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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no usuke 6a30BOT0 ypOBHS HA YPOBHE CPETHEr0 OOIIero 0Opa3oBaHus
pa3paboTaHa Ha OCHOBE MOJIO)KEHHWI M TpeOOBAaHMI K PE3yJIbTaTaM OCBOEHHUS OCHOBHOM
oOpazoBaTenbHOM mTporpammsbl, mnpeactaBieHHbIx B ®I'OC COO, a Takxke ¢ y4éTom
benepasbHON pabodell POrpaMMbl BOCIIUTAHUS M KOHIICTIIIMHA TIPETIOIaBaHUsI yIeOHOTO
npeamera «®duszmka» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoit deneparum,
peanu3yIoMX OCHOBHBIE 00pa30BaTEIbHbIE TPOTPAMMBI.

Copep:xanue nmporpaMMmbl o (U3MKE HAIMpaBiIeHO Ha (OPMUPOBAHUE €CTECTBEHHO-
HAay4yHOW KapTwHbI Mupa oOyuaromuxcs 10—11 kmaccoB mpu oOyueHuu ux (U3HMKE Ha
0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-/IESITEIbHOCTHOTO TIoaxoaa. [Iporpamma no ¢usuke
cootBeTcTBYeT TpeboBanusiM GI'OC COO k miaHupyeMbIM JTHYHOCTHBIM, PEIMETHBIM U
METalpeIMETHBIM ~ pe3yibTaTaM OOyYeHHs, a TaKXKe YYUTHIBA€T HEO0OXOIUMOCTh
peanu3aliuu  MEXKIPEIMETHBIX CBsI3ed (PU3MKKM € €CTECTBEHHO-HAyYHBIMU YUE€OHBIMU
npeaMeramMu. B Hell ompenenstoTcs OCHOBHBIEC II€JIM W3Y4YeHHS (PU3NKA Ha YPOBHE
cpenHero oOmiero o0pa3oBaHUs, IUIAHUPYEMbIE pPe3yJbTaThl OCBOCHUS Kypca (PU3UKH:
JUYHOCTHBIE, METANPEIMETHBIE, MPEMETHBIE (Ha 6a30BOM ypOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

IJIaHUPYEMBIE PE3yJIbTaThl OCBOCHHS Kypca (PU3MKM Ha 0a30BOM ypOBHE, B TOM YHCIE
MpeMETHBIE PE3YIbTaThI IO roJaM 00y4YeHUs;
coziepkanue yueoHoro npeamera «dusuka» mo rogam o0yueHus.

dusnka KaKk Hayka o Hambojee OOIIMX 3aKOHAX MPUPOJBI, BHICTYIMAas B KAa4ECTBE
y4eOHOIro MpeIMeTa B IIKOJE, BHOCUT CYUIECTBEHHBIM BKJIAJ B CHUCTEMY 3HAaHUU 00
okpyxatoiieM mupe. [IIkoapHbI Kypc GU3HKK — CUCTEMOOOPAa3YIOIINiA 1J11 €CTECTBEHHO-
HAay4HBIX YYE€OHBIX TMPEAMETOB, IOCKOJIbKY (U3NYECKUE 3aKOHBI JIEKaT B OCHOBE
MPOIIECCOB U SIBJICHHM, M3y4aeMbIX XHUMHEH, Ouonoruen, ¢usznueckoin reorpadueil u
actpoHomuei. Mcrosnb3oBaHue U akTUBHOE TPUMEHEHUE (PM3MUECKUX 3HAHUN ONpeiensieT
XapaKkTep W Pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTMH B c(epe SHEPreTUKH, TPAHCIIOPTA,
OCBOEHHUS KOCMOCA, MOJyYeHUsI HOBBIX MAaTEPHAJIOB C 3aJaHHBIMU CBOWCTBAMU U APYTHUX.
N3yuenne ¢u3MKM BHOCUT OCHOBHOHM BKJaJ B (POPMUPOBAHUE ECTECTBEHHO-HAYYHOU
KapTUHBI MHUpa O0ydarmuxcs, B (popMUpOBaHHE YMEHUW TMPUMEHSITh HAYYHBIA METO]
MTO3HAHUS TIPU BHITIOJTHEHUU UMH YYEOHBIX UCCIICIOBAHUI.

B ocHoBy kypca (u3uku Juisi YpoBHSI CpEeTHEr0 0011Iero 00pa3oBaHus MOJIOKEH PsT
uJel, KOTOPhIE MOKHO PacCMAaTPUBATh KaK MPUHIIUIIBI €70 TOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kypc SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJCPKUT MaTepuall M3 BCEX pa3AeyioB (U3HKH, BKIIOYACT Kak
BOIPOCHI KJIACCUYECKOH, TaK U1 COBPEMEHHOM (DU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUU ¢ HEM Marepuasn Kypca GU3UKH OO0BEAMHEH
BOKpYT (u3nueckux Teopuil. Bexymmum B Kypce sBisieTcss GopMUpoBaHUE MPEACTABICHUN
O CTPYKTYPHBIX YPOBHSX MAaT€pUH, BEMIECTBE U MOJIE.



Hoes  eymanumapuzayuu. EE peanmuzanusa mpeanojiaraeT — MCIOJb30BAHHE
TYMaHUTApHOTO MOTEHIMANa (PU3NYECKON HAYKH, OCMBICICHHE CBA3M Pa3BUTHS (HUHUKH C
pa3BUTHEM OOIIECTBA, a TaKXKE C MHUPOBO33PEHUECKUMH, HPABCTBEHHBIMU U
AKOJIOTUYECKUMHU MPOOIEMaMHU.

Hoes npuxnaonou nanpasrennocmu. Kypc Qusmku mpenrnosaraeT 3HAKOMCTBO C
HIMPOKUM KPYTrOM TEXHUYECKHX W TEXHOJOTMUYECKUX MPUIIOKEHUN H3Y4YEHHBIX TEOpUH U
3aKOHOB.

Hoes skonocuszayuu peanusyeTcsl MOCPEACTBOM BBEACHHUS JIEMEHTOB COJIEPKAHMS,
MNOCBSIIIEHHBIX OSKOJOTUYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C
pa3BUTHEM TEXHUKA M TEXHOJOTHH, a Takke OOCYXKICHHS NpoOJieM palruOHAIBLHOTO
MIPUPOIOTIONB30BAHUS U IKOJIOTUIECKON O€30MacHOCTH.

Crep)KHEBBIMU  DJIEMEHTaMH Kypca (QU3MKH HAa YpOBHE CpemHero oOIIero
oOpa3oBaHMs SIBISIOTCS  (Qu3nueckue Teopuu ((GOpMUPOBAHHME NPEICTABICHUNA O
CTPYKTypE€ TMOCTpPOEHUS (PU3UYECKOW TEOpUH, pPOiH (YyHIAAMEHTAIbHBIX 3aKOHOB H
NPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSX O MPHUPOJE, TPaHUIAX MPUMEHHUMOCTH
TEOpUH, 7Sl ONIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIIECCOB).

CucTeMHO-eSTeNIbHOCTHBIN MOAX01 B Kypce (PU3MKHU peanus3yercs Mpexkie BCero 3a
CU€T OpraHM3allM SKCIEPUMEHTAIBHOU JesATeNbHOCTH oOydaromuxcs. [Ins 0a3oBoro
YPOBHS Kypca (PU3UKU — 3TO UCHOJIb30BAaHUE CUCTEMBbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JIa0OPATOPHBIX padOT, KOTOPHIE B MpOrpaMMe Mo (Pu3nKe 00beIUHEHbI
B OOIIUI CIIMCOK YYCHUYECKUX MPAKTUYECKUX paboT. BrimeneHne B yka3aHHOM TiepedyHe
7abopaTopHbIX paboT, MPOBOAMMBIX JJIsi KOHTPOJS U OLCHKH, OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIbHOTO MpoIlecca MCXOAs M3 OCOOEHHOCTEH IMJIaHUpPOBAaHUS U
ocHamieHusl kabuHera ¢usuku. [Ipu 3TOM obecrednBaeTCsi OBIAZCHUE OOYYAIOIIMMHUCS
YMEHHSIMHU TTPOBOJANTH KOCBEHHBIE U3MEPEHUS, UCCIIEIOBAHUS 3aBUCUMOCTEN (PU3NIECKIX
BEJIMYMH U TIOCTAHOBKY OMBITOB 1O TPOBEPKE MPETOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHUe yaensieTcs peleHnIo pacu€THBIX U KauyecTBEHHBIX 3anad. [lpu
ATOM I Pacu€THBIX 3a7a4 IPUOPUTETOM SIBIISIFOTCS 3aa4U C SIBHO 3aJlaHHON (pU3MuecKoi
MOJIETIbIO, TO3BOJISIFOIIME TPUMEHATHh HM3yYeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3
OHOTO pa3zieNia Kypca, TaK W HWHTETPUPYS 3HAHHWS U3 pasHbIX pasnenon. [l
KaueCTBEHHBIX 3aJa4 MNPUOPUTETOM SBISIOTCS 3a/JaHus HAa OOBICHEHHE MPOTEKAHUS
(U3UYECKUX SBJICHUNA U TPOIECCOB B OKPYXKAIOIIEH KU3HMU, TpeOyromue BbIOOpa
bu3znueckoil MoJeNnu AJid CUTyalluu IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootrBerctBun ¢ TpeboBanusimu OPI'OC COO k MaTepuanbHO-TEXHUYECKOMY
oOecreueHnto yueOHOro nporecca 6a30Bblil ypoBeHb Kypca (PM3UKU Ha YPOBHE CPEIHETO
o01m1ero o0pa3oBaHus JOHKEH U3Y4aThCsl B YCIOBUAX MPEIMETHOrO KaOuHeTa (GPU3NKU UITH
B YCIIOBUSIX MHTETPUPOBAHHOIO KaOWHETa MPEIMETOB €CTECTBEHHO-HAY4YHOro Iukia. B
kabuHeTe (U3MKU JOJDKHO OBITh HeoOXxoamMmoe JiabopaTopHOe 0O0OpyJOBaHUE IS
BBITIOJIHEHUS YKa3aHHBIX B MpOTrpaMMe Mo (PU3MKE YUYEHHUYECKHX MPAKTHYECKUX paboT u
JEMOHCTPALIUOHHOE 000pYI0BAHHE.



JlemoHcTpanoHHOe 00opynoBaHue (OPMUPYETCS B COOTBETCTBUHM C MPHUHIIMIIOM
MUHUMAJIbHOM JIOCTATOYHOCTH UM OOECeunMBaeT TIOCTAHOBKY TIE€PEYUCICHHBIX B
nporpamme no (GU3MKe KIIOYEBBIX JEMOHCTPALUHN ISl UCCIIEIOBAHUS N3YYaeMbIX SIBIICHUN
U TPOILIECCOB, OMIUPUYECKUX U (PyHIAaMEHTaJIbHBIX 3aKOHOB, HMX TEXHUYECKHUX
IIPUMEHEHUM.

JIaGopatopHoe 000py10BaHHUE IJIS1 YUEHUYECKUX MPAKTUYECKUX paboT hopMupyercs
B BHUJIE TEMAaTHMYECKUX KOMIUIEKTOB M 00ECIEeYMBAECTCS B pacyére OJHOTO KOMIUIEKTa Ha
IByX oOywaromuxcsi. TeMaTnueckiue KOMIUIEKThI TaO0opaTOPHOTO 000pYA0BaHUS JOKHBI
OBITh TOCTPOEHBI HA KOMIUJIEKCHOM HMCIOJIb30BAaHUM aHAJIOTOBBIX U IU(POBBIX MPUOOPOB,
a TaKke KOMITBIOTEPHBIX U3MEPUTETIHHBIX CUCTEM B BUE LU(PPOBBIX JTaOOpATOPHIl.

OCHOBHBIMU IIENIIMU U3YYECHUS (PU3UKHU B 00IIEeM 00pa30BaHUU SBISIOTCA:
(hopMHpOBaHNME UHTEPECA U CTPEMIIEHUS 00YUAIOIIMXCS K HAYYHOMY M3YUYE€HHIO TPUPOIBL,
pPa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTE;
pa3BUTUE TMPEACTABIEHUH O HAaydyHOM METOAE€ TNO3HaHUS U  (OPMUPOBAHUE
MCCJIEI0BATENHCKOTO OTHOIIEHHS K OKPYXKAIOLIUM SIBJIICHUSIM;

(bopMHpOBaHHE HAyYHOTO MHPOBO33PEHHSI KaK pe3yJbTaTa M3Y4YEHHS OCHOB CTPOECHUS
MaTepuu U (PyH/IaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

(bopMupoBaHUE YMEHUH OOBSCHATH SIBJICHUSI C MCHOJIb30BAaHUEM (PU3NUYECKUX 3HAHUU U
HAy4YHBIX JI0KA3aTEJIbCTB;

(dbopMHUpoBaHUE TMPEACTABICHUN O pojiu (U3UKU JJs1 Pa3BUTHUSI IPYTUX E€CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

JlocTukeHue 3Tux 1esneil odecrneunBaeTcs pelieHueM CIeayoUInX 3a1a4 B IpoLecce
M3y4deHHs Kypca (PU3UKH Ha YPOBHE CpeIHEro O0IIero oopa3oBaHMs:

MpUOOpPETEHUE CUCTEMBl 3HAHUM 00 OOIMMX (PUINYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOpHSIX, BKIIIOUAs MEXAHUKY, MOJIEKYJSAPHYIO (U3HKY, AJIEKTPOJUHAMUKY, KBAHTOBYIO
(U3HUKY U 3JIEMEHTHI aCTPO(U3UKY;

(bopMHpoBaHHE YMEHUI NPUMEHSATh TEOPETUUECKUE 3HAHUS JUIsl OOBSICHEHUS (PU3NUECKUX
SIBJICHUU B MPUPOJAE U IJIs MPUHSITHUS IPAKTHUECKUX PEIICHUI B MOBCEAHEBHON KU3HU;
OCBOEHHE CIOCOOOB PEUICHUS Pa3IMYHBIX 3a7a4 C SBHO 33JIaHHON (PU3NYECKON MOJENbIO,
3a/1a4, MOAPa3yMeBaIOUIUX CaAMOCTOATENIbHOE CO3/laHne (PU3NUECKOW MOJIETH, aJleKBaTHOM
YCIIOBHSIM 33Ja4H;

NOHMMaHHE (PU3MYECKUX OCHOB W MPHUHIIMIIOB JCHCTBUS TEXHUYECKHX YCTPOMCTB U
TEXHOJIOTHYECKHUX MTPOLIECCOB, UX BIMSHUSA HA OKPYXKAIOLLYIO CPENLY;

OBJIAJICHHE METOJaMH CaMOCTOSITEJIbHOIO IUIAHUPOBAHUS U TMPOBEACHUS (PUINUECKUX
AKCIIEPUMEHTOB, aHaIU3a U UHTEPHpETalud UHPOPMALIMH, ONPEACIICHUs JOCTOBEPHOCTU
MOJIyYEHHOT'O pe3yJIbTaTa;

CO3JJaHHE YCIIOBUM Il Pa3BUTHUS YMEHHW IPOEKTHO-UCCIEIOBATEIBCKOM, TBOPYECKOU
JEeSTENBHOCTH.

Ha uzyuenue pusuku (6a30BbIl ypOBEHb) Ha YPOBHE CpeIHEr0 00IIero oopa3oBaHus
otBoauTcs 136 yacos: B 10 kiacce — 68 yacos (2 yaca B Henento), B 11 kimacce — 68 yacos
(2 yaca B HezelO).



[Ipennaraemslii B mporpamMMe mo ¢Gu3MKe MepeueHb JIabopaTOPHBIX U MPAKTHUECKUX
paboT sABJIsIETCSI pEKOMEHI0BAHHBIM, YUUTENb JEAeT BHIOOpP MPOBEAEHUS J1a00paTOPHBIX
paboT U ONBITOB C YUETOM MHJIMBUYAJTBHBIX OCOOEHHOCTEN 00y4arOIIUXCsl.



COILEPKXAHUE OBYUYEHUASA
10 KJTACC

Pasznen 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 IO3HAHUA

dusznka — Hayka o npupoze. Hayunbeie MeTo1bl MO3HAHUA OKpYsKaroero mupa. Poib
HKCIIEPUMEHTA U TEOPHUHU B IIPOLIECCE TTO3HAHUS IPUPOABI. DKCIIEPUMEHT B (PU3HKE.

MonennpoBanue (QU3MYECKUX SBIEHUH © TmpoueccoB. HaydHble TUIOTE3BI.
dusuyeckrue 3aKOHbI W TeOopuu. ['paHUIBl TPUMEHUMOCTH (PUINYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBHUS.

Ponp u mecto Qusuku B GOpMHUpPOBAaHMM COBPEMEHHOW HAay4YHOH KapTHUHBI MHpa, B
IIPAKTUYECKOHN JEATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanorosble ¥ IU(PPOBBIE UBMEPUTETBHBIE PUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBukeHUE. OTHOCUTENBHOCTh MEXAHUYECKOTO ABMXKEHUs. Cucrtema
orcyéra. Tpaekropusi.

[lepemenienune, cKOpoCTh (CpenHsIs CKOPOCTb, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHUE
MAaTEpUaJIbHOM TOYKHA, HX MPOCKIMM HA OCH CHUCTEMBl KoopauHaT. CloxxeHue
IIEPEMEILIEHUH U CIIO)KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥  PaBHOYCKOPEHHOE TpsIMOJIMHEWHOE JaBWkeHue. ['paduku
3aBUCUMOCTH KOOPJHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U INEPEMELIEHUS] MaTEPUAIbHON
TOYKH OT BPEMEHU.

CBobOosHOE TIasieHue. Y CKOpeHue CBOOOHOTO MaIeHuS.

KpuBonuneinnoe neuxeHue. [[BHKEHHME MATEPUAIBHOW TOYKM IO OKPYXHOCTH C
IIOCTOSIHHOM T10 MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEMHAsI CKOpocTh. [lepuon u
gacToTa oopareHus. [leHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHudeckre yYCTpOWCTBA MU MPAKTUYECKOE TMPUMEHEHUE: CIUAOMETP, JBUKCHUE
CHApSIIOB, LICTIHBIE U PEMEHHBIC MIEPEIAYH.

Jlemoncmpayuu

Mogens cuctembl OTCU€Ta, WIIIOCTPALMS KHUHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUSL.

[IpeobpazoBanye ABUAKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYX€E U B Pa3peKEHHOM MPOCTPAHCTRBE.

HaGnronenue nBmwkeHus Tena, OpOIIEHHOTO TOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUSI.

Hanpasnenue ckOpoCcTH Ipu ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol



N3yueHne HEpaBHOMEPHOTO JBHXKEHUS C LEJIbI0 OINPEICICHUS MTHOBEHHOMU
CKOPOCTH.

HccnenoBanne COOTHOWIEHUS  MEXAY IyTSAMH, [POUAECHHBIMHA  TEJIOM 32
NOCJIEI0OBATENbHBIE PABHBIE MPOMEKYTKH BPEMEHHU IPU PABHOYCKOPEHHOM IBHKEHHUU C
HA4YaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydenune nBMKEHHUS MIAPUKA B BA3KOM )KUIKOCTH.

N3yuenue nBuxkeHus Teina, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[IpuHuun otHocutenbHOCTH ['ammnes. IlepBbid 3akoH Hbrorona. MHepuuanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunuun cynepno3unuu cwi. Bropoi 3akon Herotona nis
MaTepuaabHON TOUku. Tpernil 3aKkoH HproTOHA 17151 MaTEpUabHBIX TOYEK.

3akoH BceMupHOTo TsAroteHus. Cuna tspkectu. [lepBast kocMuyeckasi CKOpOCTb.

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

Tpenue. Buabl TpeHus (1okosi, CKobxkeHus, kaueHus). Cuiia tpenusi. Cyxoe TpeHue.
Cuna TpeHHs CKOJbXeHUsT M cuia TpeHus mokosa. Koadduuuent tpenus. Cuna
CONIPOTHUBJIEHUS MIPU ABUKECHHUH TeJA B )KUIKOCTH UJIH Ta3e.

[TocTynarenbHOE U BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT cuiibl OTHOCUTEIBHO OCHU BpaileHus. [lnedo cumbl. YCinoBUs paBHOBECHS
TBEPAOTO TEJIA.

TexHu4eckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: MOAIIUITHUKH, TBUKCHUE
HUCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPIUU.

CpaBHeHUE Macc B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

H3smepenue cu.

CrnoxxeHue cuil.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT AehopMaIuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBECUS TBEPAOTO Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuenue aBuxeHust Opycka no HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI yOPYTOCTH, BO3HUKAIOUIMX B TMPYXKUHE U
pPE3MHOBOM 00pa3iie, OT uX aedopManuu.

HccnenoBanue ycnoBuid paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3axonst coxpanenus é mMexanuke

NMnynbc MaTepuanbHOW TOYKM (Tea), CUCTEMbl MaTepUalbHbIX ToyeK. MMmyibc
CUJIbl W U3MEHEHHWE UMIIyJbCa TeNa. 3aKOH COXpPaHEHHWs uMIylbca. PeakTuBHOE
JBH)KECHUE.



Pabota cuiibl. MOITHOCTH CHJTBI.

Kunernueckass »sHeprusi marepuaipHOil Touku. Teopema 00 U3MEHEHUU
KWMHETHYECKON YHEPTUU.

[lorenunanbHass »Heprus. [loTeHuManpHas SHEprus ynpyro aeGopMHpOBaHHON
npyxusbl. [loTeHIManbHas SHEPTHs Tea BOJU3U NOBEPXHOCTH 3EMIIH.

[ToTeHumanbHbIe U HEMOTEHIUAIbHBIE CUJIbL. CBSI3b pa0OTHl HENOTEHIMAIBHBIX CHII C
U3MEHEHUEM MEXaHWYECKOM SHEPIHMHM CUCTEMBI Tel. 3aKOH COXPAaHEHHS MEXaHU4ECKOU
DHEPTHUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

TexHuyeckue yCTPOWCTBA M IPAKTUYECKOE IPUMEHEHHE: BOIOMET, KOMEp,
IIPY>KUHHBIN [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHMS UMITYJIbCA.

PeakTuBHOE BUXKEHUE.

[lepexoa NOTEHIMATILHON SHEPTUU B KHHETUYECKYIO U 00paTHO.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHne aOCONIIOTHO HEYNPYroro yJapa ¢ MOMOIIBIO JIBYX OJUHAKOBBIX HUTSHBIX
MasTHHUKOB.

HccnenoBanue cBsi3u pabOThI CUJIbI C U3MEHEHHUEM MEXaHMYECKOM SHEPruM Tela Ha
IIPUMEpPE PACTSIKEHMS PE3UHOBOTO JKI'yTa.

Paznen 3. MoaekyasipHas pu3uka 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM M HMX ONBITHOE
obocHoBanue. bpoyHoBckoe aBmxkenue. Huddysus. Xapakrtep ABUKEHUS U
B3aMMOJEHCTBUS YaCTUL BellecTBa. MoJIesIn CTPOCHUS T'a30B, )KUAKOCTEW U TBEPABIX TEIl
1 OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojenei. Macca u pasMepbl MOJIEKYII.
KomnuectBo Bemectna. [loctostHaass ABorajipo.

TerutoBoe paBHoBecue. Temneparypa u e€ usmepenue. llkana remneparyp Llenbcus.

Mogens wuaeansHoro raza. OCHOBHOE YpaBHEHHUE MOJIEKYJISPHO-KUHETUYECKOM
TEOpHH WJICATHLHOTO Ta3a. AOCONIOTHAs TeMmIepaTypa Kak Mepa CPeIHEW KMHETHYECKOU
DHEPruM TEIJIOBOTO JBM>KEHUs yactul rasa. Illkana temmneparyp KenbBuna. ['azoBble
3aKkOHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akon J[lanbToHa. HM3ompoueccsl B
UJeabHOM Tra3e C MOCTOSHHBIM KOJMYECTBOM BellecTBa. I'paduueckoe npeacTaBieHHe
M30IPOLECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuyeckue ycTpoHCTBa U MPAKTUUECKOE TPUMEHEHUE: TEPMOMETP, OaApOMeETp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIME JAUCKPETHOE CTPOCHUE BellecTBa, (oTorpaduu MOJIEKYI
OPTraHUYECKUX COCAUHECHUMU.

OmnpiTel 10 AU Py3un KUAKOCTEH U ra30B.

Monens OpOyHOBCKOTO TBUKECHHS.



Mogens onbita llTepHa.

OnpbIThI, JOKa3bIBAOIIKE CYIIECTBOBAHUE MEXKMOJIEKYIISIPHOIO B3aUMOACHCTBUSL.

Mogens, HIUTIOCTPUpPYIOIIas MPUPOAY AABICHHUS I'a3a HA CTEHKU COCY/Ia.

OnbIThI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS UICAIBHOTO T'a3a, U30IPOLIECCHI.

Vuenuueckuii axcnepumenm, nabopamopmsie pabomol

Omnpenenenre Macchl BO3[yxa B KJIAaCCHOM KOMHaTe Ha OCHOBE M3MEpeHHil o0bEMa
KOMHATBI, IaBJICHUS U TEMIIEpATypbl BO3AyXa B HEH.

Hccnenoanne 3aBUCUMOCTH MEK]Ty TapaMeTpaMU COCTOSIHUS pa3pexKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepmoanHamuueckas cucteMa. BHyTpeHHSs SHEPTUSI TEPMOAMHAMUAYECKON CUCTEMBI
u cnocoOsl €€ u3MeHeHus. KommyecTBO TemoTsl M pabora. BHyTpeHHssT 3HEprus
OJIHOATOMHOTO HJICAJIBHOTO ra3a. Buael Temionepenayu: TEMIONPOBOIHOCTh, KOHBEKIMA,
U3JIlydeHHE. YJelbHas  TEIUIOEMKOCTh  BemecTBa. KoimMuecTBO — TEIIOTHI  IpHU
Teionepeaaye.

[lonsitue 06 agnabatHoM mpouecce. IlepBbiii 3ak0oH TepmMoauHaMuKu. [IpumeneHnue
MEpPBOT0 3aKOHA TEPMOJUHAMUKH K M3ompoieccam. I'paduueckas narepnperanus padboThl
rasa.

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

TennoBele Mamwuubl. [IpuHnunel AeiicTBus TermoBblx MamuH. [IpeoOpazoBanus
SHEPIrUU B TEIUIOBBIX MamnHaX. KoapuuureHT nose3Horo AeMCTBUS TEMJIOBOW MAaILMHBI.
[Huxn KapHo u ero kod(p@UIIMEHT TMOJIE3HOTO JEUCTBUSA. DKOJOTHYECKHE MPOOJIeMbl
TEIJIO3HEPTETUKHU.

TexHHuecKue yCTpOMCTBA M MPAKTHUYECKOE NMPHUMEHEHME: JIBUTATEb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHue BHYTPEHHEW SHEPTUU Tella MPU COBEPILIEHUH PabOThI: BBUIET MPOOKHU M3
OYTBUIKHU TIOJT IEHCTBUEM CXKAaTOTO BO3/lyXa, HarpeBaHnue »¢upa B JaTYHHOU TPyOKe MyTEM
TpeHust (BUACOAEMOHCTpAIIUS).

N3menenue BHyTpeHHEH sHepruu (TeMIiepaTyphl) Tea Ipu Terionepeaaye.

OnpIT Mo aaAabaTHOMY PaCIIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenn mnapoBod TypOWHBI, ABHUraTeNs BHYTPEHHEIO CrOpaHus, PEaKTHBHOIO
JBUTATEIIS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenue yaenbHON TENI0EMKOCTH.

Tema 3. Acpecammnbie cocmoanus eeuyecmea. Dazoevie nepexoovl

[TapooOpazoBanue u koHaeHcanus. Mcnapenue wu kuneHue. AOcCOdOTHas U
OTHOCHUTENbHAS  BJIAXKHOCTb BO3ayxXa. Hacelmenneln mnap. VYaenbHas — TeIwiora
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUS OT J1aBJICHHUS.

TBépnoe Tteno. Kpucrainmuueckue u amopdHble Tena. AHH3OTPONUS CBOICTB
kpuctaimioB. Kunkume kpuctamibl. CoBpemeHHble Marepuanbl. [lnaBieHwe U
KpucTayu3anus. Y neiabHas Tersora miasneHus. CyOaumarus.



VYpaBHeHue TermioBoro 0ansaHca.

TexHuyeckue yCcTpoCTBA U MPAKTHUECKOE MPUMEHEHUE: TUTPOMETP U TICUXPOMETP,
KQUIOPUMETP, TEXHOJOTUM TOJYYECHHSI COBPEMEHHBIX MATEpUajIoB, B TOM YHCIIE
HAaHOMAaTEpPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBHIILIEHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAKHOCTH.

Habmronenue HarpeBaHus M IUIABJICHUS KPUCTAIUIMUECKOTO BEIIECTRA.

JleMoHcTpalusi KpucTasioB.

Vuenuueckuii axcnepumenm, 1abopamopuvle pabomol

N3mepeHne 0THOCUTENLHON BIaXKHOCTH BO3yXa.

Pa3znen 4. JiaekTpoguHaMHuKa

Tema 1. dnekmpocmamuxa

DneKkTpu3anus Ten. ODJEKTpUYecKuil 3apsan. [IBa BuIa SIEKTPUUECKUX 3apsi/iOB.
[IpoBOOHUKM, NHUAJIEKTPUKA WU TMOJYNPOBOJHUKU. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsiaa.

Bzaumopeiicteue 3apsgoB. 3akoH Kynona. TodeuHbli 3IEKTPUYECKUN  3apsl.
Dnektpuueckoe nosie. Hanpsk€HHOCTh AneKTpuyeckoro mnojs. [IpuHmun cyneprno3uuun
AJIEKTPUYECKUX TToNeH. JIMHNM HANPSLKEHHOCTH 3JIEKTPUYECKOTO TOJIS.

PabGora cun snexrpocratnueckoro mods. I[lorennman. PasHocTh mOTEHIMANIOB.
[IpoBOIHMKM ¥ JAUINEKTPUKH B  JJEKTPOCTATHYECKOM Tone. Jludnektpudeckas
MPOHUILIAEMOCTb.

OnektpoémkocTb. KonaeHcaTtop. ONEKTPOEMKOCTh IJIOCKOTO  KOHAEHCATOpA.
DHeprus 3apsSKEHHOT0 KOHAEHCATopa.

TexHuueckrue  yCTPOMCTBA UM MPAKTUYECKOE  MPUMEHEHHUE:  DIIEKTPOCKOI,
AIEKTPOMETP, JIEKTPOCTATUUECKAS 3aIlUTA, 3a3€eMJICHUE AJIEKTPONPHUOOPOB, KOHIEHCATOP,
KOIMPOBAJIBHBIN allliapar, CTPYUHbIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIMII IEUCTBUS SJIEKTPOMETPA.

BzanmopencTBre Ha3IEKTPU30BAHHBIX TEJL.

DIIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEI.

[TpoBOAHUKM B 3JIEKTPOCTATUUECKOM MOJIE.

DJNIeKTpOCTaTUYECKasl 3alIUTA.

JIM3IIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh DJJIEKTPOEMKOCTH ILJIOCKOIO KOHAEHCAaTOpa OT IUIOIIAAHA ILIACTHH,
PACCTOSIHUS MEXIY HUMU U JUAIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

Vuenuueckuii sxcnepumenm, nabopamopsie pabomul

N3mepenne 35eKTpOoEMKOCTH KOHIEHCATOPA.



Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCJIOBHUSI CYIIECTBOBAHUS SJEKTPUUECKOTO TOKa. McTouHMKH
toka. Cuna Toka. [IoCTOSIHHBIN TOK.

Hanpspkenue. 3akon OMa 117151 ydacTka LEnu.

DJIEKTPUYECKOE  CONMPOTHUBJIEHUE.  YIEIbHOE  CONPOTUBJIEHUE  BEUIECTBA.
ITocnenoBarenbHOE, TApaIENBHOE, CMEIIAHHOE COCINHEHUE IIPOBOIHUKOB.

Pabora anextpuyeckoro Toka. 3akoH Jlxoyns—JIenna. MoOIHOCTh 3IEKTPUYECKOTO
TOKa.

DJIEKTPOJIBUXKYIIAasi CWJIa U BHYTPEHHEE COMNPOTHUBICHUE HCTOYHUKA TOKA. 3aKOH
OmMa ni71s1 ToTHOM (3aMKHYTOM) anekTpudeckoi nenu. KopoTkoe 3aMmbIkaHue.

DJIEKTPOHHAs! MNPOBOJUMOCTh TBEPJBIX METAIIOB. 3aBUCUMOCTH COMPOTHUBJICHUS
METAJIOB OT TeMIIEpATypbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMme. CBOMCTBA 3EKTPOHHBIX MYYKOB.

[TonynpoBonuuku. CoOCTBEHHAs M MPUMECHAs MPOBOJAUMOCTH MOJIYPOBOIHUKOB.
CoiictBa p—N-nepexoja. [lomynpoBogHMKOBEIE TPUOOPHI.

DIIEKTPUYECKUN TOK B PACTBOPAX M PACIJIABAX AJIEKTPOJIUTOB. DICKTPOITUTUUECKAS
OUCCOLUALINS. DIEKTPOIIU3.

DJEKTpUYEeCKU TOK B Tra3zax. CaMOCTOSITEIbHBI U HECAMOCTOSITEIbHBINA pa3psi.
Monuus. [1na3ma.

TexHU4ecKre YCTPOWCTBA M MPAKTHUYECKOE MPUMEHECHHUE: aMIEPMETP, BOJBTMETP,
peocTaT, UCTOYHUKHU TOKAa, DJIEKTpOHArpeBaTelbHbIE MPUOOPHI, AIEKTPOOCBETUTEIIbHBIC
pUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIN MO, TEPMHUCTOPHI U (POTOPE3UCTOPHI,
MOJTYTPOBOJHUKOBBII AUO/I, TaIbBAHHKA.

Jlemoncmpayuu

N3mepenne cuibl TOKa U HAMPSIAKECHUS.

3aBUCUMOCTb COIMPOTUBIICHUS LUJIWHIPUYECKUX NPOBOJHUKOB OT JJIMHBI, IUIOIIAIHA
MONIEPEYHOr0 CEUYCHUS U MaTepurala.

CwmeniaHHOE COeIMHEHNE TPOBOJHUKOB.

[Ipssmoe  u3MepeHue  JIEKTPOABMKYIIEH  cwibl.  KOpoTkoe — 3ambIkaHue
rajJbBaHUYECKOIO 3JIEMEHTA U OIIEHKA BHYTPEHHETO COMPOTUBIICHUA.

3aBUCHUMOCThH CONPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psa U MpOBOAUMOCTh BO3/1yXa.

OJIHOCTOPOHHSSI MPOBOJAUMOCTD IMO/IA.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3ydyeHne cMEIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne »sneKTpOABUKYIIEM CUJIbI HCTOYHMKA TOKA W €ro BHYTPEHHETO
CONPOTHUBJICHUSI.

HabGnronenue snektponusa.

MexnpeaMeTHbIE CBA3H



N3yuenune kypca ¢usuku 6a30Boro ypoBHs B 10 Kjacce OCYIIECTBISETCS C YIETOM
COZIepKaTEIbHBIX MEXKIPEIMETHBIX CBS3€H C KypcamMu MaTEeMaTUKH, OWOJIOTHH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Medsicnpeomemuvie nonsimusi, CBI3aHHBIE C M3YYEHHEM METO/I0B HAyYHOT'O TIO3HAHMS:
SIBJICHUE, HAy4YHBIH (PakT, rumores3a, hu3nyeckas BeJIWYrWHA, 3aKOH, TEOpHs, HaOJI0/ICHHE,
3KCIIEPUMEHT, MOJICIINPOBAHUE, MOJICNIb, U3MEPEHHUE.

Mamemamuxa: pelieHWe CUCTEMBbl ypaBHEHUWH, JuHeWHas (yHKOus, mapaboa,
rurnepoosia, ux rpa@uky U CBOMCTBA, TPUTOHOMETPHUUECKUE (PYHKIIMH: CUHYC, KOCHHYC,
TAHT€HC, KOTAHI'E€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHI U UX
MPOEKIMH HA OCU KOOPJIMHAT, CII0KEHNUE BEKTOPOB.

buonoeus: wmexanndeckoe BWKCHHE B JKMBOW mpupone, auddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OPTaHU3MOB (BUIbBI TEIUIONEPEaaund, TEIIOBOE PABHOBECHUE),
BJICKTPUYECKUE SIBIICHUS B )KUBOU IIPUPOJIE.

Xumus: JUCKPETHOE CTPOCHUE BEUIECTBA, CTPOCHHE ATOMOB W MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIPHAs Macca, TEIUJIOBBIE CBOWMCTBA TBEPABIX TEJ, JKUAKOCTEM M Ta3oB,
AJIEKTPUYECKUE CBOMCTBA METAIUIOB, SJICKTPOIUTAYECKAS JUCCOLUAIMSA, TAIbBAHUKA.

T'eoepachus: BMaxXxHOCTh BO3AyXa, BETPHI, 0apoOMeTp, TEPMOMETP.

Texnonoeus: mnpeoOpa3oBaHUE IBWKCHHH C HCIIOJIH30BAaHUEM MEXaHHM3MOB, YYET
TPEHUSI B TEXHUKE, MNOIUIMITHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHCHUS HMIIyJbCa B
TeXHUKE (pakeTa, BOJAOMET W JApPYrue), JBUTATe]Ib BHYTPEHHETO CropaHus, MapoBas
TypOUHa, OBITOBON XOJOIUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU TOJTYYEHUsS] COBPEMEHHBIX
MaTepHuajaoB, B TOM YHMCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH, BJICKTPOCTATHYECKAas
3allNTa, 3a3€MJICHUE AIEKTPONPUOOPOB, KCEpOKC, CTpYWUHBIN MIPUHTEDP,
AJIEKTpOHArpeBaTeIbHbIC TPUOOPHI, JIEKTPOOCBETUTENIbHBIC MPUOOPHI, TAIbBAHUKA.

11 KITACC

Pa3znen 4. JaekTpoauHAMMKA

Tema 3. Macnummnoe none. IneKmpomMazHUMHAA UHOYKUUA

[TocTostHHbIE MarHUThI. B3auMoIeiCTBHE MOCTOSTHHBIX MarHUTOB. MarHuTHOE MoOJIE.
Bekrop marHuTtHOM MHAyKIMHU. [IpyHOMO Cyneprnio3suuyuy MarHUTHBIX IOJed. JInHuu
MAarHUTHOM MHAYKUMM. KapTuHa JUHUNA MAarHUTHOM WHAYKIWU TIOJS TOCTOSIHHBIX
MAarHuTOB.

MarauTHoe 1oje MPOBOJHHMKA C TOKOM. KapTMHa JTWHUN WHIYKIMA MarHUTHOTO
TOJIS1 JUTMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOI'O KOJIBLIEBOIO TPOBOJHUKA, KATYIIKH C
TokoM. OnbIT Ipcrena. BzaumoneiicTere MpoOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJ1yJIb U HallpaBJICHUE.

Cuna Jlopenua, €€ MOIynb M HampaBlieHHE. [[BU>KeHUE 3apsiKEHHOW YacTUIbl B
OJTHOPOJTHOM MarHuTHOM ToJie. PaGora cumer JlopeHia.

SIBneHHE DIEKTPOMArHUTHOW HMHIAYKIMHU. [IOTOK BEKTOpa MarHWTHOM WHIYKIUU.
DIIEKTPOJBUXKYILAs CHJIa UHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAyKInU Papanes.



BuxpeBoe snekTpuueckoe mnoje. DNeKTPOABUKYINAS CUIIa UHIYKIIUU B IPOBOJHUKE,
JBHKYIIEMCS TOCTYNATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHAYKTUBHOCTS. SIBnenue CaMOMHAYKIIUH. DIIEKTPOABHKYIIAS cuiia
CaMOMHYKIIUH.

DHeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMarHuTHOE MoJIe.

TexHUYeCKHe YCTPOWCTBA M IPAKTUUECKOE MPUMEHEHHE: MOCTOSHHBIE MarHUTHI,
3JIEKTPOMArHUTHI, 3JIEKTPOIBUTATEIb, YCKOPUTEIIN JIEMEHTAPHBIX YACTHI, MHIYKIIMOHHAS
MeYb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE JICKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JIMHUY MHIYKIIMA MAarHATHOTO TOJIS.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBneHne 3eKTPOMariuTHON UHAYKIIUH.

[Ipasuiio Jlenua.

3aBUCUMOCTh  JJICKTPOJABWXKYIIEH CHUJIbI MHAYKIUA OT CKOPOCTH W3MEHEHHUS
MarHuTHOTO TTOTOKA.

SIBneHne caMOMHAYKIIUH.

Vuenuuecxuii sxcnepumenm, iabopamopivle pabomeol

N3ydyeHne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

UccnenoBanue nercTBUS MOCTOSSHHOTO MAarHUTAa HA PAMKY C TOKOM.

UccnenoBanue siBiaeHUS 3JIEKTPOMATHUTHON UHAYKIIHUH.

Paszpnes S. KosieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMaZHUMHbIE KONEOAHUA

Konebarenbhnas cucrema. CBOOOJHBIC MeXaHWYECKHEe KoyieOaHMs. ['apMOHHYECKHE
konebanus. Ilepuon, wactora, ammutyna U (aza xoneOanuid. [IpyXMHHBIA MasTHUK.
MareMatnyeckuii MasTHUK. YpaBHEHHE TapMOHWYECKHUX KosieOaHuid. IlpeBpaienue
SHEPIrUM MPU TAPMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii KOHTYp. CBOOOHBIE AJIEKTPOMArHUTHBIC KOJCOAHUsI B UJICAIBHOM
KOJIeOaTeIbHOM KOHType. AHAJIOTHUS MEXJIYy MEXaHMYEeCKUMH M DJIEKTPOMarHUTHBIMH
koneOanusimu. ®opmyrna TomcoHa. 3aKOH COXpaHEHHUS DHEPTUM B  UACATHBHOM
K0J1e0aTeIbHOM KOHTYpE.

[IpeacraBinenre o 3aryxamommx KojeOaHusiX. BbIHyXJIeHHbIE MeXaHUYECKUE
Konebanus. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIE KOJICOaHMS.

[lepemenHblil TOK. CMHYCOMJANbHBIM NEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOIO
TOKa. AMIUTUTYTHOE U JIEUCTBYIOIIEE 3HAUEHUE CUJTbI TOKA U HAIIPSKEHMUSL.



Tpancdopmarop. [IponsBoacTBO, mepeaada u MOTPeOICHUE ITEKTPUIECKON IHEPTUH.
DKOJIOTUYECKUE PUCKU TPHU MPOU3BOJACTBE IIEKTpo3HEpruu. KynbTypa HCHOJIb30BaHUS
ANEKTPOIHEPTHH B TOBCETHEBHOM )KU3HH.

TexHuyeckre yCTpOMCTBA U MPAKTHYECKOE NPUMEHEHHE: DJIEKTPUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, IUHUHU dJIEKTPOIIepeaay.

Jlemoncmpayuu

Uccnenoanne mapaMeTpoB  KoJieOAT€NIbHOW  CUCTEMbl  (TIPYKUHHBIM WK
MaTEMaTUYECKUNA MASTHHK).

Habmronenue 3aryxarommx KojieOaHHiH.

HccnenoBanne CBOWCTB BIHYXKICHHBIX KOJI€OaHUH.

Ha6nronenue pe3onanca.

CB0OOHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuusiorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKA M HAINpPSDKEHUS OT BPEMEHH) IS
AJIIEKTPOMATHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu  MOCIENOBATEIbBHOM  COCAMHEHWU  PE3UCTOpa,  KaTYIIKU
WHJYKTUBHOCTH U KOHJIEHCATOpA.

Mogens TUHUYU 3IEKTPONEpEAaUH.

Vyenuueckuii sxcnepumenm, nabopamopsie pabomol

HccnenoBanue 3aBUCUMOCTH MEepUOa MabIX KOJIeOaHHWM Tpy3a Ha HUTU OT JJIMHBI
HUTU U MaccChl Tpy3a.

UccnenoBanne mnepeMeHHOro TOKAa B IEMH W3 TMOCIEI0BATEIbHO COCAMHEHHBIX
KOHJIEHCATOpa, KaTyILIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUmMHble 60JIHb

Mexanuueckne  BOJIHBI, ycloBHsi — pacnpoctpaneHusd. Ilepuon.  CkopocThb
pacrpocTpaHeHus U JjiMHa BOJIHBL. [lonepednsie U mpoaoasHbie BOHBL. HTEpdepeHus
1 qudpakius MEXaHUYECKUX BOJTH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJHBI. YCJIOBUS M3IyYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumnuas opuentanus BektopoB E, B, V B anexrpomarnutHoi BosaHe. CBoiicTBa
AJICKTPOMArHUTHBIX BOJIH: OTPaXXEHHE, TMpeJoMJICHUE, TMoJsapu3aius, Audpakius,
untepdepenius. CKopoCcTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana 37E€KTPOMAarHUTHBIX BOJIH. [[prMeHEeHrEe 2IEKTPOMAarHuTHBIX BOJIH B TEXHUKE
U ObITY.

[TpuHLMIIBI paIMOCBA3U U TENEBUACHUSA. Pagnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuyeckre  yCTpPOWCTBA M NPAKTUUYECKOE MPUMEHEHUE:  MY3bIKAJIbHbIC
MHCTPYMEHTBI, YJIbTPa3ByKOBasi JUMArHOCTMKAa B TEXHUKE W MEIUIIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPAHEHUE MOMEPEUHBIX U MPOJA0IBHBIX BOJIH.

KoneObmroiieecs Teno kKak UICTOYHUK 3BYKa.



Habmonenue otpaskeHus U IpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue natepdepenimm u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOW PE30HAHC.

HaGnroneHnue cBs3M rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAOW M 4YacCTOTOU
KOJIeOaHU.

HccnenoBanue CBOWCTB JJIEKTPOMAarHUTHBIX BOJH: OTPAXEHHE, IPEIOMIICHHUE,
noJisipu3anus, rudpakuus, uHTepdEepeHIHS.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsamosinHEHOE PacIpOCTPAHEHUE CBETA B OJIHOPOJHOU
cpene. JIyd cBera. ToueuHbli HICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpakeHus cBeta. [locTpoeHne n300paxxeHuil B IIIOCKOM
3epKa’e.

[Ipenomiienne cBeTa. 3aKOHBI NpPENOMJICHUS CBeTa. AOCONIOTHBIM IOKa3aTelb
npenomieHus. [loHoe BHyTpeHHee oTpakeHue. IIpenenbHbli yroi NOJIHOIO BHYTPEHHETO
OTpaXKEHUSI.

Hucnepcus ceeta. CiaoxHbIi coctaB Oenoro cseta. Ler.

Cobuparoe u pacceuBarolive JMH3bl. ToHKas auH3a. DOKYCHOE pacCTOSIHHE M
onTuyeckas cuiga TOHKOW JuH3bL. IlocTpoeHue wu300paxeHuil B coOuparomux U
pacceuBaromMx JuH3ax. @opmysia TOHKOM JIMH3BL. Y BEIMYEHHUE, 1aBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Mutepdepenuus cBera. KorepeHTHbIE HCTOYHUKHU. Y CIOBUS
HaOMIOACHUS MAaKCUMYMOB M MHHUMYMOB B HWHTEpPGEpPEHIIMOHHOW KapTUHE OT JABYX
cuH(}a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus ceera. JudpakuuonHas peméTka. YcClIOBUE HAONIOACHHS TJIaBHBIX
MaKCMMYMOB IIpY MaJI€HUU MOHOXPOMATUYECKOIO CBETa Ha TU(PAKIIMOHHYIO PEIIETKY.

[Tongapu3zanus cBera.

TexHuyeckue ycTpoiicTBa W MpakTUYECKOE MPUMEHEHUE: OUYKH, Jiyna, (poToanmnapar,
MPOCKITMOHHBINA anmapar, MHUKPOCKOTI, TEJIECKOI, BOJIOKOHHAs OMNTHKA, AU(GPaKIIMOHHAS
pELIETKA, TTOJIAPOUL.

Jlemoncmpayuu

[IpssMonMHEHOE pacpoCTpPaHEHNE, OTPAKEHHUE U ITpeioMiieHue cBeTa. OnTuieckue
PUOOPHI.

[TomHOE BHyTpEHHEE OTpaxkeHue. Monens CBETOBOAA.

UccnenoBanue cBONCTB N300pakeHUM B JTMH3aX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habmronenune natepdepeHIny cBeTa.

Ha6nronenue nudpaxiuum ceera.

HaGnronenue nucnepcuu cBera.

[TonydeHnue cnekTpa ¢ MOMOILIBIO IPU3MBL.

[Tonyuenue cnekTpa ¢ MOMOIILI0 AU(PPAKIIMOHHON PEIIETKH.

HaGnronenue nonspusanuu cBeTa.



Vuenuueckuii sxcnepumenm, 1abopamopusie pabomol
N3mepenune nokasaresns NpesoMIIeHUs CTEKIIA.
HccnenoBanue cBONCTB N300pakeHUH B JIMH3aX.
Habmronenue nucnepcuu cBera.

Pazgena 6. OcHOBBI cClieIHAJIBHOM TEOPHU OTHOCHTEIBLHOCTH

I'paHnIBI IPUMEHUMOCTH KJIACCHYECKOM MexaHuku. IlocTynaTel crnenuaibHON
TEOPHUH OTHOCUTEJIIBHOCTH: HHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETA B BAKyyM€, IIPUHIIMII
OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIBHOCTh OTHOBPEMEHHOCTH. 3aMe/IJIEHUE BPEMEHU U COKpPAILLEHUE JJIUHBI.

OHeprus ¥ UMIYJIbC PESITUBUCTCKON YaCTHLIBI.

CBs13p MacChI € PHEPTUEN U UMITYJICOM PEJIATUBUCTCKON YaCTULIBI. DHEPTHSI IIOKOS.

Pasznes 7. KanToBas ¢pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBsi3u 3Hepruu (GoTOHA C €ro YaCTOTOM. DHEprus u
UMITYJIbC (POTOHA.

OtkpeiTue u wuccieaoBanue ¢otoddpdexra. Onwbitel A. I'. CronetoBa. 3aKOHBI
dotoapdexra. VYpaBHenue OitHmrerHa 181 ¢doTodpdekra. «KpacHas rpaHunay
dhororddexra.

JlaBnenue cBera. OnbiThl 1. H. JIeGenera.

XHUMHYECKOEe ICHUCTBUE CBETA.

TexHuueckue yCTpOCTBA W NPAKTUYECKOE NpUMEHEHHe:  (HOTOIIEMEHT,
dhoTonaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

doT03(¢heKT HA YCTAaHOBKE C IIMHKOBOM TIACTHHOM.

Uccnenosanue 3akoHOB BHEMIHETO (oTOdDEKTa.

CBeToaunon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogenr aroma Tomcona. OmnbiTel Peszepdopna mo paccesHuro o -4acTHIIL.
[Inanerapnas monens aroma. Iloctynarel bopa. M3nydenue u nornouieHue GOTOHOB NpU
IEepexo/ie aToMa C OJTHOrO YPOBHS SHEPruu Ha Apyroil. Bunsl cnexktpoB. CrieKTp ypoBHER
SHEPIUU aToMa BOJOPOJIa.

BonnoBeie cBoiictBa wactuu. Bomuel ge bpouna. KopnyckynsspHO-BOIHOBOU
Tyau3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3IyYCHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE ITPUMEHEHUE: CIIEKTPAJIbHBIM aHAIU3
(cmekTpockon), Ja3ep, KBAaHTOBbI KOMIIBIOTED.

Jlemoncmpayuu

Mogpens onbita Pezepdopra.



Onpenenenve JJIMHBI BOJIHBI J1a3epa.

Habmoienne nuHeRvaThIX CIeKTPOB U3ITy4EHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

Habmronenue nuHEYaTOrO CriekTpa.

Tema 3. Amomnoe a0po

OKCHNEpPUMEHTBI,  JOKa3bIBAIOIIUE  CJIOXKHOCTh  CTpoeHus  saapa.  OTKpbITHE
paanoaktuBHOCTH. OmbiTel Pesepdopna mo ompeneneHuio cocTaBa pagdOaKTUBHOIO
usznyuenus. CBoiictBa anb(da-, 6eta-, raMMa-u3iydeHus. BiusHue pagnoakTUBHOCTH Ha
KUBBIE OPTAHU3MBL.

OTtkpeiTHE TTpOoTOHA U HeWTpoHa. HykinoHHas moaenp sapa I'elizenOepra—lIBaHeHKO.
3apsn aapa. MaccoBoe uncio aapa. M30Tormsl.

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIM Oera-pacman. ['aMMa-uzmydyeHHe.
3aKOH paguOaKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B siape. AnepHbie cuibl. Jlepekt Macchl siapa.

Anepnsie peakuuu. [lenenue u cuHTE3 AI€EP.

SAnepubiit peaktop. Tepmosiaepubiii cuHte3. [IpoOiieMbl M MEPCHEKTUBHI SAECPHOU
DHEPIreTUKHU. DKOJIOTUYECKHE ACIIEKTHI IAEPHONU SHEPTETUKH.

OneMeHTapHble YacTULBl. OTKPBITHE IO3UTPOHA.

MeTtonabl HaOJIIOAEHHS U PETUCTPALIMH SJIEMEHTAPHBIX YaCTHULI.

@yH/1aMEeHTaJIbHbIE B3aUMOJeHCTBUS. ENUHCTBO (pu3nuecKoi KapTUHBI MUpA.

TexHuyeckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHHUE: JTO3UMETp, KaMmepa
Buiibcona, simepHbIii peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CU€TUrK MOHU3HUPYIOIINX YACTHLI.

Vuenuueckuii skcnepumenm, nabopamopmsie pabonmul

UccnenoBanue TpekoB 4yacTull (110 TOTOBBIM (GoTorpadusim).

Pa3zges 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIMKH

Otanbl pa3BUTHA acTPOHOMHHU. [IpUKIagHOE W MHPOBO33PEHUYECKOE 3HAYEHUE
ACTPOHOMMH.

Bun 3Bé3nHoro Heba. Co3Be3ausi, sipkue 3BE3/1bl, IUTAHETHI, UX BUJAUMOE JBUKEHUE.

Connednas cucrema.

Counnne. ConHeyHast akTUBHOCTh. McTounuk sHeprun CoJiHIa U 3BE3M. 3BE3ABI, UX
OCHOBHBIE€ XapaKTEPUCTUKH. JlMarpamMma «CIEKTPaJbHBIN KJIACC — CBETUMOCTB). 3BE3MbI
IJIaBHOW MOCIEN0BATEIbBHOCTH. 3aBUCUMOCTh «MAacca — CBETUMOCTB) JUISl 3BE3] IIaBHOM
[IOCJIE0BATENBHOCTH. BHyTpeHHee crpoeHue 3BE34. COBpEMEHHBIE IIPEICTABICHUS O
IPOUCXOXKIeHNHU U HBOroLMU ConHIa U 3BE311. DTarlbl )KU3HU 3BE3L.

Mnuneunslii [TyTe — Hama [Nanaktuka. [Tonoxkenne u aeuxenue ConHua B ['anakTuke.
Tunel ramakTuk. PaguoramakTtuku v kBazapbl. UEpHBIE ABIPHI B iApaxX rajJakTHK.



Bcenennas. Pacinpenne Beenennoil. 3akon Xa0606:ma. Pazderanue ranaktuk. Teopus
bosbroro B3peiBa. PenukToBoE n3imydeHue.

Macmradnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabnooenus

HaGmonenuss HEBOOPYKEHHBIM —TJ1a30M C HCHOJIB30BAaHHEM KOMIIBIOTEPHBIX
MPWIOKEHUN NIl OMpEeeICHHs MOJI0KEHUsI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be3us1 CEBEpHOro MOJyIIApHs U IPKHUE 3BE3MBI.

Habmronenus B treneckon Jlynsl, uranet, Mieuanoro I1ytu.

O06o0maruee NOBTOpeHHE

Ponp pusukm u acTpOHOMHUU B DKOHOMHYECKOW, TEXHOJIOTHYECKOH, COIUATBHOU U
ATUYECKON cdepax NeATeTbHOCTH YEJOBEKa, POJb U MECTO (PM3UKM U aCTPOHOMHUHU B
COBPEMEHHOM HayuyHON KapTUHE MHpa, posib (U3MUecKod Teopuu B (HOpMHpPOBAHUU
NPEJICTaBICHUA O (PU3NYECKON KapTHHE MHUpa, MECTO (DU3MUECKONM KapTUHBI MHpa B
o01IeM psiTy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUI O IPUPOJE.

MexnpeaMeTHble CBA3H

N3yuenne kypca ¢pusuku 6a30Boro ypoBHs B 11 kjacce oCylecTBIsIETCS ¢ y4ETOM
COJIEpKaTENbHBIX MEXKIIPEIMETHBIX CBSA3€M C KypcaMH MaTeMaTHUKH, OMOJIOTUH, XWMUH,
reorpauu U TEXHOJIOTUU.

Meorcnpeomemnvle nousimusi, CBSI3aHHbIE C U3YYEHUEM METOJI0B HAYYHOT'O MTO3HAHUS:
ABJICHHE, HAyYHbIH (aKT, TUNOTE3a, (PU3NUECKasi BETUYMHA, 3aKOH, TEOPHUsl, HAOIIOACHHE,
DKCIIEPUMEHT, MOJECIUPOBAHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHne CUCTEMbl YpPaBHEHHM, TPUTOHOMETPUYECKHE (YHKIIUH:
CUHYC, KOCHHYC, TAaHI€HC, KOTAHTE€HC, OCHOBHOE€ TPHUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPbl M HMX NPOECKUWH HA OCH KOOPAMHAT, CJOKEHUE BEKTOPOB, IPOM3BOJHBIE
AJIEMEHTApHbIX (PYHKIUH, NMPHU3HAKU MOAOOUS TPEYTrOJAbHUKOB, OMNpEIEICHUE IUIONIaaH
I0CcKuX Guryp u oobéma Ted.

Buonocus: >nekTpudeckue SBICHUS B )KMBOU MPUPOJE, KOJeOaTeIbHbIE TBUKCHHS B
YKUBOU MIPUPOJIE, ONITUYECKUE SIBJICHUS B JKUBOU MPUPOJE, AEUCTBUE PATUALINH HA )KUBBIE
OpTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKast CTPYKTypa TBEPIABIX Tel,
MeXaHU3Mbl 00pa30BaHMs KPUCTAJUIMYECKON PEIIETKH, CIEKTPAIbHBIN aHaIH3.

l'eocpaghus: MarHUTHBIE TONIOCa 3€MJIM, 3aJIEKH MAarHUTHBIX Py, (POTOCHEMKaA
36MHOM NTOBEPXHOCTH, MPEICKA3ZAHUE 3EMIIETPSICEHU.

Texnonocusa:  JWHUM  DJEKTPONEpENad, TIEHEpaTop  NEPEMEHHOrO0  TOKa,
ANEKTPOJBUTATENb, UHAYKIIMOHHAS T€Yb, pajap, paauolNpUEMHHUK, TEJIEBU30pP, AHTECHHA,
tenedon, CBYU-neub, mpoeKIIMOHHBI anmapar, BOJOKOHHAs ONTUKA, COJTHEUHas OaTapesl.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O PU3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenune yueOHOTro npeamera «Dusnkay Ha ypoBHE CpeAHETo 0011Iero o0pa3oBaHus
(6a30BBIA  YpOBEHB) JAOHKHO OOECHEYHUTHh JOCTHIKEHUE CICAYIOIUX JMYHOCTHBIX,
METaIpeIMETHBIX U MPEAMETHBIX 00pa30BaTENbHbBIX PE3YyIbTaTOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOEHUS y4yeOHOro mnpenMera «@Pu3nKa» HAOJHKHBI
OTpaxaTh  TOTOBHOCTh U  CIIOCOOHOCTb  OOYy4YaloOIMXCA  PYKOBOJCTBOBATHCS
c(hopMUPOBAHHOW BHYTPEHHEHN MO3ZUIIMEN TUYHOCTH, CUCTEMON IIEHHOCTHBIX OPUEHTAIINM,
MO3UTUBHBIX BHYTPEHHUX YOEXKJACHUN, COOTBETCTBYIOUIUX TPATUIMOHHBIM IIEHHOCTSIM
POCCUHCKOTO OOIIEeCTBA, PACIIMPEHUE >KU3HEHHOTO OMbITA U OIbITA JACSATEILHOCTH B
MPOIIECCE PEANM3ALUA OCHOBHBIX HAIPABICHUI BOCHUTATEIBHON NESITEIBHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh TPAXKIAHCKOM TMO3UIMU OOYy4YaroIIerocsi Kak aKTUBHOTO W
OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTBA;

NPUHATHE TPaAUIIUOHHBIX 00II1eYeI0BEYECKUX I'YMaHUCTUYECKUX u
JEMOKPATHYECKUX LIEHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO [ICSITEIbHOCTh B HMHTEPECAX TIPAXKIAHCKOTO
oO011ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUH B 00Pa30BATENbHON OpraHU3aluy;

YMEHHE B3aMMOJICHCTBOBATh C COLMAIbHBIMH WHCTUTYTaMH B COOTBETCTBHHM C HX
GYHKIMUSIMU ¥ HA3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATENBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMSA:

c(hOpPMHUPOBAHHOCTH POCCUMCKOMN TPAKIAHCKON UAECHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYIapCTBEHHBIM CUMBOJIaM, TOCTUKEHUSIM POCCUHUCKUX
y4€HBIX B 00JaCTH (PU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh  OIICHMBATh CHUTYallMl0 W TPUHUMATh OCO3HAHHBIE PEIICHUS,
OpPUEHTUPYSACh HAa MOpPAJbHO-HPABCTBEHHBIE HOPMBI W IIEHHOCTH, B TOM 4YHUCJIE B
NEATEIIbHOCTU YYEHOIO;

OCO3HaHME JINYHOTO BKJIaJ[a B IOCTPOEHUE YCTOMYMBOTO OyAYyLIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHHSA:

ACTETUYECKOE OTHOIICHUE K MHUpPY, BKIIOYasi 3CTETUKY HAyYHOTO TBOPYECTBA,
npucylero pusn4eckon Hayke;

5) TpyA0BOro BOCIIUTAHUSI:



WHTEpPEC K pa3auvHbIM cepaM MpoPecCHOHAIBHON IEATEIHHOCTA, B TOM YHCIIC
CBSI3aHHBIM C (PUBMKOW M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP OymyIieit
npodecCur U pean30BbIBaTh COOCTBEHHBIC )KM3HCHHBIC TIJIaHBI;

TOTOBHOCTh U CIIOCOOHOCTh K 00Opa30BaHUIO U caMOO0pa30BaHUIO B 00JaCTH (PU3UKU
Ha MIPOTSKEHUU BCEH KU3HM;

6) IKOJIOrHY€CKOT0 BOCIIUTAHHS

c(hOpPMHUPOBAHHOCTH IKOJOTUYECKON KYJIBTYphI, OCO3HAHHE TJIOOATLHOTO XapakTepa
AKOJIOTHYECKUX TTPoOIIeM;

IJJAHUPOBAHUE M OCYIIECTBICHUE JCHCTBUM B OKpY)KalIIeH cpele Ha OCHOBE
3HAHUSA LIEeJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

paCIIMpPEHUE OIBITAa JEATEILHOCTH JKOJIOTMYECKOW HAINpPaBICHHOCTH HAa OCHOBE
MMCIOIIHNXCS 3HAHUH 110 (PU3UKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS GU3NIECCKON HAYKH;

OCO3HAHHWE ICHHOCTH HAyYHOW MACATEIHHOCTH, TOTOBHOCTH B TIPOIIECCE H3YUCHUS
(bU3UKH OCYIIECTBIISATh MPOCKTHYIO M UCCIISIOBATEIIbCKYIO IEATEIbHOCTD MHANBUYATBHO
U B Tpymnre.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJILHbIE YUeOHbIE el cCTBUSA
ba3oBble Jiornueckue AeMcTBUA:

CaMOCTOSITENIbHO (hOPMYJIMPOBATh U aKTyaJIM3UPOBaTh MPoOJeMy, paccMaTpUBaTh €&
BCECTOPOHHE;

OTPENEIISATh 1IEH ACITEILHOCTH, 3a/1aBaTh TapaMeTPhl U KPUTEPUU UX JOCTHKCHUS;

BBISIBJISITh  3aKOHOMEPHOCTH W TIPOTHBOPEUMS] B paccMaTpUBAEMbIX (PU3UUYECKUX
SIBJICHUSX;

pazpabaThiBaTh IUTAH PEIICHUS MPOOJIeMbl ¢ YYETOM aHaIW3a HWMEIOIINXCS
MaTepHaTbHBIX U HEMATePUATLHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JIESATEIBLHOCTb, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB
1LIEJISIM, OLICHUBATh PUCKU TIOCJIEACTBUMN JEATEIbHOCTH;

KOOPJIMHUPOBATh U BBIMOJIHATH PabOTy B YCIOBHUSX PEATbHOTO, BUPTYaIbHOTO U
KOMOMHHPOBAHHOT'O B3aUMOJICHCTBHS,

pa3BUBaTh KPEATHBHOE MBIIUICHUE TIPH PEIICHUH )KH3HCHHBIX ITPOOJICM.
ba3oBrIe ncciienoBarTe/ibCKue AeiicTBHS.

BJIAJeTh HAyYHOW TEPMHUHOJIOTHEH, KIIOUEBBIMM TIOHATUSIMH M METOAaMu
buznueckoil HayKu;

BJIQJICTh HABBIKAMH YYEOHO-HCCIIEIOBATEICKOM M TMPOEKTHON MESITEIBHOCTH B
obsacti (U3MKU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITETbHOMY TTOMCKY METOJIOB
penieHus 3a1a4 GU3NIECKOro CoJIepKaHus, MPUMEHEHUIO Pa3IMYHBIX METOJI0B ITO3HAHUS;



BJIQ/IETh BUIAMU JICATEIBHOCTH TIO MOTYYSHHIO HOBOTO 3HAHMS, €r0 MHTEPIPETALINY,
npeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3JIMYHBIX YUYE€OHBIX CUTYyallUAX, B TOM YUCIE MPH
CO3/IaHUM YUEOHBIX MPOEKTOB B 00J1aCTH (PHU3UKH;

BBISIBIISITh NIPUYMHHO-CJICACTBEHHBIE CBSI3M U aKTYaJU3UpPOBATH 3a/1ayy, BBIJBUTaTh
rUnoTe3y €€ peuieHusi, HaXoJAUTh apTyYMEHTHI ISl JI0Ka3aTelIbCTBa CBOMX YTBEP KICHMUIA,
3a/1aBaTh MapaMETPhl U KPUTCPUH PEIICHUS,

aHAJIM3UPOBATh MOJyYCHHBIE B XOJ€ PEUICHHUS 3a/laddl pe3yJbTaThl, KPUTUUYECKU
OILICHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH M3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIC 3a7]a4K B 00pa30BaTEIbHON IS TEIIbHOCTH,
B TOM YHCJIC TIPU U3yUYCHUN (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsM, OTICHUBATH TPUOOPETEHHBINA OIIBIT;

YyMETh  TEPEHOCHTh 3HAHUS 1O  (U3MKE B  MPAKTHYECKYI0  00IacTh
KU3HEAESTEIbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC HJICH, PEJIaraTh OpUTHHAILHBIC TTOAXOIBI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 337a4H, TOIYCKAIOIINE aTbTePHATHBHBIC PEIICHUS.

Pabora ¢ nnpopmanueii:

BJIQJICTh HABBIKAMHM TIOJy4YeHHUS HHPoOpManud (U3HUECKOr0 COJIEpKaHUS U3
MCTOYHMKOB  Ppa3HBIX THUIOB, CaMOCTOSITEIbBHO  OCYIICCTBIISITH TOWUCK, aHaJu3,
CUCTEeMATHU3allMI0 W HMHTEpHpeTannuio HHQOpMAIMK pa3IuvHbIX BHUAOB U  (opm
Mpe/ICTaBICHHUS,

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAIIUH;

UCIIOJIb30BaTh CPEJCTBA MH(POPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX TEXHOJIOTUN B
PEIICHNN KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U OPTaHU3AIMOHHBIX 3a7a4 ¢ COOJI0IEHUEM
TpeOOBaHUII JPrOHOMHKH, TEXHHKH O€30MacHOCTH, TUTHEHBI, pecypcocOepekeHus,
MPaBOBBIX U ATUYECKUX HOPM, HOPM MH(POPMALIMOHHON 0€30MacHOCTH;

co371aBaTh TEKCTHl (PU3UYECKOTO COJIEPKaHUS B PA3IUYHBIX (opMarax ¢ ydE€Tom
Ha3HaueHUsT WH(OpMAIMKU W 1IENIEBOM ayJuTOpWH, BBIOMpas ONTUMAIBHYIO (opMy
MPEJICTABICHUS U BU3YyaIH3AIlIH.

KoMMyHuKAaTHBHBIE YHHBEpPCAJIbHBbIE Yy4eOHbIE JeHCTBUS:
OCYILIECTBIIATH OOIICHUE HA ypoKaxX (PU3UKU U BO BHEYPOUHOU JESATEILHOCTH;
pacrio3HaBaTh NPEANOCHUIKA KOH(MIUKTHBIX CUTYallUd U CMSATYATh KOH(DIIUKTHI;
Pa3BEPHYTO U JIOTMYHO M3JIAraTh CBOKO TOUKY 3PECHUS C UCHOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;
MMOHUMATh U UCTOJIb30BaTh MPEUMYIIIECTBA KOMAHIHON ¥ MHIUBHUIYaTbHOW paOOTHI;
BBIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JIEHCTBUIN C yUETOM OOILIMX UHTEPECOB U
BO3MOKHOCTEMN Ka)KJI0TO WieHa KOJUIEKTHUBA;
NPUHUMATH LEIIA COBMECTHOM AEATEIBbHOCTH, OPraHU30BbIBATH U KOOPAUHHUPOBATH
JNEUCTBHUS MO €€ NOCTUIKEHUIO: COCTABIIATH IUIAH ACHUCTBUM, PACIIPEICIIATh PO C YUETOM
MHEHUN Y9aCTHUKOB, OOCYKIaTh PE3yJIbTaThl COBMECTHOUW pabOTHI;



OLICHMBATh KAa4yeCTBO CBOEr0 BKJIaJa M Ka)XJOro y4aCTHHKA KOMAaHJIbl B OOLIUI
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

OopeqiaraTb  HOBBIE  IIPOEKTHI, OLIEHWBAaTh WJAEHM C TO3UIMM  HOBU3HBI,
OpPUTMHAJILHOCTHU, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh MO3UTUBHOE CTPATETUUYECKOE MOBEJIECHUE B PA3NIMYHBIX CUTYALMSIX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHHE, OBITh MHULIMATUBHBIM.

PeryisiTuBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIISTh MO3HABATENbHYIO JACSITENLHOCTD B 00MacT (HU3HKHU
U aCTPOHOMUH, BBISIBIISITH MPOOJIEMBI, CTAaBUTh U (DOPMYIUPOBATH COOCTBEHHBIE 3a/a4H;

CaMOCTOSITENIbHO COCTaBJISITh IUIAH PEIICHHS PAcYETHBIX M KAYECTBEHHBIX 3a/1ad,
IJIaH BBITIOJIHEHUS MPAKTUYECKON pabOThl ¢ YYETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEATNIOYTECHN;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuIMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHUH;

JieaTh OCO3HAHHBIN BBHIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTh
34 pEILCHHE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO W TIPOSIBICHUIO JPYAUIMU B 00JACTH (PUHKH,
MTOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyalldsiM, BHOCUTh KOPPEKTUBBI B JEATEIIHLHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YyJIbTATOB LEISIM;

BJIQJICTh HAaBBIKAMH I[IO3HABATEILHONW pe(IeKCMM KaK OCO3HAHMS COBEPIIAEMBIX
JEUCTBUM U MBICIUTEIIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI pedieKCHu MJii OIEHKH CHUTyallud, BBHIOOpAa BEPHOTO
pelieHus;

yMETb OIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUSI M0 UX CHIKECHHUIO;

MIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX MIPU aHAIIM3€E PE3yJIbTATOB ACATEIbHOCTH;

MPUHUMATH €051, TOHUMAsi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI M apTYMEHTBI JPYTUX IIPU aHAIN3€ PE3yJIbTaTOB JCSITEILHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYTHX HA OLITUOKH.

B mpoiecce nocTHKEHHSI JUYHOCTHBIX PE3YJbTaTOB OCBOCHHS IMPOTPAMMBI IO
(bu3uKe 71 yPOBHS CPEAHETO O0IIero o0pa3oBaHus y 00YYaIONMIUXCsl COBEPIIEHCTBYETCS
AMOITMOHAJIBHBIN UHTEIJIEKT, IPEANOIaralomuii copMUpoOBaHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOIIETO CHOCOOHOCTh TOHHMMATh CBOE HSMOIMOHAIBHOE
COCTOSIHUE, BUJIETh HAMPABIICHUS Pa3BUTHsI COOCTBEHHON SMOIMOHAIBHOU cdepbl, ObITh
YBEPEHHBIM B ce0e;



CaMOpPETYJMPOBAaHUsI,  BKJIIOYAIOUIETO  CAMOKOHTPOJb, YMEHHME  IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJIEHHUE, CIOCOOHOCTh aJalTHPOBATHCS K AMOLIMOHAIBHBIM
MU3MEHEHUSM U MPOSIBISATh THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTUBALIMY, BKIIOYAIOIICH CTPEMIICHUE K JOCTHKCHUIO LIE€IIU U yCIEXY,
ONTUMU3M, HHULIMATUBHOCTh, YMEHUE IEUCTBOBATH UCXO/A U3 CBOMX BO3MOKHOCTEN;

AMIIATUHM, BKJIOYAIOLIEH CHOCOOHOCTh NOHUMAaTh 3MOLMOHAIBHOE COCTOSHHE
APYTUX, YYUTHIBATh €r0 MPHU OCYIIECTBICHUH OOIIEHUs, CIOCOOHOCTh K COYYBCTBHIO H
CONIEPEKUBAHMUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTPAWBATh OTHOILIEHUS C
APYTUMHU JIOABMH, 3a00TUTHCA, IPOSBISTH HHTEPEC U pa3peiiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kJjiacce mpeaMeTHbIE pe3yjibTaThl Ha 0a30BOM YpOBHE
JIOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUM:

JEMOHCTPUPOBATh HA TpPUMEpPax poOjb M MecTo (u3uku B (OPMHUPOBAHUU
COBPEMEHHOW HAYYHOU KapTUHBI MUPA, B Pa3BUTUH COBPEMEHHON TEXHUKHU U TEXHOJIOT UM,
B [IPAKTUYECKOU JEATEIBHOCTH JIIOJIEH;

YUUTBHIBATh TPAHUIBI TPUMEHEHUS U3YyUEHHBIX (U3UMUECKUX MOJIETIeH: MaTepuaibHas
TOYKa, MHEpIHMAIbHAg CHUCTeMa OTCYETa, aOCONIOTHO TBEPJOE TENO, WIICaTbHBIN Tras,
MOJIEJIM CTPOEHUS T'a30B, KXUIAKOCTEM U TBEPABIX TEJ, TOUECUHBIM AJIECKTPUUYECKUN 3apsil
MpH pelieHnu GU3NIEeCKuX 3a1a4;

pacrio3HaBath (U3UYECKUE SBJICHUS (ITPOIIECCHI) U OOBSICHATh UX HA OCHOBE 3aKOHOB
MEXaHHKHU, MOJIEKYJISIPHO-KUHETHYECKOMN TEOpUHU CTpOEHUS BELIECTBA U
ANEKTPOJMHAMUKHK: PABHOMEPHOE W PABHOYCKOPEHHOE IPSMOJIMHENHOE JBUKEHUE,
CBOOOJHOE MaJ€HHE TEJ, ABMXKEHHE IO OKPY>KHOCTH, MHEPLHs, B3aUMOJACIHCTBUE Tel,
muddy3us, OpOYHOBCKOE NIBMKEHUE, CTPOCHUE YKUJKOCTEH U TBEPIBIX TeJ, U3MEHEHUE
o0béMa Ten TMpu HarpeBaHuM (OXJIAKICHHMM), TEIUIOBOE pPaBHOBECHE, HCHapeHUE,
KOHJICHCAIUs, TUIaBJIECHUE, KPUCTAIIM3AlUs, KUIIEHUE, BIAXKHOCTh BO3/yXa, MOBBIIICHUE
JABJICHUS ra3a MPU €ro HArpeBaHUM B 3aKPBITOM COCYJIE, CBS3b MEXKIY MapameTpamu
COCTOSIHMS Ta3a B U30MPOLECCaX, AJICKTPU3ALIUS Tell, B3AUMOJECHCTBUE 3apsJIOB;

ONMKCHIBATH ~MEXAHUYECKOE JBUKEHHUE, MCIHOJb3ys (PU3NYECKHEe BEIMYMHBIL:
KOOpJIMHATA, MyTh, MEPEMEILIEHNE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUjla, MUMITYJIbC
Tena, KUHETHUYECKas JHEpPrus, TMOTCHIMAbHAS OJHEPTUs, MeXaHudeckas padoTa,
MeXaHW4eCKass MOIIHOCTb; MPHU OINUCAHUU TMPABUIBLHO TPAKTOBATh (DU3UYECKUN CMBICI
WCIOJB3YEeMbIX BEJIMYMH, WX O0O0O03HAYEHUsS] U CIUHMIBI, HAXOIUTh (OPMYIIHI,
CBA3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIMUKHY C IPYTUMH BEJIMYMHAMU;

ONUCHIBATh M3YYEHHBIE TEIJIOBBIE CBOWCTBA TEN W TEIJIOBBIC SIBICHUS, UCIOJIb3YS
¢dbu3nueckre BETUYMHBL: JABJICHUE Ta3a, TeMIepaTypa, CpeaHsIsl KMHETUYeCKas SHEeprus
Xa0TUYECKOTO JABMKEHUSI MOJIEKYJ, CPEAHEKBAAPATUYHAS CKOPOCTh MOJIEKYJI, KOJTMYECTBO
TEIJIOThl, BHYTPEHHsISI 3Heprusi, pabora raza, KOA(OUIMEHT TMOJE3HOr0 JeHCTBUSA



TEIUIOBOTO JIBUTATENs; TMPH ONHUCAHWU TMPABWIBHO TPAKTOBATH (PU3UYECKUI CMBICTT
UCIIONIB3YEMBIX BEJIMYMH, HMX OOO3HAUEHHs U EOUHHIBI, HaXOAUTh (HOPMYIIBI,
CBSI3bIBAIOIIME TAHHYIO (PU3UUYECKYIO BEIMUMHY C APYTUMHU BEIMUMHAM;

ONUCHIBATh M3YUYEHHBIE DJJIEKTPUUYECKHE CBOICTBA BEIECTBA M JJIEKTPUUYECKUE
ABJIEHUS (IPOLECCHI), HCMONb3ysd (PU3NYECKUE BEIMYMHBL: DJIEKTPUUYECKUM 3apsil,
ANEKTPUYECKOE M0JI€, HANPSOHKEHHOCTH MOJS, MNOTEHLHAJ, Pa3HOCTh MOTEHUHWAJIOB; MpHU
OMHCAaHWUU TMPABWIBHO TPAKTOBATh (U3UYECKUN CMBICI HCIONb3yEeMbIX BEIMYUH, HUX
0003HaUYEHNs W €IMHHULBI; YKa3bIBaTh (DOPMYJIbI, CBS3bIBAIOIIME JAaHHYIO (PU3MUECKYIO
BEJIMUMHY C APYTUMHU BEJIMUYNHAMU;

aHAJIM3UPOBATh (PU3NUECKUE MPOIIECCHI U SBJICHUS, UCTIOIB3Ys PU3NUECKUE 3aKOHBI U
MPUHIUIBL: 3aKOH BceMupHOTo Tsarotenus, |, |1 u 11l 3akonsr HeroToHAa, 3aK0H coXpaHeHus
MEXaHMYECKON JHEPrHH, 3aKOH COXPAaHEHHUS WMITYJbCa, MPUHIMUI CYMEPHO3UINH CHI,
NPUHLIMIT PABHONPABUS HMHEPIHUAIBHBIX CHCTEM OTCUETa, MOJIEKYJISIPHO-KUHETHUYECKYIO
TEOPUI0 CTPOCHHUS BEILECTBA, Ia30BbI€ 3aKOHBI, CBSA3b CPEIHEH KWHETUYECKOW SHEPruu
TEIJIOBOTO JIBUJKEHHA MOJIEKYJl C aOCOJIIOTHOW TEMIEepaTrypoi, NEpBbIA 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAHEHUs JJIEKTPUYECKOIo 3apsaa, 3akoH KyioHa, nmpu 3Tom
pa3ianyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe BBIPAXKEHHE U
ycoBHs (TpaHULIbI, 00JIACTH) IPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE NPUHLMIIBI JEUCTBUS MAIUUH, NPUOOPOB M TEXHUUYECKUX
YCTPOMCTB; pa3inyaTh YCIOBUS UX O€30MACHOIO UCTIOIb30BaHUS B IOBCEIHEBHOM JKU3HMU;

BBITIOJTHATH SKCIIEPUMEHTHI 110 MCCIEAOBAHUIO (DU3MUECKHX SIBICHUN U MPOIIECCOB C
HCIIOJIb30BaHUEM TMPSMBIX U KOCBEHHBIX HW3MEpPEHHUHl, MNpu 3TOM (HOpMyIHpOBaTh
npobiieMy/3agadyy W THUIOTE3y Y4YeOHOTO OKCIEpPHMEHTa, COOHMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOJAUTH ONBIT U (POPMYITUPOBATH BHIBOIBI,

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE M3MEpPEHUsT PU3NYECKUX BEIMYMH, MPU ITOM
BBIOMpATh ONTUMAIBHBINA CTIIOCO0 M3MEPEHUST M UCTIOJIh30BaTh N3BECTHBIE METO/IbI OLICHKH
MOTPEMIHOCTEN U3MEPEHU;

MCCIIEIOBaTh 3aBUCUMOCTH MEXIY (PU3NYECKUMHU BEIMUYMHAMHU C HCIIOJIb30BAHUEM
NPSIMBIX MU3MEPEHHIA, MPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DMKCHPOBATH PE3YJIbTATHI
MOJTyY€HHOW 3aBHUCHUMOCTH (DPU3MYECKHX BEIWYMH B BUAEC TaOIWIl M TpaduKOB, HenaTh
BBIBO/JIbI 110 pe3yJIbTaTaM MCCIIEIOBaHMS;

co0roAaTh MmpaBmiia OE30MacHOTO TPyAa MpH MPOBEICHUU UCCIEIOBAaHUM B paMKax
y4eOHOro HSKCIEepUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKONM M MPOEKTHON AEATEeIbHOCTH C
MCIIOJIb30BAHUEM U3MEPUTEIbHBIX YCTPOUCTB U 1a00paTOPHOrO 000pYAOBAHMUS;

pemiaTh pacu€THble 3aJayd C SIBHO 3aJlaHHOM (PU3MYECKON MOJAEINbI0, MCHOJb3YsA
¢u3nueckne 3aKOHBI W TPHUHIMIBI, HA OCHOBE aHajHM3a YCJIOBHUS 3a/laddl BbIOUpATh
bu3nyecKyr0 MoJieb, BBIACIATh (PU3MUECKUE BETUYMHBI U (POPMYJIIbI, HEOOXOIUMBIE IS
e€ pelleHus, NPOBOAUTH PACUETHI M OLEHUBATh PEATbHOCTh IMOJIYYEHHOI'O 3HAYECHUS
(u3UYECKOI BETNYMHBI;



pelmaTh KayeCTBEHHBIE 3a/laud: BBICTPAUBATh JIOTUYECKU HEMPOTUBOPEUUBYIO
IIEMIOYKY PACCYXICHUIN C OMOPON HA M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (pU3ndecKue
SABJICHUS;

UCIIOJIb30BaTh NPHU pEHICHUM YYEOHBIX 3aJad COBpPEMEHHbIE WH(OPMAIIMOHHbIE
TEXHOJIOTUH I TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAIIMN U TIPE/ICTABICHUS y4eOHON
U HAyYHO-TIOMYJSIPHOM HHQpOpMAIMU, TMOJYYEHHOM U3 Pa3JIMYHBIX HCTOYHUKOB,
KPUTUYECKH aHATTU3UPOBATH MOIyIaeMy0 HHPOPMAIITHIO;

OPUBOJUTHL TPUMEPHl BKJIAJa POCCUUCKHX U 3apyOCKHBIX YUYEHBIX-(PU3UKOB B
pa3BUTHE HayKu, OOBSCHEHHE MPOIECCOB OKPYXKAIOIIETO MHUpPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHUH;

WCIIOJIh30BaTh TEOPETUYECKHE 3HAHUSA 10 (M3MKE B IOBCEIHEBHOW JKWU3HM IS
oOecrieyeHuss 0€30MaCHOCTH MpU  OOpalieHMH C M[pudopaMH W TEXHUYECKUMU
YCTPONCTBAMHM, [IJII COXPAHEHUsS 3J0pPOBbS U COOJIIOJCHHS HOPM DKOJOTUYECKOTO
IIOBEJCHUS B OKPYXKAIOLIEH Cpee;

paboTaTh B Irpynne C BHINOTHEHUEM Pa3JIMYHBIX COLMANIbHBIX POJICH, MJIaHUPOBATH
paboTy TPYIIIbI, PAIIMOHAIBHO paclpeessaTh 00sI3aHHOCTH U TUIAaHUPOBATh ACSATEIbHOCTD
B HECTAHJAPTHBIX CHUTYalMsX, AJCKBATHO OLIEHUBATh BKJIaJ KaXXIOr0 W3 YYaCTHUKOB
TPYIIBI B pelIEHUE pacCMaTpUBaEMOU MPOOIEMBI.

K xoniy o0yuenus B 11 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpakaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUH:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MecTo (u3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHON KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH,
B IPAKTHUYECKON JNEATCIBHOCTH JIFOACH, IEIOCTHOCTh U €IMHCTBO (PU3MYECKON KapTHHBI
MHUPA;

YUYUTHIBATh TPAHUII MPUMEHEHUS HW3YUYEHHBIX (PU3MUECKUX MOJENICH: TOYCUHBIH
AJIEKTPUUYECKUHN 3apsii, JIyd CBETa, TOYCUHBIM MCTOUYHHUK CBETa, siACpHas MOJEIbh aToma,
HYKJIOHHAsI MOJIeJTb aTOMHOTO s/Ipa MPU PEIICHUH (PU3NYECKUX 3a]1ay;

pacno3HaBath GU3HUECKHUE SBJICHUS (IIPOIECCHI) U OOBSICHATH UX HA OCHOBE 3aKOHOB
ANEKTPOAMHAMUKNA W KBAHTOBOW (PU3MKHU: SJEKTpUUECKas MPOBOJUMOCTb, TEILIOBOE,
CBETOBOE, XHWMHMYECKOE, MAarHUTHOE [EWCTBUS TOKAa, B3aUMOJIEHCTBUE MAarHUTOB,
ANEKTPOMArHWTHAsT WHAYKIUSA, JEHCTBUE MArHUTHOTO IOJS HAa MPOBOJHHK C TOKOM U
JBYDKYIIUMCS — 3apsifl, JJIGKTPOMAarHUTHBIE KOJeOaHWsT ¥ BOJHBI, MPSIMOJHHEHHOE
pacnpocTpaHEHUE CBETa, OTpPaXEeHHeE, MpenoMiieHue, uHTepdepeHnus, audpakuus u
MoJIsipu3alvsl CBeTa, aucrepcus cBera, (orolrnexkrpuueckuit shdext (hororddexr),
CBETOBOE JAaBJICHUE, BO3HUKHOBCHHME JIMHEHYATOrO0 CIEKTpa aroMa BOJIOPOAA,
€CTECTBEHHAs U UCKYCCTBEHHAsl PaJUOaKTUBHOCTB;

ONUCHIBATh HW3YYEHHbICE CBOMCTBA BENIECTBA (IEKTPUUYECKHE, MATHUTHBIE,
ONTUYECKHUE, DJIEKTPUUYECKYI0 MPOBOJUMOCTH PA3IMYHBIX CPEl) U DJIEKTPOMArHUTHbBIC
ABJICHUS (IIPOLIECCHI), UCTIONB3YSl (U3MYECKUE BEIMYMHBI: JJIEKTPUUYECKHUM 3apsiji, cuiia
TOKa, OJJEKTPUYECKOE  HANPSIKEHUE, DJIEKTPUUECKOE  CONPOTUBIECHUE, PA3HOCTH
MOTEHITUAJIOB, AJIEKTPOJIBIKYIIAS CHIa, paboTa TOKA, WHIAYKIUS MarHUTHOTO TIOJIS, CUja



Awmnepa, cuna JlopeHua, HMHIYKTUBHOCTb KaTYIIKH, OJHEPrus 3JIEKTPUYECKOIO H
MarHMTHOTO TOJIEH, MEepUOJ M 4YacToTa KojieOaHWil B KOJeOaTeNIbHOM KOHTYypeE, 3apsl U
CWjla TOKa B TMPOIECCE TapMOHUYECKHUX »BJIEKTPOMArHUTHBIX KoyieOaHul, (oKycHoe
pacCTOssHME M OINTHYECKas CUJla JUH3bl, IPU ONHCAaHUU I[PABWIBHO TPAKTOBAaTh
(bU3MYECKUN CMBICI UCTIOIb3YEMBIX BEJIIMYMH, UX O0O3HAYEHUS W €IUHUIIBI, YKAa3bIBaTh
(bopMyIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3HUECKYIO BETUUUHY C IPYTMMH BETUYHMHAMU;

ONHCHIBATh U3YyYCHHbIE KBAHTOBBIC SIBICHUS U IPOLIECCHI, UCIOIB3Ys (U3MUECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YaCTOTa CBETA, SHEPTUSA U
UMITYJIbC (POTOHA, MEPUOJ TMOTypachaaa, SHEPrus CBSI3U aTOMHBIX siiep, IPU ONMUCAHUU
MPAaBUJIBHO TPAKTOBATh (PU3NUYECKUIN CMBICI MCIIONBb3YyEeMbIX BEJIMYMH, UX 0003HAYCHUS U
€IMHULIBI, YKa3bIBaTb (POPMYJIbI, CBA3BIBAIOIINE MAHHYIO (PU3WYECKYIO BEIMYUHY C
JIPYTUMH BEJITMYMHAMU, BBIYUCISATH 3HAUEHUE (PU3NUECKON BETUYUHBI;

aHAJIM3UPOBATh (PU3NUECKHUE MPOLIECCHI U SBJICHUS, UCTIOIb3YsI PU3NUECKUE 3aKOHBI U
NpUHIUIBL: 3aKOH OMma, 3aKOHBI IIOCIENOBATEIBHOIO M NApaJLIEIbHOIO COEIWHEHHUS
IIPOBOAHUKOB, 3aKOH Jxoyns—J/IeHnma, 3aKOH DIEKTPOMAarHUTHOM MWHAYKLIHH, 3aKOH
NPSMOJIMHEMHOIO  paclpOCTPaHEHUsS CBETa, 3aKOHbl OTPAKEHHSI CBETA, 3aKOHbI
IPEJIOMIIEHUSI CBETa, ypaBHEeHUE OWHIITEHHAa I (oTod(d(deKTa, 3aKOH COXpaHEHUS
DHEPIUH, 3aKOH COXPAHECHMS UMITYJIbCA, 3aKOH COXPAHEHHUSI JIEKTPUYECKOTO 3aps/1a, 3aKOH
COXpaHEHHUS] MAacCOBOI0 4YHCIA, MOCTylaThl bopa, 3aKOH paJlMOaKTUBHOTO pacmnaia, MpH
ATOM pa3IMyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BhIPAKEHUE U
ycioBus (rpaHullbl, 0071aCTH) TPUMEHUMOCTH;

ONpENEIATh HAIMpaBJI€HHE BEKTOpa HHAYKIIMM MAarHUTHOTO TOJISI TPOBOJHHKA C
TOKOM, CHJIbl AMriepa u cuiibl JIopeHia;

CTPOUTh W OIHKCHIBATH H300pakKeHHE, CO3[aBa€MOE€ IUIOCKUM 3€pKajoM, TOHKOMN
JIMH30M;

BBINIOJIHATH SKCIIEPUMEHTHI MO UCCIEA0BAHUIO (PM3MUECKUX SBJICHUA U POLIECCOB C
UCIIOJIb30BAaHUEM TIPSMBIX W KOCBEHHBIX M3MEPEHHWI: Tpu OSTOM (POPMYJIHPOBATH
mpoOsemy/3agadyy M THUIOTE3y Yy4eOHOTO OKCIEepUMEHTa, COOMpaTh YCTAaHOBKY U3
MPEAI0KEHHOTO0 000pYI0BAHMUS, POBOAUTH ONBIT U (POPMYITUPOBATH BHIBOIBI;

OCYUIECTBJISATh MPSIMbIE U KOCBEHHBIE M3MEPEHHSI (PU3MUYECKUX BEIUYHH, [PU 3TOM
BbIOMpATh ONTUMAJIBHBIA CIIOCO0 U3MEPEHUSI U UCTOIb30BaTh N3BECTHBIE METO/IbI OLIEHKH
MOTPEMIHOCTEN U3MEPEHN;

MCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH C HCIOJB30BAHUEM TMPSIMBIX
M3MEPEeHUI: TpU DTOM KOHCTPYUPOBATh YCTAHOBKY, (UKCHpPOBATH pE3yJbTaThI
MOJIy4YeHHOW 3aBUCUMOCTH (PU3WYECKUX BEIMYMH B BUJE TaOMUIl M rpaduKoB, AeNaTh
BBIBO/IBI 110 PE3YyJIbTaTaM UCCIEIOBAHNUS;

co0roaTh MmpaBmiia 0€30MacHOrO TPyAa MPH MPOBEACHUN UCCIIEOBAHUNA B paMKax
y4eOHOTO SKCHEPUMEHTa, Y4YeOHO-HCCIEAOBATEIbCKOM W MPOEKTHOM AESTEIbHOCTH C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1a00paTOpHOro 000pyA0BAHMUS;

pemiaTh pacu€THble 3aJayd C SIBHO 3aJlaHHOM (PU3MYECKON MOMAEINbI0, MCHOJb3Ys
busznueckue 3aKOHBI W TPHUHIMIBI, HA OCHOBE aHajM3a YCIOBUS 3aJaydl BbIOUpATh



bu3nyecKyr0 MoJieb, BBIACIATh (PU3HMUECKHE BEIUYUHBI U (OPMYIIbI, HEOOXOIUMBIE IS
e pemieHus, NPOBOAUTH PACUETHl M OLEHUBATH PEATbHOCTh MOJIYYCHHOTO 3HAYCHHUS
($u3NYECKOIl BETMYHHBI;

pelath KayeCTBEHHbIC 3aJaud: BBICTPAWBATh JIOTUYECKH HENPOTUBOPEUUBYIO
LIENIOYKY PACCYKJIEHUH ¢ ONOPOM Ha M3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3NYECKUE
SIBJICHUS;

UCIIONIb30BaTh TPU pELIEHUH YYEeOHBIX 3a7a4 COBPEMEHHBbIE HH(OPMALMOHHBIC
TEXHOJIOTHH JJI IOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALIMU U IIPEJICTABICHUS yUCOHON
U HAy4YHO-TIOMYJSIpHOM uWHGOpMaluy, TMOJYYEHHOW W3 pas3IMYHbIX HCTOYHHKOB,
KPUTHYECKH aHAJIU3UPOBATH MOTydyaeMyt0 HHPOPMAIIHIO;

OOBSICHATh TPUHIMIBI JCUCTBUS MAIlIMH, MPUOOPOB M TEXHUYECKHX YCTPOMNCTB,
pa3ianyaTh yCIOBHs UX O€30MaCHOTO MCIIOIb30BAHUS B TOBCEAHEBHON KU3HU;

OPUBOJUTH TMPUMEPHI BKJIAJa POCCUHCKUX U 3apyO€KHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHH;

HCIIONIb30BaTh TEOPETHUECKHE 3HAHUA MO (PHU3WKE B IMOBCEAHEBHOW >KM3HH IS
oOecnieyeHus O€30MAaCHOCTH IMpH OOpalleHHH C M[pUOOpaMM U TEXHUYECKUMHU
yCTPOMCTBaMHM, I COXpPAHEHMsI 370pPOBbsl M COOJIIOAECHHS HOPM SKOJIOTMYECKOIO
MOBEJICHUS B OKPYXKaloIleH cpene;

paboTaTh B TpyIIE C BBHIMOJIHEHWEM PA3IUYHBIX COIMATBHBIX POJICH, TIIAaHUPOBATH
paboTy TPYMIIBI, PAIIMOHAIBHO PACTIPEENITh O0SI3aHHOCTH U TUIAHUPOBATH JEATEIHHOCTh
B HECTAHJApTHBIX CUTYyallUsIX, aJEKBAaTHO OLIEHHWBATh BKJIAJ KaXXIOrO0 M3 YYaCTHUKOB
IpynIbl B pelieHue paccMaTpruBaeMoil MpoOJIeMBbl.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuecTBO 4acoB

JuaexkTpoHHbIe (HU(pPOBbHIE)

Ne i/m Konrposbuesie IIpakruyeckue
NMPOrpamMMblI Bcero o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI

Paznen 1. PU3UKA U METOAbl HAYYHOI'O IO3HAHUA
bubmuoreka [JOK

1.1 ®dusnKa ¥ METOIbl HAYYHOTO TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72

Uroro no pazneny 2

Pa3zpgen 2. MEXAHUKA
bu6mmoreka [IOK

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

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

2.3 3aKOHbBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72

Hroro no pasneny 18

Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON 9 1 bu6nuorexa [IOK

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

bu6mmoreka [IOK

32 OCHOBEI TEePMOAHMHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72

33 ArperatHble cocTosiHUA BelecTBa. da3oBbie 5 bubnnorexa [JOK

' TIEPEXO/IBI https://m.edsoo.ru/7f41bf72

Uroro mo pazneny 24

Pazgen 4. JIEKTPOJANHAMUKA

4.1 DneKTpocTaTHKa 10 1 1 bubnuorexa [JOK



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

ITocTostHHBIN 3JIeKTpUYECKH TOK. TOKH B

bubmuoreka [JOK

4.2 12

pa3IUYHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazueny 22
PeszepBHoe Bpemst 2

OBIIEE KOJIMYECTBO YACOB II0 ITPOTPAMME 68



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

11 KIIACC

Ne ni/m = HammeHoBaHMe pa3/ieioB U TeM NMPOTrPaAMMBbI

KoauuecTBO 4acoB

KonTpoabuble IlpakTuyeckue

dueKkTpoHHbIE (LM (POBbLIE)

Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoThI
Paznen 1. JIEKTPOJANHAMUKA
bubnunoreka LIOK
1.1 MarunuTtHoe nojie. DJIeKTpOMarHuTHAsE HHAYKIIHS 11 1 3 https://m.edsoo.ru/7f41c97¢
Uroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
bubnunoreka LIOK
2.1 MexaHU4YeCKHEe U AJICKTPOMArHUTHBIE KOJICOaHMS 9 1 https://m.edsoo.ru/7f41c97¢
bubnunoreka LIOK
2.2 MexaHU4YeCKHUE U JICKTPOMArHUTHBIE BOJIHBI 5 1 https://m.edsoo.ru/7fA1c97¢
bubmuoreka [{OK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pasneny 24

Pasnea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

3.1 OCHOBBI CIEIIMAIBHON TEOPUH OTHOCUTEIILHOCTH 4 1 Bubmuorexa LIOK
' H p https://m.edsoo.ru/7f41c97c
Hroro no pasneny 4
Paznea 4. KBAHTOBAS ®U3UKA
. bubnuoreka [{OK
4.1 DeMEeHTHI KBAHTOBOM ONTHUKHU 6 https://m.edsoo.ru/7fA1c97¢
bubnmnorexa LIOK
4.2 4
Crpoenne atoma https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE AP0 5 bubmorexa [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/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Uroro no pazneny

15

Paspea S. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 ﬁ;f:;ﬁfg:)?g}; 11c97¢
Uroro no pazneny 7

Paznen 6. OBOBILIAIOUIEE IOBTOPEHUE |

6.1 O6o06m1aro1iee NTOBTOPEHHE 4 ﬁ;f:;ﬁfg:)?g}; 11c97¢
Uroro no pazneny 4

PesepBHOE Bpems 3

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoumnuectBo yacos 1 3 @
ara JIEKTPOHHBIEe HU(PPOBbIE
Tema ypoka Kontp. IIpakr. P P
n/n Bcero U3ydYeHHsl 00pa3oBaTe/ibHbIE PecypcChl
padoTel  padoThI
1 ®usnka — Hayka o npupone. Hayunsie MeToAbI TO3HAHUS bubnuoreka [JOK
OKpY>Karollero Mupa https://m.edsoo.ru/ff0c32e2
5 Poab 1 mecTo pusuku B hopMHpPOBaHHHM COBPEMEHHOW HAyYHOH bubnmnoreka HOK
KapTUHBI MUPA, B MPAKTUYECKON JIEITEIHHOCTH JIHOICH https://m.edsoo.ru/ff0c33e6
3 Mexaaundeckoe aBmkeHne. OTHOCHTEIBLHOCTh MEXaHHYECKOTO bubnuorexa [IOK
neuxkeHusd. [lepemenienue, CKOpocTb, yCKOpEHUE https://m.edsoo.ru/ff0c3508
4 PaBHOMEpHOE NPAMOJIIMHENHOE IBUKEHHUE bubmorexa LIOK
P P A https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE NPSIMOIMHENHOE IBUKEHUE bubmorexa LIOK
yexop P A https://m.edsoo.ru/ff0c372e
bubmmoteka IIOK
6 .
CBobOoaHOE mazieHne. Y CKopeHrne CBOOOIHOTO MaIeHuUs https://m.edsoo.ru/f0c39cc
7 KpuBonunelinoe aBuxeHue. J[BrkeHre MaTepuanbHON TOUKH 110 bubmuoreka [IOK
OKPY>KHOCTH https://m.edsoo.ru/ffOc3ada
[Tpunuun otHOcuTenbHOCTH ["anunes. aepuuaibHble CUCTEMBI bu6nunorexa LIOK
8 .
orcuera. [lepBbIit 3akoH HproToHa https://m.edsoo.ru/ff0c3be8
9 Macca Tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoii 3akon bubnnoreka [JOK
HprotoHa s MarepuanbHOM TOUKU https://m.edsoo.ru/ffOc3be8
10 Tperuii 3akoH HproTOHA 111 MaTe€pUaIbHBIX TOUEK Bubmmorexa [IOK
P s P https://m.edsoo.ru/ffOc3be8
11 3akoH BceMupHoro tsaroreHus. Cuna tsoxectu. [lepBas kocmuueckas bubmuoreka [JOK
CKOpOCTb https://m.edsoo.ru/ff0c3d00
but6mmoreka [IOK
12 C .3 I'yka. B
F1a YIPYTOCTH. JarOm 1 yka. bec Teia https://m.edsoo.ru/ff0c3el8



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
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

Cuna tpenus. Koapduument tperns. Cuia cCOnpoTHBICHUS MTPH

bubnunoreka LIOK

13
JIBIDKEHUH TeEJIa B )KMIKOCTH WJIM Ta3e https://m.edsoo.ru/ffOc3f76
[ToctynarenbHoe U BpaliareiabHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO
14 Tenta. MoMeHT cubl. I11nedo cuitel. Y cl1oBUS paBHOBECHS TBEPIOTO bubnnorexa LHOK
' ' ' P P https://m.edsoo.ru/ff0c41a6
Tena
Nmnynbc MaTepuanbHONU TOYKU, CUCTEMbI MAaTEPUAIBHBIX TOUEK.
15 Nmnynbe cuibl. 3aKOH COXpaHEHUs1 UMITYyJibca. PeakTuBHOE bubmorexa LOK
Y ' P YHBGa. https://m.edsoo.ru/ff0c43d6
JBUKCHHE
16 PaboTa u momHOCTh cuibl. KuHeTHUeckast 3HEprus MaTepuaibHON bubmmoreka [JOK
To4ku. TeopeMa 00 M3MEHEHUH KUHETHYCCKON SHEPTUU https://m.edsoo.ru/ff0c4502
[TorenmanpsHas 31eprus. [loTeHunaNIbHAS SHEPTUSA YIPYTO
17 neopMUPOBAHHOM MPYKUHBL. [loTeHIIManbHas SHEPTUS Tena BOIM3U bubmmorexa [JOK
pMHp 24 ' P https://m.edsoo.ru/ffOc461a
MMOBEPXHOCTU 3eMITH
[ToTeHnuanbHble U HEMOTEHIMANIbHBIE CUJIbL. CBSI3b Pa0OTHI
. bubmuoreka [{OK
18 HETOTEHIIMATIBHBIX CUJI C U3MEHEHUEM MEXaHWYECKOU SHEPTUU
N https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKON YHEPTUr
Jlaboparopnas pabota «VccnenoBanue cBsi3u pabOTHI CUITBI C
19 M3MEHEHUEM MEXaHUYECKOM YHEPTUU Teja Ha PUMEPE PACTKEHUS
PE3UHOBOTO JKI'yTa»
20 Kontponbnas padota nmo teme «Kunemaruka. Jlunamuka. 3aK0HbI bubmuoreka [IOK
COXPAHEHUS B MEXAHUKE https://m.edsoo.ru/ff0c4b74
21 OCHOBHBIE TIOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUH. bubnnorexa [JOK
BbpoynoBckoe npmkenue. uddy3us https://m.edsoo.ru/ff0c4dc2
99 XapakTep IBUKEHHUS U B3aUMOJEHCTBUS YacTUll BeulecTa. Monenu
CTPOEHUS Ta30B, KUJIKOCTEN U TBEPABIX Tel
23 Macca monekyn. KomnyectBo BemiectBa. [locTosiHHass ABoraapo
24 Tennosoe paBHOBecue. TeMiieparypa u e€ usmepenue. lllkana
temneparyp Llenbcus
. bubnmnorexa [JOK
25 Wneansusiii raz B MKT. OcHoBHoe ypaBHeHue MKT 1

https://m.edsoo.ru/ffOc4fde



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde

AOcomoTHas TemIepaTypa Kak Mepa CpeiHe KHHETUUECKOM

bubnunoreka LIOK

26 SHEPrUM IBUKEHUS MOJEKyJl. YpaBHeHne MenneneeBa-Knanelipona https://m.edsoo.ru/ff0Oc511e
27 3akoH JlambToHa. ['a30BbIC 3aKOHBI
08 Jlaboparopnas pabota «lccienoBanue 3aBUCHIMOCTH MEXTY
rapaMeTpamMu COCTOSIHUS Pa3pesKEHHOro ra3a»
29 N3omporieccsl B uealbHOM raze U ux rpaduueckoe npeacraBicHue bubmmorexa [JOK
https://m.edsoo.ru/ff0c570e
BHyTpeHHss SHepTrUs TepMOIUHAMUYECKON CHCTEMBI M CITOCOObI €
30 n3MeHeHus. KonmuecTBo TEIioTel U pabota. BHyTpeHHsIs SHEprus bubmorexa [JOK
https://m.edsoo.ru/ff0c5952
OJTHOATOMHOTO HUJICAIbHOTO Ta3a
bubmmoreka [JOK
31 Bugs Tetuionepeyatin https://m.edsoi_.[ru/ffOc5036
39 VY enpHas TEIIIOEMKOCTH BellecTBa. KOIMYECTBO TETUIOTHI ITPU bubanorexa [JOK
Teruionepenaye. AnuabaTHbIN mpoiece https://m.edsoo.ru/ff0c5c36
33 [IepBbIit 3aKOH TEPMOAMHAMUKH U €T0 PUMEHEHHUE K U30Ipolieccam bubmorexa HOK
https://m.edsoo.ru/ffOc5efc
34 HeoOparumocTs niporieccoB B mpupoje. Bropoii 3akon bubnnorexa [JOK
TEPMOJAVHAMUKH https://m.edsoo.ru/ff0c6230
35 [Ipunuun nevicteus u K111 TemnoBoit MamHsbl ]r?tlfgsj?/l//lr?wfgszgr?/}:f 0c600a
36 Huxn Kapno u ero KIT/{
37 DKojoru4eckue npoOaeMbl TETIIO3HEPTETUKH
38 O6o6maromuit ypok «MomnekynsipHas ¢pusrka. OCHOBBI bubnnorexa [JOK
TEPMOJAVHAMUKI https://m.edsoo.ru/ff0c6938
39 KonTponbHas pabota mo Teme «MonekynspHas ¢usnuka. OCHOBBI bubnuoteka [JOK
TEPMOJUHAMHUKI https://m.edsoo.ru/ff0c6a50
40 [TapoobpazoBanue u koHaeHcanus. VcapeHue u KuneHue Eggjﬁ&fgg)?ﬁ}; 0c63b6
41 AOCOIIIOTHAsI U OTHOCUTEIbHAS BIAXXHOCTh BO3yXa. HackimeHHbIN bubmmorekxa [IOK

nap

https://m.edsoo.ru/ff0c64d8



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
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
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Teépnoe teno. Kpucramnnueckue u amopQHblie Tena. AHU30TPOIHS

42 CBOMCTB KpucTaioB. JKujakue kpuctauisl. COBpeMEHHbIE bubmorexa LIOK
https://m.edso00.ru/ff0c65f0
MaTepuaibl
43 [InaBnenue u kpucraumsanus. Y JesbHas TEIUIOTa IUIABJICHUS. bubnuoreka [JOK
Cybnumarust https://m.edsoo.ru/ff0c6708
bubnmnoreka HOK
44 VYpaBHeHHE TEIIOBOTO OanaHnca https://m.e dsogru IF0C6820
45 DJieKTpu3anus Teil. DICKTPUUIECKUH 3apsia. [[Ba BUa 3JEKTPUUECKUX bubnmnoreka HOK
3aps/10B https://m.edsoo.ru/ff0c6bcc
46 [TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHUS Bbu6moteka [JOK
AJIEKTPUYECKOTO 3apsiia https://m.edsoo.ru/ff0c6bcc
47 B3aumogeiictBue 3apsanoB. 3akon Kynona. Toueunsrii bubanorexa [JOK
BJIEKTPUYECKUN 3aps https://m.edsoo.ru/ff0c6ce4
48 Hanpspox€nHocts anekTpudeckoro noii. [IpuHnun cyneprno3uuuu bubanorexa [JOK
AJIEKTPUYECKUX TojieH. JIMHUK HanpsHKEHHOCTH https://m.edsoo.ru/ffOc6df2
49 Pabota cun anekrpocrarndeckoro noist. [Torennuan. Pasnocts Bbu6moreka [JOK
MIOTEHI[MAJIOB https://m.edsoo.ru/ff0c6f00
50 [IpoBOAHMKY M TUANEKTPUKH B 3IEKTPOCTATUYECKOM I10JIE. bubmuoreka [IOK
JusnekTprudeckasi HpOHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
N bubnnorexa [JOK
>1 uekrpotukocts. Kowaencatop https://m.edSO(])_.[ru/ffOC7126
59 ONEeKTPOEMKOCTH INIOCKOI0 KOHJEHCATOPa. DHEPIHUsl 3apsyKEHHOTO bubmuoteka [IOK
KOHJIEHCcaTopa https://m.edsoo.ru/ffOc72c0
53 JlaGopatopHas pabota "M3Mepenue 31eKTpoEMKOCTH KOHIeHcaTopa"
[TpuHIIMTT NEHCTBUS ¥ IPUMEHEHNE KOHAEHCATOPOB,
54 KOMUPOBAIBHOTIO anmapara, CTpyWHOro mpuHTepa.
DrnexTpocTaTHyecKas 3aluTa. 3a3eMIeHHe IeKTPopudopoB
DNEKTPUUECKUH TOK, YCIIOBUS €0 CyllecTBOBaHUA. [locTosSHHBIN
55 tok. Cwa Toka. Hanpsbxenue. Conporusienue. 3akon Oma jist

y4acTKa LEeNu
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https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

HOCHCHOB&TGHBHOQ, napajjiejibHOC, CMCIIAHHOC COCAUHCHUC

56 npoBOIHUKOB. JIaGoparopHas paboTa «/3yueHne cMelaHHOTro 1 0.5 ﬁ;llin;//l;f;;?g}:f 0c7450

COEJIMHEHUS PE3UCTOPOB
Bu6muotexa [JOK

o7 PaboTa 1 MOUTHOCTB ANMEKTPHUECKOTo TOKa. 3akoH J[xoyns-Jlenna 1 https://m.e dsog)_.[ru /F10C7838
3axon OMa 1)1 TOJIHOM (3aMKHYTOM ) 2JIEKTPUYECKOM LIETIH.

58 Koportkoe 3ambikanue. Jlaboparopuas padora «M3meperne D/1C 1 0.5 bubmmorexa [JOK

https://m.edsoo.ru/ff0c7ae0

HMCTOYHHMKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHUS)

59 PesepBubiil ypok. KonTponsHas pabora o teme 1 bubnmnoreka HOK
"OnexTponuHamuka" / Becepoccuiickas npoBepovHas pabora https://m.edsoo.ru/ff0c8c56

50 O6o6maromuii ypok «nekTpoauHamukay / Becepoccuiickas 1 bubmmoreka [JOK
poBepoyHas pabora https://m.edsoo.ru/ff0c88be

61 DNeKTpOHHAs TPOBOJAUMOCTh TBEPABIX METANIOB. 3aBUCUMOCTh 1
COMPOTHUBIICHUS METAJJIOB OT TeMmepaTrypbl. CBEpXIIPOBOIUMOCTh

62 DnekTpruyeckuil Tok B Bakyyme. CBOMCTBA 3IEKTPOHHBIX ITyYKOB 1

63 [TonynpoBoIHUKH, UX COOCTBEHHAs U IPUMECHAs! IPOBOAUMOCTb. 1 Bbu6moreka [JOK
CoiicTBa p—n-niepexona. [TomynpoBoaHUKOBBIE TPUOOPHI https://m.edsoo.ru/ff0c84ae

64 DNEeKTPUYECKUI TOK B pacTBOpaxX U paciuiaBax dJEKTPOJIUTOB. 1 bubnnorexa [JOK
DNEeKTPONUTHYECKAs JUCCOLUAIIHS. DIEKTPOIIU3 https://m.edsoo.ru/ff0c82ba

65 DnexTpuuecKkuid Tok B razax. CaMoCTOSTENbHBIN U 1 bubnnorexa [JOK
HECaMOCTOSATENbHBIN pa3psan. Monnus. I1nazma https://m.edsoo.ru/ff0c84ae

66 DneKTpuYecKre MpruOOpbl M YCTPOMCTBA M UX MPAKTUUECKOE 1 bubmuoreka [IOK
npuMmeHenue. [IpaBuna TexHUKHU 6€30MaCHOCTH https://m.edsoo.ru/ff0c86fc

67 KonTponbHas padota no teme «3nekTpoctaTuka. [locTosHHBIN 1 bubmuoreka [IOK
JNEKTPUYECKU TOK. TOKHM B pa3aIn4HBIX CPEIax» https://m.edsoo.ru/ffOc8a8a

68 PesepHsbiit ypok. O6o6matoniwii ypok mo remam 10 kmacca 1 ngg;?::g;gﬁ}; 0c8f6e

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
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https://m.edsoo.ru/ff0c84ae
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11 KIIACC

KoaudecTBO 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontp. IIpakr.

n/n Bcero U3y4YeHHsl 00pa3oBaTe/ibHbIE PecypcChl

padoTel  padoThI

1 TlocTosIHHEBIE MArHUTHI X X B3aUMOJEHCTBUE. MarHUTHOE MOJIE. 1 bubnunoreka LIOK
Bektop MarHuTHOM MHAYKUMH. JIMHUYM MarHUTHOW MHAYKIIUH https://m.edsoo.ru/ff0c9778

9 MaruuTtHoe nose nNpoBoJHUKA ¢ TOKOM. OnbIT Dperesa. 1 Bu6muoteka [JOK
B3anmopeiicTBre NpOBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe

3 JlaGopaTopHas pabota «/3ydeHrne MarHUTHOTO OIS KaTYIIKH C 1 1 bubnmnoreka HOK
TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBre MarHUTHOTO TIOJISl HA MPOBOJIHUK ¢ TokoM. Cuna

4 Awmrepa. JlaboparopHas padora «MccinenoBanue nqeiicTBusd 1 1 buGnuorexa [IOK

pa. patopHai p https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM)»

5 JleficTBHE€ MarHUTHOTO TIOJISI HA JIBUKYIILYIOCS 3apSKEHHYIO 1 bubmmoreka [JOK
yactuiy. Cuia Jlopenna. Pabota cuiiel Jlopenna https://m.edsoo.ru/ff0c9df4
DnekTpoMarHuTHas MHAYKIKs. [loTok BekTopa MarHuTHOM

6 uHaykuuu. O/1C nHaykuuu. 3aKoH MeKTPOMarHUTHOM 1
nHaykiuu Oapanes

7 JIaGoparopHas paboTa «VccienoBanue siBIEHUS 1 1 bubmuoreka [IOK
3JIEKTPOMArHUTHON UHIYKLIUN https://m.edsoo.ru/ffOcal50
WNunykruBHOCTh. SIBneHne camonnaykuuu. 31C caMOMHIYKIIMH.

8 DHeprus MarHUTHOTO TOJIS KaTYIIKUA ¢ TOKOM 1 brbmmorexa LIOK

P Y ' https://m.edsoo.ru/ff0ca600
DNEeKTPOMarHuTHOE IOJIe
TexHr4ecKue ycTpocTBa U MX MPUMEHEHHE: TTOCTOSTHHBIE

9 MarHUThI, 3JIEKTPOMArHHUTHI, JIEKTPOBUTATEND, YCKOPUTEIH 1
AJIEMEHTAPHBIX YaCTUII, MHIYKIIMOHHAS TI€Yh

10 O6o0maromuii ypok «MarHuTHoOe 1mosje. DIeKTPOMarHuTHaS 1 bubmmoreka [JOK
AHIYKITAS https://m.edsoo.ru/ffOcab82

bubnmnorexa [JOK

11 KonTponpHas pabota mo Teme «MarHuTHoOe ToJie. 1 1 1

https://m.edsoo.ru/ffOcad58



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
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DneKTpOMarHuTHast UHIYKITUS»

CBO60,I[HI>I€ MeXaHHYECKHE KOJIEOaHHs. FapMOHI/I‘ICCKI/IC

. bu6nmoreka [IOK
12 KoJieOaHus. YpaBHEHUE TAPMOHUYCCKUX KOJICOaHMIA.
https://m.edsoo.ru/ffOcaf06
[IpeBpamienue 3aeprun
JlaboparopHas padota «lccnegoBanue 3aBUCUMOCTH IIEpUOJIa
13 MaJibIX KoJieOaHUl rpy3a Ha HUTHU OT JJIMHBI HUTU U MaCChI
rpy3a»
Koneb6arenbublit KoHTYp. CBOOOAHBIE 2JIEKTPOMArHUTHBIE
14 KOJIEOaHUS B UAEaIbHOM KOJIe0aTeIbHOM KOHTYPE. AHAJIOI U buGnuorexa [IOK
pe- https://m.eds00.ru/ff0ch820
MEX1y MEXaHUYECKUMH U 3JICKTPOMArHUTHBIMH KOJICOAHUSIMH
15 ®opmyna TomcoHa. 3aKOH COXpaHEHUsI SHEPTUU B UI€aJIbHOM bubnuoreka [IOK
K0J1e0aTeIbHOM KOHTYpE https://m.edsoo.ru/ff0ch9c4
[IpencraBienue o 3aTyxarouux KoinedaHusx. BeiHy)1eHHbIE
bubnuoreka [{OK
16 MexaHuueckue konebanus. Pezonanc. Boinyxaennoie
https://m.edsoo.ru/ff0cbb86
AJIEKTPOMArHUTHBIC KOJeOaHus
[Iepemennsbiii Tok. CHHYCOMIaTIbHBIN IEPEMEHHBIN TOK.
17 Mo1HOCTh IEPEMEHHOr0 TOKa. AMIUTUTYAHOE U JIEHCTBYIOIIEE bubmorexa LIOK
P i Y Y https://m.edsoo.ru/ffOcbd34
3HAYEHUE CUITBI TOKA M HAMPSHKEHUS
18 Tpancdopmarop. [IponsBocTBO, epenaya U NOTpedIICHNE
JIEKTPUYECKON IJHEPTUN
19 VYCTpoiCTBO U MPAKTUUECKOE TPUMEHEHUE IIEKTPUIECKOTO bubnnorexa [JOK
3BOHKA, T€HEPATOpa MEPEMEHHOI0 TOKA, JIMHUHI 3JIEKTpoIiepeay https://m.edsoo.ru/ff0cc324
DKOJOTHYECKHE PUCKU TIPU MTPOU3BOJICTBE IIEKTPOIHEPTHH.
20 KynbTypa ncnonb30BaHus 3MEKTPOIHEPTHH B TOBCETHEBHON
KU3ZHU
MexaHndecKre BOJIHBI, YCIIOBUS pacnpocTpanenus. [lepruo.
21 CkopocTh pacnpocTpaHeHus 1 JuinHA BOJHEL. [lonepeunbie u Bubmmorexa [IOK
P pacpocTp ' P https://m.edsoo.ru/ffOcca54
MIPOJIONILHBIEC BOJIHBI
29 3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. Bricora Tona. TemOp bubnmnorexa [JOK

3ByKa

https://m.edsoo.ru/ffOcccOc



https://m.edsoo.ru/ff0caf06
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DneKTpOMarHUTHBIE BOJHBI, X CBOICTBA U ckopocTs. [1kana

bubnunoreka LIOK

23 DJEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ffOccfeQ
24 [IpuHIMIIBI paguoCBsI3U U TeleBUAeHUA. Pa3BuTue cpeacTs
cBs3u. Paguonokanus
bubnmnoreka HOK
25 Kontponbnas padota «KonebaHust 1 BOJTHBDY https://m.e dSO(I)l.ru IF0CC6f8
26 [IpsmonuHeiHOe pacipoCTpaHEHHE CBETA B OJHOPOIHOM cpelie. bubnmnoreka HOK
Todeunblil ©ICTOUHMK cBeTa. JIyd cBeTa https://m.edsoo.ru/ff0cd350
97 OTtpaxkenue cBeTa. 3akoHbI OTpaxkeHus ceera. [loctpoenue bubmmoreka [JOK
M300pakKeHUH B TUIOCKOM 3€pKajie https://m.edsoo.ru/ff0cd4e0
28 [Ipenomnenue ceta. [loaHOE BHYTpEHHEE OTPAKEHHUE. bubnnorexa [JOK
[IpenenbHbIN yroi MOJHOTO BHYTPEHHETO OTPaKEHUS https://m.edsoo.ru/ff0cd7f6
29 JlaboparopHas pabota «3Mepenue nmokazaresns NpeIoMICHHS bubmmoreka [JOK
CTEKIJIa» https://m.edsoo.ru/ffOcd67a
30 Jlunssel. [Toctpoenne nzodpaxenuii B muH3e. DopMyIra TOHKOM bubmmoreka [JOK
JIMH3bI. Y BETMYEHUE JINH3bI https://m.edsoo.ru/ffOcddle
31 JlabopaTtopHas pabota «lccnenoBanue CBOMCTB H300paKEHUI B
JIMH3aX»
39 Hucniepcus ceera. CloxHbIH cocTaB Oenoro cera. L[Ber.
JlaboparopHas pabota «HabmoaeHue nucnepcun CBETa
33 HNurtepdepennus ceera. qudpakmus ceera. JudpakimonHas bubmuoreka [JOK
pemeéTrka https://m.edsoo.ru/ff0ced22
34 [TonepednocTs cBeTOBBIX BOJH. [losspr3anus ceera bubmorexa LOK
https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpruOOpPHI U YCTPOMCTBA U YCIOBUS UX O€3011aCHOTO
MIPUMEHEHUS
36 ['panu1Ibl TPUMEHUMOCTH KJIacCUYECKON MexaHUKu. [locTynaTel bubmmoreka [JOK
CIELMAJIbHON TEOPUU OTHOCUTEIBHOCTH https://m.edsoo.ru/ffOcf862
37 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU 1 Bubmmorexa [IOK

https://m.edsoo.ru/ffOcfa42
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COKpalCHUC NJINHbL

38 DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKON YacTUlbl. CBsI3b Macchl ¢ bubnmnoreka HOK
SHEpPruer U UMNYJIbCOM. DHEPTrHUs MOKOS https://m.edsoo.ru/ffOcfc68
39 KonTpomnpHas padota «Ontruka. OCHOBBI CHIEIHATLHON TEOPUN bubmmoreka [JOK
OTHOCHUTEIILHOCTH https://m.edsoo.ru/ffOcf6f0
Bu6muotexa [JOK
40 ®otonsl. @opmyna [Inanka. DHeprus 1 UMIyasCc GpoToHa https://m.e dsoi_.[ru If0cfel6
41 OtkpsiTue u uccnenoBanue poroddpdexra. OnwiTer A. T bubmmoreka [JOK
CroneroBa https://m.edsoo.ru/ffOcffc4
42 3akoHnbl porodddexra. YpaBHeHUEe DUHIITEHHA s bubnnorexa [JOK
doroaddexra. «Kpacnas rpanuna» pororddexra https://m.edsoo.ru/ffod015e
43 JNlaBnenue ceera. Onbitel I1. H. JIeGeneBa. Xumudeckoe bubnuorexa [JOK
JIIEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
44 TexHu4eckue ycTpoucTBa U IPAKTUYECKOE IPUMEHEHUE:
¢doToreMeHT, POTOAATYNK, COTHEUHAsI OaTapesi, CBETOIHO.
45 Pemtenue 3amay mo reMe «DI€MEHTHI KBAHTOBOU OIITUKI)) bubmorexa LIOK
https://m.edsoo.ru/ff0d0302
46 Mopens aroma Tomcona. OnbiTel Pesepdopa mo paccesHuro o- bubnnorexa [JOK
yactull. [[tanetapHas MoJienbp aToMa https://m.edsoo.ru/ff0d091a
bubnnorexa [JOK
47 Hoctynatet bopa https://m.edSO(])_.[ru/fdeOafa
48 Nznyuenue u nornomieHue GOTOHOB MPU MEPEXOie aToma ¢ bubnnorexa [JOK
OJIHOT'O YPOBHs DHEPIUU Ha Apyroi. Buusl ciekTpos https://m.edsoo.ru/ff0dOafa
BosiHOoBBIE cBOMCTBa yacTull. Bosusl ne bponis.
49 KopnyckynsipHo-BomHOBOM Ayanu3M. CIOHTaHHOE U bubnmorera LHOK
https://m.edsoo.ru/ff0d0ca8
BBIHYXKJICHHOE U3TyYCHHE
50 OTtkpoiTHe paguoaktuBHOCTU. OnbITH Pe3epdopna mo bubnuotexa [JOK
ONPEACIICHUIO COCTaBa PAJUOAKTUBHOTO U3ITyYECHUS https://m.edsoo.ru/ff0d0fd2
51 CgoiicTBa anb(da-, 6era-, ramma-u3nydeHus. Bnusaue

PaaOaKTUBHOCTH HA KUBBIC OPraHU3MBbI
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52

OTkpbITHE IPOTOHA U HEHWTpoHA. M30TOmBI. ANba-pacna,.
DNEeKTPOHHBIN U MO3UTPOHHBIN Oeta-pacnas. ['amma-u3nydenue

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

53

54

55

56

DHeprus CBSI31 HYKJIOHOB B siipe. SepHble peakiuu. A nepHblii
peaktop. IIpobaembl, epCreKTUBBL, IKOJOTHYECKUE ACTIEKTHI
SIIEPHOM YHEPTEeTUKH

DnemMeHTapHble YacTUlbl. OTKPBITHE O3UTPOHA. MeTo bl
HaOJIIO/ICHHS M PETUCTPALIMHU JIEMEHTAPHBIX YacTull. Kpyribrit
cron «DyHIaMeHTaIbHbIC B3aUMO/IeHCTBUS. ENMHCTBO
(bu3NIeCKOil KAapTHHBI MUPa»

OTansl Pa3sBUTHUA aCTPOHOMUU. HpI/IKJ'IaI[HOC u
MHUPOBO33PCHYCCKOC 3HAUYCHHNC ACTPOHOMMUM. Bup 3BE31H0T0
HeoOa. COSBCB)II/ISI, SPKUC 3Bé3I[BI, IIJTIAaHCTBI, X BUANMOC
JABHMIKCHUC. ConHeuHas cucremMa

Connie. ConHeyHasi akTuBHOCTh. Microunuk sHeprun CosHia u
3BE3]T

bub6nmoreka [IOK
https://m.edsoo.ru/ff0d1356

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0d0e38

57

3BE3/1b1, UX OCHOBHBIE XapAKTEPUCTUKHU. 3BE3/1bI TJIaBHOU
MOCJIeI0BAaTEILHOCTH. BHyTpeHHee cTpoeHue 3BE3.
COBpeMeHHI)Ie HpeI[CTaBJICHI/IH 0 HpOI/ICXO)KILCHI/II/I U 3BOJIFOIINH
ConHia u 3BE31

58

59

60

Mnuneunsiii [1yte — Hama I'anaktuka. IlonoxxeHue u 1BHKEHHE
Connua B IN'anaktuke. ["anaktuku. YEpHbIe ABIPHI B siApax
TIAKTUK

Bcenennas. Pa30eranue ranaktuk. Teopus bonbiioro B3pbiBa.
PenukroBoe n3inyyenue. MeraranakTuka

Hepemennsie npobieMbl acCTpOHOMUHT

61

62

KontponbHas padoTa «2J1€MEHTHl aCTPOHOMHUHU U aCTPODHUIUKI

O6o06maromuit ypok. Ponb ¢pusuku u actpoHOMuUu B
SKOHOMUYECKOM, TEXHOJOTHYSCKOM, COITMAILHON M S THUECKOM
cdepax AeaTeTbHOCTH YeTOBeKa

63

O6o06matomuit ypok. Poib u Mecto pusmku 1 acTpOHOMHUH B



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

COBPEMEHHOM HAYYHOU KapTHUHE MUPA

O6o0maromuii ypok. Poib dhuzudeckoit Teopuu B

64 . . 1

(dbopMUpOBaHUU MIPEJICTABICHUN O PU3NUECKON KapTHHE MUpa

Ob6o06maromuit ypok. Mecto ¢pu3nveckoil KapTHHBI MUpPa B
65 o011eM psay COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX 1

MIpeJICTaBICHU O PUPOE
66 PesepBHblil ypok. MaruutHoe nose. DJeKTpOMarHuTHas 1

WHTYKIIHS
67 PezepBHbiil ypok. Ontuka. OCHOBBI ClIEHHAIBHON TEOPUH 1

OTHOCHUTEJIBHOCTH

Pesepnbiii ypok. KBantoBas ¢puznka. DneMeHThbl aCTPOHOMUU U bubnmoreka [JOK
68 1

acTpou3uKu https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



https://m.edsoo.ru/ff0d1784

MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBanusi

10.1

JleMoHCTpHpOBaTh Ha TNpuUMEpax pojb M MecTo (U3UKH B (POPMUPOBAHUH
COBPEMEHHOM HAy4yHOM KapTHHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKH U

TEXHOJIOTHH, B TPAKTUYECKON JIEITEIBbHOCTH JIHOICH

10.2

10.3

YYHUTHIBAThH rpaHuIbI MIPUMCHCHUSA N3YYCHHBIX (1)I/ISI/III€CKI/IX MOZIGJIGfII
MaTCpraJibHad TO4YKA, MHCPLUAJIIbHAA CHUCTCMa OTCLIéTa, a0COJIFOTHO TBépI[OG TCIIO0,
I/I,I[CaJ'ILHHﬁ ra3; MoJAcCjIu CTPOCHHUA I'a30B, )I(H,HKOCTCﬁ nu TBépI[BIX TCII, TOYCYHBIN

AIIEKTPUYECKUH 3apsi] — IPU pelIeHUH (PU3NUECKUX 3a7a4

PacrioznaBate ¢usnueckue sBICHHUS (IPOIECCH) M OOBIACHATH MX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KMHETHYECKOM TEOpUU CTPOEHUS BELIeCTBA U
9JEKTPOJMHAMUKU:  PAaBHOMEPHOE W  PaBHOYCKOPEHHOE  MIPSIMOJIMHEHHOE
IBIDKEHUE, CBOOOAHOE TMajJeHHE Tel, MABMKEHHE [0 OKPY>KHOCTH, WHEpIus,
B3auMojielicTBue Tei; nuddys3us, OpOyHOBCKOE JBHKEHUE, CTPOCHHUE KUIKOCTEH
U TBEPJBIX TE€J, U3MEHEHHE 00bEMA TN MpU HarpeBaHUU (OXJIaXIAEHHUH ), TETJIOBOE
paBHOBECHE, UCIIapeHUe, KOHACHCAIUs, IUIABJICHHE, KPUCTAJIM3alus, KUIICHHE,
BJIQXKHOCTh BO3/lyXa, ITOBBIIICHUE AABJICHUS ra3a IPU €r0 HarpeBaHUM B 3aKPHITOM
cocyle, CBSI3b MEXJy IapaMeTpaMu COCTOSIHMS Tra3a B  H30Ipolieccax;

SJICKTpU3alus TCI, B3aNMOJICHCTBHE 3apgaa0B

104

OnucelBaTh MEXaHMYECKOE JBUKEHHE, HCHONb3YS (PU3NYECKUE BEIIMYUHBI:
KOOpJIMHATA, IyTh, IIEPEMELICHUE, CKOPOCTh, YCKOPEHHME, Macca Teja, CHIIa,
UMITYJIC TEJla, KUHETUYECKas SHEPrus, MOTCHIUAaIbHAas JHEPIus, MeXxaHU4ecKas
paboTa, MeXaHHWYecKas MOUIHOCTb, IPHU OINUCAHUM TPABWIBHO TPAKTOBATh
(bu3NYeCKUil CMBICT HCIOJIb3YEMBbIX BEJIMYMH, WX OOO3HAUEHHUS U EIUHUIBL,
HaXOJUTh (HOPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMYMHY C JAPYTUMHU

BCJINMYHUHAMH

10.5

OnnceIBaTh U3y4YEHHBIE TEIUIOBBIE CBOMCTBA TEJ U TEIJIOBBIE SIBJICHUS, UCIIOJIb3YS
¢u3nyeckue BETUYMHBI: JaBJICHHME Ta3a, TemIepaTypa, CpeIHss KHHeTHYecKas
SHEPIusi XaOTUYECKOIO [JBHMKEHUS MOJEKYJ, CpeIHEKBaJpaThyHas CKOpPOCTh
MOJIEKYJI, KOJINYECTBO TEIJIOTHI, BHYTPEHHSS SHEprus, pabora rasa, KoahQuimeHT
II0JIE3HOT'O IEUCTBUS TEIUIOBOI'O JBUraTENs; IPU ONMCAHNUU NIPABUIIBHO TPAKTOBATh
(¢u3NYECKUIl CMBICII HCHOJB3YEMBIX BEIWYMH, HUX OOO3HAYEHUS W EIUHUIBL,
HaxXoAMUTh (POPMYJIbI, CBA3BIBAIOIIME JaHHYIO (PU3UYECKYIO BEIMUYUHY C APYTUMHU

BCJIMYMHaAM

10.6

OmnuceiBaTh HN3YUCHHBIC JJICKTPHUYCCKUC CBOMCTBaA BCIICCTBA M DJJICKTPUYCCKHC




10.7

SBJICHUS (TPOLIECCHI), MCIONB3YS (PU3MUECKUE BEIMYUHBI: SJCKTPUUECKUN 3aps,
NEKTPUYECKOE I10JI€, HANPSKEHHOCTD I10JIS, NMOTCHIUAN, Pa3HOCTh IOTECHLMAJIOB;
OpY ONUCAaHUM IMPABUIBHO TPAKTOBATh (DU3UYECKMH CMBICH HCHOJIb3YEMBIX
BEIMYMH, MX OOO3HAYEHMsS U EIUHMIbI, YKa3blBaTh (OPMYJbI, CBA3BIBAIOIINE

JAHHYIO (PU3HYECKYIO BETMUMHY C IPYTUMHU BETUYUHAMHU

aHATM3UPOBATh (PU3MUYECKHE MPOLECCH U SABJICHHS, HCIIONB3Ys (PU3MUECKUE 3aKOHBI
Y TIPUHLUIBL 3aKOH BcemupHoro tarorenusd, |, Il u Il 3axonsr HeroToHa, 3akoH
COXpaHEHMsI MEXaHUYECKOH SHEepruM, 3aKOH COXPaHEHMsI HMIIY/Ibca, MPUHLIMII
CYNEpIO3ULMY CHUJI, NPUHLMII PaBHONpPAaBUs HWHEPLHUAIbHBIX CHCTEM OTCUETa;
MOJIEKYJISIPHO-KUHETUUECKYIO TEOPUIO CTPOEHMSI BELLIECTBA, Fa30BbIE 3aKOHBI, CBS3b
CpeaHel KWHETHYECKOW PHEPTrUU TEIJIOBOTO JBMXKEHHUS MOJIEKYNI ¢ aOCOMIOTHOU
TEMIEepaTypoil,  HepBbIi  3aKOH  TEPMOAMHAMHUKH;  3aKOH  COXpPaHEHMS
JJIEKTPUUECKOro 3apsijaa, 3akoH KyloHa; mpu 3TOM pas3iuyaTh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHMIIbI,

00J1aCTH) TPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHBIC NPUHIUIBI JCWCTBUS MAlllMH, TPUOOPOB M TEXHHYECKUX
YCTPOKMCTB; pa3nuyarh yCIOBUS MX O€30IMacHOTO HMCIIOJNB30BAaHUS B MOBCEAHEBHOM

KHU3HHU

10.9

BBINOTHATE SKCIIEPUMEHTHI 110 UCCIETOBAHHUIO (PU3MUECKUX SBJICHHA U MPOILIECCOB C
UCIIONIb30BaHUEM TMPSMBIX U KOCBEHHBIX H3MEPEHHIi; MpH 3TOM (POpMYITHUPOBATH
npoOiemy (3a7ady) U THIOTE3y y4eOHOTO SKCIEpUMEHTa, COOMpaTh YCTAaHOBKY M3

IPeJI0KEHHOTO0 000PYAOBAHUS, TPOBOAUTH OIBIT U (POPMYIUPOBATEH BHIBOIBI

10.10

OcyHIeCTBJ'ISITI) MMpsAMBIC 1 KOCBCHHBIC U3MCPCHUA (1)I/ISI/I‘~ICCKI/IX BCJIMYHWH, IIPpHU 3TOM
BI)I6I/IpaTI) OINTUMAaNBHEIH CII0CO0 HN3MCPCHUA W HCIIOJIB30BaTh M3BCCTHBIC METO/IbI

OLIEHKH ITOTPELIHOCTEN U3MEPEHUN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (GU3NYECKMMU BETMUYMHAMM C HCIIOJIb30BaHHEM
OpSAMBIX HW3MEPEHUH; TpU OSTOM KOHCTPYUPOBATh YCTaHOBKY, (HUKCHPOBATH
pe3yNbTaThl MOJYYEHHON 3aBHCUMOCTH (U3NYECKUX BEJIMYMH B BUAE TaOIHIl U

l"paCbI/IKOB, JACJIaTh BBIBOJAKI 110 PE3yJibTaTaM UCCICOIOBAHHA

10.12

CobmoiaTh mpaBmiia 0€30MacHOTO TPyJia MPH MPOBEACHUH MCCIEA0BAHUN B paMKax
y4eOHOr0 3KCIEePUMEHTa, y4eOHO-UCCIIE0BATEIbCKON U MPOEKTHON JEesTeNbHOCTH

C MCIIOJIb30BAaHUEM U3MEPUTENILHBIX YCTPOUCTB U J1a00paTOPHOTo 000py10BaHHS

10.13

Pemate pacu€rHble 3afadu ¢ SIBHO 3allaHHOW (PU3MUECKOW MOMIEITBIO, HCIOIB3YS
¢u3nueckre 3aKOHBI U MPUHLMUIBI;, HA OCHOBE aHaJIM3a YCIOBHUS 3aJjauyd BbIOMPATh
¢u3nUecKy0 MOJIEIb, BBIACTATh PU3NUECKUE BEIIMYUHBI U (POPMYITbI, HEOOXOAUMBIE
Uil e€ pelIeHus, MPOBOIUTH PACUEThl M OLEHHBATH PEATHHOCTH IOIYYECHHOTO

3HaueHUs (PU3UYECKON BETUIMHBI

10.14

Pemrate kadecTBEHHEBIC 3aga4yui: BBICTpaWBaTb JIOTHYECKKU HEIPOTHBOPECUYNBYIO

LEMOYKY pPACCYXXJIEHUM C ONMOpOM Ha H3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U




buznueckue SBICHU

10.15

10.16

10.17

10.18

11 KITACC

Hcnonp3oBaTh NpU peHIEHWH Y4eOHBIX 3aad COBPEMEHHbIE WH(pOPMALMOHHBIC
TEXHOJIOTMM Ui TOUCKA, CTPYKTYPUPOBAHMS, UHTEPIPETALUU U IIPEICTABICHUS
y4eOHOI M Hay4yHO-NOMYJIAPHOM MH(OPMAIMM, TMOIYYEHHOW U3 pa3IM4YHbIX

HCTOYHHKOB, KPUTUYCCKHU aHAJIU3UPOBATH IMOJIYy4aCMYIO HH(i)OpMaI_II/II-O

[IpuBoaUTH TpHUMEpHl BKJIAJa POCCHUMCKUX M 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKH

U TEXHOJIOTUN

Hcnonn3oBarh TCOPCTUYUCCKHUEC 3HAHUA 110 (1)I/ISI/IKG B HOBCGI[HCBHOI;'I KHU3HU 1A
oOecrieyeHnss 0€30MACHOCTH NpPU OOpAIIEHWH C NPUOOpPaMU M TEXHUYECKHUMHU
YCTPOHMCTBAMH, ISl COXPAaHEHUS 37I0POBbSI U COOJIIOJICHUS HOPM JKOJIOTHYECKOTO

MOBE/ICHUS B OKPYXKAIOIIeH cpene

PaGoraTth B rpynrie ¢ BbIITOJIHCHUEM PA3JIMYHBIX COUAJIbHBIX pOHCI;'I, IIAaHUPOBATb
pa60Ty rpyaiibl, panuOHAJIBHO PaCIpPEaCIATb 00sA3aHHOCTU U IUIAaHUPOBATb
ACATCIIBHOCT B HCECTAHAAPTHBIX CHUTyallUMAX, aJACKBATHO OLCHHBATH BKJIA[

Ka)KJI0OTO U3 YYaCTHUKOB TPYIIIbI B PEIIEHUE paccMaTpuBaeMoi Ipo01eMbl

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero o01mero 00pa3oBaHus

111

11.2

JleMoHCcTpHpOBaTh Ha NpUMeEpax pojib U MecTo (GU3UKH B (HOPMHUPOBAHUU
COBPEMEHHOM HAy4yHOM KapTUHBI MHpA, B DPA3BUTUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTHM, B INPAKTUYECKOW IEATEIBHOCTU JIIOACH, LIEIOCTHOCT U €IUHCTBO

(bu3nyecKoil KapTUHBI MUpa

Y4uTHIBaThH T'paHULIbI MPUMCHCHUA U3YUYCHHBIX (I)I/I3I/ILI€CKI/IX MoOJgeJe: TOYEeUYHBIN
E)J'IGKTpI/ILIeCKI/II\/'I 3apsan, aacpHas MOACIIb aTOMad, HYKJIOHHAsA MOACJIb aTOMHOI'O AApa

IpU pelIeHnH PU3NIECKUX 3a1a4

11.3

Pacno3naBath (Qu3uyeckue sBieHUs (MpoLEcChl) U OOBICHATH WX Ha OCHOBE
3aKOHOB AJIEKTPOAMHAMHUKU U KBAaHTOBOM (DM3UKHU: 3JEKTpUUECKas MPOBOJUMOCTD,
TEIIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JIeHCTBHUS TOKa, B3aUMOJEHCTBHE
MarHuTOB, DJJIEKTPOMAarHUTHAs WHAYKIMS, JeHCTBUE MAarHUTHOTO TIOJIsI Ha
NPOBOJHUK C TOKOM W JBIDKYIIMHCS 3apsiji, DJEKTPOMAarHUTHBIC KOJECOaHWS W
BOJIHBI, TPSMOJMHEHHOE paclpoCTpaHEHHE CBETa, OTPaXXCHHE, INPEeIOMIICHHE,
uHTepdepeHIys, Iupakuus W MOJNApU3alus CBeTa, JUCIEpPCHs  CBeTa,
dotoanexkrpuuecknii 3pdext (PpororddexT), cBeTOBOE NaBlICHHE, BO3SHUKHOBEHHE
JUHEWYaToOro CHEeKTpa aroMa BOJOPOAA, €CTECTBEHHAas U  HMCKYCCTBEHHas

pPaaAnOaKTUBHOCTDb

11.4

OnuceiBaTh M3y4EHHBIE CBOICTBa BellecTBA  (AJIEKTPUYECKUE, MAarHUTHBIE,




11.5

11.6

ONTUYECKHUE, 3JIEKTPUYECKYIO IIPOBOJAUMOCTD Ppa3JInYHBIX cpen) u
AIIEKTPOMArHUTHBIC SBJICHHUSA (TIPOLIECCHI), HCMONB3YSA (PHU3UUECKUE BEITHMUUHBL:
JNIEKTPUYECKUN 3apsAll, Cujla TOKa, MIEKTPUYECKOE HANPSHKEHHUE, DIIEKTPUYECKOe
COIIPOTHUBIIEHUE, PA3HOCTH NoTeHuanos, J/1C, paboTa Toka, HUHAYKIMS MAarHUTHOTO
nois, cwia Awmmepa, cuna JlopeHUa, HWHAYKTUBHOCTb KaTYLIKH, JHEPrHs
AIIEKTPUYECKOTO W MAarHUTHOTO TIOJIeH, TEpHoJ M YacToTa KoiieOaHuii B
KoJIeOaTeNbHOM KOHTYype, 3apsiJi M CWiIa TOKa B IIpPOLECCe TapMOHMYECKUX
AIIEKTPOMArHUTHBIX KoJiebaHui, (HOKyCHOE PAacCTOSHUE U ONTHYECKAs CUJIa JIMH3BI;
Opd ONHUCAHUHM MPABUIBHO TPAKTOBATh (DUBUYECKHIA CMBICT HCIOIb3YyEMBIX
BEJIMYMH, MX OOO3HAYeHHs M E€JUHULBL, YyKa3blBaTh (OPMYIIbI, CBSA3bIBAIOILUE

JAaHHYIO (bPISI/I‘IeCKYIO BCJIIMYNHY C APpYT'UMH BCIIMUNHAMU

OnuceiBaTh U3y4yEHHbIE KBAHTOBBIE SIBJICHUS U IPOLECCHI, UCIOJIB3YS (PU3NUECKHE
BEJIMYMHBI: CKOPOCTb JJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M 4acTOTa CBETA,
SHEPrHsl ¥ UMIYJIbC (POTOHA, IIEPUO/T TTOJIypacaa, SHEPTUS CBIA3H aTOMHBIX SIIEP;
OpY ONUCAHWM TPABWIBHO TPAKTOBATh (PU3UYECKHA CMBICI HCIOJIb3YEMBIX
BEJIMYMH, MX OO0O3HAUEHMs] M EIUHMIBI; YyKa3blBaTh (POPMYIbI, CBS3bIBAIOLIME
JaHHYIO0 (PU3UYECKYI0 BEJIMYHMHY C APYTMMHU BEIMYMHAMH, BBIYUCIATH 3HAUYCHUE

(bU3UYECKON BETUYHHBI

AHanu3upoBath (U3NYECKUE MPOLECCH U SBJIECHUS, UCIIONb3Ys (GU3NUYECKHE 3aKOHBI
W nOpuHIMNBL: 3akoH Owma, 3aKOHBl IOCJIEI0BaTeIbHOTO U  IapalljielIbHOTO
COCIMHEHUS TNPOBOAHUKOB, 3aKoH J[koyns — JleHna, 3aKOH 2J€KTpOMAarHUTHOU
MHAYKIIMH, 3aKOH NPSAMOJIMHEWHOTO PACIPOCTPAHEHMsI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI IPEJIOMJICHUS CBETa, ypaBHeHUEe OWHIITeHa 11 ¢doTtodddekra,
3aKOH COXPAaHEHMS JHEPrUHU, 3aKOH COXPAHEHUS HMITYJIbCA, 3aKOH COXPAHECHUS
AIEKTPUUECKOr0 3apsi/ia, 3aKOH COXpPaHEHUs MaccOBOrO 4ucia, NocTyinaTtsl bopa,
3aKOH PaJMOAaKTUBHOIO pacrnajia; Mpu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHAa, €ro MaTeMaTHYeCcKOe BbIpaXEHHE U YyCJIOBUA (TpaHHIIBI, 00J1acTH)

MNPpUMCHUMOCTH

11.7

OHpeI[eJ'ISITI) HampaBJICHUEC BCKTOpa HWHAYKIOWHW MArHuTHOTO II0JIA ITPOBOJHHKA C

TOKOM, CHJIBI AMIiepa u cuiibl JlopeHiia

11.8

Ctpouth U omnuchiBaTh M300pa’k€HUE, CO3/1aBa€MOE€ IJIOCKUM 3€pKajioM, TOHKOM

JIMH30M

11.9

BBINOTHATE SKCIIEPUMEHTHI 10 UCCIIEIOBaHUIO (PU3HMUECKUX SIBJICHHUM U MPOILIECCOB C
UCITIOJIb30BAaHUEM TMPSIMBIX M KOCBEHHBIX W3MEPEHUH; MpH 3TOM (OPMYIHPOBATH
npobnemy (3a1ady) ¥ TUIIOTE3Y y4eOHOro SKCIEpHUMEHTa, cCOOUpaTh YCTaHOBKY M3

MPEeJI0KEHHOTO 000PYAOBAHUS, TPOBOAUTH OIBIT U (POPMYIUPOBATEH BHIBOIBI

11.10

OCYH_IGCTBHSITB MMPpAMBIC 1 KOCBCHHBIC U3MCPCHUA (1)I/ISI/ILIGCKI/IX BCJIMYHMH; IIPHU 3TOM
BBI6I/IpaTI) ONITHUMAJIBHEIN CITIOCO0 HU3MCEPCHUA W HCIIOJIB30BAaTh HM3BCCTHBIC MCETO/BL

OIIEHKH MOTPEIIHOCTEN U3MEPEHUI




11.11

11.12

HccnenoBaTh 3aBUCUMOCTH (DPU3MYECKMX BEIUYMH C HCIIOJIB30BAaHHEM IPSMBIX
U3MEPEHUH; MpHU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHUPOBATh pPE3YIbTaThl
HOJYYEHHOM 3aBUCUMOCTH (PU3MUYECKMX BEJIMYMH B BHJE Tabaul U TpaduKos,

ACJIaTh BBIBOAKI 110 PE3yJIbTaTaM MCCIECAOBaHHUA

Cob6mrogate mpaBuiia 0e30MacHOr0 Tpylda HpH MPOBEACHUM HCCIEIOBAaHUN B
paMKax ydeOHOro OHKCIEPHUMEHTa, Y4eOHO-HCCIEeNOBATENbCKOM M IMPOEKTHON
NEATETLHOCTU C HCIOJIB30BAaHUEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO

00opy0BaHUS

11.13

Pematp pacuéTHbie 3amauu C SBHO 3aJaHHON (DU3UYECKOW MOJENBIO, UCHOIB3YS
dbuznyeckue 3aKOHbI U MPUHIIMIIBI; HA OCHOBE aHajIHM3a YCIOBHS 3a/ladd BhIOUPAThH
(bu3HYECKYI0 MOJIeNb, BBIACIATh (PU3NUECKHIE BEIMYUHBI U (HOPMYIIbI, HEOOXOAUMBIE
Il €€ peleHus,, NPOBOJIUTH PACUYETHI U OLECHHMBATH PEATBHOCTH MOJIYYEHHOIO

3HaueHUsS (PU3HYECKON BEITUMIMHBI

11.14

11.15

Pemate kadecTBeHHBIC 3ala4yi: BBICTpauBaTb JIOTHYCCKKU HCEIIPOTHBOPCUYNBYIO
HOCIOYKY paCC}’)K,Z[CHI/Iﬁ C OHOpOI>'I Ha H3YYCHHBLIC 3aKOHbI, 3aKOHOMCPHOCTH U

q)HSI/I‘leCKI/Ie SIBJICHHUA

Vcnonb30BaTh NpU pelIeHUH YYeOHBIX 3a7ady COBpPEMEHHbIE HH(OPMaIMOHHBIE
TEXHOJIOTMM IJIsl IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALUU W IPEICTaBICHHUS
yu4eOHOW W HAY4YHO-TIOMYJSIPHOM MHQOpMalMM, MOJYYEHHOW U3 pa3iIHyYHbIX

HMCTOYHHKOB; KPUTUYECKH aHAJIM3UPOBATH MOTy4aeMyr0 HH(OpMaIHIo

11.16

OOBSACHATh MPHUHLMIBI JACWCTBUS MAIUH, NPUOOPOB M TEXHUYECKUX YCTPOICTB;

pa3jindaTb YCIOBUA UX 0€30ITaCHOTO UCIIOJIb30BaHUS B MMOBCEIHEBHOM KU3HU

11.17

11.18

[IpuBonuTh mNpUMeEpbl BKIaJa POCCHUMCKUX M 3apyOEKHBIX YUEHBIX-(U3UKOB B
pa3sBUTHE HAyKH, B OOBACHEHHME MPOLIECCOB OKPYXKAIOIIEro MHUpa, B pa3BUTHE

TEXHUKHU U TEXHOJIOTHH

Hcnonb30BaTh TeOpeTHUECKHE 3HAHUS MO (PU3MKEe B MOBCEAHEBHOM JKM3HU IUIs
oOecrieyeHus O€30MAaCHOCTH MpHU OOpALIEHHH ¢ OpudOpaMH M TEXHUYECKUMHU
YCTPOMCTBAMHM, ISl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMUYECKOTO

MOBEJICHUS B OKPYXKAIOIIEH cpee

11.19

PabGorarr B rpynre € BBIIIOJHEHHUEM PAa3IMYHbIX COUHAIBHBIX poneﬁ, IIJTAaHUPOBATH
pa60Ty rpyminbl, paluOHAJIBHO PpaclHpCaACIIATh 00SI3aHHOCTU H IJIaHUPOBATDH
ACATCIIbBHOCTE B HECTAHAAPTHBIX CUTYyalUAX, aICKBATHO OLICHHWBATL BKJIAJ KaXXIOT'O

U3 YYaCTHUKOB IPYMIIbI B pEIIEHUE pacCMaTpPUBAEMOM MPOOIEMbI




IPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon
pas3iena

Kon
MPOBEPAEMOro
JIeMeHTa

IIpoBepsiemble 1eMEHTHI COIePKAHUS

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

11

Oduszuka — HayKa o npupoze. Haydnble MeTOIbI MO3HAHUSI OKPYKAIOIIETO
mupa. Ponb skcrnepuMeHTa M TEOpUHM B MPOIECCE MO3HAHUS MPHUPOIBI.

DKCrepuMeHT B PU3UKeE

1.2

MogenupoBanue ¢usnyeckux sABIeHUH M mponeccoB. HayuHble
runore3pl. Pu3nyecKkue 3aKOHBI U TEOpPUHU. ['paHUIBI NPUMEHHMOCTH
¢usnyeckux 3akoHoB. [IpuHuun coorBercTBus. Ponb u MecTo ¢pu3uku B
(hopMHpPOBaHUY COBPEMEHHOW HAYYHOW KapTUHBI MHUPA, B IPAKTUIECKON

NESITEILHOCTH JTIOAEH

2.1

2.11

MEXAHUKA
KMHEMATHKA

Mexanndeckoe JABHIKXCHHC. OTHOCHTEIBLHOCTh MEXaHHUYCCKOTI'O

neuxkenus. Cucrema orcuéra. TpaekTopus

2.1.2

[Tepemerienue, cKOpoCTh (CpeaHsisl CKOPOCTh, MTHOBEHHAsE CKOPOCTh) U
YCKOpEHHE MAaTEpPHAIIbHOW TOYKH, HX TMPOEKIUH HAa OCHU CHUCTEMBI

koopauHaT. Cll0’KeHHE NEPEMELIECHUN U CII0KEHUE CKOPOCTEN

2.1.3

PaBHOMEpHOE U pPaBHOYCKOpEHHOE MpsIMOJIMHEIHOe ABMKeHue. ['papuku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMS, IyTH U IEepEMELICHUS

MaTepHaanoﬁ TOYKHU OT BPpEMCHHU

2.14

2.15

2.16

CBoOoaHoe majenue. Y cKopeHrue cBOOOHOTO MaICHHS

KpuBonnueliHoe nBuxkeHHe. PaBHOMEpPHOE IBH)KEHHME MaTepHAIBHOU
TOYKH 10 OKPY’KHOCTH. YTJIOBast CKOPOCTh, JIMHEWHAs CKOpOCTh. Ilepuon

u yacrora. LleHTpocTpeMuTeIbHOE yCKOPEHUE

Texundeckue YCTpOﬁCTBaZ CIIMAOMETP, ABMIKCHHUC CHapsAJA0B, LICIIHBIC U

PEMCHHBIC MICpCaAaAIn

2.1.7

[Ipaktuyeckne  pabGoTbl.  M3MepeHne  MrHOBEHHOM  CKOPOCTH.
HccnenoBanue COOTHOLIEHUS MEXAY IYTSMH, MPOMIECHHBIMHA TEJIOM 3a
IIOCJIE1I0BATEIIbHBIE paBHbIE IIPOMEKYTKHU BPEMEHHU pu
PaBHOYCKOPEHHOM JIBMKEHHHM C HAa4aJIbHOM CKOPOCTBIO, PABHOM HYIIIO.
N3yuenue nBukeHuUs MIapuKa B BA3KON KUAKOCTH. M3yyeHue nBUKEHUSA

Tela, OPOIIEHHOTO TOPU30HTAIEHO




2.2

2.3

JUHAMUKA

[Ipunmun  otHocuTensHOCTH [anmnes. IlepBeiii  3akoH  HproToHAa.

22l WNuepumanbHble CUCTEMBI OTCUETA
2.2.2 Macca Tena. Cuna. [IpuHuun cynepno3unuu cui
Bropoii 3axkoH HproToHa migd MaTepuaJbHOW TOYKM B HMHEPLMAIBHOU
2.2.3 cucteme otrcuéra (MCO). Tperuii 3akon HproToHa 111 MaTepHAIbHBIX
TOYEK
294 3akoH BcemupHoro Ttsrotenus. Cuia Tskectu. llepBas kocmuueckas
o cKkopocTb. Bec Tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
Cuna tpenusi. Cyxoe Tpenue. Cuiia TpeHUsI CKOJBXKEHUS U CUJIa TPCHHS
2.2.6 nokosi. Koaddunuent tpenus. Cuna CONMpOTHBIEHUS NPU JBHKEHUU
TeJa B )KUAKOCTH MJIH ra3e
2.2.7 [TocTynaTtensHOE U BpaIIaTeIbHOE JBMKEHUE a0COIMIOTHO TBEPIOTO TEa
298 MOMEHT cuiIbl OTHOCHUTENBHO OCH BpamieHus. Ilmedo cuibl. YcinoBus
o paBHoBecus TBEpaoro tena B MCO
290 TexHUYecKue yCTpPOWCTBA: MOAIMIUIHUKA, IBWKCHHUE HWCKYCCTBEHHBIX
o CIIyTHUKOB
[IpakTuueckue paboThl. M3ydeHue ABMKEeHUs Opycka MO HAKJIOHHOM
IJIOCKOCTH IO JEWCTBHEM  HECKOJNbKMX cwl.  MccinenoBanue
2910 3aBUCHMOCTH CHJI YIOPYTOCTH, BO3HHKAIOUMX B JaedopMupyeMoit
o Npy)XHHE H PE3MHOBOM oOpasile, OT BEIWYMHBI HX JIe(hOpMAaIHH.
HccnenoBanue ycinoBUi paBHOBecHs TBEPAOIrO Teja, MMEIOIIEro OCh
BpaIICHUS
3AKOHBI COXPAHEHNW S B MEXAHUKE
231 NMmmynee  MaTepuaabHOW TOYKH, CHCTEMBI MaTEPHAITBHBIX TOYEK.
o NMmynbe cuitbl 1 U3MEHEHHE UMITYJIbCa Tela
2.3.2 3akon coxpanenus umimynbca B UCO. PeakTuBHOE ABMKEHUE
2.3.3 PaGora cubl
2.3.4 MOIIIHOCTE CHJIBI
235 Kunernueckast 3Heprusi MaTepuagbHOM TOYKH. Teopema 0 KHHETHYECKOU
o SHEPTUU
[MotenumansHass  2Heprus.  [loTeHmManpHas  JHEPrUst  YOPyro
2.3.6 nepopMupoBaHHOil npyxkuHbl. [loTeHnManpHas SHeprusi Tena BOIU3U
MOBEPXHOCTU 3eMIIN
2.3.7 [loTennmaneHble ¥ HENMOTEHIMANbHBIE CcWiIbl. CBsA3b  pPabOTHI




HEIMMOTCHIMAJIBHBIX CUJI C UBMCHCHUEM MEXaHUYIeCKOM OHEPIrunu CUCTCMBbI

TeN. 3aKOH COXPAaHEHMsI MEXaHUYECKON SHEPTUH

2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHHUS
23.9 TexHudeckue yCTpOWCTBA: JABUKEHUE PAKET, BOJIOMET, KOIeEp,
- NPY>KUHHBIA THCTOJET
[TpakTrueckue paboThl. M3yueHne cBSI3M CKOPOCTEH TeIl MPH HEYIPYTOM
2.3.10 ynape. MccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3MEHEHHEM MEXaHUYeCKOMH
SHEepruu Tena
3 MOJIEKYJISIPHA S ®U3UKA U TEPMO/IMHAMUKA
OCHOBbI MOJIEKVJISPHO-KUHETUYECKOM TEOPHI
OcHOBHBIE TIOJIOKECHHSI MOJICKYJISIPHO-KHHETHIECKOM TEOPHH.
3.1.1 bpoynoBckoe  gBuxkenue. Juddysusa. Xapakrep OBUKEHHS U
B3aMMOJICHCTBHS YaCTHI] BEUIECTBA
312 Mogenu CTpOEHHUsI Ta30B, XHUAKOCTEH M TBEPIBIX Tel U OOBSICHEHHE
o CBOMCTB BEIIECTBA Ha OCHOBE 3THX MOJIEIICH
3.1.3 Macca monekyn. Konmuecto Bemectsa. [loctosnHast ABoraapo
314 TennoBoe paBHoBecue. Temmeparypa u e€ wu3Mmepenue. lllkana
o temrepatyp Llenbcus
31 315 Mogens uaeanpHoro raza. OCHOBHOE ypaBHEHHE MOJEKYISIPHO-
' o KWHETHUYECKON TEOPUU UAECATBHOIO ras3a
316 AOcomtoTHas TeMIieparypa Kak Mepa CpelHed KHHETHMUECKON SHepruu
o TETJIOBOTO ABMKeHM yacTul] ra3a. lllkana remnepatyp KensBuna
3.1.7 VYpasuenue Kianeiipona — Menaeneesa. 3akoH JlanpToHa
318 I'a3oBbie 3akoHBl. M3ompomecchl B HI€aTbHOM Tra3e € MOCTOSHHBIM
o KOJIMYECTBOM BEIIECTBA: U30TEPMa, H30X0pa, n300apa
3.1.9 TexHuyeckue ycTpoiicTBa: TepMOMeETp, OapoMeTp
[Ipaktuyeckne pabotbl. M3MmepeHne wmacchl BO3QyXa B KIJIACCHOM
3.1.10 KomHare. VccnemoBaHue 3aBUCHMOCTA MEXITY TapaMeTpaMH COCTOSHUS
pa3pexeHHoro rasa
OCHOBbI TEPMOZIMHAMUKHA
321 TepmoannamMuyeckas cucrema. Buytpennss SHeprus
o TEPMOJIMHAMHYECKON CHCTEMBI M CITOCOOBI €€ M3MEHEHUS
3.2 392 KommyectBo TermoTel u pabota. BHyTpeHHsSsT SHEprusi OgHOATOMHOTO
- UeaIbHOTO ra3a
393 Buppl Temonepenadn: TEIIONPOBOAHOCTh, KOHBEKIHSA, H3IIydCHHUE.

TemnoéMkocT, Tena. YaelnbHasd TEIUIOEMKOCTL BellecTBa. Pacudér




KOJIMYCCTBA TCIJIOTHI IIPU TEILJIOIIEpEaauC

IlepBpiii 3ak0H TepMoaMHAMUKHU. [IpuMeHeHue mEepBOro 3aKoHa
3.24 TEPMOJIMHAMHKH K u3onpoueccaM. ['padudeckas nuHTEpIpeTaust paboThl

rasa

TenmoBele  MAaIIMHBI. HpI/IHI_[I/IHBI ﬂCfICTBHH TCIIJIOBBIX MalllMH.

[IpeoOpa3oBanust HHEPruM B TEIUIOBBIX MammuHax. Koaddumument

325 none3noro aeictBus (nanee — KII/I) ternopoit mamuubl. [{ukn Kapro u
ero KIIJI
328 Bropoii 3akon TepMoanHaMuku. HeoOpaTuMoCTh MpoIieccCOB B MPUPO/IE.
o TemmoBsie ABUTATETHN. DKOJIOTUYECKUE TTPOOIEMBI TETUIOIHEPTCTHKHI
327 TexHu4eckue yCcTpOWCTBA: JIBUTaTelh BHYTPEHHETO CrOpaHuUs, OBITOBOM
o XOJIOIUIBHUK, KOHTUITUOHED
3.2.8 [IpakTuueckue padotsl. U3MepeHue yaenpHOM TemI0EMKOCTH

AT'PEI'ATHBIE COCTOAHNMA BEIECBA. ®A30BBIE ITEPEXO/IbI

Hap006p33OBaHI/IC U KOHACHCAIu:. I/IcnapeHHe U KUIIEHHE. Y JelbHas

3.3.1 TEIJIOTa TapooOpa3oBaHMs. 3aBUCHMOCTh TEMIIEPATyphl KHIIEHHUS OT
JIaBJICHUS
3.3.2 AGCOI0THAS M OTHOCUTENIbHAS BIAXKHOCTh BO3/1yxa. HackleHHsblit map
333 Teépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPOMIUS
33 - CBOMCTB KpucTaoB. JKujakue kpuctayisl. COBpEMEHHBIE MaTEpHAIIbI
. 334 [InaBneHne wu KpUCTAUIM3ALMA. YJAeIbHas TEIUIOTa IUJIABJICHUS.
o Cybnumanus
3.35 VYpaBHeHMe TEI0BOro d6agaHca
TexHu4eckue yCTpOWCTBA: THUTPOMETP M IICUXPOMETP, KaJIOPUMETP,
3.3.6 TEXHOJOTMH TIOJYy4YEHHS] COBPEMEHHBIX MAaTE€pHalloB, B TOM 4YHCIE
HaHOMAaTepHaJIoB, U HAHOTEXHOJIOTUU
3.3.7 [IpakTuueckue padbotsl. i3MepeHue BIaXHOCTH BO3AyXa
4 SJIEKTPOAMMHAMUKA
OJIEKTPOCTATHUKA
411 Onexktpuzauust Tell. OJEKTpUYeCKUi 3apsia. [lBa Buaa DIEKTPUUECKHUX
o 3apsI0B
i1 4.1.2 [IpoBOHMKH, AUDIIEKTPUKHU U MOJIYIIPOBOAHUKH
' 4.1.3 3aKOH COXpaHEHHMS ANEKTPUUECKOTO 3apsiaa
4.1.4 B3aumoneiicteue 3apsanoB. 3akon Kymnona
415 Onexrpuueckoe none. HanpsskéHHoCTh AnekTpudeckoro noss. [puniun

cyrnepno3uiuu. JINHUKM HanPsHKEHHOCTH AJIEKTPUYECKOTO OIS




Pabora cunm oanmekTpocratmdyeckoro modsa.  [lorenmuman. Pa3HocTh

4.1.6
MOTEHINAJIOB
417 [IpoBOMHUKM ¥ JUAJIEKTPUKH B IIOCTOSIHHOM 3JIEKTPUYECKOM TIOJIE.
o JluaiekTpudecKkast pOHUIIAeMOCTh
418 DIEeKTPOEMKOCTb. Konnencarop. DNeKTPOEMKOCTh IUIOCKOTO
o KOH/IeHCaTopa. DHEeprus 3apspKeHHOr0 KOHIEHCaTopa
Texnuueckue YCTpOMCTBA: JIEKTPOCKOII, JIEKTPOMETP,
4.1.9 3JIEKTPOCTATUYECKAS 3a1UTa, 3a3eMIICHUE ANEKTPOIPUOOPOB,
KOHJICHCATOP, KCEPOKC, CTPYHHBIH IPUHTEP
4.1.10 [IpakTrueckue paboTel. I3MepeHne 3IeKTpOEMKOCTH KOHIEHCATOPa

4.2

INOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJIAX

YcnoBus CYIICCTBOBAHUA IIOCTOAHHOI'O QJICKTPHYCCKOIO TOKaA.

A2l Wcrounuku Toka. Cuna toka. [locTosHHBII TOK
4.2.2 Hanpsokenue. 3akon Oma 17151 yyacTka Lenu
4.2.3 DNEKTPUUECKOE CONIPOTUBIIEHHE. Y AEbHOE CONPOTUBIICHUE BELIECTBA
424 [TocnenoBarenbHoOe, napaiesbHoe, CMeIlIaHHOe COe/IMHEHHE
o MIPOBOTHUKOB
4.2.5 Pabora snexrpudeckoro Toka. 3akon J[xoyins — Jlenna
4.2.6 MONIHOCTD PTEKTPUIECKOTO TOKA
anekTpoaBrkymas cuna (nanee — 3/1C) u BHyTpeHHEe CONpPOTHUBIIEHUE
4.2.7 HCTOYHUKA ToKa. 3akoH OMa A TOJTHOW (3aMKHYTOM) 3IIEKTPUYECKON
uenu. KopoTtkoe 3ambIkaHne
128 DJNEeKTpOHHAsT TPOBOJMMOCTH  TBEPIBIX  METAIOB.  3aBHCHUMOCTh
- COIIPOTHBIIEHUS] METAJIJIOB OT TemIiepatypbl. CBEpXIIPOBOIUMOCTh
4.2.9 DnexTpuueckui ToK B BakyyMme. CBOICTBA 3JI€KTPOHHBIX ITyYKOB
[HonynpoBonnuku. CoOCTBEHHas W  TNpPUMECHas  IPOBOAMMOCTh
4.2.10 noJIynpoBoHUKOB. CBolicTBa p-n mnepexona. llomynmpoBoaHMKOBBIE
prOopbI
4211 DNEeKTPUUECKUN TOK B AJIEKTPOJIUTAX. DIEKTPOIUTUYECKAS UCCOLUALIMS.
o OneKTpoan3
4212 OnexkTpudeckuil TOk B razax. CaMOCTOSTENbHBIH U HECAMOCTOSITEIbHBIN
o paspsa. Pasznuunblie THIBI caMoOcTOSITENBEHOTO paszpsaa. Monuus. [lna3zma
TexHUUeCKne yCTpOWCTBA: aMIIepPMETp, BOIBTMETP, PEOCTAT, HCTOUHUKHU
4913 TOKa, dJEKTpOHarpeBaTelbHbIE MPUOOPBI,  AIIEKTPOOCBETUTEIbHBIC

pUOOPHI, TEPMOMETP COMPOTUBIICHHS], BAKYYMHBIN JHOJ, TEPMUCTOPHI U

(hOTOPE3UCTOPHI, TOTYIPOBOJHUKOBBINA U0/, TATbBAHHKA




[Ipaktnueckue  paboTel.  M3yueHue  CMENMIAHHOTO  COEAMHEHUS

1214 PE3UCTOPOB.
N3mepenne 3/]C uCTOYHMKA TOKA M €r0 BHYTPEHHETO CONPOTUBIICHUS.
HaGmoienue anekrponusa
11 KUIIACC
K Kon
oA nposepsieMoro IIpoBepsieMble 31eMeHTHI COAEPKAHUS
pa3jiena
3j1eMeHTa
4 DJIEKTPOAMMHAMUKA
MATHUTHOE ITIOJIE. SJIEKTPOMAT'HUTHA S UHAYKIUA
4.3.1 [TocTrosinHbIe MarHUTHI. B3anMoelicTBHE MOCTOSSHHBIX MAarHUTOB
MaruutHoe mone. Bekrtop wmarHuTHOW — uHAyknuu. [lpuHiun
4.3.2 cyneprno3unuu. JIuHMM MarHuTHOM uMHAyKUMH. KaptuHa nuHUN
MarHMUTHON MHIYKIIUHU TOJIS TOCTOSIHHBIX MarHUTOB
MaruuTtHoe 1oJie MpoBOJHUKA ¢ TOKOM. KapTuHa IMHUN MO JUIMHHOTO
43.3 MPSAMOTO IIPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOT'O IIPOBOJHUKA, KATYIIKH
¢ TokoM. OnbIT Opcrena. B3aumoneiicTBrue IPOBOAHUKOB C TOKOM
4.3.4 Cuiia AMniepa, €€ MOJlyJib U HallPaBJICHHUE
Cuna Jlopennia, e€ MOAynb W HampaBiieHHE. JIBUKEHUE 3apsKEHHOM
435 YacTUIIBI B OJJHOPOJITHOM MarHUTHOM monie. Pabota cumnsl JlopeHia
4.3.6 SIBneHue ANeKTPOMArHUTHON UHAYKIIMU
4.3.7 [ToTok BekTOpa MArHUTHOW WHAYKIIUU
+3 4.3.8 O/1C nHayKuMy. 3aKOH MIEKTPOMarHuTHOW nHAyKuuu Papanes
BuxpeBoe oanekrpuueckoe mnone. IO/JIC HMHAOYKIMM B TNPOBOJIHUKE,
43.9 JBUKYIIEMCSI IOCTYIATENbHO B OJTHOPOAHOM MarHUTHOM I10JIe
4.3.10 [IpaBumno Jlenna
4311 NunyktuBHOCTD. SIBNeHne camounaykuuu. IC caMOMHAYKIIMU
4.3.12 OHeprus MarHUTHOTO TOJIS KaTYLIKH ¢ TOKOM
4.3.13 DJNEeKTPOMArHUTHOE I10JIE
TexHuueckue yCTPOMCTBA: TOCTOSIHHBIE MAarHUTHI, AJIEKTPOMATrHUTHI,
4314 AJIEKTPOJIBUTATENIb, YCKOPUTETH JJIEMEHTAPHBIX YAaCTUIl, WHIYKIIMOHHAS
revb
[IpakTuueckue padboTel. 3ydeHre MarHUTHOTO TMOJIST KaTYIIKU C TOKOM.
4.3.15 HccnenoBanue AEUCTBUSA IMOCTOSIHHOTO MarHuTa Ha pPaMKy C TOKOM.
UccnenoBanue siBneHUs 371€KTPOMAarHUTHOM UHIYKIIUU
5 KOJIEBAHU A U BOJIHBI




5.1

5.2

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHU

KonebatenpHast cucrema. CpoOoanbie KosneOanus. [apMoHWYeckue

>11 xone6anus. I[lepuos, yacToTa, aMIIuTyaa U (a3a KoneOGaHuit
51.2 [IpyxuHHBIA MagITHUK. MaTeMaTUYECKUN MAaITHUK
YpaBHeHHE  TapMOHHMYECKUX  KojebOanuii.  Kunemarmueckoe U
>13 JUHAMHYECKOE OMMCaHUE KOJeOaTeIbHOTO TBUKEHUS
[IpeBpamienye »HEPrUM MPH TapMOHMYECKHX KoseOaHusx. CBs3b
514 aAMILTUTY/IbI KOJIEOAHW MCXOAHOW BEJIMUMHBI C aMIUTUTYaMU KOJIeOaHU i
€€ CKOPOCTU U YCKOPEHHUS
Konebarenbubiii koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJeOaHUS B
515 UJealbHOM KOJeOaTeIbHOM KOHTYpe. AHANIOTUS MKy MEXaHUYECKUMU
Y DJICKTPOMArHUTHBIMU KoJiebanusimu. @opmyna Tomcona
5.1.6 3aKOH COXpaHEHUs SHEPTUH B HJICATTLHOM K0JIe0aTeTbHOM KOHTYpE
BoinyxkxneHHsle MexaHudeckue KkojeOaHusa. Pe3zonanc. Pe3onancHas
>L7 KpuBas. BeIHYXI€HHbIE 3JIEKTPOMarHUTHBIE KOJIEOAHMUS.
5.1.8 [Iepemennsbiii Tok. CHHYCOMIANIbHBIN IEPEMEHHBIN TOK.
MomHOCTh IEPEMEHHOIO TOKA. AMIUIUTYIHOE U JIEHCTBYIOIIEE 3HAUEHUE
519 CHWJIBI TOKA U HAPSHKEHUS
Tpancpopmarop.  IlpomsBoactBo, mepermaua M noTpelieHue
ANEKTPUYECKON BSHEpruu. OKOJOTMYeCKHe PHUCKU MpHU TPOU3BOJICTBE
>1.10 3NeKTpUYecKoil sHepruu. KynbTypa MCIONB30BaHUS HJIEKTPOIHEPTUH B
MOBCETHEBHOMN KU3HU
TexHuueckue yctpoiicTBa: ceiicMorpad, IeKTpUYECKUN 3BOHOK, JIMHUU
5.1.11
aJeKTponepesay
[IpakTuueckue pabotel. MccrienoBaHue 3aBUCMMOCTH TEPUOAA MalbIX
Koje0aHuil Tpy3a Ha HUTH OT JUIMHBI HUTU U Macchl Tpy3a. MccnenoBanue
>1.12 IIEPEMEHHOTO TOKa B ILENHM M3 IOCIEA0BAaTENbHO COEIMHEHHBIX
KOHJIEHCATOPa, KaTyIIKH U Pe3ucTopa
MEXAHUWYECKUE U DJIEKTPOMATHUTHBIE BOJIHbI
MexaHnuueckue BOJIHBI, yCIoBUsl pacnpocTpaHeHus. [lepuoa. Ckopoctb
>21 pacnpocTpaHeHus U JITMHA BOJIHBL. [lonepeunblie U Mpo0JIbHbIE BOIHbI
5.2.2 Hutepdepennius u qudpakiuss MEXaHHIECKUX BOJTH
5.2.3 3Byk. CkopocTh 3ByKa. I poMKkoCTh 3ByKka. BeicoTa ToHa. TemOp 3Byka
DONEeKTPOMarHUTHHIE BOJIHBI. YCIIOBHUSI HW3IYyYEHHUS AJIEKTPOMAarHUTHBIX
5.2.4 BOJH. B3aumuas opuentanus BekTopoB E, B u v B sanexkrpomaruuTHoM

BOJIHE B BaKyyMe




5.3

CBolicTBa  3JEKTPOMarHUTHBIX BOJIH:  OTpakK€HUE, IMPEIOMIICHUE,

5.2.5 MOJIsIpU3aIus, nudpakims, uHTepdepeHIus. Cxopoctb

3J€KTPOMAarHUTHBIX BOJIH

[IIkana 5JIEKTPOMarHUTHBIX BOJIH. [IpuMeHeHHe >3IeKTPOMarHUTHBIX
>2:0 BOJIH B TEXHHKE U OBITY

[IpuHuunsI paanocBs3u u TEJIEBUICHUS. Panuonoxarus.
> DIEKTPOMarHuTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpebl

TexHnuyeckue ycTponCcTBa: My3bIKaJIbHbIE HHCTPYMEHTHI, YIbTPa3ByKOBast
528 JUAarHOCTHUKa B TEXHUKE M MEOUUUHE, pajap, paguonpUEMHUK,

TEJNEeBU30p, aHTeHHA, Tenedon, CBY-neup

OIITUKA

[IpsAMonMHEHOE paclpOCTpaHEHHE CBETa B OJHOPOIHOM cpexae. Jlyu
5.3.1

cBeTa

OtpaxkeHue cBera. 3aKOHBI OTpaxkeHUs cBeTa. [locTpoeHne n3o0paskeHuit B
532 TIIOCKOM 3€pKare

INpenomierre cBeta. 3aKOHBI TIPETIOMIICHHS CBETa. AOCOTIOTHBINA TTOKa3aTellb
>33 MPEIOMIICHUS

[lonHoe BHyTpeHHEe oTpaxkeHue. [IpenenbHblil yroa noJIHOIO BHYTPEHHETO
>34 OTpaKeHHs
5.35 Hucniepcus ceera. CiioxxHbIH coctaB Oenoro csera. et

CoOuparomiue M pacceuBaromiue JuH3bl. ToHkas JsuH3a. DOKycHOe

paccTosHUE W ONTHYECKas cwia TOHKOW JuH3bl. llocTtpoeHue
>3 n300pakeHU B coOuparomMx M pacceuBaromux JuH3ax. dopmyna

TOHKOM JIMH3EI. Y BEJIMUEHHE, TaBacMOe THH30HU
5.3.7 [Ipenensr npUMEHUMOCTH T€OMETPUIECKON ONTUKHU

WnuTtepdepennus cera. KorepeHTHbIE HCTOUHUKU. Y CIOBUS HAOJIOIEHUS
5.3.8 MaKCUMYMOB M MUHHUMYMOB B WHTep(EpEHIIMOHHOW KapTHHE OT JBYX

cuH(a3HbIX KOT€PEHTHBIX HCTOUHUKOB

Hudpakuus cera. [udpakmmonnas pemérka. YcioBHe HaOIIOIEHUS
5.3.9 IJIABHBIX MAaKCHMYyMOB IpH MaJeHUM MOHOXPOMAaTHYECKOIO CBETa Ha

TUGPAKIUOHHYIO PEHIETKY
5.3.10 [Monspuzanus cera

TexHuueckue ycTpoicTBa: OUKHM, Jyna, (oToammapar, MPOSKIMOHHBIN
5.3.11 ammapar, MUKpPOCKOII, TEJIECKOIl, BOJIOKOHHAs ONTHKA, TU(paKInmoHHAS

peLIETKA, OJISIPOUT
5.3.12 [Ipaktuyeckne paboThl. M3MepeHue MoKazaTens  MPETOMIICHHS.




HccnenoBanue CcBOWCTB u300pakeHWH B JuH3aX. HaOmronenue

AUCTICPCUHU CBCTA

BJIEMEHTAI CITIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'pannibl NPUMEHMMOCTH KJIACCHYECKOM MexaHuku. Iloctynartel Teopuun

6.1 OTHOCHUTEJIbHOCTU: WHBAPHUAHTHOCTh MOYJISl CKOPOCTU CBETa B BaKyyMe,
MIPUHIUIT OTHOCUTEIbHOCTH DUHILITEHHA
6 OTHOCHTENBHOCTh  OJHOBPEMEHHOCTH.  3aMEMJICHHE BpPEMEHH |
02 COKpAILeHUE JTTHHBI
6.3 DHeprust 1 UMITYJIbC CBOOOTHON YaCTHIIBI
CBs3b Macchl ¢ PHEPrueld M MMITYJbCOM CBOOOJHOHN YacTHIBl. DHEPrus
04 MTOKOSI CBOOO/THOM YaCTHIIBI
7 KBAHTOBAS ®U3MKA
DJIEMEHTBI KBAHTOBOM OITTUKU
@®oronsl. Popmyna [lnanka cBs3u sHepruu (QOTOHA C €rO0 YACTOTOM.
il DHeprust 1 UMITYIIbC POTOHA
OtkpeiTue u wuccrnegoanue (orodrdpdexra. Ombitet A.I'. Cronerosa.
riz 3akoHs! poTodhdexTa
7.1 VYpaBuenue DiinmreiiHa s portodddexra. «KpacHas rpaHUIa»
113 ¢dorodddexra
714 Hasnenue ceera. OnwiTel [1.H. JIeOenena
7.15 XHUMHUYECKOE IEUCTBUE CBETA
TexHuueckue ycTpolcTBa: (HOTORNIEMEHT, (OTOJATYMK, COJTHEUHAas
71 Garapesi, CBETOIHO]
CTPOEHUE ATOMA
Mognens atoma Tomcona. OnbiThl Pesepdopaa mo uccnepoBanmio
r2l cTpoerus atoMa. IlmaHeTapHas MOJENb aTOMa
[locrynater bopa. M3nyuenue u moruomeHue (OTOHOB IpHU MEPEXoJe
7.2.2 aToMa C OJHOTO YPOBHS SHEpruM Ha Japyroil. Buasl crektpoB. Crnekrp
YPOBHEW 3HEPTrUM aToMa BOAOPOJIa
7.2 BonnoBeie cBoiictBa uactun. Bonubl ge bpoinsa. KopryckynspHo-
123 BOJIHOBOM nyanu3m. Judpakius 3JeKTPOHOB Ha KpUCTaIIaX
CrioHTaHHOE ¥ BBIHYXJIEHHOE U3JIy4YeHUE. YCTPOMCTBO M MPHHLUI
724 paboTHI Mazepa
TexHu4ecKkue yCTpoMCTBa: CIEKTPAIbHBIN aHAN3 (CIIEKTPOCKOI), JIazep,
725 KBAHTOBBI KOMITHIOTED
7.2.6 [IpakTuueckue padbotel. Habmonenue nuHenvyaToro cnexkTpa




ATOMHOE PO

7.3.1 Metoapl HAOMIOACHUS U PETUCTPAITUH DJIEMEHTAPHBIX YaCTHI]
OtkpeiTue paguoaktuBHocTH. OmbiTel Pesepdopaa mo ompeneneHuro
7.3.2 COCTaBa paJMOAKTHBHOTO u3mydeHusi. CpolicTBa anmbga-, Oera-, ramma-
n3JlydyeHus. BivsiHue paaroakTHBHOCTH HA KUBbIE OpraHU3MbI
OTtkpeITHE TTPOTOHA M HelTpoHa. HykinonHas monens smpa [ elizenOepra
7.3.3
— WBanenko. 3apsj sapa. MaccoBoe uncio siapa. M30Tomnsl
Anbda-pacnag. DNEKTPOHHBIM M TO3UTPOHHBIM Oera-pacmazn. ['amma-
734 M3JTydeHne. 3aKOH pajiHoaKTHBHOTO pacraa
7.3 7.35 DHeprus CBS3U HYKJIOHOB B sifipe. SnepHbie cumbl. JlepexT macchl siapa
7.3.6 Snepubie peakuuu. JleneHue u CUHTE3 A1€p
Anepuniii peaktop. Tepmosiaepubiii cunTe3. [IpobiieMbl U MEPCIEKTUBBI
13 SIIEPHOM YHEPTEeTUKU. DKOJIOTHYECKUE aCIIEKThI IEPHOU SHEPreTUKU
OneMeHTapHble 4acTullbl. OTKpbITHE MO3UTpOHA. DyHIaMEHTaJbHbIE
738 B3aHUMOJICUCTBUS
TexHuueckue yCTpoHCTBa: JO3UMETp, Kamepa BuibcoHa, saepHbII
739 peaxTop, aToMHas 6omba
[IpakTuueckue padothl. MccienoBaHnue TpeKOB yacTUL] (110 TOTOBBIM
7.3.10
¢dororpadusm)
OJIEMEHTBI ACTPOOU3NKU
Bun 3B&3qHoro Heba. Co3Be3ausi, sipkue 3BE3NBI, MIIAHETHI, UX BUAUMOE
8.1 JBUKEHUE
Conneunas cucrema. [lnanersl 3eMHolM rpynnsl. [InaHeThI-TUTaHThI U UX
8.2 CIyTHUKH, KapJIUKOBbIE TU1aHeThl. Masbie Tena COMHEYHON CUCTEMBI
8.3 Comnne, potochepa u atmocdepa. CoHeuHasi aKTUBHOCTh
8.4 Ucrounuk suepruu ConHia u 3BE3]1
3BE3/bI, UX OCHOBHBIE XapaKTEPUCTHKH: Macca, CBETUMOCTb, DPaIUYC,
8 TeMmreparypa, HUX B3aMMOCBS3b. JluarpaMma «CHOEKTpalbHbIM Kjacc —
85 CBETUMOCTE». 3BE3/BI TJIABHOM ITOCIIEIOBATEIIFHOCTH. 3aBUCHMOCTE «Macca
— CBETUMOCTB» IS 3BE3]] TT1aBHOM MOCIIE0BATENILHOCTH
Buytpennee crpoenue  3BE34.  COBpEMEHHbBIE  NPEACTAaBICHUS O
8.6 MIPOUCXOXKJICHNH U 3BotoLIMU CoNTHIa U 3BE3/1. DTarbl )KU3HU 3BE3]]
Mueunsiii [1yTe — Hama Nanaktuka. CrnupanbHas cTpykTypa ['amakTuku,
8.7 pacmpeznenenue 3BE3], ra3za u nbuin. [lonoxenue u npuxenue ColiHIA B
lNamaxTuke. [1nockas u chepruueckas moacucTeMsl [ 'aJakTUKH
8.8 Tunel ranaktuk. Paguoranaktuku u kBasapbl. UEpHBIE ABIPBI B sAApax




TaJIaKTHUK

Bcenennas. Pacmmpenue Bcenennoi. 3akon Xa606ma. PazGeranume

8.9 ranakTuk. Bo3pact u pamuyc BcenenHoil, Tteopust bosbiioro B3pbiBa.
Mogenb «ropsuei Beenennoity. PenukroBoe n3inyueHue
MacmrabHas crpyktypa Bcenennoit. Meraramaktuka. Hepeménnbie
8.10

poOIEeMBI aCTPOHOMUU
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