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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usnke 0a30BOTO ypOBHS HAa YPOBHE CpPEIHEro OOIIeTro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOXKEHHM U TpeOOBaHUN K pe3ysibTaTam
OCBOCHHMSI OCHOBHOM 00pa3oBaTelbHON MNporpaMmmbl, npenacraBieHHbix B OI'OC
COO, a Ttakxke c¢ yuetoMm (enepanpHOil paboueil MpOrpaMMbl BOCIIHMTAHUS U
KOHIICTIIIUY TIPENoIaBaHus ydyeOHoro mpenMera «Du3nka» B 00pa3oBaTEIHHBIX
OpTraHu3aIUAX Poccuiickon denepanuy, peanu3yommx OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

ConmepxaHue mporpamMmbl MO (PU3MKE HampaBieHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTuHbI Mupa oOy4varomuxcs 10—11 knaccoB mpu 00yueHun
ux (u3nKe Ha 0a30BOM YPOBHE HAa OCHOBE CHCTEMHO-JIEATEILHOCTHOTO TMOIX0/1a.
[Tporpamma no ¢usuke coorsetcTByeT TpedboBanusim GI'OC COO k miiaHupyeMbIM
JUYHOCTHBIM, TIPEJAMETHBIM U METANPEIMETHBIM pe3yJibTaTaM OO0YUYEHHUsI, a TaKkKe
VUYUTBHIBAET HEOOXOAMMOCTh pealM3alldd MEXIPEAMETHBIX CBs3el (u3uku ¢
€CTECTBEHHO-HAYYHBIMH yUYE€OHBIMU IIpeIMeTaMu. B Hell onpeensoTcss OCHOBHBIC
1eIN u3ydeHus: (PU3MKU Ha ypOBHE CpeTHEro o0IIero 0opa3oBaHus, IUIAHUPYEMBIE
pe3yabTaThl OCBOCHUS Kypca (PU3UKH: TUYHOCTHBIC, METAIIPEMETHbIE, PEIMETHBIC
(Ha 6a30BOM ypOBHE).

[Iporpamma 1o gu3MKe BKIIOYALT:

* IJITAHUPYEMBbIE PE3YJIbTaThl OCBOCHHS Kypca PU3UKU Ha Oa30BOM YPOBHE, B

TOM YHCJIE IPEAMETHBIE Pe3yJIbTAThI 110 T'0J1aM O0Y4YCHUS;

« cozepkaHue yueOHoro npeamera « @u3nkay 1o rogaMm o0y4deHusl.

®du3rka Kak Hayka O Hambojee OOMIMX 3aKOHAX MPHUPObI, BHICTYIMAas B
KauecTBe y4eOHOro MmpeaMeTa B IIKOJIEe, BHOCUT CYIIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHMI 00 okpy:xatouieM Mupe. LlIkonbHbIN Kypc UMK — cucteMooOpa3yromui
JUJIS €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJBbKY (PM3UYECKHUE 3aKOHBI
JeKaT B OCHOBE IMIPOIECCOB M SIBJICHUN, H3y4aeMbIX XUMHEH, OHOJIOTHEH,
dbusnyeckoir reorpaduei W actpoHomMuel. lcmonp3oBaHME W AKTUBHOE
NpUMEHEHUE  (PU3MUECKUX 3HAHUM  OMpenesseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTHI B c(hepe SJHEPreTUKH, TPAHCIIOPTA, OCBOCHUSI KOCMOCA,
MOJYYEHHS] HOBBIX MaTEpPHalOB C 3aJlaHHBIMU CBOWCTBaMHU U Jpyrux. M3ydenue
(bU3MKKM BHOCUT OCHOBHOM BKJIaJ B (DOPMUPOBAHNUE €CTECTBEHHOHAYYHOW KapTHUHBI
Mupa oOydJaromuxcs, B (POpMUPOBAHWE YMEHUW NPUMEHATh HAYYHBIM METOJ
MO3HAHUS TIPU BHITIOJTHEHUU UMH YYEOHBIX UCCIICIOBAaHUMN.

B ocHOBY Kypca Ghu3HKH 17151 YPOBHS CPEAHETO 0011IeT0 00pa30BaHMs MOJIOKEH
psI UAeH, KOTOPbIE MOKHO PaCCMaTpUBaTh KaK MPUHIIUIIBI €r0 MOCTPOEHUS.



Hoes yenocmunocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTHYECKH
3aBEPILCHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3/iesioB (PU3UKU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B cOOTBETCTBHMM ¢ HEH MaTepuan Kypca (U3UKH
o0OBeaMHEH BOKPYr (U3HUECKHX Teopuid. Bemymmm B Kypce SBISCTCS
dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTe€pUH, BEIIECTBE U
oJie.

Hoes cymanumapuzayuu. EE peanuszanus mNOpeArnosaracT HCHOJIb30BaHHUE
TYMaHUTAPHOTO TOTEHIMaNa (U3NYECKOW HAyKH, OCMBICIICHUE CBSI3U Pa3BUTHS
(bU3HMKY ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUCCKIMHU, HDABCTBEHHBIMH
U DKOJIOTUYECKUMU TTpoOIeMaMu.

Hoes npuxnaonou nanpasnrennocmu. Kypc pu3uku npeamnoaracT 3HaKOMCTBO
C IIMPOKUM KPYrOM TEXHUYECKUX U TEXHOJIOTMYECKHUX MPHUIIOKEHUN U3YUEHHBIX
TEOPUH U 3aKOHOB.

Hoes oskonocuzayuu peanusyeTcsi TMOCPEICTBOM BBEACHHUS 3JIEMEHTOB
CoJIep>KaHusl, TOCBALICHHBIX 3KOJOTHYECKUM ITPOOIEMaM COBPEMEHHOCTH, KOTOPbIE
CBSI3aHbI C PA3BUTHEM TEXHUKU M TEXHOJIOTMH, a Takke OOCyXIeHUus MpoOiem
PaLMOHAIBHOTO MIPUPOIONOIB30BaHUS U 3KOJIOTHYECKONW OE301MaCHOCTH.

Crep)KHEBBIMH 3JIEMEHTAaMU Kypca (U3MKM Ha YpPOBHE CPEIHEro OOIero
oOpa3oBaHus SBIAIOTCS (pu3nyeckue Teopuu (PopMUpOBaHUE MPEACTABICHHUN O
CTPYKTYpE MOCTPOEHUs (PU3UUECKON TEOPUH, POJIN (PYHIAMEHTAIBHBIX 3aKOHOB U
IIPUHIIUIIOB B COBPEMEHHBIX MPEACTABICHUAX O IPUPOAE, TPAHULIAX TPUMEHUMOCTH
TEOPHA, ISl ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOAX0J B Kypce (DU3MKU peau3yeTcs Mpexse
BCEro 3a CYCT OpPraHM3alMHM SKCIEPUMEHTAIbHON NEATEIbHOCTH OO0YYarolIuXCs.
Jl51s 6a30BOTO ypOBHS Kypca GU3UKH — 3TO UCIIOJIB30BAHUE CUCTEMBI (PPOHTATBHBIX
KpPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U J1a00paTOPHBIX paboT, KOTOPbIE B IpOrpaMMe
no (usnuke OObENUHEHBI B OOIIMH CMHCOK YYEHHMYECKUX MPAKTHUECKHX pPabdoT.
Boienenre B yKa3aHHOM TNI€pedyHE JabOpaTOpPHBIX padOT, MPOBOAUMBIX IS
KOHTPOJISI U OIICHKH, OCYIIECTBIISIETCS] YYIaCTHUKaMH 00pa30BaTEIBHOTO Mpolecca
UCXOJI1 U3 OCOOEHHOCTEW TUIAHMPOBAaHUS U OCHAIleHUS KaOuHeTa ¢usuku. [Ipu
3TOM oOO0ecreunBaeTcs OBJaJeHHEe OOydYaloIUMUCS YMEHUSMU TMPOBOJIUTH
KOCBEHHBIC HM3MEPEHHMsI, MCCIICIOBAHUS 3aBHCHUMOCTEH (M3MUECKUX BEIUYHH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHUMaHKE yAETISETCS PEIICHUIO PACUCTHBIX M KAUECTBEHHBIX 3a/1a4.
[Tpu 3TOM AJI pacUETHBIX 3a/1a4 IPUOPUTETOM SIBJISIIOTCS 3aJ1a4M C SIBHO 33JaHHOMN
GuU3MYECKO MOJENbl0, TO3BOJSIIONIMNE TPUMEHITh H3yYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK W3 OJHOTO paszjenia Kypca, TaK W UHTErpUpys 3HAHUS U3



pa3HbIX pas3znenoB. [IJig KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIFOTCS 3aJaHHs Ha
OOBsICHEHHE TMpPOTEeKaHUsl (U3MYECKUX SIBJICHUM M MPOILIECCOB B OKpYXKAIOIICH
KU3HM, TpeOyromue  BblOOpa  (u3Myeckoil  Mojenu I CUTYyalluu
IPAKTUKOOPHUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusiMu @I'OC COO k MaTepuanbHOTEXHUYECKOMY
oOecrieyeHnt0 yuyeOHOro mpoiiecca 0a30BbIi YpOBEHb Kypca (PU3MKU Ha YPOBHE
cpemHero oo6mero 0o0pa3oBaHMS MOJDKEH HM3Yy4aThCs B YCIOBHUSX MPEAMETHOTO
KaOuHeTa (U3MKU WU B YCIOBUSAX HHTETPUPOBAHHOTO KaOWHETa MpPEeIMETOB
€CTECTBEHHO-HAYYHOT0 IHKJIA. B kaOuHere (U3NKU JOKHO OBITh HEOOXOIUMOE
nabopaTopHoe 00OpyJOBaHWE ISl BBINOJIHEHUS YKa3aHHBIX B IporpaMMme I0
¢u3MKe yUYeHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE 000pyI0BaHUE.
OOyuenune mpenMeTy (u3HKa BEAETCA C HCIOIB30BAaHHEM OOOPYIOBAHUS IS
oOpasoBarenpHOro enrpa Touka Pocra.

JleMoHCcTpallMOHHOE  00OpyaoBaHHe (OPMHUPYETCS B COOTBETCTBUHM C
OPUHIIAIIOM MHUHUMAJIBHON JOCTaTOYHOCTH W O00ECIEeYMBACT TOCTAHOBKY
NEPEYUCIICHHBIX B TMpOrpaMMe MO (HU3UKE KIIOYEBBIX JAEMOHCTPAUNA IS
UCCIIEIOBAaHMSI ~ M3YyYae€MbIX SIBJIEHMH M  IPOLECCOB, OSMIHUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHECHHM.

JlaGopatopHoe oOOpynoBaHUE ISl YYEHHUYECKUX MPAKTUUECKUX pabdoT
dbopMupyeTcss B BUAEC TEMATHYECKUX KOMIUIEKTOB M OOECIEUMBAETCA B PacucTe
OJJHOTO KOMIUIEKTa Ha JABYX oOyvarommxcsa. TeMaTnyeckue KOMILIEKTHI
JabopatopHOTO 000pYyIOBaHUS JOJDKHBI OBITH IOCTPOCHBI HAa KOMIUIEKCHOM
UCTIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX NMPHUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUIL.

OCHOBHBIMH TIEJIIMH U3y4eHUs] PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCSI:

« (opMHpOBaHHE HHTEpeca M CTPEMJICHUS OOYyYarolMXCi K HAYYHOMY
W3YYCHUIO TIPUPOJBI, Pa3BUTHE WX HHTEIUICKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHUE MPEACTABICHUI 0 HAYYHOM METOJIe MO3HAaHUA U (POopMHpOBaHUE
UCCJIEIOBATENILCKOIO OTHOIIECHHUS K OKPYKAIOUIUM SIBICHUSM;

+ (opMHpoBaHHE HAYYHOTO MHUPOBO33PEHHSI KaK Pe3yIbTaTa U3yueHHUs OCHOB
CTpOCHHMSI MaTepUH U (HyHIaMEHTATBHBIX 3aKOHOB (DM3HKHU;

« (opmupoBanue yMeHHNI OOBICHITH SBICHUS C HCIOJIH30BAHUEM
bu3MYecKuX 3HAHUHN U HAYYHBIX JJOKA3aTeIbCTB;

 (dopMmupoBaHHE TPEACTABICHUN O ponu (DU3UKK I Pa3BUTHS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTmxeHune 3Tux 1eneil o0ecreurnBaeTcss pelleHrueM CIEIyIOUX 3a1ad B

npolecce u3ydeHus Kypca GU3NKH Ha ypOBHE CpEHEro o01ero oopa3oBaHus:



+  TpHOOpETEeHHE CUCTEMBI 3HAHUM 00 001MX PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKIIOYAs MEXaHUKY, MOJIEKYJSIPHYIO (U3HKY,
ANIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY M SJIEMEHTHI acTpO(PU3HKH;

- ¢opMHUpOBaHME YMEHHI TNPUMEHATH TEOPETHUECKUE 3HAHUS JUIA
OOBsICHEHHsI (PU3MYECKHX SBJICHUA B TPUPOJAE H JUISI TPHUHITHUS
NPaKTUYECKHUX PEIICHUI B MOBCETHEBHOMN JKU3HU;

+ OCBOCHHME CIIOCOOOB pELICHHS Pa3IUYHBIX 3aJad C SIBHO 3a/JaHHOU
¢usnueckoil MoJenblo, 3aaay, MOAPA3yMEBAIOIIUX CAMOCTOSATEIBHOE
co3JlaHue (hpu3nYecKoi MoJIeNu, aJleKBaTHOM YCIOBUSAM 33a/1a4H;

+ TOHMMaHHE (U3NYECKUX OCHOB U TMPHUHIUIOB ACHCTBHUS TEXHUUYECKUX
YCTPOUCTB U TEXHOJOTHUECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

+  OBJIaJICHUE METOJAaMU CAMOCTOSITEIFHOTO TIJIAHUPOBAHUS WU TIPOBEIACHHUS
$u3nYECKUX SKCIIEPUMEHTOB, aHalM3a W HHTEPHpETaluu HH()OpMAIIIH,
OIpE/IENICHUS IOCTOBEPHOCTHU MOJyUYEHHOTO Pe3yJIbTaTa;

 CO3JaHME YCIIOBUHM JI Pa3BUTUS YMEHHM MPOEKTHO-HUCCIIEN0BATENIbCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wusydenue ¢usuku (0a30BbI YpOBEHb) Ha YPOBHE CpPEAHEro OOLIEro
oOpazoBanus otBoauTcs 136 vacos: B 10 kiacce — 68 yacoB (2 4aca B HENENIO), B
11 kmacce — 68 yacoB (2 yaca B HE/ICIIO).

[Ipennaraemerii B mporpamMme MO (QHU3UKE TMEPEeYeHb JIAOOPATOPHBIX H
OPAKTUUECKUX padoT SBISETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JENaeT BBIOOD
NpOBEJCHUS J1a0OpaTOPHBIX pPabOT U OMBITOB C YYCTOM MHIUMBUIYaJIbHBIX
0COOEHHOCTEN 00yUarOIINXCS.

COJAEPKAHUE OBYYEHUS

10 KVIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUS

dusnka — Hayka o nmpupoje. Hayunbeie METOAbI MO3HAHUS OKPYKAKOIIETO
Mupa. Ponp skciepuMeHTa 1 TEOpUH B IIPOLECCE NTO3HAHUS ITPUPOJIBI.
DKCnepuMeHT B (U3HKE.

MonenupoBanue (puznyeckux sIBICHUN U TporieccoB. HaydHbie THMOTE3HI.
dusnueckre 3aKOHbI U T€OpuH. ['paHUIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
ITpuHIUIT COOTBETCTBUS.

Ponb u Mecto pusuku B GOpMUpPOBAHUU COBPEMEHHON HAy4YHOM KapTHUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIIOACH.



Jlemoncmpayuu
AHanmoroBele W TM(GPOBBIE H3MEPHUTEIBbHBIE MPUOOPHI, KOMITHIOTEPHBIC
JIaTYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe ABMKEHUE. OTHOCUTENBHOCTh MEXAaHUYECKOTO JBHYKEHUA.
Cucrema orcuera. Tpaekropus.

[lepemenienne, cKOpoCcTh (CpefHsii CKOPOCTb, MTHOBEHHasi CKOPOCTb) U
YCKOPEHHE MaTE€pUaIbHOW TOYKH, MX HPOEKIUU HAa OCH CUCTEMBI KOOpJHHAT.
CrnoxxeHue nepeMenieHui 1 CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE MPSMOJIMHEHHOE ABMKeHuE. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHS, IMyTH U
MEPEMEILICHHS] MATEPUATIbHOM TOUKU OT BPEMEHH.

CBoOoiHOE TasieHre. Y CKOpeHUE CBOOOIHOTO MaiCHUSI.

KpuBonmHenHoe NBMKEHUE. J[BUKEHNE MaTEpUAIIBHON TOUKH 10 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJIK CKOPOCTBIO. YTJIOBasi CKOPOCTh, JINHEWHAsI CKOPOCTb.
[Tepuon u yactota obpauenus. LleHTpocTpeMUTeaIbHOE yCKOPEHHE.

TexHUuecKue yCTpPOWCTBA W IMPAKTUYECKOE IPUMEHEHHUE: CHUIOMETD,
JBUKEHUE CHAPSA0B, LIEMTHBIE M PEMECHHBIE TIEpEIayu.

Jlemoncmpayuu

Mopnenb cucTeMbl OTCUETa, WIUTIOCTPALMS KUHEMATUYECKHX XapaKTEPUCTHK
JBH>KCHUS.

[Tpeobpa3zoBanue ABMKEHUIN C UCTIOIB30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3pe’KEHHOM IPOCTPAHCTBE.

HaGntogenue aBuxkeHus Tena, OpOUIEHHOrO MOJ YIVIOM K TOpPU30HTY M
TOPU30HTAJIBHO.

N3mepeHne ycKopeHHsi CBOOOTHOTO MaICHUS.

HamnpaBnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

M3yyeHne HEpaBHOMEPHOI'O ABMKEHUS C LIEJIbIO ONPENEICHUS] MIHOBEHHOMU
CKOPOCTH.

HccnenoBanrie COOTHOLIEHUS MEXKIY MyTSIMU, TPOUIEHHBIMH TEJIOM 32
MOCJIeIOBATEIbHbIE PaBHbIE MPOMEXYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3ydeHne IBMKEHUS IapUKa B BA3KOU )KUIKOCTH.

N3yuyenue ABMKEHUS TeNa, OPOLIEHHOTO TOPU30HTAIBHO.



Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['anmumes.  IlepBblii  3akoH  HeroToHa.
NHepunalibHbIe CUCTEMBI OTCUETA.

Macca tena. Cuna. [Tpunnun cynepno3uniuu cui. Bropoit 3akon HetoTona jist
MaTepuaibHON TOUYKU. TpeTuii 3akoH HbroTOHA 17151 MaTepuaabHbIX TOUYEK.

3akoH BceMupHoro TtaAroteHus. Cuna Tskectu. llepBas Kocmuyeckas
CKOpOCTb.

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

Tpenue. Bunbl Tpenus (mokos, CkoiabkeHus, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus CKOJIBXKEHUS U cuila TpeHus nokosi. Koagduuuent TpeHus.
Cuita conpOTUBIIEHU NPU IBU>)KEHUU TEJa B AKUIKOCTH WUIIU Ta3e.

[TocTtynaTenpHOE U BpalllaTelibHOE JBMKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHTENBHO OCH BpamieHus. llnewo cumnbl. YcnoBus
paBHOBECHS TBEPAOTO TeENA.

TexHuyeckue yCTpONCTBA W NPAKTHUYECKOE NPUMEHEHHE: IOJUIUITHUKH,
JIBU>KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenue nHepuuu.

CpaBHEHHE MacC B3aMMOJICHCTBYIOIINX TEI.

Bropoii 3akoH HproToHa.

N3mepenune cuil.

CroxeHune CHIL.

3aBUCUMOCTH CUJIbI YIIPYTOCTH OT AeOpMalluu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOAbEME U MaJCHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

VY ciioBus paBHOBECHUS TBEPAOTO Teia. BUibl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3yuyenue aBuKeHUs: OpycKa 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CUJI YIPYTrOCTH, BO3HHKAIOIIMX B MPYXKUHE U
PE3UHOBOM 00pasIie, OT ux AedopMaIium.

HccnenoBanne ycimoBUl paBHOBECUS TBEPAOTO Tela, HMEIOMIET0 OCh
BpalleHUS.

Tema 3. 3akonbl COXpaHEeHUs 8 MEXAHUKE

NMnynbe MaTtepuanibHOM TOYKM (T€Jia), CHUCTEMbl MATEPHUAIBHBIX TOYEK.
Nmnynbe CUIibl 1 U3MEHEHHUE UMITYJIbCA Tejla. 3aKOH COXPAHEHUS UMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaGoTa cuiibl. MOIITHOCTH CHJTBI.



Kunernyeckass sHeprust marepuanbHON TOuku. Teopema 00 H3MEHEHHUH
KMHETHYECKOW SHEPTHH.

[MoreHnuaabHas DHEPTHS. [MorennunanbHas DHEPTUs yIpyTo
nehopMUpOBaHHON NPYKUHBI. [ToTeHITMATbHAS SHEPTHUS Tea BOJIU3H MOBEPXHOCTH
3emiH.

[ToTeHMaIbHEIE U HEMIOTEHI[NAIBHBIE CHIIBI. CBs13b paboTHI

HENOTEHIHUAIBHBIX CUJI C U3MEHEHUEM MEXAaHUYECKOW SJHEPTUU CUCTEMBI TE.
3aKOH COXpAHEHUSI MEXAHUYECKON SHEPTHUH.
Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHUE: BOJOMET, KOIEp,
MPY>KUHHBIN TUCTOJIET, IBUXKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUs UMITYJIbCa.

PeakTuBHOE IBUKCHUE.

[Tepexoa MOTEHIMATBHON YHEPTUHA B KHHETHYECKYIO U 00OpaTHO.

Vuenuuecxuii sxcnepumenm, 1abopamopvle pabomol

N3ydenne aOCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOUIBIO JABYX OJIMHAKOBBIX
HHUTSHBIX MasTHHKOB.

HccnenoBanne CBsA3U pabOTHI CHIIBI ¢ U3MEHEHUEM MEXaHWYCCKOW SHEPIHHu
TeJIa Ha IPUMEPE PACTSKEHUS PE3UNHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. Ocrogbl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHSI MOJICKYJIIPHO-KUHETUUECKON TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Hubddysus. Xapakrep ABUKEHUS WU
B3aUMOJECUCTBUS YaCTULl BewecTBa. MoJenu CTpOCHUS Ta30B, XKUIKOCTEH H
TBEPJIBIX TEJ U 00BICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeliei. Macca u
pa3Mmepsl Mosiekyll. KonnuectBo BemectBa. [TlocTtositHHas ABoraapo.

TennoBoe paBHOBecue. Temneparypa u e¢ usmepenue. lllkana temmeparyp
Llenbcus.

Moaens naeanbHoro raza. OCHOBHOE ypaBHEHHUE MOJIEKYISIPHOKUHETUYECKOM
TEOpUU HJICATBbHOTO Ta3za. AOCONIOTHAas TeMIleparypa Kak Mepa cpeaHein
KMHETUYECKOW PHEPruM TEIUIOBOro ABMKEHMS yactull rasza. lllkanma temmepatyp
KenbBuna. T'a3oBbie 3akoHbl. YpaBHeHHME MeHneneeBa—Knamneiipona. 3akoH
Hanerona. M3omponecchl B U1€aIbHOM Ira3e ¢ MOCTOSHHBIM KOJIMYECTBOM BEIIECTRA.
['paduyeckoe npeacraBieHUEe U30MPOIIECCOB: U30TEPMaA, U30X0pa, 3o0apa.

TexHuyeckne yCTpOHMCTBA M MPAKTUYECKOE TMPUMEHEHUE: TEPMOMETP,
Oapomerp.



Jlemoncmpayuu

OnwITHI, JOKA3BIBAIONIME AUCKPETHOE CTPOEHUE BelecTBa, ¢oTtorpaduun
MOJIEKYJI OPTaHUYECKUX COCIMHEHMUIA.

OmnbITel 0 U dY3Un KUIKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mogens onbita lllTepHa.

OnBbITHI, JIOKAQ3bIBAIOIIINE CyIIECTBOBAHUE MEXKMOJIEKYJIIIPHOTO
B3aUMOJICHCTBUA.

Mojenb, WILTIOCTpUpYIOIIasl IPUPOy AaBJICHUS ra3a Ha CTCHKHM COCy/a.

OnbITE, WUIIOCTPUPYIONIUE YpPaBHEHUE COCTOSIHUS UJCAIBHOTIO rasa,
M30MIPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvle pabomol

Onpenenenue Macchl BO3[yXa B KJIACCHOM KOMHAT€ HA OCHOBE H3MEpPEHHIA
00BEMa KOMHATHI, JIaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXK]y IMapaMeTpaMu COCTOSHUS pPa3peKeHHOTO
rasa.

Tema 2. Ocrogbl mepmoounHamuxu

TepMmoannamuueckass cucteMa. BHYTpeHHsIsI SHEpPrusi Te€pMOAUHAMHYECKOMN
CUCTEMBI U cIoco0bI €€ n3MeHeHus. KonuuecTBo TenminoTel u padora. BHyTpeHHss
HEPrus  OJHOATOMHOTO  HWJ€alIbHOro  raza. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTb, KOHBEKIIUS, U3JIyUeHUE. Y AeNbHAsI TEIJIOEMKOCTh BEIIECTBA.
KosnuecTBO TEIIOTH pH TEILIONEpEaAYe.

[lonatue 006 amuabatHOM Tiporiecce. IlepBbIil 3aKOH TEpPMOAMHAMUKHU.
[IpumMeHeHue mepBOro 3akOHa TEPMOJMHAMMKHM K H3ompoleccam. ['paduueckas
UHTEpHIpeTanus padoThl raza.

Bropoii 3akon TepmoguHamuku. HeoOpatuMocTh MpoiieccoB B MPUpPO/IE.

TeruioBple  MammHbl.  [IpuHOMOBI  AEHWCTBUS — TEIJIOBBIX — MAILMH.
[IpeoOpazoBanusi sHEpPruM B TEIUIOBBIX MamuHax. KoadduiueHt nose3Horo
nerictBus TeruioBo MamuHbl. [ukn KapHo m ero xosdduimeHT mM0ae3HOrOo
JENUCTBUS. DKOJIOTHUYECKUE MPOOIEMbI TEIUIOIHEPTETUKH.

TexHuueckue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHUE: JBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIHHUK, KOHAUITMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTPEHHEH SHEPruu Tejia MPU COBEPIICHUH PaOOThI: BHLIET
npoOKW W3 OYTBUIKM TOJA JCHCTBHEM CKAaTOTO BO37yxXa, HarpeBaHue s¢dupa B
JaTyYHHOM TpyOKe MyTEeM TpeHHUs (BUICOJEMOHCTpALIHS).

N3meHeHue BHYTpEeHHEH SHEpTrun (TeMIiepaTyphl) Teja Npy Terionepeaaye.

OnpIT 0 a1a0aTHOMY PACIIUPEHUIO BO3TyXa (OMBIT C BO3AYIIHBIM OTHUBOM).



Monenu mapoBoil TypOUHBI, IBUTATENS BHYTPEHHETO CTOPAHUSI, PEaKTUBHOTO
JIBUTATEJISL.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepenne yaenbHON TEMI0EMKOCTH.

Tema 3. Acpecammnsie cocmosanus eeuecmea. Dazosvle nepexoovl

[TapooOpazoBanue u koHAeHcanus. Mcnapenne n kuneHue. AOCOTIOTHAS U
OTHOCUTEJbHASI BIIAXXHOCTh BO31yxa. HacellieHHbI map. YaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUSI OT AaBJICHHUS.

Tsepnoe teno. Kpucrammnueckue u amopdHbie Teraa. AHU30TPONUS CBOMCTB
kpuctamioB. JKunkue kpuctamisl. CoBpeMmeHHble MaTepuainbl. llmaBienne u
KpUcTayuM3anus. Y aefibHas TerioTa miasieHus. Cyonumarusi.

YpaBHeHuUe TerIoBoro OaaaHca.

TexHuyeckue YCTpOHCTBA M TMPAKTUYECKOE MPUMEHEHHE: TUTPOMETpP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU TOJYYCHUS COBPEMEHHBIX MAaTEpUANIOB, B
TOM YHUCJIE HAHOMATE€pPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiICTBA HACBHILLIEHHBIX TAPOB.

Kunenue npu nmoHW>KEHHOM JIaBJICHUH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U MJIAaBJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.

JleMoHcTpanus KpucTajioB.

Yuenuueckuii sxcnepumenm, n1abopamophsle pabomuwl

N3mepeHrie OTHOCUTENIbHOM BIaKHOCTH BO3/1yXa.

Pa3znen 4. JaekrpoauHamMuka

Tema 1. Inexkmpocmamuxa

DnekTpu3anus Tea. DNeKTPUUYECKUil 3apsia. J[Ba BUa 3JEKTPUUECKUX 3apsa0B.
[IpoBOAHWKHM,  JOUAIEKTPUKK W  TMOJYNPOBOJHHMKUA. 3aKOH  COXpPaHEHUS
AIEKTPUUYECKOTO 3apsia.

B3anmoneiictBue 3apsanoB. 3akoH Kynona. TodyeuHbIld dJNEKTPUYECKUN 3apsil.
Onektpuueckoe moje. Hanpsok€HHOCTh  3iekTpudeckoro mons. [IpuHoun
CYyNEPHO3ULIUNA 3IEKTPUUECKUX MOoJeh. JIMHMU HAnpsiKCHHOCTU 3JIEKTPUUYECKOTO
oJIsl.

Pabota cun sanextpocratuyeckoro noiist. [loreniman. Pa3HOCTh MOTEHIIMATIOB.
[IpoBOAHUKN M AMDIIEKTPUKH B AJIEKTPOCTATUYECKOM moJie. Jlusnexkrpuueckas
MPOHUIIAEMOCTb.

DNeKTpoeMKOCTh. KoHIeHCaTOp. DIEKTPOEMKOCTh IJIOCKOTO KOHJIEHCATOPA.
DHeprust 3apsHKEHHOr0 KOHJEHCATopa.



TexHn4eckrue yCTpOMCTBA M IPAKTUUYECKOE IPUMEHEHUE: 3SIIEKTPOCKOII,
AIEKTPOMETpP, DJIEKTPOCTATUYECKas 3alllUuTa, 3a3eMJICHHUE JJIEKTPONPUOOPOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS AJIEKTPOMETPA.

B3auMoencTBre HAIEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE T0JIC 3aPSKEHHBIX TEl.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTAaTUYECKAS 3aLIUTA.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TTOJIE.

3aBUCUMOCTB 3JIEKTPOEMKOCTH IIJIOCKOT'0 KOHJIEHCATOPA OT IO M TIIaCTHH,
pACCTOSIHUS MEK1Yy HUMU U TUDJICKTPUUECKON IMPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOTO KOHIEHCATOpA.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHune 3eKTPOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paziuunvix cpedax

DNEKTPUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHHUS JIIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia toka. [locTosIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LETH.

DJIEKTPUYECKOE CONPOTHUBIICHUE. Y IEIIBHOE COIPOTUBJICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapALIEIbHOE, CMEIIAHHOE COCIUHEHNE IIPOBOIHUKOB.

PaGora »snextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomHOCTB
AIEKTPUYECKOTO TOKA.

DNEeKTpOJBIXKYIAs CUjla U BHYTPEHHEE COINPOTUBICHHWE HMCTOYHHKA TOKa.
3akoH Oma 11 OHOM (3aMKHYTOM) 3yieKTpuyeckoi uenu. Kopotkoe 3ambikaHue.

DJIEKTPOHHAasi ~ MPOBOJMMOCTb  TBEPIABIX  METAJIOB. 3aBUCUMOCTh
CONPOTUBJICHUSI METAIJIOB OT TemIiepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynpoBOIHUKH. CobcTBeHHas 151 IIPUMECHAas MIPOBOJIUMOCTh
NoJIynpoBOJHUKOB. CBoiicTBa p—N-niepexonaa. [lomynpoBoIHUKOBBIE TPUOOPHI.

ONEeKTpUYeCcKuid TOK B pacTBOpax M  paciuiaBax  3JIEKTPOJIMUTOB.
DIIEKTPOJINTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.

DJIEKTpUUECKHT TOK B Ta3zax. CaMOCTOSTENbHBIA W HECAMOCTOSTEIIbHBIN
pazpsaa. Monnus. [Lnazma.

TexHudeckue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHE: aMIIEPMETP,
BOJBTMETP, pEOCTaT, HMCTOYHMKHA TOKa, »JJEKTPOHArpeBaTeiibHbIe MNPUOOPHI,
AJIIEKTPOOCBETUTEIIbHBIEC TTPUOOPHI, TEPMOMETP COMPOTUBIIEHHUS, BAKYYMHBIN JTHO/I,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, MOTYTTPOBOTHUKOBBIN U0/, TATbBAHUKA.



Jlemoncmpayuu

W3mepeHne Cuilbl TOKA U HaIIPSIKEHUS.

3aBUCUMOCTh COIPOTHUBJIECHUS IMJIMHIPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IO TIOTIEPEYHOr0 CEUEHUS U MaTepuaa.

CMemaHHOe COeIMHEHUE TPOBOHUKOB.

[IpssMoe wu3MepeHHe DIEKTPOABMKYIIEH cuibl. KopoTkoe 3aMbIkaHue
raJbBaHUYECKOTO AJIEMEHTA U OLEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHUMOCTh CONIPOTUBIICHUSI METAIJIOB OT TEMIIEPATYPBHI.

[IpoBOIMMOCTH AJIEKTPOIUTOB.

W ckpoBoii paspsa M IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul I3yuenue

CMEIIaHHOTO COEUHEHUSI PE3UCTOPOB.

M3mepeHne IeKTPOABMKYIIEH CHIIBI MCTOYHMKA TOKa U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextposusa.

Me:xnpeaMeTHble CBS3H

N3yuyenue kypca ¢usuku 6a30Boro ypoBHs B 10 Kiacce OCylIeCTBIISIETCS C
YU4E€TOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMu MaTeMaTHKH,
OMOJIOTMH, XMMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnule nonamusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAy4YHOI'O
MO3HAHUA: SIBJIEHWE, HAay4yHbId (akT, Tunores3a, (u3nUecKass BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pellieHre CUCTEMbI YpaBHEHUM, JIMHEHHast QyHKIIUS, Tapadoa,
runepOosia, ux rpaguku W CBONCTBA, TPUTOHOMETpUYECKHME (YHKIIMH: CHUHYC,
KOCUHYC, TaHIE€HC, KOTAaHI€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexannueckoe IBWKEHHE B XKUBOW mpupoje, auddysus, ocMmoc,
TEIIOOOMEH JKMBBIX OPraHU3MOB (BHIbI TEILIONEpEaadyH, TCINIOBOS PAaBHOBECHE),
AIEKTPUYECKUE ABJICHUS B )KUBOM MIPUPOJE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHASA Macca, TETUIOBbIE CBOMCTBA TBEPBIX TEN, )KUIAKOCTEHN U Ta30B,
DJIEKTPUYECKUE  CBOMCTBA  METAJUUIOB,  JJIEKTPOJIUTHYECKAs  JUCCOLMALMS,
raJibBaHHKa.

l'eoepaghus: BnaxXHOCTh BO3/IyXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE IBMXKEHUM C HCIOJIB30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHHUKE, TMOJIIUITHUKN, HCIIOIh30BaHUE 3aKOHA COXpaHEHUs
UMITyJIbca B TEXHUKE (pakera, BOAOMET WU JAPYrue), JBUTaTellb BHYTPEHHETO



CropaHus, nmapoBas TypOuHa, ObITOBOI XOJIOAUIBHUK, KOHAUIIMOHEDP, TEXHOIOTHH
IIOJIyYEHHUs] COBPEMEHHBIX MAaTepUaJoB, B TOM 4YHCJIE HAHOMATEPUAIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTUYECKas 3allluTa, 3a3€MJICHUE 3JIEKTpOnpuOOpoB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIIbHbBIC pUOOPBHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KJIACC

Pasnen 4. daekTpoguHaMuKa

Tema 3. Maznummnoe noje. INeKMpPOMAZHUMHAA UHOYKYUSA

[TocTostHHBIE MarHUTHL. B3anmoielicTBHE MOCTOSIHHBIX MATHATOB. MarHutTHoe
nosie. Bektop MarHuTHOM MHAYKIMU. [IpMHIMT CynIepIIO3UIMY MAarHUTHBIX MOJIEH.
Jluann marauTHOM wWHAYKUMH. KapThHa JMHMM MarHUTHOM HWHIAYKLIHH IOJIS
MOCTOSIHHBIX MarHuTOB.

MarautHoe 10JI€ IPOBOJHHMKA C TOKOM. KapTuHa JMHUK WHIYKOUU
MAarHUTHOTO TOJIA JUIMHHOTO IPSIMOTO IIPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzaumMonencTeue NmpoBOAHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna JlopeHua, e€ MOyJIb U HalpaBJICHHUE. /[BH)KEHHE 3apsSHKEHHOW YaCTHLIBI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBeHMEe ANEKTPOMAarHWUTHOM MHAYKUHMH. [IOTOK BEKTOpa MarHUTHOM
WHAYKOUU. OJIEKTPOABWXKYINAS CHJIA HWHAYKUUMU. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykunu @apanes.

BuxpeBoe »snekTpuyeckoe mnoJie. ODNEKTPOJABUKYIIas CHJIA HUHAYKIHU B
MPOBOJIHUKE, TBUXKYILIEMCS IOCTYNATENbHO B OAHOPOJAHOM MarHUTHOM MOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIIEHME CAMOMHAYKUIMU. OJEKTPOJABIXKYLIAs CHUJa
CaMOWHYKIIHH.

DHeprusi MAarHUTHOTO TOJIST KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHUE: TOCTOSIHHBIC
MAarHuThl, 3JIEKTPOMATHHUTBI, DJIEKTPOJBUTATENb, YCKOPUTEIU SJIEMEHTapHBIX
YaCTHIl, MHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUM UHAYKIIMA MAarHUTHOTO MOJIA.



B3anmonencTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

JewnctBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHUE PIIEKTPOMArHUTHON UHYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTh AJEKTPOABUKYIICH CUIbI UMHAYKIIMA OT CKOPOCTH W3MEHEHHUS
MarHuTHOTO ITOTOKA.

SIBiieHrE CAaMOMHTYKIIMH.

Vuenuuecxuii sxcnepumenm, rabopamopuwle pabomuol I3yuenue

MarHUTHOTO MOJISI KATYIIKH C TOKOM.

HUccnenoBanne HAEUCTBUS TMOCTOSIHHOIO MAarHuTa HAa paMKy C TOKOM.

HccnenoBanue siBIEHUA 3JICKTPOMAarHUTHOM MHIYKIWH.

Paszgea 5. KoJsiebanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbLE KONEOAHUA

KonebarenprHast  cucrtema. CBOOOIHBIE  MEXaHMYECKHE  KOJIEOAHMS.
["apmonnyeckue konedanus. Ilepuoxa, wactora, aMruTyna U ¢asza KojeOaHUi.
[IpykvHHBIN MaATHUK. MaTeMaTHYeCKUl MAasTHUK. YPaBHEHUE TapMOHUYECKUX
kosebanwuii. [IpeBpareHue sHepruu Npyu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii KOHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJEOaHUS B
UJeaJbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTUS MEXKIY MEXaHHUYECKUMH U
AJIIEKTPOMArHUTHBIMHU  KoJieOaHusiMu. Dopmyna TomcoHa. 3aKkoH COXpaHEHHS
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyxarwluxX KojaeOaHusx. BeIHYKIeHHbIE MEXaHUYECKHE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennbiii TOK. CHHYCOWJANbHBIA MEPEMEHHBIA TOK. MOIIHOCTh
MEPEMEHHOT0 TOKAa. AMIUIUTYAHOE M JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA U
HaIpPsHKEHUS.

Tpanchopmarop. IIpousBosicTBo, nepenaya U NOoTpedICHUE DIECKTPUUECKOM
SHEPIruM. DKOJOTMYECKUE PUCKH MPHU MPOU3BOACTBE 3JEKTposHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuueckue yCTpOHWCTBA U MPAKTUYECKOE IPUMEHEHHUE: JIIEKTPUUYECKUIN
3BOHOK, FT€HEPATOP MEPEMEHHOTO TOKA, TUHUM JICKTPOIIepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOaTENbHOW CHCTEMBbl (MIPY>KUHHBIA WITH
MaTeMaTUYECKUI MasSTHHK).

HaOmronenue 3atyxaromux KojaeOaHuH.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.



Habnronenue pezonanca.

CBOOOHBIE AIIEKTPOMArHUTHBIC KOJIEOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA M HAMPSKEHUS OT BPEMEHH) IS
AIIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3oHaHc mnpu MOCAEAOBATENIBHOM COEJUHEHUM PE3UCTOpa, KaTYIIKU
WHYKTUBHOCTH U KOHJIEHCATOpA.

Mopnenb TMHUY 3JIEKTpOINEpeiayu.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HccnenoBanre 3aBUCUMOCTH MEPHOJIa MaJIbIX KOJeOaHMl Tpy3a Ha HUTU OT
JUTMHBI HUTU U MacChl Ipy3a.

HccnenoBanre MepeMEHHOI0 TOKa B LEMU U3 MTOCJIEI0BATEIbHO COEUHECHHBIX
KOHJIEHCATOpa, KaTYIIK! U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YcJIOBUs pacnpocTpaHenus. Ilepuon. CkopocTh
pacrpocTpaHEHHUs U JITIMHA BOJIHEL. [lonepednsbie U Mpog0JIbHbIE BOJIHBI.
HUnuTtepdepentus u nudpakius MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSL M3IYyYEHHUS AJIEKTPOMAarHUTHBIX BOJIH.
B3anmnas opuentanust BektopoB E, B, V B anekTtpomarautHoi BosiHe. CBOMCTBA
AIIEKTPOMATHUTHBIX BOJIH: OTPaKEHUE, MPEIOMJICHHUE, MOJspu3anus, AUPpaKius,
uHTeppepeHus. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[[Ixana 3JIeKTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paaUOCBSI3U U TeNeBUACHUS. Pannonokanusi.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuueckue yCTpOWCTBA W MPAKTHUYECKOE NPUMEHEHHE: MY3bIKAJIbHbIE
WHCTPYMEHTHI, YJbTPAa3BYKOBasi JIUArHOCTUKA B TEXHUKE M MEIUILIMHE, pajap,
paaNoNPUEMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue U paclpoCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Koneobmomieecs Teno Kak HCTOYHHK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOI pE30HAHC.

HabGntogenue cBsi3u T'POMKOCTH 3BYyKa M BBICOTHI TOHA C AMIUIMTYAOW M
4acTOTOMN KoJeOaHUM.

HccnenoBanre CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPa)KEHHE, MPETOMIIEHUE,
noJisipu3aIys, TuQpaxius, THTEpPEpeHIHsL.



Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsAMOIMHENHOE pAcIpPOCTPAHEHUE CBETAa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI OTpaxkeHHs cBeTa. [locTpoeHne n3o0pakeHuil B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHbBI IPEIOMIICHUS cBeTa. AOCOTIOTHBIN MTOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHblil yroi moiaHoro
BHYTPEHHETO OTPAKCHHUSI.

Hucnepcus csera. CnoxHblil coctaB Oenoro cBeta. LBer.

Cobuparomniue 17| paccenBaOIINE  JINH3BIL. Tonkas JIMH3A.
DOKYCHOE pACCTOSIHUE U ONTHUYECKAS CHJIa TOHKOM JMH3bL. [locTpoeHue
M300paKEHUI B COOMPAIOIINX U PAaCCEUBAIOIINX JIMH3aX. DopMyia TOHKOW JTUH3HI.
YBenuueHue, 1aBacMoe JTMH30M.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONTUKHU.

BonnoBas ontuka. atepdepennus cera. KorepeHTHbIE HCTOYHUKHY.
VYcnoBust HaOMIOACHHUSI MAKCUMYMOB U MUHUMYMOB B UHTEP(PEPEHIIMOHHON
KapTUHE OT JIBYX CUH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpaxuus ceera. dudpakimonHas penietka. Y cioBue HaOIIOAEHUS
IJIaBHBIX ~ MaKCUMYMOB MpyU TMaJeHUM  MOHOXPOMATHYECKOIO CBETa
Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuyeckue ycTporucTBa U MPaKTUUECKOE MPUMEHEHHE: OUKH, JIyTIa,
doToanmapar, MpOEKIIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKOII, BOJJOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS PEIICTKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsiMONMHEHOE pacpoCTpaHEHUE, OTPAKEHUE U TPEJIOMIICHHE CBETA.
OnTuyeckre mpruodopHI.

[TomHOE BHYyTpeHHEE OTpaxkeHue. Mojiesb CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUH B JIMH3aX.

Mopenu Mukpockomna, TEJIECKOIa.

Habmronenune natepdepeHInm CBeTa.

Hab6mronenune mudpaxiuu ceera. Habmonenue

JMCTIEPCUM CBETA.

[TosryueHue CrieKkTpa ¢ MOMOIIBIO TTPU3MBI.

[Toy4yenue cexTpa ¢ MOMOIIBI0 TUGPAKIIUOHHON PEIIETKH.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomvl

N3mepenue nokazaress npeioMIICHUs CTEKIIa.



HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNHAJIBHON TEOPUH OTHOCUTEILHOCTH

['paHuLIbI TPUMEHUMOCTH KJIACCUUYECKOW MeXaHUKH. [TocTynaTel cienuaibHOM
TEOPUH OTHOCHUTEIBHOCTH: MHBAPUAHTHOCTh MOMYJISI CKOPOCTH CBETAa B BaKyyMe,
MPUHIUAIN OTHOCUTEIBLHOCTU DUHINTEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMe/JICHUE BPEMEHHU U COKpAILCHUE
JUTUHBL.

DHEprus U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBsi3b MacChl C PHEPTrUe U UMIYJIbCOM PEIATUBUCTCKON YaCTUIBI. DHEPIUs
ITOKOSI.

Pazgea 7. KBanToBasi pusuka

Tema 1. Dnemenmot K6AHM OGO ONMUKU

®otonsl. opmyna [Inanka cBA3U SHEPTUU (POTOHA C €TI0 YACTOTOM. DHEPrHs
U UMITYJIbC (POTOHA.

OtkpeiTre U uccaenoanue porodpdexra. OnbiTel A. I'. CroneroBa. 3aKoHbI
dotorpdexra. YpaBuenue ODiinmreriHa ais pororddexra. «KpacHas rpaHunay
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JIeGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHruecKue yCTpOMCTBA M MPAKTUYECKOE MNPUMEHEHHE: (HOTOIIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®doTo3(dQdeKT HAa yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodh(DEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO o -4acCTHIL.
ILmanerapnas mopmens aroma. llocrymatel bopa. H3imyuyeHue u TOTJIOLIECHUE
(GOTOHOB TpHM TEpexoje aToMa C OJHOTO YPOBHS DHEPrUUM Ha Jpyro. Bumsr
criekTpoB. CIEKTp YpOBHEW SHEPruu aToMa BOJIOPO/Ia.

BosiHoBBIE cBOMCTBa yactull. Bomubl ne bpoinsa. KopnyckynsspHo-BoIHOBOM
Ty aliu3M.

CroHTaHHOE U BBIHYKJICHHOE U3JTyUYCHHE.



TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopna.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue JInHeHYaThIX CIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnronenue IMHEH4aToro CuekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JOKAa3bIBAIOIINE CIOXHOCTh CTpoeHus sjapa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pezepdopaa o onpeneneHnio cocraBa paaioakTHBHOIO
n3nyyeHus. CBoiictBa anbda-, 6eTa-, raMMa-u3IydyeHusl.
BnusHue pagnoakTUBHOCTH Ha KUBBIE OPTraHU3MBI.

OTtkpeiTHE NMPOTOHA W HeUTpoHa. HyknonHas monens sapa ['eitzenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio saapa. M30Tormsl.

Anba-pacnan. DIIEKTPOHHBIN 151 ITO3UTPOHHBIN Oera-pacma.
['amman3nydeHue. 3aKOH palMOaKTUBHOIO pacnajaa.

OHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Maccol spa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepusiii peaktop. TepmosimepHbiii cuHTe3. [IpoOiiembl U TEPCHIEKTUBBI
AJIEPHOM DHEPTETUKH. DKOJIOTUUECKUE ACTIEKTHI IAEPHON YHEPTETHKH.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTob1 HaOTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

@dyHaMeHTalbHbIE B3aUMOJEHCTBUA. EAMHCTBO PU3nyecKoil KapTUHBI MUPA.

TexHru4ecKue yCTpOMCTBAa M NMPAKTUYECKOE NMPUMEHEHHE: JO3UMETp, KaMmepa
Buinbcona, sipepHbIii peakTop, aToMHast 6omoa.

Jlemoncmpayuu

CUYeTUrK MOHU3HUPYIOIINUX YaCTHULI.

Yuenuueckuii sxcnepumenm, n1abopamopnsle pabomul ViccienoBanue

TPEKOB YaCTHI] (110 TOTOBBIM (hOoTOrpadusim).

Pa3zgea 8. DieMeHTHI ACTPOHOMHUM M ACTPOPUIMKH
Otanbl pa3BuTHs acTpoHOMUHM. [IpuKkiiagHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMUH.
Bun 3Be3gHoro HeGa. Co3Besnusi, SpKUE 3BE3/bl, IJIAHETHI, UX BUAUMOE
JIBIDKCHUE.
ConHeuyHas cucrema.



Connue. ConneuyHas akTUBHOCTb. Mcrtounuk sHepruum ConHua U 3BE3.
3BE3bl, UX OCHOBHBIE XapaKTEpUCTHKHU. JlMarpamma «CHEKTpajbHBIA KJacCc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIENOBATEIBHOCTH. 3aBHUCUMOCTh «Macca —
CBETHUMOCTBY» JUIsl 3BE3J] TJIABHOM MOCIEI0BATENbHOCTU. BHYyTpEeHHEEe CTpOCHHUE
3Be3/1. COBpeMEHHBIE MPEICTABICHUSI O MPOUCXOXKIECHUU U 3BoJitonnu CoJiHIIA U
3BE3/1. DTanbl )KU3HU 3BE3I.

Mneunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne u nBuwxkenue ConHioa B
[Nanmaktuke. Tunel ranaktuk. PaguoranakTuku U kBazapbl. UEpHBIE IBIPBI B SApPAX
TaJIAKTHUK.

Bcenennas. Pacmmpenne Beenennoii. 3akon Xa006sa. Paz0oeranue raiakTuk.
Teopus bonpmoro B3peiBa. PenmukToBOE H3ydeHHE.

Macmrabnas ctpyktypa Beenennoi. MeTaranakTuka.

Hepemennsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

HabGmroneHus: HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAaHUEM KOMITHIOTEPHBIX
NPWIOKEHUH ISl ONPEACIICHUs MOJ0KEHNUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be31usl CEeBEPHOro MOIYyIIapus U IPKUE 3BE3/bI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o0maronee MOBTOPEHUE

Ponb ¢u3uku W acTpOHOMHUHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOH,
COIIMATILHOM M 3THUUECKOH cdhepax NesITeIbHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKU U
ACTPOHOMHUU B COBPEMEHHOUN HAay4YHOU KapTHHE MHUPA, POJIb (PU3HUECKOW TEOPUU B
dbopMHUpOBaHUY TPEICTABIICHUN O PU3NYECKON KapTUHE MUPA, MECTO (HU3UIECKOM
KapTUHBI MHpa B OOImEM psAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHHUI O MPUPOIE.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce ocyiiecTBisieTcs ¢
Y4ETOM COJIEPKATEIbHBIX MEXIPEAMETHBIX CBSI3€M € KypcaMu MaTeMaTHKH,
OMOJOTHH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Mesicnpeomemnole nonamusi, CBSI3aHHbIE C MU3YYEHHEM METOJOB HAYYHOI'O
MO3HAHUA: SIBJIEHWE, HAay4YHbId (hakT, TUnore3a, (u3nUecKas BEJIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIETb, U3MEPEHUE.

Mamemamuxa: penieHUE CHUCTEMBl YPAaBHEHUH, TPUTOHOMETPHUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPbl M WX IMPOEKIMU HA OCH KOOPJMHAT, CI0KEHHE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (YHKIWN, NPU3HAKA TOJO00HS TPEyroJbHUKOB,
ompeiesieHne oAU TIOCKUX GUryp u oobeMa Ted.



buonocus: snextpuyeckue SBICHHUS B JKMBOM NpUpOJE, KojeOaTelbHbIC
JBUKEHHS B )KMBOW MPHUPOJE, ONTHUECKUE SBJICHUS B KUBOUM MpPUPOJE, NEUCTBUE
paZvalyiy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTANIMYECKasi CTPYKTypa TBEPBIX
TEJ, MEXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM PEIIETKH, CIEKTPAJIbHBIN aHaIu3.

l'eocpagpua: MarHUTHBIE TIONMIOCa 3€MJIM, 3aJIeKH MAarHUTHBIX  PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonocus: TUHUW SJEKTpPOINEpenady, TeHepaTop IMEPeMEHHOro TOKa,
NIEKTPOJIBUTATENb, HHAYKIIMOHHAS TI€4b, pajuap, PaJHONPUEMHUK, TEIEBU30D,
anteHHa, TenedoH, CBY-meub, MPOEKUMOHHBIM ammapar, BOJOKOHHAs OITHKA,
COJTHEeYHas Oatapesi.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mpeamera «®Puszuka» Ha YpPOBHE CpPEIHEro OOIIEero
oOpa3oBanus (0a30BbII YPOBEHB) OJDKHO OOECIEYUTH JOCTHKEHUE CIICTYIOITUX
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YyJIbTATOB.

JINMYHOCTHBIE PE3YJIBTATBHI

JIn4HOCTHBIE pe3yIbTaThl OCBOEHUS yueOHOro npeamera «Du3nkay JA0HKHbBI
OTpakaTb TOTOBHOCTb M CIIOCOOHOCTh OOYyYaroUMxcs pPyKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JHUYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TMO3UTUBHBIX BHYTPEHHHX  YyOEXJEHUH, COOTBETCTBYIOIIUX
TPaJULMOHHBIM LEHHOCTSM POCCHUMCKOrOo OOIECTBA, PaCIIMPEHHE >KU3HEHHOI'O
ONBITA U ONBITA JEATEIIBHOCTH B IPOLIECCE pean3alyd OCHOBHBIX HAIPABJICHUMN
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

Cc(OPMUPOBAHHOCTH IPAKIAHCKON MO3UIIUU 00YUAIOLIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOT0 YJIEHA POCCHUKCKOrO0 OOIIeCTBa; NPHUHITHE TPATUIMOHHBIX
OOIIEYEIOBEYECKUX  T'YMAHUCTUYECKUX U JEMOKPATHUYECKMX  LEHHOCTEW;
TOTOBHOCTb BECTH COBMECTHYIO JIEATEIIBHOCTh B UHTEPECAX IPAKIAHCKOTO
o01iecTBa, y4acTBOBaTh B CaMOYIMpaBIEHUH B 00pa30BaTENbHON OpraHHU3aliy;

YMEHHE B3aMMOJIECTBOBATH C COLMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
uxX (QYHKIIUSIMHA U HA3HAYCHHEM; TOTOBHOCTh K TYMaHUTApHOU U

BOJIOHTEPCKOM JICATEIIEHOCTH; 2) MATPHOTHYECKOTO

BOCIIMTAHUA:

c(hOpPMHUPOBAHHOCTH POCCUNUCKON IPAKIAHCKON UEHTUYHOCTH, TATPUOTU3MA;
LIEHHOCTHOE OTHOIIEHUE K T'OCYIApCTBEHHBIM CUMBOJIAM, TOCTHKECHUAM
POCCUICKHX YYCHBIX B 00JIACTH (PU3UKU M TEXHUKHU; 3) AYXOBHO-HPABCTBEHHOTO
BOCIIUTAHMA: C(HOPMUPOBAHHOCTh HPABCTBEHHOI'O  CO3HAHUS, ITUYECKOTO
NOBEJICHUSA; CHOCOOHOCTh OLEHUBATh CUTYallMI0 M NPUHUMATh OCO3HAHHbBIE
pELIEHUs], OPUEHTUPYSACHh HA MOPAJIIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM
YUCJIE B JEATEIBHOCTH YYCHOI'O; OCO3HAHME JIMYHOIO BKJIaJa B IOCTPOEHHUE
yCTOWYMBOTO ~ Oyaymiero; 4) 3ICTeTHYECKOr0 BOCHUTAHHUS: OSCTETHUCCKOE
OTHOULIEHHUE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOTO TBOPUYECTBA,
npUCyIIEro (pU3nyecKoil HayKe;

5) TpyaoBoro BOCHHMTAHHMSI: HHTEpEC K  pa3iMyHbIM  cdepam
npo(hecCHOHANBHOM J1eATEIbHOCTH, B TOM UHCJE CBS3aHHBIM C (U3UKOH U



TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynymied mnpodeccuun u
peaIn30BbIBaTh COOCTBEHHBIC JKM3HCHHBIC IUIAHBI; TOTOBHOCTh U CITOCOOHOCTH K
00pa3oBaHUIO U CaMOOOPa30BaHUIO B 00JIaCTH
(bU3KMKKM Ha MPOTSHKEHUU BCel XKHU3HU; 6)

IKO0JIOrHYEeCKOro BOCIIMTAHUSA:

C(OPMUPOBAHHOCTH IKOJIOTUIECKON KYJIBTYPBI, OCO3HAHHUE TII00ATLHOTO
XapakTepa dKOJIOTHYECKUX MPOoOIieM; TUIAHKPOBAHUE U OCYIIECTBIICHUE ACHCTBUH B
OKpY’KaIOIIeH cpejie Ha OCHOBE
3HAHMS IIeJied YCTOHYMBOTO pa3BUTHS YEIOBEUECTBA;  PACIIMPEHHE OIbITa
JEeSITETBHOCTH YKOJIOTUIECKON HAIIPaBICHHOCTH Ha
OCHOBE MMEIONINXCS 3HAHUU TI0 (hPU3HKE; 7)
IHEeHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHMUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3MYECKOW HAyKHd; OCO3HAHHUE IIEHHOCTH HAay4YHOU
NEATEeIbHOCTH, TOTOBHOCTh B TIpolleCCE€ M3Y4YEHUS (PUBUKKA OCYIIECTBIAThH
MPOEKTHYIO U UCCIIEA0BATEIBCKYIO ACATEIbHOCTh UHIUBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YUeOHbIe AeiicTBUs ba3oBbie
JOrHYecKHe e CTBUA:

CaMOCTOSITeIbHO  (popMyIuMpoBaTh M aKTyallU3upoBaTh  MpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE; OMPEACNISITh LU JEATeIbHOCTH, 3a/1aBaTh
napaMeTpbl U KPUTEPUU UX
JIOCTUXKCHUS; BBISBIIATh 3aKOHOMEPHOCTH M IPOTHUBOPEUHS] B PACCMATPUBAEMBIX
bu3nueckux SBJICHUSIX; pa3padaTbiBaTh IUIAH pEHICHUS NPOOJIEMBbI C YYETOM
aHaJIN3a UMCIOIINXCS
MaTepUaJIbHBIX U HEMaTepUAJbHBIX PECYpCOB; BHOCHUTh KOPPEKTUBHI B

JIEeSITEIbHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJISIM, OILICHHWBAaTh PHUCKU TOCJEACTBUM JIEATEIBHOCTH;  KOOPJAMHUPOBATH W

BBITIOJTHATH Pa0OTY B YCIOBUSX PEabHOTO,

BUPTYaJbHOTO W  KOMOWHHMPOBAHHOTO  B3aWMOJICUCTBUS;, pa3BUBATh

KPEaTUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX TTPOOJIEM.
ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS.

BJIaJICTh HAYYHON TEPMHUHOJIOTHUEH, KITFOUEBBIMU MMOHSITUSIMU U METOJIaMU
bu3nUecKoil HayKH;

BJIaJIETh HaBbIKaMU y4€OHO-HCCIIEI0BATEILCKON U TPOSKTHOM ACATEILHOCTH B
o0nacTi (U3MKU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEIHLHOMY IOHUCKY



METOJIOB pELICHHUsS 3a7ad (PU3UYECKOro COAEp)KaHHs, MPUMEHEHHIO DPAa3TUYHBIX
METO/IOB MTO3HAHUS; BJIAJICTh BUIAMH JIESATEIBHOCTH 0 TIOTYYSHUIO HOBOTO 3HAHUS,
ero MHTEpIpeTalyy, mpeoOpa3oBaHUI0 M TPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX
CUTyallUsiX, B TOM YHCJE MPHU CO3JaHUM y4E€OHBIX MPOEKTOB B 00JacTU (DU3UKH;
BBISIBIIATh IPUYHWHHO-CJICICTBEHHBIC CBSI3M M aKTYaJIM3UPOBAThH 3a7]a9y, BHIJIBUTATh
THIOTE3y ©¢ peUICHUs, HaxXOMUTh apryMEHTBhl MJIsi J0Ka3aTelIbCTBA CBOMX
YTBEPXKACHHUMA, 3a/laBaTh MapaMeTpbl W KPUTEPHH PEIICHUS, aHaTU3UPOBAThH
MOJlyYEeHHBIE B XOJE pEIICHHUs 3a7aud pPe3yibTaTbl, KPUTUYECKH OICHUBATh HX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh HM3MEHEHHE B HOBBIX YCJIOBHSAX; CTaBUTh WU
dbopMynrpoBaTh COOCTBEHHBIC 3a/1a4H B 00pa30BaTEIbHON

NESTEIIBHOCTH, B TOM YHCJIE TP HW3YYCHHH (PU3UKH; JaBaTh OILIEHKY HOBBIM

CUTYaIIHsIM, OIICHUBATh TPUOOPETECHHBIN OITBIT; YMETh MEPEHOCUTH 3HAHUS 110

(du3HKe B MPAKTUYECKYIO 00JIaCTh
KU3HENIEATeIbHOCTH; YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX

oOacTeii; BBIABHTATh HOBBIE HJICH, IPEIaraTh OPUTHHAIBHBIE TTOIXO0IbI

U PEILICHUS; CTaBUTh MPOOJIEMBI U 33]1a4H, I0MTYCKAIOIINE

aJIIbTEPHATUBHBIC PEIICHMUS.

Pabora c nnopmanueii:

BJIAJCTh HABbIKAMU MOy4deHUs: uHMopMaIuu (HU3NUECKOro COJCPKAHUS U3
WMCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBIISTh IIOMCK, aHaJM3,
CHUCTEMATH3allMI0 U WHTEPIpeTalio WHOOPMAMKA Pa3IUYHBIX BUAOB U (hopm
MPEICTaBICHUS; OLIEHUBATh JOCTOBEPHOCTh HH(OPMAIINK; HMCIIOIB30BaTh CPEICTBA
UH(OPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B PEIIEHUN KOTHUTHUBHBIX,
KOMMYHUKATHBHBIX M OPTraHU3AI[MOHHBIX 3aJad C COONIOJCHHEM TpeOOBaHUI
IPTOHOMUKHU, TEXHUKH OE€30MMaCHOCTH, TUTHEHBI, pecypcocOepekeHus, IPaBOBBIX U
THYECKUX HOPM, HOpM HWH(GOPMAIMOHHOW OE30MacCHOCTH; CO37aBaTh TEKCTHI
bu3nUeckoro cofep)KaHus B pa3TUYHBIX (dopMaTax ¢ yYETOM Ha3HAYCHUS
uHpopMaluu U 1EJICBOM  ayJAWTOPUHM, BBIOMpas ONTUMaIbHYIO (Qopmy
MPEJICTaBICHNUS U BU3YyaTH3aIIH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:
OCYILECTBISATh OOLICHHE Ha ypOKax (PM3UKHU U BO BHEYPOUHOU EATEIbHOCTH;
pacrno3HaBaTh MPEANOCHUTKYA KOHMIUKTHBIX CUTYAIli U CMSATYATh
KOH(JIUKTHI;
pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3pEHUS C UCIIOIb30BaHHUEM
SI3BIKOBBIX CPENICTB; MOHUMATh W WCIOJNB30BaTh MPEUMYIIECTBA KOMAHIHOW H
VIH/INBU1yaJIbHOU
palboThI; BHIOMPATh TEMATUKY U METObl COBMECTHBIX JCHCTBHI C yUE€TOM 0OIINX



WHTEPECOB M BO3MOXXHOCTEW KaXKIOr0 Wi€Ha KOJUIEKTHBA; [PUHUMATh LEIU

COBMECTHOM AEATEIBbHOCTH, OPTaHU30BBIBATh U KOOPJIUHUPOBATH JEUCTBUS MO €€

JOCTUKEHHUIO: COCTABIATH IUIAH JIECWCTBUM, PACIIPEAENATh POJIU C YYETOM MHEHUUN

YYaCTHHKOB, 00OCYKJaTh pe3yJbTaThl COBMECTHOM pabOTHI; OLEHUBATH Ka4e€CTBO

CBOET0 BKJIAJIa U KayKJOr0 YYaCTHUKA KOMAH/IbI B

o0t pe3ynbTar 1Mo pa3padOTaHHBIM KPUTEPHUSIM; MpeJiaraTb HOBBIE MPOEKTHI,
OLICHUBATh UJIEHU C MO3ULIMY HOBU3HBI,

OPUTMHAJIBHOCTH, TMPAKTUYECKOW 3HAYUMOCTH; OCYILIECTBJIATh O3UTHBHOE
CTPATETMYECKOE MOBEICHHUE B PA3IMYHBIX

CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepcaJbHble yueOHbIe AeiicTBUs Camoopranu3anus:

CaMOCTOATENILHO OCYIIECTBIISATh MO3HABATEIbHYIO JIEATEILHOCTh B 00JACTH
GU3UMKK U acCTPOHOMHHM, BBISBJISITH NPOOJEMBI, CTaBUTh U (OPMYIUPOBATH
COOCTBEHHBIC 3aJIa4H; CAMOCTOATEIHLHO COCTABIIATH IJIAH PEIICHUS PACUCTHBIX H
KaueCTBCHHBIX 3a7ad, IUIaH BBIMOJHEHUS TPAKTHYCCKOH paboThl ¢ ydeTOM
UMEIOIIHUXCS PECypCOB, COOCTBEHHBIX BO3MOXXHOCTEW M TMPEANOYTCHU; JaBaTh
OIICHKY HOBBIM CHUTYaIlMsIM; PACIIUPSATH PaMKA y4eOHOTO MpeIMeTa Ha OCHOBE
JUYHBIX TIPEANOYTEHUH; 1eJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh
Ha ce0s
OTBETCTBEHHOCTh 3a PEIICHHE; OIIEHUBATh IPUOOPETEHHBIN OIBIT; CIOCOOCTBOBATH

(GbOpMHUPOBAHUIO U TIPOSIBIICHUIO SPYIUIIUU B 00J1aCTH
(U3UKH, TOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTeIbHBIN U KYJbTYPHBIH YPOBCHb.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:
JaBaTh OIICHKY HOBBIM CHTYAIsIM, BHOCUTh KOPPEKTUBHI B ICATCIBHOCTD,
OIICHMBATh COOTBETCTBHE PE3YJIHTATOB IIEJISIM;

BIAJCTh HaBBIKAMH  IIO3HABATEIBHOW  pEQIICKCHU  KaK  OCO3HAHHS
COBEpIIIACMBIX JICUCTBHH M MBICIUTEIBHBIX TMPOIECCOB, WX PE3yNbTaTOB M
OCHOBAaHM; HCIOJIb30BaTh MPUEMBI peIIeKCUU i OIEHKU CUTYyalluu, BbIOOpa
BEPHOTO
pEIICHMSI;

YMETh OIICHUBATh PUCKH U CBOEBPEMEHHO IMPUHUMATH PEIICHUS TI0 UX
CHW)KCHUIO; IPUHUMATh MOTHUBEI M apTYMEHTBI APYTUX MPH aHAIU3E Pe3yIbTaTOB
NEeATEeILHOCTH, TPUHUMATh Ce0s, TOHMMas CBOW HEIOCTaTKW W JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U @PTYMEHTHI IPYTUX MPU aHATIN3€ PE3yIbTaTOB
NesATeTLHOCTH;, TPU3HABATh CBOC IIPABO U MTPABO APYTHUX HA

OIIIHOKH.



B mporiecce moCTH)EHUS TUIHOCTHBIX PE3YJIBTATOB OCBOSHUS MTPOTPAMMBI 110
buzuke I YpOBHS CpeAHEro oO0Iero ooOpa3oBaHus y  OOyYaroIIuXcs
COBEPIICHCTBYETCS OMOIIMOHATBHBIH UHTEIUICKT, MIPEITOJIar Ar0 A
c(OpPMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIIOYAIOLIETO CIIOCOOHOCTh MMOHUMATh CBOC SMOIIMOHATILHOE
COCTOSIHWIC, BUJICTh HAIIPABJICHUS Pa3BUTH COOCTBEHHON SMOIMOHAIBHON CQEpHI,
OBITh YBEPEHHBIM B ce0e; CaMOperyJIMpOBaHUs, BKIIIOYAIONIETO CaMOKOHTPOIIb,
YMEHHE NPUHUMATh OTBETCTBEHHOCTh 3a CBOC TOBEACHUE, CIOCOOHOCTH
aIanTHPOBATHCS K AMOIMOHAIBLHBIM W3MEHEHUSM M TPOSIBIATH THOKOCTH, OBITH
OTKpPBITHIM HOBOMY; BHYTPEHHEH MOTHBAIIMHM, BKIIOYAIONICH CTpEMJICHHE K
JOCTHKCHHIO TIEJIA U yCIIeXy, ONTHMH3M, HHUIIMATUBHOCTh, YMEHUE JICHCTBOBATH
UCXOJs U3 CBOMX BO3MOXKHOCTEM; SMITATUH, BKIIOYAIOIIEH CIOCOOHOCTh TOHUMATh
HIMOILIMOHAIEHOE COCTOSTHUE JPYTUX, YUUTHIBATH €0 MPH OCYIIECTBICHUHN OOIIEHUS,
CIIOCOOHOCTh K COYYBCTBUIO U COIEPEKUBAHUIO, COIMAIBHBIX HABBIKOB,
BKJIFOYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTbh KOH(IUKTHI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K konity o0yuenus B 10 kiiacce nmpeMeTHbIE pe3yJIbTaThl Ha 0A30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha IpUMEpax pojb U MeCTO (U3UKH B (POpMHUpPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B PAa3BUTHM COBPEMEHHOW TEXHUKU H
TEXHOJIOTHUH, B IIPAKTUYECKOM JEATEIBHOCTH JIOJEH; YYWUTHIBATH TI'PAHULBI
OPUMEHEHUS U3Y4YeHHBIX (U3MYECKHX MoOJeJeil: MaTepuanbHass  TOYKa,
MHepLUajgbHasi CUCTEMa OTCYETa, aOCOJIOTHO TBEPIOE TeENO, HAeaIbHBbIA ras,
MOJENN CTPOCHHS Ta30B, )KUAKOCTEW M TBEPIBIX TEJ, TOUCUHBIA AIEKTPUUECKUI
3aps] MpU pelIeHWd (PU3MYECKUX 3a/lay; pacro3HaBaTh (PU3UYECKHE SIBICHUS
(mporieccel) U OOBICHATH WX HA OCHOBE 3aKOHOB MEXAHUKH, MOJICKYJISPHO-
KMHETUYECKOW TEOPUU CTPOCHHs BEILECTBA U DJIEKTPOJUHAMMKU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBH>KEHHE, CBOOOTHOE MA/IEHUE TEN, TIBUKEHUE
N0 OKPY>KHOCTH, HWHEpIUs, B3auMmopeiictBue Tten, Auddysus, OpOyHOBCKOE
JBUKEHHE, CTPOCHME >KMJKOCTEH M TBEPIBIX TeJ, U3MEHEHHE 00beMa Tesl Mpu
HarpeBaHuM (OXJIAXIECHHM), TEIUIOBOE PAaBHOBECHE, HMCHApEHHE, KOHIEHCalus,
IJIABJICHHUE, KPUCTAJUIM3AalUs, KAUTICHUE, BIIAYKHOCTh BO3/1yXa, TOBBIIEHUE TABICHUS
raa Ipud €ro HAarpeBaHUM B 3aKPBITOM COCYZE, CBSA3b MEXKAY Napamerpamu
COCTOSIHMS Ta3a B M30MPOLECCAX, IEKTPU3ALUs TEN, B3aUMOIECHUCTBUE 3apsOB;
ONMKCHIBATh MEXAHUYECKOE [JIBUJKEHUE, WCIHONb3ys (DU3UUYECKUE BEJIIMYUHBI:



KOOpJIMHATa, MYyTh, IEpPEMEIIEHUE, CKOPOCTh, YCKOpEHHEe, Macca Tejla, CHUJa,
UMITYJIbC Tella, KUHETHUYeCKasi SHEPTUs, MOTEHIMAaIbHAs SHEPTHs, MEXaHHuuecKas
paboTa, MexaHUYecKas MOIIHOCTb, IpPU OMNHCAHUU TPABWIBHO TPAKTOBATH
(GU3UYECKU CMBICI HCIIOJIB3YEMBIX BEIWYMH, WX OOO3HAUECHUS W CIUHUIIHI,
HaXOJUTh (HOPMYJIbI, CBS3BIBAIONINEG AAHHYIO (PU3MUECKYIO BEIIMYUHY C JPYTUMHU
BEJIMYMHAMU; OTIMCHIBATh U3YUEHHBIC TEIUIOBBIE CBOMCTBA TEJ U TEIJIOBBIC SIBJICHUS,
UCTIONIb3ysl (U3MYECKHEe BEIMYMHBL: JIaBJIEHWE Trasza, TeMIepaTrypa, CpeaHss
KHHETHYECKas DHEPTUsl XaOTHYCCKOTO JBMKCHHS MOJIEKYJ, CpeAHEKBaApaTUIHASL
CKOPOCTh MOJICKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPCHHSS JHEprus, padbora rasa,
KOO (PUIIMEHT TMOJE3HOro JACHCTBUS TEIUIOBOIO JBUTATENsl; MPU ONMUCAHUU
NpaBUJIBHO TPAaKTOBAaTh (DU3MYECKUN CMBICH HCIOJNB3YEeMbIX BEIUYHMH, HX
00O3HAUEHWUsS W COUHUIBI, HAXOAWTh (OPMYIIBI, CBS3BIBAIONIUE JAHHYIO
GU3MYECKYI0 BEIMYMHY C JAPYTHMH BEJIMYMHAM; OIMCHIBATh HM3yYCHHBIE
AJIEKTPUUECKUE CBOWCTBA BEIIECTBA U DJEKTPUUYECKUE SBICHUS (TPOIIECCHI),
UCIIOJIb3YsI (PU3UUYECKHE BEIIMYUHBI: DJEKTPUUCCKUN 3apsl, DJIEKTPUUYECKOE TI0JIE,
HaMpsHKCHHOCTh TIOJISA, TMOTEHIIMAJ, Pa3HOCTh ITOTEHIIMAIOB, TIPH OMHCAHUH
MPaBUIBLHO TPAKTOBaTh (HU3UYCCKUNA CMBICT HWCIIONB3YEMBIX BEIUYHH, WX
0o0O3HaueHUsT M EIUHMIIBI;, YKa3blBaTh (OPMYJIbI, CBS3BIBAIONIME JAHHYIO
GU3MYECKyI0 BEIMYMHY C JPYTMMHU BEITUYMHAMH; aHAJIU3UPOBATh (HU3HUYECKUE
MPOIIECCHl W SIBIICHUS, HWCIOJB3yS (DU3WYECKUE 3aKOHBI W TPHUHITUIBI: 3aKOH
BcemupHoro Ttsarotenus, [, II u III 3akonsl HproTOHA, 3aKOH COXpaHEHUA
MEXaHUYECKON PHEPrUH, 3aKOH COXPAHEHUS UMITYJIbCA, MPUHIUIT CYTEePIIO3UIINH
CWJI, TIPUHIUIT PABHOMPABHS HMHEPUUATBHBIX CHUCTEM OTCYETa, MOJICKYJISIPHO-
KHHETHYCCKYI0 TEOPHUIO CTPOCHHS BEIECTBA, Ta30BBIE 3aKOHBI, CBS3b CPEIHCH
KHHETHYCCKOW JHEPTrUW  TEIUIOBOTO JBIDKCHHUS MOJIGKYJT ¢  aOCOJFOTHOU
TEMIIEpaTypoil,  TEpBBIM  3aKOH  TEPMOJUHAMHKH, 3aKOH  COXPaHEHUS
AJIEKTPUUECKOTo 3apsna, 3akoH KysnoHa, mpu 53TOM pas3iuyaTh CIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €r0 MaTeMAaTHYECKOE BBIPAXCHHE M YCJIOBHS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TIPUHITUIIBI JICHCTBUS MAITUH, MPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pazinuyaTh YCIOBHUS UX 0€30MaCHOTO MCIIOJIb30BAHUS B MTOBCEIHEBHOMN
JKU3HH, BBITIOJHATH AKCIIEPUMEHTHI MO0 WCCJICAOBAHHMIO (PU3NYCCKUX SIBICHUH W
MIPOIIECCOB C HCIIONB30BAHUEM TMPSMBIX M KOCBEHHBIX HM3MEPCHHH, MPU STOM
dbopmyIrpoBaTh MpodIeMy/3a/1auy U TUTIOTE3y YIEOHOTO dKCIIEPUMEHTA, COOMPAThH
YCTaHOBKY M3 MPEIJIOKEHHOTO 000PYI0BaHUs, IPOBOJAUTH OMBIT U (DOPMYITHUPOBATH
BBIBOJIBI; OCYIIECTBIIATh MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BEITMYMH,
IIPY 3TOM BBIOMPATH ONTUMAJILHBIN CIIOCOO M3MEPEHUS U UCTIOB30BaTh N3BECTHHIE
METOJ/Ibl OIICHKU MOTPENTHOCTeH HM3MEPEHHI; MCCIEeNOBaTh 3aBUCUMOCTH MEXIY



bU3NYEeCKUMU BETUYMHAMHU C HCIOJIb30BAHUEM TMPSMBIX H3MEPEHHUH, MPU ATOM
KOHCTPYHUPOBATh YCTAHOBKY, (DUKCUPOBATH PE3YNIbTATHI MOTYUYEHHON 3aBUCUMOCTH
(bu3MYeCcKUX BEJIMYMH B BUJIE TAOJIUIL U TPpaUKOB, AeJaTh BEIBOABI IO pe3yjbTaTaM
UCCIIEIOBaHMsI; COOMIOaTh TpaBWia O€30MacHOTO Tpyda MpH MPOBEIECHUU
UCCIIEIOBAaHUM B paMKax y4yeOHOTO SKCIIEPUMEHTa, yueOHO-UCCIeI0BATENbCKON U
MPOEKTHOW JEATEIbHOCTA C MCIIOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPOWCTB U
7a00paTOpHOTO O00O0PY/IOBAaHHUS;, pEellaTh PAcUYCTHBIC 3aJaud C SIBHO 3a/IaHHOMN
buznyecKoil MoJIebI0, UCTIONB3YS (PU3MUECKHE 3aKOHBI M MPUHIMUIIBI, HA OCHOBE
aHaIM3a yCIIOBUA 3a7a9d BHIOMPATh (U3HUECKYIO MOJIEIb, BBIACIATh (PU3HUCCKHEC
BEITUYUHBI U QOPMYJIbI, HEOOXOAUMBIE ISl €€ PEIIeHUs], MPOBOAUTH PacdeThl U
OLICHMBATh PEAIBHOCTH IMOJYYEHHOTO 3HaYeHUs (PU3NYECKON BETUYHUHBI; peliaTh
KAUECTBEHHbIEC 3a/1a4d: BBICTPAMBATH JIOTMUECKHM HEMPOTUBOPEUHMBYIO LEMOYKY
paccykJAeHUN C OMOPOM HAa M3YUYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PUBHYECKHUE
SABJICHUS;

MCII0JIb30BATh MPH PEIICHUH YUEOHBIX 33/1a4 COBpEMEHHBIE HH()OPMAITMOHHBIC
TEXHOJIOTUH ISl TTOMCKA, CTPYKTYpUPOBAHUS, UHTEPIPETALNN U TMPEACTABICHUS
y4eOHOH W HAy4YHO-TIOMYJSIPHOW HWH(OpMaNuU, NOJYYEHHOM U3 pa3IMYHBIX
MCTOYHUKOB, KPUTUUYECKH aHAJIU3UPOBATH MOJTydyaeMyto WH(OpMaInio; MPUBOIUTH
MIPUMEPHI BKJIa/Ia POCCUICKUX U 3apyOeKHBIX YUCHBIX-(DU3MKOB B PA3BUTHE HAYKH,
0O0BSCHEHHE MPOLECCOB OKPYKAIOLIEr0 MUPA, B PA3BUTUE TEXHUKH U TEXHOJIOTHIA;
UCITI0JIb30BaTh TEOPETUYECKUE 3HAHMS MO (PU3UKE B IMOBCEIHEBHOW KU3HU IS
oOecrieueHus: 0€30MAaCHOCTH TPH OOpalleHuH ¢ NpudopaMu U TEXHUUECKUMHU
yCTpOMCTBaMH, JIJIsi COXPAHEHUs 370POBbs U COOJIOJEHUS HOPM SKOJIOTMUECKOIro
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTatb B Tpynmne C BBINOJHEHUEM Pa3IUYHbIX COLMAIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYIIbI, PAMOHATIBHO pPACHIpEeAeNsITh OOS3aHHOCTH H
IJIAHUPOBATh AEATEIbHOCTh B HECTAHJIAPTHBIX CUTYalMsIX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.

K koniy o0yuenus B 11 ky1acce rnpemMeTHbIC Pe3yJIbTaThl Ha 0230BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3NKU B (POpMHpPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHPA, B PA3BUTHUM COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B IPAKTUYECKOM JESITEIBbHOCTH JIOJEH, LEJIOCTHOCTh U €IUHCTBO
(Gbu3nYeCcKO KapTUHBI MHpPA; YYUTHIBATH TPAHUIIBI TPUMEHECHHUS HW3yUYCHHBIX
bu3NUecKuX MOJENE: TOYEUHBbIH SJIEKTPUUYECKUM 3apsll, JIyd CBETa, TOUYEUHBIHI
VMCTOYHHK CBETA, S/IEpHAs MOJIEIIb aTOMa, HyKJIOHHAs: MOJIENIb aTOMHOTO $/1pa MpHU
pemeHnr (PU3NYECKUX 3aJ]1ay; paclo3HaBaTh (U3MUECKHUE SIBJICHUS (TMPOIECCHI) U
OOBSICHSITH MX Ha OCHOBE 3aKOHOB JJEKTPOJWHAMUKM W KBAHTOBOW (DHU3UKHU:



AIIEKTPUYECKasi MPOBOJAMMOCTb, TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE
JNEUCTBUS TOKa, B3aMMOJCHCTBME MAarHUTOB, DSJIEKTPOMArHUTHAs WHAYKIIHS,
JIEUCTBUE MATrHUTHOTO TMOJISI Ha TPOBOJHUK C TOKOM M JIBIKYIIMICS 3aps,
AIIEKTPOMArHUTHBIE KOJICOaHUSI U BOJHBI, IPSIMOJIMHEITHOE pACIIPOCTPaHEHUE CBETA,
OTpakeHue, MperoMieHue, uHTepdepeHnrs, nudpakiuus U TMOJIpU3alus CBETa,
nucriepeust cBeTa, poroannekTpudeckuii 3pdekT (hoToaddeKT), CBETOBOE JaBlICHHE,
BO3HMKHOBEHHE JIMHEMYAaTOro CIHEKTpa aToMa BOJOpOja, €CTeCTBEHHas U
UCKYCCTBEHHAsl PaJMOAaKTHBHOCTh; OMHCHIBATh H3YYCHHBIC CBOWMCTBA BEIECTBA
(97eKTpUUYECKHUE, MAarHUTHBIC, ONTHYECKUE, JJICKTPUUYECKYI0 MPOBOJUMOCTD
pa3IMYHBIX CpeJ]) M OJJICKTPOMATHUTHBIE SIBIICHUS (MPOIECCHI), HCIOIb3YS
bu3nUecKue BEIUYUHBL: DJICKTPUYECKUN 3apsiji, CHIa TOKa, DSJIEKTPUUYECKOE
HaIpsDKEHUE,  JJEKTPUYECKOE  CONPOTHUBIICHHE,  PA3HOCTh  MOTEHIHAJIOB,
AIEKTPOJBIKYILAS CHUJIa, padoTa TOKA, MHAYKIMS MarHUTHOTO MOJIs, CHiia AMIiepa,
cwia JlopeHia, THAYKTUBHOCTh KAaTYIIKH, SHEPTHSI DJIEKTPUUECKOT0 U MarHUTHOTO
noJiel, NEpUO ¥ YacToTa KojeOaHui B KoieOaTeIbHOM KOHTYpPE, 3aps/l U CUJla TOKa
B POLIECCE TAPMOHUYECKHX JIEKTPOMArHUTHBIX KOJeOaHUii, POKYCHOE pacCTOSTHUE
U ONTHUYECKasl CWJIa JIMH3bI, MPH OMUCAHUHM MPABUIBHO TPAKTOBATh (PU3UUECCKUIA
CMBIC]I HCIIOJB3YEMBIX BEJIMYMH, WX OOO3HAUEHUS U €JAUHMIIBI, YKa3bIBaTh
(opMyJibl, CBA3BIBAIOLINE JAaHHYIO (PU3NYECKYIO BEIUUNHY C JPYTUMHU BEIMYMHAMY;
OTKCHIBaTh M3yYEHHBIC KBAHTOBBIC SIBICHHUS W MPOIIECCHI, HCIIONB3Yys (PU3nUecKue
BEJIMUMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETa,
SHEPrusl U UMIYJbC (POTOHA, MEPHOJ] OJTypacnaaa, SHEPIUs CBsI3U aTOMHBIX S7ep,
Py OMHCAHUM TPABUIBHO TPAKTOBATh (DU3UYECKUN CMBICT HCIOJIb3yEeMbIX
BEJIMYMH, UX OOO3HAYEHUS W EIMHHUIBI, YKa3blBaTh (DOPMYJBI, CBS3BIBAIOIINE
TaHHYI0 (QU3UYECKYI0 BEIMYUHY C IPYTUMH BEIMYMHAMH, BBIYUCIATH 3HAUYCHUE
(¢u3nyecKoil BEIMYMHBI; AHATU3UPOBATH (PU3MUECKHUE TNPOLECCHl M  SBIICHUS,
UCHONB3YSl  (PU3MYECKUE 3aKOHbl M OPUHLHUIBL: 3akoH OMa, 3aKOHBI
MOCJIEOBATEIBHOTO U MAapAJJIEIBbHOTO COEIMHEHNS MPOBOAHUKOB, 3aKOH J[>K0ysi—
Jlenma, 3aKOH DJJEKTPOMArHUTHOM  WHAYKIHU, 3aKOH  MPSIMOJMHEHHOTO
pacrnpocTpaHEeHHs CBETa, 3aKOHbI OTPa)KEHUSI CBETA, 3aKOHBI MPEIOMIICHUS CBETA,
ypaBHeHHe OWHINTEeHHaA Mg PoTodddekTa, 3aKOH COXpPAHEHUsI DHEPTUU, 3aKOH
COXpaHEHHUS MMIIYJbCa, 3aKOH COXPAHEHHsS »JJIEKTPUYECKOTO 3apsiaa, 3aKOH
COXpPaHEHHUsI MacCOBOTO YHCIIa, MOCTYNaThl bopa, 3akoH palnOaKTUBHOTO pacrnaja,
OpU 3TOM pa3inyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe
BBIDOKEHHE W YCIOBUS (TpaHUlbl, 0OJACTH) MNPUMEHUMOCTH; ONPEAEIAThH

HaIpaBlIieHUE BEKTOpa MHAYKIIUHA MATHUTHOTO TTOJIs IIPOBOTHUKA
C TOKOM, cuJibl AMIiepa u cuiibl JIopeH1a; CTpOouTh U OMUCHIBATh U300paXKeHHeE,
CO371aBa€MO€ IUIOCKUM 3€PKajIioM,



TOHKOW JIMH30M; BBITIOJHATH SKCIEPUMEHTHI IO HCCIENOBAHUIO (PUIUUECKUX
SBJICHMH W TPOIECCOB C MUCIOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUMN: TIPH
3ToM (OPMYIUPOBaTh MpoOIeMy/3ajady U TUIOTE3Y Y4eOHOro 3KCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TPEIJIOKEHHOTO OOOpYAOBaHHS, MPOBOIUTH OMBIT H
dbopMynupoBaTh BBIBOJBI; OCYLIECTBISATH MPSMbIE U KOCBEHHBIE HW3MEpPEHUS
(bu3MYeCKUX BEJIIUYUH, MPU STOM BBIOMPATh ONTUMAIBHBINA CIOCOO U3MEPEHUS U
UCITI0JIb30BATh U3BECTHBIE METO bl OIIEHKU MOTPEIIHOCTEN N3MEPEHMUIA; HCCIIEIOBATh
3aBHCHUMOCTH (PU3NYECKUX BEIUYHH C HCIOJIb30BAHUEM MPSIMBIX U3MEPEHUM: MPH
3TOM KOHCTPYHpPOBATh YCTAaHOBKY, (DUKCHpPOBATh pE3yJNbTAThl IOJTYYCHHOMN
3aBUCUMOCTH (PU3NYECKUX BEJIMUMH B BUE TaOIUI] U TpaUKOB, 1e7aTh BHIBOJIBI MO
pe3yibTaTaM HCCIeIOBaHUsA; COOJI0aTh TMpaBuja O€30MacHOro Tpylaa IpH
MPOBEJCHUU HCCJICIOBAaHUM B paMKax y4eOHOro »HKCIEpUMEHTa, Yy4eOHO-
UCCIIEOBATENIbCKOM M NPOEKTHOM  JEATENBHOCTH C  HUCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOMCTB U JIaDOPAaTOPHOrO 0OOPYJOBaHMSI;, pelIaTh PACUCTHBIE
3aJ]aui C SBHO 3aJIaHHOW (PU3UUECKON MOJIEIIBIO, UCIIOJIb3Ys (PU3NUECKHE 3aKOHBI U
MPUHIIUIIBI, HA OCHOBE aHalW3a yCIOBUS 3aJa4d BHIOMpPATh (PU3HUECKYI0 MOJEIb,
BBIACIATh (PU3MUYECKHE BEIMYHMHBI U (DOPMYJIbI, HEOOXOJUMBIE JJIA €€ pelIeHus,
IPOBOAUTH PACUETHI U OLIEHUBATh PEATbHOCTh MOJYYEHHOIO 3HaUeHUsI (PU3NUECKOM
BEJIMYMHBI, pelIaTh  KAuyeCTBEHHBIE  3a/lauyd:  BBICTPAWBATh  JIOTHUYECKHU
HEMPOTHUBOPEUHMBYIO IIETIOYKY PACCYKJIEHUN C OMOpOW Ha HM3y4YCHHBIC 3aKOHBHI,
3aKOHOMEPHOCTH U (PM3HUYECKUE SBICHHUS;

UCIIOJIb30BAaTh IPH PEILICHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE TH(POPMAIIMOHHBIE
TEXHOJOTHM JUJISl TIOUCKA, CTPYKTYPUPOBAHMSI, MHTEPHPETAUN U MPEACTABICHUS
y4eOHOH W Hay4YHO-TIOMYJSIpHOW HWH(MOpMANuUu, MOJYYEHHOH U3 Pa3IuYHbIX
UCTOYHUKOB, KPUTUYECKN aHAIM3UPOBATH MOTydaeMyto MH(POpPMAIHIO; OOBICHATH
MPUHITUIBL ACHCTBUS MAaIIWH, TPUOOPOB M TEXHUYECKUX YCTPOWMCTB, pa3iuyarh
yclIoBUSL X 0€30MacHOro MCIOJIb30BaHMUSI B TIOBCEIHEBHOW JKM3HM; MPUBOAUTH
IPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUCHBIX-(DU3UKOB B pa3BUTHE HAYKH,
B 00BSICHEHHE TIPOIIECCOB OKPYIKAOIIET0 MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTH;
UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3MKE B MOBCEAHEBHOW >KU3HU IS
oOecrieueHus: 0€30MACHOCTH TPH OOpalleHuH ¢ MNpUOOpaMu W TEXHUUYECKUMHU
yCTPOMCTBaMH, IIJISI COXPAHEHUS 370POBBS U COOIIOCHUS HOPM SKOJIOTHUECKOTO
MIOBENICHUS B OKpY>KaloIlel cpefie; paboTaTh B TPYIIE C BHITOJIHEHUEM PA3TMYHBIX
COLIMAJIBbHBIX POJICH, MIaHUPOBATh PabOTy TPYIIIbI, PAllMOHATIBLHO PACIpeNesaTh
OOS3aHHOCTH W IUIAHUPOBATh JIEATEIBHOCTh B HECTAaHIAPTHBIX CHUTYaLHUsX,
aJIcKBaTHO OIICHUBATh BKJIAJ KaXJOTO W3 YYACTHUKOB TPYIIBI B pEIICHUE
paccMaTpuBaeMom MPOOJIEMEL.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KounyecTBo 4yacoB JJIeKTPOHHBIE
HaumeHoBaHue pa3ieioB U TeM (unpponnie)
Ne i/ o0pa3oBaTe/ibHbIE
MPOrpaMmmbl Konrtpouasbnbie | IlpakTuyeckue
Bcero pecypcsl
padoThI padoThI
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSL
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MO3HAHUS 2 hitps://m.eds00.ru/7f41bf72
Htoro no paznemny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemaruxa 5 https://m.eds00.ru/7f41bf72
bu6nmoreka [JOK
2.2 Husanuia ! https://m.eds00.ru/7f41bf72
bubmuoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 hitps://m.eds00.ru/7f41bf72
Hroro no pazgeny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmuorexa [JOK

TEOPHUH

https://m.edsoo.ru/7f41bf72
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bubmuoreka [JOK

3.2 OCHOBBI TePMOZIMHAMUKH 10 https://m.edsoo.ru/7f41bf72
ArperaTHble COCTOSTHUSI BEIIECTBA. bu6mmorexa [IOK
3.3 ®dazoBble IEPEXOIbI 5 https://m.edsoo.ru/7f41bf72
Utoro no pazneny 24
Paznen 4. JIEKTPOJIMHAMUKA
bubmuorexa [JOK
4.1 OneKTpocTaTiia 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN 271eKTpUYECKU TOK. TOKHM B bubnnorexa [HOK
4.2 pa3IMYHBIX Cpelax 12 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 22
PezepBHOE Bpemst 2
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

KoauyecTBo yacos DJIeKTPOHHbBIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM (ungposie)
e NporpamMMalI Beero Konrpounubie | IlpakTHueckue odpa3oBaTelbHbIE
paboThI pa6oThbI pecypeel
Paznen 1. JIEKTPOJAMHAMUKA
MaruauTtHoe nojie. DJeKTpOMarHuTHas Bbu6moteka [JOK
11 WHTYKIAS 11 1 3 https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJTHBI
MexaHn4YecKHe U dJIEKTPOMArHUTHBIE bubmmnoreka HOK
2.1 KoseOaHus 9 1 https://m.edsoo.ru/7f41c97¢c
MexaHn4YecKHe U dJIEKTPOMArHUTHBIE bubnmnoreka HOK
2.2 BOJIHBI 5 1 https://m.edsoo.ru/7f41c97c
bu6nunorexa LIOK
2.3 Onrraxa 10 3 https://m.edso0.ru/7f41c97¢
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

3.1

OCHOBBI CIEIIUATIBHON TEOPUHU
OTHOCUTEJIbHOCTH

but6mmorekxa [IOK
https://m.edsoo.ru/7f41c97c
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Uroro no pazgeny 4
Paznen 4. KBAHTOBASI ®U3UKA
41 DNeMEeHThl KBAHTOBOUM ONTHKHU 6 ﬁ;ﬁnﬁrﬁfgigr?ﬁf 41697
4.2 Crpoenue aToma 4 Bbu6moreka [JOK
https://m.edsoo.ru/7f41c97c
bubmuoreka [{OK
4.3 ATOMHOE A7pO 5 https://m.eds00.ru/7f41c97¢
Htoro no pazneny 15

Paznea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPU3UKU 7 E;ISSH/I//I;TS(;?S/I% 41c97¢c
Htoro no pazneny 7
Pa3znen 6. OBOBIAIOIIEE IOBTOPEHUE
bubnunorexa LIOK
6.1 Obobmaromee nopTOpeHNe 4 https://m.eds00.ru/7f41c97¢
Uroro no pazgeny 4
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

KouunyecTBo 4yacoB JJIeKTPOHHbIE
Ne T Jlata uudgposbie
n/n eMa ypoka Beero KonTpoabhbie | IIpakTHYecKHe | u3y4yenus oGpasoBare/bHble
padoThI padoTshI pecypebt

®du3nka — HayKa O PUPOJIE.

1 HayuHble METO/IbI IO3HAHUS 1 bubmiorexa [IOK
OKPYKAIOMIEro MHPa https://m.edsoo.ru/ff0c32e2
Posb 1 MecTo ¢uzuku B

) (OopMHUPOBAHUN COBPEMEHHOM ) Bub6snuorexa LIOK
HAY4YHOH KapTHHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOHN AESITETbHOCTH JIIOIeH
Mexannueckoe IBHKEHUE.
OTHOCHUTEIBHOCTh MEXAHUYECKOTO Bu6miorexa IIOK

3 nBrokeHus. Ilepemenienue, CKopocTs, 1 https://m.edsoo.ru/ff0c3508
yCKOpEeHue
PaBHOMepHOE NpsIMOTMHEHHOE bubnnorexka [JOK

4 JIIBIOKEHNE 1 https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE bubnuorexa [IOK

5 JIBUKEHUE 1 https://m.edsoo.ru/ff0c372e
CBoOogHoe maieHue. Y CKopeHue bubnuorexa [JOK

6 CBOOOIHOTO MaIeHHUS 1 https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BUXEHUE.

7 JBHKEHME MATEPHATHLHON TOUKH MO 1 Brbmorexa LIOK
OKPY/KHOCTH https://m.edsoo.ru/ff0c3ada
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[Tpuniun otHocuTenbHOCTH [anumnes.

bu6mmoreka [IOK

WNuepuuanbHble CUCTEMBI OTCYETA.
[Tepsbsiii 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [Ipuniun

9 CyNepIo3uIuu cuil. BTopoii 3akoH bubmorexa TIOK
HBIOTOHA [U1sl MATEPHATBHOR TOUKH https://m.edsoo.ru/ff0c3be8
Tperuii 3akon HeroTona i bubnnorexa [JOK

10 MaTepUalbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro taroreHus. Cumna

11 TsokecT. [lepBas KocMuUecKast bubmiorexa [IOK
CKOPOCTD https://m.edso00.ru/ff0c3d00
Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [IOK

12 Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduument tpenus.

13 Cuna conpOoTUBJIEHUS NIPH IBUKEHUU Brbmmotexa LIOK
Tea B KAIKOCTH HIIH [a3e https://m.edsoo.ru/ff0c3f76
IToctynaTenbHOE U BpallaTeabHOE

14 JIBMKEHUE a0COIOTHO TBEPOTO Tea. Bu6morexa IIOK
MowmenT cuinsbl. [Inedo cuibl. YcenoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHSI TBEPAOTO TeNa
NMnynsc MmaTepralbHONM TOYKH,

15 CHUCTEMBI MaTepUAJIbHBIX TOUEK. Bu6morexa IIOK

Nmnynbe cuitbl. 3aKOH COXpaHEHUs
UMITyJbca. PeakTuBHOE NBUXKEHME

https://m.edsoo.ru/ff0c43d6
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16

PaboTa 1 MOITHOCTb CHIIBI.
Kunernueckast sHeprus MarepuaabHON
Touku. Teopema 00 U3MEHEHUH
KMHETUYECKOW DHEPrUH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

17

HOTGHHI/IaJ'IBHaH OHEPIus-.

bu6mmoreka [IOK

[ToTenuuanpHas SHEPTUsl YIPYro
ne(OpMUPOBAHHOMN MPY>KUHBI.
[ToTenuuanpHas Heprus Tena BOIU3U
MOBEPXHOCTU 3eMJITU

https://m.edsoo.ru/ffOc461a

18

[ToTeHunanbHbIe U HEMOTEHIMAILHBIE
cuibl. CBs3b pabOTHI
HEMOTEHIUAIbHBIX CUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEIL.
3aKOH COXpaHEHUs MEXaHUYECKOU
SHEPTUH

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

19

JlaGopatopHnas pabora
«MccnenoBanue cBs3M pabOTHI CUIIBI C
M3MEHEHHEM MEeXaHUUYECKOW IHEPTUU
TeJa Ha MPUMEpEe PacTsKEHUS
PE3UHOBOTO KI'yTa»

20

KonTponbHas pabota mo Teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHHUs B MEXAHUKE

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

21

OCHOBHBIE TTOJIOKEHUS
MOJIEKYJISIPHOKHUHETUYECKOU TEOpHUH.
bpoynoBckoe nmxkenue. uddy3us

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4dc?2
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22

Xapakrep JBUKEHUS U
B3aUMOJICYCTBUS YaCTUL] BEIIECTBA.
Monenu cTpoeHus ra3oB, KUAKOCTEN U
TBEP/BIX TEI

23

Macca monekyn. KonnyectBo
BemiecTBa. [locrosnnas ABoraapo

24

TennoBoe paBHOBecue. Temneparypa
u e¢ u3Mmepenue. lllkana remneparyp

Henscus

25

WUneanpusriii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AbcoutoTHas TeMiepaTypa Kak Mepa
CpeHEeW KUHETUYECKON YJHEPTUU
JBHKEHUS MOJIEKYJI. Y paBHEHHE

MenneneeBa-Kinaneiipona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanmbToHa. ["a30BbIC 3aKOHBI

28

JlabopaTopHas pabota
«HMccrnenoBanne 3aBUCUMOCTH MEXTY
napaMeTpamH COCTOSHUS
pa3peKeHHOTO Tra3a»

29

I/I30HpOHCCCH B UACAJIbHOM ra3€ u ux
rpa(bﬂquKoe NpeaACTaBJICHUC

bubmuoreka [JOK
https://m.edsoo.ru/ff0c570e
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BuyTpennss sneprus
TEPMOJAMHAMUYECKON CUCTEMBI U
crnocoObl e¢ n3MeHeHus. Konngectro

30 bubmuoreka [JOK
TeILIOTH! M paboTa. BHyTpeHHsA https://m.eds00.ru/ff0c5952
SHEPrus 0JJHOATOMHOTO UEaTHLHOTO
raza

bu6mmoreka [IOK

31 Bujet Tennonepenatiy https://m.edsoo.ru/ffoc5c36
VY nenpHas TETIOEMKOCTh BEIIECTBA.

32 Konu4ecTBO TEIIOTHI pH bubmiorexa [IOK
Teruonepenave. AnnabaTHbIN Iporecc https://m.edsoo.ru/ff0c5c36
[TepBbIii 3aKOH TEPMOAMHAMUKHU U €TO bubnnoreka [JOK
IIPUMEHEHHE K U30MpoLeccam ps://m.edsoo.ru/ffOc5efc

34 Heob6patumocTs nporieccoB B bubnuotexa [JOK
npupoae. Bropoii 3akoH https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKH
[Mpunnun nevicteus u KI1J TeroBoit bu6mmoreka [IOK

35 MalIuHbI https://m.edsoo.ru/ff0c600a

36 ukn Kapno u ero KII/{
DKOJIOTHYECKHUE TIPOOTIEMBI

37 TETIOPHEPTETHKH

38 O6o0maromuii  ypok «MomekymsipHast bubnuorexa [JOK

¢uznka. OCHOBBI TEPMOIMHAMUKI

https://m.edsoo.ru/ff0c6938
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KonrponsHast pabota mo Teme

39 «Mornekyisipras puszrka. OCHOBBI Bubmmorexa IIOK
TepPMOTMHAMHIKH https://m.edsoo.ru/ff0c6a50
[TapooGpa3oBanue U KOHIEHCAIIUS. bu6mmoreka [IOK

40 Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AGCOIIOTHAS M OTHOCUTEIbHAS

41 BJIXXHOCTb BO31yXa. HachleHHbI#H Bubmorexa [IOK
nap https://m.edsoo.ru/ff0c64d8
TBepnoe Teno. Kpucramimaeckue u

4 aMOE)(l)HI)Ie Tena. AHU30TPOTIHS Bu6miorexa [OK
CBOHCTB KpHCTaIOB. JKujkue https://m.edso0.ru/ff0c65f0
Kkpuctayuibl. COBPEMEHHBIE MaTepPHAIIBI
[1naBneHue U KpUCTATIIU3AIIMSL.

43 V nenpHas TEMI0Ta MIaBJICHUS. Bubmmorexa [IOK
CyGumanms https://m.edsoo.ru/ff0c6708

bu6mmoreka [JOK

a4 YpaBHeHHE TEIUIOBOro dananca https://m.edsoo.ru/ff0c6820
DnekTpu3anus Tel. DIeKTPUUECKUI bubnmnoreka [JOK

45 3apsan. JlBa BUJa SJIEKTPUUECKUX https://m.edsoo.ru/ffOc6bcc
3aps/ioB
[TpoBOAHWKY, TUIIEKTPUKH U

46 MOJIYITPOBOIHUKH. 3aKOH COXPaHCHHS Bubmoreka [IOK

SJICKTPHUYCCKOTO 3apsaaa

https://m.edsoo.ru/ffOc6bcc
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BsaumopeiictBue 3aps/10B. 3aKOH

47 Kynona. ToyeuHbIN 2IEKTPUYECKUI bubanorexa LIOK
sapan https://m.edsoo.ru/ffOc6ced
Hanpspk€HHOCTD 3JIEKTPUUYECKOT0

48 nonst. [IpunHimn cynelu)nomunn Bu6mioreka [JOK
NEKTPUYECKHX ToeH. JInann https://m.edsoo.ru/ffoc6df2
HaNpPsHKEHHOCTH
Pabota cuit 3eKTpocTaTHYEeCcKOro

49 nons. [orenuuman. Pasnocts Bubmorexa [IOK
IIOTEHITHATOR https://m.edsoo.ru/ff0c6f00
[TpoBOTHUKY 1 JUATCKTPUKHU B

50 3JIEKTPOCTATHYECKOM MOJIE. bubnmorexa LHOK
JIHOTIeKTpHHEcKast IPOHHIIAEMOCTh https://m.edsoo.ru/ff0c7018

. bu6nmoreka [JOK

o1 AnekTpoemKocTb. KonaeHcarop https://m.edso0.ru/ff0c7126
ONEKTPOEMKOCTH INIOCKOTO

52 KOHJIEHCATOPA. DHEPTHs 3apSHKEHHOTO Brbmmotexa LIOK
KOHJEHCATOPA https://m.edsoo.ru/ff0c72c0
JlaGopatopnas pabota  M3mepenue

53 AIIEKTPOEMKOCTH KOHJIEHCATOpa
[IpuHIUIT NENCTBUSA U TPUMEHEHNE

- KOHJICHCAaTOPOB, KOITUPOBATLHOTO

ammapara, CTpyiHOro npuHTepa.
DnexTpocTaTUYecKas 3aluTa.
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3azemIieHue AIIEKTPOIpruOOpPOB

55

DJIEKTPUYECKUI TOK, YCIOBUS €ro
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna toka. Hanpspxenue.
Conporusnenue. 3akon Oma aJist
y4acTKa Lenu

56

HOCJ’IeI[OBaTCJ'ILHOG, mapaajIeJIbHOC,

CMCHIAHHOC COCANHCHUC ITIPOBOAHHKOB.

Jlaboparopuas padota «3yueHue
CMEIIaHHOTO COCTMHEHHSI
PE3UCTOPOBY

0.5

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

57

PaboTa 1 MOIITHOCTE AIEKTPUUECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

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

58

3axon OMa 171 OJTHOM (3aMKHYTOM )
anekTpuueckoit nenu. Koporkoe
3ambIkanue. JlabopatopHas pabota
«M3mepenne D/1C nctounnka TokKa u
€ro BHYTPEHHETO COIPOTHBIICHUS

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc7ae0

59

DneKTpOHHAas TPOBOIMMOCTH TBEPABIX
METaJIOB. 3aBUCUMOCTD
COTIPOTHUBIICHUS METAJIJIOB OT
Temrepatypbl. CBEpXIIPOBOIUMOCTh

60

DNEKTPUYECKUN TOK B BaKyyMe.
CBoliCTBa 3JIEKTPOHHBIX ITY4YKOB
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[TonynpoBoIHUKH, UX COOCTBEHHAS U
MpUMecHas MpoBoAUMOCTh. CBOMCTBa

bubmuoreka [JOK

61 p—n-nepexoza. IlonynpoBoHNKOBBIC https://m.edsoo.ru/ff0c84ae
PUOOPHI
DJIEKTPUYECKUI TOK B pacTBOpaX U

6 pacrmiaBax 3JIeKTPOIUTOB. Bu6mnoreka LIOK
DNEeKTPOIMTHYECKAs TUCCOLIUALIHS. https://m.edsoo.ru/ff0c82ba
DnekTponus
DNeKTPpUYECKHUI TOK B razax.

63 CamocTOsITeIbHBIN U Bu6mmorexa [IOK
HECAMOCTOSITENbHBIN pa3psa. MoaHus. https://m.edsoo.ru/ff0c84ae
[mazma
DnexTpuueckue mprudopsl 1

64 YCTPOMCTBA U UX MPAKTUUYECKOE Bu6mmoreka [JOK
npuMeHenue. I1paBuna TexHukn https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
O6o06maromuit ypok bubnunoreka [JOK

65 «DNEKTPONHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponbHas pabota mo Teme

66 «Onekrpocratuka. ITocTosHHbIH BuGmuorexa [JOK
dNeKTprdecKuit TOK. Toku B https://m.edso0.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»

&7 PesepsHsliil ypok. KonTponbHas pabota bubnnoreka [JOK

10 TeM€ JNEKTPOAUHAMHKA

https://m.edsoo.ru/ff0c8c56
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PezepBHbIil ypok. O000marOmuil ypok bubnuorexa [JOK

68 o Temam 10 kiacca 1 https://m.edsoo.ru/ff0c8f6c

OBULIEE KOJIMYECTBO YACOB I10
I[MPOT'PAMME 68 4 4
11 KJIACC
KosauuyecTBo 4yacoB DJIeKTPOHHbIE
Ne Tlata mudposbie
w/n Tema ypoka Beero KonTposbubie | IlpakTnueckue H3yueHHs oOpa3oBaTe/ibHbIE
padoTsbI padoThI pecypcsl
[TocTosiHHBIE MAarHUTBI U UX
B3anMo/ieiicTBie. MarHUTHOE MOJIe. Bu6moreka [JOK

1 Bexrop MarHuTHON HHAYKIMH. JIMHAN 1 https://m.edsoo.ru/ff0c9778
MarHUTHON WH]TYKITUU
MarauTtHoe 1mose MPOBOJHHKA C

) TokoM. OmbIT DpcTeaa. 1 Bu6nuorexa LIOK
B3anmopeiicTBre NpoOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTtopHas pabota «3ydeHue bubnuoteka [JOK

3 MardMTHOTO TIOJISI KATYIIKH C TOKOM)» 1 1 https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuita Ammepa.

4 Jlaboparopnas pabota 1 1 Bu6nunoreka LIOK
«HccnenoBanue nenCTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM»
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JleiicTBMe MarHUTHOTO IIOJIS Ha
JBIDKYIIYIOCS 3apsSHKCHHYIO YacTHILY.
Cuna Jlopenna. Pabota cuibl
Jlopenua

bubnunorexa LIOK
https://m.edsoo.ru/ff0c9df4

OnexTpoMaruuTHas HHAYKuus. [lotok
BEKTOpa MarHUTHOU uHAyKuuu. 31C
MHIYKIHUU. 3aKOH 3JIEKTPOMAarHuTHOU

nHaykuuu Papanes

JlaGopaTtopHnast pabora
«HccnenoBanue sBICHUS
BJICKTpOMaFHI/ITHOI\/JI VHAYKIOWH)

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

NHnykTuBHOCTG. SIBIIEHUE
camonHaykiuu. 3J1C caMOMHAYKIIHH.
OHeprus MarHUTHOT'O NOJIS KaTyIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JI€

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

TexHu4eckne ycTpoiucTBa U ux
IIPUMEHEHHUE: TIOCTOSIHHBIE MATHUTHI,
AJIEKTPOMATHUTBI, 3JIEKTPOABUTATEIIb,
YCKOPUTEIIN 2JIEMEHTAPHBIX YACTHII,
WHIYKIMOHHAs I1eYb

10

O6oOmaromuii  ypok  «MarautHoe
I10JIC. BHGKTpOMaFHI/ITHaSI I/IH}IyKHI/ISI))

but6mmorexa [IOK
https://m.edsoo.ru/ffOcab82
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11

KontponbHast pabora o Teme
«MarautHoe 1oJI€.
DJIeKTpOMarHuTHasK UHITYKITUS

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CB00OIHBIE MEXaHUYECKUE
Kosiebanus. ['apMoHnUYecKue
KoneOaHus. YpaBHEHHE
rapMOHHMYECKHUX KOJICOaHUH.
[peBpaieHue sueprun

bubnunoreka LIOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
neproa MaJbIX KOJICOaHMIA Tpy3a Ha
HUTH OT JJTUHBI HUTH ¥ MAcChl IPy3a»

14

Koneb6arenbHblit kKoHTYp. CBOOOIHBIE

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcb820

OJICKTPOMArHUTHBIC KoJieOaHHS B
nACaJIbHOM KoJie0aTeTbHOM KOHTYPC.
Amnamorus MCKAY MCXaHUYCCKUMHU U
OJICKTPOMArHUTHBIMU KoJIEOaHUSIMU

15

®opmyna Tomcona. 3akoH
COXPAHEHUS SHEPTUH B UACATBHOM
KOJIe0aTeIbHOM KOHTYpE

bu6nunorexa LIOK
https://m.edsoo.ru/ff0cb9c4
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[Ipencrasienue o 3aTyxaroImux
KosieOaHusx. BoHyXIeHHbIE
MeXaHH4eCKHe KojeOanus. Pe3onanc.
BBIHY)KZ[CHHLIG BHGKTpOMaFHI/ITHBIe
KoJIeOaHMs

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennsiii Tok. CUHYCOUJAIbHBIN
MEPEMEHHBIN TOK. MOIIHOCTH
[IEPEMEHHOT0 TOKA. AMIUIUTY/IHOE U
JICUCTBYIOILEE 3HAYEHUE CUIIBI TOKA U
HaIpsHKEHUs

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBozacTso,
nepeaaya u norpediieHue
ANEKTPUYECKON SJHEPTUU

19

YCTpoUCTBO U IPAKTUUECKOE
IIPUMEHEHHUE IEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOT0 TOKa, JIMHUI
AJIeKTpoIepesayd

bubmnoreka IIOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKUE PUCKU TTPU
MIPOU3BOJICTBE AIEKTPOIHEPIHH.
Kynbrypa ncnons3oBanus
3JIEKTPOIHEPTUHU B OBCETHEBHOM
KU3HU

21

MexaHWYeCKHe BOJIHBI, YCIIOBUS
pacnpoctpanenus. [lepnon. Ckopoctb
pacnpocTpaHeHus U IJTMHA BOJIHBIL.
[Toniepeunblie U MPOIOJIbHBIE BOTHBI

bubanoreka LJOK
https://m.edsoo.ru/ffOcca54
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3Byk. CKOpOCTb 3ByKa. ' poMKOCTh

bu6nmoreka [IOK

22 3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
OJeKTpOMarHUTHBIE BOJIHBI, UX

23 cBolicTBa u ckopocth. [lIkana brbsmorexa LIOK
IEKTPOMATHHTHBIX BOJH https://m.edsoo.ru/ffOccfe
[TpuHIMTIBL PaAHOCBS3U U

24 TesneBueHUs. Pa3BuTne cpeacts
cBs3u. Paguonokanys
KonTtponsnas padora «Konebanus u Bu6mmoteka [JOK

25 BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpsimonuHENHHOE pacpoCTpaHEHHE

26 CBETa B OJJHOPOJHOM cpejie. Bubmmoreka [JOK
Toueunslii ICTOYHUK cBeTa. JIyy https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxeHue cBeTa. 3aKOHbI

27 oTpakenus ceera. [locTpoenue bubnmorexa LHOK
H30GPaKEHHIA B IIOCKOM 3epKasie https://m.edsoo.ru/ff0cd4e0
[Ipenomnenue ceera. [lonHoe

28 BHYTpeHHee oTpaxeHnue. IIpenenpHbIi Bu6smoreka [OK
YroJ1 HOJIHOTO BHYTPCHHETO https.//m.edsoo.ru/ffOcd7f6
OTpaKeHUS
JlaGopatopnast pabora «M3mepeHue bubnuoteka [JOK

29 TIOKA3aTelIs MPETOMIICHUSI CTEKIIa https://m.edsoo.ru/ff0cd67a

30 JIunssl. [Toctpoenue n3obpaxxeHuil B bubmuorexa [IOK
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nuH3e. Popmysia TOHKOM JIMH3HI.
YBenuyeHue JuH3bl

https://m.edsoo.ru/ffOcddle

31

JlaGopaTtopHnast pabora
«HccnenoBanue CBOMCTB
U300paXKEHUH B TUH3AX)

32

Hucnepcus cBeta. CoXHBINA COCTaB
oenoro cBera. Llet. JJaboparopHas
pabora «Habitonenue aucrepcuu
CBETa»

33

WuTtepdepentus ceera. Judpakus
cBeta. [ludpaknuonHas pemeTka

bubnunoreka LIOK
https://m.edsoo.ru/ffOced22

34

HOHepeqHOCTB CBCTOBBIX BOJIH.
Honﬂpmaum{ CBCTa

bubnuoreka [IOK
https://m.edsoo.ru/ffOcf02e

35

OnTuueckue mpuOOPsI U YCTPOUCTBA U
yCIIOBHS UX 0€30M1acHOr0 MPUMEHEHUs

36

FpaHI/IHI)I IMPUMEHUMOCTHU

KJIacCH4eCcKor MexaHukH. [locTymarel

CIIEHUAIILHON TEOpUHU
OTHOCHUTEIIBHOCTH

bubmmoteka IIOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTENHLHOCTD OOIHOBPEMCHHOCTH.

3amenJieHHe BpPEMEHH U COKpaIlleHUe
JUIMHBI

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcfa42

38

OHeprusi U UMITYJIbC PEISATUBUCTCKOMN

yacTuilbl. CBSI3b MacChl C YHEPTUEN U
UMITYJIbCOM. DHEPIus MOKOs

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcfc68
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KonTtponsHas padora «OnTuka.

39 OCHOBBI CIICIUATIBHON TEOPHU BH6J?H0TeKa HOK
OTHOCHTENEHOCTIY https://m.edsoo.ru/ffOcf6f0
®otonsl. Dopmyina Ilnanka. DHeprus bubmuorexa [IOK

40 Y UMITYJIBC (JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIE0BaHNE

41 porordpdexra. OnbiTer A. T. Bubmoreka [IOK

https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl poTtodddekra. YpaBHEHHE
42 DiinmmTeiina s GoToddexTa. brbmorexa [IOK
https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» porodpdexra
Jasnenue cBera. OnwiTer I1. H.
43 Jle6eneBa. XuMuueckoe 1eiicTBUe Bubmmorexa [IOK
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTsa u
MPAKTHYECKOe MPUMEHEHHE:
44 dboTorneMeHT, POTONATUHK,
CoJTHEYHas OaTapesi, CBETOUO/T
Pemenue 3agad mo teMe «DJI€eMEHTHI but6mmorekxa [IOK

45 KBAHTOBOM OIITHKI)Y https://m.edsoo.ru/ff0d0302
Moaens atoma ToMcona. ONBITHI

46 P ) bubmuoreka [{OK

€3ep(OpAA N0 PACCEAMIO -4acTHIL, https://m.edsoo.ru/ff0d091a
[MnanerapHas Mojenb aTomMa
but6mmoreka [IOK
47 ITocrynartsr bopa

https://m.edsoo.ru/ff0dOafa
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Wznyuenue u norsuoiieHnue GOTOHOB

48 IpU IIEPEXOJIE aTOMA C OJJHOI'0 YPOBHs Bubmoreka [OK
SHepruH Ha ApyToil. BB CIIEKTPOR https://m.edsoo.ru/ff0d0Oafa
BousiHoBBIE CBOMCTBA YacTull. BosHbI

49 ne Bpoiins. KopyckyisipHOBOTHOBOI Bubmorexa IIOK
nyanusm. CHIOHTAHHOE 1 https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE M3JTyYCHHE
OTKpBITHE PATHOAKTUBHOCTH. OTBITHI

50 Pesepdopa 1o onpeeneHnio cocTasa Bubnuoreka [IOK
Pa/IMOAKTHBHOTO H3/TyYEHNs https://m.edsoo.ru/ff0d0fd2
CsoticTBa anbda-, 6era-,
raMMau3nydeHus. BiusHaue

51 PalMOaKTUBHOCTHU Ha KUBBIE
OpTaHU3MBI
OTKpBITHE TPOTOHA U HEUTPOHA.

59 N3otonsl. Anbda-pacna. bubmuoteka [IOK
ONEKTPOHHBIN U NO3UTPOHHBIN https://m.edsoo.ru/ff0d1162
Oerapacmnan. ['aMmma-u3nyyeHue
DHeprus CBSI3U HYKIIOHOB B SJIpe.

S nepubie peakuuu. A nepHbii
53 peaxrtop. ITpo6eMsl, IepCreKTHBE, bubanorexa LIOK

AKOJIOTUYECKHUE ACIEKThI SAEPHOM
SHEPreTUKHU

https://m.edsoo.ru/ff0d1356
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54

DeMeHTapHble YacTullbl. OTKpPBITHE
no3uTpoHa. MeTo/1bl HaOII0IeHUS U
PErucTpaluy FIEMEHTAPHBIX YaCTHII.
Kpyrnslii cton «@yHaaMeHTalIbHbIE
B3auMoencTBUA. ENUHCTBO
bu3nUeCcKOil KapTUHBI MUPa»

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3B€3nHoro Heba. Co3Be3nus,
SIPKHE 3BE3bl, TUIAHETHI, UX BUIAMMOE
nemxkenne. ComHeyHas cucreMa

56

Connne. CoaHedHass aKTUBHOCTb.
Wcrounuk sneprun CosHua u 3B€371

57

3BE3/b1, UX OCHOBHEIC
XapaKTEpUCTUKU. 3BE3/1bI [T1aBHOU
MOCJIeI0BAaTEIbHOCTH. BHYTpeHHEee
ctpoenue 38¢3/1. COBpeMeHHbIE
MIPEICTABJICHUS O IPOUCXOKICHUH U
sposronuy CoHIIa U 3BE3]]

58

Muineunsiii [1yte — Hama ['anakTuxa.
[Tonoxenne n nBmxenne ConHua B
lNanaktuke. ['anaktuku. YepHbie
JBIPBI B IAPAX TAITAKTUK

59

Bceenennas. PasOeranue rajakThk.
Teopus bonpmoro B3peIBa.
PenukroBoe uznyuenue.
MeraranakTuka

60

Hepemennsie mpo6ieMbl aCTpOHOMUH
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61

KonTponbHast pabora  «IJIEMEHTHI
ACTPOHOMHMH U aCTPOPUIUKI»

62

O6o06matromuii ypok. Poib ¢pusuku n
ACTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COITMAJIbHON U
ATUYECKOH chepax NesaTeIbHOCTH
YyeJIoBeKa

63

O6o6mraromuii ypok. Poms u Mecto
(GHU3MKKM U ACTPOHOMUH B
COBPEMECHHOW HAyYHON KapTHHE MUPA

64

O6o6mraromuii ypok. Ponb
¢du3ndeckoit Teopun B GOpMUPOBAHUA
MIPEACTABICHHUH O HU3UIECKOI
KapTHHE MHpa

65

O6o0matomuii ypok. Mecto
(bu3nyecKoil KapTUHBI MUpa B 0011IEM
Py COBPEMEHHBIX
€CTECTBEHHOHAYYHBIX IIPECTaBICHUN
0 MpUpoe

66

Pe3zepBHBI ypok. MarHuTHOE 110JIE.
DJIEKTpOMarHuTHask UHIYKIUS

67

PesepBubIil ypok. Ontuka. OCHOBBI
CIIEUaTIbHON TEOpUHr
OTHOCHUTEIIbHOCTH




Pesepnbiii ypok. KBanToBas pusuka.

68 DJIeMEHTEI ACTPOHOMUM u 1 bu6muorexa [IOK
acTpOPHU3UKH https://m.edsoo.ru/ff0d1784
OBHIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI 1JId YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






		2024-08-23T10:53:53+0300
	Мороз Елена Владимировна
	Я являюсь автором этого документа




