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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOro ypoBHS Ha YPOBHE CpEIHEro 0OIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUN M TPeOOBAHHMM K pe3ysbTaTam
OCBOEHHMSI OCHOBHOH 00pa3oBaTelbHOW Mporpammsbl, npeactaBieHHbIXx B OI'OC
COOQO, a Takxke c yu€rom QenepanbHOl paboueil MporpaMMbl BOCIHMTAHUS H
KOHLEMUMK TMpernojaBanus ydeOHoro mnpeamera «Pusnka» B 00pa3zoBaTENbHBIX
OpraHu3alusaXx Poccuiickon denepanuu, peAN3YIOIINAX OCHOBHBIE
oOpa3oBaTresbHbIE IPOTPAMMBI.

Copepxanue mnporpaMMbl 1o (u3uMKe HampaBieHO Ha (opMUpOBaHHE
€CTECTBEHHO-HAy4YHOW KapTHUHBl Mupa obOyyaromuxcs 10-11 xmaccoB npu
oOyuyeHun ux Gusrke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IEATEIIbHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusim OPI'OC COO x
IJIAHUPYEMBIM JIMYHOCTHBIM, IPEAMETHBIM M METANPEIMETHBIM pPE3yJbTaTaM
oOydeHHUsl, a TaKKe YUYHUTHIBAET HEOOXOJIHMMOCTh peaJUu3aluh MEXIPEeIMETHBIX
CBsA3€ll (PU3MKM C €CTEeCTBEHHO-HAyYHbIMU Yy4eOHBIMH TMpeameTamu. B Hel
OTIPEJIENISIFOTCS. OCHOBHBIEC LEIM M3Yy4eHHs] (U3MKU Ha YPOBHE CPEIHEro OOILIero
oOpa3oBaHus, MIIAHUPYEMbI€ Pe3yJbTaThl OCBOCHUS Kypca (PU3UKHU: TUYHOCTHBIE,
MeTaInpeIMeTHbIC, TpeaMeTHbIC (Ha 6a30BOM YPOBHE).

[Iporpamma no gu3MKe BKIIOYAET:

IJIaHUPYEMbIE pe3yIbTaThl OCBOEHHUA Kypca U3k Ha 6a30BOM YPOBHE, B
TOM YHCIIe IPEIMETHBIE PE3YJIbTAThI 110 TOJIaM 00yUYeHUS;
coJiepkaHue yuyeoHoro npeamera «Ou3nka» Mo rojgaM o0yyeHusl.

®du3nka Kak Hayka O HauOoJjiee OOIIMX 3aKOHaX MPHUPOIbI, BHICTyMHas B
KauecTBe y4eOHOTO MpeIMEeTa B LIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJ B CUCTEMY
3HaHMuM 00 okpysxkatomiem mupe. LIKoabHBIN Kypc GU3NKN — CUCTEMOOOpa3yomuii
JUISL €CTECTBEHHO-HAYUYHBIX YY€OHBIX MPEIMETOB, MOCKOIbKY (U3NUYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOILIECCOB U SBJICHUM, HM3y4aeMbIX XUMHEH, OuoJIOTHEH,
¢dbuzmyeckorr reorpadueit u actpoHomued. Mcmonb3oBaHHE UM AKTHBHOE
npuMeHeHue (GU3MYECKUX 3HAHUW  ONpeleNsieT  XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJNOTHMH B cQepe DHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJYYEHHsS] HOBBIX MATEPHAIOB C 3aJaHHBIMM CBOMCTBAMU U JIPYTHX.
N3yyenue QuU3MKUM BHOCUT OCHOBHOW BKJaJ B (OPMHUPOBAHHE ECTECTBEHHO-
HAay4YHOM KapTHUHBI MUpa oOydaroluxcs, B (GOpPMHPOBAHHE YMEHUN NPUMEHSTh
HAy4YHbIH METO/]I MO3HAHUS [IPU BHIIOJHEHUH UMH YY€OHBIX HCCIEOBaHUM.

B ocHoBy kypca ¢u3Mku A YpOBHS cpefaHero oOmiero o0pa3oBaHMs
MOJIOKEH pAN WIEH, KOTOpPhIE MOXHO paccMaTpuBaTh KaK IPUHLMIBL €T0
MTOCTPOCHHMUS.



Hoes yenocmmnocmu. B COOTBETCTBUU C HEH KypC SIBISIETCS JIOTHYECKH
3aBEpIIEHHBIM, OH COJCPKUT MaTepuall U3 BCEX pa3fesioB (U3UKH, BKIOUAET KaK
BOIPOCHI KJIACCHUECKOM, TaK U COBPEMEHHOMN (U3HKHU.

Hoesn cenmepanuzayuu. B COOTBETCTBUM C HEH Marepuan Kypca (QU3UKH
00bemMHEH BOKPYr (QU3MYECKUX Teopuil. Bemymmum B Kypce SBIsieTC
dbopMupOBaHUE TPEICTABICHUNA O CTPYKTYPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
moJe.

Hoes eymanumapuzayuu. EE peanmzamusi TpeanojiaraeT HCIOIb30BaHUE
TYMaHUTApHOTO TMOTEHIMANa (U3NUYECKON HAyKH, OCMBICICHUE CBSI3U Pa3BUTHUS
busuku ¢ pa3BuUTHEM OOIIeCTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPAaBCTBEHHBIMH H SKOJIOTHYECKUMHU IPOOIEMaMH.

Hoes  npuknaonoti  nanpaenennocmu. Kypc Gu3uku mpenrnosnaraet
3HaKOMCTBO C IIMPOKHUM KPYTrOM TEXHUYECKUX M TEXHOJOTHMUYECKUX TPUIIOKEHUH
U3YYCHHBIX TEOPHH U 3aKOHOB.

Hoes oxonocuzayuu peanusyercss TOCPEICTBOM BBEICHHUS DIEMEHTOB
COJEp)KaHUs, TMOCBSMIEHHBIX OJKOJOTHYECKUM Mpo0iieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHHKH M TEXHOJIOTHH, a TaKKe OOCYKICHHS
po0JieM paMOHAIEHOTO MPUPOIOIOIB30BAHMS U SKOJIOTHUECKON 0€301acHOCTH.

CrepxHEBBIMH D3JIEMEHTaMH Kypca (DU3WKH Ha ypOBHE CpETHETo OOIIero
oOpa3oBaHusl SIBJIAIOTCSA (huzmueckue Teopuu (PopMHpOBaHUE MPEICTABICHUHA O
CTPYKTYpE TOCTPOEHUS (PUINIECKONU TEOPUH, posid (HyHIaMEHTAIBHBIX 3aKOHOB H
OPUHIMIIOB B  COBPEMEHHBIX MPEACTABICHUSAX O TMPHUPOAE, TpaHHIAX
NPUMEHUMOCTH TEOpUH, JJIsi ONHCAaHWS eCTECTBEHHO-HAYYHBIX SIBICHHUA U
IIPOIIECCOB).

CucTeMHO-ACSITEeTbHOCTHBIN MOAXO B Kypce (PM3MKH peanu3yercs Mpekie
BCEro 3a CYET OpraHM3alUd SKCIIEPUMEHTAIBHON ACSITENFHOCTH O0YYaIOIIIXCS.
Jlnst  GazoBoro ypoBHS Kypca (U3MKM — 3TO HCIOJIB30BAHHE CHCTEMBI
(GpOHTAIBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB H JTAOOPaTOpHBIX padoT,
KOTOpBIE B TIporpamme 1o (U3HKe OObEIWHEHBI B OOIIMIA CIUCOK yYEHUYECKHX
NPaKTHYECKUX paboT. BrigeneHue B yka3aHHOM TepedyHe JTabOpaTOpHBIX padorT,
NPOBOJAMMBIX NI KOHTPOJSI ¥ OIICHKH, OCYIIECTBISETCS  yYaCTHHUKAMHU
00pa30BaTeIBHOrO TMpollecca HCXOMsS W3 OCOOCHHOCTEW TIJIaHUPOBAHUS W
ocHamleHuss kabuHeta ¢usuku. Ilpm sTomM oOecreumBaeTcs  OBIAJCHUE
O0yJaIOUMMUCS YMEHHUSIMH TPOBOJUTH KOCBEHHBIC H3MEPEHHUsS, HCCIICOBAHWS
3aBHCHUMOCTEH (PM3MYECKMX BETWMYMH W IIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPETIOKCHHBIX THITOTE3.

Bonpioe BHUMaHHWE YyAETSETCS PEUICHUIO PACUETHBIX M KadeCTBEHHBIX
3agad. [lpu 3TOM [Ist pacu€THBIX 3a7ad MPUOPUTETOM SIBISIOTCS 3a7add C SBHO
3aJaHHON (PU3MUeCKOi MOJIEIbIO, TTO3BOJISIOIINE TPUMEHATh H3yUYeHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pas3jelia Kypca, TaKk W WHTCTPUPYS 3HAHUSA W3
pa3HbIX pasnenoB. [ KadeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aaHHS Ha
OOBSICHEHHE TPOTEKAaHUS (PU3UYCCKUX SBICHUM W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrmue BbIOOpa (QHU3MYECKOW MOIENW IS CUTyalldd MPaKTHUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanuamu DGI'OC COO k MaTepualbHO-
TEXHHMYECKOMY oOOecrevyeHno y4eOHOTro Tmporecca 0a30BBI YypOBEHb Kypca
Gbu3MKH Ha YPOBHE CpEeIHETO 00IIero 00pa3oBaHUs TOJDKEH U3YyUaThCs B YCIOBUSIX
PEeIMETHOTO KaOWHeTa (U3MKH WIM B YCJIOBHSIX HHTETPUPOBAHHOTO KaOWHETa
NPEeIMETOB €CTeCTBEHHO-HAYYHOTO IWKIa. B kabuHeTe (U3WKU JOKHO OBITH
HEeoOXouMoe JiabopaTopHoe OOOpy/IOBaHUE [Jis BBHITIOJIHEHUS YKa3aHHBIX B
nporpamMme Mo Qu3uKe YUeHHYECKUX MPAKTUIECKUX paboT M JAEMOHCTPAIMOHHOE
o0opymoBaHUE.

JleMoHCTpalimoHHOe 000pymoBaHne (HOPMHPYETCS B COOTBETCTBHH C
NPUHIAIIOM MHHHMAIbHOW JIOCTATOYHOCTH H  O0ECTeYMBaeT TOCTAaHOBKY
MEPEYUCIICHHBIX B TporpaMMme 1Mo (U3MKE KIIOYEBBIX JEMOHCTPAIMA st
WCCIICIOBAHHUST ~ M3yYaeMbIX SBJICHUH H  TPOIECCOB, OMIUPHUYECKUX U
(GyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYCCKUX MPUMCHCHHH.

JlabopatopHoe oOOpymOBaHWE IS YYEHUYECKHX MPAKTUYECKUX padoT
dbopMupyeTcss B BHIE TEMaTHYECKHX KOMILJICKTOB M OOECIeYHMBaeTCS B pacuéTe
OHOTO KOMIUIEKTa Ha JBYX oOOydarmuxcs. TeMaTndecKkue KOMILIEKTHI
nabopaTopHOro 00OpYAOBaHUS MOJKHBI OBITHh TIOCTPOEHBI HAa KOMIUIEKCHOM
WCTIOJb30BAaHUHM AHAJIOTOBBIX W IHU(POBBIX MPUOOPOB, a TaK)KE KOMITBIOTEPHBIX
M3MEPHUTEIHHBIX CHCTEM B BHJIE IIUPPOBHIX 1a00paTOpUid.

OCHOBHBIMH LIETISIMU H3YYCHUs (PU3UKH B 00IIEeM 00pa30BaHUU SIBISIFOTCS .
dbopMupoBaHHE HHTEpeca W CTPEMIICHHS OOYyYJaloUmMXCsi K HAyIHOMY
W3YYCHUIO TPUPOABI, PA3BUTHE WX HMHTEIUIEKTYAJIbHBIX M TBOPYECKHX
CIOCOOHOCTEH;
pa3BUTHE MPEACTABICHUI 0 HAYYHOM METO]IE TIO3HAHUS B (POPMUPOBAHHE
HCCIICIOBATEITLCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBIICHUSIM;
dbopMupOBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yabTara H3yUeHUs
OCHOB CTPOCHHS MaTepHu U (yHIaMEHTAIBHBIX 3aKOHOB (DU3HKH,
dbopMupoBaHue YMEHUH OOBSACHATH SIBICHHUS C HCIOJIB30BaHUEM
bu3NYeCKUX 3HAHUN U HAYYHBIX JIOKA3aTEIbCTB,;
dbopMupoBaHUE TPEACTABICHUNA O POJMU (UMUKH JUIS Pa3BUTUSA APYTHUX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHH.

JlocTmkeHne 3THX Ieseld o0ecreunBaeTcs pEelIeHHeM CIEIyIOIMHUX 3a7ad B

nporecce U3y4eHus Kypca GU3NKH Ha YPOBHE CpEAHETo 00IIero oopa3oBaHus:



pUOOpeTeHHE CHUCTEMBI 3HAHUU 00 o01ux bu3nYECKuX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHSIX, BKJTFOYAst MEXaHHKY,
MOJICKYJIIPHYIO (DU3UKY, OJJICKTPOJMHAMHKY, KBAaHTOBYIO (HU3UKY W
AJIIEMEHTBI aCTPODU3UKH;

dbopMHpOBaHWE YMCHHH TNPUMEHATh TEOPCTHYCCKUE 3HAHUSA IS
OoOBbsICHeHHUS (DHU3UYECKUX SIBJCHUH B TPUPOAEC W I TPUHATHSA
MPAKTUICCKUX PEIICHUI B TOBCEIHEBHOMN KHU3HU,

OCBOEHHE CITOCOOOB pENICHUs pA3WYHBIX 3aJad C SBHO 3aJaHHOUN
dbusznyeckoil Monenbplo, 3a1ad, TOApPa3yMEBAIONINX CaMOCTOATEIbHOE
co3anue GU3NIECKON MOENH, aJIeKBaTHOW YCIIOBHSIM 3a/1a4H,
MOHMMaHUEe (PU3NYECKHX OCHOB W TPHHIIMIIOB JCHCTBUS TEXHHUYECCKUX
YCTPOMCTB U TEXHOJIOTHYECKUX TIPOIIECCOB, UX BIUSHHS Ha OKPYKAFOIIYIO
cpeny;

OBJIaJICHUE METOJIaMH CaMOCTOSTEIILHOTO ITUTAHUPOBAHUS W TIPOBEICHUS
(GU3MYECKUX SKCIIEPUMEHTOB, aHajdnu3a W HHTEPIpPETAluu HH(POPMAIINH,
OTIpe/IeTICHHsI IOCTOBEPHOCTH TMOJTYyYEHHOT'O PE3yIIbTaTa,

CO3/IaHWE YCTIOBHM ISl Pa3BUTHS YMEHUI MPOEKTHO-HUCCIIEIOBATEIbCKOH,
TBOPYECKOM JIEATEITLHOCTH.

Ha wu3yuenue ¢usuku (0a30BBIii ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETO
obpazoBanus orBoauTcs 136 wacos: B 10 kimacce — 68 yacoB (2 yaca B Henem0), B
11 xmacce — 68 yacos (2 yaca B HEZIETIO).

[Ipennaraemelii B mporpamMme 1o (H3UKE TMepedeHb JIAOOPAaTOPHBIX M
MPAKTUYCCKUX pabOT SBIACTCS PEKOMCHOBAaHHBIM, YYHTENb JelIaeT BHIOOD
MPOBEJICHUS JIA0OPAaTOPHBIX PabOT M OMBITOB C YYETOM HMHIWBHIYATbHBIX
0COOEHHOCTEH 00yUaroIuXCsl.



COIEPKAHUE OBYYEHUA
10 KJIACC

Pa3znen 1. ®uzuka u MeToAbl HAYYHOT O IO3HAHUSA

®usuka — Hayka o npupone. HayduHeie MeTOIbl NO3HAHUS OKPYKAOLIETO
mupa. Posb dkcnmepuMeHTa W TEOpUM B IIPOLIECCE IIO3HAHWUS MPUPOABI.
DKCHepUMEHT B (PU3HUKE.

MonenupoBanue (U3HMYECKUX SIBICHUNA M TpoueccoB. HayuHble TUmoresbl.
duznyeckue 3aKOHbl U TEOpPUH. ['paHHIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
IIprHIMI COOTBETCTBUS.

Ponb 1 mecTto Qu3uku B GOPMUPOBAHUU COBPEMEHHON HAy4YHOW KapTHUHBI
MHPA, B IIPAKTUYECKOMN AEATEIBLHOCTHU JIFOIEH.

Jlemoncmpayuu

AnanoroBeile U UU(POBbIE M3MEPUTENbHbIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYUKHU.

Pa3znen 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe aBmKeHne. OTHOCHUTEIBHOCTh MEXAHHUYECKOI'O IBIIKEHUS.
Cucrema otcuéra. Tpaekropus.

[Tepemertienre, cKOpocTh (CpedaHssi CKOPOCTh, MTHOBEHHAas CKOPOCTh) M
YCKOPEHHE MaTepHUaJIbHOH TOYKH, HMX IPOCKIMH HAa OCH CUCTEMBbI KOOPJIUHAT.
CrnoxeHHe repeMelieHUH 1 CII0KEHHE CKOPOCTEH.

PaBHOMepHOE M PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE ABWXKEHHUE. [ 'paduku
3aBUCUMOCTH KOOPJHMHAT, CKOPOCTH, YCKOPCHHS, TYTH W IEPEMEIICHHS
MaTepHAIbHONW TOYKH OT BPEMEHHU.

CBoOomHOe nmajsieHne. Y CKOpeHHe CBOOOTHOTO MaACHUS.

KpuBonuHeitHoe  aBuxkeHHE. JIBMKECHHWE  MaTepuajibHOM  TOYKH IO
OKPY>XKHOCTH C TIOCTOSTHHOM 110 MOJTYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHCHHAS
ckopoctk. [lepron u gacrota oOparmieHus. LleHTpocTpeMHUTEIbHOE YCKOPEHHE.

TexHUUYeCcKWe YyCTPONCTBA M TPAKTUYCCKOC NPHUMCHEHHUE. CITHIOMETD,
JBUKEHUE CHAPSIJIOB, IIECITHBIC M pEMEHHBIE TICpe1ayuu.

Jlemoncmpayuu

Mopnens cucTeMbl OTCYETA, WUTFOCTPAIMS KHMHEMAaTHYECKUX XapaKTCPUCTHUK
JBIKEHUSL.

[IpeoOpa3oBaHre IBMKEHUH C UCIIOJIBb30BAHUEM IIPOCTHIX MEXaHU3MOB.

[TageHue TN B BO3AYXE M B pa3peiKEHHOM IIPOCTPAHCTRBE.

HaGmronenne ABWKEHHS Tena, OPOIMIEHHOTO IOA YIVIOM K TOPH30HTY H
TOPU30HTATBHO.



N3mepenue yckopeHusi CBOOOIHOTO MaieHHUs.

HamnpagiieHre CKOPOCTH IIPH IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuu sxcnepumenm, i1abopamopmuvie pabomul

N3yueHre HEpaBHOMEPHOIO JBUKEHHUS C LEJIbIO ONPEAECIEHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHne COOTHOWIEHUS MEXAY IYTSAMH, MPONACHHBIMU TEJIOM 3a
MOCJIEA0BATENbHBIE PAaBHBIE IPOMEXYTKA BpPEMEHM IPU PaBHOYCKOPEHHOM
IBUKEHUH C HAYAJIBHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yueHne NBUKEHUS IapUKa B BI3KOM KHIKOCTH.

N3yuyenue ABM>KEeHHs Tea, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. Jlunamuka

IIpyHoun  orHocutrenbHOCTM  ['aymmies.  Ilepsbii  3akoH  HproToHa.
HNHepupnanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3unuun cui. Bropoi 3akoH HeroToHa
IUIsl MaTepuanabHOM Touku. TpeTuil 3akoH HproToHa 111 MaTepUanbHbIX TOYEK.

3akoH BcemupHoro tarorenus. Cuia Tsbkectu. llepBas kKocMmuueckas
CKOpOCTb.

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

Tpenue. Bunsl Tperus (mokos, ckonbxeHus, kaueHnus). Cuia tpenus. Cyxoe
TpeHue. Cuiia TpeHUsl CKOIBKEHHs U cujia TpeHus nokos. Koaddumuent tpenus.
Cuita conpoTUBIIEHUS NIPU JIBUKEHUU TENA B KUIAKOCTU WU Ta3e.

[locTynarenapHOE U BpalaTeIbHOE JBUKEHHUE a0COIIOTHO TBEPAOIO TENa.

MoOMEHT cuiabl OTHOCUTEIBHO OCH BpameHus. Ilnedo cunel. YcnoBus
pPaBHOBECHS TBEPAOTO TENA.

TexHuueckue ycTpoWCTBA M NPAKTUYECKOE IPUMEHEHHUE: IOIIIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne NHEPLINH.

CpaBHEHME MacC B3aUMOICHCTBYIOIINX TEI.

Bropoii 3akoH HproToHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIliH.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOABEME U MMAICHUU.

CpaBHEHUE CUJI TPEHUS MTOKOSA, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBECUS TBEPAOrO Tesia. Buasl paBHOBECHS.

Yuenuueckuiui sxcnepumenm, 1abopamopmuvie pabomul

N3yuyenue nBmxeHust Opycka 1o HaKJIOHHOMU MIIOCKOCTH.



UccnenoBanue 3aBUCMMOCTH CHJI YNPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3HOBOM 00pasiie, OT ux AedopMalii.

UccnenoBanue yclaoBU paBHOBECHsS TBEPAOrO TeJa, HUMEIOLIETO OCh
BpAaILICHUS.

Tema 3. 3axkouvt coxpanenusn 6 mexaHuke

mnynsec MarepuaibHOW TOuYkH (Tena), CHCTEMbl MaTEpHaIbHBIX TOYCK.
NMmnynbec Cuibl M U3MEHEHUE HMIYJbCa TeJla. 3aKOH COXPAHEHUS MMITYJIbCa.
PeakTuBHOE IBU)KCHHUE.

Pa6ora cuiabl. MOIITHOCTD CHUTHL.

Kunetnueckass sHepruss MarepuaibHOW TO4ykH. Teopema 00 H3MEHECHHH
KUHETHUYECKOU SHEPTUM.

IToreHumanbHas SHEprus. IToreHmanbHas SHEprus yOpyro
nehopMUpOBaHHONW  TpykuHbL.  [loTeHIManbHass dSHeprus Tejla  BOJM3U
MMOBEPXHOCTH 3EMJIH.

[ToreHuManbHblE U HEMOTEHIMAJIbHBIC  CHJIBI. CBsi3b  paboOTHI
HEMOTCHIUAJIBHBIX CHJI C M3MEHCHHUEM MEXAHWYECKOW HSHEPTUM CHUCTEMBI TEIl.
3aKOH COXpaHEHUS MEXaHUYECKOU YHEPTUHU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckue yCcTpONCTBA M NMPAKTUUYECKOE MPUMEHEHUE: BOJOMET, KOIED,
MPYKUHHBIA MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KEHHUE.

[lepexo1 MOTEHIIMAIBLHON YHEPTUU B KUHETHYECKYIO U 0OpaTHO.

Yuenuuecxuii sxcnepumenm, rabopamophule pabomoi

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JIByX OJAMHAKOBBIX
HUTSHBIX MasSTHUKOB.

NccnenoBanue cBsizu pabOThI CUIIBI ¢ U3MEHEHUEM MEXaHMYECKOW YHEepruu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Pa3nen 3. MosekyasipHas ¢pu3dnka 1 TepMOAUHAMHUKA

Tema 1. Ocnoebt MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUSA MOJEKYIAPHO-KUHETUUECKON TEOPUHM M UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkenue. duddysus. Xapaktep ABUKEHUS WU
B3aMMOJICHCTBUSl YAaCTUL BellecTBa. MOJENU CTPOEHUs Ta30B, KUIAKOCTEW W
TBEPABIX TEJ U OOBSCHEHHUE CBOMCTB BEIIECTBA Ha OCHOBE 3TUX Mojenel. Macca u
pa3mepsl Mosiekya. KonndecTBo BemectBa. [locTosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u €€ nsmepenue. lllkana temmepatyp
Llenbcus.



Mopgens  upeanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETUYECKOW TEOpPUHM HACATIbHOrO rasza. AOCONIIOTHas TeMIiiepaTypa Kak Mepa
CpeIHENl KWHETHMYECKOM SHEpPruu TEIUIOBOrO JBM)KEHMs dactul] rasza. Illkana
temneparyp KensBuna. ['a3oBbie 3akoHbI. YpaBHeHue MenzaeneeBa—Kianeiipona.
3akoH /lanpToHa. M30mponeccsl B UACAIBHOM ra3e C MOCTOSHHBIM KOJIMYECTBOM
BeniecTBa. ['paduueckoe mnpeacTaBieHUE H3OMPOIECCOB. H30TEpPMa, H30X0pa,
n3o0bapa.

TexHuuecknue yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHE. TEPMOMETD,
O6apomerTp.

Jlemoncmpayuu

OnbIThl, J0Ka3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJ OPraHUYECKUX COETUHEHUMN.

OmnbIThl 10 TUdGY3UU KUIKOCTEH U Ta30B.

Mopnenb 6pOyHOBCKOTO ABUKEHUS.

Mopens onbita LlTepHa.

OnbITHI, JOKa3bIBAIOIIINE CYyILIECTBOBAaHHE MEKMOJIEKYIISIPHOTO
B3aUMOJICCTBUS.

Mogenb, MILUTFOCTPUPYIOLIAsi TPUPOLY AABIEHUSA ra3a Ha CTEHKHU COCY/Ia.

OnbITel, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUA MJACAIBHOTO Tasa,
M30IIPOLECCHI.

Yyenuueckuii sxcnepumenm, n1abopamopmsie pabomel

Onpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE MU3MEPEHUU
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCMMOCTH MEXKAY MapaMeTpaMU COCTOSIHHS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosbt mepmoouHaMuKu

TepMoauHamuueckas cuctemMa. BHYTpeHHSAS 3HEpPrus TEPMOJIMHAMHYECKOU
CUCTEMBI U c1iocoObl €€ n3MeHeHus. KonnuecTBo Temnotsl u padbora. BuyTpenuss
DHEpPrus  OJAHOATOMHOIO  MWJECAJIbHOTO  rasa. Buasl  Temionepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIMS, U3JTy4YEHHUE. Y I€NbHAS TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEmIoThl NpH TEIIONEpeaaye.

[lonsitue 00 anumabatHoMm mpouecce. llepBhlii 3aKOH TEPMOJMHAMMKHU.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKH K H3ompoueccam. ['paduueckas
MHTEpHpeTanus padboThl rasa.

Bropoii 3akon TepmoarHamuku. HeobpaTuMocTh poLieccoB B MPUPO/IE.

TenmoBble  MammHbl.  [IpUHOMOBI ~ JEHWCTBUA  TEIUIOBBIX  MAIIMH.
[IpeoOGpa3oBaHusg SHEpPrUM B TEIIOBbIX MamuHax. KoadpduumeHt mnonesHoro
nevictBus TerioBod MamuHbl. [lukn KapHo u ero koadduimeHT mosje3Horo
AEUCTBUS. DKOJIOTUYECKHE MPOOIEMbI TETIOAHEPTETUKH.



TexHuueckue yCTpOWCTBA M NPAKTUYECKOE TMPUMEHEHHE. JIBUTATEIb
BHYTPEHHET'0 CrOpaHusi, OBITOBOW XOJIOIUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEPruM Teja MPU COBEPIICHUH PAOOTHI: BBUIET
npoOKKU M3 OYTBUIKK TOJ JEHCTBHEM CXATOro BO3Jyxa, HarpeBaHwe s(dupa B
JaTYHHOU TPyOKe myTéM TpeHus (BUICOAECMOHCTPALINS).

V3aMeHenue BHYTPEHHEH SHEpruu (TeMIiepaTyphl) Teja Mpu Terionepeaaye.

OneIT 10 aguabaTHOMY paCIIMPEHHIO Bo3ayXa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, IBUTATENsI BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuuecxuii sxcnepumenm, rabopamophule pabomoi

N3mepenne yaenbHON TETIOEMKOCTH.

Tema 3. Aepecamnuie cocmosanusn eeuecmea. Dazoevie nepexoovl

[TapooOpaszoBanue u kKoHaeHcanus. Vcrapenuwe u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXHOCTh BO3ayxa. HackimeHHbIM map. YaenpHas TemioTa
napooOpazoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUSI OT JIaBJICHUSI.

Teépnoe teno. Kpucramnmueckue u amopdHsie Tena. AHU3OTPOIUS CBONCTB
kpuctamioB. Kuakue kpuctamuibl. CoBpeMeHHbIE MaTepuanbl. [lnaBrmenue wu
KpUCTaJTM3aIus. Y ieabHasl TerioTa miasienus. CyOaumarnusi.

VYpaBHeHHE TENIOBOTO OajaHca.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE. TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJOTUH MOJYYEHUS] COBPEMEHHBIX MAaTE€pUANIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HaCHIILIEHHBIX apOB.

Kunenne npu moHM>KEHHOM J1aBJICHUMU.

Crioco0bl U3MEPEHUS BIAXKHOCTH.

HaGntonenue HarpeBaHus U IUIaBJICHUS KPUCTATMYECKOTO BEIECTBA.

JIeMOHCTpanys KpuCcTaJIOB.

Yuenuuecxuii sxcnepumenm, rabopamophule pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznea 4. DiekTpoanHaMuKka
Tema 1. dnekmpocmamuxa
OnekTpu3auust Ted. OJEKTpUYecKHil 3apsia. JlBa BuAa DIEKTPUUYECKHUX
3apanoB. IIpOBOOHMKM, AMDIIEKTPUKU W MOJYNPOBOJHUKHU. 3aKOH COXpPaHEHUS
ANEKTPUUYECKOTO 3apsa.
B3anmopeiictBue 3apsaaoB. 3akoH Kynona. TouedHbIi aneKTpUYECKui 3apsi.
Onektpuueckoe tmone. Hanpsk€HHOCTh  3nekTpuyeckoro mnonis. [IpuHinun



CYIEPHO3UIUAN DIIEKTPUUYECKUX TT0JIeU. JIMHUM HaNpsiKEHHOCTH DJIEKTPUYECKOTO
TIOJIA.

Pabora cunm  amektpocratudeckoro  moiss.  Ilorennuman.  Pa3HocTh
NMOTEHUHANOB. [IpOBOAHUMKM W JUANEKTPUKU B DIIEKTPOCTATUYECKOM IIOJIE.
Jnsniekrpuyeckasi IpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHaeHcaTop. DIeKTPOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TeXHUYeCKHEe YCTPOMCTBA M MPAKTUUYECKOE IPUMEHEHHUE. BIEKTPOCKOIL,
AIEKTPOMETpP, dJIEKTpocTaTHUecKas 3alluTa, 3a3eMJICHHE 3JIEKTPONpHUOOpOB,
KOHJICHCATOP, KOITUPOBAJIbHBIN anmnapar, CTPYUHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M IPUHIUIT JEUCTBUS DJIEKTPOMETPA.

BzaumonericTBre Ha3JIEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[IpoBOAHUKH B AIIEKTPOCTATUUECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

JIADIIEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATopa OT IUIOUAId
TUIACTHH, PACCTOSIHUAS MEXKIY HUMHU U TUDIICKTPUUECKON ITPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJIEHCATOPa.

Yyenuueckuii sxcnepumenm, n1abopamopmsie pabomel

N3mepenne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannsiit Inekmpuueckuit moxk. Toku 6 paznuunsix cpedax

DJIEKTPUUYECKUA TOK. YCIIOBHUS CYHIECTBOBAHUA DJIEKTPUUECKOTIO TOKA.
Uctounnku Toka. Cumna toka. [IoCTOSHHBIN TOK.

Hanpsixenne. 3akon OMa 114 yyacTKa LeTu.

DJIEKTPUUYECKOE COMPOTHUBIICHUE. Y AEIbHOE COINPOTUBICHUE BEIIECTBA.
[TocnenoBarenbHOE, MapaNIENBLHOE, CMEIIIAHHOE COEIMHEHUE MPOBOJHUKOB.

Pabora onexkTpuueckoro Toka. 3akoH Jhxoymns—Jlenma. MoiHOCTh
AJIEKTPUYECKOTO TOKA.

DIIEKTPOABWKYILASI CUJIa U BHYTPEHHEE COMPOTHUBJIECHHE HCTOYHUKA TOKA.
3akon OMa J1Jis OJIHOM (3aMKHYTOM) 3JIeKTpUUecKoi 1ienu. KopoTkoe 3aMbIKaHuE.

OJIEKTpOHHAsT ~ MPOBOJMMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIICHUSI METAJUIOB OT TeMInepaTypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUUYECKUN TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MMyYKOB.

[TomynpoBOgHUKH. CobOcTBeHHas 51 MpUMECHAas MIPOBOJAUMOCTH
noTynpoBoAHUKOB. CBoiicTBa P—N-niepexoaa. [lomynpoBoIHUKOBEIE TTPUOOPHI.

OJIEKTpUYECKUA TOK B  pacTBOpax M  paciuiaBax  dJIEKTPOJIUTOB.
DIIEKTPONUTHYECKAS TUCCOLUALUSA. DIEKTPOIIU3.



DJIeKTpUUYECKUd TOK B Ta3zax. (CaMOCTOATENbHBIA M HECAaMOCTOATEIbHBIN
pazpsan. Monuus. [Ltazma.

TeXHUYEeCKHEe YCTPOMCTBA U IMPAKTUYECKOE MPUMEHEHHUE. aMIIEPMETP,
BOJITMETP, pEOCTaT, HUCTOYHUKM TOKA, DJJEKTPOHArpeBaTelibHbIC MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN JTHO/,
TEPMUCTOPHI ¥ HOTOPE3UCTOPHI, MOTYIIPOBOTHUKOBBIN AMOI, TaJIhBAHUKA.

Jlemoncmpayuu

N3mepeHne CUitbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS HWIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI,
TUIOIIAIM TTONIEPEYHOI0 CEUYECHHUS U MaTepuaia.

CmenianHoe COeJMHEHUE MPOBOTHUKOB.

[Ipsamoe wu3MepeHue »BIEKTpoABMXKYIIEeW cuibl. KopoTkoe 3aMblkaHHe
raJbBaHUYECKOI0 JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTHUBIICHUSA.

3aBUCUMOCTh CONTPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIIUTOB.

HckpoBou pa3psan U MpoOBOAUMOCTb BO31yXa.

OIHOCTOPOHHSS TPOBOJUMOCTD JUOAA.

Yuenuuecxuii sxcnepumenm, rabopamophule pabomoi

N3yyeHune cMemanHoro COeIMHEHUs pE3UCTOPOB.

N3mepeHne 3JIeKTPOABMKYIIEW CUJIBI MCTOYHMKA TOKA U €r0 BHYTPEHHETO
COIIPOTHUBIICHUS.

HaGnronenue snekTpomusa.

MexnpeaMeTHbie CBA3H

N3yuenne kypca ¢pusuku 6a3oBoro ypoBHs B 10 kiacce OCyIIECTBISETCS C
YYETOM COJIEPKATEIIBHBIX MEXKIPEIMETHBIX CBS3C€H C KypcaMHM MaTEMAaTHKH,
OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mescnpeomemnvie nousamusi, CBA3aHHbIE C WU3YYEHHEM METOJIOB HAayYHOTO
MO3HAHUS. SIBICHUE, HAy4HbIM (hakT, TUroTe3a, (u3nyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTTUPOBaHUE, MOJIENTh, U3BMEPECHUE.

Mamemamuka: pelleHUE CUCTEMbl YpaBHEHMM, JWHEWHas (QyHKIu,
napaboia, runepOona, ux rpauKu U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHHYC, KOCUHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO,
BEKTOPBI U UX MPOCKIHNHU HA OCU KOOPAUHAT, CIIO)KEHUE BEKTOPOB.

buonocus: mexanndeckoe NBUKEHUE B )XKUBOU mpupone, nuddysus, ocMoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BHIbI TEILIONEPEIayH, TEIIOBOES PAaBHOBECHE),
AJIEKTPUYECKUE SABIICHUS B )KMBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOECHUE BENIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEI, XKUIKOCTEU M



ra3oB, JJIEKTPUYECKUE CBOWCTBA METAJJIOB, AJIEKTPOJIMTHYECKAs JHUCCOLMALMS,
rajbBaHUKa.

l'eocpaghus: BnaxXHOCTb BO3]lyXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C MCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHUs B TEXHUKE, MOJUIMIIHUKH, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET W JpYyrue), IBUTATENIb BHYTPCHHETO
cropanusi, mapoBas TypOUHa, OBITOBOM XOJOJIMUIBHUK, KOHJIUIIMOHEDP, TEXHOJIOTUH
MOJIyYEHHUSI COBPEMEHHBIX MAaTEpPHAJIOB, B TOM YHCJIE HAHOMATEPHANIOB, H
HAHOTEXHOJIOTHH, JJIEKTPOCTATHYECKasl 3alllUTa, 3a3eMJICHUE SJIEKTPONPUOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHATIPEBATENbHBIE npuOopHI,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, FAIbBAaHUKA.

11 KJIACC

Paznea 4. DiekTpoanHaMuka

Tema 3. Macnummnoe none. I1eKmpomMacHUMHAA UHOYKUUSA

IlocTostHHBIE  MarHUTHL. ~ B3aumMonelcTBHE  NMOCTOSHHBIX  MarHHUTOB.
MaruutHoe mosne. BekTtop MarHuTHOW uWHAyKIWU. [IpuHuun cynepno3uinuu
MAarHUTHBIX ToJied. JIMHMM MarHuTHOM WHAYKIUU. KapTuHa JWHUI MarHUTHOU
WHIYKIMH M0JI OCTOSTHHBIX MarHUTOB.

MarauTHoe TOJ€ TPOBOAHMKA € TOKOM. KapTuHa nMHMI WHIYKUUH
MAarHUTHOTO TOJIS JJIMHHOTO MPSMOTO IPOBOJAHUKA Y 3aMKHYTOIO KOJIBLIEBOTO
MIPOBOJIHUKA, KaTYIIKK ¢ TOKOM. OnbIT Ipcrena. B3anmoaelctBue npoBOJHUKOB C
TOKOM.

Cuita Amnepa, €€ MOIyJIb U HallpaBJICHHE.

Cuna Jlopenua, e€ MOy/ib U HaIpaBJIeHUE. [[BUKEHHE 3apsiKEHHOW YacCTHUILIbI
B OJTHOPOJTHOM MarHuTHOM MoJje. PaGota cuisl Jlopena.

SIBneHne 3IEKTPOMAarHUTHOW WHAYKUUHU. IIOTOK BEKTOpa MAarHUTHOM
WHIYKIUUA. OJEKTPOABMKYINAS CWia HWHAYKUUH. 3aKOH 3JIEKTPOMAarHUTHOU
nnaykuuu dapanes.

BuxpeBoe »siexkTpuueckoe Imose. IJIEKTPOABMKYIIAsS CUJIa WHAYKIWHA B
MPOBOJHUKE, NBUKYIIEMCS IMOCTYIIATEIIbHO B OJHOPOJIHOM MAarHUTHOM IIOJIE.

ITpaBuiio Jlenua.

NHayKTUBHOCTh. SIBJ€HHME CaMOMHAYKIMHU. OJIEKTPOABWKYIIAsS CHJIA
CaMOMHAYKIIHH.

DHEprusi MarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHUYeCcKne yCTPOMCTBA M MPAKTUYECKOE IPUMEHEHUE. TOCTOSHHBIC
MAarHuThl, JJEKTPOMATHUTHI, BJIECKTPOJBUIaATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHUlLl, THIYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE JIEKTPOHHOI'O NTy4YKa MAarHUTHBIM TIOJIEM.

JluHYY UHIYKITUU MAarHUTHOTO TTOJIS.

B3aumopelicTBue 1ByX NPOBOJAHUKOB C TOKOM.

Cuita Amnepa.

JlelictBue cwiibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SBIIeHUE PNEKTPOMArHUTHOW UHYKIIUH.

[TpaBuio Jlenua.

3aBUCUMOCTD JJIEKTPOJBHKYIIECH CUJIBI MHIYKIIMA OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SBieHNE CAaMOVHIYKIIUH.

Yuenuuecxuii sxcnepumenm, rabopamophule pabomoi

N3ydyeHnre MarHuTHOTO MOJIsl KaTYIIKH C TOKOM.

UccnenoBanue AeHCTBUA MOCTOSTHHOIO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue sSBICHUS 3JIEKTPOMArHUTHON UHTYKIIUH.

Pa3znen 5. Kosie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u In1eKmpomMazHuUmHble KOJ1eOaAHUSA

KonebarenrHast  cucrema. CBoOOmHBIE  MEXaHHUYECKHE  KoJieOaHUA.
IMapmonnueckue konebanwusi. Ilepuon, yactora, amrumMTyna u ¢asza KoiaeOaHUH.
[IpyxuHHBIN MaATHUK. MareMaTH4eCKUd MASTHUK. YPAaBHEHHE TAPMOHHYECKHUX
koJjebanuii. [IpeBpaiiieHre SHePrur NPy rapMOHUYECKUX KOJICOAHUSX.

KonebarenpHbiit kKoHTYp. CBOOOJHBIC DJIEKTPOMArHUTHBIE KOJeOaHUS B
UJeaJbHOM KoJieO0aTeTbHOM KOHType. AHAJIOTUS MEXIy MEXaHWYECKUMHU U
AJIEKTPOMArHuTHBIMU  KoJjiebanusmu. @dopmyrna Tomcona. 3akoH COXpaHEHUs
SHEPTHH B UJCaTBLHOM KOJeOaTeIbHOM KOHTYpE.

[IpencraBienne o 3aTyXarNUX KojeOaHUusX. BhIHYK/IeHHbIE MEXaHUYECKHE
KoJjiebanus. Pezonanc. BeiHyK/IeHHbBIE DIEKTPOMAarHuTHBIC KOJIeOaHuUs.

Ilepemennblii  TOK. CHHYCOMIANbHBIM TIEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOr0 TOKa. AMIUIUTYJHOE W JCHUCTBYIOIIEE 3HAYEHUWE CHIIBI TOKA H
HaNpsKEHUS.

Tpanchopmarop. IIpousBoacTBO, mepeaadya u MOTpedIeHUE AINEKTPUUSCKON
SHEPruu. JKOJIOTUYECKHE PUCKHU MPHU MPOU3BOACTBE ANEKTposHepruu. Kynbrypa
HCTIOJIb30BAHUS 3JIEKTPOIHEPTUM B TTOBCEAHEBHOM KU3HH.

TexHUYEeCKHE YCTPOWCTBA U IPAKTUYECKOE NPUMEHEHUE. BJICKTPUYECKUU
3BOHOK, TE€HEPATOP MEPEMEHHOI0O TOKA, JIMHUHU JIEKTPOIIEpEe1ay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KoJieOaTeNbHOW cHUCTEMbl (IMPYXHUHHBIA HIIH
MaTEeMaTUYCCKUN MasTHHK).



Ha6mronenue 3aTyxaromux KoieOaHu .

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJIEOAHUI.

HaGmonenue pesonanca.

CB0OOIHBIE 3JIEKTPOMArHUTHbIE KOJICOAHMUSI.

OcumsutorpaMMsbl (3aBUCHMOCTH CHJIBI TOKA U HANPSDKCHHS OT BPEMEHH) IS
AIIEKTPOMArHUTHBIX KOJIeOaHM.

Pe3onanc mnpu mocieoBaTEIbHOM COCIMHEHUU PE3UCTOPa, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Monens TUHUH 3JEKTpOonepeayn.

Yuenuueckuu sxcnepumenm, i1abopamopmuvie pabomul

HccnenoBanue 3aBUCUMOCTU MepUoAa MajbIX KoJeOaHHUH Ipy3a HA HUTH OT
JUTMHBI HUTH M MacChl Ipy3a.

HccnenoBanre TMepeMEHHOTO ToKa B I[eNd U3  MOCJIEAO0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60IHbL

Mexanudeckue BOJHBI, yclioBus pacnpoctpaHenus. Ilepuon. CxkopocTb
pacnpocTpaHeHusi W JUIMHA BOJIHBL. [lomepeuHble W TPOJOJIBHBIE BOJHBI.
WNuTtepdepenius u 1uPpakius MEXaHU4eCKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS M3IyUYEHUS DJIEKTPOMArHUTHBIX BOJH.
B3aumnas opuenrauus BexktopoB E, B, V B anexrpomaruutHo# BosiHe. CBoOiCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTpa)K€HHUE, MpEIOMIICHUE, MoJspu3anus, audpakius,
uHTepdepenuus. CKOpocTb 31EKTPOMArHUTHBIX BOJIH.

[[xana >1eKTpOMarHUTHHIX BOJH. [IpuMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHHUKE U OBITY.

[TpuHIIMIIBI paAuOCBs3U U TeleBuAeHUs. Panuonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KaIOIIeH Cpe/Ibl.

TexHuueckune ycTpoilcTBa W MNPAKTUYECKOE TPUMEHEHHE. MY3bIKaJbHbIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas IUArHOCTHKAa B TEXHHMKE M MEIUIIMHE, pajap,
paaroNpUEMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacrpoCTpaHEHUE ONEPEYHBIX U TPOJOJIbHBIX BOJIH.

Konebmromeecs Teno Kak HICTOYHHK 3BYKa.

HaGmonenne oTpakeHus ¥ MpeoMIICHUs MEXaHUYECKHUX BOJIH.

Ha6monenne uarepdepeHunu u Auppakiind MEXaHUYECKUX BOJIH.

3BYKOBOM pe30HAHC.

HaGmtonenne cBsI3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYAOU H
4acTOTOM KoJieOaHuM.



UccnenoBanue CBOICTB AJEKTPOMArHUTHBIX  BOJIH: OTpaXxEHHUe,
MpeJIOMIICHHE, TIoJIpu3anus, Tudpaxiys, “HTepPepeHITUsI.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. [IpsMonuHENWHOE pacHpoOCTPaHEHUE CBETA B
ogHOpoaHOuU cpexe. JIyu cBera. ToueyHbIi HICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHBI OTpaKEeHHsS cBeTa. [locTpoeHne m3o0paxeHuil B
TUIOCKOM 3€pKalie.

[Ipenomiienue cBeta. 3aKOHBI MPETOMIICHUS CBeTa. AOCOIIOTHBIN MMOKa3aTelb
npenomieHus. IloaHoe BHyTpeHHee oTpakeHue. IIpenenbHbIl yroja MOIHOTO
BHYTPEHHETO OTPAKEHHUS.

Hucniepcus cBeta. ClIoXHBIN cocTaB Oenoro ceera. LIBer.

Cobuparomue W pacceuBaronue JuH3bL. ToHkas muH3a. DOKycHOE
paccTosiHUE M ONTHYEeCKas Ccujia TOHKOW JMH3BI. [locTpoeHue wuzo0pakeHUil B
coOuparoumx U paccenBarouux jJuH3zax. Gopmyna TOHKOW JUH3BI. YBelUYeHUE,
JlaBa€MO€ JIMH30U.

IIpenensl MPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonuoBast ontuka. WuTepdepenuus cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaOmMOIEHUS MAaKCUMYMOB U MHHUMYMOB B HMHTEp(EpPEHIIMOHHON
KapTUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX HCTOUYHUKOB.

Hudpakius cBera. JudpakiuvonHas pemérka. YCIOBUE HaOIIOIECHUS
[JIaBHBIX ~MAaKCUMYMOB TIpM  MaJCHUM MOHOXPOMAaTHYECKOIO CBE€Ta Ha
TU(PaKITUOHHYIO PEIIETKY.

[Tonsipuszanus cBeTa.

TexHuueckue yCTpOCTBA M TMPAKTUUECKOE NPUMEHEHUE. OYKH, JIyIa,
dboToanmapaT, MPOCKIMOHHBIA ammapaT, MHKPOCKOI, TEJECKOI, BOJIOKOHHAsS
ONTHKA, TU(PaKIIMOHHAS PEIIETKA, TOJISIPOUSI.

Jlemoncmpayuu

[IpssMonMHEHHOE pacIpOCTPaHEHUE, OTPAXKECHHE M TPEIOMJICHHUE CBETa.
OnTruueckue mpudOpHI.

[TonHoe BHYyTpeHHEE oTpaxkeHue. Mojiesib CBETOBOIA.

HccnenoBanuie cBOWCTB U300paKeHUH B JIMH3AX.

Mojaenu MUKpPOCKOTIA, TEIECKOIA.

HabGnronenue naTepdepeHium crera.

HabGnronenue nudpakiuuu cBera.

HaGnronenue nucnepcuu cBera.

[Tonydyenue cekTpa ¢ TOMOUIBIO TPU3MBI.

[TomyueHue criekTpa ¢ MOMOIILI0 TU(PPAKIIMOHHON PEIIETKH.

Hab6nronenue nmomnsipusaiiuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomol



N3Mmepenne nokasaress NpeoMIICHUS CTEKIIA.
HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI crIelIUAJIBLHON TEOPUU OTHOCUTEIbHOCTH
['paHunbl  OPUMEHUMOCTH  KJjaccuueckodl  mexaHuku.  [locTynatel
CHEIMANIbHOW TEOPUU OTHOCHUTEJIBHOCTU: HWHBAPUAHTHOCTb MOIYJS CKOPOCTH
CBETa B BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTH DUHINITEHHA.
OTHOCHUTENHOCTh OJHOBPEMEHHOCTU. 3aMeIJIECHUE BPEMEHU M COKpalleHHe
JUTUHBI.
DHeprust ¥ UMITYJIbC PENSATUBUCTCKOMN YaCTHUIIBI.

CBsI3b MaccChI ¢ C-)HCpFI/IeI\/JI U UMITYJIbCOM peHHTHBHCTCKOﬁ qaCTHUILBbI. 9H€pFH$I
IIOKOA.

Pa3nen 7. KBantoBasi pusuka
Tema 1. Dnemenmul K6anmoeoi onmuKu
®ortonsl. ®opmyna [lnanka cBsizu sHeprun (OTOHA C €r0 YaCTOTOU. DHEprus
U UMIyJibe poToHa.
OtkpeiTre u uccienoBanue Gporoadpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
dotordpdexra. YpaBuenue DuHmTeHa s dpotoddpdekra. «KpacHas rpanuna»

dboTtorddexra.

JlaBnenue cBera. OnbiTe! I1. H. JIeOGenena.

XUMHUYECKOE JIEMCTBUE CBETA.

TexHuueckre ycTpoiicTBAa W MpPaKTUYECKOE MpPUMEHEHUe: (POTOIIEMEHT,
dboTomaTUMK, COIHEUHas: OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®oto3¢(dHeKT Ha YCTaHOBKE C LIMHKOBOM IMJIACTUHOM.

HccnenoBanue 3akoHOB BHEHIHETO (oTodPdeKTa.

Cseronuon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopna mo paccessHUIO o -4acTHILI.
IInanerapHas Mmogmenb aroMma. Iloctynarel bopa. M3nydyeHue u mnoriounieHue
(GOTOHOB mMpU Mepexojie aToMa C OJHOTO YPOBHSI HEpPruM Ha Jpyroil. Bumbl
cnekTpoB. CIIEKTp YPOBHEN SHEPIUU aTOMa BOJOPOA.

BonnoBsie cBoiicTBa yactull. Bosnbl ge bpoitnst. KopryckyisipHO-BOIHOBOM
Iyaau3M.

CHIOHTaHHOE U BBIHYKJIEHHOE U3JIyUYCHHE.

TexHudyeckne yCTpOMCTBA M NPAKTHUYECKOE NPUMEHEHHE. CHEKTPaJIbHBIN
aHanu3 (CIEeKTPOCKOIT), Ja3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu
Mopnens onbiTa Pesepdopaa.
Onpenenenue JIMHBI BOJIHBI J1a3epa.
HabGumronenne nuHedyaThiX CIEKTPOB U3TYUEHHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, n1abopamopmsie pabomel
HaGnronenue nuHevyaToro cuekrpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTpPOCHMS sapa. OTKpbITHE
paauoaktuBHOCcTH.  OmbiTel  Pesepdopna mo  ompeneneHur0  cocTaBa
paanoakTUBHOrO u3nydeHus. CBoiicTBa anbda-, Oera-, ramMma-u3IydeHus.
Bnusinue painoakTUBHOCTH Ha dKUBBIE OPTaHU3MBI.
OtkpeiTHE TIpoTOHA M HeWTpoHa. Hykmonnas moxens siapa ['eitzenGepra—
NBanenko. 3apsa sapa. MaccoBoe unciio sapa. M30Tomnsl.
Anbda-pacnan. OJEKTpOHHBIH M TMO3UTPOHHBIM Oera-pacman. ['amma-
U3JIly4eHue. 3aKOH paJuoakTUBHOTO pacraja.
DHeprusi CBsI3U HYKJIOHOB B siipe. SnepHblie cuibl. JleekT macchl siapa.
SAnepusle peakuuu. [lenenue u cUHTE3 A1€p.
SAnepusiii peaktop. TepMosimepHbidi cuHTe3. [IpobiieMbl M MEPCHEKTUBBI
AJIEPHON DHEPIETUKU. DKOJOTUYECKHUE ACIIEKThI IAEPHON SHEPrETUKHU.
DneMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.
MeTto1b1 HaOJIIOICHUS U PETUCTPALIUU FIEMEHTAPHBIX YACTHUI.
dyHaMeHTaIbHbIe B3auMoieicTBH. EqUHCTBO (hU3ndecKkoil KapTUHBI MUpAa.
TexHu4yeckne ycTpoWCTBa M MPAKTUYECKOE MPUMEHEHHE. NO3UMETP, KaMmepa
Bunbcona, siaepHblil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CUY€TUrK HOHU3UPYIOLIUX YACTHUII.
Yyenuueckuii sxcnepumenm, 1abopamophsie pabomel
HccnenoBanue TpekoB 4acTuil (10 TOTOBBIM (oTorpadusm).

Paznen 8. djieMeHTBI aCTPOHOMUM U ACTPOPU3MKH

Oranbl pa3BUTUS acTpoHOMHH. [IpuKIIaHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMMH.

Bun 3Bé3nHoro Heba. Co3Be3musi, sipkue 3BE3MBI, IUIAHETHI, UX BHUJIUMOE
JBIDKECHHE.

CoiiHeyHas cucTeMa.

Connne. ConHewHast akTUBHOCTh. McTtounuk sHeprun ConHIa W 3BE3.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J[MarpaMma «CHEKTpalbHBIM Kiacc —
CBETUMOCTB». 3BE31bI TJIABHOM IOCJIEIO0BATEIILHOCTH. 3aBHCHMOCThL «Macca —
CBETUMOCTB» JUJIA 3BE3]l TJIABHOW MOCIEN0BAaTEIbHOCTH. BHYTpEeHHEEe CTpOCHHE



3BE37. COBpEMEHHBIEC MPEACTABJICHUSI O MPOUCXOXKACHUU U 3Boitonu CojHua U
3BE3/. DTambl )KU3HU 3BE3.

Mineunbiii Ilyte — nama T'anmaktuka. [lonmoxenue m aBwxkeHue CosiHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku v kBazapbl. YEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa06sa. Pazberanue rajakTuk.
Teopust bosbmoro B3peiBa. PeMkToBOE U3IIydeHNUE.

Macmrabnas ctpyktypa Beenennoit. Meraranakruka.

Hepeménnbie mpoOaeMbl acCTPOHOMUH.

Yuenuuecxue nabnooenus

HaGntonenust HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUM JJIS OTIpeieSIeHUs T0JIOKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be31Ms1 CEBEPHOro MONYIIApUs U IPKUE 3BE3bI.

Ha6monenus B Teneckon Jlynsl, mianet, Mneuynoro IlyTtu.

Oo6o0maromiee NOBTOPEHUE

Ponpr ¢u3ukm u acTpOHOMHMHM B OSKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COITMAILHOM M ATUYECKOU chepax AesTETbHOCTH YEJIOBEKa, POJb U MECTO (DU3UKHU
M aCTPOHOMHUHU B COBPEMEHHON Hay4yHOU KapTHUHE MHPA, POJIb PU3HUUECKON TEOPUHU
B (opMuUpOBaHMM TPEACTABICHUN O (PUIMUECKONM KapTUHE MHPaA, MECTO
(bu3nYecKol KapTUHBI MUpa B OOIIEM Py COBPEMEHHBIX €CTeCTBEHHO-HAYYHBIX
MIPEJICTABIECHUN O IPUPOJIE.

MexnpeaMeTHbie CBA3H

N3yuenne kypca ¢pusuku 6a30Boro ypoBHs B 11 kitacce OCyIIECTBISETCS C
Y4ETOM COJCPKATEIbHBIX MEXKIPEIMETHBIX CBA3CH C KypcaMM MaTE€MAaTHKH,
OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvie nousamusi, CBA3aHHbIE C WU3YYEHHEM METOJIOB HAay4YHOT'O
MO3HAHUS. SIBICHUE, HAy4HbIM (HakT, TUIOTe3a, (U3MyecKkas BEIUMYMHA, 3aKOH,
Teopusi, HAOIIOICHNUE, SKCIIEPUMEHT, MOJICTTMPOBaHUE, MOJIEITh, U3MEPECHHE.

Mamemamuka: pelleHUE CUCTEMBl YpPABHEHWH, TPUTOHOMETPUUYECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUH HA OCU KOOPJWHAT, CIIOKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTAPHBIX (PYHKIMM, NPU3HAKK TOA00USI TPEYTroJbHUKOB,
onpeieNIeHue TIOMAAN TUIOCKUX GUryp u o0beMa Tel.

buonocus: »nekTpudeckue SIBJICHUS B KUBOM MpuUpoJe, KoJjieOaTeabHbIe
JIBW)KCHUS B )KMBOM MPUPOJIC, ONTUYECKUE SIBICHUS B KUBOW MPUPOJE, NECHCTBUE
paavaly Ha )KUBbIC OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAINIMUECKAS] CTPYKTypa TBEPIABIX
TEJ, MEXaHW3Mbl OOpa3OBaHUSI KPUCTAIIIMYECKOM PEMIETKH, CHEKTPaIbHBIN
aHAJIN3.



l'eocpaghus: marHuTHblE TMOJIOCa 3€MIIM, 3alleXKUM MArHUTHBIX  PYII,
boToCchEMKA 36eMHOM TOBEPXHOCTH, MPEJCKA3AHUE 3eMIICTPSICEHU M.

Texnonozua. JIAHUM DIIEKTPOIIEpenad, T[EHEpaTop I[EPEMEHHOIO TOKa,
AJIEKTPOJBUIaTeNb, WHAYKLUHMOHHASA II€Yb, pajgap, pPaguoOnpUEMHUK, TEJIEBU30D,
anteHHa, teiedon, CBY-meub, NpOEKIMOHHBIN ammapart, BOJIOKOHHAs OINTHKA,
coJiHeyHas 6arapes.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHMA IPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «®Duszmka» Ha YpPOBHE CPEIHETO OOIIEro
obpaszoBanus (0a30BBI YPOBEHB) JOJDKHO OOECIEUYHTh AOCTHKCHHE CIIECTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YIbTaTOB.

JINYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI yUeOHOTro npeamMera «Du3rKa» J0TAKHbI
OTpakaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
chOopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIM{, TIO3UTUBHBIX BHYTPEHHHUX  YOEXIEHHH, COOTBETCTBYIOIIHNX
TPAIUIIMOHHBIM IIEHHOCTSM POCCHUUCKOTO OOIIECTBa, pacIIMpeHUE >XKU3HEHHOTO
ONBITA U ONbITA JECATEIBHOCTH B IPOLIECCE peaTu3allii OCHOBHBIX HaIPABIICHUN
BOCITUTATEIIbHOM JIESITEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIUTAHUSI:

c(hOpMUPOBAHHOCTD IPaKAAHCKOM MO3UIIUKM 00YyYaIOIIEerocsi Kak akKkTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUHCKOTO OOIIECTBa,

MPUHATHE  TPATUIHUOHHBIX  OOIIEYETOBEYECKMX T'yMAaHUCTUYECKUX M
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JIESTEIIBHOCTh B MHTEPECAX TPAXKIAHCKOIO
oOLIEeCTBa, yYaCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHu3aluiy,

YMEHHUE B3aUMOJCUCTBOBATH C COLIMAIbHBIMU MHCTUTYTaMHU B COOTBETCTBUH C
X QYHKIHUSIMU U Ha3HAYCHUEM,

TOTOBHOCTb K TYMAHUTAPHOW U BOJIOHTEPCKOU JIESATENBHOCTH;

2) NaTPUOTHYECKOTO0 BOCTIMTAHUA:

c(hOopMUPOBAHHOCTH POCCUNCKOU IPa)XKIaHCKOMN UJIEHTUYHOCTH,
MMaTPUOTHU3MA,;

LIEHHOCTHOE OTHOLICHHWE K TOCYHAPCTBEHHBIM CHMBOJIAM, JOCTHKEHHSIM
POCCUNCKHUX YUEHBIX B 00J1aCTU (PUBUKHU U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMUSI, ITHUYECKOTO MTOBEICHMUSI,

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0 M TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCIIE B
JNESATEITbHOCTUA YUYEHOTO;

OCO3HAHME JJUYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOrO OYAYIEro;

4) 3¢TETHYECKOI0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHHUE K MUPY, BKIIKOUAS 3CTETUKY HaAYYHOTO TBOPUYECTBA,
MpuUcCyIiero Gpu3nyecko HayKe;



5) Tpy/10BOro BOCIIUTAHUS :

WHTEpPEC K Pa3IMYHbIM cdepaM NpodhecCHOHANBHOW IEATEIHBHOCTH, B TOM
YHCJIC CBSI3aHHBIM C (PU3MKOW M TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIN BEIOOP
Oynymeli mpodeccuu 1 peaaTn30BbIBaTh COOCTBCHHBIC KU3HCHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUI0 M caMO0Opa3oBaHUIO B 00JIacTH
(GU3HMKY Ha TIPOTSHKECHUN BCEH KU3HU;

6) 3K0JI0rH4€eCKOro BOCIUTAHUA:

c(OpPMHPOBAHHOCTh JKOJIOTHYECKOH KYJIbTYPhI, OCO3HAHHE TIJI00ATHHOTO
XapakTepa dKOJIOTHICCKUX TIPOOIIeM;

IUIAHUPOBAHUE U OCYILECTBIEHUE JECUCTBUU B OKPYKAKOIIEH Cpelle HA OCHOBE
3HAHMS [eJIel YCTOWYUBOTO Pa3BUTHS YEJIOBCUYCCTRA,

pacIIMpeHre OIbITa JEATEILHOCTH DKOJOTHYECKOW HAIpPaBJICHHOCTH Ha
OCHOBE MMCIOIINXCS 3HAHUH 10 (hHU3HUKE;

7) HEeHHOCTH HAYYHOI'0 TIO3HAHUS

c(OpMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (U3UUCCKON HAYKH;

OCO3HAHHME IIEHHOCTHM HAy4YHOW JIEATEeIbHOCTH, TOTOBHOCTH B IIpOIECCEe
U3Y4YeHUS  (U3MKH  OCYHICCTBJIATH  NPOSKTHYHO W HCCJIEIOBATEIbCKYIO
JCATENBHOCTh HHINBUIYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHBIE yUeOHbIe e CTBUS
ba3oBble JJornyeckue aeiicTBU .
CaMOCTOSITeIbHO  (OPMYJIMPOBATH W aKTyallM3UPOBaTh  MpoOJieMy,
paccmaTpuBaTh €€ BCECTOPOHHE,;
ONpeAeisaTh LEeNN ACATECIbHOCTH, 3aJaBaTh MMapaMeTpbl W KPUTEPUU HX
IOCTIDKCHHS,
BBISIBIISITH  3aKOHOMEPHOCTM W MNPOTHUBOPEYMS B  pacCcMaTpUBAEMbBIX
(bU3UYECKUX SABICHUSX;
pa3palaTbiBaTh IJIaH pElIEHHs MPOOJIeMbl C YYETOM aHAIN3a UMEIOIINXCS
MaTepHUaIbHBIX U HEMATEPUAIBHBIX PECYPCOB,;
BHOCUTH KOPPEKTUBHI B JICITEIbHOCTh, OIIEHUBATH COOTBETCTBUE PE3YJILTATOB
1IEeJIIM, OLICHUBATh PUCKH MOCJIEACTBUIN AEATEIbHOCTH;
KOOPAMHUPOBATh M  BBHINIOJHATH pabOTy B YCJIOBUAX  peaJbHOTrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOI'O B3aUMOICUCTBUSA;
Pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUN KU3HEHHBIX MPOOJIEM.
ba3oBrbIe ucciienoBaTe/IbCKHE Al CTBHSA.
BJIAJICTh HAYYHON TEPMHUHOJOTUEN, KIIOUEBBIMU MOHATHUSMH M METOIAAMHU
(bU3UYEeCKON HAYKH,



BJIaJICTh HaBBIKAMHU YUEOHO-HUCCIIEAOBATEIBCKON U MTPOCKTHOM JNEATEILHOCTH
B 00slacTi (M3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIIBHOMY IOUCKY
METOJIOB pEIICHMS 3a1ad (U3HYECKOrOo COJCpKaHHUs, MPUMEHCHHUIO Pa3InIHBIX
METOJOB MO3HAHUS,

BJIQJCTh BHJAMH JCITCIBHOCTH TIO TIOJYYCHHIO HOBOTO 3HAHHS, €ro
WHTEPIpETalliy, TPEeoOpa30BaHUI0 M TPUMEHEHUIO B pa3IMYHBIX Yy4EOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPU CO3/IaHUN YICOHBIX MPOCKTOB B 00J1aCTH (DU3HKHU;

BBISIBIISATh NIPUYMHHO-CJICACTBECHHBIC CBSI3M M aKTyaJIM3UpPOBATh 3aaady,
BBIJIBUTATh THUIOTE3y €€ pelIeHUs, HaXOIUTh apryMEHTHI JJIs JOKa3aTelbCTBa
CBOMX YTBEP)KJICHHM, 3a/1aBaTh MapaMeTPhbl K KPUTEPUHU PEIICHHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJC PCIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKU OIICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSAX;

CTaBUTh H (GOPMYJIUPOBATh COOCTBEHHBIC 3aMaydl B 0Opa30BaTEILHOM
JCATSIBHOCTH, B TOM YHCJIC TIPU U3yUYCHUU (PU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAITUsM, OIICHHBATh IPHOOPETEHHBIN OIIBIT;

yMETh IEPEHOCHTh 3HaHUSA 1O (U3MKE B TPAKTHYECKYIO 001acTh
KA3HEAEATEILHOCTH,

yYMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJICH, TIPEIaraTh OpUTHHAIBHBIC MTOIXOIbI U PEIICHUS;

CTaBUTh MIPOOJIEMBI U 33J1auH, JOITYCKAOIINE aIbTEPHATHBHBIC PEIICHUS.

Pabora c nnpopmanueii:

BJIJICTh HABBIKAMU TIOJyYeHUsS WH(pOpManuu (U3MUECKOTO COACPKAHUS U3
WCTOYHHUKOB pa3HBIX THUIIOB, CaMOCTOSTEIHLHO OCYIICCTBISATh IOWCK, aHAJIW3,
CUCTEMATH3alUI0 W HWHTEPIPETAIMI0O WHPOPMAIIMU Pa3IUYHBIX BHJIOB M (HOpM
MIPE/ICTABIICHHUS;

OIICHHBATh JIOCTOBEPHOCTh MH(OpMAITUH;

UCIIOJIB30BaTh  CpEACTBA  WH(GOPMAIIMOHHBIX HM  KOMMYHHUKAITMOHHBIX
TEXHOJIOTUH B PEUICHUU KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OpPraHH3aIldOHHBIX
3aja4 ¢ coOmrofeHUEM TpeOOBaHWK APrOHOMHMKH, TEXHHUKH O€30MacHOCTH,
TUTHCHBI, PECYpPCOCOEPEKCHMS, TPABOBBIX W  OTUYCCKUX HOPM, HOpPM
nH(pOopMaIMOHHOM 06€301aCHOCTH;

co3daBaTh TEKCThI (PH3UYECKOrO COJACpKaHUS B Pa3IMYHBIX (popmaTax ¢
y4€TOM Ha3HA4YCHHs WH(OPMAIMU U IIEJICBOH ayJUTOPHH, BRIOUpas ONTUMATbHYIO
(dbopMy TIpeICTaBJICHHS M BU3yaJIU3all1H.

KoMMyHHMKaTHBHBIE YHUBepcaJIbHbIe y4eOHble 1elicTBUS
OCYUIECTBJISITH OOIIEHUE Ha YpoKax (PU3UKU U BO BHEYPOUHOU €SI TEIIbHOCTH;
pacno3HaBaTh MPEANOCHUIKM  KOH(MIUKTHBIX CUTyallud M  CMAr4aTh
KOH()JIUKTHI,



pa3BEPHYTO W JIOTUYHO M3JAraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BaHHEM
SA3BIKOBBIX CPEJICTB;

MOHUMAaTh U HCIOJb30BATh MPEUMYILECTBA KOMAHIHON M MHAUBHUAYATbHOM
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX NEHCTBUI C Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEH Ka)XJA0ro ujeHa KOJIEKTHBA,

NpUHUMAaTh LEeTM  COBMECTHOW  JAESATENbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JCUCTBUS MO €€ JOCTHUKEHHUIO. COCTaBIATh IUIaH ACHCTBUH,
pacnpenensiTh poiM ¢ YYETOM MHEHUHM Y4YaCTHUKOB, OOCYXJAaTh pPE3yJbTaThl
COBMECTHOM paboTHI;

OLICHMBATh KayeCTBO CBOEr0 BKJAJla U KaXJIOr0 yYacTHHKAa KOMaHIbl B
001Ul pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TMPOEKThI, OLEHUBATh HJIEU C TO3UIMH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJISITh MO3UTUBHOE CTPATErMUYECKOE TOBEACHUE B PA3IMYHBIX
CUTYallUAX, IPOSBIIATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIe YHUBeEPCAJbHbIE YUueOHbIE 1elicTBUSA
Camoopranuzanus:

CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATENBHYIO JIEATEIIBHOCTh B 00JacTH
(GU3UKH M acCTPOHOMHH, BBISBJIATH MPOOJEMBI, CTaBUTh U (HOPMYJIUPOBATH
cOOCTBEHHEIE 3a71a4H;

CaMOCTOSITEJTbHO COCTAaBJISITh IJIAaH PEIICHHUS PAaCUETHBIX W KauyeCTBEHHBIX
3aJ1a4, MJIaH BBITIOJIHEHHS TTPAKTUYECKON PabOThI C y4ETOM MUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTCHUH;

JIaBaTh OLICHKY HOBBIM CUTYAaIlUsIM,

pacuIupsTh paMKH y4eOHOT0 MpeMeTa Ha OCHOBE JIMUHBIX MPEATIOUTCHHH,

JenaTh OCO3HAHHBIM BBIOOpP, aprymMeHTUpOBaTh e€ro, OpaTh Ha ceOs
OTBETCTBEHHOCTh 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

criocoOCTBOBaTh (OPMUPOBAHUIO U TIPOSIBIICHUIO JSPYAUIIMU B 00JaCTH
(hU3UKH, TOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOUMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyallUsM, BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEJISIM;

BJIaJICTh  HABBIKAMU  TIO3HABATEIILHOM  peQuieKCUM  KaK  OCO3HAHUS
COBEpPIIAEMbIX JICUCTBUA M MBICIHUTEIBHBIX TMPOIECCOB, HX pe3yJbTaTOB U
OCHOBAHMU;

WCIIOJIB30BaTh MPUEMBI pedIIeKCUU NJis OLICHKU CUTYalluu, BIOOpa BEPHOIO
pelieHus;



yMETh OIICHMBAaTh PUCKH M CBOEBPEMEHHO IPHUHUMATh PEIICHHS IO HUX
CHI)KCHHUIO;

MPUHUMATh MOTHBBI W apryMEHTBI APYIMX TP aHAJM3e pPe3yIbTaToOB
JCSATEITBHOCTH;

MPUHUMATh CceOsl, TOHUMasi CBOM HEJTOCTAaTK! U JIOCTOMHCTRBA,

MPUHUMATh MOTHBBI W apryMEHTBHI APYTHX IIPH aHAJM3e pPe3yIbTaToOB
NCSATEITBHOCTH;

MPU3HABATh CBOE MIPABO M MMPABO APYTHX HA OIIHOKH.

B mporecce A0CTHIKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS IMPOTPAMMBI
mo (QU3MKEe I8 YPOBHSA CpeAHETO oOmero oOpa3oBaHUS Yy O0O0yYaromuxcs
COBEPIIIEHCTBYETCS OMOIMOHATBHBIH WHTEJUICKT, TIPEATOIar afoIHA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOUAIOIIET0 CIIOCOOHOCTh TTOHUMATh CBOE AMOIMOHAIBHOE
COCTOSIHWE, BUJCTh HAINPABIICHUS Pa3BUTHS COOCTBEHHOW AMOIMOHAILHON cephl,
OBITH YBEPCHHBIM B ce0e;

caMOperyJIMPOBaHMs, BKIIOYAIOIIET0 CaMOKOHTPOJIb, YMCHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIIOCOOHOCTh aJIanTHPOBAThCI K
OMOIMOHATIBHBIM H3MEHEHHUSM H MPOSBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKIIOUYAIOMICH CTPEMJICHUE K JOCTHIKCHHIO IETH |
yCIieXy, ONTUMHU3M, WHUIIMATHBHOCTh, YMCHHE JEHCTBOBATH HCXOIS M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSIHHE
APYTHX, YYUTBIBATH €r0 TIPH OCYIISCTBICHWW OOIICHHS, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIIMAJIbHBIX HaBBIKOB, BKJIIOYAIONINX CIIOCOOHOCTh BBICTPAUBATH OTHOIICHHSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3peniaTh KOHOIUKTHI.

MNPEAMETHBIE PE3YJIbTATHBI

K xonmy oOyuenuss B 10 kJjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHUMN

JEMOHCTPUPOBATh HA TIpUMEpax poJib U MecTo (pu3uku B (HOPMUPOBAHUU
COBPEMEHHOW Hay4YHOW KapTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHHKU U
TEXHOJIOTUH, B MPAKTUYECKON eI TEILHOCTH JIFOJICH;

YUUTHIBaTh TpPAHUIBl TMPUMEHEHUS W3YYCHHBIX (PU3HMYECKUX MOJICIICH:
MaTepHualibHasi TOUKa, MHEepIUalbHas cucTeMa OTcuéra, abCOMIOTHO TBEPAOE TElIO,
WJeadbHbIN ra3, MOJACIH CTPOCHUS Ta30B, KUAKOCTEH M TBEPIBIX TEJ, TOUCUHBIN
AIIEKTPUYECKUH 3apsi/l IPU pelieHur GU3NIECKuX 3a1ad,

pacro3HaBath (hu3udeckue sBiieHUs (IPOIECCh) U OOBACHATH UX Ha OCHOBE
3aKOHOB MEXaHWKH, MOJIEKYJISIPHO-KMHETUUECKOW TEOpUM CTPOCHMs BEIIECTBA U



ANEKTPOJAVMHAMUKHU:  PAaBHOMEPHOE H  PABHOYCKOPEHHOE  MPSMOJIMHEHHOE
JBIDKCHHE, CBOOOJHOE TAJeHUE TeJ, IBIKEHHE 110 OKPYXKHOCTH, HWHEPIUS,
B3auMozeicTBre Tei, nuddy3us, OpOyHOBCKOE IBUKECHHE, CTPOCHUE JKUJIKOCTEH
1 TBEPBIX TEJI, N3MEHEeHHE 00BbEMA TeJl MPU HarpeBaHUM (OXJIAXIEHUH), TEIJIOBOE
paBHOBECHUE, UCIIapeHHEe, KOHJACHCAlUs, TUIaBJICHWE, KPUCTAILIU3AIUs, KUIICHUE,
BJIQYKHOCTbh BO3/TyXa, TOBBIIICHUE JIaBJICHUS Ia3a MMPU €ro HarpeBaHUM B 3aKPHITOM
cocylie, CBSI3b MEXKAY IapaMeTpaMH COCTOSIHHMS Tra3a B  H3OIpoIleccax,
AIIEKTPpHU3AIUS TEJl, B3aUMOJICHCTBHE 3apsI0B;

OMHUCHIBATh MEXaHUYECKOE JBM)XCHUE, UCMONB3ysS (U3UYECKUE BEIUYHHBI:
KOOpJAWHATa, MYyTh, MEpEeMEIIeHue, CKOPOCTh, YCKOpPEHHEe, Macca Tela, CHIIa,
UMITYJIbC TeJla, KUHETUYEeCKash dHEPrusl, MOTCHIMAIbHAs SHEPIrusi, MEXaHHUeCcKas
paboTa, MeXaHWYeCKass MOIIHOCTh, TpPH ONHCAHUU TPABWIBHO TPAKTOBATh
(UBUYECKUI CMBICIT HCTOJB3YEMbIX BEIMYMH, HX OOO3HAUYCHHS W EIUHUIIBI,
HaxoJUTh (POPMYJIbI, CBS3BIBAIOIIME JAHHYIO (PU3MUECKYIO0 BEIUUMHY C JAPYTHUMHU
BEJIMYNHAMUY,

OMHUCHIBATh H3YUYCHHBIC TEIUIOBBIC CBOMCTBA TEJI M TEIUIOBBIC SIBJICHUSA,
UCIIONB3Yysd (U3MYECKUE BEJIMYMHBI. JaBJIEHUE Tas3a, TeMIleparypa, CpeaHss
KUHETHYECKasl SHEPTUs XaOTHYECKOTO JBIDKCHHUS MOJICKYJ, CpeIHEKBaIpaTUIHAas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsSsA HSHeprus, pabora rasa,
KO(PPUIIUEHT TMOJE3HOTO JCHCTBUS TEIUIOBOIO JIBUTATENs; TPH OIMNKHCAaHUU
MPaBWIbHO TPaKTOBaTh (U3UYECKUH CMBICT HCIOJb3yeMbIX BEJIMYMUH, WX
0o003Ha4YeHUS] W E€IUHUIIBI, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
(UBUYECKYIO BETUYMHY C APYTUMU BEJIMUUHAM;

OMUCHIBATh U3YUYCHHBIC DJICKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
siBIIeHUS (ITPOIECCHI), UCIOB3YsA (PU3NYCCKUE BEIUUHMHBI. dJICKTPHUCCKUN 3apsil,
AIEKTPUYECKOE TMOJIe, HAMPSHKEHHOCTD TOJIsI, TIOTEHIIUAJ, PA3HOCTh MOTEHIMAIOB,;
NP ONUCAHUM TPABUIBHO TPAKTOBaTh (U3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMYMH, MX OOO3HAUEHUS M EIUHUIIbI, YKa3bIlBaTh (hOPMYJIbI, CBSI3bIBAIOIIUE
JTAHHYIO0 (PU3HYECKYIO BEJIMUYMHY C IPYTUMHU BETUUUHAMH,

aHAJM3UPOBATh (PU3MYECKUE MPOIECCHl U SBJICHUS, UCIOIb3Yysd (pu3nueckue
3aKOHBI U TIPUHIIUIIBI: 3aKOH BcemupHoro Tsarotenus, |, 11 u 1l 3akonsr HeroToHa,
3aKOH COXPaHEHUS MEXaHMYECKOW »JHEpPruu, 3aKOH COXPaHEHUsS UMITYJIbCa,
MPUHIIUAIT CYTEPIO3UIMNA CHJI, TPHUHIIUI PABHOINPABHUS HHEPLUHAIBHBIX CHCTEM
OoTCuéTa, MOJEKYISIPHO-KMHETHYECKYI0 TEOPHI0 CTPOSHHUSI BEIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEJAHEH KMHETUYECKOW SHEPTUU TEIJIOBOTO JBIKCHHUS MOJIEKYJ C
aOCOJIFOTHOW TeMIepaTypol, MEepBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIIEKTPUYECKOro 3apsnaa, 3akoH KyloHa, mpu 3TOM pasinuyaTh CIOBECHYIO
(GbOopMyIHPOBKY 3aKOHA, €r0 MaTeMaTHYCCKOE BBIPAKEHUE M YCIOBUs (TpaHUIIBI,
00JIaCTH) IPUMEHUMOCTH;



OOBSICHATh OCHOBHBIC TPUHIMIIBI JACHCTBUS MalluH, HPUOOPOB W
TEXHUYECKUX YCTPOMWCTB; pa3iudarTh YCJIOBHS MX O€30IaCHOTO HCIIOJIb30BAaHUS B
MOBCEIHEBHOM KU3HU,

BBITIOJIHATh JKCIEPUMEHTBI TI0 WCCICIOBAHUIO (U3UYECKUX SBICHUU W
MIPOIIECCOB C HCIOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX HM3MEPCHHUH, TPH 3TOM
dbopmynupoBath TpoOJeMy/3agady U THUIOTE3y Yy4eOHOro DKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 IMPEIIONKEHHOTO O0OPYIOBaHUS, IMPOBOJUTH OMBIT U
(bOopMyIHpPOBaTh BHIBOIBI;

OCYIICCTBIIATH MPSMBIE M KOCBEHHBIC U3MEPCHHS (PU3NYCCKUX BEIMYWH, TIPH
ATOM BBIOMPATH ONTHUMAJIBHBIN CIIOCOO M3MEPEHHUS W WCIOJIb30BaTh HM3BECTHBIC
METO/IbI OIICHKH TIOTPEITHOCTEH N3MEPEHU;

WCCJICIOBATh  3aBHCHMOCTH  MEXAY  (U3HUYECKUMH  BEJIUYMHAMH  C
WCIIOJIb30BAaHUEM TPSMBIX HM3MEPEHHH, MPU 3TOM KOHCTPYHPOBAaTh YCTAaHOBKY,
(bUKCHpPOBaTH PE3YNbTATHl IMOJYYCHHOW 3aBUCHUMOCTH (U3UYCCKUX BEIUYHUH B
BHJIE TAOJUIT U Tpa(HKOB, A€JIaTh BEIBOIBI IO pe3yIbTaTaM UCCIICIOBAHNUS;

co0ro1aTh MpaBmiia 0€30MMacHOTO Tpyda MPHU MPOBEACHUU HCCICAOBAHUHN B
pamMKax yd4eOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIICIOBATEIBCKON M TPOSKTHOU
JCATEIBHOCTH C WCIIOIh30BAHUEM H3MEPHUTENIBHBIX YCTPOUCTB W J1a0OpPaTOPHOTO
o0opy1I0BaHUS;

pemarh pacu€THble 3a7a4dl C SIBHO 3aJaHHOW (DU3WYECKOM MOJIEIbIO,
UCIIOJIB3YsI (PU3MYECKUE 3aKOHBI M MPUHIINIIBI, HA OCHOBE aHAIM3a YCJIOBHS 3aJauu
BBIOMpATh (DU3UYECKYIO MOJIEIb, BBIACIATh (PU3NUYCCKHE BEIMYUHBI M (POPMYIIHI,
HEOOXOUMBIE JIIs €€ PEIICHHs, NMPOBOIUTH PacdYEThl M OIICHUBATH PEaTbHOCTH
MOJIYYCHHOT'0 3HAYCHHS (PU3HUECKON BETUYNHBI;

pelIaTh Ka4eCTBEHHBIC 33/1a4M. BBICTPAUBATh JIOTHYECKH HEITPOTHBOPEUHBY IO
IEMOYKY PACCYXIACHUH C OMOpPONM Ha HM3yYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3HYecKue SIBICHMS,

UCIIOJIB30BaTh ~ MPU  PEINICHWH  y4eOHBIX  3aJa4  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJIOTHH JIUIS TIOMCKA, CTPYKTYPHPOBAHUS, MHTECPIIPETAIIUN
W TpEJICTaBlIeHUs YIeOHOW W HAYYHO-TIOMYJIAPHOW MH(OpPMAIUH, TTOJTYICHHOW W3
Pa3IUYHBIX KICTOYHUKOB, KPUTHYCCKH aHAJTU3UPOBATH TOJyIaeMyH0 HHPOPMAIIHIO,

MIPUBOJIUTH MPUMEPHI BKIIaJa POCCUUCKUX U 3apyOCIKHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HayKH, OOBSCHEHHE TIPOIECCOB OKPYKAIOIIEr0O MHUpPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHH;

WCIIOJIB30BaTh TEOPETHYCCKUE 3HAHHUS MO (U3MKE B MOBCETHEBHOHN JKU3HU
I o0ecredeHUsT 0€30MacCHOCTH TPHU OOpaIEHUU ¢ TPUOOpPaAMU U TEXHUYECKHUMU
YCTPONCTBAMH, JIJIi COXPAHCHHUS 3J0POBbS U COOJIIOJICHUS HOPM 3KOJOTHYECKOTO
TIOBEICHUS B OKPY KAIOIIEeH cpejie;



paboTaTh B TpYyIIle C BBHIIOJHEHUEM pPa3IUYHBIX COLMAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYMIbI, PalMOHAIBHO pacHpelesaTh OOSI3aHHOCTH U
IJIAHUPOBATh JICATEIBHOCTh B HECTAHAAPTHBIX CUTYaIlUSX, aJICKBATHO OIICHUBATH
BKJIaJ] K)KJIOTO M3 YYaCTHUKOB I'PYIIIBI B PEIICHUE pAaCCMAaTPUBAEMOI TTPOOIICMBI.

K xonmy oOyuenuss B 11 kJjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh C(HOPMUPOBAHHOCTD Y OOYYAOIIUXCS YMEHUM:

JEMOHCTPHUPOBATh HAa TPUMEpPAX POIb U MECTO (PU3UKH B (DOPMHUPOBAHHUH
COBPEMCHHOW HAyYHOW KapTUHBI MHUpPA, B Pa3BUTHUU COBPEMEHHOW TEXHUKUA U
TEXHOJIOTUH, B TMPAKTHYECKOW ACATCIBHOCTH JIIOJCH, ICIIOCTHOCTh M €IUHCTBO
(bu3MYeCcKOl KapTHHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMCHCHHS W3YYEHHBIX (PU3NYECKHX MOJICIICH:
TOYCUYHBIA AICKTPUYCCKUIN 3apsi, Jyd CBETa, TOYCUHBIN UCTOYHHMK CBETA, sAepHas
MOJIC]Ib aTOMa, HYKJIOHHas MOJENb aTOMHOTO siapa MpH PElieHUH (PU3NISCKUX
3azay,

pacro3HaBath (husudeckue sBiieHus (IPOIECChl) B OOBACHATH UX Ha OCHOBE
3aKOHOB JJICKTPOJUHAMUKH W KBAHTOBOW (DU3HMKU: JIEKTPUUYECKAS MTPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHMUTHOE JICMCTBUS TOKA, B3aMMOJICHCTBHE
MarHuTOB, JJIEKTPOMArHWUTHAs WHIYKIUSA, JEHCTBHE MArHUTHOTO TIIOJS Ha
MIPOBOJHUK C TOKOM U JIBIKYIIMMCS 3apsjl, SJICKTPOMArHUTHBIC KOJeOaHHUS W
BOJIHBI, MPSIMOJMHEHHOE pAaCIpOCTPAaHEHHE CBETa, OTPAKEHHUE, MPEIOMIICHNE,
uHTeppepeHnys, audpaknus W TOJIpPU3AlMsS  CBETa, JWCICPCHS CBETa,
dborosnekrpuueckuii 3¢ dekt (pororddekrt), cBeTOBOE NaBIeHHE, BOSHUKHOBECHHUE
JUHEHYaTOro CIEeKTpa aroMa BOAOPOJA, €CTeCTBEHHass M HMCKYCCTBEHHas
PaIMOaKTHBHOCTB;

OINMCBHIBAaTh W3yYEHHBbIC CBOMCTBa BellecTBa (JICKTPUUECKHE, MarHUTHbBIE,
ONTHYECKHE,  DJJICKTPUYCCKYI0  IPOBOJAMMOCTH  pa3dHYHbIX  Cpex) |
DJIEKTPOMArHUTHBIC SIBJIIEHUSA (MPOLIECCHI), MCMONB3ysd (U3NYSCKUE BEIUYHHBI:
DIIGKTPUYECKHUI 3apsij, CHJIa TOKA, AJIEKTPUUYECKOE HAMPSIKEHHE, DIIEKTPUUECKOe
COIPOTUBJICHHE, PA3HOCTh MOTEHIIMAJTOB, AJIEKTPOJABIDKYINAs Chia, paboTa TOKa,
WHAYKIMS MarHuTHOTO IoJisl, cwia Awmrepa, cuia JlopeHIla, WHIYKTUBHOCTH
KaTYIIK{A, SHEPIrHs DSJICKTPUYCCKOTO M MArHUTHOTO IIOJICH, TIEPHOJ M YacToTa
KojeOaHuii B KoJiebaTedbHOM KOHTYype, 3apsij U cujla TOoKa B MpoIecce
TapMOHUYCCKUX JJICKTPOMArHUTHBIX KojeOaHui, (OKYCHOE pacCTOSHUE U
ONTHYECKAs] CHJIA JIMH3BI, TPU ONKMCAHWHM MPABUILHO TPAKTOBATh (PU3MYSCKHIMA
CMBIC]T HCIIOJIb3YEMBIX BEJIUYHMH, HMX OOO3HAYCHHWS W CAWHMIIBI, YKa3bIBaTh
GopMyJIBl, CBS3BIBAIONIMEC JAHHYIO (H3WYCCKYI0 BEIWYUHY C JAPYTHMH
BEJIMYMHAMU,

ONHMCHIBATh HW3YYCHHBIC KBAaHTOBBIC SIBJICHHS M IIPOIECCHI, HCIOJIb3YS
(bu3HYeCKre BEIMYUHBI. CKOPOCTh JJICKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI |



4acToTa CBETa, SHEPTUs U UMITYJIbC (POTOHA, MEepUO/ MOJypaciaga, SHEPIrusl CBI3U
aTOMHBIX S7Cp, MPU ONMUCAHWUU TMPABUIBLHO TPAKTOBATh (U3MYCCKUH CMBICI
UCIIOJIB3YEMBIX BEJIMYWH, WX OOO3HAYCHWS W CJIMHHUIIBI, YKa3bIBaThb (POPMYIIHI,
CBS3BIBAIOIINE JAHHYIO (U3MUYECKYIO BCIMYWHY C JPYTMMH BEJIUYMHAMH,
BBIYHCIISATH 3HAUCHHE (PU3NICCKON BEITMYHHBI;

aHAM3UPOBATh (DU3MUECKHUE MPOIECCHl U SBJICHHS, WCIONB3Ysl (U3NIECKUE
3aKOHBI M MPUHIMIGL: 3aKOH OMa, 3aKOHBI MOCJIEIOBATEIFHOTO U MapalIeIbHOTO
COCIMHECHHST TPOBOJHUKOB, 3akoH Jxoyms—JIeHma, 3akoH SIEKTPOMarHUTHOM
WHAYKINY, 3aKOH MPSIMOJMHEHHOTO pacIpOCTpaHEHHUsI CBETa, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHHE ODWHIITeHHa ana gororddexra,
3aKOH COXPAaHEHHWs JHEPTUH, 3aKOH COXPAaHEHUS UMITYJbCa, 3aKOH COXpaHEHUS
AIEKTPUUECKOTO 3apsja, 3aKOH COXPaHEHHMs MAacCOBOIO 4YMclia, MOCTynarsl bopa,
3aKOH PaJIMOAaKTUBHOTO pacmaja, Ipu 3TOM pas3jinyaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOe BBIpAKEHUE U yciuoBUs (TpaHUIBI, 00JIACTH)
MPUMEHUMOCTH;

OTIPEICIIATh HAIIPABJICHUE BEKTOPa WHIYKIIMA MarHUTHOTO ITOJISI TPOBOTHUKA
C TOKOM, cuiibl AMriepa u cuibl JIopeHna,;

CTPOUTh M OIKUCHIBATh H300paKEHHE, CO3/1aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JTUH30M,

BBITIOJIHATD JKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (U3UYECKUX SBICHUU W
MIPOIIECCOB C HCIOJIB30BAHUEM TPSIMBIX W KOCBEHHBIX HM3MEPEHHUH. TMPH 3TOM
dbopmynupoBath mpoOJeMy/3agady U THUIOTE3y Yy4eOHOro DKCIEPUMEHTA,
coOMpaTh YCTaHOBKY W3 IMPEIJIOKEHHOTO O0OpYyIOBaHUs, MPOBOIUTH OIBIT H
(bOopMyIMpPOBaTh BHIBOIBI;

OCYIIECTBIIATH MPSMBIE M KOCBEHHBIC U3MEPCHHS (PU3NYSCKUX BEIMYMH, TIPH
ATOM BBIOMPATH ONTHMAIBHBIA CIOCOO M3MEpPEHHUS W HCIIOJIB30BaTh W3BECTHHIC
METOJIBI OIICHKH MTOTPENTHOCTEH N3MEPECHHUI;

UCCIICJIOBATh 3aBUCHUMOCTH (PU3MYECKHMX BEIUYMH C HCIOJb30BaHHEM
NPSAMBIX HM3MEPCHHWH. MPU OSTOM KOHCTPYHPOBAaTh YCTAHOBKY, (UKCHPOBATH
pe3yabTaThl MOJYYCHHON 3aBHCHUMOCTH (U3MUYECKUX BEIMYWH B BHUJC TaOJIHUIl U
rpaduKoB, AeNaTh BBIBOJBI IO PE3yIbTaTaM UCCIICIOBAHHUS;

coOroaTh npaBuia 0€30MacHOro Tpyda MpHU MPOBEACHUU HCCIEAOBaHUMN B
pamMKax ydeOHOTO HKCIEPUMEHTa, Yy4eOHO-HCCIEIOBATENbCKONM M MPOEKTHOU
AESITENFHOCTA C MCTOJIB30BAHUEM H3MEPHUTEIBHBIX YCTPOWCTB M JaOOPaTOPHOTO
o0opy10BaHUS;

pemarb pacy€THble 3a7aud C SIBHO 3aJaHHON (U3MUYECKOW MOJEINbIO,
UCTIONB3Ys (U3MUECKUE 3aKOHBI U IPUHIIMIIBI, HA OCHOBE aHAM3a YCJIOBUSA 3a/1a4u
BBEIOMpATh (DU3UYECCKYIO MOJIEIb, BBIACIATh (PU3NUYCCKHE BEIMYUHBI M (POPMYIIHI,



HeoOxoauMble NIl €€ pellleHUs, MPOBOJUTH PacdyE€Thl M OIEHUBATH PEaJIbHOCTH
MOJIYYEHHOT'0 3HAaUeHUs (PU3MUECKON BETUUNHBI;

pemaTh KaYECTBEHHBIE 3a/1a4i: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBY IO
LETIOYKY PACCYXKIECHUM C ONOpOM Ha HM3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH H
(busnyueckue sIBICHMUS,

UCIIOJIb30BaTh ~ MPU  pEIIeHMH  y4yeOHbIX  3a7Ja4y  COBpPEMEHHbBIC
MH(OPMAIIMOHHBIE TEXHOJIOTUH I TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
U Tpe/ICTaBleHUs Y4eOHONW M Hay4YHO-TIOMYJISIpPHOW MH(OpMAIUK, MOJTYYEeHHOU U3
Pa3TUYHBIX KICTOYHUKOB, KPUTUYECKH aHATU3UPOBATH MOJIyYaeMyl0 HHPOpPMALIHIO;

OOBSACHATh MPHUHIMUIBI JCHCTBUS MAaIIUMH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3jinyaTh yCIOBUSA UX 0€30MaCHOTO UCIOJb30BaHUSI B TIOBCEIHEBHOM
KU3HH,

MPUBOJUTH MPUMEPHI BKJIAJ]a POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOILIECCOB OKPYXKAIOLIEr0 MHUpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETHYECKUE 3HAHUS MO (U3UKE B MOBCEIHEBHON >KU3HU
s o0ecriedeHus: 6€30MacHOCTH MpU OOpaIllEeHUU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPONCTBAaMU, JIJIsl COXpAHEHUs 370POBbS M COOJIOJEHUS HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPY>KAIOLIEN Cpene;

paboTaTh B TpylIe C BBIIOJHEHUEM pPa3IUYHBIX COLUAJIBHBIX POJIEH,
IUIAHUPOBATh pabOTy TPYMIbl, PAUMOHAIBHO pacHpelensiTh OO0S3aHHOCTH U
IJJAHUPOBATh NIESITENBHOCTh B HECTAHAAPTHBIX CUTYalMsSIX, aJ€KBaTHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB IPYIIIbBI B PEIIEHUE pacCMAaTPUBAEMON TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoummuecTBo yacos DJIeKTPOHHBIE
HaunmMeHoBaHuUe pa3esioB U TeM nupposbie
Ne i/ P KouTpoasnbie | IIpakTuyeckue (undpp )
NMporpaMMbI Bcero o0pa3oBaTejibHbIE
padoTsl pa6oTsl
pecypcsbl
Pazpen 1. ®PUSUKA U METOAbI HAYYHOI'O ITIO3HAHMUSI
Bubmuoreka IIOK
1.1 du3nKa U METOABI HAyYHOTO MO3HAHUS 2 https://m.edso0.ru/7f41bf72
Hrtoro no pasgeny 2
Paznen 2. MEXAHUKA
Bubmuoteka IIOK
21 Kunewaruica 5 https://m.edsoo.ru/7f41bf72
bubmmoreka [JOK
2.2 7
Aunamika https://m.edsoo.ru/7f41bf72
Bbubnuoreka IIOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 https://m.edso0.ru/7f41bf72
Hroro mo paszery 18
Pa3zpen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOAUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KMHETHYECKON 9 1 Bubmuorexa IJOK
' TEOpUH https://m.edsoo.ru/7f41bf72
Bubmuoreka IIOK
32 OCHOBBI TepMOAMHAMHIH 10 ! https://m.edsoo.ru/7f41bf72
33 ArperatHbie COCTOSIHUS BEIIECTBA. 5 Bubmmoreka [JOK
' ®da3oBbIe MepexoIpl https://m.edsoo.ru/7f41bf72



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

Hrtoro no pasgeny

24

Pazaen 4. QJIEKTPOJUHAMHUKA

Bbubmuoteka IIOK
4.1 DieKTpocTaTHica 10 https://m.edsoo.ru/7f41bf72
ITocTosiHHBIN 3neKTprYecknii TOK. Toku B Bubmmoreka [JOK
4.2 12
pas3INUHBIX cpeax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KoummuecTBo yacos DJIeKTPOHHBIE
HaunmenoBanue pa3iaesioB H TeM nuppoBbIe
Ne n/m P Kourpoabusbie | Ilpakruveckue (ubp )
nporpamMMbI Bcero o0pa3oBaTejbHbIE
padoTsl padoTsl
pecypcsbl
Paznen 1. SJIEKTPOAUHAMUKA
MarsuTtHoe nose. DIeKTpoMarHuTHas Bubmmorexa [JOK
1.1 11 1 3
HHYKLIUS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pa3znen 2. KOJIEBAHUS U BOJIHBI
21 MexaHN4eCKUe U AIEKTPOMArHUTHBIE 9 1 Bubmmorexa LIOK
' KOJIeOaHust https://m.edsoo.ru/7f41c97c
MexaHn4YecKue B AIEKTPOMarHUTHBIC Bubmmorexa LIOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubmroreka [JOK
2. 1
3 Onritia 0 3 https://m.edsoo.ru/7f41c97¢c
HWroro o pasneny 24

Pazjea 3. OCHOBBI CITIEIIUAJILHOM TEOPUM OTHOCUTEJILHOCTH

31 OCHOBBI CTIEIHATIEHONW TEOPHN 4 1 Bubmmorexa LIOK
' OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no paznemy 4
Paznen 4. KBAHTOBASI ®U3UKA
. Bbubnuoreka IIOK
4.1 DJIeMEeHTHI KBAaHTOBOM ONTHKH 6 https://m.eds00.ru/7f41c97¢
4.2 CrpoeHue atoma 4 Bubmmorexa [JOK



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

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

4.3

AtomHoOe A71po

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

Hroro mo pasaeny

15

Paspen 5. IJIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

51 DneMeHTbl aCTPOHOMUU U acTpo(u3nKu 7 EtTiH;;T:;tgﬁlli £41097¢
Hroro no pasaeny 7
Pazgen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0maroiee MoBTOpeHue 4 Egiﬁﬁf;igﬁﬁ £41097¢
Hroro no pazneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



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




IHOYPOYHOE NINTIAHUPOBAHUE

10 KJIACC
KounuecTBo yacos DJIeKTPOHHBIE

Ne ara uudpoBbie

Tema ypoka Kourpoabusie | IlpakTuuyeckue A op
n/n Bcero H3yuyeHusi | oOpa3oBaTesibHbIE

padoTsl padoTsl
pecypcbl

dusnka — Hayka 0 IpUPOIE.

1 Hayunsie MeTgI (31 HOEH;)HI/ISI 1 buGmorexa IOK

ya A https://m.edsoo.ru/ff0c32e2
OKpY)KaIOIIero Mupa
Poub 1 MecTo Qu3uku B

5 (hopMHPOBaHUYU COBPEMEHHOM 1 Bubmuorexa IIOK
Hay4yHOU KapTHHBI MUPA, B https://m.edsoo.ru/ff0c33e6
NPaKTHYECKOH NeaTeNbHOCTH JII0IeH
MexaHu4eckoe IBMKEHHE.

3 OTHOCHUTENILHOCTh MEXaHUYECKOTO 1 Bubmumorexa LIOK
nBukeHus. llepemenienre, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpeHHE

4 PaBHOMEpHOE IIPAMOJIMHENHOE 1 Bubmuorexa IIOK
JIBUKCHHE https://m.edsoo.ru/ff0c3620

5 PaBHOyCcKOpEHHOE NPSAMONIMHENHOE 1 Bubmorexa IIOK
JBHKCHHE https://m.edsoo.ru/ff0c372e

6 CBoOoHOE nasieHne. Y CKopeHue 1 Bubaunorexa [TOK
CBOOOJHOTO MaJICHUs https://m.edsoo.ru/ffoc39cc
KpuBosuHeiiHoe 1BIXKEHHE.

7 JIBukeHUe MaTepuaibHON TOYKH MO 1 buGmorexa IOK

P https://m.edsoo.ru/ffOc3ada
OKpPYKHOCTH
8 IIpuauun otHOCcHTENBHOCTH ["anumnes. 1 Bubaunoreka [TOK



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

MuepruansHple CHCTEMBI OTCYETA.
Ilepssrit 3akoH Herorona

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. Ipunuun

9 CYNEepNo3UuLMu cujl. Bropoii 3akoH bubmorera HOK
ynep ) p . https://m.edsoo.ru/ffoc3bes
Herotona a1t MatepHaabHOU TOYKH

10 Tperuii 3akoH HeloToHa s Bubnuorexa IIOK
MaTEepUAIIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOTO TsroTeHus. Cuna

11 TsbkecTd. IlepBast kocMudeckast bubmoreia HOK

Uep https://m.edsoo.ru/ff0c3d00
CKOPOCTB

12 Cuna ynpyrocru. 3akoH ['yka. Bec Bubmmorexa LIOK
Tena https://m.edsoo.ru/ff0c3e18
Cuita tpenust. Kosdduuuenrt tpenus.

13 Cuna cﬁn OTI/IBJ'Ie}(II)I/(Il})I npu BI/IE(GHI/II/I bubmoreta HOK

P pH A https://m.edsoo.ru/ff0c3f76
Tejla B )KUAKOCTH WJIU ra3e
IlocrynarensHoe 1 BpaliareibHOe

14 JIBIDKEHUE a0COIIIOTHO TBEPJIOTO Tea. Bubmmoreka [JOK
Mowmenr cunsbl. [lnevo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBecHUs TBEPIOIO Teja
MMnynsc MaTepualibHOM TOUKH,

15 CUCTEMbI MaTepHAIbHBIX TOYEK. Bubnuorexa IIOK
Mmnynbe cuinbl. 3aKOH COXpaHEHUst https://m.edsoo.ru/ff0c43d6
umIyiabca. PeaktuBHoe nBHXKeHHE
Pabora 1 MOIIHOCTB CHIIBI.

16 Kunerndeckast sHeprust MarepuaibHOR Bubmumorexa LIOK
ToukH. Teopema 00 U3MEHEHHH https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTHH

17 [ToreHunanbHas SHEPrusl. bubmmoreka ITOK



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

ToTeHmanbHAs SHEPTHUst YIPYTO
neopMUpOBaHHOI IPYKHUHBL.
IoreHnmansHas SHePrus Teaa BOIU3H
TTOBEPXHOCTH 3EMITH

https://m.edsoo.ru/ff0c461a

18

19

TToTeHIMaNBHBIE U HETIOTEHIMAIBLHBIE
cuibl. CBsi3b paboTHI
HETMOTEHIHAIBLHBIX CHJI ¢ H3MEHEHHUEM
MEXaHUYECKOW IHEPTHU CHCTEMBI TEIT.
3aKOH COXpaHEHUSI MEXaHUUECKON
SHEPTUHU

Jlaboparopnas pabora
«HccnemoBanue CBsI3U pabOTHI CHITBI C
M3MCHEHHEM MEXaHMUYECKON SHEPTUH
Tela Ha TIPUMEPE PacTsDKCHUS
PE3HMHOBOTO KIyTa»

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

20

KonrponsHas paboTa 1o Teme
«Kunemaruka. /lnramMuka. 3akoHbBI
COXpaHEHHS B MEXaHHUKE»

bubaroreka [TOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE IOJIOKEHHS MOJIEKYJISIPHO-
KMHETH4YeCcKoi Teopuu. bpoyHoBCcKOe
nemxerne. Juddysus

Bubmmnoreka ITOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep IBHKCHUS U
B3aNMO/ICHCTBHS YaCTHI] BEIIECTBA.
Mopenu cTpoeHus ra30B, JKUIKOCTEH
U TBEPIBIX TET

23

Macca mounexyn. Komaectso
BemectBa. [locTosiHHas ABoraapo

24

TemoBoe paBHOBecue. Temmneparypa
u e€ nu3mepenue. lllkana remneparyp



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

Ilenscus

Wneansuslii raz B MKT. OcHoBHOE

Bubmumorexa LIOK

25 ypaBaenne MKT https://m.edsoo.ru/ffOc4fde
AbcomoTHas Temreparypa Kak Mepa

26 CpeiHel KWHETUYECKOH dSHepruu Bubnuorexa IIOK
JIBUKCHUS MOJIEKYH. Y paBHEHUE https://m.edsoo.ru/ff0c511e
Menneneesa-Knaneiipona

27 3akoH /lanbToHa. ['a30BbIE 3aKOHBI
Jlaboparopnas pabora

28 «MccnenoBanue 3aBUCUMOCTH MEXY
HapaMeTpaMy COCTOSTHHS
pa3peKEeHHOTO Ta3a»

29 M3onpoueccel B MASaNBHOM I'a3e U UX Bubmuorexa IIOK
rpagpuyeckoe npeacTaBieHue https://m.edsoo.ru/ff0c570e
BHyTpeHHsIs SHeprus
TEPMOJIMHAMUYECKOH CHCTEMBI H

30 croco0Obl e€ u3mMeHenus. Konuyecrso Bubmmorexa LIOK
TEIUIOTHI ¥ paboTta. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPTHsl OJHOATOMHOT'O HEaTbHOr0
rasa

31 Bup! Teronepenaun Eubmzorexa IIOK

https://m.edsoo.ru/ffoc5¢36
VhenbHas TEMI0EMKOCTE BEIIECTBA.
Bubmroreka [TOK
32 KonmgecTBo TemoTs! mpu
. https://m.edsoo.ru/ff0c5¢c36
TerIonepenade. AnuabdaTHBIN ponecce

33 IlepBblit 3aKOH TEPMOJMHAMUKHU U €70 bubmoreka LIOK
HNPUMEHEHHE K U30TIpOoIieccaM https://m.edsoo.ru/ff0c5efc

34 HeoOpatumocTs nporieccos B Bubmmorexa LIOK



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

npupoje. Bropoii 3akoH
TEPMOIUHAMUKHI

https://m.edsoo.ru/ff0c6230

Tpunnun neiicreust u KI1/1 rernosoit

Bubmmorexa LIOK

3 MAalIHHbI https://m.edsoo.ru/ffoc600a

36 uxn Kapao u ero KIT/]

37 DKoJsloruyeckue npoodIeMsl
TEIJIO3HEPTeTHKH

38 O0606maronmit ypok «MoJekynspHas Bubmuorexa IIOK
¢uzuka. OCHOBBI TEPMOJMHAMUKUY https://m.edsoo.ru/ff0c6938
KonrtponbHas padoTa no teme

39 «Mounexkymsipaas ¢usuka. OCHOBBI bubmorexa [OK

YAp ' https://m.edsoo.ru/ffoc6a50
TEPMOJAUHAMUKI»

40 IlapooOpa3oBanue U KOHIEHCALUS. bubmoteka [JOK
Hcnapenue u xunexue https://m.edsoo.ru/ff0c63b6
AOCOMIOTHAS U OTHOCHUTENIbHAS

41 BIIQXKHOCTB BO3/yXa. HachlmeHHbIH bubmorexa [TOK

Ayxa. tm https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucrammueckue u

42 amopdHble Tena. AHU30TPOIIHS Bubmorexa IJOK
CBOICTB KpucTamios. XKuakue https://m.edsoo.ru/ffoc65f0
kpuctauisl. COBpeMEHHbBIC MaTEPUAIIBI
TInaBneHue 1 KPUCTAIUTH3ALIHSL.

43 Y nenbHast TEIUIOTA IIABICHHS bubmorexa [IOK

A ' https://m.eds00.ru/ff0c6708
CyOnumanus
Bubnunorexa [JOK
44 0% o
PABHEHHC TEIIOBOTO banatica https://m.edso0.ru/ff0c6820
45 DrexTpu3anys Tei. DIeKTPUISCKAn Bubnnoreka [JOK

3apsan. I[Ba BUAA DJICKTPUUCCKUX

https://m.edsoo.ru/ffOc6bcc



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

3aps 0B

TIpoBOIHHKH, AUIIEKTPUKU U

46 TOJIYINPOBOIHUKH. 3aKOH COXPaHEHHUS bubmorera OK
YHpOBOA ' P https://m.edsoo.ru/ff0c6bcc
ANEKTPUIECKOTO 3apsiaa
Bsaumopeiictue 3aps10B. 3akoH
47 Kynona. TouedHbIi dIIeKTpUIECKUI bubmorera HOK
Y ' P https://m.edsoo.ru/ffOc6ced
3apsi
Harnpsxk€HHOCTB 27eKTpHYECKOro
48 nosst. [IpuHiun cyneprno3unuu Bbubmumorexa LIOK
JNMEKTPUUECKUX ToJiel. Jlnaun https://m.edsoo.ru/ff0c6df2
HanpsHKEHHOCTU
PaboTa cui1 SJIeKTPOCTaTHIECKOTO
49 mosist. [Torennman. PasHocts buGmorexa IOK
' HHalt. https://m.edsoo.ru/ffoc6f00
IOTCHIINAJIOB
TIpoBOJHMKY U IUBIIEKTPUKH B
50 3J'II:::KT 0CTaTHIECKOM HOIJ)Ie buGmorexa IOK
P ) https://m.edsoo.ru/ff0c7018
JludnexTpuueckas IPOHUIIAEMOCTh
Bubmmnoreka [JOK
51 Dnexkrpoémkocts. KoHaencato
TICKTPOCMKOCTE Hercarop https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTb IO CKOTO
52 KOHJIEHCATOpa. DHEPrus 3apsKEHHOTO Bubmiorexa [JOK
pa. JHEp P https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 Jlaboparopnast pabota "U3zmepenune
AMEKTPOEMKOCTH KOHJeHCaTopa'
IIpuniun nefcTBUs U IPUMEHEHHE
54 KOH/ICHCATOPOB, KOIMTUPOBAIBHOTO

anmnapaTa, CTpyHHOTO IIpHHTEpa.
DJeKTpoCTaTHYEeCKas 3aluTa.



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

3azeMIICHHE IEKTPOIPHOOPOB

55

56

57

DJEeKTPUYECKHH TOK, YCIOBHUS €ro
cymiectBoBaHus. [10CTOSHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenne. 3akoH Oma st
ydJacTka Iernu

IlocnenoBarensHOe, napajuiebHOE,
CMeEIIIaHHOE COCIMHEHHE
npoBoAHUKOB. JlaboparopHas pabora
«M3yueHne CMEIaHHOTO COSTUHEHUS
PE3UCTOPOB»

PaboTa U MOIIHOCTH AIIEKTPUUECKOTO
Toka. 3akoH Jlxoyns-Jlenna

0.5

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

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

58

3akon OMa J1J1s TIOJTHOM (3aMKHYTOI)
anexkrpudeckoi nenu. KopoTtkoe
3ambikanue. Jlaboparopnas pabora
«M3mepenne D/1C ucTouHmKa TOKA 1
€ro BHYTPEHHETO COTIPOTHUBIICHHS»

0.5

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

59

60

61

OnekTpoHHAas TPOBOAUMOCTD TBEPIBIX
METaJLIOB. 3aBUCHMOCTh
COTIPOTHUBJIEHUS METAIIJIOB OT
TemrepaTypsl. CBEpXIIPOBOAUMOCTD
ONeKTpUYeCcKUil TOK B BaKyyMe.
CBoiicTBa AJIEKTPOHHBIX ITyYKOB
TomynpoBogHUKH, HX COOCTBEHHAS 1
TIpUMECHask TPOBOAUMOCTh. CBONCTBA
p—n-nepexona. [loaynpoBoAHUKOBBIE
TIpUOOPEI

Bubmmnoreka [JOK
https://m.edsoo.ru/ffOc84ae



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

DJIEKTpUUECKUN TOK B pacTBOpax M
pacIuIaBax 3JIEKTPOJIUTOB.

Bubmmoreka LIOK

62 DNEKTPOJINTUIECKAS UCCOLIUAIIHSL. ! https://m.edsoo.ru/ff0c82ba
DNeKTpou3
DNeKTpUYeCKHUil TOK B razax.
63 CaMOCTOSATENEHBIN 1 1 Bubmumorexa LIOK
HECaMOCTOSTEIBHBIN pa3psia. MomHus. https://m.edsoo.ru/ff0c84ae
IIna3zma
DneKTpudecKne Npudopsl 1
YCTpOHCTBa U UX MPAKTHUECKOE Bubmuorexa LIOK
64 1
npuMeHenue. IIpaBuina TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30macHOCTH
65 O06001aromuil ypok 1 Bubmumorexa LIOK
«DNEKTPOAMHAMHUKAY https://m.edsoo.ru/ff0c88be
66 KonrposbHas paboTa 1o teme 1 Bubmuorexa LIOK
"DrekTpoanHaMuKa” https://m.edsoo.ru/ff0c8a8a
67 O06o0mmaromuii ypok mo remam 10 1 Bubmumorexa LIOK
KJacca https://m.edsoo.ru/ffoc8c56
68 O6o06maroniuit ypok mo remam 10 1 Bubmuorexa IIOK
KJlacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOI'PAMME



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

11 KJIACC

KoummuecTBo yacos DJIeKTPOHHBIE
o
JI:;H Tema ypoka Beero Kontpoabuble | IlpakTnyeckue J::;:euuﬁ :giiﬁi;feﬂbﬂbw
padoTsl padoTbI pecypent
IlocTosiHHBIE MAarHUTHI M UX

1 B3auMojielicTBue. MarHuTHOE MOJIE. 1 Bubnuroteka [JOK
Bekrop maruuTHOM MHAYKIMU. JInHUK https://m.edsoo0.ru/ff0c9778
MarHMTHON MHAYKIIUU
MarHuTHOE 10JIe IPOBOJHHUKA C

2 TokoM. OnsIT Dpcrea. 1 Bubnuorexa IJOK
BzaumopeiicTBue npoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabora «H3yuenue 1 1 Bubnuorexa IJOK
MarHMTHOIO MOJIS KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBre MarHUTHOTO TOJISI HA
POBOAHUK ¢ TokoM. Cuita AMriepa.

4 Jlaboparopnas pabora 1 1 Bubmorexa I[JOK
«MccnenoBanue neMcTBUs https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOT'O MarHuTa Ha PaMKy ¢
TOKOM»

JleficTBHE MarHUTHOTO NOJIS Ha

5 JIBYDKYILYIOCS 3apSDKEHHYIO YaCTHILY. 1 Bubnuorexa IJOK
Cua Jlopenna. Pabora cuiisl https://m.edsoo.ru/ff0c9df4
Jlopenna
OnexkrpoMarHuTHas MHAyKIus. [ToTok

6 BeKkTopa MarHuTHO# nuaykuuu. 3JC 1
WHAYKLIUH. 3aKOH 3JIEKTPOMarHUTHOM



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

uuaykuun Oapanest

JlabopatopHas padoTa
«MccnenoBanue sIBICHUS
NIEKTPOMATHUTHOH HHTYKIIUH»

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

MunpykTuBHOCTS. SIBNICHME
camouHayKIMu. D/1C caMOMHIYKITHH.
OHeprus MarHUTHOTO TOJISL KaTYLIKH €
TOKOM. DJIEKTPOMarHUTHOE TOJIe

Bubnuoreka IIOK
https://m.edsoo.ru/ff0ca600

TexHuyeckue ycTpoicTBa U UX
MPUMEHEHHE: TIOCTOSHHBIC MarHHUTHI,
3JIEKTPOMATHHUTBI, DJIEKTPOABHUIATEb,
YCKOPHUTEIH SJIEMEHTAPHBIX YaCTHII,
WHIYKIHOHHAS MIeYb

10

O600maromuit ypok «MarauTHoe
moste. DIEeKTPOMarHUTHAS HHTYKIIHS»

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

11

KoHTponkHas paboTa 1o reme
«MarnuTtHoe mnoue.
DJeKTpOMarHUTHAsT HHIYKIHS»

Bubnmorexa LIOK
https://m.edsoo.ru/ff0cad58

12

13

CB00O1HbIE MEXaHUYECKHE
koneOanus. ['apMoHnYecKue
KoJieOaHus. Y paBHCHUE
TapMOHHUYECKUX KOJICOAHUH.
IIpeBparenue sHeprun
Jlaboparopnas pabora
«MccnenoBanne 3aBHCHMOCTH
MeproIa MaJIbIX KoJeOaHuii rpy3a Ha
HUTH OT JUTMHBI HUTH U MacChl Tpy3a»

Bubnuoreka IIOK
https://m.edsoo.ru/ff0caf06

14

Konebarensusrii koHTYp. CBOOOAHBIE

bubmmoreka [JOK
https://m.edsoo.ru/ff0cb820



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

DJICKTPOMAarHuTHbIC KOJICOaHHS B
nacaJIbHOM KoJIe0aTeIbHOM KOHTYpEC.
AHanorust MEXIY MEXaHUYCCKUMU U
DJICKTPOMAaruuTHbIMU KOJIeOaHUSMH

15

16

17

®opmyna Tomcona. 3akoH
COXpaHEHHS YHEPTHH B HICATLHOM
KoJIe0aTeIbHOM KOHTYpE
[pencrapieHue 0 3aTyXarMUX
KoyieGaHusIX. BoIHYXIeHHBIC
MeXaHu4eckue Kosiebanus. Pesonanc.
BrIHyKI€HHBIE 2IEKTPOMarHUTHBIE
KoJIeOaHHs

[TepemennsIit Tok. CHHYCOUAATBHBIN
NepeMeHHbIH TOK. MoIHOCTh
MEPEMEHHOTO TOKa. AMIUTUTYAHOE U
JIefiCTByIOIIIee 3HAUYCHHUE CHIIBI TOKA U
HANPSDKCHUS

Bubnuoreka IIOK
https://m.edsoo.ru/ffOcb9c4

bubmuoreka [JOK
https://m.edsoo.ru/ff0cbb86

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

18

Tpanchopmarop. [Iponssoactso,
nepeznayda 1 morpedieHne
3NEKTPUUECKON IHEPTUN

19

VYCTpoHCTBO U IPAKTHYECKOE
MIPUMEHEHHE NEKTPUUECKOT0 3BOHKA,
reHepaTopa epeMeHHOro ToKa,
JIMHUH 35IeKTponepeaay

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

20

OKOJIOTHYECKUE PUCKU NTPH
MTPOM3BOJCTBE AIIEKTPOIHEPTHH.
Kynberypa ucrons3oBanus
3JIEKTPO3HEPTHH B TOBCEIHEBHOM
JKHU3HU



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

MexaHn4ecKre BOJIHEI, YCIOBHS
pacnpoctpanenus. [lepuon. CxopocTsb

bubmmoreka [JOK

21 pactpocTpaHeHUs U JUINHA BOJHBI. https://m.edsoo.ru/ff0ccab4
[Tonepeunsle U MPOAOIILHBIE BOJIHBI

29 3Byk. CkopocTh 3ByKa. [ poMKOCTD Bubmmorexa LIOK
3ByKa. Bercora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DJeKTpOMarHUTHBIE BOJHBI, UX

23 cBOMicTBa 1 ckopocTh. IlIkana bubmorexa IIOK

https://m.edsoo.ru/ffOccfe0

9JIEKTPOMArHUTHBIX BOJIH
[puHUKIBI pauoCBsI3U U

24 TeneBuneHus. PazButue cpencts
cBs13u. Papmonokanus

25 KonrponbHas padora «Konebanus u Bubnuoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc68
[IpsiMonMHEetHOE pacpoCTpaHEHUE

26 CBETa B OJHOPOJIHOM Cpejie. Bubnmorexa LIOK
Toueunsrnii ucrounuk ceera. Jlya https://m.edsoo.ru/ff0cd350
cBera
OtpaxeHue cBeTa. 3aKOHbI OTPAXKEHUS.

27 cBera. [loctpoeHue n3obpaxeHuii B bubmiorexa [IOK

https://m.edsoo.ru/ffOcd4e0

IUIOCKOM 3epKaJie
IIpenomnenne ceera. [lonHoe

28 BHYyTpeHHee oTpakeHue. [IpenenbHblii Bbubnmorexa LIOK
YTOJI ITOJIHOT'O BHYTPEHHETO https://m.edsoo.ru/ffOcd7{6
OTpaXKeHUs

29 Jlaboparopuas pabora «M3mepeHue Bubnuoreka [JOK
TOKa3aTelIsl MPEeTOMIICHHUSI CTEKIIa» https://m.edsoo.ru/ffOcd67a

30 JIunsel. [TocTpoeHne n3o00paxeHuii B bubnunorexa [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. DopMyra TOHKOU JIMH3BI.
YBenuueHne JTUH3bI

https://m.edsoo.ru/ffOcddle

JlabopatopHast paboTa

31 «HccnenoBanue CBOMCTB
nU300paKEHUH B JIHH3aX»
Jucnepcus csera. CloXHBIH cocTaB
32 6enoro ceeta. LIger. JlaboparopHas
pabota «HabmoaeHue aucrepcuu
cBera»
Wurepdepennns cBera. Jnudpaxims Bubnuoreka [JOK
33 .
cBera. JudpakuronHas pemeérka https://m.edsoo.ru/ffOced22
[TonepeuHOCTH CBETOBBIX BOJIH. Bubnmorexa LIOK
34
[Nonspuzanus ceeta https://m.edsoo.ru/ffocf02e
35 Onrtuyeckure NpudOpsl U yCTPOHCTBA U
yCIIOBUS UX 0€30I1aCHOTO NPUMEHEHHS
['panu1Bl TPUMEHUMOCTH
36 KJIaccu4yeckor Mexanuku. ITocTynarel Bbubnuorexa IJOK
CIEUAIBHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCUTEJIBHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3ameieHre BpEMEHHU U COKpaIlleHUE Bubmorexa [IOK
P P https://m.edsoo.ru/ffOcfa42
JUTUHBI
DHeprusi ¥ UIMITYIC PEISITUBUCTCKON
38 qaCTI;I bl CBSBLy Macfm ¢ 3Heprueit u bubmiorexa [IOK
bl p https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPIus MoKos
Kontposnbhas padora «Onruka.
. Bubnmmorexa LIOK
39 OCHOBBI CIIEIHAILHON TEOpUU

OTHOCUTCIIBHOCTHU»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®oronsl. Popmyna [Tnanka. DHeprust

Bubnuoreka [JOK

40
U UMITYIIBC oTOHA https://m.edsoo.ru/ffocfel6
OTKpBITHE U UCCIICOBAHUE Eufs 10K
HOJINOTEKA
41 .0 A.T.
ororpdexra. Onrrot https://m.edsoo.ru/ffOcffcd
CroneTtoBa
3akoHsl poTo3ddekra. YpaBHEHHE
. . Bubnuoreka IIOK
42 DitHmTelina 1 Gorospdekra.
https://m.edsoo.ru/ff0d015e
«Kpacnast rpanuia» gpotoaddexra
JlaBnenue cBera. OnbiThl I1. H.
43 JleOeneBa. XuMHUuecKkoe IeicTBHE Bubmzorexa IJOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHudeckue ycTpoiicTBa u
MPaKTHYECKOE MTPUMEHEHHE!
44
(horoanement, porogaTank,
coJIHEeUHas OaTapesi, CBETOHO
45 Pemenwne 3agau mo Teme «IIeMEHTHI Bubmmorexa LIOK
KBaHTOBOW ONITUKH» https://m.edsoo.ru/ff0d0302
Mozenb aroma TomcoHa. OnbITE
46 Pesepdopaa mo paccesHuIO 0-4acTHI Bubmorexa [OK
pOOP p ' https://m.edsoo.ru/ff0d091a
IInanerapHas Monenb aroma
bubmmroreka [JOK
47 I1 b
OCTYJatel Hopa https://m.edsoo.ru/ff0dOafa
W3nydenne u moriomenne (GOTOHOB
48 u| I/I}I’Iqe €X0JIe aTOMa C O, H(?;o OBHS bummorexa IIOK
DI TIEPEXO/C ATOMA € OATOTO YP https://m.edsoo.ru/ffodafa
SHEPruH Ha APYroi. Bums! criektpos
BomHoBEIE cBOMiCcTBA YacTHIl. BOIHBI
. . Bubmunorexa [IOK
49 ne bpoiina. KopnyckynspHo-BoIHOBOM

nyanu3M. CIIOHTaHHOE 1

https://m.edsoo.ru/ff0d0ca8



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
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BBIHYKACHHOC U3JIyYCHHUE

50

OTKpBITHE PaJUOAKTHBHOCTH. OTIBITHI
Pesepdopna no onpeneneHuio cocrasa
PaaOaKTHBHOTO U3IIy4EHHUS

Bbubnmorexa LIOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiictBa anbda-, 6era-, ramma-
u3nydenus. Bivsiaue
PaIMOaKTHBHOCTH Ha JKUBBIE
OpraHu3MBI

52

OTKpBITHE IPOTOHA W HEHUTPOHA.
H3orormsl. Anbda-pacmna.
DJIeKTPOHHBIN W TIO3UTPOHHBIH OeTa-
pacmaz. ["amma-uzirydeHue

bubmmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsI3M HYKJIOHOB B sIIpe.
SnepHbie peaknuu. SnepHbIit
peaxrop. [TpoGieMsbl, IepCIeKTUBHI,
JKOJIOTHYECKHUE aCTIEKThI SIICPHOM
SHEPreTHKU

Bbubnuroreka [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTHIBI. OTKpBITHE
MO3UTPOHA. MeToIbs! HaOIoIeHUST 1
pETUCTPAIMH SJIEMEHTAPHBIX YaCTHIIL.
Kpyrastit cron «@yHnaMeHTaIbHbIE
B3anMoieiicTBUsA. EqUHCTBO
(hu3MYeCKOH KapTHHBI MUpPa»

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

55

DTansl Ppa3BUTHUA aCTPOHOMUH.
IpuknagHOe 1 MEPOBO33pEHUYECKOE
3HaUYEHHE aCTPOHOMUH. Bun
3Bé3aHOrO HeOa. Co3Be3nns, spKue
3BE3/IBI, TIJIAHETHI, UX BUAUMOC
JBUXKCHHUC. CouHeuHas CHCTEMa



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

56

Counrte. CostHeYHast aKTHBHOCTD.
Uctounuk sueprun CoHIa 1 3BE3]T

57

58

59

3BE3/1bI, UX OCHOBHbBIE
XapaKTepUCTUKH. 3BE3/IbI [TIaBHOU
MO CIIeI0BaTeIbHOCTH. BHYTpeHHEE
crpoenmue 38¢31. COBpeMEHHBIE
MPECTaBICHHS O IPOUCXOKICHUN U
spostonuu ConHua U 3BE3]
Mueunsiit [Tyrs — nama anakTuka.
ITonoxenne n nemwxenue ConHna B
INanakruke. 'anaktuku. YEpHbie IbIPBI
B S[pax TalaKkTHK

Bcenennas. Pazberanue rajgakTuk.
Teopwust bonbioro B3peiBa.
PenukroBoe uznyyenue.
Meraranakruika

60

Hepewennsle mpo6aeMbl aCTPOHOMHHU

61

62

63

KonrponbHas paboTa «eMEeHTBI
ACTPOHOMHH U aCTPOYUIUKI»
Oo6o6urarommii ypok. Ponp ¢pusuku u
aCTPOHOMHH B 3KOHOMHYECKOH,
TEXHOJIOTMYECKOM, COIUATLHON 1
ITHYECKOH cepax AesaTeIbHOCTH
YyeJioBeKa

O6o61m1atomuii ypok. Posb u Mecto
(DU3UKHU ¥ aCTPOHOMUH B
COBPEMEHHO HayuHOH KapTuHE MHpa

64

O6o6matomuii ypok. Poib




(usmyecKoit Teopuu B opMHPOBAHUU
Mpe/ICTaBICHUH 0 puznUecKon
KapTHHE MHpa

Oo6o6uatomuii ypok. Mecto
(hr3HYecKoil KapTHHBI MUpPa B 00IEM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEICTABICHUHN O TPHUPOJIC

66 Pesepsuslii ypok. MaruutHoe nose. 1
DneKTpoMarHuTHas UHIYKIHS
Pesepsublii ypok. Ontuka. OCHOBBI

67 CrienaIbHON TeOpUuu 1
OTHOCHUTEILHOCTH
Pesepnrrii ypok. KBanToBas (usuka.

68 3JICI\I;)CHTI>I};.]::JT OHOMHH U ! 1 buGmorexa IIOK

P https://m.edsoo.ru/ff0d1784
acTpOU3UKH
OBHIEE KOJIMYECTBO YACOB I10 68

TIPOIT'PAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

» ®uswuka, 10 knacc/ Mskumes I'.51., Byxosues b.b., Corckuit H.H.; mox
penakmueit [laphentreBoit H.A. AkninonepHoe o61iecTBo «M3naTenbcTBo
«IIpocemenue»

» ®uswuka, 11 knacc/ Mskumes I'.J1., Byxosues b.b., Yapyrun B.M.; nox
penakuueit [laphentreBoit H.A. AkninonepHoe o61mecTBo «M3naTenbcTBo

«IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI J1JISd YYUTEJIA

dwusuka, 10 kinace/ Mskumes I'.5., Byxosues b.b., Corckuii H.H.; mox
penakuueit [laphentreBoit H.A. AkninonepHoe o6mecTBo «M3naTenbcTBo
«IIpocBemienue»

» ®usuka, 11 knacc/ Mskumes I'.J1., Byxoeues b.b., Yapyrun B.M.; o
penakuueit [laphentreBoit H.A. AkninonepHoe o61iecTBo «M3naTenbcTBo
«IIpocBemenue»

Coopnuk 3anau o ¢pusuke. Mocksa, [Ipoda, 2019 r.

®dusuka. [loaroroska xk EI'D — 2023,2024

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



http://ww1 http://nsportal.ru - connanbpHast ceTb paOOTHHKOB 00pa30BaHMUs
http://markx.narod.ru/pic/ - pusuka B 1mKose
http://festival.1september.ru/articles/ - hbectuBaas nmegarornyeckux uaei
«OTKPBITBII YPOK»

http://www.fizika.ru/ - caidt nnst yuureneid GU3MKUA U UX YICHUKOB
http://www.physics.ru/ - Matepuasl Mo Gpusnke

WWW . ege .edu.ru - napopmanronsslii mopran EI'D

http :// school - collection . edu . ru / - equnas xomnexius LIOPos http://www.int-
edu.ru/soft/fiz

http://www.school.edu.ru/projects/physicexp

https://resh.edu.ru


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/
http://www.int-/
http://www.school.edu.ru/projects/physicexp
https://resh.edu.ru/




		Мухрова Ирина Сергеевна
	Я утвердил этот документ




