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HHOACHUTEJIbBHAA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOTO YpPOBHS HAa YpOBHE CpeIHEro ooOmero oOpa3oBaHHs
pazpaboTaHa Ha OCHOBE IMIOJIOKCHHW W TpPeOOBaHWUN K pe3ylbTaTaM OCBOCHUS OCHOBHOU
oOpa3oBaTeNbHOM ITporpaMMmel, ripeactaBieHHbIX B DI'OC COO, a Takxke ¢ yuéToM deaepaibHON
paboueii mporpaMMBbl BOCIIMTAHHS M KOHIENIIMU TpenojaBanus yaeOHoro npeamera «Dusukay» B
oOpa3oBaTenbHBIX ~ OpraHm3ammsax Poccwiickoit ~ @Denepanuu, peaau3ylOIMX OCHOBHBIE
oOpa3oBaTesbHbIe IPOTPAMMBI.

Conepxanue TporpaMMbel 1O (PU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOU KapTuHBI Mupa oOydatommxcs 10—11 kmaccoB npu oOydeHnn ux ¢usnke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESATENIbHOCTHOTO Moixoa. IIporpamma no gpusuke cooTBETCTBYET
tpeboBanusaM PI'OC COO k miIaHUpyeMBbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHbIM
pe3yiapTaTaM OOyuYeHHus, a TaKK€ YYUTHIBAET HEOOXOJMMOCTb pPEaU3alUH MEXKIPEAMETHBIX
CBSA3€M (U3MKMU C €CTEeCTBEHHO-HAy4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensiorcs
OCHOBHbIE 1M U3ydeHUs (U3UKH Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBbIE
pe3ysbTaThl OCBOCHUS Kypca GU3MKH: TUYHOCTHBIE, METAIIpEIMETHBIE, IPEAMETHBIE (Ha 6a30BOM
YpOBHE).

[IporpamMma no ¢pu3uKe BKIIIOYAET:

® IIJIaHUpPYyEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (pU3MKU Ha 6a30BOM ypOBHE, B TOM UHCIIE

MIpeIMETHBIE Pe3yabTaThl MO rojiaM O0yYeHUS;

e cojepxaHue yueOHOro npeamera «Pusnkay no rogam oOydeHusl.

dusnka Kak HayKa 0 HanOoJiee 00X 3aKOHAX MPUPOJIBI, BBICTYIAs B KAY€CTBE y4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHCTEMY 3HaHUI 00 OKpYXKarolleM MHpE.
[konbHBIA Kypc GU3HKKA — CHCTEMOOOPAa3yIOMMUA JJIsi €CTECTBEHHO-HAyYHBIX Y4YCOHBIX
MIPEeIMETOB, MOCKOJIBbKY (PU3NUECKHE 3aKOHBI JIE)KAaT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX
xuMueH, ouonoruelt, gusudyeckor reorpadueir m actpoHoMuen. Vcmonb3oBaHuE W aKTHBHOE
pUMeHeHne GU3NYECKUX 3HAaHUH ONpeIeNsieT XapaKTep U Pa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOTUN
B cdepe SHEpPreTUKH, TPAHCIOPTA, OCBOCHMSI KOCMOCA, MOJYYEHHS HOBBIX MaTEpHaliOB C
3aJlaHHBIMU CBOMCTBaMH U Apyrux. M3yuenue ¢pu3nku BHOCUT OCHOBHOM BKJIa1 B pOpMUpPOBaHUE
€CTECTBEHHO-HAYyYHON KapTHHBI MuUpa oOyuarouiuxcs, B (HopMHUpOBaHUE YMEHHH NPUMEHSTh
Hay4YHBI METO/I MO3HAHUS NP BHIMOJIHEHUHU UMU YU€OHBIX UCCIICIOBAHUIA.

B ocHoBy kypca (pu3uku sl ypoBHS CpeHETo 001Iero 0opa3oBaHus MOJIOKEH Pl UICH,
KOTOpbIE MOKHO PacCMaTpHUBaTh KaK MPUHIHUIIBI €0 MOCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBJISAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCeX pa3feNioB (PU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCHUYECKOH, TaK U
COBPEMEHHOU (PHU3UKHU.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ Hel MaTepuan Kypca U3k 00beTUHEH BOKPYT
¢busnueckux Teopuil. Bemymmum B Kkypce sBusiercss (GOpMUpOBAHHME MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pHH, BEIIECTBE U IOJIE.

Hoes cymanumapuzayuu. E€ peanuzanus npeamnonaraeT MCHOJIb30BaHUE T'YMaHUTAPHOTO
NoTeHIana (pu3nyeckon HayKu, OCMBICIIEHHE CBSA3U Pa3BUTUS (PU3UKHU C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M 9KOJIOTUYECKUMHU MPOOIEMaMH.

Hoes npuknaonoii nanpasnennocmu. Kype Gpu3nku npeanosiaraet 3HakOMCTBO € ITUPOKUM
KPYrOM TEXHHUUYECKUX M TEXHOJIOTUYECKHUX NMPUIIOKEHUH N3yUEeHHBIX TEOPHH U 3aKOHOB.

Hoes skonocuzayuu peamu3yeTcss MNOCPEICTBOM BBEAEHHUS JJIEMEHTOB COJEp)KaHus,
MOCBSIIEHHBIX 3KOJIOTMYECKHUM MpoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKHU M TEXHOJIOTUH, a TaKKe 00CYKJICHHsI TPOOJIEM paIlMOHAIILHOTO MPUPOIOTIOIB30BaHUS U
HKOJIOTUYECKOH 0€30MMacHOCTH.



CrepXHEBBIMH DJIEMEHTaMHU Kypca (M3UKM Ha yYpOBHE CpenHero oOmero oOpa3oBaHUs
ABISAIOTCS  (u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHUNA O CTPYKTYpe HOCTPOCHHS
¢u3nveckoil TeopuH, poiu (PYHIAMEHTAIBHBIX 3aKOHOB W TPUHIIMIIOB B COBPEMEHHBIX
MPEJCTABICHUAX O IMPHPOJIE, IPAaHUIAX MPUMEHHUMOCTH TEOpPHUH, IS OMHCAHUS €CTECTBEHHO-
Hay4YHBIX SIBJIEHUH U IIPOLIECCOB).
CucTeMHO- IS TETFHOCTHBIN MOJIX0 B Kypce (PU3UKH pean3yeTcs MPekae BCero 3a CuéT
OpraHu3aluy SKCIIEPUMEHTAIFHON NEesITeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHsS Kypca
(GU3UKH — 3TO HCHOJIB30BAHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPHMEHTOB U
nabopaTtopHBIX paboOT, KOTOphIE B MporpaMme M0 (U3NKE OOBEIUMHCHBI B OOMIMI CITMCOK
YUEHHUYECKUX TMPAKTUUYECKUX padoT. BrigeneHne B ykazaHHOM ImepedHe JabopaTOpHBIX padoT,
MPOBOJUMBIX JJISi KOHTPOJS M OILEHKH, OCYIIECTBIIACTCS yJaCTHHKAaMHU 00pa30BaTEIbHOTO
rporecca UCX0/i1 U3 0COOCHHOCTEN MIIaHMPOBaHMS U OCHalleHHs kaOuHeTa Qu3uku. [Ipu 3Tom
oOecrieunBaeTcs OBJIAJCHHE OOYJYAIOIMIMMHUCS YMEHHUSMHU TPOBOJIUTH KOCBEHHBIC W3MEPEHUS,
WCCIIEIOBAaHUSI 3aBUCUMOCTEH (U3NYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB IO MPOBEpPKE
MPEUI0KEHHBIX THUIIOTE3.
Bonpmoe BHUMaHuE yAENseTCs PEHICHUIO PAacu€THBIX W Ka4eCTBEHHBIX 3a1ad. [Ipu saTom
IUTSL pacU€THBIX 33/1a4 MPUOPUTETOM SIBJISTIOTCS 33]1a4M C SIBHO 3aJlaHHON (PM3MYECKON MOJIEINBIO,
MTO3BOJISIOIINE IPUMEHSTh H3y49eHHBIE 3aKOHBI 1 3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3Jiena Kypca,
TaK ¥ WHTETPUPYS 3HAHUS W3 pasHbIX pasnenoB. [y KauyecTBEHHBIX 3ajad TPHOPHUTETOM
SBIISIIOTCSL  3aJaHUs Ha OOBSCHEHHWE TPOTeKaHWs (U3NYECKUX SBICHUH H TPOIIECCOB B
OKpYXarolenl >XKu3HHu, TpeOyromue BbIOOpa (DU3MYECKON MOJENM Uil CUTyal[ud MPaKTHUKO-
OPUEHTHPOBAHHOTO XapaKTepa.
B cootBerctBun c¢ TpeboBanusimu PI'OC COO Kk MaTepuasbHO-TEXHUYECKOMY
obecrieueHnIo yueOHOTo Tmpoiiecca 0a30BbIi ypoBEHB Kypca (DU3UKH Ha yPOBHE CPETHETO OOIIETOo
o0pa3oBaHUs JODKEH M3ydaThCsl B YCIOBUSAX MPEIMETHOrO KaOuHeTa (GU3MKU WM B YCIOBHSIX
MHTErPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAYy4YHOIro LUKIA. B kabuHere Qu3mku
JOJDKHO OBITh HEOOXO0IMMOE J1abopaTopHOE€ OOOpYyAOBaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
MporpaMme No (PU3HNKEe YUEHUYECKUX IPAKTHUECKUX paboT U IEMOHCTPAIIMOHHOE 000PYIOBaHHE.
JlemoHcTpalmoHHOe 00OopyznoBaHue (OpMUPYETCS B COOTBETCTBHU C MPUHIMIIOM
MUHUMAaJIbHON OCTATOYHOCTH U 00ecrednBaeT MOCTAaHOBKY IMEPEYHCIECHHBIX B MpOrpamMme 1o
(bu3MKe KIIOYEBBIX JEMOHCTpAUUN U1 HCCIENOBAaHHUS H3y4aeMbIX SIBJICHHI M IPOIIECCOB,
SMIUPUYECKUX U (PyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHHI.
JlaGoparopHoe oOopymoBaHUE ISl YYCHHUECKUX IMPAKTUYECKHX paboT Gopmupyercs B
BHJIE TEMaTUYECKHMX KOMIUIEKTOB U OOecleynBaeTcsi B pacuéTe OJHOTO KOMILUIEKTa Ha ABYX
oOyuaronuxca. Temarnyeckue KOMIUIEKTHI J1IaOOPaTOPHOrO 0O0OPYyIOBaHUS JOJKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUHM AHAJIOTOBBIX W LU(POBBIX MpUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOPHil.
OCHOBHBIMH IEJSIMU U3YyUEHUS (PU3UKHU B 00IIeM 00pa30BaHUM SIBIISFOTCS:
e (opmupoBaHue HHTEpeca W CTpeMJICHUS OOYyYalOMIMXCSd K HAyYHOMY H3YyUEHUIO
MIPUPO/IbI, Pa3BUTHE UX UHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE TPEACTABICHUH O HAyYHOM MeETOJle¢ TMO3HaHUA H (HOPMUPOBAHUE
UCCIIEI0BATENICKOTO OTHOIIEHUS K OKPY)KAIOLIUM SIBIICHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa U3y4e€HUS] OCHOB CTPOCHMS
MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DM3HKHY;

e (opMupoBaHHE YMEHHUH OOBACHATH SBJICHHS C UCIOJIb30BaHUEM (DPU3NYECKUX 3HAHUN U
Hay4YHBIX JI0Ka3aTeIbCTB;

e (opMupoBaHHE MPEACTABICHUNA O PO (PU3MKH Ul Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne 3TUX Lenel oOecreyrBaeTcsl pelleHueM CIEAYIOIUX 3a/ad B Ipoliecce
u3yueHus Kypca GU3UKU Ha YPOBHE CpeslHEero oomiero o0pa3oBaHus:
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e npuoOpeTeHHe CHCTEMBl 3HAHUH 00 OOMMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIOUAsi MEXaHHUKY, MOJICKYISIPHYIO (PU3HKY, IIEKTPOAUNHAMUKY, KBAHTOBYIO
(U3UKY U IIEMEHTHI acTPO(PHU3UKY;

e (dopMupoBaHME YMEHHUH TPUMEHATH TEOPETUYECKUE 3HAHUA M1  OOBSICHEHUS
(GU3NYEeCKUX SBICHUH B MPHUPOAE W JUISL TPHHATUS TPAKTUYECKUX pPEIICHUH B
MOBCEIHEBHOM JKU3HU;

® OCBOGHHE CIIOCOOOB pEUICHWs pa3IMYHBIX 33734 C SBHO 3aJaHHON (u3nyecKon
MO/IENBIO, 3314, IT0IPa3yMEBAIOIINX CAMOCTOSATEIFHOE CO3[aHne (PU3NIECKON MOJIeIH,
aJICKBAaTHOW YCJIIOBHUSIM 3a/1a4U;

® TOHMMaHHWE (PU3MUYECKUX OCHOB W NPUHIUIIOB JCHCTBUS TEXHHUYECKHX YCTPOWCTB U
TEXHOJIOTMYECKUX MPOIECCOB, MX BIUSHUS HA OKPYXKAIOIIYIO CPENy;

® OBJIAQJICHUE METOJaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHUS U MPOBENEHUS (PU3NYECKUX
SKCIEPUMEHTOB, AaHaIM3a M  UHTEpHpeTanuu  HMHQOpPMAlMH,  ONpeAeseHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO PE3yibTaTa;

® CO3JIaHUE YCJIOBUU JIJIS Pa3BUTHSI YMEHUN MPOEKTHO-UCCIIEI0BATEIbCKOM, TBOPUECKOMN
NEeSITEIbHOCTH.

Ha wmsydyenue ¢usmku (6a30BBII YpOBEHBH) HAa YpOBHE CpeAHero oOmiero oOpa3oBaHHs
otBoautcs 136 gacoB: B 10 kmacce — 68 gacoB (2 yaca B Henenio), B 11 kimacce — 68 gacoB (2 yaca
B HEJIETIIO).

[Ipennaraemsiii B mporpamme 1o pusuke rnepedeHs J1ad0paTopHbIX U MPAKTHUECKUX paboT
SIBJISIETCS PEKOMEHJOBAHHBIM, YYMTEIb JEJaeT BBHIOOp MPOBEAEHHUS JabOpaTOPHBIX paboT U
OTIBITOB C YYETOM MUHIUBUAYAIBHBIX 0COOEHHOCTEN 00yYaromINXCs.

COJEP)KAHUE OBYYEHUA
10 KJIACC

Pa3znen 1. ®u3nka 1 MeTOAbI HAYYHOI O MO3HAHUS
®duszuka — Hayka o npupoje. HayuHble MeTOIbI MO3HAHUS OKpyKaromero mupa. Posb
AKCIIEPUMEHTA U TEOPHH B TIPOLIECCE MMO3HAHMS PUPOJIBI. IKCIICPUMEHT B (PU3HKE.
MopenupoBanue (HU3NYECKUX SIBICHUN M mpolieccoB. Hayunele runote3sl. Ouzndeckue
3aKOHBI ¥ TeOPHH. [ paHHUIIBI MPUMEHUMOCTH (PU3UIECKUX 3aKOHOB. [IpHHITUIT COOTBETCTBHSI.
Pone m mecto Qusuku B (GopMHpOBAHMHM COBPEMEHHOW HAYYHOW KapTHHBI MHpA, B
MPAKTUYECKOUN JACATEILHOCTH JIFOICH.
Jlemoncmpayuu
AHajoroBble U ITU(POBBIC U3MEPHUTEIIBHBIC TPUOOPHI, KOMITBIOTEPHBIC JTATUHKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannuyeckoe aABM)KeHHE. (OTHOCHTEIBHOCTh MEXaHMYECKOro JBwkeHusd. Cucrema
orcuéra. Tpaekropus.

[lepemerienue, ckopocTh (CpeaHssl CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOPEHHE
MaTepUAIBHON TOYKH, UX MPOEKLIUU HAa OCH CHCTEMbI KoOpAuHAT. ClI0)KEHNE MEPEMEIEHUN U
CJIOJKEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpPsIMOJIMHEHHOE JBWKeHHe. ['paduku 3aBHCHMOCTH
KOOpPJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MIEPEMEIICHNS] MaTEPUAIILHON TOUYKH OT BPEMEHHU.

CBoboaHOe nmajzeHue. Y ckopeHue cBOOOIHOTO MaieHHs.



KpuBonuueiiHoe naBwxkeHue. [[BkeHME MATEpUAIBHOM TOYKM II0 OKPYKHOCTH C
MOCTOSIHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBAsi CKOPOCTb, JIMHEHAsA CKOPOCTh. Ilepnoa u yacrora
obpatenus. LleHTpocTpeMUTENIEHOE YCKOPEHUE.

TexHuueckne ycTpoucTBa U MPAKTUYECKOE MPUMEHEHHE: CIIUJIOMETD, IBUKEHUE CHAPSIOB,
LIETIHbIE U PEMEHHBIE [IEpEAAYN.

Jlemoncmpayuu

Mogenb cuctemMbl OTCUETA, MIUTFOCTPALIMS KUHEMATUUECKUX XapaKTePUCTUK JABUKCHHUSL.

[IpeoOpa3oBanme IBUKCHHIA C UCTIOIB30BAHUEM IPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue neuxenus tea, OpOIIEHHOTO MO/ YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOAHOTO MaICHUS.

Hamnpanenue ckopocT pu IBMYKEHUH 10 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

N3yuenne HepaBHOMEPHOTO JBUKEHHUS C IIEJIBIO ONPECIICHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOMICHHS MEXKTY TTYTSIMU, TIPOHICHHBIMH TEJIOM 3a IOCJIEI0BATEIbHbBIC
paBHbBIE TMPOMEKYTKH BPEMEHU IPU PaBHOYCKOPEHHOM JBMKEHUU C HAYaJbHOW CKOPOCTHIO,
PaBHOM HYJIIO.

N3ydenune nBUKEHUS MapuKa B BI3KOM KUKOCTH.

N3yuenne nBmkeHus tena, OpoIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[IpuHnmn otHocuTenbHOCTH [ammies. Ilepsiii 3akoH HeroToHa. MIHEpImanbHbIe CUCTEMBI
OTCYETA.

Macca Ttena. Cuna. Ilpunimun cynepno3unuu cuid. Bropoit 3akoH HeroToHa miist
MaTtepuanbHOM TOUkHU. TpeTuii 3akoH HploTOHA [17151 MaTepraibHBIX TOYEK.

3akoH BceMHpHOro TsaroteHus. Cuna tsoxecth. [lepBas kocMuueckas CKOpOCTb.

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

Tpenue. Buapl Tpenus (mokosi, CKoJIbkeHus, kaueHus ). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHHs CKOJIbXKEHUs U cuia TpeHus nokos. Kosadduuuent tpenus. Cuna conpoTUBIeHUs MPU
JBUKEHHUHU TeJa B KUAKOCTH WIIH rase.

[TocTynarensHoe ¥ BpamareabHOE JBUKEHUE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpalleHus. [1nedo cuibl. Y cinoBus paBHOBECHS TBEPAOTO
Tena.

TexHuueckre yCTpOCTBA M NPAKTUYECKOE NPUMEHEHHWE: IOJALIUIIHUKY, JIBH)KCHHE
HCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuuu.

CpaBHEHME MacC B3aUMOJICHCTBYIOLIUX TEll.

Bropoii 3akon HeroToHA.

H3mepenue cui.

CnoxeHue cuil.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT AeOopMaIuy.

Hesecomocts. Bec Tena npu yCKOpEHHOM NOABEME U MTAJICHUU.

CpaBHEHME CHII TPEHUS TIOKOSI, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPIOTO Tena. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydenue nBuxenHus Opycka 1Mo HaKIOHHOW TJIOCKOCTH.

HccnegoBanue 3aBUCUMOCTU CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKHUHE U PE3UHOBOM
obpasie, oT ux Aeopmarum.

UccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TeJA, UMEIOIIETO OCh BPAILICHHUS.

Tema 3. 3akonvl coxpanenus 6 mexanuke
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Nmnynsc MatepualibHOM TOYKM (T€a), CUCTEMbl MaTEpUaIbHBIX TOUeK. MIMIynbc cuiibl u
M3MEHEHHE UMITyJIbCca Tejla. 3aKOH COXpAaHEHUS UMITYlbca. PeakTuBHOE IBUKEHUE.

Pabota cuibl. MOIIHOCTB CHIIBL

Kunernueckast sHeprus marepuaibHOH TOUkd. Teopema 00 HM3MEHEHHMM KHHETHYECKOMN
JHEPIHUH.

[orenumaneHas sueprus. [loreHnuansHas sHeprus ynpyro aeGopMupoBaHHON TPYKUHBI.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3EMIIH.

[loTreHimaneHbple ¥ HENOTEHIMATIbHBIE CHIbl. CBs3b pabOTHl HEMOTEHIUAIBHBIX CHII C
M3MEHEHHEM MEXaHUYECKOM 3HEPIruu CUCTEMBI T€Jl. 3aKOH COXPAaHEHUS! MEXaHUYECKOU SHEPrUH.

VYipyrue u Heylpyrue CTOJIKHOBEHMUS.

TexHnueckue yCTpOMCTBAa M NPAKTHYECKOE NPUMEHEHHE: BOJOMET, KONEp, NPYKUHHBII
IIACTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE nBIKEHUE.

[Iepexon noTeHIMAIBHON PHEPTUHU B KUHETUUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3ydyeHne aOCOJIFOTHO HEYNMPYroro yiaapa € TOMOIIbIO ABYX OJMHAKOBBIX HHTSHBIX
MasTHUKOB.

UccnenoBanue cBsi3u pabOThl CHJIBI C M3MEHEHHEM MEXaHMYECKOW SHEpPruM Tella Ha
MIPUMEPE PACTSHKEHUS PE3UHOBOTO JKI'yTa.

Paspnen 3. MoJuiekyasipHasi GU3MKA M TEPMOAUHAMHKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OcHOBHBIE TIOJIO’KEHUS MOJIEKYIISIPHO-KUHETUUYECKON TEOPUU U X OTBITHOE 000CHOBAaHHUE.
BbpoynoBckoe nmwxkenue. {uddysus. Xapakrep ABMIKEHUS U B3aMMOICHCTBHS YaCTHUIL BEIIECTBA.
Monenu cTpoeHus ra3oB, JKUJIKOCTEH U TBEPABIX Tell M 00BICHEHUE CBOMCTB BEILlECTBA HA OCHOBE
3TUX MoJenel. Macca u pazmepsl Mosiekyi. KomnuectBo BemiectBa. [locTtosiHHas ABoraapo.

TemmoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana temneparyp Llenascus.

Mopnens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJICKYJISPHO-KUHETHUYECKONH TEOpHH
uaeanpHOoro rasza. AOCOJNIIOTHasg TeMmIepaTypa Kak Mepa cpelHed KHHETHYEeCKOW HSHepruu
TEIUIOBOTO ABMKEHHUA yacTull rasza. lllkana temnepatyp Kenbuna. ['a3oBbie 3ak0HBL. YpaBHEHUE
MenneneeBa—Kinaneiipona. 3akon JlanbTona. M3ompoiieccsl B HACAIBHOM ra3e ¢ MOCTOSHHBIM
KOJIM4eCTBOM BellecTBa. ['paduyeckoe mnpeacraBieHUE H30MPOIIECCOB: H30TEpPMa, HM30X0pa,
nzo0bapa.

Texnuyeckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnpIThl, [OKa3bIBAIOIIME JUCKPETHOE CTPOCHHE BellecTBa, ¢ororpaduu  MOJIEKYI
OpPraHUYECKUX COCAMHECHUN.

OnpiTel 0 AU PY3Un KUIKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JBUKEHUSI.

Monens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOACHCTBUSI.

Mogenb, WUTIOCTpUPYIOLIask IPUPOLY JABJIECHUS ra3a Ha CTEHKH COCYy/a.

OnbIThL, WJUTIOCTPUPYIOIINE YPAaBHEHHE COCTOSIHUS UJICATBbHOTO T'a3a, H30MPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Omnpenenenre Macchl BO3/AyXa B KIACCHOM KOMHATe Ha OCHOBE H3MEpeHHd oO0BEMa
KOMHAaTbI, JaBJICHUS U TEMIEPATYPbI BO3AyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMU COCTOSTHUS Pa3peKeHHOT0 rasa.

Tema 2. Ocnoevt mepmoounamuku



TepmoanHamMuueckass cUCTeMa. BHYTpEHHsAs 3HEpPrus TEPMOJMHAMHYECKOW CHUCTEMBI U
ciocoObl e€ m3mMeHenus. KoiamuecTBo TemnoTel U paboTa. BHyTpeHHSS SHEprus 0JHOATOMHOTO
uJeanbHOTOo ra3a. Buiel Teronepenadn: TeII0NPOBOJHOCTb, KOHBEKIUS, U3JIydeHUE. Y IEIbHAs
TEIUIOEMKOCTD BelIECTBA. KOIMYECTBO TEILIOTHI IPU TEILIONIEPEIaye.

[lonstue 06 ammabatHOM mpouecce. IlepBblii 3akoH TepMmoauHAMHKH. llpumeHeHue
MIEPBOTO 3aKOHA TEPMOIUHAMUKH K M3omponeccaM. I'paduyeckas naTepnperarys padboThl rasa.

Bropoii 3akon TepmoanHamMuku. HeoOpaTuMoCTh TPO1IECCOB B TPUPOJIE.

TemoBbie Mamuubl. [IpuHnuns! neiicTBus Tenaosbix MamuH. [IpeoOpa3oBanust 3Hepruu B
Ter1oBbIX MamuHax. Kosguuuent nosnesnoro aeiictus TemioBoi mamuHel. [{ukn Kapao u ero
KOX(QHIIUEHT MMOJIE3HOTO JEHCTBUS. DKOJIOTHIECKUE TPOOIEMBI TETNIOIHEPTETUKH.

Texnuueckue ycTpoilcTBa W MNPaKTUYECKOE MPUMEHEHHE: JBUTATelb BHYTPEHHETO
Cropasusi, ObITOBOM XOJIOIUIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEH SHEpruu Teia NpU COBEPLIEHUU pabOTHI: BBIIET NMPOOKU U3
OYTBLIKH MOJ IEMCTBHEM CXKATOTO BO3/lyXa, HarpeBaHue 3pupa B JaTyHHOU TpyOKe MyTéM TpeHus
(BUIIEOAEMOHCTpAITHS).

N3menenne BHyTpeHHEH sHepruu (TeMrepaTypbl) Teja Mpu Terionepeaaye.

OnsIT 1o aguabaTHOMY PacCHIMPEHUIO BO3/IyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATelNsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenune ynenbHOM TEMIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazosvie nepexoonvt

[TapooOpazoBanue u koHAeHCalus. McnapeHue u kumnenne. AGCOIIOTHAS U OTHOCUTEIbHAS
BII&YKHOCTh BO3ayxa. HaceIeHHblil map. YaenpHas TEIioTa MmapooOpa3oBaHus. 3aBUCHUMOCTH
TeMIEPaTypbl KUIEHUS OT TAaBJICHUS.

TBépnoe Teno. Kpucrammuyeckue u amopdHbIie Tena. AHU30TPOTIUS CBOMCTB KPHUCTAJIIOB.
Kunkue kpuctamibl. CoBpeMeHHbIE MaTepuanbl. [lnaBieHwe W Kpuctamdzauus. YaeiabHas
TeruioTa miasneHus. CyonuManus.

YpaBHEHHE TEIUIOBOTO OaslaHca.

TexHuueckre ycCTpOHMCTBA M MPAKTUYECKOE NPUMEHEHUE: TUTPOMETP M IICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUH MTOJTYYEHHSI COBPEMEHHBIX MaTEPUAIIOB, B TOM YUCJIE HAHOMATEPHAJIOB,
Y HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBILLIEHHBIX [1APOB.

Kunenue npu NOHWKEHHOM JaBJICHUM.

CriocoObl U3MepeHus BIKHOCTH.

Habmronenue HarpeBaHus ¥ MIaBiIeHUs KPUCTAILTMUYECKOTO BELIECTBA.

JleMoHcTpalys KpuCTaioB.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepeHune OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.

Paznen 4. DuekrpoamnamMuka

Tema 1. dnekmpocmamuxa

OnexTpu3anus Tel. OJNEKTpUYECKUH 3apsan. JlBa BHIA JJIEKTPUYECKUX  3apsiOB.
IIpoBOJHUKH, TUANEKTPUKH U MOJYIIPOBOJIHUKN. 3aKOH COXPAHEHUS MIEKTPUYECKOTO 3aps/a.

B3aumopneiicteue  3apsnoB.  3akoH  Kynona. TodeuHblid  2MEKTpUYECKH  3apsi.
Onexrpuueckoe mnoJsie. HanpsokéHHocTe anekTpuyeckoro mnois. IlpuHnun cynepnosunuun
JJIEKTPUYECKUX MOJIeH. JINHUY HANPsKEHHOCTU YIEKTPUUECKOTO TOJIS.

Pabota cui sanextpocrarndyeckoro nois. [lorennuman. Paznocts norennuanos. [IpoBotHUKH
U JUDJIEKTPUKU B DJIEKTPOCTATUYECKOM I0JI€. JIUaIeKTprudecKas MIpOHULAEMOCTb.
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OnektpoéMkoctb. KonpeHncarop. DIeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOpa. OJHEPrus
3apsHUKEHHOTO KOHJIGHCATOPA.

TexHuueckre YCTpPOMCTBA M MPAKTHUECKOE IMPUMEHEHHUE: 3JIEKTPOCKOIM, 3IIEKTPOMETP,
ANIEKTPOCTATUYECKAS 3allUTa, 3a3eMJICHHE 3JEKTPONPHOOPOB, KOHICHCATOP, KOMHUPOBAILHBIN
anmnapar, CTpyWHBIA IIPUHTED.

Jlemoncmpayuu

YCeTpOoUCTBO M IPUHLUII JEHCTBUS dJIEKTPOMETPA.

B3anmopeiicTBre Ha’EKTPU30BAHHBIX TEI.

DIEKTPUUYECKOE T0JI€ 3aPSHKCHHBIX TEI.

[IpoBOAHMKHM B 3IEKTPOCTATHUECKOM TOJIE.

DNeKTpoCTaTUYECKas 3alIuTa.

JIUDIIeKTPUKH B 2JIEKTPOCTATHYECKOM IIOJIE.

3aBUCUMOCTD IEKTPOEMKOCTH TIIIOCKOTO KOHJIEHCATOPA OT TUIOIIAAH TIJIACTHH, PACCTOSTHUS
MEXTy HUMH U TUAJIEKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue 311eKTpoEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannsiii 3nexkmpuueckuit mok. Toku e paznuunvix cpeoax

DNEeKTPUYECKUM TOK. Y CJIOBUS CYIIECTBOBAHUS DJIEKTPUUECKOTO ToKa. MICTOUYHWKM TOKa.
Cuina toka. [TocTosSIHHBIN TOK.

Hanpsioxenue. 3akon OMa 17151 ydacTka LEnH.

DNEeKTpUYIECKOe COTIPOTHUBIICHHE. VYaenbHOE COTPOTHUBJICHUE BEII[ECTBA.
[TocnenoBarenbHOE, MapaIeIbHOE, CMEIIAHHOE COSTUHEHNE TTPOBOTHUKOB.

PaboTa anekTpuueckoro Toka. 3akoH Jlkoyns—JleHia. MOIHOCTB IEKTPHUIECKOTO TOKA.

DNeKTPOABMKYIIasl CHUJIa U BHYTPEHHEE COMPOTUBIICHHE UCTOYHUKA TOKa. 3akoH OMa [ist
MTOJTHOM (3aMKHYTOM) 37IeKTprIecKkoi nenu. KopoTkoe 3aMpIkaHueE.

DneKTpOHHAas TPOBOAUMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHUS] METAJIIOB
oT Temmeparypsl. CBEpXIpOBOAUMOCTb.

DIIEKTPUYECKHUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[HonynpoBoanuku. CoOcTBeHHass W MpPUMECHas MPOBOJUMOCTb TMOIYIPOBOIHHUKOB.
CaoiicTBa p—n-niepexona. [TomynpoBoHUKOBBIE PHUOOPHI.

DneKTpUuYecKuid TOK B pPAacTBOpPAaX U pacilaBax 3JIEKTPOJIUTOB. JIEKTPOIUTHYECKAs
JccoLranus. JIEeKTPOJIN3.

DIIEKTPUYECKHUI TOK B razax. CaMOCTOSATENbHBIN U HECAMOCTOSTENbHBIN pa3psia. MosHus.
[Tna3ma.

Texuuyeckue ycTpoiCTBa U MPAKTUYECKOE IPUMEHEHHE: aMIIEPMETP, BOJBTMETP, PEOCTaT,
WUCTOYHUKUA TOKA, DIEKTPOHArpeBareibHble NPUOOPHI, 3JIEKTPOOCBETHTEIbHBIE MHPUOOPHI,
TEPMOMETP  COTNPOTHUBIICHHUS, BAKyyMHBIH  JHUOJ, TEPMUCTOPHl U  (POTOPE3UCTOPHI,
MOJIYIIPOBOIHUKOBBIH IMOJI, TallbBAHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HAMPSHKCHHUSL.

3aBUCUMOCTh COMPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIONIAAH
MOINEPEYHOI0 CEYEHUsI U MaTepHaa.

CMenanHoe coeIMHEHUE POBOJHUKOB.

[Ipsimoe m3MepeHue >neKTpoABMXKYIIEeH cuibl. KopoTkoe 3aMblkaHHE TallbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO0 COMPOTHUBIICHHUS.

3aBUCUMOCTD COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTD JEKTPOJIUTOB.

HckpoBoii pa3psia 1 NpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOJIUMOCTh AUO/IA.



Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

W3yuenne mocneaoBaTeIbHOTO U MAPAUICIBHOTO COSTUHEHUS TIPOBOTHIKOB.

W3mepenne 31eKTpoABMKYILEH CHITBI HCTOYHHUKA TOKA M €r0 BHYTPEHHETO COTPOTUBIICHUS.

Habmoenue anexrponusa.

Me:knpeaMeTHbIe CBSI3H

Nzydyenne xypca ¢usmku 6azoBoro ypoHsS B 10 Kiacce OCYIIECTBISETCS ¢ y4ETOM
COJIepKATENbHBIX MEKIIPEIMETHBIX CBSI3€H C KypcamMH MaTeMaTUKH, OWOJIOTHH, XHMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nouwsamus, CBS3aHHBIE C HM3YYEHHEM METOJOB HAyYHOTO ITO3HAHMS:
SBJICHUE, HAYYHBIH (akT, TUmoTe3a, (u3Myeckas BEIWYHMHA, 3aKOH, TEOPHs, HAOIIOAEHUE,
HKCTIIEPUMEHT, MOJICTUPOBAHNE, MOJICIb, U3MEPEHHE.

Mamemamuxa: pemieHre CUCTEMBI ypaBHEHUH, THHEHas GyHKIuUs, mapaboia, rurnepbora,
uX rpadukn u CBOMCTBA, TPUTOHOMETPUUYECKHE QYHKIMH: CHHYC, KOCHHYC, TAHTE€HC, KOTAaHT'€HC,
OCHOBHOE TPHTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHI M WX TPOEKIWH Ha OCH KOOPAWHAT,
CII0’)KEHUE BEKTOPOB.

buonozusn: mexanudeckoe BIWKEHUE B KUBOU npupoze, nuddysus, ocMoc, TerooOMeH
KHUBBIX OPTaHU3MOB (BHIIBI TETUIONIEPEIauH, TEIJIOBOE PABHOBECHE), DJICKTPUIECKUE SBICHUS B
YKUBOM TIPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIDHAsE Macca, TEIIOBBIE CBOWCTBA TBEPIBIX TEIN, JKUIAKOCTEH M Ta30B, DJICKTPUYECKUE
CBOWCTBA METAJIOB, DJIEKTPOJUTHIECKAS TUCCOIIUAIINS, TaThBaHUKA.

T'eoepagpus: BIaxXHOCTH BO3IyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonoeus: ipeoOpa3oBaHNE JIBMKEHHUH C MCIIOJF30BAaHNEM MEXaHU3MOB, YIET TPEHHUS B
TEXHMKE, TOJIIMITHUKH, HCIIOJIb30BAHUE 3aKOHA COXpAaHEHHUS UMITyJIbca B TEXHHKE (pakera,
BOJIOMET W Jpyrue), JABUTATENb BHYTPEHHEro CropaHHs, IapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJy4E€HUSI COBPEMEHHBIX MAaTepPHAJIOB, B TOM YHCIIE
HAaHOMATEepUAJIOB, W  HAHOTEXHOJIOTHH,  DJEKTPOCTAaTHYeCKas  3alluTa,  3a3eMJICHHE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TNpPUHTEpP, AJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHIL, TaIbBAHUKA.

11 KJIACC

Pa3znen 4. diiekTpoauHaMHuKA

Tema 3. Maznummnoe none. I1eKmpoMaCHUMHAA UHOYKYUA

[locrosiHHble MarHWThl. B3anMoOneicTBHE NOCTOSHHBIX MArHMTOB. MarHutHoe moJIe.
BekTop marauTtHOM nHAyKUMU. [I[puHImMn cynepno3uuuy MarHuTHEIX 1ojei. JINHMM MarHUTHOM
nHayKnuu. KapTuHa nTuHui MarHUTHOM MHIYKIIUMU T0JIS1 HOCTOSIHHBIX MarHUTOB.

MarnuTtHO€E 1oJie IPOBOJHUKA C TOKOM. KapTuHa JMHMNA MHAYKUIMM MarHUTHOTO MOJIS
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO IPOBOJHUKA, KATYILIKH C TOKOM.
OmneiT Opcrena. BzaumoaeiicTBre NPOBOIHUKOB C TOKOM.

Cuna Amrnepa, €€ MOyJIb U HalpaBJICHUE.

Cuna JlopeHua, e€ Moaydb M HampaBieHHe. JIBWKEHUE 3apsyKEHHOM 4YacTULbl B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiel Jlopena.

SIBneHue HIEKTpOMAarHUTHOM WHAYKUMH. [lOTOK BeKTOpa MarHUTHOM WHAYKIIHH.
DNEeKTPOABMKYIIAS CUJIa UHAYKIIMHU. 3aKOH 3JEKTPOMarHuTHOM MHAYKIMN Dapases.

BuxpeBoe anekTpuueckoe moJie. DIEKTPOABUKYIIAs CUJAa WHAYKIMUA B IMPOBOJAHUKE,
JBUKYILIEMCSI IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NHnykTuBHOCTD. SIBIEHHE CAMOMHAYKIMH. DNEKTPOIBIKYILAs CUJIa CAMOUHIYKIIUH.

DHeprusi MarHuTHOTO MOJIsl KATYIIKU C TOKOM.
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DNIEeKTPOMarHuTHOE TOJIE.

Texnuueckue ycTpoilcTBa W IPAKTUUYECKOE IPUMEHEHHUE: IIOCTOSHHBIE MAarHuThl,
3JIEKTPOMArHUTBI, JEKTPOABUraTENb, YCKOPUTEIN JIEMEHTAPHbIX YaCTULl, UHAYKIMOHHAS NI€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOT'O IIy4Ka MAarHUTHBIM I10JIEM.

JIuHWY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3anmopelictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrmepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHOW MHIYKIINH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJBUKYIIEH CHIIBI MHAYKIMH OT CKOPOCTH M3MEHEHUS MAarHUTHOIO
ITOTOKA.

SIBrieHNE CAaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3ydyeHre MarHUTHOTO MOJISt KaTYLIKU C TOKOM.

UccnenoBanue neicTBUs NOCTOSHHOTO MarHUTa Ha PaAMKY C TOKOM.

HccnenoBanue siBiIeHUS IEKTPOMArHUTHOM MHIYKIINH.

Pa3nen 5. KojiebaHusi 1 BOJIHBI

Tema 1. Mexanuueckue u In1eKmpomazHumHvle Koae0anus

KonebatenpHast cucrema. CBOOOIHBIE MeXaHWYECKHE KoJyieOaHUsA. [ apMoOHHMUYECKHe
kosebanus. Ilepwon, wactora, ammumtyna u  ¢asza kKojeOanuil. [IpyXWHHBI MasTHHK.
MareMaTtnuecknii MasTHHUK. Y paBHEHHUE TapMOHUYECKHX Kosebanuid. [IpeBpaiienne sHepruu npu
TapMOHHYECKUX KOJICOAHUSX.

Konebatenpubiii kOHTYp. CBOOOIHBIE SJICKTPOMArHUTHBIE KOJICOAHUST B HJICATLHOM
KOJIeOaTeIbHOM KOHTYpe. AHAJIOTHS MEXKIYy MEXaHWYEeCKUMH ¢ DJIGKTPOMarHUTHBIMHU
kosebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUsI SHEPTHHM B UACATHLHOM KOJeOaTeIbHOM
KOHTYDE.

[IpencraBnenue o 3aTyxaromux KoJjieOaHUsAX. BBIHYK/ICHHBIE MEXaHUUECKHE KOJICOaHUsI.
Pe3onanc. BeiHyXI€HHBIC 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[Tepemennbiii Tok. CUHYCOUJANBHBINA MTEPEMEHHBIN TOK. MOIIHOCTh EPEMEHHOTO TOKA.
AMIUTUTYTHO® U JEHCTBYIOIIEE 3HAUYEHNE CHUJIbI TOKA U HAIIPSHKCHUS.

Tpanchopmarop. IlpousBoacTBo, mepenadya W MOTPEOIECHUE IIEKTPUYECKON SHEPruu.
DKOJIOTUYECKHE PUCKU TMPU MPOU3BOACTBE dleKTpodHepruu. KynbTypa wucnonb3oBaHus
ANIEKTPOIHEPTIUH B TIOBCEAHEBHOM JKH3HU.

Texuuyeckue ycTpoilcTBa M NPAKTHUYECKOE MPUMEHEHHE: OHIIEKTPUYECKHI 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKa, JIMHUHU JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue nmapamMeTpoB KosieOaTeNIbHOM CUCTEMBI (MIPYKHUHHBIA UM MaTeMaTHUeCKUN
MasITHUK).

Habmronenue 3aTyxaromux KoneOaHuii.

HccnenoBanue cBOMCTB BEIHYKICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.

CBOOOIHBIE AEKTPOMArHUTHBIE KOJIeOaHusI.

OcmwinorpaMmbl — (3aBUCUMOCTH  CHJIBI  TOKa W HAmpsOKEHUST OT BPEMEHH) s
AIIEKTPOMATrHUTHBIX KOJICOaHHIA.

Pe3onanc npu mocnenoBaTeNbHOM COEIUHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTH U
KOHJIEHCATopa.
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Moeinb TUHUAM 3IEKTPOIepeaaun.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

HccnenoBanue 3aBUCUMOCTH MEPHOJIa MAITBIX KOJIEOaHHH Tpy3a HA HUTHU OT JTMHBI HUTH U
Macchl Tpy3a.

UccnenoBanue TmepeMEHHOTO TOKa B IENM U3 MOCIEAOBATEIIbHO COCAMHEHHBIX
KOHJIGHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoMazHumHble 60JIHbL

Mexanuveckue BOJIHBI, ycioBus pacupoctpaneHus. [lepuoa. Ckopocts pacnpocTpaHeHUs
W juuHa BOJIHBL. [lomepednple W TMPONOJIBHBIC BOJIHBL WHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomKkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJIHBI. YCJIOBHUS M3JIyYeHHs DJICKTPOMArHUTHBIX BOJH. B3anmnas
opueHTanus BekTopoB E, B, V B anexkrpomarautHoi BosHe. CBOMCTBA JIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, MpeJoMJIeHHe, nojspuzauus, Audpakuus, uHTeppepeHius. CKOpOCTb
AIIEKTPOMArHUTHBIX BOJIH.

[lIkana >meKTpOMarHUTHBIX BOJIH. [IpuMeHeHHEe 3JIEeKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpunIMIIBI pagnoCBA3U U TeneBuAeHUA. Paaronokamusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOMIEH CPEJIbl.

TexHuueckne yCTpOWCTBAa M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJbHbIE HHCTPYMEHTHI,
YIBTPa3BYKOBAsl JMArHOCTUKA B TEXHUKE W MEIWIIMHE, pajap, PaaTuONpUEMHHK, TEICBU30D,
anTeHHa, Tenepon, CBY-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoOCTPAHEHUE TOTIEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmtomieecs Teno kak HCTOYHHK 3BYKa.

Habmonenue otpaxkeHus U IpeaoMIIeHUS] MEXaHUYEeCKUX BOJIH.

Ha6mronenue narepdepeHuy u Audpakiiniy MEXaHUIECKUX BOJTH.

3BYKOBOI pe30HAHC.

HaGnronenue CBsI3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYAOM W YacTOTOM
KoJieOaHuH.

HccnenoBanue  CBOWCTB — AJIEKTPOMATHUTHBIX — BOJH:  OTPaK€HHE, IPEIOMIICHHUE,
noJisipu3anus, AMQpakuus, uHTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonrHeitHOE paclpoCTpaHEHHUE CBETa B OJHOPOJAHON Cpele.
JIyud cBeta. ToyeyHBI HICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHune H300pak€HU B IUIOCKOM
3epkaie.

[Ipenomnenne cBeTa. 3aKOHBI TMPEIOMIICHHS CBeTa. AOCONIOTHBIA  IOKa3aTeib
npenomiieHud. [lonHoe BHyTpeHHee oTpaxkeHue. l[lpenenbHblii yroj MOJHOIO BHYTPEHHETO
OTPAKEHUS.

Hucnepcus ceeta. CrnoxxHblil coctaB 6eoro ceera. Ler.

CobOuparonue u paccewBaroiye JHH3BL. ToHKas nuH3a. DOKyCHOE paccTosHUE U
OTTUYECKAs CHJia TOHKOU JIHH3BIL. [locTpoenne n3o00pakeHUi B COOUPAIOIINX M PACCEUBAIOIINX
nrH3ax. Popmysa TOHKOM JIMH3BL. Y BEJIMUECHUE, 1aBAEMOE JIMH30M.

[Ipenenbr TpUMEHUMOCTH T€OMETPUUYECKOM ONTUKH.

BonnoBas onrtuka. WuTepdepeniuss cBera. KorepeHTHbIe HUCTOYHUKU. Y CIOBUA
HaOIOIEHUS] MAKCHMYMOB 1 MUHUMYMOB B HHTEPPEPEHIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT€PEHTHBIX UCTOUHUKOB.

Hudpakumst  cBera. [udpakinuonnas pemérka. YcinoBue HaOMIOACHUS TIIAaBHBIX
MaKCHUMYMOB TIpH MaICHU MOHOXPOMATHUYECKOTO CBETa Ha JU(PPAKIUOHHYIO PEHIETKY.
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ITonspuzanus ceera.

TexHuueckne yCTpoOWcTBa M TNpPaKTHYECKOE NPHMEHEHHE: OYKH, Jyma, (oToammapar,
MIPOEKIIMOHHBIN armapar, MUKPOCKOTI, TEJIECKOII, BOJIOKOHHAs! ONTHKA, TU(PAKIMOHHAS PEHIETKA,
HOJISIPOU .

Jlemoncmpayuu

[IpsimosinHEiHOE pacnpoCTpaHEHUE, OTpPaKEHWE M IpejomiieHue cBera. OnTuueckue
pHUOOPHL.

[TonHoe BHyTpeHHEE OTpakeHHne. Moenb CBETOBOAA.

HccnenoBanue cBOWCTB M300pakKeHUM B JTMH3aX.

Moienn MUKpPOCKOIIA, TEJIECKOTIA.

Habnronenue naTepdepeHnnun cpera.

Ha6mronenue nudpakiuu certa.

HaGnronenue aucnepcun certa.

[TonyueHue cnekTpa ¢ HOMOIIbIO PU3MBI.

[Tonyuenue cnekTpa ¢ TOMOUIBIO AUPPAKIIMOHHOMN PEIIETKH.

Habmronenue nonsipusauu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue nokaszaTesns IpeJoMIIEHUS CTEKIIa.

HccnenoBanue cBONCTB M300paKeHUH B JIMH3AX.

HaGnronenue aucnepcun ceTta.

Pa3zpnen 6. OcCHOBBI cienaIbHOM TEOPUH OTHOCHTEIbHOCTH
['panuubl MPUMEHUMOCTH KIIACCHYECKOM MeXaHWKH. [locTynmarel crnenuanbHOM TEopHHu
OTHOCHUTEJIbHOCTH: HHBApHAHTHOCTh MOJYJsl CKOPOCTH CB€Ta B BaKyyme, IPUHLUII
OTHOCHUTEJIBHOCTH DWHIITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU U COKPAILEHUE JUIUHBI.
DHEPrus ¥ UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.
CBs3b MacChl C SHEPTrUE U UMITYJIBCOM PESITUBUCTCKON YaCTHUIIbI. DHEPIUs MOKOSI.

Pa3znen 7. KBantoBasi pusuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®dotonbl. Dopmyna [lnanka cBsi3u dHEpPrUM (POTOHA C €ro YACTOTOW. DHEPTUS U UMITYJIbC
¢dhoToHa.

OtkpeiTne u wucciaenaoBanue Goroddpdekra. Onbitel A. . CronetoBa. 3aKOHBI
dboTtorddekra. YpaBuenue DitHmreitHa as hotodddexra. «KpacHas rpanuma» Gorodddekra.

JlaBnienune cBeta. OnbiTel I1. H. JIeOGenena.

XHUMUYECKOE ACUCTBUE CBETA.

Texuuyeckue ycTpoiiCTBa M NIpPaKTHUECKOE NpuUMEHeHHe: (PoTodneMeHT, (OTOAATUHUK,
coJIHe4Has OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

@013 PeKT Ha YCTAHOBKE C LIMHKOBOH MJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (oTod(hdeKTa.

Ceeroguo.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OnbiTel Pesepdopna mo paccesuuto o -uactuil. [lmanerapHas
mozens aroma. [loctynatel bopa. M3nydenue u mornomieHne GOTOHOB MpU MEpPEXoje aroma ¢
OJIHOTO YPOBHSI SHEPTrUU Ha Apyroil. Buasl cnekrpoB. CeKTp ypoBHEW S3HEPTUU aTOMA BOJAOPOA.

BonnoBble cBolicTBa yactuul. Bosnsl ne bpoiinsa. KopnyckynsipHO-BOJIHOBOH Tyaan3M.

CHOHTaHHOE U BBIHYXJICHHOE U3TyYEHUE.
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TexHuueckue yCTPOMCTBA M IPAKTUYECKOE IMPUMEHEHHUE: CIEKTPaJbHBIM aHAIIN3
(ciekTpockomn), Ja3ep, KBAaHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Onpenenenre JJIMHBI BOJHBI J1a3epa.

Habntoienue nuHelyaTbIX ClIEKTPOB U3JIy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HabGnronenue nuHeiyaToro crexkTpa.

Tema 3. Amomnoe aopo

DKCIIEpUMEHTHI, JOKa3bIBAIOIIHNE CJI0KHOCTb CTPOEHHUS siipa. OTKPBITUE PAIMOAKTUBHOCTH.
OmnsiTel Pesepdopna no onpeneneHnto coctaBa paAloakTUBHOTIO u3inydyeHus. CBolicTBa anbda-,
Oera-, raMMa-u3nydeHus. BivsHue painoakTUBHOCTH Ha JKUBbIE OPraHU3MBI.

OTtkpeITHE TIpOTOHA U HEWTpoHA. HyknmonHas moaens siapa ['eitzendepra—Banenko. 3apsn
saapa. MaccoBoe uncio saapa. M3oromnst.

Anbba-pacniaz. DIEKTPOHHBIN U MO3UTPOHHBIA OeTa-pacmaa. ['amma-uziaydeHue. 3akoH
PaZv0aKTUBHOTO pacmaja.

DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. Jledekt Macchl siipa.

SAnepHblie peakuuu. Jlenenvie U CUHTE3 SAEp.

SAnepusiii  peaxtop. TepmosinepHblii cunTe3. IIpoGieMbl M NEepCHEKTUBHI  SACPHOU
SHEPreTHKU. JKOJIOTUYECKUE aCeKThI IePHOI SHEPTreTHKU.

OneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTo 1l HAOMIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHII.

dyH1aMEeHTaJIbHBIC B3aUMOICUCTBUS. EMMHCTBO u3nyuecKkoi KapTHHBI MUpAa.

TexHuyeckre yCTpOiCTBa M MPAKTUYECKOE MPUMEHEHHE: TO3UMETpP, kKamepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHas boMOa.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOUIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

HccnenoBanue TpekoB 4acTHil (110 TOTOBBIM GoTorpadusim).

Pa3znen 8. JiieMeHTBI ACTPOHOMHUM U ACTPOPUUKHU

Oranbl pa3BUTUA acTpoHOMUU. [IpUKinaiHOe 1 MUPOBO33pEHUYECKOE 3HAYEHUE ACTPOHOMMUH.

Bun 3Bé3anoro ne6a. Cospe3ausi, spkue 3BE3/1bl, IJIAHETHI, UX BUAUMOE JABHKECHHUE.

Conneynas cucrema.

Connue. ConHeuHast akTUBHOCTh. McTounuk sHeprum ConHua W 3BE34. 3BE3IbI, UX
OCHOBHBI€ XapaKTEPUCTUKU. JlMarpaMmMa «CIeKTpaIbHbIA KJIACC — CBETUMOCTBY. 3BE3/bI INIABHOU
MOCJIE0BATENIBHOCTU.  3aBUCHUMOCTh  «Macca — CBETUMOCTbY»  JJIsi  3BE3J  IJIaBHOM
MOCJEA0BATENIbHOCTU. BHyTpeHHee cTpoeHue 3BE31. CoBpeMEHHBIE MPEACTABICHUS O
MIPOUCXOKACHUH U 3BOJIrOLMH COJIHLIA U 3BE3]T. DTalbl )KU3HU 3BE3 .

Muneunsiii [1yts — Hamia I'anaktuka. [lonoxxenne u neuxxenne Cosinua B I'anaktuke. Turbl
rajgakTuk. PaguorasakTuku u kBaszapbl. YEpHbIE IBIPHI B iApax rajJakTHK.

Bcenennas. Pacmupenune Bcenennoil. 3akon Xa06ma. Pazberanue ramaktuk. Teopus
bousbmoro B3peiBa. PennkroBoe usimydyeHue.

MacmtaGHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie mpobaemMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habnronenust HEBOOPYXEHHBIM TJ1a30M C MCIIOJIB30BAaHUEM KOMITBIOTEPHBIX MPUI0KEHUIN
JUIsL OTIpeeNIeHHsI TIOJIOKEHHUsI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IUS
CeBepHOTo noymapus U sipkue 3BE3/bL.
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Habnronenus B Teneckon Jlynsl, miaaner, Mieunoro Ilyru.

O0o0maroniee NnoBTOpPEHUE

Ponp ¢usuku w acTpoHOMHM B SKOHOMHUYECKOH, TEXHOJOTHMYECKOH, COIMAILHOW U
ATUYECKOU cpepax AeaTeTbHOCTH YeI0BEKa, POJIb U MECTO (PU3HKH U aCTPOHOMHUHU B COBPEMEHHON
HAyYHOM KapTHMHE MHpa, poJib (PU3MUECKOW Teopuu B (POPMHUPOBAHUM MPEACTABICHUNA O
¢bu3nvecKkoil KapTHHE MHpa, MECTO (PU3NYECKON KapTUHBI MHpa B OOIIEM PsTy COBPEMEHHBIX
€CTECTBEHHO-HAY4HbIX IIPEACTABICHUI O IPUPOJIE.

MexnpeameTrHble CBSI3U

Nzydyenne xypca ¢usuku 6azoBoro ypoBHs B 11 kiacce ocymiecTBIsSeTCS ¢ y4ETOM
COJIEp/KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUK{, OHOJIOTUH, XHUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nousimusi, CBS3aHHbIE C W3YYEHHMEM METOJIOB HAyYHOTO MO3HAHMS:
SBJICHUE, Hay4yHbId (pakT, rumoresa, (Qu3MyecKas BEIMYMHA, 3aKOH, TEOpHs, HAONIIO/EHUE,
AKCIEPUMEHT, MOJIEIUPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHne CUCTEMbl YPaBHEHUMN, TPUTOHOMETPUYECKHE (YHKIIMU: CHHYC,
KOCHUHYC, TaHTE€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPbHl M HX
MPOEKIIMM Ha OCH KOOpJMHAT, CJIO)KEHHWE BEKTOPOB, IMPOM3BOJHBIE DJIEMEHTAPHBIX (DYHKIUH,
MPU3HAKU NI0JI00US TPEYTOJIbHUKOB, OIIPEIeICHHE TIIOUIaI1 IIOCKUX GUTyp U 00bEMa Tel.

buonocus: anekrpudeckue IBJICHUS B )KMUBOU MPUPO/E, KoyieOaTeNbHbIe IBUKEHUS B )KUBOI
MIPUPO/IE, ONITUYECKHE SIBJICHUS B )KUBOU MPUPOE, AEUCTBUE palMallui Ha dKUBbIE OPraHU3MBI.

Xumua: CTpoeHHME aTOMOB M MOJIEKYN, KpUCTa/LIM4YecKas CTPYKTypa TBEPABIX Tell,
MEXaHU3MBbl 00pa30BaHuUs KPUCTAJUIMUECKOHN pElIETKH, CIIEKTPaIbHBIN aHaIu3.

l'eocpagpus: MarHUTHBIE TOJIFOCA 3€MJIH, 3aJIe)KH MarHUTHBIX PyA, (GOTOChEMKA 3€MHOM
MTOBEPXHOCTH, MPEACKAZAHNE 3EMJIICTPSICEHUM.

Texnonozus: TAHUW 3IEKTPOIEpENay, FEHEPATOP NEPEMEHHOTO TOKA, AJIEKTPOJIBUTATENb,
WHIYKIIMOHHAs TIeYb, pajap, pPaauoONpHUEMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHAsl OaTapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIHIEI'O OBPA30OBAHMUAA

OcBoenne yuebHoro mnpeamera «®dusuka» Ha ypoBHE CpeqHEero oOmero odpazoBaHUs
(6a30BbIi  YpOBEHb) JIOJDKHO  OOECHEYHTh  JOCTHIXKEHHE  CJIEAYIOIIMX  JIMYHOCTHBIX,
MeTanpeaIMEeTHBIX U MPEAMETHBIX 00pa30BaTeNbHBIX PE3Y/IbTAaTOB.

JJUYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3ylbTaThl OCBOCHUS yueOHOro mpeamera «Dusuka» MOHKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarONIMXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEM
MO3ULMEN JINYHOCTH, CHUCTEMOM L€HHOCTHBIX OpUEHTAlUUW, TO3UTUBHBIX BHYTPEHHUX
yOeXJAeHUW, COOTBETCTBYIOIIUX TPAAUIMOHHBIM I[EHHOCTSAM POCCUHCKOTO  OOIIecTBa,
pacuIMpeHre >KM3HEHHOTO OIBITa M OMbITA AESATENBHOCTH B MPOLIECCE pPeaTu3allud OCHOBHBIX
HaIpaBJIEHUW BOCIIUTATEIbHOM IEATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa’aaHcKOro BOCIMTAHMS:

chOpPMUPOBAHHOCTh TPAKIAHCKOW TO3UIMH  OOydarllerocs Kak aKTHUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHIICKOTO OOIIECTBA;

MPUHATHE TPATUIIMOHHBIX OOIIEUETOBEYECKUX TYMAHHUCTHUUYECKUX U JAEMOKPATHYECKHX
LIEHHOCTEI;
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TOTOBHOCTh BECTH COBMECTHYIO NESTEIBHOCTh B MHTEpECAaX TIPaKAAHCKOTO OOIIECTBa,
y4acTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIbHON OpraHU3alny;

YMEHHME B3aUMOJCHCTBOBATh C COLUAJIBHBIMU HHCTUTYTAMH B COOTBETCTBMU C MX
(GYHKIMSMU ¥ Ha3HAYCHUEM;

TFOTOBHOCTb K T'YMAHUTApPHOU U BOJIOHTEPCKOU IEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIHTAHMS:

c(OPMHUPOBAHHOCTH POCCHHCKOM Pk TaHCKOW MICHTHYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHWE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTMXKEHHUSIM POCCHMCKHX
Y4€HBIX B 00J1aCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMSI:

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ITUYECKOTO TIOBEICHNUS;

CIIOCOOHOCTH OLIEHUBATh CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PELIECHHS, OPUEHTHPYSCh Ha
MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U [IEHHOCTH, B TOM UHUCJIE B JEATEILHOCTH YUEHOTO;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYAyILEro;

4) 3cTeTH4eCKOro BOCIUTAHUSI:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIOUasi 3CTETUKY HAYYHOI'O TBOPYECTBA, IPUCYILETO
¢bu3nueckoi HayKe;

5) Tpy/10BOr0 BOCIIUTAHUSI:

MHTEPEC K Pa3IMYHBIM cepaM MpoPecCUOHANBHOMN ASSITETLHOCTH, B TOM YHCIIE CBSI3aHHBIM
Cc (QU3MKOM M TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOP Oyaymied mpodeccuu u
pealin30BbIBATHE COOCTBEHHBIE KU3HEHHbBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHHIO U caM000Opa30BaHUIO B 001acTH (HU3MKH Ha
MPOTSHKEHUU BCEH )KU3HU;

6) 9K0JIOrHYeCKOr0 BOCIUTAHUA:

C(OPMHUPOBAHHOCTb HKOJIOTHUECKOW KYJIbTYphl, OCO3HAaHHE TJ00AJIBHOIO XapakTepa
AKOJIOTUYECKHUX TTPOoOIIeM;

IJTAaHUPOBAHUE U OCYIIECTBIICHUE IEUCTBUI B OKPY’KAIOIIEH Cpelie Ha OCHOBE 3HAHUSA LIENei
YCTOWYHMBOTO Pa3BUTHs YEJIOBEYECTBA,

pacIIMpeHUe OMbITa JAEATENBHOCTH DJKOJIOTMYECKOM HAIpPaBJIECHHOCTH HAa OCHOBE
UMEIOIIUXCS 3HaHUH 10 (PU3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHMSI:

C(OPMHUPOBAHHOCTE ~MHUPOBO33PEHHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3MUECKON HAYKH;

OCO3HaHME IICHHOCTU HAyYHOW AEATeNbHOCTH, FTOTOBHOCTh B MpolLiecce U3ydeHHs (Pu3uKu
OCYILECTBIIATH IIPOEKTHYIO U UCCIIEI0BATENBCKYIO AESTEIBHOCTh MHANBUIYaIbHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTenbHBIE YHHBeEPcAIbHbIE YueOHbIE eliCTBUS
Ba3oBble 1oruyeckue aeiicTBus:
CaMOCTOSITENIBHO (POPMYIIUpPOBaTh U aKTyalM3UpOBaTh MNpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;
OTIPENEIIATD LENIN NEATEIBHOCTH, 331aBaTh TapaMeTPbl U KPUTEPUH UX TOCTHKEHUS;
BBISIBJIATH 3aKOHOMEPHOCTH U MIPOTUBOPEYHS B pacCCMaTPUBAEMBIX (DU3UUYECKUX SIBIICHUIX;
paspabaThIBaTh IJIaH PELISHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOIUXCS MaTepUaIbHBIX
U HEMATEPUAJIbHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBBI B JI€ATEIBHOCTh, OLICHUBATH COOTBETCTBHE PE3YJbTAaTOB LEISIM,
OILICHUBATh PUCKU MOCIEACTBUN ACATEIbHOCTH;
KOODAMHUPOBAaTb W BBINOJHATH pPAabOTy B YCJIOBUSAX pPEaTbHOr0, BHUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;
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pa3BHBaTh KPEATUBHOE MBIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Ba3oBble uccienoBareibcKkue 1elCTBUS:

BIIQJICTh HAYYHOW TEPMHHOJOTHEH, KIIOYCBBIMH TOHITHSIMH U METOJaMH (PH3UYECKOU
HaAYyKH;

BIIQJICTh HaBBIKAMU y4eOHO-UCCIICIOBATEILCKON M MPOCKTHOW JCSITENLHOCTH B 00JACTH
(U3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY TTOMCKY METOJIOB PEIICHHS 3a71a4
(U3HYECKOTO COJIepIKaHUS, MPUMEHEHHIO Pa3IMIHBIX METOI0B TIO3HAHHSI,

BIIQJICTh BUJAMH JICATEIHPHOCTH MO TIOJYYCHHIO HOBOTO 3HAHHWS, €r0 HHTEPIPETAIIHH,
PeoOPa30BAHMIO U TPUMECHEHHUIO B PA3IMYHBIX YICOHBIX CHUTYAIHSIX, B TOM YHCIIC TIPU CO3/IaHUN
Y4eOHBIX MPOEKTOB B 001aCTH (DU3HKH;

BBISIBIISITh TIPUYUHHO-CJICICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a1ady, BBIIBUTATH
TUTIOTE3Y €€ penieHus, HaX0IUTh apTYMEHTHI JIJIS JIOKAa3aTelIbCTBA CBOUX YTBEPXKIACHHUIM, 33]]aBaTh
MapaMeTpsl U KPUTSPUHU PEIICHUS;

aHAJIM3UPOBATH IMOJTYYCHHBIC B XOJIE PEIICHHS 33/1a49H PE3YIbTaThl, KPUTHYECKU OIICHUBATH
WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MECHEHUE B HOBBIX YCIIOBUSX;

CTaBUTH B (POPMYIIMPOBATH COOCTBEHHBIE 3a/1a9M B 00pa30BaTEILHOM JACSITEILHOCTH, B TOM
qHCIIe IPU U3YUYCHUN (DU3HKHY;

JaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OIIEHUBATH MIPHOOPETEHHBIN OTIBIT;

YMETh MIEPEHOCHUTD 3HAHUS 110 (PU3UKE B IPAKTHUECKYIO 00JIaCTh KU3HECATSIIEHOCTH,

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX MIPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC WJICH, TIpeJyIaraTh OPUTHHAIBHBIC ITOIXO0/IbI ¥ PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]1a4H, JIOMYCKAOIINE ATbTePHATHBHBIC PEIICHUS.

Patora ¢ undopmanmeii:

BJIQJICTh HABBIKAMHU IMOJTydeHHUs WH(POPMAUN (HU3NIECKOTO COJIEPIKAHUS M3 UCTOYHHUKOB
pasHBIX THIIOB, CAMOCTOSITENIFHO OCYIICCTBIATH IIOUCK, AaHalW3, CHCTEMATH3alUI0 U
MHTEPIPETAIHNIO HHPOPMAIIUN PA3THYHBIX BUJIOB U ()OPM MPEICTABICHHS,

OIICHUBATh JJOCTOBEPHOCTHh WH(OPMAIIHH;

WCTIONb30BaTh CPENCTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPTraHW3alMOHHBIX 3a1ad C COOJIOJICHHEM
TpeOOBaHUI 3PTOHOMHKH, TEXHUKU O€301TaCHOCTH, THTHEHBI, PECypcoCOepeKeHH s, TPABOBBIX U
ATHYECKHX HOPM, HOPM HH(OPMAITHOHHOH 0€301TacCHOCTH;

CO3/1aBaTh TEKCThI (DU3UYECKOTO COJACPKaHUS B PA3IMYHBIX Qopmarax ¢ Y4ETOM
Ha3HAYeHUs MHPOPMAILIUH U [IEJIEBOH ayIMTOPUH, BRIOUPAsi ONTUMAIILHYIO (DOPMY IpEICTABICHUS
Y BU3yaIH3aIlHH.

KoMMmyHHKaTUBHBIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHUS:

OCYILIECTBIISITH OOIIEHHE Ha YpOKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIBHOCTH,

pacrno3HaBaTh NPEANOCHUIKH KOH(MIUKTHBIX CUTYAllMi U CMSATYaTh KOH(QIUKTHL;

Pa3BEPHYTO U JIOTMYHO M3JaraTb CBOKO TOYKY 3pPEHUSI C HCIOJIb30BAHUEM SI3BIKOBBIX
CpE/ACTB;

MOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON 1 HHIUBUIYAIbHON PaOOTHI;

BBIOMpATh TEMATHKy M METOJbI COBMECTHBIX NEHCTBUIl C y4€TOM OOIIMX HWHTEPECOB U
BO3MOJKHOCTEH KaXKJ0T0 YWiCHA KOJJIEKTHUBA;

IPUHUMATh L€IM COBMECTHOM JEATEIIbHOCTH, OPraHU30BbIBATH U KOOPAWHHUPOBATH
JIEUCTBUSA IO €€ TOCTHUIKEHHIO: COCTABIIATH IUIAH IEUCTBUM, PACTIPEAEIIATH POJIU C YYETOM MHEHUN
Y4aCTHUKOB, 0OCYK/IaTh Pe3yabTaThl COBMECTHON pabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa M Ka)JOTO YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npejyaraTb HOBBIE ITPOEKTHI, OLEHMBATh UAEU C MO3ULIMH HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;
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OCYIICCTBJIATL IMO3UTHUBHOC CTPATCTUYCCKOC TIOBCACHUC B PA3JIMYHBIX CUTyalHUAX,
IMPOSABJIATH TBOPYCCTBO U B006pa)K€HI/I€, OBITh HWHHUIIUATUBHBIM.

PeryasiTuBHbIe yHUBepcaibHbIe YueOHbIe 1eHCTBUS
Camoopranmn3anus:

CaMOCTOSITEJIBHO OCYIIECTBIIATH IMO3HABATEIBHYIO JACATEIBHOCTh B 00JacTH (UMK U
aACTPOHOMMH, BBISIBJISITH TPOOJIEMEBI, CTaBUTh U (JOPMYITHUPOBATH COOCTBEHHBIC 3a1a4H;

CaMOCTOSITEJIBHO COCTaBJIATH IUIAH PEUICHUs] Pacu€THBIX M KA4ECTBEHHBIX 3ajay, IUJIaH
BBITIOJTHEHUSI TPAKTHUECKOW pPa0OTBl € y4ETOM MMEIOIIUXCS PECYpPCcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTCHUM;

JaBaTh OIEHKY HOBBIM CUTYaIlUSIM;

pacuIupsTh paMKi y4eOHOTO TIPeIMETa Ha OCHOBE JIMUHBIX MPENOYTCHU;

JIeNaTh OCO3HAHHBIA BHIOOp, apTyMEHTHPOBATh €ro, OpaTh Ha CeOSI OTBETCTBEHHOCTH 3a
peuieHue;

OIIEHUBATH MPUOOPETEHHBIN OIIBIT;

croco6cTBOBATH (POPMUPOBAHUIO U MPOSIBICHUIO SPYIULIUU B 00JIaCTH (PU3UKHU, IOCTOSIHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTE/VIEKT:

JaBaTh OIEHKY HOBBIM CHUTYAI[UsIM, BHOCHUTH KOPPEKTHUBHI B JIESITEIBHOCTH, OIICHHBATH
COOTBETCTBHUE PE3YJIBTATOB LIEISIM;

BJIaJIETh HAaBbIKAMU MO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUN
Y MBICTUTENIbHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA;

MCIO0JIb30BaTh MPUEMBI peeKcuu Al OLIEHKHU CUTYalluU, BbIOOpa BEPHOTO PEIICHNUS;

YMETh OLIEHUBATH PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUXKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MIPU aHAIU3€E PE3YJIbTATOB IEATEIbHOCTH;

MIPUHUMATD ce0sl, MTOHUMAasi CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MIPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MpHU3HABaTh CBOE MPaBO U MPABO APYrUX HA OIIUOKH.

B nporecce noctuxkeHus IMYHOCTHBIX PE3YIbTATOB OCBOCHUS MPOTPaMMBI IO (pU3MKeE AJIs
YPOBHS CpelHero oomero oOpa3oBaHusl y 0OydalOIUXCsS COBEPLICHCTBYETCS AMOLIMOHAIBHBII
MHTEJUIEKT, Ipeanoaraiomuii chopMUpOBaHHOCTD:

CaMOCO3HAaHUs, BKJIIOYAIOIIET0 CIIOCOOHOCTh NOHUMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE,
BU/JICTh HANpPaBIICHUS Pa3BUTHsI COOCTBEHHOI SMOIIMOHANIBHOMN Cepbl, ObITh YBEpEHHBIM B ceO€;

CaMOPETyJIMPOBAHHUS], BKJIFOUAOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a cBOE MOBe/IeHUE, CIOCOOHOCTD AN TUPOBATHCS K SMOIMOHATILHBIM U3MEHEHUAM U MPOSIBISATH
TUOKOCTB, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEl MOTHBAllMM, BKJIIOYAIONICH CTPEMJICHHE K JOCTHKEHHUIO LEJIU U YCIEeXYy,
ONTUMU3M, UHULIMATUBHOCTh, YMEHUE JEHCTBOBATh UCXOMS U3 CBOUX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIONIEH CIOCOOHOCTh MOHMMATh IMOLMOHAIBHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €T0 MPHU OCYLIECTBICHUN OOIIEHHS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKHUBAHUIO;

COILIMANIbHBIX HABBIKOB, BKJIFOUYAIOLIUX CIIOCOOHOCTH BBHICTPAWBATh OTHOIICHHS C IPYTUMU
JOJIbMU, 3200 TUTHCS, TIPOSBIIATH HHTEPEC U pa3pemiath KOH(IUKTHL

NPEJMETHBIE PE3YJIbTATbBI
K xoHmy oOyuenus B 10 kjacce mpeIMeTHbIe pe3yiIbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb c(GOPMUPOBAHHOCTbH y OOyUaIOIUXCS YMEHHUI:
JIEMOHCTPUPOBATh Ha MPUMEpPaX poJib U MecTO (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTHHBI MUpPA, B Pa3BUTUU COBPEMEHHON TEXHUKM M TEXHOJIOTHMi, B MPAKTUYECKOMH
NESITEIbHOCTH JIIOCH;
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YUUTBHIBATh TPAHUIBl MPUMEHEHHS HW3YYEHHBIX (PHU3UYECKHX MOJeNel: MarepualibHas
TOYKa, MHEPIUAIbHASI CUCTeMa OTCYETA, a0COMIOTHO TBEPIOE TENO, WACATBHBIA Tra3, MOICIU
CTPOCHHMS Ia30B, KUJIKOCTEH M TBEPABIX TEJ, TOYECUHBINA NICKTPUUECKUM 3aps] IPU pELICHUU
(buznuecKux 3a1ay;

pacrio3HaBaTh (hU3MUYECKHE SBICHUS (MIPOLECCH) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKOM TEOPHUHM CTPOEHHUS BELIECTBA U 3JIEKTPOJIMHAMHKU:
pPaBHOMEPHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE MBH)KEHHE, CBOOOJHOE IaJIeHUE Tell,
JBYKEHUE 10 OKPYKHOCTH, MHEPLIUS, B3aUMOICHCTBHE Tel, MU Qy3usi, OpOyHOBCKOE ABHIKEHHE,
CTPOCHHUE XUAKOCTEH U TBEPABIX TelN, M3MEHEHHE 00BbEMA TN MPHU HArpeBaHWU (OXJIAXKICHUH),
TEIUIOBOE paBHOBECHUE, HCIApPEHUE, KOHAEHCAlUs, IUIABJIIEHUE, KPHUCTAJUIM3ALMs, KUIICHHE,
BJIQ)KHOCTB BO3/yXa, NOBBILLIEHUE JIaBJICHUS Ira3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCY/JIE, CBSI3b
MEeXAy MapaMeTpaMU COCTOSHHS ra3a B HM30IMpolieccax, 3JIEKTpU3alus Tel, B3auMOJICHCTBHE
3aps/0B;

OTIUCBHIBATh MEXAaHUYECKOE IBWKEHUE, MCIONB3Ys (DU3NYECKHE BEJIMYMHBI: KOOPAMHATA,
MyTh, MEpPEMEIEHNE, CKOPOCTh, YCKOpPEHUE, Macca Teja, CHla, UMIYJIbC Tejla, KHHEeTHYeCKas
SHeprus, NOTEHLHUaJIbHAs JHEPIus, MexXaHudeckas paboTa, MEXaHHMYECKas MOIIHOCTb; MpHU
OTIMCAaHUU MPABWIBHO TPAKTOBATh (PU3MUECKHI CMBICI UCTIOIh3YEMbIX BETUYHH, UX 0003HAUCHUS
W ©IUHUIIBI, HAXOAUTHh (OPMYIIBI, CBSI3BIBAIONINE JAHHYIO (DU3MYECKYI0 BEIUYHHY C IPYTUMHU
BEJIMYNHAMU;

OTHCHIBATh H3yYEHHBbIE TEIUIOBbIE CBOMCTBA TeJl U TEIUIOBBIE SBJICHUS, HCIOJIb3YS
¢buznueckue BETUYMHBL: JaBJIEHHWE Ta3a, TemIepaTypa, CpeAHss KUHETHYecKas OSHeprus
Xa0TUYECKOTO JIBUYKEHHUSI MOJIEKYJ, CpEeJHEKBaJApaTU4yHasi CKOPOCTb MOJEKYNI, KOJUYECTBO
TEIUIOThI, BHYTPEHHSSI AHEprusi, pabora rasza, Kod(Q(ULIHEHT IMOJE3HOr0 AECUCTBHS TEIIOBOTO
JBUTATENS; IPU ONTUCAHUH MPABUIIBHO TPAKTOBATH (PU3MUECKUI CMBICI UCIIOJIb3YEMbIX BEIMYHUH,
ux 0003HAYeHUS M EOUHMIIBI, HAXOIUTh (OPMYJbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJINYMHY C IPYIrUMU BEJINYMHAM;

ONMCBIBATh M3YyYEHHBIE 3JIEKTPUUYECKHME CBOMCTBA BEIIECTBA U AJIEKTPUYECKHUE SIBICHUS
(mpo1iecchl), UCTONB3YST (GU3NYECKUE BEIMYUHBL: ANEKTPUUYECKUI 3apsijl, AJIEKTPUUECKOE IMOJIe,
HaIpsDKEHHOCTh  MOJIA, NOTEHIHMAI, PA3HOCTh IMOTEHUMAJIOB; IPHU ONUCAHUU IMPABHIBHO
TpakToBaTh (U3NYECKUI CMBICT HCHOJb3YEMbIX BENUYMH, UX OOO3HAUCHUS U EIUHUIIBI;
yKa3bIBaTh (hOPMYJIbI, CBSI3bIBAIONINE JAHHYIO (PM3MUYECKYIO BEIMUMHY C APYTUMU BETUYUHAMU;

aHAIM3UPOBATh (U3UYECKUE TMPOIECCHl M SIBICHUS, UCHOJb3Ys (U3NYECKHE 3aKOHBI U
MPUHIMUIIBL: 3aKOH BceMupHoro TaroteHus, |, Il u |1l 3akonsr HproTOoHa, 3aKkoH coxpaHeHUs
MEXaHUYECKOM HHEPTUH, 3aKOH COXPAaHEHUsI UMITYJIbCa, IPUHLIMI CYNEPIIO3ULIUN CUJI, TPUHIUIT
PaBHOIIPaBUsI UHEPLUUAIBHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHHUS
BEILIECTBA, IA30BbI€ 3aKOHbI, CBSA3b CpPEIHEH KHHETHMYECKOM SHEPruM TEIUIOBOTO ABUKEHUS
MOJIEKYJT C aOCOJIIOTHOM TeMIepaTypol, MEepBbId 3aKOH TEPMOIUHAMHKH, 3aKOH COXpaHEHUs
AIIEKTPUYECKOT0 3apsia, 3akoH KynoHa, npu 3ToM paznuyars cioBecHy0 GOpMYyIHPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOe BhIPAKEHUE U YCIIOBUSA (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH;

OOBSACHSATH OCHOBHBIEC MPUHIUIIBI JCHCTBUS MAIlIUH, IPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3nauyaTth yCIOBHS MX O€30MaCHOTO MCIOIb30BAHUS B IOBCEAHEBHON KU3HU;

BBITIOJIHATh JKCIEPUMEHTHI MO HCCIENOBAaHUIO (PH3UYECKHX SBICHUI M MPOILECCOB C
WCIOJIb30BAHMEM  TPSIMBIX W KOCBEHHBIX H3MEpeHUi, TMpu 3TOM  (POPMYIHPOBATH
npobiemMy/3aauy ¥ TUIOTE3y y4eOHOTo SKCIIEpUMEHTa, COOMPaTh YCTAHOBKY U3 MPEUI0KEHHOTO
000pynoBaHus, TPOBOUTE OTBIT U (POPMYIUPOBATH BHIBOIBI;

OCYILIECTBIISITh TPSAMBIE U KOCBEHHBIE H3MEPEHHs (U3UYECKUX BEITUYHMH, TPU ITOM
BBIOMpATh ONTUMANbHBIA CHOCOO H3MEpPEeHUs M HCIOJIb30BaTh W3BECTHBIE METOMBI OLIEHKU
MOrPEMTHOCTEN U3MEPEHUN;

HCCIIEIOBATh 3aBUCUMOCTH MEX Ty GU3HNYECKUMU BETMUYNHAMU C UCTIONB30BAHUEM MPSIMBIX
WM3MEpeHUH, TpHU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHpPOBATh PE3yIbTATHl IMOJTY4EHHOM
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3aBUCHUMOCTH (PM3NYCCKUX BEIMYWH B BUJIC TAOIUIl U Tpa(UKOB, ATaTh BHIBOIBI 0 PE3yJIbTaTaM
HCCIIEIOBAHUS;

coOmoartk mpaBwia O€30MACHOTO TpyJda NPHU TMPOBEICHUHM HCCIEAOBAaHHM B paMKax
y4eOHOTO OKCHEpUMEHTa, Y4eOHO-MCCIEAOBATEIbCKOM UM  TMPOEKTHOW JAEATENIBHOCTH C
MCTOJIb30BAHUEM M3MEPHUTEIIBHBIX YCTPOICTB U 1ab0OPaTOPHOTO 000PYIOBAHHUS;

pemaTh pacu€THBIE 3aJa4d C SBHO 3aJaHHOM (PU3MUYECKOW MOJIENBIO, HCIIONb3Ys
(du3nyecKre 3aKOHBI M MPUHIIKITE], HA OCHOBE aHAIN3a yCIOBUS 3a/1a4M BBIOMPATh (PU3UICCKYIO
MOJEIb, BBIICIATh (U3MUYECKUE BEIUYMHBI M (OPMYJbI, HEOOXOAWMEBIC sl e€ pelleHus,
MIPOBOJIUTH PACYETHI M OIICHUBATh PEATHHOCTH IMOJTyYEHHOTO 3HAYCHHS (PH3UYECKON BEITHYNHBI,

pelaTh KaueCTBEHHBIC 3a/layd: BBICTPAMBATh JIOTUYECKU HEMPOTHBOPEUMBYIO IIETIOUKY
pacCyXKJIeHUM ¢ OMOPOY HA M3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SBIICHNUS,

WCIIOJIb30BaTh IIPU PEIICHUH YIEOHBIX 3a7[a4 COBpEMEHHbIE MH(POPMAITMOHHBIE TEXHOJIOTUU
JUIsl TIOWCKA, CTPYKTYPUPOBAHUS, WHTEPHPETAMU W TMPEJCTaBICHUsS Yy4eOHOW W HaydHO-
MOMYJISIPHON HH(POPMAIIKH, TOTYIEHHOU U3 PA3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHATTU3UPOBAThH
MOJIy4aeMy10 HH(POPMAIHUIO;

MPUBOJUTH TIPUMEPHI BKJIaJa POCCUMCKUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 00bSICHEHUE TPOIIECCOB OKPYXKAIOIIETO0 MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTUH;

HCIIOJIb30BaTh TEOPETUUCCKUE 3HAHUSA 110 (PU3UKE B TTOBCETHEBHOM KU3HH JIJIs1 00ECTICUCHUS
0€30MacHOCTH MPHU 00pAIIEHUH C TPUOOPAMU M TEXHUYECKUMHU YCTPONCTBAMH, JJIsSI COXPAHCHUS
3/10pOBbSI U COOMIOICHUS HOPM SKOJIOTMYECKOTO TOBEICHUS B OKpYXKarouleil cpeze;

paboTath B TPYMIE C BHIMOJTHEHUEM PA3IUYHBIX COITHATBHBIX POJIEH, TUTAaHUPOBATH padoTy
TPYNIbI, palMOHAIBHO pPACTIpenessiTh OO0sS3aHHOCTH W TUIAHHPOBATH  JACSITEIBHOCTH B
HECTaHJAPTHBIX CUTYyallUsIX, aJeKBaTHO OILICHMBATh BKJIAJl KAKJOTO W3 YYaCTHUKOB TPYIIIHI B
pelIeHre paccMaTpUBaeMON MPOOIIEMBI.

K xoHiy oOyuenus B 11 kiacce mpeaMeTHbIC pe3yinbTaThl HA 0a30BOM YPOBHE JIOJDKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (HU3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAyYHOM KapTHHBI MUPA, B Pa3BUTHUU COBPEMEHHOW TEXHUKH U TEXHOJIOTHMW, B MPAKTUYECKOU
NeSITeNbHOCTH JIFOJIeH, LIEJIOCTHOCTh U €IMHCTBO (PU3NUECKON KapTHHBI MUDA;

YUUTBHIBaTh TPAaHULBl TNPUMEHEHUS U3YYCHHBIX (U3MUECKUX MOJeNel: TOYEUHBIH
AIIEKTPUYECKHI 3apsij, Iyd CBETa, TOUCUHBIN HCTOUHUK CBETA, siAepHasi MOJIeb aTOMa, HyKJIIOHHAs
MOJIeNIb AaTOMHOTO si/ipa MpH pelieHnH PU3NUECKUX 3a1a4;

pacrno3HaBaTh (U3MYECKHE SBJICHUS (MpOIlecChl) U OOBSACHATH MX Ha OCHOBE 3aKOHOB
ANIEKTPOJAMHAMUKH M KBAaHTOBOHM (DM3HKU: 3JIEKTpUYECKas MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XMMHYECKOE, MarHUTHOE [EHCTBUS TOKa, B3aMMOJCHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAas
WHIYKIWS, JACWCTBUE MAarHUTHOTO TMIOJIsI HA MPOBOJHUK C TOKOM U JIBIDKYLIUHCS 3apsl,
AIIEKTPOMArHUTHBIE KOJICOAHUS U BOJIHBI, MPSIMOJIMHEHHOE PacIpOCTPAHEHUE CBETa, OTPAKECHHUE,
npenomiieHue, uHTepdepeHnus, audpakuus W MOJNSIpU3ALMS CBETa, JUCIEPCUsl CBETa,
dhoTornekrpuueckuii 3¢dekT (pororddekrt), cBeToBOE NaBieHHEe, BOSHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJIOPO/JIa, €CTECTBEHHAsI U ICKYCCTBEHHAs PaIMOAKTUBHOCTD;

OTHCHIBATh M3YYCHHBIC CBOWCTBA BEIIECTBA (DIEKTPUYECKUE, MAarHUTHBIC, ONTHYECKUE,
AIEKTPUYECKYI0 MPOBOJUMOCTh PA3NUYHBIX CPEN) U DIEKTPOMArHUTHBIE SBIEHUS (IIPOLIECCHI),
UCTONIE3YS  (U3NYECKUE BEIMUYMHBI: DJICKTPUUYECKUM 3apsij, CHiIa TOKa, DJIEKTPUUYECKOE
HaIpsKEHUE, AIEKTPUIECKOE CONIPOTUBIIEHUE, Pa3HOCTh MOTEHIIMANIOB, JIEKTPOABIKYILAS CHUIIA,
paboTa ToKa, WHAYKIMS MarHUTHOTO TOJs, cuina Awmepa, cuia JlopeHla, MHIYKTUBHOCTh
KaTYIIKH, SHEPTUsl 3JIEKTPUYECKOT0 W MArHUTHOTO TOJIeH, MEepUoJ W YacToTa KojeOaHuW B
KoJiebaTeIbHOM KOHTYpE, 3aps] U CHJia TOKa B MPOIECCe TAPMOHHUYECKUX DIIEKTPOMArHUTHBIX
KonebaHuii, QOKyCHOE pacCTOsIHHE€ W ONTHYECKas CHUJia JUH3bI, NMPHU OINHCAHUU MPABUIHHO
TPAKTOBAaTh (PU3UUYECKHA CMBICT HCIOIb3yeMbIX BEINUYHMH, UX OOO3HAYECHUS U CIUHUIIBI,
yKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEIHUMHY C JPYTUMU BETUYHHAMU;
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ONMCBHIBATH M3YYEHHBIC KBAHTOBBIC SBJICHUS M MPOLECCHI, HCIOJIB3YS (U3NUYECKUE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI U 4acTOTa CBETA, BHEPIUd U
uMnynbc (GOTOHA, TEPHOJ IMOJIypacnaja, SHEPIrHs CBA3M ATOMHBIX SAep, NPHU ONHCAHUU
NPaBUIBHO TPAKTOBATh (U3NYECKUN CMBICT HCIOJB3YeMbIX BEIMYMH, WX OOO3HAYCHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIIME AAHHYIO (PU3UYECKYIO0 BEIUYHMHY C JPYTUMHU
BEJIMYMHAMH, BBIYHCIIATH 3HAYCHHE (PU3UICCKOI BETHUUHBI;

aHATM3UPOBATh (PU3MUECKUE IMPOIECCHl U SBJICHUS, HMCIONB3YS (DU3MUECKHE 3aKOHBI U
OpUHOMIBL:  3akOH OMa, 3aKOHbl MOCJEAOBATENBHOIO U MAPAIICIBHOTO COEIUHEHUS
MPOBOJHUKOB, 3akoH JDkoyms—JIeHuna, 3akoH  JJIEKTPOMAarHWUTHOW  WMHAYKUHMH, 3aKOH
MPSIMOJIMHENHOTO PacIpOCTPaHEHUs CBETa, 3aKOHbl OTPAXEHHSI CBETA, 3aKOHBI IMPEIOMIICHHUS
CBeTa, ypaBHeHUE DitHIITeHa 11 hoToddhPexTa, 3aK0OH COXpaHEHUsI SIHEPTHH, 3aKOH COXPAHCHUS
UMITYJIbCa, 3aKOH COXPaHEHUs AJIEKTPUYECKOTo 3apsja, 3aKOH COXPaHEHHUS MAacCOBOIO YHCIA,
nocTynatel bopa, 3akoH paJMOaKTUBHOTO pacmaja, OpU 3TOM pa3jinyaTh CIIOBECHYIO
(GOpMyTUPOBKY 3aKOHa, €ro MaTeMaTHMYeCKO€ BbIpa)KEHHWE M YCIOBUS (TpaHUIbI, 00JIacTH)
MIPUMEHUMOCTH;

OTIPE/IENIATh HaIpaBJIEHWE BEKTOpa WHIYKIMM MAarHUTHOTO TOJS IMPOBOJHHUKA C TOKOM,
cwiisl AMriepa u cuiisl JIopeHna;

CTPOUTH M OIUCHIBATh U300pakeHHe, CO3JaBaeMOe TNIOCKUM 3€pKajioM, TOHKOH JIMH30M;

BBITIOJIHATh DKCIIEPUMEHTHI IO HCCIENOBAaHUIO0 (PU3MYECKHX SBJICHUI M MPOLIECCOB C
UCIIOJIb30BAHMEM  TPSAMBIX W KOCBEHHBIX HW3MEpEHWil: Tmpu 3ToM  (opMynupoBaTh
npobeMy/3aady ¥ TUIIOTE3Y YIEOHOTO SKCTIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIJI0KEHHOTO
000pyn0BaHuUs, IPOBOAUTH OMBIT U (POPMYJIHPOBATH BHIBObI;

OCYILIECTBJISITh NPSAMbIE U KOCBEHHBbIE H3MEPEHUs (U3NYECKUX BEIUYMH, IpPU 3ITOM
BBIOMpATh ONTUMAIbHBIA CHOCOO H3MEpPEeHUs M HCIOJb30BaThb W3BECTHBIE METOIbI OICHKHU
MOTPENTHOCTEN U3MEPEHUN;

HCCIIEI0BaTh 3aBUCUMOCTH (PU3NYECKUX BETUYMH C UCIIOJIb30BAHUEM IPSIMBIX U3MEPEHUIA:
IIPU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY, (DMKCHPOBATH PE3YyIbTAThl MOJTYYEHHOUH 3aBUCHUMOCTH
¢buznyecKkux BEIWYMH B BHUAE TaOMUIl M TpaQuUKOB, Je€1aTh BBIBOABI IO pe3yibTaTaMm
UCCIIEIOBAHUS;

coOnrofaTh mMmpaBuia 0€30IacCHOrO TpyAa IMPU MPOBEACHUM HCCIEIOBAaHUI B paMKax
y4eOHOTO0 HJKCIIEpUMEHTa, Y4eOHO-HCCIEeIOBAaTEIbCKOW W MPOEKTHOM  JIEATENBHOCTH C
HCIO0JIb30BAHUEM U3MEPHUTENLHBIX YCTPONUCTB U JIabOpaTOPHOro 000PyI0BaHUS;

pemiatb pacu€THble 3aJayd C SBHO 3aJaHHON (U3MUYECKON MOJeNblo, HCIONb3Ys
(u3nyeckue 3aKOHBI ¥ MPUHIIUIBI, HA OCHOBE aHAJIM3a yCIOBUS 33/1a4l BHIOMPATh (PU3NUYECKYIO
MOJENb, BBIACIATh (U3MYECKUE BEIUYMHBI M (OpPMYJbl, HEOOXOAUMBbIE ISl €€ pellieHus,
MIPOBOJHUTH PACUYETHI U OIICHUBATh PEAIbHOCTH MOJYYEHHOTO 3HAaYeHUs PU3NUECKON BEIHUMHBI,

pelath KaueCTBEHHBbIC 3aJaud: BBICTPAWBATH JIOTMYECKU HENPOTUBOPEUYUBYIO ILIETIOUYKY
paccyXJeHUl ¢ OOPON Ha U3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

HCII0JIb30BATh MPH PEIICHUHU Y4eOHBIX 33]]a4 COBpEMEHHbIe HH(POPMAIIMOHHBIE TEXHOJIOTUN
JUIA TIOMCKa, CTPYKTYPHPOBaHUsS, HUHTEPIPETAllMd U MPEJCTaBICHHUs Y4eOHOW U Hay4dHO-
MONYJSIpHOM HH(GOPMaIIUU, TOTYYCHHON U3 PA3IIUYHBIX ICTOYHUKOB, KpUTHUYECKU aHATH3UPOBAThH
MoJIy4aeMyro HH(OopMaIuio;

OOBSICHATH MPUHIUIBI ICHCTBHSI MAIlIMH, TPUOOPOB U TEXHUUECKUX YCTPOWUCTB, pa3avyaTh
yCJIOBHA UX O€30MIaCHOTO MCIIOJIb30BAaHUS B TOBCEHEBHOM JKU3HU;

MPUBOANUTH MPUMEPHI BKJIA/Ja POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MPOLIECCOB OKPY)KAIOLIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKHUE 3HAHUS MO (PU3UKE B TOBCEJHEBHOM )KU3HHU JUIsl 0 OecTieyeHns
6€30MacHOCTH MpHU 00palleHUH ¢ PUOOPaMHU U TEXHUUECKUMH YCTPOHUCTBAMH, Ul COXpaHEHUS
3JI0POBBSI U COOJIIOJICHHS HOPM 9KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH Cpe/ie;
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paboTath B Ipymie ¢ BHIIOJHEHUEM PAa3UUHBIX COLUAIBHBIX POJICH, IUIAHUPOBATh paboTy
IPYNIbl, PAaUUOHAIBHO pacHpeleNsaTh OOA3aHHOCTM U IUJIAHUPOBATh JESATENIBHOCTb B
HECTaHJAPTHBIX CUTYalUsIX, aJ€KBaTHO OLICHMBATh BKJIAJ KAKJIOT'O M3 YYACTHUKOB I'PYIIIBI B
pelIeHNnEe pacCMaTPUBAEMON ITPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
Paznea 1. PUBUKA U METO/IbI HAYUYHOTI'O ITO3HAHMU S
bu6moreka [IOK
1.1 ) 2
. https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6moreka [IOK
21 Kuiemariica 0 1 https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
22 Aunaica ! 1 https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 5 1 1 htts://m.edsoo.ru/7fALbF72
Utoro no pazneny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuorexa [IOK
3.1 10 1 1
TEOPUU https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJIUHAMUKHI 9 1 Eubmiorexa IOK

https://m.edsoo.ru/7f41bf72
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33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [JOK
' Ma30BLIE IIEPEXOIBI https://m.edso0.ru/7f41bf72
Hroro no pazgeny 24
Paznen 4. DQJIEKTPOIMHAMUKA
bubmmoreka [{OK
4.1 1 1
ueKTpocTatiiia 0 https://m.edsoo.ru/7f41bf72
[TocTosiHHBIM 2neKTpudYecKuid TOK. TOkM B bubnuorexa [JOK
4.2 12 1 2
pPa3IMYHBIX Cpesax https://m.edso0.ru/7f41bf72
Hroro mo pazgeny 22
PezepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 5
11 KJIACC
Kosan4yecTBo yacos JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iejioB U TeM (ungposbie)
Ne i/mn Konrpoabusie | IIpakTuueckue
NPOrpaMMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOJANHAMUKA
11 MarnuTHO€ noJjie. DIeKTpoMarHuTHast 11 1 3 bubnunoreka [JOK
' UHIYKIHS https://m.edsoo.ru/7f41c97¢c
Hroro no paszneny 11

Pasnen 2. KOJIEBAHUA U BOJIHbBI

23



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c

21 MexaHW4eCKHEe U 3JIEKTPOMArHuTHBIE 8 bubnuorexa [JOK
' KOJIeOaHus https://m.edsoo.ru/7f41c97c
99 MexaHW4eCKHEe U 3JIEKTPOMArHUTHBIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 11 0 bubmorera [JOK
https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pazznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBBHI CHIEITUATBHON TEOPUH 4 0 bubnuorexa [JOK
' OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 4
Pasgen 4. KBAHTOBAS ®U3UKA
4.1 OneMeHThI KBaHTOBOW ONTHKHA 6 1 bubmmorexa [OK
https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.2 Crpoetine aroma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.3 ATOMHOE /PO > ! https://m.edsoo.ru/7f41c97c
Utoro no pazneny 15
Paznen 5. DJIEMEHTBI ACTPOHOMMUHU U ACTPODPU3UKHU
bu6mmoreka [JOK
5.1 DeMeHTBl aCTPOHOMUHU U aCTPOPU3UKU 7 1 httos://m.edsoo.ru/7fA1c97c
Wtoro mo pazneny 7
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Paznea 6. OGOBLIAIOIIEE IOBTOPEHUE

bu6mmoreka [IOK
A1 4
6 Obobmaromee nosropere https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 7
INOYPOYHOE INVIAHUPOBAHUE
10 KITIACC
KonuvecTBo yacos JJIeKTPOHHbIE
Ne undponbie
Tema ypoka KonrTpoabubie | IlpakTHueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypcsl
1 ®dusuka — Hayka o npupoje. Hayunsie 1 bubnuoreka [JOK
METO/Ibl TIO3HAHUS OKPYKAIOIIET0 MUpPa https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusuku B hopmupoBanun
2 COBPEMEHHOM Sa HOU Kq; I;I/IHIi MHpa, B 1 bubmorexa [TOK
p . i p vp ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JeSITeNbHOCTH JTI0IeH
Mexannyeckoe nBuxeHue. OTHOCUTEIHHOCTh
3 MEXaHUYECKOTO ABIKeHus. [lepememnenue 1 bubmmorexa [JOK
A - epeMen ’ https://m.edsoo.ru/ff0c3508
CKOPOCTh
. bubmuoreka [JOK
4 PaBHOMEpHOE MPSAMOTMHEWHOE IBIKEHUE 1

https://m.edsoo.ru/ff0c3620
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VYckopenune. PaBHoyckopeHHOE

bu6mmoreka [{OK

> MIPSIMOJIMHEUHOE IBUKCHHE https://m.edsoo.ru/ff0c372e
6 CBoOoiHOE MTafieHue. Y CKOpeHne bubnuorexa [JOK
cBOOOTHOTO Ta/ICHHS https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiitHoe nBuxenue. /[prxenue bubmmoreka [IOK
MaTepUaIbHON TOYKHU 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
8 KonTponsnas pabora no teme "Knunemaruka"
[Tpunnunm oTHOCUTENBHOCTH ["anmmest.
9 WNuepunaneHble cuctemsl oTcuera. [IepBbii Bubmmorexa [JOK
https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cuina. [IpuHuun cynepno3unuu
10 cui. Bropown 3akon HerotoHa st bubnuoreka [IOK
MaTepuaibHOW TOUYKU. TpeTnil 3aKoH https://m.edsoo.ru/ff0c3be8
HeroToHa ans MaTepuanbHBIX TOUEK
1 3aKkoH BceMHUpHOro TsaroteHus. Cumna bubnuoreka [IOK
TsbkecTu. [lepBasi KocmMuyeckasi CKOpOCThb https://m.edsoo.ru/ff0c3d00
bu6mmoreka [JOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena htts://m.edsoo.ru/ff0c3el8
Cuina tpenus. Kosxddunment tpenus. Cuna
13 COHpOTEIBJ‘IeHI/I}I Hp%l(b,I[BI/I)KeHI/II/II) Tena B bubmmorexa [JOK
https://m.edsoo.ru/ff0c3f76
KUJKOCTHU WM Ta3e
14 Jlaboparopnas pabota "M3ydyeHue ABMKEHUS
TeJa 10 OKPYKHOCTH"
15 [TocTynarenbHO€ 1 BpalaTeIbHOE JBUKEHUE bubnunoreka [JOK

a0COIOTHO TBEPAOTO Tena. MOMEHT CHIIBI.

https://m.edsoo.ru/ff0c41a6
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[iteuo cusbl. YciioBUsL paBHOBECHS TBEPAOTO
Tena

NMnynbc MaTepHaIbHONW TOYKH, CUCTEMBI
MaTepuaabHbIX TOUeK. mmynbe cuibl. 3akoH

bu6mmoreka [IOK

16
COXpaHEHUs UMIyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBKEHUE
Mexanuveckasi paboTa U MOITHOCTh CHUJIBI.

17 Kunernueckas sHEprus MaTepHagIbHON bubnuorexa [JOK
Touku. Teopema 00 H3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPTUU
[TorenumaneHas sHeprus. [loTeHnnanpHas
SHEPTHsl ynpyro nepopMupoBaHHOU

bu6mmoreka [IOK
npyxuHsbl. [loTeHmanbHas sHeprus tena

18 G OBCDXHOCTH 3eMuTi https://m.edsoo.ru/ff0c461a

P ' https://m.edsoo.ru/ff0c478c
[ToTeHumanpHbpIE U HETOTEHIUAIBHBIE CUIIBI.
3aKOH COXpaHEHUSI MEXaHUYECKOW dHEPrUur

19 JlaGoparopHas paboTa «/3yuenue 3akoHa
COXpaHEHUsI MEXaHUYECKON IHEPTrUn»

20 KontponbHas padoTa no teme «/{uHamuka. bubnuoreka [JOK
3aKOHbI COXPAHEHUS] B MEXAHUKE» https://m.edsoo.ru/ff0c4b74
OCHOBHBIE MOJIO)KEHUS MOJIEKYIISIPHO-

. bubmuoreka [JOK
21 KHUHETH4eCKOH Teopuun. bpoyHoBckoe
https://m.edsoo.ru/ff0c4dc2
nsuxenue. Auddyzus
XapakTep ABUKEHUS U B3aUMOIECUCTBUS
22 yacTHI] BeuecTBa. Moienu CTpOeHHUs ra3oB,

YKUJIKOCTEN U TBEPIBIX TEI
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Macca monekyn. KonnuecTBo BemecTsa.

23 [Tocrositnnas ABoraapo
24 TermmoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [lkana remneparyp Llenscus
o5 Wneanpusiii raz 8 MKT. OcHOBHOE bubmmoreka [IOK
ypaBHeHne MKT https://m.edsoo.ru/ffOc4fde
AOcoiroTHas TeMIiepaTypa Kak Mepa cpeaHeit
26 KMHETUYECKOM BHepll:“)I/II/IyJI;BI/I)KeHI/IﬂpMOJI'I)eKYH. bubmmorexa [OK
. https://m.edsoo.ru/ff0c511e
VYpaBaenue Menpeneena-Knanelipona
27 3akoH JlanmpToHA. ["a30BbIe 3aKOHBI
28 H3omporiecchl B U1eaibHOM ra3e u ux bu6moreka [IOK
rpaguvecKoe MpeICTaBICHNE https://m.edsoo.ru/ff0c570e
29 JlaGopaTopHas paboTa « IKCTIEepUMEHTAIbHAS
npoBepka 3akoHa ['eii-JIroccakay»
30 KonTtponbHas padoTa o Teme
"MonexynsapHas pu3uka"
BuyTpeHnHsis sHeprusi TepMOAUHAMUYECKO N
31 CHCTEMBI ¥ CIIOCOOBI €€ M3MECHCHUSI. bubnuoreka [JOK
KomuuecTBo TemuioTs u padota. BHyTpeHH s https://m.edsoo.ru/ff0c5952
SHEPrusi OJTHOATOMHOIO UEaTBbHOTO rasa
bubmuoreka [JOK
32 Bt Teronepesain https://m.edsoo.ru/ff0c5c36
33 KonundecTBo TENMIOTHI py Temionepeaaye. bubnuoreka [IOK

VYennrHag TEIIOEMKOCTE BellecTBa

https://m.edsoo.ru/ff0c5¢c36
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[IepBblii 3aKOH TEPMOJUHAMUKH U €T0

34 MIPUMEHEHNE K HU30IporieccaM. AnradaTHbIA bubnmorexa LOK
P P ' https://m.edsoo.ru/ffOc5efc
poIiecc
HeobOpaTumocTh IpOIIeCCoB B MIPUPOIC. bubnuorexa [JOK
35 .
BTopoii 3ak0H TepMOIUHAMUKHI https://m.edso0.ru/f0c6230
36 [Tpuniun nevicteus u KII/ TermoBoi bubmmoreka [{OK
MamuHbl. ki Kapro u ero KII/] https://m.edsoo.ru/ff0c600a
37 DKOJIOTHYECKHE MPOOIEeMbl TEIUIOIHEPT €TUKH
38 O6o06matomuii ypok «OCHOBBI bubnuotexa [JOK
TEPMOJUHAMUKU» https://m.edsoo.ru/ff0c6938
39 KonTponsHas paborta no teme «OCHOBBI bubnuoreka [JOK
TEPMOJAUHAMUKU» https://m.edsoo.ru/ff0c6a50
[TapoobOpazoBaHue 1 KOHIEHCAIHSI.
40 Hcnapenune. Hacwimennsiii map. JlaBiaeHue bubmorera [JOK
P ) R p- https://m.edsoo.ru/ff0c63b6
HacblIIeHHOTO Tlapa. Kunenue.
AOCOI0THAs U OTHOCUTEIIbHAS BIIAXKHOCTh bubnuoreka [JOK
41
BO3/yXa. https://m.edsoo.ru/ff0c64d8
Trepnoe Teno. Kpucramimyeckue u
42 amopdHbIe Tela. AHU30TPOITHUS CBOWCTB bubnuoreka [JOK
KpuCTauoB. JKuKue KpucTasibl. https://m.edsoo.ru/ff0c65f0
CoBpemMeHHbIE MaTepUabl
43 [lmaBnenue u kpucraumm3auus. Y genbHas bubnuoreka [JOK
TeruioTa riasnenus. Cyonumanus https://m.edsoo.ru/ff0c6708
44 VYpaBHeHHE TEIUIOBOrO OaaHca Bubmmorexa LIOK

https://m.edsoo.ru/ff0c6820
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DnexTpusanus Tea. DINeKTPUIECKUHU 3apsil.

bu6mmoreka [{OK

45 JIBa BU/1a QIEKTPUYECKHUX 3aps1/I0B https://m.edsoo.ru/ff0c6bcc
[TpoBOTHUKY, TUIIEKTPUKH U
46 MOJTYITPOBOJIHUKHU. 3aKOH COXPAHECHHUS brbamorexa [OK
https://m.edsoo.ru/ff0c6bcc
ANEKTPUUECKOTO 3apsiaa
47 B3aumonencreue 3apsinoB. 3akoH Kymona. bubnuoteka [JOK
To4euHBIN IIEKTPUUECKHUH 3apsif https://m.edsoo.ru/ff0c6ces
OnexTpuueckoe nojue. Hampsok€HHOCTH
aneKTpudecKkoro noJis. [IpuHnun
48 CYNEPIO3UINH AIEKTPUIECKHUX TTOJICH. Bubmmorexa [JOK
. https://m.edsoo.ru/ff0c6df2
JIvHWY HANPSHKEHHOCTH 3JICKTPHYECKOTO
oJIst
49 PaboTa cui a1eKTpoCcTaTHIeCcKOro moJsl. bubnuoreka [IOK
IToTenmnman. PasHOoCTh MOTEHIINAIOB https://m.edsoo.ru/ff0c6f00
[IpoBOIHUKY U TUAJIEKTPUKHU B
50 BJII)GKTpiCTaTI/I‘{eI([JKOM ncf)ne. Bubmmorexa [IOK
https://m.edsoo.ru/ff0c7018
JysnexTpuueckas MpOHULIAeMOCTh
DIEeKTPOEMKOCTh. EuHuUIIbI
51 anekrpoémkoctu. Konaencarop bubnuorexa [JOK
DNEeKTPOEMKOCTD IIJIOCKOTO KOHJAEHCATOPA. https://m.edsoo.ru/ff0c72c0
DHeprus 3apsHKEeHHOTO KOHAEHcaTopa
[TpuHIMT OeiCTBUS U TPUMEHEHHE
59 KOHJICHCATOPOB, KOMUPOBAIBHOTO arfrmapara, bubnuoreka [JOK

CTPYMHOTO IPUHTEPA. DIEKTPOCTaTUYECKAs
3amuTa. 3a3eMieHue npuoopos

https://m.edsoo.ru/ff0c7126
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CBs13b MEX1y HaIlPSI>KEHHOCTBIO
NEKTPOCTATHYECKOTO MOJIS U PA3HOCTBIO
MOTEHLIUAJIOB. DKBUIIOTEHIIMAIbHbBIE
IIOBEPXHOCTHU

54

KonTposbHas pabora no teme
"DnexkTpocraTtuka"

55

DNeKTpUUYECKUi TOK, YCIOBUS €ro
cymectBoBaHusl. [loctosuusiii Tok. Cuna
toka. Hanpsbkenne. ConpoTtuBieHue. 3akoH
Oma mi1g yyacTka nenu

56

[TocnenoBarenpHOE, MapauIeIbHOE,
CMEIIaHHOE COETMHEHHE TIPOBOTHIKOB.
JlabopaTtopHas pabota «3yuenne
MOCIIEIOBATEIHHOTO M MapauIeIHbHOTO
COCIIMHEHUS! TIPOBOJHUKOBY»

bu6moreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTH AJIEKTPUUYECKOTO TOKA.
3akoH Jlxoyna-Jlenma

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

58

3akoHn OMa JyIsi IOJTHOM (3aMKHYTOM )

BHGKTqueCKOﬁ OCIIN. KOpOTKOC 3aMbIKaHUC.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

Jlaboparopnas pabota "U3zmepenue 31C
MCTOYHUKA TOKA M €0 BHYTPEHHETO
COINPOTHUBJICHUS"

bubmuoreka [JOK
https://m.edsoo.ru/ff0c8c56

60

DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX
METAJUIOB. 3aBUCUMOCTb COITPOTHUBIICHUS
METAJUIOB OT TEMIIEPaTyphl.
CBepxXnpoBOIMMOCTh
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61 DneKTpuyecKuu TOK B Bakyyme. CBoUCTBa 1
AIEKTPOHHBIX MyYKOB
[TonmyrpoBOAHHMKH, UX COOCTBEHHAS U
62 IpUMecHas IpoBoauMocTh. CBorcTBa P—N- 1 bubnmorexa [TOK
p POBOA ’ P https://m.edsoo.ru/ff0c84ae
nepexoja. [loynmpoBoIHUKOBBIE TPHOOPHI
DNEeKTPUYECKUH TOK B PacTBOpax U
63 pacruiaBax 3J€KTPOJIMTOB. 1 bubnuorexa [JOK
DNEeKTPOTUTHIECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DJIEKTPUYECKUH TOK B ra3ax.
. . bubnuorexa [JOK
64 CaMOCTOSITEIILHEIM U HECAMOCTOATEILHBIN 1
https://m.edsoo.ru/ff0c84ae
pazpsa. Monnus. [1nasma
DneKTpUYECKUE TPUOOPEI U YCTPOMCTBA U UX
65 I aKTEIIeCKOG I I/II)MGHSHI/IC };'I Ia)ualzma 1 bubmmorexa TOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHUKHU 0€30MaCHOCTH
Kontponbhas padoTa o teme «IlocTossHHBIN
66 DIIEKTPUUYECKUI TOK. TOKM B pa3saInUHBIX 1 bubmorexa [IOK
P ' P https://m.edsoo.ru/ff0c8a8a
cpenax»
67 O06o0mmaronuii ypok 1mo teme 1 bubnuorexa [JOK
«INEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
. bubnuoreka [JOK
68 006006 10 1
ODIATOIIH YPOX 110 TeMam 11 rracea https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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KoaunuyecTBo 4acoB

DJIeKTPOHHbIE

Ne uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
ITocTosTHHBIE MAarHUTHI M KX
1 B3anmoieiicTere. MarautHoe nose. Bektop 1 bubnuoteka [JOK
MAarHUTHOM UHAYKIMH. JINHUM MarHUTHOM https://m.edso0.ru/ff0c9778
WHIYKITHHA
MarsuTHO€ T0JIe TPOBOTHUKA C TOKOM.
2 OmnwiT Dpcrena. Bzaumoaeiicteue 1 bubmmorexa TTOK
p ’ https://m.edsoo.ru/ff0c98fe
MIPOBOTHUKOB C TOKOM
3 JlabopaTtopHas paborta «3yuenne 1 1 bubnuoreka [IOK
MAarHUTHOTO TMOJISt KATYIIKH C TOKOM)) https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHMTHOTO TOJISI HAa MPOBOIHUK C
4 tokoM. Cmita Amriepa. JlabopaTopHas pabora 1 1 bubmuoreka [JOK
«HccaenoBanue eUCTBUSA NOCTOSIHHOTO https://m.edsoo.ru/ff0c9acO
MarHuTa Ha PaMKy ¢ TOKOM»
JlelicTBME€ MarHUTHOTO TOJISI Ha
5 JIBAXK Tocs 3apspDKeHHYIo yacTuly. Cuia 1 bubmmorexa [TOK
Yy P yio 4 https://m.edsoo.ru/ff0c9df4
Jlopenma. Pabota cunbl Jlopenna
DOnexTpoMarHuTHast UHAYKIus. [ToTok
5 BEKTOpa MarHuTHoU nuaykuuu. J/1C 1

MHAYKIMH. 3aKOH 3JIEKTPOMarHUTHOM
uHaykun Papazaes
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Jlaboparopras pabota «VcciienoBanue
SABJICHUS BHCKTpOMaFHHTHOﬁ HHIAYKIUN

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTB. SIBI€HUE CAMOUHIYKIIUU.
O/1C camOMHIyKIMH. DHEPrUsi MAarHUTHOTO
TOJISl KATYIIKH C TOKOM. DJIEKTPOMAarHuTHOE
moJie

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckne ycTpoiuCcTBa U UX IPUMEHEHHUE:
ITIOCTOSIHHBIE MATHUTBI, 3JIEKTPOMArHHTHI,
AJIEKTPOJIBUTATENb, YCKOPUTEIU
AJIEMEHTApHBIX YaCTHUIl, HHAYKIMOHHAs [1€Yb

10

O6o06maromuii ypok «MaraHuTHOE ToJIe.
BJ'IGKTpOMaFHI/ITHaﬂ HUHAYKIHS>

bu6moreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTtponbHas padoTa no teme «MarHutHoe
noJie. DIeKTPOMarHuTHas MHIYKIUS»

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

12

CBo0OogHBIE MEXaHNYECKHUE KOIeOaHMs.
I"apmonnueckue konebanus. YpaBHCHHE
rapMOHHYECKHX KoJjiebanuii. [IpeBpamenue
SHEpPruu

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHas pabota «OmnpeneneHue
YCKOPEHUs1 CBOOOTHOTO TaICHUS IIPH
MIOMOIIIA MasITHUKA)

14

Konebarenbubid koHTYp. CBOOOAHBIE
3JIEKTPOMAarHUTHBIC KOJICOAHUS B UICaIbHOM
KoJe0aTeIbHOM KOHTYpE. AHAIOTHUS MEXTY
MEXaHUYECKUMU U DIEKTPOMArHUTHBIMU
KOJIeO0aHUsIMHU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820
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15

®opmyna ToMcoHa. 3aKOH COXpaHEHHS
SHEPTUU B UICATHHOM KOJICOATSIIEHOM
KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencraBnenue o 3aTyxaroIuX KojaeOaHUsX.
BoiHyX/IeHHbIE MEXaHUYEeCKHE KOJIeOaHHUsI.
Pesonanc. BeiHyxneHHbIE
QJICKTPOMArHUTHBIC KoJieOaHus

bu6moteka [IOK
https://m.edsoo.ru/ff0cbb86

17

[lepemenHbIn TOK. CHHYCOUJAIbHBIN
IIEPEMEHHBIN TOK. MOIITHOCTh NEPEMEHHOTO
TOKa. AMIUTUTYJHOE U JEUCTBYIOIIEE
3HAYEHHME CUJIbI TOKA W HANPSHKEHUS

bu6moreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpanrcdopmarop. [IpousBoacTso, nepenaya u
noTpebIeHNE IIEKTPUUECKON PHEPT M.

19

YCTpoHCTBO M MPAKTUUECKOE TPUMEHEHUE
AIIEKTPUYECKOTO 3BOHKA, T€HEpaTopa
MIEPEeMEHHOT0 TOKa, JIMHUM 3JIeKTponepeaay.
DKOJIOTHYECKHE PUCKU IIPU MTPOU3BOJICTBE
anektposaneprun. KynpTypa ucnoib30BaHus
AJIEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HU

bu6moreka [IOK
https://m.edsoo.ru/ff0cc324

20

MexaHu4yecKue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Ckopoctsb
pacipocTpaHeHus U IJIMHA BOJHBI.
[TonepeyHsie ¥ MPOIOTBHBIE BOJTHBI

bubmuoreka [JOK
https://m.edsoo.ru/ff0cca54

21

3Byk. CKOpOCTh 3ByKa. [ pOMKOCTB 3BYyKa.
Beicorta Tona. TemOp 3Byka

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcccOc
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29 DNEeKTPOMAarHUTHbIE BOJIHBI, UX CBOUCTBA U bubnuorexa [JOK
ckopocTsb. [IIkana 31eKTpOMarHuTHEIX BOJIH https://m.edsoo.ru/ff0ccfe0
93 [TpyHIMIIBI PATUOCBSI3U U TEICBUICHHMSL.
PazButune cpencts cBa3u. Pagnosiokamus
bu6mmoreka [IOK
24 Kontponbnas padota «KonebaHust 1 BOJTHBDY
p P https://m.edsoo.ru/ff0cc6f8
[IpssMonMHENHOE pacIpOCTPAHEHNE CBETA B
25 OJTHOPOIHOM cpejie. ToueuHbIi HCTOYHUK bubmmorexa LOK
p pene. https://m.edsoo.ru/ff0cd350
ceera. JIyd cBera
OTtpakeHue cBeTa. 3aKOHBI OTPAKEHHUS
26 cgeta. [locTpoeHune H300paKEHUH B TUIOCKOM brbmorexa [IOK
’ p P https://m.edsoo.ru/ffOcd4e0
3epkaie
[Ipenomnenue cBera. [lomHOE BHYTpEeHHEE
27 otpaxkeHue. [IpenensHbIH YyIoJl HOJIHOTO bubmmorexa LOK
P P - https://m.edsoo.ru/ffOcd7{6
BHYTPEHHETO OTpPaKeHUS
08 JlabopaTtopHas pabora «3mepenue bubnuoreka [JOK
MOKa3aTesis IPEJIOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenne n300pakeHul B JIMH3E.
29 dopMyIia TOHKOU JIUH3BI. Y BEIUYCHHUE bubmorexa HOK
P ’ https://m.edsoo.ru/ffOcddle
JIUH3BI
Jlaboparopnast pabota «Onpenenenue
30 OTITUYECKOM CUJIBI U (POKYCHOTO PACCTOSIHUS
coOuparoren JUH3bD»
31 Hucnepcus cBeta. CIoxHBIN cocTaB 6e10ro

cBeta. [[Ber

36
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Wutepdepenmms ceera. Judpakius cera.

bu6mmoreka [IOK

32
Hudpaxronnas pemeérka https://m.edsoo.ru/ffOced22
33 Jlaboparoprast padota "M3mepenue JTUHBI
CBETOBOM BOJIHBI"
34 [TorepeyHOCTh CBETOBBIX BOJIH. bubnuorexa [JOK
[Tonspuzanusa ceera https://m.edsoo.ru/ffOcf02e
35 OnTryeckue MpuOOPHI U yCTPOiicTBa U
YCIIOBUS WX 0€30TIaCHOTO TPUMEHEHUS
['paHUIBI MPUMEHUMOCTH KJTACCHISCKON
36 MexaHukH. [TocTynaTel cCienualTbHOW TEOPHH Bubamorexa [IOK
’ y H p https://m.edsoo.ru/ff0cf862
OTHOCHTEIIEHOCTH
37 OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH. bubnuoreka [IOK
3aMeIJIeHre BPEMEHHU M COKPAIIEHUE JITTUHBI https://m.edsoo.ru/ffOcfa42
DHEPrusi ¥ UMITYJIbC PEISITUBUCTCKOU
38 gactubl. CBI3b Macchl C DJHEPTUEH U bubmmorexa LOK
] P https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPrusi MoKos
KonTpombnas pabora no teme «OnTHka.
39 OCHOBHI CrIeITUATBHON TEOPUHU bubmmorexa [TOK
1 P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH»
40 ®otounbl. opmyna [1nanka. Dueprus u bubmuoreka [JOK
UMITyIbC GOTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpsiTHE U HccaenoBanue Gotoddexra. bubnuoreka [JOK
OnbiThl A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akonsl poTodhdekTa. YpaBHEHHE
. (Ii P P bubmuoreka [JOK
42 OuHirenHa 11 porodppexra. «KpacHas

rpanuna» Gortosdpdexra

https://m.edsoo.ru/ff0d015e
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JHasnenue ceera. Onbitel [1. H. JIeGenena.

bu6mmoreka [IOK

43 XUMHYECKOE JICUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHn4ueckne ycTpouCcTBa U IPAKTUYECKOE
npuMeHeHne: (OTOIIEMEHT, (OTOAATIHK,
44 C(I:J'IHGLIHaSI 6a1("1;pes[, CBeTozmg)n. Pemenue bubmmorexa [TOK
. https://m.edso0.ru/ff0d0302
3a7a4 1Mo TemMe « IJEMEHThI KBAaHTOBOM
OTITUKH
4 KonTponsnas pabora no teme "CBeToBbIe
> KBaHTHI"
Moaens aroma ToMcoHa. ONBITHI
46 Pezepdopna mo paccessHUIO 0-9aCTHII. brbmorexa [IOK
https://m.edsoo.ru/ff0d091a
[Imanerapnas MoJeab aToMa
bu6mmoreka [IOK
47 Kairosbie noctynatsi bopa https://m.edsoo.ru/ff0dOafa
Wznydenne u norsomnieHrue GOTOHOB MpH
48 nepg;:oz[e aToma C OJTHOTO y(£OBH$I 3HCII))FI/II/I bubmorexa [IOK
. https://m.edsoo.ru/ff0dOafa
Ha apyroi. Buapl criekTpos
BoaHoBEIe cBOMCTBA yacTUIl. BOJHEI ¢
49 bpowuis. KopnyckynsipHO-BOJTHOBOW bubnuorexa [JOK
nyanu3M. CIOHTaHHOE U BBIHYXK/IEHHOE https://m.edsoo.ru/ff0d0ca8
U3ITy4YeHue
OTKpBITHE PaTMOAKTUBHOCTH. OTIBITHI
Pezepdopra o onpeneneHno cocraBa
50 paaroaKkTUBHOTO n3nydeHus. CBoiicTBa bubnuorexa [IOK

anb(a-, 6era-, raMmma-u3aydeHus. BnusHue
PalMOaKTUBHOTO paclajia Ha KUBbIE
OpraHU3MBbl

https://m.edsoo.ru/ff0d0fd2
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51

OTKpbITHE IPOTOHA U HEUTPOHA. M30TOIBI.
Anbda-pacniag. DIeKTPOHHBIN U
MO3UTPOHHBIW OeTa-pacmaj. ['amma-
U3JIy4yeHue

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d1162

52

DHeprus cBA3M HyKJIOHOB B sifipe. SnepHbie
peakuuu. Snepusid peakrop. [Ipodiemst,
IIEPCIEKTUBBI, SKOJIOTUUECKHUE ACTIEKTHI
SIIEPHOU DHEPTETUKH

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d1356

53

OneMeHTapHble YacTulbl. OTKpBITHE
MO3UTpOHA. MeTo 1l HAOTIOICHUS 1
PErucTpainviv 3JICMCHTAPHBIX YaCTHII.
«DyH1aMeHTaIbHbIE B3aUMOJIEUCTBUS.
EnuncTBO (hr3mvecKkou KapTUHBI MUPa»

bu6moreka [IOK
https://m.edsoo.ru/ff0d0e38

54

KontponbHas padora o teme " dusnka
aToMa U aTOMHOTO siapa"

55

Bun 3831000 HeOa. Co3Be3nus, IpKue
3BE3IBI, INTAHETHI, UX BUAUMOE IBIKEHHUE.
CosHeyHast cucreMa

56

Counnne. CoHeuHas akTUBHOCTE. MICTOYHUK
sHepruu CoJiHIIa U 3BE3]

57

3B€3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE34bI IIIABHOH ITOCIEN0BATEILHOCTH.
Buyrpennee ctpoenue 38€31. COBpeMEHHbIE
MIPEJCTABICHUS O IPOUCXOKICHUHN U
spororuu CoIHIIA U 3BE3]
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58

Mneunsin [1yre — Hama I'anakTuka.
[Tonoxenue u apmxenue CoyiHLa B
lNanmaktuke. ['anaktuku. YepHble ABIPHI B
sIpax rajJakTUK

59

Bcenennas. Pasz6eranue ranaktuk. Teopus
Bosemoro B3peiBa. PenukroBoe nsnyyeHue.
MeraraiakTuka

60

Hepemennsie mpo6iieMbl aCTpOHOMUHT

61

KonTtponpHas padota «1eMeHTHI
aCTPOHOMHUU U aCTPOPUIUKU»

62

O6o6maromuit ypok. Ponb ¢pusuku u
ACTPOHOMHH B SKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COMMAIIBHOMN M STHYSCKOM
cdepax nesaTenbHOCTH YeloBeKa

63

O6o06matomuii ypok. Poss u mecto pusuku
Y aCTPOHOMHH B COBPEMEHHOW HAyYHOM
KapTHHE MHpa

64

O6o06matomuii ypok. Posbs pusmdeckoit
Teopuu B GOPMUPOBAHHUH MTPEICTABICHHIA O
bu3nvecKoil KapTHHE MUpa

65

O6o6maromuii ypok. Mecto gusudeckoi
KapTUHBI MUPA B O0IIEM STy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJICTABICHHUH O
pHupoJie

66

PesepBHbIi ypok. MaruutHoe mnoie.
DNEeKTpOMarHuTHAasI NHYKIHS

40




PesepBubiit ypok. Ontuka. OCHOBBI

67 1
CIIEUANTBHON TEOPHH OTHOCUTEIBHOCTH
68 Pesepnsiit ypok. KBanTtoBas ¢usmka. 1 bubnuorexa [JOK
DNEeMEHTHI aCTPOHOMHUU U aCTPOPU3UKU https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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