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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma no puzuke 6a30BOro ypoBHs Ha YPOBHE CPEIHEr0 00IIEro 00pa3oBaHuUs
pa3paboTaHa Ha OCHOBE MOJIO)KEHHIM M TPEOOBAHMM K pe3ysibTaTaM OCBOEHHS OCHOBHOM
oOpazoBaTenbHON Tporpammsbl, mnpeacraBieHHbix B GI'OC COO, a takxke ¢ y4€ToMm
dbenepanbHOil paboyeil mporpaMMbl BOCITUTAHUSI U KOHIEIIIIUU MPENOJaBaHus yueOHOTro
npeamera «®Pusznka» B 00pa3oBaTeIbHBIX opraHuzanusax Poccuiickoit depepariuu,
peanu3yronmx OCHOBHbIE 00pa30BaTENbHBIE TPOTPAMMBI.

Conepxanue nporpamMMsl 1o Gpusnke HampaieHO HA (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOU KapTUHBI mupa oOyuaromuxcs 10—11 kmaccoB mpu oOydeHun ux (pu3Mke Ha
0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-/IEITEIbHOCTHOrO Noaxoaa. [lporpamma no ¢pusuke
cootBeTcTBYeT TpeboBaHussM GI'OC COO k miaHUpyeMbIM TUYHOCTHBIM, PEAMETHBIM U
METanpeMETHBIM pe3yJibTaTaM OOydYeHHs, a TaKkKe YUYUTHIBAET HEOOXOIUMOCTh
peanu3aiu MEXIPEIMETHBIX CBA3eld (PU3UKU C €CTeCTBEHHO-HAYYHBIMH YUCOHBIMH
npeaMeTaMu. B Hell omnpenensroTcss OCHOBHBIC IENIM HM3Yy4YeHUS (UMK Ha YpOBHE
cpenHero oOmero o0pa3oBaHusl, IUIAHUPYEMbIE PE3yJbTaThl OCBOCHUS Kypca (U3HKHU:
JUYHOCTHBIC, METANIPEAMETHBIC, TIPEIMETHBIC (Ha 0a30BOM yPOBHE).

[Iporpamma no Gpu3MKe BKIIOYAET:

e IUIAaHUPYEMBbIE PE3yJIbTaThl OCBOCHHUS Kypca (U3MKU HA 0a30BOM YPOBHE, B TOM

quclie IPeAMETHBIE PE3YNIBTATHI IO T0JIaM 00yUYEHUS;

e cojepkaHue yueoHoro npeamera «dusuka» mo rogam o0ydeHus.

du3rka Kak Hayka o HauOoyiee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTYMAs B KayecTBE
y4eOHOrO TpeIMeTa B IIKOJE, BHOCHUT CYIIECTBEHHBIM BKJaJ B CUCTEMY 3HaHU 00
okpyxarorieM Mupe. IIIkonbHBINA Kype (PU3UKH — CHCTEMOOOPA3YIONTUH 111 €CTECTBEHHO-
HAyYHBIX YYE€OHBIX MPEAMETOB, IMOCKOJBKY (U3MYECKHUE 3aKOHBI JIEKAaT B OCHOBE
IIPOIIECCOB M SBJICHHWM, M3y4aeMbIX XUMHEH, Ouosorueit, ¢usmdeckon reorpadueii u
acTpoHoMueil. Mcronp30BaHNe M aKTUBHOE IIPUMEHEHNE (PU3UIECKUX 3HAHUH OTIpeesseT
XapakTep W pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHHA B c(epe SHEPreTUKH, TPaHCIOPTA,
OCBOEHUSI KOCMOCA, MOJIYYEHHSI HOBBIX MaTE€pPUAJIOB C 3aJaHHBIMU CBOMCTBAMHU U JPYTHUX.
N3yuyenne ¢Gu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHPOBAHUE ECTECTBEHHO-HAYUHOMH
KapTUHBI MHpa 00ydJaromuxcs, B GOpMUPOBAHNE YMEHUN MPUMEHSATH HAYYHBIA METO]
MMO3HAHUS MIPU BBIITOJIHEHUU UMH YYEOHBIX HCCIIEIOBAHUIA.

B ocHOBY kypca ¢usuku miis ypoBHs CpeTHETO 001Iero 00pa30BaHuUs MOJIOKEH Psi
uJel, KOTOPbIe MOKHO PACCMaTPUBATh KaK MPUHIHUIIBI €0 MOCTPOCHUS.

Hoess yenocmnocmu. B COOTBETCTBUM C HEH Kypc SABISIETCA JIOTUYECKHU
3aBEpHIEHHBIM, OH COJEPKUT MaTepuall M3 BCeX pa3fenoB (HU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHON (PU3UKHU.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HEW Marepual Kypca GU3MKu oObeIUHEH
BOKpYT (pusnueckux treopuil. Benymum B Kypce siBisgeTcs: pOpMUPOBAHUE MPEICTABICHUIN
O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEILIECTBE U MOJIE.



Hoes  eymanumapuzayuu. EE peanuzamusi mOpeArnosiaraeT  UCIOJIb30BaHUE
T'YMaHUTApPHOTO MOTEHIIMANa PU3NUECKON HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHUS (DU3UKU C
pa3BuTHEeM OOIlECTBAa, a TaKXe€ C MHUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU ITpoOIeMamu.

Hoes npuxnaonou nanpaenennocmu. Kypc (GU3MKM Npeanonaraet 3HAKOMCTBO C
IITUPOKUM KPYTOM TEXHUYCCKUX U TEXHOJIOTHYCCKUX MPHIOKCHUN M3yUEHHBIX TCOPUI H
3aKOHOB.

Hoes sxonocuzayuu peanu3yercsl moCpeICTBOM BBEACHUS 3JIEMEHTOB COJIEp KaHMS,
MOCBAIIEHHBIX HSKOJIOTHYECKUM TMpobOjieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C
pa3BUTHEM TEXHUKU M TEXHOJIOTUH, a TakXke OOCYXJICHHS MpoOJieM palmoHaIbLHOTO
PUPOIOTIONIH30BAHMS U IKOJIOTUUYECKON 0€30MacCHOCTH.

Crep>XHEBBIMU JJIEMEHTaMU Kypca (U3UKM Ha YpPOBHE CpPEIHEr0 OO0IIero
oOpazoBaHusl SBISAIOTCA (Qusnueckue Teopun ((popMHUpOBaHUE TMPEICTABICHUN O
CTPYKType TMOCTPOCHUS (PU3HMYECKON TEOopHH, poiau (yHIaMEHTAIBHBIX 3aKOHOB H
IPUHITMIIOB B COBPEMEHHBIX TMPEJCTABICHUSIX O TPHUPOJE, TPaHUIAX MPUMEHHUMOCTH
TEOPH, I OTIMCAHUS €CTECTBEHHO-HAYUHBIX SIBICHUM U MPOIIECCOB).

CuCcTeMHO-IeSITETLHOCTHBIN TOIX0/ B Kypce (PU3UKHU peann3yeTcs MPexIe BCero 3a
CU4€T OpraHu3ali SKCIEPUMEHTAIBHON JesTeabHOCTH obOywaromuxcs. s 6a3oBoro
ypOBHS Kypca (PU3UKU — 3TO MCTOIB30BAHUE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JaOOpaTOPHBIX paboT, KOTOPHIE B MPOrpaMMe 1Mo (pu3uke 00beAMHEHBI
B OOIIMI CIIMCOK YYEHUYECKUX MPAKTUUYECKUX padboT. Briienenue B yka3aHHOM TepeyHe
nabopaTOpHBIX palbOT, MPOBOAUMBIX [JISI KOHTPOJIE U OLEHKH, OCYIIECTBISIETCS
y4acTHUKaMu 00pa3oBaTENILHOIO Mpoliecca UCXOJs U3 OCOOEHHOCTEH IJIaHUPOBAHUS U
ocHareHus: kabunera ¢usuku. [Ipu >ToM obecrieunBacTCsl OBJIAJICHHE O0YYAOITUMUCS
YMEHHSIMU MPOBOJIUTH KOCBEHHBIE U3MEPEHUS, UCCIICIOBAHUS 3aBUCUMOCTEN (PU3HUECKIX
BEJIMYUH U MOCTAHOBKY OIBITOB MO MPOBEPKE MPEITIOKEHHBIX TUTIOTES.

Bonbiioe BHUMaHue yaeaseTcsl pemeHnto pacu€THRIX U Ka4yeCTBEHHBIX 3an1ad. [Ipu
ATOM JIJI pacU€THBIX 33129 MPUOPUTETOM SIBIISIFOTCS 33]]a4H C IBHO 3aJJaHHOU (hU3HUECKON
MOJIEIbIO, TMO3BOJISIIOLIME MPUMEHSITh HU3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak W3
OJIHOTO pa3fiena Kypca, TaKk W MHTETPUPYS 3HAHUS U3 pa3HbIX pasnenoB. Jlms
KaueCTBEHHBIX 3a/1ad TPHOPUTETOM SIBIISIOTCS 3aJaHUsl Ha OOBSICHEHUE MPOTEKAHUS
¢u3nuecknx SBIEHWHW W TIPOILECCOB B OKPYXKAIOIICH >KWU3HH, TpeOyrommue BbIOOpa
buznuecKkoi MOACIHN JUTsl CUTYalluH MMPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusimu PI'OC COO k MarepuasbHO-TEXHUUYECKOMY
oOecrieueHnI0 y4eOHOTO mporecca 6a30BbI YPOBEHb Kypca (DHU3HKU HA YPOBHE CPEIHETO
o01ero o6pa3oBaHus TOJDKEH H3y4aThCS B YCIOBHSIX MPEIMETHOTO KabrHEeTa (DU3UKH WITH
B YCJIOBUSIX MHTETPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOIO IUKIia. B
kabuHeTe (U3MKU JOKHO OBITH HeoOXoaumoe JiabopaTopHOE O00OpyAOBaHUE IS



BBHITIOJTHEHUS YKa3aHHBIX B MPOTpaMMe M0 (PU3MKEe YICHHUECKUX MPAKTUYECKUX padoT U
JIE€MOHCTPALIMOHHOE 000pYyI0BaHHE.

JleMOHCTpalmoHHOe 000pynoBaHUE (GOPMUPYETCSI B COOTBETCTBHH C MPHHIIUIIOM
MUHUMAJILHOM JIOCTAaTOYHOCTH M OOECTICUYMBACT ITOCTAHOBKY TIEPEUHCICHHBIX B
mporpaMme 10 (U3MKE KIFOUYEBBIX JIEMOHCTPAIMK IS HMCCICIOBAaHUS H3y4aeMbIX
SIBIICHUHA W TIPOIECCOB, AIMITUPUYCCKUX M (YHIAMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX
IIPUMEHEHUM.

JlabopatopHoe  oOopyAOBaHWE IS  YUYCHUYECKHUX  MPAKTUUYECKUX  padoT
dopMupyETCsSI B BUJIC TEMAaTHUYECKMX KOMIUICKTOB W 00CCIICUMBACTCS B pacyéTe OJHOTO
KOMIUIEKTa Ha JByX oOOydJarommuxcs. TeMmaTndeckue KOMIUICKTHI J1a0OpaTOPHOTO
000opyaOBaHUS JOJKHBI OBITH TOCTPOCHBI HA KOMIUICKCHOM MCIIOJIb30BaHUHM aHAJIOTOBBIX
U IUPPOBBIX MPUOOPOB, a TAKKE KOMIBIOTCPHBIX H3MEPUTCIBHBIX CHUCTEM B BHJIC
U (GPOBBIX J1A0OPATOPHIA.

OCHOBHBIMH IIEJIIMH U3yYCHHUS (PU3NUKH B 00IIeM 00pa30BaHUHU SIBJISFOTCS:

e (opMHpoBaHHE WHTEPECAa U CTPEMIICHHS OO0YJAIOMIMXCS K HAyYHOMY H3YYCHHUIO

IIPHUPOJIBI, PA3BUTUE UX HHTEIUICKTYAIBHBIX U TBOPUYCCKUX CIIOCOOHOCTEH;

e pa3BUTHC MPEJCTABICHUN O HAYYHOM METOJAC IO3HAHWS W (HOPMHUPOBAHUE
UCCJIeI0BATEIBCKOIO OTHOLIEHHUS K OKPY>KAIOIIUM SIBIICHUSIM;

e (QopmMupoBaHHEe HAyYHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa H3YYECHHs OCHOB
CTpOEHUSI MaTepUH U PyHITaAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

e (QopmupoBaHre yMeHUN OOBICHITH SIBICHUS C HCIOJIb30BAHMEM (PU3NUYECKUX
3HAHWM U Hay4YHBIX JI0KA3aTEJIbCTB;

e (QopmupoBaHue MpeACTaBICHUNA O poiau GU3UKKA JUIST  Pa3BUTUS  JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTrkeHue 3TUX 1enel 00eceYrnBaeTCs pelIeHUEM CIISTYIONINX 3a7a4 B TIPOIECCe

U3y4YeHUs Kypca (U3UKHA Ha YPOBHE CpEHEro o0IIero oopa3oBaHus:

e TMpuOOpETEeHUE CUCTEMBbl 3HAHWNU 00 OOIMMX (PUINYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUAX,  BKJIOYAs  MEXaHUKY, MOJEKYSIpHYIO  (QU3HUKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPHU3UKH;

e (QopmMupoBaHHEe yMEHHI TPUMEHITh TCOPETUYECKUE 3HAHHS IS OOBSCHEHUS
buznuecKkuX SIBICHUA B MPUPOJEC W ISl MPUHATHS TPAKTUYECKUX DPEIICHUN B
TOBCEIHEBHOM JKHU3HHU;

e OCBOCHHE CIIOCOOOB pEIICHUS Pa3IUYHBIX 3a/1ad C SIBHO 3aJlaHHON (HU3UIECKOM
MOJIETIBIO, 3a/1ad, TOJIPa3yMEBAIOINX CAMOCTOSTEIBHOE CO3/laHne (DU3UIECKOM
MOJIEIH, aJICKBAaTHOM YCIOBHSIM 3a]1a4H;

e TOHWUMaHWE (PU3UIECKUX OCHOB U MIPUHITUTIOB ACHCTBUS TEXHHUYECKUX YCTPOUCTB
Y TEXHOJIOTHYECKUX TPOIECCOB, MX BIUSHHS Ha OKPYKAIOIIYIO CPEIY;



e OBJIAJICHUE METOJIaMH CAMOCTOSATEIIbHOTO IUIAHUPOBAHUS U  MPOBEJCHUS
GU3MYECKUX DKCIEPUMEHTOB, aHalIW3a W MWHTEpOpeTanuu uHdopManuw,
OmpeieNIeHHs JOCTOBEPHOCTHU MOTYUYEHHOTO Pe3yJibTaTa;

e CO37aHUE YCJIOBUH JJIsI PpPa3BUTHUS YMEHUN MPOEKTHO-UCCIIEIOBATEIbCKOMH,
TBOPYECKOM JEATEILHOCTH.

Ha uzyuenue ¢pusuku (6a30BbIi ypOBEHB) Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHuUs
otBoauTcs 136 wacos: B 10 kmacce — 68 yacoB (2 yaca B Henelno), B 11 kinacce — 68 yacoB
(2 yaca B He/IeIIO).

[Ipenmmaraemsrii B mporpamMmme 1o Gu3uke rnepedeHb Ja00paTOPHBIX U MPAKTUYECKUX
paboT SABISAETCS PEKOMEHAOBAaHHBIM, YUUTENh JIeTaeT BIOOP MPOBEACHUS 1a00paTOPHBIX
paboT U OMBITOB C YUETOM MHAUBUYATBHBIX OCOOCHHOCTEH 00YyUatOmMnXCs.



COILEPKAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3dnka u MeTOAbl HAYYHOI' O IO3HAHUSA

®usuka — Hayka o npupoxae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
MHpa. PoJib 3KkcrieprMeHTa ¥ TEOPUHU B POLECCE TO3HAHUS PUPOIBL. DKCIEPUMEHT
B (pusuke.

MopenupoBanue (U3MUECKUX SIBIEHUH M mpoleccoB. HayuHble rumotessl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIIBI TPUMEHUMOCTH (PUIUYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOJIEM.

Llemoncmpayuu

AnanoroBele U UU(POBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBmxeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKECHMUSI.
Cucrema otcuéra. TpaekTopusi.

ITepemenienre, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAas CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HAa OCH CHUCTEMBI KOOPJMHAT.
Ciio)xeHue nepeMenieHn U CJI0)KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOE IBIKEeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOpPEHMS, MNYTH U TEpeMEIICHU
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe najieHre. Y CKOpeHre CBOOOTHOTO T ICHHUS.

KpuponmHeitHoe nprxenue. JIBHKeHne MaTepuaaibHON TOUKH 10 OKPYKHOCTH
C MOCTOSIHHOW MO MOJYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTb, JUHEWHAs CKOPOCTb.
ITepuon u wactora oopameHus. LleHTpocTpeMUTEIEHOE YCKOPEHHE.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBH>KEHUE CHAPSJOB, LICMIHBIE U PEMEHHBIE NTEPEIadH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, WILTFOCTPAIMS KHHEMATUYECKHUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeoOpazoBaHue NBUKEHUM C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KCHHOM MPOCTPAHCTBE.

HaGmionenune aBuxeHHsl Teia, OPOILIEHHOrO MOJA YIioM K TOPU3OHTY U
TOPU30HTAIIBHO.



N3mepenue yckopeHust CBOOOTHOTO MaICHUS.

HanpagneHnne ckopocTy Ipu ABUKEHUHU MO OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHrne HEpaBHOMEPHOTO ABMKEHHUS C LIEJIbIO OMPECICHUS MIHOBEHHOU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY MNYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PABHBIE IMPOMEXYTKHM BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUU C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3yyeHune nBUXKEHMS 1IApUKa B BA3KOM )KUJKOCTH.

N3yuenne nBuxeHus tena, OpoIIeHHOr0 TOPU30HTAIBHO.

Tema 2. /lunamuka

IIpuamun  otHocurenbHOCTM  ['amunes.  IlepBbii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uiuu cui. Bropoi 3akon HetoToHa 1151
MarepuanibHOM TOUKU. TpeTuii 3akoH HploTOHA 1711 MaTepUalbHbIX TOUYEK.

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

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbkeHUs, kaueHusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpanaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO TeNa.

MOMEHT Cuibl OTHOCUTENBHO OcH BpauieHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHudeckne ycTpoWCTBA M MPAKTUYECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Ae(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamophvie pabomoi

N3yuenue nBuxeHus Opycka 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYXKHUHE U
pPE3UHOBOM 00pasiie, OT ux AedopMalni.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TENA, HMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MarepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbC cuibl M U3MEHEHUE WMIYJbCa Tela. 3aKOH COXPAHEHUS HMITYJbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckast sHeprusi marepuaibHON TOuku. Teopema 00 H3MEHECHHH
KMHETUYECKON SHEPTUH.

[TorennuanbHas SHEprus. [ToreniuanbHas SHEprus yOpyro
nedopMupoBaHHON NIPYKkUHBL. [loTeHIIMaNbHAS Y)HEPTUS Tela BOJIU3U MOBEPXHOCTHU
3eMIu.

[ToreHnuanbHble WM HEMNOTCHIMAJIbHBIE  CHJIBIL. CBsi3b  paboThI
HEMOTEHIMAJbHBIX CUJI C U3MEHEHUEM MEXaHUUECKON YHEPIUU CUCTEMBI TEJ. 3aKOH
COXpPAaHEHUSI MEXaHUYECKOU YHEPTUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpouWcTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JIBYX OIMHAKOBBIX
HUTSAHBIX MAATHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHUYECKOW IHEPrUu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aUMOJICMCTBUSI YaCTHI[ BenecTBa. MOJEIN CTPOCHUSI Tra30B, >XUIKOCTEH U
TBEPIBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITUX MoJjiesie. Macca u
pa3mepsl MoJiekyi. KomndectBo BemecTBa. [loctosauas ABorajpo.

TemnoBoe paBHoBecue. Temmneparypa u €€ uamepenue. Illkana temneparyp
Llenbcus.



Mopens  wupeampHOro rasza. OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUU HJACaNIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrniepatyp KenbBuHa. 1'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Kianeipona.
3akoH [lanbroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BelecTBa. ['paduueckoe mpencraBieHUE H30MPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuuecknue YyCTpOWCTBA U TMPAKTUUECKOE MPUMEHEHHE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnbiThl 0 TUDPYy3UN KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita lTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aUMOJICHCTBHUS.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJICAIBHOrO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchbl BO3AyXa B KJIAaCCHOM KOMHAaT€ HAa OCHOBE HM3MEPEHUM
00BEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTU MEXKAY MapaMeTpaMu COCTOSIHUS pa3pEKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepMoauHamuueckas cucteMa. BHYTpeHHssI 3HEPrus TEPMOIUHAMUYECKOU
CUCTEMBI U CIOCOOBI €€ m3MeHeHus. KonmuecTBo TermaoTel U pabota. BHyTpeHHss
SHEprus  OOHOATOMHOIO  MJAECAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEINIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom mpomecce. I[lepBwIii 3aKOH TEPMOJMHAMUKH.
[IpumeneHne TepBOro 3akoHAa TEPMOAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akoH Tepmonunamuku. HeoOpatumMocTs NpolieccoB B PUPO/IE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX  MAallWH.
[IpeoOpazoBanusi >HEpruv B TEIJIOBbIX MamuHax. KosdduuueHnt nonae3Horo
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero kodd@uiMeHT MOJe3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHudyeckne yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JBHUraTelb
BHYTPEHHETO CrOpaHMsi, ObITOBOM XOJOAWIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3meHeHre BHYTpPEHHEW SHEpruu Teia MpPH COBEPLIEHUU pPadOThI: BBUIET
npoOKku U3 OYTBUIKM TOJ JAEMCTBHEM CXATOro BO3[yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHus (BUIEOAEMOHCTpALHS).

N3meneHne BHyTpeHHEN SHEPTUH (TEMIIEpaTyphl) Tea pHU TEIlonepeaaye.

OnbIT 0 a1nabaTHOMY PaCIIMPEHHIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoi TypOUHBI, ABUTATENsl BHYTPEHHETO CrOPaHusl, PpEaKTHUBHOIO
JBUTATEJIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. Pazoevie nepexoonl

[TapooOpaszoBanue u koHaeHcanus. VcnapeHue u kureHue. AOCONIOTHAS U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO31yxa. HacelllleHHbI map. YxaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBONCTB
kpuctamioB. JKunkue kpucrtamibl. CoBpeMeHHble Marepuanbl. llnaBienue wu
KpUCTaITU3anus. Y nenpHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTepUajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

Habmronenune HarpeBaHus U MJIaBJI€HUS KPUCTAIUIMUECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenne 0OTHOCUTEIBbHOM BIAXKHOCTH BO3/yXa.

Paznen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuka
DnekTpu3anus Tei. DIeKTpruuecKui 3aps. J{Ba Buaa s31eKTpUYECKUX 3apsiI0B.
[IpoBoAHMKH,  JUANEKTPUKHM U  TOJYNPOBOAHUKH. 3aKOH  COXpPAHEHUS
AIEKTPUUYECKOTO 3apsia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 37EKTPUUECKUIN 3apsl.
Onektpuueckoe 1mone. Hanpsok€HHOCTh — 3nekTpuueckoro mods.  [Ipuniun



CYIIEPHO3ULUU DIIEKTPUYECKUX IT0JIeU. JIMHUM HANpPSKEHHOCTH DIIEKTPUYECKOTO
TIOJISL.

Pabota cun anekrpocraruueckoro noust. [lorennuan. Pa3HocTh MOTEHIIMATIOB.
[IpoBOJHMKM W AWAPIEKTPUKH B HJIEKTPOCTATUYECKOM Toje. [(udnmekrpuyeckas
MPOHUIIAEMOCTb.

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

TexHuyeckue yCTpOWCTBA U NPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTaTUUECKas 3alluTa, 3a3eMJIEHHE AIIEKTPOINpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAJIbHBIN anmnapar, CTpyWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre Ha3NEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[TpoBOJTHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3aluTa.

JIMBNEKTPUKH B AIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcaTopa OT IUIOLIAIu
IJJACTUH, PACCTOSHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue a1eKTpo€EMKOCTH KOHAEHCATOPA.

Tema 2. Illocmoanustii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Hcrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixxenue. 3akon OMa i1 yyacTka LEMHu.

DNEKTPUYECKOE COMPOTUBJIEHUE. YAEIbHOE COMNPOTUBIECHUE BELIECTBA.
[TocnenoBaTtenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDxoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIasi CHJIa U BHYTPEHHEE CONPOTHBIEHUE WCTOYHUKA TOKA.
3akon OMa [1J1s1 MOJTHOM (3aMKHYTOM) 3nekTpuueckoil enu. KopoTkoe 3ambikaHue.

ONEKTpOHHAs ~ MPOBOJAMMOCTh  TBEPIABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUECKU TOK B BakyyMe. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CoOcTBeHHas 151 MIPUMECHAS IPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKM TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



DIIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Momuus. [LInazma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE MPUMEHCHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHbIe MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPE3UCTOPHI, TOTYIPOBOTHUKOBBIN AHO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsiKEHUS.

3aBUCUMOCTh COMPOTHUBICHUS IUIUHAPUYECKUX IMPOBOJHUKOB OT JIJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[Ipsamoe wu3MepeHHe BIEKTPOABMXKYIIEH cuiibl. KopoTkoe 3aMbIKaHHE
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO0 CONPOTUBJICHHUS.

3aBUCUMOCTH COMIPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO31yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/A.

Vuenuueckuii skcnepumenm, 1abopamoprsie pabomol

N3ydeHne cMenmaHHOro COEIUHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBS3H

Nzyuyenue kypca ¢usuku 6a3oBoro ypoBHsS B 10 Kitacce OCYIIECTBISETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€l C KypcaMu MaTEMaTHKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meowcnpeomemnvle nouamus, CBA3aHHBIE C U3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIEPUMEHT, MOJEIHPOBAHKE, MOJIE]Ib, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMBbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpadUku U CBOMCTBA, TPUTOHOMETPHUUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUIOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHUE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEILUIOBOE PABHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEIlleCTBA, MOJIIPHAsI Macca, TeIJIOBbIE CBOMCTBA TBEPIBIX T, )KUAKOCTEN U T'a30B,



DNEKTPUYECKUE  CBOMCTBA  METAJUIOB,  DJIEKTPOJMTHYECKAs  JIHUCCOLHALMNS,
rajbBaHUKAa.

l'eoepacghus: BIaXXHOCTh BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE JBIKCHUN C HUCIOJIB30BAHHUEM MEXaHU3MOB,
y4€T TPEHUS] B TEXHUKE, MOAIIMIIHUKH, HCIOJb30BAHUE 3aKOHA COXPAHECHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJOMET M Jpyrue), JBUTATE]Ib BHYTPEHHEIO
cropaHusi, maponasi TypOuHa, OBITOBON XOJOAWIHHUK, KOHAUIIMOHED, TEXHOJIOTUU
MOJYy4YEHUsI COBPEMEHHBIX MATEpPUAJIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpUOOpPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHATPEBATEIbHBIC puoOOpHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAaHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[TocTtosiHHBIE MarHuTHL. B3anMo1eiicTBUE MOCTOSTHHBIX MArHUTOB. MarHuTHoE
nosie. Bektop MaruuTHOM MHAYKUMH. [[pUHIUIT CyNIepHO3UIIMU MarHUTHBIX TMOJIEH.
JluHMM MarHuTHOW WHAYKIUHW. KapTMHa JWHWUKA MarHUTHOM WHAYKIWHW TIOJIS
MOCTOSIHHBIX MAarHUTOB.

MarHutHoe TIOJI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJsl JJMHHOTIO MPSAMOrO MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KaTyIIKU ¢ TOKOM. OnbIT DpcTena. BzauMoaencTeie mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenua, e€ MOyJib M HalpaBJieHUE. [[BUKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuibl Jlopenta.

SIBrieHne 3JIEKTPOMAarHUTHOM MHAYKUMU. [IOTOK BeKTOpa MarHUTHOU
MHIYKIUU. OJIEKTPOABHXKYIIASA CWIA MWHAYKUUHU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Gapanes.

BuxpeBoe nsnekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIYKUHH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MATHUTHOM IIOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHnueckue YyCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: IOCTOSIHHbBIE
MAarHuThbl, BJEKTPOMArHUTHI, BJIEKTPOABUTATENb, YCKOPUTEIU HSJIEMEHTapHBIX
YacTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO IyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMY MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2IEKTPOMAarHUTHOM WHYKIIMH.

IIpaBuno Jlenua.

3aBUCHMOCTD JJIEKTPOABWKYIIEN CUJIbI MHAYKLIHUHA OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUY.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHUuTHOTO MOJIS KATYIIKH C TOKOM.

HccnenoBanue 1eicTBUS MOCTOSHHOIO MarHuTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sIBIEHUA 3JIEKTPOMAarHUTHOW MHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazHumHble Koa1ebanus

Konebarenbnass  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHE  KoseOaHMUs.
[Napmonnyeckue konebanus. [lepuon, wacrora, amruiutyaa u ($asza xosieOaHUH.
[IpyxxuHHBIM MasgTHUK. MaTeMaTHU4EeCKUH MASTHUK. YPaBHCHUE TapMOHUYECKHX
kosneOanuii. [IpeBpalnieHue SHepruy MPU TAPMOHUYECKUX KOJIeOaHUSX.

Konebarenbubiii koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOaHHS B
UJCATHHOM KOJIe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMA  KoJebanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJCATHHOM KOJIeOATeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUYECKHE
KosneOanus. Pezonanc. BeiHY)I€HHBIC 2JI€KTPOMATrHUTHBIE KOJICOaHNS.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYJIHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHJIbI TOKa U
HaIpPSKEHUS.

Tpaucdopmarop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruMu. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
WCMOJIB30BAHUS JIEKTPOIHEPT UM B IOBCEITHEBHOM KU3HMU.

TexHnueckne yCTPOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUM JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJjieOaTeIbHONM CHCTEMBI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHui.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3oHanc mnpu moCienOBAaTEIbHOM COEIMHEHHUU PE3UCTOpPA, KaTYIIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTponepe adHn.

Vuenuueckuii skcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCUMOCTU MEPUOA MalbIX KojeOaHMWH Ipy3a Ha HUTH OT
JUTMHBI HUTH M MaccChl Ipy3a.

HccnenoBanue nepeMeHHOr0 TOKA B LIEMU U3 MOCIIEIOBATENBHO COSAMHEHHBIX
KOHJEHCaTopa, KaTyIIKH U pe3ucTopa.

Tema 2. Mexanuueckue u 31eKmpomazHumHbsle 60Hbl

MexaHudeckue BOJHBI, yclioBUa pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJMHa BOJIHBL. [lomepeyHble W TPOJOJIbHBIE BOJIHBI.
WNuTtepdepenius u nupakius MEXaHUMIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIIOBUS M3IYUYEHUS JIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuenrtanus BektopoB E, B, V B anexkrpomarautHoit BonHe. CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XE€HHUE, MpEeIOMIICHUE, MOspu3anus, AUPpaKius,
uHTepdepennns. CKOpOCTh ANMEKTPOMATrHUTHBIX BOJIH.

[Mkana >MeKTPOMarHUTHBHIX BOJH. [IpuMeHeHue 3JIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIIMTIBI paguoCBsI3U U TeNneBUAeHUs. Pannonokanms.

DNEeKTPOMAarHUTHOE 3arpsi3HEHNE OKPYKAOIIEH Cpebl.

TexHnueckue ycTpoiicTBAa W MNPAKTHYECKOE INPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl JMArHOCTUKAa B TEXHHKE W MEIULIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBbHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenune oTpaskeHus M MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeninm u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne CBsSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOU KoJieOaHU.



HccnenoBanue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TIPEIIOMIIEHHUE,
noJiipu3anus, 1upaxus, HHTepdepeHuns.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. lIpsaMonuHENHOE paclIpoCTpaHEHUE CBETa B
ogHOpoaHoOuU cpene. JIyu ceera. ToueuHbIi ICTOYHHUK CBETA.

OTtpaxkeHue cBeta. 3aKOHBI oTpaxeHus cBeta. [locTtpoeHue nzolOpaxkeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHUS cBeTa. AOCONMIOTHBIN MOKa3aTeNb
npenomiieHus. IlonmHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbId Yrosa IOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

Hucnepcust ceeta. ClnoxHbI cocTaB Oenoro ceera. L{Ber.

Cobuparoiue 1 paccenBarolue TuH3bl. ToHkas nuH3a. DoKycHOe paccTosiHUE
U ONTHYECKasi cuia TOHKOM juH3bl. [locTpoeHue n3o0pakeHuil B COOMPAIONIUX U
paccenBaroluX JUH3aX. PopMysia TOHKOW JIMH3bI. Y BEIUUYEHUE, JaBAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKHU.
VYcnoBuss HaOmMOICHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIITMOHHOMN
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

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

[Tonstpu3zanus ceera.

TexHuueckne yCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyIa,
doToanmapar, NPOEKIMOHHBIN amnmapar, MHUKPOCKOI, TEJIeCKOI, BOJOKOHHAS
OMTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE pacpOCTPAHEHUE, OTPAKEHHE U MPEIOMJIIEHUE CBETA.
OnTudeckue mpuOopHI.

[TonHoe BHyTpeHHEE OTpaxkeHre. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB M300paKeHUI B JTMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOIMIbIO IPU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TU(PPAKITMOHHON PEIIETKH.

HalGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue nokazaresns NpegoMICHUs CTEKIIA.



HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI cCrIeNMATBLHON TEOPUH OTHOCUTEIBHOCTH
I'paHuLbl IPUMEHUMOCTH KIIACCUYECKON MeXaHUKH. [IocTyiarsl cienuanbHON
TEOPUU OTHOCUTEIIBHOCTU: MHBAPUAHTHOCTH MOJYJISI CKOPOCTH CBETa B BaKyyMe,
MPUHILIMIT OTHOCUTEIBHOCTH DUHIITEIHA.
OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpalIECHUE
JUTUHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHLIBI.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peﬂHTHBHCTCKOﬁ qaCTHUIIbI. 3Heprm{
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. Dnemenmul KBAHM OGO ONMUKU
®otonbl. ®opmyna [lnanka cBs3u sHEpruu (POoTOHA C €r0 YACTOTOM. DHEPrus
¥ UMITYJIbC (HOTOHA.
OtkpeiTue u uccieaoBanue gorodrddexra. OnbiTel A. I'. CroneToBa. 3aK0HBI

doToaddexra. YpaBHenue DiHmTeriHa st Pororddekra. «KpacHas rpaHuIia
doTorddexra.

JaBnenue ceera. Onwitel I11. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckne yCTpoWCTBA W MPAKTUYECKOE MpPUMEHEHHe: (POTOIEMEHT,
dboTomaTunk, coiHeuHas 6arapesi, CBETOIHOI.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTodddexra.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHHIO o -4acTHII.
[Inanerapnas mogmens aroma. lloctynater bopa. M3nyduenume u mnormiomieHue
(GbOTOHOB TpW mMepexojie aroMa C OJHOTO YPOBHS DSHEPrUUM Ha Apyroun. Bumawl
cnekTpoB. CHEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BonnoBbie cBoiicTBa yactull. Boausl ne bpoiis. KopnyckyisipHo-BOIHOBOM
Ty aJli3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu



Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenue nuHeRyaThiX CIEKTPOB U3TyUYEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaGmonenue nuHevaToro cekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKA3bIBAIOIIME CIOKHOCTh CTpOeHMs sapa. OTKpbITHE
paanoakTuBHOCTH. OnbIThl Pe3epdop/a rno onpeaeneHnto coctaBa paguoakTUBHOTO
wanydyeHusi.  CoiictBa  anbda-, Oera-, TramMma-uziydeHus.  BrusHue
PaIMOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsaa sapa. MaccoBoe uucio sapa. M30Tormsl.

Anbda-pacnan. DIEKTPOHHBIA UM TO3UTPOHHBIM Oerta-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.

DHeprusi CBsI3M HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

SnepHble peakunu. Jlenenue u cUHTE3 A1€P.

Anepnswiii peaktop. Tepmosimepubiii cunTe3. [IpoGiieMbl W TEPCHIEKTHBBI
AIEPHON SHEPreTUKUA. DKOJIOTMYECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaabHbIe B3auMoAeicTBus. EAMHCTBO hr3ndeckoit KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIil peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CUY€TunK HOHU3UPYIOIIUX YACTHL.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3zen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

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

Bun 3BéznmHoro neba. Co3Besnusi, sipKUe 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBIDKCHHE.

ConHeunas cucreMa.

Connne. ComHeuHass akTUBHOCTh. McTounuk sHeprum ConHila U 3BE3.
3BE31bI, X OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIECAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTBY» JJIs1 3BE3J] TJIABHOW IOCJIEA0BATEIbHOCTH. BHYyTpeHHEE CTpoeHHue



3B€31. COBpEMEHHBIE MPEACTABICHNAS O MPOUCXOXKACHUU U dBomonnu CoJHIA U
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama I'anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranakTuk. Paguoranaktuku u xkBaszapsl. YEpHBIE ABIPHL B sApax
rajgakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xab66sa. Paz0eranue rajgakTuk.
Teopus boubiioro B3peiBa. PeaukroBoe usinydeHue.

Macmrabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenust HeBOOpPYKEHHBIM TJ1a30M C UCIOJb30BAHUEM KOMIBIOTEPHBIX
NPUJIOKEHUMN I ONpe/ieNieHus MOJOKEHUsI HEOECHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3A1s1 CEBEPHOTO MOMYIMIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maomiee NOBTOPEHNE

Ponsr ¢u3ukm W acTpOHOMHUHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJILHOM M ATUYECKOH cpepax nesaTeTbHOCTH YEIO0BEKa, POJIb U MECTO (PUBHKHU U
aACTPOHOMHH B COBPEMEHHOW HAyYHOUW KapTHHE MHpPA, POJib (U3MUECKOW TEOPUU B
(dbopMuUpoOBaHUY MPEACTABICHUHN 0 GU3HUUECKON KapTUHE MUPA, MECTO (HU3HUECKON
KapTUHBI MHpa B O00IIEeM psay COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
IIPEACTABICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 kitacce oCymiecTBIsIETCS C
y4ETOM COJAEPKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaT€MaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAYy4YHOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECIINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJEMEHTAPHBIX (YHKIHM, TPHU3HAKA TOJ00HS TPEYroJbHUKOB,
OTIpEeJICIICHHE TUIOIA N TIIOCKUX (puryp u 00bEéMa Ted.

buonocusn: »nexkTpuyeckue SBICHHUS B JKUBOW MPUPOJE, KoJieOaTEITbHBIC
JNBH)KEHUS B )KMBOW MPHUPOJIE, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAsA CTPYKTYpa TBEPABIX
TEeJ, MEXaHU3Mbl 00pPa30BaHUS KPUCTAIUIMYECKON PEIIETKH, CTIEKTPaIbHbBIN aHaJU3.



l'eocpaghusi:  marHUTHBIE TOMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX — PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocusa: JMHUMA DJIEKTPOIIEpenad, TIEHEpPATop IEPEMEHHOIO TOKa,
ANEKTPOBUTATENb, WHAYKIIMOHHAS II€Yb, pPAaAap, PAAHONPUEMHHK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIM amnmapar, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.



IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nMka» Ha YpPOBHE CpeIHEro OoOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMNEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIEC PE3YybTAThl OCBOCHUS yueOHOro npeamera «Duznukay TOIKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTh OOYyYaroImIMXCsl PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHMX  YOEXKIEHHM, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >XKU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU IESATEIBHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOopMUPOBAHHOCTH IPaKAAHCKOW MO3UIIMU 00YYaIOIIEerocs: Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUNUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIOBEYECKUX T'YMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0IIecTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHUE B3aUMOJIECTBOBATH C COLUAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hOpMHUPOBAHHOCTH POCCUICKON TPAKITAHCKON UIEHTUYHOCTH, TATPUOTU3MA,

LIECHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHNUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHWS,
OPHUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JINYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3CTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYas SCTETHUKY HAYYHOTO TBOPUYECTBA,
MpUCYIIEeTro (PU3NYECKON HAYKE;

5) Tpy/10BOT0 BOCIIUTAHUSI:



MHTEPEC K pa3InyHbIM cdepaMm npodecCHuOHANbHONU AEATENbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHUE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccun U peaanu30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bY3UKHM HA TPOTSHKEHUU BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOIO
XapakTepa SKOJOTHYECKUX POoOIIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JEUCTBUM B OKPYKAIOIIEN CPEJC HA OCHOBE
3HAHMS 1IeJIeld yCTOMYMBOTO Pa3BUTHS YEJI0OBEUECTBA;

pacHIMpeHre OMbITa JEATEIbHOCTH HKOJOTMYECKOW HampaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKeE;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4YeHHs (PU3UKH OCYIIECTBISATh MPOCKTHYIO M UCCIEA0BATENBCKYIO IEATEIbHOCTD
WHIVBU1YaJbHO U B TPYIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble Jornueckue AeMcTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIMPOBAaTh M aKTyaJM3UpPOBaTh  IMPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE,
OTPENCTATh IETH JeATSIBHOCTH, 3a1aBaTh IapaMEeTpbl W KPUTEPUHA UX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTPHUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4E€TOM aHaIM3a HMEIOIIUXCS
MaTepHAIbHBIX U HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEILHOCTH, OIIEHUBATh COOTBETCTBUE PE3YIHTATOB
IIEJI5IM, OIICHUBATh PUCKH TOCTEACTBUH JCSITEIBHOCTH;
KOOPJMHUPOBATH U BHITIONHATH Pa0OTY B YCIOBHUSIX PEATHHOTO, BUPTYATBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;
pa3BHBATh KPEATUBHOE MBIIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Bba3oBble ucciienoBaTeibckue qeiCTBUS:
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIIOUCBHIMA TOHSITHSIMU M METOJAMHU
bu3nUecKol HAyKH;



BJIJIETh HABBIKAMH y4E€OHO-MCCIIEOBATEICKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTh (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pelIeHHs 3a4ad (U3UUYECKOTO COJCp)KaHUs, MPUMEHEHUIO Pa3IMYHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MpPeoOpa3oBaHUI0 W TPHUMEHEHUI0O B PA3NIUYHBIX Y4eOHBIX
CUTYallUiX, B TOM YKCJIE TPU CO3[JaHUN Y4E€OHBIX TPOECKTOB B 00J1acTU (DU3UKU;

BBISIBIIATh IPUYMHHO-CIICJACTBEHHBIC CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHNs, HAaXOAUTh apryMEHTHI [Tl JOKa3aTeIbCTBA CBOMX
YTBEPXKICHUH, 3a7]aBaTh MapaMeTPhl U KPUTSPUHU PEIICHHS;

aHAIM3UPOBATh TMOJYYCHHbIE B XOJE peHIeHHs 3a7add pe3yJIbTaThl,
KPUTUYECKU OIIEHWBATh X JOCTOBEPHOCTH, MMPOTHO3UPOBATh H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIC 3aJadydl B 00pa30BaTEIBHOM
AESITETLHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAaIIHsIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HaHUS 10 (HU3WKE B MPAKTHUECKYIO O00JIacTh
KU3ZHEEATETHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIJIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIIHUE aJTbTePHATUBHBIE PEIICHUS.

PabGora ¢ undgopmanmeii:

BJIa/IETh HaBBIKAMH TMOJy4YeHUs WH(opManuu (U3HUEeCcKOro COoAep>KaHus U3
UCTOYHUKOB pa3HBIX THUIIOB, CAaMOCTOSITEJILHO OCYIIECTBIATh TOUCK, aHaJIU3,
CUCTEMATH3alMI0 W HMHTEPIpPETAlui0 MHGOPMAIMK Pa3IMYHBIX BUIOB U (OpM
IPEe/ICTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpPeACTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUW B PEIICHWN KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTraHU3AI[MOHHBIX
3a/1a4 C COOTIOIeHHEM TPeOOBaHUH SPrOHOMHUKH, TEXHUKHA O€30ITaCHOCTH, TUTUCHBI,
pecypcocOepekeHrs, MPaBOBBIX M ATHYCCKUX HOPM, HOpM HH(DOpMAIMOHHON
0e301acHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpas ONTHUMAIBHYIO
dopmy mpencTaBiIeHUS U BU3YyaTU3aIUH.

KoMMyHuUKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe 1eHCTBHS:
OCYLIECTBIIATH OOIIEHUE HA YpOKaX (U3UKH U BO BHE-YPOUHOH JI€SITEIILHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(QJIUKTHBIX CUTyalldd M  CMST4arth
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOK TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
S3BIKOBBIX CPE/ICTB;

[IOHMMAaTh U MUCIIOJIb30BaTh NPEUMYILECTBA KOMAaHIHOM U WHIMBUIYAIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH € Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YCHA KOJUICKTUBA,

IIPUHAMATh  L€Id  COBMECTHOW  JACATEIIbHOCTH, OpPraHU30BbIBATHL U
KOOPJMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JIEHCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIJa M KAX/I0I0 yYaCTHUKA KOMaH/bl B OOLTUI
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

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

OCYILECTBIIATh IIO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalIUSX, TPOSBIIATH TBOPUECTBO U BOOOPAKEHUE, OBITh MHULIUATUBHBIM.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIE NeHCTBHS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO NIEATENLHOCTh B 00JIacTU
(GU3MKH W aCTPOHOMHH, BBISABIATH MPOOJEMBI, CTaBUTh H (OPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTaBIISITh IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHUS TPAKTUYECKON pabOThl C YYETOM MMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETTOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIIMpATh paMKH Y4eOHOTO MTpeIMETa Ha OCHOBE JIMYHBIX MIPEATOUYTECHU;

JieNaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBaTH €ro, OpaTh Ha cebd
OTBETCTBEHHOCTbH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO U TPOSIBICHHUIO JSPYIUIMA B 00JacTH
($U3HUKHU, TOCTOSTHHO TOBBITIATH CBOW 00Pa30BATEIHHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQ/JICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaAHUI;

WCIIOJIB30BaTh NMPUEMBI peieKCUu IJi OLICHKU CUTYallH, BHIOOpAa BEPHOTO
pelieHus;



YMETh OIICHMBAaTh PHUCKH W CBOEBPEMEHHO MPUHUMATh PEIICHUS M0 HUX
CHI)KCHHIO;

MpPUHUMATh MOTHBBI W apTryMEHTBHl APYTHX TMPU aHAIW3E pe3yIbTaTOB
TESATEIBHOCTH;

NPUHUMATH CeOsl, TOHUMasi CBOU HEJIOCTATKH M JIOCTOMHCTBA,

NPUHUMATh MOTHMBBI M apryMEHTBl JPYTUX TPH aHajIu3e pPe3yJbTaToOB
TESATEITBHOCTH;

NpHU3HABATh CBOE MIPABO M MPABO APYTHX HA OIIHOKH.

B mporiecce 10CTHKEHUS TUYHOCTHBIX PE3YIBTATOB OCBOSHUS IIPOTPAMMBI 110
dbuzuke s ypoBHS cpeHero oOmero oOpa3oBaHUsST Y 0OyYaromuxcs
COBEPIIECHCTBYETCS OMOIMOHATBHBIH WUHTCIIJIEKT, TIPE IO Tar afoIIHA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUs, BKIIFOUAOIIIETO CIOCOOHOCTh TTOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHWE, BUJCTh HAINPABJICHUS Pa3BUTHS COOCTBCHHOW AMOIMOHAILHOM cephl,
OBITH YBEPEHHBIM B ceOe;

CaMOpETyJIMPOBAaHMS, BKJIIOYAIONIETO CaMOKOHTPOJb, YMEHHE INPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEJICHHE, CIOCOOHOCTh aJanTHPOBATHCA K
AMOIMOHATILHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHUIO IeNd U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JICHCTBOBATh MCXOMSl U3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AMOILIMOHATIBHOE COCTOSIHHE
IpYTHX, YYUTBIBATH €ro TIPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HaBBIKOB, BKIIOYAIOIUX CIIOCOOHOCTh BHICTPAaUBATh OTHOIIICHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHGIUKTHI.

IHNPEIMETHBIE PE3YJIBTATHBI

K koniy o0yuenus B 10 kiacce npeMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TPUMEpPAX pOJb U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YyHOM KAPTUHBI MHUpPAa, B PA3BUTUHA COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTHUH, B TPAKTUUECKOU AEATEILHOCTH JIFOJCH;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHalibHasi TOYKa, MHEPIMaIbHAs CUCTeMa OTCuéTa, a0CONIOTHO TBEPIOE TETO,
WJICATBHBIN Ta3, MOACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYCUHBIN
ANIEKTPUYECKUI 3apsi]l IPU pelieHuu (U3NYeCcKuX 3a1ay;

pacro3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHHUKH, MOJIEKYJISIPHO-KUHETUUYECKON TEOpUHM CTPOCHMS BEIeCTBA U



ANEKTPOANHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEITHOE IBUKEHUE,
CBOOOJHOE MAJEHUE TeJ, ABUKEHHUE MO OKPYKHOCTU, MHEPLIMS, B3aUMOJICHCTBHE
ten, nuddys3us, OpOyHOBCKOE IBUKEHUE, CTPOEHUE >KUIKOCTEH M TBEPABIX Tel,
U3MeHeHre o0bEMa Tel MpU HarpeBaHUM (OXJIAKIEHUH), TEIUIOBOE PaBHOBECHE,
UCIIapeHue, KOHACHCAIMs, IUIABJICHHE, KPUCTAJUIM3alUs, KUIIEHUE, BIAXHOCTb
BO3/lyXa, MOBBIIICHUE JIaBJIICHUS ra3a MpU €ro HarpeBaHWU B 3aKPBITOM COCYIE,
CBSI3b MEXIY MapaMeTpaMy COCTOSIHUSI ra3a B HU30IpoIeccax, dJIEKTPU3aLMs Tel,
B3aUMOJICHCTBUE 3aPA/I0B;

OMUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCMOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJIMHATa, IyTh, NEpEeMEIleHHUe, CKOPOCTb, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIbC Te€Ja, KUHETHYECKasl YHEPTUsi, MOTCHI[MAIbHAs dHEPTUs, MeXaHU4YeCcKasl
pabora, MexaHMuYecKass MOIIHOCTb; NPHU ONUCAHUU TIPABUIBHO TPAKTOBATh
(bU3UYECKU CMBICII HCMOJB3yEMbIX BEJIMYMH, MX OO0OO3HAYEHUS U CIAUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSA3BIBAIOIIUE JAHHYIO (PU3MUECKYIO0 BEIUUYUHY C JIPYTHUMHU
BEJTMYMHAMH;

OTHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONBb3Ysd (U3MYECKHEe BETUYMHBI: JaBJIEHWE Tra3a, TeMIeparypa, CpeIHss
KMHETUYECKasi SHEPrusl XaOTUYECKOTO ABUIKEHHSI MOJIEKYJ, CPEAHEKBAAPATHYHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsSI DHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OIMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3WUYECKU CMBICT HCIONB3YEMbIX BEIMYHMH, UX
00O3HAaYeHUsI W EAWHMIIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOUIUE JIAHHYIO
(Gu3MUECKyI0 BEIMYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYecKue BEITUYMHBI: IJICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIe, HANPSKEHHOCTh MOJIS, MOTEHIMAJ, PA3HOCTh MMOTECHIINAJIOB;
Py ONMHCAHWM TIPABUJIBHO TPAKTOBATh (PU3UYECKU CMBICT HCIHOJIB3yEMbIX
BEITMYMH, WX OOO3HAYEHUS M E€IMHUIIBI; yKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIHE
TaHHYI0 (U3UYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl M SIBICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI W TIPUHIMUIIBL; 3aKOH BceMupHoro Tsarotenus, |, Il u Il 3akonst HproToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS UMITYJIbCa,
MPUHLHUII CYNEPNO3UIUN CHUJI, HPUHIMI PABHONPABHUS HWHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJISPHO-KMHETUYECKYI0 TEOPUIO CTPOCHHS BEILECTBA, TI'a30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COIOTHOM TeMIlepaTypoi, MEePBhI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHCHUS
ANEKTPUYECKOro 3apsiia, 3akoH KynoHa, mpu 3TOM pas3inyaTh CIIOBECHYIO
bOpMyITHUPOBKY 3aKOHA, €r0 MAaTEMAaTHYE€CKOE BBIPAKEHHE W YCIOBHUS (TpaHULIbI,
00J1acTH) MPUMEHUMOCTH;



O0OBSCHATH OCHOBHBIC TIPUHIIHITBI ICWCTBUS MAIIIUH, PUOOPOB M TEXHHUECKUX
YCTPOMCTB; pa3nnuyaTh YCJIOBUS UX 0€30MaCHOI0 MCIOJIb30BaHUs B MOBCEIHEBHOM
KU3HU;

BBITIOJIHSITh JKCIIEPUMEHTBI TIO HCCIENOBaHUIO (U3UYECKUX SIBICHUN U
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUM, MPU STOM
dbopmynupoBaTh nMpodsieMy/3aauy U TUIIOTE3y YU4EOHOTO AKCIIEPUMEHTA, COOUPATH
YCTAaHOBKY U3 MPEIJI0KEHHOTO 000PY/1I0BaHUS, TPOBOJIUTH OMBIT U (POPMYITUPOBATH
BBIBOJIBL;

OCYIIECTBJISITh MPSIMbIE ¥ KOCBEHHBIC U3MEPEHUSI (PUBHUUECKUX BEIUYUH, TPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIOCOO M3MEPEHHS M MCIOJIb30BaTh H3BECTHBIC
METO/bI OIEHKHU MOTPEUTHOCTEN U3MEPEHUI;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIUYMHAMH  C
UCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYHPOBATH YCTAHOBKY,
(bUKCUPOBaThH PE3YIBTATHI OJYYCHHON 3aBUCUMOCTH (PU3MUECKUX BEJITUYUH B BHUJIC
TaOIUI] U TpaUKOB, JIeJIaTh BBIBOJIBI IO pe3yJIbTaTaM UCCISI0BAHNS,

co0JIro1aTh MpaBmwiIa 0€30MacHOro TpyjAa MpU MPOBEJACHUU UCCICAOBAHUN B
paMKax ydeOHOTro JKCIEPUMEHTa, Yy4eOHO-HCCIETOBATEIbCKON U MPOEKTHOM
JESTENBHOCTU C WCIOJb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U J1abOpaTOpHOTro
000py10BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIBb3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCJIOBUA 33a4H
BBIOMpATh (HU3MUECKYI0 MOJIE€Nb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HEOOXOMUMBIE ISl €€ pelleHUs, MPOBOAUTh PACUETHl U OILIEHUBATh PEATHHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3NYECKON BEITUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/1a4M: BHICTPAUBATH JJOTUYECKUA HEMPOTUBOPEUNBYIO
[IENOYKY PACCYXKICHHM C OMOpOW Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nvecKue SIBICHUS;

MCIIOJIb30BaTh IPH PEIIEHNN YI€OHBIX 33]1a4 COBPEMEHHbIE HH(POPMAITMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIIMU U TPEACTABICHUS
y4eOHOW ¥ HAyYHO-TIOMYJISIPHON WHGOPMAINK, TOIYYCHHOW W3 Pa3IMYHBIX
WMCTOYHUKOB, KPUTHUECKH aHATU3UPOBATH MOTYy4aeMyI0 HH(POPMAITHIO;

IPUBOIUTH MPUMEPHI BKIAJAa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAYKH, 00BSICHEHHE MTPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKHU
U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS TI0 (DM3UKE B IIOBCETHEBHOW KU3HU IS
oOecrieueHus 0€30MaCHOCTH TMPU OOpalieHuu ¢ TpPHOOpaMu M TEXHUUYECKUMH
YCTPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEE;



paboTaTh B TpyHI€ C BBIIOJHEHUEM pPa3IUYHbIX COLUAJIBHBIX POJEH,
IUIAHUPOBATh padOTy TPYyHIbl, PAUUMOHAIBHO pacHpeleisTh OOA3aHHOCTH M
IJJAHUPOBAThH JIESITENBHOCTh B HECTAHNAPTHBIX CUTYALHsX, aJ€KBATHO OLICHUBATH
BKJIaJl K&KJIOTO U3 YYACTHUKOB IPYIIIbI B PELIEHUE pacCMAaTPUBAEMOM TPOOIIEMBI.

K koHny 00yuenus B 11 kiacce npemMeTHbIe pe3yJbTaTbl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YUAIOITNXCS YMEHHIA:

J€MOHCTPUPOBATh HAa MPUMEpPax PoOib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHON KapTHUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKH H
TEXHOJIOTUW, B MPAKTHYECKOW NEATEIHHOCTH JIIOJIEH, IEOCTHOCTh U E€AMHCTBO
du3ndecKoil KapTUHBI MUPA;

YYUTBHIBATh TPAHUIIBI TPUMEHEHUS W3YYCHHBIX (PUINYSCKUX MOJCIICH:
TOYCYHBIN AIEKTPUUYCCKUH 3apsl, Tyd CBETA, TOYCUHBIH UCTOYHHUK CBETA, siACpHAs
MOJIelb aTOMa, HYKJIOHHAsh MOJIENb aTOMHOTO spa MPH PEmIeHUH (HU3NIECKIX
3ajay;

pacmno3HaBaTh (pu3nUecKkue sBIEHUsS (TPOIECChl) U OOBSICHATH X Ha OCHOBE
3aKOHOB JJICKTPOJAMHAMUKH W KBAHTOBOW (PU3WKH: DIIEKTPUYECKAsl TPOBOJANMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JEHCTBUSA TOKa, B3aUMOJIECUCTBHE
MarHuTOB, OJEKTPOMArHUTHAs WHAYKIMUS, JEHCTBME MArHUTHOTO TIONA Ha
NPOBOAHUK C TOKOM W JBWXKYIIUUCA 3apsifl, DJIEKTPOMArHUTHBIE KoOJIeOaHUS U
BOJIHBI, MPSIMOJUHEHHOE PACIpPOCTPAHEHHE CBETA, OTPAKEHUE, MpeIoOMIICHHE,
uHTepdepenuus, Audpakuyds W MOJSpU3alUs  CBETa, JUCIEPCUS  CBETA,
doToanekTpuueckuii 3pdekT (pororddekT), cBeTOBOE MaBlieHNE, BOZHUKHOBECHHE
JUHENYATOro0 CHEeKTpa aToMa BOJOpOAa, €CTECTBEHHass W HCKYCCTBEHHAs
PaANOaKTHBHOCT;

OMKCHIBATh W3YYCHHBIC CBOMCTBA BEIIeCTBA (IJIEKTPUUYECKHE, MarHUTHBIE,
ONTUYECKUE,  JJCKTPUUYECKYI0  MPOBOAMMOCTh  pa3IUYHbIX  Cpel) |
AIIEKTPOMArHUTHbBIE SABJIEHUS (IIPOLIECCHI), HCIOJB3YS (PU3NUYECKHE BEIMYUHBI:
AIIEKTPUYECKHUM 3apsii, CUJa TOKA, AJIEKTPUUYECKOE HAIPSHKEHHE, JIECKTPUUYECKOE
COIIPOTUBJICHHE, PAa3HOCTh MOTEHLHMAJIOB, AJIEKTPOJABIKYIAs CHia, paboTa TOKa,
MHAYKIHAS MarHuTHOTO Mo, cuia Awmrmepa, cuia JlopeHiia, MHIYKTHBHOCTb
KaTyIIK{, YHEPTUs DJIEKTPUUECKOr0 M MarHWTHOTO TOJeH, Mepuoa U YacToTa
KoneOaHuil B KojeOaTeabHOM KOHTYpe, 3api]l U cuja TOoKa B Ipolecce
TapMOHMYECKUX OJEKTPOMArHUTHBIX KojeOaHu#, (QOKYCHOE pacCTOSHUE W
ONTUYECKasl Cuja JIMH3bI, MPU OMUCAHUM MPABHJIBHO TPAKTOBATh (UINYECKUIN
CMBICT HCIOJNB3yEeMbIX BEIMYMH, UX OOO3HAYeHWs M EIWHUIBI, YyKa3bIBaTh
(GopMyIbI, CBSI3BIBAIOIINE TaHHYIO (PU3HMUECKYIO BETUUYHUHY C IPYTUMHU BEIMIMHAMU;

ONKCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBICHUS U TPOLECCHI, HUCHOIB3Ys
¢u3nyecKkne BEITWYMHBI: CKOPOCTh 3JICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI W



4acTOTa CBETA, DHEPTHUS U UMITyIbC (POTOHA, EPUOJT MOTypaciaga, YHEPTHs CBA3H
aTOMHBIX SIEP, TPU OINMCAHWW TPABUIBLHO TPAKTOBATh (DU3UUECKUH CMBICI
WCIIOJIb3YeMbBIX BEJIMYWH, WX OOO3HAYCHUS W CIWHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIOIINE JIAHHYIO (U3HUYECKYI0 BEIWYMHY C JPYTUMH BEIUYHHAMH,
BBEIYHCIISATH 3HAYCHHE (PU3NUCCKON BETMIHHBL

aHAM3UPOBATh (PU3MUYECKHUE TMPOIIECCHl M SBICHUS, UCTONB3Yys (pu3ndeckue
3aKOHBI M MPUHIHMGL: 3aKoH OMa, 3aKOHBI MOCJIEIOBATEIHHOTO U MapalIeTbHOTO
COCOMHEHUs IPOBOJHUKOB, 3aKOH J[xoynsa—JIeHna, 3aKOH JJIEKTPOMArHUTHOU
WHAYKIIMH, 3aKOH MPSIMOJIUHEHHOTO PacpOCTPAHCHMS CBETA, 3aKOHBI OTPAKCHHUS
CBETa, 3aKOHBI MPEIIOMJICHUSI CBETa, ypaBHeHHe ODWHIITEHHA i1 Gorodddexra,
3aKOH COXPAaHEHHWs DHEPrUH, 3aKOH COXpPaHEHUS HMITYJbCa, 3aKOH COXpPaHCHHUSI
ANEKTPUUECKOT0 3aps/ia, 3aKOH COXPAaHEHHMs MacCOBOI0 4HCIa, MOoCTynathl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pa3indaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €ro MaTeMaTUYeCKOE BBIpAKEHUE U YCJIOBUS (TpaHHIIBI, 001acTH)
PUMEHHUMOCTH;

OTIpEICIISITh HAIIPABJICHUE BEKTOPA MHIYKIIMA MAarHMTHOTO ITOJIS MTPOBOTHUKA
C TOKOM, cujibl Amriepa u cuibl JIopeHiia;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3[1aBa€MOE€ IUJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBIMIOJHATh OJKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUN U
IPOIIECCOB C HCIOJIb30BAHMEM TNPSIMBIX U KOCBEHHBIX H3MEPEHUH: TPHU 3TOM
dbopmynupoBaTh MpoodIeMy/3a1auy U TUIIOTE3y YU4EOHOTO AKCIIEPUMEHTA, COOUPATH
YCTaHOBKY U3 MPEIORKEHHOTO 000PY10BaHMsI, IPOBOJIUTH OTBIT U (POPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBIISITH MPSMbIE U KOCBEHHbIE MU3MEPEHUS (PU3NYECKUX BEIHUWH, TIPU
ATOM BBIOMPATH ONTHUMAJBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHBIC
METO/Ibl OLICHKHU MOTPEIIHOCTEN U3MEPEHU;

MCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUYHH C UCTIOIH30BAHUEM MPSMBIX
M3MEpPEHUI: TPH ATOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHPOBATH PE3yJIbTAThI
MOJIYYCHHOW 3aBUCUMOCTH (M3UYECKUX BEJIMYMH B BHUAEC TaOMUIl U TpaduKOB,
JIeNaTh BBIBOIBI 10 Pe3yIbTaTaM UCCIICIOBAHMUS,;

coOmoaTh mpaBuiia 0€30MaCHOTO TPyAa MPHU MPOBEACHUH WCCICIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATENbCKON W TIPOSKTHOU
JESTENHHOCTH C WCIIONB30BAHUEM HM3MEPHUTEIBHBIX YCTPOUCTB U JTaOOPATOPHOTO
000pyT0BaHMS;

pemath pacy€THbE 3aJayd C SBHO 33aJaHHOM (DU3UYECKOW MOJIEIbIO,
UCIIOJIB3YS (PM3MYECKUE 3aKOHBI W TIPUHIIUTIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aJa4u
BBIOMpaTh (PU3NYECKYI0 MOJEINb, BBIACIATh (U3NYECKUE BEIUYUHBI U (HOPMYIIBI,



HEoOXoIUMbIE ISl €€ pelleHHs, TPOBOAUTH Pacuy€Thl U OLICHUBATh PEaJIbHOCTh
MOJIYYEHHOI'0 3HAYCHUS (PU3HUECKON BETUYMHBI,

pelaTh Ka4YeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTUYECKU HENIPOTUBOPEUUBYIO
LETNIOYKY pACCYXICHUU C OIOPOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
buzndecKue sIBICHUS;

UCII0JIb30BaTh IPU PEILICHNHU Y4eOHbIX 3a]1a4 COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTUHU I IOUCKA, CTPYKTYPUPOBAHUA, UHTEPIPETALMU U INPEACTABICHUSA
y4eOHOM M HAy4YHO-TIOMYJSIPHOM HMHQPOpPMalUM, MOJYYEHHOH U3 pa3InYHBIX
UCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOJIYyHaeMyI0 HHPOPMALIHIO;

OOBSACHATh NPUHIUIBI JACHCTBUS MAIIUH, MPUOOPOB MU TEXHUYECKHUX
YCTPOICTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO UCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOUIETO0 MHUpPA, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS 10 (PU3MKE B MOBCETHEBHOM KU3HU JJIS
oOecrieueHusi 0€30MacHOCTH MpU OOpalieHuu ¢ TpudopaMu M TEXHUYECKUMH
yCTPOWCTBAaMH, UIsl COXPAHEHUs 30POBBSI U COOJIFOJIEHUSI HOPM SKOJIOTMYECKOTO
IIOBEJCHUS B OKPYKAIOLIEH Cpee;

paboTatb B TpyNIe C BBINOJIHEHUEM pAa3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIaHUPOBaTh pPAa0OTy TPYMNMbl, PaLUOHAIBHO paclpeAessiTh OOA3aHHOCTH MU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHJAPTHBIX CUTYyalUsAX, aJIeKBATHO OLICHUBATH
BKJIa/1 K&KJJOTO U3 YYaCTHUKOB I'PYMIIBl B PEIICHUE PAaCCMaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Pazgen 1. PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ®u3MKa 1 METOJIbl HAYYHOT'O TIO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuniemaritka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Alumamitia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 https://m.edsoo.ru/7fALbF72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYISAPHO-KUHETUYECKOI 9 1 bu6mmorexa LIOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
32 OCHOBEI TEPMOAMHAMIKIL 10 L https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
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Hroro no pazgeny 24
Paznen 4. DJIEKTPOAUHAMMUKA
bub6mmorexa [{OK
4.1 1
DUEKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIM 2neKTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

11 KUIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HanmMeHnoBaHnue pa3aesioB U TeM undposbie
Ne n/m P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. DJIEKTPOJAUHAMUKA
11 MarunuTHO€ noJie. DIeKTpoMarHuTHast 11 1 3 bubnuoreka [JOK
' WHTYKIIAS https://m.edso0.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHn4eCcKUe U JIEKTPOMArHUTHBIC 9 1 bubnuoreka [IOK
' KOJIe0aHus https://m.edsoo.ru/7f41c97¢
29 MexaHn4ecKue U JIEKTPOMArHuTHBIE 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
2.3 O 10 3
T https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIbLHOCTHU

31 OCHOBBI CIEIMATIBHOW TEOpUU 4 1 bubnuoreka [JOK
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNIeMEHTHl KBAHTOBOU ONITUKH 6 bubmotera [JOK

https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK
4.2 4
Crpoenne atoma https://m. eds00.ru/7f41ca7c
bu6mmoreka [{OK
4. A
3 TOMHOE AIPO > https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMHUU U aCTPOPU3UKU 7 Et?riﬂ;l ;fsgsig r(alsf41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 l:tlfrfsnlpll r?xjgszg r(L:/I;f41097c
Hroro no pazneny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

10 KIIACC
KosuyecTBo yacos DJIeKTPOHHbIE
nudpoBLIe
Nen/m | Tema ypoka Konrpoabubie | IlpakTHyeckue op
Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
1 ®dusuka — Hayka o npupoje. Haydunbie MeTo bl 1 bubmuorexa [JOK
MO3HAHUS OKPYKAOIIEr0 MUpPa https://m.edsoo.ru/ff0c32e2
Pons 1 MecTo pusuku B GpopMUpOBAHAN
2 COBPEMEHHOMN Ea HOM K(E I;I/IHS MHpa, B 1 bubmmorera [OK
p . i p up ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIEATETLHOCTH JIFOIeH
Mexanndeckoe aBikeHne. OTHOCUTEILHOCTD
3 MexaHnuyeckoro asmwkenusd. [lepemerenue 1 bubmmorexa LOK
P ’ https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE
4 PaBHOMEpHOE NPSIMOIMHENHOE IBIKEHUE 1 Eubmaorexa HOK
p p https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSIMOJIMHENHOE JBUKEHNE 1 bubmorexa LHOK
yerop p a https://m.edsoo.ru/ff0c372e
5 CBoboaHoe majienre. Y CKopeHue cBOOOIHOTO 1 bu6mmoreka [JOK
HaJeHus https://m.edsoo.ru/ff0c39cc
7 KpuBonuneitHoe nBuxeHue. [[prxenue 1 bubmuoreka [JOK
MaTepuaIbHON TOYKHU M0 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
IIpuanun otHocuTenpHOCTHU I amuies.
P . bubmuoreka [JOK
8 WNuepumansueie cuctemMsl oTcueTa. [lepBblil 3aKoH 1

Hrrotona

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
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Macca tena. Cuia. [IpuHUumn cynepno3unmu Cui.

9 Bropoii 3akon HeroToHa 111 MaTepHalbHON bubmotera [JOK
p A p https://m.edsoo.ru/ff0c3be8
TOYKHU
10 Tperuii 3akoH HproTOHA [17151 MaTEpUAIBHBIX bubnuorexa [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
11 3aK0H BCEMHUPHOTO TAroTeHus. Cuia TaKecTH. bubnuorexa [JOK
[TepBast kocMuyecKasi CKOPOCTb https://m.edsoo.ru/ff0c3d00
bubmmoreka [{OK
12 Cuia octu. 3akoH I'yka. Bec tena
yapyr y https://m.edsoo.ru/ff0c3el8
Cuna tpeaus. Koaddunuent tpeans. Cuiaa
13 COII OTiBnerm Il (11)/1(1)21BI/I)KCHI/II/II) TeNna B KUIKOCTH bubmmorera [OK
p p https://m.edsoo.ru/ff0c3f76
WU Ta3e
[TocTymarenbsHOE ¥ BpamnaTeIbHOE JTBUKECHUE
14 a0COJIIOTHO TBEPIOTO Tesra. MOMEHT CHIIBI. bubnuoreka [IOK
[lievo cumbl. YciioBusi paBHOBECHS TBEPIAOTO https://m.edsoo.ru/ff0c41a6
Tena
Nmnynbc MaTepuaabHOM TOYKH, CUCTEMBI
15 MaTepHalIbHBIX ToOYeK. UMITyIbC criIbl. 3aKOH bubmorexa LOK
p ’ Y ) https://m.edsoo.ru/ff0c43d6
COXpaHEHUs UMITYJIbca. PeakTUBHOE IBHIKCHHE
Pabora 1 morHoCTh cuiibl. KuneTnueckas
16 DHEPIrUsl MaTepUaAILHONK Touku. TeopeMa 00 bubmmorexa [JOK
p p o p https://m.edsoo.ru/ff0c4502
M3MEHEHUU KHHETHYECKOW SHEPTHH
[Torenumansuas sueprus. [loTeHnuanpHas
17 SHEprus ynpyro aeopMUpPOBaHHON MPYKHUHBI. bu6mmoreka [JOK
[ToreHuunanpHas SHEPTUS TeJla BOIM3U https://m.edsoo.ru/ff0c461a
MOBEPXHOCTU 3eMITU
18 IToTeHIManbHBIE M HENOTEHIIUATIBHEBIE CUMIBI. bu6mmoreka [JOK

CBs3b pa6OTbI HCIMMOTCHIHMAJIBbHBIX CUJI C

https://m.edsoo.ru/ff0c478c
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M3MEHEHUEM MEXaHUYECKOUN 3HEPTUU CUCTEMBI
TeNl. 3aKOH COXPaHEHMsI MEXaHUYECKOW SHEPTUU

JlaboparopHas pabota «lccrienoBanue cBsI3u
paboThI CHITBI C H3MEHEHHEM MEXaHHUIECKON

19
SHEPTUH TeJla Ha TPUMEPE PACTSKEHUS
PE3UHOBOTO JKI'yTa»
20 KonTtponpHas padota no teme «Knnemaruka. bubnuorexa [JOK
JuHamuka. 3aKOHbI COXPAHEHHUSI B MEXaHUKE» https://m.edsoo.ru/ff0c4b74
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
21 KHUHETUYECKOU TEOpUH. BpOyHOBCKOE NBIDKEHUE bubnmorexa LOK
pHH. bpoyH ’ https://m.edsoo.ru/ffOc4dc2
Anddysust
XapakTep ABUKEHUS U B3aUMOJICHCTBHS YaCTHIL
22 BemecTBa. MoJienu CTpOeHHS Ta30B, JKUIKOCTEH
W TBEPHBIX TEI
23 Macca monekyn. KonuuecTBo BeliecTna.
[Toctrosinnas ABoraapo
24 TemnoBoe paBHOBecue. Temneparypa u eé
u3Mepenue. [llkana remneparyp Llenbcus
o5 Wneanpnsiii raz3 B MKT. OcHOBHOE ypaBHEHUE bu6mmoreka [JOK
MKT https://m.edsoo.ru/ffOc4fde
AGcomoTHas TeMIepaTypa Kak Mepa cpeHei
26 KHHETUYECKOM SHEPIUU IBHIKCHUS MOJICKYII bubmorexa HOK
p . Y https://m.edsoo.ru/ff0c511e
YpaBaenue Menpeneena-Knanelipona
27 3akoH JlanbToHa. ['a30BbIC 3aKOHBI
JlaboparopHas padota «MccnegoBanue
28 3aBUCHMOCTHU MEXYy apaMeTPaMH COCTOSHUS

Pa3peKEHHOTO ra3za»



https://m.edsoo.ru/ff0c4b74
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H3ormporiecchl B HI€aIbHOM ra3e U ux

bubmuoreka [JOK

29 rpaduuecKoe MnpecTaBIcHIe https://m.edsoo.ru/ff0c570e
BuyTrpeHnHss dHEprus TEpMOIMHAMAYECKOU

30 CHCTEMBI U cTIOCO0bI e€ n3MeHeHns. KoimaecTBo bubnuorexa [JOK
TETUIOTHI U paboTa. BHyTpeHHSIsT SHEprHst https://m.edsoo.ru/ff0c5952
0JIHOATOMHOTO HACAJILHOTO ra3za

bubnuorexa [JOK

31 Bryt renionepesiain https:// m.edSO(])_.[ ru/ff0c5¢36
VnenpHas TemnoEMKOCTH BelecTBa. KoimuecTBo

32 TEIUIOTHI IIPH Teruionepenave. AauadaTHBIN brmmorexa [OK

https://m.edsoo.ru/ff0c5c36

TpoIIecC

33 [IepBblii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK
IIPUMEHEHHE K U30TpoLeccam https://m.edsoo.ru/ffOc5efc

34 Heo6parumocts nporieccoB B mpupoje. Bropoit bubmuorexa [JOK
3aKOH TE€PMOJIMHAMUKHI https://m.edsoo.ru/ff0c6230

35 [Mpunnun nevicteust u KIT] TermoBo#i MammHb Et?[?sH;I;T:(;igr(j/I:f 0c600a

36 Huxn Kapno u ero KITJ]

37 DKOJIOTHYECKHE TIPOOJIEMBI TEIIJIOOHEPT € THKN

38 O6o06matomuii ypok «MoJtekymsipHas (pr3uKa. bubnuoreka [JOK
OCHOBBI TEPMOJIUHAMUKHU https://m.edsoo.ru/ff0c6938

39 KountponsHas padorta o teme «MonekynsapHas bubnunoreka [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKIY https://m.edsoo.ru/ff0c6a50

40 [TapooOpazoBanue u koHaeHcanus. Mcnapenue u bubnunoreka [JOK
KHUIICHUE https://m.edsoo.ru/ff0c63b6

41 AOCOFOTHAS 1 OTHOCHUTEIbHAS BIIAYKHOCTh bubmuoreka [JOK

BO3ayxa. HacslleHHbIN n1ap

https://m.edsoo.ru/ff0c64d8
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Tsépnoe teno. Kpucrammmyeckue u amopdHsie

42 Tena. AHU30TPOIHS CBOMCTB KPUCTAIIOB Bubmmorexa LIOK
' p p ' https://m.edsoo.ru/ff0c65f0
Kunkue kpucramibl. COBpeMEHHBIC MaTEPHAIIBI
43 [InaBnenue n kpucraumsanus. Y qesbHas bubnuorexa [JOK
TerutoTa riaBieHus. Cyomumanus https://m.edsoo.ru/ff0c6708
bub6mmoreka [{OK
44 v 6
PABHEHHE TCIoBoro bajanca https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Te. DNeKTpudeckuit 3aps. JBa bubnuorexa [JOK
BHUJA JJIEKTPUUYECKUX 3aPsI0B https://m.edsoo.ru/ff0c6bcc
46 [TpoBOIHUKH, TUATIEKTPUKU U MOTYIPOBOTHUKH. bubmuorexa [JOK
3aKOH COXpaHEHHMS ANEKTPUUYECKOTO 3apsiaa https://m.edsoo.ru/ff0c6bcc
47 B3anmoperictBue 3apsnoB. 3akoH Kynona. bubnuorexa [JOK
To4euHBIi TEKTPUUECKHUN 3apsiy https://m.edsoo.ru/ff0c6ces
Hanpsk€HHOCTB 37IEKTPUUECKOTO TOJIS.
48 [IpuHIMT Cyneprno3uuy 3JIeKTPUIECKUX MoJei Bubmmorexa [JOK
PHHI i p B p ' https://m.edsoo.ru/ff0c6df2
JIvHrmM HANIPSKEHHOCTH
49 PaboTa cui 31eKTpoCTaTHIeCKOTro MoJIsl. bubnuoreka [IOK
IToTennman. PasHoCTh MOTEHIIMAIOB https://m.edsoo.ru/ff0c6f00
[IpoBOTHUKY U TUAJIEKTPUKHU B
50 aniKT f[)CTaTI/ILIeI([:KOM noI;e Jusnexkrpudeckas bubmorexa HOK
P ' P https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTb
bubmuoreka [JOK
51 C) & K
JICKIPOSMKOCTE. ROHACHCATOP https://m.edsoo.ru/ff0c7126
59 DNeKTPOEMKOCTH MIIOCKOTO KOHJIEHCATOPA. bubnunoreka [JOK
OHeprus 3apsHKEHHOT0 KOHAEHCaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGopatopHas pabota "MU3mepenue

EKTPOEMKOCTH KOHJEHcaTopa"
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https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

54

[TpuHIMIT NERCTBUSA U IPUMEHEHUE
KOH/JIEHCATOPOB, KOMMMPOBAJILHOTO anmnapara,
CTPYHHOTO MPUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMJIeHUE AIEKTPOpruOopoB

55

DNEeKTPUYECKUH TOK, YCIOBUS €TO
cymectBoBaHus. [loctosunbii Tox. Cuma Toka.
Hanpsokenne. Conpotusienue. 3akon Oma ais
y4JacTKa Ieru

56

[TocnenoBarenpHOE, MAapaIIEIBHOE, CMEIIAHHOE
COEJIMHEHHUE MMPOBOAHUKOB. JlabopaTopHast
pabota «M3ydyeHne CMEIaHHOTO COCTMHEHUS
PE3UCTOPOBY

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

57

PaboTa 1 MOIIHOCTH AJIEKTPUUECKOTO TOKA. 3aKOH
Hxoynsa-Jlenna

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

58

3akon OMa 11 OJTHOM (3aMKHYTOM )
3JeKTpUuUecKol nenu. KopoTkoe 3aMbIKaHHE.
JlabopaTtopnas padora «M3mepenne 3/C
HCTOYHHUKA TOKA U €r0 BHYTPEHHETO
COTPOTHUBIICHUS

bu6moreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHAs TPOBOAUMOCTb TBEP/BIX METAJLIOB.
3aBUCHUMOCTh COIPOTUBIICHUS METAJUIOB OT
Temmeparypbl. CBEpXIIPOBOIUMOCTh

60

OnexTpuueckuil TOK B Bakyyme. CBolicTBa
3JIEKTPOHHBIX ITyYKOB

61

[TomynpoBoAHUKH, UX COOCTBEHHAs U IPUMECHAs
npoBoauMocTs. CBoMCTBa Pp—N-niepexoaa.
[TosmynpoBoAHUKOBBIE TPUOOPEI

bu6mmoreka [JOK
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

DneKTpUUYECKUil TOK B PaCTBOPax U paciiaBax

62 DIIEKTPOIUTOB. DIIEKTPOIUTHIECKAS 1 bubmotera [JOK
p ' P https://m.edsoo.ru/ff0c82ba
JTUCCOIHAIUSA. DIIEKTPOJIH3
63 OnexTpuueckuil ToK B razax. CaMocTOSTEIbHbIN 1 bubnuorexa [JOK
1 HECaMOCTOATENbHBIN pa3psa. Monnus. [Inazma https://m.edsoo.ru/ff0c84ae
DNeKTpUYECKUE IIPUOOPEI U YCTPOMCTBA U UX
64 IT aKTE‘ICCKOG IT I/II)MGHSHI/IC };_[ I.ZIBI/IJ'IEl TCXHUKU 1 BH6HHOTeKa HOK
p p P https://m.edsoo.ru/ff0c86fc
0€e30MacHOCTH
. bubnuorexa [JOK
1
65 O06006marmuil ypok «IEKTPOTTHAMUKAY httos://m.edsoo.ru/Ff0c88be
KoHTpoasHas paboTta 1o TeMe «JIeKTPOCTaTHKA.
66 TTocTOSHHBIN IIEKTPHUYECKUN TOK. TOKH B 1 bubmmorexa [OK
P ’ https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CPeIax»
Peseprubriit ypok. KonTpoasHas paboTta o teme bubnuoreka [IOK
67 1
"OnexTpoauHamMuka" https://m.edsoo.ru/ff0c8c56
68 PesepBubrIit ypok. O600maronuii ypok mo remam 1 bubnuoreka [JOK
10 xiacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



https://m.edsoo.ru/ff0c82ba
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11 KUIACC

KosunyecTBo yacos DJIeKTPOHHbIE
uudposbie
Ne i/ Tema ypoka Konrtpoasubie | IlpakTHnueckue
Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypchl
TlocTosHHBIE MAarHUTELI U UX B3aUMOJIEUCTBUE.
1 MarnutHoe 110y1e. BekTop MarHuTHOM MH 15044 1 bubmmorexa [TOK
N P AYICHHIL: https://m.edso0.ru/ff0c9778
JIMHUY MarHUTHOW WHIYKITUU
9 MarauTHO€ 10Ji€ MPOBOIHUKA C TOKOM. OTIBIT 1 bu6moreka [IOK
Opcrena. BzaumoaelicTBue mMpoBOAHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlabopaTtopHnast pabota «3y4eHrne MarHuTHOTO 1 1 bubmuorexa [JOK
MOJIA KaTYIIKHA C TOKOMY https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHMTHOTO TOJISl HA MPOBOIHUK C
4 tokoM. Cuita Ammiepa. JlaboparopHast pabota 1 1 bubnuoreka [IOK
«Hccaenosanue nelcTBUS NOCTOSIHHOIO MarHuTa https://m.edsoo.ru/ff0c9acO
Ha paMKy C TOKOM»
JleficTBHE€ MarHUTHOTO TIOJISI HAa IBHIKYIIYIOCS
5 3apspxeHHyo yactuny. Crna Jlopenua. Padora 1 Eubmaorexa HOK
P o Y p ) https://m.edsoo.ru/ff0c9df4
cunsbl JlopeHia
DOnekTpoMarHuTHast uHAyKus. [IoTok BekTopa
6 MarHutHOM uHAYKIMK. DJC nHayKImu. 3aKoH 1
aneKTpoMaruuTHoi unaykuuu dapanes
7 JIaGopatopHas pabota «lccnenoBanue siBIeHus 1 1 bubnuoreka [IOK
AJEKTPOMArHUTHON MHIYKLIN https://m.edsoo.ru/ff0cal50



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

NunykruBHOCTb. SABNeHue camounaykuuu. IC

8 CaMOMHJIyKIIMM. DHEPIUsl MATHUTHOT'O MOJIs Bubmmorexa LIOK
https://m.edsoo.ru/ff0ca600
KaTYILIKH C TOKOM. DJIEKTPOMarHuTHOE I10Jie
TexHuueckue ycTpouCcTBa U UX IPUMEHEHHUE:
9 MOCTOSTHHBIE MarHUTBHI, JIEKTPOMArHUTHI,
AJIEKTPOABUTaTENb, YCKOPUTENIN AJIEMEHTAPHbBIX
YaCTHI, UHAYKIIMOHHAS TIEYb
10 O6o0matomuii ypok «MarHuTHoe moJe. bubnuoreka [JOK
DneKTpoMarHuTHasE UHIYKIIUS https://m.edsoo.ru/ff0cab82
11 KonTponbHas paborta o teme «MarautHoe nosie. bubnuoreka [JOK
DJIEKTpOMArHuTHas: UHTYKIIHS https://m.edsoo.ru/ff0cad58
CB0OOIHBIE MEXaHUYECKUE KOJIEOaHUsI.
12 INapmonnueckue konebanus. YpaBHeHUE bubnuoreka [IOK
rapMOHHYECKHX KoJjiebanui. [IpeBpamenue https://m.edsoo.ru/ffOcaf06
SHEpPruu
JlabopaTtopHnas pabota «lccnenoBanue
13 3aBHCHUMOCTH TIEPHOJIa MAJIBIX KOJICOaHM rpy3a Ha
HUTH OT JJIMHBI HUTU U MaCChI Tpy3a»
KonebaTenpHbiit koHTYp. CBOOOIHBIC
3JIEKTPOMArHUTHbIE KOJIeOaHUs B UACaIbHOM
14 KoJIeOaTeIIbHOM KOHTYpPE. AHAJIOTHS MEXIY bubmmorexa [JOK
https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMU U DJIEKTPOMArHUTHBIMU
KoJeOaHUusAMHU
15 ®opmyna ToMcoHa. 3aKOH COXpaHEHHS SHEPTUU B bubnunoreka [JOK
UJeanbHOM KOoJIeOaTeIbHOM KOHTYpe https://m.edsoo.ru/ff0cb9c4
16 [IpencraBneHue o 3aTyxaromux KoaeOaHUsX. bubnuoreka [IOK

BLIHY)KI[GHHHC MEXaHHYECKHEe KOJIcOaHusI.

https://m.edsoo.ru/ffOcbb86
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Pe30HaHC. BBIHY)K,IICHHBIG SHGKTpOMaI‘HI/ITHBIe
KoJicOaHus

[lepemennsblii Tok. CHHYCOUJAIbHBIN IEPEMEHHBIH
TOK. MOIIIHOCTh IEPEMEHHOTr0 TOKA. AMILTUTYAHOE

bubmmoreka [{OK

17 U JICUCTBYIOLIEE 3HAYCHHUE CUIIbI TOKA U https://m.edsoo.ru/ff0cbd34
HaIpsHKEHUS
18 Tpancdopmarop. [IpousBoacTso, nepenaya u
OTpeOJIEHNE AIIEKTPUUECKON SHEPTUH
YCTpOoNCTBO U MPAKTHYECKOE IPUMEHEHUE
19 ANIEKTPUYECKOTO 3BOHKA, F€HEPATOPa NEPEMEHHOTO brmmorexa [OK
. https://m.edsoo.ru/ff0cc324
TOKa, JIMHUI JIeKTpornepead
DKOJIOTHYECKHE PUCKU IIPU MTPOU3BOJICTBE
20 anekTpodHeprun. KynmbTypa ucronbp30BaHus
AJIEKTPOIHEPTUH B MOBCEAHEBHOMN KU3HU
MexaHnyeckue BOJIHBI, YCIOBUS
21 pacnpoctpanenus. [lepuoa. Ckopocthb bubnuoreka [IOK
pacnpocTpaHeHus U JIJIuHA BOJIHEL. [loniepeunbie u https://m.edsoo.ru/ffOcca54
MIPOJIOJIbHBIE BOJIHBI
29 3Byk. CkopocTb 3ByKa. ['poMKOCTh 3ByKa. BricoTa bubnunoreka [JOK
toHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
23 DJIEKTPOMAarHMTHHIE BOJIHBI, UX CBOMCTBA U bubnuoreka [JOK
ckopocTb. IlIkana seKTpoMarHuTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpuHIMIBI paguoCBs3u U TeneBuaeHus. Pa3putue
cpencTB cBszu. Paguonoxarus
25 KonTtponpHast padota «Konebanus u BOIHBI» bubmorexa LIOK

https://m.edsoo.ru/ffOcc6f8



https://m.edsoo.ru/ff0cbd34
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https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

[IpssMOonMHENHOE pacIpOCTPAHEHHUE CBETA B

26 OJTHOPOAHOM cpene. TodeuHbll UCTOYHUK CBETA Bubmmorexa LIOK
AHOPOA pedte. ' https://m.edsoo.ru/ff0cd350
JIyu cBera
97 OTtpakeHue cBera. 3aKOHBI OTPAKEHUSI CBETA. bubnuorexa [JOK
[TocTpoeHue n300pakeHNH B TNIOCKOM 3epKajie https://m.edsoo.ru/ff0cd4e0
[Ipenomiienue ceera. [lonHoe BHyTpeHHEE
28 oTpaxkeHnue. [IpenenbHbIN yro MmojaHoro bubmorexa HOK
p P T https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKCHUS
29 JlabopaTtopHnast pabota «3mepeHnue nmokazarems bubnuoreka [JOK
MPETOMJIEHHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenne n3odpaxeHuii B TUH3E. bubnuoreka [JOK
30 .
®opmysia TOHKOM JUH3BL. Y BEJITMYEHUE JTUH3BI https://m.edsoo.ru/ffOcddle
31 JlabopaTtopHnas pabota «lccnenoBanue CBOMCTB
M300pakeHUH B JIMH3AX)
Hucnepcus cera. CokHBIA cOCTaB OEIIOTO CBETA.
32 [BeT. JTaGopatopnas padota «HabmroneHue
JMCTIEPCUU CBETa»
Hurtepdepennus ceeta. udpakums crera. bubnuoreka [JOK
33 R
JudpakunoHHas pemeTka https://m.edsoo.ru/ffOced22
34 [Tonepeunocts cBeTOBBIX BOJH. [lonsipuzanms bubmuoreka [JOK
CBETa https://m.edsoo.ru/ffOcf02e
35 OnTHyeckue MpuOOPHI U YCTPOICTBA U YCIOBUS UX
0€30MacHOTO MPUMEHEHUS
['paHuIbl MPUMEHUMOCTH KIaCCUYECKOM
36 MexaHukd. [locTynarel cnenuansHON Teopun Bubmmorexa LIOK
' 4 H P https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
37 OTHOCHUTENHHOCTH OJTHOBPEMEHHOCTH. 3aMe ICHHe bubnunoreka [JOK

BPEMCHHU U COKpAIICHUC IJIMHBL

https://m.edsoo.ru/ffOcfa42
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DHeprus U UMIYJbC PEISITUBUCTCKOM YaCTULIBI.

38 CBs13b MacChl C SHEPTHEH M UMITYJIbCOM. DHEPIHs bubmmorexa [JOK
p Y ' p https://m.edsoo.ru/ff0cfc68
MTOKOS
39 KonTtponsHas padora «Ontuka. OCHOBBI bubnuorexa [JOK
CIIELIMAIBHOM TEOPUH OTHOCUTEIBHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. Dopmyna [Tnanka. DHEPrUsa U UMITYIIBC bubnuorexa [JOK
¢dboTona https://m.edsoo.ru/ffOcfel6
41 OTtkpeiTHE U uccienoBanre GotodPdexra. ONnbIThHI bubnuorexa [JOK
A.T. CroneroBa https://m.edsoo.ru/ffOcffc4
3akonbl poTorhdexTa. YpaBHEeHHE DUHINITEHHA
42 a5 poroaddekra. «KpacHas rpaHuia bubmmorexa [JOK
A - B paHui https://m.edsoo.ru/ff0d015e
dhoTtorddexra
43 JHasnenue ceera. Onbite [1. H. JIeGenena. bubmuorexa [JOK
XUMHAYECKOE IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuyeckue yCcTpoicTBa U MPaKTUYECKOE
44 NpUMeHeHHe: PoTorNeMeHT, GOTOTATIHK,
COJIHEUHas OaTapesi, CBETOIUO]
45 Pemrenue 3aga4y mo reMe «DaeMEHTHI KBAHTOBOU bu6mmoreka [JOK
ONTHKW» https://m.edsoo.ru/ff0d0302
46 Mogenb aroma Tomcona. OnbiTel Pezepdopaa mo bubmuoreka [JOK
paccesinuto a-vyactuil. [lnanerapHas Mojens aroma https://m.edsoo.ru/ff0d091a
bubnuoreka [JOK
47 I1 b
OCTyHatEt Hopa https://m.edsoo.ru/ff0dOafa
N3nyuenue u noruomienre (GOTOHOB MPU MEPEXOe
N bubmuoreka [JOK
48 aToMa C OJTHOTO YPOBHS SHEPTUU HA ApYyroil. Busl

CIIEKTPOB

https://m.edsoo.ru/ff0dOafa



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

49

BousHoBBIE cBOMCTBA yacTull. Bosiabl 1e bpois.
KopnyckynspHo-BoaHOBON Ayann3m. CIOHTaHHOE
U BBIHY)KJICHHOE U3JIy4EHUe

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0ca8

50

OtxkpeiTie paguoaktuBHOCTH. OnBITEI Pe3epdopaa
I10 OIIPENIETIEHUIO COCTaBa PaJHOaKTHBHOIO
W3ITyYCHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6era-, raMmMa-u3Iy4eHuUs.
Bmmsune PaanOaKTUBHOCTH HaA JKUBBIC OPraHU3MbI

52

OTkpbITHE IPOTOHA U HeMTpoHA. M30TOMBI.
Anbda-pacniaa. DIeKTPOHHBIN U MO3UTPOHHBIN
Oera-pacnaj. ['aMma-u3ydeHue

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

53

OHeprus CBA3U HYKJIIOHOB B s/ipe. SInepHble
peakuuu. Snepusiii peaktop. Ilpobnemsl,
MIEPCIIEKTUBBI, DKOJIOTHYECKUE ACTIEKTHI SICPHON
JHEPreTUKU

bu6moreka [IOK
https://m.edsoo.ru/ff0d1356

54

DnieMeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTopl HaOMIOACHUS U PETUCTPAIIUN
3JIeMEHTapHBIX YacTuil. Kpyribrii cTou
«DyHnameHTalnbHbIC B3auMoAeHCTBUA. EqUHCTBO
(hbM3UYECKON KapTUHBI MUPAY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé31H0T0 HeOa. Co3Be3nus, spKue 3BE3 b,
IUTAHETHI, NX BUANMOe ABrkeHne. ColHeuHast
cucTreMa

56

Comnne. ConHeyHast akTUBHOCTE. MICTOUHUK
sHeprun CoJIHIIA U 3BE3]T

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3bI
IJIaBHOM TOCJIE0BATEILHOCTH. BHyTpeHHEe



https://m.edsoo.ru/ff0d0ca8
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cTpoeHnue 38€3/1. COBpeMEHHBIE NPEACTABICHUS O
MIPOUCXOXAEHNUHU U 3BoJroLnu CoJiHLa U 3BE3]1

58

Mneunsiii [Iyre — Hama ['anakruka. Ilonoxenue
n nerokenne Comana B I'amakTuke. ['anakTuky.
UépHbIe ObIpbI B A/Ipax TAIAKTUK

59

Bcenennas. Pa30eranue ranaktuk. Teopust
Bosemoro B3peiBa. PenukroBoe nznydyeHue.
MeraraiakTuka

60

Hepemennsie mpo6iieMbl aCTpOHOMUHT

61

KonTtponpHas padoTa «71€eMEHTHl aCTPOHOMHUHU U
acTpOPU3UKNY

62

O606maromuii ypok. Ponb ¢pusuku u acTpoHOMUN
B DKOHOMHUYECKOM, TEXHOJIOTHISCKOM, COIMATBHOM
1 3TUYECKOH cdepax AesITEIHPHOCTH YeIOBEKa

63

O6o06matomuii ypok. Poss 1 Mmecto ¢pusnku u
ACTPOHOMHUHU B COBPEMEHHOW HAYYHOW KapTHUHE
Mupa

64

O6o06matomuii ypok. Pons pusuveckoit reopuu B
(hopMUpPOBaHHUHU TIPEACTABICHUHN O (GU3NICCKOM
KapTHHE MHpa

65

O6o006maromuii ypok. Mecto Gpuandeckoir KapTHHbI
MUpa B 00IIIEM PsiTy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEACTABICHHUIA O IPUPOIC

66

PesepBHbIil ypok. MaruutHoe noJie.
DNEeKTpOMarHuTHask UHIYKIUS

67

PesepBHbIil ypok. OnTuka. OCHOBBI CIEIMaTbHON
TEOPUU OTHOCUTEIIBHOCTH




68 Pesepublit ypok. KBanTtoBas ¢usmka. D1eMeHTHI 1 bubnuorexa [JOK
ACTPOHOMHH U aCTPOPUUKH https://m.edsoo.ru/ff0d1784
OBULIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» dusuka, 10 kinace/ Msikumies I'.4., Byxosues b.b., Corckuit H.H. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiiectBo «M3aaTenbcTBO
«IIpocsewenue»

Metonndeckoe mocodue. dusuka. 10-11 kmace (2022 1.)

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

Metonndeckoe nmocodue. dusuka. 10-11 kmacc (2022 1.)

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
NHTEPHET

HOK

Yuun.py

ECO
MoanucaHo undppoBo NOANUCHIO:
MYHULINMNAIbHOE ABTOHOMHOE
OBLLEOBPA3OBATEJIbHOE YYPEXOEHNE
"CPEOHAA OBLLIEOBPA30OBATE/IbHAA LLUKOJIA
Ne 28" I. CbIKTbIBKAPA
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