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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3uke 06a30BOro YpOBHSI Ha YpPOBHE CPEIHETO OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3yibTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW IMporpammsl, npeactaBieHHbIx B OI'OC
COQO, a Takxke c ydérom (¢enepaibHOM padoyeill mporpaMMbl BOCHUTAHUS U
KOHLEMUUU TpernojaBanus ydeOHoro npeamera «Pusuka» B 00pa3oBaTeIbHBIX
OpraHu3alusaXx Poccurickon denepanun, peAN3YIOLINX OCHOBHBIE
o0Opa3oBaTeIbHbIE IPOTPAMMBI.

CopepxaHue mnporpaMMbl 1O (U3MKe HampaBieHO Ha (opmMupoBaHue
€CTEeCTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxcs 10-11 knaccoB mpu
oOydyeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-IESITEIbHOCTHOTO
nonxona. Ilporpamma no ¢usuke coorBercTBYyeT TpeboBanusiM PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM W METalpeJAMETHBIM pe3yibTaTaM
oOydeHHMsI, a TakXKe YUYUTHIBAET HEOOXOAMMOCTb pean3allMi MEXIPEIMETHBIX
CBs3€ll (PU3BMKM C €CTeCTBEHHO-HAyYHBIMU YyUe€OHBIMH mpeaMeramu. B Hel
OTIPEJICIISIIOTCS. OCHOBHBIC ENH M3Yy4eHUS (PU3UKU HA YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHus, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHHUS Kypca (PU3MKHU: JTUYHOCTHBHIE,
MeTanpeaAMETHbIE, IPeAMETHbIE (Ha 06a30BOM YPOBHE).

[Iporpamma 1o ¢u3KKe BKIIOYAET:

e IUIAHHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3UKU Ha 6a30BOM ypOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YIbTATHI 110 TOJaM 00yUYEeHMUS;

e cojepkaHue yueOHoro npeamera «Puznkay no rogam o0ydeHus..

dusrka Kak Hayka O HamOoyiee OOIMX 3aKOHAX IPHUPOJBI, BHICTyMHas B
Ka4yecTBe yueOHOro ImpeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromieM mupe. LLkonmpHBIN Kype PU3HKH — CHCTEMOOOpa3yrOITUi
11 €CTECTBEHHO-HAYUYHBIX Y4€OHBIX MPEAMETOB, IOCKOIbKY (PU3HMUECKHUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB U SBJIICHUH, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
bu3mdeckoir reorpadueri um acTtpoHoMmei. Mcmonb3oBaHME M aKTHBHOE
npUMeHeHHne (U3WYECKUX 3HAHUM  OmpenessieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEpPreTUKd, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpPHAIOB C 3aJaHHBIMH CBOMCTBAMHU U JIPYTHX.
W3yuyeHne (QU3MKUM BHOCUT OCHOBHOW BKJIaJd B (OPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa oOydaroumxcs, B (GOpPMUPOBAHHWE YMEHUN MPUMEHSTh
HAy4YHbII METOJ] IO3HAHUS TP BBINOJIHEHUU UMH YUEOHBIX HCCIIEIOBAHUM.

B ocHOBYy kypca (usmku s ypOBHS CpPEIHETO O0OIIero oOpa3oBaHUS
MOJIOXKEH pAX WAEH, KOTOpPbIE MOXHO pacCMaTpuBaTh KaK MPHUHIMIBI €ro
MIOCTPOEHHUS.



Hoes yenocmunocmu. B COOTBETCTBUU C HEW KypC SBISIETCS JIOTHYECKH
3aBEpPHIEHHBIM, OH COAEPXKUT MaTepuall U3 BCEX Pa3/ieNoB (DU3MKH, BKIIOYAET KaK
BOIIPOCHI KIAaCCUYECKOM, TaK U1 COBPEMEHHOMN (PU3HKHU.

Hoesn cenmepanuzayuu. B COOTBETCTBUM C HEHl MaTepuan Kypca (GU3HKH
o0beUHEH BOKpYr (Qu3nueckux Teopuid. Begymum B Kypce sBiseTcs
(dbopMHUpOBaHUE TPEACTABICHUH O CTPYKTYPHBIX YPOBHSIX MaT€pUU, BEIIESCTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus nOpeanojaracT HUCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIMaNa (U3NYECKON HAYKHU, OCMBICIICHHUE CBSI3M Pa3BUTHUS
¢usukn ¢ pasBuTHEM OOIIecTBa, a TakkKe C  MHPOBO33PEHUYECCKUMH,
HPABCTBEHHBIMH M 3KOJOTHYECKUMHU TIPOOJIEMaMH.

Hoess  npuknaonoi  nanpaenennocmu. Kypc ¢dusuku  mpeamnosaraer
3HAKOMCTBO C IIUPOKHUM KPYTOM TEXHUYECKHX M TEXHOJIOTHYCCKUX TPHIIOKCHHM
M3YYCHHBIX TCOPUH U 3aKOHOB.

Hoes osxonocusayuu peanusyercs TOCPEACTBOM BBEACHHUS DIIEMEHTOB
COJICp)KaHUs, TMOCBSIIIEHHBIX JKOJOTUYECKUM MPOOJIeMaM COBPEMEHHOCTH,
KOTOPBIC CBSI3aHbI C PAa3BUTHEM TCXHHKH M TEXHOJOTHH, a TaKke 0O0CYXICHHS
npo0JIeM pallioHATBFHOTO TPUPOIOTIONB30BAHUS M SKOJIOTHUECKON 0€30IacHOCTH.

CrepXKHEBBIMHM DJIEMEHTaMH Kypca (U3MKM Ha ypOBHE CpEIHEro OOIIero
oOpa3oBaHus SBISIOTCA (U3MUecKue Teopuu ((popMUpOBaHUE MPEACTABICHHUN O
CTPYKTYpE MOCTPOCHUS (PU3UYECKON TEOpUHU, POJU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX TMPEACTaBICHUSX O TMPHUPOAE, TpaHUIIAX
NPUMEHUMOCTA TEOPHM, HJii ONUCAaHUS €CTECTBEHHO-HAYUYHBIX SBJICHUN W
MIPOIIECCOB).

CHCTeMHO-IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3allMU SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YYaronIuxcs.
Jlns  Ga3zoBoro ypoBHS Kypca (HU3UKH — O3TO UCIOJIb30BAaHUE CHCTEMBI
(POHTAIBHBIX KPAaTKOBPEMEHHBIX HKCIICPUMEHTOB M J1Ta0OpaTOpHBIX pabdoT,
KOTOpBIC B TIporpamMme 1o (u3uke oObESIMHEHBI B OOMIUN CIIMCOK YUYCHHYECKUX
MpaKkTU4YeCKux paboT. BrigeneHne B yka3zaHHOM mepeyHe JabopaTOpHBIX pador,
MPOBOJUMBIX JJIS KOHTPOJS H  OICHKH, OCYIIECTBIISIETCS YYacCTHHUKaAMU
0o0pa30BaTeIbHOrO Ipoliecca MCXOAS W3 OCOOEHHOCTEH IUIaHMPOBAaHUA U
ocHamieHuss kabwaera ¢Qusuku. IIlpm 3TOM obOecmeunBaeTcs  OBIAJCHUE
OOy4JaroMMMHCS yYMEHHSIMHU TPOBOJUTH KOCBEHHBIE HW3MEPEHUS, WCCIEIOBAHUS
3aBUCUMOCTEH (U3MYECKUX BEIMYMH K TIOCTAHOBKY OIBITOB TIO TIPOBEPKE
MPEIIIOKEHHBIX TUTIOTES.

bonpimoe BHUMaHWE yAENAETCA PEIICHHIO PACYETHBIX M KAaY€CTBEHHBIX
3amau. [Ipu 3TOM M pacu€THBIX 3a7a4 MPUOPUTETOM SBJISIOTCS 3a/add C SIBHO
3aJIaHHON (YM3UYECKOU MOJIENBIO0, TTO3BOJISIIONTNE IPUMEHITh N3YICHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pas3fenia Kypca, TaK U MHTETPUPYS 3HAHUS W3
pa3HBIX pa3nesoB. /[ KauecTBEHHBIX 3a/1ay IPHOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OOBSICHEHHE TPOTEKaHUS (PU3MYECKUX SBICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BblOOpa (U3MYECKOM MOAENU I CUTYyallMH MpPaKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanuamu PI'OC COO k marepuaibHO-
TEXHUYECKOMY OOeCleYeHn0 y4eOHOro Tmpoiiecca 0a30BbIH YpOBEHb Kypca
bU3UKHM HAa YPOBHE CPEIHETO OOIIEro 00pa3oBaHusl JOJKEH U3y4aThCsl B YCIOBUSIX
NPEeIMETHOTO KaOWHeTa (PU3MKH WU B YCJIOBHSX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOro IMKIa. B kaOuHere (PU3MKM JOKHO OBITH
HeoOxoauMoe J1labopaTopHOe OOOPY/OBaHWE [Jisi BBIMIOJIHEHHUS YKa3aHHBIX B
nporpaMme Mo (pU3MKe YUYCHUYCCKUX MPAKTUICCKUX PabOT U JEMOHCTPAIIMOHHOES
o0opyioBaHUE.

JlemoHcTpanimoHHoe oOopynoBaHue (opmMupyercs B COOTBETCTBUU C
NPUHIIMIIOM MHUHUMAJIbHOW JIOCTATOYHOCTH M OOECIEYMBACT ITOCTAHOBKY
NEPEUNCICHHBIX B MporpaMMe 10 (DHU3MKE KIHOYCBBIX JCMOHCTpAIlUi IS
UCCIICIOBAHUS  W3Y4aeMbIX  SBJICHUH M  MPOIECCOB, OJMIUPHYCCKHX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, MX TCXHHYCCKUX MTPUMEHEHUH.

JlaGopatopHoe 00OpyIOBaHME HJisi YYEHUYECKHUX TMPAKTHUYECKUX padboT
dopMupyetcst B BUAE TEMaTUYECKUX KOMILUIEKTOB M OOECIeurBaeTCsS B pacuére
OJIHOTO KOMIUIEKTa Ha JABYX oOydarommxcs. TeMaThdeckue KOMILIEKTHI
71a60paTOPHOTrO O0OPYAOBAHUS JOJIKHBI OBITH TOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE ITU(DPOBBIX JTA0OPATOPHIA.

OCHOBHBIMH LIETIAMH U3Y4YeHUS PU3UKN B 00111eM 00pa30BaHUU SBIISIOTCS :

e (QopMHpOBaHME HHTEpPECa W CTPEMJICHUS OOyYaOIIMXCS K HaydYHOMY
U3YYCHHUIO TPHUPOJbI, PAa3BUTHE HMX MHTEIUICKTyaJbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI];

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TO3HAHUSI U (OPMHUPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOIIEHHUS K OKPY)KAIOIINM SIBICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa HU3Y4YCHUS
OCHOB CTPOCHHUS MaTepuu U (yHAAMEHTAIbHBIX 3aKOHOB (DU3HUKU;

o (opmupoBaHne yMeHUN OOBSCHATH SBIEHUS C HCIOJIB30BAHUEM
bu3HUeCKUX 3HAHUIN ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHue mpeAcTaBICHUI O poind (PUUKH IJIsT Pa3BUTUS JIPYTUX
€CTECTBEHHBIX HAYK, TCXHUKU U TEXHOJIOTHH.

JlocTmkenne ITUX 1elield 00ecTeunBaeTcs pelmeHrneM CIeIyIonuX 3a71a4 B

MpoIecce n3yueHus Kypca GU3MKH Ha YPOBHE CpeJaHEro o01ero oopa3oBaHus:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3nUeCcKux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIFOYAs MEXaHUKY,
MOJIEKYJISIPHYIO (PU3UKY, D3JIEKTPOJMHAMHKY, KBAHTOBYIO (U3HKY U
AIEMEHTBI aCTPO(PU3UKH;

e (opmupoBaHue yMEHUH TPUMEHITh TEOPETUUYECKUE 3HAHUS IS
o0ObsiCHEHUs (U3MYECKUX SBJICHUN B TMPUPOAEC U JUISI TIPUHATHUSA
IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM KU3HU;

e OCBOEGHHME CIOCOOOB peUIeHUS pPa3IUYHbIX 3a7ad C SBHO 3a/JlaHHOM
¢uznuecko MoOAENbl0, 3aJady, MNOJAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3gaHue GU3NUeCKOr MOJEINH, aJleKBATHON YCIOBUSM 3a/1a4u;

e TMOHMMaHUE (U3UYECKUX OCHOB W TPUHILMUIIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPYKAIOIIYIO
cpeny;

e OBJAJCHHE METOJAMH CaMOCTOSITEIbHOTO IJIAHUPOBAHMS U TIPOBEJCHUSA
bu3MUecKrX HKCIEPUMEHTOB, aHAIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpeJIeNICHHs] IOCTOBEPHOCTHU MOJIYYEHHOTO PE3yNbTaTa;

e CO3[IaHUE YCIIOBUU VISl Pa3BUTUSI YMEHUN MPOEKTHO-UCCIEI0BATENbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzyuenne ¢usuku (6a30BBII ypOBEHBb) Ha YPOBHE CpeaHEro oOIIero
obOpazoBanus otBoauTcs 136 yacoB: B 10 kimacce — 68 vacoB (2 yaca B HEEN0), B
11 xnmacce — 68 yacoB (2 yaca B HEJEIO).

[Ipennaraemsplii B mporpamMme Mo (QU3MKE IMepeyeHb J1abopaTOpHBIX U
NPAKTUYECKUX padoOT SBIAETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JelaeT BBIOOP
NpOBEJCHUs JIa0OPATOPHBIX PAOOT W OMBITOB C YYETOM HMHIUBHIYATbHBIX
0COOCHHOCTEH 00yYarOIINXCS.



COILEPKAHUE OBYUEHUA

10 KJIACC

Pa3znen 1. ®u3uka u MeTOAbl HAYYHOT0 TO3HAHUS

®uszuka — Hayka o mnpuponae. Hayuyneie MeTOAbl NO3HAHUSA OKPYIKAIOILIETO
mupa. Posb 3KkcnepuMeHTa M TEOPUH B MPOLECCE IMO3HAHUA IPUPOIBI.
DKCHEepUMEHT B (PU3HKE.

MopenupoBanue (U3MYECKUX SIBIEHUN U mpoueccoB. HaydHble rumotessl.
duznyeckre 3aKOHbI U TeOpHH. ['paHUIIBI TPUMEHUMOCTH (U3HUECKUX 3aKOHOB.
IIpyrHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3uku B (GOpMHUPOBAHUU COBPEMEHHOM HAYYHOW KapTHHBI
MHpPA, B IPAKTUYECKON EATEIBHOCTH JTIOIEH.

Llemoncmpayuu

AnanoroBele u UUQPOBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIBIOTEPHBIE
JNATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunyeckoe ABMKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcu€ta. TpaekTopus.

[lepemMerienne, CKOpOCTh (CpeaHSSI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MATepUAIBHON TOYKH, X MPOCKIMH HAa OCH CHUCTEMbI KOOPIMHAT.
Ciio)keHue nepeMenieHU U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE W paBHOYCKOpPEHHOE IMpsSMOJUHEHHOe nBrkeHue. ['paduxu
3aBUCUMOCTA  KOOPJMHAT, CKOPOCTH, YCKOPEHHsS, TIyTH U IEepEeMEIICHUs
MaTepuaibHON TOYKH OT BPEMEHHU.

CBoboaHOoe nmajzieHre. Y CKopeHrue CBOOOHOTO TaeHHUS.

KpuBonuneintnoe  aBukeHue. JIBMKEHHME  MaTepHAIbHOM TOYKH 11O
OKPY’KHOCTH C IMMOCTOSTHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u gacrota o6pamenus. LleHTpocTpeMuTensHOEe YCKOPEHHE.

TexHnueckue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHHE: CHUIOMETP,
JNBH>KEHUE CHAPSI0B, LICMIHBIE U PEMEHHBIC IIEpEeaadH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCYETA, WIUTIOCTPALMS KMHEMATHUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanne ABMKEHUH C UCIIOJIB30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmionenue aBukeHHs Teaa, OPOLIEHHOrO MOJ yrioM K TOPU30HTY U
TOPU30HTAIIBHO.



N3mepenne yckopeHus: CBOOOHOrO MaeHHUs.

Hanpagnenne ckopocTu npu IBUAKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3ydyeHrne HEpaBHOMEPHOTO ABHXKEHUS C LIEJBbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

HccnenoBanre COOTHOMIEHUS! MEXAY NYTAMH, MPOWJICHHBIMU TEJIOM 3a
MOCJICIOBATENILHBIE PABHBIE MPOMEXYTKHM BPEMEHU IMPU PABHOYCKOPEHHOM
JIBH>KEHUU C HAYAJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3ydeHne nBUKEHUS IapUKa B BA3KOU KUJKOCTH.

N3yuenue nprxeHus Tena, OpoIIeHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuxa

IIpuamun  otHocuTenbHOcTH  ['aynmmuies.  Ilepseii  3akoH  HproToHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipuniun cynepnosunuu cwi. Bropoii 3akon HeroToHa
JUIs MaTepuaabHOM ToukH. TpeTuit 3akoH HploTOHA 11711 MaTepUalIbHBIX TOUEK.

3akoH BcemupHoro TtsaroreHusa. Cuna Tsoxectu. llepBas kKocmuueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKoJbKeHus, kaueHus ). Cuna tperusi. Cyxoe
Tpenue. Cuia TpeHUsl CKONBKEHUs U cujia TpeHus nokosi. Koadduuuent tpenus.
Cuiia conpoTHBIIEHUS NPU IBH)KEHUU TeJa B KUIKOCTU WUJIU Ta3e.

[TocTynarensHOE U BpaliaTelbHOE ABMKEHNE a0COTIOTHO TBEPAOTO TENa.

MoOMEHT cuiibl OTHOCUTENBHO OcH BpamieHus. [lnedo cumnbl. YcnoBus
paBHOBECHS TBEPAOTO TeEJIA.

TexHuueckne yCTpOWCTBA M MPAKTHUYECKOE TMPUMEHEHUE: MOAIINITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nHepIUU.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINUX TE.

Bropoii 3axkon HerotoHa.

N3smepenue cum.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaruu.

HesecoMocTts. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUM.

CpaBHeHUE CUJT TPEHUS TTOKOS, KAYEHUS U CKOJIbKEHHUSI.

VYcnoBus paBHOBECHs TBEPAOTO Teyia. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBmxeHus Opycka o HAKJIOHHOM MIIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HHUKAIOUIMX B IMPYXKUHE U
pe3uHOBOM 00pas3Ile, OT ux AedopMaluu.

HUccnenoBanue ycioBHM pPaBHOBECHS TBEPAOTO Tela, HMEIOLIET0 OCh
BpAILICHUS.

Tema 3. 3akonwl coxpanenus é mexanuke

NmMnynbe MatepuanbHOM TOYKHM (Teja), CUCTEMbl MATEPUAIbHBIX TOYEK.

NMnynbC cuiibl M1 M3MEHEHUE HMIYJbCa TeNla. 3aKOH COXPAHEHUA HMITYJIbCA.
PeakTnBHOE NBUKEHHE.

Pabota cuiabl. MOITHOCTh CHITBL.

Kunernueckass sHeprusi marepuaibHOW TOYKH. Teopema 00 HU3MEHEHUU
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas SHEPrusl. [ToTenuuanbHas SHEPTUS YIpyro
nedhopMupoBaHHONW  mpyxkuHbL.  [loTeHIManpHass SHeEprus Tena  BOJM3U
NOBEPXHOCTH 3E€MJIH.

[ToTeHnuanbHple W HENMOTCHIUAIBHBIC  CHJIBI. CBsi3p  paboTHI
HETMOTEHIIUAbHBIX CHUJI C HM3MEHCHHEM MEXaHWYeCKOW HSHEPTrUU CHUCTEMBI TeIl.
3aK0H COXpaHEHHS MEXaHUUYECKOU SHEPTHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne ycTpoWCTBAa M MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOIED,
NPYKUHHBIA MUCTOJIET, NBUKEHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHUsI UMITYJIbCA.

PeakTuBHOE BUKEHUE.

[Tepexo MOTEHIIMAIBHOM SHEPTUN B KHHETHYCCKYIO M 00OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomol

N3yuyenue abCOMOTHO HEYNIPYTOTO yAapa € MOMOIIBIO IBYX OJIMHAKOBBIX
HUTSHBIX MAsATHUKOB.

HccnenoBanue cBA3M pabOTHI CUJIBI C U3BMEHEHHEM MEXaHHMYECKOW IHEpruu
TeJa Ha MIPUMEPE PACTSKEHUSI PE3NHOBOIO KIyTa.

Pa3nen 3. MoJiekyasipuasi pu3uKa ¥ TEpMOIMHAMHUKA
Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu
OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanme. bpoyHoBckoe nBmwkeHue. Juddysus. Xapaktep IBUKEHUS U
B3aUMO/JICMCTBUS YaCTHUI[ BenlecTBa. MOJEIN CTPOEHHS Ta30B, JKUIKOCTEU U
TBEPIBIX TEJI M 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITHX Mojiesie. Macca u
pasmepsl MoJiekys. KonmnmdectBo BemectBa. [loctosnnas ABorapo.

TermoBoe paBHOBecue. Temmneparypa u e€ uzmepenue. lllkama temnepartyp
Llenbcus.



Mopens  upeambHOro raza. (OCHOBHOE  YpPaBHEHHE  MOJEKYJISPHO-
KMHETUYECKOW TEOpUM HJACANIbHOTO raza. AOCONIOTHAs TeMmIepaTypa Kak Mepa
CpEeHEM KUHETUYECKOW DJHEPrMU TEIJIOBOrO ABWXKEHMs vacTtull rasa. [llkana
temrieparyp KenbBuHa. ['a30oBeie 3aKkoHbl. YpaBHeHUe MeHneneeBa—Kianenposna.
3akoH [lanbroHa. M30mponecchl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['paduueckoe mpencraBieHWe H3O0MPOIECCOB: H30TEPMaA, H30X0pa,
n3o0apa.

TexHuueckue YCTpOWCTBA U MPAKTUYECKOE TMPUMEHEHHUE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE BellecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCIMHEHMUI.

Onpitbl 0 AUGQy3UH KUIKOCTEN U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mogaens onbita lTepHa.

OnbITHI, JIOKA3bIBAIOIIIAE CYIIIECTBOBaHUE MEXKMOJICKYJISIPHOTO
B3aUMOJICHCTBHUS.

Mogens, WIUTIOCTPUPYIOLIAs IPUPOAY JABJIEHUS ra3a Ha CTEHKH COCyAa.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA WACAIbHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomol

Onpenenenue Macchl BO3AyXa B KJIACCHOW KOMHATE€ HAa OCHOBE MU3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3/1yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEK]ly TapaMeTPaMU COCTOSIHHS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoounHamurku

TepMmonmHamuueckass cucteMa. BHYTpEHHSISI 3HEprusi TEPMOIUHAMUYECKON
CUCTEMBI U criocoObl e€ n3mMeHeHus. KomuuecTBo Temnotel u padota. BHyTpeHHs s
SHEpPrus  OJHOATOMHOIO  HJEAJIbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYECHHUE. Y JEIbHAsI TEIUIOEMKOCTh BEILECTBA.
KosmmuecTBO TEIIIOTHI IpH Teruionepeaaye.

[lonsitue 00 ammabatHOM Tiporecce. llepBblli 3aKOH TEPMOJMHAMHUKH.
[Ipumenenne mepBOro 3akOoHa TEPMOJWHAMHKH K HW3ompoieccam. [padudeckas
WHTEpIpeTanus padoThl rasa.

Bropoii 3akoH tepmoamHamuku. HeoOpaTUMOCTh TPOIECCOB B MPHPOJE.

TermoBble MamnHbL. [[pUHIUIIBI JEWCTBUS TEIUIOBBIX MAIIIMH.
[IpeoOpa3oBanus HSHEPTHH B TEIUIOBBIX MamuHax. Kod(p@UIHUEeHT Moie3HOro
nerctBus TemioBor MamwuHbL. [ukn Kaprno m ero ko3d@uimeHT Mmojae3Horo
JNeNUCTBUSI. DKOJOTMYECKUE MPOOIEMbI TEIIOIHEPTEeTUKH.



TexHuueckue yYCTpPOWCTBA M MPAKTUUYECKOE MPUMEHEHHUE: JIBUTATEIb
BHYTPEHHETO CrOpaHus, ObITOBON XOJOAMIHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEW HSHEPrUM Teja MPU COBEPIICHUH pPabOThI: BBUIET
npoOku u3 OYTBUIKM TMOJ JEHUCTBUEM CXKATOro BO3JyXa, HarpeBaHue s¢dupa B
JATYHHOU TpyOKe MyTEM TpeHHUs (BUACOAEMOHCTPALINSA).

N3meneHne BHYTpEeHHEH dHEpruu (TeMIlepaTyphl) Tea NpU TeIionepeaaye.

OnpIT 1Mo ananabaTHOMY pACHIMPEHHIO BO3ayxa (OMBIT C BO3YIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHwie pabomuol

N3Mmepenue ynenbHON TEIIIOEMKOCTH.

Tema 3. Aepezammusie cocmoanusa eeujecmea. Dazosvie nepexoovl

[TapooOpa3zoBanue u KoHaeHcanus. Mcnapenue u kuneHue. AOGCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3ayxa. HacelmeHHbld mnap. YjaenbHas TeIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBONCTB
kpuctamioB. Kunkue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lnaBieHune u
KpUCTaITU3aIus. Y aenbHas Teriora miasieHus. Cyonumanms.

VYpaBHeHUE TEMIIOBOTO OaslaHca.

TexHuueckre yCTpOWCTBA W TNPAKTUYECKOE IPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTepUajoB, B
TOM YHCJIE HAHOMATEPUaIOB, 1 HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenuve npu noHWKEHHOM J1aBJICHUU.

CriocoObl u3MepeHus BIa>KHOCTH.

HaGmronenre HarpeBaHus M IJIaBICHUS KPUCTALTHYECKOTO BEIIECTRA.

JleMOHCTpanus KpUCTaJlIoB.

Vuenuueckuii skcnepumenm, 1abopamopHsie padomuol

N3Mepenne 0OTHOCUTENIBHOM BIAXKHOCTH BO31YXa.

Paznen 4. DiiekTpoAUHAMUKA
Tema 1. dnekmpocmamuka
OnekTpuzauust Ted. OJEeKTpudeckuil 3apsia. JlBa BuAa BIEKTPUUECKUX
3apsiioB. [IpOBOJHUKHM, OUANEKTPUKU W MONYNPOBOJHUKHU. 3aKOH COXpPaHEHUS
AJEKTPUYECKOTO 3apsiaa.
B3aumopericteue 3apsaaoB. 3akoH Kynona. ToueuHbIl 351€KTpUUECKHM 3apsil.
Onektpuueckoe noje. Hanpspk€HHOCTE anekTpudeckoro nosst. [puHnun



CYIIEpHO3UIMU DIIEKTPUYECKUX TTOJEU. JIMHUM HaANps:KEHHOCTU BJIEKTPUUECKOTO
TOJISL.

Pabora cun  amektpoctatnueckoro  mojs. Ilorennuan.  Pa3HoCTh
MOTEHIUANOB. I[IpOBOAHUKM H AUAPAEKTPUKH B DIEKTPOCTATHYECKOM IIOJE.
JvanekTpuyeckas NpOHUIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DIeKTpPOEMKOCTh TJIOCKOT0 KOHAEHCATOPA.
DHeprus 3apsHpKEHHOTO KOHJEHCAaTopa.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHHUE: DIIEKTPOCKOII,
ANEKTPOMETpP, DIEKTpOCTaTHYeCKas 3allluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOP, KOMMUPOBAJIbHBIN anmnapar, CTpyWHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBue HadIEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[TpoBOITHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKkTpocTaThuyeckas 3anuTa.

JINPNEKTPUKH B DJIEKTPOCTATHYECKOM IIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUJIOCKOTO KOHJAEHCAaTopa OT IUIOIIAAH
IUTACTUH, PACCTOSIHUSI MEXK1Y HUMU U JUDJICKTPUUECKON ITPOHULIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJEHCaTopa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3Mmepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit Inekmpuueckuii mok. Toxu 6 paznuunvix cpedax

DNEeKTpUYECKUA TOK. YCIOBUA CYUIECTBOBAHUS DSJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuiia Toka. [IocTOSHHBIN TOK.

Hanpsixenne. 3akon Oma 115 ydyacTKa LEnu.

DNEKTPUYECKOE COIMPOTUBJIEHUE. Y AEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapaAJIEIBbHOE, CMENIAHHOE COCIMHEHNE ITPOBOIHUKOB.

PaGora oanmexktpuueckoro Toka. 3akoH Jxoyns—Jlenma. MoirHOCTB
AJIEKTPUYECKOTO TOKA.

DNEeKTpOABWKYIAsl CHJIA U BHYTPEHHEE COMTPOTUBIECHUE UCTOYHUKA TOKA.
3akoH OMa 1151 TOJTHOM (3aMKHYTOM ) 31eKTpruyecKoil nenu. KopoTtkoe 3aMbIkaHUeE.

DONEeKTpOHHAs ~ MPOBOJAMMOCTb  TBEPABIX  METANIOB.  3aBUCUMOCTh
CONPOTHUBIICHUS] METAJUIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTb.

DneKTpuuecKuil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MMYyYKOB.

[TonynpoBogHUKWY. CobOcTBeHHas 151 IIPUMECHas MIPOBOAUMOCTD
noynpoBogHUKOB. CBolicTBa Pp—N-niepexoaa. [loaynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKU TOK B  pacTBOpax MW  paciuiaBax  JJIEKTPOIUTOB.
DIIEKTPONUTHYECKAs TUCCOLUALUSA. DIEKTPOIIU3.



DIIEKTpUUYECKU TOK B Tra3zax. (CaMOCTOATENbHBIM M HECAMOCTOSATEIIbHBIN
paspsan. Monuus. [lnazma.

TexHudeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: aMIepMeTp,
BOJIBTMETP, PEOCTAT, HCTOYHUKH TOKA, OIIJIEKTPOHATrpPEBATENbHBIE MNPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIA THOJ,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOAHUKOBBIN THO]I, TaJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAMPSHKEHUS.

3aBUCUMOCTh COMPOTHUBIICHUS UIUHIPUYECKUX MTPOBOJTHUKOB OT JJIMHBI,
IUIONIA/IM TTONIEPEYHOr0 CEYEHHs U MaTepHala.

CwmernianHoe COeIMHEHUE TTPOBOIHUKOB.

[IpssMmoe wu3MepeHue dIEKTpoABIKYIIeH cuibl. KopoTkoe 3ambIKaHHe
rajbBaHUYECKOTO AJIEMEHTA U OIIEHKA BHYTPEHHETO COMPOTHUBIICHHUS.

3aBUCHUMOCTH COMTPOTUBIICHUS METAIIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTH AJIEKTPOIUTOB.

HckpoBoii paspsal U NPOBOJAUMOCTb BO31yXa.

OIHOCTOPOHHSSI TPOBOJAMMOCTH JIMO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHie pabomuol

N3ydeHne cMemaHHOTO COEAUHEHNS PE3UCTOPOB.

N3mepenue 3neKTpOABMKYIIEH CHIbI UCTOYHHKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexrposusa.

MexnpeaMeTHbIE CBA3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 kimacce OCYyIIECTBISIETCS C
y4E€TOM COJEpIKATEIbHBIX MEXIPEIMETHBIX CBA3€H C KypcaMHU MaTE€MATHKH,
OMOJIOTMH, XUMHUH, Teorpad)uu ¥ TEXHOJIOTHH.

Medsicnpeomemnvle noHamust, CBSI3aHHBIE C M3YyYEHHWEM METOJIOB HAYYHOTO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumores3a, (pu3mdeckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOICHHE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIETh, H3MEPEHUE.

Mamemamuka: pemieHue CHUCTEMbl ypaBHEHUH, JWHEWHas (QyHKIHS,
napabona, runepOona, ux rpadUKu U CBOMCTBA, TPUTOHOMETPHUECKUE (DYHKIIUH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO,
BEKTOPbI U UX MPOEKIMU Ha OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonocus: Mexanndeckoe NBIKEHHE B KMBOU mpuponae, auddysus, ocMoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BHUJIbI TEIUIONEPENAUYH, TEILUIOBOE PABHOBECHE),
ANIEKTPUUYECKUE SIBJICHUS B dKUBOU MPUPOJIE.

Xumus: IUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIllECTBA, MOJIIpHAsl Macca, TeIJIOBbIE CBOMCTBA TBEPABIX TEIl, KUAKOCTEN U



ra3oB, JJEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs IHCCOLMALMS,
rajbBaHUKa.

l'eoepacghus: BTaxXHOCTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABMKEHUI C HCIOJB30BAHUEM MEXAHH3MOB,
y4€T TpEHHs] B TEXHUKE, MOJMIIUIIHUKH, HCIIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JpYrHe), ABUrareilb BHYTPEHHETO
cropanusi, naposasi TypOuHa, OBITOBOM XOJOJIWUIBHUK, KOHJIULIUOHEDP, TEXHOJIOTUU
MIOJIyYEHNsI COBPEMEHHBIX MATEPHUAIOB, B TOM YKCIIE HAHOMATEPHUAIIOB, U
HAHOTEXHOJIOTMH, AJIEKTPOCTATUYECKas 3allluTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHATPEBATEIbHBIE npuOopBHl,
AIEKTPOOCBETUTENbHBIE MPUOOPHI, rabBaHUKA.

11 KJIACC

Pasnen 4. DiiekTpoAUHAMUKA

Tema 3. Macnummnoe none. IneKmpomazHumHas UHOYKUUA

[ToctosiHHBIE ~ MarHuThl.  B3auMojeicTBHE  TOCTOSHHBIX ~ MAarHUTOB.
MarautHoe mosne. Bektop MarHuTHOW HHAYKUMM. [IpuHOMI Cyneprno3unuu
MAarHUTHBIX MMOJIeH. JIMHMM MarHUTHOW WHAYKUMH. KapThHa JWHUM MarHUTHOW
UHIYKUIWHU MOJIS1 IOCTOSIHHBIX MAarHUTOB.

MaruutHOe T10JI€ TMPOBOAHMKA C TOKOM. KapTuHa JNWHUNA WHIYKUHAH
MAarHuTHOTO MOJIA JIMHHOTO NPSIMOIO MPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
IPOBOJIHHKA, KAaTYIIKU ¢ TOKOM. OnbIT OpcTeaa. BzaumonelictBue mpoBOAHUKOB C
TOKOM.

Cuna Amnepa, e€ MOAYJIb U HaIlpaBJICHUE.

Cuna Jlopenna, e€ MoayJib M HampaBieHue. J|BrkeHUE 3apsyKeHHON YaCTUIIbI
B OJHOPOJHOM MarHuTHOM Iose. PaGoTa cuibl JlopeHiia.

SlBneHne BJIEKTPOMAarHUTHOW HWHAYKOWMHM. [loTOK BekTOpa MArHUTHOM
MHIYKIUKU. OJIEKTPOJABHXKYIAA CUJIa HWHAYKIMH. 3aKOH 3JIEKTPOMArHUTHOMU
nanykuuu dapanes.

BuxpeBoe »snekTpuyeckoe Tmoisie. ODIEKTPOABWKYIIAs Cuila HHAYKIUU B
MMPOBOJHUKE, IBUKYIIEMCS IOCTYNATEIbHO B OAHOPOJIHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHaykTHBHOCTh.  SIBIEHME CaAMOMHIYKIMHU. OIJEKTPOJABMXKYILAS — CHJIa
CaMOMHAYKIINH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnuecknue yCTpPOMCTBA M IPAKTUYECKOE MPUMEHEHUE: TOCTOSHHbBIC
MArHuThl, 3JEKTPOMArHUTHI, JJIEKTPOJBUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacTUll, UHIYKIIMOHHAS T€Yb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITYYKa MATHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMY MAarHUTHOTO IOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna AmMnepa.

JevictBue cwibl JIopeH1la Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3NEKTPOMAarHUTHOM MHTYKIIUY.

[Ipasuio Jlenua.

3aBUCHMOCTbD 3JIEKTPOABMKYIIENH CUIIBI MHIYKIHMH OT CKOPOCTH W3MEHEHMS
MAarHUTHOTO MOTOKA.

SIBneHne caMOUHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomol

N3ydeHre MarHUTHOTO NOJISI KATYIIKUA C TOKOM.

HccnenoBanne 1eCTBUS NOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue SBIEHUS 3JIEKTPOMArHUTHON MHAYKIWU.

Pa3nen 5. Kone6anusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazcHuUmMHbsle KOA€0aHUA

Konebarenbnass  cucrema.  CBOOOIHBIE  MEXaHUYECKHE  KoJeOaHUS.
"apmonnyeckue konebanus. [lepuon, wactora, amrumryaa u (aza KoseOaHUU.
[IpyxxuHHBINM MasgTHUK. MaTeMaTHU4EeCKUH MASTHUK. YPaBHEHHE TAPMOHHYECKUX
kosieOanuii. [IpeBpaiienne sHeprun nNpu rapMOHUYECKUX KOJIeOaHUSX.

Konebarenbupiit koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJCOAHUS B
UJCATBHOM KOJeOaTeNbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHMYEeCKUMHU U
ANEKTpOMarHuTHeIMA KonieOanusimu. @dopmyna Tomcona. 3akoH coxpaHEHHS
HHEPTUU B UJCATHLHOM KOJIEOATEIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromux KojeOaHUsX. BrIHY)IeHHbIE MEXaHUYECKUE
kosebanus. Pezonanc. BeIHYXIeHHBIE SJIEKTPOMArHUTHBIE KOIeOaHMUs.

Ilepemennbiii  TOK. CUHYCOMJAIBbHBIM TEPEMEHHBIA TOK. MOIIHOCTB
MEPEMEHHOT0 TOKAa. AMIUIMTYJIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHJIbI TOKAa U
HaIPSKEHUS.

Tpauchopmarop. [IponsBoacTBo, mepenada U NMOTPEOICHNUE AIEKTPUUECKON
SHEPruM. DKOJOTMYECKHUE PUCKHU TMPHU MPOU3BOJCTBE 3JEKTpodHepruu. KynbTypa
HCMOJIB30BAHUS JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA MW NPAKTUUYECKOE MPUMEHCHUE: SIJICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JTUHUH JIEKTpONepe1ay.

Jlemoncmpayuu

UccnenoBanne napameTpoB KojaeOaTeIbHOU cCUCTEMbl (NIPYKUHHBIN HIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne CBOMCTB BBIHYKJIEHHBIX KOJIEOaHUM.

HaGmonenue pesonanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHHUS.

OcuuniorpaMMbl (3aBUCUMOCTH CHJIbI TOKA U HaNPSKEHUS OT BPEMEHHU) s
ANEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3oHanc mnpu mocienoBaTEIbHOM COEIMHEHUU PE3UCTOPA, KaTYIIKU
MHIYKTUBHOCTH M KOHJEHCATOpa.

Mopenb TUHUH 3JEKTPOIepeaayH.

Vuenuueckuii sxcnepumenm, nabopamopHwie pabomuol

HccnenoBanue 3aBUCUMOCTH MEpUOa MajibIX KOJIeOAHUM Tpy3a HA HUTU OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBanre NEepeMEHHOr0 TOKa B ILEeNM M3  [OCJEI0BaTEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMaZHUNIHbLE B0JIHbL

MexaHudeckue BOJIHBI, ycioBUsa pacnpoctpaHeHus. llepuoa. CkopocTh
pacnpocTpaHeHusi W JJIMHA BOJIHBL. [lomepeuHble W MPOJOJIBHBIE BOJIHBI.
Nutepdepentus u nudpaxiys MEXaHUIECKUX BOJIH.

3Byk. Ckopocth 3Byka. ['poMkocts 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMATrHUTHBIE BOJIHBL. Y CIIOBUSI U3IIyYE€HUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B sanekTtpomaruutHoil BosiHe. CBOMCTBA
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEIOMIICHUE, MOJspU3anus, AUPpaKius,
uHTepdepennns. CKOpoCTh 3IEKTPOMATHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHHIX BOJH. [IpMEeHEeHHE 3JE€KTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TeNeBUACHUS. Panuonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuueckne yCTpOWCTBA MU NPAKTHUUECKOE MPUMEHEHUE: MY3bIKAJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBas AUArHOCTMKA B TEXHUKE WU MEAMIMHE, pajaap,
paanonpuéMHUK, TeIEBU30p, aHTeHHa, Tenedon, CBY-neyn.

Jlemoncmpayuu

OObpazoBaHue U pacpoCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHHsI ¥ MPEJIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenne natepdepeHmm u nudpakiini MEXaHHIECKUX BOJTH.

3BYKOBOM pE30HAHC.

HaGnronenne cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMILTUTYION H
4acTOTOU KoJieOaHU.



HccnenoBanne  CBOMCTB  DJIEKTPOMAarHUTHBIX — BOJIH: OTpaKCHUE,
IpesioMJIeHUe, Noaspu3auus, Judpakuus, UHTepPepeHIIHs.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. IIpsMosnHElHOE pacnpOCTpaHEHUE CBETa B
ogHopoaHou cpene. JIyu cBera. ToueuHbId HCTOYHHUK CBETA.

OTtpaxxenue cBeta. 3aKOHBI oTpakeHHs cBeTa. [locTpoeHue m3o0pakeHuid B
IJIOCKOM 3€pKaje.

[IpenomiieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTeb
npeinomiieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yroja MOIHOTO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus cBeta. CroxxHbIM coctaB 0enoro ceera. [[ger.

CobOuparome W pacceuBaromive JuH3bl. ToHkas suH3a. DoKycHoe
paccTosiHUE€ W ONTHUYEeCKash Cujia TOHKOW JnH3BL. [locTpoeHune wn3o0pakeHuil B
coOMparIIMX U paccerBaronux JuH3ax. dopMyna TOHKOW JIMH3BL. YBEJIUUYCHHE,
JaBaeMOe€ JIMH3011.

[Ipenensl TPUMEHUMOCTH T€OMETPUUYECKOM ONITUKH.

BonnoBass ontuka. WuTepdepenums ceta. KorepeHTHblE HCTOYHUKH.
YcnoBuss HaOMOIEHUS MAaKCUMYyMOB M MHUHHUMYMOB B HHTEp(EpEHIIMOHHON
KapTUHE OT JABYX CUH(]A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuusa cBera. dudpakuvoHHas pemeéTka. YClIoBUE HaOMIOACHUS
[JIABHBIX ~MaKCUMyMOB IIpM TAJE€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TUGPaKkIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuueckne yCTpOWCTBA M IMPAKTHUECKOE MPUMEHEHUE: OYKH, JIyma,
doToanmapar, NPOEKIMOHHBIN amnmapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAS
OMNTHKA, TU(PPAKIIMOHHAS PEHIETKA, TOIAPOUI.

Jlemoncmpayuu

[IpssMOMHEWHOE pacCHpOCTPAHEHUE, OTPAKEHHE M MPEIOMIIEHUE CBETA.
OnTudeckue mpuOopsI.

[TonHoe BHyTpEeHHEE OTpakeHue. Moaenb CBETOBOAA.

HccnenoBanne cBOMCTB M300pakKeHM B IMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne natepdepeHum ceera.

Hab6mronenne nudpakmum ceera.

Hab6monenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ HOMOIIbIO TPU3MBI.

[Tomy4yenwue crekTpa ¢ TOMOIIEI0 TUGPAKITHOHHON PEIIETKH.

HabGnronenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomuwl



N3mepenue nmokasaresns NpeaoMIIeHUS CTEKIIA.
HccnenoBanue cBOWCTB M300paKeHUI B JTMH3AX.
HaGmonenue nucnepcuu ceera.

Pa3nen 6. OcHOBBI cieMAJIbHON T€OPUH OTHOCUTEIbHOCTH

['paHuubl  NPUMEHUMOCTH  KJIACCMYECKOM  MexaHukuh.  llocTynmarel
CIIEUAIBHOW TEOPHUH OTHOCHUTEIIBHOCTU: HWHBAPUAHTHOCTH MOJIYJIS CKOPOCTH
CBETa B BAKyyM€, IPUHIUI OTHOCUTEIBbHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpalLIECHUE
JUUTAHBI.

DHEPrusi ¥ UMIYJbC PEIITUBUCTCKON YaCTHULIBI.

CBs3b MACChI C PHEPTUEN U UMIYJIbCOM PEIATUBUCTCKOM YaCTUIIBI. DHEPTUs
TTOKOSI.

Pa3nen 7. KBantoBasi puzuka
Tema 1. Dnemenmul Keanmoeoii oNMUKU
®ortonsl. ®opmyna [lnanka cBsi3u s3HEpruu GOTOHA C €ro YaCTOTOM. DHEPrus
U UMIyJbC (POTOHA.
OtkpeiTue u uccienaopanue Gorodrddexra. OnbiTel A. I'. CtoneToBa. 3aKOHBI

dotoaddexra. YpaBHenue DunmTeriHa mist horodddekra. «KpacHas rpanuiar
doTorddexra.

JaBnenue ceera. Onwitel I11. H. JIeGenena.

XUMHYECKOE JIEMCTBUE CBETA.

TexHuueckne yCTpOWCTBA W MPAKTUYECKOE TpUMEHEHHe: (OTOIIEMEHT,
dboTomaTUMK, COJIHEUHAsi OaTapes, CBETOIUOI.

Jlemoncmpayuu

®dotor(pdeKT Ha YyCTAaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3akoHOB BHENTHETO (poTodd dekra.

Ceeroguog.

Conneunas 6atapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHIO 0 -H4aCTHIL.
IInanerapnas Mmopmens aroma. Iloctynatel bopa. M3nydyeHue u mnorionieHue
¢boTOHOB mpW mepexojie aToMa C OJHOTO YPOBHSI DHEPrHUM Ha Jpyroil. Bumbr
cnekTpoB. CHEKTp ypOBHEW SHEPrUU aTOMa BOJOPO/IA.

BosnoBbie cBoiicTBa yactuil. Bonubl ne bpois. KopnyckyisipHO-BOJTHOBOM
TyaJii3M.

CnoHTaHHOE U BBIHYKJICHHOE U3JIy4YECHUE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHHUE: CIEKTPalbHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JUIMHBL BOJIHBI JIa3epa.

Habmronenne nmHeRvaTbIX CIEKTPOB U3TyUEHHUS.

Jlazep.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomuwl

HaGmronenue nuHevaToro cnekrpa.

Tema 3. Amommnoe aopo

OKCIIEpUMEHTBI, JTOKA3bIBAIOIIME CJIOKHOCTh CTpOeHHs sapa. OTKpbiTHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopaa mo  ompeneneHuiro  cocTaBa
paanoakTUBHOrO u3nydenus. CBoiicTBa anbda-, Oera-, ramma-u3ayyeHus.
Brnusinue paanoakTUBHOCTH Ha JKUBbIE OPTraHU3MBbI.

OtkpeiTHE TIpOoTOHA M HeWTpoHa. Hykmonnas monens siapa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe uncio sapa. M30Tonsl.

Anbda-pacnan. DNEKTpOHHBIK U TMO3UTPOHHBIM Oera-pacman. ['amma-
U3JlydeHue. 3aKOH paJuoakTUBHOIO pacnaja.

DHeprust CBs3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT Macchl siapa.

SnepHble peakuuu. Jlenenue u CUHTE3 s1I€Ep.

Anepnsiii peaktop. Tepmosimepubiii cunTe3. [IpoGieMbl U TEPCHIEKTHBBI
AIEPHON PHEPTETUKU. DKOJOTUYECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTULbl. OTKPHITUE TO3UTPOHA.

Mertonbl HAOJIIOIEHHS ¥ PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.

dyHaaMeHTadbHbIe B3auMoAeicTBus. EAMHCTBO hrsnyeckoit KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHUE: JO3UMETP, Kamepa
BuiibcoHna, siepHbIi peakTop, aToMHast bomoa.

Jlemoncmpayuu

CU€TynK HOHU3UPYIOUIUX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomol

HccnenoBanne TpekoB YacTHIl (110 TOTOBBIM oTorpadusim).

Pa3nen 8. Dy1eMeHTHI ACTPOHOMHUM U ACTPOPU3UKHU

DTanbl pa3BUTHS acTpoHOMUU. [IpuKkiIaniHOE U MUPOBO33PEHUECKOE 3HAUCHHUE
aACTPOHOMUH.

Bun 3Bé3maoro neba. Co3Be3gusi, sSpKHe 3BE3NBI, IUIAHETHI, MX BHIMNMOC
JIBIDKCHHE.

ConHeuHas cucreMa.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CoiHila U 3BE3L.
3BE31bI, X OCHOBHBIE XAPAKTEPUCTUKHU. JlnarpamMma «CHEKTPaJIbHBIA KIIACC —
CBETHUMOCTB». 3BE3AbI TJIABHOM ITOCJIEIOBATEIBHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTBY JIJIsI 3BE3]] TJIaBHOM MOCJIEA0BATEILHOCTU. BHyTpeHHEE CTpoeHUE



3B€31. COBpEeMEHHBIE MPEICTABICHHUS O MPOUCXOKACHUM U 3Bosonnu ConHua u
3BE3/. DTambl )KU3HU 3BE3].

Mnineunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne u nBuxenue CosHIA B
IN'anaktuke. Tunel rasakTuk. PagvoramakTuky U KBasapbl. YEpHBIE OBIPBI B sAApax
raJaKTUK.

Bcenennas. Pacmupenue Beenennoii. 3akon Xa66sa. Pazberanue rajakTuk.
Teopus bosbiioro B3peiBa. PenukToBOE U3IIyYEHHUE.

Macmtabnas ctpyktypa Beenennoil. Meraranakruka.

Hepeménnbie npo6iemMbl aCTPOHOMUMU.

Vyenuueckue nabnooenus

HaGmonenusi HeBOOPYKEHHBIM TJ1a30M C HCHOJIb30BAHUEM KOMIIBIOTEPHBIX
OPUJIOXKEHUM I ONpe/ieNieHus MOJIOKEHUSI HeOECHBIX O0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOTYUIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon Jlynsl, manet, Muieunoro I1yTu.

O6o0maromnee NOBTOPEeHNE

Ponb Qu3ukm U acTpOHOMHM B SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATHYECKOM chepax AesTeNbHOCTU YeT0BEKa, POJib U MECTO (PU3UKHU
¥ aCTPOHOMHUU B COBPEMEHHOW HAYYHOUM KapTHHE MUpa, POJib (GU3UUECKON Teopuu
B (GOpMHpOBAaHUM TPEJCTAaBIEHUNH O (U3MYECKOM KapTUHE MHUpa, MECTO
¢usznueckoi KapTUHBI MUpa B O0IIEM psy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIE CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsA B 11 Kilacce oCyIIeCTBISIETCS C
Y4ETOM COJEPKATENBHBIX MEXIIPEAMETHBIX CBS3€H C KypcaMH MAaTEMAaTHUKH,
OMOJIOTMH, XUMHUH, Teorpad)uu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle noHamust, CBSI3aHHBIE C M3YyYEHHWEM METOJIOB HAYYHOTO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumore3a, (pu3myeckas BeIMYMHA, 3aKOH,
Teopusl, HAOMIOICHHE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIENb, H3MEPEHUE.

Mamemamuka: pemieHHE CHUCTEMBl YPABHEHUH, TPUTOHOMETPUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOKJIECTBO, BEKTOPBI M HMX NPOEKIMU HAa OCH KOOPAMHAT, CIO0KECHHE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (DYHKIUH, MPU3HAKH MOAO00US TPEYrOJIHHUKOB,
oTpeseNieHUe IO MIIOCKUX GUryp U 00bEMa Tell.

buonozus: >nekTpuyeckue SBICHHS B JKMBOW MPHUPOAE, KoJieOaTeIbHbIE
JNBH)KEHUS B )KMBOW MPHUPOJE, ONITUYECKUE SIBJICHHUS B )KUBOW MPUPOJE, ACHUCTBUE
paanranuy Ha )KUBbIE OPTaHU3MBL.

Xumus: CTpOEHHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsE CTPYKTypa TBEPBIX
TEN, MEXaHUu3Mbl OO0pa30BaHUSl KPUCTALUIMYECKOM pEIIETKH, CHEKTpaJbHbIN
aHaJn3.



l'eocpaghus:  marHUTHBIE TIONIOCA 3€MJIM, 3aJ€XKH MArHUTHBIX Py,
(poTochEMKA 3eMHOM MOBEPXHOCTHU, MPEACKAZAHUE 3EMIIETPICEHUI.

Texnonocusa: ITVMHUW DJICKTPOIEpeAad, TIEHEpaTop IEPEMEHHOrO TOKa,
ANEKTPOABUTATENb, WHAYKLIMOHHASA I€4b, pajap, PaguONpUEMHUK, TEIEBHU30D,
anteHHa, tenedoH, CBY-meub, NpOEKIMOHHBIN amnmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenne yueOHoro mpenmera «DPu3nMka» Ha ypOBHE CPEAHETO OOIIETro
oOpazoBanus (6a30BbI YPOBEHB) JOIKHO OOECIEUUTh JOCTHUKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METANIPEIMETHBIX U MTPEAMETHBIX 00pPa30BaTEIbHBIX PE3yJIbTAaTOB.

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIC PE3YbTAThl OCBOCHUS yueOHOro npeaMera «Ou3nKay JTOTKHBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYyYarolmUXCSd PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW MO3UIIUEH JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PacCIIMpPEHUE >KU3HEHHOTO
OTBITa W OMbBITA JEATEILHOCTH B MPOIIECCE peain3allid OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEIILHOU JICSITEIIbHOCTH, B TOM YHCJI€ B YaCTH:

1) rpaskIaHCKOr0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTD IPAXKTAHCKON MO3UITUN 00YUYAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUHUCKOTO OOIIECTBA;

OPUHITHE  TPAAUIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAHUCTUYECKUX |
JEMOKPAaTUYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO AESATEIBbHOCTh B MHTEpPECAX TPaXTAaHCKOTO
oO0IIeCTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTeIbHON OpraHu3alluy;

YMEHHUE B3aUMOJIECTBOBATH C COLUAIBHBIMA HHCTUTYTaMHU B COOTBETCTBUU C
uX (QyHKIMSIMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NAaTPHOTHYECKOT0 BOCTIMTAHUS

c(hopMHUPOBAaHHOCTH POCCUHCKOU TPaXIaHCKOMN WJICHTUYHOCTH,
MaTpUOTU3MA;

LEHHOCTHOE OTHOILIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTUKEHUSIM
POCCHICKUX YUEHBIX B 0071aCTH (DU3UKU U TEXHUKHU;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMMOBEICHUS;

CIIOCOOHOCTH OIIEHWBATH CUTYAITMIO ¥ MPUHUMATh OCO3HAHHBIC PEIICHMS,
OpUEHTHPYSACh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B
NESTENbHOCTHA YYEHOTO;

OCO3HAHHUE JJUYHOTO BKJIA/Ia B MOCTPOEHUE YCTOMUMBOTO OyAYIIErO;

4) 3¢TeTHYeCKOr0 BOCITUTAHUS:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
MPUCYIIETO (PU3UUECKON HAyKe;



5) Tpy/10BOT0 BOCTIUTAHMS :

MHTEPEC K Pa3IMYHBIM cepaMm NpodecCUuOHAIBbHONU IEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKON M TEXHUKOH, YMEHHUE COBEPIIATh OCO3HAHHBIN BBIOOD
Oynymieit mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0OpPa30BaHUIO U caMOOOpa30BaHUIO B 00JIaCTU
(bU3UKHM HA IPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rH4ecKOro BOCIUTAHHUS:

c(OpPMHPOBAHHOCTh JKOJOTUYECKOH KYyJIbTYpbl, OCO3HAHHE TIJI00AIBHOIO
XapakTepa FKOJIOTHYECKUX Ipooiem;

IJIAHUPOBAHUE U OCYLIECTBIICHUE ICUCTBUM B OKPYKAIOLIEH CPEJE HA OCHOBE
3HAHMS 11eJIeld YCTOMYMBOTO Pa3BUTHS YEIOBEUYECTBRA,;

pacHIMpeHre OIbITa JeATEIbHOCTH HKOJOTMYECKOW HalpaBiIeHHOCTH Ha
OCHOBE MUMEIOIIMXCS 3HAaHUH 10 (PU3UKe;

7) HIEeHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKHU;

OCO3HAHHME LIEHHOCTHM HAay4YHOW JAEsTeNIbHOCTH, TOTOBHOCTH B TPOIECCE
u3ydeHus: (QU3UKU ~ OCYHIECTBIISITH  MPOCKTHYID U HCCIEI0BATEIIbCKYIO
NEeATEIbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIe TelCTBHS
ba3oBble Jornueckue AecTBUA:
CaMOCTOSITETFHO  (DOPMYJIMPOBaTh M aKTyaJM3WpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPE/ICTISATh MENU NIEeATEITHPHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH UX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYUST B pacCMaTpPUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh TUTAH pEHICHUS MPOOJIEMBbI ¢ YYETOM aHalW3a UMEIOIUXCS
MaTepHAbHBIX 1 HEMaTepUaIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B IEITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3yJIbTATOB
IIEJI5IM, OIICHUBATh PUCKH MOCIIEACTBUIN ACSATEIbHOCTH;
KOOPJMHUPOBATh ¥  BBIMOJHATH pabOTy B  YCIOBUAX  PEATBbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aWUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIUICHHUE MPU PEIICHUN KU3HECHHBIX MTPOOJIEM.
Ba3oBble ucciienoBaTe/bCcKHe JelCTBUSA:
BJIQ/ICTh HAYYHON TEPMUHOJIOTHEH, KIIFOUCBHIMUA TIOHATHIMHU U METOJIAMU
bu3nUecKol HAyKH;



BJIJIETh HaBBIKAMH Y4E€OHO-MCCIIEIOBATEILCKON M MPOCKTHON JEITeIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pelIeHHs 3aJad (U3MUYECKOTO COJEp)KaHWs, MPUMEHEHHUIO Pa3INYHbIX
METOJIOB TIO3HAHUS;

BIAJIETh BHJAMHU JEATEIBHOCTH IO TIOJYyYEHUIO HOBOTO 3HAHHA, €Tr0
WHTEpIpETaluy, MPeoOpa3oBaHUI0 M TPHUMEHEHHIO B PAa3IMYHBIX Y4EOHBIX
CUTYallUsIX, B TOM YUCJIE IPU CO3JJaHUU y4EOHBIX TPOEKTOB B 001acTH (PU3UKH;

BBISIBIIATh TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyalU3UpOBaTh 3ajady,
BBIJIBUTaTh THUIOTE3y €€ peIIeHHs, HaXOAWTh apryMEHTHI JJIs JI0Ka3aTelIbCTBa
CBOMX YTBEP)KJICHUH, 3a1aBaTh MapaMeTpbl U KPUTCPUU PEIICHHS,

aHAIM3UPOBATh TMONYYCHHBIE B XOJE pEHICHHs 3aJadd pe3yJbTaThl,
KPUTHYECKU OLIEHWBATh MX JOCTOBEPHOCTbH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (OPMYIMPOBATh COOCTBCHHBIC 3aJadydl B 00pa3oBaTEIBHOMN
AESITETLHOCTH, B TOM YHCIIE TIPY U3yYCeHUHU (DU3HKH;

JaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, OLICHUBATh IPHOOPETEHHBIN OTIBIT,

yMETh TICPEHOCHTh 3HAHUS 1O (QU3UKE B MPAKTHYECKYIO 001acTh
KHU3HEICITCITLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUT'aTh HOBBIE UJIEH, ITpEIaraTb OPUrHHAIbHbIE MIOAXO0/IbI U PELLICHUS;

CTaBUTb MIPOOJIEMBI U 33J1a4M, JOIyCKAIOIINE aJbTePHATUBHBIEC PEILICHUS.

Pab6ora ¢ unopmanueii:

BJIJIETh HABBIKAMU MOJy4YEHUs MHPOpMAIUU (PU3UUYECKOIO COJEpKaHUS U3
UCTOYHHMKOB PpA3HbIX THUIIOB, CaMOCTOSTEIbHO OCYIIECTBISATH IOMCK, AaHAJU3,
CUCTEMAaTU3alMI0 U UHTEPIpEeTalui0 MH(OpPMAlMU pa3INYHbIX BUIOB U (OpM
HpEeCTaBIICHUS;

OLIEHUBATh JI0OCTOBEPHOCTH MH(OpMaLUY;

UCMOJb30BaTh  CPEACTBa  HMHMOPMAIMOHHBIX M KOMMYHMKAI[MOHHBIX
TEXHOJIOTUNA B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTraHU3alMOHHBIX
3aja4 ¢ coOdIoieHHeM TpeOOBaHMN HPrOHOMHUKHM, TEXHUKH O€30MacHOCTH,
TUTUEHBI, PECypcocOEepeKeHHs, TMPaBOBBIX M  3TUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30TMTaCHOCTH;

CO3/1aBaTh TEKCThl (M3MUECKOTO COJCp)KAaHUS B Pa3IUYHbIX (opMarTax c
yu€TOM Ha3zHa4YeHUsA MH(POPMAIMH U IEJIEBOM ayIUTOPUH, BEIOUpasi ONTUMAIbHYIO
(dopmy mpencTaBiIeHUs U BU3yaTU3alliu.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA:
OCYIIECTBIISITH OOIIIEHHE HA YPOKAaX (PU3UKK U BO BHEYPOUHOU AESATEILHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(MJIUKTHBIX CUTyalldd U  CMST4aTh
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTMYHO U3JIAraTh CBOIO TOYKY 3PEHUS C HCIOJb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHMMAaTh U MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW UM HMHAUBUIYAJIbHOU
paboThI;

BbIOMpATh TEMATUKY M METOJbl COBMECTHBIX NEUCTBUA C Y4YETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KaXKOT'0 YJCHA KOJIJICKTUBA,

IpUHAMATh LEJIM  COBMECTHOW  JCATENIIbHOCTH, OpPraHU30BBIBATHL U
KOOPJIVUHUPOBATh JEUCTBUA IO €€ NOCTHKEHUIO: COCTABIIATH IUIAH JCHCTBUU,
pacnpenensiTh poiu ¢ Y4ETOM MHEHMHM YYaCTHHUKOB, OOCYXAaTh pe3ylbTaThl
COBMECTHOW paboThI;

OLICHUBATh KAayeCTBO CBOEr0 BKJIaJa W KaXKJAOINO YYaCTHHKAa KOMaHIbl B
001t pe3yapTaT o pa3padOTaHHBIM KPUTEPUSIM;

pejjaraTb HOBBIE IPOEKTHI, OLEHMBATh MAEU C I[O3ULUHUA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAUYUMOCTH;

OCYILIECTBIIATh ITO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B Pa3IUYHBIX
CUTYalUIX, MPOSBIIATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUITUATUBHBIM.

PerysiTUBHBIE YHUBEPCAJIbHbIE yUeOHbIE 1eiicCTBUSA
Camoopranusanus:

CaMOCTOSATEIILHO OCYIIECTBIISATH MO3HABATENIBHYIO JESITENIbHOCTh B 00JacTH
Gu3MKH W acCTPOHOMUH, BBISBISATH MPOOJIEMBbI, CTaBUTh U (HOPMYITUPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHHS MTPAKTUYECKON pabOThl C YYETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEATTOYTCHU;

JABAaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacHIMpATh PaMKUA y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUI;

nenaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTh 3a peLIeHHUE;

OIICHUBATh MPUOOPETEHHBIH OIIBIT;

CIoCcOOCTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO JPYAWIMH B OOJACTH
(M3UKH, TTOCTOSHHO MOBBIIIATH CBOK 00pa30BaTEILHBIN U KYIbTYPHBI YPOBCHB.

CaMOKOHTPOJIb, IMOIUOHATBbHbIN HHTE/JIEKT:

JaBaTh OLICHKY HOBBIM CHUTYAallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJbTATOB LIENISIM;

BJIQJICTh  HABBIKAMHU  TIO3HABAaTEIbHOW  pedJIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JEHUCTBUA M MBICIUTENbHBIX MPOLECCOB, HMX pe3yJIbTaTOB U
OCHOBaAHUI;

WCIIOJIB30BaTh MPUEMBI peieKCUM AJisl OLICHKU CUTYyalliu, BbIOOpa BEPHOTO
pelieHus;



YMETh OIICHUBAaTh PHUCKHM W CBOCBPEMCHHO TPUHUMATHh DEIICHUS IO WX
CHI)KCHHIO;

MpPUHUMATh MOTHUBBI W apTyMEHTBI JPYTHX TIPU aHAIW3E pe3yIbTaTOB
TeSTETHHOCTH;

NPUHUMATH ce0s, TOHUMAask CBOM HEIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHUBBI M apryMEHTHl JAPYTMX TPH aHajJu3e pPe3yJIbTaTOB
TESATEITHHOCTH;

IpHU3HABATh CBOE TIPABO U MPABO JPYTUX HA OMIMOKH.

B mporecce MOCTHKEHUS JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAMMBbI
no ¢u3MKe A YPOBHA CpPEIHEro oOIero oo0pa3oBaHus y OOydYaromuxcs
COBEPIIECHCTBYETCS AMOITMOHAIbHBIN WHTEIIIEKT, MIPEAMOIar afoIui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUs, BKIIFOYAOIIETO CIOCOOHOCTh TIOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHWE, BUJCTh HAINPABJICHUS Pa3BUTHS COOCTBCHHOW IMOIIMOHAILHOM cephl,
OBITH YBEPECHHBIM B ce0e;

CaMOpETYyJIMPOBAaHMS, BKIIOYAIOIIET0 CAaMOKOHTPOJIb, YMCHHE NPHHHMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHME, CIIOCOOHOCTh aJalTHPOBATBCI K
SMOIMOHAIBLHBIM U3MEHCHHUSIM | MPOSIBISATH THOKOCTb, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHXKEHHUIO IeNId U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE JEeWCTBOBATh HUCXOJs M3 CBOMX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh 3MOILIMOHATIBHOE COCTOSIHHE
IPYTuX, YYUTBIBaTh €ro TMpPH OCYIIECTBIEHUU OOUIECHUS, CIIOCOOHOCTh K
COUYBCTBHUIO U COIEPEKUBAHUIO;

COILIMAJIbHBIX HaBBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTh BHICTPANBATh OTHOIICHUS
C IPYTUMHU JIOABMU, 3800 TUTHCS, TIPOSBIISATH HHTEPEC U pa3peiaTb KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI

K konny obOyuenus B 10 kiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPAXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUH:

JEMOHCTPUPOBATh HAa TPHUMEPAX poJib U MecTo (pu3uku B (PopMUpOBAHHUH
COBPEMEHHOM HAy4YyHOW KAapTHUHBI MUpAa, B PAa3BUTUU COBPEMEHHOW TEXHHUKUA U
TE€XHOJIOTHH, B MPAKTUYECKON IESITEIbHOCTH JIOIEM;

YUUTHIBATh TPAHULBl NPUMEHEHUS HW3YUYEHHBIX (PU3UUYECKHX MOJEIICH:
MaTepHualibHasi TOYKa, MHEPIMATbHAS CHCTeMa OTCUéTa, a0CONIOTHO TBEPIOE TEIO,
WJICAIBHBIN Ta3, MOACIU CTPOCHUS Ta30B, )KUIAKOCTENM W TBEPABIX TEJ, TOYCUYHBIN
ANEKTPUYECKUI 3aps]l IPU pelieHnr PU3NUECcKuX 3aa4;

pacro3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHHMKH, MOJIEKYJISPHO-KUHETHYECKOW TEOPUU CTPOECHHUS BEIIECTBA U



AJEKTPOJUHAMUKNA: PABHOMEPHOE W  PABHOYCKOPEHHOE  MPSAMOJMHEHWHOE
JBIDKEHHE, CBOOOJHOE TaJICHHE TEeJ, JIBI)KCHUE IO OKPYKHOCTH, HWHEpIHUS,
B3auMojiericTBue Tel, Auddy3usi, OPOyHOBCKOE NBUKEHUE, CTPOCHUE KUIKOCTEH
1 TBEPJIBIX TEJ, U3MEHEHUE 00bEMA TEJl MPU HarpeBaHUU (OXJIAXKICHHUH ), TETNIOBOE
paBHOBECHE, HCHAPEHUE, KOHJCHCALMs, IUIABICHUE, KPUCTAIIM3ALNS, KUIICHUE,
BJIAJKHOCTH BO3/1yXa, MOBBIIIEHUE JABJICHUS T'a3a MPU €r0 HArPEBAaHUU B 3aKPBITOM
COCyZle, CBS3b MEXAY MapaMeTpaMu COCTOSIHHSI Ta3a B  M30Ipoleccax,
AJIEKTPU3ALUS TEJI, B3AUMOJCHCTBUE 3aPsJIOB;

OMHUCHIBATh MEXAHUYECKOE JIBMKEHUE, UCTOJB3Yysl (HU3UYECKUE BEIMYUHBI:
KOOpAWHATA, NyTh, MEPEMENICHHE, CKOPOCThb, YCKOPEHHE, Macca Teja, CHia,
UMITYJIC Tela, KUHETUYECKAsl SHEPrusi, MOTCHUHAIbHAS DHEPIrus, MEXaHUYeCKas
paboTa, MeXaHMYeCKass MOIINHOCTh, NPU ONHCAaHWU TMPABWIHHO TPAKTOBATH
(bU3UYECKU CMBICIT HCTOJB3YEeMbIX BEIUYMH, MUX OOO3HAUYCHHS U EIUHUIIBI,
HAXOJUTh (POPMYJIbI, CBSI3BIBAIOIIUE AAHHYIO (DU3NUYECKYIO BEJIUYUHY C JPYTUMH
BEJTMYMHAMH,

ONUCHIBATh M3YUYEHHBIC TEIJIOBbIE CBOWCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCTIONB3ysl (U3UYECKHE BEJIMYMHBI: JaBJICHUE Tas3a, TeMmIepaTypa, CpeaHss
KMHETUYECKasi PHEPTUSI XaOTUYECKOrO JABUXKEHHUS MOJIEKYJ, CPEIHEKBapaTUUHAS
CKOPOCTh MOJIEKYJI, KOJMWYECTBO TEIUIOTHI, BHYTPEHHSIs HHEprus, paboTa rasa,
KO3(p(UIIMEHT TOJIE3HOTO JIEWCTBUS TEIJIOBOTO JIBUTATENsS; TPU OMHCAHHUH
NPAaBWIBHO TPAKTOBaTh (PUBMYECKHM CMBICT HCHOJIB3YEMBIX BEIUYUH, HX
0o0O3HaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJBI, CBS3bIBAIOIIME JaHHYIO
(GU3MUECKYI0 BEJIMUUHY C IPYTUMU BETUYUHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUECKHE CBOKMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYECKUe BEIUYMHBI: IJICKTPUUECKUNA 3aps/l,
ANEKTPUUYECKOE MOJIE, HAMPSKEHHOCTh MOJIS, TOTEHIMA, PA3HOCTh MOTEHIINAJIOB;
IpU OINWCAHWU TPABWIBHO TPAKTOBATh (PU3UYECKUIA CMBICT HCIOJIB3YyEMbIX
BEJIMYMH, MX OOO3HAUEHUS U EIUHUIIBI; yKa3bIBaTb (POPMYIIbI, CBS3BIBAIOIIHE
TaHHYI0 GU3UUECKYI0 BEIMUYHUHY C APYTHUMH BEIMUYNHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl W SIBICHUS, UCIONB3Yys (pu3nyeckue
3aKOHBI W MIPUHIMUIIBL: 3aKOH BceMupHOro tsarotenus, I, I u I 3akonst HeroToHa,
3aKOH COXpaHEHUs MEXaHMYECKOM DSHEPruM, 3aKOH COXPaHEHUS HUMIYJIbCa,
MPUHIHUIT CYNEPNO3ULUNA CWJI, NPUHIUII PABHONPABUS HWHEPIUMATIBHBIX CHUCTEM
OTCYETA, MOJIEKYJISIPHO-KMHETUYECKYD TEOPUIO CTPOEHHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEHEN KMHETHUYECKOW SHEPTUHU TEIUIOBOTO JABHXKEHUS MOJIEKYJI C
aOCOIOTHOM TeMIlepaTypoil, IEPBbIN 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHCHHUS
AJEKTPUYECKOTO 3apsana, 3akoH KyloHa, mpu 53TOM pas3inyaTh CIOBECHYIO
(GOpMyYyITHUPOBKY 3aKOHA, €r0 MAaTeMaTH4YEeCKOE BbIPAXKEHUE U YCIOBUS (FpaHUIbI,
00J1acTH) IPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPHHIMIIBI JACHCTBHS MAIllMH, TPHOOPOB U
TEXHUYECKUX YCTPOMCTB; pazinyaTh YCJIOBHUS UX 0€30MacCHOTO HCIOJIb30BAHUS B
MOBCEIHECBHOM XU3HU;

BBITIOJIHSITh JKCIIEPUMEHTBHI MO HCCIENOBAHUIO (U3UYECKUX SIBICHUN W
MPOIIECCOB C HCMOJB30BAaHUEM TMPSIMBIX M KOCBEHHBIX H3MEPEHUM, MpU 3TOM
dbopmynupoBaTh mpodiieMy/3ajadyy U TUNOTE3y Y4eOHOTO  IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOPYIOBaHMs, MPOBOAUTH OMBIT U
dbopMyITHUpOBATH BHIBOJIBL;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHUS (PU3NUCCKUX BEIIMYWH, TIPU
ATOM BBIOMpPATh ONTHUMAJBHBIA CIOCOO W3MEPEHHUS W HCIOJIh30BaTh W3BECTHHIC
METO/bI OLIEHKHU TOTPEITHOCTEN U3MEPEHUI;

UCCIEJOBATh  3aBUCUMOCTH  MEXAYy  (U3WYECKUMHU  BEJIMYMHAMU  C
UCIIOJIb30BAHUEM TPSMBIX HM3MEPEHUM, MPU ATOM KOHCTPYUPOBATH YCTAHOBKY,
(dbuKCUpOBaTh PE3yNbTAThl TMOJYYCHHOW 3aBUCHUMOCTH (PU3MUYECKUX BEJIUYUH B
BU/JIE TaOIUI] ¥ TpadUKOB, JIeJaTh BHIBOJIBI IO PE3YyIbTaTaM MCCIICI0BAHUS;

co0JIro1aTh MpaBmwia 0E30MacHOro Tpyjaa MpU MPOBEACHUU UCCIEIOBAHUN B
paMKax ydeOHOTro OKCIEepUMEHTa, Yy4eOHO-UCCIEIOBATEIBLCKONM U MPOCKTHOU
JEATeTbHOCTH C MCTOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHMS;

pemiatb pacy€THBIE 3aJaydl C SBHO 3aJlaHHOM (DU3MYECKOM MOJIENbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIKM3a YCJIOBUA 3aa4H
BbIOMpaATh (HU3MYECKYI0 MOJIENb, BBIACIATh (PU3NYecCKUe BETUYUHBI U (HOPMYIIBI,
HEOOXOUMBbIe ISl €€ pelleHusi, MPOBOJUTh PACUETHl U OLIEHUBATh PEATbHOCTD
MOJIYYEHHOT'0 3HAYeHUS (PU3UUECKON BEIIMYUHBI,

penaTh Ka4eCTBEHHBIEC 3a/1a4i: BHICTPAUBATh JJIOTUYECKH HEMPOTUBOPEUUBYIO
[EMOYKY PACCYXIACHHN C OMOpod Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
bu3uvecKue sIBICHUS,

UCIIONIb30BaTh ~ MPU  PEIIEHWHM  y4eOHBIX  3aJad  COBPEMEHHBIC
WH(GOPMAIIMOHHBIE TEXHOJIOTHH IS TIOMCKA, CTPYKTYPUPOBAHMS, HHTEPIIPETAIIIU
U TpEeJCTaBICHUS y4eOHOW U HAYyYHO-TIOMYJSIPHONW MH(GOPMAIINH, TTOTYyYECHHON 13
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKH aHATTU3UPOBATH TOTyIaeMyt0 HHPOPMAIIUIO;

IPUBOJUTH MTPUMEPHI BKJIaJa POCCUUCKHUX U 3apPYOCKHBIX YUEHBIX-(DU3UKOB B

pa3BuUTHE HAyKd, OOBSICHEHUENPOLIECCOB OKPYKAIOLIEr0 MHUpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHWS MO (U3UKE B TOBCETHEBHOW KU3HH
Tt o0ecredeHus: 6e30macHOCTH MPpU O0parieHuu ¢ TprUOOpPaMu M TEXHHYESCKIUMHU
YCTPOMCTBAMH, JJIsI COXPAHEHHUS 3[I0POBbS U COOIIOJEHUS] HOPM IKOJIOTUYECKOTO
MOBEJICHUS B OKPYKAIOIIEN CPEIE;



paboTath B TpyHme C BBHINOJHEHHEM pPa3HYHBIX COLHUAIBHBIX POJIEH,
IUTAHUPOBAaTh pPabOTy TPYNIbl, PAMOHATBHO pACIPENETATh OOS3aHHOCTH H
IUTAHUPOBATDH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYallUAX, aJCKBATHO OICHUBATH
BKJIaJ] K&KJIOTO U3 YYaCTHUKOB TPYTIIBI B PEIICHUE pacCMAaTPUBAEMON MPOOIIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE TOJIKHBI OTPakaTh CHOPMHUPOBAHHOCTH Y O0YUAOIIUXCS YMEHHI:

JEMOHCTPUPOBATh Ha MpHUMEpax pojb U MecTo (QU3uKU B (HOopMHpOBaAHHUH
COBPEMECHHOM HAy4yHOM KAapTUHbI MUpa, B Pa3BUTUU COBPEMECHHON TEXHUKU U
TEXHOJIOTUH, B TPAKTHYECKON NEATEITHHOCTH IIOJIH, IETOCTHOCTh U EAMHCTBO
¢u3ndIecKoil KapTUHBI MUPA,

YUUTHIBATh TPAHUIBI TPUMCHCHHS W3YYEHHBIX (PU3NYSCKUX MOJICIICH:
TOYCYHBIN AIEKTPUUYCCKUH 3apsl, Tyd CBETa, TOYCUHBIH UCTOYHHUK CBETA, siACpHAs
MOJIelb aTOMa, HYKJIOHHAs MOJIENIb aTOMHOTO sApa NpHU pelieHUH (U3NISCKUX
3ajay;

pacmo3HaBath (pu3nUecKue sBICHUS (MPOIECChl) U OOBSICHATH X Ha OCHOBE
3aKOHOB JJICKTPOAMHAMHUKH W KBAHTOBOW (DM3MKH: AJIEKTPUUECKAs MPOBOJUMOCTb,
TETNIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JIEHUCTBUS TOKA, B3aMMOJICHCTBHUE
MarHuTOB, DJEKTPOMAarHWTHas WHIYKIUS, JCHCTBHE MArHUTHOTO TIOJIA Ha
NPOBOAHUK C TOKOM U JBIDKYIIMKCS 3apsj, 3JEKTPOMArHUTHBIE KOJEOaHUS U
BOJIHBI, MPSAMOJUHEHHOE pAaCIpPOCTPAHEHHE CBETa, OTPaKEHHE, IpPEIOMIICHHUE,
uHTepdepennus, audpakuds W TOJApU3alMs CBETa, JHCIEpCUs CBETa,
doToanekTpuueckuii 3pdext (pororddekrt), cBeToBOE NaBlieHHE, BOZHUKHOBEHHE
JUHENYaTOro CHeKTpa aToMa BOJOPOJA, €CTeCTBEHHas U HCKYCCTBEHHas

PaIHOAKTUBHOCTb;
ONKUCHIBATh W3YUYEHHbIE CBOWCTBA BEUIECTBA (IIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYI0  MPOBOJMMOCTb  pPa3IW4HBIX  Cped) U

ANEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), HUCMOJB3Yyd (DU3UUYECKUE BEIMYMHBI:
AJIEKTPUYECKUM 3apsji, CWJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, JJIEKTPUYECKOe
COTPOTHBIICHHUE, PA3HOCTh MOTCHIIMAJIOB, AJIEKTPOJABIKYINAs cuia, paboTa Toka,
WHIYKIMS MarHUTHOTO TMOJs, cwia Ammnepa, cuia JlopeHua, WHAYKTUBHOCTH
KaTyIIKHA, SHEPrUsl JIEKTPUUECKOrO M MArHUTHOIO IIOJIEM, INEPUOJ M YacToTa
KojeOaHuii B KoseOaTeIbHOM KOHTYpe, 3apsAl HW Cuila TOKa B MpoIecce
TapMOHUYECKUX DJICKTPOMArHUTHBIX KoJiebaHWH, (OKYCHOE pacCTosHuE U
ONTUYECKAasl CWJIa JIMH3bI, MPU ONHCAHUU MPaBUIBHO TPAKTOBATH (PU3MUECKUUN
CMBICI HUCIOJb3YEMbIX BEJIMYUH, MX OOO3HAUEHUS] W EIUHUIBI, YKa3bIBaTh
dbopMyInbl, CBSI3BIBAIONIME JTAHHYIO (DHU3UYECKYI0 BEIUYHHY C JAPYTHEMH
BEJIMYMHAMMU;

ONMUCHIBATh HW3YYECHHBIC KBAHTOBBIC SIBJICHUS M MPOLECCHI, HCIOIb3Ys
du3nYecKue BEJIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U



4acTOTa CBETA, SHEPIUsl U UMIYJbC (HOTOHA, IEPUOJI TIOJIypacHaga, SHEPrusl CBIA3U
aTOMHBIX SIZIEp, TPU OMUCAHWM TPABWIBHO TPAKTOBATh (DUBUUYECKUI CMBICT
WCIOIb3YEMbIX BEIUYUH, UX O0O3HAYEHWS] M EIUHMIIBI, YKa3bIBaTh (HOPMYIIBI,
CBS3BIBAIOIINE JIaHHYI0 (U3UYECKYIO BEIMYMHY C JAPYTMMHU BEJIMYMHAMH,
BBIYUCIIATH 3HAaUCHUE (PU3UUECKON BEITUYUHBI;

aHAJTU3UPOBATH (PU3MYECKHUE MPOIECCHl U SBJICHUS, UCIOIb3Yys (Puznueckue
3aKOHbl M MPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIE€I0BATEILHOIO U MapaJlIeIbHOTO
COCIMHEHUSI TPOBOJHUKOB, 3aKOoH J[koyis—JIeHla, 3aKOH BJIEKTPOMArHUTHOM
WHJIYKIUY, 3aKOH MPSIMOJIMHENHOTO pacpOCTPAHEHUSI CBETA, 3aKOHbI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODuHIITEHHa 1151 PoTtodrddekra,
3aKOH COXPAHEHHUS HSHEPrUU, 3aKOH COXPAHECHUS HMMITYJIbCA, 3aKOH COXpPaHEHUS
AJIEKTPUYECKOTO 3apsiia, 3aKOH COXPAHEHHsI MAacCOBOr0O 4MCia, MOCTyJaThl bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, Mpu dTOM pa3indaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YeCcKOe BBIPAKEHHE U YCJIOBHUS (TpaHUIbI, OOJIACTH)
MPUMEHUMOCTH;

ONpeAesiTh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJIsi TPOBOJHUKA
C TOKOM, CUJIbl AMriepa u cuiibl JlopeHna;

CTPOUTH M OIKMCHIBATh H300pa)KEHHE, CO37aBaeMOE€ IUIOCKHM 3€pKajoM,
TOHKOM JIMH30M;

BBIMIOJHATh JKCHEPUMEHTHI 0 HCCIENOBAaHUI0 (U3UYECKUX SIBICHUNU WU
IPOLIECCOB C HCIOJB30BAHUEM IMPAMBIX M KOCBEHHBIX HW3MEPEHUI: MPU STOM
dopMmynupoBaTh MpoOieMy/3ajady U TUIOTE3y Y4YeOHOro  AKCIEpPUMEHTAa,
coOUpaTh YCTAaHOBKY W3 TMpPEIOKEHHOTO O0O0pYIO0BaHHUSA, MPOBOAUTH OIBIT MU
(bopMynHpOBaTH BEIBOBL;

OCYIIECTBIISITH MPSMbIE M1 KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYWH, TPU
TOM BBIOUPATH ONTUMAJBHBIM CIOCOO M3MEPEHUS M HMCIOJIB30BaTh HM3BECTHHIE
METOJIbI OLICHKH MOTPEITHOCTEN N3MEPECHUN;

UCCJIeIOBAaTh 3aBUCUMOCTH (PU3UYECKUX BEJIMYUH C  HCIOJIB30BAaHUEM
NpSMBIX HM3MEPEHHWIl: TMPU HSTOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHPOBATH
PE3yNbTATHl MOJYYEHHOW 3aBHCHUMOCTH (PU3MYECKUX BEIUYUH B BUJIEC TAOJIHIl U
rpaduKoB, AenaTh BEIBOIBI MO pe3yIbTaTaM MCCIECI0BAHNUS,

coOmroaTh mpaBuiia 0€30MacCHOTO TPyAa MPH MPOBEIACHUH WCCIEIOBAHUNA B
pamMKax yd4eOHOTO OJKCIIEPUMEHTa, Y4eOHO-HCCIIEOBATEIHCKON W MPOCKTHOU
JESTENHbHOCTH C WCIIOB30BAHUEM HM3MEPHUTENIBHBIX YCTPOUCTB U 1abOpPaTOpHOTO
000pyT0BaHMS;

pemaTh pacy€THblE 3aJaud C SBHO 3aJlaHHOM (DU3UYECKOW MOJIEIbIO,
UCIIOJNIb3YS (PM3UYECKUE 3aKOHBI U TPUHIIUTIBI, HA OCHOBE aHAIM3a YCJIOBUS 3aa4H
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIICHATh (PU3UUECKUE BEIUYUHBI U (POPMYIJIbI,



HeoOXonuMble NIl €€ pEeIlleHUs, MPOBOAUTH Pacuy€Thl U OLIEHUBATh PEATbHOCTH
MOJIYYEHHOT'0 3HAaUeHUs (PU3HUECKON BEJINYMHBI,

pelIaTh KaYeCTBEHHBIE 3a1aul: BBICTPAUBATH JIOTUYECKU HENIPOTUBOPEUYUBYIO
LIEMIOYKY pACCYKACHUU C OIOPOM Ha WU3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
dbu3nUecKue sIBICHUS,

UCIIOJIb30BaTh ~ MPU  PEIIEHMHM  y4eOHBIX  3aJady  COBPEMEHHBIE
UH(OPMALIMOHHBIE TEXHOJIOTUHU JJIsS TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETAILIUU
U MpEeJCTaBICHUs y4eOHOM U HAyYHO-TIOMYJISIpHONH MH(GOpPMALIUH, TTOTYYEHHON U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOJIy4aeMyt0 HHPOpMaIIUIO;

OOBSACHATh MPHUHIMUIBI JEHCTBUS MAaIIUH, MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh YCIOBUS UX 0€30MACHOTO MCIOIb30BaHUS B OBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKJIAJAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPY’KAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOT UH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (PU3MKE B TOBCEIHEBHOW KU3HU
Uit o0ecrieyeHus: 6e30NMacHOCTU Mpu o0palieHuu ¢ TprudopaMu U TEXHUYECKUMHU
YCTPOIMCTBAMU, ISl COXPAHEHUS 37I0POBbSI U COOIIOACHUS HOPM 3KOJIOTHYECKOIrO
IIOBEJCHUS B OKPYKAIOLIECH CPELE;

paboTaThb B TIpyHIe€ C BBINOJIHEHUEM pa3IMYHBIX COLUAIBHBIX pOJIEH,
IUIaHUPOBaTh pPabOTy TpyNmbl, PALUOHAIBHO PpaCHpelNeisaTh OO0S3aHHOCTH H
IUIAHUPOBATh JIEATECIIBHOCTh B HECTAHJAPTHBIX CUTYallUAX, aJ€KBATHO OLICHUBATH
BKJIa/1 K&JKJOTO U3 YYACTHUKOB TPYIIIBI B PEIIEHNE pacCMaTpUBAaEMOI IPOOIIEMBI.



IHOYPOYHOE IIVIAHUPOBAHHUE
10 KJTACC

Ne i/t

Tema ypoka

KoaunyecTBo yacoB

DJIeKTPOHHBbIE I (POBHIE
o0pa3oBaTe/IbHbIEpecypchbl

®usuka — Hayka o npupoje. Hayunsie bubnuorexa [JOK
1 1 _
METO/IbI IO3HAHUS OKPY)KAIOIIEro MUpa https://m.edsoo.ru/ff0c32e2
Ponb u MecTo pusnku B popMupoBaHun
COBPEMEHHOM HAYYHOUW KapTHUHBI MUPA, B 1 bubnmorexa LOK
2 P . i P P J https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON e TETLHOCTH JIFOIeH
Mexannueckoe IBUKCHHUE.
OTHOCUTETHFHOCTHMEXaHHIECKOTO 1 Bbu6mmorexa [IOK
3 nemkenus. [lepemerienue, https://m.edsoo.ru/ff0c3508
CKOPOCTh, YCKOPEHHUE
4 PaBHOMEpPHOE IPSIMOJIMHEHOE 1 bubnnorexka [JOK
NBIDKEHUE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPAMOJIMHEITHOE 1 bubnuorexa [JOK
JIBHYKEHHE https://m.edsoo.ru/ff0c372e
CBoboaHoe nageHue. Y CKOpeHue bubmuoreka [JOK
6 1 :
CBOGOHOTO TIAICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiitHoe npmxenue. JBuxenne bubmuoreka [JOK
7 . 1 _
MaTepHaIbHON TOUKHU [0 OKPY/KHOCTH https://m.edsoo.ru/ff0c3ada
[IpuHuun oTHOCUTENBHOCTH [ anuies.
WNHepuunanpHble CUCTEMBI OTCUETA 1 bubmmorexa HOK
8 ph . ’ https://m.edsoo.ru/ff0c3be8
[TepBriitzakon HeroTona
Macca tena. Cuna. [puHuun
9 B . 1 bu6mmoreka [JOK
CYHCPHOSHIMHUCHIL. BTOPOH 3aKOH https://m.edsoo.ru/ffOc3be8
HprotoHa w1 matepuanbHOM TOUKU
10 Tperuii 3akoH HerotoHa juis 1 bubnnorexa [JOK
MaTepUATbHBIXTOUEK httpS//m edsoo.ru/ff0c3be8
3aKOoH BCEMUpPHOTOo TAroTeHus. Cuia bubnnorexa [JOK
11 1 _
TspKecTH. [lepBas kocMHuYecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6mmoreka [JOK
12 Cuna ynpyrocru. 3akoH ['yka. Bec tena 1 https://m.edsoo.ru/ffoc3el8
Cuna tpenus. Koadduiment tpenus.
CunaconpoTUBIEHUS TIPU IBUKEHUU 1 bubnunoreka [JOK
13 TeNa B https://m.edsoo.ru/ff0c3f76

KHUAKOCTHU MWJIM Ira3c




[ToctynarenbHO€E U BpalaTeaIbHOE
JBUKEHIEA0COTIOTHO TBEPIOTO Tea.
MoMeHT CHJIbI.

bub6mmoreka [IOK

14 [liieuo cumel. YSJHOBHH paBHOBECHS https://m.edsoo.ru/ff0c41a6
TBEPIOTO
Tela
MMIynbC MaTEpUATIBHOW TOYKH, CUCTEMBI
MaTepuaIbHbIX ToOUeK. IMIybc CHITBL.
15 3aKOHCOXPaHEHHs] UMITYJIbCA. Bu6muorexa [JOK
PeaktuBHOE https://m.edsoo.ru/ff0c43d6
JIBIKCHUE
PaboTa 1 MOIIIHOCTH CHITBI.
Kunernueckas sHeprusi MaTepuanibHON bubnunorexa [JOK
16 touku. Teopema 06 https://m.edsoo.ru/ff0c4502
W3MEHEHUU KMHETHYECKOW SHEPTHH
[TorenumanbHas 3HEprus.
[ToreHumanpHassHEPTUS YIIPYTO
17 1eOPMUPOBAHHOI MPYKHHBI. bubnuorexa [JOK
[TorenumanpHas 3HEPrUs TENa https://m.edsoo.ru/ff0c461a
BOJIM3H MOBEPXHOCTH 3EMITH
[ToTeHnanpHbIE U HETIOTEHIINATTBLHBIE
CHJTBI.
18 CBs13b pabOTHI HETIOTEHIIMATBHBIX CUJI C Bu6morexa [IOK
W3MEHEHUEM MEXaHUYECKOW SHEPTUun https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJl. 3AKOH COXPAaHEHHUS
MEXaHUYECKOU SHEPTUU
JlabopaTtopHnas pabota «lccrnemoBanue
CBSI3UPAOOTHI CUIIBI C UBMEHEHUEM
MEXaHUYECKOM SHEPIrUU Tejla Ha IpUMepe B?@IHOTeKa HOK
19 https://lesson.edu.ru/03/10
pacTsKeHus
PE3UHOBOTO JKI'yTa»
KounTponbHas pabora no reme
«Kunemaruka. lunamuka. 3aKOHBI bubnuorexka [JOK
20 COXpaHEHHUS B https://m.edsoo.ru/ff0c4b74
MEXAHUKE»
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KHMHETHYEeCKOH Teopuu. bpoyHoBCKOE B,H6HHOTeKa HOK
21 https://m.edsoo.ru/ffOc4dc2
nsuxkenue. uddysus
XapakTtep ABUKEHUS U B3aUMOJACUCTBUS
yacTH1 BeuiectBa. Moenu ctpoeHust Bbu6nuoreka LIOK
22 rasos, https://lesson.edu.ru/03/10
YKUJIKOCTEN U TBEPJIBIX TEI
23 Macca monekyn. KonnuecTBo BelecTsa. bubnunoreka [JOK

[Tocrosinnas ABoraapo

https://lesson.edu.ru/03/10




TennoBoe paBHOBecue. Temmeparypa u

bu6mmoreka [IOK

24 cnsmepenne. llkana remneparyp https://lesson.edu.ru/03/10
ILenbcus
2 Wneanpustii raz B MKT. OcHoBHOE bu6mmoreka [IOK
5 .
ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcouoTHas TeMIiepaTypa Kak Mmepa
cpeaHen
2% KHHETUYECKOM SHEPTUU IBHXKCHHS http]ss:zén??(;)sf)?ﬁjlgf(gg 11e
MOJIEKYIL. Y paBHeHUE MenaeneeBa-
Knaneiipona
bu6mmoreka [IOK
27 3akoH JlanmbToHa. ["a30BbIC 3aKOHBI https://lesson.edu.ru/03/10
JlabopaTtopHnas pabota «ccrnenoBanue
3aBHCHUMOCTHU MEXIy IapaMeTpamMu bubmmorexa LIOK
28 Ay Hiapamerp https://lesson.edu.ru/03/10
COCTOSIHUSI Pa3pEKEHHOTO Ta3ay
29 N3onponeccel B HACATBHOM Ira3e U uX bubnnorexa [JOK
rpaduUecKoe MpeIcTaBIcHHE https://m.edsoo.ru/ff0c570e
BnyTrpenHss sHeprus
TEPMOANHAMHUYECKONCHUCTEMBI 1
crocoObI € N3MEHEHHS. bubnuorexa [JOK
30 KoJmdecTBo TeIuoTs! 1 pabora. https://m.eds00.ru/ff0c5952
Buyrpennsis
SHEPTHsI OJTHOATOMHOTO HJICATHHOTO ra3a
31 Buasr Tenonepenaun bubnnorexa LIOK
https://m.edsoo.ru/ff0c5¢c36
VY nenbpHas TEMIOEMKOCTh BEIIECTBA.
KonuuecTBo TemmoTs! mpu bubmuoreka [JOK
32 TeIuionepeaaye. https://m.edsoo.ru/ff0c5¢36
AtnabaTHBIN MPOIIECC
33 [TepBrlil 3aKOH TEPMOJAMHAMUKY U €TI0 bubnuorexka [JOK
MPUMEHEHHE K U30IPOIIECcaM https://m.edsoo.ru/ffOc5efc
HeoGpatumocTh MpoIieccoB B MpUpo/Ie. bubnuoreka [JOK
34 N _
BTOpOI/I 3aKOH T€PMOJUHAMUKHA https://m.edsoo.ru/ff0c6230
35 [Tpuniun nevicreusa u K11 TenoBoit bubmuoreka [JOK
MATITHHEI https://m.edsoo.ru/ff0c600a
bubmuorexka [JOK
36 Huir Kapro u ero K111 https://lesson.edu.ru/03/10
37 DKosornyeckue npooaeMbl bubnuoreka [IOK
TEIUIODHEPIreTUKHU https://lesson.edu.ru/03/10
38 O6o6maromuit ypok «MonexkynspHas bubnunoreka [JOK
¢usrka. OCHOBBI TEPMOUHAMUKID https://m.edsoo.ru/ff0c6938
KonTtponsHas pabora no teme
«MounekynspHas ¢puszrka. OCHOBBI Eubmiorexa LIOK
39 https://m.edsoo.ru/ff0c6a50

TCPMOJUHAMUKU»




[TapoobOpa3zoBaHue U KOHJICHCAIIHSL.

bu6mmoreka [{OK

40 Hcnapenve u kuneHue https://m.edsoo.ru/ff0c63b6
AOCOJIFOTHAS ¥ OTHOCUTEIbHAS bu6mmoreka [IOK
41 C _
BJIQXHOCTBBO3/yXa. HachIeHHBIH TTap https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucramnmueckue u
amopdHbIe Tena. AHU30TPOTHS CBOWCTB bubnuorexa [JOK
42 KpucTauioB. KuaKue KpucTauibl. https://m.edsoo.ru/ff0c65f0
CoBpemeHHbIe MaTepuallbl
IInaBnenue u KpyucTaALIM3AIUSL.
43 v P B bubmmoreka [IOK
ACTEHAATEILIOTA ILIABIICHHA. https://m.edsoo.ru/ff0c6708
Cyb6numarust
bubmmoreka [IOK
44 VYpaBHeHuUe TEII0BOro OanaHca https://m.edsoo.ru/f0c6820
45 DneKkTpu3aIus Tei. DINeKTPUIECKUI bubnuoreka [JOK
3apsi.JlBa BH/a 2JIEKTPHYIECKUX 3apsIIOB https://m.edsoo.ru/ff0cébcc
[IpoBOAHUKH, JUITEKTPUKH U
noJ . OBOJHHKH. 3aKOH cl;x aHEHUS Bubmrorexa LIOK
46 YHpOBOZ ’ P https://m.edsoo.ru/ffOcébcc
AIEKTPUIECKOTO 3apsijia
47 B3anmoperictBue 3apsa10B. 3aKOH bu6mmorexa [IOK
Kynona. ToYeuHBIi 2IeKTPHUECKHI 3apsi https://m.edsoo.ru/ff0c6ce4
Hanpsok€HHOCTB AJIEKTPUUECKOTO TOJIS.
[IpHUHIUTT CYyTIEPIO3UITNHT IIICKTPUUICCKHIX bubnmorexa LIOK
48 PHHIL . ynep 1 N ™ https://m.edsoo.ru/ffOc6df2
nosieit. JInaumn HanpsHKEHHOCTH
PaboTa cuit aIeKTpoCcTaTHYeCcKOTO MOJIS. bubnuorexa [JOK
49 :
ITorenmman. Pa3HOCTh MOTEHIIMAIOB https://m.edsoo.ru/ff0c6f00
[IpoBOMHMKH U TUDICKTPUKU B
EHeKT OCTaTHYECKOM Eone Bubmuorexa LIOK
50 p ) https://m.edsoo.ru/ff0c7018
JluanekTpudeckas MpOHUIIAEMOCTh
N bubmuorexka [JOK
51 Jnerpoéuiocts. Konpencarop https://m.edsoo.ru/ff0c7126
52 KOH j{zzlg)pzégizcizggzciﬁxr:HHoro Bubmiorexa LIOK.
8 pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOPa
53 Jlaboparopnas padota "Usmepenue bubnnorexa [JOK
BHGKTpOéMKOCTI/I KOH,Z[GHC&TOpa" https://lesson.edu.ru/03/10
[IpuHIMIT NERCTBUSA U IPUMEHEHHUE
KOHJIEHCATOPOB, KOIUPOBAIBHOTO
ammapara,CTpyHHOTO IPUHTEpa Eubmiorexa IIOK
54 pata,cIpyt p pa- https://lesson.edu.ru/03/10

DneKTpocTaTu4ecKas
3amuTa. 3a3eMIIeHHE IIEKTPOTPHOOPOB




55

DNEeKTpUUYECKUH TOK, YCIOBUS €r0
cymectBoBanus. [locrosuubiii Tok. Cuna
toka. Hanpsikenne. ConpoTUBIIEHHUE.

bu6mmoreka [{OK
https://lesson.edu.ru/03/10

3aKoH
OwMa 1 ydacTka 1enu
[locnenoBarenpHOE, NapauIeIbHOE,
CMEIIaHHOE COETUHEHUE TTPOBOTHUKOB. Bu6mamoreka [IOK
56 JlabopatopHnas pabora «3yuenue https://m.edsoo.ru/ff0c74f0
CMEIIaHHOTO COEIMHEHUS PE3UCTOPOBY
57 PaboTa 1 MOIITHOCTH 3JIEKTPHIECKOTO bubnuorexa [JOK
Toka.3akoH Jlxoyns-Jlenma https://m.edsoo.ru/ff0c7838
3axon Oma Juis OJIHOM (3aMKHYTOI)
anekTpudeckoit nenu. Koporkoe
3ambikanue.Jlabopatopnas pabota Bu6mmoreka [IOK
«M3mepenne DJIC UCTOYHHMKA TOKA U €TI0 https://m.edsoo.ru/ffOc7ae0
58 BHYTPEHHETO
COTIPOTHUBIICHHUSI
DNeKTpOHHAs MTPOBOIUMOCTD TBEPIBIX
METaJUIOB. 3aBUCUMOCTb COITPOTHUBJIEHHUS bubnuorexa [JOK
59 METaJJIOB OT TEMIIEPATypHI. https://lesson.edu.ru/03/10
CBepXnpoBOAUMOCTh
60 DIJIEKTPUYECKUI TOK B BaKyyMe. bubnuorexa [JOK
CBOJCTBAIEKTPOHHBIX ITyJKOB https://lesson.edu.ru/03/10
[TonynpoBoAHUKH, UX COOCTBEHHAS U
MpUMECHas MPOBOIUMOCTh. CBOMCTBA
bu6mmoreka [IOK
61 p—n- https://m.edsoo.ru/ffOc84ae
nepexoja. [lomynpoBoJHUKOBBIE
pUOOPHI
DJIEKTPUYECKHUI TOK B pacCTBOpax U
paciuiaBax 3JIeKTPOJIMTOB. bubnuorexka [JOK
62 DJIEKTPONTHTUYECKAS JUCCOLUALIHS. https://m.edsoo.ru/ff0c82ba
DIeKTpoan3
DNEeKTPUUYECKUH TOK B razax.
CamocCTOsITeNbHBIN U bubmuorexka [JOK
63 HECAMOCTOATENbHBIAPa3pa. MoaHus. https://m.edsoo.ru/ff0c84ae
IInazma
DnexTpuyeckue mpudopsl U yCTPOUCTBA
1 ux bubmuorexa [JOK
64 IpaKTU4ecKoe npumeHenue. I[pasuia https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MaCHOCTH
65 O6o06maromuit ypok bubmuoreka [JOK

<(9J'IeKTpOI[I/IHaMI/IKa»

https://m.edsoo.ru/ff0c88be




KontponsHas pabora no reme

«Qnexkrpocraruka. [TocTosTHHBIM 1 Bub6noreka LIOK

66 NIEKTpUUECKU TOK. TOKM B pa3inMuHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
PesepBHblii ypok. KonTponbHas paboTa bubnuorexka [JOK
67 1 _

noreme "DneKkTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBubIit ypok. O600maromui ypok 1 bubnuorexa [JOK
notemam 10 xnacca https://m.edsoo.ru/ff0c8f6c
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[TPOTPAMME




11 KIIACC

KoaudecTrBO

DJIeKTpOHHbIe U POBHIe

Ne ni/mn Tema ypoka qaCOB o0pa3oBaTe/ibHbIe
pecypchl
ITocTosiHHBIE MAarHUTHI U UX B3aUMOJICHCTBHE.
MarnutHO€ nojue. BekTopMaroHuTHON MHIYKIIUH. 1
1 Jluanu MaruuTHOM brbmiorexa LIOK
https://m.edsoo.ru/ff0c9778
WHYKITAHA
MarunuTHO€ 10JIe TPOBOJHUKA C TOKOM. OTIBIT
Opcrena. Bzaumoeiicteue 1 bubmuorexa LIOK
2 p ' https://m.edsoo.ru/ff0c98fe
MIPOBOTHUKOB C TOKOM
3 JlabopaTtopHnas pabora «/3y4eHre MarHuTHOTO 1 bubmuorexa [JOK
TOJIST KATYIIKHA C TOKOM https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHMTHOTO TOJISI HA MPOBOIHUK C
tokoM. Cuna Ammnepa. JlabopaTopnast pabota
4 «HccnenoBanue AeHcTBYSA TTIOCTOSHHOTO ! bubmoreka LIOK
: a1 https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha PaMKy C TOKOM»
JlelicTBME€ MarHMTHOTO TOJISl HA IBUKYLITYIOCS
3apshkeHHyro yactuny. Cuna 1 bubmmorexa [TOK
5 P yIo 1y https://m.edsoo.ru/ff0c9df4
Jlopenma. Pa6oTa cunel Jlopenma
DnekTpoMarHuTHas uHaykuus. [loTtokBekTopa
marguTHod naayknuu. 3J1C uHIyKIuu. 3aKoH
5 e A “yK 1 bu6mmoreka [IOK
SICKTpOMATHHTHOU https://lesson.edu.ru/03/11
uHaykuuu Papanes
7 JlaGopaTtopHnas pabota «lccnenoBanue siBICHUS 1 bubnuoreka [JOK
3IIEKTPOMATHUTHOM MHYKIIHI» https://m.edsoo.ru/ff0cal50
NuayktuBHOCTH. fAABNenue camounaykiuu. 3JC
CaMOMHIYKIIMHU. DHEPrUsi MArHUTHOTOTIOJIS 1
8 KaTYIIKUA C TOKOM. DJIEKTPOMarHuTHOE bubmnorexa LIOK
il P https://m.edsoo.ru/ff0ca600
noJie
Texuuueckue yCTpONUCTBA U UX IPUMEHEHHE:
MMOCTOSIHHBIE MAarHUTBHI, 3JICKTPOMATrHUTHI, 1 bubnuoreka [JOK
9 OJIEKTPOJIBUIaTENlb, YCKOPUTEIN https://lesson.edu.ru/03/11
3JIEMEHTApHBIX YaCTHULl, MHIYKIIMOHHAS NI€Yb
10 O6o06maromuil ypok «MarHuTHoOe ToJe. 1 bubnuoreka [JOK
DNEeKTpOMarHuTHask UHIYKIIUS https://m.edsoo.ru/ffOcab82
11 KoHTposbHast paboTa 1o reMe « MarHuTHOEToJIe. 1 bubnuorexa LIOK

3HeKTpOMaFHI/ITHaH HWHIOYKIUA»

https://m.edsoo.ru/ff0cad58




CB0060IHBIE MEXaHHUECKHE KOJIeOaHMs.
I'apmonunueckue xonedbanus. Y paBHeHUE

bu6mmoreka [IOK

12 rapMOHHYECKHX KojieOanui. [IpeBparenue
P beBp https://m.edsoo.ru/ff0caf06
SHEPrUu
JlaboparopHnas padota «MccnenoBanue
3aBUCHUMOCTH NIEPHOJIa MAJIBIX KOJIEOaHUNUTPY3a Bu6mamoreka [IOK
13 HA HUTH OT JUIMHBI HUTA U MAaCCHI https://lesson.edu.ru/03/11
rpy3a»
Konebarenbubrit kouTyp. CBOOOAHBIE
AJIEKTPOMATrHUTHBIC KOJICOAHUS B HICATBHOM
KoJIeOaTeIbHOM KOHTYpE. AHAJIOTHS MEX
yp o bu6mmoreka [IOK
14 MEXaHUYECKUMH U JIEKTPOMArHUTHBIMH https://m.edsoo.ru/ff0cb820
KOJIeOaHUSIMU
®opmyna TomcoHa. 3aKOH COXpaHEHUSIHEPTUU
B HJI€aJTbHOM K0JIe€0aTEThHOM bubmmorexa LIOK
15 a1 https://m.edsoo.ru/ffOch9c4
KOHTYpE
[IpencraBneHue o 3aTyXxaronmx KoJeOaHUX.
BeIHY)KICHHBIE MEXaHUICCKUE KOJICOAHMSI.
16 Pesonanc. BeiHyXIeHHEBIE brbnmorexa LLOK
Y https://m.edsoo.ru/ff0cbb86
AJIEKTPOMAarHUTHBIC KOJICOaHUs
[Tepemennsbiii Tok. CHHYCOUIATBHBIN
MepEeMEHHBINA TOK. MOITHOCTh TEPEMEHHOTO
17 TOKa. AMIUTUTYTHOE U JICHCTB ee bubunorexa LIOK
A A yrot https://m.edsoo.ru/ff0cbd34
3HAYEHHUE CHUJIbI TOKA M HAMPSDKEHUS
18 Tpanchopmarop. [IpousBoacTso, nepenava u bubnmuorexka [JOK
HOTpEOIEHHE DIIEKTPHIECKOM SHEPTUH https://lesson.edu.ru/03/11
YCTpONCTBO U NPAKTUYECKOE TPUMEHEHHE
ANIEKTPUYECKOT0 3BOHKA, T€HEpaTopa bubmmorexa [TOK
19 p L parop https://m.edsoo.ru/ffOcc324
MIEPEeMEHHOT0 TOKa, JIMHUN dJIEKTpoIiepeiad
DKOJIOTUYECKHE PUCKU TIPU ITPOU3BOJICTBE
anekTpol’Heprun. KynpTypa ucrnonb30BaHus bubmorexa LIOK
20 p PrHH. BYILTYP . https://lesson.edu.ru/03/11
AJIEKTPOIHEPTHH B MIOBCEAHEBHOMN KU3HU
MexaHn4yecKue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Ckopocthb
21 pactpoCTpaHEeHHsI M JIITMHA BOJIHEI. bubnnorexa LIOK
https://m.edsoo.ru/ff0cca54
[TonepeuyHsie U MPOIOIBLHBIE BOTHBI
22 3Byk. CkopocTh 3ByKa. [ pOMKOCTb 3BYKa. bubnuoreka [JOK
BeicoTa TOHA. TeM6p 3BYyKa https://m.edsoo.ru/ff0cccOc
23 DNeKTPOMAarHUTHBIE BOJHBI, UX CBOMCTBA U bubnuoreka [JOK

CKOPOCTh. [Ikana OJICKTPOMAIrHUTHBIX BOJIH

https://m.edsoo.ru/ffOccfe0




24 [IpuHUIHKIIBI PAIUOCBA3U U TEIEBUACHMUS. bubnuorexka [JOK
PasBuTHe cpeCcTB CBs3U. Paguosiokanms https://lesson.edu.ru/03/11
bubmmoreka [IOK
25 KonTtponenas padora «Konebanus u BOJTHBI https://m.edsoo.ru/ffocc6fe
[IpssMOnIMHENHOE paclIpOCTPAHEHUE CBETA B
oJgHOpPOIHOU cpene. ToueyHbIii HCTOYHUK Bubmmorexa IOK
26 p pede. https://m.edsoo.ru/ff0cd350
ceera. JIyu cBera
OtpaxkeHue cBeTa. 3aKOHbI OTPa’KEHUS CBETA.
[TocTpoenne n3o00pakeHU# B TIIOCKOM bubmmorexa LIOK
27 p P https://m.edsoo.ru/ffOcd4e0
3epkaje
[Ipenomiienue ceera. [losiHOE BHyTpeHHEe
oTpaxkenue. [IpenenbHbIN yroJ MoJHOTO bubmorexa HOK
28 p P yr https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPAKECHHUS
JlabopaTtopHnast paboTta «M3mepeHuenoka3arems bubnuotexa [JOK
29 .
MPEIOMIICHHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
JIunzsl. [locTpoenne n300pakeHuit B IMH3E. bubmmnoreka ITOK
30 ®dopmysia TOHKOH JTHH3BI. Y BETNYCHUETHH3BI https://m.edsoo.ru/ff0cddle
31 JlabopaTtopHnas pabota «MccneqoBaHneCBOMCTB bubnuorexa [JOK
M300paXKEHHH B THH3aX» https://lesson.edu.ru/03/11
Jucnepcus ceera. CIoXKHBIN cOCTaB 0€710T0
cBeta. L{BeT. JJabopaTopras padora bubmuorexa LIOK
32 ' ' paTopHas p https://lesson.edu.ru/03/11
«HaOmronenue aucrnepcuu cBeTay
Nurepdepentius ceeta. Judpakuus cBeta. bubnuoreka [IOK
33 i :
JudpakunonHas penéTka https://m.edsoo.ru/ffOced22
[Tonepeunocts cBeTOBBIX BOJH.[lomspuzanus bubmuorexa [JOK
34 .
CBeTa https://m.edsoo.ru/ffOcf02e
35 Onrtuueckue mpuOOPbI M YCTPOUCTBA MYCIIOBHS bubnuoreka [JOK
UX 0e3011aCHOTO MIPUMEHEHUS https://lesson.edu.rU/O3/11
['paHuIBl TPUMEHUMOCTH KJIACCUYECKOM
MexaHukH. [locTynarsl cienuansHOM Teopun bubmorexa [TOK
36 ’ y H p https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
37 OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. bubnuoreka [JOK
3aMeUIeHre BPEMEHH M COKPAIIEHUE [THHbI https://m.edsoo.ru/ffOcfa42
DHeprus U UMMYIJbC PENSATUBUCTCKON
yacTUIbl. CBA3b MACChI C SHEPTHEN U bubmorexa [TOK
38 1L p https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPTHUs MOKOs
39 KonTtponpHas padora «OnTtrka. OCHOBBI bu6muoreka [IOK
CIIEMAIBHOM TEOPHH OTHOCHTEILHOCTI https://m.edsoo.ru/ffOcf6f0
40 ®ortonsl. opmyina [lnanka. DHEprus UMMITYJIBC bubnuorexa LIOK

dotoHa

https://m.edsoo.ru/ffOcfel6




OtkpsiTHe U uccienoBanue Gororddekra.

bu6mmoteka [IOK

4l Onbitel A. I. CToJieToBa https://m.edsoo.ru/ffOcffc4
3akonbl hoTodddekra. YpaBHeHHE DUHINTECIHA EuG oK
s potorddekra. «KpacHas HOTHOTCKA 1
42 https://m.edsoo.ru/ff0d015e
rpanuna» Gotorddexra
43 Hasnenue ceera. OnwiTsl [1. H. JleGenena. bubnuotexa [JOK
XUMHYECKOE JeHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHuueckue ycTpouCcTBa U MPAKTUIECKOE Eub OK
pUMeHECHHE: (POTOAIEMEHT, POTOIATIHK, “ nnotexa 1
44 https://lesson.edu.ru/03/11
coJiHeuHas Oartapesi, CBETO U0/
45 Pemrenue 3amau o remMe «7€MEHTHIKBAHTOBOM bubnuotexa [JOK
ONITUKWY https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. OnbiTel Pezepdopnaa
10 PACCESTHUIO O-YaCTHII. ETH6HHOTeKa HOK
46 https://m.edsoo.ru/ff0d091a
[nanerapnast MoJienbp aToMa
bu6moreka [IOK
47 Hocrynater bopa https://m.edsoo.ru/ff0dOafa
N3nydenne u norynonieHne GoTOHOB MPHU
18 a et b P Bu6morexa LIOK
repexojie aToma S O];IHOFO YPOBHSI SHEPTHH HA https://m.edsoo.ru/ffodoafa
npyroii. Busel criekTpoB
BonHoBsie cBoMicTBa yacTull. Bosuel nebpoiis.
KopnyckynsipHO-BOJTHOBOH Ayain3M. Bubnuoreka IIOK
49 CrioHTaHHOE M BBIHYXJIEHHOE https://m.edsoo.ru/ff0d0ca8
U3ITy4yeHue
OTKpBITHE pATMOAKTUBHOCTH. OMBITHI Eufs OK
Pesepdopna no onpeneneHunto cocraBa _H nuotexa I1
50 https://m.edsoo.ru/ff0d0fd2
PaAMOAaKTUBHOTO U3TYYCHHUS
CoiicTpa anb(a-, 6era-, raMMa-u3JIydeHHU . Eufs LIOK
nonmoTexa
51 Brnusinue pagnoakTUBHOCTH Ha )KUBBIE https://lesson.edu.ru/03/11
OpraHu3Mbl
OTKpbITHE IPOTOHA U HEWTpOHA. M30TOMBI
Anbda-pacnaa. DIEeKTPOHHBIN U TO3UTPOHHBIH
52 Oera-pacnaj. ["'amma- bubmuorexa LIOK
P A https://m.edsoo.ru/ff0d1162
U3ITy4YCHHE
DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie
peakiuu. Snepusiii peaktop. [Ipodnemsi, bubmuorexa [JOK
53 MEPCIIEKTUBBI, IKOJOTHUECKHUE aCTIEKThI https://m.edsoo.ru/ff0d1356

SIEPHOY SHEPrETUKH




OnemeHTapHble yacTULbl. OTKPBITHE TO3UTPOHA.
Metoap! HAOMIOCHUS U PETUCTPALIUN
3JIEMEHTApHBIX YacTull. Kpyribii cTou
«DyHaMeHTaIbHbIE B3aUMOICHCTBYS.

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

o4 EnunCcTBO hmznyeckoit
KapTHHBI MUPa»
Bun 3Bé3aH0r0 HeOa. Co3Be3nus, spkue 3BE3IbI,
IJIAHETBI, UX BUJIUMOE JIBH)KCHUE bubnmorexa LIOK
55 ’ 8 A ' https://lesson.edu.ru/03/11
Conneynas cucrema
56 Connue. CosiHeyHast akTUBHOCTb. VlcTOUHUK bubnuorexa [JOK
sHeprun COJTHIA ¥ 3BE3]T https://lesson.edu.ru/03/11
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3bI
TJIaBHOM MOCIIEI0OBATENIBHOCTH. BHYTpeHHEe
ctpoenue 38E3/1. COBpeMEHHBICTIPEACTABICHUS O bubmaorexa LIOK
p ' p p https://lesson.edu.ru/03/11
57 MIPOUCXOXKICHUN U
sBosrronnu CoJTHIIA U 3BE3]
Mneunsiii [1yre — Hama ['anakTuka.
[Tonoxenue u nemxenne CosHna B ['anakTuke. bubmmorexa [JOK
58 I'amaxtuku. YEpHbIE ABIPHI B https://lesson.edu.ru/03/11
sIpax TATaKTHK
Bcenennas. Paz6eranue ranaktuk. Teopus
Bosbiioro B3peiBa. PennkroBoe uzinydeHue bubmorexa [IOK
59 PbIBa. yi ' https://lesson.edu.ru/03/11
MeraranakTuka
60 Hepemennsie mpo6ieMbl aCTpOHOMUHT bubmorexa [IOK
P P P https://lesson.edu.ru/03/11
61 KonTtponbHas padota «371€MEHTHIACTPOHOMUU U bu6mmoreka [IOK
aCTpO(bI/I?)I/IKI/I» https://lesson. edu.ru/03/11
O6o06matomuii ypok. Ponb ¢pusuku u
ACTPOHOMHUHU B SKOHOMHYECKOH, Bbu6mmorexa LIOK
62 TEXHOJIOTHYECKOH, COLMAILHOM U ITHYECKOM https://lesson.edu.ru/03/11
chepax nesTeIbHOCTH YelI0OBEKa
O6006maromuii ypok. Posib u mecto dhusznkum
ACTPOHOMHUH B COBPEMEHHON Hay4yHOU Eubmiorexa IIOK
63 p p yi https://lesson.edu.ru/03/11
KapTUHE MHpa
O6o006maromuit ypok. Ponb ¢pusndeckoii Teopun
B (hopMUpOBaHUY TIPEICTABICHUH O bubmnorexa LIOK
64 PMHD . pea https://lesson.edu.ru/03/11
(buznueckoit KapTUHE MUpPa
N N bub6mmoreka [{OK
65 O6o6maromuit ypok. Mecto dusndeckoit bmiorexa [0

https://lesson.edu.ru/03/11

KapTUHBI MUpa B O6IJ.[€M psAAy COBPEMCHHBIX
€CTCCTBCHHO-HAY4YHbBIX Hpe)ICTaBJ'ICHI/Iﬁ 0

pupoie




66 PesepBHbI ypok. MaruutHoe noJe. 1 bubnuorexka [JOK
QHGKTpOMaFHI/ITHaSI WHAYKLIUS https://lesson.edu.ru/03/11

PesepsHbiit ypok. Ontuka. OCHOBBI bubnuorexka [JOK

67 . 1 httos:

CIIeUATbHOM TEOPUH OTHOCUTEILHOCTH ttps://lesson.edu.ru/03/11

68 Pesepuslit ypok. KBanToBas ¢usmka. D1eMeHTHI 1 bubnuoreka [IOK
ACTPOHOMHH U aCTPOPUINKH https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




YYEBHO-METOJNYECKOE
OBECIEYEHUEOBPA3OBATEJBLHOI'O

MPOLIECCA

OBSIBATEJILHBIE YUEBHBIE MATEPHAJIBI IS YYAEHUKA

» ®usuka, 10 kinace/ Msikumes I'.41., Byxosues b.b., Corckuii H.H.
non pepakuueit [lapdpentreBoit H.A., AkunonepHoe o0111ecTBO
«3narenscTBO

«IIpocBemenue»

» dusuka, 11 kimace/ Msikumes I'.J1., Byxosues b.b., Uapyrun B.M.
non penakuueit [lapdpentreBoit H.A., AkunonepHoe 00111ecTBO
«M3narenbcTBO

«HpOCBGHICHI/IG»

METOINYECKHUE MATEPHUAJIbBI 1JIS1 YYUTEJIA

bu6nmmoreka IJOK

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI
CETUMUHTEPHET

bu6mmoreka LJOK
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