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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢usuke 06a30BOro ypoBHS Ha YpPOBHE CPEIHETO OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW U TpeOOBaHUU K pe3yibTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTesbHOW Mporpammsl, npeacTtaBieHHbx B OT'OC
COO, a Ttakxke ¢ yu€roMm (enepanbHOH paboyel NpOrpaMmbl BOCIUTAHUS U
KOHLEMUUU TMpernojaBanus yyeOHoro npeamera «Pusnka» B 00pa3zoBaTeIbHBIX
OpraHu3alusaXx Poccuiickon denepanuu, peAIN3YOIINX OCHOBHBIE
o0Opa3oBaTeIbHbIE IPOTPaAMMBI.

CopnepxaHue mporpaMMmbl MO (U3MKE HAMpaBiIeHO Ha (QOpMUPOBAHUE
€CTEeCTBEHHO-HAYYHOW KapTUHbI Mupa oOydarommxcsa 10-11 kmaccoB mnpu
oOydeHnH ux (u3nuke Ha 0a30BOM YpOBHE HAa OCHOBE CHCTEMHO-IESTEIBHOCTHOTO
nonxona. Ilporpamma mo ¢usmuke coorBercTByeT TpeboBanusiMm OGI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM W METaNpeIMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYHUTHIBAET HEOOXOIMMOCTh PEaU3alNi MEXKIPEIMETHBIX
CBs3ell (U3MKM C €CTECTBEHHO-HAy4YHBIMU YYe€OHBIMM mpeaMeramu. B Hel
OTIPEJIEIISIIOTCS. OCHOBHBIC LIETH W3y4eHHs] (DU3UMKU Ha YpOBHE CpPEAHEro oOIero
o0Opa3oBaHus, TUIAHUPYEMbI€ PE3yJIbTaThl OCBOEHUSI Kypca (DU3UKH: JTUYHOCTHEHIE,
MeTanpeAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[IporpamMma 1o ¢pu3HKe BKIIOYAET:

e IJIAHUPYEMBIE PE3YyJIbTaThl OCBOECHHUS Kypca (pU3MKHU Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 110 TOJaM 00yUYEeHMUS;

e coziepKaHue yueOHoro npeameta «dusukay 1o rogaM o0yyeHUs.

dusrka Kak Hayka o HaumOosee OOMMX 3aKOHAX MPUPOJBI, BBICTyHas B
Ka4yecTBE yueOHOro MmpeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIaJ B CUCTEMY
3HaHUN 00 okpyxaromeM Mupe. [lIkonpHBIN Kype GU3HKHA — CHCTEMOOOPA3YIOIIHMA
11 €CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB U SBJIICHUH, HW3y4aeMbIX XHMHEH, OHOJOTHEH,
bu3uveckoii reorpaduerd u actpoHomueid. Mcmonb3oBaHWE UM aKTHBHOE
npUMeHeHne (U3NYECKUX 3HAHUM  OompenessieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe 3HEPreTukH, TPAaHCIOPTa, OCBOCHMS
KOCMOCa, IOJIy4eHHUs] HOBBIX MAaTE€pHAIOB C 3aJaHHBIMH CBOMCTBAMU M JAPYTHX.
W3yuyenue ¢Gu3MKM BHOCHT OCHOBHOWM BKIJIaJ B (hOpMHpOBaHHE €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa oOydaromuxcs, B (GOpPMHUPOBAHHE YMEHUU HPUMEHSTH
HAy4YHBII METO]I MO3HAHUS NPU BBIIOJHEHUH UMM Y4€OHBIX HCCIEOBaHUM.

B ocHoBy kypca Gu3MKd 1715 ypOBHS CpeaHEro oOIero oopa3oBaHUSA
MOJIOXKEH pAX WAEH, KOTOpPbIE MOXHO paccMaTpuBaTh KakK MPUHLHUIBI €ro
MTOCTPOCHHUSL.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTHYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanusayuu. B COOTBETCTBUM € HEWl MaTepualnl Kypca (QU3MKH
o0beUHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBiseTcs
(opMHUpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTepUH, BEILECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanusi MpeanoyiaraeT HCHOJb30BaHUE
IYMaHUTApHOTO TOTEHIMAaNa (PU3UYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHUS
¢u3uku ¢ pa3BuTMeM oOOIIECTBAa, a Takke C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMH U 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess  npuknaownoii  nanpasnennocmu. Kypc ¢dusukum mpeamnosaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TE€XHHUUYECKHX M TEXHOJOTWYECKUX MPHUIIOKEHUN
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanu3yeTcss TMOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMs, TOCBSIIEHHBIX OKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTUEM TEXHUKU M TEXHOJOTHUH, a TaKxke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH 3JIEeMEHTaMH Kypca (U3UMKM Ha YpOBHE CpEJHEro O0OIlero
oOpa3oBaHus SBJSOTCS (hu3ndeckue Tteopuu (hopMHUpOBaHUE TMPEICTABICHHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUH, POIN (PyHIAMEHTAIBHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX IMPEACTABICHUSIX O TNPHUPOAE, TPaHUIAX
OPUMEHUMOCTH TEOpUM, i1 OINHCAaHUSA €CTECTBEHHO-HAYYHBIX SIBICHUN U
IIPOIIECCOB).

CHCTeMHO-/IeSITEIbHOCTHBIN TOAX0J B Kypce (DU3UKU pean3yercs Mpexe
BCEro 3a CU€T OpPraHM3alid SKCIEPUMEHTAIBHON AESITEIILHOCTH O00Yy4YalomIuXCsl.
Jlns  Ga3oBoro ypoBHS Kypca (U3UMKH — OTO MCIOJB30BAHHE CHCTEMBI
(POHTAIBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M J1a0OpaTOpPHBIX paboT,
KOTOpBIC B TporpamMme 1o (u3uke oObeIMHEHBI B OONIUK CIHCOK YYCHHUYECKUX
paKTHUECKUX paboT. BolaeneHue B yKa3aHHOM IepeyHe J1abopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJS M  OLEHKH, OCYIIECTBIIETCA y4YaCTHUKaMH
0o0pa30BaTeIpbHOrO Ipoliecca HCXOAs M3 OCOOEHHOCTEH IUTAaHWPOBAaHUA U
ocHauleHust kaOuHeta ¢usuku. Ilpm 3TomM oOecreynBaeTCsl  OBIAJCHUE
O0y4aloUIMMHCS YMEHUSIMU TPOBOJUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3MYECKUX BEJIMYMH U IIOCTAHOBKY OIBITOB II0 IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonpioe BHMMaHWE YAENAETCS PEUIEHUI0 PAcYETHBIX M KAuYE€CTBEHHBIX
3anay. IIpu 3TOM Ayid pacu€THBIX 3a/ay NPUOPUTETOM SIBISIOTCS 3aJaud C SIBHO
3aJlaHHON (PU3HYECKON MOJEJIbIO, TO3BOJIIONINE IPUMEHSTh U3yUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pasjiena Kypca, TaK U MHTErpUpys 3HAHUS U3
pa3HBIX pa3nenoB. [ KauecTBEHHBIX 3a/ad MPHOPUTETOM SIBJISIOTCS 3aJIaHUS Ha
OoOBsSICHEHHE TPOTECKaHUS (U3MUECKUX SIBJICHWA W TIPOIECCOB B OKpPYXKAIOMIEH
KU3HU, Tpelytonie BbIOOpa (U3MUECKOM MOJENH JUIsl CUTyallMd TMPaKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.
B coorBerctBuu ¢ TpeboBanusimu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OO0ecCleueHn0 y4eOHoro rmpoiecca 0a30BbIi ypOBEHb Kypca
bu3UKHU Ha YPOBHE CpPeAHEro 00IIero o0pa3oBaHus JOKEH U3Y4aThCs B YCIOBUSAX
NPEeIMETHOTO KaOWHeTa (U3WKU WM B YCIOBUSX WHTCTPHUPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOr0 IMKJIa. B kaOwHeTe (U3MKU JOJDKHO OBITH
HeoOxoauMoe JiabopaTopHOe OOOpYy/IOBaHWE [Jis BBHITIOJIHEHUS YKa3aHHBIX B
nporpaMme 1o (U3MKE YUYSHUUYECKUX MPAKTUYECKUX PabOT U JIEMOHCTPAIIMOHHOE
o0opynoBaHuE.
JlemoHCcTpanmonHoe o00opymoBaHne (HOPMHPYETCS B COOTBETCTBHH C
NPUHIIMIIOM MUWHUMAJIbHOW JIOCTATOYHOCTH M OOECIICYMBACT ITOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMMmMe MO (U3MKE KIFYCBBIX JEMOHCTpAIUN IS
UCCIICIOBAHUS  W3Y4YaeMbIX  SIBJICHMH MW MPOIECCOB, OMIUPHYCCKUX U
(GyHIaMEHTAJIbHBIX 3aKOHOB, MX TEXHHYCCKUX TIPUMCHCHHHM.
JlaGopaTtopHoe 000pyIOBaHHE MJIS YUYEHUYECKUX MPAKTHUYECKUX padboT
dbopMupyercst B BuAe TEMAaTHYECKUX KOMIUIEKTOB M OOECIeunBaeTCs B pacuére
OJIHOTO KOMIUIEKTa Ha JABYX OOydYarommxcs. TeMaThdecKue KOMILIEKThI
1abopaTOpHOTrO O000PYNOBaHUS JOJIKHBI OBITH TIOCTPOCHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U HU(POBBIX MPUOOPOB, a TaKKE KOMIIBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE ITUPPOBBIX JTabOpaTOpHil.
OCHOBHBIMH LIETIIMHU H3Y4YCHUS (DU3UKH B 00IIeM 00pa30BaHUH SIBIISIIOTCS
e pOpMHUpOBaHUE HHTEpECA W CTPEMJICHHS OOYYAIOIIUXCS K HAyYHOMY
U3YYCHHUIO TPUPOJIbI, PA3BUTUE HMX HHTEIUICKTYyaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEM;

e Pa3BUTHE TPEICTABICHUN O HAYYHOM METOJE TMO3HAHWS W (POPMUPOBAHHE
UCCJIEI0BATEIHCKOTO OTHOIIECHHUS K OKPY>KAIOIIUM SIBIICHUSIM;

« popMHUpOBaHNE HAYYHOTO MUPOBO33PEHHS KaK PE3ysbTaTa U3yYeHUs OCHOB
CTpOEHUS MaTepUH U PyHIaAMEHTAIbHBIX 3aKOHOB (DU3UKH;

e popMUpOBaHHE YMEHUH OOBICHATH SBJICHUS C  HMCIOJIB30BAaHHEM

dbu3HUeCKUX 3HAHUN M HAYIHBIX JOKA3aTEIbCTB;

e popMUpOBaHNE TPEACTABICHUA O poiu (U3UKKA JJIST Pa3BUTHUS APYTHUX

€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTkenue ITUX Ienel obecrneunBaeTcs pelieHueM CISAyIoNuX 3a7ad B
MpoIecce u3yueHus Kypca (U3MKHA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e IPUOOpPETEHNE CUCTEMBI 3HAHUI 00 00UX (PU3UUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpUSX, BKIIOYAash MEXaHUKY, MOJIEKYJIAPHYIO (QU3HKY,
AIEKTPOJAMHAMUKY, KBAHTOBYIO (DU3UKY U SJIEMEHTHI aCTPOPU3UKH;

e pOpMUPOBAHNE YMEHUW TPUMEHATh TEOPETUYECKUE 3HAHUS A
0oObsSICHEHU (PU3MYECKUX SBJICHUM B TPUPOJEC U IJIs NPUHATHUS
IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM KU3HU;

e OCBOCHHME CIIOCOOOB pEIICHUS pa3IUYHBIX 3ajlad ¢ SBHO 3aJaHHOMU
¢uznuecko MOJENbl0, 3aJady, MNOJApPa3yMEBAIOLIUX CaMOCTOSITEIbHOE
co3/laHue (PU3NUECKON MOJCIH, aJICKBATHON YCIIOBUSIM 3a]1a4H;

e MIOHMMaHWE (PU3UYECKUX OCHOB M TPUHIIMIOB JEHUCTBHUS TEXHUUYECKUX
YCTPOUCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIUSHUSI Ha OKPYKAIOIIYIO
cpeny;

e OBJIaJICHHE METOJIaMH CaMOCTOSATEJILHOIO TIUIAHUPOBAHUSI U TPOBEJCHUS
bU3UYECKUX HKCIEPUMEHTOB, aHaliM3a M MHTEpHpeTaruu uHdOpMaIn,
OTIpEICJICHHS JOCTOBEPHOCTHU MOJYYCHHOTO PE3YIbTaTa;

e CO3/IaHUE YCJIOBHH ISl Pa3BUTHS yYMEHUU MPOEKTHO-HCCIIEIOBATEIIHCKOMH,
TBOPYECKOMN JEATEITbHOCTH.

Ha wuzyuenne ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEENO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemsplii B mporpamMme Mo (U3MKE TMepedyeHb JIabOpaTOPHBIX M
NPAKTUYECKUX paboT SBISETCA PEKOMEHJOBaHHBIM, YUUTENb JIEJAaeT BBIOOD
NpOBEJICHUs JIa0OPAaTOPHBIX PadOT U OMNBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yJarOITUXCS.



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Pa3zjnen 1. ®u3nka u MeTOAbI HAYYHOT 0 NO3HAHUSA

®usuka — Hayka o npuponae. HaydyHbie MeTOIBl ITO3HAHUS OKPYKAIOLIETO
mupa. Pomnbp »3KcnepuMeHTa M TEOPUH B IPOLECCE IMO3HAHUSA IPUPOIBI.
DKCHEepUMEHT B (PU3HUKe.

MopenupoBanue (U3MYECKUX SIBIEHUW M TpoleccoB. HayuHble TUmoresbl.
duznyeckue 3aKOoHbl U TeOpuH. ['paHuIbl TPUMEHUMOCTU (PU3UUECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

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

Jlemoncmpayuu

AHanoroBsle W UUQPPOBbIE HN3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JNATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanunyeckoe ABUKEHHE. OTHOCUTEIBHOCTh MEXaHMYECKOTO JBHXKEHUS.
Cucrema orcué€ta. Tpaekropus.

[TepemMerienne, CKOpOCTh (CpedHSSI CKOPOCTb, MTHOBEHHAas CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIMU Ha OCH CHUCTEMbl KOOpIWHAT.
CiioxeHue nepeMenieHu U CI0KEHNE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSMOJMHEHHOEe IBIKeHUE. I paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOpPEHHS, MNYyTH U TEpeMEIICHUA
MaTepuaabHON TOYKH OT BPEMEHH.

CBoboaHoe majieHue. Y CKOpeHHue CBOOOTHOTO MaICHMS.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MaTepUaIbHOM TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJYJII0 CKOPOCTBIO. YTJ0Basi CKOPOCTh, JIMHEWHAS
ckopocTtsk. [lepron u yacrota obpamenus. [leHTpocTpeMuTensHOE YCKOPEHHE.

TexHuueckue YCTpPOWCTBA UM IPAKTUYECKOE MPUMEHEHUE: CIHUIOMETD,
JIBH>KEHUE CHAPSIOB, LIENTHBIC U PEMEHHBIE NIEpEaaYH.

Jlemoncmpayuu

Mogenb cucTeMBI OTCUETA, WUTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUSL.

[IpeoGpazoBanre ABMKEHUH C UCIIOJIB30BAHUEM MIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGnionenue aBukeHHsi Tena, OpOILIEHHOrO MOJA YrioM K TOPU3OHTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaeHHUs.

Hanpagnenne ckopocTu npu JBUKEHUH 110 OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomvi

N3ydyenne HEpaBHOMEPHOTO ABHXKEHUS C LIEJBIO ONPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

UccnenoBanne COOTHONIEHUS MEXAY HYyTSIMH, MPONUICHHBIMM TEJIOM 3a
MOCTICIOBATENLHBIE PABHBIE TMPOMEXKYTKM BPEMEHU TIPU PaBHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydenune nBUKEHMS 1IApUKa B BA3KOUW )KUJKOCTH.

N3yuenue nBrxkeHus Tesia, OPOIIEHHOTO TOPU30HTATIBHO.

Tema 2. /lunamuka

IIpyHuun  otHocutensHOocTH  T'aymmmiies.  IlepBeii  3akoH  Hprorona.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. Ilpunnun cynepno3unuu cuil. Bropoit 3akon Herorona
JUIsl MaTepuaabHOU TOuku. TpeTuii 3akoH HbroTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro Ttsirorenusi. Cuna Tsokectu. IlepBasg kocMuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKoJibKeHusl, kaueHus). Cuna tpenus. Cyxoe
tpenue. Cuia TpeHUs! CKOJIBKEeHUs U cuiia TpeHus nokos. Kosddumuent tpenusi.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WJIU ra3e.

[locTynarenpHOE U BpalaTeabHOE IBUKEHHE a0COIIOTHO TBEPAOTO Tea.

MOMEHT cuiabl OTHOCUTENBHO OCH BpaumieHusa. [lnedo cunbl. YcmoBus
paBHOBECHS TBEPJOTO TENA.

TexHuueckne yCTpOWCTBA M MNPAKTHUYECKOE MPUMEHEHUE: MOAIINITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Ilemoncmpayuu

SIBnenue nHepIMU.

CpaBHeHUE Macc B3aUMOICHCTBYIOIIUX TEJI.

Bropoii 3akon HeroToHa.

N3smepenue cuit.

CrnoxxeHue cuil.

3aBUCUMOCTH CHITBI YIIPYTOCTH OT e OpMAIIUH.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOIbEME U MAJICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBECHS TBEPAOTO Tena. Buasl paBHOBeCHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus OpycKa 1Mo HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTU CWJI YNPYTOCTH, BO3HHUKAIONIUX B MPYXKUHE U
pe3UHOBOM 00pas3iie, OT ux AedopMalum.

HccnenoBanue yclioBUM pPaBHOBECHS TBEPAOrO Tela, HUMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3axonwl coxpanenus é mexaHuke

NmMnynbe MatepuanbHOW TOYKHM (Tesa), CHUCTEMbl MaTe€pUaJbHBIX TOYEK.
NMnynbe cuiabl U W3MEHEHHE HMITyJibca Tella. 3aKOH COXpPAaHEHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

Paborta cuiabl. MOITHOCTE CHUIIBI.

Kunernueckass sHeprusi marepuanbHOM TO4ykH. TeopemMa 00 HW3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbpHas SHEPTHUS. [ToTenunanbHas SHEPTUs yIpyro
neopMupoBaHHONW  TpYyKuHBL.  [loTeHIManbHasE  SHeprus  Tejda  BOJNM3U
NOBEPXHOCTH 3E€MJIU.

[loTeHnuanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBs3b  paboThI
HETMOTEHIIMABHBIX CWJI C HM3MEHEHHEM MEXaHWYECKOM DSHEPTrUU CHCTEMBI Tell.
3aK0H COXpaHECHHSI MEXaHUYECKOU SHEPTHUHU.

Yrpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHu4eckne yCTpOMCTBA M MPAKTUYECKOE IMPUMEHEHUE: BOAOMET, KOMED,
NPYKUHHBIA MHCTOJIET, IBUKECHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE BMXEHUE.

[Tepexo moTeHIMAIBHOM SHEPTUH B KHHETHICCKYIO U OOPATHO.

Vuenuueckuii sxcnepumenm, 1abopamopmsie pabomaol

N3yuyenue abCONIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 ABYX OJIMHAKOBBIX
HUTSHBIX MassTHHKOB.

HccnenoBanue cBsA3M pabOThI CHIIBI C U3MEHEHHEM MEXaHUYECKOW SHepruu
TeJa Ha MIPUMEPE PACTSIKEHUS PE3UHOBOTO KIYyTa.

Pa3nen 3. MoaekyasipHasi pu3nka 4 TepMOIMHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu
OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUU M UX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwkenue. Juddysus. Xapakrep IBIWKEHUS W
B3aMMO/JICMCTBUS YaCTHUI] BenlecTBa. MOJeIn CTPOEHHUSI Ta30B, >KUIKOCTEH U
TBEPIBIX TENI U O0BIACHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHUX Mojieneil. Macca u
pasmepsl Mosiekyi. KonmnaectBo BemnectBa. [loctosHHass ABorajpo.

TemmoBoe paBHOBecue. Temmneparypa u e€ usmepenue. [llkana temnepartyp
Llenbcus.



Mogens  wupeanbHoro rasza. (OCHOBHOE  ypaBHEHUE  MOJIEKYIJISIPHO-
KMHETUYECKOW TEOpUU HJACANIbHOrO raza. AOCONIOTHAs TeMmIepaTypa Kak Mepa
CpeoHEeW KWHETHMYECKOW SHEPruM TEIUIOBOTO JBMXKEHUA vacTtul rasza. lllkama
temrnieparyp KenbBuHa. ['a3oBbie 3akoHBI. YpaBHeHue MenneneeBa—Knanelpona.
3akoH [lanbroHa. M3omponeccsl B UACATBHOM ra3e C MOCTOSIHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeAcTaBICHUE U3OIMPOIECCOB: HM30TEPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOHWCTBA W TMPAKTUUECKOE MPUMEHEHHUE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OnbITh, JOKa3bIBAIOIIUE JIUCKPETHOE CTPOCHUE BemlecTBa, ¢oTorpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiThl 10 AU GY3UU KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopgaens onbita ITepHa.

OnbITHI, JIOKa3bIBAIOIIUE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMOJICUCTBHUSL.

Mojenb, WILTIOCTpUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpIThl, WIUIIOCTPUPYIOIINE YPAaBHEHHE COCTOSIHUS WJEAJIbHOIO rasa,
U30IPOLIECCHI.

Vuenuueckuii oxcnepumenm, 1abopamophsie pabomuol

Onpenenenue Maccbl BO3yXa B KJIACCHOW KOMHATE€ Ha OCHOBE W3MEpPEHUM
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY apaMETPAMU COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoounamuku

TepmonuHamuueckass cucteMa. BHYTpEHHSISI 3HEpPrus TEPMOJAUHAMUYECKON
CUCTEMBI U criocoObl €€ n3meHeHus. KonmuecTBo TemnoTsl U pabota. BHyTpeHHss
JHEprus  OJHOATOMHOIO  MACaJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIUS, U3IyUYCHUE. Y IeJIbHAS TEIUIOEMKOCTh BEIIECTBA.
KosmmuecTBO TEmIIOTHI IpU Temionepeaaye.

[lonsitue 06 aamabatHom mporecce. [lepBblii 3aKOH TEPMOIWHAMUKH.
[Ipumenenne TepBOro 3akoHa TEPMOJMHAMHUKH K m3omporeccam. ['padudaeckas
UHTEpIpeTanus padoThl rasa.

Bropoit 3akoH TepmoanHamuku. HeoOpaTMMOCTh HpOILIECCOB B MPHUPOJE.

TeruioBele  mammHbl.  [IpuHIUOBI ~ AEHCTBUS ~ TEIUIOBBIX  MAIIMH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nenrcTBus TerioBo MamwuHbl. [ukn KapHo m ero kodd@uiMeHT MOJe3HOTO
JNeNUCTBHSI. DKOJIOTMYECKUE MPOOIEMBbI TEIOIHEPIETUKH.



TexHuueckue yCTpOWCTBA UM MPAKTUYECKOE TPHUMEHEHHE. JIBUTATENb
BHYTPEHHETO CrOpaHus, OBITOBOM XOJIO0IMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpeHHEW J>HEpPruM Teja IMPU COBEPIICHUH pPadOThI: BBUIET
npoOKK W3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3/lyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEM TpeHHUs (BUIECOAEMOHCTpALIUSA).

N3meneHnne BHyTpeHHEH dHEpruu (TeMIepaTyphl) Tejia Ipu Terionepeaaye.

OnpIT 1Mo anauabaTHOMY pACHIMPEHHIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATElsl BHYTPEHHETO CTOPaHus, peaKTUBHOTO
JIBUTATEJIA.

Vuenuueckuii oxcnepumenm, 1abopamopmsie pabomuwl

N3mepenue ynenbHON TEIUIOEMKOCTH.

Tema 3. Acpezamnvie cocmoanusa eeuyecmea. Dazosvle nepexoont

[TapooOpa3zoBanue u KoHneHcarus. Vcrnapenue u kurieHue. AOCONIOTHAS |
OTHOCUTEJIbHAsl BJIAXXHOCTh BO3ayxa. HackimeHHbld Tap. YaenbHas TEIIoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaJu3anus. Y nenpHas Teriora miasneHus. Cyomumanus.

VYpaBHeHUE TEIUTOBOTO OanaHca.

TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOJIYYEHUSI COBPEMEHHBIX MATEpUATIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Ilemoncmpayuu

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenve npu noHW>KEHHOM JaBJICHUH.

CriocoObl u3MepeHus BIaXXHOCTH.

HaGmronenre HarpeBaHus ¥ IJIaBICHUS KPUCTALTUYECKOTO BEIIECTRA.

JleMOHCTpanus KpuCTaJlIOB.

Vuenuueckuii oxcnepumenm, 1abopamopmsle padomuwl

HN3mepeHnre OTHOCUTENBHOM BIAXKHOCTH BO3AYyXa.

Paznen 4. DiiekTponMHAMHUKA
Tema 1. nekmpocmamuxa
OnekTpuzauust Teld. OJEKTpUYecKuil 3apsan. JBa Buaa »IEKTPUUYECKUX
3apsiioB. [IpOBOJHMKYM, OUANEKTPUKU U MOJIYNPOBOJHUKH. 3aKOH COXPAaHEHUs
AIEKTPUUYECKOTO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH KymoHa. TodueuHbI 3JIEKTPUYECKUN 3apsia.
Onektpuueckoe 1mone. Hanpsok€HHOCTh  snekTpuueckoro mois. [IpuHuun



CYIIEpHO3ULUU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOIO
TTOJIS.

Pabora cun  anextpocratudeckoro  moiss.  I[lorennuman.  Pa3HocTh
MOTEHIUAN0B. IIpOBOAHMKM W JAUANEKTPUKH B DIEKTPOCTATHUYECKOM IIOJIE.
JlvanekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoéMKOCcTh. KoHaeHcaTop. DIeKTPOEMKOCTh INIOCKOTO KOHAEHCATOPA.
DHEpPrus 3apsHKEHHOr0 KOHJIEHCaTopa.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: 3SIIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTATHUECKash 3allluTa, 3a3eMJICHHE DJIEKTPONpPUOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN anmnapar, CTpyHHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpOoNCTBO U IPUHLUI JEUCTBUS JJIEKTPOMETPA.

B3aumopelicTBre HaANEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[TpoBOIHUKH B AJIEKTPOCTATUUECKOM TTOJIE.

DneKkTpocTaTuyeckas 3anuTa.

JIMPIEKTPUKH B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCaTopa OT IUIOIIAIN
IUJTACTUH, PACCTOSHUS MEXKY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHJIEHCATOpA.

Vuenuueckuii oxcnepumenm, 1abopamopmsie pabomol

N3mepenne anekTpo€MKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwiit Inekmpuueckuii mox. Toku 6 paznuunsix cpeoax

DNEKTpUYECKU TOK. YCIOBUSL CYHIECTBOBAHMS DJIEKTPUUYECKOIO TOKA.
Ncrounuku Toka. Cuna Toka. ITocTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 15 ydacTka 1elu.

DIEKTPUYECKOE COINPOTHUBIICHHE. Y AEIBHOE CONPOTUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, apaIEIbHOE, CMEIIAHHOE COEAUHEHUE POBOIHUKOB.

PaGora osnextpuueckoro Toka. 3akoH JDxoyns—Jlenma. MomHOCTB
AJIEKTPUYECKOTO TOKA.

DNEeKTpOABWKYIIAsl CUja U BHYTPEHHEE CONPOTUBIECHHUE MCTOYHUKA TOKA.
3akon Oma J1st TOJIHOM (3aMKHYTOM) aieKTpuueckoil nenu. Kopotkoe 3aMblKaHHeE.

DONEKTpOHHAsT  MPOBOJAMMOCTh  TBEPIBIX  METAJIIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DneKTpuuecKuil TOK B Bakyyme. CBOMCTBA JIEKTPOHHBIX MTyYKOB.

[TonynpoBoAHUKH. CobcTBeHHAS 151 MIPUMECHAs MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoaHUKOBBIE TPUOOPHI.

DJIEKTPUYECKHT TOK B pacTBOpax W  paciuiaBax  JJIEKTPOJIMTOB.
DIIEKTPONUTHYECKASA JUCCOLMALINS. DIEKTPOIIU3.



DJNIeKTpUUYECKUi TOK B raszax. CaMOCTOSTENbHBIA W HECAMOCTOSTEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuueckre yCTPOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: amIepMerp,
BOJIBTMETP, PEOCTAT, HCTOYHUKH TOKA, DIJIEKTPOHArpEBATENIbHBIC MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA JTUO/I,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]I, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAIIPSIKSHUSL.

3aBUCUMOCTh COMPOTUBIICHUS HUIUHIPUYECKUX MPOBOIHUKOB OT JIJIUHBI,
IUIOIA/IM TOMIEPEYHOI0 CEYEHUSI U MaTepHalia.

CMmeliaHHOe COeTMHEHNE MMPOBOIHUKOB.

[Ipsmoe wu3MepeHue HDIEKTpOABUXKYIIeH cwibl. KopoTkoe 3ambikaHue
rajbBaHUYECKOTO AJIEMEHTA U OI[EeHKa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTH COMTPOTUBJICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psia 1 IpOBOAUMOCTD BO3AyXa.

OaHOCTOPOHHSIS MPOBOJAUMOCTD JTUO/IA.

Vuenuueckuii oxcnepumenm, 1abopamopmsie pabomuol

N3ydeHne cMEaHHOr0 COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOIBHXKYIIEH CUIbl UCTOYHMKA TOKAa U €r0 BHYTPEHHETO
CONPOTUBIICHUS.

HaGmonenue snextpoiunsa.

MexnpeaMeTHbIe CBSA3H

Nzyuenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce ocymiecTBisieTcs ¢
y4E€TOM COJEpPKATEIbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcaMu MaTEMaTHKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle nonsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYYHOTO
NO3HAHUS: SIBJICHUE, HAY4YHbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pemieHue CHUCTEMBI ypaBHEHWH, JWHEWHas (yHKIHS,
napabona, runepoosa, ux rpaduku U CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonozusn: Mmexannyeckoe NBIKEHHE B JKHBOW mpupoae, auddysus, ocmoc,
TEMJI000MEH YKUBBIX OPraHU3MOB (BHJIbI TEIUIONEpEayu, TEIIOBOE PAaBHOBECHUE),
ANEKTPUYECKUE SIBJICHUS B 5KUBOM MIPUPOJIE.

Xumus: AUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHHUE aTOMOB M MOJIEKYJ, MOJIb
BeIlleCTBA, MOJISIpPHAsi Macca, TEIJIOBbIE CBOMCTBA TBEPIABIX TEJ, XKUIKOCTEU M



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAS JHCCOLMALIMS,
rajabBaHUKA.

l'eoepacghus: BnaxxHOCTb BO3yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHE BUKEHUM C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHHs] B TEXHUKE, MOJAIIUIIHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET W ApPYTrue), JIBUraTeb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObBITOBON XOJOJUIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
MIOJIyYEHNsI COBPEMEHHBIX MAaTE€pUaJOB, B TOM YHUCJIE HAHOMATEPHAIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTAaTUYECKas 3alllMTa, 3a3eMJICHUE 3JIEKTPONpPUOOpOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHATPEBATENbHBIE npuoOOpkI,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIIACC

Pasnien 4. DiieKTpOAMHAMHUKA

Tema 3. Macnummnoe none. I1eKmpoOMazHUMHAA UHOYKUUA

[ToctosiHHbIE ~ MarHuThl.  B3anMOAEHCTBHUE  TMOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mone. Bektop MarHUTHOM MHAYKUMM. [IpuHUOMO Ccyneprno3unuu
MAarHUuTHBIX MMOJiIeH. JIMHMM MarHUTHOM WMHAYKUMW. KapThHa JMHUA MarHUTHOU
WHIYKUWHU T1O0JIS1 TOCTOSIHHBIX MarHUTOB.

MaruutHoe TIOJIE TMPOBOJHMKA C TOKOM. KapTWHa JnWHUNA WHIYKIUU
MAarHUTHOTO MOJIs JJIMHHOTO MPSIMOIO TNPOBOJHMKA M 3aMKHYTOrO KOJIBLIEBOTO
IPOBOJIHUKA, KaTyIIKU ¢ TOKOM. OnbIT Jpcrena. BzanmoaeiictBue npoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOIyJIb U HaIllpaBJICHHE.

Cuna Jlopenna, e€ MOJlyJib U HampaBiieHUE. JIBU)KEHHUE 3apsSyKEHHON YaCTUIIBI
B OJHOPOJHOM MarHuTHoM mosie. PaGora cuibl Jlopenta.

SlBneHne BIIEKTPOMAarHUTHOM HHAYKIMH. [lOoTOK BEKTOpa MArHUTHOM
UHIYKIUU. OJIEKTPOABMXKYIIAA CWJIAa UWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
naaykuuu Gapanes.

BuxpeBoe »snekTpuyeckoe moJie. ONEKTPOABMKYIIAs CWIa WHIYKIHU B
MIPOBOJHUKE, IBHKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHaykTUBHOCTh.  SIBJIEHME CAMOWHIYKIMH. OJIEKTPOABHXKYIIAA  Ccuja
CaMOWHTYKIIUU.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHUE: MOCTOSHHBIE
MArHUThl, BJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacCTUIl, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKIJIOHEHHE IEKTPOHHOTO ITYYKa MAarHUTHBIM TIOJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopenictere 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeH11a Ha HOHBI DIEKTPOJINTA.

SIBneHne 2IEKTPOMAarHUTHON NHYKIIVH.

[Ipasuio Jlenua.

3aBUCHMOCTbD 3JEKTPOABHKYLIEH CUIIBI MHAYKIMM OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOUHIYKIIHH.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomol

N3ydeHre MarHUTHOTO MOJISI KaTYIIKH C TOKOM.

HccnenoBanue 1eMCTBUS MOCTOSHHOIO MarHUTa Ha paMKy € TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON UHAYKIUU.

Pa3nen 5. Kone6anusi u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHbIE KOJ1€OAHUA

Konebarenbnas  cuctema.  CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
[Napmonnyeckue konebanus. [lepuon, wacrora, amruiutyaa u ($aza xosieOaHUH.
[IpyxuHHBI MasgTHUK. MaTeMaTUYECKUN MAasiTHUK. YPaBHEHHE TapPMOHHYECKUX
kosieOanuii. [IpeBpalenre sHeprun Mpu rapMOHUYECKUX KOTEOaHUSIX.

Konebarenbupiii koHTyp. CBOOOAHBIE AIEKTPOMAarHUTHBIE KOJIeOAHUS B
UJCATBHOM KOJeOaTeNIbHOM KOHTYpe. AHAIOTUS MEXKIYy MEXaHWYECKUMH H
ANEKTpOMarHuTHeIMA  KoJeOanusimu. @dopmyna Tomcona. 3akoH CcoXpaHEHHS
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienue o 3aTyxaronux KoieOaHuAX. BbIHYKIeHHbIE MEXaHUYECKHE
KoseOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMATrHUTHBIE KOJICOaHNS.

[lepemennbiii  TOK. CUHYCOMJANIBHBIM TEPEMEHHBIH TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAUEHUE CHUJIbl TOKAa U
HaIpsKEHUS.

Tpanchopmarop. [IpousBoacTBo, mepeaada U MOTPEOICHUE DICKTPUIECCKOM
SHEPIruMu. DKOJOTMYECKHUE PUCKHU TPHU MPOU3BOJCTBE AneKkTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA MW NPAKTHUYECKOE IPUMEHEHHE: BJIECKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUHM JIEKTpONepe1ay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB Ko0JIeOATENIbHOM CUCTEMbl (MPYXUHHBINA WU
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanue CBOMCTB BBIHYX/ICHHBIX KOJICOAHUH.

HaGmonenue pesonanca.

CB0OOIHBIE 3JIEKTPOMArHUTHBIE KOJICOaHUSI.

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

Pe3oHanc nmnpu MoOCNEeNOBaTENbHOM COEIMHEHUU PE3UCTOPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TUHUH 3eKTPONEepeIadH.

Vuenuueckuii oxcnepumenm, 1abopamopmsie pabomuol

HccnenoBanue 3aBUCUMOCTU MEpUOAa MalbIX KoJeOaHUIl rpy3a HA HUTH OT
JUTMHBI HUTH U MaccChl Ipy3a.

HccnenoBanne mepeMEHHOr0 TOKa B ILENM W3  TOCJIEA0BATEIbHO
COCIMHEHHBIX KOHJIEHCATOPa, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHuUmHble 60THbI

MexaHudeckue BOJHBI, ycioBus pacnpoctpanenus. Ilepumon. CkopocTb
pacnpocTpaHeHHsi W JJMHa BOJIHBL. [lomepeyHble M TPOJOJIbHBIE BOJIHBI.
Nutepdepennus u qudpakims MEXaHUUECKUX BOJTH.

3Byk. Ckopocth 3Byka. ['poMkocts 3Byka. Beicota Tona. TemOp 3Byka.

DONEeKTPOMArHUTHBIE BOJIHBI. Y CJIOBUS WU3JIYYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanusi BekropoB E, B, V B sanekTtpomaruutHoil BoiHe. CBOMCTBa
ANIEKTPOMArHUTHBIX BOJIH: OTpa)KE€HHUE, MPEJIOMIICHUE, MOIspHU3aus, AUPpaKus,
uHTepdepennns. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

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

[TpuHUMIIBI paguOCBA3U U TeleBUAeHUS. Paaronokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckue ycCTpoWCTBA M NPAKTUUYECKOE IPUMEHEHHE: MY3bIKaJbHbIE
MHCTPYMEHTHI, YJIbTPa3BYKOBas AMArHOCTMKAa B TEXHHKE W MEIUIIMHE, paaap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieyn.

Jlemoncmpayuu

OO0pazoBaHue U pacpoOCTPAHEHHUE MONEPEUHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHHsI ¥ MPEJIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenne natepdepeHmm u qudpakiini MEXaHUIECKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne CBsS3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYIOH W
4acTOTOU KoJieOaHU.



HccnenoBanue CBOWCTB DJIEKTPOMArHUTHBIX  BOJIH: OTpaKCHUE,
IpesioMJIeHUEe, MoAspu3anus, udpakuus, UHTEpPEPEeHLIHS.

Tema 3. Onmuxka

I'eomerpuueckas onrtuka. lIpsaMoiMHENHOE pacHpoCTpaHEHUE CBETa B
ogHOpoaHOuU cpexne. JIyu ceera. TouedHbIi HCTOYHHUK CBETA.

OtpaxkeHue cBeTa. 3akoHbI oTpaxxeHusi cBeta. [locTtpoenue nzoOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHbI IPETOMIICHHS CBETa. AOCOMIOTHBIN MTOKa3aTelNb
npenomiieHus. IlonmHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbId yrojl IOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

Hucnepcust ceeta. CioxHbIl cocTaB Oenoro ceta. L[Ber.

CobOuparome W pacceuBaroniye JuH3bl. ToHkas mauH3a. DokycHoe
paccTosiHUEe W ONTHUYEeCKas cujia TOHKOW JnH3BL. [locTpoeHue wn3o0pa)keHuil B
coOuparonmx U paccenBaronux guH3zax. Gopmyna TOHKOW JHH3BL. YBEIUYEHHE,
JaBAEMO€ JIMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUICCKON ONTHKH.

BonnoBass ontuka. Wutepdepenuus cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaOMOICHUS MAaKCUMyMOB W MHHUMYMOB B HHTEP(PEPEHIIMOHHOMN
KapTUHE OT ABYX CHH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa cBera. [udpakuronnas pemérka. YcioBue HaOIIOASHUS
[JIABHBIX ~MAaKCUMYMOB TIpM TNAJE€HUM MOHOXPOMAaTHYECKOTO CBETa Ha
TUGpaKkIUOHHYIO PEIIETKY.

[Tonsspuzanus ceerta.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHUE: OYKH, JyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OMNTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Ilemoncmpayuu

[IpssiMOnMHENHOE pacCpOCTPAHEHUE, OTPAKEHHUE M MPEIOMIICHHE CBETA.
OnTudeckue mpudopsI.

[TonHoe BHyTpeHHEE OTpaxeHue. Moenb CBETOBOIA.

HccnenoBanne cBOWCTB H300paKEHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Hab6monenne natepdepeHIny CBeTa.

Hab6mronenne nudpakiu ceera.

Hab6monenne nucnepcuu cBera.

[TonyueHue criekTpa ¢ MOMOMIBIO TPU3MBI.

[Tommy4yenue crekTpa ¢ TOMOIIBI0 TUPPAKITUOHHON PEIIETKH.

HabGntonenue nonsipuzanuu cBera.

Vuenuueckuii oxcnepumenm, rabopamopmvie pabomuol



N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanue cBOMCTB M300paK€HUH B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pa3nen 6. OCHOBBI cHIelIHAIBLHOI TEOPUHM OTHOCHUTEJIbHOCTH
['paHuubl  NPUMEHUMOCTHM  KJIACCMYECKOM  MEXAHUKH. [Toctynatel
CIIEHUAIBHOW TEOPUU OTHOCUTEIIBHOCTH: HWHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BaKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEIHA.
OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHNE BPEMEHU U COKpaLICHUE
JUTAHBI.
DHEPrusi ¥ UMMYJbC PEIISITUBUCTCKON YaCTHULIBI.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peJISITI/IBI/ICTCKOﬁ HJaCTHUILBI. 3Hepr1/1$[
ITOKOA.

Pa3nen 7. KBanToBasi pusuka
Tema 1. Dnemenmul K6anmogoil OnMuUKU
®otonsl. opmyna [lnanka cBsizu sHeprun GOTOHA C €r0 YaCTOTON. DHEPrus
¥ UMITYJIbC (HOTOHA.
OtkpeiTue u uccnenoBanue Ghorodddexra. OnwiTel A. I'. CTosieToBa. 3aKOHBI

doToadpdexra. YpaBHenue DiHmTerHa mis Gorodrddexra. «KpacHas rpaHuiia
doTorddexra.

Hasnenue ceera. OmneiThl I1. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

Texuuyeckue ycTpocTBa M MPAKTHUECKOE MPUMEHEHHE: (OTOIIEMEHT,
dboTomaTunK, coiHeuHas O6arapesi, CBETOIHO/I.

Ilemoncmpayuu

®dotor(pdeKT Ha yCTaHOBKE C ITMHKOBOMU IJIACTUHOM.

Hccnenoranue 3akoHOB BHelHero ¢hoTo3ddexra.

Ceeroauon.

Conneunas 6artapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHio o -4acTHII.
IInanerapnas Mmogmens aroma. Iloctynatel bopa. M3nydyenue u mormonieHue
(GOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS SHEPTHHM Ha Jpyroil. Bumsr
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BosnnoBbie cBoiicTBa yactul. Bomubsl ne bpoiis. KopnyckynsapHo-BoIHOBOM
Ty aJli3M.

CnoHTaHHOE Y BBIHYKJICHHOE U3IIyYEHUE.

TexHnueckne yCTpOWCTBA M MNPAKTUYECKOE NPUMEHEHUE: CHEKTPalbHbBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu
Mogens onbita Pezepdopaa.
Ornpenenenue NIMHBI BOJIHBI JIa3epa.
HaGmronenvie TMHENYaThIX CIEKTPOB U3TyYEHUS.
Jlazep.
Vuenuueckuii oxcnepumenm, 1abopamopmsie pabomuwl
HaGmonenue muHeiyaToro crekTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, JI0KA3bIBAIOIIME CJIOKHOCTh CTpOeHMs sAnpa. OTKpbITHE
paanoaktuBHOCTH.  OmnbiTel  Pesepdopma  mo  ompeaeneHuio  cocTaBa
paanoakTUBHOrO u3nydeHus. CBoiicTBa anbda-, OerTa-, TraMma-u3ITydeHUS.
BnusiHue paaioakTUBHOCTH Ha )KUBBIE OPTaHU3MBI.
OtkpeiTHE TIpoTOHAa W HelTpoHa. Hykionnas mopens snpa IeizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tonsl.
Anbda-pacnan. DIEKTPOHHBIM W TMO3UTPOHHBIN Oera-pacmaa. ["amma-
U3NydeHue. 3aKOH PaJMOAKTUBHOrO pacnaja.
DHeprust CBS3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT Maccsl sapa.
SnepHble peakuuu. Jlenenue u cUHTE3 €.
Anepnswiii peakrop. TepmosiaepHsiid cuHTe3. [IpoOieMbl M TEPCHEKTHBBI
AIEPHON SHEPreTUKU. DKOJIOTHUECKUE ACIIEKThI IAEPHON SHEPTETUKHU.
DOneMeHTapHble YacTULbl. OTKPBITHE MTO3UTPOHA.
MeTtoibl HAOTIOEHUS U PETUCTPALIMU HIIEMEHTAPHBIX YaCTHII.
dyHnaMeHTagbHbIe B3auMoAecTBUsA. ENMHCTBO u3nueckoil KapTUHBI MUPA.
TexHuueckne ycTpoNCTBA M MPAKTUYECKOE MPUMEHEHHE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIi peakTop, aToMHast 6oMOa.
Ilemoncmpayuu
Cu€TynK HOHU3UPYIOUIUX YACTHIL.
Vuenuueckuii oxcnepumenm, 1abopamophsie pabomaol
HccnenoBanne TpekoB yacTuil (1o TOTOBBIM (hoTorpadusim).

Pa3nen 8. DyieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtansl pa3BUTHUS acTpoHOMUHU. [IpuKkiianHOE U MUPOBO33PEHUECKOE 3HAUCHHUE
aCTPOHOMMUH.

Bun 3Bé3nHoro Heba. Co3Besnusi, sSpKue 3BE3/bI, IUIAHETHI, UX BHUIMMOE
JIBIDKCHHE.

ConHeuHnas cucrema.

Connne. ComHeuHass akTUBHOCTh. McTounuk sHepruum ConHuia U 3BE3.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlnarpamMma «CHEKTPAIbHBIA KIIACC —
CBETHUMOCTB». 3BE3AbI TJIABHOM ITOCJIEAOBATEIBHOCTH. 3aBHCHUMOCTH «Macca —
CBETUMOCTBY» MJIS 3BE3J TJIABHOM TMOCJIEA0BATEILHOCTH. BHYTpeHHEe CTpoeHHE



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOKICHUHU U 3Bomonuu CoyiHIa u
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama I'anaktuka. [lonokenne u nBuxenue CoaHua B
IN'anaktuke. Tunel ranakTuk. Paguoranaktuky U kBasapbl. UEpHBIE ABIPHI B sApax
rajakTHK.

Bcenennas. Paciiupenue Beenennoid. 3akon Xa06ma. Pazberanue rajgakTuk.
Teopus bosbiioro B3peiBa. PenkroBoe usinydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnnie npo6iemMbl aCTPOHOMUHU.

Vuenuuecxue nabnooenus

HaGmronenust HeBOOpYKEHHBIM TJ1a30M C HCIOJIb30BAaHUEM KOMIIbIOTEPHBIX
NPUJIOKEHUH I ONpe/ieNieHus MOJIOXKEHUsI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon Jlynsl, manet, Miieunoro [lyTu.

Oo6o0maromuiee NOBTOpEeHUe

Poner ¢usuku u acTpoHOMHUM B DKOHOMHYECKOW, TEXHOJOTHYECKOMH,
COLIMAJILHOM M 3TUYECKOU cepax NesaTeTbHOCTH YeI0BeKa, pOJib U MECTO (HU3UKHU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAayYHOU KapTHHE MHpPA, pOib (PU3MUECKON TeOpuu
B (GOpMHUpPOBAaHWUU TIPEJCTaBIEHUNA O (U3MYECKON KapTHUHE MHpa, MECTO
¢dusznueckoi KapTHUHBI MHpa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEACTABIIEHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSA3H

Nzyuenue xypca ¢usuku 6a3zoBoro ypoBHs B 11 kiacce ocyliecTBiseTcs ¢
Y4ETOM COJAEPKATEIBHBIX MEXIIPEIMETHBIX CBSI3€M C KypcaMM MAaTEMATHUKH,
OMOJIOTMH, XUMHH, Teorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAayYHOTO
MO3HAHUS: SIBJICHHE, HAy4HbIH (akT, rumore3a, (U3MUEcKass BEIMYMHA, 3aKOH,
Teopus, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: pelieHHEe CHCTEMBl YpPAaBHEHUH, TPUTOHOMETPUYECKHUE
(GYHKIIMU: CHHYC, KOCHHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO, BEKTOPBl U HMX IPOEKUMHU HA OCH KOOPAMHAT, CIIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTAPHBIX (DYHKIMI, MPU3HAKU TMOAOOUS TPEYrOJIbHUKOB,
OTIpeJICIICHHE TUIOIA N TIIOCKUX (puryp u 00bEéMa Ted.

buonoecus: »snektpuueckue SBICHUA B KUBOM NpHUpoJE, KoyieOaTelbHbIE
JNBH)KEHUS B )KMBOW MPUPOJIC, ONTUYECKUE SIBIICHUS B )KUBOW NMPUPOJE, NCHUCTBUE
paanauy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJINYECKAs CTPYKTYpa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHUsl KPUCTAIIIMYECKOW PEIIETKH, CHEKTpaJbHbIN
aHaJu3.



l'eocpagpusi:  marHUTHBIE TOMIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX DY,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonozcua: JHMHUM DIEKTpONEPENAY, TEHEPATOP IIEPEMEHHOIO TOKA,
ANEKTPOBUTATENb, WHAYKLIMOHHAS II€Yb, pajap, pPaauoONpUEMHUK, TEIEBU30D,
anteHHa, tenedoH, CBYU-meub, MPOEKIIMOHHBIM amnmapar, BOJOKOHHAsl OITHKA,
coJiHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJIbBTATBI OCBOEHHMS ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mpenmera «®Pu3nMka» Ha YPOBHE CpeIHEro o0Iero
oOpazoBaHus (6a30BbI YPOBEHB) NOKHO OOECIEUUTh JOCTH)KEHUE CIICAYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIC PE3YyJAbTATHl OCBOCHUS yueOHOTo npeaMera «Du3nkay T0IKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTh OOYYalOLIUMXCS PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEN JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
OTBITa W OTBITA JEATECILHOCTU B MPOIIECCE Pealn3allii OCHOBHBIX HAMpaBJICHUN
BOCITUTATEIILHOU JIEATEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpaskIaHCKOT0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTb IPaKTAHCKON MO3HUITUU 00YUYAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBa;

OPUHITHE  TPAAUIMOHHBIX  OOIIEYEIOBEYECKMX  TI'YMAaHHUCTHYECKHX |
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpPECAX T'PaKJAHCKOTO
oO0IIecTBa, y4aCTBOBATh B CAaMOYIPABIEHUH B 00pa30BaTeIbHON OpraHU3allNy;

YMEHUE B3aUMOJICHCTBOBATh C COL[MATIbHBIMU HHCTUTYTAMH B COOTBETCTBUU C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K T'YMAaHUTAPHON U BOJIOHTEPCKOM JESITEIIbHOCTH;

2) NaTPHUOTHYECKOT0 BOCTIMTAHUS:

c(hOopMHUPOBAHHOCTH POCCUHCKOHN IrpaXIaHCKOU WJICHTUYHOCTH,
MaTpUOTU3MA;

LEHHOCTHOE OTHOIIEHUE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT0 BOCTIMTAHHUSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIIEHWBATh CHUTYAllMI0 M TPUHUMATh OCO3HAHHBIC PEIICHUS,
OpUEHTHUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCIE B
NESTENbHOCTHA YYEHOTO;

OCO3HAHHUE JUYHOr0 BKJIAJ]a B TOCTPOCHHUE YCTOMYMBOIO OyaylIEero;

4) 3cTeTHYeCKOr0 BOCIIUTAHUSI:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOUYAs 3CTETUKY HAyYHOIO TBOPUECTBA,
MpUCYIIEeTro (U3NYECKON HAYKE;



5) Tpy/10BOT0 BOCTIMTAHMS:

MHTEPEC K pa3IMYHbIM cepaMm MNpoPecCHOHAIBHON AESTEIbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKOM U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIaHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOpPa30BaHUIO B 00JIACTH
(bU3UKHM HA TPOTSHKEHUU BCEU KU3HU;

6) 3K0JIOrH4eCKOro BOCIIMTAHMS

c(OpMHUPOBAHHOCTh IKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHME TJI00AIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICUCTBUM B OKPYKAIOUIEH CPEJIe HA OCHOBE
3HAHMS 11eJIeld YCTOMYMBOIO Pa3BUTHSI YEJIOBEUYECTBA;

pacIIMpeHue OIbITa JIEATEIbHOCTH OSKOJOTMYEeCKOW HAmNpaBJICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HIEeHHOCTH HAYYHOT'0 IO3HAHMSI:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HPU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4eHHs]  (UBMKUM  OCYHIECTBISATH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE A€l CTBHS
ba3oBble Jornueckue AecTBUA:
CaMOCTOSITEIGHO  (DOpMYyIUpOBaTh W aKTyaJIM3WPOBaTh  MpoOJeMy,
paccMarpuBaTh €€ BCECTOPOHHE,
OTIPE/ICTISATh IEJIA JIEATSIBHOCTH, 3a/1aBaTh IMapaMeTpbl M KPHUTEPHH WX
JTOCTHKEHUS;
BBISIBJISITh  3aKOHOMEPHOCTH W TMPOTHBOPEYHS B PACCMAaTPUBAEMBIX
(bu3HUECKHUX SIBICHUSX;
pa3pabaTpiBaTh IUIAH PEIICHUs] MPOOIEMbI ¢ YYETOM aHAIM3a UMEIOITUXCS
MaTepHAIbHBIX 1 HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTUBBI B JACSATEIBHOCTD, OIICHUBATH COOTBETCTBUE PE3YJIbTATOB
IEJISIM, OTICHUBATh PUCKH TIOCTIEACTBUHN ACATEIBHOCTH;
KOOPAMHUPOBATH W  BBHIMOJNHATH pabOTy B  YCJIOBHSIX  PEaJbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BHBATh KPEATUBHOE MBIIICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOIIEM.
Ba3oBble ucciienoBare/ibCKue 1eiicCTBUSA:
BJIQ/ICTh HAYYHOW TEPMUHOJIOTHEH, KIFOUEBBIMH MOHITHSIMU M METOJAMHU
bu3nUecKol HAyKH;



BJIaJIETh HaBBIKAMH Y4€OHO-HUCCIIEIOBATENbCKON M MPOCKTHON AESITENbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelieHHs 3a7ad (PU3HUECKOTO COACPKAHUSA, MPUMEHEHHIO Pa3TUYHbBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH IO TOJYyYEHUI0 HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MpeoO0pa3oBaHWI0O M TPHUMEHEHHIO B PA3IWYHBIX YUCOHBIX
CUTYallUsX, B TOM YKCJIE TIPU CO3/IaHUN YYE€OHBIX TPOECKTOB B 00JaCTH (PU3HKHY;

BBISIBIIATH MIPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyallU3UpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ peHIeHHs, HAaXOJWUTh apryMEHTBI IJIsl JIOKa3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHNUS;

aHAIM3UPOBATh TOJTYYCHHBIE B XOJE pEIICHUS 3aJadyd pe3yJbTaThl,
KPUTUYECKU OLICHWBATh WX JJOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCITIOBHSIX;

CTaBUTh M (OPMYNIHUPOBATh COOCTBEHHBIC 3aJauyd B 00pa30BaTEIbHOMN
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIIEHKY HOBBIM CHTYAIlUsSIM, OIICHUBATh IPUOOPETEHHBIHN OIIBIT;

yMETh TIEPEHOCHTHh 3HAHUS 10 (U3UKEe B MPAKTHYECKYI0 O00IacTh
KHU3HEICATSIIEHOCTH;

YMETb UHTETPUPOBATh 3HAHUSI U3 Pa3HbIX MPEAMETHBIX 001acTell;

BBIJIBUTaTh HOBBIE UJIEH, MpeJlaraTb OPUTHHAJIBHBIE ITOAXO0/IbI U PEIICHNUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOLNE aIbTEPHATUBHBIC PEILICHUS.

Pab6ora ¢ undopmanmeii:

BJIAJIETh HABBIKAMM IOJIy4YE€HUS MHPOpMALUU (PU3NYECKOTO COJIEPIKAHUS U3
HUCTOYHHMKOB Ppa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYILECTBIATh IIOWCK, aHaJIM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalni0o MHPOPMAlUU pPa3IUYHBIX BHUJIOB U (hopm
IPEACTaBICHHUS;

OLIEHUBATh IOCTOBEPHOCTh UH(OpMALINY;

UCMOJb30BaTh  CPEICTBA HMHMOPMAIMOHHBIX M  KOMMYHHKAIlMOHHBIX
TEXHOJIOTUHA B PEHIEHMH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3aIllMOHHBIX
3a1ad ¢ COOJIOJICHHEeM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pPecypcocOepekeHHs, IMpPaBOBBIX M  ITUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3MYECKOTO COACPKAHMS B PA3NUUYHBIX (QopmaTax c
yu€TOM Ha3zHAYeHUs MHPOPMAIMH U LIEJEBON ayAUTOPUH, BHIOUpPas ONTUMAIbHYIO
dopmy mpencTaBiIeHUS U BU3YyaTU3aIUH.

KoMMyHHKaTHBHBIC YHHBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUA:
OCYLIECTBIIAITh  OOLIEHHE Ha ypokax (U3MKM U BO BHE-YPOUHOMU
NEATEIIbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOH(QJIMKTHBIX CUTyallUd M  CMAr4aTh
KOH()JIUKTHI,

Pa3BEPHYTO U JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHUSA C HMCIIOIb30BAHUEM
S3BIKOBBIX CPE/ICTB;

[IOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX JEHCTBUU C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YEHA KOJUICKTUBA,

IIPUHUMATHh  L€JIM  COBMECTHOM  JCATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBUA IO €€ NOCTHKEHHUIO: COCTABIATH IUIAH JIEMCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXJaTh pPE3yJIbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KAa4e€CTBO CBOEr0 BKJIaJa M KaXJOr0 YYaCTHUKA KOMAaHIbl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

pejjaraTb HOBBIE MPOEKTHI, OLEHHUBAThb WJAECU C MO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE TOBEICHUE B PaA3JIMYHBIX
CUTYalUsIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHBIe YHHBepcaJbHbIe Y4eOHbIe 1eiicTBUS
Camoopranu3anus:

CaMOCTOSATEIILHO OCYIIECTBIISITh MO3HABATENIbHYIO NESITEIbHOCTh B 00JAaCTH
Gu3MKH W acCTPOHOMUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYITUPOBATH
cOOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJIATH IUTAH DPEIICHUS PACUETHBIX M KauyeCTBEHHBIX
3a/1ay, TUIaH BBIMOJIHEHUS MTPAKTUYECKON paboThl C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUI;

JIaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;

pacIMpATh paMKHU y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUNH;

JenaTh OCO3HAaHHBIM BBIOOpP, apryMEHTHpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTD 3a pEIICHHE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT,

CrocoO0CTBOBaTh (OPMUPOBAHUIO U TPOSIBICHHUIO SPYIUIUH B OOJACTH
($U3HUKHU, TOCTOSTHHO TOBBIIATH CBOW 00Pa30BATEIHHBINA U KYIbTYPHBIH YPOBEHB.
CaMOKOHTPOJIb, SMOIMOHAIbHBI HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlMsiIM, BHOCUTh KOPPEKTUBHI B JIESTEIHHOCTD,
OIICHUBATh COOTBETCTBHE PE3YIIHTATOB IEIISIM;

BJIQJICTh  HABBIKAMH  TO3HABATEIBHOW  pedJeKcHd KaK  OCO3HAHUS
COBEpINAEMbIX JIEUCTBUA W MBICTUTEIBHBIX TMPOIECCOB, WX PE3yabTaTOB U
OCHOBaHM;



WCITOJIB30BaTh MPUEMBI PeICKCUU JIsl OIICHKU CUTYaIlUH, BHIOOpA BEPHOTO
pEIICHHUS;

YMETh OIICHWBATh PUCKH M CBOCBPEMEHHO NPUHUMATH PEUICHUS IO WX
CHI)KCHHUIO;

NPUHUMATh MOTHBBI W apPTyMEHTHl JPYTHMX IIPH aHAM3€ pPe3yJIbTaToB
TESATSILHOCTH;

NPUHUMATH ce0s1, TOHMMAas CBOM HEJIOCTATKH U JIOCTOWHCTBA,;

NPUHUMATh MOTHBBI W aAPTyMEHTBHl JPYTHMX IIPH aHAM3€ pPe3yJIhbTaToB
JCATCIILHOCTH;

NpHU3HABATh CBOE MPABO M MPABO JAPYTHX HA OMIHUOKH.

B mporecce nocTHKEHUS JMYHOCTHBIX PE3YJBTaTOB OCBOCHUS IMPOTPAMMBI
no ¢u3uKe 1 YPOBHS cpeaHero oOimiero oOpa3oBaHUs Yy 0O0YyYarOIIMXCS
COBEPIIECHCTBYETCS OMOIMOHATbHBIH WHTEJUICKT, TIPEIIOIaratoIui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIFOYAIOIIET0 CIIOCOOHOCTh TOHMMATh CBOE AMOITMOHATILHOE
COCTOSIHUE, BUJCTh HAINPABJICHUS Pa3BUTHS COOCTBCHHOW AMOIIMOHAIBHOUN cephl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIUPOBaHMS, BKIIOUYAIOIIET0 CAaMOKOHTPOJIb, YMCHUE NPHHHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEJIEHHE, CIOCOOHOCTh aJanTHUPOBATHCS K
AMOIIMOHAILHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHHE K JOCTHXKEHHUIO 1IeNIU U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE JIEHCTBOBATH MCXOJSl M3 CBOUX
BO3MOYKHOCTEH;

AOMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh SMOLIMOHATBHOE COCTOSIHHUE
IpYTHX, YYUTBIBATH €r0 TIPU OCYIIECTBICHUU OOIICHHS, CIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIIOUAIOIIUX CITIOCOOHOCTh BHICTPAUBATh OTHOIICHHS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHGIUKTHI.

HNPEIMETHBIE PE3YJIbTATHBI

K konmy oOyuenus B 10 Kjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA TPUMEpPAX POJIb U MecTO (Pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YyHOM KAPTUHBI MHUpPA, B PAa3BUTUHA COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITEIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHEHHS W3YyYCHHBIX (U3UUYECKUX MOJICTICH:
MarepualibHasi TOYKa, UHEepLHaIbHAsl CUCTEMAa OTCYETa, a0COIIOTHO TBEPAOE TENO,
WJICATBHBIN ra3, MOAEIN CTPOCHHS Ta30B, KUIAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUYECKUI 3apsi]l IPU pelieHuu (U3NYeCcKuX 3a1ay;



pacro3HaBaTh (QpU3MUECKUE SIBICHUS (MPOIECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXAaHUKU, MOJICKYJISIPHO-KUHETUUYECKOW TEOpUHM CTPOCHHS BEIIECTBA U
AJEKTPOJAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJIMHEWHOE
JBIKEHHE, CBOOOJHOE TAJEHUE Tel, JBWKEHHE IO OKPYKHOCTH, HWHEPIUS,
B3auMojielcTBUE Tel, nuddy3usi, OPOYHOBCKOE JIBIXKEHHUE, CTPOCHUE KUIKOCTEH
1 TBEPJIBIX TEJ, U3BMEHEHUE 00BhEMA TeJl MPU HarpeBaHUU (OXJIAXKIECHUH ), TETIOBOE
paBHOBECHUE, HCIApEHHE, KOHJEHCAlMs, IUIaBJICHUE, KPUCTALIU3AIUS, KUIICHHE,
BJIQYKHOCTbh BO3/TyXa, MOBBIIICHUE JIABJIICHUS ra3a Mpy €ro HarpeBaHUM B 3aKPHITOM
COoCy/e, CBs3b MEXKIY MapaMeTpaMyd COCTOSIHUSI Ta3a B M30Ipoleccax,
AJIEKTpU3aLUs TEJl, B3AUMOJECHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXAaHUYECKOE JIBHKEHHUE, MCTOJB3Yysl (DU3NYECKUE BEIIMYUHBI:
KOOpAWHATA, MyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHHME, Macca Teja, CHIIa,
UMITYJIbC TeJa, KMHETUYECKasl YHEPTUsi, MOTCHIIMAJIbHAS HHEPTHs, MeXaHW4YecKas
paboTa, MeXaHMYEeCKas MOIINHOCTh, NPH OMHCAaHWW TMPABWIBHO TPAKTOBATH
(GU3UYECKU CMBICII HCTOJB3yEMbIX BEJIMYMH, HX OO0O3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIME JAHHYIO (DU3NYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMU;

OTMHUCHIBATh H3YyYCHHBIC TEIJIOBBIE CBOWCTBA TEI U TEIJIOBBIC SIBICHHUS,
UCTIONIb3Y (U3MUECKHe BEIWYMHBI: JaBJICHHE Tas3a, TeMIeparypa, CpeIHss
KMHETUYECKasi SHEPTUsl XaOTHYECKOTO JABUIKEHHS MOJIEKYJI, CPEIHEKBaApaTHUYHAs
CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (OUIIMEHT TOJIE3HOTO JEWCTBUSI TEIJIOBOTO JBUTraTeNsl; MpPU OMHCAHHUH
NPaBWIBHO TPAKTOBaTh (PU3MUYECKHI CMBICT HMCHOJIB3YEMbIX BEIWYMH, WX
000O3HAaUEHUsI W EOUHUIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIINE JAHHYIO
(Gu3NUECKYI0 BEIMYUHY C IPYTUMU BETUYNHAM;

ONUCHIBATh U3YUECHHBIE PJIEKTPUUECKUE CBOMCTBA BEIIECTBA U 3JIEKTPUUYECKHUE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUYECKUE BETUUMHBI: DJICKTPUUECKHUM 3apsi,
ANEKTPUUYECKOE MOJI€, HAMPSKEHHOCTh MOJISI, MOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB,;
Ipy ONMHCAHWHM TPABWIBHO TPAKTOBATh (DU3MUECKHH CMBICI HCIOIb3YEMBbIX
BEeIIMYMH, WX O0O3HAYECHHUS W CJAWHHIIBI; YKa3blBaTh (POPMYIIBI, CBS3BIBAIOIINE
TaHHYI0 (U3UYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATH (PUBUUYECKHUE TPOIECCHl U SBJICHUS, HCTOIB3Ys (DU3UUECKUE
3aKOHBI ¥ MPUHIUINBIL: 3aKOH BceMupHOTo TsArotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpAHEHUsS MEXaHMYECKON DSHEpPruM, 3aKOH COXPAaHEHUS HWMIYJIbCa,
MPUHIHUIT CYNEPHO3UIUA CUJI, HNPUHIUI PaBHOMPABUS HHEPLHUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEHEN KMHETUYECKOW PHEPTrUU TEIJIOBOTO JBUKEHUSI MOJIEKYI C
a0COJIFOTHOM TeMmepaTypol, MEPBbIM 3aKOH TEPMOJAMHAMUKHU, 3aKOH COXPAHEHUS
ANEKTPUYECKOro 3apsifga, 3akoH KynoHa, mpu 3TOM pas3inyarh CIOBECHYIO



(GOpMyIHPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAKCHUE W YCIOBHUS (TPaHUIIHI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIUIBI JCHCTBUS MAaIllWH, NPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3inNdaTh YCJIOBHS WX O€30MAaCHOTO WCIOJB30BAHUS B
MOBCETHEBHOM KU3HU;

BBITIOJHATE JKCIEPUMEHTBI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUA U
MPOIIECCOB C HCITOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX H3MEPCHHM, IMPU ITOM
dbopmynupoBaTh TpoOJeMy/3agady U TUMNOTE3y Yy4eOHOro IKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIIONKEHHOTO O0OPYTOBaHUS, IMPOBOJUTH OIBIT H
(GbOopMyITHpPOBATH BHIBOBL;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHHS (PU3NUYSCKUX BEITUYUH, TIPH
STOM BBIOMpPaTh ONTHMAJBHBIA CHOCOO M3MEPEHHUS W HCIOJBb30BaTh HM3BECTHBIC
METOJIbI OIICHKH TOTPEIIHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (U3MYECKMMHM  BEJIUYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX H3MEPCHHUH, MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(GUKCHpOBaTh PE3YNIBTATHl TOJYYCHHOW 3aBUCHUMOCTH (DM3UYCCKUX BEIMYHUH B
BUJIE TAOJUIT U Tpa(HKOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHUS;

coOro/IaTh mpaBuia OE30MacHOTO TpyJa MPHU MPOBEICHUN WCCICTOBAHUN B
pamMKax ydeOHOro »HKCIIEPUMEHTa, Yy4eOHO-HCCIIEIOBATEIbCKON U MPOEKTHOM
JESTENBHOCTH C MCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPONCTB U J1AOOPATOPHOTO
o0opyI0BaHuS;

pemiatb pacy€THhIE 3a7ayd C SIBHO 3aJaHHOM (U3HUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHaJN3a YCIOBUA 3aa4H
BBIOMpPATh (HPU3UYECKYIO MOJECINb, BBIIACIATh (U3UUYCCKUE BEIUYHHBI B (DOPMYIIHI,
HEOOXOUMBIE ISl €€ pelleHus, MPOBOAUTh PAcU€Thl U OLIEHUBATh PEATHHOCTD
MOJIYYEHHOTO 3HAYCHUS (PU3NUYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/1a4M: BHICTPAUBATh JJOTUYECKU HEMPOTUBOPEUNBYIO
[EMOYKY PACCYXACHHI C OMOpOoNd Ha H3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3uvecKue SIBICHUS;

UCIIONb30BATh npyd  pelieHud  y4eOHBIX ~ 3aJad  COBpPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUH IS TIOUCKA, CTPYKTYPUPOBAHMUS, HHTEPIIPETAIIUN
U TIPEJICTABICHUS Y4eOHON M HAYYHO-TIOMYJISIPHON WH(GOPMAIINH, TIOTYyYEeHHON 13

Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATH MOJTYIaeMYH0 HH(POPMAIIHIO;

IPUBOJUTH MIPUMEPHI BKIIaJIa POCCUUCKUX U 3apYOCIKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MPOIECCOB OKPYXKAIOIIETO MHUpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTH;

UCTIOJIb30BaTh TEOPETUUYECKHUE 3HAHMS MO (PU3UKE B TMOBCETHEBHOUN KU3HH
TSt o0ecredeHus: 6e30MacHOCTH TP O0paIeHny ¢ TPUOOpPaMH M TEXHUISCKUMU



YCTPOMCTBAMHU, JJISI COXPAHEHHUS 3[I0POBbS U COOJIOJICHUS] HOPM SKOJOTHUYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TpyNme C BBHIIOJHEHUEM pa3IUYHBIX COIMATBHBIX POJIEH,
IJIAHUPOBaTh pabOTy TPYIIbI, palMOHATIBLHO pacHpeAcssiTh O0S3aHHOCTH U
IJIAHUPOBATh ACATEIIBHOCTh B HECTAHAAPTHBIX CUTYaIUsAX, aJ€KBATHO OLCHUBATH
BKJIQJI KQXJI0TO U3 YYACTHUKOB TPYIIIIBI B PEIICHUE paccMaTpUBaeMOi MpoOIeMBbl.

K xonmy oOyuenuss B 11 kjacce mpeIMeTHBIC pe3yiabTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha TpUMEpax poJib U MeCTo (Pu3uku B GHOPMUPOBAHUU
COBPEMEHHOM HAay4YHOMW KApTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOW AEATEIbHOCTH JIIOJICH, LEIOCTHOCTh M €IMHCTBO
bu3nYecKol KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBl TMPUMEHEHUS] W3YYCHHBIX (PUIHMYECKUX MOJICIICH:
TOYEYHBIN ANEKTPUUECKUMN 3aps, JIyd CBETA, TOUYCUHBIH UCTOYHUK CBETA, siCpHAs
MOJICJIb aTOMa, HYKJIOHHAs MOJEJb aTOMHOTO sipa MPH PEIICHUH (PU3HYECKUX
3a1ay;

pacrio3HaBaTh (pU3HYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATh UX HA OCHOBE
3aKOHOB JJICKTPOJMHAMUKHN M KBAHTOBOU (PUBMKH: AJIEKTPUUECKAs] MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MarHUTHOE JEHCTBHS TOKa, B3aUMOJICHCTBUE
MAarHuTOB, JJEKTPOMArHUTHAs WHAYKIUSA, JACHCTBUE MArHUTHOTO TIOJIA Ha
NPOBOAHUK C TOKOM W JBIDKYIIMMCS 3apsl, DJEKTPOMArHUTHbBIE KOJEOaHUS U
BOJIHBI, MPSIMOJIMHEMTHOE pPACHPOCTPAHEHUE CBETA, OTPAKECHHE, IPEIOMIICHHE,
uHTepdepenuus, audpakuuMs W MOJSpU3alUsg CBETa, JHUCIEpCUs CBETa,
doToanekrpuueckuii 3pdext (pororddekT), cBeTOBOE NaBICHHUE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHAass M HUCKYCCTBEHHas
PaANOAKTUBHOCTH;

ONKUCHIBATh W3YUYEHHBIE CBOWCTBA BEUIECTBA (AIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYI0  MPOBOJMMOCTh  pPa3M4YHBIX  Cped) U
AIIEKTPOMArHUTHBIC SIBIICHUS (TPOIECCHI), HWCIONB3Ys (DU3MYecKrne BETMYHHBI:
JJEKTPUYECKUM 3apsiji, CWJIA TOKA, JIEKTPUUECKOE HAIPSIKEHUE, 3JIEKTPUYECKOE
COTPOTHBIICHHE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOJABIDKYINAs CHiia, paboTa TOKa,
WHAYKUMS MarHuTHOrO IoJisA, cwia Amnepa, cuna JlopeHma, WHAYKTUBHOCTH
KaTyIIKHA, SHEPrUsl JJIEKTPUUYECKOIO M MAarHUTHOIO IMOJIEW, MEPUOJ MU YacToTa
KojeOaHmii B KoyieOaTeIbHOM KOHTYpe, 3apsiji W CHiIa TOoKa B TIpOIecce
TapMOHUYECKUX DJICKTPOMAarHUTHBIX KoJieOaHu#, (OKYCHOE pacCTOsSHUE U
ONTHYECKAasl CHUJIa JIMH3bl, IPU OINHUCAHUU MPABUIBHO TPAKTOBATh (DPU3UUYECKUI
CMBIC HCIOJb3YEMbIX BEJIIMYMH, HX OOO3HAUYEHUS U €AUHUIbI, YKa3bIBaTh
GopMynibl, CBS3BIBAIOIIME JaHHYKO (U3NYECKYI0 BEIUYHUHY C JpPYTUMH
BEJIMYMHAMU;



ONUCHIBATh H3YYCHHBIC KBAHTOBBIC SIBIICHUS M MPOLECCHI, HCHOJIb3Ys
bu3nUecKue BEIUMYMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETa, SHEPrUsi U UMNYJbC (JOTOHA, IEPUOJI TIOJIypacnaa, SHEPTUs CBSI3U
aTOMHBIX SIJIEp, MPU OMUCAHUM MPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICI
WCIIOIb3YEMbIX BEJIWYWH, UX OOO3HAYEHUs] W €IUHHUIIBI, yKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIOIINE JIAHHYIO (U3MYECKYIO BEJIUYMHY C JPYTUMH BEIMYHHAMH,
BBIYUCIISITh 3HaUeHUE (PU3NUYECKONM BEJIMUUHBI,

aHAJTU3UPOBATh (PU3UYECKUE MPOLECCHl U SIBICHUS, UCIOIB3YSd (PU3MUYECKUE
3aKOHbI M TMPUHLMUIBL: 3aKOH OMa, 3aKOHBI MOCJIEAOBATEIBHOIO U MapauieIbHOIO
COCIMHEHUSI TPOBOJHUKOB, 3akOH Jlxoyns—JleHla, 3aKkOH 3JIEKTPOMArHUTHOU
WHJIYKI[MU, 3aKOH MPSIMOJIMHEWMHOTO PACIpOCTPAHEHHSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODiHImTeHa misa doTodddexTa,
3aKOH COXPAHEHHUS JHEPruHU, 3aKOH COXPAHECHUS HMMITYJIbCa, 3aKOH COXpPaHCHUS
3JIEKTPUYECKOTO 3apsiia, 3aKOH COXPAHEHUs] MAacCOBOTO 4ucia, moctynartel bopa,
3aKOH PaJIMOAKTHUBHOIO pacmaja, Mpu 3TOM pa3iinyaTh CJIOBECHYIO (OPMYITUPOBKY
3aKOHA, €r0 MaTeMaTHYEeCKOE BBIPAXEHHUE M YCJIOBHUS (TpaHUIlBI, OO0JACTH)
IPUMEHUMOCTH;

ONpeAesTh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TMOJIsi TPOBOHUKA
C TOKOM, cuibl Amnepa u cuibl JlopeHna;

CTPOUTh U OIKCHIBATh H300paKEHHE, CO3/1aBAEMOE ILJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBITMIOJHATh DKCHEPUMEHTHl IO UCCIIENOBaHUIO (DU3UYECKUX SBJICHUNA U
IPOLIECCOB C HCIOJIb30BAHUEM IMPAMBIX M KOCBEHHBIX H3MEPEHUI: MPU 3TOM
dbopmynupoBaTh TpoOJEMy/3aady H THIOTE3y Yy4eOHOro DKCIEPHMEHTA,
coOupaTh YCTaHOBKY M3 TMPEIOKEHHOTO O00pYI0BaHHUS, MPOBOAUTH OIBIT U
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITh MPSMbIE M KOCBEHHBIE U3MEPEHHS (PU3NYECKUX BEIUYUH, TIPU
TOM BBIOMPATH ONTHUMAJBHBIN CIOCOO HM3MEpPEHUsS W HUCIOJb30BaTh M3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKHX BEIWYMH C HCIOJIb30BAHHEM
NPSAMBIX HM3MEPEHHIl: TMPU HSTOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHUPOBATH
PE3yNbTATHl MOJYYEHHOW 3aBHCHUMOCTH (PU3MUECKUX BEIMYUH B BHUJIE TaOIUIl U
rpaduKoB, AenaTh BEIBOABI MO pe3yIbTaTaM MUCCIICT0BAHMS,

coOmoaTh mpaBuiia 0€30MAaCHOTO TpyAa MPHU MPOBEJACHUU HUCCICAOBAHUI B
pamMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-MCCIIEeNOBATEIBCKOH W MPOCKTHOU
JEATENIbHOCTU C HUCIOJIb30BAHUEM HM3MEPUTEIBHBIX YCTPOWCTB U J1a0OPATOPHOIO
000opyI0BaHNS;

pemiaTth pacy€THhIE 3aJaudl C SBHO 3aJlaHHOW (PU3UYECKOM MOJIETbIO,
UCIIONb3Ys (PU3HUYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIU3a YCIOBHUS 3a/1auu



BbIOMpATh (PU3NYECKYI0 MOJAEIb, BBIACHATh (PU3NUYECKUE BEIUYUHBI U (POPMYIIBI,
HEeoOXoIUMbIe NIl €€ pElIeHHs], TPOBOJUTh PAacUYEThl U OLIEHUBATh PEaJTbHOCTh
MOJIYYEHHOI'0 3HAYCHUs (PU3HUECKON BETUYMHBI;

pelaTh KaYeCTBEHHbIE 3a/1a4i: BHICTPAUBATh JOTUYECKA HEMPOTUBOPEUNBYIO
LEMOYKY PACCYXACHUI C OMopold Ha M3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH H
buzndecKue sIBICHUS;

UCIIONB30BaTh  NpPU  pPEIIEHMH  y4yeOHBIX  3aJady  COBpPEMEHHBIE
UH(OPMAIIMOHHBIE TEXHOJIOTUU JJIs IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAL[UU
U TIPEJICTAaBICHUS YUeOHOM 1 HAYYHO-TIONYJISIPHON UH(GOPMAIINH, TOTYyYEHHON 13

Pa3TUYHBIX UICTOYHUKOB, KpUTHYECKU aHATIU3UPOBATH MOTy4aeMyt0 HHPOpMaIHIO;

OOBSICHATh MPUHIUIBI JEHCTBUS MAallUMH, NPUOOPOB M TEXHUYECKHUX

YCTPOMCTB, pa3nuyaTh YCIOBHUS UX 0€30MaCHOr0 MCIOJIb30BAaHUS B MOBCEIHEBHOM

KU3HU;

PUBOJUTH MPUMEPHI BKIIAJA POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE MPOIIECCOB OKPYXKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS MO (PU3UKE B IMOBCEIHEBHOM >KU3HU
uist o0ecrieyeHus: 0€30MacHOCTH MpU OOpaleHUuU ¢ MPUOOpaMu U TEXHUYECKUMU
yCTPOWCTBAaMH, Ul COXPAHEHUS 3JI0POBbS U COOJIIOJEHUS HOPM SKOJIOTHUYECKOTO
IIOBEJICHUS B OKpY’KaroIlel cpene;

paboTatb B TpyHNe C BBIMOJIHEHUEM pAa3IMYHBIX COLHAJIBHBIX pOJEH,
IUIaHUPOBaTh PAa0OTy TPYMNIbI, PALUOHAIBHO pacHpeiesiaTh OOA3aHHOCTH MU
IUIAHUPOBATh JESATEIIBHOCTh B HECTAHAAPTHBIX CUTYaAllUsX, aJI€KBAaTHO OLCHUBATbH
BKJIa/1 K&KJJOTO U3 YYaCTHUKOB I'PYMIIBl B PEIIEHNE PAaCCMaTPUBAEMOM POOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
HaumeHnoBaHue pa3/iesioB ¥ TeM uugpoBbie
Ne n/m P Konrpoabubie | Ilpakruyeckue (1ucbp )
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Pa3znea 1. DUBUKA U METO/Ibl HAYUHOI'O ITO3HAHUA
bu6moreka [IOK
11 ®u3nKa ¥ METOJIbl HAYYHOT'O MIO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro mo pazaeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kuiematitia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 flumamuica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpPAaHECHHS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7FA1bE72
Wroro no pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJAUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETHUECKOU 9 1 bubnunoreka [IOK
' Teopuu https://m.edsoo.ru/7f41bf72
bubmmoreka [JOK
3.2 10 1
OCHOBBI TEpMO IHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BELECTBA. 5 bubnuoreka LIOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazneny

24

Pazpen 4. JIEKTPOAUHAMUKA

bu6mmoreka [JOK
41 uekTpocTatiia 10 https://m.edso0.ru/7f41bf72
49 [TocTosiHHBIN neKTpUYecKuil TOK. TOKM B 12 bubnuorexka [IOK
' Pa3IIMYHBIX CpeIax https://m.edso0.ru/7f41bf72
Hroro no pazneny 22
PeszepBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68



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

11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM uu@poBbIe
Ne i/ P Kontpoasubie | Ilpakrnueckue (ucbp )
NPorpaMmbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Pazpen 1. JIEKTPOAUHAMUKA
11 MarunuTHoOE€ 110J1€. DIEKTPOMarHUTHAS 11 1 3 bubnuoteka [IOK
' UHIyKIHS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHWSI U BOJIHbBI
21 MexaHn4ecKre U 3JIEKTPOMarHuTHbIE 9 1 bubnuoreka [IOK
' Kosie6anus https://m.edsoo.ru/7f41c97¢c
59 MexaHn4ecKre U 3JIEKTPOMarHuTHbIE 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
2.3 O 10 3
frHKa https://m.edsoo.ru/7f41c97c
Hroro mo pazaeny 24

Pazzen 3. OCHOBBI CHEIIUAJIbHOM TEOPUU OTHOCHUTEJIbHOCTH

31 OcCHOBBI clieUaIbHOM TEOPUU 4 1 bubnunoreka [IOK
' OTHOCHUTEJIbHOCTHU https://m.edsoo.ru/7f41c97c
Wroro no pazaeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
. bubnuoreka [IOK
4.1 DNIeMEHThI KBAaHTOBOW ONTUKH 6 https://m.edsoo.ru/7fA1c97¢
4.2 Crpoenue aroma 4 bubnuoreka [IOK



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/7f41c97¢c

4.3 ATOMHOE AP0

bubmuoreka [IOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny

15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DneMeHTbl aCTPOHOMUU U aCTPOPU3UKI 7 Et?ri?/?r?iiiiﬁ?/fﬂlc%c
Hroro no pazneny 7
Pazgen 6. OBOBLIAIOIIEE TIOBTOPEHUE

61 | Oobumonee nowtopernie ‘ o oo AL
Hroro no pazzneny 4
PeszepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68



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




IHHOYPOYHOE INTAHUPOBAHHUE

10 KJIIACC
KosnyecTBo 4acoB DJIeKTPOHHbIE
Ne ara nudpoBbie
Tema ypoka Konrpoubusbie | IlpakTuyeckue A op
n/m Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoTbl
pecypcbl
®u3rKa — HayKa O IPUPOJIE.
1 Hayunsie MeT(z[K bl HOSPHZE-II/UI 1 bubmmorexa [OK
yi 8 https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B
9 (hopMUpPOBaHUHU COBPEMEHHOM 1 bubnuoteka [IOK
HAy4YHOM KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU IEATEIHbHOCTH JOACH
Mexannueckoe IBIKEHUE.
OTHOCHTENBHOCTh MEXaHUYECKOTO bubnuoreka [IOK
3 1
nBrokeHus. [lepemernienre, CKOpoCThb, https://m.edsoo.ru/ff0c3508
yCKOpEHHe
4 PaBHOMEpHOE IpsAMOTTMHENHOE 1 bubmuoreka [IOK
IBIDKEHHE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NTPSAMOIMHEITHOE 1 bubnuoreka [IOK
IBIDKEHHE https://m.edsoo.ru/ff0c372¢
5 CBoOoiHOE masieHue. Y CKOpeHue 1 bubnunoreka [IOK
CBOOOJHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBosmmHeliHO€ IBUKEHUE.
7 JIBrm>keHre MaTepruagibHOM TOUKH 110 1 bubmorexa [TOK
P https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTHU
8 [Ipunuun otHOocUTenbHOCTH ["anumnes. 1 bu6nmoreka [JOK



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

NHepunanpHbIE CUCTEMBI OTCUETA.
Ilepsbiit 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

bu6mmoreka [JOK

9 CYIIEPIIO3UIINY CUI. BTOpO# 3aK0oH
yrep H p N https://m.edsoo.ru/ff0c3be8
HreroTona yist MaTepraibHON TOUKH

10 Tperuii 3akoH HproToHa 114 bubmmoreka [JOK
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TArotenus. Cuna

11 TsokecTd. IlepBas kocMHuuecKas bubmmorexa [JOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoteka [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuia tpenust. KordbdbunueHT tpeHus..

13 Cuia cin OTI/IBneI({bI/Iq:IH u BP;F)II)(GHHH bubmiorexa OK

P P https://m.edsoo.ru/ff0c3f76
Tena B )KUIKOCTH WJIH Ta3e
[TocTymarensHOE U BpamaTebHOE

1 JBIKEHHUE a0COJIFOTHO TBEPJIOTO TEIa. bu6mmoreka [JOK
Mowment cuiasbl. [1nedo cuibl. YcmoBus https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPIOTO Tela
Nmmynsc MaTepuanbHOM TOUKH,

15 CHUCTEMBI MAaTEPHUAIILHBIX TOYCK. bu6mmoreka [JOK
WMiynbc cuiibpl. 3aKOH COXPAaHEHUS https://m.edsoo.ru/ff0c43d6
uMItyasca. PeakTuBHOE ABIKEHHE
PaboTa 1 MOIITHOCTH CHJIBIL.

16 Kunernueckas sHeprust MaTrepuaibHOM bubnunoreka [IOK
Touku. Teopema 06 u3MeHEeHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKOW IHEPTUn

17 [ToTreHumanbHas SHEpPrusl. bu6nmoreka [JOK



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

[MoreHumansHas SHEPTUs yupyro
nepopMHUpPOBAHHON IPYKUHBI.
[MoreHumanpHas SHEPrus Te1a BOIU3U
MIOBEPXHOCTU 3eMIIU

https://m.edsoo.ru/ff0c461a

18

[ToTreHumanbHbIe U HENOTEHIIMATbHBIC
cuiibl. CBs3b pabOTHI
HETIOTEHIIMATIBHBIX CHJI C UI3MEHEHUEM
MEXaHMYECKOW PHEPTUU CUCTEMBI TEIl.
3aK0OH COXpaHEHHUs MEXaHUYECKOU
SHEPTUH

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

19

JlabopaTtopnas paboTa
«MccnemoBanue CBsI3U pabOTHI CHIIBI C
M3MEHEHUEM MEXaHUYECKON PHEPTUHU
TeJa Ha IPUMEPE PaCTSIKEHUS
PE3UMHOBOTO JKT'yTa

20

KonTtponbHas paboTa 1mo teme
«Kunematuka. Jlunamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

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

21

OcHOBHBIE TOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKOM Teopuu. bpoyHOBCKOE
nsuxenue. Auddysus

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

22

XapakTep ABUKECHUS U
B3aNMOJICHCTBHS YaCTUI] BEILIECTBA.
Moenu cTpoeHus ra3oB, KUIKOCTEN
U TBEPABIX TEN

23

Macca MOJICKYIIL. KommuectBo
BemiecTBa. IloctosHHAs ABoraz[po

24

Tennosoe pasHoBecue. Temneparypa
u e€ usMepenue. Illkana reMmeparyp



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

Lenbcus

Wneanpusii ras 8 MKT. OcHOBHOE

bub6mmoreka [JOK

25 ypaBaenue MKT https://m.edsoo.ru/ff0c4fde
AOcoJTIOTHAsl TEMIIEpaTypa Kak Mepa

26 CpeaHEeNd KUHETUYECKOM SHEPruun bubnuoteka [IOK
JBUKECHUSI MOJIEKYJ. Y DaBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona

27 3akoH JlanmbToHa. ["a30BbIE 3aKOHBI
JlabopaTtopnas paboTa

28 «MccnenoBanme 3aBUCUMOCTH MEXIY
rapamMeTpamMu COCTOSTHHSI
Pa3peKEeHHOTO ra3a»

29 H3omnporiecchl B nacaIbHOM ra3e u ux bu6mmoreka [JOK
rpaduvecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sueprus
TEPMOJIUHAMHYECKON CUCTEMBI U

30 crroco0nI €€ m3MeHeHus. KoanyecTBo bubmuoreka [IOK
TEIJIOTHl U paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
SHEPrusi 0JHOATOMHOIO UEATLHOTO
rasa

31 Buabl Terutonepenaun Bubmorexa HOK

https://m.edsoo.ru/ff0c5¢c36
VY aenpHas TEI0EMKOCTD BEIIECTBA.
bu6nmoreka [JOK
32 KonunuecTBo TemnoTel npu
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AnuadaTHbIN Mpo1Iecc

33 IlepBrlii 3aKOH TEPMOIMHAMUKH U €TO bu6nuoreka LIOK
IIPUMEHEHHE K U30IIpoLieccam https://m.edsoo.ru/ffOcSefc

34 HeoOpatumocTs mpo1eccos B bubnuoreka [IOK



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

npupone. Bropoii 3akoH
TCPMO AUHAMHKHU

https://m.edsoo.ru/ff0c6230

[Tpunnun aeiicteus u K11/ remioBoi

bu6mmoreka [JOK

3 MalIUHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KI1/]
37 DKoJoru4eckue npooaemMsl
TETUIOPHEPTeTHKI
38 O6o0matomuii ypok «MomnekymnspHas bubnuoteka [IOK
¢uznka. OCHOBBI TEPMOIUHAMUKIY https://m.edsoo.ru/ff0c6938
KoutponsHas pabora no teme
39 «MountekynsipHas ¢usnka. OCHOBBI brbmmorexa [TOK
YIEP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHUKH
40 [TapooOpazoBanue 1 KOHIEHCAITHS. bubnnoreka [IOK
Hcnapenue u kurnenne https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS M OTHOCUTEIIbHAS
41 BJI&YKHOCTH BO31yXa. HachleHHbIH bubmorexa [IOK
AYXa. - https://m.edsoo.ru/ff0c64d8
nap
Trépnoe Teno. Kpucramnmueckue u
amopdHbIe Tela. AHU30TPOITHS bubnuoreka [IOK
42 -
CBOMCTB KpHCTaLIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctaiibl. CoBpeMEeHHbIE MaTEpUaITbI
[1naBneHue u KpucTaLIU3AIHUAL.
43 VY ienpHast TeI10Ta MiiaBjieHUus bubmmorexa [IOK
s ' https://m.edsoo.ru/ff0c6708
CyOnumarus
bu6nmoreka [JOK
44
YpaBHEHHE TeILIOBOrO bananca https://m.edsoo.ru/ff0c6820
45 DnekTpusalus Ten. DIeKTPUIECKU bubnmoreka [JOK

3apsn. Z[Ba BHJA SJICKTPUUCCKUX

https://m.edsoo.ru/ff0c6bcc



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

3apsizioB

[TpoBOIHUKH, AUIIIEKTPUKHU U

bu6mmoreka [JOK

46 IOJIYIIPOBOJHUKU. 3aKOH COXpAHEHUS
YHpOBOA p https://m.edsoo.ru/ffOcébcc
AIEKTPUUECKOTO 3apsia
BsaumoneiicTBue 3apsiioB. 3akoH
47 Kynona. ToueuHslii 2JIEKTpUYECKUI bubmmorexa HOK
¥ ) https://m.edsoo.ru/ff0c6ced
3apsiz
Hanpsisk€HHOCTB 27EKTPUIECKOTO
48 nons. [IpuHnmn cyneprnosunun bubnuorexka [IOK
AJIEKTPUYECKUX TToJer. JInann https://m.edsoo.ru/ff0c6df2
HaPsHKEHHOCTH
PaboTa cui anexTpocTaTHueckoro
49 noJs. [Torennman. PasHocTh bubmorexa LHOK
) ’ https://m.edsoo.ru/ff0c6f00
MOTEHIHAJIOB
ITpoBOAHUKH U JUDIIEKTPUKHU B
P P bu6mmoreka [JOK
50 ANEKTPOCTATHYECKOM II0JIE.
https://m.edsoo.ru/ff0c7018
JluanekTpudeckas MpOHUIIAEMOCTh
bu6mmoreka [JOK
51 OnexTpoéMkocTh. KoHmencaro
P A p https://m.edsoo.ru/ff0c7126
DIeKTPOEMKOCTD TIJIOCKOTO
52 KOHIEeHcaTopa. DHeprus 3apsnLKEHHOTO bubmorexa IOK
g pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIeHCaTopa
53 JlaGopaTtopHnas padota "M3mepenune
EKTPOEMKOCTH KOHJeHcaTopa”
[IpuHIMIT 1EUCTBHS U IPUMEHEHHUE
54 KOHJICHCATOPOB, KOMHPOBATHHOTO

ammapara, CTpyHHOIro IpuHTepa.
DnexTpocTaTHdecKas 3alura.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
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3azeMIIeHUE AIEKTPOIPHOOPOB

55

DNEeKTpUUYECKUH TOK, YCIOBUS €ro
cyuiecTBoBaHus. [I0CTOSTHHBIN TOK.
Cuna toka. Hanpsbkenue.
Conporusinenue. 3akoH Oma Jyist
ydacTka Lenu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
MpOBOHUKOB. JIabopaTopHas paboTa
«M3ydeHune cMenraHHOTO COeANHEHHUS
PE3UCTOPOBY

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

57

PaboTa 1 MOIITHOCTH ANMEKTPHUIECKOTO
Toka. 3akoH J[xoynsa-Jlenua

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

58

3axon Oma Jy1st TOJTHOH (3aMKHYTOM )
anekTpuueckor nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«3mepenue DJIC ucrouHuka Toka u
€ro BHYTPEHHETO COMPOTUBIICHUS»

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

59

DneKTpOHHas MPOBOIUMOCTE TBEPABIX
METaJIOB. 3aBUCUMOCTD
COMPOTHBIICHUS METAIIJIOB OT
Temmeparypbl. CBEpXIpOBOIUMOCTD

60

DNEKTPUUECKUI TOK B BAKYyME.
CBolicTBa 2IIEKTPOHHBIX ITYYKOB

61

[TomynpoBoAHUKH, WX COOCTBEHHas U
npuMecHasi mpoBoauMocTh. CBoICTBa
p—n-nepexoxa. [loaynpoBoaHUKOBbIE
pruOOpPHI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae



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

DIEKTPUYECKUM TOK B pacCTBOpax 1
pacruiaBax 3JIeKTPOJIUTOB. bubnmoreka [JOK
62 1
DIEKTPOTUTHYECKAS TUCCOIHALIMSL. https://m.edsoo.ru/ff0c82ba
DneKTpon3
DNEeKTPUYECKUN TOK B ra3ax.
63 CaMocTosATENbHBIN U 1 bubnuoreka [IOK
HECAMOCTOSTENbHBIN pa3psal. MoaHuUs. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npudopsl U
YCTPOWCTBA U UX IPAKTUYECKOE bubnuoreka [IOK
64 1
npuMeHeHue. [IpaBuiia TeXHUKN https://m.edsoo.ru/ff0c86fc
0€3011acHOCTH
65 O6o0maromuii ypox 1 bubnuoreka [IOK
«INEKTPOAMHAMUKA https://m.edsoo.ru/ff0c88be
KonTtponbHas paboTa mo teme
66 «Qnekrpocratuka. [locTosHHbBIN 1 bubnnoreka [IOK
aieKkTpuueckuii Tok. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX CpeIax»
PezepBHblit ypok. KonTposbHas bubnuoreka [IOK
67 1
pabota no Teme "DneKTpoaHaMUKA" https://m.edsoo.ru/ff0c8c56
68 PesepBHbIit ypok. O60061maronuit ypok 1 bubnuoreka [IOK
o TemaM 10 kiacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
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11 KJIACC

KosmmmuecTBo yacos DJIeKTPOHHbIE
o
‘:;n Tema ypoka Beero Kourpoubnublie | IIpakrnueckue fl[:;:e}[l/[ﬂ ngg)a[;2E:Teﬂbﬂble
padoThI padoThI pecypest
[TocTOSIHHBIC MarHUTHI B UX

1 B3auMo/ieiicTBe. MarHuTHOE TojJie. 1 bubmmoreka [JOK
Bexktop maruutHOM MHAYKIMU. JInHUN https://m.edsoo.ru/ff0c9778
MarHUTHON WMHIYKITUU
MarauTHO€ MoJjie MPOBOTHUKA C

9 TokoM. OmbIT Dpcrena. 1 bubnuoteka [IOK
B3anmoaericTBre NpoBOHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue 1 1 bubnnoreka [IOK
MarHUTHOTO TOJISI KATYIIKH C TOKOMY https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHMTHOTO TOJISl HA
MPOBOJHUK ¢ TokOM. Cuita Amrepa.

4 JlaGopaTtopHnas pabota 1 1 bubnuoreka [IOK
«UccaenoBanue neiicTBUA https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM)

JleiicTBre MarHUTHOTO TOJISL HA

5 JBUKYILYIOCS 3apPSKEHHYIO YAaCTHUILY. 1 bubnunoreka [IOK
Cuna Jlopenna. PaboTa cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnexTpoMarHuTHas HHIyKius. [loTok

6 BEKTOpa MarHuTHOU nuaykuuu. J/C 1
WHJYKIUU. 3aKOH 3J€KTPOMarHUTHOM



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

nHaykuuu Papanes

JlabopaTtopHnas pabota
«HccnenoBanue sBICHUS
BHCKTpOMaFHI/ITHOI\/JI UHIAYKIOHUN»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cal50

NupykTuBHOCTSH. SIBIEHUE
camouHaykuuu. DJ1C caMOMHAYyKIU Y.
DHEeprusi MAarHUTHOTO TIOJIS KaTYIIKH C
TOKOM. DJIEKTPOMArHUTHOE TI0JIe

bubmmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IIEKTPOMArHUTHI, 3JIEKTPOIBUTATEb,
YCKOPHUTENH 3JIEMEHTAPHBIX YacTHL],
MHIYKIIMOHHAs 11€Yb

10

O6o0matomuii ypok «Marautaoe
noJie. DIEKTPOMAarHUTHAST HHIYKIIHS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTtponbHas paboTa 1mo teme
«MarauTHoO€ MoJIE.
DNeKTpOMarHuTHas MHIYKIIHS)Y

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOTHBIE MEXaHUYECKHE
kosnebanus. ['apmonnueckue
KoJneOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHU.
[IpeBpaienue sHeprun

bubmuoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JIaGopatopHas paborta
«HccnenoBanue 3aBUCMMOCTH
nepro/ia Majblx KojeOaHuii rpy3a Ha
HUTH OT JUTMHBI HUTH U MAcChl Ipy3a»

14

Koneb6arenbublit koHTYp. CBOOOIHBIE

bubnmoreka [JOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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OJICKTPOMArHUTHBIC KoJieOaHus B
nacaJbHOM KoJIe0aTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKUMU U
OJICKTPOMArHUTHBIMU KoJIe0aHUSIMHU

15

®opmyna TomcoHna. 3akoH
COXPAaHCHUA SHEPI'UH B UACAIBHOM
KoJie0aTeIbHOM KOHTYpE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

[Ipencrasnenue o 3aTyXarOmux
KojeOaHusx. BelHyXIeHHbIE
MeXaHWJecKHe Konebanus. Pe3oHaHc.
BI)IHY)K)ICHHI)Ie BHGKTPOMBFHI/ITHBIC
KoJIeOaHus

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

17

[Tepemennsbiii TOk. CuHYyCOMAQIBHBIN
MepeMEeHHbINA TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JecTByIOlIee 3HAYEHUE CUJIbI TOKA U
HaNPSHKCHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpouszBoacTso,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUU

19

YCTpOHCTBO U MPAKTHYECKOE
MIPUMEHEHHE JIEKTPUUECKOTO 3BOHKA,
reHepaTopa NePeMEeHHOr0 TOKa,
JIMHUH 3JIEKTpoIIepead

bubnuoreka [IOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKHE PUCKHU IIPU
IIPOU3BOJICTBE AIIEKTPOIHEPTUH.
KynpeTypa ncnosib30BaHus
IEKTPOIHEPTUH B IOBCETHEBHOM
KHU3HU



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

Mexannueckue BOJIHBI, YCJIOBUA
pacnpoctpanenus. [Tepuoa. Ckopoctsb

bubmuoreka [IOK

21
pacrnpoCTpaHEHUs U JIJIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Toniepeunsie U MPOAOILHBIE BOJIHBI
29 3ByK. CKOpOCTb 3ByKa. ' poMKOCTB bubnuoteka [IOK
3ByKa. Boicora ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHBIE BOJHBI, UX
23 cBoiicTBa u ckopocTs. [lIkana Bubnuorexa LIOK
p ' https://m.edsoo.ru/ffOccfe0
ANIEKTPOMArHUTHBIX BOJIH
[IpuHIATIBI paTIOCBS3YU U
24 TeneBuieHus. PazButue cpencTs
cBs3u. Pagnonokanus
o5 KonTtponbras pabota «Konedbanus u bubnnoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHeNHOE pacpoCTpaHEHHE
%6 CBETa B OJJHOPOIHOM Cpejie. bubnuoreka [IOK
ToueuHslilt ICTOUYHMK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxxeHue cBeTa. 3aKOHbI
27 oTpaxeHnus csera. [loctpoenue bubmorexa [TOK
P . P https://m.edsoo.ru/ff0cd4e0
M300paKe€HMil B IJIOCKOM 3epKalie
[Ipenomiienue csera. [lonHoe
08 BHYTpeHHee oTpakeHue. [ IpenenbHblil bubnunoreka [IOK
YTOJI IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTPaKEHUS
29 JIaGopatopHas padota «/3mepeHue bubnuoreka LIOK
[IOKa3aTels IPEJIOMIIEHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunzsl. [loctpoenue nzo0OpakeHuit B bubnuoreka [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. DopMyna TOHKOM JIMH3BI.
YBenuueHue JuH3bI

https://m.edsoo.ru/ffOcddle

JlabopaTtopnas pabota

31 «HccnenoBanne CBOMCTB
M300paXKeHUH B IMH3aX)
Hucnepcus cBera. ClI0KHBINA COCTaB
32 6enoro cseta. L{Ber. JlabopaTopHas
pabora «Habmronenue aucrepcuu
CBETa»
33 WNurepdepennus cera. Audpakuus bubnuoreka [IOK
ceeta. [ludpakumnonnas pemeTka https://m.edsoo.ru/ff0ced22
34 [TorepeyHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tongpuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTruueckne mpuOOPHI M YCTPONCTBA U
YCJIOBHS UX 0€3011aCHOTO IPUMEHEHHUS
['panuIIBI IPUMEHUMOCTH
36 KJIaccu4eckoil MexaHuku. [locTynaTel bubmuoreka [IOK
CIICIMAIbHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeqieHe BpeMEHH U COKpaIlcHUE Bubmorexa HOK
P P https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U UMITYJIbC PEISTUBUCTCKOM
38 yacTHIbl. CBSA3b MACCHI C DHEPTUEH U bubmmorexa [IOK
' P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUsl OKOS
KonTtponbHas padora «OnTuka.
P P N bubnuoreka [IOK
39 OcHOBBI cnienMaNbHOM Teopun

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
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®otonbl. @opmyna [nanka. Jueprus

bubmuoreka [IOK

40
U UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHNE
bu6mmoreka [JOK
41 oto3ddekra. O A.T.
(porosppexra. Ombrrr https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl porodddekra. YpaBHenue
42 917'IHHIT€§I)H3 )IJ'(Iif)I(b(l)OTOB(l)(Il))CKTa brbmmorexa [TOK
) https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» porosddexra
JlaBnieaune cBera. Onbrtser [1. H.
43 JlebeneBa. XMHUUeCcKO€e IEHCTBHE bubmorexa [OK
Acka. a1 https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckne ycTpoucTBa U
MPaKTUYECKOE MPUMCHCHHE:
44
dboTosmeMeHT, (OTOIATIHK,
COJIHEUHas OaTapesi, CBETOIHO/T
45 Pemenne 3amad mo TeMe «JIEMEHTBI bubnuoreka [IOK
KBAHTOBOM ONTHKIY https://m.edsoo.ru/ff0d0302
Mozenrs atoma Tomcora. ONBITHI
46 Pezepdopna o paccesHuro o-4actu bubmmorexa [IOK
pOOPA p e https://m.edsoo.ru/ff0d091a
[InanerapHas Mojaenb aToMa
bubmuoreka [IOK
47 I1 b
OCTyHaTRl bopa https://m.edsoo.ru/ff0dOafa
W3znyuenne u nmoriolieHne (HOTOHOB
48 I I/I}l]'lqe exone aTOMEIll:: 0 HO?O OBHA bubnnorexa [JOK
p pEXOA N A P https://m.edsoo.ru/ff0dOafa
SHEpPTUU Ha Apyroil. Buasl criekTpoB
BoaHoBbIe cBoMcTBa yacTHL. BOJIHBI
. " bubnuoreka [IOK
49 ne bpoiina. KopnyckynspHo-

BOJIHOBOM AyaJnu3M. CrnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYXKACHHOC HU3JIYYCHUC

50

OTkpbITHE paInOAKTUBHOCTU. OTIBITHI
Pesepdopaa o onpeneneHuno cocraBa

PAaAOAKTUBHOI'O U3TYUCHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

o1

CgoiicTBa anba-, 6era-, raMma-
n3inydyeHus. BousHue
PaIMOAaKTUBHOCTH HA YKHBBIC
OpTraHU3MBI

52

OTKpbITHE TPOTOHA U HEUTPOHA.
N3otomel. Anbda-pacma.
DNEeKTPOHHBIN U O3UTPOHHBIH Oera-
pacnan. ['aMmma-u3nyyenue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBS3U HYKJIOHOB B SIpE.
Snepnbie peakuun. SnepHblid
peaktop. [Ipo0iaembl, IEPCTIEKTUBHI,
9KOJIOTUYECKHE ACTICKTHI SIACPHOM
SHEPreTUKU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DnieMeHTapHbIe YacTullbl. OTKpBITHE
Mo3uTpoHa. MeToabl HAOMIOACHUS U
perucTpauu 31eMeHTapHbIX YaCTHII.
Kpyrasiit ctonn «®yHnameHTanbHble
B3auMo/ieicTBUs. EnquHCTBO
(bu3nuecKOil KapTUHBI MUPA»

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

55

Bun 38é3aH0r0 Heba. Co3Be3aus,
SIpKUE 3BE3/IbI, TUIAHETHI, KX BUMMOE
nexkenne. CoJlHeUHas cucTeMa

56

Connue. ConHeuHas akTUBHOCTb.
Hcrounuk sneprun ConHua 1 3B€371



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

57

3BE3/1bI, KX OCHOBHEIE
XapaKTEePUCTUKHU. 3BE3/IbI TJIABHOU
MocCJeI0BaTeNIbHOCTH. BHyTpeHHEee
cTpoenue 38€3/1. CoBpeMEHHbIE
MPEACTABJICHUS O IPOUCXOXKICHUH U
sBosronnu CoJiHIIA U 3BE3]T

58

Mneunstii [Tyte — Hama ["aakTuka.
[Tonoxenue n apmxenue CoyiHLa B
lNamaktuke. ['anmaktuku. Y€pHbie
JBIPBI B IAPAX TATAKTHK

59

Bcenennas. Pa3zberanue rajakTuk.
Teopus boispmoro B3peIBa.
PennkroBoe uznydyeHue.
Meraranaktuka

60

Hepemennsie mpoGieMbl aCTpOHOMUHT

61

KonTtponbHas padbota « 31eMeHThI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06matomuii ypok. Poiib pusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax IesATeIbHOCTH
YyeJI0BEKa

63

O6o06maromuit ypok. Pons u mecto
(U3UKU ¥ aCTPOHOMUHU B
COBPEMEHHOM HaAy4HOU KapTUHE MUpa

64

O6o6maromuit ypok. Posb
¢bu3nyeckoit Teopun B GOPMUPOBAHUI
npeacTaBiIeHu 0 Guzndeckoi
KapTHUHE MUPA




Oo6o06maromuit ypok. Mecto
(bu3n4IecKoi KapTHHBI MUPA B 001IIEM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX IPEJCTABICHUN O IPUPOJIE
66 PesepBHbIi ypok. MarautHoe noe. 1
DneKTpOMarHuTHasE WHIYKITUS
PesepBubriit ypok. Ontrka. OCHOBBI
67 CHEIHATLHOM Teoprun 1
OTHOCHUTEJIBHOCTHU
Pesepnsrii ypok. KBantoBas ¢puznka.
bu6mmoreka [JOK
68 DeMeHTBl aCTPOHOMHHU U 1
https://m.edsoo.ru/ff0d1784
acTpopU3NKI
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYEHUKA

METOANYECKHUE MATEPHUAJIbBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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