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IHHOACHUTEJBHASA 3AIINCKA

Pa6ouas nmporpamma no ¢usuke ans 10-11 kmaccoB pa3paboTana Ha OCHOBE:
o [Ipukaza MunucrepctBa mpocsiuieHuss P® ot 31.05.2021 Ne287 «O6
yTBEPKJIEHUU (penepanbHOro TroCyJapCTBEHHOTO 00Opa3oBaTeIbHOTO  CTaHAapTa
OCHOBHOro obmiero obpazoBanusi» u Ilpukaza MunucrtepctBa mnpocsiiieHus: PO ot
16.11.2022 Ne993 «OO6 ytBepxkaeHun deaepaibHol 00pa3oBaTEIbHON MPOrpaMMBbl
OCHOBHOTO 00IIIEr0 0Opa30BaHUs»;
. yaeOnoro mmana MOY CIII Nell1;
o denepanbHOTO NIepedHs yueOHnkoB Ha 2024-2025 y4eOHbIl TO/, B COOTBETCTBUN
C YTBEPXKAEHHBIM IpuKa3zoM MwunHucrepcrsa npocpsmenus PO or 21.09.2022 Ne858
«O0 yTBepxkAeHUN (eepaIbHOrO IMEpeyHsi YYEeOHUKOB», PEKOMEHJOBAHHBIX K
UCIIOJIb30BaHUIO B 00pa30BaTEIbHOM IPOLIECCE;
o dI'OC 0O00;
u oopmieHa B cooTBeTCTBUM ¢ JOKabHbIM akToM MOV CII Nelll «ITonoxxenue o
paboueit mporpamme» ot 01.09.2024r. Ne405.

[IporpaMmMa 1o @usuke ©0a30BOrO0 YpOBHS Ha YpPOBHE CpEAHEro OOLIEero
oOpa3oBaHMs pa3pabOoTaHa Ha OCHOBE MOJOXEHUM M TpeOOBaHMN K pe3yjbTaTam
OCBOEHHSI OCHOBHOW 00pa30BaTeNbHON MporpaMMel, npeacrasieHHbix B @I'OC COO, a
Takke ¢ yd€toM QeaepaibHON paboyell mporpaMMmbl BOCHUTAHUS WM KOHIECHIIUU
npenojaBanus ydeOHoro mnpeamera «®dusmka» B 00pa3oBaTeNbHBIX OpraHU3aLUIX
Poccutiickoii @enepanyu, peann3yroX OCHOBHBIE 00pa30BaTeIbHbIE TPOTrPAMMBI.

Conmepxanue mporpaMMbl 1o (U3MKE HalpaBlIeHO Ha (opMmupoBaHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydarommxcsa 10—11 kiaccoB npu 00ydeHuu ux
¢u3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-AESTENBHOCTHOIO MOIXO/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM GI'OC COO k miaHupyeMbIM
JMYHOCTHBIM, MPEIMETHBIM M METANpeIMETHBIM pe3yJibTaTaM OOYy4YeHHUs, a TaKkKe
YUUTBHIBAET HEOOXOJUMOCTh peaju3aly MEXIPEIMETHBIX CBs3ed (QU3UMKU C
€CTECTBEHHO-HAYYHBIMM YYEOHBIMU MpeAMeTamMu. B Heil omnpenensroTcss OCHOBHBIE
1enu u3ydeHus (U3UKM Ha YpOBHE CpPEIHEro o0IIero oOpa3oBaHUsl, MIAHUPYEMBbIC
pe3yabTaThl OCBOEHHUS Kypca (PU3MKH: JMYHOCTHBIE, METalpeIMETHbIC, MPEIMETHbIC
(Ha 6a30BOM ypOBHE).

[Iporpamma 1o gpu3rKe BKIIOYAET:

e IUJIAHUPYEMBbIE PE3YJIbTAThl OCBOEHUS Kypca U3k Ha 0a30BOM YPOBHE, B TOM

YuClie IPEAMETHBIE PE3YJIbTATHI IO T01aM 00yUYEHUS;

e colepkaHue yuebHoro npeamera «Pusrka» 1o rogam o0ydeHusl.

dusuka Kak Hayka 0 Haubosee oOIMX 3aKOHAaX MPHUPOJBI, BHICTYNAs B Ka4eCTBE
y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY 3HaHUU 00
okpyxatomem wmupe. I[lIkoabHbIH Kypc (QU3NKH — CHUCTEMOOOpa3YIOMMK IS
€CTECTBEHHO-HAYYHbBIX YU€OHBIX MPEIMETOB, OCKOJIBKY (PU3NUYECKUE 3aKOHBI JIEKAT B



OCHOBE TIPOIIECCOB U SIBJICHUH, H3y4aeMbIX XHUMHEH, Ouosorued, ¢Gusndeckon
reorpadgueit u actpoHomuein. Mcnonb3oBaHue U aKTUBHOE MPUMEHEHUE (PU3MYEcKux
3HaHUW OMNpeNeNsieT XapakTep M pPa3BUTHE pPa3HOOOpPA3HBIX TEXHOJOTUH B cdepe
DHEPreTUKH, TPAHCIOPTa, OCBOEHMS KOCMOCA, IOJIYYEHUS HOBBIX MAaTE€pUAIOB C
3aIaHHBIMUA CBOMCTBaMU W Jpyrux. M3ydyeHue (u3MKu BHOCUT OCHOBHOW BKJIaa B
dbopMHpOBaHHE  E€CTECTBEHHO-HAYYHOM  KapTUHBI ~ MHpa  OOydalomuxcs, B
dbopMHpoBaHUE YMEHUN MPUMEHITh HAYYHBIM METOJ] MO3HAHUS MPU BHITTOJIHEHUH UMU
y4€OHBIX UCCIICIOBAHMIA.

B ocHOBy kypca (pu3MKU A7 YPOBHS CpeIHEro oOIiero oopa3oBaHUS MOJOKEH
PAI Uael, KOTOPbIE MOYKHO PACCMATpPUBAaTh KAK MMPUHLIUIBI €M0 MOCTPOEHUS.

Hoess yenocmnocmu. B COOTBETCTBMM C HEH Kypc SBIAETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJEPKHUT MaTepuall U3 BCEX PA3ACIOB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TAK M1 COBPEMEHHOM (DU3UKHU.

Hoes cenepanusayuu. B cOOTBETCTBUU ¢ HEW Marepuai Kypca GU3HKU 00beTUHEH
BOKpPYI (Qu3nyeckux Teopuid. Beaymum B Kypce sBisercs (opMmupoBaHUE
IIPEICTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTEPHH, BEIIECTBE U IOJIE.

Hoes ecymanumapuzayuu. EE peanuzauus nOpeanonaraeT HCIOIb30BaHUE
TYMAaHUTAPHOTO MOTeHIMaNa (U3HMIECKOW HAYKH, OCMBICIICHHE CBSI3U Pa3BUTUA (PUZUKHU
C pa3BUTHEM OOIIECTBAa, a TaKXKe C MHUPOBO33PEHUECKUMH, HPABCTBEHHBIMH MU
HKOJIOTUYECKUMU TPOoOIeMaMu.

Hoes npuknaonou nHanpasenennocmu. Kypc ¢u3uky npesmnosiaraeT 3HaKOMCTBO €
HIUPOKUM KPYTOM TEXHUYECKUX M TEXHOJIOTMUECKUX MPUIOKEHUN U3YYEHHBIX TEOPUI
Y 3aKOHOB.

Hoes  skonoeuzayuu  peanusyercs IOCPEACTBOM  BBEICHHUS  DJIEMEHTOB
COJIEp)KaHusl, MOCBAMIEHHBIX AKOJOTMYECKUM MpoOjeMaM COBPEMEHHOCTH, KOTOPBIE
CBA3aHbl C pPa3BUTHEM TEXHUKHM M TEXHOJIOTHH, a Takke O0O0CYyXIeHus MpoliaemM
PalMOHANBHOTO MPUPOIONOIB30BAHUS U SKOJIOTMYECKOU 0€30MaCHOCTH.

CrepKHEBBIMU 3J€MEHTaMU Kypca (U3MKM Ha YPOBHE CpPEIHEro OOIIEero
oOpa3zoBanusi SBISOTCS  (uznueckue Teopuu (hopMHUpOBaHUE TMPEACTABICHUN O
CTPYKType NOCTpPOEHHUs (U3HUECKONM TEOPHH, POJIM (PYHIAMEHTAJIBHBIX 3aKOHOB H
IPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSAX O NPUPOAE, TPAHULIAX MPUMEHHUMOCTH
TEOPUA, JUIsl OTIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUH U MPOIECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOAXO0/ B Kypce (PU3MKH peau3yeTcs MPEexIe BCEro
3a Cu€T OpraHM3allMd >SKCIEPUMEHTAIBHON JedaTenbHOCTH oOydarommuxcs. Jns
0a30BOro ypoBHS Kypca (U3MKHM — 3TO HCIIOJIb30BAHHWE CHUCTEMbl (HPPOHTATBHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JJAOOPATOPHBIX pabOT, KOTOPBIE B IPOrpaMMe IO
¢bu3nKe 00beIMHEHBI B OO CIMCOK YYEHUYECKHUX MPAKTUYECKUX padboT. Boigenenue
B YKa3aHHOM IE€peyHe JJabopaTOpHBIX paboT, MPOBOAUMBIX ISl KOHTPOJS U OLICHKH,
OCYIIECTBIISIETCSl YYaCTHUKAMH 00pa30BaTEIbHOIO MpoIecca UCXO0/I1 U3 OCOOCHHOCTEM
IJIAaHUPOBAHMS M OCHaIlleHUs KabuHeTa (usuku. [Ipu s3Tom oOecrieunBaeTcs OBIaJEHUE
00yJarouMMuUCs YMEHUSIMU MTPOBOJIUTH KOCBEHHBIE U3MEPEHMUS, UCCIEIOBAHUS



3aBUCHUMOCTEH (PU3NYECKUX BEIMYMH M TOCTAHOBKY ONBITOB IO TPOBEPKE
IPEJIOKEHHBIX TUIIOTES.
Bonblioe BHUMaHME yAENSETCS PELIEHUI0 PACYETHBIX M KAueCTBEHHBIX 3aj]ad.
[Tpu sTOM I pacdy€THBIX 3aJa4 MPHOPUTETOM SIBISIOTCSA 33/Ja4d C SBHO 3a/IaHHOM
dusznyeckoil  MOnENbIO, TMO3BOJSIIONIME TMPUMEHATh  HM3yYCHHBIE 3aKOHBI |
3aKOHOMEPHOCTH KaK M3 OJJHOTO pa3jelsia Kypca, TaK U MHTErpupysl 3HAHUS U3 Pa3HbIX
paznenoB. J{s Ka4eCTBEHHBIX 3a/lad MPUOPUTETOM SIBIISIOTCS 3aJaHUsl Ha OOBSICHEHUE
IPOTEKaHUsl (PU3NYECKUX SIBJICHUA M MPOLECCOB B OKPYKAIOLIEH JKU3HU, TPEOYyIOIIIe
BbIOOpa (hHU3HUECKON MOJENH JUI CUTYallUU MTPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa.
B cootBerctBumn ¢ tpedoBanusiMu PI'OC COO k maTepHaTbHO-TEXHHUYECKOMY
oOecrieyeHnI0 y4eOHOro mporecca 0a30BbIi ypOBEHb Kypca (U3MKM Ha YPOBHE
CpeaHero o0uiero 00pa3oBaHus JOJKEH U3y4aThCs B YCIOBUSAX NPEAMETHOTO KaOMHETA
GU3MKN WM B YCJIOBHMSX HMHTETPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-
HAay4yHOIro LHMKIa. B kaOuHere (QU3MKU AOKHO OBITh HEOOXOAMMOE JabOpaTOpHOE
o0opy/noBaHue IS BBITIOJIHEHUS! YKa3aHHBIX B MporpamMme Mo (PU3MKe yUYeHWYECKUX
IPAKTUYECKUX padOT U AEMOHCTPALlMOHHOE 000pY10BaHUE.
JlemoHcTpannoHHOe 000pyaoBaHue (GOPMUPYETCS B COOTBETCTBUH C MPUHIIMIIOM
MUHUMAJIBHOM JIOCTaTOYHOCTH M O0O0ECHEeYMBAET IIOCTAHOBKY IEPEUMCICHHBIX B
nporpaMme 1o (U3HMKE KIIOYEBBIX JAEMOHCTPAlMW [JIsl UCCIEIOBAHUS H3Yy4aeMbIX
SIBJICHUH U MPOLIECCOB, SMIIUPUYECKUX U (PYyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHEHUM.
JlaGopatopHoe 000pydOBaHME Ui YYEHHYECKHMX NPAKTHUECKUX  padboT
dbopmupyeTcs B BUJIe TEMATHUYECKUX KOMIUIEKTOB M 00ECIIEUMBAETCS B pACUETE OJHOTO
KOMILJIEKTa Ha JBYX oOydaromuxcs. TemaTHueckue KOMIUIEKTBHI JabOpaTOPHOTO
0o0Opy/lOBaHUsl JOJKHBI OBITh TOCTPOEHBI Ha KOMIUIEKCHOM  HCHOJIb30BaHUU
aHAJIOTOBBIX U LU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPUTEIbHBIX CUCTEM
B BUJIe LM(POBBIX JabopaTopuil.
OCHOBHBIMU LEJIIMHU U3y4€HHUs PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:
e (opmMupoBaHuEe UHTEPECA U CTPEMIIEHUS OOYHAIOIINXCS K HAYYHOMY HU3YyUYEHHIO
IPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX M TBOPUYECKHX CIIOCOOHOCTEI;

e pa3BUTUE TMPEACTABICHUI O HAay4YHOM METOJ€ IO3HaHWS W (POPMUPOBAHUE
MCCJIEI0BATENHCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBIICHUSM;

e (opMupoBaHME HAYYHOTO MHUPOBO33PEHHUSI KaK Pe3ysbTaTa HU3y4eHUS OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

e (opmupoBanue yMeHUl OOBSICHITH SIBJICHHUS C HUCIOIb30BaHUEM (DU3UIECKUX

3HAaHUU U HAYYHBIX JOKA3aTeJbCTB;

o (dopMmupoBaHHWE TMPEACTABICHUH O poiau (UMK IS Pa3BUTUSA APYTUX

€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTmxeHnre STUX LeJeil oOecrneuynBaeTcsi pPElIeHHEM CIEAYIOIUX 3a7ad B
npornecce u3ydeHus Kypca GU3NKU Ha ypOBHE CPEIHEro o01ero oopa3oBaHus:



e MpUOOpPETEHHE CHUCTEMBbI 3HAHHU 00 O0HMX (U3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpHUsX, BKIIOYAs  MEXaHUKY, MOJEKYJISIpHYI0O  (QU3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPO(PU3HKH;

e (opMupoBaHuEe YMEHHI MPUMEHITH TCOPETUUCCKUE 3HAHUS I OOBSICHCHUS
bu3nUecKux SBICHUN B MPUPOJE U JIsi MPUHATHUS MPAKTUUYECKUX PEIICHUH B
MOBCEHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB PEIICHUS PA3TMUHBIX 33]1a4 C SIBHO 33aJIaHHON (PU3NYECKON
MOJIEJIbIO, 3a/1a4, TIOJIPa3yMEeBAIOIINX CAMOCTOATEIBHOE CO3/JaHNe (PHU3HUECKOM
MOJIEJIN, aJICKBATHON YCIOBUSAM 3aa4H;

e IOHMMaHUE (PUINYECKHX OCHOB M TPUHIIMIIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKHX MPOIECCOB, UX BIUAHHUS HA OKPYKAIOUIYIO
cpeny;

e OBJAJCHUE METOJIaMH CAMOCTOSITEBHOTO IUIAHUPOBAHUA M MPOBEICHUS
GU3MYECKUX DJKCIEPUMEHTOB, aHaIW3a W WHTEPIpeTannd HWHPOPMAIINH,
OIIPENENICHMS TOCTOBEPHOCTH ITOJIy4YEHHOTO PE3yJIbTaTa;

e CO3JIaHME YCIOBUW [IJIi Pa3BUTUS YMEHUU MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3yuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE CpPEIHEro OOLIEro
obOpazoBanusi orBojuTcsi 136 vacos: B 10 kiacce — 68 vacoB (2 yaca B Heneno), B 11
KJjacce — 68 4acoB (2 yaca B HEZIEIIO).

[Ipennaraempiii B mOporpamme 1o (U3MKE TMepedeHb JIa0OpaTOpPHBIX U
NPaKTUYECKUX paboOT SBISETCS PEKOMEHJOBAaHHBIM, YUYWUTENIb JI€JIa€T  BBIOOP
poOBeNCHUsI J1abOpPaTOPHBIX pabOT W  OMBITOB C YYETOM HWHIUBHIYATBHBIX
0COOEHHOCTEH 00yUYarOIIMXCA.



COIEPKXAHUE OBYYEHUA
10 KJTACC

Pa3znen 1. ®u3nka ¥ MeTOAbI HAYYHOI'0 O3HAHUA

®usuka — Hayka O npupozae. HayduHpie METOABI MO3HAHMS OKPYKAIOLIETO
mupa. Posp JKcnepuMeHTa M TEOpUM B IIPOLIECCE IO3HAHUSA IPUPOIBI.
DKCIEpUMEHT B (PU3HUKE.

MonenupoBanue (pu3nMuecKkux sIBICHUNA U mpoiieccoB. HaydHble rumortessl.
duznyeckne 3aKOHbl U TEOPUH. ['paHHIbI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Ponb u mecto pusuku B GOPMUPOBAHUU COBPEMEHHON HAYYHOM KapTHUHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele ¥ 1U(GPOBBIE HU3MEPUTENIbHBIE TPUOOPBI, KOMIIBIOTEPHBIE
JATYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOTO JIBHXKEHUSI.
Cucrema otcuéra. TpaekTopusi.

[Tepememnienue, CKOpOCTh (CpedHsii CKOPOCTh, MTHOBEHHAs CKOPOCTh) M
YCKOpEHHE MaTepUaIbHON TOYKH, WX TMPOCKIHUU HA OCH CUCTEMBI KOOPAHUHAT.
CioxxeHue nepemMeneHnil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOPEHHOE MPSMOJIMHEWHOe NBkeHue. ['paduku
3aBUCHUMOCTH KOOPDAWHAT, CKOPOCTH, YCKOPEHUS, NYyTH U NEepeMEUICHUS
MaTepUaIbHOM TOYKHU OT BPEMEHH.

CBoOosHOE TIafieHne. Y CKOpeHUe CBOOOIHOTO MaiCHUSI.

KpuBonmuuennoe nBuxkeHue. JIBH)KEHHME  MaTEpUAIIBHOM TOYKH 11O
OKPY>KHOCTH C TIOCTOSSHHOM MO MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb,
nuHeWHas ckopoctTh. Ilepwonm m dactora oOpamienus. LleHTpocTpemMuTenbHOE
YCKOpPEHHUE.

TexHuyeckre yCTpOMCTBA M TMPAKTHUYECKOE MPUMEHEHHE: CIUIOMETD,
JBH)KEHUE CHAPSIOB, LIEMTHBIE U PEMEHHBIE TIEpeIadn.

Jlemoncmpayuu

Mogenb cucTemMbl OTCUéTa, WILTIOCTPAINS KHHEMATHUYECKUX XapaKTePUCTUK
JBHKCHUSL.

[IpeobpazoBanye ABUKEHUN ¢ UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3pEKEHHOM MIPOCTPAHCTBE.



HaGnronenue nBrxkeHusi Tena, OpOLIEHHOrO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAIBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaeHUsI.

Hanpagienne ckopoctu pu ABMKEHUH O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, i1abopamophule pabomuol

N3ydenne HepaBHOMEPHOTO JBUKEHHUS C LEIbIO0 ONPEAEIECHNUS MTHOBEHHOMN
CKOpPOCTH.

UccnenoBanne COOTHOLIEHUS MEXAY MYTAMH, NPOUIACHHBIMU TEJIOM 3a
MOCJIENOBATENbHBIE PAaBHBIE IPOMEKYTKHM BPEMEHHU I[PU PABHOYCKOPEHHOM
JIBH)KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydenne NBUKEHHUS IAPUKA B BI3KOM )KUIKOCTH.

N3yuenue nBuxkeHus Teiia, OPOIIEHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutenbHOCcTH  [anmunes. IlepBeii  3akoH  Herotona.
NuepuuanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. Ipuniun cynepno3unuu cui. Bropou 3akon HeroTona
IUIs. MaTepUaIbHON TOUkU. Tpetnil 3aKkoH HproTOHA 1151 MatepraibHBIX TOYEK.

3akoH BcemMupHOoro Ttarorenusa. Cmina Ttsokectu. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Buapl Tpenus (mokosi, CKoabxkeHus, kaueHnus). Cuna tperusi. Cyxoe
Tpenue. Cuiia TpeHUs CKOJILKEHUS U cujia TpeHus nokos. KoadduumeHT tpenus.
Cuita conpoTUBIICHUS IPU IBUKEHUH TEJA B dKUJIKOCTH WM Tase.

[TocTynarensHOE U BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MoOMEHT cuibl OTHOCUTENIBHO OCH BpauieHus. [liedo cunbl. YcnoBus
paBHOBECUS TBEPAOTO TEJIA.

TexHudeckne YCTpOWCTBA M MPAKTUYECKOE MPUMEHCHHUE: MOAIIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHME NHEPIUM.

CpaBHeHHE Macc B3aUMOJICMCTBYIOIIUX TEJI.

Bropoii 3akoH HerotoHa.

U3smepenue cu.

CrnoxxeHue cuil.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT AehopMaIiuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUCHUS U CKOJIbKEHUS.

VYcnoBust paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, 1abopamopmsvie pabomul

N3yuenue aBmxKeHUs1 OpycKa 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIUX B MPYKUHE U
PE3MHOBOM 00pasiie, OT ux aehopmariiu.

UccnenoBanne yciioBUM paBHOBECHS TBEPAOIO TeJd, UMEIOLIETO OCh
BpAILICHHUS.

Tema 3. 3akonvt coxpanenus 6 mMmexanuke

NMnynbc maTepualbHOM TOUYKHM (TeNla), CHUCTEMbl MaTEpHAIbHBIX TOYEK.
NmMnynbe cuibl U U3MEHEHHE HMMITyJIbCa Tella. 3aKOH COXPAHECHHS HMIYJIbCA.
PeakTuBHOE NBUKEHUE.

PabGora cribl. MOIIIHOCTE CHJIBL.

Kunernueckass sHeprusi MarepuaibHOW TOYkd. Teopema 00 H3MEHEHHUU
KHHETUYECKOU SHEPTUU.

[ToTreHuuanbHas SHEPrusl. [ToTenuuanbHas SHEPTUS yIpyro
neopMupoBaHHOi  mnpyxuHbl. [loTeHIManbHas SHeprus Tena  BOIU3H
MOBEPXHOCTH 3E€MIIH.

[loTennumanbHble W HEMOTEHIWaJdbHbie  Cuibl.  CBsi3b  pabOTHI
HETOTCHIMAIBHBIX CHJI C W3MEHEHMEM MEXaHMYECKON SHEPruu CUCTEMBI TEl.
3aK0H COXpaHEHUS MEXaHUUECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHuyeckre ycTpoHcTBa M MPAKTUYECKOE MPUMEHEHHE: BOAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexoa MOTeHIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Vyenuueckuii axcnepumenm, nabopamopsie pabomol

N3ydenune aOCOMIOTHO HEYNPYroro yjapa ¢ MOMOIIbIO JBYX OJMHAKOBBIX
HUTSIHBIX MasITHUKOB.

UccnenoBanue cBs3u pabOThl CUJIBI C U3MEHEHUEM MEXaHUYECKON IHEPTruu
TeJa Ha MIPUMEpE PACTSKEHHS pE3UHOBOIO JKI'yTa.

Pa3znen 3. MousiekyasipHas pU3UKa U TEPMOJUHAMHUKA

Tema 1. OcHosvl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE MMOJOKEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuxkeHue. Juddysua. Xapakrep ABUKEHUS U
B3aUMOJICCTBUS YacCTHUI[ BemecTtBa. MOJENnu CTPOEHHUS Ta30B, KXKUIAKOCTEU U
TBEPJBIX TENI U OOBICHCHUE CBOMCTB BEIIECTBA Ha OCHOBE ATUX Mojeleid. Macca
u pa3mepbl Mosiekys. KonndecTBo BemiectBa. [locTositHHas ABoraapo.

TermnoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp
Llenscus.



Mopens wuaeanbHOoro ra3za. (OCHOBHOE ypaBHEHHE  MOJIEKYJIIPHO-
KHHETHYECKOW TEOpUU HACAIBHOTO Ta3a. AOCONIOTHAs TeMmreparypa Kak mepa
CpEIHEW KHHETUYECKOMW SHEPTrUM TEIUIOBOTO JABMKEHWs uactull rasza. [llkama
temnepartyp KenbpBuHa. ['a30Bbie 3ak0HBI. YpaBHeHne Menneneesa—KianenpoHa.
3akoH [anproHa. M3ompoueccsl B UACATBHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BelecTBa. ['paduyeckoe MpeAcTaBICHUE H30IMPOIIECCOB: H30TEpMa, H30XO0pa,
n3zo0apa.

TexHudeckre YCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHHE. TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTpOEHUE BellecTBa, GoTorpapuu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUM.

OnbITel 110 1P PY3UN KUAKOCTEN U ra30B.

Mogenb 6pOyHOBCKOTO JIBUYKEHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKAa3bIBAIOIIINE CYIIECTBOBAHHUE MEKMOJIEKYJIIIPHOTO
B3aMMOJECHCTBUA.

Mopens, HIUTIOCTpUpPYIOLIas MPUPOLY AABICHHUS I'a3a HA CTEHKU COCYIa.

OnbIThl, WUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSIHUA WACAIBHOTO Trasa,
U30IPOLECCHI.

Vuenuueckuii skcnepumenm, n1abopamopnsie pabonul

Onpenenenre Maccbl BO31yXa B KIIACCHOW KOMHATE HA OCHOBE M3MEPECHUI
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HUccnegoBanne  3aBUCMMOCTM  MEXAY  HapaMeTpaMud  COCTOSIHHS
Pa3pEeKEHHOTO rasa.

Tema 2. OcHosbl mepmoouHaMuKu

TepmonnHaMuueckass cucremMa. BHyTpeHHSs SHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI M ClIOCOOBI €€ n3MeHeHus. KonnuecTBo TerioTel U padboTta. BHyTpeHHs s
SHEpPrusi  OJHOATOMHOIO  HIOCAIBHOIO  rasa. Buasl  Termionepenauu:
TEIIONPOBOIHOCTh, KOHBEKIUS, U3JIyUEHUE. Y JeNbHAs TEINIOEMKOCTh BEILIECTBA.
KonunyecTBo TemnoTsl npu Tenjaonepeaaye.

[lonsitue 00 anuabaTtHOM mporecce. IlepBblil 3akOH TEPMOAMHAMUKH.
[Ipumenenre mepBOro 3akoHa TEPMOJWHAMHUKHU K HM3omporieccaM. ['padudeckas
WHTEpIpeTanus padoThl Tasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCTh TPOIIECCOB B MPUPOIE.

TemnoBble  MamuHbL.  [IpUHUOMNBI ~ OEWCTBUA ~ TEIUIOBBIX  MAIWH.
[IpeoOpazoBanusi »HEpruyM B TEIUIOBBHIX MamuHax. KoadduimeHT mnojae3Horo
nerictBusl TerioBor MamwmHbl. [ukn KapHo m ero ko3d@uIueHT mOJIe3HOTO
JENCTBUA. DKOJIOTHUECKHUE MPOOJIEMBI TETUIOPHEPTETUKH.



TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE NPUMEHEHUE: JBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOIMIHHUK, KOHIUITUOHED.

Jlemoncmpayuu

N3MeHeHne BHYTpPEHHEW SHEPrUM Tejia MPU COBEPIIEHUU PaOOTHI: BBLIET
npoOku M3 OYTBUIKM MOJ ACHCTBHEM CXATOro BO3AyXa, HarpeBaHue s¢upa B
JATYHHOU TpyOKe MyTEM TpeHUs (BUACOEMOHCTpPALIHS).

N3MeHeHne BHyTpeHHEN SHEpruu (TeMiiepaTypsl) Teaa Ipu TeIionepeaye.

OnelIT 1o ananabaTHOMY pacCUIMPEHUI0 BO3AyXa (OMBIT C BO3IYIIHBIM
OTHHBOM).

Mopenu mnapoBod  TypOWHBI, JBUTATENsl BHYTPEHHErO  CrOpaHUs,
PEaKTUBHOTO IBUTATENS.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3mepenne yaenpHON TEIITOEMKOCTH.

Tema 3. Aepecammnsvie cocmoanus eeuwyecmea. DPazosvie nepexoovl

[Tapoo6pazoBanue U KoHjeHcanud. Vcnapenue u kurneHue. AOGCONIOTHAS U
OTHOCHUTEJIbHASL BIAXHOCTh Bo3ayxa. HacwimeHHblid map. YaenbHas TerioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe teno. Kpucramnmyeckue u amopdHble Tena. AHU30TPOIHS CBOICTB
kpuctaimoB. JKugkue kpucrtamibl. CoBpeMeHHblE MaTepuanbl. [lnaBrneHue u
KpucTayui3aius. Y aelbHas TerioTa rmiasieHus. Cyonumarus.

VYpaBHeHuUE TEMI0BOTO OanaHca.

TexHuyeckue yCTpOHMCTBA M NPAKTUUECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHH MOJTYUYECHHSI COBPEMEHHBIX MATEPHAIIOB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOICTBa HACBIIICHHBIX APOB.

Kunenue npu noHU>KEHHOM JTaBJICHUMU.

CriocoObl u3MepeHus BIaXKHOCTH.

HaGnronenue HarpeBanust 1 IJIaBJIeHUsT KPUCTAJUIMUECKOTO BEIIEeCTBA.

JleMoHcTpalusi KpuCTasioB.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3mepeHne 0THOCUTENLHON BIIAXKHOCTH BO3/yXa.

Paznen 4. DiaeKkTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

OneKkTpu3anus Tel. OJEeKTpudeckuil 3apsiA. [IBa BHIAa 3IEKTPUUECKUX
3apsiioB. [IpoBOAHUKH, AMANEKTPUKU U TOJYINPOBOJAHUKH. 3aKOH COXPaHEHUS
3JIEKTPUYECKOTO 3apsa.

Bzaumopeiicteue 3apsgoB. 3akoH Kynona. ToueuHbld 35€KTpUYECKHI
3apsa. DJeKTpuueckoe mnoje. Hanpsok€HHOCTh anekTpudeckoro nosis. [TpuHumn



CYyHEPHO3ULIHNH DJIEKTPUUECKUX MoJieH. JIMHNN HanpsyKEHHOCTH 3JIEKTPUYECKOTO
TIOJISL.

PaGora cun snekrpocratuueckoro  moiss. I[loreHuman.  PasHocTh
IIOTEHIHAIOB. [IpOBONHMKM W JUANEKTPUKU B DJIEKTPOCTATUYECKOM IIOJIE.
Jlusnextpruyeckasi MpOHUIAEMOCTb.

OnekTpoéMkocTb. KoHaeHcaTtop. DIeKTpoEMKOCTh IIJIOCKOTO KOHJAEHCATOPA.
DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

TexHuyeckne yCTpOHMCTBA M MPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOII,
ANEKTPOMETpP, DJIEKTPOCTATUYECKas 3allluTa, 3a3eMJICHUE JIIEKTPONpPUOOPOB,
KOHJICHCATOpP, KOMUPOBAIIbHBIN allapar, CTPYUHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHLIAIN IEUCTBUSA JIEKTPOMETPA.

B3auMoelicTBrE HA3IEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE T0JIE 3APSIKEHHBIX TEIl.

IIpOBOAHUKH B 2JIEKTPOCTATUYECKOM I10JIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMDAEKTPUKU B 3JIEKTPOCTATHYECKOM I10J1€.3aBUCUMOCTD JJIEKTPOEMKOCTH
IJIOCKOTO KOHJEHCAaTOpa OT IUIOIIAAW IUIACTHUH, PACCTOSHUSA MEXKIY HUMH U
JIUBJIEKTPUYECKOU IIPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

N3mepenne 35eKTpOoEMKOCTH KOHIEHCATOPA.

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

ONEeKTpUYECKUA TOK. YCJIOBHUS CYIIECTBOBAHMS JJIEKTPHUUECKOTO TOKA.
Nctounuku Toka. Cuna Toka. [IocTOSIHHBIN TOK.

Hanpspxkenue. 3akon OMa 1 y9acTKa LeTH.

DJIEKTPUYECKOE COMPOTUBIICHHE. Y EIBHOE CONPOTUBIICHUE BEIIECTBA.
ITocnenoBarenbHOE, TapalIEIbHOE, CMEIIAHHOE COEIUHEHUE IIPOBOIHUKOB.

PaGora onextpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MourHOCTS
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIAasi CUJIa U BHYTPEHHEE CONPOTHUBIIEHUWE MCTOYHHMKA TOKA.
3akoH Owma sl TONHOM (3aMKHYTOM) anekTpuueckol uenu. KopoTkoe
3aMBbIKaHHE.

DOneKkTpoHHass  NPOBOAUMOCTH  TBEPIABIX  METAUIOB.  3aBUCHUMOCTh
CONIPOTHUBJIEHUSI METAJLIOB OT TeEMIIEpaTypbl. CBEPXIIPOBOIUMOCTD.

DIIEKTPUYECKUN TOK B BakyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonmynpoBonuuku.  CoOCTBeHHass M TNpPUMECHass  MPOBOJUMOCTD
noJynpoBoIHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHIKOBBIE TPHOOPHI.

ONeKTpuyecknuid TOK B  PacTBOpax M  paciulaBaXx  3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOUALINS. DIEKTPOIH3.



OnexTpuyeckuid TOK B raszax. CaMOCTOATENBHBII M HECAMOCTOSTENIbHBIN
paspsaa. Monunus. 11nazma.

TexHnueckue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: aMIEpMETp,
BOJIBTMETpP, PEOCTAT, HUCTOYHHUKH TOKa, 3JIEKTPOHArpeBaTeiIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE MPUOOPBI, TEPMOMETP COINPOTUBIIECHUS, BaKyyMHBIH
JMOJ, TEPMUCTOPBI U POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN AMO/, FaJIbBAHUKA.

Jlemoncmpayuu

W3mepeHne CUITbl TOKA U HaPSKEHUS.

3aBUCUMOCTh COIIPOTHMBIICHUS LWIMHIPUYECKUX IMPOBOAHUKOB OT JUIMHBI,
IUTOLIAM MONIEPEYHOI0 CEYEHUS U MaTepHUaa.

CMmelaHHOE COEIMHEHNE ITPOBOIHUKOB.

[Ipsamoe wu3MepeHHe HIEKTPOABMKYIIEH cuibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTB CONPOTHUBIIEHHUS METAJUIOB OT TEMIIEPATYyPHI.

IIpoBOIMMOCTE DIIEKTPOIUTOB.

NckpoBoit pa3psaa ¥ IpOBOJAUMOCTb BO3yXaA.

OaHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, 1abopamopivie pabomut

N3yuyeHne cMEmaHHOr0 COEIMHEHNS PE3UCTOPOB.

N3mepenne 31eKTPOABMKYIIEN CHIIBI HCTOYHUKA TOKAa M €r0 BHYTPEHHEIO
CONPOTHUBJICHUS.

HaOnronenue anexTposusa.

MexknpeaMeTHbIE CBS3H

Nzyuenne kypca ¢pusnku 0a3oBoro ypoBHs B 10 kiacce oCyIIecTBIsIETCS C
Y4ETOM COJEP>KATEIBHBIX MEXKIIPEAMETHBIX CBSI3€ C KypcaMH MaTEMaTHUKH,
OMOJIOTUH, XUMUH, TreoTrpaduu U TEXHOJIOTHUH.

Meowxcnpeomemuvie nonsamus, CBI3aHHbIE C W3YYEHHUEM METOIOB HAYyYHOTO
NO3HAHMS: SBJICHUE, HAay4HbIN (akT, rumoresa, (u3nyecKas BEJIUYUHA, 3aKOH,
Teopusi, HAOIIOACHHUE, SKCIIEPUMEHT, MOJIEJINPOBAHNE, MOJIEb, U3MEPEHHE.

Mamemamuxa: pelleHHEe CHCTEMbl YypaBHEHWH, JuHEWHas (yHKIus,
napabona, runepOonia, ux rpaduKu U CBOWCTBA, TPUTOHOMETPUUECKUE PYHKIIUU:
CUHYC, KOCHUHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE€ TPUTOHOMETPUUYECKOE
TOKJIECTBO, BEKTOPBI U UX MPOEKIIUHA Ha OCH KOOPANHAT, CJI0)KEHHE BEKTOPOB.

Buonocus: Mexannueckoe IBHKEHUE B >KUBOM mpupoje, nuddysus, ocmoc,
TEMI000MEH >KUBBIX OPraHU3MOB (BUBI TEIUIONEPEAAUU, TEIUIOBOE PABHOBECHE),
ANIEKTPUYECKHUE SIBJICHUS B )KUBOM MIPUPOJIE.

Xumus: NUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOEHUE AaTOMOB U MOJEKYIL,
MOJIb BEILIECTBA, MOJISIPHASL Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEII, KUIAKOCTEU
Y ra3oB, JEKTPUYECKUE CBOMCTBA METAIIOB, 3JIEKTPOJIMTHYECKAs AUCCOLIMALIMS,
raJbBaHUKA.



I'eocpaghus: BnaxXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3zoBaHUE IBWKEHUI C MCIOJIB30BAHUEM MEXAHU3MOB,
Y4€T TpPEHHUS B TEXHUKE, MOIIIMIIHUKH, HCIOJb30BAHUE 3aKOHA COXPAaHEHMS
UMITyJIbCa B TEXHHUKE (pakera, BOAOMET WU JPYrHE), JBUTATEIb BHYTPEHHEIrO
CrOpaHus, naposasi TypOUHa, OBITOBOM XOJIOAWIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
IIOJIyYEHHUSI COBPEMEHHBIX MAaTEpUAIOB, B TOM YHCJIE HAaHOMAaTEepUaJIOB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKas 3allluTa, 3a3€MJICHHUE 3JEKTPONpHOOpOB,
KCEpOKC, CTPYHHBIH MIPUHTED, 3JEKTPOHArPEBATEbHBIC puOOpHI,
AJIEKTPOOCBETUTENbHBIE TIPUOOPHI, TAJIbBAHUKA.

11 KIIACC

Paznen 4. DjeKTpoAMHAMMKA

Tema 3. Macnummnoe none. IneKmpomazHUMHAA UHOYKYUA

IlocTossnable  MarHuThl.  B3aummojelcTBHE  IOCTOSHHBIX ~ MarHHMTOB.
MarautHoe mnoJie. Bektop MarHuTHOW WHAYKUUHU. [IpuHUMO cyneprno3uiuu
MarHUTHBIX Toed. JIMHMU MarHUTHOW MHAYKUMHU. KapTuHa JTMHUNA MarHUTHOU
WHIYKIIAH T0JII HOCTOSTHHBIX MarHUTOB.

MaruutHoe moJie MPOBOJHMKA C TOKOM. KapThHa JHMHUI WHIYKIIUA
MarHUTHOTO MOJsl JJIMHHOTO MNPSIMOTO MPOBOJIHUKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHUKA, KaTyIIKU ¢ TokoM. OnbIT Dpcrena. BzanmoaeiictBue mpoBOIHUKOB
C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HalIpaBJICHUE.

Cuna Jlopenua, €€ wmoaylb W HampabieHUE. [[BUKEHHE 3apsiKEHHOU
YacCTHUIIbl B OJHOPOJHOM MarHuTHOM MoJjie. Pabota cuisl Jlopenna.

SIBnieHue BNEKTpOMAarHMTHOW MHAYKUMHU. [loTOK BeEkTOpa MAarHUTHOM
WHIYKIMA. OJIEKTPOJABMKYINAs CHUJAa MHIYKIMUA. 3aKOH AJIECKTPOMAarHUTHOU
nHaykuuu Papanes.

BuxpeBoe snekTpuueckoe moJie. DJEKTPOJABWKYIAsl CHJIA WHIYKIUU B
MIPOBOJIHUKE, IBUKYIIIEMCS TTOCTYIATEIBHO B OJJHOPOJHOM MarHUTHOM MOJIE.

[Ipasuno Jlenua.

NHaykTUBHOCTh. SIBlIeHME CaMOUHIAYKIMU. OJIEKTPOABUXKYILAS CHUJA
CaMOUWHTYKIIUH.

DHeprusi MarHUTHOTO TOJIST KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOe TMoje. TeXHUYeCcKHe YCTpPOMCTBA U MPAKTHYECKOE
MPUMEHEHHUE: TIOCTOSHHBIE MArHUTHI, DJJICKTPOMATHUTHI, 3JICKTPOJBUTATEb,
YCKOPHUTEIHU AJIEMEHTAPHBIX YaCTUIl, UHAYKIIMOHHAS 11€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHUE JIEKTPOHHOTO My4YKa MATHUTHBIM TOJIEM.



JIMHUY MHAYKIIMY MarHUTHOT'O ITOJISL.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JlericTBue cuibl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.

SIBneHNE IIEKTPOMAarHUTHOW HHIYKLNH.

[IpaBuno JleHua.

3aBUCUMOCTD AJIEKTPOABUKYILEH CHIIbI UHAYKIIUU OT CKOPOCTH M3MEHEHUS
MAarHATHOTO MOTOKA.

SIBneHne caMOMHIYKIIMH.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomol

M3yueHne MarHuTHOTO I10JIS1 KaTYIIKU C TOKOM.

Hccnenoanue eMCTBUS OCTOSIHHOTO MarHUTa HA PAMKy C TOKOM.

HccnenoBanue SBICHUS JIEKTPOMAarHUTHON UHIYKIIAH.

Paszpneu S. KoJsieOanusi M BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMaZHUMHbIE KONEOAHUA

Konebarenbnast  cucrema. CBOOOAHBIE  MEXaHUYECKHME  KojeOaHMUs.
["apmonnueckue konebanus. [lepuon, yactora, amrumuryaa u (dasza KojaecOaHH.
[IpyxuHHBIN MasgTHUK. MaremaTuuecKkuii MassiTHUK. Y PaBHEHHE IAPMOHUYECKUX
konebanuil. [IpeBpanieHue 3Hepruu Npu rapMOHUYECKUX KOJIECOaAHUSX.

Konebarenbuplii kKOHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIC KoJieOaHUS B
UJCAUTBHOM KOJICOATEIPHOM KOHTYpe. AHAJIOTUS MEXAY MEXaHUYECKUMH U
ANEKTPOMArHUTHBIMU KosieOaHusmu. Popmyna Tomcona. 3akoH coXpaHEHUS
SHEPIruu B UJICaIbHOM K0JIe0aTeIbHOM KOHTYpE.

[Ipencrapienue o 3aTyxawmux KojaeOaHusax. BeIHYK/I€HHbIE MEXaHUUYECKUE
koJieOanusi. Pezonanc. BeiHYX/I€HHBIC 2JIEKTPOMArHUTHBIE KOJICOAHMUSI.

Ilepemennsbiii  Tok. CHHycOUJANbHBIA MEPEMEHHBIH TOK. MOIIHOCTh
NEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ M JCHCTBYIOIIEE 3HAYEHHE CHUJIbI TOKa U
HaMpsLKEHUS.

Tpanchopmarop. [IpousBoacTBo, nepenaya U NOTPeOICHUE IICKTPUIECKON
SHEPruu. DKOJOTUYECKUE PUCKHU MPU MPOU3BOJICTBE AEKTpo3Heprun. KynbTypa
WCTIOJIb30BaHUS AJIEKTPOIHEPTI MU B TIOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA M INPAKTHUYECKOEC MPUMEHEHHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, TMHHUM JJIEKTPOIepeaay.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB KoOJIEOATEIHLHOW CHUCTEMBI (MPYXUHHBIA WA
MaTeMaTUYECKUIl MASTHHK).

Habmronenue 3aryxaromumx KojieOaHui.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Habmonenue pezonanca.



CB0OOOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcumiorpaMmsl (3aBUCUMOCTH CHJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) IS
AJEKTPOMArHUTHBIX KOJICOaAHUMN.

Pe3onanc mnpu mociaegoBaTEIbHOM COCIMHEHUM PE3UCTOpa, KaTYIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogens TMHUYU SIEKTPONEPEAAUH.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

HccnenoBanue 3aBUCUMOCTH NEPUOJA MaNbIX KOJI€OaHUW Ipy3a Ha HUTH OT
JUTMHBI HUTH U Macchl Tpy3a.

HccnenoBanne TMepeMEHHOT0 TOKa B LENM W3 IOCIEAOBATEIBLHO
COEAMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKMpPOMACHUNIHbBLE 60JIHbL

Mexannueckrne BOJHBI, ycioBusa pacnpoctpanenus. l[lepuwon. CkopocTh
pacrpocTpaHeHus W JUIMHA BOJHBL [lomepeyHble W MPOAOJIBHBIE BOJIHBI.
Nurtepdepenius u audpaxius MeXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CJIOBUS M3JIYyUYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3aumHas opuenranus BektopoB E, B, V B anekrpoMarauTtHoii BosHe. CBoiicTBa
AIIEKTPOMATHUTHBIX BOJH: OTpaXEHHE, MPEJIOMIICHUE, MOJspu3anus, JudpaKius,
unTepdepenirs. CKOpocTh 3JEKTPOMArHUTHBIX BOJIH.

[Ixana 31eKTpOMarHuTHHIX BOJIH. [I[prMeHEeHne E€KTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHLIMIBI pauOCBsI3U U TeNeBUACHUS. Paqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOUIEN CPEIbI.

TexHuyeckre yCTpOCTBA M NPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJIbTPa3ByKOBasi AUArHOCTMKA B TEXHUKE M MEIUIIMHE, pajap,
paauonpuEMHUK, TEIEBU30p, aHTeHHa, Tesedon, CBYU-neus.

Jlemoncmpayuu

OO0pazoBaHue M pacpOCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

Kone6umomieecs Teo Kak HCTOYHUK 3BYKa.

HaOmronenue oTpakeHus U PEJIOMIICHUSI MEXaHUYECKUX BOJIH.

Habmronenue natephepeHunu 1 Audpakiiii MEXaHUUeCKUX BOJIH.

3BYKOBO pE30HaHC.

HaGnronenue cBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTATYAOW W
4acTOTOM KOJIeOaHUH.

HUccnenoBanne  CBOMCTB  JJIEKTPOMAarHUTHBIX ~ BOJIH:  OTPAXKEHHUE,
MpesIoMJICHUE, MOspU3anus, Tudpakius, UHTephepeHITUsI.

Tema 3. Onmuka

I'eomerpuueckas ontuka. IIpsMonuHentHOE pacrpoCTpaHEHUE CBETa B
omHOpOoaHOM cpene. JIyu cBera. ToueuHblii HICTOUHUK CBETA.



OTtpaxkenue cBeTa. 3aKOHbI OoTpakeHus cBeTa. [locTpoeHune n3zoOpaxeHui B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3akOHBI TMPEIOMIICHUSI CBeTa. AOCOJIOTHBIN
nokasarenb npeiaomiieHus. [lonHoe BHyTpeHHee oTpaxkenue. [IpenenbHbii yron
MIOJIHOTO BHYTPEHHETO OTPAXKEHUS.

Hucnepcus ceeta. CioxHbIM coctaB Oesoro cBeta. LIBer.

ColOuparomiyie M pacceuBarolue JuH3bl. ToHkass nuH3a. DokycHoe
pacCTOsIHUE M ONTHYECKas cuia TOHKOW JuH3bl. [locTpoeHne n3oOpaxeHuil B
coOuparolx U paccerBarolux JuH3ax. Gopmyna TOHKON JTUH3BI. YBEIUYEHUE,
JABAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKH.

BonnoBas ontuka. Wutepdepenuus cBera. KorepeHTHblE HCTOYHUKH.
VYcaoBus HaOMIOACHUS MAaKCUMYMOB M MHHUMYMOB B HWHTEp(EpPEHLUHUOHHOM
KapTUHE OT JBYX CUH(A3HBIX KOTEPEHTHBIX UICTOYHUKOB.

Hudpakuus cBera. Judpakimonnas pemérka. YciaoBue HaOIOIEHUS
[JIABHBIX ~MAaKCMMYMOB TIpM TMaJ€HUM MOHOXPOMAaTHMYECKOTO CBETa Ha
TU(DPaKIMOHHYIO PEHIETKY.

[Tonapu3zanus ceera.

TexHuyeckre yCTpOCTBA W NPAKTHUYECKOE NPUMEHEHHE: OYKH, JyIa,
doToanmapar, MPOCKIIMOHHBIA ammapar, MHKPOCKOI, TEJIEeCKOI, BOJOKOHHAs
ONTHKA, TU(PpAKIUOHHAS PEHIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpssmMonMHEHOE paclpOCTpaHEHUE, OTPaKEHHWE U MPEIOMJIIEHUE CBETA.
OnTuyeckue MpuOOPHI.

[TomHOE BHyTpeHHEE OoTpaxkeHue. Mozenb CBETOBOA.

UccnenoBanue cBOMCTB N300pakeHUN B JTMH3aX.

Mopenn MUKpOCKoOMa, TEJIECKOIA.

Habmronenune natepdepeHnm cBera.

Hab6nronenue nudpaxiuu ceera.

HaOnronenue nucnepcuu cBera.

[Tonyuenue criekTpa ¢ MOMOIIBIO TIPU3MBL.

[Tony4yenue cnekTpa ¢ MOMOIIbI0 JU(PAKIIUOHHON PEIIETKH.

Habmronenune nonsipu3alinm cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenue nokazatens NpeOMIICHHS CTEKIIA.

UccnenoBanue cBONCTB N300pakeHUM B JIMH3aX.

Habmronenue nucnepcuu cBera.

Pa3znes 6. OCHOBBI CIeUAJIBLHOM TEOPUU OTHOCUTEIbHOCTH



I'pannupl  OPUMEHUMOCTM  KJaccuyeckol — MexaHwku.  llocTynmartsl
CIIELIMAJIBHOW TEOPUM OTHOCUTEIIBHOCTU: HWHBAPHUAHTHOCTH MOJYJSI CKOPOCTH
CBETa B BaKyyMe, PUHIIUIT OTHOCUTEIHHOCTH DUHIIITEITHA.

OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU U COKpAILEHUE
JUTUHBI.

DHEprust U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBs13b MaccChl C S3HEPTUEN U UMITYJILCOM PEISATUBUCTCKON YaCTHULIBI. DHEPTHS
ITOKOS.

Pasznen 7. KanToBas ¢pusuka
Tema 1. Inemenmul KBAHMOBOU ONMUKU
®otonbl. Gopmyna I[lnanka cBs3u SHepruv (POTOHA C €ro YacTOTOM.
DOHeprus ¥ UMIyJIbC HOTOHA.
OtkpeiTie u wuccinenoBanue @orordpdexra. Ombitel A. I'. Cronerosa.

3akonbl Qororddekra. YpaBHeHue OiHmTerHHa s GoTodddekra. «KpacHas
rpanuna» ¢potodddexra.

JlaBnenue ceera. OnbiThl 1. H. JIeGenera.

XUMHYECKOE JICUCTBUE CBETA.

Texnuueckue yCTpOHMCTBa M TMpPaKTUYECKOE NpHUMEHEHHE: (POTOIIIEMEHT,
(doTomaTUMK, COJTHEYHAs OaTtapes, CBETOANO/I.

Jlemoncmpayuu

®oT03(¢heKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeMHETo (GoTodddeKTa.

CBeToauosn.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. OmbiTel Pesepdopna mo paccesHuio o -4acTHII.
[Imanerapuas moxens aroma. Iloctymarel bopa. M3nyyenne u mnorsiomieHue
(OTOHOB MpHU NEpexXoJ€ aroMa € OJHOIO YPOBHS 3HEPruu Ha Apyrou. Bumbl
cnekTpoB. CHIEKTp ypOBHEW 3HEPTUH aToMa BOJAOPO/IA.

BonnoBele cBoricTBa yactuul. Bonnsl ne bpoinsa. KopnyckynsipHo-BoTHOBOM
Ty aJIN3M.

CHoHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuueckue yCTpOMCTBAa M IPAKTUYECKOE MPUMEHEHUE: CIEKTPajIbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbIN KOMIIBIOTED.

Jlemoncmpayuu

Moguens onbita Pesepdopna.

Onpenenenre JUIMHBI BOJIHBI J1a3epa.

HaOmronenue muHeNYaThIX CIIEKTPOB U3ITYUCHUSI.

Jlazep.



Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Ha6nronenue nmuaeitvaToro crnekrpa.

Tema 3. Amomnoe a0po

OKCIEpPUMEHTBI, JOKAa3bIBAIOIINE CIOXHOCTh CTpO€HHUs siapa. OTKpbITHE
panuoaktuBHOCTH.  OmnbiTel  Pesepdopna 1o ompenesieHuro  cocTaBa
pangnoakTUBHOTO u3nyuyeHus. CBolictBa anbda-, Oera-, ramMma-U3JIy4eHUs.
BinsHue pagnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTkpbiTHE TIpOTOHA W HelTpoHa. Hyknmonnas mozens sanapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uucio sapa. M30Torsl.

Anbda-pacnaa. DJEKTPOHHBIM U TO3UTPOHHBIM OeTa-pacmaa. ['amma-
U3IIy4YEHHE. 3aKOH paJl0aKTUBHOIO pacnaja.

DHeprus CBsA3M HYKJIOHOB B sifipe. SAnepHblie cuiibl. JledexT maccel sapa.

Anepnsie peakuuu. [lenenue u cuHTE3 AI€EP.

Anepnsiii peaktop. TepMosaepHbiii cuHTe3. [IpoOiieMbl M TEPCIEKTHBBI
AJIEPHOU SHEPTETUKU. DKOJOTUUECKHE ACTIEKTHI SIEPHON SHEPTETHKHU.

DneMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.

Metonbl HaOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHULL.

@yHaMEeHTalIbHbIE B3auMoOjAeUcTBUS. EQMHCTBO (uU3Myeckoil KapTHUHBI
Mupa.

TexHuyeckue yCTpoMCTBa U IPAKTUYECKOE NPUMEHEHUE: JO3UMETP, Kamepa
BuiibcoHa, siaepHbIil peakTop, aToMHasi 6oMoa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOIINX YaCTHL.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

UccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

OTtanbl pa3BUTHS acTpoHOMMH. IIpUKIagHOE U MHPOBO33PEHYECKOE
3HaYeHUE aCTPOHOMMUH.

Bun 3BéznHoro Heba. Co3Be3nusi, sipkue 3BE3/bI, TUIAHETHI, UX BUAUMOE
JIBHKCHHE.

CoiHeuHast cucrteMa.

Connne. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum CojHIIa W 3BE3L.
3BE3/1bI, UX OCHOBHBIE XapaKTEpUCTHKHU. [[narpamMma «CHEKTpaldbHBIN Kiacc —
CBETUMOCTB». 3BE3AbI TJIABHOM ITOCJICIOBATEILHOCTH. 3aBUCHMOCTH «Macca —
CBETHUMOCTB» JIJIsl 3BE3]l TJIABHOW IMOCIEI0BATEIbHOCTA. BHYTpEeHHEe CTpoeHue
3BE37. COBpEMEHHBIE TPEJICTABICHUS O TTPOUCXOXKICHUHU U 3BoJifoninu CoJiHIa U
3BE3/1. DTanbl )KU3HU 3BE3I.



Mueunsiii [Iyte — Hama ['anaktuka. [lonoxenune u asmxkeHue CoJiHIA B
I'anaktrke. Tunsl ramakTuk. Paguoranaktuku u kBazapbl. YUEpHbBIE ABIPHI B AApax
TaJaKTHK.

Bcenennas. Pacmmpenue Beenennoit. 3akon Xa66ma. Pazberanue rajgakTuk.
Teopus bonbiioro B3peiBa. PEMMKTOBOE U3ITyUYECHUE.

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMUH.

Vuenuueckue nabarooenus

HaGnroneHust HEBOOPYKEHHBIM TJ1a30M C MCIIOJIb30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUH ISl ONIpeIeTICHUs MOJI0KEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be31s1 CEBEpHOIo MOMYIIAPHS U IPKUE 3BE3MBL.

Ha6nronenus B Teneckon Jlynsl, mnanet, Maeuynoro IlyTu.

O0o0maromiee MOBTOPEHUE

Ponp ¢u3uku U acTpOHOMHUUM B DKOHOMHYECKOW, TEXHOJOTHYECKOM,
COIMAJIBHON U 3TUYECKOM chepax JesTeIbHOCTH YEIOBEKa, POJb U MECTO (hHU3UKU
U aCTPOHOMHMHM B COBPEMEHHOM HAy4YHOW KapTUHE MHpPA, POJIb (PU3HYECKOU
Teopuu B (GOPMUPOBAHUU TPEACTABICHUN O (U3UYECKOW KapTUHE MHUpPA, MECTO
bu3nYecKor KapTUHBI MUpa B OOILIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEJACTABJIEHUN O PUPOJIE.

MexknpeaMeTHbIE CBSA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce ocyniecTBisieTcst ¢
YYETOM COJIEPKATENBHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMH MaTE€MaTHKH,
OMoNOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Meoicnpeomemuuvle noHamus, CBSI3aHHbIE C U3YUYEHHUEM METOJIOB HAyYHOTO
MO3HAHUSA: SBJICHUE, HAy4HbIH (akT, Tunore3a, Qpuanyeckas BEIUYWHA, 3aKOH,
TeOpHsl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIHUPOBAHNE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelIeHUE CHCTEMBl YPAaBHEHWW, TPUTOHOMETPUUYECKHE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPbl U HUX NMPOCKLIHMH HA OCH KOOPAWHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC AJIEMEHTAPHBIX (PYHKIMM, MPU3HAKU TOJ00US TpPEYroJbHUKOB,
OmpeIeNICHHE TUIOMIAIU TIIOCKUX (Uryp u o0bEMa Tell.

buonocusa: snexTpuveckue SBICHHUS B KUBOM MpUPOJE, KoJeOaTelbHbIe
JBUXEHUS B )KUBOW MPUPOJIC, ONTUUECKUE SIBJICHUS B KUBOU MPUPOJIE, JTCUCTBUE
paauanny Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOCHHE aTOMOB Y MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTYpa TBEPABIX
T€l, MEXaHU3Mbl OOpa30BaHUA KPUCTAUIMYECKOW PEIIETKH, CIEKTPaJbHBIM
aHaju3.

l'eocpagusa: ™arHuTHBIE TIONMIOCA 3€MJIM, 3aJleKW MArHUTHBIX DY,
(poTochEMKa 3eMHOM MTOBEPXHOCTHU, MPECKA3AHNUE 3EMIIETPSICEHUH.



Texnonocus: JHHUMA DIEKTPONEpENady, TE€HEpaTop IEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, WHIAYKIHMOHHAS II€4b, pajxap, PaavONpPUEMHHK, TEIEBHU30D,
anTenHa, tenedon, CBU-meub, MpoOEKIIMOHHBIN ammapaT, BOJOKOHHAs ONTHKA,
COJIHEYHas OaTapes.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nMka» Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTH JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB.

JINYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3uka» TOKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaroOIuXcCsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHUX  YOCXKICHHH, COOTBETCTBYIOIIHUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Peaau3alii OCHOBHBIX HAIPaBJICHUH
BOCIIUTATEILHOUN ESITEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIUUA 00YUaIOIIEerocs Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO AESATEIBbHOCTh B MHTEPECAX TIPakKIaHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aIuy;

YMEHHE B3aMMOJICCTBOBATH C COLIMATIbHBIMU HHCTUTYTAMH B COOTBETCTBHH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApPHON U BOJOHTEPCKOMN ACATEILHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOU WUJICHTUYHOCTH,
NaTpuOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKCHUSIM
POCCHIMCKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOHYMBOTO OYAyIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHHE K MUPY, BKIIFOYask SCTETUKY Hay4YHOTO TBOPUYECTBA,
NpUCYIIEro (PU3NYECKON HAyKeE;

5) TpyA0BOT0 BOCIIUTAHUSI:



UHTEpEC K pa3lnyHbIM cdepaM MpodhecCHOHATbHON IEATENIbHOCTH, B TOM
YHUCJIE CBA3AHHBIM C (DU3UKON U TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSKEHUU BCEH JKU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJIOOAIBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPYKAIOILIEH Cpelle Ha OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH HKOJOTHMYECKOM HAIpPaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

C()OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus: (QU3MKA  OCYLIECTBISATh  MPOEKTHYID M HCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHIUBUIYAIbHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JEeATEIIbHOCTH, 3aJaBaThb MapaMEeTPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOpPEUYUST B  paccMaTpUBaEMbIX
bu3NYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TIOCJICICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJNHATH PabOTy B  YCJIOBHUSIX  PEAIBHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.
BJIQJIETh HAYYHOW TEPMUHOJOTHEH, KIIFOYEBBIMU TOHSATUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIEA0BATENbCKON U MPOSKTHON ACSITENbHOCTU
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEIHLHOMY MOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJI0B IO3HAHUS;

BJIAJE€Th BUAAMU JIEATEIBHOCTU 110 IMOJYYEHHIO HOBOI'O 3HAHUS, €ro
UHTEPIIPETAllUY, MPeoOpPa3oBaHUI0 W TPHUMEHEHHUIO B Pa3IMYHBIX Y4EOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISITH NPUYMHHO-CJICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3aj4ady,
BBIIBUTaTh TUINOTE3Y €€ pEeLICHMs, HaXOAWTh apryMEHThl I J10Ka3aTelbCTBa
CBOMX YTBEP)K/ICHUH, 331aBaTh IapaMeTPbl U KPUTEPUU PEILICHUS;

aHAIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJICH, PEJIaraTh OPUTHHAIBHBIC TOAXO0/IbI M PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETANI0 WH(GOPMALMK Pa3IUYHbIX BUAOB U (POpM
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHH B PEHICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMtoJieHueM TpeOOBaHUM HSPrOHOMMKH, TEXHUKH OE€30MaCHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yalTu3alliu.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHSA:
OCYUIECTBJISTh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NEeSATEIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTBI;

pPa3BEPHYTO M JIOTMYHO M3JIAraTb CBOK TOYKY 3PEHUS C HMCIOJIB30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
paboThI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh I[EJIA  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHMIKEHHUIO: COCTaBIIATh IUIAH JCHCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbI B
oOIIMIA pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHHMBATh HIAEW C TO3ULUUNA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILLECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbBIE YHHBepcaJbHbIe Yy4eOHbIe NeiiCTBUSA
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IJIaH PEIICHUS] PACUETHBIX M KaueCTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOYTECHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

pacumMpsITh paMKH Y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHI;

Jenatb OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCHUTh KOPPEKTHUBBI B NESTEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJIAJE€Th HABBIKAMM  IO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3yIbTaTOB H
OCHOBaHUIM;



UCITIOJIB30BATh MPUEMBI peIICKCUU IS OLICHKU CUTYaIllH, BEIOOpa BEPHOTO
pEIICHHST;

YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO IPUHUMATH PEHICHUS IO WX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX TMpH aHallM3e pe3yibTaToB
JeSITEIbHOCTH;

MPUHUMATh Ce0s1, TOHUMasi CBOU HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHallM3e pe3yibTaToB
NEeSTEeIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTHX HA OMIHOKH.

B mporecce nocTKEeHUS JTUYHOCTHBIX PE3YJbTaTOB OCBOEHHUS MPOTPAMMBI
no ¢u3uKe IS YPOBHS CpEIHEro o0Iero oOpa3oBaHUs Yy OO0ydYaromuxcs
COBEpUIEHCTBYETCS HIMOIIMOHAILHBIH UHTEJIEKT, IpeAnoararonmii
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOMIETO CTIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHWE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAILHON CQeEpHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE IMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHME, CIIOCOOHOCTh aJanTUPOBAThCS K
AMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAITMH, BKIIOUAOIICH CTPEMJICHUE K JOCTIDKCHHIO IEITH |
ycrexy, ONTUMU3M, WHUIIMATUBHOCThb, YMEHHE JEHCTBOBATH HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TP OCYIICCTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKNBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITIOUYAIOIIUX CITIOCOOHOCTH BHICTPANBATh OTHOIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIMIUXCSI YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B PAKTUYECKOM JIESITEIIbHOCTH JIIOJEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepuajibHas TOYKa, MHEpIUAJIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO TBEPIOE TEIO,
WJICAJIBHBIN I'a3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AEKTPUYECKUH 3apsij] MPU pelIeHnH (PU3NIECKUX 3a/1a4;



pacno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECCHhI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBIDKEHUE, CBOOOJHOE TMaJeHHuE TeJ, IBMKEHUE IO OKPYKHOCTH, HHEpLHS,
B3aumojencTeue Ten, 1uddys3us, OPOYHOBCKOE IBIKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT ITPU HArpEeBaHUH (OXJIAXKICHUH ), TETUIOBOEC
paBHOBECHE, UCIAPEHHUE, KOHACHCAIUS, MIIABJICHUE, KPUCTAIIM3AIUs, KUIICHUE,
BJIQYKHOCTh BO3/lyXa, MMOBBIIICHHE JABJICHU Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXKIY I[apaMeTpaMu COCTOSIHUS Ta3a B HM30Mpolieccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPs/IO0B;

OMUCHIBATh MEXAHUYECKOE JBXKEHUE, UCIMOJNB3Yys (U3UYECKHE BEIMYUHBI:
KOOpAWHATa, MyTh, MEpPEMEIIEHHUE, CKOPOCTh, YCKOPEHHME, Macca Teja, Cuia,
UMITYJIbC T€Jla, KUHETUYECKasli SHEprus, MOTEHUHUAIbHAS SHEPIUsl, MEXaHU4YeCKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWU NPABUIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYMH, UX OOO3HAYCHHS] M EIAUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIIMUHUHY C JAPYTHUMU
BEJINYMHAMU;

ONMUCHIBATh HM3YUYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCTIONIb3Ysl (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi PHEPTUsi Xa0TUYECKOrO JBIXKCHUS MOJICKYJ, CPEIHEKBaJIpaTUYHAs
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padoTra rasa,
KOO (PUIIMEHT TMONEe3HOTO JEUCTBHUS TEIUIOBOTO JIBUTATENsl; TPH OMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, UX
0o0O3HAaUeHUsT W EAWHMIIBI, HAXOAUTh (GOPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIEC AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJIeHUsT (TTPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJIEKTPUUECKUI 3apsi,
ANEKTPUUYECKOE T0JIEe, HAMPSHXKEHHOCTD MOJIsI, TOTEHIMAJ, PAa3HOCTh MOTEHIUAJIOB;
NPy OMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OO0O3HAYEHUS] W EIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBSI3bIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMM;

aHAMM3UPOBATh (PU3UUYECKHE MPOIECChl U SBICHUS, UCIOJB3YS (PU3HMUECKUE
3aKOHBI W TIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUsSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS HMITYJIbCa,
MPUHIUN CYNEPHO3UIIUA CHJI, TPUHIIUIT PABHOIMPABUS HHEPIHUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJAPHO-KMHETUYECKYI0 TEOPHUI0 CTPOEHUS BEIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIIEKTPUUYECKOTO 3apsiga, 3akoH KylioHa, mpw »>TOM pasinyarh CJIOBECHYIO



(GOpMYIMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BHIPAKCHHWE U yCIIOBUS (TPAHMIIB,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIIBI JCHCTBUSA MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOrO UCIOJIb30BAaHUS B
MTOBCEIHEBHOM KU3HH;

BBITIOJTHATh OKCIIEPUMEHTHI 110 HCCIICIOBAHHMIO (PU3WYECKUX SBJICHHA U
MPOIIECCOB C HCMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU STOM
dbopmynupoBath MpodlieMy/3aiadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMNBIT H
bopMyIMpOBaTH BHIBOIBI,

OCYIIECTBIIAThH MPSIMbIC U KOCBEHHBIC U3MEPCHUS (PU3NUECKUX BEIUYHH, TIPH
ATOM BBIOMpaTh ONTUMAJBHBIA CIOCOO M3MEPEHHUS U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN N3MEPEHMUIA;

UCCJENOBAaTh  3aBUCUMOCTH  MEXKIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
UCIIOJB30BAaHUEM TMPSMbBIX H3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATH YCTaHOBKY,
(buKcUpOBaTh pe3yJbTAaThl TMOJYYCHHOW 3aBUCUMOCTU (PUBMYECKUX BEJIUYMH B
BUJI€ TaONUIl U rpadMKOB, AEJIaTh BRIBOABI 10 PE3yIbTaTaM UCCIICIOBAHUS;

coOJII0/IaTh MpaBuiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBaHUN B
paMKax y4eOHOTro OKCIEPUMEHTa, Y4YEOHO-UCCIENOBATENLCKOW U MPOCKTHOM
JIEATEIIBHOCTH C HUCIIOJIb30BAaHUEM H3MEPUTEIIbHBIX YCTPOUCTB U J1aOOPATOPHOIO
000opy1I0BaHUS;

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCTIOJNIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BBIOMpATh (PU3UYECKYI0 MOJECIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOJMMbIC JIsI €€ pEeIICHUs, MPOBOJUTH Pacdy€Thl U OLICHUBATH PEabHOCTh
MOJIY4YE€HHOT0 3HaueHUsI (PU3UYECKON BEJIMUUHBL;

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JOTUYECKU HEIPOTUBOPEUUBYIO
LEMOYKY PACCYKJICHHIl C ONOpOM Ha HM3Y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCIOJB30BaTh  MPU  pEIIeHWHM  y4eOHBIX  3aJad  COBPEMEHHBIC
WH(POpPMAITMOHHBIE TEXHOJIOTHU JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIPEJICTABJICHUS YICOHOW W HAyYHO-TIOMYJIAPHON MHGOPMAIINH, TOTy4YeHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTydaeMyr0 HH()OPMAITHIO;

MIPUBOJUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, OOBSCHEHHE IMPOIECCOB OKPYXKAIOIIEr0 MHUpPa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCITIOJIb30BAaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCETHEBHOW >KU3HU
JUTsi o0ecrieueHus: 6€30MacHOCTH MpU OOpaIleHuH ¢ TPUOOpaMU U TEXHHUYECKUMU



YCTPONCTBAMH, JIJISi COXPAHEHUS 370POBbS M COOJIOECHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TIpYINNE C BBINOJHEHUEM PAa3JIMUHBIX COIMATIBHBIX POJIEH,
IJIAaHUPOBaTh palbOTy TPYIIBI, pPaAlMOHAIBLHO pacCHpeAcssiTh OO0S3aHHOCTH U
IJIAHUPOBATH JACATECIHHOCTh B HECTAHAAPTHBIX CUTYAIMIX, aJ€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINBI B PEIICHUE pacCMaTpUBAEMON MPOOJIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKaTh CHOPMUPOBAHHOCTD Y OOYJAIOIIUXCSI YMECHUM:

JIEMOHCTPHUPOBATh Ha IMpUMEpax pojib M MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKON AEATEIBHOCTH JIFOJACH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECcKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MO/IEIeH:
TOYEUHBIN 3JIEKTPUUECKUMN 3aps/l, JIyd CBETA, TOUCUHBbI UCTOUYHHUK CBETA, SAECpHas
MOJIEIb aTOMa, HYKJIOHHAsl MOJIeJIb aTOMHOTO sifpa MpU peIieHUuU (HU3NYECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKU: DJIEKTPUUYECKAs TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aMMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHuTHAas WHAYKIUs, JACHCTBHE MArHUTHOTO TIOJSI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE PacCIpOCTPAHEHUE CBETAa, OTPAXKEHUE, IPEIOMIICHUE,
uHTepdepeHnus, audpakuus W MOJSpU3alUs CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudecknii 3pdexT (hoTodrddheKT), cBeTOBOS AaBiIeHNUE, BOSHUKHOBEHHE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaINO0aKTUBHOCTB;

ONMUCHIBATh M3YUYEHHbIE CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOAUMOCTH  pPA3JUYHBIX  Cpeda) |
AJIEKTPOMArHUTHBIE SIBJICHUS (MPOIECCHI), HCMOJB3Ysl (PU3MUECKUE BEIUYMHBI:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUUYECKOE HAIPSKEHUE, IICKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, AJEKTPOJBIDKYIIAs CHUJia, paboTa TOKa,
WHIYKIUST MarHUTHOTO TMOJs, cwia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTH
KaTYIIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEepHoJ M YacToTa
KoJieOaHUM B KojebaTeIbHOM KOHTYpe, 3apsii W Ccujla TOoKa B Ipolecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOsIHUE U
ONTHYECKas CWUjla JIMH3bI, MPU ONHUCAHWM TPABUIBLHO TPAKTOBATHh (HHU3MYECCKUIN
CMBICIT HCIIOJIb3YeMBIX BEIWYMH, MX OOO3HAYCHHS W CIAWHHIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JTAHHYIO (DU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;



OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3MYecKrue BEJIMYHMHBI: CKOPOCTh SJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPHOJI TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €JIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONTUE JIAaHHYIO (U3WYECKYI0 BEIWYWHY C JPYTUMH BEJIWYMHAMH,
BBIYUCIISITH 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3MYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3MUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJliIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHYKIINH, 3aKOH MPSMOJUHEUHOTO PaCpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOrO 3apsja, 3aKOH COXPAHEHUsI MAacCOBOrO 4uCia, mocrynarel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3andaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbl, OOJACTH)
MPUMEHUMOCTH;

ONPENIEIIATh HANIPABICHUE BEKTOPA UHAYKIIMM MATHUTHOTO TOJISI TPOBOAHUKA
C TOKOM, CUJIbl AMmIiepa u cuibl JlopeHua;

CTPOUTh M OINHUCHIBATH H300paKEHHE, CO37aBAeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX HM3MEPEHUI: TPU 3TOM
dbopmyupoBath TpobiieMy/3agadyy M THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
bopMyIUpOBaThH BHIBOHI,

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIC
METO/bI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH  (DU3WUYECKUX BEJIUYUH C HCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DHUKCHPOBATH
pE3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (U3MYECKUX BEIUYMH B BHUAE TaOIUIl U
rpaduKoB, AeNaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBaHNUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax ydeOHOro JKCIEpPUMEHTa, Y4eOHO-HUCCIIEIOBATEIbCKOW U TMPOEKTHOM
JESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOWUCTB U JIAOOPATOPHOTO
000pyI0BaHUS;

pemarb pacuéTHbIE 3aJa4¥l C SBHO 3aJaHHOM (DU3MYECKOH MOJICTBIO,
UCIIOJB3Ys (PU3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAIM3a YCIOBHUS 3aJ1auu



BEIOMpaTh (PU3UUECCKYIO MOJCIb, BBIICIATh (DU3UYCCKHE BEITUYUHBI B (DOPMYIIHI,
HEOOXOUMBIC JUIs € PEIICHUs, MPOBOIUTH PAcUEThl M OICHWBATH PEaTbHOCTH
MIOJTy4EHHOTO 3HAUYCHUS (PU3HUSCKOMN BEIINIMHBI;

pelaTh Ka4eCTBEHHbBIC 3aJ[au: BHICTPAMBATh JJOTHUECKU HEMPOTHBOPEUUBYIO
IICTIOYKY PaCCYXJICHUI C ONMOpOH Ha WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh  MPH  PEIICHWW  yYeOHBIX  3aJad  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MTOMCKA, CTPYKTYPUPOBAHUS, HHTCPIPETAIIMH
U TPEJICTaBJICHUS YY4COHOW W HAYYHO-TIONYJISIPHOW WHGOPMAIIMHU, TIOTYYCHHOW U3
pa3IMYHBIX HCTOYHUKOB, KPUTHYCCKH aHATU3UPOBATH MOJTy4aeMyt0 HH(OPMAIIHIO;

OOBSCHATh TIPUHIMITBI JEHCTBUS MAallMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3iMyaTh YCIOBUS UX OC30MACHOTO MCIOJIb30BAaHUS B IMOBCEIHCBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCKHBIX YIECHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOIECCOB OKPYKAIOMIETO MHpAa, B Pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B IMOBCEAHCBHOW JKU3HH
U obecrieueHus: 6€30MacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMU U TEXHUIECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MIOBEJICHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TpyIIE C BBHINOJHCHHEM pPa3JIMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNIBI, PANUOHAIBHO paCHpeleisaTh OOS3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYAIIHMsIX, aJCKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHUKOB I'PYIIIBI B PEIICHUE PACCMATPUBACMON TTPOOJICMEI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3jiejioB H TeM uugpoBbie
Ne n/m P Kontpoabnbie  IIpakruueckue (udpp )
NPOrpaMMblI Bcero o0pa3oBaTesbHbIe
padoThI padoThI
pecypchbl
Paznen 1. PU3UKA U METOAbl HAYUYHOI'O IO3HAHUSA
11 ®u3nKa U METOJbI HAYYHOTO 5 Bbu6moteka [IOK
' HO3HAHUSA https://m.edso0.ru/7f41bf72
Utoro no pazneny 2
Paznea 2. MEXAHUKA
bubmmoteka IIOK
21 Kunemarika > https://m.edso0.ru/7f41bf72
bubnmorexa LIOK
22 Humamika ! https://m.edsoo.ru/7f41bf72
bubnmorexa LIOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO- 9 1 bubmuoreka [IOK
' KHHETHYECKOU TEOPHUH https://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
2 1 1
3 OCHOBEI TEPMOAMHAMITKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

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 pazaeny 24
Paznen 4. JIEKTPOIUHAMUKA
bubnunorexa LIOK

1 UeKTpoCTATHKA 10 https://m.eds00.ru/7f41bf72
4.9 IToCTOSIHHBIN 2JIEKTPUYECKUM TOK. 12 bubmmoreka [JOK

' Toku B pa3iMuHbIX Cpeaax https://m.edsoo.ru/7f41bf72

Utoro no pazneny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME



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

11 KITACC

Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Konrpoabnsie | IIpakTHyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pazjnen 2. KOJIEBAHUSA U BOJIHbI
MexaHn4YecKHue U AIEKTPOMAarHUTHBIE bubnnoreka [JOK
2.1 9 1
KoseOaHus https://m.edsoo.ru/7f41c97c
MexaHn4yecKkne U dJIEKTPOMArHUTHBIE bubnmnorexa [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24
Pa3znen 3. OCHOBBI CIIEITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OcHOBBI cIENMANIBHON TeOpUn 4 1 bubnnoreka [JOK
' OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Paznen 4. KBAHTOBASA ®U3UKA
. bubnmoreka [JOK
4.1 DJIeMEHTHI KBAHTOBOW ONTUKU 6 https://m.edsoo.ru/7fA1c97c



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

bu6mmoreka [IOK
4.2 Crpoetine atoMa 4 https://m.edsoo.ru/7f41c97¢c
bubmuoreka [JOK
43 ATOMHOE AP0 > https://m.edso0.ru/7f41c97c
Hroro mo pazaeny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

51 DJIeMEHTHI aCTPOHOMUU U 7 1 bubnuorexa [JOK
' actpodusuku https://m.edso00.ru/7f41c97c
Hroro no pazneny 7
Pa3nen 6. OBOBLIAIOLIEE TIOBTOPEHUE
bu6mmorexa [IOK
01 Obobwarouiee nosToperie 4 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 4
PeszepBHoe Bpemst 3
OBILIEE KOJIMYECTBO YACOB I1O 68 4 7
I[MPOT'PAMME



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

ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
Jlomoann
TeJbHas
KonuyecTBo yacos
uHpopma
DJIEeKTPOHHbIE nus
Ne ara udpposbie
Tema ypoka Hpax A ungp
n/n ™ U3y4YeHus o0pa3oBaTe/bHbIE
KonTpoan
YecKHU pecypcsl
Bcero | HbIe
e
padoThI
padot
bl
1 ®usuka — Hayka o npupojae. Hayunsie 1 bubnuoteka [JOK
METO/bI ITO3HAHUS OKPYXKAIOLIEro MUpa https://m.edsoo.ru/ff0c32e2
Ponb u MecTo pusuku B popMupoBaHnn
¢ Gopap bu6mmoreka [IOK

2 COBPEMEHHOM Hay4HOH KapTUHBI MHpa, B 1

. . https://m.edsoo.ru/ff0c33e6
IIPAKTUYECKOHN AEATEIbHOCTH JIIOAEH

MexaHn4deckoe IBHKEHHUE. OTHOCUTENBHOCTh

bubmuorexa [JOK
3 MEXaHHUYECKOTO ABIKeHus. [lepemenienue, 1

https://m.edsoo.ru/ff0c3508

CKOPOCTb, YCKOPEHUE

4 PaBHOMEpPHOE IPAMOIIMHENHOE JBUKEHNE 1 Bubmiorexa LIOK
https://m.edso0.ru/ff0c3620

5 PaBHOYCKOpEHHOE TIPSIMOTMHEIHOE ABIKEHUE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c372e

CBobomHOE masienne. Y CKopeHue CBOOOTHOTO bubnmoreka [JOK

HageHus https://m.edsoo.ru/ff0c39cc



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

Kpuonunerinoe npuxenue. [[Brxenue

bu6mmoreka [IOK

7
MaTepUaAIbHOU TOYKH 110 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[Ipunuun otHocuTenbHOCTH ["anumnest.

8 Huepuumansubie cuctemsl otcuera. [lepBoiit bubmmorexa [TOK

pI P https://m.edsoo.ru/ff0c3be8
3akoH HeroToHa
Macca tena. Cuia. IlpunHnun cynepno3unuu
9 cuit. Bropoii 3akon HII))IOTOHa 11?11:1 ’ bubmmorexa LOK
- STOPOH 3 https://m.edso0.ru/ffOc3be8
MaTepUaIbHOU TOYKU

10 Tpernii 3akoH Hpr0TOHA 1151 MaTEpUAIIBHBIX bubnnorexa [JOK
TOYEK https://m.edsoo.ru/ff0c3be8

1 3aKoH BCeMUPHOrO TAroreHus. Cuia TAXKECTH. bubnnorexa [HOK
[lepBas kocMHYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00

bu6mmoreka [JOK

12 Cuia ocTH. 3akoH ['yka. Bec Tena

yipyr K https://m.edsoo.ru/ff0c3e18
Cuina tpenus. Koadunment tpenus. Cuna
13 con OEBJ'IGHI/H[ 1} (11)/1(1) BI/I)KCHI/II/II) Tena B bubmmorexa [TOK
p P https://m.edsoo.ru/ff0c3f76
JKUJIKOCTH WJIH Ta3e
[TocTymarenbHOe 1 BpamnaTeIbHOE TBUKEHUE

14 a0COJIIOTHO TBEPJOTO Tesia. MOMEHT CHIIBI. bubnuotexa [JOK
[Imeqo cumel. YcnoBust paBHOBeCUs TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
Nmmynbe MaTepuanbHOM TOUKH, CUCTEMBI

15 MaTepualbHbIX ToUeK. IMIynbc cuibl. 3aKOH bubnmoreka [JOK
COXpaHEHHUs UMITyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHE

16 Pabora u momHOCT cuitbl. Kunetndeckas bubnmoreka [JOK

SHEPTHs MaTepuabHON Touku. Teopema 00

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3ada
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

W3MEHEHHH KUHESTHUYCCKON OHEpIrun

17

[TorennmanbHas sHeprus. [loTeHnManpHas
SHEPrus ynpyro aeopMupoOBaHHOM
npyxuHbl. [loTeHIInaNbHas YHEPTHUs Tena
BOJIM3U MOBEPXHOCTH 3EMITH

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc461a

18

HOTGHLII/IaJIBHBIe 1 HCIIOTCHIIUMAJIBbHBIC CHUJIBI.
CBs13b pa6OTI>I HEIMOTCHIMAJIbHBIX CUJII C
W3MEHCHHEM MEXaHHMICCKOMN SHEPTHUU
CHCTEMBI Tel. 3aKOH COXpaHCHUA
MEXaHUYEeCKOMH OHCPIUH

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

19

JlaboparopHnas pabota «lccienoBanue CBSI3U
paboThI CHIIBI C U3MEHEHHEM MEXaHUUYECKOI
SHEPrUU Tella Ha MPUMEPE PACTIKEHUS
PE3UHOBOTO JKI'yTa»

20

KonTponbhas pabota o Teme «KunemaTtuka.
JunaMuka. 3aKOHBI COXpAaHEHHUS B MEXAHHUKE»

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4b74

21

OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

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

22

XapakTtep JBUKEHUS U B3aUMOACHCTBUSA
4acTHIl BemecTBa. Mozenu CTpoeHus ra3os,
JKUJKOCTEN U TBEPABIX TeEIl

23

Macca monekyn. KonuuecTBo BemiecTsa.
[TocTostnnas ABoraapo

24

TemmoBoe paBHOBecue. TemnepaTypa u e€
usmepenue. lllkana remneparyp Llenbcus

25

Wneansuerii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK



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

ypaBuenue MKT

https://m.edsoo.ru/ffOc4fde

AOcomoTHas TemrepaTypa Kak Mepa cpeiHein

bu6mmoreka [IOK

26 KMHETUYECKOW SHEPruu J:IBaneHIU/m MOJIEKYIL. https://m.edsoo.ru/ffOc511e
VYpasuenue Menneneesa-Kianelipona
27 3akoH JlanbToHa. ["a30BbIC 3aKOHBI
JlaboparopHnas pabota «lccrienoanue
28 3aBHCUMOCTH MEX/1y IapaMeTpaMu
COCTOSIHUS Pa3peKEHHOI0 Ta3ay
29 H3onponecchl B UACATBHOM ra3e U uxX bubnnorexa [HOK
rpaduyeckoe npeacTaBicHue https://m.edsoo.ru/ff0c570e
BHyTpeHHss dHEeprus TepMOAMHAMUAYECKON
30 CHUCTEMBI B CTIOCOOBI €€ N3MEHEHUSI. bubnuorexa [JOK
KonngectBo Temnors! v pabora. BuyTpeHHss https://m.edso00.ru/ff0c5952
JHEPrus OJJHOATOMHOI'O HJEAJIILHOTO Ta3a
bu6nmoreka [JOK
31 Butet Termorepeasin https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.
32 KonunuecTBo TennoTel npu Temnonepeaaye. bubmorexa HOK
. https://m.edso0.ru/ff0c5c36
AnrabaTHBIN mporecc
33 I1epBbIil 3aKOH TEPMOJIMHAMUKH U €TI0 bubnnoreka [JOK
IIPUMEHEHHE K U30IpoleccaM https://m.edsoo.ru/ffOc5efc
34 HeobpaTtuMocTs po1ieccoB B MpUPOJIE. bubnmuotexa [JOK
Bropoii 3ak0H TepMOIMHAMUKHU https://m.edsoo0.ru/ff0c6230
35 [Tpunnun nevictus u KI1JI rernoBoit bu6mmorexa [IOK
MaIlI1HbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KII/]



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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37

DKOJIOTHIECKHUE HpO6J’IeMBI TEIINIOOHEPTCTUKHU

O6o06maromuii ypok «MonekyspHas

bu6mmoreka [IOK

38
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonrtponbHas pabora no reme
39 «Monexynsipaas ¢puznka. OCHOBBI bubmmorexa LIOK
YP ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMHUKI
40 [TapooOpa3zoBaHue 1 KOHEHCAIHSI. bubnuoreka [IOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
41 AOcomoTHAs U OTHOCUTEIbHAS BIIAXKHOCTD bu6mmorexa [IOK
BO3Ayxa. HachlleHHBIN nap https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucrammyeckue u
amopdHbIe Tena. AHU30TPONHS CBOMCTB bubnnorexa [HOK
42
KpucTayioB. JKuakue KpucTasuibl. https://m.edso0.ru/ff0c65f0
CoBpeMeHHbIE MaTepUalIbl
43 IInaBnenue u Kkpucramuusanus. Y gejbHas bubnnoreka [JOK
TerutoTa masneHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bu6mmoreka [JOK
44 v 0
PABHEHHE TEITIOROTO banatca https://m.edsoo.ru/ff0c6820
45 DneKTpu3anus Tei. DIeKTPUIEeCKUi 3apsij. bubnuoteka [JOK
JIBa BH1a DIIEKTPUYECKUX 3apsA0B https://m.edsoo.ru/ffOc6bcc
[TpoBOTHUKY, TUDTIEKTPUKA U
46 nfn 21OBo HI/JIIKI/I 3aK5H COXpaHECHHSI bubmmorexa [OK
YHpoBOA ’ P https://m.edsoo.ru/ff0c6bcc
AIIEKTPUYECKOTO 3aps1a
47 Bsaumonericteue 3apsnoB. 3akoH Kynona. bubnnorexka [JOK
TouYeyHbIi dIIEKTPUYECKUN 3apsi] https://m.edsoo.ru/ffOc6ce4
48 Hanps>k€HHOCTB JIEKTPUYECKOTO MOJIA. bubnuoreka [IOK

[IpuHIHUI CynepnO3UIUN SJIEKTPUIECKUX

https://m.edsoo.ru/ff0c6df2
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nosnei. JInHuy HanpsHKEHHOCTH

PabGoTa cun SJICKTPOCTATHUYCCKOI'O I10JIA.

bu6mmoreka [IOK

49 Ilorennuan. Pa3HocTh MOTEHIINAIOB https://m.edsoo.ru/ffOc6f00
[TpOBOAHMKY U TUAJIEKTPUKH B

50 AJIEKTPOCTATUYECKOM IToJIe. J(ManeKTpuuecKkas bubmmorexa [TOK

https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTD
. bubnuorexa [JOK

>1 Dueitpotukocts. Korencatop https://m.edsoo.ru/ff0c7126

59 DIIEKTPOEMKOCTD IJIOCKOTO KOHJEHCATOpa. bubnuorexa [JOK
DHeprus 3apsyKEHHOI0 KOHJIEHCaTopa https://m.edsoo.ru/ff0c72c0

53 JlaGopaTopHas pabora "M3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa"

[IpuHIMIT NENCTBUS U IPUMEHEHUE

54 KOH/JIEHCATOPOB, KOMMUPOBAIHHOTO ammapara,
CTPYHHOTO MIPUHTEPA. DIEKTPOCTATUUECKAS
3amuTa. 3a3eMiIeHHe AIEKTPOIproopoB
DIIeKTPUUECKHI TOK, YCIOBHS €T0

55 cymectBoBaHusl. [loctosanbi Tok. Cuiia
toka. Hanpsixenue. ConpoTusieHue. 3aKoH
Owma s yyacTka IenH
[TocnenoBarenvHOE, MapanienbHOE,

56 CMELIaHHOE COEUHEHNE ITPOBOIHUKOB. bubnnoreka [JOK
JlaboparopHas pabota «3ydenue https://m.edsoo.ru/ff0c74f0
CMEILIaHHOTO COEJIMHEHUS PE3UCTOPOBY»

57 PaboTta 1 MOIITHOCTB ANEKTPUIECKOTO TOKA. bubnmoreka [JOK
3akoH J[xoyns-Jlenna https://m.edsoo.ru/ff0c7838

58 3akon OMa AJis TOJTHOM (3aMKHYTO) bubnmoreka [JOK



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838

asekTpuieckoi menu. Kopotkoe 3ambIkaHue.
Jlaboparophas padota «3mepenne DJ1C
HNCTOYHHKA TOKAa U €TI0 BHYTPCHHCTO
COIIPOTUBJICHU S

https://m.edsoo.ru/ff0c7ae0

ONEeKTpOHHAs IPOBOAUMOCTb TBEPIBIX
METAJIJIOB. 3aBUCUMOCTb CONPOTHUBIICHUS

59
METAJIJIOB OT TEMIIEPATYPHI.
CBepXIpOBOIUMOCTD
60 ONeKTpUYecKui TOK B BakyyMe. CBoMCTBa
AJIEKTPOHHBIX MMYYKOB
[TomynpoBoIHUKH, UX COOCTBEHHAs U
61 MpUMecHasi MpoBOAUMOCTh. CBoOMCTBa p—N- bubmmorexa [TOK
p p ’ https://m.edsoo.ru/ffOc84ae
nepexoja. [lomynpoBogHNKOBBIE TPHUOOPHI
DNEKTPUUECKUd TOK B paCTBOpaxX M pacriiaBax
62 SIIEKTPOIUTOB. DIEKTPOIUTHUECKAS bubmmorexa [IOK
p ' p https://m.edsoo.ru/ff0c82ba
JUCCOIHAIUSA. DIIEKTPOIIHU3
DIIeKTPUUECKHI TOK B Ta3ax.
. . bubmuorexa [JOK
63 CaMOCTOATENBHBIN 1 HECAMOCTOATENBHBIN
https://m.edsoo.ru/ffOc84ae
pazpsa. Monnus. [1nasma
DnekTpuueckue mpruOopbl U yCTPOMCTBA U UX
64 [IpaxThueckoe npuMenenue. [Ipasuna bubmmorexa LOK
p p - 1P https://m.edsoo.ru/ffOc86fc
TEXHUKHA 0€30I1aCHOCTH
bu6mmorexa [IOK
65 00600 YpOK «IIEKTPOIUHAMUKA)
HIQIOTHHI Yb poa https://m.edsoo.ru/ff0c88be
KonTpomnpHas paboTa mo Teme
. bubnmoreka [JOK
66 «Qnekrpocrarrka. [TocTOSHHBIHI

AIIEKTPUYECKHUI TOK. TOKH B pa3iIuyHbIX

https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c7ae0
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https://m.edsoo.ru/ff0c82ba
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cpeaax»

67 PesepBHbIii ypok. KonTponsHas padora mo 1 bubnunoreka [JOK
TeMe "DnekTpoarnHamMuKa" https://m.edsoo0.ru/ff0c8c56
68 PesepBHbIil ypok. O000MIIarONMil ypOK 10 1 bubnunoreka [JOK
temam 10 knacca https://m.edsoo.ru/ffOc8f6c
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0c8c56
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11 KITACC

JononHu
KoaundecTBo yacoB DJIeKTPOHHbIE TeNbHasn
Ne ara npposbie nHdopmaLua
Tema ypoka A ungp
n/n Konrpoun Ipaktu = u3y4yeHus: oOpa3oBaTe/IbHbIE
Bcero | HbIe Yyeckue pecypchl
padoThbI padoTsI
[TocTostHHBIE MATHUTHI U X
1 B3auMoieiicTBue. MaruutHoe nosie. Bektop 1 bubnnoreka [JOK
MarHUTHOW UHAYKUWH. JINHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKIAH
MarnuTHOe 1oJie TPOBOTHUKA C TOKOM.
2 OmneiT Opcrena. Bzanmoneiictsue 1 bubmmorexa LHOK
P i https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
3 JlaGopatopHas pabora «3yueHue 1 1 bubnnorexka [JOK
MarHUTHOTO TOJIsI KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBe MarHUTHOTO TOJISI HA POBOJAHUK C
4 TokoM. Cuiia Amniepa. JlaboparopHas pabota 1 1 bubnnorexka [JOK
«HccnenoBanue neMCcTBUS IOCTOSHHOI'O https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOM»
JlelicTBME MAarHUTHOTO TOJIS HA
5 BHK ¢4 3apsHKeHHYI0 yactuiy. Cuia 1 bubmmorexa [JOK
ABIDIYIILYIO P yio 1w https://m.edsoo.ru/ff0c9df4
Jlopenna. Pabora cunsl Jlopenua
DneKTpoMarHuTHas MHIyKnus. [Totok
6 BEeKTOpa MarHuTHOM uHAYKIHH. DJ[C 1
WHIYKIUU. 3aKOH JIEKTPOMArHUTHOMN



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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nHaykiuu Papanes

JlaboparopHas pabota «lccrnenoBanue
SIBJICHUS SJIEKTPOMATHUTHOM HHIYKIIAN

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

NHayKTUBHOCTD. SIBICHHE CAMOUHTYKIIUH.
OJIC caMOMHAYKIIUUA. DHEPTUSI MAarHUTHOTO
MOJISI KATYLIKH C TOKOM. DJIEKTPOMarHuTHOE
rnoJje

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

TexHUYecKue yCTPONUCTBA U UX MPUMEHEHUE:
MOCTOSTHHBIE MATHUTBHI, SJIEKTPOMArHUTHI,
AJIEKTPOJIBUTATENh, YCKOPUTETH
AJIEMEHTAPHBIX YaCTHUIl, MHIYKIIMOHHAS TIeYb

10

O6o6marmuii ypok «MarauTHOE 1mose.
3J'I€KTpOMaFHI/ITHa$[ HHIAYKIOHA»

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

11

Kontponbnas padota no teme «MarautHoe
I10JIC. 3J'I€KTpOMaFHI/ITHa$I HUHAOYKIOUS»

bubmuorexa [JOK
https://m.edsoo.ru/ffOcad58

12

CB00OOIHBIE MEXAHUYECKHE KOIECOaHNUs.
lapmonndeckue konebanus. Y paBHEHUE
rapMoHu4eckux konebanuii. [IpeBpaiienue
SHEPTUU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0caf06

13

JlaboparopHas pabota «lccrnenoBanue
3aBUCHUMOCTH TIEPUO0/1a MAIBIX KoJeOaHui
rpy3a Ha HUTH OT JITMHBI HUTH U MacChl
rpy3a»

14

Koneb6arenbublit koHTYp. CBOOOAHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHUS B HICaTbHOM
KOJIe0aTEeTbHOM KOHTYpE. AHAIOTUS MEXKITY

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



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
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MEXaHHYECKUMH U 3JICKTPOMArHUTHBIMHU
KOJIeOaHUSIMU

®opmyna Tomcona. 3aKOH COXpaHEHUS

15 SHEPTHH B UACATBHOM KOJeOaTeIbHOM bubmorexa OK
https://m.edsoo.ru/ff0ch9c4
KOHTYpE
[IpencraBienue o 3aTyXaroMMX KOJIeOaHUIX.

16 BoinyxeHHbIE MEXaHUYECKUE KOJIeOaHMsl. bubnnoreka [JOK
Pe3onanc. BeinyxaeHHbIE https://m.edsoo.ru/ffOcbb86
AJIEKTPOMarHuTHbIE KoeOaHus
[lepemennsiit Tok. CUHYCOUJAIbHBIN

17 IIEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOTO bubnuoreka [IOK
TOKa. AMIUTUTYJHOE U JEHUCTBYIOLIEE https://m.edsoo.ru/ffOcbd34
3HAUEHUE CUJIbI TOKA U HATIPSKEHUS

18 Tpancdopmarop. [IpousBoacTBo, nepenaya u
noTpeliIeHue 3IEKTPUUECKON SHeprun
YCTpoHCTBO U MPaKTHYECKOE MPUMEHEHUE

19 JNIEKTPUYECKOTO 3BOHKA, T€HEPATOPa bubmorexa HOK

. https://m.edsoo.ru/ff0cc324
NIEPEMEHHOT0 TOKA, JIMHUN AJIEKTporepeaay
OKOJIOTUYECKUE PUCKU IIPU ITPOU3BOJICTBE

20 a5eKTpo3Heprun. KynbTypa ucnonab3oBaHus
AJIEKTPO3HEPTUHU B ITOBCEHEBHOM KU3HU
MexaHnuecknue BOJIHBI, YCIOBUS

21 pacnpoctpanenus. [lepuon. CkopocTth bubmuorexa [IOK
pacpoCTpaHEHHUS U JITTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Toniepeunblie U MPOJIOJIbHBIE BOJTHBI

22 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH 3BYKa. bubmorera [JOK

https://m.edsoo.ru/ffOcccOc



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
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BricoTa Tona. TemOp 3ByKa

3J’I€KTpOMaI‘HI/ITHbIe BOJIHBI, UX CBOMCTBA U

bubmuorexa [JOK

23
ckopocTtb. [lIkana 351eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [TpuHIMIIBI paOCBSI3U U TEJICBUACHUS.
PasButue cpencts cszu. Paguonoxanms
bubmunorexa [JOK
25 KoHnTtponbhas padora «KojaebaHus U BOJIHBDY
P P https://m.edsoo.ru/ffOcc6f8
[IpsimonHENHOE pacIpOCTPaHEHHUE CBETA B
26 0 pHo OJTHOM cpe Il T(?qegmﬁ HUCTOYHUK bubmmorexa LIOK
AHOPOA pene. https://m.edsoo.ru/ffocd350
cBera. JIyu cBera
OtpakeHue cBeTa. 3aKOHbI OTPAKEHUS
27 ceeta. [locTpoenue n3o00pakeHuil B TUIOCKOM bubnuorexa LIOK
) p P https://m.edsoo.ru/ff0cd4e0
3epKaie
IIpenomnenue ceera. [lonHoe BHyTpEeHHEE
28 0Tp axenue. [IpenenbHplil yron HZT‘III)-IOFO bubnuorexa LIOK
P - P y https://m.edsoo.ru/ffocd7f6
BHYTPEHHETO OTPaKeHUS
29 JlaGopatopHas pabora «3mepenue bubnnorexka [JOK
[IOKa3aTells PEJIOMIICHHs CTEKIIa https://m.edsoo.ru/ffOcd67a
JIunssl. [TocTpoenue n3o0paxkeHuil B TUH3E.
30 ®opmyna TOHKOM JTMH3bL. Y BETUUEHUE bubmmorexa LIOK
pMY ' https://m.edsoo.ru/ffOcddle
JTUH3BI
31 JlaGopaTtopHnas pabota «McciaenoBanue
CBOICTB M300pa)keHUH B JINH3AX»
Hucnepcus ceeta. CloKHBIN cocTaB 6€710r0
32 cgerta. I[Ber. JlaboparopHas paboTa

«Habmonenne mucriepcuu cBeTay



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
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Hurtepdepennus cera. udpakmus ceera.

bubmuorexa [JOK

33
Hudpakuuonnas pemerka https://m.edsoo.ru/ff0ced22
34 [TonepedyHOCTh CBETOBBIX BOJIH. bubnmoreka [JOK
[Tonsipuzanus cBera https://m.edsoo.ru/ff0cf02e
35 Onruueckue MpuOOphl M YCTPOUCTBA U
yCIIOBUS UX O€30MacHOr0 MPUMEHEHUS
['paHuIBl TPUMEHUMOCTH KJIACCUYECKOU
36 MexanukH. [locTymnarsl ciennanbHONU TEOPUU bubmmorexa [JOK
' 4 t P https://m.edsoo.ru/ff0cf862
OTHOCUTEIILHOCTH
37 OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH. bubnnoreka [JOK
3aMme]yIeHre BpEMEHH U COKpAILlEHUE ITTUHBI https://m.edsoo.ru/ffOcfa42
DHeprus U UMNYJIbC PEISITUBUCTCKOM
38 gacTuibl. CBS3b MAaCCHI C SHEPTUCH H bubmmorexa [JOK
HPl P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUS MOKOS
39 KonTponbnas pabora «Ontuka. OCHOBBI bubnuoreka [IOK
CIIEIIMATbHON TEOPUU OTHOCUTEIBLHOCTID) https://m.edsoo.ru/ff0cf6f0
40 ®oronsl. opmyna [1nanka. DHeprus u bubnnorexka [JOK
HUMITYJIBC (JOTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpeiTHE U HccienoBanue GoTodddexTa. bubnuorexa [JOK
Omnerter A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akoHbl poTordpdekTa. YpaBHEeHUE
42 SI?IHUJTegl)Ha Hqi)l(i)(bOTOB(I)(geKTa «Kpachnas bubmmorexa LIOK
a - BP https://m.edsoo.ru/ff0d015e
rpanuna» Gorordpdexra
43 Hasnenue ceera. OnbitTel [1. H. JIeOenena. bu6mmorexa [IOK
XuMHUecKoe JeHCTBUE CBETa https://m.edsoo.ru/ff0d04a6
44 TexHu4eckue yCTpouCcTBa U NPaKTUYECKOe
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npuMeHeHue: (poTolsieMeHT, (HOToaaTIuK,
COJIHEYHast OaTapest, CBETO MO/

Pentenue 3anau mo teMe «DJIEMEHTEI

bubmuorexa [JOK

45
KBAHTOBOW ONTUKH https://m.edsoo.ru/ff0d0302
Monpens atoma TomcoHa. OnbITEI
46 Pesepdopna o paccessHUIO 0-4acTH bubmmorexa [JOK
PBOP P H https://m.edsoo.ru/ff0d091a
[TnaneTapHas MoieIb aTomMa
bubmuorexa [JOK
47 IToctynater bopa
TYTATRl DOP https://m.edsoo.ru/ff0dOafa
Hznyuyenue v norsonieHue POToOHOB NpU
48 ne g;:o € aToMa ¢ OJIHOTO (bOBH}I 9Heprnn bubmorexa LHOK
pexod N A 7P P https://m.edsoo.ru/ffOdOafa
Ha Apyroii. Buasl criekTpos
BoxHoBsie cBoiicTBa yacTull. BosHbI e
49 bpoiinsa. KopryckynsspHO-BOIHOBOM bubnnoreka [JOK
nyanu3M. CIIOHTaHHOE U BBIHYKICHHOE https://m.edsoo.ru/ff0d0ca8
U3IIy4eHHE
OTKpbITHE PAIMOAKTUBHOCTU. OMBITHI
50 Pezepdopna o onpeaenennio cocrara bubmmorexa [TOK
PROPA el https://m.edsoo.ru/ff0d0fd2
PaIuOaKTUBHOTO U3TYyYSHUS
CsaoticTBa anbda-, 6era-, raMmMa-u3ITydeHHUs.
51 BimstHue painoakTHBHOCTH Ha KUBBIE
OpTaHU3MBI
OTKpbITHE TPOTOHA U HEUTpOHA. M30TOMBI.
59 Anbda-pacnaa. DIeKTPOHHBIN U bubnnorexka [JOK

MO3UTPOHHBIN Oeta-pacman. ["amma-
W3JIy4YEHHE

https://m.edsoo.ru/ff0d1162
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53

DHeprus CBS3U HYKIJIOHOB B sifpe. SnepHbie
peakuuu. Anepubiii peaktop. [Ipobaemsr,
MEPCIIEKTUBBI, IKOJIOTUYECKUE ACTIEKThI
AJIEPHOMN YHEPTETUKH

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

54

DyieMeHTapHbIe YacTUlbl. OTKpBITHE
no3uTpoHa. MeTo/1bl HaOII0IeHUS U
PErucTpanyy 3JIEMEHTAPHBIX YaCTHLI.
Kpyrusi cron «®@yHaaMeHTaIbHbIE
B3anMoieiicTBus. EQUHCTBO (hm3mueckoit
KapTUHBI MUPa»

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

55

Bupn 38é31H0T0 HEOa. Co3Be3nus, ApKue
3Bé3lII>I, IIJTaHETHhI, UX BUAUMOC NBUXKCHUC.
ConHeuHas cuctema

56

Connue. Conneunas akTUBHOCTh. McTouHMK
sHepruu CosiHLA U 3BE3 ]

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU.
3BE311BI II1aBHOI MMOCIIEN0BATEIHHOCTH.
Buytpennee ctpoenue 38E31. CoBpeMeHHBIE
MPEJICTABICHUSI O TIPOUCXOXKJICHUU U
ooy CotHIa U 3BE3T

58

Muneunsiii [1yte — Hama ['anakTuka.
[Tonoxenue u auxenue ConHia B
I"amaktuke. ['amaktukn. YEpHbIE IBIPHI B
A/1pax rajJakTUK

59

Bcenennas. Pa3z6eranue ranaktuk. Teopus
Bbonwmioro B3peiBa. PennkroBoe n3nyyeHue.
Meraranaktuka



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

60

Hepemennsie npo6ieMbl aCTPOHOMHH

61

KonTponpHas padora «DJI1eMeHTHI
ACTPOHOMHH U acTPOPUIUKI»

62

O6o06matomuii ypok. Pois ¢husuku n
ACTPOHOMHHU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COITMATbHON M 3THYECKON
chepax neaTeIbHOCTH YeJIOBEeKa

63

O606maromuit ypok. Pois u Mmecto pusuku
U aCTPOHOMHUH B COBPEMEHHOMN Hay4yHOU
KapTUHE MHUpa

64

O6o6maromuii ypok. Pons ¢pusndeckoit
TeOpHH B (HOPMUPOBAHHUU NIPEICTABICHUN O
¢buznyeckoil kapTuHe MUpa

65

O6o06maromuii ypok. Mecto dpusudeckoit
KapTHUHBI MUPA B 001LEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJCTaBICHUH O
npupojie

66

PesepBHBIi ypok. MarHuTHOE 10JIE.
DNEeKTpOMarHuTHas MHIAYKIIHS

67

PesepBubliil ypok. Ontuka. OCHOBBI
CIELHATBbHON TEOPUU OTHOCUTEIBLHOCTH

68

Pesepnsiit ypok. KBantoBas ¢usnka.
DJeMeHTBl aCTPOHOMUU U aCTPOPHU3UKU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68
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