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HHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 06a30BOr0 YypOBHS Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IOJOXEHUH M TpeOOBaHUU K pe3ysibTaTaMm
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOU Mporpammel, npeacTtaBieHHbx B OT'OC
COO, a Ttakxke ¢ yu€roMm (enepanbHO paboyel HpOrpaMmbl BOCIUTAHUS U
KOHLEMIUU TMpernojaBanus ydeOHoro mnpeamera «Pusznka» B 00pa3zoBaTENbHBIX
OpraHu3aluaXx Poccuiickon denepanuu, peaIn3yIoIINX OCHOBHEIE
oOpa3oBaTeIbHbIE IPOTPaAMMBI.

CopnepxaHue mporpaMMmbl MO (U3MKE HAaMpaBiIeHO Ha (OpMUPOBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHbl Mupa oOydarommxca 10-11 kmaccoB mnpu
oOydeHnH ux (pu3nke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-IESATEIBHOCTHOTO
nonxona. Ilporpamma no ¢usuke coorBercTBYyeT TpeboBanusiMm GI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM W METaNpeIMETHBIM pe3yJbTaTaM
oOydeHHMsI, a TaKXKe YUYHUTHIBAET HEOOXOIMMOCTh PEaU3alMU MEXKIPEIMETHBIX
CBs3ell (PU3MKM C €CTeCTBEHHO-HAY4YHBIMU Yy4eOHBIMH mpeameramu. B Hel
OTIPEJIEIISIIOTCS. OCHOBHBIC LIETH U3y4eHHs (DU3MKU Ha YpOBHE CpPEAHEro OOIIEero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJIbTaThl OCBOCHHS Kypca (PU3HUKHU: JIMYHOCTHBHIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[IporpamMMma 1o (pu3MKe BKIIOYAET:

e IUIAHHUPYEMBbIE Pe3yIbTaThl OCBOCHUS Kypca (pU3UKU Ha 0a30BOM ypOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMUS;

e cojepkaHue yueOHoro npeamera «Pu3nka» no rogam o0ydeHusl.

dusrka Kak Hayka o HaumOosiee OOIMX 3aKOHAX IPUPOJIBI, BBICTyMas B
Ka4yecTBe yueOHOro MpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJl B CUCTEMY
3HaHUN 00 okpyxaromeMm Mupe. [1IkoapHbIN Kype GU3UKHA — CHCTEMOOOPA3YIOMINMA
JUIS €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB U SBIICHUH, HW3y4aeMbIX XHMHEH, OHOJOTHEH,
bu3mveckoii reorpadueri M acTtpoHoMmed. lcmomb3oBaHWE W aKTHBHOE
npuMeHeHne (U3NYeCKUX 3HAHMM  ONpenenseT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHONOTMM B cdepe SHEpPreTuKd, TPaHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOMCTBAMU M JAPYTHX.
N3yuyeHue (QU3MKM BHOCUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOydaroumxcsa, B (GOpMUPOBAHHWE YMEHUN MNPUMEHSTh
HAy4YHBII METO]I TO3HAHUS IPU BBIOJHEHUH UMM Y4€OHBIX HCCIEIOBaHUM.

B ocHOBYy kypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oO0I1ero oOpa3oBaHUs
MOJIOXKEH pAX WAEH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MTOCTPOCHHUSL.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/esioB (PU3UKHU, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTe€puu, BEUIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanuzainus TpearnojiaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HAayKH, OCMBICIIEHUE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BuTMEM OOIECTBAa, a TaKkKe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoii  nanpaenennocmu. Kypc ¢dusukum mpegmnosiaraert
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHYECKHX M TEXHOJOTHYECKUX MPHUIOKEHUN
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes »sxonocusayuu peanusyeTcss TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
collepKaHMsl, TOCBSIIEHHBIX HKOJOTMYECKUM MpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTUEM TEXHUKH M TEXHOJOTUH, a TaKke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOIOTIOIB30BaHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH 3JIEeMEHTaMH Kypca (U3UMKH Ha YpOBHE CPEJHEro O0OIero
oOpa3oBaHus SBJISOTCS (pu3ndeckue Tteopuu (hopMHUpOBaHUE TMPEICTABICHHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOPUH, POIH (PYyHIaMEHTAIBHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX IMPEACTABICHUSIX O MPHUPOAE, TPaHUIAX
OPUMEHUMOCTH TEOpUM, JJISI OMNHCAHUA €CTECTBEHHO-HAYYHBIX SIBICHUN U
IIPOIIECCOB).

CHCTeMHO-/IeSITEIbHOCTHBIN MOAX0J B Kypce (DU3MKU peanu3yercs Mpexe
BCEro 3a CU€T OpPraHM3allid JKCIEPUMEHTAIBHOU AESITEIILHOCTH O00Yy4YaloIIUXCsl.
Jlns  GazoBoro ypoBHS Kypca (U3UMKH — OTO MCIOJB30BAHUE CHCTEMBI
(POHTAIBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M J1a0OpaTOpPHBIX PpaboT,
KOTOpBIC B TIporpamMMme mno (pusuke oObeIMHEHBI B OOMIWN CIMCOK YYCHHYECKHX
IPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IEepeyHe J1abopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJS M  OLEHKH, OCYIIECTBISIETCS YYaCTHUKAMHU
0o0pa30BaTeIbHOrO Ipoliecca MCXOAsl M3 OCOOEHHOCTEH IUTAHUPOBAHUA U
ocHamleHuss kaOuneta Qusuku. Ilpm d3TomM obecreunBaeTcs  OBIIAJCHUE
O0y4aloUIMMHCST YMEHUSIMU TPOBOJUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3MYECKHX BEJIWYMH U IIOCTAHOBKY OIBITOB II0 IPOBEPKE
IIPEIIOKEHHBIX TUITOTES.

bonpiioe BHMMaHWE yIENAETCS PELIEHUI0 PacdE€THBIX M KAauyeCTBEHHBIX
3anay. Ilpu 3TOM M1 pacu€THBIX 3a/ay NPUOPUTETOM SIBISIOTCS 3aJaud C SIBHO
3a/laHHOM (PU3HUYECKON MOJEIIBIO, MTO3BOJISIOIINE TPUMEHATh U3YUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pas3jena Kypca, TaKk U MHTCTPUPYS 3HAHUSI W3
pa3HBIX pa3nesoB. [ KauecTBEHHBIX 3a/1ad MPHOPUTETOM SIBJISIFOTCS 3a/IaHUS HA
OOBSICHEHHE TPOTEKAHWS (PU3NUYECKUX SBICHUH M TPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromme BbIOOpa (U3MYECKOW MOAENW IS CUTyallud TPaKTHUKO-
OpPHUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusmu PDPI'OC COO K MarepuanbHO-
TEXHUYECKOMY OO0eCleueHn0 y4eOHOoro rmpoiecca 0a30BbIi ypOBEHb Kypca
bu3UKHM HA YPOBHE CpPEeAHEro O0IIero o0pa3oBaHus JOJKEH U3ydaThCs B YCIOBHUSIX
NPEeIMETHOTO KaOWHeTa (U3MKU WM B YCIOBUSX WHTCTPHUPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOr0 IMKJIa. B kaOwHeTe (U3MKU JOJDKHO OBITH
HeoOxoauMoe JiabopaTopHOe OOOpYy/IOBaHWE JJi BBHITIOJIHEHUS YKa3aHHBIX B
nporpaMMme 1o (U3MKE YUYEHUUYECKUX MPAKTUYECKUX PabOT U JIEMOHCTPAIIMOHHOES
o0opyI0oBaHuE.

JlemoHCTpanmoHHoe oOopyaoBaHue (GopMuUpyeTcs B COOTBETCTBUU C
NPUHIIMIIOM MUHUMAJIbHOW JOCTaTOYHOCTH W  OOECIECYMBACT IMOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMMmMe Mo (U3MKE KIFYCBBIX JEMOHCTpAIUN IS
UCCIICIOBAHUS  W3Y4aeMbIX  SBJICHUH W  MPOIECCOB, OMIUPUYCCKUX U
(GyHIaMEHTAJIbHBIX 3aKOHOB, MX TEXHHYCCKUX MPUMCHCHHM.

JlaGopatopHoe 000pyqOBaHWE I YYEHUYECKHUX MPAKTHUYECKUX pPabOT
dopMupyetcst B BUAE TEMaTUYECKUX KOMILUIEKTOB M OOECIeurBaeTcs B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOOydamommxcs. TeMaTH4eCKHe KOMIUIEKTHI
71a60paTOPHOTO 00OPYNOBAaHUS JOJKHBI OBITh TOCTPOCHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W ITMGPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE ITUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH 1IETISIMH U3yYCHUS (DU3UKH B 00IIIEeM 00pa30BaHUU SBIISIOTCS:

e (QopMHpOBaHHE HHTEpPECAa W CTPEMJICHUS OOYyYarOIIUXCS K HaydYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTHE HX HHTEIJICKTYAJIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEM;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUSI U (OPMHUPOBAHUE
UCCJIeI0BATEIHCKOTO OTHOIIEHHUS K OKPY>KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHMsI KaK pe3ylbTara H3y4eHUs
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3UKU;

e (dopmupoBaHne yMeHUN OOBICHATH SBICHUS C HCIOJH30BAHUEM
dbu3HUeCKUX 3HAHUN M HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBanue mpeAcTaBICHUN O ponu (DU3UKH U1 PA3BUTHS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTmkenue HTUX 1enel obecrmeunBaeTcs pelieHueM CISHyIONX 3a7ad B

MpoIecce u3yueHus Kypca GU3MKKA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o01mux bu3nUIecKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsIX, BKJIFOYAs MEXAHHKY,
MOJIEKYJIIPHYIO  (PU3UKY, BJIEKTPOJMHAMHKY, KBAaHTOBYIO (U3UKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHHe yMEHUH NPUMEHITh TEOPETHUYECKUE 3HAHUSA IS
OOBbsICHEHHS (PU3WYECKUX SBJICHUU B TPUPOAE U Uil TNPUHATUA
IIPAKTUYECKUX PEIICHUN B IIOBCEIHEBHOM KU3HU;

e OCBOECHHME CIOCOOOB pEHIeHUs PAa3NIMYHBIX 3aJad C SBHO 3aJaHHOM
¢uznuecko MoOIeNbl, 3a/1ay, MOAPa3yMEBAIOLUIUX CaAMOCTOSITEIbHOE
co3gaHue pu3NUeCKOd MOJEINH, aJIEKBAaTHON yCIOBUSM 3a/1a4H;

e TMOHMMaHUE (U3MYECKHX OCHOB W MPHUHIIUIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJICHHE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TPOBEICHUS
¢u3MUecKnX HKCIEPUMEHTOB, aHaIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpEJIEIICHHS] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yibTaTa;

e CO3[IaHUE YCIIOBUU JJIsl Pa3BUTHUA YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzydenne ¢usuku (06a30BBI ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
obOpazoBanus oTBoauTCcs 136 yacoB: B 10 kiacce — 68 vacos (2 yaca B HE/IEINIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemsiii B mporpamme 1o (¢U3MKE TMepeyeHb JabOpaTOPHBIX M
NPAKTUYECKUX paboT SBISETCA PEKOMEHJOBAaHHBIM, YUUTENh JEJaeT BBIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX PabOT U OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yJarOIIUXCS.



COILEPKAHUE OBYUYEHUA
10 KVIACC

Pa3zjnen 1. ®u3uka u MeTObI HAYYHOT0 MO3HAHUS

®usuka — Hayka o npupozae. Haydnble METOIBI ITO3HAHHUS OKPYKAIOILIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B IMPOLIECCE IIO3HAHMS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopaenupoBanue (U3MUYECKUX SBIEHUU M mpoueccoB. HaydHble rumotessl.
duznyeckue 3aKOoHbI U TeOpUH. ['paHuIbl TPUMEHUMOCTU (PU3MUYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mecto ¢u3nku B (GOPMHUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIIOIEH.

Jlemoncmpayuu

AnanoroBele U UU(PPOBBIE H3MEPHUTEIbHBIE MNPHUOOPHI, KOMIIBIOTEPHBIC
JNATYUKHU.

Pa3znen 2. MexaHuka

Tema 1. Kunemamuxka

Mexanuyeckoe ABUKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHMS.
Cucrema orcuéra. TpaekTopus.

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTb, MIHOBEHHAsl CKOpPOCTb) H
YCKOPEHHE MaTEepUAIbHOM TOYKH, MX MPOEKIHUH HAa OCHU CHUCTEMBI KOOpJMHAT.
Ciio)keHue nepeMenieHu U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSMOJMHEHHOEe IBIKeHUE. I paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMS, MYTH U TMEpPEeMEIICHUS
MaTepuabHON TOYKH OT BPEMEHH.

CBoboaHoe majieHue. Y CKOpeHHue CBOOOIHOTO MaIeHH.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MaTepUaIbHOM TOYKH IO
OKPYKHOCTH C TOCTOSHHOM IO MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHEHHAS
ckopocTtsk. [lepron u gactota oOpamenus. LleHTpocTpeMHUTENbHOE YCKOPEHUE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBU>)KEHUE CHAPSI0B, LICNIHBIC U PEMEHHBIE NIEpEAAYH.

Jlemoncmpayuu

Mogenp cucTeMbl OTCUETA, WILTFOCTPALIMS KMHEMATHYECKUX XAPAKTEPUCTHUK
JIBUKEHUSL.

[IpeoGpazoBanne ABMKEHUH C UCIIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaGnronenue nBukeHHsi Tena, OpOILIEHHOrO MOJA YIioM K TOPU3OHTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHHst CBOOOIHOTO MaJIEHUS.

Hanpagnenne ckopocTu npu JBMKEHUHU 1O OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHne HEpaBHOMEPHOTO ABHXKEHUSA C LIEJIBbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

HccnenoBanne COOTHOMIEHUS MEXAY MYTSIMH, HPOUACHHBIMH TEJIOM 3a
MOCTICIOBATENLHBIE PABHBIE MPOMEXKYTKHM BPEMEHM TIPU PABHOYCKOPEHHOM
JIBH>KEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3yuenune nBr>XEHUs IIapuKa B BA3KOU KUJIKOCTH.

N3yuenue nBrxeHus Tena, OpOIeHHOT0 TOPU30HTAIBHO.

Tema 2. lunamuxa

IIpyHuun  otHocutensHocTH  ['amumes.  IlepBbii  3akoH  Hprorona.
NHepimanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoit 3akoH HproToHa
JUIsl MaTepuaabHOU TOuku. TpeTuii 3akoH HproTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroteHus. Cuna Tskectu. IlepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokos, CKoyibxkeHus, kauenus). Cuia tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WJIU ra3e.

[TocTynarenpHOE U BpaliaTeIbHOE JBUKEHNE aOCOIIOTHO TBEPAOTO Tea.

MoOMEHT cuibl OTHOCUTEIBHO OCH BpamieHus. llnedo cunbl. YcnoBus
paBHOBECHS TBEPJIOTO TENA.

TexHuueckne ycTpoWCTBA M NPAKTHUYECKOE IPUMEHEHUE: MOAIIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nHepLIUu.

CpaBHeHUE Macc B3aUMOICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

N3smepenue cuil.

CrnoxxeHue cui.

3aBUCUMOCTbH CHJIBI YIIPYTOCTH OT A€POpMAaIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOIbEME U MaJCHUU.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeCHs TBEPAOTrO Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTUA CWJI YHPYTOCTH, BO3HUKAIOUIUX B MPYKHUHE U
pe3UHOBOM 00pasiie, OT ux AedopMalum.

HccnenoBanue yciioBUM pPaBHOBECHS TBEPAOrO TENa, HMMEKOLIETO0 OCh
BpAILICHUS.

Tema 3. 3akonwl coxpanenusn ¢ MexanuKe

NmMnynbe MatepuanbHOW TOUKM (Teja), CHUCTEMbl MaTe€pUaJbHBIX TOYEK.
NMnynbe cuiabl U W3MEHEHHE HMMIYJibca Tella. 3aKOH COXpPAaHEHHS HMMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

Pabota cuibl. MOITHOCTH CUJTBI.

Kunetnueckast sHeprusi mMarepuaibHOW TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbpHas SHEPTHUS. [ToTenunanbHas DHEPTHUS yIpyro
nehopMupoBaHHONW  TpYyKuHbL.  [loTeHIManmbHass dSHeprust Tena  BOJIW3HU
NOBEPXHOCTH 3E€MJIU.

[loTeHnuanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBs3b  paboThI
HEMOTEHIIMAbHBIX CHWJI C M3MCHEHHUEM MEXaHWYeCKOW SHEPruu CHUCTEMBbI TeJl.
3aK0H COXpaHCHHSI MEXaHUYECKOM SHEPTHUHU.

Yrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuueckne ycTpoWcTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexon moTEHIIMATIBHOM SHEPTUU B KHHETHYECKYIO U 00OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuyenue abCONIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 ABYX OJIMHAKOBBIX
HUTSHBIX MasTHHUKOB.

HccnenoBanue cBs3u pabOTHI CUIIBI C U3MEHEHHEM MEXaHWYECKOW SHEepruu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3nen 3. MosekyasipHasi pu3nKa 4 TEPMOIMHAMHUKA
Tema 1. Ocnosbl MoNeKyAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUUYECKOW TEOPUU U UX OIBITHOE
obocHoBanme. bpoyHoBckoe nBmwkenue. ubddysus. Xapakrtep HIBWKECHUS U
B3aUMOJICMCTBUS YacCTHI] BenlecTBa. MoOJeIn CTPOEHHSI Ta30B, >KUIKOCTEH U
TBEPJIBIX TEJI U O0OBICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojelieid. Macca u
pasmepsl Mosiekys. KonmnaectBo BemnectBa. [loctosHHass ABorajpo.

TenmoBoe paBHOBecue. Temmneparypa u e€ uzmepenue. [llkama temneparyp
Llenbcus.



Mogens  wuaeanpHoro raza. (OCHOBHOE  ypaBHEHUE  MOJICKYJISIPHO-
KMHETUYECKOW TEOpUU HJACANIbHOrO raza. AOCONIOTHAs TeMmIepaTypa Kak Mepa
CpEIHEM KUHETUYECKOW DHEPIMU TEIJIOBOIO ABWKEHUA 4actul rasa. Illkama
temrnieparyp KensBuna. ['a3oBble 3akoHBI. YpaBHeHue MenneneeBa—Knanenpona.
3akoH [laneroHa. M3omponeccsl B UACATBHOM ra3e C MOCTOSIHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHUE H3OMPOLECCOB: H30TEPMA, H30X0pa,
n3o0apa.

TexHuueckue YyCTpOWCTBA U TMPAKTUYECKOE NPUMEHEHHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BeliecTBa, Qotorpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiThl 10 11 y3UN KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopnens onbita IITepha.

OnbITHI, JIOKa3bIBAIOIIUE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJICUCTBHUSL.

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

OnpITel, WUIIOCTPUPYIOIINE YPAaBHEHHE COCTOSHUS HMACAIBHOIO TIasa,
U30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Onpenenenue Maccbl BO3yXa B KJIACCHOM KOMHATE€ Ha OCHOBE HM3MEPEHUN
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEK1y ITapaMETPaMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocno6bl mepmoouHamuKu

TepMmonuHamuueckass cucteMa. BHYTpEHHSIE SHEPTUsS TEPMOJUHAMHUYECKOU
CUCTEMBI U criocoObl €€ m3MeHeHus. KonmuecTBo TermnoTsl U pabota. BHyTpeHHss
JHEprus  OJHOATOMHOIO  MACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3IyUYCHHUE. Y IeJIbHAs TEIUIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[lonsitue 06 aamabatHom mporecce. [lepBblii 3aKOH TEPMOIWHAMUKH.
[Ipumenenne TepBOro 3akoHAa TEPMOJMHAMHUKH K Hm3omporeccam. ['padudaeckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akoH tepmoamHamuku. HeoOpaTHMOCTh mpoIleccoB B MPUPOJIE.

TermoBele  Mamuebl.  [IpyHOUMIBL  IEMCTBUA ~ TEIJIOBBIX  MAIIIUWH.
[IpeoOpa3oBanus HSHEpPTHUM B TEIUIOBBIX MammHax. KodpduimeHT mosie3Horo
nenrcTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNeNUCTBUSI. DKOJOTMYECKUE MPOOIEMbI TEIIOIHEPTEeTUKH.



TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CrOopaHus, ObITOBOM XOJIO0MIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpeHHEW JHEpPrUM Tejia MPU COBEPIICHUHM PAOOTHI: BBUIET
npoOKku u3 OYTBUIKM TOJ JCHCTBUEM CXKAaTOro0 BO3JyXa, HarpeBanue sdupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUIEOAEMOHCTPALHS).

N3menenne BHyTpeHHEH SHEpruu (TeMIepaTypsl) Tella pu Terionepeaaye.

OnpiIT 1Mo ananabaTHOMYy pACHIMPEHHIO BO3JyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATEIsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEJIA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenue ynenbHON TEIIOEMKOCTH.

Tema 3. Azpezamnvie cocmoanus eeuwjecmea. Dazosvie nepexoovl

[TapooOpa3zoBanue u koHaeHcanus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh Bo3ayxa. HacelmeHHbld map. YaenbHas TeIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctamioB. Kuakue kpucramibl. CoBpeMmeHHble Marepuanbl. [lnaBnenuwe u
KpUCTaITU3alus. Y nenbHas Tersiora miasineHus. Cyonumanus.

VYpaBHeHUE TEMI0BOro OagaHca.

TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTUH MOJIYYEHUSI COBPEMEHHBIX MATEpUAJIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX TAPOB.

Kunenune npu moHWKEHHOM JaBJICHUU.

CriocoObl u3MepeHuns BIaXXHOCTH.

HaGmronenne HarpeBaHus U IJIaBJICHUS KPUCTAIUTMYECKOTO BEIIECTRA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabombi

HN3mepeHre OTHOCUTENBHOM BIaKHOCTH BO3yXa.

Paznen 4. DiiekTpoaAMHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauus Teia. OJEeKTpudyeckuil 3apsia. JlBa BuAa dSIEKTPUUECKUX
3apsiioB. [IpOBOJHUKYM, AUANEKTPUKU W MOJYNPOBOJHUKHU. 3aKOH COXpaHEHUS
3JEKTPUYECKOT0 3apsiaa.
B3aumopericteue 3apsaoB. 3akoH Kynona. TodeuHbli 37EKTPUUECKUI 3apsI.
Onektpuueckoe mnoJsie. Hanpspk€HHOCTh  anekTpuyeckoro mojsa.  [IpuHuun



CYIIEpHO3ULUU DIIEKTPUYECKUX TOJeU. JIMHUM HANPSKEHHOCTH BIEKTPUYECKOTO
TOJISL.

Pabora cun  snekrpocratuueckoro  moisg.  llotenmuman.  PasHocTb
MOTeHIUANoB. [IpOBONHMKM W JOUIJIEKTPUKKA B IJIEKTPOCTATUYECKOM  IIOJE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoéMKOCTh. KoHieHcaTop. DIeKTpOEMKOCTD MIIOCKOTO KOHIEHCATOPA.
DHeprus 3apssKeHHOTO KOHJIEHCATOpA.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DBJIEKTpOCTaTHUeCKass 3aliuTa, 3a3eMJICHHE JJIEKTPONpUOOpOB,
KOHJICHCATOP, KONMMPOBAIbHBIN anmnapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

Y CTpONCTBO U PUHIMIT JEUCTBHUS DJIEKTPOMETPA.

B3aumopelicTBre HaANEKTPU30BAHHBIX TE.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[TpoBOTHUKH B AIEKTPOCTATUYECKOM TOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMPTIEKTPUKH B 3JIEKTPOCTATUUECKOM TIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUUIOCKOTO KOHZEHcaTopa OT IUIOIIAIN
IJJACTUH, PACCTOSHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOr0 KOHJIEHCATOpa.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenue 351eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. I[Tocmoannwtii 2.1exkmpuyveckuit mok. Toku 6 paznuunvix cpedax

DNEeKTpUYECKU TOK. YCJIOBHUS CYHIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
Hcrounuku Toka. Cuna toka. I[locTOAHHBINA TOK.

Hanpsixenne. 3akon Oma aJ1s yyacTka LETu.

DNEKTPUYECKOE COIMPOTHUBIICHHE. Y AEJIBHOE CONPOTHUBIICHUE BEIIECTBA.
ITocnenoBarenpHOE, NapaIEIbHOE, CMEIIAHHOE COEAUHEHUE POBOIHUKOB.

PaGora osnexktpuueckoro Toka. 3akoH JDkoyms—Jlenma.  MomHOCTB
3JIEKTPUYECKOT 0 TOKA.

DNEeKTpOABWKYIIAsl CUja U BHYTPEHHEE CONPOTUBIECHUE MCTOYHUKA TOKA.
3akon Oma AJisi TOJTHOM (3aMKHYTOM) 3JIeKTprUiecKkol 1ienu. KopoTkoe 3aMbIKaHue.

DONEKTpOHHAsT  MPOBOJUMOCTh  TBEPABIX  METAIIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUUeCcKuid TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBOAHUKH. CobcTBeHHAs 151 MIPUMECHAs MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKHT TOK B  pacTBOpax MW  paciulaBaX  AJIEKTPOJIUTOB.
DIIEKTPONUTHYECKAS TUCCOLUALINS. DIEKTPOIIU3.



DJIEKTpUUYECKU TOK B Ta3zaxXx. CamMOCTOSTENbHBII U HECAMOCTOSTEIbHBIN
paspsan. Monuus. [nazma.

TexHuueckre yCTpOWCTBA M TMPAKTUYECKOE NPUMEHEHHE: aMIepMeTp,
BOJIBTMETP, pPEOCTAaT, HCTOYHUKH TOKa, DIJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAPSKCHMYSL.

3aBUCUMOCTh COMPOTUBIICHUS HUIUHIPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IUIONIA/IM MOMEPEYHOI0 CEYEHUSI U MaTepualia.

CwmernianHoe COeIMHEHUE TIPOBOHUKOB.

[IpssMmoe wu3MepeHue SIAEKTpoABMXKYIIEH cuwibl. KopoTkoe 3ambikaHue
rajbBaHUYECKOTO AJIEMEHTA U OIleHKa BHYTPEHHETO0 COMPOTUBIICHUS.

3aBUCUMOCTH CONTPOTHUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[TpOoBOAUMOCTH AJIEKTPOIUTOB.

HckpoBoii pa3psia U IpOBOAUMOCTb BO3AyXa.

OHOCTOPOHHSSI TIPOBOJIUMOCTH IHO/IA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydeHne cMEaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue 30eKTpOABMKYIIEH CHIIbI UCTOYHMKA TOKAa U €r0 BHYTPEHHETO
CONPOTUBIICHUS.

HaGmonenue anekTponusa.

MexnpeaMeTHbIe CBSI3U

Nzyuyenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce ocyiiecTBisieTcs ¢
y4E€TOM COJAEPKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMU MaTEMAaTHKH,
OMOJIOTMH, XUMHH, TeorpadHu ¥ TEXHOJIOTHH.

Medsicnpeomemnvle noHamus, CBSI3aHHBIE C M3YyYCHHEM METOJOB HAay4YHOIO
MO3HAHUS: SIBJICHHE, HAy4dHbI (akT, rumnore3a, (pU3MYEcKass BEIMYMHA, 3aKOH,
Teopusl, HaOMIOACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHHUE.

Mamemamuka: penieHUE CHCTEMbl YpPaBHECHMI, JHMHEWHas (QYyHKIHS,
napabona, runepOosa, ux rpaduku U CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTRO,
BEKTOPBI U UX MPOEKIIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonocus: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH UBBIX OPraHU3MOB (BHbI TEIUIONEpPEIaud, TEIIOBOE PABHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B 5KUBOM MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHHUE aTOMOB U MOJIEKYJ, MOJIb
BellleCTBA, MOJISIpPHAsi Macca, TEIJIOBbIE CBOWMCTBA TBEPIBIX TeEJ, JKUJIKOCTEH U



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJWUTHYECKAs IHUCCOLHALNS,
rajabBaHUKA.

l'eoepacghus: BNaxxHOCTb BO3AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHE JBUKEHUN C HMCIOJb30BAHUEM MEXAaHU3MOB,
y4€T TpEHHs B TEXHUKE, NOJIIWIHHMK{, HCIOJb30BAaHUE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPyrue), JBUraTelb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObBITOBOM XOJIOAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
IIOJIyYEHNsI COBPEMEHHBIX MATEPUAJIOB, B TOM YHUCJIE HAHOMATEpPHAIOB, H
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKasl 3allUTa, 3a3eMJIEHHE 3JIEKTPONpUOOpOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHATPEBATENbHBIE npuOopHl,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Pasnien 4. DiieKTpOAMHAMHUKA

Tema 3. Maznummnoe none. InekmpomazHumnas UHOYKUUA

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBME  MOCTOSHHBIX  MAarHHUTOB.
MaruautHoe mone. Bekrtop MarHuTHOM wuHAykiuu. [IpuHIun cynepno3uiuu
MAarHuTHBIX MMOJiIeH. JIMHMM MarHUTHOW WHAYKUMH. KapThHa JMHUM MarHUTHOU
WUHIYKUIWHU TO0JIS1 TOCTOSTHHBIX MarHUTOB.

MarHutHoe TIOJI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO MOJI JJWHHOTO MNPSIMOTO IMPOBOJHUKA M 3aMKHYTOIO KOJBLEBOTO
IPOBOJIHUKA, KaTylIKK ¢ TOKOM. OnbIT DpcTrena. BzauMmoaelicTBre MpoBOJHUKOB €
TOKOM.

Cuna Amnepa, e€ MOAyJIb U HalIPaBJICHUE.

Cuna Jlopenua, e€ MOJly/ib M HampaBlieHUE. J[BUKEHHE 3apsSKEHHON YaCTUIIBI
B OJJHOPOJHOM MarHuTHoM Tose. PaGota cuibl JlopeHiia.

SlBneHue 3IIEKTPOMAarHUTHOM HWHAYKIUH. [IOTOK BeEkTOpa MarHUTHOM
UHIYKIUU. OJIEKTPOABMXKYIIAA CHJIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuuu Gapanes.

BuxpeBoe nsnekTpuyeckoe moJie. IDJIEKTPOABMKYIIAS CHJIA WHIAYKIUH B
MIPOBOJHHUKE, IBUKYIIEMCS MTOCTYIIATEIbHO B OJJHOPOAHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenuna.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKUUHU. OJEKTPOABUXKYIIAS  CUJa
CaMOWHIYKIIUU.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: IOCTOSIHHBIC
MArHUThl, BJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacCTHUIl, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE JIEKTPOHHOIO ITy4Ka MarHUTHBIM ITOJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JlevictBue cuiibl JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHON WHYKIIMH.

[IpaBuio Jlenna.

3aBUCHMOCTbD 3JIEKTPOABMKYIIEH CHIIBI UHAYKIHH OT CKOPOCTH M3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomul

N3ydeHrie MarHUTHOTO MOJISI KaTYIIKU C TOKOM.

HccnenoBanue 1eMCTBUS MOCTOSHHOIO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Pa3nen 5. KosieGanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHbsle Koaedanus

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KoJieOaHUS.
[Napmonnyeckue konebanus. [lepuon, wacrora, amruiutyaa u $asza xosieOaHUM.
[IpyxuHHBI MasgTHUK. MaTeMaTHU4ECKUNH MAasiTHUK. YPaBHEHHE TapPMOHHYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenpubiit koHTYp. CBOOOAHBIE 3JICKTPOMArHUTHBIE KOJeOaHUS B
UJCATbHOM KOJe0aTeTbHOM KOHType. AHAJIOTUS MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMU  KoJebanusimu. @dopmyna Tomcona. 3akoH coxpaHeHHUS
HHEPTUU B UJCATHHOM KOJIeOaTeIIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaronmx KojeOaHUsAX. BBIHYK/IEHHbIE MEXaHUYECKHE
KoseOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMATrHUTHBIE KOJIEOaHNS.

Ilepemennbiii  TOK. CUHYCOMJAQIbHBIM TNEpPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAUEHUE CHUJIbI TOKAa U
HaIpsKEHUA.

Tpanchopmarop. [IpousBoacTBo, mepemaada u MOTpeOICHUE IEKTPUIECCKOM
SHEPIruM. DKOJOTUYECKHUE PUCKU MPHU MPOU3BOJCTBE 3JIeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTPOMCTBA W NPAKTHUYECKOE IPUMEHEHHE: BJIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, JIMHUU AJIEKTPOIIepeIay.

Jlemoncmpayuu

UccnenoBanue napamMerpoB KoJjieOaTeNbHOW CHUCTEMBbI (TIPYXUHHBIA WK
MaTeMaTU4eCKUM MasiTHUK).



HaGmronenue 3aTyxammux KojaeoaHuu.

HccnenoBanne CBONCTB BBIHYKAEHHBIX KOJIEOAHUM.

HaGmonenue pesonanca.

CB0OOIHBIE PJIEKTPOMATHUTHBIE KOJIEOAHHUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUST OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3onanc mnpu mociieqoBaTENbHOM COEIWHEHUH PE3UCTOpa, KaTyLIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb JIMHUU 3JIEKTpOoNepeaayu.

Vuenuueckuii sxcnepumenm, nabopamophsie pabomul

HccnenoBanne 3aBUCUMOCTH MepUOAa MajblX KOJIeOaHUM Ipy3a Ha HUTH OT
JUTMHBI HUTH ¥ MaccChl Ipy3a.

HccnenoBanre TmepeMEHHOr0 TOKa B LENM U3 IOCJEI0BaTEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpOMAZHUNIHbBLE BOTTHbI

MexaHudeckue BOJHBI, yciioBuUs pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJMHa BOJIHBL. [lomepeyHble M TPOJOJIbHBIE BOJIHBI.
Nutepdepennus u qudpakius MEXaHUUECKUX BOJTH.

3Byk. CxopocTb 3ByKa. [ poMkocTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CJIOBUS M3IyYECHHUS JIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anektpomarautHoit BosiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEeIOoMIICHUE, MOJspU3anus, AUPpaKius,
uHTepdepennns. CKOpoCTh ANMEKTPOMATrHUTHBIX BOJIH.

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

[TpuHUMIIBI pagnuOCBs3U U TeneBuAeHUs. Pagronokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckne yCTpoWCTBA M NPAKTUYECKOE MMPUMEHEHHUE: MY3bIKaJbHbIE
MHCTPYMEHTHI, YJIbTPa3BYKOBasl JMArHOCTMKA B TEXHHKE W MEIHUIIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-neyn.

Jlemoncmpayuu

OObpazoBaHue U pacpoCTpaHEHHUE MONEPEUHBIX U MPOIOJIbHBIX BOJIH.

KoneOGmromeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenre oTpakeHHsI ¥ MPEJIOMIICHUS MEXaHUYECKUX BOJIH.

HaGmronenne natepdepeHimm u Audpakiinu MEXaHMIeCKIX BOJIH.

3BYKOBOM PE30HAHC.

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



HccnenoBanue CBOWCTB DJIEKTPOMATHUTHBIX  BOJIH: OTpaXCHUE,
IpesioMJIeHUe, Noaspu3anus, 1udpakums, “HTepPepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOpoaHOuU cpexne. JIyu ceera. TouedHbIi HCTOYHUK CBETA.

OtpaxkeHue cBeta. 3aKOHBI oTpaxeHHUs: cBeTa. [locTtpoeHue nzolOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeTa. 3aKOHBI IPEIOMIICHHS CBeTa. AOCOJIIOTHBIN MTOKa3aTelb
npeinomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIl yroja MOJIHOTO
BHYTPEHHET'0 OTPaKEHUS.

Hucnepcust ceera. CnoxkHbIN cocTaB 6enoro ceera. Lger.

CobOuparomiie W pacceuBaromive JUH3bL. ToHkas suH3a. DoKycHOe
paccTosiHUE€ W ONTHUYecKas cuiia TOHKOW JnH3bl. [locTpoeHue wuzoOpakeHuil B
coOMparIMX U paccerBaronux JnH3ax. dopMyna TOHKOW JMH3BL. YBEJIHUYCHHE,
JaBAEMO€ JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUIECKON ONTHKH.

BonnoBass ontuka. WuTepdepenuus cBera. KorepeHTHbIE HCTOYHHKHU.
YcnoBuss HaOMOICHUS MaKCUMyMOB W MHHUMYMOB B HWHTEp(EpEHIIMOHHOM
KapTHUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cseta. JudpaxiumoHHas peméTka. YciaoBHe HaOIIOASHUS
[JIABHBIX ~MAaKCUMYMOB MNpH NaJA€HUM MOHOXPOMATHUYECKOTO CBETa Ha
TUGpaKkIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckne ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OMTHKA, TU(PPAKIIMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssiMOnMHENHOE pacCHpOCTPAHEHUE, OTPAKEHHWE M TPEJIOMJICHUE CBETA.
OnTuveckue mpudOopHI.

[TonHoe BHyTpeHHEE OTpakeHHue. Moiesib CBETOBOAA.

HccnenoBanne cBOWCTB H300paKeHUH B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Hab6monenne natepdepeHIIM CBETA.

Hab6mronenne nudpakiyu ceera.

Hab6monenne qucriepcuu cBera.

[TonyueHue criekTpa ¢ MOMOUIBIO TPU3MBIL

[Tomy4yenwue criekTpa ¢ MOMOIIBIO TUPPAKITUOHHON PETIETKH.

HabGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomul



N3mepenune nmokazaresns NpeaoMIIeHUS CTEKIIA.
HccnenoBanue cBONCTB M300paXKe€HUH B JIMH3AX.
HaGmonenue nucnepcun ceera.

Pa3nen 6. OcCHOBBI cCllelIAIbLHOM TEOPUH OTHOCUTEJIBHOCTH
['paHuubl  NPUMEHUMOCTHM  KJacCUYECKOM  MexaHuku.  llocrymaTtsl
CIIEHUAIBHOW TEOPUM OTHOCHUTEIIBHOCTU: HWHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BaKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEIHA.
OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTHU. 3aMENJICHUE BPEMEHU U COKpALIECHUE
JUUTAHBI.
DHEPrusi U UMITYJIbC PEISITUBUCTCKON YACTHULIBI.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILIBI. 3Heprm[
ITOKOA.

Pa3nen 7. KBanToBas ¢pusuka
Tema 1. Dnemenmul K6éanmoBol onMuUKU
®otonsl. ®opmyna [lnanka cBsi3u sHeprumn (HOTOHA C €r0 YACTOTOM. DHEprus
¥ UMIyJIbC (HOTOHA.
OtkpeiTue u uccnenoBanue horodddexra. OnbiTel A. I'. CToseroBa. 3aKOHBI

doToadpdexra. YpaBHenue DiHmTeriHa mis Gororddekra. «KpacHas rpaHuiia
doTordexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHYECKOE JIEUCTBUE CBETA.

Texuuyeckue yCTpoOWCTBA W MPAKTUYECKOE TPUMEHEHHUE: (POTORIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Ilemoncmpayuu

dotor(pdekT Ha yCTaHOBKE C IIMHKOBOM TIACTHHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTodddexra.

Ceeroauon.

Conneunas O6atapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -H4aCTHIL.
[Inanetapnas mogmenp aroma. lloctymatel bopa. M3nyuenume u mornomeHue
(GOTOHOB TpW mMepexojie aToMa C OJHOTO YPOBHS DSHEPTHHM Ha Jpyroi. Bumsr
cnekTpoB. CHEKTp YpOBHEN SHEPIUHU aTOMa BOJOPO/IA.

BosnnoBbie cBoiicTBa yactul. Bomubl ne bpoitis. KopnyckynsipHo-BOITHOBOM
TyaJli3M.

CnoHTaHHOE Y BBIHYKJICHHOE U3JIyYEHUE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu

Monens onbita Pezepdopaa.

Ornpenenenue JJIMHBI BOJIHBI JIa3epa.

HaGmonenne nMHe4aTbIX COEKTPOB U3TYYEHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HaGmronenue nuHeiyaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JI0KA3bIBAIOIIME CJIOKHOCTh CTPOEHUS sapa. OTKphITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopna  mo  ompeneneHuro  cocTaBa
paanoakTUBHOrO u3nydeHus. CoiicTBa anbda-, OerTa-, TraMMma-H3ITyYCHUS.
Biusinue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHE TpoTOHAa W HeilTpoHa. HykinonHas mopens snpa [eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30tonsl.

Anbda-pacnan. DIEKTPOHHBIA U TMO3UTPOHHBIM Oera-pacmaa. ["amma-
U3JydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.

DHeprusi CBs3M HYKJIOHOB B sifipe. Saepubie cuibl. Jlepekt Maccol siapa.

SnepHble peakuuu. Jlenenue u cuHTE3 A€P.

Anepnwiii peakrop. TepmosiaepHsiii cuHTe3. [IpoOieMbl M TEPCHEKTHBEI
AIEPHON SHEPreTUKUA. DKOJIOTHUECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUIbl. OTKPBITHE TO3UTPOHA.

Mertobl HAOTIOIEHUS U PETUCTPALIMU 3JIEMEHTAPHBIX YACTHII.

dyHaaMeHTaIbHbIe B3aUMOACHCTBUS. ENMHCTBO u3nuecKoil KapTUHBI MUpA.

TexHu4eckne yCTpOCTBAa U MPAKTUYECKOE MPUMEHEHUE: TO3UMETP, KaMepa
Buiibcona, ssnepHbIi peakTop, aToMHas 6omba.

Ilemoncmpayuu

CU€TYnK HOHU3UPYIOUIUX YACTHUL.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

HccnenoBanne TpekoB 4acTUIl (10 TOTOBBIM (oTOoTrpadusim).

Pa3nen 8. DyieMeHTBHI aCTPOHOMHMH U ACTPOPUZMKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpukiiagHOe U MUPOBO33pEHUECKOE 3HAUCHHUE
aCTPOHOMMUH.

Bun 3BésnmHoro neba. Co3Besnusi, sipKu€ 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBIDKCHHE.

ConHeunas cucrema.

Connne. ConHeuHass akTHUBHOCTh. McTounuk sHepruum ConHila U 3BE3L.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlmarpamMma «CHEKTPAIBbHBIM KJAcC —
CBETHUMOCTB». 3BE3AbI TJIABHOM IIOCJIEAOBATEIBHOCTH. 3aBHCHUMOCTH «Macca —
CBETUMOCTB» JJIsi 3BE3]] TJIABHOM IOCIIENOBATEIbHOCTH. BHyTpeHHEEe CTpoeHHE



3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOKACHUM U 3Bostounu ConHua u
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii 1lyte — Hama ['anaktuka. Ilonoxkenne m nBukenue ConHua B
IN'anaktuke. Tunel ranakTuk. Paguoranaktuky U kBasapbl. UEpHBIE ABIPHL B sAApax
rajakTHK.

Bcenennas. Pacimupenue Beenennoii. 3akon Xa66ma. Pazberanue rajakTuk.
Teopus bonbioro B3peiBa. PenukroBoe usiydeHue.

Macmtabnas ctpyktypa Beenennoit. Meraranakruka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabarooenus

HaGmronenust HeBOOpYKEHHBIM TJ1a30M C HCIOJIB30BAHUEM KOMITbIOTEPHBIX
OPUJIOXKEHUH I ONpe/iesieHus MOJI0XKEHUsI HeOEeCHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be311s1 CEBEPHOTO MOMYMIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B reneckon Jlynsl, mianet, Mieunoro Ilytu.

Oo6o0maromuee NoBTOPEHNE

Ponsr ¢usuku u acTpoHOMHUM B OSKOHOMHMYECKOM, TEXHOJOTHYECKOH,
COLIMAJILHOM M 3TUYECKOM cepax NeaTenTbHOCTH YeI0BeKa, poJib U MECTO (HU3UKU
U aCTPOHOMHUHU B COBPEMEHHOM HAay4YHOU KapTHHE MHPA, POJjb PU3HNUYECKON TEOpUHU
B (GOpMHUpPOBAHWUU TIPEJCTaBIEHUNA O (U3MYECKON KapTHUHE MHpa, MECTO
¢u3znueckol KapTHUHBI MHpa B OOIIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBSI3U

N3yuenue kypca gusuku 6a3oBoro ypoBHsA B 11 Kilacce oCyIIeCTBISIETCS ¢
y4ETOM COJIEPKATENBHBIX MEXIIPEAMETHBIX CBS3€M C KypcamMu MaTE€MaTHKHU,
OMOJIOTMH, XUMHUH, Teorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYYHOTO
MO3HAHUS: SIBJICHUE, HAy4HbIM (akT, rumnore3a, (pU3MUEecKass BEIMYMHA, 3aKOH,
Teopus, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: pelleHHE CUCTEMBl YPaBHEHHM, TPUTOHOMETPHUUECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DSJEMEHTAPHBIX (YHKIHMHN, TPU3HAKA TOJ00MS TPEYroJbHUKOB,
onpeiesieHne MIOMAaU IMIOCKUX (Uryp u o0bEMa Tel.

buonocus: »nekTpuyeckue SBICHHUS B JKUBOW TPHUPOAE, KoJeOaTEITbHBIC
JNBH)KEHUS B )KMBOW MPUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW NMPUPOJE, NCHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl OOpa30BaHUs KPUCTAIIMYECKOW PEIIETKH, CHEKTPaTbHbIN
aHaJu3.



l'eocpaghus:  marHuTHBIE TOMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX — PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonozcua: JHMHUM DIEKTPONEPENAY, TEHEPATOP IEPEMEHHOIO TOKa,
AIEKTPOJBUTATENb, WHAYKIMOHHAS II€4Yb, panap, PaIHONPUEMHHK, TEIEBU30D,
anteHHa, tenedoH, CBYU-meub, MPOEKIIMOHHBIM amnmapar, BOJOKOHHAsl OITHKA,
coJiHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUSA

OcBoenne yuebHOro mpenMera «®Pusnka» Ha YPOBHE CpEIHEro OoOIIeTo
oOpazoBanus (0a30BbI YPOBEHB) JOIKHO OOECIEUHUTh TOCTHIKEHUE CIIETYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIC PE3yJabTAaThl OCBOCHUSI yUeOHOTro npeaMera «Du3nKay T0KHBI
OoTpakaTb T'OTOBHOCTh M CIOCOOHOCTH OOYyYaroUIUXcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOW I[EHHOCTHBIX
OpUCHTAIIMN, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIEHHM, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACHIMPEHHUE KU3HEHHOTO
OTBITa W OTBITA JAEATECILHOCTH B MPOIIECCE PeaM3allid OCHOBHBIX HAIpPaBIICHUIN
BOCITUTATEIILHOU JIEATEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpaskIaHCKOr0 BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPAXKIAHCKON MO3UITUN 00YUaIOIIEeTroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAUIMOHHBIX  OOIIEYENIOBEUYECKHMX  T'yMaHUCTHYECKUX |
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTU COBMECTHYIO JEATEIBHOCTh B MHTEpPECAX TPaKJAHCKOTO
o0IIecTBa, y4aCTBOBATh B CAMOYIIPABIEHNU B 00pa30BaTEILHON OpraHU3alliig;

yYMEHUE B3aUMOJICHCTBOBATH C COL[MATIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C
uX (QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTb K TYMAQHUTApHOHN U BOJIOHTEPCKOU AEATENBHOCTH;

2) NATPHOTHYECKOT0 BOCTIMTAHMSI:

c(hOopMHUPOBAHHOCTH POCCUNCKOMN IrpaXIaHCKOU WJICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHOIIIEHHE K TOCYJapCTBEHHBIM CHMBOJAM, JAOCTHUKEHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIlMI0O M TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OpUEHTHPYSACh HAa MOPAJIIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHCIIE€ B
NESTENBHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIAJ]a B MOCTPOEHUE YCTOMUYMBOTO OYIyIIETO;

4) 3CTeTHYeCKOr0 BOCTIUTAHUS

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIIOYAsl 3CTETUKY HaAYYHOTO TBOPUYECTBA,
MpUCYIIETO (PU3NUYECKON HAYKE;



5) Tpy/10BOT0 BOCTIMTAHMS:

MHTEPEC K pa3IMyHbIM cdepaMm npodhecCHOHAIBHON AESTENIbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHbIC KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0OpPa30BaHUIO U caMOOOpa3oBaHUIO B 00JACTH
(bU3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) IK0JIOrH4eCcKOro BOCIUTAHMS

c(OpMHUPOBAHHOCTh 3KOJIOTMYECKOW KYJIBTYpPbl, OCO3HAHHUE TIJ100AJIBHOTO
XapakTepa SKOJIOTHYECKUX MpooiieM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE AECUCTBUM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacIIMpeHue OMbITa JEATEIbHOCTH HKOJOIMYECKONM HAIMpaBIEHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH M0 (QU3UKE;

7) HIEeHHOCTH HAYYHOTO TIO3HAHUSI:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAay4YHOW JESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3ydeHUs:  (U3MKH  OCYHIECTBIISITh  NPOEKTHYIHO U HCCJIEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCATbHbIE YUeOHbIE TeiCTBUS
ba3oBble Jornueckue AecTBUA:
CaMOCTOSAITEIGHO  (DOPMyIHMpOBaTh W aKTyaJlW3UpoBaTh  MpoOJeMy,
paccMmaTrpuBaTh €€ BCECTOPOHHE,
OTIPENICTISATh TSI JIEATSIBHOCTH, 3a/1aBaTh IMapaMeTpbl W KPUTEPHH HX
JTOCTIKEHUS,
BBISIBJISITh  3aKOHOMEPHOCTM M TMPOTHBOPEYHS B  paccMaTpUBaEMBbIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUIAH PEIICHUs] MPOOJIEMbI ¢ YYETOM aHAIN3a UMEIOITUXCS
MaTepHAIbHBIX U HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTUBHI B IEITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3yJIbTaTOB
IEJISIM, OTICHUBATh PUCKH TIOCTIEACTBUMN JACSTEIBHOCTH;
KOOPAMHUPOBATH W  BBHIMONHATH paboOTy B YCIOBUAX  PEATHHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATHBHOE MBIIIICHUE TIPHA PEIICHUH KU3HEHHBIX TIPOOJIEM.
Bba3oBble ucciienoBaTeabCcKue JeiCTBUS:
BJIQ/ICTh HAYYHOW TEPMUHOJIOTHEH, KIFOUEBBIMH MOHITHSIMU M METOJAMHU
bu3nUecKol HAyKH;



BJIAJIETh HABBIKAMH y4E€OHO-MCCIIEIOBATENILCKON M MPOCKTHON JEITEIbHOCTH
B 00y1acTi (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pellieHus 3a7ad (PU3HUECKOTO COJEp)KaHus, MPUMEHEHHUIO Pa3iIMuHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJIAMU JEATEIBHOCTH II0 TOJYyYEHHIO HOBOTO 3HAHUS, €ro
WHTEpIpeTalui, MPeoO0pa3oBaHUI0 W TPHUMEHEHHI0O B Pa3IMYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3[JaHUU YYE€OHBIX MPOECKTOB B 00JACTH (PU3HKHU;

BBISIBIIATh IPUUMHHO-CIICJACTBEHHBIE CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ peHIeHHs, HAaXOJWUTh apryMEHTBI IJIsl JI0OKa3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUICHHs 3a7add pe3yJbTaThl,
KPUTUYECKU OIICHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCITIOBHSIX;

CTaBUTh M (OPMYJIHUPOBATH COOCTBCHHBIC 3a/Jadyll B 00pa30BaTEIBHOM
AESITETLHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CUTYAaIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3UKE B TPAKTUUECKYI O00JIACTh
KHU3HENIEATSIIEHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX IIPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIE UJIEH, NIpEAJIaraTb OpUTrMHAJIbHBIE TTOAXO0/IbI U PEIICHNUS;

CTaBUTb NPOOJIEMBI U 33/1a4H, IOIMYCKAIOLINE albTEPHATUBHbBIE PELICHMUS.

Pab6ora ¢ undopmanmeii:

BJIAJIETh HABBIKAMM IOJIy4€HHUs MHPOPMALMU (PU3NYECKOIO COJIEPIKAaHUS U3
HUCTOYHHMKOB Ppa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISATh IIOMCK, AaHAJU3,
CUCTEMAaTU3allMI0 U HHTEPIPEeTalni0 MH(OpMalUU pPa3IMYHBIX BUIAOB U (hopm
IPEACTaBICHMUS;

OLIEHUBATh JOCTOBEPHOCTH HH(OPMALIH;

UCMOJb30BaTh  CpeACTBa  MH(POPMAIMOHHBIX U  KOMMYHHUKAIlMOHHBIX
TEXHOJIOTUNA B PEHICHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpraHU3allMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN SPrOHOMHKH, TEXHHUKH OE3011acHOCTH,
TUTUEHBI, pecypcocOepeXeHHs, TMPaBOBBIX M  JTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COACpXkaHHUS B Pa3IMYHBIX (QopmaTax C
yu€TOM Ha3zHA4YeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIONpAs ONTHUMAIBHYIO
(dopmy mpencTaBiIeHHs U BU3yaIU3alUu.

KoMMyHHKaTHBHBIC yHHUBEpPCaJIbHbIEe y4eOHbIe 1eliCTBHS:
OCYLIECTBJIAITh  OOILIIEHHE Ha ypokax (U3UKM U BO BHE-YPOUHOHU
NEATEIIbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOHQIMKTHBIX CUTyallUd M  CMAr4arh
KOH()JIUKTHI,

Pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIOJb30BAHUEM
S3BIKOBBIX CPE/ICTB;

[IOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMATUKy M METOJIbl COBMECTHBIX JIEUCTBHM C y4€TOM O0OIIUX
MHTEPECOB U BO3MOKHOCTEN KaXXOI'0 YCHA KOJUICKTUBA,

IPUHUMATh L€IM  COBMECTHOW  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAWHUPOBATh JEHUCTBUSA MO €€ NOCTH)KEHUIO: COCTAaBJIATH IUIAH JEUCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHHUHM Y4YaCTHHUKOB, OOCYX JaTh pe3yibTaThl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIaJa M KaXKAOIO yYaCTHMKA KOMAaHIbI B
001t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

peajaraTb HOBBIE IPOEKTHI, OLICHWBAaTh HJEU C MO3ULMU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE TOBEICHUE B PaA3JIMYHBIX
CUTYallUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PerynsiTuBHbIe YHUBepcaibHbIe YueOHbIe 1eliCTBUSA
Camoopranu3anus:

CaMOCTOSITEJILHO OCYIIECTBIISITH MO3HABATENbHYIO JIEATENLHOCTh B 00JIacTU
(GU3MKH W aCTPOHOMHH, BBISABISATH MPOOJEMBI, CTaBUTh H (HOPMYIHPOBATH
cOOCTBEHHBIC 3a/1a4H;

CaMOCTOSATEIIbHO COCTABJIATH IUIAH PEIICHUs] PAcUYETHBIX M KaueCTBEHHBIX
3a/1ay, TUTaH BBIMOTHEHHS TPAKTUYECKON pabOThl C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETOYTCHUM;

JIaBaTh OLIEHKY HOBBIM CUTYAaIIHSIM;

pacHIMpATh PaMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHUIA,

JienaTh OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTh Ha cebs
OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M TPOSIBICHUIO JPYAUIMH B OOJACTH
($U3HUKHU, TOCTOSTHHO TOBBITIATH CBOW 00Pa30BATEIBHBINA U KYIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIIUOHATbHBI MHTEJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYAaIlMsiM, BHOCUTh KOPPEKTHBBHI B JEATEIHLHOCTD,
OIICHUBATh COOTBETCTBHE PE3YIHTATOB IEIISIM;

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOW  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEpINAEMbIX JIEUCTBUA W MBICTUTEIBHBIX TIPOIECCOB, WX PE3YyIbTATOB W
OCHOBAHMI;



HCITOJIB30BaTh MPUEMBI PEIICKCHU IS OIIEHKH CUTYaIlu, BEIOOpa BEPHOTO
pEIICHHUS;

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

NPUHUMATh MOTHUBBI M apryMEHThI JAPYTUX TIPU aHAJIU3e PEe3yJIbTaTOB
TESATSIIHOCTH;

NPUHUMATH ce0s1, TOHMMAas CBOM HEJIOCTATKU M JOCTOMHCTBA,

NPUHUMATh MOTHUBBI M apryMEHTHI JAPYTUX TIPU aHAJIU3e PE3yJIbTaTOB
JCATCIILHOCTH;

NpHU3HABATh CBOE MPABO U MPABO APYTHX Ha OMIUOKH.

B mporecce MOCTHKEHUS JIMYHOCTHBIX PE3YJbTATOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe 71 YPOBHS CpeaHEro oOImero oOpa3oBaHUS Yy OOY4YarOIIUXCS
COBEPIIECHCTBYETCS OMOIMOHATBHBIH WHTEIUIEKT, TIPE IO Tar a0 M
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAIOIIETO CIIOCOOHOCTh MMOHMMATh CBOE SMOITMOHAILHOE
COCTOSIHWE, BUJICTh HANPABJICHUS Pa3BUTHS COOCTBEHHOW SMOITMOHAIIBHON Cephl,
OBITH YBEPEHHBIM B ce0e;

caMOpETyJIMPOBaHMS, BKJIIOYAIONIETO CaMOKOHTPOJb, YMEHHE INPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEIEHHUE, CIOCOOHOCTh aJanTHPOBATHCA K
AMOIIMOHAILHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOLIEH CTPEMIICHHE K JOCTHXKEHUIO LENH U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE JICHCTBOBATh MCXOMSl U3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATH AMOILIMOHATIBHOE COCTOSIHHE
IpYTHX, YYUTBHIBATH €ro TPHU OCYIIECTBICHUU OOIICHMS, CIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIFOUYAIOIUX CIIOCOOHOCTh BHICTPAUBATH OTHOIICHHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH HHTEPEC U pa3peniaTh KOHGIUKTHI.

HNPEAMETHBIE PE3YJIbTATBI

K konmy oOyuenuss B 10 kjacce mpeaMeTHbIe pe3ylbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Yy 00YHAIONTUXCS YMEHHUIA:

JEMOHCTPUPOBATh HAa TPUMEPAX POJb U MeCTO (PU3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YyHOM KApPTUHBI MHUpPAa, B PAa3BUTUU COBPEMEHHOW TEXHHUKHA U
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITETbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHEHHUS W3YYEHHBIX (PU3NUECKHX MOJICTICH:
MarepualibHasi TOUKa, HHEpIUalbHasl cUCTeMa OTcuéTa, aOCOJIIOTHO TBEPIIOE TEJIO,
WJICATBHBIN ra3, MOAEIN CTPOCHUS Ta30B, KUIAKOCTEH M TBEPABIX TEJ, TOUYCUHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu (U3NYECKUX 3a1ay;



pacro3HaBaTh (pU3HUECKUE SIBJICHUS (MPOIECChI) U OOBACHITH UX HAa OCHOBE
3aKOHOB MEXAaHWKHU, MOJICKYJISPHO-KUHETUUYECKON TEOpUHM CTPOCHHS BEIIECTBA U
ANEKTPOJMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSMOJMHENWHOE
JBIKEHHE, CBOOOJHOE TAJEHUE Tel, JBWKEHHE 10 OKPYKHOCTH, HWHEPIUS,
B3auMojielicTBUe Tel, Auddy3us, OpOyHOBCKOE JABUKEHUE, CTPOCHHUE KUIKOCTEH
1 TBEPJIBIX TEJ, U3MEHEHUE 00bhEMA Tell MPU HarpeBaHUU (OXJIAXKECHUH ), TETNIOBOE
paBHOBECHE, HCIApEHHE, KOHJIEHCAIMs, IUIaBJICHUE, KPUCTALIU3AIUS, KUIICHHE,
BJIYKHOCTh BO3/IyXa, MOBBIIICHUE JTABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
COCy/ie, CBSI3b MEXAY MapaMeTpaMu COCTOSIHMS Ta3a B H30Ipoleccax,
AJIEKTpU3aLUs TEJl, B3AUMOJECHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXAHUYECKOE JBWKEHUE, HUCTOJB3Yys (DU3NYECKUE BEIMYUHBI:
KOOpAWHATA, MyTh, MEPEMENICHHE, CKOPOCTh, YCKOPEHHME, Macca Teja, Cuia,
UMITYJIbC Te€Jla, KMHETHUYECKasl YHEPTHsl, MOTEHIIMAIbHAsI YHEPTHs, MEeXaHUYecKas
paboTa, MexXaHMYECKas MOIINHOCTh, NPH OMHCAaHWW TMPABWIBHO TPAKTOBAThH
(GU3UYECKU CMBICI HCIOJBb3yEMbIX BEJIMYMH, MX OO0O3HAYEHWs] U E€IUHUIIBI,
HAXOJUTh (POPMYJIBI, CBSA3BIBAIONINE JAHHYIO (PU3MUECKYIO0 BEJIUUMHY C JIPYTUMH
BEJTMYMHAMU;

OTHUCHIBATh H3YyYCHHBIC TEIUJIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBJICHUA,
UCTIONBb3Ys (U3MYECKHe BEIUYMHBI: JIaBICHHE Tas3a, TeMIeparypa, CpemHss
KMHETUYECKAasl SHEPrUsl XaOTHYECKOTO ABUKEHHSI MOJIEKYJ, CPEAHEKBAAPATHYHAS
CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIUIOTHI, BHYTPEHHSsI 3HEprusi, pabora rasa,
KO3 (UIIMEHT TO0JIE3HOTO JIeWCTBUSI TEIJIOBOIO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKUM CMBICT HCMONB3YEMBIX BEIUYHMH, UX
00O3HAaUeHUsT W CAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIONIME JAHHYIO
(GU3MYECKYIO0 BEIMYUHY C IPYTUMU BETUYHHAM;

ONUCHIBATh U3YUYEHHBIEC AIEKTPUUECKHE CBOKMCTBA BEILIECTBA U AIIEKTPUUECKUE
ABJIEHUS (TIPOIECCHI), UCTIONB3Ys (PU3MYECKUe BETUUHMHBI: DJICKTPUUECKHUI 3apsi,
AIEKTPUUYECKOE MOJI€, HAMPSKEHHOCTh MOJISI, MOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB;
MpU ONHWCAHUM TPABWIBHO TPAKTOBAaTh (PU3MUYECKHI CMBICI HCIOIb3YEMBbIX
BEIIMYMH, WX OOO3HAUEHWS U EIWHUIIBI; YKa3blBaTh (POPMYIIBI, CBS3BIBAIOIINE
TaHHYI0 (U3UYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHAMM3UPOBATh (PU3UUYECKHUE TMPOIIECCHl U SBICHUSA, WCIONB3Ys (PU3NUECKHE
3aKOHBI ¥ MPUHIUIBL: 3aKOH BcemMupHoro tsarotenus, I, II u III 3akonsr HeroTOHA,
3aKOH COXPaHEHUsS MEXaHMYECKON DSHEPruM, 3aKOH COXPAHEHUs HUMITYJIbCa,
MPUHIHUI CYNEPNO3ULIUHA CUJ, NPUHIUII PABHOMNPABUS HHEPIUATBHBIX CUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHI0 CTPOCHHSI BEILECTBA, I'a30BbIE
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKON HEPTrUM TEIIOBOTO JABUKEHHUS MOJIEKYI C
a0COJIFOTHOM TeMmepaTypol, MepBbIi 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOr0 3apsAna, 3akoH KyloHa, mpu 3TOM pa3inyarh CJIOBECHYIO



(GOpMYIHPOBKY 3aKOHA, €r0 MATEeMAaTHYECKOE BBIPAKCHHE W YCJIOBUS (TPAHUIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIBI JACHCTBUS MAaIlWH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iNdaTh YCJIOBHS WX O€30MMAaCHOTO WCIOJB30BAHUS B
MMOBCETHEBHOM KU3HU;

BBITIOJHATE JKCIEPUMEHTBI T0 HCCICIOBAHUIO (PU3HUECKUX SBICHUH U
MPOIIECCOB C HCIIOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX HM3MEPEHUH, TPH 3TOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT H
(GOopMyITHpPOBATH BHIBOBL;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHUS (PU3NUCCKUX BEIMYHH, TIPH
STOM BBIOMPATh ONTHUMAJBHBIN CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh WM3BECTHHIC
METOJIbI OIICHKH TIOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHPOBAaTh YCTaHOBKY,
(GuKCHpOBaTh PE3YJIBTATHI TOJYYCHHOW 3aBUCUMOCTH (DU3MUYCCKHX BEIMYUH B
BUJIE TAOJIUIT U TpadHKOB, JIeJIaTh BIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHUS;

coOro/IaTh MpaBuiIa OE30MacHOTO TpyJa MPH MPOBEIACHUH HCCIEIOBAHUN B
pamMKax ydeOHOrO »JKCIEPUMEHTa, Yy4eOHO-HCCIIEIOBATEIbCKON U MPOEKTHOU
JESTENBHOCTU C MCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOMCTB M JTaOOPATOPHOTO
o0opyI0BaHuS;

pemiatb pacy€THbIE 3a7auyd C SIBHO 3aJaHHOM (U3HYECKOW MOJEINbIO,
UCTIOJIB3Ys (PU3MUECKUE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHaJU3a YCJIOBHS 3a/1auu
BBIOMPATh (HU3NYECKYIO MOJCNb, BBIICIATh (PU3MUECKHE BEIMYUHBI U (OPMYJIBI,
HEOOXOUMBIE Il €€ pelleHHs, TPOBOAUTH PACUEThl U OICHUBATh PEaJTbHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3NYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTUUECKH HEMPOTUBOPEUHBYIO
[IEMOYKY PACCYXKACHHM C OMOpPOM Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nvecKue SIBICHUS;

UCIIONB30BaTh  MPH  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMCHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUH IS TIOUCKA, CTPYKTYPUPOBAHHUS, HHTEPIIPETAIIUU
U TIPEJICTABICHUS Y4eOHON M HAYYHO-TIOMYJISIPHON WH(GOPMAIINH, TIOTYyYEeHHON 13

Pa3TUYHBIX HCTOYHUKOB, KPUTUICCKU aHATTU3UPOBATH MOJTydaeMy0 HHPOPMAIIUIO;

IPUBOJUTH MIPUMEPHI BKIIaJIa POCCUUCKUX U 3apYOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE TMPOIECCOB OKPYKAIOMIETO MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHWUS MO (PU3MKE B TOBCETHEBHOW >KHU3HU
Ut o0ecriedeHus: 6€30MacHOCTH TIPH O0paIeHUH ¢ TPUOOPaMH U TEXHHYECKUMHU



YCTPOMCTBAMHU, JJISI COXPAHEHUSI 3I0POBbSI U COOJIIOJICHUS HOPM IKOJIOTUYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TpyMNIe C BBHIIOJIHEHUEM pPaA3JIMUHBIX COIMAIBHBIX PpOJICH,
IJIAaHUPOBaTh pabOTy TPYIIbI, palMOHATIBLHO pacHpeAcisiTh O0sS3aHHOCTH U
IJIAHUPOBATh ACATEIIBHOCTh B HECTAHAAPTHBIX CUTYaIUAX, aJ€KBATHO OLCHUBATH
BKJIQJI KQXJI0TO U3 YYaCTHUKOB TPYIIIIBI B PEIICHUE paccMaTpUBaeMOi MpoOIeMBbl.

K xonmy obyuenuss B 11 kJjacce mnpeaMeTHble pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpHUMEpax poJib U MecTo (hU3uKu B (HOPMUPOBAHUU
COBPEMEHHOM HAay4yHOM KApTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOW AEATEIBHOCTH JIOAEH, LIEJIOCTHOCTh U E€IUHCTBO
bu3uYecKol KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBl TPUMEHEHUS HU3YYCHHBIX (U3UYECKUX MOJICIICH:
TOYEYHBIN ANEKTPUUECKUMN 3apsjl, Tyd CBETA, TOUCUHBIM MUCTOYHUK CBETA, siJCpHAs
MOJICJIb aTOMa, HYKJIOHHAas MOJEJIb aTOMHOTO SApa MPU PEIIeHUH (PU3UIECKUX
3a1ay;

pacrio3HaBaTh (pU3HUECKUE SIBICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB DJICKTPOJIMHAMUKHA U KBAHTOBOW (DM3UKH: DJICKTPUYECKAs MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JCHCTBUS TOKA, B3aUMOJIECHCTBHE
MAarHuTOB, DJJEKTPOMArHUTHAs WHAYKIUA, JACHCTBUE MArHUTHOIO TIOJSI Ha
NPOBOAHUK C TOKOM W JBIKYIIMWUCS 3apsll, IJIEKTPOMarHUTHbIE KoyieOaHUs U
BOJIHBI, TPSAMOJIMHEITHOE pPACHPOCTPAHEHUE CBETA, OTpa)X€HUE, MPEIOMIICHUE,
uHTepdepenuus, Audpakuuds W MOJSpU3AlUsi  CBETa, JIUCIIEPCUSl  CBETA,
doToanekrpuueckuii 3pdekt (pororddekr), cBeToBOE NaBICHUE, BOSHUKHOBECHHE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass U HMCKYCCTBEHHAas
PaANOAKTUBHOCTD;

ONKUCHIBATh W3YUYEHHBIE CBOMCTBA BEIIECTBA (JIIEKTPUUECKUE, MATHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYI0  MPOBOAUMOCTh  pA3JIUYHBIX  Cpel) |
AIIEKTPOMArHUTHBIC SIBIEHUS (TIPOIECCHI), HWCIONB3Yys (PU3NYecKrue BEITUMYUHBI:
JJEKTPUYECKUM 3aps]l, CWJIAa TOKA, SJEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE
COTIPOTHBIICHHUE, PA3HOCTh MOTEHIIMAIOB, SJEKTPOJBIDKYINAs CHia, padoTa TOKa,
MHAYKIWS MarHuTHOIO IMoJisA, cwia Ammnepa, cuna JIopeHma, WHAYKTUBHOCTH
KaTyIIKHA, SHEPrUsl JJICKTPUUYECKOTO W MArHUTHOIO IIOJIEW, MEPHOJ MU YacToTa
KojeOaHmii B KoyieOaTeIbHOM KOHType, 3apsiji W CHia TOoKa B TIpOIecce
TAPMOHUYECKUX DJIIEKTPOMArHUTHBIX KoJeOaHuii, (OKYyCHOE paCCTOSTHHUE U
ONTHUYECKAs] CWJA JIMH3BI, TPU OMHCAHWH TPABUIBLHO TPAKTOBATH (DHU3UUECKUU
CMBICIT HCIIOJNIb3YeMbIX BEIWYHH, WX OOO3HAYCHHWS W EAWHUIIBI, YKa3bIBATh
GopMyIbl, CBS3BIBAIOIIME JAaHHYK (U3UYECKYI0 BEIUYHUHY C JpPYTUMH
BEJIMYMHAMU;



ONUCHIBATh H3YYCHHBIC KBAHTOBBIC SIBICHUS M MPOLECCHI, HCIOIb3YS
dbu3nYecKue BEIUYUHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETa, SHEPrUsi U UMNYJbC (OTOHA, IEPUOJI TIOJIypacnaa, SHEPTUs CBSI3U
aTOMHBIX SIJIEp, MPU ONHCAHUU TMPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICI
HCIIOIb3YEMbIX BEJIUYUH, UX O0O3HAUEHWS] M EIWHUIIBI, YKa3blBaTb (DOPMYIIbI,
CBSA3BIBAIOIINE JIaHHYI (DU3WYECKYI0 BEJIUYMHY C JIPYTUMH BEIUYMHAMU,
BBIYUCIISTh 3HaUeHUE (PU3NUYECKOM BEJIMUUHBI,

aHAJTM3UPOBaTh (PU3UYECKUE MPOLECCHl U SBJICHUS, UCIOIB3Yys (puznueckue
3aKOHbI M TMPUHLMUIBL: 3aKOH OMa, 3aKOHBI MOCJIEAOBATEIBHOIO U MapauieIbHOIO
COCIMHEHUSI TPOBOJHUKOB, 3aKOH Jkoyns—JIeHla, 3aKOH 3JIEKTPOMArHUTHOU
WHJIYKI[MY, 3aKOH MPSIMOJIMHEUHOTO PpACIpOCTPAHEHHS CBETA, 3aKOHBI OTPAXKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODiHImTeHa misa doTodddexTa,
3aKOH COXPAHEHUS JIHEPruHU, 3aKOH COXPAHECHUS HMMITYJIbCa, 3aKOH COXpPaHECHUS
3JIEKTPUYECKOTO 3apsifia, 3aKOH COXPAaHEHUs] MAacCOBOT0O 4ucia, moctynartel bopa,
3aKOH PaJIMOAKTHUBHOIO pacmaja, Mpu 3TOM pa3iindyaTh CJIOBECHYIO (OPMYITUPOBKY
3aKOHA, €r0 MaTeMaTH4YEeCKOE BBIPAXKEHHUE M YCJIOBHUS (TpaHUIIBI, OOJACTH)
IPUMEHUMOCTH;

ONpeAesiTh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO MOJIS MTPOBOJHUKA
C TOKOM, cuibl Amnepa u cuibl JlopeHna;

CTPOUTh U OIKCHIBATh H300paKEHHE, CO3/1aBa€MOE€ IUJIOCKHUM 3€pKajioM,
TOHKOM JIUH30M;

BBIMIOJHATh JKCHEPUMEHTHI 10 HCCIENOBAaHUI0 (U3MYECKUX SIBICHUU W
IPOLIECCOB C HCIOJIb30BAHUEM IMPAMBIX U KOCBEHHBIX H3MEPEHUI: MpPU 3TOM
dbopmynupoBaTh mpoOJeMy/3agady M THUIOTE3y Yy4eOHOTO OIKCIEPHUMEHTA,
coOupaTh YCTaHOBKY M3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMBIT H
(bopMynHpOBaTH BHIBOBI

OCYIIECTBIISITh MPSMbIE M KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYWH, TPU
ATOM BBIOMPATH ONTUMAIBHBIN CMOCOO M3MEPEHUsT U HMCIOJIb30BATh HW3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBAaTh 3aBUCUMOCTH (PU3WYECKHX BEIWYMH C HCIOJIb30BAHHEM
NPSAMBIX HM3MEPEHHWI: TMPU HSTOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHUPOBATH
PE3yNbTATHl MOJYYEHHOW 3aBHCHUMOCTH (PU3MUECKUX BEIMYUH B BHUJE TaOIUIl U
rpaduKoB, AeIaTh BEIBOIBI MO pe3yIbTaTaM MCCIIET0BAHMS,

coOmoaTh npaBmia 0€30MacHOTO TpyAa MPHU MPOBEACHUN HCCICAOBAHHI B
pamMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-MCCIIEeNOBATEIBCKOH W MPOCKTHOU
NEATENIbHOCTU C HUCIOJIb30BAHUEM HM3MEPUTEIBHBIX YCTPOUCTB U J1aOOPATOPHOIO
000opyI0BaHNS;

pemiaTth pacy€THbE 3a7aydl C SBHO 3aJlaHHOW (PU3MYECKOM MOJIETbIO,
UCIIOb3Ys (PU3NYECKHE 3aKOHBI U MIPUHIIUIBI, HA OCHOBE aHaJIN3a YCJIOBUS 3aa4u



BbIOMpATh (DPU3UYECKYIO MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (HOPMYIIBI,
HEoOXonuMbIe NIl €€ pelleHHs, TPOBOAUTh Pacuy€Thl M OLICHUBATh PEAIbHOCTD
MOJIYYEHHOI'0 3HAYeHUs (PU3HUECKON BEJTUYUHBI,

pemaTh KaYeCTBEHHBIE 3a/1a4i: BBICTPAUBATh JIOTHYECKU HEIPOTHBOPEUMBYIO
LEMOYKY PACCYXACHUI C OMopoid Ha HM3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzndecKue sIBICHUS;

UCIIONB30BaTh  MPU  PEIIEHMHM  Y4eOHBIX  337a4  COBPEMEHHbIE
UH(OPMAIIMOHHBIE TEXHOJIOTUU JJIS IOUCKA, CTPYKTYPUPOBAHMS, HHTEPIIPETAIL[UU
U TIpEJICTAaBICHUS yUeOHOM 1 HAYYHO-TIONMYJISIPHON UH(OPMAIINH, TOTYyYEHHON 13

Pa3TUYHBIX HCTOYHUKOB, KPUTHUECKU aHATU3UPOBATh MOJTydyaeMyto HH(pOpMaLIo;

OOBSICHATH NPUHLMIBI JCHCTBUS MAallWH, MPUOOPOB M TEXHUYECKHX
YCTPOMCTB, pa3inuyaTh yCIOBUS UX 0€30MaCHOIO MCIIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

PUBOJUTH MPUMEPHI BKIIAJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYXKAIOIIETO MHpA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHl;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMUS MO (PU3MKE B MOBCEIHEBHOM KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIieHUH ¢ TPUOOpaMH M TEXHUYECKUMHU
yCTPOWCTBAaMH, UIsl COXPAHEHUs 3J0POBBSI U COOJIFOJIEHUS] HOPM SKOJIOTMYECKOTO
IIOBEJICHUS B OKpY’KaloIllel cpene;

paboTatb B TpyHNe C BBIMOJIHEHUEM pAa3IMYHBIX COLHAJIBHBIX pOJEH,
IUIaHUPOBaTh PAa0OTy TPYMNIbI, PALUOHAIBHO pacHpeiesiaTh OOA3aHHOCTH MU
IUIAHUPOBATh JESATEIIBHOCTh B HECTAHAAPTHBIX CUTYAlUsAX, aJI€KBAaTHO OLCHUBATb
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbl B PEIIEHNE PACCMaTPUBAEMOM POOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIIACC
KounuecTBo yacoB DJIEKTPOHHbIE
HaumenoBaHue pa3ienoB 1 TeM npposbie
Ne n/m pasi Konrpoabsubie | IlpakTuyeckue (1upp )
NPOrpamMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pazgen 1. PU3UKA U METO/JAbl HAYYHOI'O IO3HAHUSA
bu6mmoreka [JOK
11 ) 2
VISHIEA B METOZGL HAyHOTO HOSHAHMA https://m.edso0.ru/7f41bf72
Hroro mo pazneny 2
Paznen 2. MEXAHUKA
bubmmoreka [JOK
21 Kuiematitia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Aunamiia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpPAaHECHHS B MEXaHUKE 6 1 1 httos://m.eds0o.ru/7FALbF72
Uroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON bub6nuoreka LIOK
3.1 9 1
TEOPHH https://m.edsoo.ru/7f41bf72
bubmmoreka [JOK
3.2 10 1
OCHOBEI TepMO HAMIKH https://m.edsoo.ru/7f41bf72
33 ArperarHble COCTOSIHUS BELECTBA. 5 bubnuoreka LIOK
' @Da30BbIE NIEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazaeny

24

Paznea 4. QJIEKTPOAUHAMUKA

bu6mmoreka [JOK
4.1 3 10
fletpoctatiia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN neKTpUYEeCcKUi TOK. TOKM B 12 bubnuorexka [IOK
' Pa3IMYHBIX CPENax https://m.edso0.ru/7f41bf72
Hroro no pazneny 22
PeszepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

11 KJIACC

KosnuyectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3jiesioB U TeM ugposbie
Ne n/m pasi Konrpoasubie | IIpakrnueckue (1upp )
NPorpaMmbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Pazpen 1. QJIEKTPOAUHAMUKA
11 MaruuTtHoe noJie. DIeKTpoMarHuTHas 11 1 3 bubnuoreka [IOK
' UHIyKIHS https://m.edsoo.ru/7f41c97¢
Hroro no pazaeny 11
Pa3nen 2. KOJIEBAHUSI U BOJIHBI
MexaHn4ecKre U 3JIEKTPOMarHuTHbIE bubnuoreka [IOK
2.1 9 1
KoJIe0aHUs https://m.edsoo.ru/7f41c97c
MexaHn4eCcKre U 3JIEKTPOMarHuTHbIE bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Ornruka 10 3 bubmorexa [OK
https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 24

Pazzen 3. OCHOBBI CHEIIUAJIbHOM TEOPUU OTHOCHUTEJILHOCTH

31 OCHOBBI clieMaIbHOM TEOPUU 4 1 bubnunoreka [IOK
' OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuoreka [IOK
4.1 DNeMEeHThI KBaHTOBOM ONTUKU 6 httos://m.eds0o.ru/7FA1c97c
4.2 Crpoenue atoma 4 bubnuoreka [IOK



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

https://m.edsoo.ru/7f41c97¢c

4.3 ATOMHOE AP0

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

Hroro no pazaeny

15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DneMEeHTBl aCTPOHOMHUU U acTpoU3NKU 7 Et?ri?/?r?iiiiﬁ?/fﬂlc%c
Hroro no pazaeny 7
Pazgen 6. OBOBIAIOLIEE IOBTOPEHUE

61 | O%oGuaromes nowopene ‘ om0 THHLsS
Hroro mo pazneny 4
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 68



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




IHOYPOYHOE INTAHUPOBAHHUE

10 KJIIACC
KoanuecTBo 4yacoB DJIeKTPOHHbIE
Ne Mara uu(ppoBbIe
n/m Tewma ypoka Bcero Konrponiibie | Hpakririeckue u3ydyeHusi | oOpa3oBaTesbHbIE
padoThI padoTbl
pecypcbl
®u3rKa — HayKa O MPUPO/IE.
1 Hayunsbie MGTZI;BI HOI;HEHI/ISI 1 0 0 bubmmorexa HOK
https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MHUpa
Ponb 1 mecto ¢usuku B

9 (hopMUpPOBaHUHU COBPEMEHHOM 1 0 0 bubnuoteka [IOK
HAy4YHOM KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU NESITETLHOCTH JIOACH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENBHOCTh MEXaHUYECKOTO 1 0 0 bubnuoreka [IOK
nBrokeHus. [lepemelnienre, CKOpoCThb, https://m.edsoo.ru/ff0c3508
YCKOpEHHue

4 PaBHOMEpHOE IPSAMOTMHEWHOE 1 0 0 bubnuoreka [IOK
IBIDKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPAMOJIMHEUHOE 1 0 0 bubnuoreka [IOK
IBIDKEHHE https://m.edsoo.ru/ff0c372¢

5 CBoOoiHOE masieHue. Y CKOpeHue 1 0 0 bubnunoreka [IOK
cBOOOJTHOTO Ma/IeHUs https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHOe nBUXKEHUE.

7 I[I]:I/I)KGHI/IC MaTepraJILHoﬁ TOYKH 110 1 0 0 bubmorexa [JOK

https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTHU
8 [IpuHuun oTHOCUTENBHOCTH [ anues. 1 0 0 bu6mmoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

NHepunanpHbIE CUCTEMBI OTCUETA.
Ilepsbiit 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

9 cynepno3uuu cui. Bropon 3akon bubmmorexa [IOK
B https://m.edsoo.ru/ff0c3be8
HrproTona nist MmaTepuanbHOW TOUKH

10 Tperun 3axon HeroToHa 1715 bu6mmoreka [JOK
MaTepHUaIbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3aK0H BCEMUPHOTO TAroteHus. Cuna

11 TsKecTH. [lepBas kocMudeckas brbamorexa [TOK

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

12 Cuna ympyroctu. 3akoH ['yka. Bec bubnuoteka [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoapduumeHnt tpeHus.

13 Cuna cﬁnpomsnel?nq:{ nupn ,Z[BI/I)II)(GHI/II/I bubmmorexa [OK
TeNa B KHAKOCTH HIH rase https://m.edsoo.ru/ff0c3f76
[TocTynarensHoO€ U BpanaTeabHOE

1 JBIKEHHUE a0COJIFOTHO TBEPJOTO Tea. bu6mmoreka [JOK
MowmenT cuinsbl. [1nedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeNa
Nmmynsc MaTepuanbHOM TOUKH,

15 CUCTEMbI MaTepUaIbHBIX TOUYEK. bubnuoreka [IOK
Nmmynbc cuiel. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbCca. PeakTuBHOE ABIKEHHE
PaGoTta 1 MOIITHOCTB CHITBIL.

16 Kunernueckas sHEprus MaTepuaaIbHOW bu6nuoreka LIOK
Touku. Teopema 06 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPrun

17 [loTreHunanpHas SHEPrusl. bu6mmoreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[MoTeHumansHas SHEPTUs yIpyro
ne(GopMUPOBAHHOW TIPY>KUHBI.
[MoreHumanpHas SHEPTHsl TeNIa BOIM3U
MIOBEPXHOCTU 3eMIIU

https://m.edsoo.ru/ff0c461a

18

[ToTreHnmansHbIe ¥ HEMOTEHINATHLHBIE
cuiibl. CBsA3b pabOTHI
HETNOTEHIIMAJBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOW SHEPTUHU CUCTEMBI Tell.
3aK0oH COXpaHEHHUs MEXaHUYECKOU
SHEPTrUH

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

19

JlabopaTtopHnas pabota «ccnemoBanue
CBs3U pa6OTI)I CHUJIbI C UBMCHCHUEM
MEXaHUYECKOH SHEPTHH Tella Ha
MIPUMEpPE PACTSHKEHUST PE3HHOBOTO
KTyTa»

20

KonTtponpHas padoTa mo teme
«Kunematuka. Jlunamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

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

21

OcHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOM Teopru. bpoyHOBCKOE
nsuxenue. Auddysus

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

22

XapakTep JBUKCHUS U
B3aUMOJICHCTBUS YaCTHUL] BEILIECTBA.
Mogenu cTpoeHus ra3oB, )KUIKOCTEH U
TBEPABIX TEI

23

Macca MOJICKYII. KoaunuectBo
BemiectBa. IlocTosHHas ABoraz[po

24

Tennosoe paBHoBecue. Temneparypa u
e€ usmepenue. Illkana remneparyp



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

Lenbcus

Wneanpusii ras 8 MKT. OcuHoBHOE

bu6mmoreka [JOK

25 ypaBaenue MKT https://m.edsoo.ru/ff0c4fde
AOcCoJTIOTHAsl TEMIIEpATypa Kak Mepa
26 CpeaHEeNd KUHETUYECKOM SHEPruun bubnuoteka [IOK
JBUKECHUSI MOJIEKYJ. Y DaBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona
27 3akoH JlanpToHa. ["a30BBIC 3aKOHBI
JlabopaTtopHnas pabota «ccnemoBanue
28 3aBHCHMOCTH MEXIY MapaMeTpaMu
COCTOSIHUS pa3pEKEHHOTO ra3ay
29 H3omporiecchl B uacaIbHOM ra3e v ux bubmmoreka [JOK
rpaguvecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsis sneprus
TEPMOJIUHAMUYECKOU CUCTEMBI U
30 crroco0nI e€ m3MeHeHus. KoandaecTBo bubnuoteka [IOK
TEIJIOTHl U paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
SHEPrusi 0JTHOATOMHOTO UJEALHOTO
rasa
bubnuoreka [IOK
31 Buzet reruorepean https://m.edsoo.ru/ff0c5c36
Y nenbHas TEILIOEMKOCTDH BEIISCTBA.
32 KonnuecTBo TEIOTHI IpH bubmorexa [OK
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AnuadaTHbBIN Mpo1Iecc
33 IlepBrlii 3aKOH TEPMOJUHAMHUKH U €TO bu6nuoreka LIOK
IIPUMEHEHHE K U30TpolLeccaM https://m.edsoo.ru/ffOc5efc
34 HeoOpaTumocTs npo11eccoB B bubnuoreka [IOK

npupoje. Bropoi 3akoH

https://m.edsoo.ru/ff0c6230



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230

TCPMO AUHAMHKU

[Tpunnun aeicteus u KII1/ renoBoit

bu6mmoreka [JOK

35
MaIIuHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KI1/]
37 DKOJIOTHYECKHE TPOOIEMBI
TETUIOPHEPTEeTHKI
38 O6o0matomuii ypok «MomnekymnsipHas bubnuoteka [IOK
¢uzuka. OCHOBBI TEPMOIUHAMUKIY https://m.edsoo.ru/ff0c6938
KonTponsHas paboTa o teme
39 «MounekynspHas ¢usnka. OCHOBBI bubmorexa [OK
' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHUKH
[TapooOpazoBanre 1 KOHIEHCAITHS. bu6mmoreka [JOK
40
Hcnapenue u kurneHne https://m.edsoo.ru/ff0c63b6
AOcCo0THAs 1 OTHOCHTEIIbHAS
41 BIIAXKHOCTH Bo3ayxa. HachimeHHbIH bubmorexa [OK
Hyxa. - https://m.edsoo.ru/ff0c64d8
nap
Trepnoe teno. Kpucramnuueckue u
42 amopdHbIe Tela. AHU30TPOITHS bubnuoreka [IOK
CBOMCTB KpHCTaLioB. Kujakue https://m.edsoo.ru/ff0c65f0
kpuctauibl. COBpeMEHHBIC MaTepHaIbl
[InaBneHue U KpUCTAIIU3AIINS.
43 VnenpHas TEIioTa IUIaBJICHUS bubmorera [OK
s ' https://m.edsoo.ru/ff0c6708
CyOnumanus
bubnmoreka [JOK
44 v 0
PABHCHHE TEMIOBOTO bajatica https://m.edsoo.ru/ff0c6820
OnexTpu3anus Tell. DICKTPUICCKUN
pratl P bubmuoreka [IOK
45 3apsj. [[Ba Buaa aneKTpUUECKuX

3apsI0B

https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
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https://m.edsoo.ru/ff0c65f0
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[IpoBOAHUKH, TUATEKTPUKHU U

46 MOJIYIIPOBOIHUKU. 3aKOH COXPaHEHUI bubmmorexa [IOK
i ’ P https://m.edsoo.ru/ff0c6bcc
NIEKTPUIECKOTO 3apsia
Bsaumonencrue 3apsioB. 3akoH
47 Kynona. To4yeuHbIN JIEKTPUUECKUU bramorexa HOK
Y ' P https://m.edsoo.ru/ffOc6ce4
3apsiz
Hanpsisk€HHOCTB 27EKTPUIECKOTO
48 nons. [IpuHnmn cynepnosunun bubnuoreka [IOK
BNEKTpUYECKUX noseu. JInnun https://m.edsoo.ru/ff0c6df2
HaIPsHKEHHOCTH
PaboTa cHI1 3JIeKTPOCTaTHIECKOTO
49 nons. [Torennman. PasHocts bubmmorexa [JOK
' ' https://m.edsoo.ru/ff0c6f00
MOTEHINAJIOB
[IpoBOTHUKY U TUDTIEKTPUKH B
50 AIIEKTPOCTATHYECKOM TIOJIC bubmmorexa [IOK
P i https://m.edsoo.ru/ff0c7018
JusnexTpuueckas MpOHUIIAEMOCTh
bu6mmoreka [JOK
51 DnekrpoeémMkocTh. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOTO
52 KOHIEeHcaTopa. DHeprus 3apsnLKEHHOTO bubnmorexa [JOK
pa- P P https://m.edsoo.ru/ff0c72c0
KOHJIeHCaTopa
53 JlaGopaTtopHnas padota "M3mepenne
3JIEKTPOEMKOCTH KOHAeHcaTopa"
[IpuHIMI 1ECTBYS Y IPUMEHEHHUE
KOHJICHCATOPOB, KOMHPOBATHHOTO
54 anmnapara, CTpyHHOTO IIPUHTEpA.

DeKTpocTaTHUecKast 3aluTa.
3a3emiIeHHE AEKTPOIIpUOOpPOB



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

55

DNEeKTpUUYECKUH TOK, YCIOBUS €r0
cyuiecTBoBaHus. [I0CTOSHHBIN TOK.
Cuna Toka. Hampsbxenue.
Conporusnenue. 3akoH Oma Jyis
ydJacTKa [eru

56

[TocnenoBarenpHOE, NapaLUIEIBHOE,
CMEIIAHHOE COEMHEHNE
MPOBOHUKOB. JIabopaTopHas paboTa
«M3yueHne cMenaHHOro COeIMHEHUS
PE3UCTOPOB»

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

57

PaboTta 1 MOLTHOCTB IEKTPUYECKOTO
Toka. 3akoH J[xoynsa-Jlenma

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

58

3axon Oma Jy1st TOJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«M3mepenune DJIC ncTouHrka Toka u
€ro BHYTPEHHETO COMPOTUBIICHUS»

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

59

DNeKTpOHHAs MPOBOIUMOCTD TBEPABIX
METaJJIOB. 3aBUCUMOCTD
COMPOTHBIICHUS METAJIIIOB OT
Temmeparypsl. CBEpXIpOBOIUMOCTD

60

DNEeKTPUUECKUHU TOK B BaKyyMe.
CBOHCTBA IEKTPOHHBIX IYYKOB

61

[TomynpoBoAHUKH, WX COOCTBEHHas U
pUMecHasi poBoaAUMOCTb. CBOUCTBA
p—n-nepexoxa. [loaynpoBoaHUKOBbIE
pUOOPHI

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

62

aﬂeKTpI/I‘-IeCKI/II/IVTOK B pacTBOpax u
paciiiaBax 3JICKTPOJIHUTOB.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

DIEKTPOTUTHYECKAS IUCCOLIUAIIHSL.
DNeKTPOIN3

DNEeKTPUYECKUU TOK B razax.

63 CamocToATenbHBIN U 1 bubnuorexka [IOK
HECaMOCTOSTEIbHBIN pa3psia. MoaHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npudopsl U

64 YCTPOWCTBA U X IPAKTUYECKOE 1 bubnuoreka [IOK
npuMeHeHue. [IpaBuiia TeXHUKH https://m.edsoo.ru/ff0c86fc
0€3011acHOCTH

65 O6o0maromuii ypox 1 bubnuoteka [IOK
«DNEKTPOAMHAMUKA https://m.edsoo.ru/ff0c88be
KonTtponpHas padoTa mo teme

66 «Qnekrpocratuka. [loctosHHbBIN 1 bubnnoreka [IOK
3eKTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CpeIax»

67 PesepBHbiii ypok. KontposibHast 1 bubnuoreka [IOK
pabota mo Teme "DNeKTpoAMHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PeseprubIit ypok. O60061Iaronuii ypok 1 bubnuoreka [IOK
o TemaM 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
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11 KIIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
[
‘:;n Tewma ypoka Bcero Konrpoapubie | - Hpakmirieckie fl[:;:eﬂl/lﬂ :)Ig[()l)al:())llz:feﬂbﬂble
padoThI padoThI pecypen
[TocTostHHBIE MAarHUTHI B X

1 B3auMo/jieiicTBMe. MaruutrHoe 1oJie. 1 bu6mmoreka [JOK
Bexrop marauTHOM MHAYKIMH. JIMHUN https://m.edsoo.ru/ff0c9778
MAarHUTHOM MHIyKIIUU
MarauTHO€ noJie MPOBOTHUKA C

9 TokoM. OmbIT Dpcrena. 1 bubnuoteka [IOK
B3anmopeiicTBre MpoOBOIHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue 1 1 bubnuoreka [IOK
MarHUTHOTO TOJISI KATYIIKH C TOKOMY https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHMTHOTO TOJISl HA
MPOBOJIHUK ¢ TOKOM. Crita Amriepa.

4 JlaGopaTtopHnas pabota 1 1 bubmuoreka [IOK
«Hccaenosanue nercTBU https://m.edsoo.ru/ff0c9acO
[IOCTOSTHHOT'O MAarHMWTa Ha PaMKy ¢
TOKOM
Bxonnas koHTposbHAs paboTa.

JlelicTBME€ MarHUTHOTO IOJIS HA
5 JBUKYILYIOCS 3apPSKEHHYIO YACTHUILY. 1 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c9df4
Cuna Jlopenna. PaboTa cubl
Jlopenua
5 DnekrpoMarHuTHas uHaAyKus. [lotok 1

BEKTOpa MarHuTHoW nuaykunu. J/C



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

MHIYKIHU. 3aKOH IEKTPOMarHUTHOM
naaykuun Papanest

JlabopaTopHas pabora
«HccnenoBanue sSBIEHUA
BHCKTpOMaFHI/ITHOI\/JI WHAYKIUW

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

NHayKTUBHOCTS. SIBIEHUE
camonHaykuuu. DJ1C caMOMHAYKIUY.
DHEeprusi MAarHUTHOTO TIOJISI KATYIIIKH C
TOKOM. DJIEKTPOMArHUTHOE T10JIe

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

TexHnueckune ycTpoicTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3JIEKTPOMArHUTHI, 3JIEKTPOIBUTATEb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHLl,
MHIYKIIMOHHAs 11€Yb

10

O6o0matromuii ypok «MarautHoe
moJie. DIeKTPOMarHUTHAST HHYKITHSI»

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

11

KonTtponbHas padoTa mo teme
«MarauTHoO€ 1oJI€E.
DneKTpoOMarHuTHast MHIYKITHS

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

12

CBOOOTHBIE MEXaHUYECKUE
kosnebanus. ['apmonnueckue
KoJneOaHus. YpaBHEHUE
rapMOHUYECKHX KOJIeOaHuil.
[IpeBpanienue snepruu

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

13

JIaGopatopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
Nepro/ia Majiblx KojeOaHuii rpy3a Ha
HUTH OT JUIMHBI HUTHU ¥ MacChl Ipy3a»



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

14

Kone6arensHbd KOHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KOJICOAHUS B
U/IeNIbHOM KO0JIeOaTEeIbHOM KOHTYE.
AHaorus Mex1y MEXaHn4eCKUMHU U
JIEKTPOMArHUTHBIMU KOJI€0aHUSIMU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXPAaHCHUA SHEPTHUHU B UJCATIBHOM
KoJie0aTeIbHOM KOHTYpE

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

16

[Ipencrasnenue o 3aTyXarmux
KoJeOaHusx. BelHyKIeHHbIE
MeXxaHW4JecKHe Konebanus. Pe3oHaHc.
BI)IHY)K)IGHHI)Ie BHGKTpOMaFHI/ITHBIe
KoJIeOaHus

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

17

[TepemenubId TOK. CUHYCOMAQTBHBIN
MEepeMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JEUCTBYIOLIEE 3HAUYEHUE CUIIBI TOKA U
HaNPSHKCHUS

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

18

Tpancdopmarop. [IpouszBoacTso,
nepenava u norpedieHue
ANEKTPUYECKON YHEPTUN

19

YCTpOHCTBO U MIPAKTHYECKOE
MIPUMEHEHHE SJIEKTPUUECKOTO 3BOHKA,
reHepaTopa NEPEMEHHOIO TOKA,
JIMHUH 3JIEKTpoIiepead

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

20

OKOJIOTUYECKHE PUCKHU ITPU
IIPOU3BOJICTBE NIEKTPOIHEPTHUH.
KynpeTypa ucnons3oBanus
JIEKTPOIHEPTHH B TOBCETHEBHON



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

KHN3HHU

Mexannueckue BOJIHBI, YCJIOBHA
pacnpoctpanenus. [Tepuoa. Ckopoctsb

bu6mmoreka [JOK

21 pacIpOCTPaHEHHUs U ITIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Toniepeunsbie U MPOJOIBHBIE BOJTHBI
29 3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTB bubnuoteka [IOK
3ByKa. BeicoTa ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNeKTPOMAarHUTHBIE BOJIHBI, UX
23 cBOWCTBA M cKopocTk. [1Ikana brbamorexa [TOK
https://m.edsoo.ru/ffOccfe0
AIEKTPOMATrHUTHBIX BOJTH
[TpUHIMIIBI paTHOCBSI3U H
24 TeneBuieHus. PazButne cpencTs
cBs3U. Pagnosmokamus
o5 KonTtponbnas padora «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssmonuHeNHOE pacipoCTpaHEHHE
%6 CBETa B OJJHOPOJIHOM Cpejie. bubmuoreka [IOK
Toueunslit HICTOYHUK cBeTa. Jlyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBera. 3aKOHbI
27 oTpaxkeHus cBeta. [locTpoeHue bubmmorexa [IOK
. https://m.edsoo.ru/ff0cd4e0
M300paX€HUH B IJIOCKOM 3€pKalie
[Ipenomiienue csera. [lonHoe
08 BHyTpeHHee oTpaxeHue. [IpenensHbn bu6nuoreka [IOK
YTOJI IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpayKEHHS
29 JlaGopatopHas paborta «/3mepeHue bubnuoreka [IOK

TOoKa3aTeJid MPEJIOMIICHUS CTCKIIA»

https://m.edsoo.ru/ff0cd67a



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

JIunzsl. [locTpoenne n3o0pakeHui B

30 nuH3e. Dopmyna TOHKOH JIMH3bI bubmmorexa LIOK
- POPMY ' https://m.edsoo.ru/ffOcddle
YBenuueHue JTMH3bI
JlabopaTopHas pabora
31 «MccnenmoBanue CBOMCTB
n300paXkeHu B JIMH3AX»
Hucnepcus cBeta. CIIOXKHBIN COCTaB
39 6enoro csera. Ller. JlabopaTopHas
pabora «Habnronenue aucrepcuu
CBETa»
33 WNnuTtepdepennus cera. Audpakuus bubnuoreka [IOK
ceerta. [ludpakunonnas pemeTka https://m.edsoo.ru/ff0ced22
34 [TonnepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tongpuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTruueckne mpruOOPsI M YCTPONCTBA U
yCIIOBHUSA UX O€30M1aCHOTO NPUMEHEHUS
['panu1el mpUMEHUMOCTH
36 KJIACCUYECKOW MeXaHUKU. [TocTynaTel bubnuoreka [IOK
CIIeIMaIbHOW TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCUTEJIHOCTH
OTHOCHUTETBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeyIeHUEe BPEMEHU M COKPAIlCHUE bubmorexa IOK
P P https://m.edsoo.ru/ffOcfa42
JUTAHBI
DHeprus U UMITYIIbC PETSITUBUCTCKON
38 ‘IaCTli/I bl CB;BLy Macfm C DHEprueH u Bubmmorexa LIOK
HEL P https://m.edsoo.ru/ffOcfc68
UMITYTECOM. DHEPIHsl MOKOS
39 KonTtponsHas pabota «OnTuka. bubnuoreka [IOK

OcHOBBI CIIeLMaIbHOM TCOpHUU

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
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
https://m.edsoo.ru/ff0cf6f0

OTHOCHUTCIIBHOCTH»

®dotonbl. Popmyna [nanka. Jueprus

bu6mmoreka [JOK

40
¥ UMIyIbC GPoToHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHNE
bu6mmoreka [JOK
41 .0 A.T.
(porospexra. Ombirs: https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl porodddekra. YpaBuenue
- (bv P b bu6mmoreka [JOK
42 OuvHmterHa g GoToaddekra.
https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» pororpdexra
JaBnenne ceera. OnwiTe! I1. H.
43 JlebeneBa. XMHUUECKOE IEUCTBHE bubmorexa [OK
Acka. a1 https://m.edsoo.ru/ff0d04a6
cBETa
TexHuyeckue ycTpoicTa u
MPaKTUYECKOE MPUMEHEHHE:
44
dhoToreMeHT, (OTOIATIHK,
COJIHEUHas OaTapesi, CBETOIHO/T
45 Pemenne 3aga4d mo teme «91E€MEHTHI bubmuoreka [IOK
KBAHTOBOH ONTHKI)Y https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITE
46 Pesepdopa 1o paccestHiIO 0-4acTHI] bubnnorexa [JOK
pDHOP P ' https://m.edsoo.ru/ff0d091a
[InanerapHas Moieab aToMa
bubnuoreka [IOK
47 ITocrymnarsl Bopa
Y p https://m.edsoo.ru/ff0d0afa
H3znyyenne u norioieHne GoTOHOB
48 I I/I};Iqe exoJie aTOMEIlL:) o HO?O OBHS bubmorexa [OK
p pexon N g P https://m.edsoo.ru/ff0d0afa
SHEpPruu Ha Apyroi. Buapl ciekTpos
49 BonanoBsie cBoricTBa yacTul,. BomnHbl bu6mmoreka [JOK

ne bpownns. KopnyckynspHo-

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
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BOJIHOBOU Ayanu3M. CIIOHTaHHOE U
BBIHYXKJICHHOE U3JIy4CHHE

50

OTKpbITHE PaIMOAKTUBHOCTH. OTIBITHI
Pesepdopaa mo onpeneneHuio cocraBa
PaIMOAKTUBHOTO U3ITyYEHUS

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

o1

CaoucTtBa anbda-, 6era-, ramma-
n3inydyeHus. BousHue
PaIMOaKTUBHOCTH Ha JKUBBIE
OpTraHu3MbI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DNEeKTPOHHBIM U IO3UTPOHHBIN OeTa-
pacnan. ['amma-usnydenue

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

53

DHeprus CBSI31 HyKJIOHOB B SI7IpE.

S nepubie peakuuu. AnepHbd
peaktop. [IpoOiaembl, IEPCIIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPreTUKU

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

54

DyieMeHTapHble YacTullbl. OTKPBITHE
MO3UTpoHa. MeToabl HAOIOACHUS U
PEruCTpaLMU JIEMEHTAPHBIX YACTHIL.
Kpyrabiii ctonn «®yHaameHTanbHbIe
B3auMoOJeuCcTBUA. EAnHCTBO
(bu3MYECKOU KapTUHBI MUPa»

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

55

Bun 3se3nnoro neda. Co3sesaus,
SIPKUE 3BE3/bL, IUIAHETHI, UX BUIUMOE
nBmkeHue. CoJIHEUHAasT cucTeMa

56

Connue. ConHeuHast akTUBHOCTb.
Hcrounnk sneprun CosHIA U 3BE3]T



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

57

3BE3/1bl, NX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI ITaBHOW
MOCJIeI0BaTEeNIbHOCTH. BHyTpeHHee
cTpoeHnue 38€311. CoBpeMeHHbIE
MPEACTABJICHUS O IPOUCXOXKICHUH U
sposrronuu COJIHIA U 3BE3]T

58

Mneunsin [Tyte — Hama ["aakTuka.
[Tonoxenue n apmxenue CoyiHLa B
lNamaktuke. ['anaktuku. YepHsie
JBIPBI B SIAPAX TATAKTHK

59

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

60

Hepemennsie mpo6iieMbl aCTpOHOMUUT

61

KonTtponbHas padbota « 37eMeHThI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06matomuii ypox. Poisib ¢husuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax nesTeIbHOCTH
YyeJI0BEKA

63

O6o6maromuit ypok. Ponb u mecto
(U3UKU ¥ ACTPOHOMUHU B
COBPEMEHHOM HaAy4HOU KapTUHE MHpa

64

O6o6maromuit ypok. Posb
¢u3nveckoit Teopun B GOpMHUPOBAHUI
npeacTaBiIeHu o0 Puzndeckoi
KapTHUHE MUPA




Oo6o6maromuit ypok. Mecto
(u3nvecKoil KapTHUHBI MUPA B 00IIIEM

65 1
PSAy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEACTABIECHUI O IPUPOJE
66 PesepBHbIl ypok. MarautHoe nose. 1
DNeKTpOMarHUTHAasE MHIAYKLNS
Peseprubiit ypok. Ontuka. OCHOBBI
67 CTeUATBHON TEOpHH 1
OTHOCHUTEJIBHOCTHU
Pesepnsiii ypok. KBantoBas ¢puznka.
bu6mmoreka [JOK
68 DeMeHTBl aCTPOHOMHHU U 1
https://m.edsoo.ru/ff0d1784
acTpoPU3NKI
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YHEHUKA

» ®usuka, 10 xknacc/ Msaxumes I'.41., byxosies b.b., Corckuit H.H. nox
penakmueit [lappentoeBoit H.A., AkiinonepHoe o6mectBo «M3narenbcTBo
«IIpocsemienue»

Co6opnuk 3aga4d no ¢pusuke 10-11 knaccol k yueOHukam .. Mskuiiesa u
ap."®uszuka 10 knacc "®uznka 11 knacc. ®I'OC /O.N.I'pomiieBa-

M.:U3parenscTBO "OK3aMeH"

METOANYECKHUE MATEPHUAJIBI JIJISA YYUTEJIS

1. AranoB A.B. ®u3nka BOKpyT Hac: KadyeCTBEHHBIC 3a7a4u 1o (usuke/ A.B.
AranoB.- M.: Jlom nenaroruku,1998.

2. byteipckuii I'.A. DxcriepuMeHTalIbHBIC 3a7a4u 110 ¢usuke/ [.A. ByTeIpckuid,
10.A. Caypos.- M.: IIpocsenienue, 1998.

3. Kabapaun O.®. 3anauu no ¢pusuke/ O.®. Kabapaun, B.A. Opnos, A.P.
3wipbepman.- M.: [Ipoda,2010.

4. Kabapnuu O.®. COOpHUK SKCTIEPUMEHTAIBHBIX 3aJaHUI 1 TPAKTUIECKUX
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