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HOACHUTEJIBHAS 3AIINCKA

Pabouas nmporpamma cpeHero oomero oopa3oBaHus o yaeOHOMY MPEAMETY
«Duzuka (0a30BBIM ypoBeHb)» (mpeaMeTHass oOnacth «EcTecTBeHHO-Hay4HbBIC
peaMEThI») cocTaBlieHa Ha ocHOBe DenepanbHoil paboueit mporpammbl «Duszrka
(6azoBeIii ypoBeHb) (st 10-11 kmaccoB oOpa3oBaTeNbHBIX OpraHU3AIUN)Y,
pa3pabOTaHHON Ha OCHOBE TpeOOBaHUU K pe3ysbTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBaTeIbHOM MPOrpaMMBbl CpeTHEro 0011Iero 00pa3oBaHus, NIPEICTABIECHHBIX B
OI'oC COO, a Takke ¢enepasbHOM paboueil mMporpaMMbl BOCIUTAHUS
(yTBepkaeHa npukazom Munnpocsemienusi Poccun ot 18.05.2023 Ne 371).

Copepxanue mnporpaMMmbl MO (U3MKE HAMpaBlIeHO Ha (opMUpOBaHUE
€CTEeCTBEHHO-HAYUYHOU KapTUHBI Mupa oOy4datoniuxcs 10—11 kmaccoB npu o0yueHun
ux ¢u3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JIEATEILHOCTHOI'O MOIX0/a.
[Tporpamma no pusuxe coorBetcTByeT TpedoBanusM GI'OC COO K miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEAMETHBIM pe3ysibTaTaM OOYUYeHHUs, a TaKKe
YUYUTHIBAET HEOOXOJWMOCTh pEAM3allUM MEXKIPEIMETHBIX CBsI3e (U3UKH C
€CTEeCTBEHHO-HAYUHBIMU YUEOHBIMU NpeaMeTaMu. B Hell onmpeaesitoTcss OCHOBHBIC
e U3ydeHust (GU3MKU Ha YPOBHE CPEAHEro 0011ero oopa3oBaHus, MiIaHUPYyEMbIe
pe3ynbTaThl  OCBOEHUS Kypca (U3MKMU: JIMYHOCTHBIE, MeETaIlpeIMETHbIE,
npeaMeTHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no gu3Mke BKIIOYAET:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca PU3MKHK Ha 6a30BOM YPOBHE, B

TOM YHKCJIE TPEeIMETHBIE PE3yJIbTaThI 110 TOJaM 00YyUYEeHUS;

e cojepxanue yueOHoro npeaMera «Du3uka» mo rogam oOy4eHHs.

dusrka Kak Hayka O HaumOosiee OOIIMX 3aKOHAX MPHUPOJBI, BHICTyHas B
KayecTBe yueOHOro mpeaMera B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUN 00 okpyxaromeM Mupe. LIkonpHBIN Kype GU3UKH — CHCTEMOOOPA3yIONTUA
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (HU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB M SIBJICHUM, H3ydyaeMbIX XHMHUEH, OHOJIOTHEH,
bu3mdeckoir reorpadueri u acTpoHommei. lcmonp3oBaHWE W aKTHBHOE
npuMeHeHne (U3NYECKHMX 3HAHUW  ONpeNeNsieT XapakTep U pa3BUTHE
pa3HOO0pa3HBIX TEXHOJIOTUN B chepe YHEPTeTUKH, TPAHCIIOPTA, OCBOCHUS KOCMOCA,
MOJIyYEHHUsI HOBBIX MaTepualioB C 3aJlaHHBIMU CBOWCTBaAMU U Jpyrux. M3yuenwue
(¢bu3UKN BHOCUT OCHOBHOM BKJIaJ B ()OPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KAPTUHBI
mMupa oOydarommxcs, B (HOPMUpOBAHWE YMEHHA NPUMEHSITh HAyYHBIH METOJ
MO3HAHMS TIPU BBIMOJIHEHUN UMHU YYEOHBIX UCCIIEIOBAHMIA.

B ocHOBY Kypca pusuku 1511 ypoBHS CpeHETO 001IeTro 00pa3oBaHUs TOJI0KEH
pAI Uaeh, KOTOpble MOYKHO PACCMATPUBAThH KaK MPUHIUIIBI €r0 MOCTPOCHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX Pa3fesioB (PU3MKHU, BKIIOUAET KaKk
BONPOCHI KIIACCHUYECKOW, TaK U COBPEMEHHOUN (PU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Bexgymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTe€puH, BEUIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus TpeArnosiaraeT HCIOJIb30BaHUE
I'YMaHUTApHOTO TOTEHIMaNa (U3MYECKOM HayKH, OCMBICICHHE CBSI3U Pa3BUTHS
($u3KKYU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMU
U DKOJIOTMYECKUMU MPOoOIeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢puszuku npeamnosaraet 3HaKOMCTBO
C IIMPOKUM KPYTOM TEXHUYECKMX U TEXHOJOTMYECKHX MPUII0KEHUN N3YUYEHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocuszayuu peamusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHMEM TEXHHUKH M TEXHOJOTUHM, a Takke OOCYXICHHS
npo0JieM palliOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MacCHOCTH.

CrepxHEBBIMH 3JIEMEHTaAMM Kypca (U3MKHM Ha YpOBHE CpPEIHEro OOLIETro
oOpa3oBaHus SBJISIOTCS (u3nueckue Teopuu (HhopMHpOBaHHME MPEICTABIECHUN O
CTPYKTYpe MOCTPOEHUsI PU3NYECKON TEOpUH, posid (yHIaMEHTAIbHBIX 3aKOHOB U
IIPUHIIMIIOB B COBPEMEHHBIX IPECTABICHUAX O IPUPOE, TPAHUILAX IPUMEHUMOCTH
TEOPUH, Il ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U IIPOLIECCOB).

CucTeMHO-AESITENbHOCTHBIN MOAX0 B Kypce (PU3MKU peanusyercs Mpexkie
BCEro 3a CYET OpraHU3aluy SKCIEPUMEHTAIBHOM JAESITEeIbHOCTH 00YYaroInXCs.
Jl1s1 6a30BOTO YPOBHS Kypca (PU3UKU — 3TO UCIIOJIH30BAHUE CUCTEMbI (PPOHTAIIBHBIX
KpPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIAOOpaTOPHBIX paboT, KOTOpPBIE B TpOrpaMMe
no ¢usnke 0ObEIMHEHBI B OOIIMI CIHCOK YYCHHMYECKHX IPAKTHUECKHUX padoT.
Boigenenue B yka3aHHOM ImiepeyHe J1aOOpaTOPHBIX pabOT, MPOBOIMUMBIX MJIs
KOHTPOJISL U OLIEHKH, OCYIIECTBIISETCS YYaCTHUKaMH 00pa30BaTEIbHOTO Mpoliecca
UCXO/sl U3 OCOOCHHOCTEW IUIAHMPOBAHUS U OCHaIleHHus kaOunera ¢usuku. [Ipu
3TOM O0€CcleyuBaeTCcsl OBJIAJECHUE OOYYAIOIIMMUCSH YMEHHUSIMH IPOBOIUTH
KOCBEHHBIE H3MEPEHMsI, HUCCIEAOBAHMS 3aBUCUMOCTEN (PU3NYECKHUX BEJIMYUH U
IIOCTAaHOBKY OIIBITOB II0 MPOBEPKE MPEIIOKEHHBIX TUIIOTES.

bonpmoe BHUMaHuE yAeNaeTCs PEMICHUIO PACYETHBIX U KAYECTBEHHBIX 3a/1a4.
IIpu 5TOM 1711 pACYETHBIX 3a/1a4 IPUOPUTETOM SIBIIAKOTCA 3aJ1a4U C SIBHO 3aJaHHOMN
¢u3nyeckoii MOMAENBbIO, TO3BOJSIOUINE TMPUMEHSATh M3YUEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KakK M3 OJHOIO pas3jena Kypca, TaKk U MHTETPUPYs 3HAHUA M3
pa3HbIX pa3nenoB. sl Ka4eCTBEHHBIX 3a/1a4 IPUOPUTETOM SIBIIAIOTCS 3aJaHUs Ha



OOBSCHEHHE MPOTEKaHUsI (PU3MYECKHX SIBJIECHUNH W MPOLECCOB B OKpYKArOIIEH
KU3HU, TpeOyronue BbIOOpa (U3MUecKol Mojenu sl CUTyallMd MPaKTHUKO-
OpPUEHTUPOBAHHOTO XapakTepa.

B cootBerctBuu ¢ TpedoBanusimMu @PI'OC COO k maTepruanbHO-TEXHUYECKOMY
oOecreueHunto y4yeOHoro mpouecca 0a30BbI ypOBEHb Kypca (PU3MKU Ha YPOBHE
cpeaHero oOIero o0pa3oBaHMsS JOKEH HM3y4daThCs B YCJIOBHSX MPEIMETHOTO
KabuHeTa (U3UKU WIM B YCJIOBHUSX HHTEIPUPOBAHHOIO KaOWHETa MpPEIMETOB
€CTECTBEHHO-HAYYHOr0 LUKJIa. B xabuHeTe (PU3MKH JOMKHO OBITH HEOOXOIUMOE
nabopaTopHoe O0OpYAOBaHME [Jisi BBIOJHEHHS YKa3aHHBIX B MpOrpamMme IO
(bu3MKe yUEHUYECKUX MPAKTUUECKUX padOT U JEMOHCTPALIMOHHOE 000pY10BaHHUE.

JlemoHcTpanmoHHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBUM C
OPUHIIMIIOM MHUHUMAJIBHOW JIOCTATOYHOCTH M  OOECIEUMBAET IMOCTAHOBKY
NEPEUMCICHHBIX B IMporpamMme Mo (U3MKE KIIOUEBBIX JIEMOHCTpALMM IS
UCCJICIOBAHUSA  U3y4YaeMbIX SIBJICHMM M  TPOLECCOB, OMIHUPUYECKUX H
(byHIaMEHTAbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHHUN.

JlaGopatopHoe o0OOpyaOBaHUE [JIsi YYCHHYECKUX MPAKTUYECKUX padoT
dopmMupyeTcsi B BU€ TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBaeTCs B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOOydJammwuxcs. TemMaTHyecKkue KOMIUIEKTHI
n1a0opaToOpHOrO0 OOOpPYNOBAaHUS JOJKHBI OBITh TOCTPOEHBI Ha KOMIUIEKCHOM
UCMOJIb30BAaHUM AHAJIOTOBBIX M LU(POBBIX MPHOOPOB, a TaKKE KOMIBIOTEPHBIX
MU3MEPUTEIBHBIX CUCTEM B BUJE LIU(PPOBBIX 1abOpaTOpHil.

OCHOBHBIMM LIETSIMU U3y4€HUs (PU3UKHU B 00IIEM 00pa30BaHUM SIBIISIOTCS:

e (opMHpOBaHHE HHTEpeca U CTPEMIIEHHsA OOydaroluxcsi K HayYHOMY
U3YyUYEHUIO TPUPOABI, Pa3BUTHE HUX MHTEIUIEKTyaJbHbIX U TBOPUYECKUX
CIIOCOOHOCTEIA;

e DPa3BUTHE MPEJCTABICHUNA O HAYYHOM METOJIE MO3HAHUS U POPMHUPOBAHUE
HCCIIEZIOBATEIBCKOTO OTHOUICHUS K OKPY>KaIOILUM SIBJICHUSIM;

e (opMHpOBaHNE HAYYHOT'O MUPOBO33PEHNUS KaK pe3ysibTaTa U3y4eHHs] OCHOB
CTpOEHUS MaTepUH M PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (dopMUpOBaHHE YMEHUH OOBSACHATH SBJICHHUA C HCIOJIb30BaHUEM
(¢u3nYecKNX 3HaHUN U HAYYHBIX JIOKA3aTEJIbCTB;

e (dopMHpOBaHUE NPEICTABICHUNH O PONU (UMKU JUISI Pa3BUTUS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHH.

JocTrkenue 3TUX Lejaed o0ecrneunBaeTcs pelIeHUEM CIEAYIOUX 3a7ad B

npoliecce u3ydeHus Kypca (pU3uKy Ha YPOBHE CpeiHEro o0uero oopa3oBaHusi:

e TpUOOpETEeHHE CUCTEMBI 3HaHUH 00 00IMIMX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKJIIOYAas MEXaHUKY, MOJEKYSIPHYIO (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPO(PU3UKH;



e (opmMupoBaHHE yMEHUH NPUMEHITh TEOPETHUUYECKUE 3HAHUSA IS
0oObsSICHEHUs (PUBMYECKUX SBJICHUM B TPUPOJIE U M NPUHATHUS
[IPAKTUYECKUX PELICHUU B IIOBCEIHEBHOM KU3HU,

e OCBOEHHME CIOCOOOB pEHIeHUS PA3NIMYHBIX 3a7ad C SBHO 3aJlaHHOMN
¢uznueckoll Monenbo, 3ajay, MOAPa3yMEBAIOUIUX CaMOCTOSITEIbHOE
co3gaHue puU3NUEeCKO MOJEIH, aJIEKBAaTHON yCIIOBUSM 33a4H;

e TMOHMMaHUE (U3NYECKHX OCHOB W NPHUHIIMIIOB JEHCTBUS TEXHMYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS Ha OKPY>KAIOILYIO
cpeay;

e OBJIAJCHHE METOJAMH CaMOCTOSITENIbHOIO TUIAHUPOBAHUS W TPOBEJIECHUSA
(Gu3MUeCKUX HKCIEPUMEHTOB, aHaIM3a M HUHTEpHpeTaluu HH(opMmainuu,
OTpeJIeNIeHHs] TOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yJIbTaTa;

e CO3JIaHUE YCIIOBUMU ISl Pa3BUTHS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wu3ydenne ¢uszuku (0a30BbIi ypOBEHb) Ha YpOBHE CPEIHEr0 OOIEro
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIIO), B
11 knacce — 68 yacoB (2 yaca B HEJEIIIO).

[Ipennaraemsplii B mporpamme Mo (¢U3MKE TMepeyeHb Ja0OpaTOPHBIX M
NPAKTHYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIb JI€TAeT BBHIOOD
POBEJICHUs JIa0OPAaTOPHBIX PAOOT W ONBITOB C YYETOM WHIUBUIYAJTbHBIX
0COOCHHOCTEH 00yYJarOIINXCS.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Pasznen 1. ®u3nka 1 MeTOAbl HAYYHOT'0 TO3HAHUS

®usuka — Hayka o npupoxae. HayyHble MeTOIAbl NO3HAHUSA OKPYKAIOLIETO
mupa. PoJb 3KCIiepuMeHTa U TEOPUH B IPOLECCE TO3HAHMS IPUPOIBL. DKCIEPUMEHT
B (hu3HKe.

MopenupoBanue (U3MUYECKUX SIBIEHUN M MpoleccoB. HayuyHble rumoresbl.
duznyeckrue 3aKOHbI U TeOpUH. ['paHuIbl TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
[IpyHUIMD COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanoroBeile U UU(POBBIE H3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuyeckoe aBmxeHHE. OTHOCUTEIBLHOCTh MEXAHHUYECKOTO JIBUKECHMUS.
Cucrema otcuéra. TpaekTopusi.

ITepemenienre, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAas CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HA OCH CHUCTEMBbI KOOPJMHAT.
Ciio)xeHue nepeMenieHu U CJI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHS, NYyTH U TEpeMEIICHU
MaTepuaibHON TOYKH OT BPEMEHH.

CBoOoaHoe nazeHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

Kpuponmnueitnoe aprxenue. JIBiKeHHe MaTepUaaIbHON TOUYKH [0 OKPYKHOCTH
C TOCTOSIHHOM IO MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JUHEHHASI CKOPOCTb.
ITepron u wactora ob6pameHus. LleHTpocTpeMUTEIEHOE YCKOPEHHE.

TexHuYecKne YCTPOMCTBA M NPAKTUUYECKOE NPUMEHECHUE: CIHIOMETP,
JIBUKCHUE CHAPAJOB, LICMTHBIE U PEMEHHBIC TIEpEIaUH.

Jlemoncmpayuu

Moaenb CUCTEMBbI OTCUYETA, WIUIIOCTPALMS KMHEMATHUYECKUX XaPaKTCPHUCTUK
JIBYKEHUS.

[Ipeobpa3oBaHue IBMKCHUH C MCIIOIB30BAaHUEM IMPOCTHIX MEXaHU3MOB.

[TageHwue Teq B BO3AyXE U B PA3PEKECHHOM MPOCTPAHCTBE.

Habmronenne nBwkeHus Tena, OpPOIIEHHOTO MOA YIJIOM K TOPU30HTY H
FOPU30HTAIIBHO.



N3mepenue yckopeHust CBOOOTHOTO MaICHUS.

Hanpanenne ckopocT Ipu ABUKEHUHU MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHne HEpaBHOMEPHOTO ABHXKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOpOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NyTSIMH, HPONICHHBIMM TEIOM 3a
MOCJIEIOBATEIILHBIE pPaBHbIC MPOMEXKYTKH BpPEMEHH MpPU PABHOYCKOPEHHOM
JIBH>KEHUH C HAYaJIbHOW CKOPOCTBHIO, PABHOM HYJIIO.

N3ydenune nBUXKEHUS 1IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTM  'anmmies.  IlepBbii  3axkoH  HeroToHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uiuu cui. Bropoi 3akon HetoToHa 1151
MaTepUAIbHOW TOUKHU. Tpernit 3akoH HproTOHA [IUIs1 MaTepruaibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuma Tsbkectd. IlepBas KocMmudeckas
CKOpOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunpl Tpenust (mokosi, CKoiakkeHusi, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koaddumuent tpenus.
Cuiia conpoTUBIIEHU NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE U BpamaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cCuiabl OTHOCUTENIBHO OcCH BpauleHus. llnedo cuibl. YcioBus
paBHOBECHS TBEPJIOTO TENA.

TexHnueckne yCTpOMCTBA U IPAKTUYECKOE NPUMEHEHHE: IOMIIUITHUKH,
JNBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINUX TE.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buapl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3yuenne nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MNPYKUHE U
pe3uHOBOM 00pasile, OT ux AedopMaliui.

HccnenoBanue ycioBuii pPaBHOBECHS TBEPAOrO TENA, HMEIOIIETO OCh
BpAaILICHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbee MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTEpHUATbHBIX TOYEK.
NMnynbsC cuibl M U3MEHEHUE HUMITYJIbCa Tea. 3aKOH COXPAHECHUS HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuaqbHOM TOYKkH. Teopema 00 H3MEHEHHUH
KMHETUYECKON DHEPTHH.

[TorennuanbHas SHEPTHUs. [ToTenunanbHas SHEPTHS yIpyro
nedopMupoBaHHON TPy KUHBL [loTeHIIMaNbHAS YHEPTUS TeJla BOJIU3H MOBEPXHOCTH
3eMIu.

[ToTeHnnanbHple W HEMOTCHIMATBHBIC  CHJIBI. CBsi3b  paboThI
HETOTEHIMAJIbHBIX CUJI C U3MEHEHUEM MEXaHUUYECKON YHEPTUU CUCTEMBI TEJl. 3aKOH
COXPAaHEHUS] MEXaHUYECKOU YPHEPTUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckne ycTpoucTBa M MPAKTUYECKOE MPUMEHEHHE: BOAOMET, KOMED,
NPY>KUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo MOTEHNIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3yuyenue abCOMIOTHO HEYNPYroro ynaapa ¢ MOMOIIBIO JIBYX OIWHAKOBBIX
HUTSHBIX MaATHUKOB.

HccnenoBanue cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKON SHEPruu
TeJa Ha MPUMEPE PACTIKEHUS PE3UHOBOTO KIYyTa.

Pa3znen 3. MoJsekyisipHasi pU3NKa U TEPMOJANHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUU M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aMMOJICVCTBUSA YacCTHI[ BemlecTBa. MoJenu CTPOEHHS Ta30B, JKUIAKOCTEU U
TBEPIBIX TEJI M OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ITUX Mojieneid. Macca u
pasmepsl MoJiekyin. KonnuectBo BemecTBa. [loctosauas ABorapo.

TennoBoe paBHoBecue. Temmeparypa u e€ uaMmepenue. lllkana temneparyp
Llenbcust.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJEKYJSPHO-
KUHETUYECKOW TEOpUU HACaNIbHOrO raza. AOCONIIOTHasi TeMmmepaTypa Kak Mmepa
CpeIHEW KWHETHMYECKOW SHEPruM TEIUIOBOTO ABWKEHUS dYactull rasza. l[llkana
temrieparyp KenbBuHa. 1'a3oBeie 3akoHbl. YpaBHeHue MeHneneeBa—KianeipoHna.
3akoH [lanbroHa. M30mponecchl B UI€ATBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BenlecTBa. ['paduueckoe mnpencTaBIeHUE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
uzo0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCIMHEHUM.

OnpiTel 0 TUDPYy3UN )KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopnens onbita lTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJICHCTBHUSI.

Mojenb, WILTIOCTPUPYIOIIas IPUPOAY AaBICHUS ra3a Ha CTEHKH COCy/a.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJICAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BbEMa KOMHATBHI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTU MEXKAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ocrogbt mepmoOuHamMuKu

TepmoauHamuueckass cucrema. BHYTpEeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U criocoObl e€ n3meHenus. KonuyecTBo TeminoTel u pabora. BuyTpenuss
JHEprus  OJHOATOMHOIO  MJAECAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y JeIbHAs TEIIOEMKOCTh BEIIECTBA.
KosmuecTBO TEmIOTHI Ipu Teruionepeaaye.

[Tonsitue 006 aamabatHom miporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHnne mepBOro 3akoHa TEPMOJWHAMUKH K u3omporieccaM. I 'paduueckas
UHTEpIpeTanus padoThl raza.

BTtopoii 3akoH Tepmonunamuk. HeoOpatumMocTs NpolieccoB B MPUPO/IE.

TerutoBele  MammHbl.  [IpUHOMIIBIL  OEWCTBUMA — TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPrUM B TEIUIOBHIX MamuHax. KoaddumueHt mone3Horo
nercTBus TerioBor MamwuHbl. [ukn Kapuo m ero kod3¢g@uiveHT IM0Jae3HOTO
JNEeNUCTBUS. DKOJIOTMYECKUE MPOOIEMBbI TETIOSHEPTETUKH.



TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JIBUTATEllb
BHYTPEHHETO CrOpaHHUsl, OBITOBOM XOJOIUIbHUK, KOHIULIUOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTPEHHEW SHEPruu Tela MpPH COBEPLIEHUU PaOOThI: BBUIET
npoOKku u3 OyTBUIKM MOJ JIEWCTBUEM CKAaToro BO37AyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe MyTEéM TpeHus (BUIEOAEMOHCTPAIH).

N3meneHne BHyTpeHHEN SHEPTUM (TeMIIepaTyphl) Tejla MpH TeIuIonepeaye.

OnbIT 0 a1MabaTHOMY PACIIUPEHUIO BO3AYXa (OMBIT C BO3AYLIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENsl BHYTPEHHETO CrOPaHusl, pEaKTUBHOIO
JBUTATEJIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn eeujecmea. Pazoevle nepexoonl

[TapooOpa3zoBanue u koHaeHcanus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO31yxa. HacelllleHHbI map. YaelbHas TemioTa
napooOpa3oBanusi. 3aBUCUMOCTb TEMIIEPATYPbl KUTICHUS OT J1aBJICHUS.

TBépnoe Teno. Kpucramnuueckue u amopdHbie Tesa. AHU30TPOIUS CBONCTB
kpuctamioB. JKunkue kpucrtamibl. CoBpeMeHHble Marepuaibl. llnaBinenue wu
KpUCTaJuIM3alus. Y enbHas TerioTa miasnenusd. CyonnManus.

VYpaBHeHue TemioBoro OantaHca.

TexHuueckne yCTpOICTBA M IPAKTUYECKOE IPUMEHEHUE: TUIPOMETpP H
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTMH IOJyYEHHs] COBPEMEHHBIX MaTEpHUAJIOB, B
TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIICHHBIX NIAPOB.

Kunenue npy NOHM>KEHHOM JJaBJICHUU.

Crioco0bl U3MEpEeHUs BIaKHOCTH.

Habuntoienue HarpeBaHust U IJIaBJICHUS KPUCTAJUIMUECKOIO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepenne OTHOCUTEIBLHOM BIAKHOCTH BO31YXa.

Pa3nen 4. DieKTpoAMHAMHUKA
Tema 1. dnexkmpocmamuka
DnekTpu3anus Ten. DIeKTpruuecKui 3aps. J{Ba Buaa 31eKTpUYECKUX 3apsiI0B.
[IpoBOAHMKM,  JUANEKTPUKHM U  TOJYNPOBOAHUKH. 3aKOH  COXPAHEHUS
3JIEKTPUYECKOT0 3apsiaa.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. TodedHblil 37EKTPUUECKUI 3apsil.
Onektpuueckoe mnoisie. Hanpsok€HHOCTh  anekrpuueckoro mnoisa. [IpuHinun



CYIEPHO3ULUU DIIEKTPUUYECKUX TTOJIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TTOJISL.

Pabota cun anekrpocraruueckoro noust. [lorennuan. Pa3HocTh MOTEHIIMATIOB.
[IpoBOIHMKM M AWANEKTPUKH B AJIEKTPOCTATUYECKOM TMoje. [udnmekrpuyeckas
MPOHUIIAEMOCTb.

DnekTpoEMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh INIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHIEHCATOPA.

TexHUUeCKHe YCTPOWCTBA U NPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTaTUUECKass 3alluTa, 3a3eMJIEHHE HIIEKTPOINpPUOOpPOB,
KOHJICHCATOP, KOMUPOBAJIbHBINA annapar, CTPyUHBIN OPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3auMopelicTBre HaRNEKTPU30BAaHHBIX TEJ.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[TpoBOJTHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3aluTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHCaTopa OT IUIOLIAau
IJJACTUH, PACCTOSHUS MEXKIY HUMU U TUIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne a1eKTpo€MKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 3nexkmpuueckuil mox. Toku 6 paznuunwix cpedax

DNEeKTpUYECKUA TOK. YCJIOBUS CYILIECTBOBAaHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuna toka. [locTosHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTKa 1eTu.

DIEKTPUYECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBaTrenpHOE, MapaJUIEIbBHOE, CMEIIAHHOE COEIUHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
3JIEKTPUYECKOTO TOKA.

DNEKTPOJABWKYIAA CHJIAa U BHYTPEHHEE COMPOTHBIEHUE HCTOYHUKA TOKA.
3akoH OMa [J1s1 MOJTHOM (3aMKHYTOM) 3eKTpruyeckoi nenu. KopoTrkoe 3aMbIKaHue.

ONEeKTpOHHAs ~ NPOBOJAMMOCTh  TBEPIBIX  METANIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAIJIOB OT TeMnepaTypbl. CBEpXIpPOBOJUMOCTb.

DNeKTpUUecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBogHUKWY. CoOcTBeHHas 151 IIPUMECHAas MIPOBOJUMOCTD
noyiynpoBoAHUKOB. CBolicTBa p—N-nepexona. [lonynpoBoHUKOBEIE TPUOOPHI.

DJIEKTpUYECKM TOK B  pacTBOpax M  paciuiaBax  dAJICKTPOJIMTOB.
DIIEKTPONIUTHYECKAs TUCCOUUALMUA. DIEKTPOIIN3S.



DJIEKTpUUYECKUI TOK B Ta3zax. (CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Momuus. [Lnazma.

TexHuyeckue yCTpOWCTBA M MPAKTHUUECKOE TMPUMEHEHUE: aMIepMeTp,
BOJILTMETP, pEOCTaT, HUCTOYHUKUA TOKA, DJIEKTPOHArpeBaTeIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS], BAKYYMHBIN THOJI,
TEPMUCTOPHI U POTOPE3UCTOPHI, TOIYIIPOBOJHUKOBBIN THO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAMPSHKEHMUS.

3aBUCUMOCTh COTMPOTHUBICHUS HWJIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IUTOIA/IN TOMEPEYHOI0 CEYEHUSI U MaTepHaIa.

CwMmeliaHHOe COeIMHEHHE MMPOBOIHUKOB.

[Ipsimoe wu3MepeHHe >BIEKTpOABMXKYIIEH cuibl. KopoTkoe 3amblkaHue
rajbBaHUYECKOTO AJIEMEHTA U OIlEeHKa BHYTPEHHETO0 COMPOTUBIICHUS.

3aBUCUMOCTb COMTPOTUBIICHUS METAJJIIOB OT TEMIIEPATYPBHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U MPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSIA MPOBOIUMOCTD JUO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenmaHHOro COEIUHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYIIEH CHIIbI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

Hab6nronenue snekrpoinusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsS B 10 Ki1acce OCyIIECTBISIETCS C
y4ETOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBSA3€H C KypcaMH MaTEMaTHKH,
OMOJIOTMH, XUMUH, Teorpadyu U TEXHOJOTHUH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3YYEHHEM METOJOB HAay4YHOIO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumnores3a, (uU3MYecKas BEIUYMHA, 3aKOH,
Teopus, HaOMIOACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: penieHUE CHCTEMbl YpPAaBHECHMI, JHMHEWHas (YyHKIHS,
napabosna, runepboina, ux rpa@uKd U CBONCTBA, TPUTOHOMETpUUYECKHUE (YHKIIUU:
CHUHYC, KOCHUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOXKIECTBO,
BEKTOPHI U UX MPOEKIMU HA OCU KOOPAUHAT, CI0KEHHE BEKTOPOB.

buonozusn: Mmexanndeckoe NBWKEHUE B JKHBOW Tpuponae, auddysus, ocMoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BHJBI TEIJIONEpEavr, TETUIOBOE PaBHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B 'KUBOMU MIPUPOJIE.

Xumus: IUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIECTBA, MOJISIpHAs Macca, TeIUIOBbIE CBOMCTBA TBEPJIBIX T, )KUAKOCTEN U T'a30B,



DNEKTPUYECKUE  CBOMCTBA  METAJUIOB,  DJIEKTPOJIMTHYECKAs  JIHUCCOLHALMS,
raJbBaHUKa.

l'eoepacghus: BNaXXHOCTh BO3]lyXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs] B TEXHUKE, IOJUIMIIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAaHEHUS
UMITyJIbca B TEXHHUKE (pakera, BOJOMET U Jpyrue), ABUTATE]b BHYTPEHHEIO
CropaHusi, napopasi TypOuHa, ObITOBOM XOJOJUIBHUK, KOHIAUIIMOHEDP, TEXHOJIOTUU
NOJIyYEHUSI COBPEMEHHBIX MAaTEpUajOB, B TOM YHUCJIE HAHOMATEpPUAIOB, H
HAHOTEXHOJIOTMH, JJIEKTPOCTAaTUYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpHUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIEKTPOHATPEBATEIbHBIE npuOopHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekrpoauHaMHuKA

Tema 3. Mazcnummnoe none. I1eKmpomMacHUmMHAA UHOYKYUA

[TocTtosiHHbIE MAarHuThl. B3anmoaeicTBIUE MOCTOSTHHBIX MArHUTOB. MarHuTHoe
nosie. Bektop MarHuTHOM MHAYKUMU. [[pUHIUIT CyIEpHO3UIIMM MAarHUTHBIX TMOJIEH.
JluHMM MarHuTHOM WHAYKIUH. KapTMHa JWMHUNA MArHUTHOM WHIYKIIMW T1OJISI
NOCTOSIHHBIX MarHuTOB.

MarHutHoe TI0JI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUWA
MAarHUTHOTO MOJsl JJIMHHOTO MPSIMOr0O MPOBOAHUKA W 3aMKHYTOIO KOJIBIIEBOTO
IPOBOJIHMKA, KaTylIKH ¢ TOKOM. OnbIT DpcTtena. BzanmoaelcTtBie MpoOBOJHUKOB C
TOKOM.

Cuna Amnepa, e€ MOJlyJIb U HalIpaBJICHHUE.

Cuna Jlopenua, e€ MOy/Ib U HampaBlieHUE. [[BUKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJHOPOJIHOM MarHuTHOM mosie. Pabora cuitbl Jlopenia.

SlBneHue BIIEKTPOMAarHUTHOM HWHAYKIUH. [IOTOK BeEkTOpa MarHUTHOM
UHAYKUUHA. OJEKTPOABMIKYIIAs CHJIA MHAYKUWMUA. 3aKOH 3JIEKTPOMAarHUTHOM
unaykuuu dapanes.

BuxpeBoe nsnekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIAYKLIHH B
IIPOBOJHUKE, IBUXXYIIEMCS TOCTYNATEIbHO B OAHOPOIHOM MarHUTHOM ITOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CAaMOMHAYKLIMH. OJEKTPOABMXKYIIAs  CHIIA
CaMOMHIYKIIH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne YyCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: MOCTOSIHHbBIE
MAarHuThbl, BJEKTPOMArHUTHI, BJEKTPOABUTATEIb, YCKOPUTEIU 3JIEMEHTapHBIX
YaCTUll, MHIYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopenicTeue 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHOM WHIYKIIMH.

IIpaBuno Jlenua.

3aBUCHMOCTD DJIEKTPOABIKYLIEH CHUJIbI UHAYKUUUA OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUY.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJISl KATYLIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHuTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON UHAYKIUU.

Paspnen S. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u INeKmpoMazZHUmMHble KO1e0AHUA

Konebarenbnass  cuctema.  CBOOOJHBIE  MEXaHHWYECKHe  KoyeOaHMs.
Napmonnyeckue konebGanus. [lepuon, vacrora, ammiuTtyna u ¢asza KojeOaHUM.
[IpyxuHHBIN MasgTHUK. MaTeMaTH4YEeCKUH MAsSTHUK. YPaBHEHHE TaAPMOHHYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOTEOAHUSIX.

Konebarenbubiii koHTyp. CBOOOIHBIE AJIEKTPOMAarHUTHBIE KOJeOaHUS B
UJCATBHOM KOJe0aTeTbHOM KOHType. AHAJOTHUsS MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMU KoJjebanusimu. @Dopmyna Tomcona. 3akoH coxpaHEeHUS
SHEPTUU B UJCATHHOM KOJIeOATEIIbHOM KOHTYDE.

[IpencraBienne o 3aTyxaromuX KojieOaHUsAX. BbIHYKIEHHbIE MEXaHHUUECKHE
koneOanus. Pezonanc. BeiHy)1€HHBIC AIEKTPOMarHUTHBIE KOJICOaHUsI.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
NEPEMEHHOI0 TOKa. AMIUIMTYJHOE€ M JIEMCTBYIOLIEE 3HAYEHHE CHIIBI TOKa H
HaIPSKEHUS.

Tpancdopmarop. [IponsBoacTBo, mepenada U NOTPeOICHNUE AIEKTPUUECKOU
SHEPIruMu. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
VCIIOJIb30BAHUS JIEKTPOIHEPTUHN B OBCEIHEBHOW JKU3HMU.

TexHHuecKkne yCTpPOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJjieOaTeIbHONM CHCTEMBI (MPYXUHHBIA WIH
MaTeMaTU4eCKUN MasiTHUK).



HaOnronenue 3atyxatonux KoiaeoaHu.

HccnenoBanue cBOWCTB BbIHYKICHHBIX KOJIEOAHUN.

Habnronenue pezonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJNIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu mocieoBaTEIbHOM COEIMHEHUHU PE3UCTOPA, KaTYIIKH
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTponepe adHn.

Vuenuueckuii skcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCUMOCTU MEpPUOA MalbIX KoleOaHMWH Ipy3a Ha HUTH OT
JUTMHBI HUTH M Macchl rpy3a.

HccnenoBanue nepeMeHHOr0 TOKA B LIEMU U3 MOCIIEI0BATEIbHO COETMHEHHBIX
KOHJEeHCATOpa, KaTyIIK! U pe3UCcTopa.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUMHbBLE 80JIHbL

MexaHudeckue BOJHBI, yciioBus pacnpoctpanenus. Ilepuon. Ckopoctb
pacnpocTpaHeHusi W JJMHa BOJHBL. [lomepeuHble M TPOJOJIbHBIE BOJIHBI.
WNuTtepdepenius u nuppaxius MeXaHU4eCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3ByKa. Beicora Tona. TeMOp 3ByKa.

DNEeKTPOMATrHUTHBIE BOJIHBL. Y CJIOBHUSl M3JyYEHUS SJIEKTPOMATrHUTHBIX BOJIH.
B3anmnas opuentanus BexkropoB E, B, V B anexktpomarautHoil BosnHe. CBoiicTBa
AJNIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHUE, MpEIOMIICHUE, MOJsSpU3anus, AUPpaKius,
unTepdepennns. CKOpoCTh ANMEKTPOMATHUTHBIX BOJH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMEHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TEIEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOLIEH CPEbI.

TexHuyeckne yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIC
UHCTPYMEHTBI, YJIbTPa3ByKOBas AUArHOCTHKA B TEXHUKE W MEIULMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHA, TeaedoH, CBYU-neyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOGmromeecs Teno Kak HCTOYHUK 3BYKa.

Habmtonenue oTpaskeHus ¥ MPETOMICHUS MEXaHUYECKHUX BOJIH.

Habmonenue natreppepeHunu u 1udpakiny MEXaHUYeCKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmtonenue cBsA3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIUTYIOH U
4acTOTOU KOJIeOaHUIA.



HccnenoBanue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TIPEIIOMIIEHHUE,
noJiipu3anus, 1upaxius, nHTepdepeHuns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ofgHOpoaHOuU cpene. JIyu cBera. ToueyHbId HICTOYHUK CBETA.

OTtpaxkeHue cBeta. 3aKOHBI oTpaxeHus cBeta. [locTtpoeHue nzolOpaxkeHuil B
IJIOCKOM 3€pKaJie.

[Ipenomiienue cBeta. 3aKOHBI MpeIOMIICHUS cBeTa. AOCOIOTHBIN MOKa3aTelb
npenomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii yroa MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus cBeta. ClioxHBIN cocTaB O6emnoro cBera. L[BeT.

Coluparoiiue u paccerBaroiiue JUH3bI. ToHKast TuH3a. DOKYCHOE PACcCTOsTHUE
U ONTHYECKasl cuiaa TOHKOW JuH3bl. [locTpoeHue n3olOpakeHuil B COOMpPAIONTUX U
pacceuBaroux JuH3ax. @opMysa TOHKOU JIMH3bL. Y BEJIUUEHUE, 1aBAEMOE JIMH30i1.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBass ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKHU.
VYcnoBus HaOMOICHUS MAaKCUMyMOB W MHHUMYMOB B HHTEp(EpEHIIMOHHOMN
KapTHUHE OT ABYX CHH(}A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuus cseta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonstpu3zanus ceera.

TexHuyeckne yCTpoWCTBA M NPAKTUYECKOE IPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OINTHKA, TU(PPAKIIMOHHAS PEIIETKA, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEWHOE paACHIpOCTPAHEHUE, OTPAKEHHE M MPEIOMIIEHUE CBETA.
Onrtruyeckue mpuoOpHI.

[TonHoe BHYyTpeHHEE OTpakeHre. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB M300paKeHUH B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Habmronenune natepdepeHnm cBeTa.

Ha6nronenmne nudpaxiuu ceera.

Habmronenune nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOIMIbIO IPU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TU(PPAKITMOHHON PEIIETKH.

Ha6nronenune nonsipu3anuu cBeTa.

Yuenuueckuii sxkcnepumenm, nabopamophvie pabomwi

N3mepenue nokazaresns NpegoMICHUs CTEKIIA.



HccnenoBanue cBOWCTB M300paKeHU B JIMH3AX.
Habnronenue nucnepcuu cBera.

Pa3paen 6. OcHOBBI ClIeNMAIBLHON TEOPUH OTHOCUTEJIBHOCTH
I'paHuLibl IPUMEHUMOCTH KJIACCUYECKON MeXaHuKU. [locTyarsl crienuaibHON
TEOPUU OTHOCUTEJIBHOCTU: MHBAPUAHTHOCTH MOJYJISI CKOPOCTH CBETAa B BaKyyMe,
MPUHLIUI OTHOCUTEIBHOCTH DUHIITEITHA.
OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpalIECHUE
JUTUHBI.
DOHeprus U UMITYJIbC PEISATUBUCTCKOW YACTHIIBI.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPFI/IH
ITOKO4.

Paszpnen 7. KBantoBas ¢pusuka
Tema 1. dnemenmol KEAHM OGO ONMUKU
®otonbl. ®opmyna [lnanka cBs3u sHEpruu (PoTOHA ¢ €r0 YACTOTOM. DHEPrus
¥ UMITYJIbC (hOTOHA.
OTtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3akoHBI

dboTorddexra. YpapHenue DiHmTerHa st Pororddekra. «KpacHas rpaHuia
dboTorddexra.

JlaBnenue ceeta. Onbitel I1. H. JleGenena.

XUMHYECKOE JICVCTBUE CBETA.

Texnuueckue ycTpoicTBA W MPAKTUYECKOE TMpUMEHEHHe: (POTORIEMEHT,
dboTomaTunK, coiHeUHas 6aTapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(eKT Ha YCTAaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTodddexra.

CBeToauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanerapnas mogmens aroma. lloctynmatel bopa. W3nyuenume u mnorniouieHue
(GOTOHOB TpHW mMepexojie aToMa C OJHOTO YPOBHS SHEpPruM Ha Jpyroi. Bumisl
criekTpoB. CIEKTp ypOBHEN SHEPTUU aTOMa BOJOPO/IA.

Bonnossie cBoiicTBa yactull. Bomusl ne bpoiis. KopnyckynsipHO-BOITHOBOM
Ty aJTU3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyUCHHE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOMN), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu



Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGnronenue uHeHyaThIX CIEKTPOB U3TYUEHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaOnronenue nuHeiyaToro cnekrpa.

Tema 3. Amommnoe aopo

OKCIIEpUMEHTBI, JOKA3bIBAIOIIME CIOKHOCTh CTpOeHMs sapa. OTKpbITHE
paanoakTuBHOCTH. OnbITH Pe3epdop/a o onpeneneHnto coctaBa paguoakTUBHOTO
usnydyeHusi.  CpoiictBa  anbda-, Oera-, Tramma-uziydeHus.  BiusHue
PaJMOAKTUBHOCTU HA KUBbIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeWTpoHa. Hykimonnas moxens siapa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tonsl.

Anbda-pacnan. DIEKTPOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3JlydeHue. 3aKOH PaAu0aKTUBHOTO pacnaja.

DHeprust CBsI3M HYKJIOHOB B siipe. S nepHbie cuiibl. JledexT maccsl sapa.

SnepHble peakunu. Jlenenue u cUHTE3 A1€P.

Anepnwiii peaktop. Tepmosinepusiii cunTe3. [IpobiieMbl W TEPCHIEKTUBBHI
SAIEPHON SHEPreTUKU. DKOJIOTUUECKUE ACIIEKThI SIAEPHOM SHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUN AIEMEHTAPHBIX YaCTHII.

dyHaMeHTagbHbIe B3auMoAeicTBus. EAMHCTBO (pr3ndeckoit KapTUHBI MUpa.

TexHuyeckne yCTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETp, KaMepa
Bunbcona, siaepHslil peakTop, aroMHas 6oMoa.

Jlemoncmpayuu

CU€TynK HOHU3UPYIOIIUX YACTHL.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue TpekoB 9acTHIl (110 TOTOBBIM (poTorpadusm).

Pa3znen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3BésnHoro Heba. Co3Be3nusi, sipKU€ 3BE3/bI, IUIAHETHI, MX BHUIMMOE
JIBIDKECHUE.

CoJsHEUHAs cucTeMa.

Connine. ComHeuHas akTUBHOCTh. McTounuk sHeprum CoyHIIA U 3BE3N.
3BE31bI, X OCHOBHBIC XapPAaKTEPUCTHUKHU. JlMarpamMma «CHEKTPAJIbHBIM KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIECAOBATEIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» JJIsi 3BE3]] TJIABHOM IOCIIENOBATEIbHOCTH. BHyTpeHHEe CTpoeHHE



3B€31. COBpEMEHHBIE MPEACTABICHUS O NMPOUCXOXKACHUM U dBostonnn ConHna u
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapbl. UEpHBIE ABIPHI B sapax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa606sa. Pazberanue ranakTuk.
Teopus bonbiioro B3peiBa. PeaukroBoe nsinydeHue.

Macmtabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpoOiaemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGnronenus: HeBOOPYKEHHBIM TJ1a30M C MCIOJB30BAHHEM KOMIIBIOTEPHBIX
NPWIOXKEHUH I ONpe/iesieHus MOJIOKEHUsI HeOECHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be311si CEeBEpHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Habmronenus B Teneckon JlyHsl, mianet, Mieunoro IlyTu.

O6o0maromee NOBTOPEeHNE

Ponsr ¢u3ukm wW acTpOHOMHUHM B OSKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJILHOM M ATUYECKOH cpepax NesaTeTbHOCTH YeI0BeKa, POJib U MECTO (PU3UKU U
aCTPOHOMHH B COBPEMEHHOW HAYYHOUW KapTHHE MHpA, pOJib (U3MUECKOW TEOPUU B
dbopMUpoOBaHUY MPEACTABICHUHN 0 (U3HUECKON KapTUHE MUPA, MECTO (DU3UUECKOM
KapTUHBI MHpa B  O00IIEeM psy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEACTABIIEHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsa B 11 Kilacce ocymiecTBIsIETCS C
Y4ETOM COAEPKATEIBHBIX MEXIIPEIMETHBIX CBSI3€d C KypcaMH MAaTEMaTHKHU,
OMOJIOrMH, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3YYEHHEM METOJOB HAay4YHOIO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumores3a, (uU3MYecKass BEIUYMHA, 3aKOH,
Teopus, HaOMI0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIIMU: CUHYC, KOCHHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIIMA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
NIPOU3BOJIHBIE AJIEMEHTAPHBIX (YHKIMM, TpPU3HAKA TOJ00MSI TPEYroJbHUKOB,
OTIpeJICIICHHE TUTOIA N TIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelIbHbBIE
JIBH)KEHUS B )KMBOW MPHUPOJIE, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NECUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasl CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00pa30BaHUS KPUCTAJUIMYECKON PEIIETKU, CIIEKTPAIbHBIA aHAIN3.



l'eocpaghus:  marHuTHBIE TIOMIOCA 3€MJIM, 3aJ€KU MArHUTHBIX Py,
(doTochEMKA 3eMHOI OBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocusa: JMHUMA DJIEKTPOIIEpenad, TIEHEpPATop IEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS II€Yb, pPAAap, pPaAHONPUEMHHK, TEIEBU30P,
anTeHHa, teinedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHSA INIPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIero
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECIEUUTH JOCTHUKEHUE CIEAYIOIIUX
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIC PE3YyIbTATHI OCBOCHUSI yUeOHOro npeaMera « Du3nKay JOJIKHBI
OTpakaThb TOTOBHOCTh U CIIOCOOHOCTh OOYYArOIIUXCS PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEHW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  yOEXICHUH, COOTBETCTBYIOUIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCUUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIpaBJICHUM
BOCIUTATEILHOM JESATEIBHOCTH, B TOM YKCJIE B YACTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOopMUPOBAHHOCTD TPAXKAAHCKOM MO3UIIMM 00YUaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBA;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIIOBEYECKUX TyMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX EHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakIaHCKOIO
o01I1ecTBa, y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNy;

YMEHHE B3aUMOJIEMCTBOBATH C COLUAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAaPHOUN U BOJIOHTEPCKOM AEATEIBbHOCTH;

2) NATPUOTHYECKOTO BOCTIUTAHUS

c(hOopMHUPOBAHHOCTh POCCUICKON TPaXKIaHCKON HICHTUIHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHUIM
POCCHIICKUX YUEHBIX B 00J1aCTH (DU3HUKU U TEXHUKHU;

3) TyXOBHO-HPABCTBEHHOT0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHNUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTHPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NEATENBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTHYeCKOr0 BOCTIUTAHUSI:

3CTETHYECKOE OTHOLIEHNWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MpUCYIIETO (PU3NUYECKON HAYKE;

5) TpyA0BOT0 BOCIIUTAHUSI:



MHTEPEC K pa3InyHbIM cdepaMm npodecCHuOHANbHONU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOM, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynyuieit mpodeccun 1 pearru30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHbI,

TOTOBHOCTh M CIIOCOOHOCTH K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTU
bU3UKHM HA TPOTSHKEHUU BCEH KU3HU;

6) 3K0JI0rHYeCKOro0 BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3SKOJOTUYECKOM KYyJIbTYPhl, OCO3HAHHE TJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MPoOIieM;

IJIAHUPOBAHUE U OCYIIECTBIIEHUE JEUCTBUM B OKPYKAIOIIEN CPEZIE HA OCHOBE
3HAHMS 1leJIeld YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacHIMpeHre OMbITa JEATEIbHOCTH HKOJOTMYECKOW HampaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HaHUH Mo (pU3UKeE;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3Yy4YeHHs (PU3UKH OCYIIECTBISATh MPOCKTHYIO M UCCIEA0BATENbCKYIO IEATEIbHOCTD
WHJIMBUIYaJIbHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUSA
ba3oBble JJornyeckue aeicTBUs:
CaMOCTOSITEIbHO  (OPMYNIHPOBATH W aKTyaJlU3UpPOBaTh  MpoOJIeMy,
paccmarpuBaTh €€ BCECTOPOHHE;
ONpeAeisaTh ILEeNU ACATECIbHOCTH, 3aJaBaTh IapaMeTpbl M KPUTEPUU HUX
JIOCTHKCHHS,
BBIABJISITH 3aKOHOMEPHOCTM UM IPOTHUBOpPEUYHST B  paccMaTpUBAEMBbIX
(bU3HUECKUX SBICHUSX;
pa3pabaTeiBaTh IIAH PEIICHHS MPOOJIEMBbI C YUETOM aHAIM3a HMEIOIIUXCS
MaTEPUAIBHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTHh KOPPEKTHUBBI B JEITEIbHOCTbD, OLIEHUBATH COOTBETCTBHUE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKHU MOCJIEACTBUUN AEATEIbHOCTH;
KOOPJAWHUPOBATH 1 BBIMOJHITH Pa00Ty B YCIOBUIX PEaIbHOTO, BUPTYAJIHHOTO
1 KOMOMHHPOBAHHOTO B3aUMO/ICHCTBHS;
pa3BUBATh KPEATUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciienoBareibCKue 1eMCTBUSA.
BJIAJIETh HAYYHOW TEPMHUHOJIOTUEH, KIIIOUEBBIMH ITOHSTHUSIMHU M METOJIaMH
(bu3MYeCKON HAYKH;



BJIaJIETh HABBIKAMH y4E€OHO-MCCIIEIOBATENILCKON M MPOCKTHON JEITEILHOCTH
B 00s1acTU (DU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIBHOMY TOUCKY
METOJIOB pEIICHHS 3a1ad (U3NYECKOTO COJICpPKaHUs, MPUMEHEHHIO Pa3TUYHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
MHTEPIpETAlliU, NPEeoOpa3OBaHUI0O M TPUMEHEHHIO B Pa3IUYHBIX Y4YEOHBIX
CUTYallUsIX, B TOM YKCJIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATh IPUUMHHO-CIICACTBEHHBIE CBSI3W W aKTyalU3WpoOBaTh 3ajady,
BBIJIBUTATh THIIOTE3Y €€ PEIICHNs, HAaXOAUTh apTyMEHTHI JJIsl J0Ka3aTeIbLCTBA CBOMX
YTBEPXKICHUH, 3a7]aBaTh MapaMeTPhl U KPUTSPUHU PEIICHHS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peHIeHHs 3a7add  pe3yJbTaThl,
KPUTHYECKU OIICHWBATh UX JJOCTOBEPHOCTH, MPOTHO3HPOBATH N3MEHEHHUE B HOBBIX
YCIOBHSIX;

CTaBUTh M (OPMYJIHUPOBATH COOCTBEHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESTELHOCTH, B TOM YHCJIC IPU U3yYeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HaHUS 10 (HU3WKE B MPAKTHUYECKYIO 00JIacTh
KHU3HEICSITETLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, peJiaraTb OPUTrHHAIBHBIE TOXO0/bl U PELLIECHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOIINE albTEPHATUBHbBIE PELICHMUS.

PabGora ¢ undgopmanmeii:

BJIQJIETh HABBIKAMU MOJyUYEHUS MHPOpMALUHU (PU3MUECKOTO COAEpKAaHUS M3
UCTOYHHMKOB pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBISATh IIOWCK, aHaJM3,
CUCTEMAaTH3allMI0 M UHTEpIpeTalnio MHPOPMAlUU pa3IMYHBIX BHUIOB U (opm
IpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCMOJb30BaTh  CpPEICTBA HMH(POPMALMOHHBIX M  KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX U OPraHU3ALIMOHHBIX
3aJ1a4 ¢ cCOOII0ACHNEM TPEOOBAHUI SPrOHOMUKHU, TEXHUKHU O€30M1aCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBBIX W STHYECKUX HOPM, HOPM HH(OPMAIMOHHOM
0e3011acHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COACpXkaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3Ha4YeHUs UH()OPMALIUU U 1IeJIeBOM ayIUTOPUH, BEIOHpasi ONTUMAJIbHYIO
(dopmy mpencTaBiIeHUs U BU3YyaTH3aIUH.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHUA:
OCYILIECTBIISITH OOIIIEHHE Ha YPOKaxX (DU3UKHU U BO BHEYPOUHOU JIESITEIIbHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(PIMKTHBIX CHUTyalludi M CMsST4Yath
KOH(DJIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTh W MUCIIOJIb30BaTh MPEUMYILIECTBA KOMAaHIHOW U WHIWBUAYaIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX NEHUCTBUUA C YUYETOM OOIIUX
UHTEPECOB U BO3MOYKHOCTEHN KaXKJOI0 YIEHA KOJUIEKTUBA;

IIPUHAMATh  L€Id  COBMECTHOW  JACATEIIbHOCTH, OpPraHU30BbIBATHL U
KOOPJMHUPOBATh JEUCTBUSA IO €€ JOCTHIKECHHUIO: COCTaBJIATH IUIAH JIEMCTBUU,
pacupenensTh poid ¢ Y4ETOM MHEHUH YYaCTHUKOB, OOCYXAaTh pPE3yJIbTaThbl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJla M KAX/I0I0 yYaCTHUKA KOMAH bl B OOIIMiA
pe3ynbTaT 1Mo pazpaboTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIIATh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B Pa3IMYHBIX
CUTYalUSIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PeryasiTuBHbIE YHUBEpPCcAJIbHbIE yUeOHbIE TeHCTBHS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENBHYIO NIEATENLHOCTh B 00JIaCTU
GU3MKH W aCTPOHOMHUH, BBISABISATH MPOOJEMBI, CTaBUTh H (OPMYIHPOBATH
cOOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTaBIIATh IUIAH PEIICHHUS PACUETHBIX M KayECTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHUS TPAKTUYECKON paboThl C YUETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEATIOYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaThH e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (OPMUPOBAHUIO U TPOSIBICHUIO SPYIUIUA B 001aCTH
($u3HUKH, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BaATENBHBIA U KYIbTYPHBIN YPOBEHB.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbI HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIBbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB IIEJISIM;

BJIQ/JICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA U MBICIUTENbHBIX MPOILECCOB, HX PE3yJbTaTOB U
OCHOBaAHUM;

WCIIOJIb30BaTh NMPUEMBI peieKCUU I OLICHKU CUTYallMH, BHIOOpa BEPHOTO
pelieHus;



yMETh OILICHUBAaTh PUCKM W CBOCBPEMEHHO MNPUHUMATh PEIICHHUS MO HX
CHUXKECHUIO;

MPUHUMATh MOTHBBI M AapryMEHThl JAPYTUX TMpPH aHAIU3€ PE3yIbTaTOB
JIeSITEIbHOCTH;

NpUHUMATh ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpU aHAIU3e pPe3yIbTaToOB
JIeSITEIbHOCTH;

PU3HABATh CBOE MPABO U MPABO JPYTUX HA OUTUOKH.

B nporiiecce 10CTUXKEHUSI TUYHOCTHBIX PE3YJILTATOB OCBOCHUS MPOTrPaMMBbI 110
buzuke s  ypoBHS cpeaHero oOmero oOpa3oBaHUS Y 0OyYaromuxcs
COBEpPILIEHCTBYETCS AMOIIMOHAIBHBIN UHTEIIJICKT, MpeIoaaraonmi
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIOYAIONIICTO CIIOCOOHOCTh IIOHUMATh CBOE AIMOIIMOHAIFHOC
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTUS COOCTBEHHOW SMOILMOHAILHON c(ephl,
OBITh YBEpEHHBIM B cele;

CaMOpETyJIUPOBaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATBCA K
AMOIMOHAIBLHBIM U3MEHEHUSIM U TIPOSIBISATh THOKOCTh, OBITh OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHBAIUHU, BKIIIOYAIOMIEH CTPEMJICHHE K JOCTHKEHUIO LEIU U
yCIiexXy, ONTUMM3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBaTh HCXOJd W3 CBOUX
BO3MOXKHOCTEH;

SMIATHH, BKIOYAIONIEH CITOCOOHOCTh MMOHUMATh YMOIIMOHAJILHOE COCTOSHUE
JIPYTUX, YYUTBIBAaTh €ro IMPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHMUIO;

COITMAIbHBIX HABBIKOB, BKJIIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMH JIFOJIbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U pa3periaTh KOH(PIMKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K konity o0yuenus B 10 kiaacce npeaMeTHbIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TMPHUMEPAX POJIb U MeCTO (PU3MKH B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YyHOW KApTUHbI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTHUH, B TPAKTUUECKOUN ACATEILHOCTH JIFOJECH;

YYUTHIBATh TPAHUIBI TPUMEHECHHS W3YUYEHHBIX (PU3NUECKUX MOJICIICH:
MaTepHualibHAs TOYKA, WHEPIIMAIbHAS CUCTeMa O0TCU€Ta, aOCOMOTHO TBEPIOE TEIO,
WJCAIBHBIN Ta3, MOJAEIIH CTPOCHHUS Ta30B, )KUAKOCTEW U TBEPIABIX TEJ, TOYCUYHBIN
AIEKTPUYECKUI 3aps]l IPU pelieHur U3NYeCcKuX 3aj1ay;

pacro3HaBaTh (pU3NUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEUIECTBA U



ANEKTPOAUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEITHOE IBUKEHUE,
CBOOOJHOE MAJE€HUE TEJ, JBUKEHUE MO OKPYKHOCTHU, UHEPLHUS, B3aUMOJEHUCTBHE
ten, aud@ys3us, OpOyHOBCKOE ABUKEHHUE, CTPOCHHUE JKUIKOCTEH M TBEPIBIX Te,
M3MEeHeHre o0bEMa Tel MpU HarpeBaHUM (OXJIAKIEHHH), TEIUIOBOE PaBHOBECHE,
UCIIapeHHe, KOHJAEHCALMs, IUIaBIIEHHWE, KPHUCTAJUIM3alus, KUIEHUE, BIAXHOCTb
BO3/lyXa, MOBBIIICHUE JABJIECHUS ra3a MPU €ro HarpeBaHUM B 3aKPBITOM COCYJE,
CBSI3b MEXIY MapaMeTpaMy COCTOSIHUSI ra3a B HU30IpOIeccax, dJIEKTPU3ALMs Tel,
B3aMMOJIECTBUE 3aPAI0B;

OMHUCHIBATh MEXAHUYECKOE JIBI)KCHHUE, MCMONB3YysSd (U3UYECKHE BEIUYWHBI:
KOOpJIMHAaTa, IyTh, MEpeMEIleHHue, CKOPOCThb, YCKOpEHHE, Macca Tena, Cuia,
UMITYyJIbC Te€Ja, KMHETHYEeCKasl YHEPTUsi, MOTCHI[MAIbHAS DHEPrys, MeXaHUYeCcKasl
pabora, MexaHMYecKass MOIIHOCTh; NpPHU ONUCAHUU TNPABHIBHO TPaKTOBAThH
(bU3UYECKU CMBIC MCMOJB3YyEMBIX BEJIMYMH, MX OOO3HAYCHUS] W EAUHUIIBI,
HaXOJIUTh (POPMYJIBI, CBS3BIBAIOIIUE JAaHHYIO (DU3NYECKYIO BEIUYUHY C JIPYTUMH
BEJIMYMHAMH;

OTMHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONIb3Ys (U3MYECKHEe BETUYMHBL: JaBJIEHWE Tra3a, TeMIeparypa, CpeIHss
KMHETHUYECKasi SHEPTUsl XaOTHUYECKOTO JBHIKEHUSI MOJIEKYJI, CpPEeIHEKBaApaTUIHas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, paboTa rasa,
KO3} (OUIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OIMHMCAHUU
NPaBWIBHO TPAKTOBaTh (PU3WYECKU CMBICI HCIOJNBb3YyEMbIX BEJIMYMH, UX
00O3HAaUeHUsT W EAWHMIIBI, HAXOAUTh (OPMYJBI, CBS3BIBAIOLIUE JAHHYIO
(GU3MUECKYI0 BEJIMUMHY C IPYTUMH BEIMYUHAM;

OMUCHIBATh U3yUYECHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIIECCHI), UCTIONB3Ys (PU3MYECKUe BEITUUMHBL: IJICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIE, HANPSKEHHOCTh MOJIS, MOTEHIMAJ, PA3HOCTh MMOTEHIINAJIOB;
IpU OINKCAHWU TPABUIBHO TPAKTOBATh (PUIUYECKUN CMBICT HCIOJIb3YEeMbIX
BEJIMYMH, UX OOO3HAYEHWS U EIUHUIIBI, YKa3bIBaTh (DOPMYJIIbI, CBS3BIBAIOIINE
JTaHHYI0 (U3UUYECKYIO BEJIMUMHY C IPYTUMH BEIMYUHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl M SIBICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI W MIPUHIMUIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPAHEHUsS MEXAaHMYECKON SHEpPruu, 3aKOH COXPAHEHUs UMITYJIbCa,
OPUHIUIT CYNEPHO3UIMU CWJI, MPUHIKWI PABHOINpPABUS WHEPUHUAIBHBIX CHUCTEM
OTCU€Ta, MOJEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHMSI BEIIECTBA, TIa30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPTUM TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
a0COIOTHOM TeMIlepaTypol, MEePBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHCHHUS
AJEKTPUYECKOTO 3apsifa, 3akoH KyrloHa, Tpu 3TOM pas3inyarh CJIOBECHYIO
GOopMyJIUPOBKY 3aKOHA, €r0 MaTeMaTHYE€CKOE BbIpaK€HUWE U YCJIOBUsS (IpaHUIBI,
00J1acTH) IPUMEHUMOCTH;



O0OBSICHSITh OCHOBHBIC MPUHIIMIIBI JCHCTBUS MAIIUH, MPUOOPOB U TEXHUYECKUX
YCTPOUCTB; pa3iauyaTh YCIOBHS X O€30MaCHOTO UCIOJIb30BaHUSI B TOBCEIHEBHOM
KU3HU;

BBITIOJIHSITh JKCIIEPUMEHTBI MO HCCIEIOBAHUIO (DU3UYECKUX SIBICHUU U
MIPOIIECCOB C HCIOJb30BAaHUEM IMPSAMBIX W KOCBEHHBIX H3MEPEHHH, MPU ITOM
dbopmyupoBaTh NMpodieMy/3aauy ¥ TUIIOTE3y YU4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY U3 MPEIJIOKEHHOTO 000PY10BaHUS, TPOBOJIUTH ONBIT U (POPMYJIUPOBATH
BBIBO/IBI;

OCYILIECTBIISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYHH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHS U UCIOJIb30BaTh H3BECTHHIE
METO/bI OIEHKHU MOTPEITHOCTEN U3MEPEHUI;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXIYy  (U3UMYECKUMH  BEJIMUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(bUKCUPOBaTh PE3YIBTATHI OJYYCHHON 3aBUCUMOCTH (PU3MUECKUX BEJIUYUH B BUJIC
TaOIuI] U TpaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEOBAHNS,

co0JIro1aTh MpaBmwiIa 0€30MacHOro TpyAa MpU MPOBEJACHUU UCCICAOBAHUN B
paMKax yd4eOHOTO JKCIEpUMEHTa, Yy4eOHO-UCCIEIOBATEILCKOM U MPOEKTHOU
NEATeIbHOCTH C MCIOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHMUS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIBb3Ys (PM3MUYECKHE 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHAIM3a YCIOBUS 33]a4H
BbIOMpATh (HU3MYECKYI0 MOJIENb, BBIACIATh (PU3NYECKUE BETUYUHBI U (POPMYIIBI,
HeoOXoIuMbIe Il €€ peIleHUs, MPOBOAUTHh PACUETHl U OLIEHMBATH PEATBLHOCTH
MOJTy4€HHOT'0 3HAYeHUS (PU3UYECKON BETUUMHBL;

penaTh Ka4eCTBEHHBIEC 3a/1a4M: BHICTPAUBATH JJOTUYECKU HEMPOTUBOPEUNBYIO
[IEMIOYKY PACCYXKACHHM C ONMOpPOM Ha H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3uvecKue SIBICHUS;

UCIIOJIb30BaTh IPU PEIICHNHN YUeOHBIX 33]1a4 COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYpUPOBAHUS, WHTEPIPETAIIMU U TPEACTABICHUS
y4eOHON ¥ HAY4YHO-TIOMYJAPHON WH(POPMAIMK, TOJXYYEHHOW W3 Pa3IUYHBIX
UCTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOIYIaeMYI0 HH(POPMAITHIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, 00BSICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKHU
1 TeXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS TI0 (PM3MKE B MOBCETHEBHOM KU3HU JIIIS
oOecrieueHusi 0€30MaCHOCTH MPU OOpalieHuu ¢ TpHOOpaMu M TEXHUUYECKUMH
YCTPOUCTBaMU, MJII COXPAHEHHUS 3I0POBbSI U COONIOJEHUS HOPM IKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH Cpee;



pabotaTh B TpylIe C BBIIOJHEHUEM pPa3IUYHbIX COLHUAJIBHBIX pPOJIEH,
IUIAaHUPOBATh padOTy TpyHIbl, PAUUMOHAIBHO pacHpeleisTh OOA3aHHOCTH M
IUIAHUPOBAThH JIEATEIbHOCTh B HECTAHAAPTHBIX CUTyalUsX, aJI€KBATHO OLEHUBATH
BKJIAJ] Ka)KJIOTO U3 YYaCTHUKOB I'PYIIIBI B PEIIEHUE PACCMAaTPUBAEM O TPOOIEMBI.

K koniy o6yuenus B 11 kiacce nmpeMeTHbIE pe3yJIbTaThl HA 6a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA MPUMEPAX POJb U MECTO (PU3UKU B (HOPMUPOBAHUU
COBPEMCHHOM HAy4YyHOM KAapTUHbl MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUHM, B MPAKTUYECKOM NEATEIIBHOCTH JIIOAEH, LEIOCTHOCTh U €IUHCTBO
(du3nuecKoi KapTUHBI MUPA;

YUYUTHIBATh TPaHUIIBl TMPUMEHEHUS W3YUYCHHBIX (PU3MUECKUX MOJETeH:
TOUCYHBIM AMEKTPUUECKUI 3apsijl, Jy4Y CBETa, TOUEUHBIM UCTOYHUK CBETA, s/IepHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJeNlb aTOMHOIO siApa MpH pelieHUH (PU3UYECKUX
3a1ay;

pacno3HaBaTh (pu3nyeckue ABJICHUS (IIPOLIECChl) U OOBACHITH UX HAa OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHI U KBAHTOBOM (DMBHMKU: DJIEKTPUUYECKAs MTPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJCHCTBHE
MAarHuTOB, OJEKTPOMArHUTHAs WHAYKIMS, JCHCTBME MArHUTHOTO TIOJSI Ha
NPOBOAHUK C TOKOM W JBIXKYIIMUWCS 3apsifl, DJIEKTPOMArHUTHBIE KOJIeOaHUs U
BOJIHBI, TPAMOJIMHEMHOE pPACHPOCTPAHEHHE CBETA, OTPaXEHUE, MPEIOMIICHHUE,
uHTepdepenuus, Audbpakuuds W MOJSpU3alUsi  CBETa, JIUCIIEPCUSl  CBETA,
doToanekTpuueckuii 3pdekt (hororddekTt), cBeTOBOE NaBlieHHE, BOZHUKHOBEHHE
JUHENYATOTO CHEKTpa aTroMa BOAOpPOAA, €CTECTBEHHas M HCKYCCTBEHHAs
PaauOaKTUBHOCTH;

ONUCHIBATh M3YUYEHHBIE CBOMCTBA BEIIECTBA (JIIEKTPUUECKHUE, MAarHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYIO  MPOBOAUMOCTH  PAa3NUYHBIX  Cpel) H
AIEKTPOMArHUTHBIE SIBIEHUS (TPOIECCHI), MCHONB3Yys (U3MUYECKUE BEIUYUHBI:
ANEKTPUUYECKUI 3apsijl, CHJa TOKA, DJEKTPHUUYECKOE HAMPSIKEHUE, IEKTPUUECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIUAJIOB, JIEKTPOABIKYIAs cuia, padoTa TOKa,
UHIYKUWUST MarHUTHOrO Tmossi, cuia Awmrmepa, cwia JlopeHua, WHIYKTUBHOCTb
KaTyIlIK{, SHEPIHsl 3JIEKTPUYECKOr0 W MAarHUTHOTO MOJEH, MEepUoJ M YacToTa
KosiebaHuil B KojeOaTelbHOM KOHType, 3apsl U CHja ToKa B Ipolecce
TapMOHMYECKUX 3JEKTPOMArHUTHBIX KojeOaHu#d, (OKYyCHOE pacCTOsSHUE W
ONTHUYECKAs] CWJIa JIMH3bI, TPU ONHCAHWH TPABUIHHO TPAKTOBATH (PU3WUECKHIMA
CMBICI HCIOJb3YEMbIX BEIMYMH, HMX OOO3HAYECHHUS W E€IHUHHIIbL, YKa3bIBaATh
(opMyIIBL, CBSI3bIBAIOIINE TaHHYIO (PU3UUYECKYIO BETUUHUHY C IPYTUMH BEIUYUHAMY;

OMHUCHIBATh H3YUYECHHBbIE KBAHTOBBIC SIBJICHUA M TPOLECCHI, HCIOIb3Ys
du3nYecKre BEIUYHUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI W
4acTOTa CBETA, YHEPrUsl U UMITYJIbC (DOTOHA, IEPUOJI MOIypaclaga, SHEPTUs CBA3U



aTOMHBIX SIIEp, MpPU OMUCAHWM MPABWIBHO TPAaKTOBaTh (UBUYECKUM CMBICT
WCIOJIb3YEMbIX BEJIUYUH, MX OO0O3HAYEHUS] U EIUHHUIIBI, YKa3bIBaTh (OPMYIIHI,
CBSI3bIBAIOIINE JaHHYIO (DU3UYECKYIO BEJIMYMHY C JPYTMMH BEJIMYMHAMH,
BBIYHCIISITh 3HAUCHUE (DU3NYECKOU BEJIMUMHBI,

aHAJTM3UPOBATh (PU3MYECKHUE MPOIECCHl U SBJICHUS, UCIOIb3ys (Puznueckue
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U MapajijIeIbHOTO
COCIUMHEHUs IPOBOIHUKOB, 3aKOH Jkoyns—JleHna, 3aKOH JJIEKTPOMArHUTHOU
WHYKIUU, 3aKOH MPSMOJIUHEHHOTO PACIPOCTPAHCHHS CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODuHIITEHHa s PoTtodrddekra,
3aKOH COXpPAaHEHUSI DHEPruH, 3aKOH COXPAHEHUs HMMITYJIbca, 3aKOH COXPaHCHHS
AJIIEKTPUUECKOr0 3apsjia, 3aKOH COXPaHEHHUs MacCOBOI0 YHCIa, MocTynatbl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, IpHu 3TOM pas3jinyaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE BbIpAXKEHUE U YyCJIOBHS (TpaHMIlbl, OO0JACTH)
IPUMEHUMOCTH;

OTIPENICNIATh HAIMPaBJICHUE BEKTOPa MHAYKIIMM MAarHUTHOTO TOJIs TIPOBOTHUKA
C TOKOM, CuJIbl AMrniepa u cuiibl JlopeHna;

CTPOUTh U OIKCHIBaTh H300paKEHHE, CO3[1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITMIOJHATh OKCHEPUMEHTHl IO HCCIEJOBAHUIO (PU3MUECKUX SBICHUH U
IPOIIECCOB C HCIOJIb30BAHMEM MPSIMBIX M KOCBEHHBIX M3MEPEHHM: MpU STOM
dbopmynupoBaTh MpoodIeMy/3aaauy ¥ TUIIOTE3y YU4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY U3 MPEII0KEHHOTO 000pYA0BaHMS, POBOIUTH OMBIT U (OPMYIUPOBATH
BBIBO/IbI;

OCYUIIECTBIISITH MPSMbIE M KOCBEHHBIC U3MEPEHUS (PU3NYECKUX BEIHYWH, TPU
ATOM BBIOMPATH ONTHUMAJBHBIN CIOCOO HW3MEPEHHUS M HCIOJIb30BAaTh WU3BECTHBIC
METOJbI OLIEHKH MOTPEITHOCTEH N3MEPEHUN;

UCCJIeI0BATh 3aBUCUMOCTH (PU3NYECKUX BEITUYMH C UCTIOIH30BAHUEM MPSMBIX
U3MEpPEHUN: TPU ATOM KOHCTPYHUPOBATH YCTAHOBKY, (UKCHPOBATH PE3yJbTAThI
MOJTyYeHHON 3aBUCUMOCTH (U3MUECKUX BEJIMYMH B BHJE TaOIUI] U TpaduKoB,
JenaTh BBIBOJBI 10 PE3yJIbTaTaM HCCIEI0BaHU;

coOmoaTh mpaBuiia 0€30MacHOTO TpyAa MpHU MPOBEACHUHM WCCIEIOBAHUNA B
paMKax yd4eOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATENbCKONM M TPOEKTHOU
NEATENIbHOCTU C HMCIOJIb30BAHHEM H3MEPUTEIbHBIX YCTPOUCTB M J1aOOPATOPHOTO
000pyT0BaHMS;

pemaTth pacy€THbIE 3aJaydl C SBHO 33aJaHHOM (HU3UYECKOW MOJIEIbIO,
UCTIONB3Ys (PM3MUECKHE 3aKOHBI U MPUHITUIIEI, HA OCHOBE aHAIM3a YCJIOBUS 3aa4H
BbIOMpaTh (HU3MYECKYI0 MOJIEINb, BBIICIATh (PU3NYECKUE BETUYUHBI U (POPMYIIBI,
HEOOXOUMbIE JJisl €€ pelIeHUs], MPOBOJUTh PAacu€Thl U OLECHUBATH PEATHLHOCTH
MOJIYYE€HHOI'0 3HaYeHUsI PU3NUECKON BEIUUUHBIL;



pelaTh Ka4YeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTMYECKU HEIIPOTUBOPEUUBYIO
LIETIOYKY pACCYXKICHUU C OIOPOM Ha M3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
buzndecKue sIBICHUS;

MCII0JIb30BaTh ITPU PEIICHUH YUEOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIUOHHBIE
TEXHOJIOTUHU I IOUCKA, CTPYKTYPUPOBAHUA, UHTEPIPETALMU U NPEACTABICHUA
y4eOHOM ¥ HAy4YHO-NIOMYJIAPHOM HH(POpPMALMK, TMONYYEHHOW W3 Pa3IUYHBIX
UCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOJIYYaEMYI0 HHPOPMAIIHIO;

OOBSACHATh NPUHIUNBL JCHCTBUS MAIIUH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh yCJIOBUs UX O€30MACHOTO MCIOJIb30BaHUS B MOBCEAHEBHOM
YKU3HU,

IPUBOJUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOIECCOB OKPYXAIOLIEr0 MHUpPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS 110 (PU3MKE B MOBCETHEBHOM KU3HU JJIS
oOecrieueHusi 0€30MacHOCTH MpU OOpalieHuu ¢ TpuOoOpaMu M TEXHUYECKUMH
yCTPOIMCTBAaMU, JIJIsi COXPAHEHUs 370POBBSI M COOJIOJECHUS HOPM HKOJIOTHYECKOTO
IIOBEJICHUS B OKPYKAIOLIEH Cpelie;

pabotaTh B TpylNIe C BBHIIOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJIEH,
IUIaHUPOBaTh pPabOTy TIpYyNMbl, PALUOHAIBHO paclpeiesiaTh OOA3aHHOCTH MU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHJIAPTHBIX CUTyalUsAX, aJl€KBATHO OLICHUBATH
BKJIa/l K&KJI0T0 U3 YYaCTHUKOB I'PYIIIbI B PEILIEHUE pacCMaTPUBAEMON TPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThl padoThI
pecypchbl
Paznen 1. ®PUBUKA U METO/JbI HAYUYHOTI'O ITIO3HAHMUSI
bu6moreka [IOK
11 ®u3nKa ¥ METO/Ibl HAYYHOT'O ITO3HAHUS 2 https://m.edso0.ru/7f41bf72
Hroro no pazaeny 2
Pa3nen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuniemaritka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 flumamitia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHCHHS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7FALbF72
Uroro no pazneny 18
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJAUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnunoreka [JOK
' TEOpUH https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBBI TEPMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubnuorexa [IOK

®da3oBbIE Mepexoabl

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 pazneny 24
Pa3nen 4. DJJIEKTPOAUHAMUKA
bub6mmorexa [{OK
4.1 1
UeKTPOCTATHIA 0 https://m.edsoo0.ru/7f41bf72
49 [TocTostHHBIN 2NEeKTpUYECKUN TOK. TOKHM B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. QJIEKTPOJIUHAMUKA
11 MarunuTtHoe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' UHIYKIMS https://m.edso00.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSI U BOJIHBI
21 MexaHn4ecKUe U JIEKTPOMArHUTHBIC 9 1 bubnuoreka [IOK
' KoJIe0aHust https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKUe U JIEKTPOMArHUTHBIC 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
2.3 O 10 3
T https://m.edso0.ru/7f41c97c
Uroro no pazaeny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJLHOCTH

31 OCHOBBI crieMaNbHON TEOPUU 4 1 bubnunoreka [JOK
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 DNeMEeHTbl KBAHTOBOW ONTUKU 6 bubmorexa HOK

https://m.edsoo.ru/7f41c97¢c



https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK
4.2 4
Crpoenne aroma https://m.edsoo.ru/7f41c97c
bu6mmoreka [{OK
4. A
3 TOMHOE PO > https://m.edsoo.ru/7f41c97c
Hroro no pazueny 15

Pazpnea 5. DJIEMEHTBI ACTPOHOMHUU U ACTPODPU3UKU

5.1 DneMEeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?i?;;f;;gr?};fﬂcg?c
Hroro no pazneny 7
Pa3ngen 6. OBOBIAIOLIEE IOBTOPEHUE

6.1 O6o061matoiee NTOBTOPEHHE 4 E;I[iﬂ;l;f;;gr(jﬁ £11c07c
Hroro no pazaeny 4
PezepBHOoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne ara undposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue A op
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoThl padoTsbI
pecypchl
®du3nKa — HayKa O MPHUPO/IE.
1 Hayunsie MeT(})/ bl HO?lj)HapHI/IH 1 bubmorexa HOK
Y a https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIET0 MUpPa
Ponb 1 MecTo pusnku B
5 (hopMUPOBaHUHN COBPEMEHHON 1 bubmuotexa [JOK
HAay4YHOM KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU IESITEIBbHOCTH JIIOICH
Mexannueckoe IBUKEHHUE.
OTHOCUTENBHOCTh MEXAaHUUECKOI'O bubnuoreka [JOK
3 1
nBroxkenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHHUE
4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnuoreka [JOK
NBIDKECHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEeHHOE IPSIMOJIMHEWHOE 1 bubnunoreka [JOK
JIBHKCHHUE https://m.edsoo.ru/ff0c372e
5 CBoboHOE mazieHne. Y CKopeHue 1 bubnunoreka [JOK
CBOOOIHOTrO MaicHUs https://m.edsoo.ru/ff0c39cc
KpuBonuHeiiHOe 1BUXKEHUE.
. bubmuoreka [JOK
7 JIBrKEeHNE MaTepUaIbHOW TOUKH 110 1

OKPY>KHOCTH

https://m.edsoo.ru/ffOc3ada



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

[IpuHLIHII OTHOCUTENBHOCTH

bubmuoreka [JOK

8 lanunes. MHepLyanbHble CUCTEMBI
puv https://m.edsoo.ru/ff0c3be8
otcyeta. [lepBblii 3akoH HproTOHA
Macca tena. Cuia. [Tpunuun
9 Ccynepno3uiuu cuil. Bropoii 3akon bubmorexa LHOK
yrep ' p . https://m.edsoo.ru/ff0c3be8
HproTona nist MatepuaibHON TOUKH

10 Tperunit 3akoH HeroToHa st bubnuorexa [JOK
MaTepHUaIbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOTO TsaroTeHus. Cuma

11 TskecTH. IlepBas kocMudeckast bubmorexa HOK

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

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

13 Tpenusi. Cuiia COpOTUBIICHUS TTPU bubnuoreka [IOK
JIBIDKEHUHU TEJa B )KUIKOCTU WU https://m.edsoo.ru/ff0c3f76
rasze
[TocTynarenbHOE 1 BpalaTeIbHOE

14 JBIKEHHE a0COIFOTHO TBEPIOTO bu6mmoreka [JOK
tenma. MomenT cuibl. [1nedo cuibl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBeCHs TBEPIOTO Tena
Nmmynbe MaTepuanbHOU TOYKH,

15 CUCTEMBI MaTEPHAIIbHBIX TOYEK. bubnunoreka [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTuBHOE IBUKEHUE

16 PaGoTta 1 MOIIHOCTH CHIIBI. bu6mmoreka [JOK

Kunernueckas OHEPrusia

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
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MaTepualibHOW TouKu. Teopema 00
N3MEHEHNH KHHETHYECKON OHCPIUu

17

[TorenmansHas 3HEPTHUSL.
[ToTennmanpHas SHEPTUs YIIPYTro
nehopMUpOBaHHOW MPYKUHBIL.
[TorenmanpHas 3HEPTUS TENa
BOJTM3H MOBEPXHOCTH 3eMITH

bubmmoreka [{OK
https://m.edsoo.ru/ff0c461a

18

IToTeHumanbHbIE U
HETIOTEHITUaIbHbIe CHIIbI. CBS3b
paboOTHI HEMTOTEHITUATBHBIX CHIT C
M3MEHEHUEM MEXaHUYECKON dHEPTUH
CUCTEMBI TeJI. 3aKOH COXpaHEHUS
MEXaHUYECKOU SHEPTUH

bu6moreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHas pabora
«HccnenoBanue cBs3M pabOTHI CHITBI
C U3MCHEHUEM MEXaHUYeCKOM
SHEPTHH Tella Ha IpUMepe
PacTsHKEHHS PE3UHOBOTO KTy Ta)

20

KontposbHas padoTa o reme
«Kunemaruka. /IlnHamuka. 3aKoHbI
COXpaHEHHUS B MEXaHHUKE)

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKOM
TEOpUHU. BpOyHOBCKOE NBMKECHHUE.

Muddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep ABUKEHUS U
B3aMMOJICHCTBHUS YaCTUIL BEIIECTBA.
Mogenu cTpoeHus ra3oB, KUIKOCTEH
U TBEPABIX TEN



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

23

Macca monekyn. Konuuectso
BemiectBa. [locrosinnas ABoraapo

24

TennoBoe paBHOBecue. TeMmiepaTtypa
n e€ n3mepenue. [llkana remneparyp
Henscus

25

Wneanpuenii ras B MKT. OcHoBHOE
ypaBHeHne MKT

bubmmoreka [{OK
https://m.edsoo.ru/ffOc4fde

26

AOconroTHas TeMmrepaTypa Kak Mepa
CpeHEeW KUHETUYECKON YHEPTUU
JIBH>KEHUS MOJIEKYJI. Y paBHEHUE
MenneneeBa-Kianeiipona

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

27

3akoH JlanmpToHa. ["a30BbIe 3aKOHBI

28

JlaGopaTtopHas pabora
«HccnenoBanue 3aBUCHMOCTH
MEX]ly TapaMeTpaMu COCTOSTHUS
Pa3peKEHHOTO raza

29

W3omporieccsl B U1eaIbHOM Ta3e U
uX rpapuueckoe npecTaBieHue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

30

BuyTpennsist sneprus
TEPMOJMHAMHYECKON CUCTEMBI U
criocoOb! e€ n3menenus. Koiamaectso
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPrUsi OJTHOATOMHOI'O UJI€ATIbHOTO
rasa

bubnuoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Buns! Tennonepenaun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36

32

Y aenpHas TEIOEMKOCTDh BEIECTBA.
KonnuecTBo TemnoTsl npu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢c36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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Terutonepenave. AnuadbaTHbIA
nporiecc

[IepBblii 3aKOH TEPMOJUHAMUKH U

bubmmoreka [{OK

33
€ro NPUMEHEHHUE K U30Ipolieccam https://m.edsoo.ru/ff0c5efc
HeoOpaTumocTs mporeccoB B
34 npupojie. Bropoii 3akoH bubmorexa HOK
pupoe. P https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHU
35 [Tpunnun nevicreus u KT/ bubmmoreka [IOK
TEIJIOBOM MallIVHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIT/]
37 DKOJ0rH4ecKue MpooIeMbl
TETUIODHEPTCTHKHI
O6o06maronuit ypok
38 <<M0J'IL:K nlj{l Haf}{,I()bI/I?;I/IKa OcHOBBI Bubmmorexa [JOK
AP ' https://m.edsoo.ru/ff0c6938
TEPMOIUHAMUKI
KonTponbHas pabota o teme
39 «Monekynsapras ¢puzuka. OCHOBBI bubmmorexa [TOK
YIIp ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooGpa3oBaHue U KOHICHCAIIHS. bubnuoreka [JOK
Hcnapenue u kureHue https://m.edsoo.ru/ff0c63b6
AGCOIIOTHAs U OTHOCUTEIbHAS
41 BJI&YKHOCTh BO31TyXa. HachIeHHbIH bubmorexa HOK
Hy%a. - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramnmueckue u
amop(HbIe Tena. AHU30TPOIUS
P ¢ P bubmuoreka [JOK
42 CBOICTB KpucTauioB. JKunkue

KpuCTalJIbl. COBpeMeHHLIC
MaTepuabl

https://m.edsoo.ru/ffOc65f0
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[liaBnenue U KpUCTATUIU3ALMSL.

43 VY nenpHasd TEeI1oTa [IaBiIeHUS bubmmorexa LIOK
t ) https://m.edsoo.ru/ff0c6708
Cybnmumarust
bubmmoreka [{OK
44 % o
PABHCHHC TEILTOBOTO bastatca https://m.edsoo.ru/ff0c6820
DiexTpu3anud Tell. DIeKTPUUECKUN
45 3aps p)lBaILH a DJIEKT I/I‘II;CKI/IX bubmmorexa [OK
PAL. o p https://m.edsoo.ru/ffOc6bcc
3apsIoB
IIpoBOIHUKHN, TUDTECKTPUKA H
46 nfn TIIPOBOJIHUKA 3aK(l:H bubmaorexa LIOK
YHPpOBOA ’ https://m.edsoo.ru/ffOc6bcc
COXPAHEHUS JIEKTPUICCKOTO 3apsjia
BsaumoneiicTBue 3aps10B. 3aKOH
47 Kynona. ToyeuHBIN 2II€KTPUIECKUI bubmorexa LOK
Y ' p https://m.edsoo.ru/ffOc6ced
3apsn
Hanpsok€HHOCTB AIEKTPUYIECKOTO
48 nojs. [IpuHiun cynepno3uiuu bubnuoreka [JOK
3JIEKTpUUYECKUX nosiei. Jlunuu https://m.edsoo.ru/ff0c6df2
HaNPsHKEHHOCTH
PaboTa cwit 37eKTpoCcTaTHuecKoro
49 noxud. [Torenmuan. PasHocts Bubmiorexa OK
' tatt. https://m.edsoo.ru/ff0c6f00
HOTEHI[MAI0B
IIpOBOIHUKY U OQUIIEKTPUKHU B
50 3J'IpeKT I([)CTaTI/Iqu::KOM HOIJ)Ie bubmorexa LOK
p ’ https://m.edsoo.ru/ff0c7018
JlmsnexTpuueckas MPOHUIIAEMOCTh
. bu6 OK
51 OnexrpoémkocTs. Konnencarop nomoreka [

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
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52

DNEeKTPOEMKOCTD IIJIOCKOTO
KOHJIeHCcaTopa. DHeprus
3apsDKEHHOT0 KOHJIEHCAaTopa

bubmuoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

JlabopartopHas pabdora "M3mepenue
ANIEKTPOEMKOCTH KOHJEeHcaTopa"

54

[TpuHIMIT NENCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOMTUPOBAILHOTO
amnmapara, CTpyHHOro MpUHTEepa.
DJIEKTpOCTaTUYECKAs 3alllUTa.
3a3eMIiIeHHE IEKTPOIpruOOpOB

55

DIEKTPUYECKUN TOK, YCIOBHS €TI0
cyniectBoBaHus. [I0CTOSIHHBIN TOK.
Cuna toka. Hanpspkenue.
Conpotunenue. 3akoH Oma aJist
y4acTKa Lenu

56

[TocnenoBarenbHOE, TapauIeIbHOE,
CMEIIAHHOE COSMHEHHE
MPOBOJAHUKOB. JIabopaTtopHas
pabota «/3y4yeHue cMenaHHOTO
COEIMHEHUS PE3UCTOPOBY»

0.5

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

57

PaboTa 1 MOIIHOCTH AJIEKTPUUECKOTO
ToKa. 3akoH Jlxoyns-Jlenua

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

58

3akoH OMa 715 TOJTHOM (3aMKHYTOM)
anekTpuyeckoit nenu. Koporkoe
3ambikaHue. JlabopatopHas pabota
«M3mepenne D/IC ncrounnka Toka u
€ro BHYTPEHHETO COIPOTUBIICHUS

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc7ae0

59

aﬂeKTpOHHaH IMpOBOANMOCTH
TBép,Z[LIX METaJIJIOB. 3aBUCHMOCTh



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

CONIPOTUBIICHHS METAJIJIOB OT
TemiiepaTypbl. CBEpXIIpOBOJIMMOCTh

DNeKTpUUYECKU TOK B BaKyyMe.

60 .
CBolicTBa AJIEKTPOHHBIX ITyYKOB
[TonynpoBoAHUKH, UX COOCTBEHHAsI

61 U NIpUMECHAas MPOBOAUMOCTb. bubnuorexa [JOK
CaoiicTBa p—N-niepexoja. https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
DIIEKTPUYECKHUM TOK B PACTBOpax U

62 paciiaBax 3JIEKTPOJIMTOB. bubnuoreka [IOK
DIIEKTPOJIUTHYECKAS TUCCOLIHAIINS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIIEKTPUYECKUI TOK B ra3ax.

63 CaMoCTOSITeNIbHBIN U bubmuorexa [JOK
HECAMOCTOSITEIbHBINA pa3psi. https://m.edsoo.ru/ffOc84ae
Mounnus. [Inazma
DnekTpuyueckrue npuOopsl U

64 YCTPOMCTBA M UX MPAKTUYECKOE bubnnoreka [JOK
npuMmeHenue. [IpaBusna TeXHUKu https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O6o06matouit ypox bubnuoreka [JOK
«DNEKTPOIMHAMUKAY) https://m.edsoo.ru/ff0c88be
KonrtpomnbHas pabora o teme

66 «Qnekrpocratuka. [1ocTOSHHBIM bubnuoreka [IOK
JJIEKTPUYECKUH TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX cpeaax»

67 PesepsHbiit ypok. KonTponbHas bubnuorexa [IOK

pabota o Teme "DieKTpoArHAMHUKA"

https://m.edsoo.ru/ff0c8c56



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

68 PezepBHblit ypok. O0o0maromnmii 1 bubmuorexa [IOK
ypok o teMam 10 kimacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuueckue op
n/n Bcero u3yueHusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
[TocTossHHBIC MarHUTHI U UX

1 B3auMo/jieiicTBMe. MaruutrHoe 1osJe. 1 bubmmoreka [{OK
BexTop MarHUTHON UHIYKIIHUH. https://m.edso00.ru/ff0c9778
JIvHMM MarHUTHOW UHAYKIUH
MarauTHO€ 1oJie MPOBOJIHUKA C
TokoM. OmbIT Dpcrena. bubmuorexa [JOK

2 . 1
B3anmopeiicTBre MpoOBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlabGopaTtopHas paborta «3yuenue

3 MAarHUTHOTO TIOJISI KATYIIKH C 1 1 bubmorexa [TOK

Y https://m.edsoo.ru/ff0c98fe
TOKOM)
JlelicTBME€ MarHUTHOTO TOJISl HA
MPOBOJHUK ¢ TOKOM. Cuna Ammepa.

4 JlaGopaTopHas pabora 1 1 bubnunoreka [JOK
«HccnenoBanne nelicTBUSA https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM»

JlelicTBMEe MarHMuTHOTO MOJA Ha

5 JBUKYIYHOCS 3aPSDKEHHYIO 1 bubnuoreka [IOK
yactuny. Cuna Jlopenma. PaGora https://m.edsoo.ru/ff0c9df4
cuibl JlopeHna

5 DNEeKTpOMarHuTHasl UHIYKIHUS. 1

[ToTok BekTOpa MarHUTHOM



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

unaykuuu. DJ1C uHAyKIuu. 3aKoH
AJIEKTPOMArHUTHOW MHYKIIUU
®dapanes

JlabopaTtopHas pabora
«HccnenoBanue SIBICHUS
SHCKTpOMaFHI/ITHOI\/JI HHIAYKOWH

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NHnykTtuBHOCTS. SIBNEHME
camounaykiuu. 3J1C
CaMOMHAYKIMH. DHEPrus
MAarHUTHOTO TOJISl KATYIIKU C TOKOM.
DJIEKTPOMArHuTHOE MOJe

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

TexHn4ecKkue ycTpoicTBa u ux
IIPUMEHEHHE: TOCTOSTHHBIE MAarHUTHI,
NIEKTPOMArHUTHL,
JNIEKTPOJIBUIaTEINb, YCKOPUTEIH
JIEMEHTAPHBIX YaCTHL],
MHIYKIMOHHAs I1eYb

10

O6o6maromuii ypok «MarHutHoe
noJie. DIEKTpOMarHUTHas
WHIYKIUS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcab82

11

KonTponbHas pabota o teme
«MarsuTHoe moIe.
DNeKTpOMarHUTHAST WHIYKIIHSD

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

12

CB00OO/IHBIE MEXaHUYECKUE
Kosiebanus. 'apMoHHUeckue
KosiebaHus. YpaBHEeHHE
rapMOHUYECKHUX KOJIeOaHHI.
[IpeBpaienue s3ueprun

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



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

13

JlabopaTtopHas padora
«HccnenoBanne 3aBUCUMOCTH
MeproJia MaJIbIX KoJieOaHui rpy3a Ha
HHUTU OT IJIMHBI HUTU U MAaCChl
rpy3a»

14

KoneGaTenbHbIil KOHTYD.
CB0OOOHBIE AIIEKTPOMATrHUTHBIE
Kosie0aHus B UACATLHOM
Kosie0aTeIbHOM KOHTYype. AHalorus
MEXTy MEXaHUIECKUMU U
AIIEKTPOMArHUTHBIMH KOJICOaHHSIMHU

bubmmoreka [{OK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXPAHEHHUS SHEPTUU B UJICATHbHOM
KoJie0aTeIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBneHue o 3aTyxXarmx
KoJieOaHusIX. BeIHYKIeHHBIE
MeXaHHYeCKHe KoJieOanus.
Pe3onanc. BeinyxaeHHbIE
AIIEKTPOMArHUTHBIC KOJICOaHMsI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbb86

17

[TepemeHHBIN TOK.
CuHycougalbHbIA IEPEMEHHBIN TOK.
MOoIHOCTh MEPEMEHHOTO TOKA.
AMIUIUTYHOE U JEHCTBYIOLIEE
3HAQUYEHHME CUJIbI TOKA U HANPSKEHUS

bubmuoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBosactso,
nepeaaya v norpedieHue
JJIEKTPUYECKOU SHEPrUu

19

YCTpOUCTBO U NMPAKTUYECKOE
IIPUMEHEHHUE IIEKTPUYECKOTO

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cc324



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

3BOHKA, T€HEPATOPA IIEPEMEHHOIO
TOKa, JINHUM 3JIEKTpoIepeaady

DKOJOrM4eCKHe PUCKU IIPU
IIPOMU3BOICTBE IEKTPOIHEPTHH.

20 KynwsTypa ucnonas3oBanus
3JIEKTPOIHEPIUU B MOBCETHEBHOM
KUZHU
MexaHudecKkre BOJHBI, YCIOBUS
acripoctpanenus. [lepuos.
21 I()?Ko pOCTBp acTpocCT aieHHsI " bubnmorexa [IOK
p pacpoctp https://m.edsoo.ru/ffOcca54
JuTiHa BOJIHBL. [lonepeunbie u
MIPOJIOJTHHBIE BOJTHBI
3Byk. CKOpOCTb 3ByKa. [ poMKOCTh bubnuoreka [IOK
22
3ByKa. BricoTa ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTpOMarHUTHBIE BOJIHBI, UX
23 cBoMcTBa 1 ckopocTh. [1Ikana bubmorexa [TOK
P i https://m.edsoo.ru/ffOccfe0
3JIEKTPOMArHUTHBIX BOJIH
[IpuHUMnBI pagnocBa3u U
24 TeneBuieHus. Pa3Butue cpencts
cBs3u. Paguonokauus
o5 Kontponbnas pabota «Konebanus u bubnunoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpssMonMHENHOE pacIIpOCTPAHEHHE
26 CBETa B OJJHOPOJHOMU cpeje. bubnunoreka [JOK

ToueuyHblil UICTOYHUK cBeTa. JIyd
CBETa

https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

OTtpakeHue cBera. 3aKOHbI

bubmuoreka [JOK

27 OTpaCHI Cf'eTa’ Hocrpoenne https://m.edsoo.ru/ff0cd4e0
M300paKeHMI B TUIOCKOM 3€pKaJie
[Ipenomienue ceera. [lonHoe

28 BHYTPEHHEE OTPAKEHUE. bubnuorexa [JOK
[IpenenbHbI yroa NOJIHOTO https://m.edsoo.ru/ff0cd7{6
BHYTPEHHET'O OTPAKCHHUS

29 Jlabopatopnas pabora «3mepenue bubnuoreka [JOK
MOoKa3aTelisi MPEeJIOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
JIunzel. [ocTpoenne n3odpaxeHuit

30 B uH3e. DopMysia TOHKOM JTMH3BI. bubmorexa [TOK

https://m.edsoo.ru/ffOcddle

YBenuueHue JTuH3bI
JlaGopaTtopHas pabora

31 «HccnenoBanne cBOHCTB
M300pakKeHUH B JIMH3AX)
Hucnepcus cBeta. CoXHBINA COCTaB

39 oenoro cBeta. LIpet. JlabopaTopnast
paborta «Habmroaenune nucrepcuu
CBETa»

33 Hurepdepennus cpeta. Judpakmus bubnnoreka [JOK
cBera. JludpakunonHas pemeTka https://m.edsoo.ru/ffOced22

34 ITonepeyHOCTH CBETOBBIX BOJIH. bubnunoreka [JOK
[Tonspusanus ceera https://m.edsoo.ru/ffOcf02e
OnTudeckue MpUOOPHI U YCTPOHCTBA

35 U yCJIOBHUSA X 0€30MacHOro
MIPUMEHEHHUS

36 I'panu1pl MPUMEHUMOCTH bubnuorexa [IOK

KJIaCCHYECKON MEXaHUKH.

https://m.edsoo.ru/ffOcf862



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

ITocTynatel cienuanbHOU TEOPUU

OTHOCUTEIbHOCTH
OTHOCUTENBHOCTD
37 OJIHOBPEMEHHOCTHU. 3aMe/IJICHUE bubmorexa HOK
p ’ https://m.edsoo.ru/ffOcfa42
BPEMEHU M COKPAIICHUE JITTHHBI
DHeprus U UMIYJIbC
38 pensTUBUCTCKON yacTuiibl. CBSI3b bubmmoreka [{OK
MAacCChI C JHEPTHEN U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprus NoKos
KonTponbhas pabora «Onrtuka.
39 OCHOBBI CIIEIUAIBHON TEOPUU bubmorexa HOK
p https://m.edso0.ru/ffOcf6f0
OTHOCHUTEITLHOCTHY
®otonbl. Dopmyna [1nanka. bubnuoreka [JOK
40
DHeprusi ¥ UMIyJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHNE Eu6 10K
nonmoTeka
41 exta. O A.T.
porosdexra. Ompirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl Gororddekra. YpaBHEHHE
42 DitHmTeHa 1 hotodddexra bubmorexa HOK
. ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» poroaddekra
Hasnenue ceeta. Onbith [1. H.
43 JleGeneBa. XuMUYECKOE JICHCTBUE bubmorexa HOK
AeBd. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoiucTsa u
m MPaKTUYECKOe MPUMEHEHHE:

(dotorneMeHT, GOTOAATUHK,
COJIHEYHast OaTapesi, CBETOIHO/



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

Permrenne 3aga4u mo reMe «IIEMEHTHI

bubmuoreka [JOK

45 KBAaHTOBOU ONTUKM https://m.edso0.ru/ff0d0302
Monens aroma Tomcona. OnbITbI

46 Pesepdopma o paccesHuro o- bubmorexa HOK

https://m.edsoo.ru/ff0d091a
yactull. [InanerapHas Mmojens aroma
bubmmoreka [{OK

47 Hocrynatst bopa https://m.edsoo.ru/ff0d0Oafa
W3nyuenue u nornomieHne GoToHOB

48 IIpY NIEPEXOJE aTOMA C OJHOTO bubnuoreka [IOK
YPOBHSI SJHEPTUH Ha APyroil. Bumabl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BommoBrle cBoicTBa 9acTHIl. BoaHEBI
ne bpoiins. KopnyckymnsipHo- bubnuoreka [IOK

49 .

BOJIHOBOM ayanu3M. CIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3TyUYeHHE
OTKpBITHE PATUOAKTUBHOCTH.

50 OmnbrTer Pe3epdopaa o bubnunoreka [JOK
ONPEACIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaZMOaKTUBHOTO U3ITYUYCHHUS
CaoiicTBa anb(a-, 6eTa-, raMma-

51 u3nydeHus. BiausHue
PaZMOaKTUBHOCTH Ha KUBBIC
OpTraHU3MBbI
OTKpBITHE TPOTOHA U HEUTPOHA.

59 W3otonsl. Anbga-pacna. bubnuoreka [IOK
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacman. ['aMma-uznyueHue

53 DHeprusi CBsI3U HYKJIOHOB B si/Ipe. bubnmoreka [JOK

SnepHpie peakuuu. AnepHbli

https://m.edsoo.ru/ff0d1356



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

peaktop. [IpobiemMsbl, MepCIeKTHBEI,
9KOJIOTUYECKUE aCTIEKThI SACPHON
JSHEPTrEeTUKHU

54

OnemeHTapHble yacTUllbl. OTKpBITHE
MO3UTpOHA. MeTo bl HAOIOICHUS U
PErucTpanyu 3JIEMEHTAPHBIX
yactull. Kpyrielii cron
«DyH1aMEHTAIIbHbIE
B3aUMOJICUCTBHS. ENMHCTBO
(bu3nueckoil KapTUHBI MUPa»

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0e38

55

3TaHBI paSBI/ITI/ISI aCTpOHOMI/II/I.
[TpuknagHoe 1 MUPOBO33PEHYECKOE
3HAYEHUE ACTPOHOMMH. Bun
3B&3mHOrO0 Heba. Co3Be3aus, IpKue
3BE3IBI, IUTAHETHI, UX BUIUMOE
nBrkeHue. ComHevHast cucTeMa

56

Comnure. CoHeuHass akTUBHOCTD.
Uctounuk sueprun CosiHia u 3BE3]1

57

3BE3/1b1, UX OCHOBHBIE
XapaKTEPUCTUKHU. 3BE3/IbI TJIABHOU
noclneaoBareabHoCTH. BHyTpeHHee
ctpoenue 3B€31. COBpeMEHHbIE
MIPEJICTaBICHUS O IPOUCXOXKICHUU U
sBomtonMu CoJiHIA U 3BE3]

58

Mneunsiii [1yte — Hama
I'amaktuka. IlomoxxeHue U IBIKEHUE
Comnna B I'amaktuke. ['anakTuky.
UYépuble ObIpHI B AApaX TATAKTUK



https://m.edsoo.ru/ff0d0e38

59

Bcenennas. Pa3z0eranue rajakTuk.
Teopus bosbmoro B3peIBa.
PenukroBoe uznmyuenue.
MeraranakTuka

60

Hepermennsie mpo6iembl
aCTPOHOMHH

61

Kontponbnas padota «neMeHTHI
aCTPOHOMHUHU U aCTPOPUIUKI»

62

O6o6mmaronuii ypok. Pons dhusuku
1 aCTPOHOMHHU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COIUATBHON U
ATUYECKOM cdepax nessTeTbHOCTH
YelioBeKa

63

O6o6maromuii ypok. Posbs 1 mecto
(bM3UKHM 1 aCTPOHOMHH B
COBPEMEHHOM HAy4YHOU KapTHUHE
Mupa

64

O6o0maromuii ypok. Poib
(bu3nveckoii Teopuu B
(bopMHUpPOBaHUH TIPEICTABICHUH O
(bu3nvecKoil KapTHHE MUpPa

65

Oo6o0maronuit ypok. Mecto
(bu3MUECKOi KapTUHBI MHpa B
00I1IeM psiTy COBPEMEHHBIX
€CTECTBEHHO-HayYHbIX
MPEACTAaBICHUN O TIPUPOJIE

66

PesepBHbIl ypok. MaruutHoe nose.
DneKTpOMarHuTHAasE UHIYKIMS




PesepBubiit ypok. Ontuka. OCHOBBI

67 CTeUATBHON TEOpUH 1
OTHOCHUTEJIbHOCTH
Pesepnblit ypok. KBantoBas ¢usuka.
bubmmoreka [{OK
68 DeMeHTBl aCTPOHOMHUU U 1
https://m.edsoo.ru/ff0d1784
acTpopU3UKU
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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