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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢u3uke 06a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COO, a Ttakxke ¢ yuérom enepaibHOl paboyeil mporpaMMbl BOCHUTAHHUS U
KOHLEMIMU MpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTENIbHBIX
OpraHu3alusaXx Poccuiickon Oenepanuu, peAN3YIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE IPOTPAMMBI.

CopepxaHue mporpaMMmbl 1O (U3MKE HAMpaBlIeHO Ha (HOpMUpOBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI Mupa oOyyaromuxcs 10-11 xmaccoB mpu
oOydyeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mno ¢usuke coorBerctByeT TpeboBanusiMm OGI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeIMETHBIM pe3yibTaTaM
oOydeHHMsI, a TaKXKe YUYHUTHIBAET HEOOXOJUMOCTh pealu3alryd MEXKIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyUYHBIMU Y4YeOHBIMHM TMpeameTamu. B Heit
OTIPEJICIISIIOTCS. OCHOBHBIC ENH M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (U3HUKHU: JTUYHOCTHBHIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMUS;

e cojepkaHue yueOHoro npeamera «Ousnka» no rogamMm o0yyeHHsl.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBe yueOHOro IpeaMeTa B ILKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpykaromeMm Mupe. LlIkonpHBIN Kype PU3MKH — CHCTEMOOOpa3y O
JUISl €CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEIMETOB, OCKOIbKY (PU3NUYECKHE 3aKOHbBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri u  acTpoHommeil. Mcmomb3oBaHWE W AKTHBHOE
npuMeHeHne (GU3NYeCKUX 3HAHUWA  ONpeleNseT XapakTep U Pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMA CBOMCTBAMHU U JIPYTHX.
W3ydyenne (Qu3MKH BHOCUT OCHOBHOM BKJaa B (POpMHpOBaHHE ECTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAy4YHBII METOJI TO3HAHHUS IIPU BBIIOJHEHUH UMM Y4€OHBIX HCCIEOBaHUM.

B ocHoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oO0I1ero oOpa3oBaHUs
MOJIOXKEH pAX WACH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTHYECKU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepual U3 BCEX Pa3AesioB (PU3UKH, BKIIOUAET KAK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beUHEH BOKpYr @Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMUpOBaHUE TPEACTABICHUN O CTPYKTYpPHBIX YPOBHSX MaT€pUHU, BELIECTBE U
TnoJie.

Hoes eymanumapuzayuu. EE peanuzainus TpeArnojaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HAayKH, OCMBICIIEHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTMEeM oOOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOJIEeMaAMH.

Hoes  npuknaonoti Hanpaenennocmu. Kypc ¢usuku npenmnosiaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJOIMYECKUX MPHUIIOKECHHM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKMM NpoOsieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a Takke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOJOTOIB30BaHUS U IKOJIOTMUECKONH O0€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3MKA HAa YPOBHE CpEAHEro oOIIero
oOpa3zoBaHus SBIAIOTCSA (GuU3udeckue Teopuu ((hopMuUpoBaHHE MPEIACTABICHUMA O
CTPYKTYpE MOCTPOCHUSI (PU3NYECKON TEOpUHU, POiu (yHIaMEHTAIbHBIX 3aKOHOB H
NPUHIIMIIOB B COBPEMEHHBIX TMPEACTABICHUSIX O TPUPOJAE, TpaHULAX
OPUMEHUMOCTA TEOPHM, IJisi ONUCAaHUS €CTECTBEHHO-HAYYHBIX SBICHUH U
IIPOIIECCOB).

CHCTEeMHO-/IeSITEIbBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alliu SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YyJaronuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB M J1abOpaTopHBIX pador,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOINIUH CIIHUCOK YUYCHHYECKUX
MPaKTUYECKUX padoT. BeiaeneHne B yKa3aHHOM IE€peyHe J1abopaTOpHBIX padoT,
IIPOBOJUMBIX JUII KOHTPOJSL M  OLICHKH, OCYIIECTBISIETCS  yYaCTHUKAMMU
0o0pa30BaTeIbHOrO IMpolecca HCXOAsl U3 OCOOEHHOCTEH IUIAHUPOBAaHUS WU
ocHamleHust kaOuHeta ¢usuku. Ilpm sTomM oOecmeunBaeTcs OBIAJCHHE
OO0y4aloUMMHCS YMEHHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEIIOKEHHBIX TUITOTES.

bonbiioe BHMMaHWE yAENAETCS PEUIEHUI0 pacdETHBIX M KauyeCTBEHHBIX
3anad. Ilpu 3TOM M pacy€THBIX 3a/1a4 NPHOPUTETOM SIBISIOTCS 3aJauyd C SIBHO
3aJ1aHHOM (PU3UYECKOM MOJIEIIBIO, TO3BOJISIOIINE PUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOrO paszfesa Kypca, TaK U UHTErpUpys 3HAHUS U3
pa3HBIX pa3nesoB. [ KauecTBEHHBIX 3a/1ay IPHOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OoOBsSICHEHHE TPOTECKaHUS (U3MUECKHX SBICHUH W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrommue BblOOpa (PU3MYECKOW MOJENU IJsi CUTyalud MPaKTHKO-
OpPUEHTUPOBAHHOTO XapakTepa.

B coorBerctBUM ¢ TpeboBaHuamu PI'OC COO k MarepualibHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpoiecca 0a30BBI ypOBEHb Kypca
bU3MKHM HAa YPOBHE CPEIHETO O0IIEro 00pa3oBaHuUs JOJKEH U3ydaThCs B YCIOBUAX
NIPEeIMETHOTO KaOWHeTa (PU3MKH WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOHWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOTO IMUKIa. B kaOuHeTe (U3UKU JIOJDKHO OBITH
HEeoOXoauMoe J1labopatopHOe OOOpYJOBAaHME ISl BBINOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUUYCCKUX MPAKTUICCKUX PabOT U JACMOHCTPAIMOHHOE
o0opyi0BaHUE.

JlemoHCcTpanimoHHoe oOopyaoBaHHe (OPMHUPYETCS B COOTBETCTBHHM C
NPUHIIMIIOM MHHUMAJIBHOW JIOCTATOYHOCTH U  00ECIeUMBAaCT TOCTAHOBKY
NEPEUNCICHHBIX B TIporpaMme M0 (U3MKE KIFOYEBBIX JEMOHCTPAIMA IS
UCCIICIOBAHUS  W3YYaeMbIX SIBJICHHH M  TIPOIECCOB, OMIMPUYCCKUX M|
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe o0OOpynOBaHUE IJIsi YYEHUYECKHUX MPAKTUUYECKHX padoT
dopMupyetcsi B BUie TEMaTHYECKUX KOMILUIEKTOB M OOECIIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4yecKue KOMIUIEKTHI
1abopaTOpHOTO O00O0PYIOBaHUSA JOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE ITUGPOBBIX JTab0paTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUU SIBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECa M CTPEMIJICHUS OOYYAIOIIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HMX MHTEIUICKTYyaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOMIEHHUS K OKPY)KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHUSI KaK pe3ysibTaTa H3yYCHUS
OCHOB CTPOCHHMsI MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opmupoBaHne yMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHHEM
dbu3HUeCKUX 3HAHUIN M HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBanue mnpeACTaBICHUN O poiu (DU3UKH IS PA3BUTHSA JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

JlocTi>keHue 3TUX 1eiedl o0ecrneynBaeTcsl peuleHueM CIEIYIOIUX 3a/lad B

MpoIecce u3yueHus Kypca (GU3MKKA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (U3nYECcKux
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX, BKJIIOYAst MEXaHUKY,
MOJIEKYJISIPHYIO  (PU3UKY, BJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIIEMEHTBI aCTPOPU3UKH;

e (QopMHpOBaHHE yMEHUW TMPUMEHITh TEOPETUUYECKUE 3HAHUS IS
0o0ObsiICHEHUS (PU3UYECKUX SBJICHUM B TMPUPOAEC U IS TMPUHSITHUS
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOEGHHME CIOCOOOB pEHIeHUs PAa3IMYHbIX 3a/Jad C SBHO 3aJaHHOM
¢u3znueckol Mozenbplo, 3a/ay, MOJAPa3yMEBAIOLIUX CaMOCTOSITEIbHOE
co3JlaHue (PU3NUECKON MOJCIH, aICKBATHOU YCIIOBUSIM 3a]1a4H;

e TMOHMMaHUE (UINYECKUX OCHOB W TPHUHIUIIOB JEHUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIQJICHUE METOJIAMH CaMOCTOSATEIILHOTO TUJIAHUPOBAHUS U TPOBEICHUS
bU3UYECKUX HKCICPUMEHTOB, aHajlM3a W HHTEpHpeTaruu uHOOpMaINH,
OTIpeJIeJICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yibTaTa;

e CO3JIaHUE YCJIOBUH ISl Pa3BUTHS YMEHUM MPOCKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOMN JEATEITbHOCTH.

Ha wuzyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CpEIHEr0 OOIIETro
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamMme 1o (¢U3MKE TMepeyeHb Ja0OpaTOPHBIX M
NPAKTHYECKUX paboOT SBISETCA PEKOMEHIOBAaHHBIM, YYMUTENb JENaeT BBHIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX pPabOT U OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYarOIITUXCS.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o mnpuponae. Hayunbie METOAbI MO3HAHUS OKPYKAIOLIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B MPOLIECCE IIO3HAHMS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3uku B (GOpMHUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIIOIEH.

Jlemoncmpayuu

AnHanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuyeckoe aBMkKeHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JIBUXKCHUA.
Cucrema otcuéra. TpaekTopusi.

ITepemernienne, CKOpOCTb (CpelHsIi CKOPOCTh, MTHOBEHHAas CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, WX MPOCKIHUH HAa OCHU CHUCTEMBI KOOPJMHAT.
Ciio)xeHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpPsSMOJUHEHHOe IBrKeHHE. I paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTH, YCKOPEHMS, MNYTH U TNEpeMEIICHUA
MaTepuabHON TOYKH OT BPEMEHH.

CBoboaHoe nazeHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonunentnoe  nBmkeHue. JIBMKEHME  MaTepUaIbHOM TOYKH IO
OKPY’KHOCTH C IMOCTOSHHOM MO MOJIYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JINHEWHAS
ckopocTtsk. [lepron u gacrota odpamenus. LleHTpocTpeMuTensHOe YCKOPEHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JIBH>KEHUE CHAPSI0OB, LICNIHBIE U PEMEHHBIE NIEpEAaUH.

Jlemoncmpayuu

Mogenbp cucTeMsbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MMPOCTPAHCTBE.

HaGmionenune aBuxkeHHsl Tena, OPOILIEHHOrO MOJA YIioM K TOPU3OHTY U
TOPU30HTAIIBHO.



N3mepenue yckopeHusi CBOOOJHOrO MaieHHs.

Hanpagnenue ckopocTy Ipu ABUKEHUHU MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanne COOTHOIIEHUS] MEXAY MYTSIMH, MNPOUJCHHBIMU TEIOM 32
MOCTIC/IOBATENILHBIE PAaBHBIE MPOMEXYTKHM BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3ydeHune nBUXKEHUS 1IapuKa B BA3KOM )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIeHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuamun  otHocutensHOCTH  ['amunes. lIlepBeii  3akoH  HbroroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
IUIsl MaTepuaabHOU TOUKU. TpeTuii 3akoH HeloTOHA 1151 MaTepuaibHbIX TOUEK.

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

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHus1). Cuna tperus. Cyxoe
tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokosi. Koadduument tpenus.
Cuita conpoTUBIIEHUS MPU IBUXKEHUU TeJa B KUIKOCTU WUIIU Ta3e.

[TocTynarenpHOE U BpamaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuibl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
pPaBHOBECHS TBEPJOTO TENA.

TexHuueckne yCTpOWCTBA M MNPAKTUUYECKOE MPUMEHEHUE: MOAIINITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINUX TEN.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U MAJICHUM.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenne nBuxeHus Opycka 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTU CWJI YNPYTOCTH, BO3HUKAIOMIUX B MPYXKUHE U
pE3UHOBOM 00pas3iie, OT ux AedopMaluu.

HccnenoBanue yciioBUM pPaBHOBECHS TBEPAOTO TENA, HMEIOLIETO OCh
BpalEHUS.

Tema 3. 3akoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTEpHAIbHBIX TOYEK.
NMnynbe cuiabl U HU3MEHEHHE HMMIYJbca Tejla. 3aKOH COXPAaHEHUs HUMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

Pabota criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON DHEPTHH.

[ToTenuuanbHas SHEPTHUS. [ToTenuuanbHas SHEPrus yIpyro
nedhopMUpoBaHHONW  TpyKuHbL.  [loTeHIManbHass dSHeprusi Tena  BOJMU3HU
MOBEPXHOCTH 3E€MJIU.

[ToTeHnuanbHple W HEMOTCHIMATBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIIUABHBIX CHWJI C HM3MCHEHHUEM MEXaHWYECKOW HSHEPIUU CHUCTEMBI Tell.
3aK0H COXpaHECHUS MEXaHUYECKON YHEPTUU.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoucTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MHCTOJIET, TBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE BUXEHUE.

[Tepexo1 MOTEHIIMAIBHOW YHEPTUU B KHHETHYECKYIO U 0OPaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yueHne aOCOMIOTHO HEYNPYroro yjaapa € MOMOUIBI0 JBYX OJMHAKOBBIX
HUTSHBIX MasTHHKOB.

HccnenoBanue cBsizu pabOThl CUJIBI C U3MEHEHUEM MEXaHMYECKON 3HEepruu
TeJa Ha IPUMEpPE PACTSAKEHUS PE3UHOBOIO JKIyTa.

Paznen 3. MouiekyisipHasi pU3NKa U1 TEPMOAMHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUUECKOW TEOPUU M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysusa. Xapaktep ABUKCHUS WU
B3aUMOJICMCTBUSI YaCTHUI[ BelecTBa. MOJENIN CTPOCHUSI Tra30B, >XUIKOCTEH U
TBEPIBIX TEJI M OOBSICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ITUX MoJiesiei. Macca u
pasmepbl Mojiekyi. KonmndectBo BemnectBa. [loctosHHass ABorajpo.

TemnoBoe paBHoBecue. Temneparypa u €€ uamepenue. lllkana temneparyp
Llenbcus.



Mopgens upeanbHoro raza. (OCHOBHOE  ypaBHEHME  MOJEKYJISAPHO-
KUHETUYECKOW TEOpUU HACaNIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYacTull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHue MeHneneeBa—Kianeipona.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['padguueckoe mpencTaBieHUE H30MPOLIECCOB: H30TEpPMa, H30X0pa,
n3o0dapa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JIUCKPETHOE CTPOCHHE BellecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCJTUHEHUM.

OnpiThl 0 TU(DPYy3UN KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita lTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYIISIPHOTO
B3aUMOJICHCTBHSI.

Mojenb, WILTIOCTPUPYIOIIAs MPUPOAY AABICHUS ra3a Ha CTEHKHU COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOrO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

Onpenenenue Macchl BO3AyXa B KIACCHOM KOMHAaTe Ha OCHOBE U3MEPEHUU
00BbEMa KOMHATBI, IaBIICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanne 3aBUCMMOCTU MEXKAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
cUCTEMBI U criocoObl €€ n3MeHeHus. KonnmuectBo TermioTsl U padbora. BHyTpeHHss
SHEpPrus  OOHOATOMHOIO  MJAECAJbHOrO  rasa. Buuaesl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIIyUYCHHUE. Y J€IbHAs TEIUIOEMKOCTh BEIIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTuIonepeaaye.

[Tonsitue 06 aamabatHom mporecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne TepBOro 3akoHAa TEPMOJMHAMUKH K wm3omporieccaM. I 'paduueckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akon Tepmonunamuk. HeoOpaTumMocTh NpoLieccoB B MPUPOJIE.

TermoBble  MammHbl.  [IpUHOMIIBIL  JEWCTBUA  TEIUIOBBIX  MAallWH.
[IpeoGpa3oBanuss HSHEpPrUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMEHT MOJe3HOTO
JNeUCTBUS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPIETUKH.



TexHuueckue yCTpPOMCTBA U MPAKTUYECKOE TPUMEHEHUE: JIBUTaTElb
BHYTPEHHETO CrOpaHus, OBITOBOM XOJIO0IMIbHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW J>HEpPruM Tejia MPU COBEPIICHUH PaOOTHI: BBUIET
npoOKku U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEM TpeHHUsl (BUI€OAEMOHCTpAL).

N3meneHne BHyTpeHHEN SHEPTUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpiT 1Mo ananabaTHOMY pAacCIIMPEHHIO BO3AyXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOpPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusa eeuwjecmea. DPazoevie nepexoonl

[TapooOpaszoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHASA U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacelmeHHbld mnap. YaenbHas TemIoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesa. AHU30TPOIUS CBOMCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaITU3aus. Y iepHas TerioTa miasnenus. Cyomumanus.

VYpaBHeHHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MAaTE€pUajoB, B
TOM YHCJIE HAHOMATEPHUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM [1aBJICHUMU.

Crioco0bl n3MepeHus BIAXKHOCTH.

HaGmronenne HarpeBaHus U MIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Paznen 4. DieKTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauusi Ted. OJEKTpUYecKuil 3apsna. J(Ba Buaa 3IEKTPUYECKHUX
3apsiioB. [IpOBOJHUKYM, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsiaa.
B3aumopericteue 3apsaoB. 3akoH Kynona. ToueuHblil 37€KTPUUECKUI 3apsl.
Onektpuueckoe rmone. Hanpsk€HHOCTh 3nekTpuueckoro mnois. [IpuHiun



CYIIEPHO3ULUU DIIEKTPUUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  snekrpocratudeckoro  moisg.  llotenmuman.  PasHocTb
MOTeHIUAN0B. [IpOBONHMKM W JOUAIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJE.
JluanekTpuyeckas NPOHUIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh INIOCKOTO KOHJIEHCATOPa.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTaTUUECKass 3alluTa, 3a3eMJIEHHUE HIIEKTPOINpPUOOPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M IPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3anmopelicTBruEe HadIEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[TpoBOJHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3aluTa.

JIMPNEKTPUKH B AIIEKTPOCTATUYECKOM I1OJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJAEHCaTopa OT IUIOLIAau
IJTACTUH, PACCTOSIHUS MEXKY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOPA.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3mepenue aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 31exkmpuueckuil mox. Toku 6 paznuunix cpedax

DNEeKTpUYECKUA TOK. YCIOBUS CYLIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

DNEKTPUYECKOE COMPOTUBIICHUE. YAENbHOE COMPOTHBICHUE BEUIECTBA.
[TocnenoBaTtenpHOE, MapAILIEIIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

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

DNEeKTpOJABWKYIIasi CHJIa U BHYTPEHHEE CONPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa 1 MOJTHOM (3aMKHYTOM) 3eKkTpruyeckoi nenu. Koporkoe 3aMbikaHue.

ONEeKTpOHHAsT ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUYeCKU TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CoOcTBeHHas 151 IPUMECHAas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBolicTBa p—n-niepexona. [lomynpoBoiHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B  pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALMUA. DIEKTPOIIN3S.



DJIEKTpUYECKUi TOK B Ta3zaxXx. CamMOCTOSATENbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuyeckue yCTpOMCTBA M MPAKTHYECKOE MPUMEHCHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE IPUOOPHI, TEPMOMETP CONPOTUBIICHHUS], BAKYYMHBIN JTHOJI,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJIYITPOBOAHUKOBBIN TUO]I, TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HApsIKEHUS.

3aBUCUMOCTh COMPOTHUBJICHUS LUIUHAPUYECKUX TMPOBOJHUKOB OT JIJIMHBI,
IUIOILAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHUE TPOBOHUKOB.

[IpsmMoe wW3MepeHHe dSIEKTpOABMXKYIIeH cuibl. KopoTkoe 3ambIKkaHHe
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO0 CONPOTUBJICHHUS.

3aBUCUMOCTH COMIPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U MPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMemanHoro COeIMHEHNs PE3UCTOPOB.

N3Mmepenune 37eKTpOABMKYILEN CHIIBI UCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COIIPOTUBJICHUS.

HaGmronenue snexktposnusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHsa B 10 Kiiacce OCYIIECTBISIETCS C
Y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaTEMaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle nonamus, CBSI3aHHBIE C M3YyYEHHEM METOJIOB HAYyYHOTO
MO3HAHUA: SIBIICHUE, HAay4YHBIA (PaKT, TUMOTe3a, (pu3ndeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpadUKu U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPHUUECKOE TOKIECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonocus: Mexanndeckoe NBIKEHHE B KMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BUJIbI TEIJIONEPEAAUYH, TEINIOBOE PABHOBECHE),
ANIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJIIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJN, XKUJIKOCTEH W



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, AJIEKTPOJUTHYECKAs IHCCOLHALNS,
rajbBaHUKa.

l'eoepacghus: B1aXXHOCTh BO3]1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHHs] B TEXHUKE, IOJUIMIIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJAOMET M JAPYTHUE€), JIBUTATEIb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObBITOBOM XOJOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUAIOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AJEKTPOHATrpPEeBaTEIbHbIE npuOopHI,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoauHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomMacHuUmMHAasA UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMojeicTBHME  MOCTOSSHHBIX ~ MarHUTOB.
MarautHoe mone. Bekrtop MarHuTHOM wuHAaykiuu. [IpuHnun cynepno3unuu
MAarHUTHBIX MOJel. JIMHMM MarHuTHOW MHAYKUMU. KapTuHa JMHWNM MarHUTHOU
WUHIYKUWH TO0JIS TOCTOSTHHBIX MarHUTOB.

MaruutHOoe TI0JI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJIsl JJIMHHOTO MPSAMOrO MPOBOAHUKA M 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KaTyIIKU ¢ TOKOM. OnbIT OpcTeaa. BzaumonelictBue mpoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenua, e€ MOyJib U HalpaBJieHUE. [[BHKEHHUE 3apsiKEHHOW YacTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. Pabora cuibl JlopeHna.

SIBneHne 3JIEKTPOMAarHUTHOM MHAYKIMH. [IOTOK BeKTOpa MAarHUTHOM
UHIYKIUU. OJIEKTPOABMXKYIIAA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
naaykuun Gapanes.

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

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMH. ODIEKTPOJBIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKU C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnyeckne yCTpPOWCTBA M MPAKTUYECKOE TMPHUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIU HSJIEMEHTapHBIX
YacCTUll, UHIYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX POBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBre cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHOM NHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTb DJIEKTPOABMKYLIEH CHUJIbI MHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHre MarHuTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue 1eiCTBUSA MOCTOSHHOTO MAarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON UHAYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHUmMHble KoJ1eOanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHe  KosieOaHMUs.
"apmonnyeckue konebanus. Ilepuwon, wactora, amrummtyaa u (aza KoseOaHUU.
[IpyxxuHHBI MasgTHUK. MaTeMaTHUYECKUH MAasiTHUK. YPaBHEHHE TaPMOHHYECKUX
kosieOanuii. [IpeBpalenre sHeprun nMpu rapMOHUYECKUX KOIeOAHUSIX.

Konebarenbubiii koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOaHHS B
UJCATbHOM KOJIe0aTeTbHOM KOHTYype. AHAJIOTHUA MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMA  KoJeOanusimu. dopmyna Tomcona. 3akoH coXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOATeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BbIHYKIEHHBIE MEXaHUUYECKUE
Kosebanus. Pezonanc. BeiHY)eHHBIC 3JI€KTPOMArHUTHBIC KOJICOAHMS.

Ilepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIEE 3HAYEHUE CHJIbI TOKa M
HaIpPSKEHUS.

Tpauchopmatop. [IponsBoacTBo, mepenada U NOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKHUE PUCKU MPU MPOU3BOJCTBE 3eKTpodHepruu. Kynbrypa
WCIOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

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

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJjeOaTeIbHOW CHUCTEMBI (TIPYKUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJIeOaHU.

Pe3onanc mnpu mocnenoBaTebHOM —COCAMHEHUH PE3UCTOpa, KaTYIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mojenb JIMHUY JIEKTPOIEePEIauu.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

UccnenoBanue 3aBUCHMOCTH TIEPUOJIa MaJbIX KOJeOaHUN rpy3a Ha HUTU OT
JUTMHBI HUTH M MaccChl Tpy3a.

HccnenoBanre mMepeMEHHOT0 TOKa B ILENM W3  TOCJIEA0BATEIbHO
COCTMHEHHBIX KOHACHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUNHbBLE 6OTIHbL

MexaHnnueckue BOJIHBI, ycCJIOBHS pacnpoctpanenus. I[lepuona. CxopocTb
pacripocTpaHeHusi W JjiMHAa BoJHBL. [lomepeyHbie W MPOJOJIBHBIC BOJIHBI.
Nutepdepennus u qudpakius MEXaHUUECKUX BOJTH.

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

DONEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSl M3JyYECHHS JIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anekTtpomaruutHoil BoiHe. CBOWMCTBA
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpeIOoMIICHUE, MOIsSpU3anus, AUPpaKius,
unTepdepennns. CKOpoCTh ANMEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMeHEHHE 3JIE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI pagUOCBA3U U TE€NEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arPsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUUECKOE IPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl JMArHOCTHUKAa B TEXHHKE W MEIULIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

Konebmromeecs Teo Kak ICTOYHUK 3BYKA.

HaGmronenne oTpakeHHsI ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenne natepdepeniinm u audpakiinu MEXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne CBsI3W TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTUTYAOW H
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpesioMJIeHUE, MoAspu3anus, Iuppakuus, UHTEPPEPEHLIHS.

Tema 3. Onmuxa

l'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOopoaHou cpene. JIyu ceera. ToueuHbIi ICTOYHHUK CBETA.

Otpaxxenue cBeta. 3aKOHBI oTpaxeHus: cBeta. [locTtpoeHue nzoOpaxeHuil B
IIJIOCKOM 3€pKarie.

[Ipenomiienue cBeta. 3aKOHBI MpeIOMIICHUS cBeTa. AOCOIOTHBIN MOKa3aTelb
npenomiienus. [lomHoe BHyTpeHHee oTpakeHue. I[IpenenbHBI yroa MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus ceeta. ClioxHBIN cocTaB O6emnoro ceera. L[BeT.

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JuH3a. DdokycHoe
paccTosiHUEe W ONTHUYECKas Cujia TOHKOW JMH3BL. [locTpoenue wnzoOpa)keHuil B
coOuparmMx U pacceuBaronux JuH3ax. GopMyna TOHKOU JIMH3BEI. YBEIUYCHUE,
JlaBaeMoe€ JINH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONITHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKHU.
VYcnoBus HaOMOICHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEHIIMOHHOMN
KapTUHE OT ABYX CHH(}A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

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

[Tonstpuzanms ceera.

TexHuueckne ycTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOEKIMOHHBIN amnmapaTr, MHUKPOCKOI, TEJIeCKOI, BOJOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE paclpOCTpPAHEHUE, OTPAKEHHE U MPEIOMJIIEHUE CBETA.
Onrtrueckue npudopsI.

[TonHoe BHyTpeHHEE OTpaxkeHne. Moienb CBETOBOAA.

HccnenoBanne cBOMCTB U300paKeHU B JTMH3AX.

Mogenn MUKpOCKOIIa, TeJIeCKOomna.

Hab6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakiyu ceera.

Hab6monenne nucrniepcuu cBera.

[TonyuyeHue cnekTpa ¢ MOMOMIbIO IPU3MBI.

[TonydeHne criekTpa ¢ MOMOIILI0 THUPPAKITMOHHON PEIIETKH.

HabGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomoi



N3mepenue nmokazaresns NpeaoMIIeHUS CTEKIIA.
HccnenoBanue cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI crIeNMATBHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [ToctynaTel
CIIEHUAJIBHOW TEOPHUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETA B BaKyyMe, IPUHLINI OTHOCUTEJIBHOCTH DWHILITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHNE BPEMEHU U COKpaLICHUE
JUTVHBI.
OHeprus U UMIYJIbC PEASATUBUCTCKOW YACTHIIBIL.

CBs13b MacCHI C BHCPFHCﬁ U UMITYJIbCOM peﬂHTHBHCTCKOﬁ qaCTHUIbI. 3Heprm{
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. dnemenmul KBAHMOBOU ONMUKU
®dotonbl. ®opmyna [lnanka cBs3u sHEpruu (PoToOHA ¢ €r0 YACTOTOU. DHEPrus
¥ UMITYJIbC (HOTOHA.
OtkpeiTue u uccienoBanue Gororddexra. OnbiTel A. I'. CroneToBa. 3aK0OHBI

doToaddexra. YpaBHenue DiHmTeriHa st Gororddekra. «KpacHas rpaHuUIia
doTorddexra.

HaBnenue ceera. OnwiTel I11. H. JIeOGenena.

XUMHYECKOE JICUCTBUE CBETA.

TexHuueckre yCTpoCTBA W MPAKTUYECKOE MPUMEHEHHE: (POTOIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIUOI.

Jlemoncmpayuu

®dotor(peKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranne 3akoHOB BHemHEro ¢hoTodddexra.

Cseronuos.

Conneynas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHHIO o -4acTHII.
[Inanerapnas mopmens aroma. lloctynater bopa. M3nydenuwe u mnormiomeHue
(GOTOHOB TpW TMepexoje aroMa C OJHOTO YPOBHS DSHEPTUUM Ha Apyrou. Bumwl
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

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

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnyeckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenue nuHelyaThIX COEKTPOB U3ITYUYECHHS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesdepdopmna mo  ompeneneHuto  cocTaBa
paanoakTUBHOro u3nydeHus. CoiictBa anbda-, Oera-, ramma-u3IydeHUs.
Biusinue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens siapa ['eitzenGepra—
NBanenko. 3apsg sapa. MaccoBoe unciio sjapa. M30tonsl.

Anbda-pacnan. DIEKTpOHHBIA M TO3UTPOHHBIM OeTa-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOAaKTUBHOrO pacnaja.

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

SnepHble peakuuu. Jlenenue u cuHTE3 €.

Anepnsiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHIEKTHUBBHI
AIEPHON SHEPIeTUKU. DKOJIOTUYECKHUE ACTIEKTHI IAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTULbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHHS U PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

OyHaaMeHTaabHbIe B3auMoAeicTBus. EnMHCTBO hrsndeckoit KapTUHBI MUpa.

TexHudeckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIil peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CUY€TunK HOHU3UPYIOIIUX YACTHL.

Vuenuuecxuii sxcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3zen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtansl pa3BUTHS acTpoHOMUU. [IpuKiiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHHUE
ACTPOHOMUH.

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKue 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBIDKCHHE.

ConHeynas cucreMa.

Connne. ComHeuHass akTUBHOCTb. McTtounuk sHepruu CosiHIIA M 3BE3.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KIAcC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIECAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIABHOM IOCIIENOBATEIbHOCTH. BHyTpeHHee CTpoeHue



3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOKACHUM U dBostounn ConHna u
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBaszapsl. YEpHBIE ABIPHL B sApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazoeranue rajakTuk.
Teopus boibiioro B3peiBa. PeaukroBoe u3inydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenust HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPUJIOXKEHUH JIs ONpe/iesieHus MOJIOKEHUSI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3A1s1 CEBEPHOTO MOMYMIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, manet, Miieunoro IlyTu.

O6o0maromiee NOBTOPEHNE

Pons ¢u3ukm w  acTpOHOMHMM B OSKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJILHOM M 3THYECKON cdepax AesTEIHLHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAYYHOU KapTUHE MUPA, POJib (PU3NYECKOU TCOPUH
B (GOpMHUpPOBAaHUM TPEJCTABICHUNA O (U3MYECKOM KapTUHE MHUpPA, MECTO
¢dusznueckoi KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBS3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHsa B 11 Kilacce ocymiecTBIsETCS ¢
Y4ETOM COJAEPKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaTEMaTHKHU,
OMOJIOTMH, XUMHH, Teorpad)ui ¥ TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
NO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumnores3a, (u3MYecKass BEIUYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelleHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl U HMX IPOEKIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMM, TPU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpeJICIICHHE TUIOIA N TIIOCKUX (puryp u 00bEMa Tel.

buonozus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelbHbBIE
JNBH)KEHUS B )KMBOW NMPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, ACHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl OOpa30BaHUsl KPUCTAIIMYECKOW PEMIETKH, CHEKTPaTIbHbIN
aHaJn3.



l'eocpaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX  PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3AHUE 3EMIIETPSICEHUIA.

Texnonocus: JMHUM DJIEKTPOIIEpenad, TIEHEPATOp IEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIIMOHHAS II€Yb, pPAAAp, PAAHONPUEMHHK, TEIEBU30P,
aHTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.



IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHMA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mpeamera «®PU3MKa» Ha YPOBHE CpPETHETO OOIIEro
oOpazoBaHus (0a30BbI ypOBEHB) MOJDKHO OOECIEUUTh JOCTHXKCHHUE CIIEAYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3ybTaThl OCBOCHHS YueOHOTO mpeameTra «DuU3MKay HOJKHBI
OTpakaTb TOTOBHOCTh W  CIIOCOOHOCTh OOYYaroOUIUXCsi  PYKOBOACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH TO3UIIMENH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIMN,  TO3UTUBHBIX  BHYTPEHHUX  YOEKIEHUM,  COOTBETCTBYIOIIMX
TPAJAUIIMOHHBIM IICHHOCTSIM POCCHICKOr0 OOIIECTBA, PACIHIMPEHUE >KU3HEHHOTO
OMbITa W OIbBITA JEATCIBHOCTH B MPOIECCE peaTu3ali OCHOBHBIX HaNpaBJICHUMN
BOCITUTATEIILHOU JICATEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpa’sKIaHCKOr0 BOCIMTAHUA:

c(hOpMUPOBAHHOCTh TPAXKTAHCKOW MO3UIMU OOYYAIOIIErocs] KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJICHA POCCUUCKOTO OOIIECTRA;

OPUHIATHE  TPAJULMOHHBIX  OOIIEYENOBEYECKUX  TIyMAHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO [IESITEIBHOCTh B HHTEpPECaxX TIPa¥JaHCKOTO
o0IIecTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNy;

yYMEHUE B3aUMOJECHCTBOBATh C COLMAIIBHBIMH MUHCTHUTYTAMH B COOTBETCTBUU C
uX (QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) IAaTPHOTUYECKOT0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTb POCCUUCKON TPaKTaHCKOW MACHTUIHOCTH, MATPUOTU3MA;

LHEHHOCTHOE OTHOUIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JIOCTUKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCITIUTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBE/ICHNUS,

CIIOCOOHOCTh OIICHMBATh CUTYallUI0O M MPUHUMATh OCO3HAHHbBIC PEIICHMUS,
OpUEHTHPYSACh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM 4YHUCJE B
NESTENBHOCTH YYEHOTO;

OCO3HaHKE JIMIHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OyAyIIEero;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKJIIOUYasl 3CTETHUKY HAyYHOTO TBOPYECTBA,
MpUCYIIETO (PU3NYECKON HAYKE;



S) TPyA0BOr0 BOCIIUTAHUS:

MHTEPEC K Pa3Iu4HbIM cPepaM NpodhecCHOHATbHON EeATEIbHOCTH, B TOM YHCIIE
CBA3aHHBIM C (U3MKOM M TEXHHUKOW, YMEHHE COBEpLIaThb OCO3HAHHBIA BBIOOP
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHBI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpPa30BaHUIO B 00JIACTH
(bY3UKHM HA TPOTSHKEHUU BCEU KU3HU;

6) PK0JIOrM4eCKOro BOCIIMTAHMS

c(OpPMHUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpbl, OCO3HAaHHUE TJ00ATBHOTO
XapakTepa FKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE U OCYILIECTBIEHUE JIEMCTBUU B OKPYXKAKOIIEH CPENE HA OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOTO Pa3BUTHS YEJI0BEUECTBA;

paclIMpeHre OMbITa JeATEIbHOCTH IKOJIOTMYECKON HANPaBIEHHOCTH HA OCHOBE
UMEIOIINXCSI 3HAHUM 10 PU3HKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS

c(OpPMHPOBAHHOCTh  MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH,

OCO3HAHHME IIEHHOCTH HAyYHOM JesATeIbHOCTH, TOTOBHOCTH B MPOIECCE
U3y4eHHs] (PU3UKHU OCYIIECTBISATh MPOEKTHYIO U HCCIIEOBATEIbCKYIO ESITEIbHOCTD
WHIMBUIYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue JaelcTBU:
CaMOCTOSITEIbHO bopMyIHpPOBATH u aKTyaJIU3UpOBaTh npodemMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;
OmpeAeisTh LEJIH JIeITEIbHOCTH, 3aJaBaTh IapaMeTpbl W KPUTEPUU UX
JIOCTHOKCHHS,
BBISBJIITH 3aKOHOMEPHOCTH M MPOTHBOPEYHS B pacCMATPUBAEMBIX (PHU3HUCCKUX
SIBJICHUAX;
pa3pabaTbiBaTh IUIAH PEIICHHS IPOOJIEeMBI ¢ YYETOM aHaln3a HMEIOIIUXCS
MaTEepUAIBHBIX U HEMATEPUATBHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B JI€SATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
[EJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPJMHUPOBATH M BBIMOJHIATH pad0OTy B YCIOBUAX PEATHHOTO, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIICHUE MPU PEIICHUU KU3HEHHBIX POOJIeM.
ba3oBbIe ucciieoBaTe/IbCKIE AECTBUS:



BJAJIETh HAYYHOM TEPMHUHOJIOTHEH, KIIOYEBBIMH TOHATUSMU W METOJaMHU
(u3nUecKol HayKu;

BJIa/IETh HABBIKAMHU y4eOHO-MCCIIEOBATENbCKON U MPOEKTHOM JESITEILHOCTH B
005acT (U3HMKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEJIBHOMY MOHUCKY
METOJIOB pEIICHUs 3a1ad (PU3UYECKOTO COJACp)KaHWs, NMPUMEHEHHUIO pPa3INYHBIX
METOJIOB TTO3HAHUS;

BJAJIeTh BHUJAMHU JCSITEIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHHA, €r0
MHTEpIpETalnd, MpPeoOpa3oBaHUI0O M TPUMEHEHHIO B Pa3IMYHBIX YYeOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3[IaHUU YYE€OHBIX TPOECKTOB B 00JAaCTH (PU3HKHY;

BBISIBIIATH TPUYUHHO-CIICACTBCHHBIE CBS3M W aKTyallU3UpOBaTh 3aaady,
BBIJIBUTATh TUMOTE3Y €€ PelIeHUs, HAXOIUTh apryMEHTHI JUI JOKa3aTelbCTBA CBOUX
YTBEPXKICHUH, 3a7]aBaTh MapaMeTPhl U KPUTSPUHU PEIICHHS;

aHAJIM3UPOBATH TIOJYYCHHBIC B XO/I€ PEIICHHUSI 3a]]a4l PE3yJIbTaThl, KPDUTUIECCKU
OLIEHWBATh UX JJOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh ¥ (OPMYITUPOBATH COOCTBEHHBIE 3aJayd B 00Opa3oBaTEIbHOU
JESTeTLHOCTH, B TOM YHCJIC IPU U3yYEeHUU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAaIIHSIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

yMETh TIEpPEHOCUTh 3HaHWUsA 1O (U3MKE B TPAKTUYECKYI0 00JacTh
KHU3HEICITSTHHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUraTh HOBBIE UJIEH, PEJIaraTb OpUrMHAIBHBIE TOIXO0/Ibl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, IOIYCKAIOLINE AIbTEPHATUBHBIC PELICHMS.

PabGora ¢ undgopmanmeii:

BJIAJIETh HABBIKAMU MOJy4YeHHUs HHGOpMALMU (U3NYECKOTO COAECPNKAHUS U3
HUCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYLIECTBIATh IOMCK, aHaJM3,
CUCTEMAaTU3allMI0 M HHTEPIPETAHNI0 HHPOPMAIMK Ppa3IUYHbIX BHUJIOB U (HopM
IpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

HCIOJIb30BaTh CPEACTBA MHPOPMALIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOT U
B pCIIEHUU KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OpPraHM3allMOHHBIX 3a7a4 C
coOnoieHneM TpeOOBaHUN 3PrOHOMUKH, TEXHUKH O€30MacCHOCTH, TUTHEHBI,
pecypcocOepeeHrs, TPABOBBIX W OSTUYECKUX HOPM, HOPM HH(OOPMAIIMOHHOM
0e301acHOCTH;

CO3/1aBaTh TEKCThI (PU3NYECKOTO COJEPKAaHUS B Pa3IMUHbIX (hopMarax ¢ yuyeéToM
Ha3HAa4YeHUs MHQPOpPMAIMK U LEIEeBOM ayAUTOPUH, BbIOMpas ONTHUMAaJIbHYIO (opmy
NPEJICTaBICHUS U BU3YyAIU3AIHUH.

KoMMyHuKaTHBHBIC YHUBEPCAIbHbIC YUeOHbIE 1eliCTBH:
OCYLIECTBIIATH OOIIIEHHE Ha YPOKaX (DU3UKHU U BO BHE-YPOUHOHU JEATEIbHOCTH;



pacno3HaBaTh MPEANOCHUIKY KOH(QIMKTHBIX CUTyallui U CMATYaTh KOH(DIIUKTHI;

Pa3sBEPHYTO M JIOTUYHO H3JaraTb CBOK TOYKY 3pEHUA C MCIIOJIb30BAaHUEM
SI3BIKOBBIX CPE/ICTB;

IIOHUMAaTh W MCIIOIB30BATh IMPEUMYIIECTBA KOMAHIHOW U WHIAUBUAYAIBHOU
paboThI;

BbIOMpATh TEMaTUKy M METOJAbl COBMECTHBIX JAEHCTBUH € y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YEHA KOJUICKTUBA,

IIPUHUMATh  LE€JIA  COBMECTHOW  JEATEIIbHOCTH,  OpPraHU30BBIBATH U
KOOPJAUHUPOBATh JEUCTBUSA MO €€ JOCTHKECHHUIO: COCTAaBIISITh IUIAH JIEMCTBUM,
pacnpenensiTh pojid C YYETOM MHEHUM YYaCTHUKOB, OOCYXAaThb pPE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIAJA U Ka)XJOr0 YYaCTHHKAa KOMaHJbl B OOIINI
pEe3yNbTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IIPOEKTHI, OLEHMBATh MUJIEU C IIO3ULUUA HOBU3HHBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh IO3UTUBHOE CTPATETMYECKOE IIOBEIECHUME B  Pa3JIMYHBIX
CUTYallUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUITUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCAJIbHbIE Y4eOHbIE 1eHCTBUSA
Camoopranusanus:

CaMOCTOSATEIILHO OCYIIECTBISATh TMO3HABATEIbHYIO EATEILHOCTh B 00JACTH
GU3MKM ¥ aCTPOHOMHUHU, BBISABISATH NPOOJEMBI, CTaBUTh U  (POPMYIHUPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTABJIATH IJIAH PELICHUS pACUETHBIX U KAUECTBEHHBIX 3a]1a4,
IUTAH BBIMIOJHEHUSI TMPAKTHUECKOW paldoThl ¢ Y4YETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacHIMpATh paMKH Y4eOHOTO MIpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JienaTh OCO3HAaHHBIM BBIOOp, aprymMeHTHpOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTbD 3a PEUICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATH (POPMUPOBAHUIO U MIPOSIBICHUIO SPYIUIINH B 00JaCTH (DU3UKH,
MIOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHbBIN U KYJIbTYPHBII YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CUTyalHsM, BHOCHUTb KOPPEKTHBBI B JIESATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIIAJICTh HaBBIKAMH MMO3HABATEIHLHON pedIeKCHH KaK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUUA M MBICIUTEIBHBIX MMPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHU;



HCITOJIB30BaTh MPUEMBI PEQIICKCUU JIS OIEHKH CUTYyalluu, BBIOOpAa BEPHOTO
pEIICHHST,;

YMETh OIICHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHHUS 10 WX
CHIKCHHIO;

MPUHUMATh MOTHUBBI M apryMEHTBHl JPYrUX TMPU aHAJU3€ pPe3yJbTaTOB
TeSATEITBHOCTH;

MPUHUMATH Ce0sl, TOHUMasi CBOM HEJIOCTATKH U JIOCTOMHCTBA,

MPUHUMATh MOTHUBBI M apTryMEHTBl JPYTrUX TMPU aHAIU3E pPEe3yJbTaTOB
NESATEIBHOCTH;

NpHU3HABATH CBOE MIPABO M MPABO JAPYTHX HA OIIHOKH.

B mportecce MOCTHXEHHS JTUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMMBI 10
buzuke s ypoOBHA  cpeaHero  o0miero  o0pa3oBaHUS Y OOy4YarOUIUXCS
COBEPIIECHCTBYETCS OMOIMOHATbHBIH WHTEIUICKT, TIPEIMOIar afoIHA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKJIFOYAIOIICTO CIIOCOOHOCTh IMOHUMATH CBOE AMOIIMOHAIBHOE
COCTOSIHWE, BHJICTh HAIPAaBJICHHUS Pa3BUTHUS COOCTBEHHOW SMOIIMOHAJIBHOW CQEpHl,
OBITH YBEPECHHBIM B ce0e;

CaMOpETyJUPOBAHMS, BKJIIOYAIONIETO0 CAaMOKOHTPOJb, YMCHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEJICHHWE, CIIOCOOHOCTh  QJaNTHPOBAThCA K
AMOIIMOHATLHBIM U3MEHEHUSIM U MPOSIBISATH THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlMU, BKIIOYAIOIIEH CTPEMJICHHE K JIOCTIXKCHHIO IIeNd U
yclexy, ONTHUMM3M, WHHUIMATUBHOCTb, YMEHHE JeWCTBOBATH MCXOMAS U3 CBOUX
BO3MOXKHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh 3MOIMOHAIBLHOE COCTOSTHUE
IPYTUX, YYUTHIBATh €r0 MPH OCYIIECTBICHUU OOIIECHHS, CIOCOOHOCTh K COUYBCTBHIO
U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIIOUAIOIINX CIIOCOOHOCTh BHICTPAUBATH OTHOIIEHUS C
JIPYTUMH JIIOIbMH, 3a00TUTHCS, IPOSIBIISITH HHTEPEC U pa3pemiaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K koniy o0ydenuss B 10 ki1acce npeaMeTHbIE pe3yJibTaTbl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha TpPHUMEpPax poib U MecTo (u3uku B (HOPMHUPOBAHUHU
COBPEMEHHOM HAYYHOW KApTHHBI MHpA, B Pa3BUTHUM COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOU JIESITETbHOCTH JIIOJIEH;

VYHUTHIBATh TPAHUIBI TNPUMEHEHHUS HW3YYEHHBIX (U3HUECKUX MOJICIICH:
MarepualibHas TOYKa, MHEpLHAIbHAs CHCTEMa OTCYETA, aOCONIOTHO TBEPIOE TEJO,



WJICaNbHbIM Ta3, MOAEIU CTPOCHUS Ta30B, XKUIKOCTEU W TBEPABIX TEJI, TOYECUYHBIU
AIEKTPUUYECKUI 3aps]l IPU pelieHur HU3NIECKuX 3a1ay;

pacrio3HaBaTh (hU3UYECKHUE SIBICHUS (MPOLIECChl) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXaHMKH, MOJEKYJISIPHO-KMHETUUYECKOM TEOPHH CTPOCHHS BEIIECTBA U
AIEKTPOJUHAMUKA: PABHOMEPHOE W PAaBHOYCKOPEHHOE MPSMOJMHEWHOE JBUKECHHUE,
CBOOOJIHOE MajicHUE TeJ, ABMKEHUE TI0 OKPYKHOCTHU, UHEPIIUS, B3AaUMOICHCTBUE TEll,
muddy3us, OpPOYHOBCKOE JBWIKEHHE, CTPOCHUE IKUIKOCTEM H TBEPABIX Te,
M3MEHEeHHe 0o0BEMa Tea MNpH HarpeBaHUM (OXJIAKICHHH), TEIUIOBOE pPaBHOBECHE,
ucrnapeHue, KOHACHCAIUs, IUIABJICHUE, KPUCTAJUIM3ALMs, KHUIIEHUE, BIIAXKHOCTD
BO3/1yXa, MOBBIIICHUE AABJICHUS ra3a MpHU €ro HarpeBaHUMU B 3aKPBITOM COCYJIE, CBSI3b
MEXJy MapaMeTpamMu COCTOSIHMSI Tra3a B M30Ipoleccax, »JJICKTpU3alus Ted,
B3aMMOJICCTBUE 3aps0B;

OMHUCHIBATh MEXAaHWYECKOE JBWIXKEHHE, HCMONb3ySd (U3UUECKUE BEITUYUHBI:
KOOpAWHATA, MyTh, IEPEMEILIEHUE, CKOPOCTh, YCKOPEHUE, Macca TeJla, CUjla, UMITYJIbC
Tena, KUHETHYECKas DHEpPrus, IMOTCHIMalbHAs SHEPrus, MeXaHuueckas padoTa,
MEXaHWYecKash MOIIHOCTh; MPH OIKMCAHWUU TPABUJIBHO TPAKTOBaTh (DU3NUECKUN
CMBICJI UCIIOJIb3YEMBIX BEJIUYWH, UX 0003HAYEHUS W €IUHUIIBI, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIOIIME JAaHHYIO (DU3UUYECKYIO BEJIMUMHY C JPYTUMU BEIMUUMHAMU;

ONUCHIBATh HW3YyUYECHHBIE TEIUIOBbIE CBOMCTBA TEI W TEIUIOBBIC SIBJICHMS,
UCTIONB3Yd (U3NYECKHe BEJIMYMHBI: JIaBJIEHWE rasa, TeMmIeparypa, CpemaHss
KMHETUYECKasi JHEPrUsi XaOTUYECKOTO JBHKEHHS MOJEKYJ, CpEeIHEKBaJApaTHU4YHas
CKOPOCTh MOJIEKYJ, KOJHWYECTBO TEIUIOThI, BHYTPEHHSAS DJHEprusi, pabora rasa,
KO3 (UIIMEHT TIOJIE3HOTO JEHCTBUS TEIUIOBOIO JABUTATENs; MPU OMHCAaHUU
NPaBWIBHO TPAKTOBATh (PU3WYECKUI CMBICI HCIHOJIB3YEMBIX BEIWYUH, UX
0003HaYEHUS U CANHUIIBI, HAXOAUTH (POPMYJIbI, CBSI3BIBAIOIINE JAaHHYIO (PU3HUUYECKYIO
BEJIMYMHY C APYTUMU BEJIMUYUHAM;

ONUCHIBATh U3YUYECHHBIE DJIEKTPUUYECKHE CBOMCTBA BEIIECTBA M JIIEKTPUUYECKUE
ABJICHUS (TIPOIECCHI), MCHONB3Yys (U3MUYECKUE BEIMYUHBI: DJICKTPUUYECKUN 3apsij,
AJEKTPUYECKOE TOJIE, HANPSLKEHHOCTH IMOJIA, NOTEHUHAI, PA3HOCTh IOTEHIIMAJIOB;
MIPU OMMCAaHUM MPABUIILHO TPAKTOBATH (PU3UUYECKUN CMBICI HCTIOIB3YEMbIX BEIHYUH,
ux oO0OO3HAaUeHUS U EIWHHUIBI; YKa3biBaTh (OPMYIbI, CBS3BIBAIONIME JIAHHYIO
(bu3nUeCKyI0 BEIMUYNHY C IPYTUMU BETUYNHAMU;

aHANMM3UPOBATh (PU3MYECKUE TPOLECCHl W SIBICHUS, UCHONB3YysA (u3ndeckue
3aKOHBI M MPUHIHUNBL: 3aKOH BceMupHOro TsaroreHus, I, Il u III 3akonsr HeroToHa,
3aKOH COXPAaHECHUS MEXAHWYECKON HEPIUH, 3aKOH COXPAHCHUS MMIYJIbCA, TPUHIIUI
CyHEPIIO3ULMHA CWJI, TMPUHUWII PABHONPABUS WHEPLHMAIBHBIX CUCTEM OTCYETA,
MOJIEKYJISIPHO-KHHETUYECKYI0 TEOPUIO CTPOEHHUS BEILECTBA, T'a30BbIE 3aKOHBI, CBA3b
CpeAHel KUHETHMYECKOW JHEpPruM TEIUIOBOrO JBHKEHHUSI MOJEKYd C aOCOMIOTHOU
TEMIIEPaTypOoy, NEPBbIA 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHUS JICKTPUUYECKOTO



3apsna, 3akoH KyrnoHa, npu 3ToM pa3nuyaTh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOE BhIPAKEHUE U yCIOBUS (TpaHULbI, 001aCTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPHHIIMIIBI JCHCTBHUS MaIIuH, TPUOOPOB U TEXHUYCCKUX
YCTPOMCTB; pa3inyaTh YCIOBHUS MX O€30MaCHOIO MCHOJIb30BaHHS B MOBCEIHEBHOU
KU3HU;

BBITIOJIHATh DKCIEPUMEHTHI 10 HCCIEIOBAHUI0 (U3UYECKUX SIBICHUM U
MPOIIECCOB C HCIOJB30BAaHUEM TNPSAMBIX U KOCBEHHBIX HW3MEPEHHH, MpPU 3TOM
dbopmynupoBaTh npodiieMy/3aauy U TUIIOTE3Y y4eOHOIro SKCIEPUMEHTa, cOOupaTh
YCTAaHOBKY M3 MPEIJIOKEHHOTO 000PY/I0BaHUS, MPOBOAUTE OMBIT U (HOPMYJIUPOBATH
BBIBO/IBI;

OCYIIECTBIIATh MPSAMbIC U KOCBEHHbIC M3MEPEHMs] (PU3MUECKUX BEIWYUH, TPU
9TOM BBIOMpATh ONTUMAJBHBIA CIMOCOO W3MEpPEHUsS W UCIOJIb30BaTh H3BECTHHIC
METO/bI OIEHKHU TOTPEITHOCTEN U3MEPEHUI;

UCCJIEOBAaTh  3aBUCUMOCTH  MEXJYy  (U3MYECKUMH  BEJIIMUUHAMHU  C
UCIIOJIb30BAaHUEM TIPSIMBIX M3MEPEHHM, TMPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(dbuKCUpoBaTh pe3ysbTaThl MOJIYUYEHHONW 3aBUCUMOCTU (DU3UUYECKUX BEJIUYMH B BUJIC
TabJIUIl U TPaUKOB, A€NaTh BEIBOABI IO PE3yJIbTaTaM MCCIIEIOBAHUS;

coOmroaTh MpaBuia 0e30MacHOro TpyAa NpHU MPOBEJACHUU HCCICAOBAHUMA B
pamMKax y4eOHOro OSKCHepHUMEHTa, Y4eOHO-MCCIENOBATeIbCKOM U  IMPOEKTHOM
NESTENBHOCTH C HCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB MU JAOOPATOPHOTO
000py1I0BaHMS;

pemath pacu€THbIE 3aJ1a4M C SBHO 3aJJaHHON (PU3UUECKON MOJIEIIBIO, UCTIONb3YS
¢usznueckre 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHAlIM3a YCIOBHUS 3a/lauyd BbIOMpATh
(bU3UIECKYI0 MOJIEIb, BELICISTh (PU3UICCKHUE BEIMYUHBI U (OPMYIIBI, HEOOXOUMBIE
st e€ pemnieHusi, MPOBOJAUTH PAcu€Thl M OILIEHUBATh PEATBHOCTH TMOJYyYEHHOTO
3HaueHUs (PU3NIECKON BEIHUNHBI;

peliaTh KaueCTBEHHbIE 3aJ]a4M: BBHICTPAMBATH JIOTMUECKH HEMPOTUBOPEUMBYIO
[IEMOYKY PACCYXKICHUN C ONMOpOoi Ha W3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uYecKue SIBICHUS;

MCIIOJIb30BaTh MPH PEUICHUU YYeOHBIX 3a7a4 COBpEMEHHbIE MHGOPMAIIMOHHbIE
TEXHOJOTUU JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIMU U TPEICTABICHUS
y4eOHOW ¥ Hay4YHO-TOMYyJSpHOW HWH(OpManM, TOTYyYEHHONW W3 Pa3IMYHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYy4aeMyI0 HHPOPMAITHIO;

MIPUBOJIUTH MPUMEPHI BKIIaJIa POCCUUCKUX U 3apyOEKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MPOLECCOB OKPYKAIOIIEr0 MUPA, B PA3BUTUE TEXHUKU
1 TEXHOJIOTHH;

MCITIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (DU3UKE B MOBCEIHEBHOM KU3HU JIJIS
oOecrieueHusi 0€30MaCHOCTA TIPH OOpalieHWH ¢ MpPUOOpaMU M TEXHHUYECKUMU



YCTPOMCTBAMHU, I COXPAHEHUSI 30POBbSI M COOJIOJCHHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH CPELE;
paboTaTh B TpyHONe C BBIMNOJHEHUEM PA3JIUYHBIX COIUAIBHBIX POJICH,

IJIAaHUPOBATh  PaboTy

IPYIIIIHI,

palMOHAIBHO ~ paclpenensTh O0sA3aHHOCTU U

IUIAHUPOBATh JIESITENBHOCTh B HECTAHIAPTHBIX CUTyalUsAX, aJ€KBATHO OLIEHUBATH
BKJIaJl K&KJIOTO U3 YYACTHUKOB IPYIIIbI B PELICHUE pacCMAaTPUBAEMOM TPOOIIEMBI.

TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
N HanmenoBanu | KosmuecTBo yacoB DJIeKTPOHHBbIE
" | e pa3aeyoB H (undpoBbie)
n/ Becer | Konrpoabubl | IIpakTuyecku
TeM o0pa3oBaTte/ibHbIC
n 0 e padoThI e padoThI
NMPOrpaMmblI pecypcsbl
Paznen 1. PUBUKA U METO/JAbI HAYUHOI'O IIO3HAHUSA
®uznka u
bu6moreka [IOK
METOJIbI
1.1 2 https://m.edsoo.ru/7f41bf7
Hay4HOTO 5
TIO3HAHUS h
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 KunemaTtunka 5 https://m.edsoo.ru/7f41bf7
2
bu6mmoreka [IOK
2.2 Jnnamuka 7 https://m.edsoo.ru/7f41bf7
2
3aKOHBI bu6mmoreka [JOK
2.3 COXpaHEHHUS B 6 1 1 https://m.edsoo.ru/7f41bf7
MEXaHHUKE 2
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI
MOTCKVIISHO- bubmuoreka [JOK
3.1 yIp . 9 1 https://m.edsoo.ru/7f41bf7
KHHETHYECKOM )
TEOpUU h




OcHOBEBI bubnuoreka [IOK

3.2 TEPMOJIMHAMUK 10 https://m.edsoo.ru/7f41bf7
u 2
ArperatHble
COCTOSIHHS bubnuoreka [IOK

3.3 BEIIIECTBA. 5 https://m.edsoo.ru/7f41bf7
dazoBbIe 2
TIePEXO0IbI

Hroro no pazneny 24

Paznea 4. JIEKTPOJANHAMUKA

bubmmoreka [{OK
DNEeKTPOCTATUK
4.1 . 10 https://m.edsoo.ru/7f41bf7
2
ITocTossHHBIH
ANEKTPUIECCKUIN bubnuotexa [JOK
4.2 TOK. TOKM B 12 https://m.edsoo.ru/7f41bf7
Pa3ITMYHBIX 2
cpemax
Hroro no pazneny 22
Pe3epBHOE Bpemst 2
OBILEE
KOJIMYECTBO 68
YACOB I1O0

I[TPOTPAMME










IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE

Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue

n/n Bcero H3Yy4YeHH s o0pa3oBaTejibHbIE

padoTsbI padoThI
pecypchl
®du3nKa — Hayka O MPUPO/IE.
1 Hayunrie MGT(})[;I)I HO?I,)H:)HI/ISI 1 bubmmorexa LOK
i 02.09.2023 | https://m.edsoo.ru/ff0c32e2

OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B

) (hopMUPOBaHUHN COBPEMEHHON 1 bubmuorexa [JOK
Hay4YHOU KapTHHBI MUpPa, B 07.09.2023 | https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JAESATEIbHOCTH JIIOICH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENHHOCTh MEXaHUYSCKOTO | bubmuoreka [OK
neukeHus. [lepemenenne, CKOpocTsb, 09.09.2023 | https://m.edsoo.ru/ff0c3508
YCKOPEHHUE
PaBHOMEpHOE MpsSIMOJIMHENHOE bubnuoreka [JOK

4 1
JIBHOKEHUE 14.09.2023 | https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOIMHEWHOE | bubnnoreka [JOK
IIBHOKEHHE 16.09.2023 | https://m.edsoo.ru/ff0c372¢
CBoOoaHoe majieHre. Y CKopeHue bubnuoreka [JOK

6 1
cBOOOIHOTO MaIcHUS 21.09.2023 | https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHOe 1BUXKEHUE.

7 JIBM>keHre MaTepuaibHOW TOYKH I10 1 bubmorexa HOK

p 23.09.2023 | https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [IpuHiun oTHOCUTENBHOCTH | anumnes. 1 bubnunoreka [JOK




WNuepumanbHbie CHCTEMBI OTCUYETA. 28.09.2023 | https://m.edsoo.ru/ff0c3be8
Ilepssbiii 3ak0oH HbroToHa
Macca tena. Cuia. [Tpunuun
9 Cymnepno3uiuu cui. Bropou 3akox bubmorexa HOK
yiep B ' P . 30.09.2023 | https://m.edsoo.ru/ff0c3be8
HproTona ais MarepuaibHOW TOUKU

10 Tperun 3akoH HproTona nis bubnuorexa [JOK
MaTepHUaIbHBIX TOYEK 05.10.2023 | https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrotenus. Cuna

11 TskecTu. [lepBas Kocmuyeckas bubmorexa HOK

P 07.10.2023 | https:/m.edsoo.ru/ffoc3d00
CKOPOCTH

2 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena 12.10.2023 | https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoagduumeHt Tpenus.

13 Cuna czn OTI/IBJ‘IGI—?I/Iq:I pu BI/I)II)(GHI/II/I Bubnmorexa [IOK

P P 14.10.2023 | https://m.edsoo.ru/ff0c376
TeNa B XKUIKOCTH WJIH ra3e
[TocTynarenbHoe U BpanaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
MowmeHnT cunbl. [1nedo cunbl. ¥YcenoBus 19.10.2023 |  https://m.edsoo.ru/ff0c41a6
PaBHOBECHS TBEPIOTO TeNa
Nmnynbc maTepuaabHON TOUKH,

L5 CUCTEMbI MaTepUaIbHBIX TOUEK. bubnunoreka [JOK
Wmiynec cuiibl. 3aKOH COXpaHEHUS 21.10.2023 | https://m.edsoo.ru/ff0c43d6
UMITyJbCca. PeakTUBHOE IBUYKEHHE
PaGoTta 1 MOLITHOCTD CHITBIL.

16 Kunernueckas sHeprus bu6nuoreka [IOK
MaTepualibHOW Touku. Teopema 00 26.10.2023 | https://m.edsoo.ru/ff0c4502
W3MEHEHUU KMHETUYECKOW SHEpTUH

17 [TorenumaneHas 3HEPTHUSL. bu6mmoreka [JOK




[ToTrenumansHast SHEPTHS YIIPYTO
ne(popMHUPOBAHHOW TIPY>KUHBI.
[loTrenumanpHas SHEPTHUA TeJa BOIU3U
MTOBEPXHOCTU 3eMJIU

28.10.2023

https://m.edsoo.ru/ff0c461a

18

[loTeHmansHbIe U HEMOTEHIINAIBHEIC
cuitel. CBSA3b paboTHI
HETIOTEHIIMAJIBHBIX CHJI C I3MEHEHHEM
MEXaHMYECKOHW SHEPTHH CUCTEMBI TEIL.
3aKoH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

09.11.2023

bubmmoreka [{OK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopnast pabota
«MccnenmoBanue CBsI3M pabOTHI CHITBI C
N3MCHCHHUCM MeXaHI/I‘IeCKOﬁ BHepFI/II/I
TeJa Ha IPUMEPE PaCTSIKEHUS
PE3MHOBOTO JKT'yTa»

11.11.2023

20

KonTtponsHas padoTa o treme
«Kunemaruka. JlmHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

16.11.2023

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

21

OcHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-
KMHETUYECKOHN Teopuu. bpoyHOBCKOE
newkenne. Jquddysus

18.11.2023

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

22

Xapakrep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mojenu cTpoeHusi ra3oB, KUIKOCTEH
U TBEPHBIX TEI

23.11.2023

23

Macca MOJICKYII. KoaunuectBo
BemiecTBa. IloctosiHHas ABOF&I[pO

25.11.2023

24

Tennosoe paBHOBecue. Temmeparypa
u e€ usmepenue. [llkana remneparyp

30.11.2023




Lenbcus

Wneanpusiii raz 8 MKT. OcuoBHOE

bubmuoreka [JOK

25 ypaBHeHue MKT 02.12.2023 | https://m.edsoo.ru/ffOc4fde
AOcoJroTHasl TeMIiepaTypa Kak Mmepa

26 CpeaHEN KUHETUYECKOM dHEPruun bubnuorexa [JOK
JBUKEHUS] MOJIEKYJ. YpaBHEHUE 07.12.2023 | https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlanpToHA. ["a30BbIE 3aKOHBI 09.12.2023
JlaGopaTtopHnasi pabota
«MccnenoBanue 3aBUCUMOCTH MEXKTY

28
rapaMeTpamMu COCTOSHUSA 14.12.2023
Pa3peKEHHOTO Ta3a»

29 H3omporiecchl B UI€alibHOM ra3e u ux bu6mmoreka [IOK
rpaduvecKkoe mpeICTaBICHNUE 16.12.2023 | https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOIUHAMHYECKON CUCTEMBI U

30 crioco0nl e¢ m3menenus. KomuyaectBo bubmuoreka [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIst 21.12.2023 | https://m.edsoo.ru/ff0c5952
SHEPrusi 0THOATOMHOIO UEaTLHOTO
rasa

31 Buael Tenonepenaun Bubmiorexa OK

23.12.2023 | https://m.edsoo.ru/ff0c5c36
Y nenbHas TEIIOEMKOCTh BEIIeCTBA.

3 KonunuecTBo TennoTel npu bu6nuoreka [IOK
Teruionepenave. AanadaTHbIM 28.12.2023 | https://m.edsoo.ru/ff0c5¢36
po1iecc

33 [IepBeIil 3aKOH TEPMOJUHAMHUKHU U €TI0 bubnunoreka [JOK




MNPUMCHCHUC K U30IIpoLcccamM

30.12.2023

https://m.edsoo.ru/ffO0c5efc

HeoOGpatumocTs nporeccoB B

34 npupoje. Bropoii 3akoH bubmmorexa [TOK
PHpOAe. BIOp 11.01.2024 | https://m.edsoo.ru/ff0c6230
TEPMOTUHAMHUKHU
[Tpunnun nevicteus u KII/ TermoBoi bubmmoreka [{OK
35
MAaIlTHHBI 13.01.2024 | https://m.edsoo.ru/ff0c600a
K KIT,
36 Huxn Kapuo u ero KIT 18.01.2004
37 DKOJIOTHYECKHE MTPOOIEMbI
TETUIOOHEPTETUKHU 20.01.2024
18 O6o06matomuii ypok «MostekynsipHast bubmuorexa [JOK
¢uznka. OCHOBBI TEPMOIUHAMUKIY 25.01.2024 | https://m.edsoo.ru/ff0c6938
KounTponbHas pabota no teme
39 «MounekynsipHas ¢uszmuka. OCHOBBI Bubnmorexa [IOK
YA ' 27.01.2024 | https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMHUKI)Y
40 [TapooOpazoBanre U KOHICHCAIIHS. bubnuoreka [JOK
Hcnapenune n kuneHue 01.02.2024 | https://m.edsoo.ru/ff0c63b6
AOCOJIFOTHAs 1 OTHOCUTEIIbHAS
41 BJIAKHOCTB BO3Ayxa. HachlleHHBII bubmorexa HOK
van Ayd. HACHT 03.02.2024 |  https://m.edsoo.ru/tf0c64d8
Trepnoe Teno. Kpucramimyeckue u
aMmopdHbIe Tea. AHU30TPOITHS
42 CBOMCTB KpHCTaLioB. Kujakue bubmorexa HOK
P ’ A 08.02.2024 | https://m.edsoo.ru/ff0c6510
kpuctauibl. COBpeMEHHbBIC
MaTepHabl
[1naBneHue U KpUCTATUIA3AIIHSL.
43 VY enpHas TenaoTa MaBJeHUS bubmorexa HOK
a ’ 10.02.2024 | https://m.edsoo.ru/ff0c6708

Cybnumarus




bubmuoreka [JOK

44 YpaBHEHUE TEIIOBOro OajaHca
PABHCHHE TEIIOBOT i 15.02.2024 | hitps://m.edsoo.ru/ff0c6820
DneKkTpu3aus Tei. DINeKTPUIECKUU
45 3apsa. JIBa Buaa 3JIeKTPUICCKUX bubmmorexa [TOK
PAL P 17.02.2024 | https://m.edsoo.ru/ff0c6bcc
3apssI0B
IIpoBOIHUKH, TUIIEKTPUKH U
46 HCI;)J'I OBOJIHUKH 3aK(I:H COXpaHEHUS bubmmorexa LHOK
YHpOBOZ ’ P 22.02.2024 | https://m.edsoo.ru/ffOc6bcc
AIEKTPUUECKOTO 3apsia
BsaumonencTue 3aps10B. 3aKOH
47 Kynona. ToueyHEBIH dIIEKTPUYECKUN bubmmorexa LHOK
¥ ) p 24.02.2024 | https://m.edsoo.ru/ffOc6ced
3apsin
Hanpsik€HHOCTB IEKTPUYECKOro
43 nons. [IpuHnmn cyneprnosunun bubnuoreka [IOK
ANEKTPUYECKUX MoJier. JInHum 29.02.2024 | https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaboTa cui 37eKTpoCTaTHIeCcKOro
49 noid. [Torennuman. PasHocTs bubmmorexa IOK
' HHat 02.03.2024 | https://m.edsoo.ru/ff0c6f00
IOTEHI[MAIOB
IIpOBOAHUKHN U QUIIEKTPUKHU B
50 3.]'IpeKT f[)CTaTI/ILIeI([:KOM noljm Eubmorexa HOK
P ] 07.03.2024 | https://m.edsoo.ru/ff0c7018
JluanekTpuueckasi IpOHUIIAEMOCTh
. bubnuoreka [JOK
51 9 . K
JICKTPOCMKOCTD. ROHACHCATOP 09.03.2024 | https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IJIOCKOTO
52 KOHIEeHcaTopa. JDHEPrus 3apssKeHHOTO bubmnorexa [IOK
a pa- p p 14.03.2024 | https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
JlaGopatopHas pabora "H3mepenue
53 .. "
3IEKTPOEMKOCTH KOHAEHCATOpa 16.03.2024




54

[TpuHIMIT NENCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMPOBAIBHOTO
anmapara, CTpyWHOTro IpUHTEpa.
DnexTpocTaTU4ecKas 3allluTa.
3a3eMIIeHHE AEKTPOIpUOOpOB

21.03.2024

55

DNEeKTPUUECKUH TOK, YCIIOBUS €TO
cyuectBoBaHus. [IoCTOSITHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma ist
ydacTka Lenu

23.03.2024

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
npoBoAHUKOB. JIabopaTopHas pabora
«/3ydeHune cMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

04.04.2024

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

57

PaboTa 1 MOIITHOCTH AIIEKTPUUECKOTO
TokKa. 3akoH Jxoynsa-Jlenua

06.04.2024

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

58

3akon OMa 1 MOJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopartopHas pabora
«3mepenue DJ1C ucTtouyHnka Toka 1
€ro BHYTPEHHETO COMPOTUBIICHUS)

11.04.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX
METaJIOB. 3aBUCUMOCTD
COMPOTHBIICHUS METAIIJIOB OT
TeMiiepaTypbl. CBEpXIpOBOIMMOCTh

13.04.2024

60

DNEKTPUUECKUU TOK B BaKyyMe.
CBoMCTBa IEKTPOHHBIX ITyYKOB

18.04.2024

61

HOJ’IyrIpOBO,Z[HI/IKI/I, HX COOCTBEHHAs U

bu6nmoreka [JOK




npuMecHast MpoBoAuMocTh. CBOKCTBA 25.04.2024 | https://m.edsoo.ru/ffOc84ae
p—n-niepexoaa.

[TonynpoBoAHUKOBBIE TPUOOPHI

DNEeKTPUYECKUH TOK B PaCTBOpaX U

paciuiaBax 3JI€KTPOJIMTOB. bubnuorexa [JOK

62 1
DNEKTPOTUTHYECKAs JUCCOIHAIIHS. 27.04.2024 | https://m.edsoo.ru/ff0c82ba
DNeKTpoIu3
DNEeKTPUYECKUU TOK B razax.

63 CaMocTOATENbHBIN 1 | bubnuoreka [JOK
HECAMOCTOSITENIbHBINA Pa3psijl. 02.05.2024 | https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
DnexTpuyeckue npudopsl U

64 YCTPOWCTBA U UX IPAKTUYECKOE 1 bubnuoreka [IOK
npuMmeHenue. [IpaBuna TeXHUKH 04.05.2024 |  https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH
O6o0maromuii ypok bubnuoreka [IOK

65 1
«DNEKTPOIMHAMUKAY 11.05.2024 | https://m.edsoo.ru/ff0c88be
KonTponbHas pabota no teme
«Inekrpocraruka. [locTossHHBIN bubnuorexa [JOK

66 . 1 1
aieKkTpuueckuid Tok. Toku B 16.05.2024 | https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

PesepHbliil ypok. KonTpoabHas bubnnoreka [JOK

67 1
pabota no Teme "DnekTpoauHamMuKa" 18.05.2024 |  https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O6o0maromumii ypok | bubnnoreka [JOK
no TemaM 10 xiacca 23.05.2024 | https://m.edsoo.ru/ff0c8f6¢

OBUIEE KOJIMYECTBO YACOB I10 68 3 3
[TPOTPAMME










YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1.®uzuka, 10 kinace/ Msikumies I'.41., byxosues b.b., Corckuii H.H. non
penakmueit [laphentreBoit H.A., AkninonepHoe obiectBo «M3aaTenbcTBO
«IIpocsewenue»

2. A.Il. PeimkeBuu. COopHUK 3a1a4 1o pusuke. Mocksa, Jpoda, 2005 - 2019 r.
3amanust oopazoBaTeapHOrO nopTana Pemry EI'D

METOANYECKHUE MATEPHUAJIBI IS YYUTEJA

1. I'.4. Maxumes, b. b. Byxosues, H.H. Corckuit @u3uka 10 k1. @usuka 10
kiacc. bazoBelit 1 yriy0OsieHHBIN ypoBeHb. YueOHuK. Mocksa. [IpocsenieHue,
2020

2 .A.Il. PeimkeBuu. COopHUK 3a11a4 o pusuke. Mocksa, [Ipoda, 2005 - 2019 1.
Coopnuxk 3ana4 no ¢pusuke st 9 — 11 knaccos. Cocrasurens [.H. Ctenanona.
M.: «IIpocBemienne», 1996 r.

3. I0.A. Caypos. ®usuka. [Toypounsie pazpadotku. 10 kmacc. [Tocodue mis
ob1eoOpa3oBarenbHBIX opranu3aiuid. Mocksa. [Ipocsemenune. 2015

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

Kupas dusuka: odyuaromas nmporpamma. http://www.int-edu.ru/soft/fiz.html
VYpoku ¢usuku ¢ ucnoiabzoBanueM MuaTepuera. http://www.phizinter.chat.ru/
®usuka.ru. http://www.fizika.ru/

®dusuKa: KOJJIEKIMs onbITOB. http://experiment.edu.ru/

®u3KKa: 3IEKTPOHHAS KOJUIEKIUS ONBITOB.
http://www.school.edu.ru/projects/physicexp

Karanor ccbutiok Ha pecypcesl o ¢pusuke http://www.ivanovo.ac.ru/phys
becmataeie 00yuatroiye mporpaMmsl 1Mo GU3NKe

http://www history.ru/freeph.htm

JIabopatopnsie paboTsl Mo (usznke. BupryanbHbie mabopatopabie paOdOTHI.
http://phdep.ifmo.ru

Anumanus pusndeckux nporeccoB o0bsacHeHusiMU. http://physics.nad.ru
®usnueckas sHnuKIoneaus http://www.elmagn.chalmers.se/%7eigor
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