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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Ttakxke c yuy€roM deaepanbHON paboueil mporpamMmbl BOCIHUTAHUS U
KOHLIETIIUMA TIpernojilaBaHusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickon Odenepannu, pEATU3YIOLINX OCHOBHEIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10-11 kimaccoB mnpu
oOy4eHHH UX (Pu3MKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeJAMETHBIM pe3yibTaTam
OOy4eHHMs, @ TAKXKE YYHUTHIBAET HEOOXOAMMOCTh pPeaM3alMi MEKIPEIMETHBIX
CBsI3e (DU3BUKM C €CTECTBEHHO-HAyYHBIMU Y4E€OHbIMM IpenMeramu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, TPeIMETHbIE (Ha 0a30BOM YpOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yNbTAaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rogaM oOy4eHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyxkaromiem mupe. IKoabHBIN Kype GU3NKH — CHCTEMOOOpa3yIOni
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3HUECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
OpUMeHEeHHe (U3NYECKUX 3HaHMM  Ompenenser Xapakrep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4eHHUSI HOBBIX MAaTE€pHaJIOB C 3aJaHHBIMU CBOWCTBAMHU W JIPYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (POpPMUpOBaHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJT TO3HAHMSI IPU BBIMOJIHEHUU UMH YIEOHBIX UCCIIEIOBaHUI.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOKEH pAd UACH, KOTOpble MOXHO paccMaTpuBaTh Kak MPUHIUIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTUYECKHU
3aBEPILIEHHBIM, OH COJICPKUT MaTepuai U3 BCeX pa3/eioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKHU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoBaHUEe MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSAX MaTE€pUH, BEUIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus MNpeanosiaraeéT HCIOJIb30BAHHUE
TYMaHUTapHOTO TOTEHIMana (HU3MUECKONM HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢uzukn ¢ pasBuTHeM OOIIECTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TTPOOIEMaMHU.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢dusuku mpeamnonaraer
3HAKOMCTBO C IIUPOKUM KPYTrOM TEXHHUYECKUX U TEXHOJOTHUECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEIEHHUS DIIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke 00CYXKICHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1aCHOCTH.

CrepKHEBBIMU 3J€MEHTaMU Kypca (DU3MKM Ha ypOBHE CpPEOHEro OOILEero
oOpa3oBaHus SBISAIOTCS (U3MUEecKue Teopuu ((popMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3UUECKON TEOPUHU, POJIU (PYH/IaMEHTAIBLHBIX 3aKOHOB U
NPUHIUIIOB B  COBPEMEHHBIX  TMPEACTABICHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHUH, JJIsl OMUCAHUS ECTECTBEHHO-HAYYHBIX SBJICHUU U
MIPOIIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peau3yeTcs Mpexie
BCEro 3a CYET OpPraHU3alliU SKCIEPUMEHTAIBHOM AESITENbHOCTH O00YyYaroIMXCs.
Jns  GazoBoro ypoBHSI Kypca GU3UMKM — OTO MCIOJB30BAHUE CHUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB M JIA0OpAaTOpPHBIX pPadoT,
KOTOpBIE B Iporpamme 1o (usnke oObeIMHEHBI B OOMIMN CIMCOK YUYCHHYECKUX
MpakTUYeCKux padoT. BrijeneHne B yka3aHHOM mepeyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJIS KOHTPOJST M  OIECHKH, OCYIIECTBISIETCS YYaCTHHUKAMU
o0pa3oBaTEILHOIO TMpollecca MCXOJsd U3 OCOOCHHOCTEH IIJIaHUPOBAaHUS U
ocHalleHus kabunera ¢Qusuku. Ilpu »3TOM oOecreunBaercs OBJAACHHE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUThL KOCBEHHBIE W3MEPEHUsS, HUCCICIOBAHUS
3aBUCUMOCTEH (U3MUECKUX BEIMYMH M TOCTAHOBKY OIIBITOB TIO TPOBEPKE
MPEIJIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE yIENAETCA PEUICHUI0 PAcYETHBIX U KAaueCTBEHHBIX
3anay. Ilpu 3TOM AJia pacy€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3aJadyd C SIBHO
3aJlaHHOMN (DU3UYECKON MOJIEIBIO, TTO3BOJISIONINE IPUMEHSITh N3YYSeHHBIE 3aKOHbBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfiena Kypca, TaKk U HUHTErpUpYys 3HAHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCA 3a/laHUsl Ha
OOBSICHEHHE TPOTEKaHUs (PU3MUECKUX SIBICHUH M TMPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJEIM A CUTyallMd MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY OO€CedYeHHI0 ydyeOHOro mpolecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3YIaThCsl B YCIOBHIX
NpPEeIMETHOrO0 KaOWHeTa (PM3HKM WIA B YCIOBUSAX HHTETPUPOBAHHOIO KaOWHETa
MIPEAMETOB €CTECTBEHHO-HAYYHOTO IMKia. B kaOuHere (Qu3MKM AOMHKHO OBITH
HE0OXoaMMOe J1abopaTopHOE OOOpYIOBAHME JJI BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCcTpallMoHHOE  00Opy/I0BaHWE (HOPMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
MEPEUUCICHHBIX B TMporpaMMme Mo (U3HKE KIIOYEBbIX JIEMOHCTpAIlui s
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOILECCOB, OMIUPUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHHM.

JlaGopatopHoe 000OpyIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEUMBAECTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydarommxcsa. TemMaTH4ecKue KOMIUICKTHI
71a00paTOpHOTO OOOPYIOBAHUSL JOJKHBI OBITh TOCTPOCHBI Ha KOMIUJIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUH.

OCHOBHBIMHU TIEJIIMH U3y4eHUs] PU3UKHU B 001IeM 00pa30BaAHUU SIBJISTFOTCS:

e (opmMupoBanue HHTEpeca W CTPEMJICHUS OOYYAIONIUXCS K HAYYHOMY
W3YYCHUIO TPUPOJIBI, Pa3BUTHE WX HMHTEIUICKTYaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS U (POpMUPOBaHUE
MCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opmMupoBaHME HAYYHOTO MHPOBO33PEHUSI KaK pe3ysbTaTa HU3YYCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (dopMmupoBaHHE yMEHHUU OOBICHITH SBICHUS C HCIOJH30BAHHEM
bu3NYecKuX 3HAHUHN M HAYYHBIX JJOKA3aTEIbCTB;

e (opmMupoBaHue mpencTaBICHUNA O PONMM (PUBUKHU IS Pa3BUTHUS IPYTUX
CCTECTBEHHBIX HAayK, TCXHUKH U TEXHOJOTHH.

JlocTrxeHrne 3TUX Ienei 00ecredrBaeTCsl pElIeHHeM CIEeIyIOIMNX 3a71ad B

npoiiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHETO O0IIero o0pa3oBaHusI:



e TmpuOOpEeTEeHHE  CHUCTEMbl  3HaHUK 00  oOmux  (Qu3NUEeCKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AIIEMEHTHI acTPO(DU3HKHY;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHHUS IS
OOBbsiCHEHUS (PU3MYECKUX SBICHUUW B MpPUPOAEC U IS NPUHATHUA
MPAKTUYECKUX PEIICHUN B MOBCEIHEBHON KU3HU;

e OCBOCHHE CMOCOOOB pEHICHHs pa3IUYHbIX 3aJad C SBHO 3a/laHHOU
dusznyeckoil Monenbplo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS Ha OKPYXKAIOUIYIO
cpeny;

e OBJIAJICHUE METOJIaMH CAMOCTOSITEIFHOTO TUTAHUPOBAHMS W TPOBEACHUS
(¢u3NYECKUX SKCIEPUMEHTOB, aHAIW3a U HMHTEpHpeTauuu HH(opmaluu,
OIIpEIEeNICHUS IOCTOBEPHOCTH MOJYUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH AJIsl Pa3BUTUS YMEHUN MPOEKTHO-UCCIIE0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wsyuenue ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus otBoautTcsa 136 yaco: B 10 kimacce — 68 yacos (2 4aca B Hezelno), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIO).

B nporpamme ocymecTBiaéH BbIOOp MEpeyHs JIabOpaTOPHBIX PadOT U OMBITOB
C YYETOM MHIUBHUAYAIBHBIX OCOOEHHOCTEN 00yUYarOIInXCS.



1.COAEP KAHUE OBYYEHUA
10 KITACC

Paznen 1. ®usuka 1 MeTOAbI HAYYHOT'O MIO3HAHUS

®usuka — Hayka o mnpupone. Hayunbie mMeTOnbl NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb DJSKCriepuMeHTa M TEOPUM B INPOLECCE TO3HAHUS IPUPOJBL.
DKCIIEpUMEHT B (PU3HKE.

MonenupoBanue (U3NYECKUX SIBIEHMM M mporieccoB. HayuHble T'MIIOTE3BI.
dusnveckre 3aKOHbI U TEOPHUH. [ paHUIBI MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponp u Mecto ¢usuku B GOPMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI
MHUpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTe€pUaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CrnoxeHue nepeMenieHnil U CI0KEHUE CKOPOCTEN.

PaBHOMepHOE M pPaBHOYCKOpPEHHOE MpsSIMOJIMHENHHOEe IBIkeHue. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMElIcHus
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoboaHOe nazeHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHenHoe  aBukeHue. JIBMKEHHME  MarepualbHOM TOYKM 11O
OKPYXKHOCTH C MTOCTOSHHOM MO MOAYJIIO CKOPOCTBIO. YTJI0OBasi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIB>)KECHUE CHAPSIOB, LICMTHbIC U PEMEHHBIC MEpeIayuu.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUUECKUX XapaKTEPUCTHUK
JIBYDKCHUSL.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIH30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenue ABWKEHHS Teja, OPOIIEHHOTO TMOJ YrjoM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpaBneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHS C LEIBIO ONPEACICHUsS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOILIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEKYTKA BpPEMEHHM TIPU PaBHOYCKOPEHHOM
JBW>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3y4yeHue nBUKEHUS Tela, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['anmnes.  IlepBbid  3akoH  HproToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA 1Sl MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro taroreHus. Cuia Tskectn. IlepBas kocMmuueckas
CKOPOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunpl Tpenus (mokosi, ckoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosdduiment tpenus.
Cuiia conpoOTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJKOCTH WIIU Ta3e.

[TocTynarenpHOE U BpallaTeIbHOE IBHKEHHE a0COJIFOTHO TBEPAOrO Tea.

MoOMEHT cuiibl OTHOCHUTENBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHndeckrue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpPUUU.

CpaBHeHUE MacC B3aMMOJICHCTBYIOIINX TE.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonivl

N3yuyenue aBuxkeHUs: Opycka 1o HaKJIOHHOW MJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYIOCTH, BO3HUKAIOIIMX B NPYKUHE U
pEe3rHOBOM 00paslie, OT UX AepopMalu.

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynec MarepuallbHOM TOYKM (Teda), CUCTEMbl MaTEpUAbHBIX TOYEK.
HMIynbC cuibl 1 U3MEHEHHME HMITyJIbCa TEla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeaxtrnBHOE BMXEHUE.

Pa6oTta cuibl. MOLTHOCTh CUJIBL.

Kunernueckass 3Heprusi MarepuanbHOW TOUku. Teopema 00 W3MEHEHUH
KMHETHYECKOW SHEPTHH.

IloreHunanbHas DHEPIusl. IloreHunanbHas DHEPIUs yIpyro
nedopMupoBaHHOM  npykuHbl.  [loTeHuManpHass SHeprusi Tena  BOJIU3H
ITOBEPXHOCTH 3€MJIH.

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboThI
HENOTCHIMAIBHBIX CUJI C U3MEHEHUEM MEXaHMYECKOM JHEPIrUM CHUCTEMBI TEIL
3aKOH COXPAaHEHUSI MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyecknue yCTpOMCTBA M NPAKTHYECKOE NMPUMEHEHHE: BOJOMET, KOIED,
IIPY>KUHHBIN [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE OBHKEHUE.

[lepexoq NOTEHIMATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne abCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3BMEHEHHEM MEXaHWYECKOH SHEPIuu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIEC TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aUMOJECUCTBUS 4YacTUIl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEJI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.



Mopens  uneanmpHoro raza. OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpPUHM HJCAIbHOrO rasza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpEIHEN KWHETUYECKOW HSHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACaNbHOM I'a3e ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpencTaBIeHUE H3OMPOILECCOB: M30TEpMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCIUHEHUM.

OneiThl 10 MU PY3UN )KUIKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita IlTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYyILIECTBOBAaHUE MEXMOJIEKYJIIIPHOTO
B3aUMOJCHUCTBU.

Mopens, HILTIOCTPUPYIOIIAs TPUPOY AABJIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSHHS HACANBHOTO Trasa,
U30IIPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccenmenoBanre 3aBUCMMOCTH MEXAY MapaMETPaMU COCTOSIHUS Pa3PEKEHHOTO
rasa.

Tema 2. OcHogvl mepmoouHaMuKu

TepMmoauHamMuueckass cucrema. BHYTpeHHSs SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHeHus. KonnuectBo TemnoTsl U padbota. BHyTpeHHss
DHEpPrus.  OJHOATOMHOIO  MJAEAJbHOrO  rasa. Buaesl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUSA, U3IIydeHHUE. Y IeJIbHAs TEIUIOEMKOCTh BEILECTBA.
KosmmuecTBo TemnoThI Ipu Temonepesaye.

[lonatue 00 aamabaTtHOM mponecce. llepBbIii 3aKOH TEPMOJMHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaMm. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepMoanHamuku. HeoOpaTtuMocTh MPoIIeccoB B MPUPO/IE.

TemnoBble  MamuHbl.  [IpuHOUMNIBI  OEUCTBHUS ~ TEIUIOBBIX  MAallMH.
[IpeoOpazoBanusi ’HEPrUM B TEIUIOBBIX MamuHax. KosduuueHT mnose3Horo
nerictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodpduumMeHT MOIe3HOTro
JercTBUS. DKOJIOTUYECKUE TPOOIEMbI TEIIOIHEPTETHKH.



TexHudeckrue yCTpOMCTBA UM MPAKTUYECKOE TPUMEHEHUE: JIBUTATEIIb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAMIBHUK, KOHIUITUOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW HSHEpPrHM Teja MPU COBEPIICHHH PaOOTHI: BBUIET
npoOku W3 OYTBUIKM TIOJA JEUCTBHEM CXXATOTO BO3/IyXa, HarpeBanue s¢upa B
JaTyHHOU TpyOKe myTEM TpeHUs (BUICOEMOHCTPALINS).

W3meHeHne BHyTpEeHHEH dHEPruu (TeMIiepaTypbl) Tejaa IpH TeIionepeiaye.

OneiT MO anuabaTHOMY pAaCIIUPEHHIO BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSI BHYyTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEJI.

Yuenuuecxuii sxcnepumenm, 1abopamopvle pabomol

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecamnuvie cocmoanusn eeuyecmea. @azoevie nepexoonl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTENIbHASL BIAXKHOCTh BO3Ayxa. HachlllleHHBIM map. YAenbHas TEmiIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYpPhl KUTIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdHble Tena. AHU30TPONHS CBOWCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUcTayuM3anus. Y AelbHas TerioTa miasienus. Cyoaumanusi.

YpaBHeHue TerIoBoro OaaaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHHU TMOJTYyUYECHHUS] COBPEMEHHBIX MaTEpHayioB, B
TOM YHUCJIE HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBA HACBHIILIEHHBIX TAPOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U MiaBJIeHUsT KPUCTAUIMUECKOTO BEIEeCTBA.

JleMOHCTpanusi KpUCTaIOB.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepenne 0THOCUTETLHON BIaXKHOCTU BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYeCKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsanoB. [IpOBOJHUKH, AUAJIEKTPUKU M TMOJYNPOBOJAHUKU. 3aKOH COXpPAaHEHHUS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 2JIEKTPpUUECKUI 3apsi.
Onextpuyeckoe mnose. Hampskx€HHOCTh 3nekTpuyeckoro mnoisd. IIpuHiun



CYyNEPHO3ULUNA DINEKTPUUYECKUX Toyeil. JIMHNKM HanpsyKEHHOCTU 3JIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocrarnueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOMHMKM M AMDJIEKTPUKU B IJIEKTPOCTATHYECKOM IIOJIE.
JlvanexkTpryeckasi MpOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIeKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIEKTPOMETpP, DBJEKTPOCTAaTHUYECKash 3allUTa, 3a3€MJICHHE 3JIEKTPONpUOOpPOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN annapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII IEUCTBUS AJIEKTPOMETPA.

B3anmoenicTBrue HadIEKTPU3OBAHHBIX TEN.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B JIIEKTPOCTATUYECKOM I10JIE.

DnekTpocTaThyecKas 3aluTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IIJJACTUH, PACCTOSHUAS MEXAY HUMH U JUJICKTPUUIECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

N3mepeHne 2meKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBbHOE CONPOTHBIEHUE BELIECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COEINHEHUE TIPOBOIHUKOB.

PaGora oanexktpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AIIEKTPUYECKOTO TOKA.

DNEeKTpOABIKYLIash CUjla M BHYTPEHHEE CONPOTUBIEHUE HCTOYHHMKA TOKA.
3akoH Oma 11 ONHOM (3aMKHYTOM) 3JieKTpuyeckoi uenu. KopoTtkoe 3ambIkaHue.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAJUIOB OT TeMIepaTypbl. CBEpXIPOBOAUMOCTb.

DneKkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKMY. CobcTBeHHas U IIpUMECHast IIPOBOJANMOCTh
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJIMUTOB.
DNEeKTpOoIuTUYECKask AUCCOLMALUS. DIEKTPOIH3.



DnekTpuyeckuii ToKk B raszax. CamMoCTOSATEIbHBI M HECaMOCTOSATENbHbIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTpPONMCTBA M TNPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIBTMETP, PEOCTaT, HWCTOYHHKHA TOKa, OAJICKTPOHArpeBaTEIbHBIC TPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYTIPOBOAHUKOBBIN IHO/, FralbBaHUKA.

Jlemoncmpayuu

N3mepeHre CUiTbl TOKA U HaIPSKEHUS.

3aBUCHUMOCTh COINPOTHUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepraa.

CMemaHHOe COeIMHEHUE TPOBOHUKOB.

[IpsiMoe wW3MepeHHe >IEKTPOJBMXKYIIEeH cuibl. KOpoTkoe 3ambIKaHHE
rajJbBaHUYECKOIO PJIEMEHTA U OLICHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COTIPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYyPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoii pa3psa ¥ NpOBOJIUMOCTb BO3yXa.

OnHOCTOPOHHSISI TPOBOJAMMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOIBUKYIIEH CUIIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTUBJICHUS.

HaGmronenue amextposusa.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kjacce ocyiiecTBiseTcs ¢
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTUKH,
OMONOTHY, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, Hay4HbIM (akT, rumore3a, (puznueckas BEIWYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pellleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIUS,
napaboa, rurnepbosa, ux rpauKku U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MIPOCKIIUA HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonoeus: mexannueckoe ABUKEHUE B KUBOHM mpupoje, nuddysus, ocMoc,
TEIMJI000MEH KMBBIX OPTaHU3MOB (BUIBI TEILIOTIEPE/IayH, TEIJIOBOE PABHOBECHE),
AIIEKTPUUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAS MAacCa, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEU W



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJIOB, A3JIEKTPOJMTUYECKAS TUCCOIUAIUS,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUST B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYTUE€), JBUraTeidb BHYTPEHHETO
cropanusi, maposasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHAUIIMOHEP, TEXHOJIOTUH
NOJIYYEHUS] COBPEMEHHBIX MAaTEpUaJOB, B TOM YHCIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH IIPUHTED, ANIEKTPOHArPEBATEIbHBIC puoopHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raTbBAHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[ToctostHHbIE ~ MarHUTHL.  B3aumojaeicTBHE  TOCTOSHHBIX ~ MarHUTOB.
MarautHoe mone. Bektop MarHUTHOM HWHAYKUUH. [IpuHUIMO Cynepno3uinuu
MarHUTHBIX MoJiek. JIMHMU MarHuTHOM MHAYKUMU. KapThHa JMHUNA MarHUTHOM
WHYKIIMH T0JISI TOCTOSSHHBIX MarHUTOB.

MarnutHoe T0Ji€ TMPOBOJHMKA C TOKOM. KapTuHa JNHHUN WHIYKIAU
MarHMTHOTO TOJISl JIJIMHHOTO MPSIMOTO MPOBOAHHMKA U 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcreaa. BzaumoaelicTBre TPOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJIyJIb ¥ HalIPaBJICHUE.

Cuna Jlopenua, e€ MOayJib U HampaBiieHUE. [[BH>KEHUE 3apsHKEHHOW YaCTULIBI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IlOoTOK BEKkTOpa MarHUTHOM
MHOYKIAHW. OJIEKTPOABHMXKYINAS CWiIa HWHAYKUAW. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu @apanes.

BuxpeBoe »3ieKTpuyecKoe Tosie. ODJIEKTPOABIKYIIAs CUla WHIYKIUU B
MIPOBOJIHUKE, IBUKYIIIEMCS TTOCTYIATEIBHO B OJJHOPOJHOM MarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh. SIBJE€HHME CAMOMHIYKIMU. OJICKTPOABIKYILAS  CHJIA
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHuyeckrue yCTpONCTBA W MPAKTUYECKOE TMPUMEHEHUE: TMOCTOSHHBIC
MArHUThl, 3JEKTPOMArHUTHI, DSJIEKTPOJABUIATENb, YCKOPUTEIN 3JIEMEHTApPHBIX
YaCTHIl, MHIYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TTOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TTOJISL.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

JewnctBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMAarHUTHON WHTYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJICKTPOJABUKYIIEH CHIIBI UHIYKIHU OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO ITOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue nercTBUA NOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIHAH.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbLE KONEOAHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJIE€OaHMU.
["apmonnyeckue konebanus. [lepuon, wacrora, amrumtyaa u ¢aza KojeOaHUI.
[IpyXMHHBIN MasTHUK. MaTremMaTU4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanuii. [IpeBpalieHue sHepruu Npyu rapMOHUYECKUX KOIEOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaTbHOM KOJIEOATeIbHOM KOHType. AHAJIOTUS MEXIy MEXaHUYEeCKUMU U
AJEKTPOMAarHUTHBIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienre o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYKI€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennbiii  TOK. CUHYyCOMAAQIbHBIM TEPEMEHHbIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
DHEPIruHu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE JJICKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHndeckue yCTpOMCTBA M NPAKTUYECKOE IMPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUU AJIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbl (NPY>KUHHBIA WM
MaTeMaTUYECKHI MasSTHHK).



HaOmronenue 3aryxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuunorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) st
AIIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAWMHEHWHU PpPE3UCTOpa, KATYLIKH
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TUHUYU AIEKTPOIEPEaayuH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HccnenoBanre 3aBUCMMOCTH TEpUOJa MajbIX KoJieOaHUI Ipy3a Ha HUTH OT
JUIMHBI HUTU U MacChl rpy3a.

HccnenoBanre MNEpeMEHHOr0 TOKa B IENM W3 TOCJIEA0BATEIbHO
COCIMHEHHBIX KOHJEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHble 0JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrnpocTpaHeHuss W JyIMHA BOJIHBL. [lomepeyHble W TPOJIOJBHBIE BOJIHBI.
HNuTtepdepenius u uppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B snexkrpomarautHoi BosHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHHUE, MpeoMIIeHUE, noJsapuszanus, Judpakius,
unrepdepenius. CKopocTh JIEKTPOMarHUTHBIX BOJIH.

[IIxana 3eKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJH B
TEXHHUKE U OBITY.

[IpuHUMTBI paaUOCBS3U U TENEBUACHUS. Pagronokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEeIbI.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3ByKOBasi AUArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacIPOCTPAHEHUE TTOTIEPEUHBIX U MPOIOIBHBIX BOJIH.

Komne0Gmromeecs Te10 kKak UCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6nronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOmroeHnre CBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIMTYJOH H
4acTOTOM KOJICOaHU.



HccnenoBanne  CBOMCTB ~ AJEKTPOMAarHUTHBIX — BOJIH: OTpPaKEHHUE,
IpesioMJIeHUE, MoJspu3anus, udpakuus, uHTephepeHIIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pPacHpOCTpaHEHUE CBETA B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueUHbI HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zobpaxeHuit B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOIOTHBIN MTOKA3aTENh
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa IOJHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus cBera. CrnoxxHbIi coctaB Oenoro cBeta. LIger.

CoOuparonie U pacceuBaromive JuH3bl. ToHkasg 1numH3a. DoKycHOe
pacCTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolmx U paccenBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WHTepdepenuus cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KApTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakus ceta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
IJIABHBIX ~MAakKCHMyMOB TIpM  IaJ€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonspuzamnus ceera.

TexHuuecKkue YyCTpONCTBa M MPAKTHUYECKOE NPUMEHEHHE: OYKH, JIyla,
¢doroanmnapar, NPOEKIMOHHBIN ammapaT, MHUKPOCKOIN, TEJIECKON, BOJOKOHHAas
OITUKA, AUPPAKIIMOHHAS PELIETKA, OISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuyeckue mpruodopHI.

[TonHOE BHYyTpeHHEE OTpaxkeHrue. Mojiesib CBETOBOAA.

HccnenoBanue CBOMCTB H300paKEHUH B JIMH3AX.

Mopenu Mukpockomna, TEJIECKOIa.

HaOmronenue natepdepeHinm ceera.

Hab6mronenune nudpaxium ceera.

HabGmronenne nucnepcuu cBera.

[TosryueHue CrieKkTpa ¢ MOMOIIBIO TTPU3MBI.

[Tonydyenue criekTpa ¢ MOMOIIbIO AUGPAKIUOHHON PEIIETKH.

HabGntonenue nonsipusaluu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopHvle pabomoi



N3MepeHnue nokaszaress NpesioMIICHUS CTEKIIA.
HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH
['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIEUHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILITEHHA.
OTHOCHUTEIIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIJIECHUE BPEMEHHU M COKpAICHHUE
JUTVHBI.
OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C C-)HepI‘I/IeI\/’I H UMITYJIbCOM pGHﬂTHBHCTCKOﬁ JaCTHUIBI. 9HepI‘HH
IIOKOA.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBsi3u SHEPrUM POTOHA C €r0 YACTOTON. DHEprus
U UMITyJbC (POTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3akOHBI
dotorpdexra. YpaBuenue DiHmTeitHa 11 poTodpdexra. «KpacHasd rpaHuna»
dboTorddexra.

Hasnenne cBera. OnbiThl [1. H. JIeGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuuecKkue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboToaTYMK, COJIHEUHAsl OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(dQdeKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIHET0 (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -HacCTHIL.
[ImanerapHas mogmens aroma. lloctynmater bopa. W3nydyenue u mormomeHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bujel
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOJAOPO/A.

BousiHOoBBIE cBOVicTBAa yacTull. Bosnsl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JTyaJiu3M.

CroHTaHHOE U BBIHYKJICHHOE U3ITyUYECHHE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HaOmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKpbITHE
paguoakTuBHOCTH.  OmbITel  Pesepdopma  mo  ompenmeneHWio  cocTaBa
paauoakTuBHOro wu3nydeHus. CoiictBa anbda-, OeTa-, raMMa-U3Iy4CHUS.
BiusiHME pagOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3orormsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacmaa. ['amma-
U3JIydeHHE. 3aKOH PAJIMOAKTUBHOIO pacaja.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

SAnepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl M TEPCHEKTUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

OnemeHTapHbIe YaCTULbl. OTKPBITHE MO3UTPOHA.

MeTonbl HaOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

@dyHaMeHTalbHbIe B3aUMOAEHCTBUA. EAMHCTBO pU3nyecKoil KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBAa M NMPAKTHYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
Buinbcona, siepHbIit peakTop, aToMHas 6omoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHL.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JieMeHTBHI ACTPOHOMUM U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaHOE 1 MUPOBO33PEHUECKOE 3HAUYCHUE
aCTPOHOMMH.

Bun 3B&nHoro HebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIUMOE
JIBUKCHHUE.

ConHeyHas cucTema.

Connue. Conneunass akTuBHOCTh. McrouHuk sHeprum ConHUA W 3BE3N.
3BE3BI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3MBl TJIaBHOW IOCIEAOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM IMOCJIEAOBATEIIbHOCTU. BHyTpeHHEe CTpoeHue



3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIa U
3BE3]1. DTanbl )KU3HU 3BE3I.

Mineunbiii I[Iyte — nama I'amaktuka. Ilonmoxenune m asmxkeHue CoiHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u xkBaszapbl. YEpHbIE IBIPHI B sApax
rajgakTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa30eranue ranakTuk.
Teopus bonpiioro B3peiBa. PemkToBOE M3IIyUeHHUE.

Macmrabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabniooenus

HaGmronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I ONPe/IeNICHUs MOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3us1 CEBEPHOIO MOJIYIIAPHS U IPKHUE 3BE3BI.

Hab6mnronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o0maronee MOBTOPEeHUE

Ponb Qu3uku u acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHON M ATUYECKOU cepax nesTeIbHOCTH YeIOBeKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHH B COBPEMEHHOI HAy4YHOM KapTHUHE MUPa, poib (PU3UUECKON Teopuun
B (OpPMHpPOBAHWM TPEACTABICHUA O (U3UUYECKON KapTHUHE MHpa, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEACTABICHUN O IPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usnku 0a30Boro ypoBHsa B 11 kjacce ocylecTBisercs ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€d C KypCcaMM MaTeMaTHKH,
OMONOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUA: SIBJICHWE, HAay4HbIA (pakT, rumotesa, (puanyeckas BeIUMYHMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUH, TPUIOHOMETPUUYECKHUE
(GYHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPHl U MX IMPOEKUUHU HA OCU KOOPAMHAT, CIIO)KEHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, NPU3HAKK MOJ00US TPEYTrOJbHUKOB,
oTmpeiesIeHUE UIONIAIU TIOCKUX (GUryp u o0bEMa Tel.

bBuonocus: snektpuyeckue SBICHUS B JKUBOM MNpUPOJE, KojeOaTelbHbIE
JBUKEHHS B )KUBOW NPUPOJE, ONTUYECKUE SIBIICHUS B KUBOM MPUPOAE, NEUCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJINn3.



l'eocpaghusi:  MarHuTHBIE TIONMOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEICKa3aHUE 3eMIICTPSICCHUI.

Texunonocus: NWHUAM DJEKTpOIEpeaady, TE€HEpaTop IEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENb, WHAYKLUHWOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas Oarapes.



2.IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOT'PAMMBI 11O
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nka» Ha YpPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIIETYIONMINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMs yueOHOro npenMera «Dusnka» T0KHbI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaroONuXcCsi PYKOBOJICTBOBATHCS
chOpMHPOBAaHHON BHYTPEHHEW TMO3WIMEH JIMYHOCTH, CHCTEMOW I[€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0O0IeCTBa, paCHIUPEHHE >KHU3HEHHOTO
ONBITA U OIBITA IEATEIBHOCTH B IMPOLIECCE PEeaIu3ali OCHOBHBIX HAlpaBJICHUH
BOCIIUTATEJILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIECSATEIBHOCTh B MHTEPECAX T'PAXKIAHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aIiy;

YMEHHUE B3aUMOJEHUCTBOBATH C COUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TrPakIaHCKOH UICHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUKCHUSIM
POCCHMCKMX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHMS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTOMYMBOTO OY/IyIIEro;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOUYas ICTETUKY HAYYHOTO TBOPYECTBA,
NpUCYIIEro (PU3NYECKON HayKe;



5) TpyA0BOr0o BOCIIHTAHUSI:

WHTEpPEC K Pa3IMYHBIM cdepaMm npodhecCHOoHANbHOU AESTEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOP
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTu
(bU3UKY HA TIPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rNYecKOTro BOCIIUTAHUS

c(OPMUPOBAHHOCTh IKOJIOTMYECKON KyJIbTYpbl, OCO3HAHHE TJI00ATBHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJTAHUPOBAHUE U OCYIIECTBJICHUE JICCTBUM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

paclIMpEeHUE ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HaImpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAHHUE IIEHHOCTH HAy4YHOU [EATEIbHOCTH, TOTOBHOCTH B IMPOIECCE
u3ydyeHus: (U3UKU ~ OCYIIECTBJISITh  MPOEKTHYHD U HCCIEI0BATEIbCKYIO
JEATEeIbHOCTh MHANBUIYATIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne aeiicTBUs:
CaMOCTOATENLHO  (QOpMyJIHpOBAaTH W aKTyaJlU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh IENH JEeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISITh  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
bu3YeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IJIaH PEIICHHS MPOOJEMBbI C YYETOM aHAIU3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMaTepUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B ICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUM AEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PabOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBaTh KPEATUBHOE MBIIICHUE TTPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIAJIETh HAYYHOW TEPMHUHOJOTHEH, KIIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznueckoil HayKu;



BJIAJIETh HaBbIKAMU y4e€OHO-HCCIIEIOBATENbCKON U MPOEKTHOMN ESITeIbHOCTH
B 00y1acTu (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METO/IOB pelIeHusl 3ajiay (U3MYECKOrOo COJIepKaHUsl, TPUMEHEHHUIO Pa3IUYHBIX
METO/I0B [TO3HAHMS;

BJIAJETh BHUJAMH JEATEIBHOCTH IO IMIOJYYEHUIO HOBOIO 3HAHUS, €ro
WHTEpHIpETallui, MPeoOpa3oBaHUI0 W MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX
CUTYallUsIX, B TOM YHCIIE TIPU CO3/IaHUU YY€OHBIX MMPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBIISATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUTh APTYMEHTHI ISl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELICHHUS;

aHANIM3UpOBaTh TIOJIYYCHHBIE B XOJE PEIICHHUs 3aJaddl  pe3yJIbTaThl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOIHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJaul B 00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DPU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

YMETb NEPEHOCUTh 3HAaHUSA 1O (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, PEJIaraTh OPUTHHAIBHBIE TOAXO0/bI U PEIICHNUS;

CTaBUTb NMPOOJIEMBI U 33a4H, TOIYCKAIOIINE albTePHATUBHBIC PELICHHUS.

Pabora ¢ undpopmaunmeii:

BJIAJETh HABBIKAMHU MOJy4YeHHUs] UHPOpManuu (U3NUECKOTO COAEPKaHUS U3
VMCTOYHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYUIECTBISATh IIOHMCK, aHaJM3,
CUCTEMAaTH3allMI0 U HWHTEpIpeTaluio MHPOPMalUu pa3iudHbIX BUAOB U (opM
IpECTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIB30BaTh  CPEACTBa  MH(MOPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJOTMI B pElIEHUMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3al[MOHHBIX
3a1ad ¢ CcOoOMIOJIcHHEeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
TMUTUEHBl, PECYpCcOCOEpekKEeHMs, TMPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPXKAHUS B Pa3IUYHBIX (opMarax cC
y4€TOM Ha3zHayeHHsI THPOPMAIIUHU U LEIEBOU ayAUTOPHUH, BHIOMPAsi ONTUMAIbHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alluu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:
OCYUIECTBJISTh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
JEATEIbHOCTH;



pacno3HaBaTh MNPEANOCBUIKM  KOH(DJIMKTHBIX CHUTyalldd W CMsT4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHSI C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboTHI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C y4y€ToM OOIIuX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh [EJId  COBMECTHOM  JE€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacmpeneniarTb poju ¢ Y4€TOM MHEHHH YYacTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
o0 pe3yabTaT N0 pa3padOTaAHHBIM KPUTEPHUSIM;

npe/iaraTtb HOBBIE IPOEKTHI, OLEHHMBAaTh HUJEU C TMO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE ITOBEIACHUE B PA3IUYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

PerynsiTuBHbIE YHHBepCcaJbHbIe y4eOHbIe 1eHCTBUS
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JacTH
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

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

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH Y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh €ro, Oparb Ha celsd
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

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

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsiIM, BHOCUTb KOPPEKTHUBBI B J€ATEIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX PE3ylbTaTOB H
OCHOBaHUIM;



WCITOJIB30BaTh MPUEMBI peIICKCUU TSI OLICHKH CHUTYyallud, BEIOOpa BEPHOTO
peIICHUS;

YMETh OIICHUBAaTh PHUCKHM W CBOCBPEMCHHO IPUHUMATH PEHICHUS 110 HX
CHIDKCHHIO;

NpPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHX TMPH aHAINU3E pe3yIhTaTOB
NEeATEIbHOCTH;

IPUHUMATH Ce0s, IOHUMasi CBOM HEJIOCTAaTKH U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPU aHAIW3E pe3yiIbTaToOB
JeSTCIIbHOCTH,

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OIMIHOKH.

B mporecce AOCTHKEHUS JMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS IMPOTPaMMBI
mo ¢u3MKe IS YPOBHS CpEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS SMOITMOHAIbHBIN UHTEIUICKT, TIPEAMOIar AFOIIHIA
c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHMSI, BKJIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIILHOE
COCTOSIHUE, BUJETh HAIIpaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIIMOHAILHON C(EepHI,
OBITh YBEPEHHBIM B ce0e;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIIOCOOHOCTh aManTHUPOBATHCI K
AMOITMOHAJILHBIM U3MEHECHHAM U MIPOSBIISATh THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHHE K JIOCTIKCHHIO ILIEJIH U
yCrexy, ONTUMHU3M, WHHUIMATHBHOCTH, YMEHHE EHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

OMIIATHH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHATIBLHOE COCTOSTHHE
JIPYTUX, YYUTBIBaTh €r0 TMPH OCYIIECTBICHWU OOIICHHS, CIOCOOHOCTh K
COYYBCTBHUIO M CONEPEIKMBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIIUX CITIOCOOHOCTh BHICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCcTo (GU3NKH B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKHA U
TEXHOJIOTUH, B TPAKTUYECKOM JESATEIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepuajibHas TOYKa, MHEepIHUAJIbHAs cUcTeMa OTCYETa, a0COIIOTHO TBEPAOE TEO,
WJICAJIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKU 3apsij] PU pPelIeHn: (PU3NIECKUX 3a/ad;



pacro3HaBath (U3UYECKHUE SBICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAaHHWKH, MOJICKYJSIPHO-KHMHETHUYECKOM TECOPUM CTPOCHHMS BEIEeCTBA U
ANCKTPOAMHAMUKH:  PABHOMEPHOE M PABHOYCKOPEHHOE  MPSMOJMHEHHOE
JBI)KCHUE, CBOOOJHOE TMAJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTHU, WHEPIUs,
B3auMojieiicTBre Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHNE 00BhEMA TeJl MPU HarpeBaHUU (OXJIAXKIEHUH ), TETNIOBOE
paBHOBECHE, HCIApCHHE, KOHJICHCAIMs, TUIABJICHUE, KPUCTAILIM3AIUs, KUIICHUE,
BJI&YKHOCTh BO3/lyXa, MOBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
coCylle, CBSI3b MEXKAYy IMapaMeTpaMu COCTOSIHMS raza B H30Mpolieccax,
AJIEKTpHU3aIUs TeJl, B3aUMOJEHCTBUE 3aps/I0B;

OMHUCBHIBATh MEXAHUYECKOE JIBI)KCHHUE, HCIOJB3YysS (U3UYECKHE BEIWYHHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca TeJla, CHia,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTEHIUAIbHAS SHEPIUsi, MEXaHUUYeCcKas
paboTa, MeXaHWUYECKash MOIIHOCTh;, MPU ONKHCAHWU TMPABWIBHO TPAKTOBATH
(U3UYECKUIT CMBICT HMCHOJIB3yEeMbIX BEIMYMH, MX OOO3HAUYCHHS M CIUHUIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIIMUMHY C JAPYTUMU
BCIIMYUHAMU;

OMKUCHIBATh M3YyUYCHHBIC TEIUIOBBIE CBOMCTBA TEJI U TEIUJIOBBIC SIBIICHUS,
UCIONB3Yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KMHETUYECKasi YHEPIrusl XaOTUUYECKOTO JBHKEHUS MOJIEKYJ, CPEIHEKBAApaTHIHAS
CKOPOCTb MOJIEKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS HSHEprus, padoTa rasa,
KOO(PPUIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENsl; MNpPU ONHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJB3yeMbIX BEJIMYHMH, HX
0003Ha4YeHUsI W EIUHMIIBI, HAXOAUTh (OPMYJBI, CBS3BIBAIOIIME JIAHHYIO
($u3NYECKYIO BEIMYUHY C IPYTUMU BEIHMUMHAM;

ONHUCHIBAaTh U3YUYEHHBIC JICKTPUUECKUE CBOMCTBA BEIIIECTBA U DJICKTPUUECKHE
sBJICHUs (TIPOLIECChI), UCTIONB3Ysl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PAa3HOCTh MOTEHIMAJIOB,;
NP OINMHMCAHWHM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYCCKHH CMBICT HCIIOJIb3yEeMbIX
BEJIMYMH, UX OO0O3HAYEHWs] M EIWHUIIBI; YKa3biBaTh (DOPMYJIBI, CBS3BIBAIOIINC
JTAHHYIO0 (PU3UYECKYIO BEIMYMHY C IPYTUMHU BEJIMUYNHAMM;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Ys (PU3NUeCcKue
3aKOHBI U MIPUHIMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeloToHa,
3aKOH COXPAHEHUSI MEXAaHMYECKOW DSHEPruM, 3aKOH COXPAHEHHUsS HWMITYJIbCa,
NPUHLNN CYNEPHO3UIUA CHUJI, TPUHIUI PABHONPABUS HHEPLIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJSIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPEHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMKEHUS MOJIEKYJ C
aOCOJIFOTHOM TeMmmepaTypoi, MEPBbIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHECHUS
AIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pa3inyaTh CIOBECHYIO



(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHUILIb,
00J1acTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE TIPUHLMUIBI JCHCTBUS ~ MAalllMH, MpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA UX OE30MaCHOTO HCIOJIB30BAHUS B
MMOBCEHEBHOM JKHU3HMU;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEAOBAHUIO (PU3NYECKUX SIBICHUNH U
IPOLECCOB C HCIHOJb30BAHUEM MPSMBIX M KOCBEHHBIX W3MEPEHUH, NPU 3TOM
dbopmynupoBaTh MpoOieMy/3amady W TUIIOTE3y Y4eOHOTO JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO O0OpYyIOBaHUS, MPOBOIUTH OIBIT H
(GbOpMyIHPOBATH BHIBOIBI,

OCYILECTBIIATh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYUH, PU
TOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHUS U MCIOJIb30BaTh W3BECTHBIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY (QU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BaHUEM TMPSIMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(¢ukcupoBaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B
BUJI€ TaOnMIl U rpauKoB, AeNaTh BBIBOJBI IO PE3YJIbTaTaM HCCIEIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATENIbCKOW U TMPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000py10BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (PM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3HUECKHUE 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOoJuMbIe NIl €€ pelIeHUs, NMPOBOJUTH Pacu€Thl M OLIEHMBATh PEATBLHOCTH
MOJIy4YE€HHOT0 3HaueHus1 (PU3NUECKON BEINUUHBI;

pelaTh KaueCTBEHHBIC 3aJaUM: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUUBYIO
[ENOYKY PACCYKICHUU C OMOpON Ha M3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYeCcKue ABIICHUS,

UCIONB30BaTh  MpPH  pPELIEHUH  y4uyeOHBIX  3aJad  COBpPEMEHHBIE
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
Y TIPEICTABJICHUS YYEOHOW M HAy4YHO-TIOMYJSIPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUYECKH aHAITU3UPOBATH MOTyIaeMyl0 HH(POPMAIIHIO;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apyOeKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU ¥ TEXHOJIOTH;

UCTIONIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpalllEeHUU ¢ MPUOOpaMu U TEXHUYECKUMU



yCTpOMCTBaMH, JUIsl COXPAHEHUS 3/10pPOBbs U COOJIFOJIEHUS HOPM SKOJIOIMYECKOI0
IIOBEJCHUS B OKPYKAIOILEH CpeEAE;

paboTaTh B TIpyHIE€ C BBINOJHEHHEM pAa3JIMYHBIX COLUAIBHBIX pOJEil,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisTh OOS3aHHOCTH U
IJJAHUPOBATH JESATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIIBI B PEIICHNUE PACCMaTPUBAEMON IPOOJIEMBI.

K xonmy oOyuenus B 11 kiacce mpeaMeTHbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YHAIOIINXCS YMEHUN:

JEMOHCTPUPOBATh Ha MpUMEpax poJib U MecTO (U3UKU B (HOPMHUPOBAHHUH
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTHH, B IPAKTUYECKON JEATENBHOCTH JIOJEH, LEJOCTHOCTh M €IUHCTBO
($u3nYECKOil KapTUHBI MUPA;

YUUTBIBATh TPAHULI NPUMEHEHUS H3YYEHHBIX (U3HYECKUX MOJIEIIEH:
TOYEYHBIN JEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHHUK CBETA, SAEpPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOIO sjipa MpH PELIeHUN (PU3MUECKUX
3aj1ay;

pacrno3HaBaTh (pU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKHN U KBAHTOBOW (DM3HUKHU: IJIEKTPUUYECKAS] TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHMYECKOE, MATHUTHOE IEHUCTBUS TOKA, B3aMMOJEVCTBUE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKOUS, JEHCTBHE MArHUTHOTO IIOJISI Ha
IPOBOJAHUK C TOKOM U JBIKYIIUHCS 3apsi, 3JCKTPOMarHUTHbIE KOJE€OaHUS U
BOJIHBI, NPSIMOJIMHENHOE PACIpPOCTPAHEHUE CBETA, OTPAXKEHHE, IPEIOMIIEHUE,
uHTeppepeHus, audpakuus W NOJAIpU3alMs CBETa, JUCIEpPCUsi CBETa,
dbotoanekTpudeckuit 3pdext (poToaddexT), cCBETOBOE AaBICHUE, BOSHUKHOBEHUE
JUHENYaTOro CIEKTpa aroMa BOJOPOAA, €CTECTBEHHAs W HCKYCCTBEHHas
PaAOaKTUBHOCTH;

ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  cped) W
AIIGKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), UCIONB3YAd (PU3NYECKUE BEIUUYHMHBIL:
JIIEKTPUYECKUHN 3apsl, CHJIA TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
COIPOTHBIIEHUE, Pa3HOCTh MOTEHIIMAJIOB, AJIEKTPOJABIKYILAs cuia, paboTa TOKa,
WHIYKIUS MarHUTHOrO MoJs, cwia Ammepa, cuna JlopeHna, MHIYKTMBHOCTH
KATYIIKH, DHEPrus AJIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoieOaHuN B KoJeOAaTeNTbHOM KOHTYpE, 3aps]l U cuja ToKa B Ipolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOsHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3MYECKUMA
CMBIC]I HKCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUYEeHHs M EJAUHMIIbI, YKa3bIBATh
bopMysbl, CBA3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEIUYMHY C JAPYTUMH
BEJIMYMHAMU;



ONUCHIBAaTh H3YYEHHBIC KBAHTOBBIC SBICHUS U MPOILECCHI, HCMOJIb3Ys
dbu3nYecKre BETUYUHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U
4acToTa CBETA, SHEPTUs U UMMYJIbC (OTOHA, MEPHO]I ToJIypaciaja, SHEPrus CBI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (U3UYECKUH CMBICIT
UCIIOJB3YEMbIX BEJIMYMH, UX OOO3HAYCHUS M €IUHMIIbI, YKa3bIBaTh (HDOPMYIIbI,
CBSI3bIBAIONIME JIAHHYH (DU3UYECKYIO BEIMYMHY C JAPYTHMHU BEJIMYUHAMH,
BBIYUCIISATh 3HAaUCHUE (DU3NUECKON BETUUMHBI,

aHAM3UPOBATh (PU3UUYECKHUE MPOIECCHI U SBIICHUS, UCIIONB3Ys (PU3HUECKUE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENIHLHOTO U MapajjieibHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHla, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIAH, 3aKOH MPSIMOJIMHEHMHOTO paclpOCTPAHEHUSI CBETA, 3aKOHbI OTPAKECHUS
CBETa, 3aKOHBI MPEIOMJICHUS CBETa, YpaBHeHHE ODiHINTeHHA 111 doTodddekTa,
3aKOH COXPAHEHUS SHEPrUH, 3aKOH COXPAHEHUS HMMITyJIbCa, 3aKOH COXPaHECHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCOBOr0 4YHCIa, MOCTyJarhl bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, IIPH 3TOM pa3IudaTh CIOBECHYIO (POPMYITHPOBKY
3aKOHA, €ro MaTeMaTHYEeCKO€ BBIPAXKEHHE M YyCIOBHSA (TpaHUIbI, 0O0JacTH)
MIPUMEHUMOCTH;

OMPENIEIATh HANIPABJICHUE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, CUJIbI AMIiepa u cuiibl JlopeHna;

CTPOUTh M OIMCHIBATh H300pa)KEHHE, CO3/JaBaeMOC ILIOCKHM 3€pKajoM,
TOHKOM JIMH30M;

BBITIOJTHATh DKCIEPUMEHTHI IO MCCIEAOBaHUI0 (DU3NYECKUX SBJICHUU W
MPOIIECCOB C HCIOJb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU ITOM
dbopmynupoBath mpoOJieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 IMPEIJI0KECHHOTO O0OPYIOBaHMS, IPOBOJHWTH ONBIT M
bopMyIMpPOBAThH BHIBOJIHI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpPaATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI W HCIOJIb30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

HCCIIeIOBATh 3aBHCUMOCTH  (DM3WYECKHUX BEIWYHMH C HCIOJb30BaHUEM
NPSIMBIX HM3MEPEHUM: TPU ITOM KOHCTPYHPOBATh YCTaHOBKY, (DHKCHPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHUAC TaOIMI] U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

coOI01aTh MpaBmiia 0€30MacHOTO TpyJa MPU MPOBEACHUU HCCIEOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIeIOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM H3MEPUTEIIbHBIX YCTPOUCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIOJIB3Ysl (PM3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33a/1a4u



BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUECKUE BEIUYMHBI U (HOPMYIIbI,
HEOOXOUMbIEe NIl €€ pElIeHUs, NMPOBOJUTH PAcu€Thl M OLIEHHWBATH PEAIBHOCTH
HOJIy4YEHHOT'0 3Hau€HUs (PU3NUECKON BEINUNHBI;

pemaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HEPOTUBOPEUHUBYIO
LEMOYKY pPACCYXIACHUN C OMOpPOM HAa HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(buznueckue SBICHUS,

UCIIOJB30BaTh  MpPU  pPELIEHUH  y4uyeOHBIX  3aJad  COBpPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIPEJCTAaBJICHUS y4eOHOW M HAYYHO-TIOMYJISIPHON MH(pOpMAIUH, MOTYyYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATh MOIydaeMyto HH(POPMAIIUIO;

OOBSCHATh NPHUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacCHOrO UCHOJIb30BaHUS B MOBCEIHEBHON
KU3HH;

IPUBOJNUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ul o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
IIOBEJICHUS B OKPYXKAIOLIEH Cpene;

paboTaTh B TIpyHIe C BBIIOJHEHUEM pa3MYHBIX COLHUAIbHBIX pPOJIEH,
IUIAaHUPOBATH padOTy TPYNIbl, PAUUMOHAIBHO pacOpenessiTh OOSI3aHHOCTH U
IUIAHUPOBATH JIESTENILHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATh
BKJIaJl KaXJIOrO0 M3 YYaCTHUKOB TIpPYIIIbl B PEIICHHE paccMaTpuBaeMod mpoo



3.TEMATHUYECKOE INTAHUPOBAHUE
10 KJIACC

KoauuecTBo yacoB

HaunmenoBaHue pa3iesioB U TeM uekTponHbIe (MHPPOBLIC)  Copepikanne

KontpoabsHsbie JlaGopaTopHbie
MPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE PECYPCBl | pocnMTATENLHOIO
padoThI padoThI
KOMIIOHEHTa

Ne i/

Pazgen 1. PU3NKA U METO/JbI HAYYHOT O IIO3HAHUSA

I'paxnanckoe
BOCIUTAHHUE

chopMupoB
aHHOCTh
rpaKAaHCKOU
TIO3UINH
00yJaromerocss Kak
AKTHUBHOI'O n
OTBETCTBEHHOTO
YIEHA POCCUMCKOIO
o0I111ecTBa;

NIPUHSTHE
TPaIUIUOHHBIX
®du3nKa 1 METObI HAYIHOTO Bubnuorekxa [IOK 00II1eYeTOBEYECKIX
MIO3HAHHUS https://m.edsoo.ru/7f41bf72 T'YMaHUCTHYECKHX
u

11

JIEMOKPATHYCCKIX
IICHHOCTEH;
TOTOBHOCTD
BECTH COBMECTHYIO
JCATCIIBHOCTH B
HHTEpecax
IPaXXITAaHCKOTO
o0111ecTBa,
y4acTBOBATh B
CaMOYTIPaBICHUH B
o0OpazoBaTebHO
OpraHu3aIuH;



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

Wroro no pazgeny

Pasznen 2. MEXAHUKA

yMeHHE
B3aUMO/IefiCTBOBATh
c COLIMAIBHBIMU
HHCTUTYTaMH B
COOTBETCTBUM C UX
GyHKIUAMHU u
Ha3HAYEHHEM;
TOTOBHOCTh
K T'YMaHUTapHOH H
BOJIOHTEPCKOM
JIeSITeNTbHOCTH;

2.1 Kunemartunka

bubarorexa [TOK
https://m.edsoo.ru/7f41bf72

IIaTrpuoTnyeckoe
BOCIIMTAHHE
chopMupoB
AaHHOCTh
poccuiickoi
rpaXKAaHCKOU
HUACHTUYHOCTH,
MaTPUOTU3MA,;
LIEHHOCTHOE
OTHOIIICHHE K
rOCyJapCTBEHHBIM
CHUMBOJIaM,
JIOCTHXKEHUSIM
poccuiickux
Y4EHBIX B 00JIACTH
(U3UKU ¥ TEXHUKU;

2.2 JuHamuka

bubanorexa [IOK
https://m.edsoo.ru/7f41bf72

2.3 3aKOHBI COXPAaHEHUS] B MEXaHUKE

Bbubnnorexa [JOK
https://m.edsoo.ru/7f41bf72

JyxoBHoO-
HPaBCTBEHHOE



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

BOCHIUTAHUE
chopMupoB
aHHOCTh
HPaBCTBEHHOTO
CO3HaHMS,
ITUYECKOTO
MOBE/ICHHUS;
CHOCOOHOCT
b OLICHUBATh
CHUTYAIUIO u
IIPpUHUMATh
OCO3HaHHBIE
pelieHus,
OpHEHTHPYSICH  Ha
MOpaJbHO-
HpPaBCTBEHHBIC
HOPMBI U [[EHHOCTH,
B TOM YHUCJIIC B
JIeSITEIbHOCTH
Y4E€HOTO;
0CO3HaHHE
JIUYHOTO BKJIaJa B
MOCTPOEHHE
YCTOHYUBOTO
Oymy1uiero

Hroro no pazaeny 18

Pazgen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMUKA

OCHOBBI MOJIEKYJISIPHO-

3.1
KUHETUYCCKOU TCOPUU

bubanorexa [IOK

https://m.edsoo0.ru/7f41bf72

AcTreTHYecKoe
BOCIHTAHUE
ICTETHYECKO
€ OTHOIIEHHE K
MHUDY, BKJIFOYAs
ACTETUKY HAYYHOTO
TBOPYECTBA,
MPUCYILETO
(u3nydeckoil HayKe;



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

3.2

3.3

OCHOBBI TEPMOANHAMUKHA

ArpeFaTHBIC COCTOsAHUA BEIICCTBA.

@dazoBblIe MEPEX0/Ibl

10

bubaunorexa [JOK

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

bubaroreka [TOK

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

Tpynosoe
BOCIIUTaHHE

HHTEpeC K
pa3IHIHBIM cdepam
npodeCCHOHATBHOM
JIEATEIILHOCTH, B
TOM qHCIIe
CBS3aHHBIM C
¢bu3uKoii u
TEXHHUKOH, yMeHHE
COBepIIATh
OCO3HaHHBIH BHIOOD
Oymymei
npodeccun u
pean30BLIBaTH
COOCTBEHHBIE
JK3HEHHBIE TUIaHBI;

TOTOBHOCTh
U CIOCOOHOCTh K
00pa30BaHMIO u
camMo00pa30BaHHIO
B obnactu (GU3MKH
Ha MIPOTAXKCHUU
BCEH JKH3HU;

Hroro no pazneny

24

Pazgen 4. 9JIEKTPOJUHAMUKA

41

DNeKTpoCcTaTHKa

10

bubanorexa [IOK

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

IKOJI0OTHYECKOE
BOCIIMTAHUE
chopmupoB
aHHOCTh
JKOJIOTHIECKON



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

4.2

I1oCTOSIHHBIN NEKTPUYECKUH TOK.
Toxku B pa3In4HbIX cpenax

12

Bbubnuoreka [IOK

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

KYJBTYPBI,
OCO3HaHHUE
J100aIbHOTO
xapakrepa
9KOJIOTUYECKHX
mpobiem;
IUTaHUPOBAH
ue i
OCYIIECTBIICHUE
IEeUCTBUI B
OKpy>Karoen
cpene Ha OCHOBE
3HAHUSA neen
YCTOWYUBOTO
pasBUTHA
YeJI0BEUECTBA;
pacmupeHu
e OIIbITA
JIeSITeJIBHOCTH
JKOJIOTHYECKON
HaInpaBJICHHOCTH HA
OCHOBE
HAMEFOIIUXCS
3HaHWI 10 (PU3HKE;

ennocTu
HAY4YHOTO
MO3HAHMUS:
chopMupoB
aHHOCTh
MHUPOBO33PEHHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
YPOBHIO  pa3BUTHS
¢u3nIecKoil HayKw;



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

n/n
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PeszepBHOE Bpemst 2

OBUIEE KOJIMYECTBO YACOB I10 68 3 5
[MPOT'PAMME

11 KJIACC

HaumenoBanme pa3aeiioB U
TEM IPOrpaMmmabl

KoanuecTBo yacoB

Bcero

KounrpoabHnbie JladopaTopH
padoTsbl ble padoThI

JnexkTpoHHble (HUpPoBLIE)
o0pa3oBaTebHbIE pecypchl

Conep:xanue
BOCIIUTATEJIHLHOIO
KOMIIOHEHTA

11

MarunuTHOE nosne.
3HeKTp0MarHI/ITHasI UHIYKIHS

Hroro no pazneny

Paznen 1.

11

11

SJEKTPOJNHAMMUKA

bubanorexa [JOK
https://m.edsoo.ru/7f41c97¢c

I'paxpanckoe BociuTaHue
c(OpPMUPOBAHHOCTh TPAKTAHCKON TTO3UIIUU
o0ydaromerocs Kak akTHBHOTO U OTBETCTBEHHOTO
YJICHa POCCHICKOTO O0IIECTBA;
MPUHATHE TPAJAUIIMOHHBIX O0IIEYETOBEIECKIX
TYMaHHUCTUYECKUX M AEMOKPATHUECKUX
IICHHOCTEH;

TOTOBHOCTb BECTU COBMECTHYIO JICATCILHOCTDL B
HHTEpecax Ipa)JIaHCKOTIo OOIECTBa, y4acTBOBATh
B CaMOYIIPaBJICHUU B 00pa30BaTeIbHON
OpraHu3aINH;

YMEHHE B3aMMOAEHCTBOBATh C COLMAIBHBIMU
HWHCTUTYTaMH B COOTBETCTBHUU C UX (I)yHKHI/IHMI/I n
Ha3HA4YEHHEM;

TOTOBHOCTB K TYMaHHUTapHOH 1 BOJIOHTEPCKON
JIeSITETbHOCTH;

Pazgen 2. KOJIEBAHUSA U BOJIHBI

21

2.2

MexaHu4yeckue u
AJIEKTPOMArHUTHEIC KOJICOaHUs

MexaHu4yeckue u
3JIEKTPOMArHUTHBIE BOJIHBI

9

Bbubnunorexka [JOK
https://m.edsoo.ru/7f41c97c

Bbubaunorexka [JOK
https://m.edsoo.ru/7f41c97c

IIaTpunoTnyeckoe BOCIIUTAHNE
c(hOpMHUPOBAHHOCTB POCCUICKON TPAKIAHCKOM
UICHTUYHOCTH, TATPUOTU3MA;
LIEHHOCTHOE OTHOILLIEHUE K TOCYIapCTBEHHBIM
CHUMBOJIaM, JIOCTHKEHHUSIM POCCUICKUX YUEHBIX B
007acTH PHU3UKH U TCXHHKH;



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

2.3

Onruka

Hroro no pazneny

10

24

Bbubaunoreka [JOK
https://m.edsoo.ru/7f41c97¢c

LlennocTn HAYYHOTO MO3HAHMSA:
c(OpPMHUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3BuTH QU3MUECKON HAYKH;

Paszgen 3. OCHOB

bl CIIELIA

AJIBHOU TEOPUU

OTHOCHUTEJIBHOCTH

3.1

OCHOBBI crelMaIbHOI TeopHH
OTHOCHUTEIILHOCTH

bubanoreka [JOK
https://m.edsoo.ru/7f41c97¢c

JlyXOBHO-HpPaBCTBEHHOE BOCIIUTAHHE
c(OPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS,
STHYECKOTO MTOBEICHUS;
CHOCOOHOCTh OLIEHUBATH CHUTYAIUIO U MPUHUMATh
OCO3HAHHBIC PEIICHUS, OPUCHTHPYSCH Ha
MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U LICHHOCTH, B
TOM YHCJIC B JCATEIBHOCTU YIEHOTO;
0CO3HaHKE JINYHOTO BKJIa/Ia B IOCTPOCHHE
YCTOWYHBOTO OYyIyIIIEro

Hroro no pazneny

4

4.1

4.2

DeMEHTHI KBAHTOBOM ONTHKH

CrpoeHue aToma

Pa3znea 4.

KBAHTOBASA ®U3UKA

Bbubnnoreka I[JOK
https://m.edsoo.ru/7f41c97c

Bbubaunorexka [JOK
https://m.edsoo.ru/7f41c97c

JcTeTHYeCcKOe BOCITUTAHNE
3CTETUYECKOE OTHOIICHHE K MUPY, BKJTFOUAsT
ACTETHKY HAYYHOT'O TBOPUECTBA, IPUCYIIIETO

(usmueckoit HayKke;

IKO0JO0rHYecKoe BOCIIUTAHUE
cOPMHUPOBAHHOCTH IKOJIOTHIECKOM KyIbTYPHI,
OCO3HAHHKE TI00aTHHOTO XapaKTepa
9KOJIOTUYECKUX MPOOIIeM;
TUTAHUPOBAHKE U OCYIICCTBIICHUE JCHCTBUH B
OKpY>KarolIel cpejie Ha OCHOBE 3HAHUS IIeJICH
YCTOWMYUBOTO PA3BUTHS YEIOBEUCCTRA,;
paCI_HI/IpeHI/Ie OIIbITA OCATCIIBHOCTHU
9KOJIOTHYECKOM HAIPABICHHOCTH HA OCHOBE
AMEIOIUXCS 3HAHUH 10 PU3UKeE;

4.3

AToMHOE SIpO

Bbutnnorexa IIOK
https://m.edsoo.ru/7f41c97¢c

IcTeTn4ecKoe BOCIIUTAHNE
3CTCTUYCCKOC OTHOIIICHHUEC K MI/Ipy, BKJIrO4Yasa
3CTeTI/IKy Haquoro TBOPYECTBA, npncymero

¢u3ndeckoil HayKe;



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
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Pazgen S. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

Tpyaosoe BocnuTaHue
HHTEpEC K Pa3InIHBIM chepam
po¢eCCHOHATBHOM NesTeIPHOCTH, B TOM YHCIIC
CBSI3aHHBIM C (PU3UKOM U TEXHHUKOH, yMEHUE
COBEpILIAaTh OCO3HAHHBII BbI i
DneMEeHTHl aCTPOHOMUU U Bubmmoreka [IOK P a Gop Gynyme
51 7 1 i npodeccur 1 peam30BbIBaTh COOCTBEHHbIE
acTpoH3UKH https://m.edsoo.ru/7f41c97c
JKU3HCHHBIC I1IJIaHBI;
TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHHIO U
camM000pa3oBaHuIo B 001acTH PU3NKHU HA
NPOTSHKEHUU BCE KU3HU;
Paznen 6. OGOBIIAIOIIEE IOBTOPEHUE
Bubnmoreka [JOK
6.1 O6o01maroree MOBTOPEHUE 4
farort p https://m.edsoo.ru/7f41c97c
HUroro no paznmery 4
PesepBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOI'PAMME 68 4 !



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE DopMbI
Ne nudpoBbIe KOHTPOJIA
Tema ypoka Koutpoasuble JlabopaTtopHbie p P
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
duzuka — Hayka o Ipupojic.
1 Hayunrie MeT(})]K Bl HO?I,)HapHI/Iﬂ 1 bubmmorexa [IOK
ya A https://m.edsoo.ru/ff0c32e2
OKPY>KaI0IIIero MUpa
Ponb u mecTo pusuku B Bxoanoi
OPMHUPOBAHUU COBPEMEHHOU KOHTPOJIb
2 1(-11)ap HOI:I;I KapTUHBI NE/I a, B 1 1 bubnnorexa LIOK ’
v P . b3, https://m.edso0o.ru/ff0c33e6
MPaKTUYECKON JeATETbHOCTH
oI
MexaHuueckoe JBUKEHUE.
OTHOCUTEIBHOCTD
3 MEXAHUYECKOTO IBUKECHUS 1 bubmorexa HOK
a ’ https://m.edsoo.ru/ff0c3508
ITepemenienue, CKOpoOCTb,
YCKOpEHHE
4 PaBHOMepHOE NpMONTMHEWHOE 1 bubmuoreka [JOK
JIBHKECHUE https://m.edsoo0.ru/ff0c3620
5 PaBHOyCKOpEeHHOE 1 bu6muoreka [JOK
MPSMOJIMHEUHOE JBUKECHHUE https://m.edsoo.ru/ff0c372e
CB00OOHOE TTaIEHHE.
6 VYckopenune cBOOOIHOTO 1 bubmorexa HOK
P https://m.edsoo.ru/ff0c39cc
aaeHus
7 KpuBonuneiiHoe nBUKEHUE. 1 but6mmoreka [IOK



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

JIBr>keHrEe MaTepuaibHON
TOYKH 10 OKPY>KHOCTH

https://m.edsoo.ru/ffOc3ada

[IpuHLIHAII OTHOCUTENBHOCTH
lNanuiesa. MaepuuanbHble

bu6nmoreka [IOK

8 cucreMsl orcyera. [lepBalii https://m.edsoo.ru/ffOc3be8
3akoH HproToHa
Macca tena. Cuina. [Ipuniun

9 cyrnepno3unuu cui. Bropouw bubnuoreka [JOK
3akoH Herorona s https://m.edsoo.ru/ffOc3be8
MaTepUAIIbHOU TOYKHU

10 Tperun 3akoH HeroToHa 115t bubnmnorexka HOK
MaTepUaIbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3aKOH BCEMUPHOTO TATOTEHUS.

11 Cuna tspxectu. Ilepas bubmmorexa LOK

https://m.edsoo.ru/ff0c3d00

KOCMHYECKasi CKOPOCTh

12 Cuta ynpyroctu. 3akoH ['yka. bubmuotexa [JOK
Bec Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koappuunent

13 TpeHust. Cuia COpoOTUBICHUS bubmuoreka [JOK
NIpY IBUKECHUHN TeJa B https://m.edsoo.ru/ffOc3f76
JKUJIKOCTH WM Ta3e
[ToctynarensHoe u
BpaliaTelbHOE JBUKEHUE

14 a0COJIFOTHO TBEPIOTO TENa. bu6nuoreka [IOK
MowmeHT cunsl. [1nedo cumsl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBeCHs TBEPIOTO
Tena

15 Nmritynbc maTepuanbHON bubmmorexa [JOK

https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

16

17

18

TOYKHU, CUCTEMBI
MaTepuaibHBIX TOYECK.
Nmnynbe cuibl. 3aKoH
COXpaHEHHUS UMITYJIbCA.
PeakTuBHOE JABIKEHUE

PaboTta 1 MOIIIHOCTH CHJIBL.
Kunerndeckas sHeprus
MaTepuaabHOW Toukh. Teopema
00 M3MEHEHNH KHHETHYECKOMH
SHEPrUuu

ITorennmansHas 3HEPrHUsl.
[loTeHumanbHas FHEPrus
yrpyro nehopMupoBaHHOU
npyxuHsbl. [loTennmanbHas
SHEPrus Tesa BOIU3N
MOBEPXHOCTU 3eMITH

[ToreHunanbHbIE U
HENOTEHLMAJIbHBIE CHUJIBI.
CBs13b paboThI
HENOTEHUUAJIBHBIX CHJI C
M3MEHEHHEM MEXaHUYECKOW
SHEPTUU CUCTEMBI TeJl. 3aKOH
COXPAHEHHsI MEXaHHUYECKOW
SHEPTrUu

1

bubnnoreka IIOK
https://m.edsoo.ru/ff0c4502

bubnnoreka IIOK
https://m.edsoo.ru/ffOc461a

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

19

JlabopaTopnasi paGora Nel
«MccnenoBanue cBsi3u pabOTHI
CHUJIbI C U'BMCHCHUEM
MEXaHUYECKOW SHEPTUH Tela
Ha MpUMeEpe PacTsHKEHUs

JlabopaTopHasn
padora Nel
«Uccnenosanue
CBSI3U PaOOTHI
CHUJIBI C



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

PE3UHOBOT'O KI'yTa»

U3MEHEHUEM
MEXaHUYECKOH
SHEPTUHU Tejla Ha

npuMepe
pacTsbKeHus
PE3NHOBOTO
KIYTa»
KonTposabsHas
padora Nel no
Kontpoasnas padora Nel no TemMe
20 teMe «KnHemaruka. bubnmnoreka HOK «Kunemaruka.
Junamuka. 3aKoHbI https://m.edsoo.ru/ff0c4b74 = JluHamuka.
COXpaHEHHUS B MEXAHUKE 3aKoHbI
COXPaHEHHUS B
MEXaHUKE
OCHOBHBIE TIOJIOKEHUS
21 MOJIEKYJISIPHO-KUHETUUECKOI bubmuoreka [JOK
teopuun. bpoyHoBckoe https://m.edsoo.ru/ff0c4dc2
newxenue. Aubdysus
Xapaktep JBUKEHUS U
B3aUMOJICHUCTBUS YaCTHIL
22 BelecTBa. Mojenu CTpoeHust
ra3oB, KUJIKOCTEH U TBEPABIX
Ten
Macca monekyi. KonnuectBo
23 BemtecTBa. [locrostHAas
ABoraapo
24 Tennosoe paBHOBECHE.

Temneparypa u €€ usmMepeHue.



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

IIxana remneparyp Llenbcus

Uneansueriii raz B MKT.

bu6nmoreka [IOK

25 OcHoBHoe ypaBHenne MKT https://m.edsoo.ru/ffOc4fde
AOcoroTHas TeMIiepaTypa Kak
Mepa CpelHe KUHETUYECKOU
26 SHEPTHH JIBWKCHHS MOJICKYJI. bubnnorexa LIOK
https://m.edsoo.ru/ff0c511e
YpaBuenue MeHieneena-
Knaneiipona
97 3akoH /lanbToHa. ["a3oBbIe
3aKOHBI
JlaGopaTopHast
pabora Ne2
JlabopaTopnasi padora Ne2 «HccnenoBanue
«MccnenoBanue 3aBUCUMOCTH 3aBUCUMOCTH
28 MEXy TapaMeTpamu MEXTY
COCTOSIHHS Pa3pEeKEHHOTO rnapameTpamu
raza» COCTOSIHUSI
pa3peKEHHOTO
raza»
N3onpoueccel B uacaaIbHOM
29 rase U ux rpapuueckoe bubmorexa [IOK
https://m.edsoo.ru/ff0c570e
MIPE/ICTABIICHHE
Bnytpennss sneprus
TEPMOIMHAMUYECKON CUCTEMBI
U CIOCOOBI €€ N3MEHEHUSI.
30 KonudecTBo TEMIoOTh 1 bubnnorexa LIOK

pabota. BHyTpeHHss1 sHeprus
OJTHOATOMHOTO HJICaTbHOTO
raza

https://m.edsoo.ru/ff0c5952



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

bu6nuoreka [IOK

31 B
HARL TERAOnepenatn https://m.edsoo.ru/ff0c5c36
V nenpHas TEIIOEMKOCTE
39 BemecTBa. KonnuectBo bubnuoreka [IOK
TEIUIOTHI TIPH TEIIoNepeaaye. https://m.edsoo.ru/ff0c5c36
AnrnabaTHBIN mporecc
IlepBrlit 3aK0H
33 TEPMOJMHAMHUKH U €T0 bubmorexa LHOK
pMOA https://m.edsoo.ru/ffOc5efc
MPUMEHEHHE K N30IpoIeccam
HeobpaTtumocTs nporeccos B
34 npupoje. Bropoi 3akoH bubmorexa LHOK
pHpoe. P https://m.edso0.ru/ff0c6230
TEPMOIUHAMUKHU
35 [Mpunnun nevicreust u KIT/] bubmuorexa [JOK
TEIJIOBOW MaIllMHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KITJ{
37 DKoJoru4eckue npooIeMbl
TETJIOPHEPTETUKH
O06o06mmaromuit ypok
38 «MOJ‘II:K HI: Ha;}IIp ¢usnka bubmmorexa LOK
YU ' https://m.edso0.ru/ff0c6938
OCHOBBI TEPMOTUHAMUKH
KonTpoubnas
KonTpoubnas pabora Ne2 padora Ne2
39 o teme «MoJeKyspHas bubnmoreka [JOK 1o TeMe
¢dusuxa. OCHOBBI https://m.edsoo.ru/ff0c6a50  «MonekynspHas
TEPMOJIUHAMUKH ¢uznka. OCHOBBI
TEPMOTHHAMUKI
40 [TapooGpazoBanue u bubmmoteka [JOK

KoHJeHcauus. Mcnapenue u

https://m.edsoo.ru/ff0c63b6



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6

KUIICHUC

AOCOIIOTHAS U OTHOCHTEILHAS

41 BJIAXKHOCTh BO3/yXa bubmmorexa [TOK
. Ayxa. https://m.edsoo.ru/ff0c64d8
Haceiennsrii nap
Tépnoe Temo.
Kpucranmmaeckue u amopdabie
42 TeJla. AHU30TPONHUS CBOMCTB bubnmnoreka HOK
KpucTtauioB. Kuakue https://m.edsoo.ru/ffOc65f0
kpuctayibl. CoBpeMEHHbIE
MaTepHuabl
[InaByieHue U KpUCTAIUIU3ALIMS.
43 VaenpHas TEemnoTa IjaBIeHUs bubmorexa [JOK
A ’ https://m.edso0.ru/ff0c6708
CyO6numarus
bu6nuoreka [IOK
44
YpaBHEHHe TenI0Boro bananca https://m.edsoo.ru/ff0c6820
DneKkTpuszanus Ted.
45 DJeKTpUUYecKuu 3apsia. JBa bubmorexa LOK
P AR https://m.edsoo.ru/ff0c6bcc
BH/JIA DJICKTPUYECKUX 3aPsI0B
[IpoBOIHUKH, TUDTIEKTPUKH U
46 MOJIYIPOBOIHUKH. 3aKOH bu6muoreka [JOK
COXPAaHEHUS DJIEKTPUYECKOTO https://m.edsoo.ru/ffOc6bcc
3apsa
B3anmoneucTsure 3aps10B.
47 3akon Kynona. Toueuynbin’ bubmmorexa [TOK
Y " https://m.edsoo.ru/ffOc6ced
ANEKTPUUECKUU 3apsi]l
Hanpsxéranocts
48 AJIEKTPUYECKOTO MOJIA. bu6muoreka [JOK

[IpuHIMO cynepno3uium
ANEKTPUYECKHUX MoJeu. JInnun

https://m.edsoo.ru/ffOc6df2



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2

HaIPsHKEHHOCTH

49

50

51

PabGoTa cun
ANEKTPOCTATHYECKOTO IOJIS.
ITorenmman. Pa3nocTs
MOTEHIMAJIOB

ITpOBOAHMKY U TUAIIEKTPUKH B
JNEKTPOCTATUYECKOM I10JIE.
Jusnexrpudeckas
IIPOHUIIAEMOCTH

DIIEKTPOEMKOCTb.
Konpaencarop

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc6f00

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

bubnnoreka IIOK
https://m.edsoo.ru/ff0c7126

52

DIEKTPOEMKOCTD IIJIOCKOTO
KOHJEHCAaTOpa. JHEprus
3apsHKEHHOT0 KOHJEHCAaTopa

bubnnoreka IIOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTopnasi pabora Ne3
"M3MepeHune 31IeKTPOEMKOCTH
KOHJIeHcaTopa'

JlabopaTopHasn
paGora Ne3
"Usmepenue
AIEKTPOEMKOCTH
KOHieHcaTopa'

54

[TpuHIMD AEHCTBUS U
NpUMEHEeHHEe KOHICHCATOPOB,
KOTIMPOBAJILHOTO aIapara,
CTpYHWHOTO MIPUHTEPA.
DJeKkTpocTaTHUecKas 3aluTa.
3azeMJIeHHE SIEKTPONpUOOpOB

55

DIIEKTPUYECKHI TOK, YCIOBHS
€ro CyILEeCTBOBAHUS.
[TocTosiHHbIM TOK. Crita Toka.
Hamnpsokenne. ConpoTuBieHuE.



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

3akon OMa aJ1s yyacTKa Lenu

56

ITocnenoBarenpHOE,
[apajuIeJIbHOE, CMEIIAHHOE
COEIMHEHUE NPOBOIHUKOB.
JlabopaTopnasi paGora Ne4
«3y4eHne CMEIanHoro
COEIMHEHUS PE3UCTOPOBY»

bu6nmoreka [IOK

https://m.edsoo.ru/ffOc74f0

JlaGoparopHas
padora Ned
«3yueHue
CMEILIaHHOT O
COEIMHEHUS
PE3UCTOPOBY

57

58

Pabota u momHoOCTh
ANEKTPUUECKOTO TOKA. 3aKOH
[xoyns-Jlenna

3akon OMa IS HOJTHOH
(3aMKHYTOM) 3JIEKTPUUECKOMN
uenu. Kopotkoe 3ambIKaHue.
JlabopaTopnas padora Ne5
«3mepenune DJIC uctounuka
TOKa ¥ €r0 BHYTPEHHETO
COTIPOTUBIICHUS»

bubmuorexa [JOK

https://m.edsoo.ru/ff0c7838

bu6nuoreka [IOK

https://m.edsoo.ru/ff0c7ae0

JlaGoparopHas
pabora NeS
«U3mepenune 3/1C
MCTOYHUKA TOKA U
€ro BHYTPEHHETO
COIPOTHBIICHUS»

59

DneKTpOHHask IPOBOJAUMOCTD
TBEPIBIX METAJIIOB.
3aBUCHUMOCTb COIIPOTUBIICHUS
METAaJUIOB OT TeMIIEPaTypHI.
CBepXIpoBOIUMOND/.
O6o06maromuit ypox
«DNEKTPOAMHAMUKA

60

DJIEKTPUYECKUHU TOK B
Bakyyme. CBoHCTBa
AJIEKTPOHHBIX ITyYKOB

61

[TonynpoBOAHUKH, UX
coOCTBeHHAs! U IPUMECHAs

Bbubnuoteka LIOK

https://m.edsoo.ru/ffOc84ae



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

npoBoauMocTs. CBOMCTBa P—

n-mepexona.
[TomynpoBOTHUKOBBIE
IPUOOPHI

DIIEKTPUUYECKHI TOK B
pacTBopax M pacIuiaBax

bu6nuoreka [IOK

62 ;T;;;%T:TT%CKM https://m.edsoo.ru/ff0c82ba
JUCCOLMAIUS. DIEKTPOIIN3
DIIEKTPUUECKUH TOK B Ta3ax.
CamocTosATeTbHBIN 1
HECaMOCTOSITeNIbHBIN pa3psi.
63 Monnug. ITnazma bubnnoreka IIOK
OnexkTpudeckrue Npudbopsl U https://m.edsoo.ru/ff0c84ae
YCTPOMCTBA U UX MPAKTUIECKOE
npumeHenue. [Ipasuna
TEXHHUKHU 0€3011acCHOCTU
Urorosas
64 [NA bubmmorexa [JOK KOHTpPOJIbHAs
https://m.edsoo.ru/ff0c86fc
pabota (ITNA)
DnekTpuueckrue npruOopsl U
65 YCTPOMCTBA U UX IIPAKTUYECKOE bubnmnorexka HOK
npuMmeHnenue. Ilpasuna https://m.edsoo.ru/ff0c88be
TEXHUKU 0€30MaCHOCTH
66 bu6mmoreka [IOK
https://m.edsoo.ru/ffOc8a8a
67 O06o06maromuii ypok bubnmnoreka HOK
«INEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c8c56
68 Pe3epBHBII ypOK. bubmmorexa [JOK



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

O6o06maromuii ypok o Temam

https://m.edsoo.ru/ffOc8f6c

10 kmacca
OBIIEE KOJIMYECTBO YACOB I10 68 4 5
ITPOIT'PAMME
11 KIIACC
KosmmuecTBo yacos DJIEeKTPOHHbBIE DopMbI KOHTPOJIA
Ne uugposbie
Tema ypoka KonTpoabsubie JlabopaTopHble
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
ITocTosTHHBIE MAarHUTEI K UX
B3auMoJecTBUE. MarHuTHoe
moje BI;KTO MarauTHOM 1 bubnmorexa LIOK
' p . https://m.edso00.ru/ff0c9778
WHIYKIWA. JIMHUY MarHUTHOM
WHIYKITUN
MarauTHO€E 110JI€ IPOBOIHUKA BxoHOM KOHTPOJIb
¢ TokoM. OnbIT Dpcrena. 1 1 bubnmoreka [JOK
BzaumopeiictBue https://m.edsoo.ru/ff0c98fe
MIPOBOJTHUKOB C TOKOM
JlabopaTopHas
JlaGopaTopHasi padora Nel adoora Nel
«H3 peHI/Iep MarHII)/ITHoro TOJIST 1 1 bubmiorexa LOK EI/I3 YyeHHe
yi https://m.edsoo.ru/ff0c98fe y
KaTYIIKA C TOKOM» MarHuTHOTO I10JIs
KaTyIIKH C TOKOM
JlelicTBre MarHUTHOTO MOJIS 1 1 bubmmoteka [JOK JlabopaTopHas



https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe

Ha IPOBOJIHUK ¢ TokoM. Cuiia
Awmnepa

JlaGoparopHasi pa6oraNe2
«Hccnenosanue nericTBU
MIOCTOSIHHOTO MarHuTa Ha
PaMKy C TOKOM»

JleficTBrE€ MarHUTHOTO TOJIS
Ha JBUXKYILYIOCS 3apsHKEHHYIO
yactuny. Cuna Jlopenua.
Pabota cunbl Jlopennia

DneKTpoMarHuTHas
unaykuus. [ToTok BekTopa
MarHuTHoN unaykuuu. I1C
WHJYKUWU. 3aKOH
3JE€KTPOMArHUTHOM MHIYKIUU
®dapanes

JlabopaTopnasi paGora Ne3
«HccnenoBanue sBIECHUS
JIEKTPOMAarHUTHOU
HHIYKITUD)

NunykTuBHOCTS. SIBIEHUE
camounHaykuu. 9J1C
CaMOMHIYKIMH. DHEPIrHsl
MarHMTHOT'O TOJISl KaTyIIKH C
TOKOM. DJIEKTPOMAarHuTHOE
oJie

https://m.edsoo.ru/ff0c9ac0

bubnnoreka IIOK
https://m.edsoo.ru/ffOc9df4

bu6nuoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nuoreka [IOK
https://m.edsoo.ru/ff0ca600

padoraNe2
«Uccnenosanue
NEUCTBUA
IIOCTOSIHHOTO
MarHuTa Ha paMKy
C TOKOM)

JlabopaTopHas
padora Ne3
«HccnenoBanue
SIBJIICHUS
3JIEKTPOMArHUTHOMN
WHIYKIIAN)

TexHuueckue ycTpoucTsa u



https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

HUX NPUMCHCHUEC: ITIOCTOSHHBIC
MAarHuThl, YJICKTPOMAarHUTHI,
AIIEKTPO/IBUTATEb,
YCKOPHTEIH AJIEMEHTAPHBIX
YaCTHUII, MHIYKIIMOHHAS TIe4b
Oo6o06maromuii ypox
«MarHuTtHoe moJe.

bubnnoreka IIOK

10 DJIeKTpOMarHuTHas https://m.edsoo.ru/ff0cab82
WHIYKIHS
KoHnrpoJsbHas
Kounrpoabsnas padora Nel padora Nel
1 110 Teme «MarauTHoe nozJie. bubnnorexka HOK 10 TEME
DneKTpoMarHuTHas https://m.edsoo.ru/ff0cad58 = «MarautHOE T0J]IE.
WHIYKIIHS DNeKTpOMarHuTHas
UHIYKIIHS
CB0OOIHBIE MEXAHUYECKUE
Kosebanus. ['apMoHHUeckue
12 KosebaHus. YpaBHEHHE bubmmorexa LOK
. https://m.edsoo.ru/ffOcaf06
rapMOHUYECKUX KOJeOaHH.
[IpeBpamenue sueprun
JlaboparopHas
padora Ned
JlabopaTopnasi paGora Ne4 «Hccnenosanue
«HccnenoBanne 3aBUCHMOCTH 3aBUCHUMOCTH
13 MepHoja MaJbIX KOJIeOaHHi

rpy3a Ha HUTH OT JJIMHBI HUTH
1 Macchl Tpy3a»

nepuoaa Majblx
KoJiebaHu# Tpy3a
Ha HUTU OT AJINHBI
HUTH U MacChl
rpy3a»



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

14

15

16

KonebarenbHbIN KOHTYD.
CBoOoHbIE
3JICKTPOMArHUTHHIC
KoJIeOaHMs B HACATEHOM
KoJieOaTeIbHOM KOHTYE.
AHasorust Mexay
MEXAHNYECKUMH U
AIEKTPOMATrHUTHBIMH
KOJICOaHHSIMU

®opmyna Tomcona. 3akoH
COXPAHEHHUS SHEPTUU B
UACaTbHOM KOJIe0aTeTbHOM
KOHTYpe

IIpencrasnenue o
3aTyxaroluX KojaeOaHusX.
BoiHyXeHHBIE MEXaHUYECKUE
kosiebanus. Pezonanc.
BeiHyX/1€HHBIE
AJEKTPOMarHUTHBIE
Kosie0aHus

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcb820

bubmuorexa [IOK
https://m.edsoo.ru/ffOcb9c4

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

[TepemMeHHBIN TOK.
CunyconaaibHbIA
MepEeMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOTO TOKA.
AMIUIUTYIHOE U
JICUCTBYIOIIEE 3HAUECHUE CUJIBI
TOKA U HANPS>KEHUS

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop.
[IpousBoacTBo, nepenaya u



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

noTpeOIeHne IEKTPUIECKOI
JHEPTUU

19

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, T€HEpaTopa
IIEPEMEHHOT0 TOKA, JINHUI
NIeKTponepenay

bubnuoreka LIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTrM4eCKHEe PUCKU TIPU
MIPOU3BOJICTBE
anekTpo3Heprun. Kynsrypa
WCTIOJIb30BAHUS
AIIEKTPOIHEPT U B
MOBCETHEBHOM KH3HU

21

MexanndecKre BOJIHBI,
YCJIOBHS pacTIpOCTPAHEHHUSI.
[Tepuoa. Cxopoctb
pacnpocTpaHeHus U JIMHA
BOJHBIL. [lonepeunsie u
MIPOJI0JIbHBIE BOJTHBI

bu6mmoteka [IOK
https://m.edsoo.ru/ffOcca54

22

3ByK. CKOpOCTH 3BYKa.
I'poMkocTs 3ByKa. BeicoTa
toHa. TeMOp 3ByKa

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

23

DNeKTPOMarHuTHbHIE BOJHBI,
HX CBOMCTBA U CKOPOCTb.
[IIkana 3neKTPOMarHUTHBIX
BOJIH

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

24

[IpuHUUIIBI paTUOCBS3U U
TeneBuaeuus. Pazsurue
cpenctB cBs3u. Paanonokarus



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

KonTpoabHnasi padora Ne2

bu6nuoreka [IOK

KonTpoubHas
padora Ne2

25 «KoebaHus 1 BOJTHBI» https://m.edsoo.ru/ff0cc6f8 «Konebanus u
BOJIHBI»
[IpssMmonuneHOe
acIpoCTpaHEHHE CBETA B
26 2L[H0I[))ozufoﬁ cpene. bubmorexa [IOK
. https://m.edsoo.ru/ff0cd350
ToueuHblil HCTOUHUK CBETA.
Jlyd cBera
OTtpakeHue cBeTa. 3aKOHbI
97 OTpa)XKE€HUs CBETA. bubnuorexa [HOK
[TocTpoenue n3o0paxeHUH B https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3epKajie
[Ipenomnenue ceera. [lonHoe
08 BHYTpPEHHEE OTPa’KEHUE. bubnmnorexka HOK
[IpenenbHBIM yroJ MOJTHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKEHUS
JlabopaTopHas
JlaGopaTopHas padora Ne5 pabora NS
29 «M3MepeHne moka3aTes bubmorexa LHOK «smeperine
https://m.edsoo.ru/ff0cd67a = mokazaTesst
MPEIOMIICHUS CTEKIIa)
PEeTOMIICHUS
CTEKJIa»
JIunzsl. [locTpoenue
30 M300paXkeH B IMH3E. bu6muoreka [JOK
®opmyJia TOHKOH JTMH3BI. https://m.edsoo.ru/ffOcddle
YBenuueHue JINH3bI
31 JlaGoparopHasi padora Ne6 JlaGopaTropHas

«HccnenoBanue CBONUCTB

padora Ne6



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

M300paXEHUI B TUH3AX»

«HccnenoBanue
CBOMCTB
M300pakKeHUH B
JIAH3aX»

32

Hucnepcus ceera. CroxxHbIN
cocraB Oenoro cera. L[Ber.
JlabopaTopHas padora Ne7
«Habnronenue gucnepcuu
CBETa»

JlabopaTopHas
pa6ora Ne7
«Hao0mronenune
JMCTIEPCUN CBETa»

33

WuTepdepennys ceera.
Hudpaxius ceera.
JudpakuronHas pemeTka

bubnnoreka IIOK
https://m.edsoo.ru/ffOced22

34

35

36

37

[TonepedyHOCTH CBETOBBIX
BoJiH. [lonsipusanus cBera

Onruyeckue npudops! 1
YCTPOWCTBA U YCIOBHUS HX
0€301acHOT0 NMPUMEHEHUS

['panuibl TpUMEHUMOCTH
KJIACCUUECKOU MEXaHHUKHU.
[ToctynaTel cnenuanibHOU
TEOPUU OTHOCUTEIIBHOCTH

OTHOCHUTEILHOCTD
OJTHOBPEMEHHOCTH.
3ameyIeHre BpEMEHH U
COKpAIICHHE JTMHBI

bubmuorexa [IOK
https://m.edsoo.ru/ffOcf02e

bubmmoteka [IOK
https://m.edsoo.ru/ffOcf862

but6mmoreka [IOK
https://m.edsoo.ru/ffOcfa42

38

OHeprus ¥ UMITyJIbC
PENATUBUCTCKON YaCTHULIBL.
CBs13bp Macchbl C SHEPTUEH U
HUMITYJICOM. DHEPIHsl MOKOs

but6mmoreka [IOK
https://m.edsoo.ru/ffOcfc68



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

KonTpoabHnasi padora Ne3
«Ontuka. OCHOBBI

bu6nuoreka [IOK

KonTpoubHas
padora Ne3
«Ontuka. OCHOBBI

39
CIICIMAIBHON TEOPHUH https://m.edsoo.ru/ffOcf6f0 CIIeLIMaIbHON
OTHOCHUTEIILHOCTH» Teopuun
OTHOCUTEIbHOCTH
40 ®otonsl. ®opmyna [1nanka. bubnnorexka HOK
DHeprus U UMMIyibc GpoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEIOBAHNE Bu6 LIOK
nonmorTexa
41 otodddekra. O A.T.
Qorospexta. OmerTer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl poTtorddekra.
42 VYpaBHeHue DUHIITEHHA JIJIs1 bubnmnoreka HOK
dbotorddekra. «KpacHas https://m.edsoo.ru/ff0d015e
rpanuia» potodddexra
JaBnenue cera. OnwiThl 1.
43 H. Jle6eneBa. Xumuueckoe brbmmorexa [JOK
s AeBd. https://m.edsoo.ru/ff0d04a6
JICUCTBUE CBETA
TexHnueckue ycTpoucTsa u
MPaKTUYECKOE IPUMEHEHHUE:
44 (dhoTorIeMEeHT, POTOAATUHK,
coJIHeuHas OaTapes,
CBETOIMO]T
Pemrenue 3agau no reme
45 «7EeMEHThI KBAaHTOBOM bubmorexa [TOK
https://m.edso0.ru/ff0d0302
OTITUKID
Monpenrs atoma TomcoHa. EuG OK
46 Omnsite Pe3epdopaa mo nomoreka L1

PaCCCAHNIO O-HaCTHILI.

https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

IInanerapnas monens aroma

47

ITocTtynater bopa

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0afa

48

N3nydenue u noriouneHue
(OTOHOB P Tepexo/ie aToMa
C OJJTHOT'O YPOBHS SHEPIMH Ha
Ipyroi. Buasl ciekTpoB

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0afa

49

BonHoBEIe CBOKWCTBA YaCTHII,.
Bounsl ne bpowis.
KopnyckyisipHO-BOJIHOBOW
nyanu3Mm. CIIOHTaHHOE U
BBIHYKJICHHOE U3JTy4YCHHUE

bubmuorexa [IOK
https://m.edsoo.ru/ff0d0ca8

50

51

52

53

OTKpbITHE PaJUOAKTUBHOCTH.
OmnsiTel Pe3epdopaa no
OIIPEIETICHUIO COCTaBa
PAAOAKTUBHOI'O U3JTYYCHUA

CaoucTtBa anbda-, 6era-,
raMma-m3JrydeHus. Biausaue
PaJIMOAKTUBHOCTH HA KHUBBIC
OpPTaHU3MBI

OTKpbITHE IPOTOHA U
HeuTpoHa. M3oTomsl. Anbga-
pacnaz. DIEeKTPOHHBINA U
MO3UTPOHHBIW OeTa-pacma.
lNamma-uznydenue

DHeprusi CBSA3U HYKJIOHOB B
anpe. SlnepHsie peakuuu.

S nepHbIn peakTop.
[Tpo6eMbl, MepCIIeKTUBHI,

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d1162

Bbubnuoteka LIOK
https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

9KOJIOTUYECKHUE ACTICKTHI
SJIEPHOU SHEPIeTUKH

54

55

56

DneMeHTapHbIe YaCTHULIBI.
OTKpbITHE O3UTPOHA.
MeTtoasl HaOIIOAEHUS U
pErucTpaluy 3JIeMEHTAPHBIX
yactul. Kpyrisliii cron
«DyHaaMeHTalbHbIE
B3anMoieucTBUsI. EqMHCTBO
(hbU3UIECKON KapTUHBI MUPAY

Bup 3B€31H0I0 Heba.
Co3sBe3us, sipKue 3BE31bl,
IUIAHETHI, X BUAUMOC
nemkenre. CojlHeUHas
cucTeMa

Comnaue. CoHeunast

aKTUBHOCTb. VIcTOUHUK
sHepruu CoJiHIA U 3BE3 ]

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d0e38

57

58

3BE31bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IBI
TJIAaBHOW
IIOCIIEJOBATEIIFHOCTH.
Bnytpennee crpoeHue 3BE31.
CoBpeMeHHbIE TPEICTaBICHUS
0 MPOUCXOKICHUU U
spotronny CoJIHIA U 3BE3N
Mineunsid I[1yTe — Hamma
TI'anaktuka. Ilonoxenne u
nBmkenre CoJiHIA B



https://m.edsoo.ru/ff0d0e38

lanaktuke. ['anakTuku.
Uepnbie abIphl B Apax
TIAKTUK

59

Bcenennas. Pa3beranue
rayiakTuk. Teopus bosbioro
B3pbIBa. PesnkTOBOE
u3ilyueHue. MeraranakTuka

60

61

62

Hepemennsie npoGiembl
aCTPOHOMUU

KontpoabsHnas padora Ned
«DIIeMEeHThI aCTPOHOMHUHU U
aCTPOPUUKI

O6o06maromuit ypok. Poib
(U3HUKHU 1 aCTPOHOMHUH B
SKOHOMHYECKOH,
TEXHOJIOTHYSCKOM,
COITMAJIBHOM M dTHYECKOM
chepax neaTenTbHOCTH
YyeJioBeKa

KonTpoabHasi
padora Ned
«NEeMEHTBI
aCTPOHOMUU U
acTpoPU3UKM»

63

64

O606maromuit ypok. Pois u
MecTO (PU3UKU U aCTPOHOMUU
B COBPEMEHHOM HAay4YHOU
KapTUHE MHpa

I[MNA

Hrorosas
KOHTpOJIbHAs paboTa
TTNA

65

Ypok KOppeKIIHH.




66

67

68

O6o06mraromuii ypox. Mecto
¢bu3nuecKoil KapTUHBI MUpa B

o01eM psay COBpEMEHHBIX 1
€CTECTBEHHO-HAYYHBIX
[IpeJICTaBICHUI O IPUPOE

. Pe3epBHBIi1 ypOK.
MaruuTHO€ nose.
DNeKTPOMarHuTHAS UHYKIIHS
Ontuka. OCHOBBI
CHelHalbHON Teopun
OTHOCUTEITLHOCTH

Pesepnsiii ypok. KBanToBas

¢buznka. DneMeHTHI 1
aACTPOHOMUU U acTPOPHU3UKH

bubmnoreka IIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10

68

[NPOTPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOINYECKOE OBECIIEYEHHUE

OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1 1.1.3.5.1.9.1 (2)I[Typermena H.C., | 2020 nmo 31 amrycra
Baxeesckas H.E., Hcaep JI.A. ®dusmuka. 2025 1.
bazoBbiit ypoBens / ®usmka, 10-it kiacc,
ITpoceemenwue ([Ipoda)

2 1.1.3.5.1.9.2 (2)I[Typermmena H.C., | 2021 nmo 31 amrycra
Baxeesckas H.E., Ucae JI.A., Yapyrun 2024 1.

B.M. ®usuka. bazoblit ypoBeHb / Du3MkKa,
11-# xnacc, [IpocBemenue (JIpoda)

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

https://edsoo.ru/ ®denepanpHas pabodas mporpaMma IO YYEOHOMY MPEIMETY

«®Dusuka (6a30BbIil YPOBEHB)».

A.IL. PeimkeBuy. 3anaunuk no ¢usuke mis 10-11 kmaccos.

MaTepI/IaJ'II)I Ha II€YaTHON OCHOBE (C60pHI/IKI/I MMpCAMCTHLIX 3aJ1a4, ACMOBCPCHUU

OJIMMITNAAHBIX 1 JTHArHOCTHYCCKHNX SaI[aHI/If/'I, IICYaTHBIC yLIe6HI>Ie I/I3I[aHI/I$I).

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

http://school-collection.edu.ru

https://resh.edu.ru/



https://edsoo.ru/rabochie-programmy/#:~:text=%D0%A4%D0%B5%D0%B4%D0%B5%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F%20%D1%80%D0%B0%D0%B1%D0%BE%D1%87%D0%B0%D1%8F%20%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B0%20%D0%BF%D0%BE%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%BE%D0%BC%D1%83%20%D0%BF%D1%
http://school-collection.edu.ru/
https://resh.edu.ru/
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