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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIero
oOpa3oBaHus pa3paboTaHa HA OCHOBE MOJIOKEHUHN U TpeOOBaHUM K pe3ysibTaTam
OCBOCHHMSI OCHOBHOM 00pa3oBaTesibHOM MporpaMmsl, npeacTaBieHHbx B PI'OC
COO, a Takxe c yd€toM (eaepaibHOil paboyell MmporpaMMbl BOCIUTAHUSA U
KOHIIETIIMY TpenoaBanus yueOHoro npeamera «Pusnka» B 00pa3oBaTesIbHbIX
OpraHU3aAUAX Poccuiickoiu Oenepanny, PEATU3YIOLINX OCHOBHEIE
oOpa3oBarenbHbIE MPOTPAMMBI.

Conepxanue mporpaMMbl 1o (U3HMKE HampapieHO Ha (HOpMHUpPOBaHUE
€CTEeCTBEHHO-HAyYHOU KapTUHbI Mupa oOyuarommuxcs 10-11 kmaccoB mpwu
oOyueHMM uX (@u3nke Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-
nesiTebHOCTHOTO  moaxoaa. [lporpamma 1o QuU3HMKE  COOTBETCTBYET
tpeboBanusiMm GI'OC COO k miIaHUPyEeMbIM JHUYHOCTHBIM, MPEAMETHBIM U
MeETaIpeIMETHBIM pe3ysibTaTaM OOY4EHHUS, a TAKKE YUUTHIBAET HEOOXOAUMOCTD
peanu3ali  MEXKMPEIMETHBIX CBi3ed (U3NKH C €CTeCTBEHHO-HAyYHBIMU
y4eOHbIMU TIpeaMeTamMu. B Hel ompenemnsitoTcsi OCHOBHBIC IEIH W3YYCHUS
bu3MKK Ha ypOBHE CpellHero 001Iero o0pa3oBanusl, MIIAHUPYEMbIE PE3YIbTATh
OCBOCHHS Kypca (PU3UKH: JMYHOCTHBIC, METANpeIMETHbIC, MpEeAMETHbIC (Ha
0a30BOM YpOBHE).

[Iporpamma no Gpu3uKe BKIIOYAET:

e IUIAHUPYEMbIE pE3yJbTaThl OCBOEHHUS Kypca (u3Mku Ha 0a30BOM

YpOBHE, B TOM YHCJIEC TPEIMETHBIE PE3YJIbTATHI M0 F0JIaM 00YUYCHUS;

e cojepkaHue yueOHoro npeameta « Du3nkay 1mo rojgaM o0ydeHusl.

®du3uka Kak Hayka O HauOosiee OONIMX 3aKOHAX MPHUPOBI, BBHICTyMas B
KauyecTBEe Y4yeOHOro IMpeAMeTa B IIIKOJIE, BHOCUT CYIIECTBEHHBIM BKIaJl B
cucteMy 3HaHMi 00 okpyxkawmem wmupe. I[lkonpHBI Kypc (Quukm —
CUCTEMOOOpa3yIONUi 11  €CTECTBEHHO-HAYYHBIX yUEOHBIX MPEIMETOB,
MIOCKOJIBKY (DU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOIIECCOB U SIBJICHHM,
U3y4aeMbIX XUMHEH, Owosoruei, usnueckoi reorpadueil U acTpOHOMHEH.
Hcrnonp3oBaHne M aKTUBHOE TMPUMEHEHHE (U3MUECKUX 3HAHUM OMpeessieT
XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B cepe SHEpPreTUuKH,
TPAHCIIOPTa, OCBOCHUSI KOCMOCA, IMOJyYEHUsI HOBBIX MaTEPUAJIOB C 3aJJaHHBIMU
cBOoWicTBaMM © JApyrux. HM3yueHue (QPU3UKU BHOCHUT OCHOBHOW BKJIaa B
dbopMHpOBaHHE €CTECTBEHHO-HAYYHOM KapTUHBI MHpa OOydYarolmuxcsi, B
dbopMHupoBaHWEe YMEHUN TMPUMEHSITh HAyYHBIH METOJ TO3HAHUA TpHU
BBITIOJIHEHUN UMHU YYEOHBIX HCCIICIOBAaHUM.

B ocHoBy kypca Qusmku a1 YpOBHS CPEIHETrO oO0Iero oOpa3oBaHUs
MOJIOKEH psi UACH, KOTOPbIE MOXHO paccMaTpuBaTh KaK MPHUHIUIIBI €ro
MOCTPOCHHSI.

Hoesa yenocmuocmu. B COOTBETCTBUU C HEW KypC SBISIETCS JOTHYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepuall U3 BCeX pas3iesioB (U3HMKH, BKIIOYACT
KaK BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOH (DH3HUKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW MaTepuall Kypca (U3UKA
o0beuHEH BOKpYr ¢u3MUeckux Teopuil. Bemymmm B Kypce sBIsSeTCS
dbopMupoBaHre MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pPHH, BEIIECTBE U
noJie.

Hoesa cymanumapuzayuu. EE peanmzanus mpeanoiaraeT MCIOIb30BAHUE
T'YMaHUTAPHOTO TOTEHIHANIa (PU3UYECKON HAayKH, OCMBICIICHUE CBSI3M PA3BUTHS
¢u3nkn ¢ pa3BUTHEM OOIIECTBa, a TaKke C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U YKOJIOTHYECKUMU TTPoOIeMaMHu.



Hoess npuxnaouwou wnanpasiennocmu. Kypc ¢Gu3uMku mpeanonaraet
3HAKOMCTBO C IHUPOKUM KPYroM TEXHHUYECKMX U  TEXHOJOTUYECKUX
PUIIOKEHUN U3yYEHHBIX TEOPUI U 3aKOHOB.

Hoes »sronoeuzayuu peanusyercss TOCPEIACTBOM BBEICHUS SJIEMEHTOB
coliepKaHMs, TMOCBAMIEHHBIX H3KOJOTMYECKHM Tpo0jemMaM COBPEMEHHOCTH,
KOTOpBIE CBSA3aHBI C PA3BUTUEM TEXHUKU U TEXHOJIOTHM, a Takke 00CYXICHUS
npo0iieM  palMOHAIILHOTO  MPUPOJONOJIB30BAHUS M DKOJIOTHYECKOM
0€30MacHOCTH.

Crep’HEBbIMU dJIEMEHTaMHU Kypca (PU3UKH Ha YPOBHE CPEIHErO OOILEro
oOpazoBaHus ABJISAIOTCA puznueckue Teopuu (hopMupoBaHue MPEACTABICHUMN O
CTPYKTYpE OCTpOEHUsI PU3NUYECKON TEOPHUH, PO (yHIAMEHTAIbHBIX 3aKOHOB
U TPUHLUUIOB B COBPEMEHHBIX TMPEACTABICHUSX O TMPUPOJIE, TpaHUIaX
OPUMEHUMOCTH TEOPHM, Il ONHUCAHMUS €CTECTBEHHO-HAYYHBIX SIBIICHUN U
IIPOIIECCOB).

CuCTeMHO-IeSITeNbHOCTHBIM MOAX0A B Kypce (U3MKH peanusyercs
OpeXJe BCEro 3a CUET OpraHu3alui SKCIEPUMEHTAIBHOW JIeITeNbHOCTH
oOyuaroruxcsi. [{ns 6a3oBoro ypoBHs Kypca (DU3UKU — 3TO HUCIOJIb30BAHUE
CUCTEMBI (DPOHTAIIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB U JIA0OPATOPHBIX
paboT, KOTOopble B NIporpamMme Mo (usuke OObEIUHEHbI B OOIIUH CIUCOK
YUYEHMUYECKHX TMpaKTUYeCKuX paboT. BeineneHue B yKa3aHHOM MepeyHE
71a60paTOPHBIX PabOT, MPOBOAUMBIX JIJII KOHTPOJS U OIIEHKH, OCYIIECTBIISIETCS
y4yacTHUKaMU 0Opa3oBaTeNbHOTO TIpollecca HUCXOJs U3  OCOOEHHOCTEH
IUTAaHUPOBAaHUS W OCHalleHus kaOuHera ¢usuku. [Ipu 3TomM obecreunBaeTcs
OBJIaJICHHE OOYYAIOIIMMHUCS YMEHUSIMH IPOBOJIUTh KOCBEHHBIE H3MEpEHUS,
UCCJICIOBAHUS 3aBUCUMOCTEN (PU3NYECKUX BEITUYUH M TIOCTAHOBKY OIIBITOB IO
IIPOBEPKE MPE/I0KEHHBIX THIIOTE3.

bonbioe BHUMaHUE yJEsSETCs PEIICHUIO PACUETHBIX M KAaueCTBEHHBIX
3anau. [Ipu sTOM Ju1st pacU€THBIX 3a/1a4 IPUOPUTETOM SIBIIIOTCS 3a/1a4 C SIBHO
3alaHHOM  (DU3MYECKOW MOJIENbIO, TO3BOJISIIOIINE TMPUMEHSITh W3yUYCHHbIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOT0 paszfena Kypca, TaKk U UHTETpUpYs
3HaHUS W3 pa3HbBIX pasznenoB. [l KadecTBEHHBIX 3ajady MPUOPUTETOM
SABJISIFOTCSL  3aJaHUsl Ha OOBSICHEHUE TMPOTEKAHUS (PU3UUYECKUX SIBICHUN U
IIPOIICCCOB B OKPYXKAIOIICH KWU3HU, TpeOyrole BbIOOpa (GHU3UISCKON MOJICIIH
JUTSI CUTYaIliy TTPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusimu PI'OC COO k wmarepualibHO-
TEXHUYECKOMY O0O0€CTeueHHUI0 y4eOHOro Tmpoiiecca 0a3oBbI YpPOBEHb Kypca
Gu3NKM Ha YpPOBHE CpeaHero oOIero oOpa3oBaHUS JODKEH H3y4aThCsl B
YCIIOBUSX MPEIMETHOTO KaOuHeTa (PU3UKHU UM B YCIOBUSIX UHTETPUPOBAHHOTO
KaOWHeTa TPEIMETOB €CTeCTBEHHO-HAy4YHOro Hukia. B kabuHeTe Qu3nku
JOJDKHO OBITh HEOOXOJAMMOE JIabOpaToOpHOE OO0OPYIOBAaHUE JJISl BBHIMOJIHEHUS
yYKa3aHHBIX B MpOrpaMMme Mo (U3NKE YYCHHMUYECKUX MPAKTHUYECKUX padOT H
JIEMOHCTPAIIMOHHOE 000pYI0BaHHE.

JlemoHCTpaninoHHoe 000pynoBaHue (GOPMHUPYETCS B COOTBETCTBUU C
MPUHITUIIOM MHWHHMAJIBHOW JIOCTATOYHOCTH M O00OECIeUMBAECT MOCTAHOBKY
MEePEUYNCICHHBIX B TIPOrpaMMe MO (PU3MKE KIIOYEBBIX JIEMOHCTpAIUil s
WCCTICIOBAHMST W3Y4YaeMbIX SBJICHUH W MPOIECCOB, OMIUPUYECKUX U
(dyHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMCHECHHM.

JlabopaTopHoe 00OpymOBaHHE IJIsi YUYEHUUYECKHX MPAKTUYECKUX pPadOT
dbopMupyeTCs B BUJIE TEMATUIECKUX KOMIUIEKTOB U 00€CTIEUNBAETCS B PacuéTe
OJTHOTO KOMIUIEKTa Ha JBYX OOydJarommxcs. TeMaTh4ecKue KOMILJIEKThI
1a60paTOPHOTO O0OPYIOBAHUS MOJKHBI OBITHh TOCTPOCHBI HA KOMIUIEKCHOM



UCIOJIb30BAaHUHU aHAJIOTOBBIX U U(MPOBBIX TPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEpPUTEIBHBIX CUCTEM B BUJIE IU(POBBIX Jab0OpaToOpuil.
OCHOBHBIMHU 1IEJISIMU U3y4Y€HHS (PU3UKHU B 00111eM 00pa30BaHUU SIBIISIIOTCS:

dbopMHpOBaHE MHTEpECa M CTPEMIICHHS OOYYaIONMIUXCS K HAyIHOMY
U3YYCHHUIO MPUPOJIBI, PA3BUTHE X HHTEIUICKTYaJIbHBIX M TBOPUYCCKHX
CIIOCOOHOCTE;

pa3BUTHC TMPEACTABICHUA O HAYYHOM METOJE TIO3HAHUSA W
(GopMHpOBaHHE HCCIACAOBATCIIBCKOTO OTHOIICHUS K OKPYKAIOIIUM
SIBJICHHSIM;

(dbopMHpOBaHNE HAYYHOTO MHPOBO33PCHHS KaK pe3ysibTara HU3YYCHHS
OCHOB CTPOCHHMS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (DH3UKH;
dbopMHpOBaHWE YMEHUH OOBSCHATH SIBICHUS C HCIOJb30BAaHUEM
(U3HUECKUX 3HAHUI M HAYYHBIX JOKA3aTeIbCTB;

(bopMHpOBaHUE MPEACTABICHUN O POJIM (DU3UKH JIJIST PA3BUTHS JIPYTHUX
€CTCCTBECHHBIX HayK, TEXHUKH U TEXHOJIOTHH.

HOCTI/I}KGHI/IG OTHX ueneﬁ oOecrneunBaeTCs PCHICHUCM CIICAYIOIMINX 3a1a4 B
IMPOLCCCC N3YUCHUS KypCa (bl/IBI/IKI/I Ha YPOBHC CPCOHCTO 06HIGI‘O O6p&30BaHH$II

npuoOpeTeHHEe  CHUCTeMbl  3HaHUH 00  o0mux  (pu3HUecKux
3aKOHOMEPHOCTSAX,  3aKOHAaX, TEOpHUAX, BKJIKOYas  MEXaHHKY,
MOJICKYJISpHYIO (U3UKY, DJICKTPOJAMHAMHUKY, KBAHTOBYIO (H3UKY U
AJIEMEHTHI acTPODU3UKH;

dbopMupoBaHHEe YMEHHH TIIPUMEHATh TEOPETUUYSCKUE 3HAHUSA IS
00bsICHEHUS (U3MYECKUX SBJICHUH B MPUPOAC M JUISI TPHHATHS
MPAKTUYECKUX PEUICHUM B MOBCEIHEBHOM KU3HU,

OCBOEHHE CITOCOOOB pEIICHUS Pa3IMYHBIX 3a/Jad C SIBHO 3aJIaHHOM
dbu3UYeCKO MOJEINbI0, 3a7a4, IOAPa3yMEBAIOIIUX CaMOCTOATEIBHOE
co3JlaHue (PU3UYECKON MOICITH, aICKBAaTHOM YCIOBHSM 3aJ1auu;
MOHUMaHHE (PU3MUECKUX OCHOB W MPUHITUIIOB JACHCTBHUS TEXHUUYECCKUX
YCTPONUCTB W  TEXHOJIOTMYECKHUX TIPOIIECCOB, HWX BIMSHUS Ha
OKPYXarUIyIo Cpeay;

OBJIQJICHUE METO/IaMU CaMOCTOSATEILHOTO TJIaHUPOBAHUS U TIPOBEICHUS
(U3UYIECKHUX IKCIIEPUMEHTOB, aHAJIN3a U HHTEpIIpeTallui HH(HOPMAIIHH,
omnpeeaeHNUs] JOCTOBEPHOCTH TTOJTYYEHHOTO PE3yiIbTara;

cO3JaHue YCIOBUM JUIA pa3BuTUA YMEHUH IIPOEKTHO-
HCCJIE0BATEIIbCKOM, TBOPUECKOU AEATEIbHOCTH.

Ha usydyenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPETHEr0 OOIIEro
oOpazoBanus orBoautcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIETIO),
B 11 kitacce — 68 vacoB (2 yaca B HEJEINIO).

[Ipemyaraempiii B mporpamMme 1o (U3MKe MEpeuYeHb JIA0OPATOPHBIX H
MIPAKTUYECKUX PaOOT SBISETCS PEKOMEHIOBAHHBIM, YYHTENb JeliaeT BBIOOD
IPOBENICHUs JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIUBUIYATBHBIX
0COOEHHOCTEH o0y4Jaronmxcsi.



COIEPKAHUE OBYYEHUA
10 KJTACC

Pa3nen 1. @®usuka M1 MeTOAbI HAYYHOT'O O3HAHUSA

®dusuka — Hayka o npupoje. HayuHble METObI TTO3HAHUS OKPYKAIOIIETO
Mupa. Ponb BKCliepuMEHTa M TEOpUU B IIPOLIECCE ITIO3HAHMS TPUPOIBI.
DKCIepUMEHT B (DU3HKE.

MopenupoBanue puU3NUECKUX SBJICHUHN U MpolieccoB. HayuHbie THIIOTE3HI.
dusznveckue 3aKoHbI M TEOpUU. [paHUIBI TPUMEHUMOCTH (HU3UYECKHUX
3aKOHOB. [ [pHHIIMIT COOTBETCTBUSI.

Ponps u MecTo pusuku B popMHpOBaHUU COBPEMEHHON HAy4YHOW KapTHUHBI
MHpPA, B TPAKTUYECKOMN JAEATEIBHOCTHU JIIOACH.

Jlemoncmpayuu

AHaJIOTOBbIE W LMU(POBBIE H3MEPHUTEIBHBIC MPUOOPHI, KOMIILIOTEPHBIC
JATYUKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexanunueckoe ABMkeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKCHMUS.
Cucrema otcuéra. TpaekTopus.

[TepemenieHue, cKopocTh (CpeaHssi CKOPOCTh, MTHOBEHHAss CKOPOCTh) U
YCKOPEHUE MAaTECPUATBHOW TOYKH, MX IMPOEKIHNH HA OCH CHUCTEMbI KOOPIWHAT.
CioxxeHue nepemMenieHnil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJUHEHHOE ABMXKeHue. [ paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPE€HHUs, IyTH U MEPEMEIICHUS
MaTepuaIbHOW TOYKH OT BPEMEHHU.

CBobosiHOE TIasieHre. Y CKOpEHHE CBOOOIHOTO MaICHUS.

KpuBonuneinoe paBwxkeHue. JIBWKEeHHE MaTE€pHaIbHOM TOYKU MO
OKPYXHOCTH C IIOCTOSSHHOM IO MOIYJII0 CKOPOCTBIO. YTJIOBas CKOPOCTb,
JTUHEWHas ckopocTh. Ilepuon m yactora oOpamieHus. LleHTpocTpemuTeabHOE
YCKOPEHHE.

TexHuueckne yCTpOWCTBA W MNPAKTUYECKOE IPHUMEHEHHUE: CIUIOMETD,
JIBUYKEHUE CHAPSIIOB, LICITHBIE U PEMEHHBIE TIEPEIAYH.

Jlemoncmpayuu

Monaenb CHCTEMBI OTCU€Ta, WJUTIOCTpaIns KMHEMaTHUYECKUX
XapaKTEPUCTUK JIBUKECHHUS.

ITpeoOpazoBanme ABUKEHUM ¢ UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3/IyX€ U B Pa3peKEHHOM ITPOCTPAHCTRBE.

Habmronenue nBrkeHUs Teia, OpPOIICHHOTO IOJ] YIJIOM K TOPH30HTY U
FOPU30HTAIBHO.

N3mepenne ycKopeHHsi CBOOOHOTO MaACHUS.

Hanpagienne ckopocTl Ipu ABMKEHUH 10 OKPY>KHOCTH.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonol

N3yyeHne HEpPaBHOMEPHOIO  JIBHKEHHS C  LEIbK0  ONPEACICHUS
MT'HOBEHHOW CKOPOCTH.

HccnegoBanue COOTHOWIEHUSI MEXIy NyTAMHU, IMPOMIACHHBIMU TEJIOM 3a
MOCJIEIOBATEIIbHBIE PABHBIE MPOMEXYTKH BPEMEHHU IIPU PABHOYCKOPEHHOM
JBUXEHUU C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne nBMKEHUS IApUKA B BA3KOM KUJIKOCTH.

N3yuenune aBuxKEeHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.



Tema 2. /lunamuka

[Ipunuun otHOcuTenbHOCTH ['anmumesi.  IlepBbid  3akoH  HeroToHa.
HNuepumnanbHbIe CUCTEMBI OTCUETA.

Macca tenma. Cwuna. llpuHuun cynepno3uuuu cuil. Bropoil 3akoH
HproToHa i wmarepuanbHOM TOYKM. Tperud 3akoH HprotonHa s
MaTepUAIIbHBIX TOUYEK.

3akoH BceMmHupHOro TAroteHus. Cuma Tsbkectn. IlepBas kocmuueckas
CKOPOCTb.

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

Tpenne. Bunpl Tpenus (Mokosi, CKoJibKeHUsA, kadueHus). Cuia TpeHHs.
Cyxoe Tpenue. Cumna TpeHHs CKOJIBKEHHs U cuiia TpeHus nokos. Koadduiment
TpeHus. Cuia CONpOTHUBIICHUS MIPU ABUKEHHUH TEJIA B )KUIKOCTH WJIU Ta3e.

[TocTynarenbHOE U BpalaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHIIbI OTHOCHUTENIBHO OCU BpamieHus. I[lmeuo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEIA.

TexHuueckne yCTpOWCTBA U IMPAKTUYECKOE IPUMEHEHHUE: MOIALINUITHUKH,
JBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEPLIUU.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIINX TET.

Bropoii 3akoH HerotoHna.

N3mepenue cui.

CrioxeHue CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

HesecomocTs. Bec Tena npu yCKOpEeHHOM NOABEME U TTAJICHUH.

CpaBHEHUE CUJI TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBus paBHOBECHS TBEPAOro Teia. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B IIPYKUHE U
PE3MHOBOM 00pa3siie, OT uX JAedopMarnuu.

UccnenoBanue ycnoBul paBHOBECUS TBEPAOIO TeJd, WMEKOLIET0 OCh
BpAILICHUS.

Tema 3. 3akonvt coxpanenus é mMexanuke

NmMnynbc MaTtepuanibHOW TOUYKHM (T€Ja), CUCTEMbl MAaT€pUAIIbHBIX TOYEK.
NmMnynbe cuiibl 1 U3MEHEHUE UMITYJIbCa Tejla. 3aKOH COXPaHEHUs HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaGoTa cuiibl. MOIITHOCTD CHJTBI.

Kunertnueckasi sHeprusi mMaTepualibHON Touku. Teopema 00 M3MEHEHHH
KUHETUYECKOU YHEPTHUH.

[TorenunanbHas SHEprusl. [TorennumanbHas SHEprus YIIPYTO
neopMUpOBaHHON mNpyXuHBL. [loTeHIManbHas SHEpPrus Tena BOJU3U
MMOBEPXHOCTH 3EMJIH.

[ToTenmuanpHpie W HEMOTEHIMANbHBIE  CUJbl.  CBs3b  PabOTHI
HENOTEHUHAIBHBIX CUJI C U3MEHEHUEM MEXAHMYECKOW SHEPTHM CHUCTEMBI TEI.
3aKOH COXpaHEHUS MEXaHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuuecKkre yCTpOMCTBA U ITPAKTUYECKOE MPUMEHEHUE: BOJIOMET, KOMED,
MPYKWHHBIN IUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHMS UMITYJIbCA.



PeaktuBHOE ABUKEHUE.

[lepexoa NOTEHIIMAILHON YHEPTUU B KHHETUUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, i1abopamophule pabomuol

N3yuenue abCOMOTHO HEYNPYTroro yjaapa ¢ MOMOIIBIO JBYX OJUHAKOBBIX
HUTSHBIX MAasTHUKOB.

UccnenoBanue cBsi3u paboOThl CHIIBI C HM3MEHEHHEM MEXaHUYECKOU
SHEPIuM Teja Ha IPUMEPE PACTIKEHUS PE3UHOBOIO JKIyTa.

Paznen 3. ModsekyasipHasi pu3nka u TEpMOJAMHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIC TOJIO)KCHUSI MOJIEKYJISIPHO-KMHETHYECKOM TEOPUH U HUX
OmbITHOE oOOOCHOBaHHME. bpoyHoBckoe nBmxkenue. [Auddysus. Xapaktep
JBIDKCHUS M B3aWMOJICHCTBHUSL YaCTHI[ BellecTBa. MoJelnu CTPOCHHS Tra3oB,
KUJIKOCTEH W TBEPABIX TeNl U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHUX
Mozeneil. Macca u pasmepsl Mojekyi. KomauwyecTtBo BemiecTBa. IlocTosiHHAs
ABorazapo.

TennoBoe paBHoBecue. Temmepatypa u e€ wu3Mepenue. Illkana
temmneparyp Llenbcus.

Mopgens wuzaeanbHoro ra3za. (OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KMHETUYECKOU TEOPHUH HCaNIbHOro ra3a. AOCONIOTHAs TeMmIeparypa Kak Mepa
CpeaHEN KWHETHUYECKOM SHEPruy TEIJIOBOTO IBWXEHHUS dacTull raza. [llkama
temneparyp KenbBuHa. ['a30Bble 3akoHbl. YpaBHeHHe MeHpaeneeBa—
Kianeitpona. 3akon J{anerona. M3onpoiieccsl B UA€aIbHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM  BemecTBa. ['paduyeckoe TMpEeACTaBICHHE HU30IPOIIECCOB:
U30TEepMa, U30X0pa, u300apa.

TexHuyeckre yCTpOHMCTBA M MPAKTUYECKOE TMPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJ OPraHUYECKUX COCTMHEHUM.

OnbiTel 110 U HYy3UN KUAKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO JABHKCHHS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIINE CYyILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMO/ICCTBUS.

Mogens, WIUTIOCTpUpPYOIIas IPpUpoay AaBICHHUS ra3a Ha CTEHKHU COCY/a.

OnbITel, WUIIOCTPUPYIOUIUME YPAaBHEHUE COCTOSHHS HJICAIbHOIO Tasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Ornpenenenne Macchl BO31yXa B KJIACCHOW KOMHATE HA OCHOBE U3MEPEHUI
00bEMa KOMHATBHI, 1aBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

UccnenoBanne  3aBUCUMOCTHM  MEXIYy  MHapamMeTpaMd  COCTOSIHUS
Pa3peKEHHOrO0 Tasa.

Tema 2. OcHosbl mepmooOuHaAMUKU

TepMoanHaMuuecKas CHUCTEMA. BuyTrpennss DHEPIus
TEPMOJIMHAMHYECKOW CHUCTeMbl M CcmocoObl e€ wu3MeHeHus. KoimuecTBo
TEMJIOTHl U paboTa. BHyTpeHHssT sHEprus OJHOATOMHOTO HCATHHOTO Ta3a.
Buasl Temonepenayun: TemIONPOBOAHOCTh, KOHBEKIIUS, U3IIyYEHUE. Y IeJIbHAs
TEITOEMKOCTH BelecTBa. KonmuecTBO TEMIOTHI MPHU TEIIONEpeaaye.



[Tonsatue o0 amuabatHoM mnporecce. IlepBbIil 3aK0H TEPMOJMHAMUKH.
[IpumeHeHne mepBOTro 3aKOHA TEPMOJIUHAMUKH K M3ompolieccaM. ['padudeckas
UHTEpIpeTalys padoThl rasa.

BTtopoii 3akon TepmoaunHaMuku. HeoOpaTtumMocTh Ipo1ecCoB B MPUPOIE.

TennoBble  mamuubl.  [IpUHIUIIBI  IEUCTBUS ~ TEIUIOBBIX  MAIIIUH.
[IpeoOpazoBanus PHEPrUM B TEIUIOBBIX MamiuHax. Koad@uiMeHT mojae3Horo
nericTBusl TeruioBo MamuHbl. [ukn KapHo u ero kodpuIMEHT MOJe3HOTro
JEUCTBUA. DKOJIOTHUECKUE MPOOJIEMbI TETUIOAHEPTETUKH.

TexHuyeckne yCTpOWCTBA W MPAKTUYECKOE TNPUMEHEHHE: JBUTATEIh
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJOAMIbHUK, KOHJAUITUOHED.

Jlemoncmpayuu

W3MeHeHne BHYTPEHHEH SHEPruu Tejla MPU COBEPIICHUU PaOOThI: BBIJIET
poOKK W3 OYTBUIKK TOJ JEMCTBHEM C)KaTOro BO3JyXa, HarpeBaHue »¢dupa B
JATyHHOU TpyOKe MyTEM TpeHUs (BUICOAEMOHCTPAIINS ).

N3Menenne  BHYTpEeHHEW  dHepruu  (TemIeparypbl) Tella  IpHU
TerIonepeaaye.

OnbiT 1o aanabaTHOMYy pACIIMPEHUI0 BO3[yXa (OMBIT C BO3IYIIHBIM
OTHHBOM).

Mopenu mapoBoii TypOWHBI, JBHUraTeisi BHYTPEHHETO CrOpaHwus,
PEaKTUBHOTO JIBUTATEJS.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomuol

N3mepenue yaenbHON TEIIIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeuyecmea. Pazoevie nepexoovl

[Tapoo6pazoBanue u koHaeHcanus. Mcnapenue u kuneHue. AOGCOTOTHAS
U OTHOCUTEJbHAS BJIAXKHOCThH BO3ayxa. HachllieHHbIN map. Y aenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATyPhl KUTICHUS OT 1aBJICHHUS.

TBépnoe temo. Kpucrammueckue u aMmopdHble Tena. AHU30TPOIHUS
cBOMCTB KkpucTaioB. JKuakue kpuctamwisl. CoBpeMEHHbIE MaTepHabl.
[1naBneHue u KpucTaIIU3anus. Y ieabHas Teriorta rmiasiaeHus. CyomuManus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

Texnuueckne ycTpoiicTBa M MPAKTHUYECKOE NMPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJIOPUMETP, TEXHOJIOTUU TOTYyUYCHHs] COBPEMEHHBIX MAaTEpUAJIOB,
B TOM YHCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX TTAPOB.

Kunenue npu moHMKEHHOM JIaBJICHUU.

CriocoObl u3MepeHus BIaXKHOCTH.

Ha6nronenue HarpeBanust v IJIaBJIEHUST KPUCTAJUIMUECKOTO BEIIEeCTBA.

JleMOHCTpanust KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HN3mepenne OTHOCUTENBHON BIAXKHOCTH BO3AyXa.

Pa3znesn 4. JinekTpoanHamMuka

Tema 1. dnekmpocmamuka

DneKTpu3anus Tela. DJEKTpUuecKuid 3apsa. JBa BHAA 3JIEKTPUYECKUX
3apsiioB. [IpOBOHUKY, NUAJIEKTPUKUA U MOJTYNPOBOJHUKHU. 3aKOH COXPAHEHHS
AIEKTPUYECKOrO 3apsija.

B3anmopeiictBue 3apsanoB. 3akoH KynoHa. TodeyHBI 3JIEKTpUYECKHMA
3apsan. Dnekrpuyeckoe nose. Hanpsoxk€HHOCTh asiekTpudeckoro nods. [TpuHiun
CYINEPIIO3HLINH ANEKTPUUYECKUX MoJeH. JIunuun HaIpPsKEHHOCTH
ANEKTPUYECKOTrO MOJIS.



PaGora cun oanekrpocrarnyeckoro mossa. [lorenuuan. PasHocTb
NOTEHUUANOB. [IpOBONHMKM W JUANEKTPUKU B DIIEKTPOCTATHUYECKOM IIOJIE.
Jlusnextpruyeckasi MpOHUIAEMOCTb.

DIIEKTPOEMKOCTb. Konnencarop. DIIEKTPOEMKOCTh IIJIOCKOTO
KOHJIEHCATOpa. DHEPrUs 3apsSKEHHOI0 KOHAEHCATOPA.

TexHuyeckue ycTpoWCTBa U MPAKTUYECKOE NPUMEHEHHE: AJIEKTPOCKOIL,
AIEKTPOMETpP, DJEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHUE dJIEKTPONpPUOOpPOB,
KOHJICHCATOpP, KOMMUPOBAJIbHBIN allapar, CTPYUHBIN OIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MMPUHLMII IEUCTBUS AJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEL.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DJIEKTPOCTATUYECKAs 3aLIUTA.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh AJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIONIAdu
IJJACTUH, PACCTOSHUSA MEXKAY HUMHU U JUAJIEKTPUUYECKON IPOHULIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepenue 351eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiit 31ekmpudeckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCJIOBHUS CYIIECTBOBAHMS AJIEKTPUUECKOTO TOKA.
Nctounuku Toka. Cuina Toka. [IocTOSIHHBIN TOK.

Hanpspxkenue. 3akon OMa 117151 y4acTKa Lenu.

DJIEKTPUYECKOE COMPOTHUBJIECHUE. YJIEIbHOE CONPOTHBIIEHUE BEILECTBA.
[TocnenoBarenbHOE, MapauIebHOE, CMEIIAaHHOE COCIMHEHNUE IIPOBOJHUKOB.

PaGora osnexktpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MoiHOCT
3JIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYIAsi CHJIA U BHYTPEHHEE COMPOTUBIIEHHE UCTOYHUKA TOKA.
3akoH Oma 1 TOJNIHOM (3aMKHYTOW) 3iekTpudeckoil 1menu. Kopotkoe
3aMbIKaHHE.

DJIEKTPOHHAs  MPOBOJUMOCTh  TBEPABIX  METAUIOB.  3aBUCHUMOCTh
CONPOTHUBJIEHUSI METAIIOB OT TeMIlepaTypbl. CBEpXIIPOBOAUMOCTD.

DIIEKTPUYECKUM TOK B BakyyMe. CBOKCTBA AJIEKTPOHHBIX ITYyYKOB.

[MonmympoBonuuku.  CoOcTBeHHass W MNpPUMECHas  MPOBOJAUMOCTD
noJIynpoBOAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKU TOK B pacTBOpax M paciuiaBax d3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAST JUCCOLUALINS. DIEKTPOIH3.

DJIeKTpUUECKU TOK B razax. CamMOCTOSATENIbHBI U HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Lazma.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHE: aMIIEpMETD,
BOJITMETP, PEOCTaT, MCTOYHUKU TOKA, DJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
ANIEKTPOOCBETUTEILHBIE TMPUOOPHI, TEPMOMETP CONPOTHBIICHHS, BAaKyyMHBIN
UOJ, TEPMUCTOPHI H  (DOTOPE3UCTOPHI, TMOJIYNPOBOJHUKOBBIA  JIHO,
rajbBaHHKaA.

Jlemoncmpayuu

N3mepenune cuibl TOKa M HAPSIKECHUS.

3aBUCHUMOCTh COMPOTUBIICHUSI HUJIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOLIA/IY MTOTIEPEYHOTO CEUCHUS U MaTEepraia.

CwmemanHoe COeIMHEHUE TPOBOAHUKOB.



[Ipsmoe wu3MepeHue HIEKTPOABWKYLIEH cuiibl. KopoTkoe 3aMblkaHue
rajqbBaHUYECKOTO PJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

3aBUCHUMOCTh COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoil pa3psa U IpOBOJAUMOCTb BO3IyXa.

OnaHOCTOPOHHSIS TPOBOAUMOCTD AUOA.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3ydenne cMEmaHHOro COeIMHEHUST PEZUCTOPOB.

N3MepeHne neKTpoABUKYILEH CHUIIbI HICTOYHUKA TOKA U €r0 BHYTPEHHETO
CONIPOTHUBJICHUS.

Hab6nronenue snekrposnusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢pusuku 6a3oBoro ypoBHs B 10 Ki1acce oCyIlecTBISETCs C
Y4ETOM COJIEPKATEIBbHBIX MEXIIPEAMETHBIX CBSI3€d C KypcamMu MaTeMaTUKH,
OMOJIOTUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meoswxcnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YYEHHEM METOJI0B HAYUYHOTO
MO3HAHUSA: SIBJICHUE, Hay4YHbIH (paKT, TUIOTE3a, PU3MUECKass BEIMYMHA, 3aKOH,
Teopus, HaOIIOJCHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: penieHHEe CHUCTEMbl YpaBHEHUM, JHMHEWHas QYHKIUA,
napabona, runepbona, ux rpaduKd U CBOWCTBA, TPUTOHOMETPUUECKHE
byHKINU: CUHYC, KOCHUHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI U UX IPOCKIHUHU HA OCH KOOpJMHAT,
CJI0KEHHUE BEKTOPOB.

buonocua: wmexanuyeckoe IBWKEHHWE B JKUBOW mipuponae, auddysus,
OCMOC, TEIJIOOOMEH >KMBBIX OPraHu3MOB (BHUABI TEILIONEpPEIadH, TEIIOBOE
paBHOBECHUE), DIIEKTPUUECKUE SBICHUS B )KHUBOU MPUPOJIE.

Xumus: NTUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYII,
MOJIb BEIIECTBA, MOJIIpHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEd,
KUJIKOCTEU U Ta3oB, DJIEKTPUUYECKUE CBOWCTBA METAJUIOB, JJIEKTPOJIUTHUECKAS
JAWCCOLIMALNS, TAIbBAHUKA.

l'eoepagus: BnaxXHOCTb BO3/1yXa, BETPhI, 0ApPOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE ABUKEHUN C UCTIOJIb30BAaHUEM MEXaHU3MOB,
Y4ET TPEHHS B TEXHUKE, MOAIIMIIHUKH, MCIIOJIb30BAHUE 3aKOHA COXPAHEHHS
UMITyJIbca B TEXHHUKE (pakeTa, BOJOMET W JAPYTHE), JABUTATEIb BHYTPEHHETO
cropaHusi, TmapoBasi TypOuHA, OBITOBOM XOJOJWUJIBHUK, KOHIMUIIMOHED,
TEXHOJIOTUM  TIOJIyYEHUST COBPEMEHHBIX MAaTepUajgoB, B TOM  YHUCIE
HAaHOMATEpUAJIOB, W  HAHOTEXHOJIOTHM,  DJIEKTPOCTATHUYECKAs  3allMTAa,
3a3eMJICHUE AIIEKTPOIIPUOOPOB, KCEpOKC, CTpYHHBIN IIPUHTEDP,
AJNIEKTPOHArpEeBaTEIbHBIE  MPUOOPBI,  DJIEKTPOOCBETUTEIbHBIE  TPUOOPHI,
rajbBaHHUKA.

11 KITACC

Paznen 4. DinekTpoguHaMuKa

Tema 3. Mazcnummnoe noje. I1eKmMpoOMaAZHUMHAA UHOYKYUA

Iloctossauble MaruuThl. B3amMmopaeilcTBHE IIOCTOSIHHBIX  MAarHHWTOB.
MarautHoe mnone. BekTtop MarHuTHOW MHAYKUuH. [IpuHIUMN cynepno3uuuu
MAarHUTHBIX NOJIEN. JINHMM MarHUTHOM MHIAYyKUMU. KapTuHa TWMHUN MarHUTHOU
WHAYKIHAU TOJISI TOCTOSIHHBIX MarHUTOB.

MarauTHOe 1MOJie NPOBOJHMKA C TOKOM. KapThHa IMHWN WHIYKIUU
MAarHUTHOIO TOJIS JUIMHHOTO MPSIMOTO MPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO



NpPOBOJIHMKA, KaTymku ¢ TokoM. OmnweiT Opcrena. Bs3aumoperncTBue
MPOBOJIHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHma, e€ MoOayiab W HampasieHUE. [[BHO>KEHHE 3apsyKEHHOU
YacCTHUIIBI B OJJHOPOHOM MarHUTHOM MoJjie. PaGoTa cuinel Jlopenna.

SIBneHne »IEeKTpOMArHUTHOM WHAYKIUU. [lOTOK BEKTOpa MarHUTHOM
WHIYKIAHA. OJIEKTPOJABWKYIAs CUJa WHIAYKIUMUA. 3aKOH 3JIEKTPOMArHUTHOU
uHaykuu dapanest.

BuxpeBoe anekTpuueckoe moJie. DJIEKTPOABHKYIIAs Cujia WHIAYKIAU B
MIPOBOJIHUKE, IBHKYIIIEMCS TOCTYIATEIbHO B OJHOPOTHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHAYKTUBHOCTh. SIBJI€HHE CAaMOWMHAYKIUH. OJEKTPOABMKYIIAs CHJa
CaMOMHYKIIUH.

DHeprusi MAarHUTHOTO MOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHUYEeCKHE YCTPOMCTBA M MPAKTUYECKOE TPUMEHEHHE: TOCTOSIHHBIC
MArHUTBhI, 3JICKTPOMArHUTHI, 3JICKTPOJBHUTATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YacTHIl, UHIYKIIUOHHAS T1€Yb.

Jlemoncmpayuu

OmnebIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JInHUYA MHIYKIIUY MAarHUTHOTO MOJIS.

BzanmopencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBneHne 3eKTPOMariuTHON UHAYKIIUH.

[Ipasuo Jlenua.

3aBUCUMOCTh  DJICKTPOABIKYILIEHM CHJIBI HMHAYKIUM OT CKOPOCTH
W3MEHEHUSI MAarHUTHOT'O MOTOKA.

SIBneHne caMOMHIYKIIUH.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabomuol

N3ydeHnrne MarHuTHOTO TOJISI KATyIIKU C TOKOM.

HccnenoBanue 1encTBUS MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBICHUA 3JIEKTPOMAarHUTHOW UHIYKIIHH.

Pa3znea 5. KosieOanusi M BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoOMAZHUMHbIE KONEDAHUA

KonebGarenbnast cuctema. CBOOOJHBIE MEXaHMYECKHE KoJeOaHUS.
[Mapmonnyeckue konebanus. [lepuon, yactora, aMrinTyaa u ¢asza KojJeOaHHi.
[IpyxuHHBII MAasiITHUK. Marematnueckui MasiTHUK. YpaBHeHue
rapMoHu4Yeckux kosieOanuid. [IpeBpailieHne »HEPruu MpPU TAPMOHUUYECKHUX
KOJIeOaHMSIX.

Koneb6arenbupiii koHTYyp. CBOOOAHBIC 3JEKTPOMATHUTHBIE KOJICOAHUS B
UJCaATbHOM KOJICOATEIbHOM KOHType. AHAJIOTHUS MEXAY MEXaHUYECKUMU U
ANEKTPOMArHUTHEIMU KosieOanusmu. dopmyna Tomcona. 3akoH COXpaHEHHS
SHEPTUHU B UJICATHHOM KO0JIeOATEIhHOM KOHTYDE.

[IpenacraBnenrie 0  3aryxalommx  KojeOaHuWsX.  BBIHYKIeHHBIC
MexaHudeckue KosieOanus. Pe3onanc. BbIHYXIEHHBIE SJIEKTPOMArHUTHBIE
KoJieOaHmsl.



ITepemennbiii Tok. CHHYyCOMAAQNbHBIA TEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOTO TOKAa. AMIUIUTYJHOE W ACHCTBYIOIIEE 3HAYCHHE CHJIbI TOKA W
HaIPSKECHHUS.

Tpancdopmarop. [IpousBoactao, nepeaava U norpedieHue
ANEKTPUYECKON  DHEPrUM. OKOJOTHMYECKME PHUCKU TPU  IPOU3BOJICTBE
aneKTpodHepruu. KynbTypa HCIOIb30BaHUs AIEKTPOIHEPTUH B MOBCEIHEBHOM
KU3HU.

TexHuyeckre yCcTpOMCTBa M MPAKTUUYECKOE MPUMEHEHHUE: AIEKTPUUECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KosieOaTeabHON CUCTEMBbI (TMPYKUHHBIN WM
MaTEeMaTUYECKUNA MASTHHK).

Habmronenue 3aryxaromux KojieOaHHM.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Ha6nronenue pesonanca.

CB0OOOIHBIE AIEKTPOMATHUTHBIE KOJIEOAHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHHUS OT BPEMEHH)
JUTSI DJIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc mnpu mnocinenoBaTeNbHOM COEAMHEHUHU PE3UCTOPA, KaTYIIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TMHUY AIEKTPONEPEAAYUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MaJbIX KOJIeOaHUH rpy3a HAa HUTH
OT JJIMHBI HUTU U MACCHI TPy3a.

UccnenoBanne mnepeMeHHOr0 TOKa B LENH W3 MOCIEI0BATEIBHO
COEAMHEHHBIX KOHAEHCATOPA, KaTYIIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKMpPOMACHUNIHbBLE 60JIHbL

MexaHnueckre BOJIHBI, ycloBHUsS pacnpoctpanenus. Ilepuon. CkopocTb
pacrpocTpaHeHus MW JJuHa BOJIHBL. [lomepeuHble W TPOJIOIBHBIE BOJIHBI.
Nurtepdepentus u qudpaxims MEeXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. YCIIOBHSI H3JIYYEHHS DSIEKTPOMATHUTHBIX
BOJIH. B3aumHuas opuentaius BektopoB E, B, V B anekTpoMarHuTHO# BOJHE.
CBoiICTBA JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEIOMIICHUE, MOJISIpU3alus,
mudpakuus, uarepdeperius. CKOpoCcTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIeKTPOMarHUTHBIX BOJIH. [IpuMeHeHne 3JIeKTPOMarHuTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHLIMIBI pauOCBsI3U U TeNleBUACHUS. Paqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOUIEN CPEIbI.

TexHuyeckre ycTpOCTBA M MPAKTUUECKOE NMPUMEHEHHUE: MY3bIKaJIbHbIC
UHCTPYMEHTHI, YJIbTPa3ByKOBasl AUArHOCTHKA B TEXHUKE M MEAUIMHE, paaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

OO0pa3zoBaHue M pacPOCTPAHECHUE MTOTIEPEUHBIX U MTPOJIOTHHBIX BOJIH.

Kone6mronieecst Teo Kak UCTOYHHK 3BYKa.

HaGnronenue otpaxeHus: U IpeIOMIICHHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeninu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOW pE30HAHC.

HaGnronenue cBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOU H
4acTOTOM KOJeOaHMUIA.



HUccnegoBanue  CBOWCTB  DJIGKTPOMAarHUTHBIX ~ BOJIH:  OTPa)K€HHE,
peIOMIICHHE, MOJIApr3aIs, Tudpakiys, UHTepPepeHITHI.

Tema 3. Onmuka

I'eomerpuueckas ontuka. IIpsMonuMHEHOE pacrpOCTpaHEHUE CBETa B
OoHOpOaHOM cpene. JIyu cBera. ToueuHblii HICTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n300pakeHui
B IUIOCKOM 3€pKaJie.

[Ipenomnenue cBera. 3aKOHBI TMpeIOMIICHUS CBeTa. AOCONIOTHBIN
nokasatenb npeynomiieHus. [lonHoe BHyTpeHHee oTpaxkenue. [IpenenbHbiil yron
MIOJTHOTO BHYTPEHHETO OTPAXKCHHUSI.

Hucniepcus cBera. ClI0KHBIN cocTaB 0eoro ceerta. LIger.

ColOuparomyie ¥ pacceuBarolye JUH3bI. ToHKas auH3a. DOKycHOE
pacCTOsSIHME U ONTHYECKas CHJIa TOHKOW JUH3BL. IlocTpoeHne n3o0pakeHHil B
coOMparoIMX U pacceuBaroOmUX JuH3aX. @opmysa TOHKOH JIMH3HIL.
YBennueHue, 1aBacMoe JTMH30U.

[Ipenensl MNPUMEHUMOCTHA T€OMETPUUECKOU ONITUKH.

BonnoBasi ontuka. Mutepdepenuus cBera. KorepeHTHblE HCTOYHUKHU.
VYcaoBus HaOmOAEHUS MAaKCUMYMOB M MHHHUMYMOB B HHTEP(EPEHIIMOHHOMN
KapTUHE OT ABYX CHH(}A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpaxkinuonHas pemérka. YclioBUe HAOMIOACHUS
IJIaBHBIX MaKCMMyMOB MpH TaJCHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE IIPUMEHEHHE: OYKH, JyIa,
doToarnmapaT, MPOCKIIMOHHBINA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PPAKIIMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMOnMHEHOE PACIPOCTPAHEHUE, OTPAKEHUE WU IPEIOMIICHHUE CBETA.
OnTtuyeckue MpuOOpPHI.

[TomHOE BHyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

WccnenoBanue CBOMCTB N300payKeHU B JTMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOTIA.

Habmronenune natepdepeHny cBera.

Hab6nronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[TomydyeHue cnekTpa ¢ TOMOIIBIO TPU3MBL.

[Tomydyenue cekTpa ¢ mMOMOIIbI0 JUGPAKIUOHHON PEIIETKY.

Hab6nronenue nonsipuzaiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepenue nokasaress NpesioMIIeHUs CTEKIIA.

HccnenoBanue cBOMCTB N300paKeHU B TMH3AX.

Habmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeNUAJIBLHOH TEOPUU OTHOCUTEJIbHOCTH
'pannnbpl  OPUMEHMMOCTH  KJIAaCCHYECKOM  MexaHuku. lloctynarsl
CIIELIMAJIBHOW TEOPUM OTHOCUTEIIBHOCTU: WHBAPUAHTHOCTH MOJIYJSL CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIBHOCTH DUHIIITEITHA.
OTHOCUTENIBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIJICHHE  BpPEMEHU U
COKpAILICHUE JIJIMHBL.
DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.



CBsi3b Macchl C JHEprued W UMITYJIbCOM PEISITUBUCTCKOW YaCTHUIIBI.
DHeprus MmoKosl.

Paznen 7. KBanTtoBasi pusuka

Tema 1. Dnemenmuvt K6aHMOBOIU ONMUKU

®otonnl. Popmyna [lmanka cBs3u SHepruu (HOTOHA C €ro YacTOTOM.
DHeprusi 1 UMIyJIbC (HOTOHA.

OtkpeiTiie u ucciaenoanue (oroadpdekra. Onbitel A. I'. Cronerosa.
3akonbl doTodrdhdekra. YpaBHenue DitHmreiHa st Gotodddekra. «KpacHas
rpa"una» ¢horodddexra.

JlaBnenue ceera. OnwiTel I1. H. Jlebenena.

XUMHUYECKOE JICCTBUE CBETA.

TexHuueckue ycTpoWCTBA M MPAKTHUECKOE MPUMEHEHUE: (POTOIIEMEHT,
dboTomaTUMK, COTHEYHAs 6aTapes, CBETOAUO/I.

Jlemoncmpayuu

®oT03(¢deKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHelHEro GpoToaddekra.

Cseroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopenb aroma Tomcona. OnbiTel Pezepdopna mo paccessHUuIo o -4acTHIL.
[Inanerapuas mozens aroma. Iloctynatel bopa. M3nydeHne W MOIIOILIEHHE
(GOTOHOB TpU TEpPexoje aTroMa C OAHOTO YPOBHSI SHEPTrUU Ha JApyroil. Bujwi
criekTpoB. CIEKTp YPOBHEW SHEPrUU aTOMa BOJOPO/IA.

BonHoBbie cBoiicTBa yactuil. Boanbl ne bpoins. KopmyckynsipHo-
BOJIHOBOU AyaJlu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyYCHHUE.

TexHuyeckue ycTporcTBa M MPAKTUYECKOE MPUMEHEHUE: CHEKTPAIbHbBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopra.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HalGnronenue muHeHYaThIX CIIEKTPOB U3ITyUCHUS.

Jlazep.

Vyenuueckuii axcnepumenm, nabopamopusie pabomol

Ha6nronenue nmuHeituaToro crnekrpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTHI, TOKa3bIBAIOIIUE CIOXKHOCTb CTPOEHHS sapa. OTKpbITHE
pagnoaktuBHOCTH. OmnbiTel  Pesdepdopma mo  ompepeneHur0  cocTaBa
paanoakTuBHOTO wu3MydeHus. CBoicTBa anbda-, Oera-, ramMmma-u3IydyeHHUS.
Binsinue paanoakTHBHOCTH Ha KUBbIE OPTaHU3MBbI.

OTtkpeiTHE TPOTOHA W HelTpoHa. HykinonHas mojaens sinpa [elizenoepra—
NBanenko. 3apsa sapa. MaccoBoe uncio sjapa. M30Torsbl.

Anbda-pacnaa. DJIEKTpPOHHBIM W TMO3UTPOHHBIN Oera-pacmazn. [amma-
M3JIy4YeHue. 3aKOH paJuOaKTUBHOIO pacia/ia.

DHeprus CBsS3M HYKJIOHOB B sifipe. Anepubie cuibl. Jlegext macch sipa.

S nepHble peakunu. Jlenenue u CUHTE3 sI€Ep.

Anepnbiii peaktop. TepmosinepHbii cuaTe3. [IpoOiemMbl M MEPCIIEKTHUBEI
SICPHON SHEPreTUKH. DKOJOTHUYECKUE ACTIEKThI SIAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.

Mertoapl HAOIIOAEHUS ¥ PETUCTPALIUN SJIEMEHTAPHBIX YaCTHII.



dyHaaMeHTalbHbIe B3auMOJEUCTBUsS. ENMHCTBO (U3WYECKOW KapTHUHBI
MHpA.

TexHudeckre yCTPOHCTBA M TMPAKTUUECKOE TPUMEHEHUE: HO3UMETD,
Kamepa BunbcoHa, syiepHbIi peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CYETYMK MOHUBUPYIOIINX YACTHII.

Yuenuuecxuii sxcnepumenm, rabopamopHole pabomuol

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIMKH

Ortanbel pa3BUTUS acTpOHOMHH. [IpHKIagHOE W MUPOBO33PEHUECKOE
3HAYEHUE AaCTPOHOMMUH.

Bun 3Bé3nnoro nHeba. Co3Be3aus, sipkue 3BE3/bI, TUIAHETHI, UX BUIUMOE
JIBHKCHUE.

ConHeuHas cuctema.

Connue. ConHeyHass akTUBHOCTbh. McTtounuk sHepruu CoJsiHIIA U 3BE3L.
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. J(MarpamMma «CIEKTpalbHBINA KiIacc —
CBETHUMOCTB». 3BE3/IbI TJIABHOM MOCJEN0BATENBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3] TVIABHOW IMOCJIEA0BATEIIBHOCTU. BHyTpeHHEE cTpoeHue
3BE3/1. COBPEMEHHBIE MPEJICTABICHUS O MIPOUCXOXKIAECHUN U 3BoJironuu ColiHIa
Y 3BE3]1. DTambl )KU3HU 3BE3I.

Mueunsiii [Iyte — Hama I'anmaktuka. Ilonoxxenue u auxenue CosHIA B
lNanaktuke. Tumnbl rajakTuk. PaguoramakTuku W KBaszapbl. UEpHbIE IBIPHI B
A/Ipax TAIAKTHUK.

Bcenennas. Pacmiupenue Bceenennoil. 3akon Xa606na. PazGeranue
rajnakTuk. Teopus bosbiioro B3peiBa. PeaukToBoe usinydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTpPOHOMUH.

Vyenuueckue nabarooenus

Hab6mronenus HEBOOPYKEHHBIM rJ1a30M c VICIIOJIb30BAHUEM
KOMITBIOTEPHBIX ~ MPUJIOKEHUM JIJIsT  OMPEICICHHUS TIOJNOXKEHHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbBIE c03Be31si CeBEpHOTO MOTyIIapust 1
SIpKUE 3BE3/IBL.

Hab6nronenus B Teneckon JlyHsl, mianet, Mneunoro [lyru.

O06o0maromniee NOBTOPEHUE

Ponp ¢u3ukm u acTpoHOMHM B SKOHOMHYECKOW, TEXHOJIOTHYCCKOM,
COIMAIBHOW W 3TUYECKOW cdepax IesATEeIbHOCTH 4YEIOBEKa, POJIb U MECTO
(GU3NKK W acCTPOHOMHH B COBPEMEHHOW HAy4YHOW KapTUHE MUpPa, POJib
¢dusnueckoii Teopur B GOPMUPOBAHUN TIPEJICTABICHUN O (DU3UIECKOM KapTUHE
MHUpa, MECTO (PU3NYECKOW KapTUHBI MHUpa B OOIIEM pSAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOLE.

MexknpeaMeTHbIE CBSI3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 Kiracce oCymecTBIsSIeTCs C
YYETOM COJAEPKATEIBHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMH MaTE€MAaTHKH,
OMOJIOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHH.

Mescnpeomemuvie nonsamusi, CBI3aHHBIE C U3YYEHUEM METOJIOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAYYHBIM (aKT, TUIOTE3a, (PU3MUecKas BeIMYNHA, 3aKOH,
Teopusi, HaOIIOCHUE, SKCIIEPUMEHT, MOJISTHPOBAHNE, MOJICIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YPAaBHEHHH, TPUTOHOMETPUUYECKUE
byHKIINAN: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI M UX MPOCKIHUHU HA OCH KOOPJHHAT,



CJIOK€HHWE BEKTOpPOB, MPOU3BOJAHBIC JJIEMEHTAPHBIX (PYHKIUNA, MPUIHAKU
noI00Msl TPEYTOJILHUKOB, OMpeIeNieHUue IUIOMAIM MIOCKUX Quryp m oobéma
TeN.

buonocua: »nekrpuyeckue SIBICHUS B JKUBOW MPUPOJE, KoJeOaTelbHbIE
IBYKEHUST B KUBOM MPUPOJE, ONTUYECKHE SBICHUS B KUBOU MPUPOJE,
JEHUCTBUE paiMallMK HA KUBBIE OPTraHU3MBI.

Xumus: CTpOEGHHE AaTOMOB M MOJIEKYJ, KpHUCTAJUIMYECKass CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHMSI KPUCTAIMYECKOM  PEHIETKH,
CHEKTpaJIbHBIN aHAHU3.

l'eoepagua: wmarHuTHBIE TMOJIOCa 3€MJIM, 3aJ€XH MAarHUTHBIX PV,
doToCchEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMJIICTPSICEHHIA.

Texnonocusi: NVHUM DIJIEKTpoOIiepeaayd, TeHepaTop IEePEMEHHOTO TOKa,
ANIEKTPOJBUTATENb, UHIIYKIIMOHHASL TI€Yb, pajap, paAuoONpUEMHUK, TEIEBU30D,
anTeHHa, teiedon, CBY-neus, MpoEKIMOHHBINA anmapar, BOJIOKOHHAs OITHKA,
COJIHEYHAas Oatapes.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOTO mpeamera «Du3nka» Ha YPOBHE CPEIHEr0 OOIIEro
obpazoBaHust  (0a30BBIH  YpPOBEHb) JIOJDKHO  OOECHEYUTh  JTOCTHIKECHUE
CJICIYIOIINUX JINIHOCTHBIX, METAIIPEIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE pE3yJbTaThl OCBOCHUA YyueOHOro mnpeamera «Dusnkay
JIOJDKHBI ~ OTpakaTb  TOTOBHOCTh M CIOCOOHOCTh  OOYyYarommxcs
PYKOBOJICTBOBAThCS C(POPMUPOBAHHOW BHYTPEHHEH TMO3HIIMEH JUYHOCTH,
CHUCTEMOM IIEHHOCTHBIX OpHEHTAIMi, MO3UTHUBHBIX BHYTPECHHUX YOEKICHUH,
COOTBETCTBYIOIIUX TPAJULIMOHHBIM LEHHOCTSM pPOCCHUKMCKOrO0 O0OIIecTBa,
pacUIMpEHHUE JKU3HEHHOTO OMNbITa W OIbITa JAEITEIbBHOCTH B IPOLECCE
peanu3alyyd OCHOBHBIX HAIPABIECHUN BOCHUTATENIBHOM NESATEIbHOCTH, B TOM
YHCJIE B YACTH!

1) rpamaaHCKOro BOCIIMTAHMS:

c()OPMUPOBAHHOCTh  TPAXKIAHCKOM  MO3MLIMU  OOydHarolmerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUIICKOTO 00IIECTBA;

MPUHATHE TPAJUIMOHHBIX OOIIEUEIOBEUECKUX T'yMAaHUCTUUYECKUX U
JEMOKPATUYECKUX LICHHOCTEN;

TOTOBHOCTbh BECTH COBMECTHYIO JESTENBHOCTh B MHTEPECAX IPaKIAHCKOTO
o011ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTEIbHON OpraHU3aluu;

YMEHUE  B3aMMOJCICTBOBAaTh C  COLUMAJIbHBIMM  HMHCTUTYTaMH B
COOTBETCTBHUH C MX PYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTbH K TYMAHUTAPHON U BOJIOHTEPCKOM 1€ATEbHOCTH;

2) NIaTPUOTHYECKOTO BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH POCCHUICKOM rpaXJaHCKON WUJICHTUYHOCTH,
MaTpUOTHU3MA;

LIEHHOCTHOE OTHOUIEHHE K TOCYAapCTBEHHBIM CHUMBOJAM, JOCTHKEHUSM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHWS

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OLICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YKCJIE B
NESTEeIIbHOCTU YYEHOTO;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OyAyLIEro;

4) 3cTeTHYECKOro BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHHE K MHPY, BKJIOYAs JCTETHKY HAyYHOIrO
TBOPUYECTBA, MPUCYIIETO PUINYECKON HAYKE;

5) TpyA0BOro BOCIIUTAHUSI:

UHTEPEC K pa3IMuHbIM cdepam npodhecCUOHATBHON NeITeTbHOCTH, B TOM
YHuClie CBA3aHHBIM C (DU3UKOM M TEXHUKOW, YMEHHE COBEpLIaTh OCO3HAHHBIN
BBIOOp Oyayiiei mnpodeccun M peanr30BbIBATH COOCTBEHHBIC >KU3HCHHBIC
TJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O U CamM0OOpa3OBaHUIO B
00nacTu GU3UKU HA TPOTSKEHUU BCEU KU3HH,

6) 3K0JI0rM4ecKOr0 BOCIIUTAHUSI:



c(hOpMUPOBAHHOCTh JKOJOTHUUECKOW KYJIbTYpbI, OCO3HaHUE TJI00AIBHOTO
XapakTepa SKOJOTUYECKUX TPOOIIeM;

IUTAHUPOBAHUE M OCYIIECTBICHHE JCUCTBUI B OKpYXKarolleil cpene Ha
OCHOBE 3HaHUS 1[eJIel yCTOMYMBOTO pa3BUTHS YEIIOBEUECTBA;

pacUIMpeHUe ONbITa JEATEIBHOCTH SKOJOTMYECKON HAmpaBIICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PU3HUKeE;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3UUECKON HAYKH;

OCO3HaHWE IEHHOCTH HAy4yHOH JesTeIbHOCTH, TOTOBHOCTh B IIpoliecce
U3ydeHUs: (U3UKU OCYIIECTBISTH IPOCKTHYIO U  HCCIEOBATEIbCKYIO
NEeSTEIbHOCTh UHIMBUIYAILHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE el CTBUSA
ba3oBble Jilornueckue JeiicTBUA:

CaMOCTOSITeNIbHO  ()OPMYJIMPOBATh M aKTyallU3UpPOBaTh  IpoOIIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENIENIATh SN JCATEILHOCTH, 3aJlaBaTh IapaMeTpbl M KPUTEPUU HX
JOCTHKCHHUS,

BBISBJISITh  3aKOHOMEPHOCTH W TPOTHBOPEYHS B paccMaTPUBAEMbIX
(U3UYCCKUX SIBICHUSX;

pa3pabarpiBaTh IUIaH PEIICHUS POOJIEMBI ¢ YUETOM aHali3a UMEIOIIUXCS
MaTepUalibHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JEATEIbHOCTb, OIICHUBATh COOTBETCTBHUE
Pe3yJbTaTOB LEJISIM, OIICHUBATh PUCKHU MOCEACTBUM ICSITEIHHOCTH;

KOOPJAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUAX PEaJbHOTIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIICHHUE MIPH PEIICHUH )KU3HCHHBIX MTPOOJIEM.
ba3oBble ncciaenoBarejabCcKue J1edCTBHUSA.

BJIQJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUYEBBIMHA TOHATHUSIMH U METOJIaMHU
(bu3nUecKoil HayKu;

BJIAJICTh HaBbIKAMH  y4€OHO-HMCCIIEIOBATEIHCKON u MIPOEKTHOMN
NEATCIbBHOCTH B 00JacTH  (DU3UKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITCILHOMY  TIOMCKY  METOJIOB  pemieHus 3agad  (U3UISCKOTo
COJICPKaHMS, TPUMEHECHHIO Pa3IMYHbBIX METOJIOB MMO3HAHUS,;

BJIAJIETh BHJAMH JCATEILHOCTH IO TOJYYCHHIO HOBOTO 3HAHHS, €r0
UHTEpIpPETAllih, NPeoOpa30oBaHUI0 W TMPUMEHEHHUIO B Pa3IMYHBIX YUCOHBIX
CUTYaIIHsIX, B TOM YHCJIE TIPH CO3/IaHUH YYCOHBIX MPOEKTOB B 00J1acTu (pU3UKH;

BBISBJISITh TIPUYUHHO-CJICJICTBEHHBIC CBS3M W aKTyaJu3HpOBaTh 3ajady,
BBIJIBUTATh TUTIOTE3y €€ PEIICHUs, HAXOIUTh apTyMEHTHI ISl JJOKA3aTelIbCTBA
CBOUX YTBEPIKJICHHI, 3a/1aBaTh MapaMETPhbl U KPUTEPUU PEIIICHHUS,

aHAM3UPOBATh TIOJYYCHHBIC B XOJI€ PEIICHUS 3a]addl pPe3yJbTaThl,
KPUTHYECKH OIICHUBATh HX JOCTOBEPHOCTH, IIPOTHO3UPOBATh H3MCHCHHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3aa4yll B 00pa30BaTEIHHOU
JESTEILHOCTH, B TOM YHCIIC TIPU U3yUYeHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsM, OIICHUBATH MTPUOOPETEHHBIN OIBIT;



yMETh TIEPEHOCUTh 3HaHHUS MO0 (u3NKe B TMPAKTHYECKYIO 00JacTh
KU3HEACATEITLHOCTH;

yMETb UHTETPUPOBATh 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIC UJICH, NIpeJjIaraTh OpUTHHAJIBHBIC MTOX0/IbI U PEIICHUS;

CTaBHUTh IIPOOJIEMBI U 33J1a4, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHHUS.

Pabora ¢ unpopmaumeii:

BJIaJIETh HABBIKAMH TOJy4YeHUs MHOOpManuu (U3UYECKOr0 COJACpIKaHMS
U3 UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIIFHO OCYIIECTBIISATh TOUCK, aHAJIU3,
CHUCTEMAaTH3aIMI0 U MHTEPHpPETAIu0O HHPOpMAIIMK pa3IMYHBIX BUJIOB U (HOpM
peCTaBICHHUS;

OIICHUBATh JOCTOBEPHOCTHh HH(GOPMAIIUH;

UCIIOJIB30BaTh CcpelicTBa MHGOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTHA B PCIICHUM  KOTHUTHBHBIX, = KOMMYHHUKAaTUBHBIX  H
OpraHU3allMOHHBIX 3a7a4 ¢ COOJIIOJIeHHEeM TPeOOBaHUNM SPrOHOMUKH, TEXHHKU
0€30I1aCHOCTH, TUTHEHBI, PECYpPCOCOEPEIKEHUS, TTPABOBBIX M ITHUYECKUX HOPM,
HOPM MH(OPMAIIMOHHON 0€30MacHOCTH;

Co3/1aBaTh TEKCThl (PU3UUECKOTO COJEPKaHMsS B Pa3IMUHBIX (popMmaTax ¢
y9€TOM Ha3HaueHHs HWHOOPMAllMM U 1EJIGBOM  ayJUTOPHH, BBIOHpas
ONTUMAJIbHYIO (POPMY MPECTABICHUS U BU3yaTH3allNH.

KoMMyHMKaTHBHBIC YHHMBEpPCAJIbHBbIE Yy4eOHbIE 1eHCTBUS:

OCYIIECTBJISTh OOIIEHHE Ha Yypokax (U3MKM H BO BHEYPOUHOUH
NEATEIBbHOCTH,

pacrio3HaBaTh IMPEANOCHUIKA KOH(JIMKTHBIX CHUTyalluid W CMATr4aTh
KOH(DIIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIAaraTh CBOIO TOUYKY 3PEHUS C UCIOJIb30BAHUEM
S3bIKOBBIX CPEJICTB;

NOHUMAaTh W HCHOJIb30BaThb  IPEUMYIIECTBA  KOMAaHJAHOW U
WHIMBHIYaJbHON PaOOTHI;

BBIOMpPATh TEMATUKYy U METOJbI COBMECTHBIX JIEHCTBUN C Y4ETOM OOIIUX
UHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJI€HA KOJUIEKTUBA;

OPUHUMATh 1EJIU COBMECTHOM JAESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATH JICUCTBUS IO €€ JOCTUKECHHUIO: COCTABJIATH IUJIAH JCHCTBUH,
pactpenensiaTh pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXKIaThb PE3yJIbTaThl
COBMECTHOU padoThI;

OIIEHMBATh KAa4€CTBO CBOETO BKJIAJa M KaXXJOr0 y4YacTHUKA KOMAaHIbl B
oO1uit pe3ynbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBbIE MPOEKTHI, OLIEHUBATh HJEU C MO3ULHUH HOBH3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETMYECKOE IMOBEICHUE B Pa3JIUYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPUYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YHMBeEpPCAJbHbIE YueOHbIE 1eliCTBUSA
Camoopranusamnus:

CaMOCTOSTEIIbHO ~ OCYIIECTBIIATh IMO3HABATEIIbLHYIO JCSTEIHHOCTh B
obmacth (QU3MKK ©W aCTPOHOMHH, BBISBIATH IPOOJIEMBbI, CTaBUThb H
dbopMynrpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSITCIIbHO COCTAaBJIATH IJIaH PEIICHUS PAacUETHBIX W Ka4eCTBEHHBIX
3a/ayu, TUIaH BBITIOJHEHUS TMPAKTHYECKOW padOThl ¢ YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATMIOYTEHUM;

J1aBaTh OIICHKY HOBBIM CUTYAIUsIM;



pacmidpsATh paMKu  y4eOHOro TMpeaMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTEHUM;

7enaaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparh Ha ceO0s
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (hOPMUPOBAHUIO W TMPOSBICHUIO JIPYIUIIUA B 00JaCTH
(bU3UKH, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTebHBIM M KYJIbTYpPHBIN
YPOBECHb.

CaMOKOHTPOJIb, SMOUMOHAJIbHBII HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYaIIMsIM, BHOCUTh KOPPEKTHUBHI B ACATEIBLHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJILTATOB IIEIISIM;

BJIQJIETh HaBBIKAMHU I[IO03HABAaTEJIbHOW pediiekcud Kak OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM M MBICIUTEIBHBIX IIPOILIECCOB, HUX PE3YyJIbTATOB H
OCHOBaHUM;

UCIIOJIb30BaTh TPUEMBI pedIIeKCUU JJIs OILIEHKH CUTyalluM, BbIOOpa
BEPHOI'O PEIICHHUS;

yMETh OIIEHWBATh PUCKU W CBOEBPEMEHHO MPUHHMMATh PEIICHUS 10 HX
CHIKEHHIO;

IPUHAMATh MOTHBBI M apTyYMEHTBI JIPYyTUX IIPH aHaJM3€ Pe3yJIbTaTOB
NEeATEIIbHOCTH,

IPUHUMATH Ce0s1, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,

IPUHAMATh MOTHBBI M apTyYMEHTBI JIPYTUX IIPH aHaJM3E PEe3yJIbTaTOB
NEeATEIIbHOCTH,

IPU3HABATh CBOE MPABO M MPABO JIPYTUX HA OITHOKH.

B nporniecce nocTrkeHUsT TMYHOCTHBIX PE3YILTaTOB OCBOCHHS ITPOTPaMMBbI
no (Qu3uke I8 YpPOBHS CpeaHero oOImero oOpa3oBaHUsS Yy OOyYarOIIUXCS

COBEPIIECHCTBYETCS AMOILUOHAIIbHBIN WUHTEIJIEKT, MIpEANOoJararomii
c(hOpMHUPOBAHHOCTH:
CaMOCO3HaHUS,  BKIIOYAIOMIETO  CHOCOOHOCTh  MOHHUMATh  CBOE

HMOITMOHAJIBHOE COCTOSTHUE, BHJETh HAINpPaBJICHUS Pa3BUTHS COOCTBEHHOM
AMOITMOHAIILHOM cepbl, OBITh YBEPEHHBIM B ce0¢;

CaMOpETYJIMPOBAHHSI, BKIIOYAIOIEr0 CAMOKOHTPOIIb, YMEHHE NIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIIOCOOHOCTh aJanTUPOBAThCS K
OMOITMOHAJIBHBIM H3MEHEHUSIM M TPOSBIATh THUOKOCTb, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOINIEH CTPEMJICHUE K IOCTHXKCHUIO 1IeJIU
U yCIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEWCTBOBATh UCXOJIS U3 CBOUX
BO3MO>KHOCTEH;

OMIIATUH, BKJIIOYAIONMIEH CIIOCOOHOCTh TMOHMMATh  AMOIIMOHAIBHOE
COCTOSIHUE JPYTMX, YyUYWUTHIBaTh €ro TMPH OCYIIECTBICHUH  OOIICHHS,
CIIOCOOHOCTH K COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX ~ HABBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTH  BBICTPaUBaTh
OTHOIIEHUS C APYTUMH JTIObMU, 3a00TUTHCSA, MPOSBIISATH MHTEPEC U pa3periaTh
KOH(JIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K konny oGyuenuss B 10 kiiacce mpeaMeTHble pe3yJbTaThl Ha 0a30BOM
YpOBHE J0JKHBI OTpaXxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIMXCS YMEHUM:



JEMOHCTPUPOBATH HA MIpUMEpPaX PoJib U MECTO (PU3UKHU B POPMUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTHUHBI MHpPA, B PAa3BUTHUU COBPEMEHHON TEXHUKH U
TEXHOJIOTUM, B TPAKTUYECKOM JCSATEIBHOCTH JIOJCH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS] H3YUYEHHBIX (U3MUECKUX MOJICIICH:
MaTepualibHasi TOYKa, WHEpIMalbHasi CUCTeMa OTCuéra, abCOIIOTHO TBEPIOE
TEJ0, UJICaTbHBIN a3, MOJEIU CTPOEHUSI Ta3oB, >KUJIKOCTEW M TBEPABIX Te,
TOYEYHBIN 2JIEKTPUUYECKUN 3aps]l IPU pelieHUuU HU3NUEeCKUX 3a/1a4;

pacrio3HaBath (U3MUYecKue SBICHUSA (MPOLECChl) M OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKHU, MOJICKYJSIPHO-KUHETUYECKOW TEOpPUH CTPOCHUS
BEUIECTBA W  JJIEKTPOJMHAMUKH: DPABHOMEPHOE U  PABHOYCKOPEHHOE
OpsIMOJIMHEWHOE  JBUXKEHUE, CBOOOJIHOE TAJEHUE TeJ, JBM)XEHHE IO
OKPYXXHOCTH, WHEpIHs, B3auMojeucTBue Tel, auddysus, OpoyHOBCKOE
JIBUYKEHUE, CTPOCHUE KUIKOCTEH U TBEPABIX TEJ, U3MEHEHUE 00bEMa Tell Mpu
HarpeBaHuM (OXJIAXKJACHUH), TEIUIOBOE PaBHOBECHE, UCIApEHUE, KOHACHCAIIMS,
IUTABJICHUE, KPUCTAJUIM3allMs, KWUIIEHHE, BIAXXHOCTh BO3/yXa, IOBBIIICHUE
JABJICHUSI Ta3a TPU €ro HAarpeBaHWU B 3aKPBITOM COCYIE, CBSI3b MEXIY
napamMeTpaMM COCTOSHUSI Ta3a B M3OMpOIeccax, JJICKTpU3alus Tel,
B3aMMOJICUCTBHE 3aPs/I0B;

OMKCHIBATH MEXaHUYECKOE JBUIKEHUE, UCTIONb3YSl (PU3NUECKUE BETUUNHBI:
KOOpJIMHATA, MyTh, MEpPEMENIeHHE, CKOPOCTh, YCKOpPEHHE, Macca Tela, cuia,
UMITyJIbC ~ Tela, KUHETHYeCKass  dSHEprusi, IMOTCHIMaJbHAs  DHEPIHUs,
MeXaHu4ecKass pabdoTa, MEXaHWYECKass MOIIHOCTh; MPU OMUCAHUU TMPABUILHO
TPaKTOBaTh (PU3UYECKUN CMBICIT HMCIOJIb3YEMbIX BEJIUYMH, UX O0O3HAUCHUS U
€MHUIIBI, HAXOAUTH (POPMYJIbI, CBSI3BIBAIOIINE JAaHHYIO (DU3UUYECKYIO BEIIUUYUHY
C IPYTUMH BEIMUMHAMY;

OMKCHIBATh M3YyUYCHHBIE TEIUJIOBbIE CBOWCTBA TEJl W TEIUJIOBBIC SBJICHHUS,
UCTIOJIb3YsT (pU3MUYECKHE BEJIUYMHBI JABJICHUE Ta3a, TeMIlepaTypa, CpEeIHss
KUHETUYECKasl SHEPTHUS Xa0TUYECKOTO JIBUKEHUS MOJIEKYI,
CpEeIHEKBaJpaTHUHass CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIJIOTHI, BHYTPEHHSS
sHeprus, pabora Traza, KOIPPUIMEHT TOJE3HOTO JEHCTBHUS TEIUIOBOTO
JIBUTATENS; TPU ONUCAHWUW TIPABUIIBHO TPAKTOBATh (PU3WYECKUI CMBICT
UCIIOJIb3yeMbIX BEJIMYUH, WX O00O03HAUCHUS M EIUHUIBI, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIOIIME TAHHYIO (U3UUYECKYIO BEIMUUHY C APYTUMHU BEJIHMUMHAM;

OMKCHIBATh  HM3YYCHHBIC JJICKTPUYECKHUE CBOMCTBAa  BelIeCTBA U
ANIEKTPUYECKUE SBICHUS (TPOIECCHI), HUCIOJIBb3Ys] (PU3MUYECKHE BEIUYUHBI:
ANEKTPUUECKUH 3apsif], DIEKTPUUECKOE T0JIe, HAMPSHKEHHOCTD TM0JIs1, TOTEHIINAT,
Pa3HOCTh TOTEHIMAJIOB; MPHU OMUCAHWW TPABUIBHO TPAKTOBATh (U3UUECKHUI
CMBICJI HCTIOJB3YEMBIX BEJIMYWH, UX OOO3HAYEHUS W EIWHUIIBI; YKa3bIBaTh
dbopMynbl, CBSI3BIBAIOIINE JAHHYIO (PU3MYECKYI0 BEIUYMHY C JIPYyTUMU
BEeITUYMHAMU;

aHAMM3UpoBaTh  (U3UYECKHME TPOIECChl M  SIBICHUSA, HCIOIB3YS
¢du3nuecKrue 3aKOHbI W MPHUHIUIBL: 3aKOH BcemupHoro tarotenus, I, 11 u Il
3ak0Hbl HpBIOTOHA, 3aKOH COXpaHEHHUS MEXaHUYECKOW DHEPruH, 3aKoH
COXpaHEHUSI UMITYJIbCca, TPUHITUI CYNEPIO3UIIMU CHJI, TIPUHIIUI PABHOIPABUS
WHEPIUATBHBIX CHUCTEM OTCYETa, MOJICKYJIIPHO-KUHETHUECKYI0 TEOPHIO
CTPOCHHUS BEIIECTBA, TA30BbIC 3aKOHBI, CBSI3b CPEIHEH KUHETUYECKOW SHEPTHUU
TETJIOBOTO JIBMKEHUS MOJIEKYJI ¢ aOCOJIOTHON TeMIepaTypoid, EepPBbIM 3aKOH
TEPMOJIMHAMHKH, 3aKOH COXPAHCHUS SJIEKTPUUYECKOTO 3apsna, 3akoH KyioHa,
MIPU 3TOM Pa3INvaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €0 MAaTEMaTUYECKOE
BBIPOKEHHE U YCJIOBUSI (TPaHUIIBI, 00JIACTH) MPUMEHHUMOCTH;



OOBSACHITH OCHOBHBIE MPUHLMUIBI JIEUCTBUS MAIllUH, OPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyarh YCJIOBHUSI UX 0€30MacHOTO MCIOJIb30BaHUS
B MTOBCETHEBHOM JKU3HU;

BBITIOJIHATh JKCHEPUMEHTHI MO HWCCIAEAOBAHUIO (DU3MYECKUX SIBICHUU U
IPOLIECCOB C MCMOJB30BAHUEM MPSMBIX MU KOCBEHHBIX H3MEPEHUH, MPU ITOM
dbopmynupoBath MpoOsieMy/3afady M THUIOTE3y Y4eOHOro SKCIEpUMEHTA,
coOUpaTh YCTAaHOBKY W3 NPEIJIOKEHHOTO O0OpYAOBaHMS, MPOBOJUTH OMNBIT U
(bopMyIMpOBATH BHIBOIBI;

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBbIE M3MEpEHUsl (PU3NYECKUX BETUYHH,
Opyd STOM BBIOMPATh ONTHUMAIBHBIA CHOCOO H3MEPEHHS U HCIOJIb30BaTh
U3BECTHBIE METO/bI OIICHKU MOTPEITHOCTENW U3MEPEHHUI;

UCCJIEIOBATh 3aBUCHUMOCTH MEXAYy (PU3NYECKUMH BEIUYMHAMHU C
UCIOJIb30BAHUEM TPSMBIX W3MEPEHUM, TPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(¢uKcHpoBaTh PE3yJIbTAThl MOJYUYEHHON 3aBHCHUMOCTHU (DU3NYECKUX BEJIMYMH B
BU/JI€ TaOJIUIl U TpaUKOB, eNIaTh BEIBOJBI IO pe3yjIbTaTaM UCCIIEeI0BAHNUS,

coOmro/1aTh mpaBuia 0€30MacHOro Tpy/la P MPOBEJICHUU MCCIIEI0BAaHUN
B paMKaxX y4eOHOTO SKCIEPUMEHTa, Y4EOHO-UCCIEIOBATENbCKON U MPOEKTHOMN
NESTEIbHOCTH € WCIOJB30BAHMEM  W3MEPHUTENbHBIX  YCTPOHUCTB U
1a6opaTOpHOTO 000PYAOBAHUS;

pemarh pacu€THhIE 3aJayd C SBHO 3aJaHHOW (PU3NYECKONW MOJIEINbIO,
UCIIOJIb3YsI (PU3MUYECKHE 3aKOHBI M TMPUHIUIBI, HA OCHOBE aHajgu3a YCIOBUS
3a/1auyd BBHIOUpPATh (U3UYECKYI0 MOJEIb, BBIACIATh (DPU3NUYECKUE BEIMYUHBI U
dbopmybl, HEOOXOIUMBIE ISl €€ PEelIeHUs, TPOBOJUTh PACUEThl U OLICHUBATh
peaTbHOCTh MOTYYEHHOTO 3HaYeHUsT (PU3NUECKON BEITMUUHBI;

penarhb KaueCTBEHHbIE 3a/1auu: BBICTPAUBaTh JIOTUYECKH
HEMPOTUBOPEUYHUBYIO 1IETIOUYKY PACCYXKIEHUN C OMOPON HA M3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBJICHHUS;

UCIIOJIb30BaTh ~ NPH  pEHICHWH  y4yeOHBIX  3aJad  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE ~ TEXHOJOTUM  JJIsi  TIOWCKAa, CTPYKTYPUPOBaHUSI,
UHTEpNpETallid W  TPEJCTaBlICHUA y4eOHOM ©  HAay4YHO-TIOMYJISIPHOMN
uHboOpMAIIMK, TIOJYYCHHOW W3 PaA3MYHBIX HMCTOYHUKOB, KPUTHUYECKH
aHAJIM3UPOBATh MOJyYaeMyto HHPOPMAIIUIO;

OPUBOJUTH TPUMEPHI BKJIAJa POCCUUCKUX M 3apyOeKHBIX YUEHBIX-
(GU3HKOB B pa3BUTHE HAyKH, OOBSICHEHHE IMPOIIECCOB OKPYXKAIOIIEr0 MHpA, B
Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS 10 (U3UKE B MOBCEIHEBHON KU3HU
Uit obecrieueHuss O6e30macHOCTH TpW  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMHU, JJISI COXPAHEHUS 3JI0POBBSI U COOITIOACHUS HOPM
AKOJIOTUYECKOTO TTOBEACHUS B OKPYXKAIOIIEH CpeJIe;

paboTaTth B TPYIIE C BBIOJHEHHEM PA3JIMYHBIX COIMATIBHBIX POJIEH,
IUTAaHUPOBATh PabOTy TPYIIbI, PAMOHATBHO PaACHpenesiTh OO0S3aHHOCTH H
IUTAaHUPOBATh  JICSITEIbHOCTh B  HECTAHJAPTHBIX CUTYyaIlMsIX, aJeKBaTHO
OIICHWBATh BKJIQJ KaXIOTO U3 YYaCTHUKOB TPyNNbl B  PEIICHHE
paccMaTpuBaeMON MPOOIIEMBI.

K konmy oGyuenuss B 11 kijiacce mpeaMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00YJAIOIITUXCST YMEHHUIA:

JIEMOHCTPUPOBATH HA TIPUMEPAX POJIb U MECTO (U3UKU B (HOPMUPOBAHUH
COBPEMEHHOW HAyYHOW KapTUHBI MUPA, B PA3BUTHUU COBPEMEHHOM TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKON AEATEIBHOCTHU JIFOAEH, LIEJIOCTHOCTh U €UHCTBO
¢bu3HUecKoil KapTUHBI MUPA;



YUUTHIBATh TPAHULIBI MPUMEHEHMS] W3YYEHHBIX (PU3HUECKUX MOJENeil:
TOYEYHBIN AJIEKTPUYECKUN 3apsii, Jyd CBETa, TOYEUYHBI MCTOYHUK CBETa,
gliepHasi MOJEJIb aTOMa, HYKJIOHHAs MOJeldb aTOMHOTO Sipa MNpU pEUICHUU
bu3nueckux 3aaay;

pacrio3HaBath (U3WUYECKUe SBICHUSA (MPOLECChl) M OOBICHATH UX Ha
OCHOBE 3aKOHOB DJJIEKTPOJAMHAMHKUA W KBAHTOBOM (DM3HMKHU: IIIEKTpHUECKas
IPOBOJUMOCTb, TEIIOBOE, CBETOBOE, XMMHUECKOE, MAarHUTHOE JICHCTBUS TOKa,
B3aMMOJICUCTBHE  MAarHUTOB, JJEKTPOMATHUTHAs  MHAYKLHS, JIEWCTBHE
MarHUTHOTO TOJISI Ha TIPOBOJHUK C TOKOM U JBIDKYIIMICS — 3apsj,
ANIEKTPOMATHUTHBIE KOJIEOAHUSI U BOJIHBI, MPSMOJUHEHHOE pacrpoCTpaHEHUE
CBETa, OTPAKEHUE, MpeJoMIIeHne, HHTepdepeHtns, TuPpaKIus U TOIIpU3aLUs
CBeTa, nucrepcus cBeta, hoTtodnekrpudeckuit addext (hororddekr), cBeToBOEC
JaBJICHUE, BO3HUKHOBEHHE JIMHEMYaTOTO CIEKTpa aromMa BOJOpoOja,
€CTECTBEHHAs U UCKYCCTBEHHAs PaIMOaKTUBHOCTD;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA BEUIECTBA (JIEKTPUUECKHUE, MATHUTHBIE,
ONTHUYECKHE, DJIEKTPUUECKYI0  MPOBOJAMMOCTb  PA3IMUYHBIX  Cpel) H
AJIIEKTPOMATHUTHBIC SIBJICHUS (TPOIECCHI), UCTONIB3Y (PU3NYECKUE BEIIUYUHBI:
ANEKTPUUECKUN 3apsl, CHUJIa TOKA, HIEKTPUUECKOE HANPSHKEHHE, DIIEKTPUUIECKOE
COTPOTUBJICHUE, PAa3HOCTh MOTEHIIMAJIOB, 3JIEKTPOABMKYIIAs Cuja, pabdoTa
TOKa, WHIYKIMS MarHUTHOrO Tmojs, cuina Awmmepa, cuna Jlopenia,
WHAYKTUBHOCTh KATYIIKH, DHEPTUSl DJIEKTPUYECKOTO M MArHUTHOTO IMOJIEH,
NEPHUOJ U YacToTa KoJieOaHUN B KOJIeOATEILHOM KOHTYpE, 3apsi/l U Cujla TOKa B
npolecce TapMOHUYECKUX  DAJIEKTPOMATrHUTHBIX — KojeOaHuif, ¢GoKycHOe
PACCTOSIHUE M ONTHYECKasl CUja JIMH3bI, IPU OMUCAHUU MPABWIBHO TPAKTOBATh
(bu3HUECKUl CMBICI UCIOJIb3YeMbIX BEJIMYMH, WX OOO3HAYEHUS W EAUMHUIBI,
yKa3blBaTh (OPMYJIbI, CBSI3BIBAIONIME JaHHYIO (DU3UYECKYI0 BEJIMYMHY C
JIPYTUMU BEJIMYUHAMY,

OMKCHIBATh W3YYCHHBIC KBAHTOBBIC SIBJICHHUS U TMPOIECCHI, HCIOIB3YS
du3nuecKre BEIMYUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTUs W UMMYJIhC (POTOHA, MEPUOJ TOJIypaclana, dHEPrHs
CBS3U ATOMHBIX SjIep, NMPH OINKUCAHUU TPABUIBHO TPAKTOBATh (PU3UUECKUIA
CMBICJI HCTIOJB3YEMBIX BEJIMYWH, WX OOO3HAYEHUSI U €JIMHUIIbI, YKa3bIBaTh
dbopMynbl, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYMHY C JIPYTUMU
BEJIMYMHAMHU, BBIYUCIIAThH 3HaUeHUE (DPU3UUECKON BEIIMUNHBI,

aHaMM3UpoBaTh  (U3UYECKHME TPONECChl U SBJICHUS, HCIOJb3YA
¢du3nuecKkre 3aKOHbI U MPUHIUIIBL: 3aK0H OMa, 3aKOHBI MOCIEA0BATEILHOTO U
napaJijieIbHOTO COEAMHEHUS MPOBOAHUKOB, 3akoH Jlxoyns—Jlenna, 3akoH
AIEKTPOMATHUTHON WHAYKIIUU, 3aKOH MPSAMOJUHEHHOTO pPaCHpOCTPaHEHUS
CBETa, 3aKOHBI OTPAKCHHUS CBETA, 3aKOHBI MPETOMJICHHUSI CBETa, ypaBHEHUE
Oiinmrerina st GoTorddexTa, 3aKOH COXPAHSHHS YJHEPTUH, 3aKOH COXPaHCHUS
UMITYJIbCA, 3aKOH COXPAHEHUS DJIEKTPUYECKOTO 3apsija, 3aKOH COXPaHCHHUS
MacCOBOTO YHCJIA, MOCTYJaThl bopa, 3aK0H pajiIMOaKTUBHOTO pacmajia, Mpu 3TOM
paznuyaTh  CJIOBECHYH0 (OPMYIHpPOBKY 3aKOHA, €ro MaTeMaTUYeCKOe
BBIPOKEHHE U YCJIOBUS (TPaHUIIBI, 00JIACTH) MPUMEHHUMOCTH;

OTpeNeNsITh HampaBleHWE BEKTOpa WHAYKIIMA MAarHUTHOTO  TIOJIS
MIPOBOJTHUKA C TOKOM, CHJIBI AMIiepa u cuiibl JIopeHiia;

CTPOUTh M OMHUCHIBATH M300pa)KEHUE, CO3/1aBaeMOE€ IIJIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJIHATH IKCIEPUMEHTHI TIO0 MCCICIOBAHUIO (PU3UYECKUX SIBICHUMA H
MIPOIIECCOB C HMCIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHUH: MPU ITOM
dbopmynupoBath mpoOieMy/3aady W THUIOTE3y Y4YeOHOTO OSKCIEPUMEHTA,



coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOTO 000pYyIOBaHUS, MPOBOAUTH OMBIT U
(GopMyITUPOBATH BEIBOIBI;

OCYIIECTBIISITH TPSIMBbIE M KOCBEHHBIE M3MEPCHHsI (PU3NYCCKUX BEIUYHH,
OpU 3TOM BBIOMpATh ONTHUMAJBHBIA CHOCOO W3MEPEHHS M UCIOJIb30BaTh
M3BECTHBIC METOJIBI OIEHKU MOTPEIIHOCTEH U3MEPEHUIA;

MCCIICJIOBATh 3aBUCUMOCTH (PU3MYECKHX BEIUYHH C HCIIOJIb30BaHUEM
NpSMBIX HM3MEPEHUU: TPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHPOBATH
pE3yNbTaThl TOJYYEHHOW 3aBUCUMOCTH (DM3MUECKHUX BEIMYWH B BUAC TAOIHUI] U
rpaduKoB, JeNaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIICOBAHHUS,

COOMIOIaTh MpaBmiIa OE30MACHOTO TPyAa MPH MPOBEACHUN UCCIICOBAHUNA
B paMKax y4eOHOro 3KCIepHMEHTa, Y4eOHO-UCCIIeIOBATEILCKON U MPOCKTHON
JCSATENIBHOCTH  C  WCTOJB30BAaHUEM  U3MEPHUTCIBHBIX  YCTPOHUCTB U
71a00paTOPHOTO 00OPYAOBAHNS,

pemath pacuéTHbhIC 3aladdl C SIBHO 3aJaHHON (U3MYECKON MOJENbIO,
UCTIONB3Ys (PU3NYECKUE 3aKOHBI W TPHUHIIMIBI, HA OCHOBE aHAM3a YCIOBUS
3a/1auyd BHIOUpPATh (U3UYECKYI0 MOJEIb, BBIACIATh (DPU3NUYECKUE BEIMYUHBI U
dbopmybl, HEOOXOIUMBIE ISl €€ pellIeHUs, TPOBOAUTH PACUETHl U OIICHUBATH
peaTbHOCTh MOTYYEHHOTO 3HaYeHUsT (PU3NUECKOM BEITMUMHBI;

penarhb KaueCTBEHHbIE 3a/lauu: BBICTPAUBaTh JIOTUYECKH
HEMPOTUBOPEUYMBYIO 1IETIOUYKY PACCYXKIEHUN C OMOPON HA M3Y4YCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBJICHHUS;

UCIIOJIb30BaTh ~ IPU  pEHICHWH  y4yeOHBIX  3aJad  COBPEMEHHbBIC
UH(GOPMAIIMOHHBIE  TEXHOJOTUM  JUIsi  TIOMCKA,  CTPYKTYPUPOBaHWS,
UHTEPNpETallid W  TPEJCTaBICHUS Y4eOHOW UM HAYYHO-TIOMYJISIPHOMN
uHboOpMaIlMK, TOJYYCHHOW U3 PaA3IMYHBIX HMCTOYHUKOB, KPUTHUYECKH
aHAJIM3UPOBATh MOJyYaeMyto HHPOPMAIIUIO;

OOBSACHATH TPHUHIUIBI JCUCTBUS MAIIUH, NPUOOPOB M TEXHUYECKUX
YCTPOWCTB, pa3iuyaTh yCJIOBHUS WX 0€30MacHOr0  HUCIOJIb30BAaHUS B
IIOBCEIHEBHOM KU3HH;

NPUBOAUTH TPUMEPHI BKJIAJa POCCUUCKUX M 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOLIECCOB OKPY’KAIOIIETO MHUPA, B
Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHON KU3HU
uist  obecrieueHuss O€30MacHOCTH TpW  oOpalieHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPOUCTBAMHU, JJISI COXPAHEHUS 37I0POBBS U COOIIOJICHUS HOPM
HKOJIOTUYECKOTO TTOBEACHUS B OKPYXKAIOIIEH CpeJIe;

paboTaTth B TPYIIE C BBIOJIHCHHEM PA3JIMYHBIX COIMAIBHBIX POJIEH,
IUTAaHUPOBATh PabOTy TPYIIbI, PAIMOHAIBLHO PACHpPENeNiaTh OOSI3aHHOCTH U
IUTAHUPOBATh JIEATEIBPHOCTh B HECTAHAAPTHBIX CHUTYaIUsAX, aJIeKBaTHO
OIICHMBATh BKJIQJ  KaXJOT0O U3 YYaCTHUKOB TPYyNNbl B  PEIICHHE
paccMaTprBaeMoiu pOOJIEMBL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HanmenoBanue KosmuecTBo yacos
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE peCypchbl
NPOrpaMmslI padoThI padoThI
Paznea 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUS
11 ®usrka 1 METOBI 5 bubmuoreka [JOK
' HAy4YHOTO MO3HAHMS https://m.edso0.ru/7f41bf72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
but6mmoreka [IOK
21 Kunemaritka S https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
22 Huriamika ! https://m.edsoo.ru/7f41bf72
3aKOHBI
23 COXDAHEHHS B 6 1 1 bubnnoreka [JOK
' P https://m.edsoo.ru/7f41bf72
MEXaHHUKE
Hroro mo pazueny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
OcHoBBI
31 MOJIEKYJISIPHO- 9 1 bu6bnuoreka [IOK
' KHHETHYECKOM https://m.edsoo.ru/7f41bf72

Teopuun



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

3.9 OcHOBBI 10 bubnmoreka [JOK
' TEPMOANHAMUKI https://m.edsoo.ru/7f41bf72
ArperatHble
33 COCTOSTHUS 5 bubmuorexa [JOK
' BentectBa. Pa3oBbie https://m.edso0o.ru/7f41bf72
IEPEXOJIBI
Hroro no pazgeny 24

Paznen 4. QJIEKTPOJAUNHAMUKA

bu6mmoreka [IOK
41 UICKTPOCTATHKA 10 https://m.edso0.ru/7f41bf72
[TocTostHHBIN
42 JJIEKTPUYECKHUM TOK. 12 bubnuorexa [JOK
' Toku B pa3iuuHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO
YACOB I1O0 68

[NPOTPAMME



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

11 KIIACC

HauMeHoBaHUe KoanuyecTBO yacos
Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/bHbIE PecypChl
MpOrpamMmbl padoTbI padoTbI
Paznen 1. JIEKTPOANHAMUKA
MarsHuTHOE 10oJIe. Bu6 1IOK
nOIMOTEKA
11 DICKTpOMArHHTHAS 11 1 3 https://m.edsoo.ru/7f41c97¢c
WUHIYKITHS
Htoro no pazneny 11
Paznen 2. KOJIEBAHUSI U BOJIHBI
MexaHn4eckue u
2.1 3JIEKTPOMArHUTHEIC 9 1 bubmorexa [JOK
' P https://m.edsoo.ru/7f41c97¢c
KOJICOaHMS
MexaHn4eckue u
2.2 3JIEKTPOMArHUTHEIE 5 1 bubmorexa [JOK
' P https://m.edso0o.ru/7f41c97¢c
BOJIHBI
bu6nuoreka [IOK
2.
3 Onruia 10 3 https://m.edsoo.ru/7f41c97c
Hroro nio pazgeny 24

Paznea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

OCHOBBI CIIEAATILHON
TEOpPUH

OTHOCHUTCIIBHOCTHU

but6mmoreka [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

Hroro no pazneny 4

Paznesn 4. KBAHTOBAS ®PU3UKA

41 DJeMEeHThI KBAaHTOBOU 6 bu6nuoreka [IOK
' ONTUKU https://m.edso0.ru/7f41c97¢
bu6nuoreka [IOK
4.2 Crpoerue atoma 4 https://m.edso00.ru/7f41c97¢c
bubmuorexa [JOK
4.3 A
TOMHOC A7pO 5 https://m.edsoo.ru/7f41c97c

Hroro no pasaeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOD®U3UKU

DJIEMEHTHI aCTPOHOMUU bubnmnoreka [HOK
5.1 7 1
U acTpoU3UKN https://m.edsoo.ru/7f41c97c
Hroro no paszneny 7

Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 Oo6o61maro1iee 4 bu6nuoreka [IOK
' MIOBTOPEHUE https://m.edsoo.ru/7f41c97c
Hroro no paszneny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO 68 4 .
YACOB I1O I[TPOI'PAMME



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

HOYPOYHOE IINTAHUPOBAHMUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
o/ Tema ypoka Beero KoHTpoJbHbIe IpakTHyeckue 06pasoBaTELHbIE
padoThI padoThI pecypesI

®dusuka — Hayka o

1 npupoje. Hayunsie MeTo b1 1 bubnuoreka [JOK
MO3HAHUS OKPYKAIOIIETO https://m.edsoo.ru/ff0c32e2
Mupa
Pounb 1 mecTo dusuku B
(dbopMupOBaHUU

5 COBpPEMEHHOU HayYHOI 1 bubnmnoreka HOK
KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU
JeATEeTbHOCTH JIFOAEH
Mexannueckoe IBHKEHUE.
OTHOCUTETHHOCTD

3 MEXAHUYECKOTO JIBUKEHUS. 1 bubmorexa LOK

https://m.edsoo.ru/ff0c3508

IIepemerienue, CKOpOCTb,
YCKOpEHUe

4 PaBHOMEpHOE 1 bu6muoreka [JOK
MPSMOJIMHETHOE ABUKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpeHHOE 1 bubmuoreka [JOK
MPSAMOJIMHETHOE ABUKECHHE https://m.edsoo.ru/ff0c372e



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

CBo0OoOgHOE ITaficHUE.

bu6nuoreka [IOK

6 Yexoperue cBoGoaHoro https://m.edsoo.ru/ff0c39cc
naJIcHus
KpuBonuHeliHOE NBUKEHUE.
7 JBr>keHrEe MaTepuanbHON bubmmorexa [IOK
P https://m.edsoo.ru/ff0c3ada
TOYKH O OKPY>KHOCTHU
IIpuHIUIT OTHOCUTEIIBHOCTH
8 lNanunes. MuepunaibHbie bubnnoreka HOK
cucremsl orcuera. [lepBriit https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cuina.
ITpuHIMO cymeprno3uIuu
9 CI/SI Bto oﬁaiOH bubmmorexa HOK
' p https://m.edsoo.ru/ffOc3be8
Herorona nns
MaTepualibHOU TOUKU
Tperuii 3akoH HeroToHa bubnmnorexka HOK
10
JUUIS. MATEPUATBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOIO
11 tarorenns. Cruiia TSHKECTH. bubmmorexa [JOK
IlepBasg kocMHuueckas https://m.edsoo.ru/ff0c3d00
CKOPOCTh
12 Cwiia ynpyroctu. 3aKoH bubnmnoreka [JOK
I'yka. Bec Tena https://m.edsoo.ru/ff0Oc3el18
Cuna tpeHus. Eu6 OK
13 Koadduunent tpenus. mommoreka 11

Cuna conpoTuBIeHHS IPU

https://m.edsoo.ru/ff0c3f76



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
https://m.edsoo.ru/ff0c3f76

JABHXXCHHUH TCJIa B XKUJAKOCTHU
WK ra3c

14

IToctynarenbHoe U
BpaniaTesibHOE JBUKEHUE
a0COJIFOTHO TBEPJOTO Tea.
MowmenTt cuiebl. Ilnedo
CUJIBI. Y CJIOBUS PAaBHOBECHUS
TBEPJIOTO TENa

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c41a6

15

NMitynsc MmaTeprabHON
TOYKHU, CUCTEMBI
MaTepUaIbHBIX TOYEK.
Hmnynbsc cuiibl. 3aKOH
COXPAaHEHHUs UMITYJIbCA.
PeakTrBHOE IBMKEHUE

bubnnoreka IIOK
https://m.edsoo.ru/ff0c43d6

16

PaboTa 1 MOITHOCTH CHIIBI.
Kunerndeckas sHeprus
MaTepUaIbHOW TOUKH.
Teopema 06 U3MEHEHHUH
KMHETUYECKOW SHEPIUU

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c4502

17

[ToreHuuanpHast SHEPTHUS.
[ToTeHuuanbHas SHEPTUS
yrpyro aepopMupoBaHHOM
npyxuHbL. [loTeHITnanbHAS
SHEPTHs Tella BOJIU3U
MMOBEPXHOCTH 3E€MJTU

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c461a

18

HOTCHLII/Ia.HBHBIC n
HCIMOTCHIHUAJIBHBIC CHJIBI.

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c478c



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

Cas3b paboTHI
HEMOTCHIIUATBHBIX CHJI C
U3MEHCHHEM MEXaHHYECKOU
SHEPTHU CUCTEMBI TEll.
3aKOoH COXpaHCHUs
MEXaHUYECKOW YHEPTUU

19

JlaGopaTtopHnas pabota
«HccnenoBanue cBs3u
pabOTHI CHIIBI C
U3MEHCHHEM MEXaHHYECKOU
SHEPruM Telia Ha IPUMepe
pacTsKeHUS PE3UHOBOTO
KIyTa»

20

KonTponbnas pabota no
teme «KnHemaTuka.
Junamuka. 3aKoHbBI
COXpaHEHUS B MEXAHHUKE)

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

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-
KMHETUYECKON TEOPHH.
BpoyHOBCKOE IBHKEHHE.

Anddyszust

bu6nuoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep JBUKEHUS U
B3aUMOJICUCTBUS YaCTHIL
BemecTsa. Monenu
CTPOEHUS ra30B, KUIKOCTEH
U TBEPABIX TEI



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

23

Macca monexy:.
KommuecTBo BemiecTBa.
[TocrosinHast ABoraipo

24

TeroBoe paBHOBECHE.
Temneparypa u e€
n3mepenue. [lkana
temneparyp Llenbcus

25

HNneanpuerii raz 8 MKT.
OcnoBHoe ypaBHenne MKT

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4fde

26

AbGconoTHas TeMieparypa
KakK Mepa CpelIHeMn
KMHETUYECKOU SJHEPrUu
JBUKEHUS MOJIEKYJI.
YpaBHenue Menpeneena-
Knaneipona

bubmuorexa [JOK
https://m.edsoo.ru/ff0c511e

27

3akon JlambeToHa. ["a3oBbIc
3aKOHBI

28

JlaGopaTtopHnast pabota
«HccnenoBanne
3aBHUCHUMOCTHU MCKOY
napaMeTpamMu COCTOSTHHS
pa3peKeHHOT0 razay

29

N3onporiieccrl B uaeaaibHOM
ra3e u ux rpaguyeckoe
MIPE/ICTaBJICHHE

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c570e

30

BryTpeHnHss sHEprus

but6mmoreka [IOK



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

TEPMOJIMHAMUYECKOMN
CUCTEMBI U CIIOCOOBI €€
n3meHenus. Koanuecto
TEIUIOTHI U padoTa.
BHyTpeHHss sHEprus
OJIHOATOMHOTO UJ€AIBHOTO

https://m.edsoo.ru/ff0c5952

rasa
bubmuorexa [JOK
31 B
HBL TETIIONCPEAATH https://m.edsoo.ru/ff0c5¢c36
Y nenbHas TEINIOEMKOCTD
BenlecTtBa. KoiamuecTBo
32 TEILIOTHI IIPH bubmorexa LHOK
p https://m.edsoo.ru/ff0c5¢c36
TerJIonepeaye.
AnmabaTHBIN mporiecc
ITepBblii 3aK0H
TEPMOJIMHAMUKH U €T0 bu6nuoreka [IOK
33
MPUMEHEHHUE K https://m.edsoo.ru/ff0c5efc
M30IpoIeccam
HeobGparumocTh IpoIeccoB
34 B II I/Ip0 e. Bro 011;)1 31:1KOH bubnnorexa LIOK
PHPOJE. p https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKH
35 [Tpunnun aeiicteus u KITJ{ bu6nuoreka [IOK
TEMIOBOH MaITMHEI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KITJ{
37 DKOJOTHYECKHe MPOOIEeMbI

TCIIJIOOHCPICTUKHA



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

O6o06maromuit ypox

38 M o bubmuorexa [JOK
(VIOJICKy IApHad QU3Hia. https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOIUHAMUKI
Konrponbnas padora mo

39 teme «MoekynsipHas bubnmoreka [JOK
¢u3uka. OcHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
IT OpazoBaHUe

40 apoobpazon ;H 1 . bubnmnorexka HOK
KORJCHCAIITL. ViCTaperHe https://m.edsoo.ru/ff0c63b6
KUIIEHUE
AG

41 COMOTHAA 1 bubnmnoreka HOK
OTHOCHTEIbHAA BHa)KH?CTL https://m.edsoo.ru/ff0c64d8
BOo31yxa. Haceliennslii map
TBépnoe Teno.

Kpucranmnmueckue u
amo € Tena.
4 AM pduie Te1 . bubnmnorexka HOK
HH3OTPOITHA CBOUCTS https://m.edsoo.ru/ff0c65f0
KpucTauios. XKunkue
Kkpuctayisl. CoBpeMEHHBIE
MaTepHabl
[InaBnenue n

43 KpUCTaJUIM3auus. Y aenbHas bubnmnorexka HOK
TEIUIOTA IJIABJICHUS. https://m.edsoo0.ru/ff0c6708
Cyb6numarus

44 YpaBHEHHE TEIIIOBOTO bu6muoreka [JOK

OaaHca

https://m.edsoo.ru/ff0c6820



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

DrneKkTpusanus Ted.
DnekTpuueckuii 3apsa. JIsa

bu6nuoreka [IOK

45
BHUJIA JIEKTPUUECKHUX https://m.edsoo.ru/ffOcébcc
3apsii0B
[IpoBOOHUKY, AUINEKTPUKHU
Y TIOJyIIPOBOJHUKHU. 3aKOH bubmmoreka [IOK
46
COXpaHECHUsI https://m.edsoo.ru/ff0c6bcc
3JIEKTPUYECKOIO0 3apsijia
BzaumopeiictBue 3aps0B.
47 3akon Kynona. Toyeuynsrii bubmorexa LOK
y N https://m.edsoo.ru/ffOc6ced
SJIEKTPUYECKUM 3apsi]l
Hanpsxéanocts
AIEKTPUUYECKOTO TIOJIA.
48 ITpuHIUTO CyIEPHIO3UIINT bubmorexa LOK
P yrep . https://m.edsoo.ru/ff0c6df2
ANEKTPUUECKUX TOJIEH.
JIvHuM HANIPSYKEHHOCTU
Pabora cun
49 ANEKTPOCTATHYECKOTO TMOJIS. bubmuotexa [JOK
ITorennuan. Pa3zHocTh https://m.edsoo.ru/ff0c6f00
MMOTEHITNAJIOB
[TIpoBoHUKY 1
JMBJICKTPUKHU B
50 DJIEKT ocpTaTquCKOM rnoJie bubmorexa OK
P ' https://m.edsoo.ru/ff0c7018
Husnextpuueckas
MIPOHUIIAEMOCTD
.. b K
51 DIEKTPOEMKOCTb. nommorexa O

https://m.edsoo.ru/ff0c7126



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

Konpaencarop

52

ONeKTPOEMKOCTbD MJIOCKOTO
KOHJIEHCaTopa. JHEprus
3apsDKEHHOrO KOHJIEHCATopa

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopaTtopHnas pabota
"U3mepenue
ANEKTPOEMKOCTH
KOHJIeHcaropa"

54

[TpuHtmn nercTBUs U
MIPUMEHEHUE
KOHJICHCAaTOPOB,
KOIMUPOBAJIBHOTO amnmnapara,
CTPYHHOIO IIPUHTEPA.
DNeKTpocTaTH4YeCKast
3aluTa. 3a3eMIIeHue
ANIEKTPONPUOOPOB

55

DIIEeKTPUUECKHUH TOK,
YCJIOBHUSA €T0
CYILLIECTBOBAHUS.
ITocTostHHEIN TOK. CHa
Toka. Hampsbxenue.
ComnpoTuBieHue. 3aKoH
Oma m1g yyacTka 1enu

56

[TocnenoBarenbHOE,
napauieTbHOE, CMEIIaHHOE
COETMHEHUE MPOBOTHUKOB.
JlaGopaTtopHnast pabota

bu6nuoreka [IOK
https://m.edsoo.ru/ffOc74f0



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

«3yueHne CMEIaHHoro
COCIMHEHUS PE3UCTOPOB»

S7

Pabora u mouHOCTH
AIIEKTPUUYECKOTO TOKA.
3akoH [[xoyns-JleHua

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axoH Oma i1 MOJIHOU
(3aMKHYTOH)
AIEKTPUYECKOM LIETIH.
Kopotkoe 3aMbIkanue.
JlaGopaTtopHnast pabota
«3mepenune DJ1C
MCTOYHUKA TOKA U €r0
BHYTPEHHETO
COTIPOTUBIICHUS»

bubnnoreka IIOK
https://m.edsoo.ru/ffOc7ae0

59

OneKTpoHHas
POBOJIUMOCTH TBEPBIX
METaJUIOB. 3aBUCUMOCTh
COIIPOTHUBJIEHUS] METAIIJIOB
OT TeMIIePaTypPHI.
CBepxnpoBOIUMOCTb

60

DNEKTPUYECKUN TOK B
BakyyMme. CBolicTBa
3JIEKTPOHHBIX MTYYKOB

61

[TomynpoBoIHUKH, UX
coOCTBEHHAas ¥ pUMECHAast
npoBoANMOCTh. CBOICTBa
p—n-niepexopa.

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c84ae



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

IToynpoBOJHUKOBBIE
puOopbI

DIIEKTPUUECKHUI TOK B
pacTBOpax M paciuiaBax

62 AIIEKTPOJIUTOB bubmmorexa [IOK
p ' https://m.edsoo.ru/ff0c82ba
DIEKTPOTUTHYECKAS
JUCCOLMAIUS. DIEKTPOIIN3
DIIEKTPUUECKHUI TOK B
63 razax. CaMOCTOSTCIIbHEIN U bubnnoreka IIOK
HECaMOCTOSTEIIbHBIN https://m.edsoo.ru/ff0c84ae
pazpsan. Monnus. [1nazma
DneKkTpuuecKkue mpuodopsl U
YCTPOMCTBA U UX
64 MPaKTUYECKOE TPUMEHEHUE bubmorexa LHOK
P P ' https://m.edsoo.ru/ff0c86fc
[TpaBua TeXHUKH
0e30MacHOCTH
65 O06o0maromuii ypok bubmuoteka [JOK
«ONEeKTPOIUHAMUKA https://m.edsoo.ru/ff0c88be
KonTponbnas pabota no
TeMe «JEKTPOCTATHKA.
66 [TocTosTHHBIM bubmorexa HOK
. https://m.edsoo.ru/ff0c8a8a
anekTpudeckuii Tok. Toku B
Pa3IMYHBIX CPeax»
Pe3epBHBIN ypoOK.
but6mmoreka [IOK
67 Kontponbnas padota mo

TeMe "DnekTpoarnHamMuKa"

https://m.edsoo.ru/ff0c8c56



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

PesepBHBIi ypOK.

. bu6mmoteka [IOK
68 Obobmaromuii ypo 1o 1 https://m.edsoo.ru/ff0c8f6c
temaM 10 kiacca
OBIIEE KOJIMYECTBO YACOB 68

[10 [TPOT'PAMME



https://m.edsoo.ru/ff0c8f6c

11 KIIACC

Kosau4vecTBO 4acoB DJIeKTPOHHbIE
Ne undgposbie
Tema ypoka KonTposibHbIe IIpakTuyeckue
n/n Bcero oOpa3oBaTesibHbIE
padoThI padoThI
pecypchbl
[TocTosTHHBIE MarHUTHI M KX
B3aUMOJICHCTBHE.
1 MarnautHoe nosie. Bektop 1 bubnunoreka [JOK
MarHUTHOW UHIYKIHH. https://m.edsoo.ru/ff0c9778
JImHM MarHUTHOM
WHIYKIAH
MarunurtHoe 1oJje
MIPOBOIHUKA C TOKOM.
5 Op N 1 bubmuorexa [JOK
MBIT DpcTea.
p . A https://m.edsoo.ru/ff0c98fe
BzaumoneiicTrue
MPOBOJIHUKOB C TOKOM
JlaGopaTtopHnas pabota
3 s pe IZ . P oro 1 1 bu6mmoreka [IOK
« HHE MarHUTHOT!
v https://m.edsoo.ru/ff0c98fe
MOJISI KATYIIKH C TOKOMY
JlelicTBME MArHUTHOTO
MOJIsI Ha TIPOBOIHHK C
tokoM. Crita Ammepa.
4 JlaGopaTtopna a6(I)) a 1 1 bubmorexa IOK
TOpHas T
paTopHasi p . https://m.edsoo.ru/ff0c9acO
«ccnenoBanue nencTBUS
MOCTOSIHHOTO MarHuTa Ha
pPaMKy C TOKOM»



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

JlelicTBME MATHUTHOTO

MOJISI HA JIBUIKYIILYIOCS

3apsHKEHHYIO YaCTHILY.

Cwia Jlopenma. Pa6ota
cunel JlopeHia

bubmuorexa [JOK
https://m.edsoo.ru/ff0c9df4

DNeKTpOMarHuTHas
unaykuus. [Totrok BekTopa
MarHUTHON MHTYKIHH.
O/JC nuaykuyu. 3aKoH
3IEKTPOMArHUTHOM
nHaykuuu Papanes

JlaGopaTopHnas pabota
«HccnenoBanue siBICHUS
AJIEKTPOMArHUTHOM

VHTYKIIUW»

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

NHnykTuBHOCTG. SIBIIEHUE
camounaykuuu. 3/C
CaMOMHAYKIUU. DHEPIust
MarHUTHOTO TIOJISI KaTYIIKU
C TOKOM.
DIIeKTPOMarHuTHOE TOJIe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpoucTsa u
WX IPUMEHEHUE!
MTOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHMTHI,
JNEKTPOABUTATENb,
YCKOPUTEIIH 3JIEMEHTAPHBIX



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

JacTull, MHAYKIIMOHHAA
IIC4Yb

10

Ob6o06maromuit ypox
«MarsuTtHoOE€ 1noJe.
DNeKTpOMarHuTHas
UHTYKIHS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcab82

11

Konrponbnas padora mo
Teme «MarauTHoe 1oJie.
DneKTpoOMarHuTHas
UHTYKIHS

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

12

CB00OO1HbIE MEXaHUUECKUE
KOJIeOaHusI.
I"apmonunyeckue
KoyieOaHus. Y paBHEHUE
rapMOHHYECKHUX
kosiebanuil. [IpeBparienue
SHEPrUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTtopHnast pabota
«HccnenoBanue
3aBUCHUMOCTH TIepro/Ia
MaJbIX KoJebaHui rpy3a Ha
HUTH OT AJTUHBI HUTH U
Macchl Tpy3a»

14

KonebaTenbHbIi KOHTYP.
CB0OOIHBIE
AIIEKTPOMArHUTHBIC
Kone0aHus B acaILHOM

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb820



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

K0JIe0aTEIIbHOM KOHTYDE.
AHaOTHs MEXY
MEXaHUYECKHUMU U
3JIEKTPOMArHUTHBIMH
KOJIEOAHHUSIMHU

15

®opmyna Tomcona. 3akoH
COXpaHEHHSI SHEPTUU B
UjieaIbHOM KOJIe0aTeIbHOM
KOHTYpE

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

16

IIpencraBnenue o
3aTyXarluX KoJeOaHusx.
BrinyX1eHHbIE
MeXaHHYeCKHe KojieOaHus.
Pe3onanc. BeinyxieHHbie
ANEKTPOMATrHUTHBIE
KOJICOaHMS

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

17

IlepeMeHHBIN TOK.
CunycouganbHbIN
IIEPEMEHHBIN TOK.
MOoIIHOCTh NEPEMEHHOTO
TOKa. AMIUTUTYJHOE U
JICUCTBYIOIIIEE 3HAYCHHUE
CHUJIbI TOKA U HAIPSIKEHUS

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

18

Tpancdopmarop.
IIpou3BoACTBO, Nepeava u
noTpebaeHne
AIIEKTPUUYECKON IHEPTUN



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

19

YcerpolictBo 1
MPaKTUYECKOE MPUMEHEHUE
3JICKTPUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOTO
TOKa, TUHUH
3JIeKTponepead

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

20

DKOJOTUYECKUE PUCKH TIPU
MIPOU3BOJCTBE
3nekTpo3Hepruu. Kynerypa
HCITOJIb30BaHUS
AIEKTPOIHEPTUU B
MMOBCETHEBHOM KU3HH

21

MexaHn4yeckue BOJIHBL,
YCIIOBUS PACIIPOCTPAHEHHUS.
[Tepuon. Cxopocth
pacnpocTpaHeHus U IJIuHa
BOJHBL. [lonepeunsie n
IPOJIOJILHBIE BOJIHBI

bubmuoreka [JOK
https://m.edsoo.ru/ffOcca54

22

3ByK. CKOpOCTH 3BYKa.
I'pomkocTh 3ByKa. BeicoTa
toHa. TemOp 3ByKa

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

23

DNIEKTpOMarHUTHBIE
BOJHBI, IX CBOMCTBA U
ckopocts. Ikama
3JIEKTPOMArHUTHBIX BOJIH

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccfe0

24

[IprHIMIIBI paIHOCBA3U U
TeneBuaeHus. Pa3surue



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

CPEJICTB CBSI3H.
Pannosmokanus

Konrtponbnas padora

bu6mmoreka [JOK

25
«KonebaHus 1 BOJTHBI» https://m.edsoo.ru/ff0cc6f8
[Ipamonuneitnoe
pacnpocTpaHeHHEe CBETa B
26 OJHOPOJIHOM cpenie bubmorexa HOK
FIHOPO . pee. https://m.edsoo.ru/ff0cd350
TodeuyHbIi HCTOYHUK CBETA.
JIyu cBera
OtpaxkeHue cBeTa. 3aKOHbI
97 OTpa)XEHUs CBETA. bubnunoreka [JOK
[Toctpoenune nzodpaxeHuit https://m.edsoo.ru/ff0cd4e0
B TUTOCKOM 3€pKajie
IIpenomnenue ceera.
[TonHOE BHYTpEHHEE
28 oT ameHHey;:Ip eJeIbHbIN bubmotexa [JOK
P PR https://m.edsoo.ru/ff0cd7f6
YTOJI TIOJTHOTO BHYTPSHHETO
OTpaKCHHUS
JlaGopaTtopnas pabora
29 «I/ISMIG): CHII)/IC nolzcasaTem bubmorexa HOK
p https://m.edsoo.ru/ffOcd67a
MIPEITOMIICHUS CTSKIIa»
JInn3sl. IlocTpoenue
30 M300paKeHU B TUH3E. bubmuorexa [IOK
®opmyiia TOHKOW JIMH3BI. https://m.edsoo.ru/ff0cddle
YBennduenue TUH3EI
31 JlaboparopHas paboTa



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

«HccneqoBanue CBOMCTB
M300paKeHUH B JIMH3AX»

32

Hucnepcus ceera.
CrnoxHblil cocTaB 6e710r0
csera. LIer. JJaboparopHas
pabota «Habmonenue
JIVICTIEPCHU CBETa»

33

WnTepdepenius caera.
Judpaxnus certa.
JudpaxknuonHas pemeérka

bu6mmoreka [IOK
https://m.edsoo.ru/ffOced22

34

ITorepeyHOCTh CBETOBBIX
BosH. [lonspusanus ceera

bubmuoreka [JOK
https://m.edsoo.ru/ffOcf02e

35

OnTuyeckue npudopsl U
YCTPOMCTBA U YCIOBUS UX
0€30MacHOro NPUMEHEHUs

36

['panu1IBl TPUMEHUMOCTH
KJIACCUYECKOW MEXaHUKHU.
[ToctynaTel cnenuaibHOM
TEOPHUH OTHOCUTEIHLHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTEIBLHOCTh
OJIHOBPEMEHHOCTH.
3ame]IeHre BpEMEHU U
COKpAIICHUE JITHHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfa42

38

OHeprus U UMILYJbC
PENATUBUCTCKON YaCTULIBI.
CBs13b MacChl ¢ SHEPTHEN U

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfc68



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

UMITYJIbCOM. DHEPIUs
MIOKOSI

Konrtponbnas padora
«Ontuka. OCHOBBI

bu6mmoreka [JOK

39 CIIELUAIILHON TEOpUHU https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIbHOCTH»
®otonbl. Dopmyna

40 [Tnanka. DHeprus u bubmorexa [JOK

' p https://m.edsoo.ru/ffOcfel6
UMITYJIBC (POTOHA
OTKpBITHE U UCCIICIOBAHUE Eub 1OK
noNMMoTeKa

41 . A.
(orosdexra. Ompiret https://m.edsoo.ru/ffOcffc4
I'. CroneroBa
3akonbl poTtorddekra.
YpaBHeHnue DUHIITEITHA

42 151 hoTodddexra bubmorexa HOK
s i https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna»
dboTtordpdexra
JlaBnerune cBeta. ONBITHI

43 I1. H. JIeGenena. bu6mmoreka [JOK
XUMHYECKOe IeHCTBUE https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTsa u
MPAKTUYECKOE

44 IIPUMEHEHHUE:

dboTornemMeHT, GOTOATIHK,
conHevHas OaTapes,



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

CBETOOMNO

Pemrenne 3aaa4 I10 TEME

bu6mmoreka [JOK

4 o
S «JJIEMCHTBI KBAHTOBO1 https://m.edsoo.ru/ff0d0302
OITHUKI
Mopens atoma ToMmcoHa.
OmneiTel Pesepdopna mo
46 ACCESIHUIO 0-4aCTH bubmorexa HOK
p t https://m.edsoo.ru/ff0d091a
[Inanerapuas Moaenb
aToMa
bubmuoreka [JOK
47 I1 b
OCTyJaThl bopa https://m.edsoo.ru/ff0d0afa
N3iydyenue u norioueHne
OTOHOB IIPU IIEPEXOJIE
48 g)TOMa co ioro : OBE}I bubmorexa [JOK
A ypv https://m.edsoo.ru/ffOdOafa
SHEPruu Ha apyrou. Buasl
CIIEKTPOB
BoaHoBEIE cBOMCTBA
yactull. Boaabl ge bpoiis.
49 Kopn HCK TIST HOI-[BOJ'II;)-IOBOI\/'I bubmorexa [JOK
PHyCKYIAp https://m.edsoo.ru/ff0d0ca8
nyanu3M. CIOHTaHHOE U
BBIHYKJICHHOE U3JIyY€HHE
OtkpeiTHE
PaaroaKTUBHOCTU. ONBITHI
50 Pesepdopna o bubnuorexa [IOK

OIIPEIIETICHUIO COCTaBa
PaaOaKTUBHOTO
W3ITyYEHUS

https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

o1

CsoticTBa anbda-, 6era-,
I‘aMMa'I/I3J'Iy‘-IeHI/I$I.
BivstHre paauoakTHBHOCTH
Ha JKUBBIC OPraHU3MbI

52

OTkpeITHE IPOTOHA U
HelTpoHa. M30Toms!.
Anbda-pacna.
DJIEKTPOHHBIN U
HO3UTPOHHBIN OeTa-pacmnaj.
I'amma-nu3nyuenue

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

53

DHeprusi CBA3U HyKJIOHOB B
anpe. SlnepHsie peakuum.
SlnepHbIN peakTop.
[Tpo6ieMbl, IepCIEKTUBBIL,
DKOJIOTUYECKHE ACIIEKTHI
AJIEPHON SHEPTETUKH

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

54

DJIEMEHTApHBIE YaCTHUIIBI.
OTKpbITHE TO3UTPOHA.
Meroanl HaOMIOAEHUS U
perucTpamuu
AJIEMEHTAPHBIX YaCTHII.
Kpyrasrii cron
«DyHaaMeHTaIbHbIE
B3aMMO/ICHCTBHSL.
EnunctBo duznueckoit
KapTHUHBI MUPa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nHoro Heoda.



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

CozBe3aust, apkue 3BE31bI,
IIJIaHCTHI, ©X BUIHUMOC
nsikenne. ConHevHast
cucrema

56

Comnnne. Conneynas
AKTHUBHOCTD. ICTOYHUK
sHepruu CoJiHIIA U 3BE3]T

57

3BE3/bI, X OCHOBHEBIE
XapaKTEPUCTUKU. 3BE3IbI
TJIaBHOM
MOCJIENOBATEIHHOCTH.
BHyTpenHnee crpoenue
3BE311. CoBpeMEHHBIE
MIPE/ICTABJICHHS O
MIPOUCXOXKICHUU U
spoyronuy CoHIIA U 3BE3]

58

Mneunsiii [yt — Hama
I'anaktuka. Ilonoxenue u
nBrxenne CoJiHIa B
I'amaktuke. ['amakTuku.
YeEpHble ObIPHI B ApPAX
raJIakKTHK

59

Bcenennas. Paz6eranne
ranakTuk. Teopus
bonsmioro B3peiBa.
PenukroBoe u3nydeHue.
MertaranakTtuka




60

Hepemennsie npodiaembl
ACTPOHOMHH

61

Konrtponbnas padora
«OJIeMEHThI aCTPOHOMMH U
acTpOHU3HKIY

62

O6o06maromuii ypok. Posb
($U3UKU ¥ aCTPOHOMUH B
3KOHOMHYCCKOMH,
TEXHOJIOTHYCCKOM,
COIIMATLHOM 1 3TUUECKOM
chepax nesaTeIbHOCTH
YyeIoBeKa

63

Ob6o6maromuii ypok. Poib
U MeCTO (PM3UKH U
aCTPOHOMHH B
COBPEMEHHOMN HAy4YHOUI
KapTUHE MHpa

64

O6o06maromuii ypok. Posnb
¢dusmueckoit Teopun B
(dbopmMHupoBaHUU
Ipe/ICTaBICHUN O
du3nyeckoil kKapTuHe MHUpa

65

Ob6o06uaromuit ypox.
MecTto puznaeckoi
KapTHUHBI MUpa B 001IeM
PSILy COBPEMEHHBIX
€CTCCTBECHHO-HAYUYHBIX




MIPEJCTABICHUI O IPUPOJIE

Pe3epBHBIii ypOK.
66 MarnauTHoe noiie.

DNeKTpOMarHuTHas
WHTYKIHSI

Pe3epBHblii ypok. OnTuka.
67 OCHOBBI CHIETIHATTLHOM
TEOPHUH OTHOCUTEIHLHOCTH

Pesepubiii ypok. KBanToBas
buznka. DneMeHTHI

68

aCTPOHOMUH U

acTpou3uKu

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO
YACOB 110 I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YYHEHHUKA
®usuka. Mskumes .., byxosnes b.b., Corckuii H.H. nox penaknueii [lapdentbeBoii

H.A. AxnmonepHoe o0miecTBo “U3znatenscTBo “IIpocBemenne”

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

Meroanueckre peKOMeH 1aluu
HU®POBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET
bubmmoteka [IOC
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