.3 | AToMHOE s11po 5 bu6mmoreka IJOK
https://m.edsoo.ru/7f41c97c
Wroro no pazneny 15

Paszgen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 | DneMeHThl aCTPOHOMUU U 7 1 bubmuotexa [JOK
acTpOU3UKH https://m.edsoo.ru/7f41c97c
Wroro no pazneny 7

Paszgen 6. OBOBINAIOIIEE ITOBTOPEHUE

6.1 | O6o0maroiiee MOBTOPEHUE 4 bubnuoteka [JOK
https://m.edsoo.ru/7f41c97c

Wroro no pazneny 4

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO HACOB ITO | 68 4

ITPOI PAMME
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[ToypouHoe nmaHupoBaHue

10 KJIACC
Ne Tema ypoka KoJsmmyecTBo 4acos Mara DJIeKTPOHHBbIEe HU(pPOBbIE

n/n Bcero | Konrpoabnbie | IIpakTnueckne | u3ydeHusi | o0pa3oBaTe/IbHbIE pecypcehl

patéoThbI padoThbI

1 dusnka — HayKa 0 IPUPO/IC. 1 bubmmoreka [{OK
HayuHble MeTOIbI IO3HAHUS https://m.edsoo.ru/ff0c32e2
OKpY>Kalolllero Mupa

2 MexaHn4ecKoe IBIKCHUE. 1 bubmoteka IIOK
OTHOCUTEIBHOCTh MEXaHUIECKOTO https://m.edsoo.ru/ff0c33e6
nBrkeHus. [lepeMerienne, CKOpocTsb,

YCKOPEHHE

3 PaBHOMEpHOE ITPSAMOIMHEWHOE 1 bubmmorexa [{JOK
JBIKCHHE https://m.edsoo.ru/ff0c3508

4 PaBHOYCKOpEHHOE TPSAMOJIMHEWHOE 1 bubmmorexa [{OK
JBIKCHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE TTPAMOJIMHEUHOE 1 bubmmoreka [JOK
JBIDKCHHE https://m.edsoo.ru/ff0c372e

6 CBoOosHOE majsieHre. Y CKOpeHHe 1 bubmmoreka [JOK
CBOOOIHOTO Ma/ICHHS https://m.edsoo.ru/ff0c372e

7 Pemenue 3amay Ha cBOOOIHOE 1
najicHue.

8 KoutponbHas pabora Ne 1 mo Tteme 1
"Kunematuka "

9 KpuBosmHETHOE NBUKEHNE. 1 bubmmoreka [{IOK
JIBYDKEHUE MaTepUAIbHOM TOYKH TI0 https://m.edsoo.ru/ff0c39cc
OKPY>KHOCTH

10 | UaCcTpyKTa)K o texHuke | 1 1

oe3onacHoctu. JlaboparopHas pabota
«M3yyenue  nBWOKEHHE Tena IO
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OKPY>KHOCTH

11

BpamaTeanoe ABUKCHUC TBEPAOTO
Tejaa. YTriioBas U JIMHEHHAs CKOpOCTH
BpalliCHUA.

12 | [IpuHIIMT OTHOCUTENBHOCTH [ anmuies. bu6mmoreka [JOK
WuepunaabHble CUCTEMBI OTCUETA. https://m.edsoo.ru/ff0c3ada
ITepsblii 3ak0H HptoTOHA

13 | Macca Tema. Cuna. [Tpusaimn bubmoteka [JOK

Cylnepro3uunu cuil. Bropou 3akoH
HproToHa aj1s1 MaTepraibHONW TOYKU

https://m.edsoo.ru/ff0c3be8

14 | Tpernii 3akoH HproTOHa 115 bubmorexa [JOK
MaTepUaIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
15 | 3akon BcemupHoro taroteHusi. Cumna bubmmorexa [{OK

TshKecT. [lepBas kocMuyeckas
CKOPOCTh

https://m.edsoo.ru/ff0c3be8

16 | Cuna ynpyroctu. 3akoH ['yka. Bec bubmmorexa [{OK
Tena https://m.edsoo.ru/ff0c3d00
17 | Cuna tpenus. KoapduuueHnt TpeHus. bubmmnoreka [{JOK

Cuna COIIPOTHUBIJICHUA IIPU IBUKCHUU
TCJIa B XKUAKOCTH HUJIN I'a3€

https://m.edsoo.ru/ff0c3e18

18 | UHCTpYKTaX MO TEXHUKE
oe3onacHoctu. JlabopaTopHas pabora
«3mepenue kordduirienTa TpeHus
CKOJIBKCHUS

19 | KonTtpomnwsHas paborta Ne 2 o

teme" Jlnnamuka "

20

[TocTtynaTenpbHOE U BpallaTeIbHOE
JBW>KEHUE a0COJIFOTHO TBEPOTO TeJa.
MowmenT cunbl. I1nedo cuisl. YcioBus
paBHOBECHUS TBEPJIOTO TEJA

bu6moreka IJOK
https://m.edsoo.ru/ff0c3f76
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21

NMnynbc MaTepuanbHON TOYKH,
CHUCTEMBI MATEPUAIBHBIX TOYEK.
Wmritynbe cuiibl. 3aKOH COXPaHEHHUS
uMIyJbca. PeakTUBHOE JBUKEHUE

bu6moreka IJOK
https://m.edsoo.ru/ff0c41a6

22

PaboTta 1 MOIIIHOCTH CHIIBL.
Kunernueckas sHeprus MaTepuaibHONR
To4Kku. Teopema 06 U3MEHEHUHU
KHMHETUYECKOW SHEPTUHU

bubmmoreka [JOK
https://m.edsoo.ru/ff0c43d6

23

[loTeHuMaNBbHASA YHEPTUSL.
[loTeHUMaNbHAs YHEPTHS YIIPYTO
ne(hOopMUPOBAHHON NIPYKUHBI.
[ToTenmmanbHas HEprus Tena BOIU3H
ITOBEPXHOCTH 3€MIIH

bubmoteka [IOK
https://m.edsoo.ru/ff0c4502

24

[ToTeHUMAIbHBIE U HEMOTEHI[UATbHBIE
cuibl. CBsi3b pabOTHI
HEMOTEHINAIBHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOI YHEPTUH CUCTEMBI TEIl.
3aKOH COXpaHEHUsI MEXaHUUYECKOMN
SHEPIUU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c461a

25

JlaGoparopnas pabota «HccienoBanue
CBSI3U PAOOTHI CHITBI C U3MEHEHUEM
MEXaHUYECKON SHEPTHH Tella Ha
IPUMEPE PACTSIKEHUS PE3NHOBOTO
KTYTa»

bu6moreka IJOK
https://m.edsoo.ru/ff0c478c

26

KonTtponbshas pabota o teme Ne 3
«3aKOHBI COXPAHECHHS B MEXAHHUKE)

27

Crpoenue BemecTBa. Monekyiia.
OcHosublie nonoxenusst MKT. Macca
MouiekyJl. KonnuecTBo BelecTna.

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4b74

28

Pemenue 3a1a4 Ha pacyeT BEJIMYMH,

bu6moreka IJOK
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XapaKkTEpU3yIOIIUX MOJIEKYJIBL.

https://m.edsoo.ru/ffOc4dc?2

29

Uneansuerii raz B MKT. OcHoBHOE
ypaBHeHne MKT.

30

Pemmenune 3agay no teMe «OCHOBBI
MKT»

31

TemnoBoe paBHOBecue. TemnepaTtypa u
e€ nu3mepenue. lllkana remmneparyp
Leabcus

32

N3mMepenune ckopoCcTeEN MOJIEKYII.
Pemenue 3anau (OCHOBHOE ypaBHEHHUE
MKT)

33

AOcomroTHas TeMIiepaTypa Kak mepa
CpEIHEN KUHETUYECKON SHEPTUU
JIBUKECHUSI MOJICKYJI. Y PaBHEHUE
MenneneeBa-KianeiipoHa

bu6mmoreka IJOK
https://m.edsoo.ru/ffOc4fde

34

3akoH /lanpToHa. I'a30BbIe 3aKOHBI

bu6moreka [JOK
https://m.edsoo.ru/ff0c511e

35

JlaGoparopHas paboTa
«IKCIIepUMEHTAJTbHAS TTPOBEPKA
3akoHa [ eit-JIroccaka»

36

N3omnporeccsl B UI€aIbHOM T'a3€ U UX
rpaduuecKoe MpeJICTaBICHUE

37

Kontponbshas pabora Ne 4 o reme
"MonexynsapHas puzuka"

38

BryTpeHHs1s sHeprus
TEPMOJUHAMHYECKON CUCTEMBI U
cnocoObl €€ n3meHenus. Koamuecto
TEIJIOTHI U paboTa. BHyTpeHHss
SHEPrusl OAHOATOMHOIO UIEATIBHOIO
rasa

bu6moreka IJOK
https://m.edsoo.ru/ff0c570e
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39 | [lepBblit 3aKOH TEPMOTMHAMHKH U €TO bubmotexa [JOK
IPUMEHEHHE K U30MpoIieccam https://m.edsoo.ru/ff0c5c36
40 | HeoOGpaTUMOCTh IIPOIIECCOB B bubmmoreka [{OK

npupojie. Bropoit 3akoH
TEPMOJNHAMUKHU

https://m.edsoo.ru/ff0c5efc

41

[Tpunnun neicteus u KI1J tenoBoi
MamuHbl. [{ukn Kapao u ero KITJ]

bubmmoreka [JOK
https://m.edsoo.ru/ff0c6230

42 | O6o6mraromumii ypok «MonexyspHas
dbuzuka. OCHOBBI TEPMOTMHAMUKI))
43 | KoatpomnpHas padoTa mo teme Ne 5 bubmoreka [JOK
«OCHOBBI TEPMOJMHAMUKI) https://m.edsoo.ru/ff0c6938
44 | TTapooOpa3zoBaHu€ U KOHJECHCAITHS. bubmmoreka [{OK
VicnapeHre u KuneHue https://m.edsoo.ru/ff0c6a50
45 | AGcomroTHasI U OTHOCHTEIbLHAS bu6mmoreka [JOK

BJI&YKHOCTb BO3yXa. HachlllleHHbBIN
nap

https://m.edsoo.ru/ff0c63b6

46

DIIeKTpU3aLUS TeN. DNEKTPUUECKUN
3apsa. JIBa Buaa 3JE€KTPUYECKUX
3aps/IOB

bu6morexa IJOK
https://m.edsoo.ru/ff0c6820

47

[IpoBOIHUKH, TUDIEKTPUKHU U
MOJYIPOBOAHUKHN. 3aKOH COXPAHEHUS
AJIEKTPUYECKOTO 3apsija

bu6moreka IJOK
https://m.edsoo.ru/ff0c6bcc

48

B3anmoneiicTBue 3apsiaoB. 3aKOH
Kysnona. ToueuHslii 3JIEKTPUYECKHAIN
3aps

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

49

Hanpsx€HHOCTB 2JIEKTPUYECKOTO
noss. [IpuHiun cynepno3unuu
BJIEKTPUYECKUX MOJIeH. JInnuum
HANPSHKEHHOCTHU

bu6moreka IJOK
https://m.edsoo.ru/ff0c6ced

50

PaboTa cuit 3eKTpoCcTaTuYeCcKoro

bu6mmoreka [JOK
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nond. [lorenmman. Pazaocth
MMOTEHIIUAIIOB

https://m.edsoo.ru/ffOcedf2

o1

HpOBO,ZIHI/IKI/I U JUDJICKTPUKH B
QJICKTPOCTATHUYICCKOM II0JIC.
I[HC-)JIGKTPI/IIIEECKa}I IMPOHNIACMOCTb

bubmmoreka [JOK
https://m.edsoo.ru/ff0c6f00

52

Dnekrpoémkoctb. Konaencarop.
DIIEKTPOEMKOCTD INIOCKOTO
KOHJIEHCATOpa. DHEPIHsl 3apsHKEHHOTO
KOHJIEHCATOopa

bubmmoreka [JOK
https://m.edsoo.ru/ff0c7018

53

JlaGoparopHas paboTta "M3mepenue
IJIEKTPOEMKOCTH KOHJeHcaropa'

bubmoteka [IOK
https://m.edsoo.ru/ff0c72c0

54

DJIEKTPUUECKHUM TOK, YCIOBUS €TI0
CylIeCcTBOBaHUA. [ I0CTOSITHHBIN TOK.
Cuna Toka. Hanpsbxkenue.
Conpotusnenue. 3akoH Oma Jjis
y4acTKa 1enu

55

[TocnenoBarenbHOE, MapaieIbHOE,
CMEIIAaHHOE COCANHECHHE
pOBOAHUKOB. JIabopatopHas paboTa
«M3ydeHne CMEmaHHOTO COCTUHCHHMSI
PE3UCTOPOBY

56

PaboTa 1 MOIITHOCTh AJIEKTPUUYECKOTO
Toka. 3akoH J[xoymsa-Jlenna

bu6moreka IJOK
https://m.edsoo.ru/ff0c74f0

S7

3akoH Oma 11 OJHOM (3aMKHYTOM )
anexkTpudeckon uenu. Koporkoe
3ambIkanue. JJabopaTopHas padoTa
«13mepenne J/]C ucTouHrKa TOKa U
€ro BHYTPEHHETO COMPOTUBJICHUSD

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

58

DJIEKTPOHHAS TPOBOAUMOCTH TBEPIBIX
METAJLIOB. 3aBUCUMOCTH

bu6moreka IJOK
https://m.edsoo.ru/ff0c7ae0
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COITPOTHUBJIEHUS METAIIJIOB OT
temnepatypbl. CBEpXIPOBOANMOCTh

59

DNEeKTPUYECKUN TOK B BAKyyMe.
CBolicTBa 3JIEKTPOHHBIX MYYKOB

60

[TosrynpoBOIHUKH, UX COOCTBEHHAs U

IIpUMECHas IPOBOAUMOCTh. CBOMCTBA
p—n-nepexoxa. [lonynpoBoiHUKOBEIE
IpuOOpPHI

61

DIIEKTPUYECKHM TOK B pacTBOpax u
pacriaBax 3JE€KTPOJIUTOB.
DIEKTPOIUTUYECKAS] TUCCOLUALIUS.
DIJIEKTPOIU3

bubmoteka IIOK
https://m.edsoo.ru/ff0c84ae

62

DJIEKTPUIECKHUM TOK B ra3ax.
CaMOCTOSITEIbHBIN U
HECAMOCTOSATEIIBHBIN pa3psia. MoHus.
IIna3zma

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c82ba

63

DnekTpudeckre mpudopsl U
YCTPONCTBA U UX MPAKTHIECKOE
npuMmeHeHue. [IpaBuia TeXHUKA
0e30MacHOCTH

bubmoreka [JOK
https://m.edsoo.ru/ff0c84ae

64 | O6oOmaromui ypok bubmmoreka [JOK
«DNEKTPOTMHAMUKAY https://m.edsoo.ru/ff0c86fc

65 | UtoroBast kKoHTpoOsIbHAS paboTa bubmmoreka [JOK
https://m.edsoo.ru/ff0c88be

66 | PesepBHbIil ypok. O000marONIMA YPOK bu6moreka [JOK
no temam 10 kmacca " https://m.edsoo.ru/ff0c8a8a

67 | PesepBHbIil ypok. O000IIatOMIUA YPOK bubmmoreka [JOK
no TemMam 10 ximacca https://m.edsoo.ru/ff0c8c56

68 | PezepBHbIil ypok. O000IIaIOMIUA YPOK bubmmoreka [JOK

o temam 10 kiacca

https://m.edsoo.ru/ff0c8f6c

37



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

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOI'PAMME
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11 KJIACC

Ne Tema ypoka KoJsmmuyecTBo yacos Mara JJIeKTPOHHbIE HU(POBLIE
n/n Bcero | Kourpoabnbie | [IpakTuyeckue | H3yueHust o0pa3oBaTeJIbHbIE
padoThI padoThbI pecypchl
1 [TocTosTHHBIE MAarHUTHI U UX 1 bubmoreka [JOK
B3aMMo/ciicTBre. MaruutHoe moiie. Bekrop https://m.edsoo.ru/ff0c9778
MAarHUTHOM MHAYKIWA. JIMHUM MarHuTHON
WHIYKITUN
2 | JleiicTBe MarHUTHOTO MOJIS HA TPOBOAHUK C | 1 bu6mmoreka [IOK
tokoM. Cuita Amriepa. https://m.edsoo.ru/ff0c98fe
3 | JJaboparopnas pabora «HabmroneHue 1 1 bubmoreka [JOK
JIEACTBUA MAarHUTHOIO I10JIS HA TOK) https://m.edsoo.ru/ff0c98fe
4 JleiicTBHE MarHUTHOTO TOJIA Ha 1 but6moreka [JOK
JIBUKYITYIOCS 3apsDKeHHYTO acTully. Cuma https://m.edsoo.ru/ff0c9ac0
Jlopenmna. Pa6ota cunsl Jlopenia
5 Pemrenue 3amau 1 bu6mmoreka IJOK
https://m.edsoo.ru/ff0c9df4
6 DJeKTpoMarauTHas nHIykuus. Ilotok 1
BEKTOpa MarHutTHou uHAykuuu. JJ1C
MHIYKIWAH. 3aAKOH 3JIEKTPOMArHUTHOMN
nHaykuun Oapanes
7 | JJabopatopHas pabota «3yuenue siaenus | 1 1 bubmuoteka [JOK
9JICKTPOMATrHUTHOM MHTYKITHH) https://m.edsoo.ru/ff0cal50
8 NHnykTUBHOCTG. SIBNeHre camouHaAyKuu. |1 bubmuotexa [JOK
O/1C caMOMHIYKITMU. DHEPTHsl MATHUTHOTO https://m.edsoo.ru/ff0ca600
TIOJISI KaTYIITKKA ¢ TOKOM. DJICKTPOMAarHUTHOE
noJie
9 TexHuueckue ycTpoicTBa 1 X nmpumeHenue: | 1

MOCTOSIHHBIE MAarHUTBI, JJIEKTPOMArHUThI,
AIEKTPOJIBUTaTENb, YCKOPUTEIH
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9JICMCHTAPHBIX YaCTUI, THAYKIIMOHHAA T1CYb

10

O6o0maronmit ypok « MaraHuTHoe nosJe.
DNEeKTPOMArHUTHAs] WHIYKIIHS

bu6moreka IJOK
https://m.edsoo.ru/ff0cab82

11

Koutponbshas padota Ne 1 o teme
«MarauTtHoe noJie. DJIeKTPOMarHuTHas
WHIYKIUSD)

bubmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB00OO HBIE MEXaHNYECKHE KOJICOAHMS.
["apMonmdeckre koaebanus. Y paBHCHHE
rapMoHudeckux kosiebanuii. [IpeBpamienue
SHEPTUU

bu6mmoreka IJOK
https://m.edsoo.ru/ffOcaf06

13

Jlaboparopnas pabota «HccienoBanue
3aBUCUMOCTH TIepUOIa MaJIbIX KoJieOaHUM
rpy3a Ha HUTU OT JIJTUHBI HUTU U MaCChI
rpy3a»

14

Konebarenbubrit koHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHUs B UCATbHOM
K0J1e0aTeTbHOM KOHTYpe. AHATIOTHUS MEXKIY
MEXaHUIECKUMH U DJICKTPOMAarHUTHBIMH
KOJICOAHHUSIMU

bu6mmoreka IJOK
https://m.edsoo.ru/ff0cb820

15

®opmyna ToMcoHa. 3aKOH COXpaHECHUS
SHEPIruu B UJICaJIbHOM K0Jie0aTeIbHOM
KOHTYpe

bubmoreka IIOK
https://m.edsoo.ru/ff0cb9c4

16

[TpencraBieHue o 3aTyXaroMMX KOJIeOaHUIX.
BoinyxieHHBIE MEXaHUYECKUE KOJIeOaHMsI.
Pe3onanc. Beinyx1eHHbIE
HJIEKTPOMArHUTHBIEC KOJIEOaHUs

bu6mmoreka IJOK
https://m.edsoo.ru/ffOcbb86

17

JlaGopatopHas pabdota «OnpeaeneHue
YCKOpPEHUsI CBOOOTHOTO MaICHUS TIPU
TTOMOIII MasiTHUKA

18

[lepemenHslil TOK. CHHYCOMIATbHBIN

bubmoTreka IIOK
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IIEPEMEHHBIA TOK. MOIITHOCTH IEPEMEHHOTO
TOKA. AMIUIMTYTHOE U JEHUCTBYIOLIEE
3HAYEHUE CUJIbI TOKA U HAIPSIKEHUS

https://m.edsoo.ru/ffOcbd34

19 | Tpancdopmatop. [IpousBoacTBo, nepemaaya
U IOTpeOJICHNE DIIEKTPUUECKON YIHEPTUU

20 | YcTpoMCTBO M IPaKTUUECKOE MPUMEHECHHE bubnuotexa [JOK
9JIEKTPUYECKOr0 3BOHKA, FEHEpaTopa https://m.edsoo.ru/ff0cc324
NEPEMEHHOTO TOKa, JINHUHU 3JIEKTpoIepeaay

21 | DKoJIOTUYECKHe PUCKU TIPU TPOU3BOJICTBE
AIEKTPOIHEPTHH.

22 | MexaHW4eCKHUE BOJHBI, YCIIOBUS bubmoreka [IOK
pactpoctpaneHus. Ilepuoa. CkopocTh https://m.edsoo.ru/ff0ccab4
pacnpocTpaHEHUs U JJIMHA BOJHBI.

[Tonepeunbie ¥ MPOAOILHBIE BOJHBI

23 | 3Byk. CkopocTh 3ByKa. [ pOMKOCTH 3BYyKaA. bubnuotexa [JOK
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc

24 | DIeKTpOMarHuTHBIC BOJHBI, X CBOMCTBA U bubmoreka [IOK
ckopocThb. [1Ikana 3y1eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/ffOccfe0

25 | [IpyHOHAIIBI paTuOCBS3U U TCIICBUICHHUS.

PazButue cpencts csa3u. Pagunonokanus

26 | KontponbHas padota Ne 2 «Konebanus u bubmuoteka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8

27 | [IpsmonuHeitHOE pacIipoCcTpaHEHUE CBETa B bubmuoteka [JOK
OJHOPOAHOM cpene. TOYCUHBIM HCTOUHHUK https://m.edsoo.ru/ffOcd350
ceera. Jlyd cBera

28 | OtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS bubmuotexa [JOK
ceeta. [locTpoeHne n3o0pakeHMit B https://m.edsoo.ru/ff0cd4e0
TUTOCKOM 3epKaJie

29 | IIpenomiienue cBeta. [loaHOE BHyTpeHHEE bubmoreka [JOK

oTpaxeHue. [IpenenpHblil yroa nojaHoro

https://m.edsoo.ru/ff0cd7f6
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BHYTPEHHETO OTPAKECHMUSI

30 | JIJaboparopnas paborta «3mepenue bubmuotexa [JOK
1IOKa3aTelIsl MPEIOMIICHHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
31 | JIunzsl. [TocTpoeHue n3o0paxeHuil B JIMH3E. bubmuotexa [JOK

dopMmysia TOHKOU JIMH3BL. Y BEJIMYECHUE
JIMH3BI

https://m.edsoo.ru/ffOcddle

32

JlabopaTtopHas pabota «OnpenencHue
OTNITHYECKOU CHUITBI B (POKYCHOT'O PACCTOSTHUS
coOuparoen JTUH3bDY

33 | Jucrnepcus cBeta. CoKHBINA COCTaB O€II0TO
cBera. LIBer.
34 | Unrepdepennus cBeta. udpakius crera. bubnuotexa [JOK
JudpakiponHas pemeéTka https://m.edsoo.ru/ffOced22
35 | IlonepeyHOCTh CBETOBBIX BOJIH. bubmuotexa [JOK

HOJI}IpI/I3aI_IHH CBCTa

https://m.edsoo.ru/ffOcf02e

36

OnTuyeckre mpudOPsI U yCTPONCTBA U
YCJIOBHSI X 0€301aCHOTO NPUMEHEHUS

37

['paHuLIBI MPUMEHUMOCTH KJIACCUUECKOU
MexaHuku. [locTynaTel cienuanbHON TEOPUU
OTHOCUTEIHLHOCTH

bubmoreka [IOK
https://m.edsoo.ru/ffOcf862

38 | OTHOCUTENBEHOCTH OJTHOBPEMEHHOCTH. bubmuoteka [JOK
3ameyIeHre BpEMEHHU 1 COKPAIICHHUE JITUHBI https://m.edsoo.ru/ffOcfa42
39 | DHeprus u UMITYJIbC PEISITUBUCTCKOM bubmuoteka [JOK

yacTullbl. CBsI3b MaccChl C SHEPTUEN U
MMITYJIbCOM. DHEPIusl MOKOS

https://m.edsoo.ru/ffOcfc68

40 | KontpomabHas padota Ne 3 «OnTuka. bubmuotexa [JOK
CBeTOBBIC BOJIHBD) https://m.edsoo.ru/ffOcf6f0
41 | ®oronsl. Popmyna Ilnanka. Jueprus u bubmuotexa [JOK
UMIYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
42 | OtkpeiTHe U uccnenaoBanue Gororddexra. bubmuotexa [[OK
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Oneitel A. I'. CTosieToBa

https://m.edsoo.ru/ffOcffc4

43

3akonb! poTodddekra. YpaBHeHue
Ditnirerina st pororddexra. «Kpacnas
rpa"uia» ¢ortodddexra

bu6moreka IJOK
https://m.edsoo.ru/ff0d015e

44

JlaBnenue ceera. OnwiTel I1. H. JleGenena.
XUMHUYEeCcKOe IeNCTBUE CBETa

bubmoreka [JOK
https://m.edsoo.ru/ff0d04a6

45

TexHuyeckue ycTporucTBa U NPaKTUIECKOE
npuMeHeHue: (OTOINEeMEHT, GOTOAATUHK,
COJIHEUHas OaTapesi, CBETOINOT

46 | Pemrenue 3amad no teMe « DJIEMEHTHI bubmoreka IIOK
KBAHTOBOM OITHUKNY https://m.edsoo.ru/ff0d0302
47 | Moxenb atoma TomcoHa. OIBITEI bu6mmoreka IJOK

Pesepdopaa o paccesHUIO 0-4acTHII.
[TraneTapHas MOJIC)Ib aTOMA

https://m.edsoo.ru/ff0d091a

48 | Ilocrynatsl bopa bubnuotexa [JOK
https://m.edsoo.ru/ff0dOafa
49 | UznyueHue u morJomenne poToOHORB mpu bubmoreka [JOK

IIEPEXOE aTOMa C OJHOI'O YPOBHS DHEPTUH
Ha Opyroi. Buapl CrieKTpoB

https://m.edsoo.ru/ff0dOafa

50

BomHoBEBIE cBOMicTBaA yacThll. BoHEI e
bpoiusa. KoprycKkynsipHO-BOJIHOBOM
nyanu3M. CIOHTaHHOE U BBIHYKJICHHOE
W3JTy4YEHHUE

bubmoteka IIOK
https://m.edsoo.ru/ff0d0ca8

o1

OTKpBITHE PATOAKTUBHOCTU. OTIBITHI
Pesepdopaa o onpeneneHno cocTaBa
PaIMOaKTUBHOIO U3TyUYEHUSI

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d0fd2

52

CaoiicTBa anb(da-, 6era-, raMma-u3Iy4eHUs.
BnusiHue pagnoakTUBHOCTH HA KUBBIC
OpTaHU3MBI

53

OTKpbITHE IPOTOHA U HEUTPOHA. M30TOMBI.

bu6mmoreka IJOK
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Anna-pacnan. DIEKTPOHHBIN U
NO3UTPOHHBIN OeTa-pacmaj. ['amma-
U3ITy4YCHHUE

https://m.edsoo.ru/ff0d1162

54

DHEprusi CBA3U HYKJIOHOB B szipe. fnepHble
peakiuu. SnepHeiii peaktop. [Ipobiemsl,
MEPCIIEKTUBBI, IKOJIOTUYECKUE ACTICKTHI
AJIEPHON SHEPTETUKH

bub6moreka [JOK
https://m.edsoo.ru/ff0d1356

55

DneMeHTapHble YacTUullbl. OTKPBITHE
no3uTpoHa. MeTo bl HaOMOIeHUS U
pETUCTpAU SJIEMEHTAPHBIX YACTHII.
Kpyrusiii cron «yHaaMeHTanbHbIE
B3auMoJieicTBUS. EquHCTBO (hrznueckoit
KapTUHBI MUPA»

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d0e38

56

Bun 3Bé3aH0r0 Heba. Co3Be3aus, spKue
3BE3/IbI, IUIAHETHI, UX BUAUMOC JIBHIKCHHE.
CoHeYHas cucTeMa

57

Comnne. CoyiHeyHast akTUBHOCTE. MIcTOUHHK
sHepruu CoJHIA U 3BE3]T

58

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKH.
3BE3IBI IVIaBHOM ITOCIIENOBATEILHOCTH.
Bnytpennee ctpoenue 38€31. COBpeMEHHBIE
MPEACTABICHUS O MPOUCXOXKICHUHN U
sBosrrorii CoJTHIIA U 3BE3NT

59

Mineunsin [lyte — Hama ["anakruka.
[Tonoxenue u npmxenne CoyHIA B
[Nanaktuke. ['amaktuku. YEpHBIE ABIPHI B
SIIpax TATAKTUK

60

Bcenennas. Pa3zoeranue ranaktuk. Teopus
bousbiioro B3peiBa. PenukroBoe nsinydeHue.
Meraranakruka
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61

KonTtponbshas pabota Ne 5 «DnemMeHTsI
ACTPOHOMHU M aCTPOPU3UKI»

62

Oo6o6marouit ypok. Posb gusuku u
ACTPOHOMHM B SKOHOMHUYECKOM,
TEXHOJIOTMYECKOM, COLIUAJILHON U ATHUECKOU
chepax aesTeIbHOCTH YeJoBeKa

63

Oo6o6maronmit ypok. Posib u Mecto Gpusznku
Y aCTPOHOMHH B COBPEMEHHOW HAyYHOU
KapTHHE MUpa

64

O6006maronuit ypok. Ponb pusnueckoit
Teopuu B GOPMUPOBAHUY TIPECTABICHUN O
(bu3nYecKoil KapTHHE MHpa

65

O6o6maronuii ypok. Mecto ¢uzndeckon
KapTUHBI MUpPA B 00IIIEM PSTy COBPEMEHHBIX
CCTCCTBEHHO-HAYYHBIX IIPEICTABICHHUH O

IPUPOJIC

66

PesepBHbIl ypok. MarauTHOE noJe.
DJIEKTPOMArHUTHAS] MHIYKIUS

67

PezepBHbiil ypok. Ontuka. OCHOBBI
CIIEIMAIIBHON TEOPUU OTHOCUTEIIbHOCTH

68

Pesepublii ypok. KBaHnToBas pusuka.
DJeMEeHTbI ACTPOHOMUH U aCTPOU3UKHU

bubmoreka [IOK

https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB IIO
I[TPOI'PAMME

68
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YYEBHO-METOJINYECKOE OBECIHEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIS1 YYEHUKA

Msxumes I'.4., byxoBueB b.b., Corckuit H.H.., «®u3uka -10 ki1.», Mocksa, «IIpocsemenue», 2017
Msxumies I'.4., byxoBues b.b., Hapyrun B.M., «®u3uka -11 xi1.», Mocksa, «IIpocsemenuey, 2017
METOANYECKHUE MATEPHAJIBI JIJISI YYUTEJIA

CbopHuk 3a0au no gusuxe: st 10-11 xnacc obuieoOpazoBarenbHbix yupexaenuit / Coct. I.H. Crenanosa. — 9-e uzn. M.:
IIpoceemienne, 2003.

Coopruk 3a0au no ¢usuxe: st 10-11 xmacc obmeoOpazoBarenpHbix yupexaeanii / Coct. A.Il. PeimkeBnd. — 8-¢ u3n. M.:
[Ipocsemenne, 2004.

Camoiinenko I[1.1., Ceprees A.B. «CoopHuK 33124 1 BompocoB 1o ¢usuke», Mocksa, ACADEMA, 2015

Cemke A.U. «HecrannapTHbie 3a1auu o Gpusuke», SApocnasnb, Akagemus pazsutus, 2015

Tapacos JI.B. «®usuka B npuposie», Mocksa, «BepOym-M», 2002

Tynpunnckas I'.M. «Tectsl o ¢pusuker, [Ickos, 1994

I'.A.benapuxos, b.b.byxosies, B.B. Kepxxennies, I'.SI.MsakumeB «3agauu 1o ¢husmke A MOCTYMAONINX B BY3bl», M.: Hayka
JIM. Koran «Yuucs pemats 3aiauu o gusuke», Mocksa, «Bricias mkosia

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
1 http://nsportal.ru - cormanbHas ceTh paOOTHUKOB 00pa30BaHUSI.

2 http://markx.narod.ru/pic/ - ¢pusuka B mkosie.

3 http://festival.1september.ru/articles/ - ¢pecTtuBanp nmegarornuecKux uaci

«OTKpBITBIN YPOK».

4 http://www.fizika.ru/ - caiit anst yuuresnei (GU3UKHA U UX YICHUKOB.

5 http://www.physics.ru/ - matepuasbl o GpusuKe.



6 www . ege .edu.ru - napopmanronHsii mopran EI'D.

7 http :// school - collection . edu . ru / - equnas xomwiekius LIOPoB
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