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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma no ¢usnke 6a30BOro ypoBHs Ha ypOBHE CpeHEro oouiero ooOpa3oBaHus pa3paboTaHa
Ha OCHOBE TOJIOKEHUI 1 TpeOOBAaHUH K pe3ylibTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMmBl,
npezacrasieHHbix B PI'OC COO, a takxke ¢ yuérom (enepanbHoil paboueil mporpaMMbl BOCIIUTAHUS H
KOHLIENIMK MpenoAaBaHust ydeOHoro mpeamera «®usnka» B 00pa3oBaTelIbHBIX OpraHU3ALUAX
Poccuiickoii @eneparum, peaan3yonx OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Conepxanue mporpaMMmel 1Mo (uU3MKe HampaBieHO Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYWYHOM
KapTUHBI MUpa odyuatommxcs 10—11 kmaccoB npu oOyueHnn ux gusnke Ha 6a30BOM YpOBHE Ha OCHOBE
CHUCTEMHO-/ICSITEIIBHOCTHOTO 1oaxoa. [Iporpamma no ¢usuke coorBercTByeT TpeboBanusm GI'OC COO
K IJAHUPYEMBIM JIMYHOCTHBIM, NPEAMETHBIM U METalPEIMETHbIM pe3yibTaTaM OOyuYeHMs, a TaKxkKe
YYUTBIBAET HEOOXOAMMOCTh pealn3allii MEXKIPEIMETHBIX CBS3eH (PU3MKH C €CTECTBEHHO-HAYYHBIMU
y4eOHBIMH TIpeaMeTaMu. B Hell onpenenstoTcsi OCHOBHBIC eI M3y4YeHHs] (PU3UKU Ha YPOBHE CPEIHErO
obmiero oOpa3oBaHus, IJIaHUpPYEMble pE3ylbTaThl OCBOCHMsSI Kypca (DU3MKHM: JIMYHOCTHBIE,
MeTalpeIMeTHbIe, IpeAMETHbIE (Ha 6a30BOM YpOBHE).

[Tporpamma 1o (pu3nKe BKIIOYAET:

IUTAHUPYEMBIE PEe3yNIbTaThl OCBOEHHS Kypca (u3uku Ha 0a30BOM YpOBHE, B TOM YHCJE MpPEAMETHBIE
pe3yibTaThl [0 rofaM o0y4YeHHUs;
coJiepkanue yueOHoro npeamera «DOu3nkay 1o rogaM o0ydeHusl.

Ou3nKa Kak Hayka O HamOosee OOIMX 3aKOHAX MPHUPOJBI, BHICTYNas B KadecTBE Yy4eOHOTO
npeaMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIH BKJIAJ B CHUCTEMY 3HAaHUH OO0 OKpYyXaroIleM MHUpE.
HIkosnbHBIA Kypc (U3MKH — CHCTEMOOOpa3yIoLIUil [JIsl €CTECTBEHHO-HAy4YHbIX YYEOHBIX IPEIMETOB,
HOCKOJIbKY (PM3NYECKHE 3aKOHBI JIEXKAT B OCHOBE IIPOLIECCOB U SBJICHHUH, U3y4aeMbIX XUMUel, Onosoruei,
¢dbusmnaeckoit reorpadueit u actponomueit. Mcnonp3oBanue u akTUBHOE MPUMEHEHUE (GU3UUECKUX 3HAHUN
OTpeNeNsieT XapakTep M pa3BUTHE PA3HOOOPA3HBIX TEXHOJNOTUH B cdepe SHEPreTHKH, TPaHCIOopTa,
OCBOEHHUSI KOCMOCA, IIOJIy4E€HHs HOBBIX MAaTEpHAJIOB C 3aJaHHBIMU CBOMCTBaMHM U Apyrux. M3ydeHue
(GU3UKN BHOCUT OCHOBHOM BKJIaJ] B ()OPMHUPOBAHUE €CTECTBEHHO-HAYUYHOU KapTHHBI MUpa 00yJaroLInxcs,
B (opMHUpOBaHME YMEHHIl NPUMEHATHh HAY4YHBIH METOJ TMO3HAHUS NPU BBITOJHEHUH HUMHU Y4eOHBIX
HACCIIENOBaHUMN.

B ocHOBY Kypca (pu3MKH Ui YPOBHS CpeIHEro 00I1ero o0pa3oBaHus MOJIOXKEH P UAeH, KOTOpbIe
MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €0 NOCTPOCHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEHl Kypc SBISIETCS JIOTMYECKH 3aBEPIIEHHBIM, OH
COJIEP’)KUT MaTepual U3 BCeX pa3fenoB (U3MKH, BKIIOYAET KakK BOMNPOCHl KJIACCHYECKOHM, Tak u
COBPEMEHHOM (DU3UKH.

Hoes cenepanuzayuu. B cooTBeTcTBUM ¢ HeW MaTepuasl Kypca (U3MKH OOBEAMHEH BOKPYT
¢uznueckux Teopuil. Beaymum B Kypce sBisercs (OpMHUpPOBAHUE MPEICTaBICHUM O CTPYKTYPHBIX
YPOBHSIX MaTE€pPHUH, BELIECTBE U IOJIE.

Hoess eymanumapuszayuu. EE peanuzanus MpennojaraeT HUCHOJIb30BAHUE T'yMaHUTAPHOTO
noTeHIuanza GU3NIEeCKoil HayKu, OCMBICIICHHE CBSA3M Pa3BUTHUS (PU3MKH C Pa3BUTHEM OOLIECTBA, a TAKXKe
C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMH U YKOJIOTHUECKUMHU ITPOOIEMaMH.

Hoes npuknaonoii nanpaenennocmu. Kypc Gu3uku npeanoaraetT 3HakOMCTBO € IIUPOKUM KPYyrom
TEXHUUYECKUX U TEXHOJOTHUYECKHUX MPUIIOKEHUN U3yUEHHBIX TEOPUIl U 3aKOHOB.

Hoes sxonozuzayuu peamn3yercsi MOCPEACTBOM BBEJCHUS DJIEMEHTOB COJIEPKaHMs, TOCBAIIEHHBIX
9KOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPbIE CBSA3aHbI C PA3BUTHEM TEXHUKU M TEXHOJOTHH, a
TaK)ke 00CYKAeHHs MPoOIeM palliOHaIBLHOTO MPUPOIONOIB30BaHUS U SKOJIOTUYECKON 0€3011acHOCTH.



CrepKHEBBIMH 3JIEMEHTaMM Kypca (PU3MKH Ha YpOBHE CpelHEro o0ero oOpa3oBaHUs SBISIOTCA
¢usnueckue teopun (popMupoBaHHE MPEACTABICHUH O CTPYKType MOCTPOCHUS (PU3MUECKOW TEOpHH,
ponu (yHIAMEHTAIBHBIX 3aKOHOB M MPUHIIUIIOB B COBPEMEHHBIX MPEICTABICHUSIX O MPHUPOJIE, TPAaHHUIIAX
IPUMEHUMOCTH TEOPUH, JIJIsl ONIMCAHUS €CTECTBEHHO-HAYUHBIX SIBIICHUH U MPOLIECCOB).

CucTeMHO-IeTEIbHOCTHBIN MOAXO0J B Kypce (U3MKHM peanu3yeTcs Ipexkae BCero 3a Cyeér
OpraHu3alK 3KCIIEPUMEHTAILHON JesITeIbHOCTH oOydatonmxcs. J{ist 6a30Boro ypoBHs Kypca (GU3HKH —
3TO UCMOJIB30BAHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX KCIIEPUMEHTOB H JIAOOPAaTOPHBIX padoT,
KOTOpbIE B IporpamMme no (pu3uke oObEAMHEHbl B OOIIMN CHUCOK YYEHMUYECKHX MPAKTHUECKUX padoT.
Beienenue B yka3aHHOM IlepedHe JIaOOpaTOpPHBIX paboT, NPOBOJUMBIX JUIsl KOHTPOJS M OLIEHKH,
OCYILECTBIISICTCS YYaCTHUKAMU 00pa3oBaTEIbHOTO MPOLIEcca UCXOs U3 OCOOCHHOCTEH TIIAaHUPOBAHUS H
ocHamieHusi kabunera ¢usuku. [Ipu 3TOM oOOecmeuynBaeTcss OBIaJEHHE OOYYAIONIMMHUCS YMEHUSMH
IPOBOJIUTh KOCBEHHBIE M3MEPEHMsI, UCCIEIOBAHNS 3aBUCUMOCTEH (PU3UUECKUX BEJIWYMH M IOCTAaHOBKY
OIIBITOB IO IIPOBEPKE NPEATOKEHHBIX THIIOTE3.

bonbiioe BHUMaHHME YAENAETCS PEUICHUIO PAacUETHBIX M KauyeCTBEHHBIX 3adad. llpu stom s
pacu€THBIX 3a7ad TPUOPHUTETOM SIBISIFOTCA 3a7adyd C SBHO 3aJaHHON (PU3MUYECKOW MOJIENbIO,
HO3BOJISIOIINE PUMEHATh U3yYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJIHOrO pasjena Kypca, Tak U
UHTETpUPYS 3HAHUS U3 Pa3HbIX pa3/ienoB. [ KauecTBEHHbIX 3a/1a4 IPHOPUTETOM SIBJISIOTCS 3a/laHUs Ha
OO0BsICHEHHE TPOTeKaHWs (U3NYECKUX SBICHHHA M MPOIECCOB B OKPYKAIOMICH JKM3HHU, TpeOyromue
BbIOOpA (hHU3HMUECKON MOJIENH JUIsl CUTYyalluH TPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ TpeboBanusimu OPI'OC COO k MarepHanbHO-TEXHHYECKOMY OOECHEUEHHUIO
y4eOHOro npotiecca 0a30BbIif ypOBEHb Kypca (GU3UKU HA YPOBHE CpeAHEro o0Iiero o0pa3oBaHus J0JKEH
U3y4aThCs B YCIOBHAX MPEIMETHOTO KaOMHETa (DM3MKH MM B YCIOBHSIX MHTETPHPOBAHHOTO KaOWHETa
IPEMETOB ECTECTBEHHO-HAydyHOro IukiIa. B kaOuHere Qu3HKM [MOMHKHO OBITH HE0OXOAMMOE
nabopaTopHOe 00OpYyAOBaHWE ISl BBINOJHEHMS YKa3aHHBIX B IpOrpaMMe No (u3MKe YYEeHHUYECKHX
PaKTUYECKUX paboT U AEMOHCTPALIMOHHOE 000pyI0BaHHUE.

JlemoHcTpanoHHOEe 000pyAoBaHuEe (GOPMUPYETCS B COOTBETCTBUM C IMPUHIIMIIOM MHHMMAJIbHOM
JIOCTaTOYHOCTH M o0ecnevyrBaeT MOCTAHOBKY MEPEYUCIIEHHBIX B IporpaMMe Mo (U3MKe KIHOYEBBIX
JEMOHCTpAlMM  JUIsl  MCCIENOBAHUS MW3Y4YaeMbIX SBJIECHUH U  TPOLECCOB, OMIUPHUECKHX U
(byHAaMEHTabHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGoparopHoe o0OpynoBaHHE ISl YYEHMUYECKHUX MPAKTUYECKUX paboT (opMupyercss B BUAEC
TEMaTHYECKUX KOMIUIEKTOB M OOECHeurBaeTcs B pacuéTe OAHOIO KOMIUIEKTa Ha JABYX OOYYarolUXCs.
TemaTnueckue KOMILJIEKTHI J1a00paTOPHOro 000PYI0BaHMS JODKHBI OBITh MOCTPOSHBI HA KOMIUIEKCHOM
UCIIOJIb30BaHUH aHAIOTOBBIX M LU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPUTENIBHBIX CHCTEM B
BU/JIE IMPPOBBIX J1aOOpaTOPUil.

OCHOBHBIMU LEJIIMU U3Y4YEeHUs PU3UKU B 001IIEM 00pa30BAHUH SBISIOTCS:

(dopMHpoBaHHE MHTEpECA M CTPEMIICHUsI 00yYaroIIUXCsl K HAyYHOMY HM3YYEHHUIO IPUPOAbI, pa3BUTHE UX
MHTEJUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEIH;

pa3BUTHE TPEICTABIEHUH O HAYYHOM METO/€ IMO3HaHUS U (OPMHUPOBAHUE HCCIIEI0BATEIHCKOTO
OTHONICHHUSI K OKPYXKAIOLIUM SIBICHUSM;

dopMHpOBaHHE HAYYHOTO MMPOBO33PEHHsI KaK pe3ysibTaTa H3YYE€HHUS OCHOB CTPOCHMS MaTepuu H
(byHIaMEHTABHBIX 3aKOHOB (PH3UKH;

dbopMupoBaHHE YMEHHH OOBICHATH SBJICHHUS C HCHOJIb30BaHUEM (GU3NYECKUX 3HAHUH U HAYYHBIX
JI0Ka3aTeNbCTB;

dopMHpoBaHUE TPEACTABICHUN O POJM (PU3UKHU JJIsl Pa3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKHU U
TEXHOJIOTH.



Joctuxenne 3Tux 1eneil o0ecrneurnBaeTcs pelieHueM CIEIYIOIUX 3aJad B Mpolecce M3Y4YEeHUS
Kypca (PU3UKK Ha YPOBHE CPETHETO OOIIero 0Opa3oBaHus:
npruoOpeTeHne CUCTeMbl 3HaHUK 00 00ImKX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX, BKIIIOYAs
MEXaHUKY, MOJIEKYJIAPHYIO (PU3UKY, SJIEKTPOAMHAMUKY, KBAHTOBYIO (PM3UKY U 3JIEMEHTHI aCTPOPHU3UKH;
dbopMupoOBaHHE YMEHHM MPUMEHSATh TEOPETHUYECKHE 3HAHHS sl 0ObACHEHUS (DU3MUECKUX SIBJICHHUM B
IPUPOJIE U AJIS IPUHATHUS MPAKTUUYECKUX PEIICHHH B TOBCEAHEBHOM KU3HU;
OCBOCHHME CIOCOOOB pEIIeHHs pa3IMyHBbIX 3a/Jad C SBHO 3aJaHHOM (u3nueckod MoJenbio, 3aaad,
MOJIPa3yMEBAIOIINX CAaMOCTOSITeNIbHOE CO3JaHNe (PU3NUECKON MOJIEIH, aJIeKBaTHOM YCIIOBUSIM 33]1a4H;
NOHMMaHUEe (U3MYECKUX OCHOB U MPHUHIIMIIOB ACUCTBUA TEXHMUYECKUX YCTPOMCTB M TEXHOJIOTHUYECKUX
IPOIIECCOB, UX BIUSHUS HA OKPYXKAIOIIYIO CPELY;
OBJIQ/ICHUE METOJaMHU CaMOCTOSITEIbHOIO IUIAHUPOBAHMS M NMPOBENCHHUS (PU3MUYECKUX SKCIEPUMEHTOB,
aHaJIM3a U UHTEpIIpeTaluy HH(GOPMALIH, ONIpeIe]IeHHs] TOCTOBEPHOCTH MOJIYYEHHOIO Pe3ysIbTaTa;
CO3/IaHH€ YCIIOBHH JIJIsl pa3BUTHsI YMEHUIN MPOEKTHO-UCCIIEI0BATEIBCKOM, TBOPUECKOH 1EATEeIbHOCTH.

Ha usyuenne ¢usuku (0a30BbIi YPOBEHb) HA YPOBHE CPEAHETO OOIIETr0 0Opa3oBaHMS OTBOIUTCS
136 gacos: B 10 xiacce — 68 yacoB (2 yaca B Hezenio), B 11 kimacce — 68 yacoB (2 yaca B HEJEINIO).

[Ipennaraempiii B mporpamMMe Mo (QHU3MKE MEepedyeHb Ja0OpaTOPHBIX W MPAKTUYECKUX padoT
SBIISIETCS. PEKOMEHIOBAaHHBIM, YYUTENb JIeNaeT BHIOOP MPOBEACHUS JTaOOPATOPHBIX pabOT U OMBITOB C
y4€TOM HHIMBUAYATBHBIX OCOOCHHOCTEH 00YJarOIIUXCS.

[Iporpamma peanusyercs Ha 0aze wneHTpa «Touka pocra» €CTECTBEHHO-HAYYHOH U
TEXHOJIOTUYECKO HampaBineHHocteld. ObopynoBanme LlenTpa «Touka pocTa» MO3BOJISET MPOBOAUTH
dbpouTanbHble 1abopaTopHble paboThl: ONpeaensaTs LeHy AeleHus: u3MepuTenbHoro npudopa. M3mepsats
pa3mepsl MajbIX Ted. M3MepsTh Maccy Tena Ha phlYaXHBIX Becax. M3MepsaTs o0beM Tena. Onpenenstb
IUIOTHOCTh TBEPJOTO BelIeCTBAa. BBISCHATH ycnoBus paBHoBecusi pblyara. Ompenensats KIIJ npu
HOJbEME TI0 HAKJIIOHHOM MI0CKOCTH. CpaBHUBATh KOJIMYECTBO TEIUIOTHI MPU CMEIIMBAHUHU BOJIBI PAa3HOM
Temneparypbl. U3MepAaTh yieabHyI0 TeIII0EMKOCTh TBEPIOTO Temna. M3yuaTh 3aKOHBI OTPaXKEHHSI CBETA.

COJEPKAHUE OBYYEHUA
10 KUIACC

Pa3nes 1. ®u3nka u MeTOAbI HAYYHOI'O TO3HAHMS

®dusuka — Hayka O Ipuponxe. HayyHele MerToabl MO3HaHUSA OKpyXkaromero wmupa. Pousb
9KCIIEPUMEHTA U TEOPHUH B NPOIIecce MO3HAHUS IPUPOABI. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue pu3nvecKkux siBJIeHUN U npoueccoB. Hayunble runoressl. @u3nyeckue 3aKOHbI U
TeopHH. I'paHuIbl MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpHMHIIMT COOTBETCTBHUS.

Ponp 1 MecTo Gu3MKHN B (POPMUPOBAHMM COBPEMEHHOW Hay4YHOM KapTHHBI MUpA, B MPAKTHUECKON
JEATEIbHOCTH JIFOACH.

Jlemoncmpayuu

AHazorosble 1 IU(PPOBBIE U3MEPUTENBHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe napuxkeHrne. OTHOCHUTEIBLHOCTH MEXaHUYeCKoro aBrokeHus. Cucrema oTcuéra.
Tpaexropus.

[Tepemernienue, CKOPOCTh (CPemHsISI CKOPOCTh, MTHOBEHHASI CKOPOCTh) M YCKOPEHUE MaTepUaTbHOMN
TOYKH, UX MPOEKLIUU Ha OCH CUCTEMBI KOOpAHHAT. CII0KEHUE TEPEMEIICHUIN U CII0KEHUE CKOPOCTEH.



PaBHOMEpHOE W PaBHOYCKOPEHHOE TMpPSMOJIMHEHHOE JABWXKEeHHE. ['paduku 3aBUCUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, ITYTH U MEePEMEIIECHUS MaTepUaIbHOU TOUYKHA OT BpEMEHH.

CBoOonHOe majeHne. Y CKopeHrue CBOOOIHOTO TIa/ICHUS.

KpuBonuneitnoe apmxenue. [IBukeHne MaTepHalbHON TOUKH MO OKPY>KHOCTH C MOCTOSIHHOM IO
MOJIYJIF0 CKOPOCTBIO. YTJOBasg CKOPOCTb, JHHEWHass cKopocTh. Ilepmon u wyactota oOparieHus.
LlentpocTpeMHuTeIbHOE YCKOPEHHE.

TexHUYECKHE YCTPOWCTBA W MPAKTUYECKOE NPHUMEHEHHUE: CIUIOMETP, IBWKCHHE CHApPSIOB,
LEIHbIe U peMEHHBIE MIEPEIauH.

Jlemoncmpayuu

Mopnenb CHCTeMBI OTCUETa, MILTIOCTPALUS KHHEMAaTUYSCKUX XapaKTePUCTHK JBUKCHHSL.

[IpeoOpazoBanue NBUKEHHI C UCTIOIb30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmroienue nrxeHus Tena, OpoleHHOro Mo YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yCKopeHus CBOOOIHOTO MaACHHUS.

HampagiieHne CKOpOCTH MPU JABMKEHUH TI0 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

W3ydeHre HepaBHOMEPHOT'O ABUKEHHUS C LENbIO ONPEIeICHIS] MTHOBEHHON CKOPOCTH.

WccnenoBanue COOTHOMICHHS MEXKIY MYTSIMU, TPOUICHHBIMHU TEJIOM 3a TOCIIeJ0BaTEIbHBIC PABHBIE
MIPOMEKYTKH BPEMEHH IPU PABHOYCKOPESHHOM JBHKCHHH C HA4aJIbHOW CKOPOCTHIO, PABHOH HYITIO.

W3ydeHre ABMKEHUS IApUKa B BSI3KON YKUIKOCTH.

W3ydeHue ABM>KEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

IIpunuun otHocurensHOCTH ['ammnes. IlepBelii 3axkoH Hprorona. MHepuuanbHbIE CHUCTEMBI
oTCU€Ta.

Macca tena. Cuna. IIpunnun cynepnosunuu cui. Bropoi 3akoH HproToHa 1 MaTepuanbHOU
Touku. Tpernii 3akoH Hpl0TOHA /U1l MaTepraabHbIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBast kocMuyeckas CKOpOCTb.

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

Tpenue. Buasl TpeHus (1mokos, cKoibxeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuia TpeHus
CKOJIbJKEHUS U cuiia TpeHus nmokost. Koagduuent tpenus. Cuiia CONpOTUBIECHUS IPU IBUKEHUU Tela B
KUJKOCTH WM rase.

[TocTynaTensHOE M BpallaTesIbHOE ABMIKEHHE a0COIIOTHO TBEPJIOTO Tea.

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpalieHus. [1neuo cumbl. YcioBus paBHOBeCUs TBEPIOTO TeENa.

TexHu4eckne ycTpoMCTBa U NPAKTUYECKOE IPUMEHEHNE: TOAIINITHUKH, ABUKEHNUE UCKYCCTBEHHBIX
CIIyTHUKOB.

Llemoncmpayuu

SIBneHne nuepuuu.

CpaBHEHME MacC B3aUMOJICCTBYIOIINX TEI.

Bropoii 3akoH HeroToHa.

N3mepenue cuil.

CroxeHue Cuil.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT J€(POPMAIIHH.
HesecomocTs. Bec Tena nmpu ycKOpeHHOM MOIBEME U MTAJICHUU.
CpaBHeHME CHII TPEHUS TTOKOS, KAUE€HUS U CKOJIbKEHUSI.
VYcnoBust paBHOBecus TBEPAOTo Tesa. Buibl paBHOBECHSI.
Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol



N3yuenune aBuxeHus Opycka 1mo HaKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIINX B MPYKUHE W PE3MHOBOM 00pasile, OT
ux aedopmaru.

HccenenoBanue ycaoBuil paBHOBECHUSI TBEPAOTO TeJla, UMEIOIIETO OCh BPALLECHHUS.

Tema 3. 3akoHbl cOXpaHeHUus 6 MeXAHUKE

NmMnynsc maTepualibHOW TOYKHM (Tejia), CUCTEMbl MaTepuajbHbIX TodeK. Kmmynbc cuibl u
M3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAHECHUS UMIYJbca. PeakTUBHOE IBUKEHUE.

Pabora criisl. MOIIHOCTE CHIIBI.

Kunernyeckas sHeprus MaTepuaabHOM TOUukH. Teopema 00 U3MEHEHUN KUHETHYECKOI SHEPTUH.

[TorennmanbHas sHeprus. lloTeHuManbpHas SHEPrUst yOpyro AeGOpMHUPOBAHHOW MPYKHUHBI.
[orennmansHas SHEPTHs TeNIa BOIU3U ITOBEPXHOCTH 3EMITH.

[ToreHunanbHbIe U HETIOTEHIMANBbHBIE CUIIbl. CBS3b pabOThI HEMOTEHIIUAIBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKON IHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXaHUYECKON SHEPTUU.

VYpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4yeckue ycTpoucTBa U MPAKTUUECKOE TPUMEHEHHUE: BOJAOMET, KONEP, MPYKUHHBIN MUCTOJET,
JBUJKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[lepexon mOoTeHIIMATBHON YHEPTHH B KHHETUUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

N3yuenune abCOMOTHO HEYNPYTOro yaapa ¢ MOMOIIbIO IBYX OJAMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBsi3M pabOThI CUJIBI ¢ M3MEHEHHEM MEXAaHWYECKOW HHEPrud Teja Ha MpUMepe
pacTsKEHUSI PE3UHOBOIO KIYTa.

Paznen 3. Mousekyasipaasi Gu3nka u TepMOAUNHAMHKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopul

OCHOBHBIE TOJOXEHUS MOJIEKYISIPHO-KUHETUYECKOW TEOPUM U MX OIBITHOE OOOCHOBaHUE.
bpoynosckoe naBuxenue. Juddysus. Xapakrep ABHKEHUS M B3aMMOJCHCTBHUS YacTHIl BELIECTBA.
Mopenu cTpoeHHs ra3oB, )KUIKOCTEH U TBEPABIX TeNl U OOBSICHEHHE CBOICTB BEIIECTBA Ha OCHOBE ATHUX
Mmozenei. Macca u pazmepsl Mosnekyil. Konnuectso BemjectBa. [locrosiHHas ABoranpo.

TemmoBoe paBHoBecue. Temnepatypa u e€ uzamepenue. lllkana remneparyp Llenbcusi.

Mopnens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYISPHO-KMHETUYECKON TEOpUU UEaIbHOTO
raza. AOCONIOTHas Temreparypa Kak Mepa CpeJHed KHHETHYECKOW SHEprHMM TEMJOBOTO JBM)KEHUS
yactun rasza. Illkama temneparyp KenbBuHa. ['a3oBble 3akoHBI. YpaBHeHne MenneneeBa—Kianeipona.
3axoH Jlanbrona. M30mpornieccsl B HaealbHOM ra3e ¢ MOCTOSSHHBIM KOJIMYECTBOM BelllecTBa. I'papuueckoe
IpeJICTaBICHUE N30IPOLIECCOB: N30TEPMa, U30X0pa, H300apa.

TexHUUeckue yCTpouCTBa U MPAKTUYECKOE PUMEHEHHUE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OnbIThl, TOKa3bIBAIOILINE AUCKPETHOE CTPOCHHE BELIecTBa, (poTorpaduu MOJIEKYS OpraHHYECKUX
COCTUHEHUN.

OnbIThl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mojenb OpOYHOBCKOTO JTBH)KEHUSI.

Mogens onbita HITepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEXMOJIEKYJIIPHOTO B3aUMOICHCTBUSI.

Mopenb, HUTFOCTpUPYIOIIAs IPUPOLY JABIEHUS ra3a Ha CTEHKH COCYAA.



OnBITHI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

Omnpenenenne mMacchl BO3JyXa B KJIACCHOW KOMHATE HAa OCHOBE M3MEPEHUH 00bEMa KOMHATHI,
JIaBJICHUS U TEMIIEPATyphl BO3/lyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEXKy ITapaMeTpaMU COCTOSIHUS pa3peKEHHOT0 Iasa.

Tema 2. Ocnosvt mepmoounamurku

TepMmoanHaMmuueckas cuctema. BHyTpeHHsIsI 3HEpPTUs TEPMOJMHAMUYECKON CUCTEMBI M CIIOCOOBI €€
n3MeHeHusd. KonuuectBo Temnotsl M pabora. BHyTpeHHSs 3Heprusi OJAHOATOMHOIO HIEaJbHOIO rasa.
Bupael Temmonepeaaun: TEIIONPOBOJHOCTD, KOHBEKIMS, U3IIy4CHHE. Y JENIbHAs TEINIOEMKOCTD BEILECTBA.
KosmuecTBo TEIIIOTHI pyU TEIIonepesaye.

[Tonsitne 006 ammabatHoMm mpomecce. llepBeiii 3akoH TepMoauHaMukd. [IpuMeHEHHE TEpPBOTrO
3aKOHa TePMOJMHAMUKH K u3onporeccam. I'papuueckas uHreprnperanus padboThl rasa.

Bropoii 3akoH TepmoanHamuki. HeoGpaTuMOCTh IpoOLEccoB B IPUPOJE.

TennoBble MamuHbL. [IpUHIMIBEL ASWCTBUS TEIUIOBBIX MamuH. [IpeoOpasoBanusi sHEpruu B
TeroBbIX MammHax. Kosdduuument momesnoro apeiictBust TeroBoil mamuHbl. Llukn Kapao u ero
KO3(DPULIMEHT M0JIe3HOr0 ACUCTBUS. DKOJOTHUECKUE MTPOOIIEMBbI TEIIIOIHEPI€TUKH.

TexHuueckue YCTpOﬁCTBa U IIPAKTUYCCKOC IPHUMCHCHUC. NABUIATCIIb BHYTPCHHCEI'O CIrOpaHUA,
OBITOBOM XOJIOAUJIbHUK, KOHAUIITMOHECD.

Jlemoncmpayuu

M3MeHeHrne BHYTpEHHEH 3HEPruM Tejla IPU COBEPLIEHUN paboThl: BbUIET IPOOKH U3 OYTHIIKHU MOJ
JecTBUEM  CKaToro BO3JyXa, HarpeBaHue oH¢upa B JIATYHHOW TpyOke myTéM  TpeHus
(BuICOIEMOHCTpAITHS ).

N3menenne BHyTpeHHEH 2HEpruu (TeMIepaTyphbl) Tejia Mpu TeIionepeaayde.

OnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3yXa (OIBIT C BO3LYLIHBIM OTHUBOM).

Mozenu napoBoil TypOUHBI, ABUraTelsi BHYTPEHHETO CrOPaHuUsl, pEaKTUBHOI'O IBUraTelsl.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3mepenne yaenbHON TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmoanun eewjecmea. Pazoevie nepexoont

[Tapoobpa3zoBanue u KoHAeHcauus. VcmapeHne M KuneHue. AOCONIOTHAs W OTHOCHTEJIbHAs
BJIQKHOCTh BO3AyXa. HacelmeHHblli mnap. VYjaenpHas TeIuloTa MapooOpa3oBaHus. 3aBUCHMOCTD
TEMIEPATYpPbl KUIIEHUS OT J1aBJICHUS.

Tsépnoe Teno. Kpucramumyeckue u amopgHsbie Tena. AHM30TPONHsI CBOMCTB KpUcTalioB. JXKunkue

kpuctaiisl. CoBpeMeHHble MaTepuanbl. [naBnenne u KpucTam3anus. Y aeiabHas TeIioTa MIaBICHHUs.
CyO6numarusi.

YpaBHeHHE TEIUIOBOTO OalaHca.
TexHUYECKHE YCTPONCTBA M MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U TICUXPOMETP, KaIOPUMETD,

TEXHOJIOTMH MOJYyYEHUs COBPEMEHHBIX MaTepUaIoB, B TOM YMCJIE HAHOMATEPUATIOB, 1 HAHOTEXHOJIOTHH.
Jlemoncmpayuu

CBolicTBa HaChIIIEHHBIX MapOB.

Kunenue npu noHW>KEHHOM JaBICHUHU.

Crioco0bl U3MepeHus BIAKHOCTH.

HaGnronenue HarpeBanus U TUTABJICHHS KPUCTAIUTHYECKOTO BEIIIECTBA.
JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3MepeHre OTHOCUTENBHOMN BIAXKHOCTH BO31yXa.



Pasznea 4. diekTpoauHaAaMUKA

Tema 1. Inexkmpocmamuxa

OnexTpuzauus Ten. JNeKTpudeckuil 3apsan. JBa Buaa snekTpuueckux 3apsanoB. IIpoBoanHukw,
JUAJIEKTPUKU U MTOIYIPOBOJIHUKH. 3aKOH COXPAaHEHHUSI JIEKTPUUYECKOIO 3aps/ia.

B3aumoneiictBue 3apsigoB. 3akoH Kynmona. TodedHbId 3JEKTPUYECKHI 3apsll. DJIEKTPUUYECKOE
nosie. Hanpspk€HHOCTD 3i1eKTpUyecKoro mnoiisd. [IpuHnmn cyneprno3unuy 3JIeKTpUYecKuX mnojed. Jlnnuu
HANPsHKEHHOCTH AJIEKTPUYECKOTO MOJIS.

Pabora cun snextpocratuueckoro mnosid. Ilorenuman. Paznocts morteHimanoB. [IpoBonHuku u
JUAJIEKTPUKU B 3JIEKTPOCTATHUECKOM I0J1€. J(n3nekTpuyueckas mpoOHUIAEMOCTb.

OnektpoéMkoctb.  Konpencarop.  DIeKTpOEMKOCTbh  IUIOCKOIO  KOHAEHcAaTopa.  JHEprus
3apsKEHHOT0 KOHEHCATOoPA.

TexHuueckue yCTpOWCTBA M  INPAKTHUYECKOE MPUMEHEHHUE: 3JIEKTPOCKON,  AIIEKTPOMETP,
AIEKTPOCTaTUYECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB, KOHAECHCATOpP, KOMUPOBAIbHBIN ammapar,
CTPYMHBIN IIPUHTED.

Jlemoncmpayuu

VY CcTpolCTBO U IPUHIUIT ACHCTBUS 3IEKTPOMETPA.

B3auMozeiicTBue HaIEKTPU30BAHHBIX TEJl.

DIIEKTPUUECKOE TT0JIE 3aPsHKCHHBIX TEI.

[TpoBOAHMKH B 3JIEKTPOCTATUUYECKOM IIOJIE.

DJIeKTpocTaTUYECKas 3allMTa.

JM3neKTpUKY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTb JIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IJIOLIA/IN IJIACTHH, PACCTOSHUSA MEXKIY
HUMU U TUAJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsyKeHHOI0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

N3mepenue 21eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit Inekmpuyeckuit moxk. Toku 6 pa3iuunvix cpeoax

ONEKTPUYECKUA TOK. YCIIOBHS CYLIECTBOBAHMS JJIEKTPUUYECKOro Toka. Mcrounuku toka. Cuia
ToKa. [loCcTOsTHHBIN TOK.

Hamnpsokenue. 3akon Oma /17151 ydacTka LETH.

DNEeKTpUYECKOe COMPOTHBIICHUE. YJIeNbHOE CONpPOTUBJIEHHE BemiecTBa. llocienoBaTenbHoE,
NapajuleIbHOE, CMEIIAHHOE COEIMHEHNE IPOBOHUKOB.

Pabota snekrpuueckoro Toka. 3akoH Jxoyns—JleHna. MOmHOCTb 3EKTPUIECKOTO TOKA.

DONEeKTPOABMKYIIasl CHUjla U BHYTPEHHEE CONPOTUBIICHUE UCTOYHHMKA TOKa. 3akoH OMa Juisl ONHON
(3aMKHYTO¥) nekTpruueckoi renu. Koporkoe 3aMbIkaHue.

ONEKTpOHHAs TPOBOAUMOCTH TBEPIABIX METAJUIOB. 3aBUCHMOCTb CONPOTHUBIICHHS METAJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.

DIIEKTpUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs U MPUMECHAs MPOBOJUMOCTD MOTYIPOBOJHUKOB. CBoiicTBa p—N-
nepexona. [loxynpoBogHUKOBbIE TPUOOPHI.

DNEKTPUYECKUH TOK B PaCTBOPAX M PACILIaBaX NIEKTPOJIUTOB. DIEKTPOIUTHUECKAs AMCCOLUALIMSL.
DIIEKTPOIIH3.

DIIEKTpHYECKHI TOK B ra3ax. CaMOCTOATENbHBIN U HECAMOCTOSATENbHBIN pa3psaa. Monnus. [lna3ma.

TexHuueckue ycTpoicTBa M TNPAKTHUECKOE NPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTar,
UCTOYHUKU TOKa, DJIEKTPOHArpeBaTelIbHble MPUOOPHI, 3JIEKTPOOCBETUTENIbHBIE MPUOOPHI, TEPMOMETP



COIIPOTHUBJIEHUS, BaKyyMHBIH IHOJ, TEPMHUCTOPbl U (POTOPE3UCTOPHI, IMOIYNPOBOAHUKOBBIM MO,
rajJjbBaHUKa.

Jlemoncmpayuu

M3mepeHne cruibl TOKa U HAIIPSHKEHHUS.

3aBMCUMOCTB CONPOTHUBIICHUS LWINHIAPUYECKUX ITPOBOJHUKOB OT JUIMHBI, IJIOIAAH ITOIEPEYHOrO
CEYCHMS U MaTepHaa.

CMelaHHOE COEIMHEHUE POBOIHUKOB.

IIpsimoe n3MepeHue 2IeKTPOABUKYIIEH cruibl. KOpoTKOe 3aMbIKaHME raJIbBAHUYECKOTO 3JIEMEHTA U
OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb COIIPOTHBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoli pa3ps ¥ IPOBOAUMOCTb BO3/1yXa.

OnHOCTOPOHHSSA MPOBOAUMOCTD TUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuyenne cMEemaHHOTO COEIMHEHMS PE3UCTOPOB.

W3mepenue 27eKTpOABUKYIIEH CUIIbI MCTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHUS.

HaGnronenue snexrposnusa.

MexnpeamerHblie CBA3H

N3yuenne kypca ¢usuku ©O6a3oBoro ypoBHs B 10 Kimacce oOCymecTBIsieTcs € Y4ETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBS3€M ¢ KypcamMu MaTeMaTHKW, OMOJIOTMH, XUMHH, reorpapuu u
TEXHOJIOTHH.

Meoicnpeomemnule nousimusi, CBA3aHHbIE C M3YUYEHHEM METOJIOB HAYYHOI'O MO3HAHUA: SIBJICHHE,
HAy4HbIM (akT, rumorte3a, (Qusnueckas BENWYMHA, 3aKOH, TEOpHUs, HAONOJICHHE, AKCIEPHUMEHT,
MOJIEJIMPOBAaHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxa: pelieHHe CUCTEMbl ypaBHEHUH, JUHeWHas (yHKuus, napabosa, rumepoosa, UX
rpaduKy ¥ CBOMCTBA, TPUTOHOMETpHUYECKHE (DYHKIMH: CHHYC, KOCHHYC, TAHTEHC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI U MX IMPOEKIIMHA HA OCU KOOPJAUHAT, CIIOKEHUE BEKTOPOB.

buonoeusn: mexannueckoe JBWKEHHE B *KMBOM mpupoje, auddysus, ocMoc, TEIIO0OMEH >KUBBIX
OpPraHu3MOB (BUBI TEIUIONEpPEIaUH, TEIJIOBOE PABHOBECHUE), DIICKTPUUECKHE SBJICHHUS B )KUBOH MpHUpoe.

Xumus: TACKPETHOE CTPOCHHE BELIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA, MOJISIPHAS
Macca, TEIUIOBBIE CBOWCTBA TBEPHABIX TN, KUAKOCTEM M Ta30B, JIEKTPUYECKHE CBOWCTBA METAIUIOB,
3JIEKTPOJINTUYECKAS TUCCOLMALINS, FallbBaHUKA.

l'eoepaghus: BnaxKHOCTH BO3]lyXa, BETPbI, 0apOMETpP, TEPMOMETD.

Texnonoeus: npeoOpazoBaHUE IBUKEHUH C HCIIOIb30BAaHUEM MEXAaHU3MOB, YUET TPEHUSI B TEXHUKE,
NOJIINITHUKY, HUCIOJb30BaHNE 3aKOHA COXPAHEHMsI MMITYJbCa B TEXHHUKE (pakeTa, BOJAOMET U JIPYyTHe),
JIBUTATeNIb BHYTPEHHErO CrOpaHus, MapoBas TypOuHa, OBITOBOM XOJIOMMIIBHUK, KOHAMUIMOHED,
TEXHOJIOTMH IIOJy4YEHUsI COBPEMEHHBIX MaTE€pUaIOB, B TOM YHCIIE HAHOMATEPUAIIOB, U HAHOTEXHOJIOTHH,
JJIEKTPOCTaTUYECKass  3allluTa, 3a3eMJICHHE DJEKTPOIPHOOPOB, KCEPOKC, CTPYWHBI MpUHTED,
3JIEKTpOHArpeBaTesibHbIe MPUOOPHI, SIEKTPOOCBETUTENbHBIE TPHUOOPHI, ralbBaHHUKA.

11 KJIACC

Pasznea 4. diekTpoauHaMUKa
Tema 3. Maznummnoe none. I1eKmMpoOMaZHUMHAA UHOYKUUSA



[TocrossHHbIE MarHuThl. B3auMonelcTBUE NOCTOSHHBIX MarHuTOB. MarnuTHoe mnoJie. Bekrtop
MarHuTHOM WMHAYKUMU. [IpUHIMIT Cyneprno3suuud MAarHATHBIX IOJIeW. JIMHMM MAarHUTHOW WHIYKLIHH.
KapTuHa nuHMil MarHUTHOM MHIYKIIMU TOJIS IOCTOSSHHBIX MarHUTOB.

MaruutHoe 1oJsie MpoBOAHMKA ¢ TOKOM. KapTuHa JTMHUI MHAYKIIMM MarHUTHOTO TOJISI JUIMHHOTO
MPSMOr0 MPOBOJIHUKA M 3aMKHYTOTO KOJIBIIEBOIO IMPOBOJHUKA, KAaTymIKKM ¢ TOkoM. OmbIT Opcrena.
B3anmopeincTere NpoOBOJIHUKOB C TOKOM.

Cuita Amriepa, €€ MOJlyJib ¥ HallpaBJICHHE.

Cuna JlopeHna, e€ MoAyidb W HampabiieHHE. J[BUXKEHHE 3apsyKEeHHOM 4YacTHIBI B OJHOPOJIHOM
MarHuTHoM moJjie. Pabora cuisl JlopeHia.

SIBnenne  smekTpoMarHUTHOM — mMHAyKuuu.  [IoTOk ~ Bekropa  MarHMTHOM  HMHIYKLIUH.
DIEKTPOABUKYILAS CUJIA UHIYKIIUMU. 3aKOH 3JIEKTpOMarHuTHoU uHaykuuu dapanes.

BuxpeBoe anekTpruyeckoe mosie. DJISKTPOABUKYIIAS CHJIAa MHIYKIIMU B MPOBOJIHUKE, ABUKYIIEMCS
MOCTYNATEIbHO B OJTHOPOIHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHaykTUBHOCTD. SIBICHHE CAMOUHIYKIIMH. DJICKTPOIBIIKYIIAs CHJIa CAMOUHTYKIIAH.

DHeprusi MarHuTHOTO MOJIsl KATYIIKUA C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHu4eckue yCTpoHCTBA M IPAKTUUECKOE TPUMEHEHUE: MIOCTOSTHHBIE MAarHUTBI, 3JICKTPOMArHUTHI,
ANEKTPOJABUIATEIb, YCKOPUTEIIH 3JIEMEHTAPHBIX YAaCTHL], THAYKIWOHHAS 1IE€Yb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM T10JIEM.

JluHuY MHIYKIIUYA MAarHUTHOTO TOJIS.

B3aumopeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuita Amniepa.

HericrBue cuiibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.

SIBneHre ANeKTPOMarHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCUMOCTb AJIEKTPOJABHKYIIEH CUIIbI MHAYKIIMU OT CKOPOCTH U3MEHEHUS MATHUTHOT'O MTOTOKA.

SIBiieHNE CAaMOMHIYKIIU Y.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomoi

N3yueHne MarHuTHOTO TOJIsl KaTYIIKH C TOKOM.

HccnenoBanue neiicTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

Uccnenoanue sBIEHUS 3JIEKTPOMATHUTHON UHIYKIINH.

Paznes S. KojieOanus 1 BOJIHbBI

Tema 1. Mexanuueckue u 31eKmMpPOMACHUMHbIE KONEOAHUA

KonebarenbHass cuctema. CBoOOAHbIE MexaHMYeckue KojieOaHus. ['apMoHMUeckue KojeOaHUs.
[lepuon, vacrota, ammuutyaa u Qasza konebanuid. IIpyKuHHBIH MasgTHUK. MaTeMaTH4ecKUi MasTHUK.
VYpaBHeHHUe rapMOHUYecKHX Kojiebanuil. [IpeBpaiienre sHeprun npu rapMOHUYECKHX KOJeOaHUSX.

KoneGarenbupiii  koHTYp. CBOOOJHBIE  DJIIEKTPOMArHUTHBIE  KOJEOAHUS B HMJICATHLHOM
K0JIe0aTeIbHOM KOHTYpe. AHaJOTHUS MEXIYy MEXaHHYECKUMH M 3JIEKTPOMAarHUTHBIMHU KOJICOAHUSIMH.
®opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPTUU B HJI€AIbHOM K0JIeOaTeIbHOM KOHTYPE.

[IpencraBiaeHne o 3aTyXawoLMX KojeOaHUsAX. BBIHYKICHHbIE MEXaHHMYECKUE KOJIeOaHMs.
Pe3onanc. BeiHyX/1eHHBIE 2I€KTPOMArHUTHbIE KOJeOaHusl.



[lepemennbii TOK. CHHYCOUIANBbHBIM MEPEMEHHBIH TOK. MOIIHOCTh TMEPEMEHHOIO TOKAa.
AMIUTUTYAHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIBI TOKA U HAMPSKECHMSL.

Tpancopmarop. IlpousBoncTBo, mnepegada ©  MOTPeOJICHHE  BJICKTPUYECKOH  DHEPrum.
OKOJIOTUYECKUE PUCKU IIPU IPOU3BOACTBE IEKTPO3HEprun. KylbTypa NCIOIb30BaHMsl 3IEKTPOIHEPTHH
B IIOBCECIHEBHOM JKU3HH.

TexHudyeckue yCTpPOWCTBA M IPAKTHYECKOE IPUMEHEHME: JJIEKTPUYECKUN 3BOHOK, I'E€HEPATOp
IIEPEMEHHOT'0 TOKa, IMHUHU JIEKTponepeay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoseOaTelabHOHM CUCTEMbl (IPYKUHHBIH WM MaTeMaTU4eCKUH
MasITHUK).

HaGmroneHue 3atyxaromux KojaeOaHu.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaGnronenue pezoHanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuuorpaMmsl (3aBUCHUMOCTH CHJIBI TOKA M HAIPSDKEHUSI OT BPEMEHM) JUISl 3JIEKTPOMArHUTHBIX
KoJIe0aHui.

Pe3oHaHc mpu 1OCIENOBATEIBbHOM COCIMHEHUM PE3UCTOpPA, KaTyUIKM WHIYKTUBHOCTH W
KOHJIEHCATOPA.

Monenb IMHUY 3JIEKTPOIIepeiadH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue 3aBUCMMOCTH IIepuoJia MaJIbIX KojieOaHUi Tpy3a Ha HUTU OT JJIMHBI HUTH U MaccChl
rpysa.

HccnenoBanue nepeMeHHOr0 TOKAa B LIENIM W3 IOCIIEI0BATENbHO COEAMHEHHBIX KOHJEHCATOpa,
KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

MexaHuueckre BOJIHBI, yciI0BUs pactpocTpanenus. [lepuoa. CkopocTs pacnipocTpaHeHUs U ITTMHA
BouiHbI. [lonepeunsie u npoaonbHbIE BOJHBL. HTEpdepenus u nudpakius MEXaHHYeCKUX BOJH.

3Byk. CkopocTb 3ByKa. [’ pomkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

ONEKTPOMarHUTHBIE BOJIHBL. YCJIOBMSI M3JIY4YEHMs] DJEKTPOMAarHUTHBIX BOJH. B3aumHas
opueHtanus BektopoB E, B, V B anekrpomarnutHoi BosiHe. CBOICTBa 31€KTPOMAarHUTHBIX BOJIH:
OTpakeHHe, IpeJoMiieHue, noyspusauus, Audpakuus, uatepdeperus. CKopocTh 3IEKTPOMarHUTHBIX
BOJIH.

[Tkana 31eKTpOMarHuTHBIX BOJIH. [IpuMeHeHe 3IeKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHIMITBI paInoOCBA3H U TeleBUIeHU. Pagnonokanusi.

DNEeKTPOMarHUTHOE 3arps3HEHUE OKPYKaroIle cpe/ibl.

TexHHueckne yCTpOHCTBA W IPAKTUYECKOE NPUMEHEHHWE: MY3BIKAJIbHBIE HWHCTPYMEHTHI,
yJIBTpPa3ByKOBasi JUarHOCTHKA B TEXHHKE M MEAMIIMHE, pajap, paJuONpUEMHHK, TEJIEBU30p, aHTCHHA,
tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacrpoCTpPaHEHHE MOMEPEYHBIX U MPOOIBHBIX BOJIH.

Kounebmromieecst Te0 Kak HCTOYHUK 3BYKA.

Habmroienue orpaskeHus U NpeioMIIeHHS] MEXaHUUECKHUX BOJIH.

Habmoienue nnrepdepeHny U AMPpakiud MEXaHM4eCKUX BOJIH.

3BYKOBOH pE30HAHC.

HabmioneHue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUTUTY/I0H U 4acTOTOM KoeOaHUH.



HccnenoBanne CBONCTB 3JIEKTPOMATHUTHBIX BOJH: OTpa)K€HHUE, IpENIOMIICHHE, MOJsSpHU3alius,
nudpakuus, “HTephepeHIus.

Tema 3. Onmuxa

I'eomeTpuueckas onrtuka. IIpsMonuHeiiHOe pacrpocTpaHEHHE CBETa B OJHOPOIHOW cpexae. Jlyd
cBera. ToueUyHbI HICTOYHUK CBETA.

OTtpaxeHue cBeta. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300paKeHUH B IIIOCKOM 3epKale.

[Tpemomiienne cBeTa. 3aKOHBI TPEJIOMIICHUS CBeTa. AOCONIOTHBIN IOKa3aTenb MPETOMIICHUS.
[Tonnoe BHyTpeHHee oTpakeHue. [IpenenbHblil yroi mogHoro BHYTPEHHET0 OTPaKEeHUS.

Hucniepcus cera. CrioskHBIN cocTaB Oenoro cBera. L[Ber.

Cobupatomue u paccenBarIue JUH3bI. ToHKas TuH3a. POKYCHOE PACCTOSTHUE M ONTHYECKas CHIIa
TOHKOHM JH3BL. [locTpoeHne n3o0pakeHuii B COOMPAIONINX U paccenBaronuX JnH3ax. DopMysa TOHKOH
JIUH3BL. Y BEIUYECHHE, 1TaBAEMOE JTMH30M.

[Ipenensl IPUMEHUMOCTH FT€OMETPHUUECKON ONTHUKH.

BonnoBas ontuka. MaTepdepenuus cBera. KorepeHTHbIE HCTOYHHKHU. Y CIOBHS HAOIIOACHHUS
MaKCUMyMOB W MHHHMYMOB B HWHTEPPEPCHIIMOHHOW KapTHHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HUCTOYHUKOB.

Hudpaxmus ceeta. Judpakinuonnas pemeérka. Y ciaoBue HaOIOICHUS TJIABHBIX MAaKCUMYMOB TpH
NaJICHUA MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKITUOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHuuyeckue YCTpOHCTBA M NPAKTUYECKOE TMPUMEHEHHWe: O4YKW, Jyma, dQoTroanmnapar,
MPOSKIIMOHHBINA ammapar, MHUKpPOCKOIN, TEJIECKON, BOJOKOHHAs ONTHKA, AU(PPAKIHOHHAS pEIIETKa,
HOJIIPOU /.

Jlemoncmpayuu

[TpstmonuHEeHOE pacpocTpaHeHNe, OTpaKeHUeE U mpenomMieHue cBeta. Onruyeckue npudopsl.

[TonHOE BHYTpeHHEee oTpakeHue. Mojienb CBeTOBO/IA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopenn MEUKpOCKOIa, TEIECKOIIA.

Habmronenue natepdepeHnnn ceera.

HaGnronenue nudpakuuu cera.

Hab6mronenue qucniepcuu certa.

[Tomy4yeHue cekTpa ¢ MOMOIIBLIO PU3MBIL.

[Tomyuenue ciekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroienue noisipusamnuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

N3mepenue nokasaresns IpeJoMIIeHUs CTEKIIA.

HccnenoBanue CBONCTB N300pakeHU B JTHMH3AX.

Habnronenue nucnepcun cBera.

Pa3nes 6. OcHOBBI cienUAJIbLHOM TEOPHH OTHOCHTEIbHOCTH

I'paHunpl TOPUMEHMMOCTH — KJIAaCCHMUECKOM MexaHuku. [locTynaTrel crnenuanbHOW — TEOPHUH
OTHOCHUTEJIbHOCTH: MHBApUAHTHOCTh MOJYJSl CKOPOCTH CBETa B BaKyyMe, MPHUHIMI OTHOCHUTEIHbHOCTHU
OWHIITENHA.

OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMEJIECHUE BPEMEHU U COKPAIICHNE AJIUHBI.

OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBs13b Macchl € SHEPTUEN U UMITYJIBCOM PENSATUBUCTCKOM YaCTHUIIbl. DHEPTHUs MOKOSL.



Paznean 7. KBantoBasi pusuka
Tema 1. Dnemenmuol K6anmoeoii onmuKu

®otonbl. Popmyna [Inanka cBsi3u 3HEpruu PoTOHA € €ro YaCTOTON. DHEPTUs U UMITYJIbC (POTOHA.

OtkpeiTue u uccnenoanue ¢Goroddpdexra. Onbitel A. I'. CrosneroBa. 3akonsl ¢otodrddexra.
VYpauenue DitHmreilina 11 potodrddekra. «KpacHas rpanuna» dpotodrddekra.

Hasnenue ceera. Onbrtsel [1. H. Jlebenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuyeckue ycTpoicTBa M MpakTUUYECKOe NMpUMEeHEeHHe: (HOTOINEMEHT, (POTONATUUK, COTHEUHAS
Oarapesi, CBETOAHO/I.

Jlemoncmpayuu

DoTo3ddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

CBeToauoI.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmnbiTel Pesepdopna no paccesnuto o -dactul. [lnanerapHas monenb
atoma. Iloctynarel bopa. M3nydyenue u nornomeHnue (GOTOHOB MPH HEPEX0je aToMa C OJHOIO YPOBHS
sHEepruu Ha Apyroil. Buasl cnekTpoB. CrieKTp ypOBHEW SHEPTrUU aTOMa BOJIOPO/aA.

BousiHoBsie cBolicTBa yactuul. Bosubl ne bpoins. KoprnycKyisspHO-BOJIHOBOM Ayaiu3M.

CnoHTaHHOE U BBIHY)KJIEHHOE U3JIyYEHHUE.

TexHuueckue yCTpoWCTBA M NMPAKTHMUYECKOE MPUMEHEHHUE: CIEKTPaJbHBbIA aHaIu3 (CHEKTPOCKOI),
Ja3ep, KBAaHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopuenb onbiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habumronenne nuHelyaThIX ClIEKTPOB U3JIYUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HaGnronenue muHeHyaToro crekrpa.

Tema 3. Amomnoe sa0po

OKCHEpUMEHTHI, JI0Ka3bIBAIOLUE CIOKHOCTh CTpOeHUs sapa. OTKpbITHE pPaJAMOAaKTHBHOCTH.
OmnsiTel Pesepdopaa nmo ompeneneHuio cocraBa pajnoakTUBHOro m3nydeHus. CpoiicTBa anbda-, Oera-,
ramMma-Hu3JIy4eHus. BiausHue pagroakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHE IpoTOHA U HeWTpoHa. HykionHas monens siapa ['eitsendepra—lBanenko. 3apsn sapa.
Maccosoe uncio sapa. M3otomnsl.

Anbda-pacnaa. ONEKTpOHHBIH M TMO3UTPOHHBIM Oera-pacman. [‘amma-uznydenue. 3akoH
pPaJMOaKTUBHOTIO pacmaja.

DHeprus CBs3U HYKJIOHOB B siape. AnepHbie cuiibl. Jledext maccsl sapa.
S nepubie peakuuu. JleneHue u CUHTE3 AEp.

SAnepubiii peaktop. TepmosimepHblii cuHTe3. [IpoGiieMbl M MEPCHEKTUBBI SIEPHOM IHEPIETHUKH.
OKOJIOTUYECKHE ACTIEKTHI SIIEPHON YHEPTETUKHU.

OneMeHTapHble yacTulbl. OTKPBITHE ITO3UTPOHA.

MeTop1 HaOIIOIEHUS M pErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.

dyHnaMeHTaIbHbIE B3auMoecTBus. EquHCTBO (hr3nyeckoil KapTHHBI MHpa.

TexHUYECKHE YCTPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: HO3UMETp, KaMepa BuibcoHa, saepHBIii
peakTop, atToMHas Oomoa.



Jlemoncmpayuu

Cu€TYrK HOHUBUPYIOIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
HccnenoBanue TpekoB vacTuil (1o roToBeIM poTorpadusim).

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUM U ACTPOPUZUKHU

Otansl pa3BUTHs acTpoHOMUHU. [IpukinanHOe 1 MUPOBO33PEHYECKOE 3HAYECHUE ACTPOHOMUMU.

Bun 3Bé3aaoro HeOa. Co3Be3ausi, spKue 3BE3/bl, INIAHETHI, NX BUTUMOE IBUKCHHE.

Conneynas cucrtema.

Counnie. ConHeunasi akTUBHOCTh. Mctounuk sHeprur ConHI@ M 3BE31. 3BE3[IbI, X OCHOBHBIC
XapakTepUCTUKU. Jluarpamma  «CHEKTpaJbHBIM  KJIacC —  CBETUMOCTbY».  3BE3[bI  IJIABHOU
MOCJIEIOBATEILHOCTH. 3aBUCUMOCTh «MAacca — CBETUMOCTB» JUISl 3BE3]l IIABHOM MOCIIEIO0BATEIHHOCTH.
Buyrpennee ctpoenue 3B€37. CoBpeMEHHbIE NPEICTABICHUS O IPOUCXOXKACHUH U 3Boatouuu ConHua u
3BE31. OTanbl )KU3HU 3BE3.

Mneunsiii Iyt — nHama I'anmaktuka. Ilonmoxenne m aBuwxenue Connua B ['anmaktuke. Tumbl
rajakTuk. Pagnoranaktuku u kBazapbl. UEpHbIE ABIPHI B sApax TalaKTHK.

Bcenennas. Pacmpenne Bcenennoit. 3akon Xa06ma. Pasberanue ramaktuk. Teopust bombiioro
B3pbIBA. PeMKTOBOE M3IIyueHue.

Macmrabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménubie mpoOieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus

Habmronenuss HEBOOPYKEHHBIM TJ1a30M C HCHOJIb30BAHUEM KOMITBIOTEPHBIX MPUIOKCHUH IS
oTpesieNieHus MOJIOKEeHHUs HeOeCHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3nus CeBepHOro
MOJTYIIApUst U SIPKUE 3BE3IBI.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [Tytu.

O0o01marmniee NoBTOpeHne

Ponb ¢u3uku ¥ acTpoHOMHHM B 9KOHOMHYECKOH, TEXHOJIOTHYECKOW, COLMAIbHOW U ITUYECKOU
chepax IesITeIbHOCTH YEI0BEKa, POJIb U MEeCTO (PU3UKHU U ACTPOHOMHH B COBPEMEHHOM HAyYHOUN KapTHUHE
MUpa, poJib GU3NYECKON TeOprH B (POPMUPOBAHUU MPEACTABICHUIN 0 PU3NUECKON KapTHHE MHUPA, MECTO
buznyeckoil KapTUHBI MHpa B OOIIEM POy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTAaBIECHUN O
PUPOJIE.

Me:xnpeameTHblie CBSI3U

N3yuenne kypca ¢usuku ©O6a3oBoro ypoBHsS B 11 Kiacce OCyIIECTBIsAETCS C  YYETOM
COJIEpKaTENbHBIX MEXIPEAMETHBIX CBSI3el ¢ KypcaMu MaTeMaTHKH, OMOJOTHH, XUMHUH, reorpaduu u
TEXHOJIOTHH.

Meswxcnpeomemuvie nousimus, CBS3aHHBIE C M3YYEHHEM METOJOB HAy4YHOTO IIO3HAHWS: SIBJICHHE,
Hay4HbIH (akT, TUIMOTe3a, (QU3MUEcKas BEJIWYWHA, 3aKOH, TEOpHs, HAONIOACHHE, HKCIIEPUMEHT,
MOJICJIMPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYecKUue QYHKIIUU: CUHYC, KOCHHYC,
TAHI€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO, BEKTOPhl M HUX MPOCKIUU Ha OCHU
KOOPJIMHAT, CJIOKEHUE BEKTOPOB, TPOU3BOJHBIC OSJIEMEHTAPHBIX (YHKIWNA, TPU3HAKH TOJ00HUS
TPEYTOJIbHUKOB, OTpe/IeJICHUE TUTOMIAAN TUIOCKUX (GUryp u o0béma Ter.

buonocus: snexTpuyeckue SBICHHS B JKUBOM MpuUpoJe, KojeOaTenbHbIE ABIKEHUS B IKHUBOU
MPUPOJIE, ONITUYECKUE SIBJICHUS B KUBOU NPUPOJE, NEHCTBUE paArallii Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOCHHE aTOMOB M MOJIEKYJI, KPUCTAUIMUECKAs] CTPYKTypa TBEPABIX TEJ, MEXaHH3MBbI
00pa30BaHMs KPUCTAJUINYECKON PEIIETKH, CIEKTPAIbHBIN aHaIH3.



l'eocpaghus: MarHuWTHBIE TONMIOCA 3eMJIM, 3aJ€KU MArHUTHBIX pyHd, (GOTOChEMKA 3eMHOU
MOBEPXHOCTH, IPEICKA3AHUE 3EMIICTPSICCHHUIA.

Texunonoeus: JWHUW DIEKTPOIIEpENay, TIEHEPATOp IEPEMEHHOTO TOKA, 3JIEKTPOJBUIaTElNb,
WHAYKIIMOHHAS Te4b, pajap, paguonpuéMHUK, TeIeBU30p, aHTeHHa, TenedoH, CBY-neus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJTHEYHAst OaTapes.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenue yuebHOro mpenMera «®u3uka» Ha ypoBHE CpefHEro odmero odpazoBaHus (0a30BbIN
YPOBEHB) JOHKHO 00ECIICUUTh JOCTUKECHHE CIICAYIOMUX JTHYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yIbTaThl OCBOCHUS Y4eOHOTO mpeameTa «Du3ukay TOJDKHBI OTPaXaTh TOTOBHOCTH
U CITIOCOOHOCTH O0YYaIOIIUXCsl PyKOBOJICTBOBATHCS C(POPMUPOBAHHON BHYTPEHHEH MO3HMIMEH JTMYHOCTH,
CUCTEMON IIEHHOCTHBIX OpHUEHTAlMi, TIO3UTUBHBIX BHYTPEHHHUX YOEXKJECHUN, COOTBETCTBYIOLIUX
TPAJMLIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIECTBa, paCIIMpPEHHE >XU3HEHHOTO OIbITa W OIbITa
JESTEIILHOCTH B TIPOIECCE peaTM3allii OCHOBHBIX HAMPABJICHUA BOCIUTATEIILHON JEATEIHLHOCTH, B TOM
YHCIIC B YaCTH:

1) rpa:knaHcKoOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh TPAXKIAHCKONH MO3UIMH OOYyYaromerocsi Kak akTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUICKOTO 00IIeCTBa;

MPUHSIITHE TPATUITUOHHBIX 00IEUYETIOBEUSCKUX TYMAHUCTHUECKUX U IEMOKPATUICCKUX [IEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JIEATEIbHOCTh B MHTEPECAX I'Pa)JIaHCKOr0 00IECTBa, y4aCTBOBATh
B CAaMOYIPAaBJIEHUHU B 00pa30BaTeIbHON OpraHU3aIiy;

YMEHHE B3aMMOJICHCTBOBATh C COIMAIILHBIMH WHCTUTYTAMH B COOTBETCTBUHU C WX (DYHKIUAMHU H
Ha3HAYCHHEM;

TOTOBHOCTH K TYMaHUTAPHON U BOJOHTEPCKOM JIEATSIILHOCTH,

2) NATPHOTHYECKOT0 BOCTIUTAHUS

c(hOpPMHUPOBAHHOCTH POCCUIMCKON I'PpaK TAHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIICHHWE K TOCYJapCTBEHHBIM CUMBOJIAM, JOCTHKCHHSIM POCCHHCKUX YUYEHBIX B
obnactu UMK U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEJCHHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIlMI0O W TPHHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTUPYSACh Ha
MOpaTbHO-HPABCTBCHHBIE HOPMBI U IICHHOCTH, B TOM YHUCJIC B JCATCILHOCTH YIEHOTO;

OCO3HaHUE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUMUBOTO OYAYyIIETro;

4) 3CTeTHYECKOT0 BOCTIMTAHUSA:

ACTETHYECKOE OTHONICHHE K MHpPY, BKIIOYAs OSCTETHKY HAyYHOTO TBOPYECTBA, MPUCYIIETO
¢duznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpEC K pa3auYHbIM cdepaM NpodhecCHOHATBHOW AESTENbHOCTH, B TOM YHCJE CBS3aHHBIM C
(bU3UKON W TEXHUKOW, YMEHUE COBEPIIATh OCO3HAHHBIM BHIOOP OymayIied mpoQeccuu U peaan30oBbIBAThH
COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh M CIIOCOOHOCTH K 0Opa3oBaHUI0 W C€aMOOOpa30BaHHUIO B 00macTH (U3MKH Ha
MPOTSKEHUH BCEU KU3HU;



6) IKOJIOrHYeCKOr0 BOCTIUTAHMSA:

C(OPMUPOBAHHOCTh ~ DKOJIOTMYECKOW  KYJIbTYPhl,  OCO3HaHHME  TJOOAJBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IUIAHUPOBAaHUE ¥ OCYILIECTBICHUE ICHCTBUHA B OKpYXaloUlel Cpeie Ha OCHOBE 3HAHMA Ielnel
YCTOWYMBOTO Pa3BUTHSI YEIOBCUECTBA;

pacUIMpeHUe OIbITa JCATCIBHOCTH DKOJOTMYECKOW HANpPaBICHHOCTH HA OCHOBE MMECHOIIUXCS
3HaHU# 110 pusmke;

7) HEHHOCTH HAYYHOT'O MIO3HAHMS:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO DPa3BHTHS
du3nUecKoil HayKu;

OCO3HAHUE IICHHOCTH HAYYHOW JIESTEIbHOCTH, TOTOBHOCTh B IMPOIECCE H3YYCHUS (PU3UKH
OCYIIECTBIISATH MPOCKTHYIO U HCCIEA0BATEIbCKYIO JeSITEIbHOCTh HHANBUIYATbHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3naBaTe/bHbIE YHHBePCcAJIbHbIE YUeOHbIE el CTBUS
ba3oBble Jlornyeckue aecTBU:

CaMOCTOSITENIbHO (JOPMYITUPOBATH U aKTyaJIHU3UPOBATH MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTIPEACIATh LENU AesTeIbHOCTH, 3a]]aBaTh MapaMeTPhbl U KPUTEPUH UX TOCTHKEHUS,

BBISBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPUBACMBIX (PU3NICCKUX SBIICHUSX,

pa3zpabarbiBaTh IUIAH PEHICHHUS MPOOJIEMBI ¢ yYETOM aHaIM3a HMMEIOIIUXCS MAaTePHAIBHBIX U
HEMaTepUAIbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTUBHI B JIEATEIHHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM, OIICHUBATH
PHYCKH TOCTIEACTBUMN JACATEIBHOCTH;

KOOPJAMHHUPOBATh H  BBHIIOJIHATH pabOTy B  YCIOBUSAX  PEAIBHOTO, BHUPTYAIBHOTO H
KOMOMHHMPOBAHHOT'O B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIIeM.
ba3oBble uccienoBare/ibCKue A1eCTBUS:

BIIAJICTh HAYYHON TEPMHUHOJIOTHUEH, KIIFOUEBBIMU MOHATUSIMH M METOJIaMU (PU3UIECKON HAYKH;

BJIQ/IETh HABBIKAMH y4€OHO-HCCIIEIOBATENHLCKON U MPOEKTHOM JEATeTbHOCTH B 00NIacTH (DU3HKH,
CIIOCOOHOCTBIO M TOTOBHOCTBHIO K CaMOCTOSITEILHOMY IOUCKY METOJOB pelIeHUs 3a1ad (U3HUECKOTO
CoJIepKaHusl, TPUMEHEHUIO PA3INYHBIX METO/I0B ITO3HAHMS;

BIAJETh BHAAMH JCSATEIHHOCTM TIO TIOJYYCHHIO HOBOTO 3HAaHMS, €ro HHTEpIIpETaInHy,
npeoOpa3oBaHUI0 M TPUMEHEHHUIO B PA3NUYHBIX YUEOHBIX CHUTYallUsAX, B TOM YHCIE TPHU CO3JIaHUU
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBIIATh TIPUYUHHO-CJIC/ICTBEHHBIC CBSI3M M aKTYaJIM3UpPOBATh 3a7ady, BBIABUTATh THUIOTE3y €&
pelieHusi, HaXOIUTh apryMEHTHl NJisi JI0KAa3aTeIhCTBA CBOMX YTBEPXKIEHWU, 3aaBaTh MNapameTpbl U
KPUTEPUU PELICHHUS;

AQHAIM3UPOBAThH TOJYYCHHBIE B XOJ€ DPELICHUS 3aJa4d Pe3yJabTaThl, KPUTUYECKH OIICHHBATHh UX
JIOCTOBEPHOCTH, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh U (HOPMYyTUPOBATH COOCTBEHHBIC 3a/1a4yu B 00pPa30BATEIBLHOMN JCSITEIBHOCTH, B TOM YHCTIE
Py U3y4eHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETh IEPEHOCHUTH 3HAHUSA 110 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEEATETLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTe;

BBIIBUTATh HOBBIE UJIEH, TIPeJIaraTh OPUTHHAIBHBIE MTOAXOAbl U PEIICHHUS,



CTaBHUThH POOJIEMBI M 33]]a9H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.
Pabora ¢ nnopmanmeii:

BJIaACTb HABBIKAMU ITOJIYUCHUA I/IHCI)OpMaI_II/II/I (bHSI/II-IGCKOI‘O COACPpIKaHNA M3 MCTOYHHUKOB Pa3HbIX
TUIIOB, CaMOCTOSITCJILHO OCYIIECTBISTh TIOMCK, AaHalW3, CHCTEMATH3alM0 W HMHTEPIPETAIHIO
UH(POPMAIIUU Pa3IMYHBIX BUJOB U ()OPM MPEICTABIICHHUS,

OLICHUBATh JOCTOBEPHOCTh HH(OPMAIINH;

HCIIOJIB30BAaTh CpCACTBA I/IH(I)OpMaL[I/IOHHBIX U KOMMYHHKAIIUOHHBIX TEXHOJIOTUH B peuIcHUA
KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OpraHH3allMOHHBIX 3aJa4 C COOJIOJACHUEM TpeOOBaHHIMA
SPrOHOMHKH, TEXHHKH O€30MaCHOCTH, TMTHEHBI, PECypCOCOEpEKECHHS, MPABOBBIX M ITHYECKHX HOPM,
HOpPM MH(POPMAITMOHHOHN 0€30MaCHOCTH;

CO3[1aBaTh TEKCThI (DU3MYECKOrO COJCpIKaHHsS B PAa3NIMYHBIX (QopMaTax ¢ y4éTOM Ha3HAYCHUS
UH(POPMAIINH U LIEJICBOH ayTUTOPHH, BBIOMPAsk ONTHMATIBHYIO (POPMY IPEACTABICHUS U BU3yaIN3allNH.

KomMMyHMKaTHUBHbIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUSA:

OCYIIECTBIISITH OOIICHHE HA YpOKaX (DU3UKHU U BO BHE-YPOUHOU JESTEbHOCTH;

pacrno3HaBaTh MPEANOCHUTKH KOHMIUKTHBIX CUTYAIlUH ¥ CMATYaTh KOH(DIUKTHI,

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUKY 3PEHHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MOHUMATh U UCTOJIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U HHANBUAYAILHON pabOTHI,

BbIOMpaTh TEMATUKy M METOJAbl COBMECTHBIX JEWUCTBUH € y4€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEH Ka)kJI0T0 4iIeHa KOJUIEKTHBA,

MIPUHUMATH 11€JI1 COBMECTHOM JIEATENIbHOCTH, OPTaHU30BBIBATH M KOOPJIUHUPOBATH JEHCTBUS 1O €€
JOCTHKEHHUIO: COCTaBIIATh IUJIaH JACWCTBUIA, paclpelensirTh poiu ¢ Y4ETOM MHEHUH YYaCTHUKOB,
00CyXJaTh pe3ylbTaThl COBMECTHOM paboThI;

OLICHMBAaTh KAaueCTBO CBOETO BKJIaJa M KaXJOr0 Y4YaCTHMKAa KOMAaHJIbl B OOLIMI pe3ysbTar Mo
pa3paboTaHHBIM KPUTEPUSIM;

mpeniaraTh HOBbIE TPOEKTHI, OLIGHWBAaTh HJEU C TO3UIMH HOBH3HBL, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh MO3UTHUBHOE CTPATETMUYECKOE MOBEJECHHWE B PAa3JIMUHBIX CUTYalUsX, MPOSBISTH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranmn3anus:

CaMOCTOSITENIFHO OCYILECTBIIATH IO3HABATENIbHYIO JIeATEIbHOCTh B 00J1aCTH (PU3UKU U aCTPOHOMUM,
BBISBIIATH MPOOJIEMBI, CTABUTH U (POPMYITUPOBATh COOCTBEHHBIE 3aJauy;

CaMOCTOSITENIbHO COCTABJIATH IJIaH PELICHUS paCYETHBIX U KAUYECTBEHHBIX 33/1a4, IJIaH BBIMOJIHEHUS
PAKTUYECKON pabOThI C yUETOM HMEIOLIUXCSI pECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U NMPEATIOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOI0 IIpeMEeTa Ha OCHOBE JIMUHBIX MPEINOYTeHUH];

JienaTh OCO3HAHHBIA BHIOOP, apTyMEHTHPOBATh €Tr0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHHE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBaTh (HOPMUPOBAHUIO U MPOSBICHUIO SPYAULMU B 00JACTU (PU3MKH, MOCTOSHHO
MOBBIIIATH CBOIM 00pa30BaTeNbHbIN U KyJbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOLMOHAJIBHBII HHTEIEKT:

JaBaTh OLEHKY HOBBIM CHUTYyallusiM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OIICHUBAThH
COOTBETCTBHUE PE3YJILTATOB LIEIISAM;



BJIQ/IETh HABBIKAMM TI03HABATEIbHOM pediekcun Kak OCO3HAHMs COBEpIIAEMBbIX JACUCTBUHA H
MBICIIUTENBHBIX IIPOLIECCOB, X PE3YJIbTaTOB U OCHOBAHUI;

UCTIOJIb30BaTh MPUEMBI pEIIEKCUU ISl OLICHKH CUTYAIlMH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATD PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

NpUHUMATD ce0sl, TOHMMAast CBOM HEIOCTATKU U IOCTOUHCTBA,

IPUHUMATh MOTHUBBI U apIyMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTATOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKU.

B nporecce nocTukeHus: TMYHOCTHBIX PE3yJIbTATOB OCBOEHUS MTPOrpPaMMBbI IO (GU3HKE AJI1 YPOBHSA
cpeaHero oOmero o0Opa3oBaHUs Yy OOYYaIOUIMXCS COBEPIICHCTBYETCS SMOLMOHAIBHBIM HHTEJUICKT,
IpernoiararoImui copMUpPOBaHHOCTH:

CaMOCO3HaHUs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHKUMATh CBOE AMOILIMOHAIBHOE COCTOSIHUE, BUICTD
HAIpPaBJICHUS Pa3BUTHS COOCTBEHHON IMOLMOHAIILHOU chephl, ObITH YBEPEHHBIM B ce0¢€;

CaMOpETyJIMPOBaHM, BKIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHNE IPUHUMATh OTBETCTBEHHOCTb 3a CBOE
MOBEJICHHUE, CIIOCOOHOCTH aJallTHPOBATHCS K YMOIIMOHAIBHBIM U3MEHEHHSIM U MIPOSBISITh THOKOCTD, OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAlIMH, BKJIKOYAIOLIEH CTPEMJICHUE K JOCTUKEHHUIO LIEJTU U YCHEXY, ONTUMHU3M,
MHUIMATUBHOCTb, YMEHHUE JIEHCTBOBATh UCXO/I U3 CBOMX BO3MOXKHOCTEH;

OMITATUH, BKIIOYAIONIEH CITIOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSIHUE APYTHX, YUUTHIBATH
€ro MpU OCYIIECTBICHUU OOIIEHHUS, CHOCOOHOCTh K COYYBCTBHIO M COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOUYAIOUINX CIIOCOOHOCTh BBICTPAMBATh OTHOILICHUS C IPYTUMHU JTIOJAbMH,
3a00TUTHCS, TPOSBIIATH UHTEPEC U pa3pemaTb KOH(PIUKTEHI.

INPEAMETHBIE PE3YJIbTATbHI

K xonny o6yuyenus B 10 kiacce npeaMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE JOJDKHBI OTPAXkaTh
c(hOpPMUPOBAHHOCTH Y O0YUAIOLTUXCS YMEHHI:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MeCTO (PU3UKU B (POPMHPOBAHUM COBPEMEHHOW Hay4yHOMU
KapTI/IHI)I ana, B pa3BI/ITI/II/I COBpCMeHHOfI TCXHUKU H TCXHOJ’IOFI/IfI, B HpaKTI/I‘IeCKOﬁ NCATCIIBHOCTHU
JIOAEH;

VUUTHIBATh TPAHUIBI MPUMEHEHHS H3YYEHHBIX (DU3UUECKHX MOJIeNei: MaTepuaibHas TOYKa,
WHEpIUaIbHAsT CUCTeMa OTCUYETa, aOCONIOTHO TBEPIOE TEJIO0, UACATBHBIM Ta3, MOJIEIN CTPOCHUS Ta30B,
KUAKOCTEN U TBEPJBIX TEJl, TOUEUHBIN ANEKTPUUYECKUH 3apsi/i IPU pelieHnn GU3NYECKUX 3a/1a4;

pacmo3HaBaTh (U3NYECKUe SBIEHUS (IIPOIECCh) U OOBACHATH MX HAa OCHOBE 3aKOHOB MEXAaHUKH,
MOJIEKYJIIPHO-KUHETUYECKOW TEOPUM CTPOCHMSI BEUIECTBA U DBJIEKTPOJAMHAMUKHU: PABHOMEPHOE U
PaBHOYCKOPEHHOE TPSMOJIMHEHHOE BMKEHHUE, CBOOOTHOE MaJeHHE TeJ, JBWKEHHE IO OKPYKHOCTH,
WHEepIMs, B3auMoieiicteue e, nuddysus, OpOyHOBCKOE IBUIKEHUE, CTPOCHUE JKUIKOCTEH M TBEPIBIX
Tel, W3MEHeHHe oO0BhEMa TeNl MpU HarpeBaHWW (OXJaXKIEHUH), TEIJIOBOE paBHOBECHE, HCIApPEHHE,
KOH/JIEHCAllUs, TJIABJIEHHUEe, KPUCTAJUIM3allks, KUIIEHUE, BIAXHOCTh BO3/yXa, MOBBIIICHUE JABJICHUS Ta3a
MIPU €r0 HarpeBaHHWM B 3aKPHITOM COCYJIE, CBSI3b MEXKIy MapaMeTpaMu COCTOSIHHS Ta3a B U30IPOIECCax,
AJICKTPHU3AIIMS TEJl, B3aUMOICUCTBHUE 3aPsI0B;

OMKCHIBATh MEXAHUYECKOE JBIDKEHHUE, WCIONB3ys (U3MUYECKHUE BEIUYUHBI: KOOpPAMHATA, MYTh,
NepeMeNIeHle, CKOPOCTh, YCKOpEHHEe, Macca Tena, CUjla, MUMIYJbC Tela, KUHETUYECKas SHEeprus,
IIOTCHIOUAJIbHAs 3Hepr1/1$[, MECXaHHNYCCKast pa60Ta, MEXaHHN4YECKass MOIIIHOCTD, HpI/I OIMMCaHun HpaBI/I.]'H)HO
TpaKTOBaTI) (131/13qu01<1/1171 CMBICJII I/ICHOJ’II)SYGMI)IX BCINYNH, HUX 0603HaquI/I${ n CAWMHUIIBI, HAaXOIUThb
(dbopMyIIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIHUMHY C APYTUMHU BETUYUHAMU;



OTHUCHIBATh M3yYCHHBIE TEIIOBHIC CBOWMCTBA TEJN W TEIUIOBHIC SIBJICHHS, WCIOIB3YS (PU3HUECKHE
BEJIMYMHBI: JABJICHUE Ta3a, TEeMIEpaTrypa, CPEeAHssi KMHETHYECKas SHEPrusi XaOTHYECKOTO JBUKEHUS
MOJICKYJI, CPEeTHEKBAIPATHYHASI CKOPOCTh MOJICKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEPTHs, padoTa
rasa, Ko3(pQUIMEHT MOJIe3HOTO JACHCTBUS TEIIOBOTO JBUTATEINS; IIPH ONMHUCAHUM MPABWIBHO TPAKTOBAThH
(GU3HYECKUH CMBICT HCIIOJB3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W EIUHUIBI, HAaXOIUTh (OpPMYIIbI,
CBSI3BIBAIOIINE JTAHHYIO (DU3HUECKYIO BEIMUUHY C APYTUMHU BEIHMYUHAM;

ONUCHIBATh H3YYEHHBIE JJICKTPUUYECKHE CBOMCTBA BEIIECTBA M JJCKTPUUYECKUE SIBJICHUS
(mportecchl), MCHONB3ys (PU3NYECKHE BEIWYUHBI: OSJICKTPUUYCCKUN 3apsl, dJIEKTPUUYECKOE TIoJIe,
HaIpsOKEHHOCTh TOJISA, MOTEHIIMAN, PA3HOCTh IOTEHIIMAJIOB; IPH OINKUCAHUM TPABHIBHO TPAKTOBATh
(GU3MYECKUH CMBICT HCIMOJB3YEMBIX BEIWYUH, WX OOO3HAYEHUS W CIUHHIIBI, YKa3bIBaTh (DOPMYIIHI,
CBSI3BIBAIOIINE JTAHHYIO (DU3HUECKYIO BEIMUUHY C APYTUMHU BEIMYNHAMU;

aHAJIM3UPOBATh (PU3UYECKUE MPOIECCH U SABICHUS, UCIIONB3YS (U3UUCCKUE 3aKOHBI U TPUHITUIIBL:
3akoH BcemupHoro tarotenus, I, I u Il 3akonsl HeroTOHA, 3aKOH COXpaHEHHUs] MEXaHUYECKOW SHEPrUH,
3aKOH COXPAHEHUs HMITYJIbCa, MPUHIUI CYMEPIO3UIMH CHJI, MPUHIUIT PaBHOMPABUS WHEPIHUATBHBIX
CHUCTEM OTCU€Ta, MOJICKYJISAPHO-KMHETUUECKYI0O TEOPHUIO CTPOCHHMS BEIIECTBA, ra30BbI€ 3aKOHBI, CBA3b
CpenHel KHHETUYECKOI SHEPruu TEIJIOBOrO JABMKEHUS MOJIEKYI ¢ aOCOIIOTHOM TeMIepaTypoid, epBbIit
3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHEHHsI JIEKTPHUUECKOro 3apsaaa, 3akoH KyrnoHa, mpu 3ToM pa3nuyaTh
CJIOBECHYIO (pOPMYJUPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAKCHHE W yCIOBHS (IpaHUIbI, 00JIacTH)
MIPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC MPUHIUMBI ACHCTBHUS MAIIUH, NPUOOPOB M TEXHHUUYECKHUX YCTPOWCTB;
pa3ianyaTh yCIOBHs UX O€30MaCHOTO MCIIONIb30BAHMS B IOBCEAHEBHON KU3HU;

BBITIOJIHSTH ~ OKCIEPUMEHTHI [0 MCCIECIOBAHUIO (U3HYECKUX SBICHHUH H  TMPOIECCOB C
UCIIOJIb30BAaHUEM MPSMBIX M KOCBEHHBIX HM3MEPEHUH, MPH 3TOM (OPMYyIHUPOBATH MpodieMy/3aaady U
TUIOTE3Y y4eOHOro IKCIEPUMEHTa, COOUpaTh YCTAaHOBKY U3 MPEIJIOAKEHHOIO 000pyI0BaHUs, TPOBOAUTH
OTIBIT ¥ POPMYITHPOBATH BHIBOIBL;

OCYIICCTBIISATh MPSAMbIE M KOCBCHHBIC W3MEPCHHSI (PU3MYSCKUX BEJIMYUH, TPU ITOM BBIOMPATH
ONTUMAIBHBIA CMOCOO0 WU3MEPEHHUs] M UCIOJIb30BAaTh W3BECTHBIE METOJBI OIEHKH TMOTPEIIHOCTEN
U3MEPEHHUI;

UCCIIEIOBATh 3aBUCUMOCTH MEXIYy (QU3NYECKUMHU BEIMYMHAMU C UCIOJIb30BAHUEM MPSIMBIX
WU3MEPEHHM, IPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (GUKCHUPOBATH PE3ybTaThl MOJYUYEHHON 3aBUCUMOCTH
(bU3HYEeCKUX BEJIMYMH B BUJI€ TaOIUI] ¥ TpadUKOB, JIeJaTh BEIBOJBI IO PE3yIbTaTaM UCCIICIOBAHMS;

coOnrofaTh MpaBmiia OE30MAaCHOTO TpyJda MPU MPOBEACHUM HCCIEIOBAaHUN B pamMKax ydeOHOTro
JKCIIEPUMEHTa, y4eOHO-UCCIEIOBATEILCKON M  TMPOEKTHOW AESITENbHOCTH C  HCIOJIb30BaHHEM
U3MEPUTENIbHBIX YCTPOUCTB U J1a0OpaTOPHOT0 000PYAOBAHMUS;

pemaTth pacy€THBIC 3aa4d C SBHO 3aJlaHHOM (PU3UUYECKOW MOJIENbI0, MCHOJB3Yyd (U3UUYECKHE
3aKOHBI M TIPUHIUIIBI, HA OCHOBE aHaIW3a YCJIOBHS 33Ja4d BbIOUpaTh (DPU3HUECKYIO MOJEINb, BBIACISThH
dbuznyeckue BENUYUHBI U (OPMYIIBI, HEOOXOAUMBIE TSl €€ pelIeHus, MPOBOIUTh PACUETHl M OIEHUBATH
peaTbHOCTh TOJYYEHHOTO 3HAYCHHS (PU3MUECKOU BEIIMUNHBI;

pemarh Ka4eCTBEHHBIC 3a/Jauyd: BBICTPAWBATh JIOTHYECKH HEMPOTHBOPEYHMBYIO  IIETIOUKY
paccyXJIeHUl ¢ OMOpOi Ha U3YUECHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHHUS,

UCIIONIb30BaTh MPU PEIICHUU y4eOHBIX 3aJad COBpeMEHHbIe WH(OPMAIMOHHBIC TEXHOJOTHH IS
MOMCKA, CTPYKTYPUPOBAHUS, HWHTEPHPETANMM ¢ TPEJICTABICHUS Yy4YeOHOWM | HAyYHO-TIOMYJISIPHOU
uH(pOpMaIuK, MOJYyYEHHONW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHYECKH aHAJU3UPOBATH IOJYYIAEMYIO
UH(OPMALIUIO;

MPUBOJUTH MPUMEPHI BKJIA/a POCCUUCKHX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
00BSICHEHHE TPOIECCOB OKPYIKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHU;



UCIIOJIb30BAaTh TEOPETUYECKUE 3HAHHUS MO (PU3MKe B IMOBCEAHEBHOW >KHU3HHM Uil OOecredeHUs
0€30MacHOCTH MpH OOpalieHHMH ¢ TpUOOpaMU W TEXHHYECKUMHU YCTPOWCTBAMH, HJISI COXpPaHEHUs
3JI0pOBbsI U COOJIIOJICHHUSI HOPM KOJIOTHYECKOT0 TIOBEICHUS B OKPYXKAIOIIEH cpene;

paboTaTh B rpyIIIE C BHIMOJIHEHUEM PA3IMYHBIX COLUATBHBIX POJIEH, INTAHUPOBATh Pa0OTY IPYIIIIHI,
paloHaIbHO pacHpeesiaTh 005S3aHHOCTU U IUIAHUPOBAThH JESATENILHOCTh B HECTAHAAPTHBIX CUTYaIUsX,
aJICKBATHO OIICHUBATH BKJIAJl KAXKIOTO U3 YUACTHUKOB TPYIIIEI B PEIICHHE PACCMATPUBAEMOI MPOOIEMBI.

K xonmy oOydyenus B 11 kiacce mpeaMeTHBIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPAXKATh
c(hOpMHUPOBAHHOCTH Y O0YUAIOLIUXCSI YMEHHI:

JEMOHCTPHUPOBATh Ha MpUMEpax pojb U MecTO (HU3UKU B (POPMHPOBAHUHM COBPEMEHHOW HAy4HOM
KapTUHBl MHpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHM W TEXHOJIOTHM, B MPAKTHUYECKOM JAESITEIIbHOCTU
JIOJICH, IETIOCTHOCTD U €IMHCTBO (PU3NYCCKON KAPTUHBI MUPA,

YUUTHIBATh I'PAaHUIbI IPUMEHEHUS W3YYEHHBIX (U3UYECKUX MOJENCH: TOUeYHBIH IEKTPUUECKUIA
3apsif, Jy4 CBETa, TOUCYHBIH MCTOYHHK CBETa, SJIEpHAsi MOJAENIb aTOMa, HYKJIOHHAas MOJEJIb aTOMHOTO
siipa MpU pelieHnr (PU3NIeCKux 3a1ad;

pacnio3HaBaTh (U3MYECKUE sBICHUS (TIPOIECCHI) M OOBSACHATH WX HAa OCHOBE 3aKOHOB
JNEKTPOAMHAMUKN M KBAaHTOBOM (DU3HMKH: DIEKTPUYECKas MPOBOJUMOCTh, TEIIOBOE, CBETOBOE,
XUMHYECKOe, MarHUTHOE NEHCTBUS TOKa, B3aUMOJICHCTBHUE MArHUTOB, SJEKTPOMArHUTHAs WHIYKIIHS,
JIEMCTBUE MArHUTHOTO TMOJs Ha TMPOBOJAHUK C TOKOM U JIBMDKYIIMHCS 3apsijl, 3JICKTPOMArHUTHbBIC
KoJIeOaHUsT W BOJHBI, MPSMOJMHEHHOE pACIpOCTpAaHEHHWE CBETa, OTPAKEHHE, NpPEIOMIICHHE,
uHTepdepenys, nudpakuus U MONAPU3ALUsS CBETa, AUCIEpPCcHsl cBeTa, (POTodNeKTpuuecKuid ekt
(poroaddext), cBeToBoe HaBlIEeHUE, BO3HUKHOBEHHE JIMHEHYATOTO CIEKTpa aromMa BOJOPOJA,
€CTECTBEHHAsI M UICKYCCTBEHHAsl PaJOAKTUBHOCTE;

ONUCHIBATh H3y4YEHHBIE CBOMCTBA BeHIECTBA (DJICKTPUYECKHME, MATHUTHBIE, ONTHYECKHE,
ANEKTPUUYECKYIO MPOBOIUMOCTD PA3IUYHBIX CPel) U SJIEKTPOMArHUTHBIE SIBJICHUS (IIPOLECCHI), UCTIONb3YS
buznyecKkue BEIUYUHBL: JEKTPUUECKUIA 3apsij, CHIIa TOKA, JIEKTPHUUECKOE HAIPSHKEHHE, dIIEKTPHUECKOE
COIPOTHBIICHUE, PA3HOCTh MOTCHIIMATIOB, MICKTPOIBIDKYINAS CHIIA, padoTa TOKAa, HHIYKIUS MarHUTHOTO
noJist, cuna Amnepa, cuia JlopeHna, HHIYKTUBHOCTh KaTYIIIKH, SHEPTHS DJIEKTPUUECKOTO U MarHUTHOTO
noJied, Mepuoa U YacToTa KoieOaHUil B KoieOaTelbHOM KOHTYpeE, 3apsi]l M CHiIa TOKa B Ipoliecce
TapMOHHYECKHUX JIEKTPOMArHUTHBIX KoyeOaHui, (POKyCHOE pacCTOSIHUE M OMTHYECKas CHIIA JTMH3bI, IPH
OTMMCAHUU TPABUJIBLHO TPAKTOBATh (U3MYECKUU CMBICT HCIOJIB3yEeMbIX BEIMYHMH, MX O0O3HAYCHHUS U
€IUHUIIBI, VYKa3biBaTh (POPMYJIBI, CBS3BIBAIOIIUE JAHHYIO (HU3UYECKYI0 BEIUYUHY C JPYTUMHU
BEJIMYMHAMU;

OMKCHIBATh W3YYCHHBIE KBAHTOBBIC SBJICHHUSI M TPOIECCHI, UCIMONB3Yysd (PU3NYECKUE BEITHUHHBI:
CKOPOCTb DJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YaCTOTA CBETA, DHEPTHUS U UMITYJILC (POTOHA, TIEPHOT
MoJTypactaa, YHEPrusi CBSI3M aTOMHBIX sIIep, IPU OMUCAHWUHU MPABWIBHO TPAKTOBATHh (DU3UUECKUN CMBICIT
UCTIONB3YEMBIX BEIMYMH, UX O0O3HAUEHUS W €AMHMIIBI, YKa3bIBaTh (POPMYJIBI, CBSA3BIBAIOIINE AAHHYIO
bu3NYECKYIO BEIUYUHY C APYTUMU BEIMUYNHAMU, BBIYUCIATH 3HaUYeHHE (PU3NUECKON BETHUNHBI,

aHAJTM3UPOBATh (DU3UYECKUE TIPOIIECCHI U SIBJICHUS, UCTIONB3YS (U3UUYECKHUE 3aKOHBI U TTPUHITUTIBL:
3akoH OMa, 3aKOHBI TIOCJIEI0BATENIBHOIO U MapajlIeIbHOTO COEUHEHHS MPOBOJIHUKOB, 3aKoH JIKoymsa—
Jlenna, 3aKOH 3JE€KTPOMArHUTHOW MHIYKIWHU, 3aKOH MPSIMOJUHEHHOTO PACIpOCTPAHEHUS! CBETA, 3aKOHbI
OTpaXKCHHsI CBETa, 3aKOHBI TPEJIOMIICHHUS CBETa, ypaBHeHHe OiHmITeiiHa 11t (oTodrddexra, 3akoH
COXpaHEHHUs PHEPTruH, 3aKOH COXPAHCHHS UMITYJIbCA, 3aKOH COXPAaHEHUS DJIEKTPUUECKOTO 3apsjia, 3aKOH
COXpaHEHMsI MacCOBOI'0 YHCIIa, MOCTYJaThl bopa, 3aK0H paAlOaKTUBHOIO pacnaja, Ipu 3TOM pa3inyaTh
CJIOBECHYIO (POPMYITUPOBKY 3aKOHA, €T0 MAaTeMaTHYECKOE BBIPAKEHHE U yCIOBHs (TpaHUIbI, 00JIacTH)
MPUMEHUMOCTH;



ONpEeNEeNATh HANpPABJICHUE BEKTOpAa HMHIYKLUHWHM MAarHUTHOIO IIOJISI IPOBOJHUMKA C TOKOM, CHJIBI
Awmrniepa u cuinbl JlopeHna;

CTPOUTH M OIKCHIBATh N300pakeHHE, CO3/1aBAeMOE TNIOCKUM 3€PKAJIOM, TOHKOH JIMH30M;

BBIMOJHATh OKCIIEPUMEHTBI 10 HCCIEAOBAaHUI0 (U3MUECKUX SIBICHUH M  IPOLIECCOB C
UCIIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX HM3MEpEHUil: mpu 3ToM (GOpMyIHUpoBaTh HpobiieMy/3afady u
THIIOTE3y Y4€OHOro IKCIEPUMEHTa, COOMPATh YCTAaHOBKY M3 MPEJIOKEHHOT0 000py10BaHUs, TPOBOIUTH
OTBIT U (POPMYIIUPOBATH BHIBOJIBI,

OCYIIECTBIISITh MpPSIMbIE U KOCBEHHbIE H3MEpEeHHs] (U3MYECKUX BEJIMYMH, IMPU 3TOM BbIOHMPAThH
ONTUMAJBHBIA CIOCOO M3MEPEHHsT M HCIOJIb30BATh HW3BECTHBIE METOJbl OICHKM IOTPelIHOCTeN
U3MEPEHHU;

UCCIIEIOBaTh 3aBUCHMOCTH (PM3MYECKUX BEIUYMH C HCIOJIB30BAHHWEM MNPSMBIX HW3MEPEHUH: MpU
9TOM KOHCTPYHPOBaTh YCTaHOBKY, (PUKCHUPOBATH PE3yJbTaThbl MOTYYEHHONW 3aBUCUMOCTU (U3NYECKUX
BEJIMYMH B BUJIE TaOnuIl U TpaduKOB, AeNaTh BBIBOBI IO PE3yJIbTaTaM UCCIIEI0BaAHUS;

coOuoiaTh MpaBuia Oe30MacHOro Tpyda HpU MPOBEICHHH HCCIEIOBaHHA B paMKax y4eOHOTro
AKCIIEPUMEHTA, Y4eOHO-UCCIEA0BATENbCKOM M  IMPOEKTHOM JEATEIbHOCTH C  HCIOJIb30BaHUEM
U3MEPUTENbHBIX YCTPOUCTB U J1a0OpaTOPHOTO 0OOPYIOBAHHUS;

pemats pacuéTHbIE 3aJaud C SBHO 3aJIaHHOM (DM3MUYECKON MOJEeNbl0, MUCHONB3YS (pusmveckue
3aKOHBI U NPUHLUIBI, HA OCHOBE aHaJM3a YCJIOBUS 3aJaud BbIOMpaTh (PU3UUYECKYIO MOJEIb, BBIIACIATH
¢u3nveckre BEMUIUHBI U (GOPMYIIBI, HEOOXOAUMBIE ISl €€ PEelIeHHs], TIPOBOJUTH PACcYEThl U OLIEHUBATH
peabHOCTb MOTYYEHHOTO 3HaYeHHs (PU3NUECKON BEITHUMHBI,

pemiatb KaueCTBEHHbIE 3a/auyd: BBICTPAWBaTh JIOTMYECKHM HENPOTUBOPEUMBYIO  LIETIOUKY
pacCyXJIeHHI ¢ OMOpor HA U3YUCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SBIICHUS;

UCTIOJIB30BaTh TPHU PEIICHUH Y4eOHBIX 33aJad COBPEMEHHBIE MH(OPMALMOHHBIE TEXHOJOTHH IS
MOKCKA, CTPYKTYPUPOBAHMS, WHTEPIpPETAlMM U MPEACTaBICHHUs Y4eOHOM U HAyYHO-TOMYJISIPHOU
uH(pOpMaIlMK, TOJYYEHHON U3 Pa3NUYHBIX HCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATH IOIYYaeMYIO
UHPOPMALIHUIO;

OOBSACHATh NPUHLUIBI JEHCTBUS MalllMH, NPUOOPOB U TEXHUUYECKHUX YCTPOMCTB, pa3anydarh
yCIIOBHS UX 0€30MaCHOT0 MCII0JIb30BaHMsI B TOBCETHEBHOM JKU3HU;

HNPUBOANUTH MPUMEPHI BKJIaJa POCCUHCKUX M 3apyOSKHBIX yYEHBIX-(DU3MKOB B pa3BUTHE HAYKH, B
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPa, B pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3MKE B IMOBCEAHEBHOM >KHU3HM JUIsl 00ecredeHUs
0€30IacCHOCTH TpU OOpallleHuH ¢ NpUOOpaMU U TEXHHUUECKUMH YCTPOHCTBAMH, JUISI COXpPaHEHMS
3JI0pOBbsI U COOJIIOJIEHHSI HOPM KOJIOIMYECKOT0 TIOBEACHHUS B OKpY Karollei cpejie;

paboTaTh B TpYIIIE C BBIMOJIHEHUEM Pa3IMUHbIX COLIMAIBHBIX POJIEH, IUIAaHUPOBATh PabOTy IPyMIIbI,
PAlMOHATIBHO pacHpeeNsiTh 00A3aHHOCTH M IUIAHUPOBAThH JIEATENbHOCTh B HECTAHJAPTHBIX CUTYalUsX,
a/IeKBaTHO OIICHMBATh BKJIAJ] KQXJ0T0 U3 YYACTHUKOB I'PYIIIBI B peIIEHHE pacCMaTpUBaeMOi MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM undposbIie
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsl
Pazgen 1. PU3UKA U METO/JAbI HAYYHOI'O IO3HAHUSA
bubmuorexa [JOK
1.1 ®u3uKa 1 METOJbl HAYYHOT'O TTIO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kimematitka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huriamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
3.2 OCHOBBI TEPMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnnoreka [JOK

®a30BbIe IEPEXOIBI

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



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

Hroro no pazgeny 24
Pasnen 4. JIEKTPOANHAMUKA
bu6mmoreka [JOK

41 MeKTpoCTatiia 10 https://m.edsoo.ru/7f41bf72
42 [TocTosiHHBIN 351eKTpUYECKHil TOK. TOKH B 12 bubnnoreka [HOK

' Pa3JIMYHBIX Cpeaax https://m.edsoo0.ru/7f41bf72

Htoro no pazneny 22

PeszepBHoe Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOANHAMUKA
MarnuTtHoe nojue. IeKTpoMarHuTHast bubnuorexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJTHBI
51 MexaHn4ecKHue U AIEKTPOMAarHUTHBIE 9 1 bubnuorexa [JOK
' KoJIe0aHus https://m.eds00.ru/7f41c97¢
MexaHn4yecKkne U dJIEKTPOMArHUTHBIE bubnmnorexa [JOK
2.2 5 1
BOJIHBI https://m.edsoo0.ru/7f41c97c
bu6mmoreka [JOK
2. 1
3 Onrika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paznea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBBI CTIEITUATFHON TEOPUH bubnmoreka [JOK
3.1 4 1
OTHOCHUTEIIBHOCTH https://m.edso0.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuorexa [JOK
4.1 DJIeMEHTHI KBAHTOBOU ONTHUKH 6 https://m.edsoo.ru/7f4197c
4.2 Crtpoenue aToma 4 bubnuorexa [JOK



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

4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

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

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 7 ngj;ﬁféigﬁ}; £41097c
Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 ng;;;fé;aogﬁﬁ £41c97¢
Hroro no pazneny 4
PesepBHOe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
ara undpoBbie
Nen/m Tema ypoka KonrTpoabubie IIpakTuueckue A op
Bcero u3ydyeHusi oOpa3oBaTe/IbHbIE
padoThI padoTshI
pecypchl
®usuka — Hayka O pUpoE.
1 Hayunsie MeT(})’K bl nofHell)HI/Iﬂ 1 bubmorexa LHOK
i a https://m.edsoo.ru/ff0c32e2
OKPY’KaIoIIero MUpa
Poaw u mecTo pusuku B
5 (hopMHUPOBaHUH COBPEMEHHOM 1 bubnnoreka [JOK
Hay4HOU KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MIPAKTUIECKON JCSITEILHOCTH JTFOACH
MexaHuueckoe TBUKEHHE.
OTHOCHUTENIHBHOCTh MEXaHUUECKOTO bubmuorexa [JOK
3 1
nerkeHns. [lepemenienue, CkopocTs, https://m.edso0.ru/ff0c3508
YCKOpEHHUE
4 PaBHOMEpHOE NpsMONIMHENHOE 1 bubnuoreka [IOK
JIBIKEHHE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE MPSMOIUHENHOE 1 bubnnorexka [JOK
JIBU)KEHUE https://m.edsoo.ru/ff0c372e
6 CBoOoaHoe majieHre. Y CKopeHue 1 bubmuorexa [JOK
CcBOOOIHOTO ITaJCHNA https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHoe TBUKEHHE.
7 JIBr>kKeHHE MaTepUaIbHOM TOUKH 110 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH
8 [Ipunuun otHOocuTeNnbHOCTH ["anuest. 1 bubnmoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

NHepuuanpHble CUCTEMBI OTCUETA.
[Tepsbsiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. [lpunnun

9 cyrneprno3unuu cuil. Bropoit 3akon bubmmorexa [TOK
yHep t ' P . https://m.edsoo.ru/ffOc3be8
HeroToHa my1st MmarepuanbHOM TOUKH

10 Tpertuii 3akon HerotoHa st bubnnoreka HOK
MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKkoH BCEeMUPHOTO TAroteHus. Cuna

11 TsorecTH. [lepBas kocmudeckas bubmmorexa LOK

- HeP https://m.edso0.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoaduumeHT tpenus.

13 Cuna C(P;H OTI/IBJ‘IGI(-IbI/Iq:[ pu BnieHI/IH bubmorexa HOK

P e https://m.edsoo.ru/ff0c3f76
TeJa B KUJAKOCTH WJIH ra3e
[ToctynarenbHO€ U BpalareabHOE

14 JBUKEHHE a0COTIOTHO TBEPIOTO Tea. bubnmnorexa [JOK
MowmenT cuibl. [1nedo cuiel. Yenosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEJIA
NMnynbsc MmaTepualbHOM TOYKH,

15 CHUCTEMBbI MaTEPUATIBHBIX TOUYEK. bubnuorexa [JOK
Nmnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE IBUKEHHE
PaGota 1 MOILITHOCTH CHJIBL.

16 Kunernueckas 3Heprusi MarepuaaibHOW bubnnorexka [JOK
Touku. Teopema 00 M3MEHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKOU dJHEPTUU

17 [ToTenmansHas SHEPTHSL. bu6mmoreka [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTenumanbHas SHEPTUs yIPYTrO
ne(OpMUPOBAHHOM MTPYKUHBI.
[ToTenunanpHas sHeprus Tena BOIU3U
ITOBEPXHOCTH 3eMIIN

https://m.edsoo.ru/ff0c461a

18

19

20

IloTeHIManbHBIC U HEIOTCHIINAILHBIC
cuiibl. CBs3b paboThI
HEMOTEHIMAJIBHEIX CHUJI ¢ U3MEHEHNEM
MEXaHUYECKOU SHEPTHH CHCTEMBI TEI.
3aKOH COXpPaHECHUSI MEXaHUYECKOM
SHEPTHU

Jlaboparopras pabora Nel
«MccnemoBanue CBs3U pabOThI CHIIBI C
HU3MCHEHUEM MEXaHUYECKOW SHEPrHU
TeJa Ha MPUMEPE PACTKCHUS
PE3UHOBOTO KI'yTay»

KonTponbnas padorta Nel no teme

«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHHUs B MEXAHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

https://urok.apkpro.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-
KUHETHUYECKON Teopuu. bpoyHOBCKOE
neuxenue. Audoysus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc2

22

23

XapakTtep ABUKEHUA U
B3alMOJIEUCTBHS YaCTUI] BEIIECTBA.
Mogenu cTpoeHus ra3oB, )XUAKOCTEH
U TBEPIBIX TEN

Macca monekyin. KonuuectBo
BemiecTBa. [locrosHHas ABoraapo

https://urok.apkpro.ru/

https://urok.apkpro.ru/

24

TemoBoe paBHOBecue. TeMneparypa
u e€ usmepenue. Illkana remneparyp

https://urok.apkpro.ru/



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Henscus

Uneanpueiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOGcotoTHas TeMmiepaTypa Kak Mepa
26 CpelHEe KUHETUYECKON SHEPTUu bubnmoreka [JOK
JIB>KEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kinaneiipona
27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI https://urok.apkpro.ru/
Jlaboparopuas pabora Ne2 https://urok.apkpro.ru/
28 «MccnenoBanne 3aBUCUMOCTH MEXIY
napaMeTpamMu COCTOSTHUS
pa3peKEeHHOTO Ta3a
29 N3omporeccsl B ueaqbHOM raze u ux bubnuoreka [IOK
rpauvecKoe mpeacTaBIeHNe https://m.edsoo.ru/ff0c570e
BuyTpennsist sHeprus
TEPMOIUHAMUYECKON CUCTEMBI U
30 cnocoObI e€ n3meHeHus. KonmmuectBo bubmuorexa [JOK
TEIUI0ThI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPTHUS OJJHOATOMHOTO HJICATEHOTO
rasa
bubmuorexa [JOK
31 Buget emionepean https://m.edsoo0.ru/ff0c5c36
VrenbHas TEMII0EMKOCTH BEIIECTRA.
32 KonmgecTBo TeroTs npu bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢36
Tertonepenaye. AaunabaTHBINA TpoIiece
33 IlepBslii 3aKOH TEPMOAVMHAMUKH U €TI0 bubnuorexa [IOK
IIPUMEHEHUE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 Heob6patumocTh mporieccoB B bu6mmoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoze. Bropoii 3akoH

https://m.edsoo.ru/ff0c6230

TEPMOJIUHAMUKU
35 [Tpunun pevicreus u KII/ TenmoBoi bubmuorexa [JOK
MAILIHHBI https://m.edsoo.ru/ff0c600a
36 Ik Kapro u ero KITJT https://urok.apkpro.ru/
37 DKOJOTUYECKHE MPOOTIEMBI https://urok.apkpro.ru/
TEIUIOIHEPTETUKU
38 O6o6mmaromuii ypok «MoteKysipHast bubnnoreka [JOK
¢uznuka. OCHOBBI TEPMOIMTHAMUIKI https://m.edso0.ru/ff0c6938
KonTponbnas pabota No2 mo teme
39 «Monekynspnas pusuka. OCHOBBI bubmmorexa LIOK
YIp ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 ITapooGpa3zoBaHue U KOHAECHCALMSL. bubnnorexka [JOK
Hcnapenue u kunenue https://m.edso0.ru/ff0c63b6
AOCOIIOTHAsI U OTHOCUTEIbHAS
41 BJIAKHOCTH BO3/1yxa. HachleHHbIN bubmmorexa LIOK
Ayxa. m https://m.edsoo0.ru/ff0c64d8
nap
Teépnoe teno. Kpucrannmnyeckue u
4 amopdHbIe Teraa. AHU3OTPOIIHUS bubnmnorexa [JOK
CBOMCTB KpuCTAIUIOB. JKuakue https://m.edso00.ru/ff0c65f0
kpucTayibl. COBpeMEHHBIE MaTePHAITBI
[1naBneHre U KpUCTATUIA3AIIHSL.
43 VY nenbHas TemioTa MiaBIeHUs bubmmorexa LIOK
g ' https://m.edsoo.ru/ff0c6708
CyOmmmariust
bubmuorexa [JOK
44
YpasHeHHe TenoBoro bananca https://m.edsoo.ru/ff0c6820
45 DneKTpu3aius Tel. DIEKTPUIECKU bubnmoreka [JOK

3apsan. JlBa BUJa JIEKTPUUECKUX

https://m.edsoo.ru/ff0cébcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsiIoB

HpOBO,I[HI/IKI/I, AUDJICKTPHUKHU U

bu6mmoreka [IOK

46 .3
HOTYHPOBOMTHIH. SAKOH COXPAHEHHA https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsiaa
B3aumoneiicTBue 3apsaoB. 3akoH
47 Kynona. ToueqHbIN AIEKTPUICCKUN bubmorexa LHOK
Y ' P https://m.edsoo.ru/ffOc6ce4
3apsn
Hanpsx€HHOCTB 31EKTPUUYECKOTO
48 nons. [puHumn cyneprno3uuuu bubnuorexa [JOK
ANEKTPUYECKUX MoseH. Jlnnuu https://m.edsoo.ru/ff0c6df2
HaANPsSKEHHOCTH
Pabora cuit aIeKTpOCTaTHYECKOTO
49 noist. [lorennman. PasHocTs bubmorexa HOK
’ tadt. https://m.edsoo.ru/ffOc6f00
MOTEHI[MAJIOB
[TpOBOIHUKH M TUIIEKTPUKH B
50 3J'Ip€KT J(l)CTaTI/I‘IeI(l:KOM nor;e bubmmorexa [JOK
P ] https://m.edsoo.ru/ff0c7018
JusnexTpudeckast IpOHUIIAEMOCTD
bu6nmoreka [JOK
51 Onextpoémkocth. Kongencaro
FICKTPOCMEOCTE. ROHACHCEATOP https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTD IIOCKOTO
52 KOHJICHCATOpa. DHEPTHUs 3apsSHKCHHOTO bubmmorexa [JOK
g pa- P P https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTOpa
JlaGopatopHnas pabora Ne3 https://urok.apkpro.ru/
53 "N3mepeHne 2MeKTpOEMKOCTH
KoHAeHcaTopa"
[IpuHIMIT NEWCTBUS U IPUMEHEHNE https://urok.apkpro.ru/
o4 KOH/JIEHCAaTOPOB, KOIIMPOBAIbLHOT'O

amnmapara, CTpyMHOro IpHHTEpa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

DnexTpocTaTUuecKas 3aluTa.
3a3emIIeHHe AIIEKTPOIpUOOPOB

55

DNEeKTpUUECKU TOK, YCIIOBUS €r0
cyuiectBoBaHus. [I0CTOSHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporusnenue. 3akon Oma Jist
y4acTKa [enu

https://urok.apkpro.ru/

56

[TocnenoBarenbHOE, TAPATIIEIBHOE,
CMEIIaHHOE COCTMHEHHE
npoBoAHUKOB. JIaboparopHas padoTa
«M3yueHne cMemaHHOro COSTMHEHUS
PE3UCTOPOBY

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

57

58

59

60

PaboTa 1 MOUTHOCTB IMEKTPHUECKOTO
Toka. 3akoH Jlxoyns-Jlenna

3axon OMa 71 OJIHOM (3aMKHYTO)
anekTpuueckoit nenu. Koporkoe
3aMblkaHue. JJaboparopHas pabora
«M3mepenune DJ]C uctouynmka ToKa u
€r0 BHYTPEHHETO COMTPOTHBIICHUS

DneKTpOoHHAasi IPOBOAUMOCTb TBEPIBIX
METaJUIOB. 3aBUCUMOCTD
CONPOTHUBJICHHS METAJIJIOB OT
TemnepaTypbl. CBEpXITPOBOAUMOCTD

DJEKTPUUECKUN TOK B BAKYyME.
CBoJiCTBa 2IEKTPOHHBIX ITY4YKOB

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

https://urok.apkpro.ru/

https://urok.apkpro.ru/

61

[TomympoBogHUKH, NX COOCTBEHHAS U
MpUMECHas NPOBOAUMOCTh. CBOICTBA
p—n-nepexona. [loaynpoBoAHUKOBBIE
npubopsI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DJEeKTpUUYECKUN TOK B pacTBOpax U

pacruiaBax 3JE€KTPOJIUTOB. bubnmoreka [JOK

62 1
DIIEKTPOJIUTUYECKAS TUCCOIUAIIHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DNEeKTPUYECKHI TOK B razax.

63 CamocTosTenbHBIN U 1 bubnmoreka [JOK
HECaAMOCTOATEIIbHBIN pa3psaa. MonHus. https://m.edsoo.ru/ff0c84ae
[lmazma
DnexTpuueckue nprudopsl U

64 YCTPOWCTBA U UX IIPAKTUYECKOE 1 bubnnorexa [HOK
npuMeHeHue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 Oo6o06maromui ypok 1 bubnnoreka [JOK
«INEKTPOIMHAMHKA» https://m.edsoo.ru/ff0c88be
KonTtponsHast pabota Ne3 o reme

66 «Quekrpocraruka. [TocrosHHBIN 1 bubnuoreka [IOK
JIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHbIX Cpeax»

67 PesepBHblit ypok. KonTponbHas 1 bubnnorexka [JOK
pabota no Teme "DIeKTpoArHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PeseprubIil ypok. O6001aronuii ypok 1 bubnmuorexa [JOK
o reMaM 10 kmacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Nen/m | Tema ypoka Konrpoabnbie IIpakTuyeckue Aara mupposkic
Bcero u3ydyeHusi  o0pa3oBaTeJIbHbIEC
padoThbI padoThbI pecypenI
[TocTostHHBIE MATHUTHI U X

1 B3auMoO/iecTBUE. MarHUTHOE MOJIE. 1 bubmuoreka [IOK
Bektop MaruuTHOM MHAYKUMH. JIMHUK https://m.edso00.ru/ff0c9778
MarHUTHOW MHIYKIIUH
MarnuTtHoO€e 1oJjie IPOBOJHUKA C

) ToKoM. OnbIT Dpcrena. 1 bubnuoreka [IOK
B3anmoneiicTBre NpOBOJIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopHas pabota Nel «M3yueHue 1 1 bubmuorteka [IOK
MAarHUTHOTO I0JIsI KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TOJIS Ha
MIPOBOJIHUK C TOKOM. Cuita Amriiepa.

4 JlaGopatopHas pabota Ne2 1 1 bubmuoreka [IOK
«HccnenoBanue AeMcTBUSA https://m.edsoo.ru/ffOc9acO
MOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM)

JlelicTBME MAarHUTHOTO TOJIS Ha
5 JBIKYIIYIOCS 3apSKEHHYIO YACTHILY. 1 bubmorexa [IOK
https://m.edsoo.ru/ff0c9df4
Cuna Jlopenna. Pabota cumnsl Jlopenima
DneKTpoMarHuTHas MHAyKnus. [Totok
6 BEKTOpa MarHUTHOM MHAYKIMHU. DJ(C 1 https://urok.apkpro.ru/

MHAYKIHUU. 3aKOH JIEKTPOMArHUTHON
unaykuuu Papanest



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

Jlaboparopnas pabota Ne3
«MccnemoBanue sBJICHUS
3JIEKTPOMArHUTHON WHIYKIIUNY

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTB. SIBIEHUE
camounaykiuu. 3J1C caMOMHIYKIIUH.
DHeprus MArHUTHOTO TIOJIST KATYIITKH C
TOKOM. DIIEKTPOMAarHUTHOE T0JIe

bubnunorexa LIOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpomucTBa U X
IIPUMEHEHHUE: ITIOCTOSIHHBIE MATHUTHI,
AJIEKTPOMATHUTBHI, 3JIEKTPOABUTATEIIb,
YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHII,
VMHAYKIIMOHHAs 11eYb

https://urok.apkpro.ru/

10

11

12

13

14

O6o6maromuii ypok «MarautHoe
I1oJIC. 3HeKTpOMaFHI/ITHa${ HHIAYKOUS

KonrtponsHas padora Nel no reme
«MaraurtHoe 1oe.
ONEKTPOMAarHuTHAsE MHIYKIHS

CB0060IHbIE MEXaHUYECKHE
Kosiebanus. 'apMoHnUeckue
KoyieOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHM.
[IpeBpamenue 3aepruu
JlaGopatopHas paborta Ned
«HccnenoBanue 3aBUCUMOCTH
nepuoJia MajbIX KoieOaHui rpy3a Ha
HUTH OT JJTUHBI HUTU M MAcChl IPpy3a»

KoneGarenbubiii KOHTYp. CBOOOIHEIE
BHGKTpOMaFHI/ITHBIe KOJI€63.HI/I$I B
U7eabHOM KOJIeOaTeThbHOM KOHTYPE.

bubnuoreka [{OK
https://m.edsoo.ru/ffOcab82

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcad58

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

https://urok.apkpro.ru/

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

Anamorus MCKAY MCXaHUYCCKUMHU U
OJICKTPOMariuTHbIMU KoJIEOaHUSIMU

15

16

17

18

19

20

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrur B HACAJIbHOM
K0JIe0aTeIbHOM KOHTYpE

[TpencraBieHre 0 3aTyXarOIIUX
KoJieOaHusX. BbIHYXIeHHbIE
MexaHuueckue kKojiebanus. Pesonanc.
BI)IHY)I(Z[GHHI)IG 3HeKTpOMaFHHTHBI€
KOJIEOAHUS

IlepemennsbIit TOK. CUHYCOU1aTbHBIN
NepeMEeHHBIN TOK. MOIITHOCTh
MEPEMEHHOTO TOKA. AMIUTUTYIHOE U
JIEUCTBYIONIEE 3HAYEHNE CHIIBI TOKA U
HaIPsHKEHUS

Tpancdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
ANEKTPUYECKON SJHEPTUU

YCTpOoUCTBO U MPAKTUUECKOE
IIPUMEHEHHUE IEKTPUYECKOTO 3BOHKA,

reHeparopa NepeMEHHOI0 TOKaA, JIMHUN

QJICKTpoIepeaavd

OKOJIOTUYECKNE PUCKH TIPU
IIPOU3BOACTBE AIEKTPOIHEPTUN.
Kynerypa ucnonszoBanus
ANIEKTPOIHEPTUHU B IOBCEIHEBHOM
KU3HH

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

bubnuoreka [{OK
https://m.edsoo.ru/ffOcbb86

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

https://urok.apkpro.ru/

bu6nmorexa LIOK
https://m.edsoo.ru/ff0cc324

https://urok.apkpro.ru/

21

Mexanunueckue BOJIHEI, YCJIOBUA
pactpoctpanenus. [lepuon. CkopocTh

but6mmoreka [IOK
https://m.edsoo.ru/ffOccab4



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

pacnpoCTpaHEeHUs U JJIMHA BOJIHBI.
[Tonepeunble U IPOJOJIBbHBIE BOJIHbI

3Byk. CkopocTb 3ByKa. ' poMKOCTh

bubnmoreka [IOK

22
3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNeKTPOMarHUTHbIE BOJIHBI, UX
23 cBoiicTBa U ckopocTh. [lIkama bubmorexa LOK
P i https://m.edsoo.ru/ffOccfe
AIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTHOCBSI3U U
24 TeneBuieHus. Pa3Butue cpeacTs https://urok.apkpro.ru/
cBs3u. Paguonoxanus
o5 KonTtponsHast pabora No2 «Konebanus Bbu6mmoteka [JOK
Y BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[TpsiMonMHEHOE pacpoCTpaHeHKe
26 CBETa B OJJHOPOJIHOM cpejie. TodeuHbIit brbmmorexa [TOK
AHOPOX pese. https://m.edsoo.ru/ff0cd350
HMCTOYHUK cBeTa. JIyd cBera
OTtpaxkeHue cBeTa. 3aKOHbI OTPAKECHUS
27 cgeta. [locTpoeHue nzobpaxeHuii B brbmmorexa [IOK
) P P https://m.edsoo.ru/ffOcd4e0
MJIOCKOM 3epKaje
[Ipenomnenue ceera. [lonnoe
28 BHYTpeHHee oTpaxeHue. IIpenenbHblil bu6muoreka [JOK
YTOJI ITIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7{6
OTpaKEeHUS
JlaGopaTtopHnas pabota Ne5
29 «3MepeHune nmokaszaresns Bubmmorexa [IOK
P https://m.edsoo.ru/ff0cd67a
MPETOMIICHUS CTEKIIa»
JIunzel. [loctpoenue nzobpaxenuii B
. bubmuoreka [{OK
30 nuH3e. Dopmysia TOHKOU JIMH3BI.

VYBennueHue JTUH3EI

https://m.edsoo.ru/ffOcddle



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

JlaboparopHas pabota Ne6

https://urok.apkpro.ru/

31 «UccnenoBanue cBOMCTB
M300paKeHH B TUH3AX)
Hucnepcus cBera. CioxkHbIN COCTaB https://urok.apkpro.ru/

32 oenoro csera. L{Bet. JlabopaTopHas
pabora Ne7 «Habintonenue nucrepcuu
CBETa»

33 WnTepdepennus ceera. Audpakius bubnuoreka [IOK
ceeta. [ludpaknuonnas pemeéTka https://m.edsoo.ru/ffOced22

34 [Toriepe4HOCTh CBETOBBIX BOJIH. Bbu6moteka LJOK
[Tonsipuzanus cBera https://m.edsoo.ru/ffOcf02e
Orntuueckue mpubopkl U YCTPOUCTBA U

35 PHOOPHL 1 YCTIP https://urok.apkpro.ru/
yCIIOBUS UX O€30MacHOr0 MPUMEHEHUS
I'paHUIIBI TIPUMEHUMOCTH

36 KJIaCCUYEeCKON MexaHuku. [locTymnaret bubnmnorexa [JOK
CIIeIMaJIbHOM TEOPUU https://m.edso0.ru/ff0cf862
OTHOCHUTEIIEHOCTH
OTHOCUTETBHOCTH OJTHOBPEMEHHOCTH. Bub OK

37 3amesieHne BpEeMEHH U COKpaIlleHne nosmoteka 1
- https://m.edsoo.ru/ffOcfa42
DHeprus v UMNYIbC PENITUBUCTCKOM Eus OK

38 gacTuilbl. CBS3b MacChl C DJHEPTHEH U nommorexa L
HMITYTHCOM. DHEpIHA MOKOS https://m.edsoo.ru/ff0cfc68
KontponbHas padora Ne3 «Ontuka. Bu6 OK

39 OcHOBBI cIENMANIBHON TeOpUn nommoreka I
O THOCHTOILHOCTI https://m.edsoo.ru/ffOcf6f0

40 ®otonbl. Dopmyina I[1nanka. DHeprus bubmuoreka [IOK

Y UMITYJIbC (JOTOHA

https://m.edsoo.ru/ffOcfel6



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16

OTKpBITHE U HCCIEN0BaHUE

bubnunoreka LIOK
41 .0 A.T.
Qorosdexra. Ombiret https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonHbl poTodpdexTa. YpaBHEHUE
42 3ﬁHMTe§I)Ha J?:Iq)(i)OTOB(bg)eKTa bubmorexa LIOK
A ' https://m.eds00.ru/ff0d015¢
«Kpachnas rpanuna» porosddexra
Hasnenue ceera. OnwiTh 11. H.
43 JleGeneBa. XuMuueckoe ACiCTBIE bubmorexa HOK
ACBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue ycTpoicTBa u
44 HPAITHHEBCROC HPUMEHEHHE. https://urok.apkpro.ru/
dboTo31eMEHT, GOTOIATUHK,
COJTHEYHast OaTapesi, CBETO IO/
45 Pemenue 3aga4 mo teme «JIE€MEHTBI bubmmoteka IIOK
KBAaHTOBOM OITHKM https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OTBITHI
46 Pezepdopna o paccesHuIo 0-4acTHIl bubmorexa LOK
peOP P ' https://m.edsoo.ru/ff0d091a
[TnanerapHast MoAenb aToMa
bubmmoteka IIOK
47 II b
OCTYRATH Hopa https://m.edsoo.ru/ff0dOafa
Nznydyenne u noriorienne GOTOHOB
48 I H}:e €X0JIec aToMa C O Hc(};o OBHS bubmorexa [JOK
p peXon . g M https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha IPYyroi. Buapl criekTpoB
BonnoBsie cBolicTBa yacTuil. BomHbI
ne bpoitns. KopryckynspHo-BoIHOBOM bubmuorexa [JOK
49
nyanu3M. CIIoHTaHHOE 1 https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3ITyYCHHE
50 OTKpbITHE PAIMOAKTUBHOCTU. OTBITHI bubnmoreka [JOK



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

Pesepdopaa mo onpeneneHuio cocrasa
PaIMOaKTHBHOTO H3ITy4ESHUS

https://m.edsoo.ru/ff0d0fd2

o1

CaoiicTBa anb(da-, 6era-, ramma-
u3ilydeHus. BiausHue
PaAMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

https://urok.apkpro.ru/

52

53

54

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomel. Anbda-pacna.
DNEKTPOHHBIM U NO3UTPOHHBIN OeTa-
pacnan. I'aMma-nu3nyyenue

DHeprus CBA3M HYKJIOHOB B sipe.
SnepHble peakiyu. SaepHbIid peakTop.
[IpobGnemsbl, MepCreKTUBEI,
9KOJIOTUYECKHUE ACTIEKTHI SIIePHON
DHEPTETHKH

OnemeHTapHble YacTULIbl. OTKpBITHE
no3UTpoHa. MeTonbl HabMIoeHNs 1
pErucTpanuu 3IEMEHTAPHBIX YaCTHULL.
Kpymslii cton «®yHaaMeHTalIbHbBIE
B3anMOJIEHCTBHS. EqnHCTBO
¢buznyeckol KapTUHBI MUPa»

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

bubnuoreka [IOK
https://m.edsoo.ru/ff0d1356

bubnmnorexa LIOK
https://m.edsoo.ru/ff0d0e38

55

56

S7

Bun 3Bé3mH0r0 HebOa. Co3Be3aud,
SApKUe 3BE3/IbI, IJIAHETHI, UX BUAUMOE
nsrxenne. CojlHeUHas cucTeEMa
Connue. ConHeuHass aKTUBHOCTb.
Hcrounnk sneprun ConHua u 3B€31

3BE3BI, X OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/bI INIABHOU
MOCIIEA0BATENBHOCTU. BHyTpEHHEE

https://urok.apkpro.ru/

https://urok.apkpro.ru/

https://urok.apkpro.ru/



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

cTpoenue 38E31. COBpeMEHHbIE
IPE/ICTaBICHUS O IPOUCXOXKICHUN
sBomonuy CosHIa 1 3BE3]

58

Mieunsiit [Iyre — Hama ["anakTuka.
[Tonoxxenue u neuxenne ConHua B
lNanakTuke. 'anaktuku. Y€pHbIe ABIPHI
B SIpax rajJakTHK

https://urok.apkpro.ru/

59

Bcenennas. Pazberanue raiakTuk.
Teopus bonbmoro B3peIBa.
PenukroBoe uznydenue.
MeraranakTuka

https://urok.apkpro.ru/

60

61

Hepemennsie mpo0ieMbl aCTPOHOMUU

Konrponbnas padora Ne4 «neMeHTbI
ACTPOHOMMH U acTPOPUIUKI»

https://urok.apkpro.ru/

https://urok.apkpro.ru/

62

O6o0matomuii ypok. Pois ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTUYECKOM, COLIMATLHOU U
ATUYECKOHN cdepax AesITeTbHOCTH
YelnoBeKa

https://urok.apkpro.ru/

63

O6o6matomuii ypok. Ponbs u mecto
(bU3HUKH U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

https://urok.apkpro.ru/

64

O6o06maromuii ypok. Posb
buznueckoit Teopun B GOpMUPOBAHUH
MPEACTABICHHUH 0 GU3UIECKOM
KapTHHE MUpa

https://urok.apkpro.ru/

65

O6o06matomuii ypok. Mecto
(bU3UIECKON KapTUHBI MUpa B 001IIEM

https://urok.apkpro.ru/




Py COBPEMEHHBIX €CTECTBEHHO-
HAy4YHbIX MPEJCTABICHUN O IPUPOJIE

66

67

68

PesepBHBI ypok. MarHuTHOE 1oJIe.
DNeKTpOMarHuTHas MHIAYKIHS

Pe3zepBHblii ypok. Ontrka. OCHOBBI
CHelHallbHOM Teopun
OTHOCUTEIILHOCTH

Pesepnblii ypok. KBantoBas ¢pusuka.
DneMEeHTHl aCTPOHOMUU U
acTpou3uku

https://urok.apkpro.ru/

https://urok.apkpro.ru/

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
IMTPOLHECCA OBA3ATEJIb HBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

®wuzuka, 10, 11 xmace/ Mskumes I'.5., bByxosues b.b., Corckuit H.H. nox penakuueit
[TapdenTreBoit H.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemenue.

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

- Yuebnuk «Puznka» 6a3oBbiid ypoBeHb. 10 knacey (I'ennenmreiin J1.3.) M.,
Muemo3zuna, 2013 1.

- ®dusuka. [Toaroroska k EI'D — 2020

- Coopnuk 3a1a4 o pusuke 10-11 xmacc. Knaccuueckwnii kype. [TappentoeBa H.A. -
M. «IIpocseuienue», 2019 r.

- Iunaxktuueckue matepuansl Guszuka 10,11 xmace (A.E.Mapon, E.A.Mapon.) M.:
NznarensctBo «/Ipodar, 2018.

- TemaTnueckure KOHTPOJIbHBIE M CAMOCTOSATENbHBIE paboThI 10 dusuke 11 kiacc
(O.N.I'pomueBa.) M.: M3narenscTBO «OK3amen», 2018 r.

- ®uzuka 9 -11 knaccel. [IpoektHas nestenbHOCTh yuamuxcs. (JIeimapesa H.A. ) B.:
Vuawurens, 2008.

- Omummnmael o ¢usmke. 9 — 11 xkmaccrl. (Il'opyosa JILA.) M.: Bako, 2007

- Camoe NOoJIHOE M3/1aHue TUIIOBBIX BapHaHTOB peaibHbIX 3aganuil EI'D 2009 ¢usuka
(A.B.bepxos, B.A. I'pu6os.) M.: ACT: Actpens, 2009.

- Gusuka. 10 knace 3agaynuk it 001Ie00pa30BaTENbHBIX YUpEKACHHH (0a30BbIN
ypoBens). ['enaenmreita JI.O. M: Muemosuna 2013

- EI'D. YHuBepcaibHble MaTepHalbl Il MOArOTOBKH ydamuxcs. @usuka 2010 (B.A.
Opinosu ap.) M.: «MuaTennextLientp», 2010.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HNHTEPHET
- Aunmanuu pusnyeckux oobekToB. http://physics.nad.ru/
- XXuBas pusuka: obyuaromias nporpamma. http://www.int-edu.ru/soft/fiz.html
- Ypoku ¢usuku ¢ ucnosb3oBanuem Muteprera. http://www.phizinter.chat.ru/
- ®usuka.ru. http://www.fizika.ru/
- ®usuka: koekus onbIToB. hitp://experiment.edu.ru/
- ®u3muKa: JEKTPOHHAS KOJUICKIIHS OTIBITOB.
http://www.school.edu.ru/projects/physicex
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