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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOCHHMsSI OCHOBHOI 00pa3oBaTebHON MporpamMmel, npeacTtaBieHHbx B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON paboueil MmporpaMMbl BOCIHUTAHHS H
KOHIENINK TpernofaBaHus yueOHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOrPAMMBI.

CopnepkaHue mnporpaMMmbl 1O (PU3MKE HaMpaBieHO Ha (opMuUpOBaHHE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydarommxcs 10-11 kmaccoB mpu
oOydeHHH UX (u3HMKe Ha 0230BOM ypOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpPEeIMETHBIM pe3yJibTaTam
oOyuyeHus, a TaKKE YUYUTHIBAET HEOOXOIMMOCTb pPEATU3ALUU MEKIPEIMETHBIX
CBsI3e (DU3BUKM C €CTECTBEHHO-HAyYHBIMU Y4E€OHbIMHM IpenMeramu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETU M3YYEHHS (PU3HKM HA YPOBHE CPEIHEro OOIIEro
oOpa30oBaHusl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca (PU3HUKU: JIUYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[TporpamMma 1o (pu3mke BKIIOYAET:

® [UJIAaHUPYEMBIE PE3yJIbTaThl OCBOCHHUSI Kypca (pu3uku Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTAThI MO r0JIaM 00yUYEHUS;

e cojepxaHue yueOHoro npeaMera «@u3nka» mo rogam oOydeHus.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuM 00 okpykaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yomuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
OpUMEHEeHHe (U3NYECKUX 3HAHUM  ompenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TMOJIyYeHHUS HOBBIX MAaTE€pHalOB C 3aJlaHHBIMU CBOMCTBAMU U JIPYTHUX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POpPMUpOBAHME €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydarommxcs, B (HOpPMUpPOBAHHE YMEHUU MPUMEHSTH
HAyYHBIA METO]I MO3HAHUS TPY BHITIOJIHEHUN UMHU YI€OHBIX UCCIIEIOBaHUH.



B ocHOBy kypca (u3MKu i YpOBHS CpPEIHEr0 OO0Iero oOpa3oBaHHUs
MOJIOKEH PAI HUACH, KOTOpPbhle MOXKHO paccMaTpuBaTh Kak TMPUHITUIBI €T0
MIOCTPOCHHUSI.

Hoes yenocmunocmu. B COOTBETCTBUHM € HEM KypcC SBIISIETCS JIOTMYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET Kak
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKU
o0ObeUHEH BOKPYr (Qu3nueckux Teopui. Benymmm B Kypce sIBIsETCS
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJie.

Hoea eymanumapusayuu. EE peanuzanus mpeanoyiaraeT HUCHOJIb30BaHUE
TYMAaHUTAPHOTO TMOTCHIMANa (PU3NYECKON HAyKH, OCMBICICHUE CBS3U Pa3BUTHSA
bu3uKku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TTpoOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C ITUPOKHUM KPYTOM TEXHHYECKHX M TEXHOJOTHYCCKUX TMPHIIOKCHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEIEHHUS DIIEMEHTOB
CoJlepKaHMs, TOCBAIIEHHBIX OKOJOTMYECKUM TMpo0jeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKHA M TEXHOJIOTHH, a TaKXe OOCYXKICHHSI
po6JieM palOHAIBHOTO MPUPOIOTIOIH30BAHMS U HKOJIOTHYECKOM 0€30IacHOCTH.

CrepKHEBBIMU 3JIEMEHTaMU Kypca (DU3MKM Ha ypOBHE CPEIHEro OOIIero
oOpa3oBaHus SBISIOTCS (U3MUEecKue Teopuu ((popMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3UUECKON TEOPUH, POJIU (PyH/IaMEHTAIBHBIX 3aKOHOB U
NPUHITMIIOB B COBPEMEHHBIX  MPEACTaBICHUSAX O TPHUPOAE, TpPaHMIIAX
MPUMEHUMOCTH TCOPUH, MJIS OINKCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUA W
MIPOIIECCOB).

CUCTeMHO-eSITENbHOCTHBIN TIOJIX0/T B Kypce (U3UKU pPean3yeTcs MPEexke
BCEro 3a CYET OpPTraHU3alUU SKCIIEPUMEHTAIBHON AESITENTFHOCTH O0YYaroIIHXCS.
Jns  GazoBoro ypoBHSI Kypca GU3HMKM — OTO MCIOJB30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPaTKOBPEMEHHBIX OSKCICPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpBIE B MIporpamMme 1o (usnke oObeIMHEHBI B OOMIMN CIMCOK YUYCHHYECKUX
MpakTUYecKux padoT. BrifeneHne B yka3aHHOM mepeyHe JabopaTopHBIX padorT,
MPOBOJUMBIX IS KOHTPOJS H  OICHKH, OCYIIECTBISICTCS YYaCTHHUKAMU
o0pa3oBaTeILHOIO TMpollecca MCXOJsd M3 OCOOCHHOCTEH IIJITaHUPOBAaHUS U
ocHameHuss kaOmHera Qusmku. Ilpm dsToM  obOecrmieumBaeTcs  OBJIAJICHHUE
OOyYarOMIMMHUCS YMEHHUSIMU TIPOBOJUTHL KOCBEHHBIE W3MEPEHUsS, HUCCICIOBAHUS
3aBUCUMOCTEH (M3MUECKUX BEIMYMH M TOCTAHOBKY OIBITOB TIO TPOBEPKE
TIPEJIOKCHHBIX THITOTES.



bonbimoe BHWMaHUE YIENSETCS PENICHUIO PACUYETHBIX M KAaYECTBEHHBIX
3agayd. [lpu 3TOM 1751 pacu€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 33Ja4d C SIBHO
3aJjaHHON (PU3MUECKON MOJIEINBIO, TO3BOJIAIONINE TPUMEHSITh H3yYECHHBIEC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfiena Kypca, TaKk U HUHTErpUpYys 3HAHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJEIM A CUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY OO€CedYeHHI0 y4yeOHOro mpoliecca 0a30BbI YpOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3YIaThCsl B YCIOBHX
IPEeIMETHOrO0 KaOWHeTa (PM3MKM WIA B YCJIOBUSAX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro IMkia. B kaOuHere (Qu3MKM HOIKHO OBITH
HE00X0aMMOe J1abopaTopHOE OO0OpYIOBAaHHME JJIS BBIMOJHEHUS YKAa3aHHBIX B
nporpaMmMme Mo (Pu3uKe yUeHWYECKUX MPAKTUIECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy1I0BaHUE.

JleMoHCcTpallMOHHOE  00Opy/I0BaHWE (HOPMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBBIX JIEMOHCTpAIui s
UCCIICIOBAaHMSI M3yYaeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUECKUX U
GbyHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHHM.

JlabopaTopHoe 00OpyIOBaHHE MJI YYEHUYECKHX TPAKTUYECKUX padboT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECTIeUMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydaromwuxcs. TemMaTH4ecKue KOMIUICKTHI
Ja00paTOpHOTO OOOPY/IOBAaHUSI JOJKHBI OBITh TOCTPOCHBI Ha KOMIUJIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpaTOPUH.

OCHOBHBIMHU TIEJIIMH U3y4eHUs] PU3UKHU B 00111eM 00pa30BaHUU SIBJISTFOTCS:

e (¢dopMHpOBaHHE HMHTEpEcCa W CTPEMJICHHS OOYYAIOIIUXCS K Hay4dHOMY
W3YYCHUIO TPUPOJIBI, Pa3BUTHE WX HHTCIUICKTyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

® pa3BUTHE MPEICTABICHUI O HAYYHOM METOJIe MO3HAHUSI U (OPMUPOBAHNE
HCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yJbTara H3YYCHHS
OCHOB CTPOCHHMS MaTepuu U pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (dopmupoBaHHe YMEHUW OOBSCHATH SBJICHUA C HCIOJIB30BAHUEM
bu3NYecKuX 3HAHUHN M HAYYHBIX JJOKA3aTEIbCTB;

e (GopMHpOBaHHE TPEICTABICHUA O PONM (UUKH ISl PA3BUTUSA APYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.



JlocTrkeHUE 3TUX IeJiei o0ecreunBaeTcss peuieHUEM CIISAYIONUX 3aad B
mpoliiecce n3ydeHus Kypca GU3NKy Ha ypPOBHE CPETHETO O0Iero oOpa30BaHuUs:

NpuOOpEeTeHNE  CHCTEeMBI  3HaHWMM 00  o0mmx  (QU3WYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPHSIX, BKJIFOYAS MEXaHUKY,
MOJIEKYJISIPHYIO  (U3HMKY, OJJIEKTPOJAMHAMUKY, KBAaHTOBYIO (U3HUKY U
3JIEMEHTHI acTPO(YU3HKHY;

dbopMupoBaHHEe YMEHUH TNPUMEHATH TEOPETUUYECKHE 3HAHUA IS
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

OCBOEHHE CIIOCOOOB pEIIEHHs Pa3IMuYHBIX 3a7ad C SIBHO 3aJaHHOU
¢u3znyeckoil Monenblo, 3ajay, MOJpa3yMEBAIOIIUX CAMOCTOATEIbHOE
co3ianue (GU3NYECKON MOJEIH, alcKBaTHON YCIOBHSIM 3a/1a4U;
NOHMMaHUE (PU3MYECKUX OCHOB M TNPHUHIIMIIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIHUSHHUS HA OKPYKAIOLLYIO
cpeay,

OBJIQJICHUE METOJAAMHU CAaMOCTOSITEIIBHOIO IIAHWPOBAHMS W IIPOBEICHUS
(U3MYECKUX SKCIEPUMEHTOB, aHalIW3a W HHTEpIpeTauuud UHPOpMALHH,
OIIPEIENICHMS TOCTOBEPHOCTH ITOJIy4YEHHOTO PE3yJIbTaTa;

CO3JaHHUE YCIOBUM JUISl pa3BUTUS YMEHUIN MTPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPYECKOU 1E€ATEIBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CPEIHEr0 OOIIETro
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 4aca B HEJENO), B
11 xnmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme MO (U3MKE TMepeyeHb JabopaTOPHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENh JElaeT BBIOOP
NPOBEJCHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEN 00yYaroIUXCs.



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUSA

®usuka — Hayka O mnpupone. Hayunbie mMeTOnBl NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb DJSKCriepuMeHTa M TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIIEpUMEHT B (pU3HKE.

MonenupoBanue (uU3NYECKUX SIBJIEHUM M mporeccoB. HayuHble TMIIOTE3BI.
®dusnyeckre 3aKOHbI U TEOPUH. I'paHUIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponbe u Mecto ¢usuku B GOPMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI
MHpA, B IPAKTUYECKON IEATEILHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemernienne, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTb) H
YCKOPEHHUE MaTe€pUaJbHOW TOYKH, MX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

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

CBoboaHOE nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonmHentHoe  nBukeHue. JIBMKEHHE  MATEpUAIIBHOW  TOYKHA 11O
OKPYKHOCTH C ITOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIOUIOMETD,
JIBU>)KCHUE CHAPSIOB, LICMTHbIC U PEMEHHBIC MEpeIayun.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WILTIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JBH>KCHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tamenne Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.



HaGnronenue aBuxkeHUs Tena, OPONIEHHOTO TOJ[ yIiOM K TOPU3OHTY H
TOPU30HTAJIBHO.

W3mepenne yckopeHus CBOOOTHOTO MaCHHUS.

HamnpaBneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydyeHne HEpaBHOMEPHOTO JBHXKEHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATENbHBIE paBHBIE IPOMEXKYTKA BpPEMEHM TIPU PAaBHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

HN3yuyenue ABUKEHHS TeJIa, OPOILIEHHOT0 TOPU30HTAJIBHO.

Tema 2. /lunamuxa

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

Macca Ttena. Cuna. Ilpunnun cynepnosunnu cui. Bropoit 3akon HeroToHa
JUUI MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaabHbIX TOYEK.

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

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

Tpenue. Bunpl Tpenus (1mokosi, ckoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosdduiment tpenus.
Cuita conpOTUBIIEHUS MPU IBU)KEHUU TEJa B AKUJKOCTH WIIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIKEHUE a0COIFOTHO TBEPOTO Tea.

MoOMEHT cuibl OTHOCHUTENIBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHudeckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: MOIIINITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBnenue uHepuuu.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTte. Bec Tena npu yCKOpEHHOM NOABEME U AJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBus paBHOBECHUS TBEPAOTO TeJa. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonvl



N3ydenue aBmxeHust Opycka 1o HAKIOHHOM IITOCKOCTH.

HccenenoBanne 3aBUCHMOCTH CHIJI YIIPYTOCTH, BO3HMKAIOIIUMX B NPYKUHE U
pE3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HccnenoBanue ycjaoBHH PaBHOBECHSI TBEPIOro Tejia, MMEKOUIEro OCh
BpallCHUs.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Nmiynbc MarepuaibHOM TOUYKHM (Te€na), CHUCTEMbl MaTEpPHAIBbHBIX TOYEK.
HMIynbC cuiibl 1 U3MEHEHHME HMITyJIbCa TEla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE IBM)KECHHE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuanbHOW TOuku. Teopema 00 W3MEHEHUH
KUHETUYECKOU YHEPTUMU.

IloreHunanbHas DHEPIusl. IloreHunanbHas DHEPIUs yIpyro
nepopMupoBaHHON  mpyxuHbl. [loTeHnuManbHas SHeprus Tena  BOJIU3U
ITOBEPXHOCTH 3€MJIH.

[loTeHnmanbHble W HENOTEHUMANbHble  Ccuibl.  CBsi3b  pabOTHI
HEMOTCHIMAIBHBIX CUJI C M3MEHEHUEM MEXAaHMYECKOM JHEPIUHM CHCTEMBI TEIL
3aKOH COXPAHEHUSI MEXAHUYECKOW SHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE NMPUMEHEHHE: BOJOMET, KOIED,
IIPYKUHHBIN TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTruBHOE IBUXKEHUE.

[lepexoq NOTEHIMATLHON SHEPTrUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MASITHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3BMEHEHHEM MEXaHWYECKOH SHEpPIuu
TE€JIa Ha PUMEPE PACTSKEHHS PE3UHOBOTO JKI'yTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA
Tema 1. OcHosvl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu
OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTULl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEJI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojenei. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.



TenmoBoe paBHoBecue. Temneparypa u e€ m3mepenue. lllkana temneparyp
Llenbcus.

Mopnens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETHUYECKOW TEOpPUHM HACAIbHOIO raza. AOCONIOTHash TeMIilepaTypa Kak Mepa
CpEIHEN KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACaNbHOM I'a3e ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHWe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBalOIIME JTUCKPETHOE CTPOEHHE BEIecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COECINHEHUN.

OnbIThl 10 MU PY3UN )KUIKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMMO/ICHCTBUSI.

Monenb, nuTroCcTpupyomas Ipupoay AaBICHUS Ta3a HA CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHMS HJCAJTBHOTO Tasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

OmnpeneneHne Macchl BO3AyXa B KIIACCHONM KOMHATE HAa OCHOBE WM3MEPEHMM
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccaenoBanne 3aBHCHMOCTHM  MEXKAY MNapaMeTpaMH  COCTOSIHMA
pPa3peKEeHHOro rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepMmoauHamMuueckass cucrema. BHYTpeHHSs SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHeHus. KonnuectBo TemnoTsl U padota. BHyTpeHHss
HEpPrus  OAHOATOMHOTO  WJACAJIbHOrO  Tra3a.  Buael  Temonepenayu:
TEIJIONPOBOJHOCTh, KOHBEKIIMS, U3JIydeHHE. Y AeNIbHAs TEIIIOEMKOCTh BEIIECTBA.
KonudecTBO TEMIOTHI IpH TEIIONEpEaaye.

[lonatue 00 aagmabaTHOM Tmporiecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHne mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaM. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTtuMocTh MpoIieccoB B MPUPO/IE.

TeruoBple  mammHbl.  [IpuHOUWNBI  JEWCTBHUS  TEIUIOBBIX  MAIIWH.
[IpeoOpazoBanusi ’HEpPTUM B TEIJIOBBIX MamuHax. KosduiuueHT mnosie3Horo



nevictBust termwtoBod MamuHbl. [{ukn Kapro m ero kosdduimeHT mosie3HOro
JEUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TETUIOIHEPTETUKH.

TexHuueckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW HSHEpPrHM Teja MPU COBEPIICHUH PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TIOJ NEUCTBHEM CXKATOTO BO3JayXa, HarpeBaHue >¢pupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOAEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Teja Npu Terionepeaaye.

OnelT Mo anuabaTHOMY pacCIIUPEHHIO0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATEIISI BHYTPEHHETO CTOpaHusl, PEaKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamniwie cocmoanusn éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u kKoHJeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HachlllleHHbIA map. YaelbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYpPhl KUTIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdHble Tena. AHU30TPONHS CBOWCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUcTayuM3aius. Y aefibHas TerioTa miasienus. Cyonumarusi.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHH TMOJTYyUYECHHUS] COBPEMEHHBIX MaTepHasioB, B
TOM YHCJIE HAHOMATEPUAIIOB, U HAHOTEXHOJIOTHHU.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUH.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U MJIABJICHUS! KPUCTALTMYECKOTO BEIlECTBRA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii axcnepumenm, nabopamopmvie pabomul

N3MepeHne OTHOCUTENBHOM BIAKHOCTH BO3/1yXa.

Paznen 4. DaekTpoauHaMMKa
Tema 1. Inekmpocmamuxa



OnekTpuzanusi Tela. OJEKTpUYecKWil 3apsan. [IBa Bula >SIEKTPUUYECKUX
3apsinoB. [IpOBOJHUKHU, OUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

B3anmoneiictBue 3apsaaoB. 3akoH Kymona. ToueuyHslil 3€KTpUUECKUi 3apsi.
Onektpuueckoe mnosne. Hanpsok€HHOCTh  3nekTpuueckoro mnoisa.  [IpuHiun
CYyHEPIO3ULAN BJICKTPUUECKUX MOJiel. JIMHMK HanpspKEHHOCTH AJIEKTPUUYECKOTO
TOJISL.

PaGora cun  anektpocrarnueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHUUAIOB. [IpOBOOHUMKM UM AMDNIEKTPUKU B AJIEKTPOCTATUYECKOM MOJIE.
Jwvsnexktpuyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIeKTpOEMKOCTh TIOCKOIO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHu4eckrue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOIL,
AIIEKTPOMETP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE BJIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIBHBIN aNnapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3auMopencTBre HaIEKTPU30BaHHBIX TEI.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpOBOTHMKH B 3JIEKTPOCTATUUECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B DJIEKTPOCTATUYECKOM I1OJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaaH
IJIACTUH, PACCTOSHUS MEXIY HUMH U JUAJIEKTPUUIECKOW NPOHUIAEMOCTH.

DHeprus 3apsHKEeHHOTO KOHEH CaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabonul

N3mepenue 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa i1 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIICHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MapALICIIBHOE, CMEIIAHHOE COCIUHEHNE POBOIHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—JleHma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAsA CHJIA U BHYTPEHHEE CONMPOTUBJIECHHWE HWCTOYHHKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COINIPOTHUBJICHUS METAJJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTb.



DneKTpuYeCKHil TOK B BakyyMme. CBOICTBA AIEKTPOHHBIX ITyYKOB.

[TosrynpOBOJHUKH. CoOcTBeHHass W TpUMECHass  IPOBOAUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEeKTpUYEeCKHd TOK B  PAcTBOpax M paciulaBaX  AJIEKTPOJIMUTOB.
DNEKTPOIIUTUYECKAST TUCCOLUALUS. DIEKTPOIIN3.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsa. Monunus. [1nazma.

TexHU4ecKue yCTpPOMCTBA M NPAKTUYECKOE IIPUMEHEHHUE: aMIIEpMETp,
BOJITMETP, pEOCTAaT, MCTOYHHUKH TOKa, DSJIEKTPOHArpeBaTEIbHbIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYyMHBIN O,
TEPMUCTOPHI ¥ (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepeHne CUiTbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IJIOLIAM MONEPEYHOr0 CEUEHUS U MaTepuaa.

CMeliaHHOe COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/A.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyeHue CMEIAHHOTO COCAUHEHHS PE3HCTOPOB.

HN3mepenne 3JIeKTPOABHMKYINEH CHJIBI HCTOYHHKA TOKAa H  €ro
BHYTPEHHEro CONMpPOTHBJICHUS.

HaoGmronenne amexTpoimsa.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHA B 10 kiacce oCyLIECTBISETCS C
y4€TOM COJAEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHM: SIBJICHUE, HAy4HbIH (akT, runores3a, (Qu3mueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboa, rurnepOosna, ux rpauKu U CBONCTBA, TPUTOHOMETPUUECKUE (YHKITUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIIMU HA OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.



Buonocus: mexannueckoe ABMXKEHHE B )KMBOW mpupoje, auddysus, ocMoc,
TEIJI000MEH KMBBIX OPraHU3MOB (BUbI TEIUIONEPENAYU, TEIJIOBOE PABHOBECHUE),
AIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIAPHAsl Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, XKUIKOCTEU WU
ra3oB, DJJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJMTHYECKAS AUCCOLMALNS,
rajbBaHUKA.

l'eocpaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0aApOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JpPYrHeE), IBUTaTelb BHYTPEHHEIO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
IIOJIyYEHHUs] COBPEMEHHBIX MATEpPUAIIOB, B TOM YHCIIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOIpHOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIbHbBIC pUOOPBHI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3aumopaeiicTBUE  TMOCTOSIHHBIX ~ MarHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAYKUMHU. [IpuHOMD cynepro3uuuu
MarHuTHBIX nosied. JInHMKM MarHuTHOM WMHAYKUWU. KapThHa JUHUNA MarHUTHOM
WHYKIIMH T0JISI TOCTOSSHHBIX MarHUTOB.

MarnutHoe TOJie TMPOBOJHMKA C TOKOoM. KapTuHa JHHUN WHIYKIUU
MAarHuTHOTO TOJISI JUIMHHOTO MPSIMOTO MPOBOJHHUKA W 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJAHUKA, KaTylIKH ¢ TOKOM. OnbIT JpcTena. BzanmoneicTBue npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJieHUE. [[BH>KEHUE 3apsHKEHHOW YaCTULIBI
B OJTHOPOJITHOM MarHuTHOM MoJjie. Pa6oTa cuisl Jlopenna.

SlBneHue ANEKTpOMAarHUTHOW WHAYKOMU. [IOTOK BekTOpa MarHUTHOM
WHIYKIUU. ODJEKTPOJBIKYIAS CUjla HWHIYKIMH. 3aKOH 3JIEKTPOMarHUTHOM
nHaykuuu dapazes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MPOBOJAHUKE, IBHXKYIIEMCS TOCTYMATENHHO B OJTHOPOJAHOM MarHMTHOM TIOJIE.

[IpaBuno Jlenua.



NHnykTUBHOCTh. SIBIEHHE CAaMOMHIYKUHMHU. OJIEKTPOJABIKYIIAs  CHJIA
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHu4eckre yCTpONCTBA W MPAKTUYECKOE TPUMEHEHHUE: TOCTOSHHbBIC
MArHUThI, BJEKTPOMATHUTHI, JJIEKTPOJABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacTUll, UHIYKIHOHHAS 1€Yb.

Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE JIEKTPOHHOTO My4YKa MAarHUTHBIM TIOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TIOJISL.

B3anmonencTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JlerictBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMArHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHIIBI MHAYKIHUH OT CKOPOCTH U3MEHEHUSA
MarHuTHOTO IIOTOKA.

SIBneHne cCaMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanue nerCcTBUA NOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMmpOMaZHUMHbIE KONEOAHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonnyeckue konebanus. [lepmona, wacrora, amrmumryga u ($aza KoieOaHUU.
[Ipy>XHHBIN MasATHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJICATbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHMYeCKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. Dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPrUU B UJCATBHOM KOJIeOATEIbHOM KOHTYDE.

[IpencraBienne o 3aTyXarux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJeOanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMUs.

[lepemennbiii  TOK. CUHYyCOMAAQIbHBIM TEPEMEHHbIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAUEHUWE CHUJIbl TOKA U
HaIpPsHDKEHUS.



Tpanchopmarop. IlpousBonacTBo, nepenada U nMOTpedICHUE dIEKTPUIECKON
SHEPIruM. DKOJIOTUYECKHE PUCKHU TPU MPOU3BOJICTBE 3IeKTpod3Hepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyecknue yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHUE: SIICKTPUUYECKUIMA
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTpOINepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKU MASITHUK).

HaOmronenue 3atyxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaOnronenue pezoHanca.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcumwinorpaMMsl (3aBUCHUMOCTH CUJIbI TOKA U HANPSHKEHUST OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onanc mnpu MOCIENOBATEIbBHOM COCAMHEHUU PE3UCTOpPA, KaTYIIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mogens TUHUYU AJIEKTPONEPEaauH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

HccnenoBanre 3aBUCUMOCTH TEpUOJa MajbIX KoJieOaHUM Ipy3a HA HUTH OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBanre MNEpeMEHHOr0 TOKa B IENM W3 TOCJEA0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMacHUMHbLE 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyiMHAa BOJHBL. [lomepeyHble W MPOAOJbHBIC BOJIHBI.
HNuTtepdepenus u iuPppakuus MEXaHUIECKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHUE, MpeoMJIeHUe, noJisapusanus, Judpakius,
untepdepenius. CKoOpocTh JIEKTPOMarHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUSA. Pagnookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE U MEAMIIMHE, paaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neyn.

Jlemoncmpayuu



O6pa3oBaHue U pacpoOCTPaHEHHE MONEPEUHBIX U MPOJOJIbHBIX BOJIH.

KoneGmromeecs Te10 Kak HCTOUYHUK 3BYKa.

HabGnronenue orpaxeHus: U NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepenunu u qudpakiud MEXaHU4ECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
YacTOTOM KOJIEOaHMIA.

HccnenoBanre  CBOMCTB ~ AJEKTPOMAarHUTHBIX  BOJIH: OTpPaKEHHE,
npesioMJIeHUE, MoJspu3anus, udpakius, uHTephepeHIus.

Tema 3. Onmuxa

['eomerpuueckas ontuka. IIpsmMonuHenHOE pacnpocTpaHEeHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOUHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue mzoOpaxeHuil B
IUIOCKOM 3€pKae.

[IpenomieHue cBeTa. 3aKOHBI MPEJIOMIICHUS CBETa. AOCOTIOTHBIN MOKA3aTENb
npenomiicHus. [lomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yrojl MOJIHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus cseta. CiioxxHbIi cocTaB Oenoro ceera. LBer.

CobOupatounie u pacceuBaromive JuH3bl. ToHkasg numH3a. DoKycHOe
pacCTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o00pakeHuil B
coOuparolmx U paccenBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenenbl MPpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KApTUHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemeéTka. YcCIoBUE HaOMIOACHUS
INIABHBIX ~MaKCMMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonspuzamnus ceera.

TexHuueckue YyCTpONCTBa M MPAKTHYECKOE NPUMEHEHHE: OYKH, JIyma,
¢doToanmnapar, NPOEKIMOHHBIN ammapaTr, MUKpPOCKOIN, TEJIECKOI, BOJIOKOHHAs
OINTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMonuHEHOE pacIpOCTPaHEHUE, OTPAKEHUE U IMPEJIOMIIEHUE CBETa.
OnTuyeckue mpruodopHI.

[TomHOE BHYyTpEeHHEE OTpaxkeHre. Mojiesb CBETOBOAA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Mogenn MUKpPOCKOIIA, TEJIECKOIIA.



Hab6mronenue natepdepeHimm cBera.

Hab6mronenune nudpaxium ceera.

HaOnronenue nucnepcuu cBera.

[Tonydyenue cnekTpa ¢ TOMOIIbIO TPU3MBI.

[TonyueHue criekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.
HaOnronenue noyisipuzanuu CBETa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol
N3Mepenue nokaszaress NpeJIoMIICHUS CTEKIIA.
HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.
HaGmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH
['paHuIBl  OPUMEHUMOCTH  KJIACCHYECKOM  MexaHuku.  IlocTymaTsel
CHEUATbHOW TEOPUU OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOJYJSL CKOPOCTH
CBETa B BAKYyM€, IPUHLIMI OTHOCUTEIBHOCTH DUHILITEIHA.
OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHH M COKpaIleHHUE
JUTVHBI.
OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl ¢ BHGPFHGﬁ H UMITYJIbCOM pGHHTHBHCTCKOﬁ qaCTHUIBbI. 3HCpI‘I/I}I
ITIOKOAI.

Paznen 7. KBanToBasi pusuka

Tema 1. dnemenmuvt K6AHMOBOI ONMUKU

®ortonsl. ®opmyna [lnanka cBsi3u 3HEpruM (HOTOHA C €70 YACTOTON. DHEPTUS
Y UMITyJIbC (POTOHA.

OTtkpoiTue U ucciaegopanue porodddexra. OnbiTel A. I'. CtoneroBa. 3akoHbI
dotordexra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpaHuiay
dboToaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUECKOE MpPUMEHEHHUE: (POTODIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®doTo3(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oToddhdEKTa.

Ceeroauop.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma



Mopens atoma Tomcona. Ombitel Pesepdopna mo paccessHuIO o -4acTHIL.
[Inanerapnas mopens aroma. [loctynater bopa. M3myuenne u moryiomeHue
($OoTOHOB TpU TEepexoAe aroMa C OJHOTO YPOBHS SHEPTrUM Ha Jpyroi. Bujsr
cnekTpoB. CIEKTp YPOBHEW SHEPTUU aTOMa BOJOPO/IA.

BosiHOBBIE cBoOMicTBa yacTtull. Bonnsl 1e bpoitis. KopnyckyisipHO-BOJIHOBOM
JyaJInu3M.

CHoOHTaHHOE U BBIHYX/ICHHOE U3ITy4YECHHE.

TexHuyeckue yCTpOHCTBA M TPAKTUYECKOE IMPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

Habmroienue TmHenvaThiX CIEKTPOB U3ITyYEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

HabGnronenue TMHEHYaToro CuexTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIINE CIIOKHOCTh CTPOCHHs sapa. OTKphITHE
paanoaktuBHOocTH.  OmnbiTel  Pesepdopma  1no  ompeneneHuto  cocrasa
paavoakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykimonnas monens sigpa ['eitzenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormsl.

Anbsda-pacnag. ODIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlydeHue. 3aKOH PaJuOaKTUBHOTO pacraja.

DHeprus CBA3M HYKJIOHOB B sizipe. SAaepHbie cuinbl. Jlegekt Macchl siapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosimepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHbBIX YaCTHLI.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO Pu3nyueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBa U NPAKTHUYECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYNK MOHU3NPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomoi
HccnenoBanre TpeKoOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).



Pasnen 8. DjieMeHTBHI AaCTPOHOMHUM U ACTPOPUIMKH

Otanbl pa3BUTHS acTpoHOMUH. [IpuKiIanHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMHH.

Bun 3Bé3gHoro HeOa. Co3Be3nus, sipkue 3BE3MbI, IJIAHEThl, UX BUIUMOE
JBH>KCHUE.

ConneuyHas cucrema.

Connue. ConHeunast akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE3bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KiIacc —
CBETHUMOCTBY». 3BE3MBI TJIABHOM IOCIEA0OBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOW MOCJENOBATENBHOCTH. BHYTpeHHee cTpoeHue
3BE311. COBpeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Boitonuu CoJiHIIA U
3BE3/1. DTambl )KU3HU 3BE3].

Mineunbiii I[lyte — Hama I'amaktuka. Ilomoxenune m aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. PaguoranakTuky u kBa3zapbl. YEpHbBIE ABIPHI B sSApax
raJaKkTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Pazberanue rajiakTuk.
Teopus bonpmoro B3peiBa. PenMuKTOBOE M3TydEHHUE.

Macmrabnas crpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus

HaOnroenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMIIbIOTEPHBIX
MPWIOKEHUHN I ONPe/IeNICHUs MTOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11s CeBEpHOro NOyIIapus U IPKHUE 3BE3bI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maroniee MOBTOPEHUE

Ponp Qusuku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COIIMAJIBHON M ATHYECKOU cepax nesTeIbHOCTH YeJIOBeKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOW HAy4YHOU KapTUHE MHPA, POJIb PU3UUECKOU TEOPHUH
B (opMHUpOBaHMM MpEACTABICHUNM O (PU3NUECKON KapTUHE MHpPa, MECTO
(bu3nYECKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 Kimacce oCyIIecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3CM C KypcamMu MaTE€MAaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meocnpeomemuvie nonsimusi, CBSI3aHHBIE C W3YyYEHHWEM METOJOB HAYYHOTO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumoTe3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHHE.



Mamemamuxa: pEMIEHHWE CHUCTEMBI YPABHEHHUM, TPUTOHOMETPUYECKUE
GyHKIUA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUIECKOE
TOXJIECTBO, BEKTOPBl M MX MPOEKUWH HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB,
MIPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, TMPU3HAKK TMOJ00MS TPEYTrOJbHHUKOB,
oTpeIeNICHUE TUIOMIAIU TIIIOCKUX (GUTyp ¥ 00BEMA TElL.

buonocusn: »nextpuyeckue SBICHUS B KUBOWM MpUpPOJZE, KoJieOaTelbHbIC
JIBUKEHHS B )KUBOW MPUPOJIEC, ONTUYECKUE SIBIICHUS B KWUBOU MPUPOAE, NCUCTBUE
paauanyy Ha )KUBbI€ OPTraHU3MBbl.

Xumus: CTpPOCHHE aTOMOB M MOJIEKYJI, KPUCTALIUYECKAS] CTPYKTYypa TBEPIBIX
TeJ, MEXaHU3Mbl OOpa30BaHUA KPUCTAULIUYECKOM PEIIETKHU, CHEKTPaJbHBIN
aHaJIu3.

l'eocpagusa: MarHUTHBIC TIONMIOCAa 3€MJIM, 3aJ€KA MAarHUTHBIX PV,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSCCHUIA.

Texnonocua: JNVWHWUW DJIEKTpPOIEpeday, TIEHEpaTop IIEPEMEHHOIO TOKa,
AJEKTPOJIBUTATENIb, MHAYKIHUOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
COJIHEYHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEIHEI'O OBIIIET'O OBPA3OBAHUA

OcBoenue yuebOHOro mnpenmera «@Pu3nuka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJIKHO OOECTICUUTHh JOCTIKCHUE CICTYIONMINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIbTATBHI

JIM4HOCTHBIE pe3yIbTaThl OCBOCHHS y4eOHOTO Tpenmera «Du3nkay TOHKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYarONIUXCsli PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW MO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACHIMPEHUE KU3ZHEHHOTO
OMbITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaiv3alliid OCHOBHBIX HaIpaBJICHUI
BOCIIUTATEIBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPATULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTHM COBMECTHYIO AESATEIBbHOCTh B MHTEPECAX TIPaXKITAHCKOIO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHONW OpPraHU3aIINY;

YMEHHE B3aNMO/ICMCTBOBATH C COLIMAIbHBIMU HHCTUTYTAMH B COOTBETCTBHH C
ux (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WUJICHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STHUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOI0;

OCO3HAHHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;

4) 3¢TeTHYECKOr0 BOCTIMTAHMSA:



ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAYYHOT'O TBOPYECTBA,
npucyero pu3n4eckon Hayke;

5) Tpy10BOTr0 BOCIIMTAHUSL:

UHTEpPEC K Pa3IMYHBIM cdepaMm npodhecCHOHANbHOU AESTEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBATh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYphl, OCO3HAHHE TJI00AJIHLHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIIeM;

IJIAHUPOBAHKUE U OCYIIECTBJICHUE JICCTBUIM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHrue ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HaNmpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUU 110 (PUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B IIPOLECCE
u3ydeHus: (QU3MKA  OCYLIECTBISATH  HPOEKTHYHD M HCCIEAOBATEIbCKYIO
JEATEeIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyallU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTpENENATh 1€ JACSITENIbHOCTH, 3aJaBaTh MapamMeTpbl M KPUTEPUU UX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOpPEUYUST B  paccMaTpUBaEMbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIIEHUBATh COOTBETCTBHUE PE3yJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TOCJICICTBUMN JEATEILHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEAIBHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.



ba3oBble ucciaenoBarejbcKue 1eHCTBUSA!

BJIQJICTh HAYYHOM TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznueckoil HayKu;

BJIAJICTh HaBBIKAMU y4e€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOMN JESITeIbHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peUIeHHs 3ahad (U3MUYECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHHS;

BIAJCTh BHUAAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpHpETalud, MPeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX
CUTYalMsIX, B TOM YHCIIE TIPHU CO3/IaHUU YY€OHBIX MPOEKTOB B 00J1acTU (PU3UKH;

BBISIBIISAITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUTh APTYMEHTHI ISl JI0Ka3aTeIbCTBA
CBOUX YTBEPKJICHUH, 3a]1aBaTh apaMETPbl U KPUTEPUU PELICHUS;

aHaJIW3UpPOBaTh IMIOJYYECHHBIE B XOAE PEUICHUS 3aJaud PE3yJbTaThl,
KPUTHYECKU OIIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeSATEILHOCTH, B TOM YKCIIE TIPU U3yYeHUH (PU3UKH;

JIaBaTh OIIEHKY HOBBIM CUTYaIlUsM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTh 3HaHUWA 10 (HU3MKE B NPAKTUYECKYIO OOJIACTh
KU3ZHEIEATEIIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIE MOJXO0/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

Pa6ora ¢ unpopmaunmeii:

BJIAJETh HABBIKAMHU MOJy4YeHHUs] UHPOpMauu (U3HUECKOTO COAEPKaHUS U3
HMCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSATEIIBHO OCYLIECTBIATh IOUCK, AaHAIMU3,
CUCTEMATHU3AIMIO U HHTEpIpETaruio MHPOPMAIMK PA3IUYHBIX BHUIOB U (HOpM
IPE/ICTaBIICHNUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJB30BaTh  CpPEACTBa  HUH(POPMAIMOHHBIX U  KOMMYHHUKAIMOHHBIX
TEXHOJIOTUW B PEIICHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3ALMOHHBIX
3aad ¢ CcoOMofeHHEM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepexeHusi, TMpaBOBbIX M JTHYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCTHl (PU3MUECKOTO COJACPXKAHUS B PA3TUYHBIX (opMarax c
y4€TOM Ha3zHaYeHUs] UHPOPMAIIUU U TIEIICBOM ayIUTOPHH, BEIOUpAsi ONITUMATLHYIO
dbopMy TIpeCTaBICHUS I BU3yJIU3AIUH.



KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUSA
OO0menne:

OCYILIECTBISAThH OOIICHNE HA YPOKax (PU3MKH U BO BHEYPOUHO JIEATEIBHOCTH;

pacrno3HaBaThb MPEANOCBUIKM  KOH(UIMKTHBIX CHUTyallud M cMsr4arb
KOH(JIMKTHI;

pa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHUSI C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

CoBMmecTHasI 1eATEJIBHOCTD:

IIOHMMAaTh M HCIIOJIb30BaTh NIPEUMYIIECTBA KOMAHIHON M WHAMBUAYAJIbHOU
paboTHI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JECUCTBUI C y4E€TOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

IPUHUMATh LEJIA  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHMIKEHHUIO: COCTaBIATh ILIAH JCHCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
oOIIMIA pe3ysbTaT M0 pa3pabOTaHHBIM KPUTEPUSIM;

IpemjlaraTb HOBBIE ITPOEKTHI, OLICHMBATh HWJEU C IO3WLHAHA HOBH3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh I[MO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIC ACHCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATENIbHO COCTABJISITh IJIaH PEIICHUS] PACUETHBIX M KAaueCTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM pabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUMH;

JaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTUpPOBaTh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAHWIMH B 0O0JaCTH
(bu3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb:



JIaBaTh OLICHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISM;

BJIQJICTh ~ HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMBIX JIECUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHMUI;

WCITIOJIB30BaTh MPUEMBI PeIICKCUU ISl OLICHKU CUTYyaIluH, BEIOOpa BEPHOTO
pELICHUS;

YMETh OILICHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHIKEHHIO;

MPUHAMAaTh MOTHBBI M apryMEHTbl APYTMX TPH aHajJu3€ pe3yJIbTaTOB
JIESITETbHOCTH.

IIpunstue cedst U APyrux:

MPUHUMATh ce0s1, MIOHUMas CBOU HEJIOCTATKU U JJOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M apPryMEHTHl JPYIUX [PU aAHAJINU3E pPEe3yJIbTATOB
JIESITETbHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO APYTHX HA OLIUOKY.

B npouecce oocmuoicenus auuHOCMHbBIX PEe3Vbmamos 0C80eHUS NPO2PAMMbL
no _Qusuke 015 Ypo8Hs. _cpeodne2o obuieco obpaszosanus y 00V4arouwuxcs
COBEPULCHCMEYeMCsL OMOYUOHAIbHBILL UHmeJLIeKm, npeonona2arouull
chopMUpoBanHoCmy:

CAMOCO3HANUSL, BKIIIOYAIOULE20 CROCOOHOCIb NOHUMAMb C80€ IMOUUOHANLHOE
cocmosiHue, 8udems _HanpasieHus. _pazsumusi cOOCMEEHHOU IMOUUOHANbHOU
chepul, bbimb yeepenuvim 6 cede;

CamMope2yIUpPoOSaAnUs, SKIIOUAIOUE20 _CAMOKOHMPOIb, VYMEHUe NPUHUMAMDb
OMEEmMCmMEEHHOCMb 34 C80€ _N0BeOeHUe, CnocoOOHOCMb _a0anmuposamsvCs K
OMOYUOHAIbHBIM USMEHEHUSM U NPOSABIAMb 2UOKOCHb, Oblb OMKDLIIMbIM HOBOMY;

GHVmDeHHelZ momusayuu, 87(./1}011(1701/14612 cmpemiernue K 00CIUINCEHUTIO ueau u
ycnexy, onmumusm, UHUYUUAMUBHOCHb, YMEHUE 0elicmeo8ams _UCX005. U3 CEOUX

803M03fCHOCm€lZ,'

amnamuu, 610210'-!61}01/14612 CnocoOHOCmb nOHUMAmbs IMOUUOHAJIbHOE
cocmosnue ()DVZI/DC, ydumbsleamnb €20 npu ocywecmeiernuu 06W€H1/lﬂ, cnocooHocms

K COYYB8CMEUIO U CONEPENCUBAHUIO;

COUUAQNILHBIX ___ HABLIKOS,  BKIIOYAIOWUX _ CNOCOOHOCMb _ 8blCMPAUBAIND
OMHOWICHUS C_OPY2UMU TI00bMU, 3A00MUMbC, NPOAEIAMb UHMepeC U PA3peuanmbs
KOHMAUKMbL.

INPEAMETHBIE PE3YJIBTATBI



B mnpomecce usywyenuss kypca ¢usuku 6azoBoro ypoBHs B 10 kiacce
O0yYaIOLIUIICs HAYUUTCS

JIEMOHCTPUPOBATh Ha MpPUMEpax poJib U MecTo (U3UKU B (HOPMHUPOBAHHUU
COBPEMEHHOW HAay4YHOM KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKH U
TEXHOJIOTHM, B IPAKTUUECKOMN AESITEIbHOCTH JIIO/IEH;

YUUTBIBATh TPAHULBl NPUMEHEHUS HW3YYEHHBIX (PU3HUECKUX MOJENei:
MaTepHalibHasi TOUKa, MHEpLUalIbHAs CUCTeMa OTcuéTa, abCOJIIOTHO TBEPAOE TeEIO,
UJCATBHBIA ra3, MOJEIN CTPOEHUS ra3oB, )KMJIKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUI 3aps]l IPU PEIICHUU PU3NIECKUX 3a/1aY;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-KUHETUYECKON TEOpUU CTPOCHHS BELIECTBA U
ANEKTPOJMHAMUKH:  PaBHOMEPHOE M  PABHOYCKOPEHHOE  NPSIMOJIMHEWHOE
JIBUKEHHE, CBOOOJHOE TMaJeHUE Tel, ABW)KEHHE 10 OKPY)XKHOCTH, HHEpLus,
B3auMozeiicTBue Teln, Auddy3usi, OpOyHOBCKOE ABMKEHHUE, CTPOCHUE KUAKOCTEH
U TBEPABIX TEJ, U3MEHEHNE 00bEMA TeJl MPU HArPEeBaHUM (OXJIAKIECHUH ), TETIIOBOE
paBHOBECHE, UCIApPEHHE, KOHJEHCALMs, IJIABJIEHUE, KPUCTAJUIM3AlMs, KUIICHUE,
BJIQYKHOCTh BO3/yXa, MNOBBIIICHHE JABJICHHS T'a3a [PU €ro HarpeBaHUU B 3aKPHITOM
COCyZE, CBSI3b MEXKIYy IlapaMeTpamMu COCTOSIHUS Ta3a B HM30Ipolieccax,
AIIEKTPU3aLUs TEJ, B3AUMOJECICTBUE 3aps/I0B;

OMKCHIBATh MEXAHUYECKOE JBHKEHUE, UCIONb3Ys (PU3UUYECKUE BEITUUYUHBI:
KOOpAMHATA, IyTh, IEPEMEIIECHUE, CKOpPOCTh, YCKOPEHHME, Macca Tena, CHIIa,
UMITYJIBC T€JIa, KHHETHYECKasl HEPrus, NOTCHIMAIBHAS 3HEPIUs, MEXaHUYECKas
paboTa, MeXaHMYeCKas MOIIHOCTb; NpPHU ONHUCAHWU TMPABUIBHO TPAKTOBATH
(Gu3NYECKUi CMBICA HCIOJIb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS M EIUHMIIbI,
HaxXOoJUTh (OPMYJbl, CBA3BIBAIOLIME AHHYIO (U3UYECKYIO BEJIMYHUHY C APYTUMU
BEJIMYMHAMU;

ONMCHIBATh H3YUYEHHBIC TEIUIOBBIE CBOMCTBA TEI W TEIJIOBBIE SBJICHUS,
UCHOJNB3Ys (UM3MUECKHE BEJIMYMHBI: JaBJICHHWE ra3a, TeMmIeparypa, CpeaHss
KMHETHYECKasi SHEPIrusi XaOTUUYECKOro JBHXKEHUS MOJIEKYJI, CPEIHEKBaJApaTUYHAas
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIJIOTHI, BHYTPEHHSs 3HEprusi, pabora rasa,
KO3((PUIIMEHT TMONEe3HOr0 JAEUCTBUS TEIUIOBOIO JBUTATelNs; IpPU OINUCAHUU
OPAaBWJIBHO TPAKTOBAaTh (DUBWYECKUH CMBICI HCHOJIb3YEMbIX BEIUYMH, HX
00O3HAUYEHUS U EOUHUIBI, HAXOAUTh (POPMYJbI, CBS3BIBAIOLINE JIAHHYIO
(bU3MYECKYI0 BEIMYHUHY C IPYTUMH BEIMYMHAM;

OMKCHIBATh U3YUYECHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUECKUE
SIBJIEHUS (IIPOLIECCHI), UCIIONIB3Ysl (PU3NYECKUE BEIMYMHBL: DJIEKTPUUECKUNA 3apsij,
IIEKTPUYECKOE I0JI€, HANPSKEHHOCTD IMOJISA, MOTEHIMAN, Pa3HOCTh IMOTEHIIMAJIOB;
OpU ONHCAHUM TMPABWJIBHO TPAaKTOBAaTh (DU3MUECKUNA CMBICT HCHOJIB3YEMBIX



BEITMYMH, WX OOO3HAYECHHS M EIWHMIIBI, YKa3bIiBaTh (DOPMYJIbI, CBS3LIBAIOIINE
JTAaHHYI0 (M3UYECKYIO BEJTUYHHY C IPYTHUMH BEIHUYNHAMH,

aHATM3UPOBAaTh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJIB3YysS (PU3MUECKHE
3aKOHBI U MIPUHIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUsI MEXaHMYECKOW DHEpPruH, 3aKOH COXpPaHEHUs HMITYJIbCa,
MPUHITUN CYTEPIIO3UIIMA CHJI, TIPUHITUIT PABHOMPABUS WHEPIHAIBHBIX CHCTEM
oTcuéTa, MOJIEKYISIPHO-KMHETHYECKYI0 TEOPHI0 CTPOCHUS BEIIEeCTBAa, Ta30BbHIE
3aKOHBI, CBA3b CPEIHEN KMHETUYECKON PHEPTUU TEIIOBOTO JABUKEHUS MOJIEKYII C
aOCOJIIOTHON TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUUECKOTO 3apsifa, 3akoH KyloHa, mpu 3TOM pasiidyaTh CJIOBECHYIO
GOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BHIPAKECHUE W yCIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIBI JCHCTBUSA MAaIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; paziuyaTh YyCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MMOBCEHEBHOM JKHU3HHU;

BEITIOJTHATh DKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MIPOIIECCOB C HCITOJIb30BAaHUEM TPSMBIX W KOCBEHHBIX H3MEPCHHH, TMPH ITOM
dbopmynupoBath MpoblieMy/3aadyy U TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
bopMyIUpOBaThH BBIBOBI,

OCYIIECTBIIATH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsI M HMCIOJb30BaTh H3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBAaTh  3aBUCUMOCTH  MEXIYy  (PU3MYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPHU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpPOBATh PE3yIbTaThl TMOTYYCHHOW 3aBUCHUMOCTH (PH3WYSCKUX BEIUYHH B
BU/JIe TaOJIUIl U TPpaUKOB, J€NIaTh BEIBOBI IO pe3yjIbTaTaM MCCIIEeI0BAHNUS,

coOJII0/1aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-MCCIIECIOBATEILCKOH W TPOCKTHOU
JEATETLHOCTH C HCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000opy1I0BaHUS;

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHON (U3MYECKOW MOJEINbIO,
UCIOJIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIBI,
HEOOXOMMMBIC NI €€ PEIICHHS, TPOBOAUTH PACUYEThl M OIICHUBATH PEaJTbHOCTH
MOJIYY€HHOTO 3HAYCHUS (PU3UYECKON BEIIMYNHBI,

penaTh Ka4eCTBEHHBIE 3a/1a4i: BBICTPAUBATh JIOTUUECKH HEMPOTUBOPEUHUBYIO
IEMOYKY pPACCYXICHUN C OMOpOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuzndeckue sSBICHUS;



UCIIONIb30BAaTh  MpPH  pPEIIEHUH  Y4eOHBIX  3a7ad  COBPEMEHHbIE
WH()OPMAITMOHHBIC TEXHOJIOTHH JIUIS TOWCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAITUN
U TPEJCTaBJICHUs y4eOHOW M HAYYHO-TIOMYJISIPHON MH(pOpPMAIUH, MOTYYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOTyYaeMyto HH(pOpMaIIuIo;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, OOBSCHEHHE IPOLECCOB OKPYKAIOIIET0O MHUpPA, B PA3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUIsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHUU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, NI COXPAHEHUS 3J0POBbS M COOJIOJEHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TIpyHIl€ C BBIINOJHEHUEM PA3JIUYHBIX COLHUAJIBHBIX POJEH,
IUIAaHUPOBATh PabOTy TPYNIBI, PAMOHAIBHO paCHpeleNaTh OO0S3aHHOCTU U
IJIAHUPOBATh JCSATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.

B mpouecce wusyueHus Kypca ¢uszuku Oa3oBoro ypoBHs B 11 kiacce
OOy4JaronIuiics Hay4YnuTCS:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (GU3MKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApPTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOM TEXHHUKU M
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €AUHCTBO
(bu3MYECKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS U3YyYEHHBIX (U3HMYECKUX MOJIEIIECH:
TOYEYHBIN AJIEKTPUYECKUH 3apsifl, JIyd CBETA, TOYECYHBI UCTOUYHUK CBETA, SIACpPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacrno3HaBath (GU3UYECKUE SIBJICHUS (MPOLIECCh) U OOBSICHATh UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOU (DM3HUKU: DJIEKTPUUYECKAS] TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJECHCTBHE
MarHuToOB, JJICKTPOMAarHUTHAas WHAYKIWS, JACHCTBUE MArHUTHOTO TIOJISI Ha
IPOBOJHUK C TOKOM W JBIXKYIIMICS 3apsll, AJIEKTPOMATHUTHBIE KOJEOaHUS U
BOJIHBI, NPSIMOJIMHENHOE pPACHpPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHUE,
uHTepdepeHnus, audpakuus W MOJSpU3alUs CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodaddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBCHUE
JMHEWYAaTOr0 CHEKTpa aromMa BOJOpPOJA, €CTECTBEHHAs W HMCKYCCTBEHHAas

PaIMOAKTUBHOCT;
OMKUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHE,  DJIEKTPUUYECKYID  MPOBOJUMOCTH  pPAa3IUYHBIX  Cpeda) |

JIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), HMCTHONB3YsAd (U3UYECKUE BEITHYMHBIL:
AIEKTPUYECKUIN 3apsl, CHJIAa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE



COIPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3ICKTPOABMKYIIas cujia, paboTa TOKa,
WHAYKUUS MarHUTHOTO MoJjsi, cuia Awmrmepa, cuia JlopeHua, MHIYKTUBHOCTh
KATYIIKW, HEPrusl 3JEKTPUYECKOrO0 M MAarHUTHOrO IMOJEH, MEpPHOJ M 4YacToTa
KojeOaHuii B KoyeOaTenTbHOM KOHTYpE, 3apsiji W CHJIa TOKa B Tpolecce
TapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOsSTHUE U
ONTUYECKasi Cuja JHMH3BI, NMPU OMHCAHUU MPABUIBHO TPAKTOBATH (PUIUUECKHIA
CMBIC]I HCIOJIb3YEMBIX BEJIIMYMH, HMX OOO3HAUYECHHs M EJAMHMIIbBI, YKa3bIBATh
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C JAPYTUMH
BEJTMYMHAMU;

ONMKCHIBATh HW3YYEHHBIE KBAHTOBBIC SIBJICHUS M TMPOIECChl, HUCIOJIb3YS
dusznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI H
4acToTa CBETa, SHEPTHUS U UMITYJIbC (POTOHA, IEPUO TOTypaclaaa, SHEPTUs CBS3H
aATOMHBIX SIZIEp, TPU ONMUCAHWUU TMPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBA3BIBAIOLIME JIAHHYI0 (PU3MYECKYI0 BEJIMYMHY C JPYTHUMH BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETMUNHBL

aHAIM3UPOBaTh (PU3MYECKHUE MPOLECCHl U SIBJICHUSA, UCIONb3Ys (PU3HUECKUE
3aKOHBI U MPUHIMUIBL: 3aKOH OMa, 3aKOHBI MOCJIEN0BATEIBHOTIO U NapaJLIEIbHOTO
COCIMHEHHs IPOBOJHUKOB, 3aKkoH J[xoyns—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOMN
UHIYKIUHU, 3aKOH MPSAMOJUHEHHOTO PacinpOCTPaHEHUs! CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHMS JHEPrUH, 3aKOH COXPAaHEHHsI HMMILYJIbCA, 3aKOH COXPAHECHMS
IIEKTPUYECKOTr0 3apsAJ]ia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YHCIIA, MOCTyJaTel bopa,
3aKOH paJMOAaKTUBHOIO pacnaja, pu 3TOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

ONpENIENIATh HAIIPABIICHHE BEKTOPA UHIYKIIMK MarHUTHOTO MOJISI TPOBOJAHUKA
C TOKOM, cuiibl AMmnepa u cuisl Jlopenua;

CTPOUTh W OIHCHIBATh H300paXEHHE, CO3/1aBAEMOE IIJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBINIOJIHATh JKCIIEPUMEHTHI MO MCCIEIOBAHUIO (DU3UUECKUX SIBIICHUUA W
IIPOLIECCOB C HCIIOJIb30BAHUEM IIPSMBIX M KOCBEHHBIX HM3MEPEHUU: IPU 3TOM
dbopmynupoBath MpobiieMy/3amady W TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAHOBKY W3 MPEIJIOKEHHOTO O0OpPYIOBaHUSA, MPOBOJIUTH OMNBIT H
bopMyIUpOBaThH BHIBOJIHI,

OCYILECTBIISTh NMPSMbIE U KOCBEHHbIE U3MEPEHUsI PU3NYECKUX BEITUYUH, PU
TOM BBIOHMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHUs U HCIOJIb30BaTh HU3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;



WCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEIIMYUH C HCIOJIh30BAHUEM
NPSMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYMPOBATH YCTAHOBKY, (PUKCHPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHJE TAOIUIl U
rpaduKoB, AeTaTh BBIBOBI IO Pe3yIbTaTaM HCCIEAOBAHNUS;

coOIFOIaTh MpaBujia OE30MacHOTO TPyJa MPH MPOBEICHUHN HCCIICIOBAaHUA B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOU
NEATETLHOCTH C HMCIOJIb30BAHMEM H3MEPUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000py10BaHUS;

pemiath pacuéTHbIC 3aJaddl C SBHO 3aJaHHOW (DU3MUECKOH MOIENbIO,
UCTIONB3YS (PM3MUECKHUEe 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHAJIN3a YCJIOBUSA 3aa4l
BEIOWPATHh (PU3UYECKYI0 MOJCIHb, BBIACIITh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOoMMMbIC NI €€ PEIICHUs, TPOBOAUTH PACUYEThl M OICHUBATH PEaTbHOCTH
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKOUN BEJIMYUHBI,

peraTh KaueCTBEHHbBIE 3a/1a4i: BRICTPAUBATh JIOTUYECKU HEITPOTUBOPEUUBYIO
IIEMOYKY PACCYXACHUN C OMOpPOM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznyecKkue sSBICHUS,

WCIIOJIB30BaTh ~ TPU  PEIMICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
uH(OPMAIMOHHBIE TEXHOJIOTHH IS TOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
U TIPE/ICTABJICHUS Y4EOHOW M HAy4YHO-TIOMYJISIPHON MHGPOPMAIINH, MTOTYYECHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTHUYECKH aHAJTM3UPOBATH MOTydaeMyr0 HH()OPMAITHIO;

OOBSCHATh TPUHITUIBI JCHCTBUS MAaIMH, NPHOOPOB M TEXHUYCCKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX OE€30MACHOTO HUCIOIb30BAHMS B MOBCEIHEBHOU
KU3HH,

MPUBOJUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHUE IPOIECCOB OKPYKAIOIIETO MHpA, B PA3BUTHE
TEXHUKH U TEXHOJIOTHIA;

WCIIOJIb30BAaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOMN >KU3HU
JUTst o0ecrieueHus: 6€30MacHOCTH MpU OOpaIlleHuH ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPONCTBAMH, JIJII COXPAHECHUS 370POBbS M COOJIOICHUS HOPM JKOJOTHYSCKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTath B TpYIIE C BHINOJHEHUEM Pa3IUYHBIX COIHMAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYMIBI, PaAlMOHATIBHO pACHPEACNATh OO0S3aHHOCTU U
TJIAHUPOBATH JICSITEIILHOCTh B HECTAHAAPTHBIX CUTYaIMsIX, aJICKBATHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHHE paCCMaTPUBAEMOM TIPOOIEMBL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosanuecTBo yacon DJIeKTPOHHBbIE
HaumenoBanue pa3ieioB 1 (un¢posbie)
Ne /i Konrpoabusie IIpakruyeckue
TeM MPOrPaMMbl Bcero o0pa3oBaTeJibHbIE
padoThbI padoThbI
pecypcsbl
Pazgean 1. DUBUKA U METO/AbI HAYYHOI'O IO3HAHUSA
11 du3nKa 1 METOAbl HAYYHOTO 5 bubmoreka [JOK
' IO3HAHUSI https://m.edsoo.ru/7f41bf72
Wroro no pazneny 2
Paznen 2. MEXAHUKA
bubmoreka IIOK
2.1 K 5
HHEMATIa https://m.edsoo.ru/7f41bf72
bubmoreka IIOK
2.2 7
Auramuica https://m.edsoo.ru/7f41bf72
53 3aKOHBI COXpAHEHUS B 6 1 1 butmoreka [JOK
' MEXaHHKe https://m.edsoo.ru/7f41bf72
Wroro no pazneny 18
Pazgean 3. MOJIEKYJISAPHASA ®U3UKA U TEPMONHAMUNUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 1 bubmmoreka [JOK
' KHHETUYECKOM TEOpUH https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOAMHAMUKHU 10 1 bubmuotexa [JOK



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

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

ArperatHble COCTOSIHUSA

bubmoreka IIOK

3.3 . D 5
BCHICETRE. HRASOBbIE https://m.edsoo.ru/7f41bf72
epPeXoabl
Wroro no pazaeny 24
Paznen 4. JIEKTPOIUHAMMUKA
bubmoreka IIOK
4.1 10
IIEKTpOCTATH https://m.edso0.ru/7f41bf72
' ' P https://m.edsoo.ru/7f41bf72
cpemax
Wroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME



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

11 KJIACC

KosnuecTBo yacon DJIeKTPOHHBbIE
Ne HaumenoBanue pa3aesioB u (un¢posbie)
Kontpoabnbie IIpakTuueckue
n/n TeM NPOrpPaMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThbI
pecypcsl
Paznen 1. JIEKTPOAUHAMUKA
MarauTHo€ MoJie. bu6moreka IJOK
11 11 1 3
DIeKTpOMarHUTHAS] HHTYKITHSI https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
51 MexaHu4deckue 1 9 1 bubmoreka IIOK
' AJIEKTPOMArHUTHBIC KOJIeOaHUs https://m.edsoo.ru/7f41c97c
59 MexaHu4ecKue u 5 1 bu6mmoreka IJOK
' 3JICKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka IJOK
2.3 O 10 3
e https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJIBHOCTHU

31 OCHOBBI ClielIMaIbHONW TEOPUU 4 1 bubmoreka IIOK
' OTHOCUTEJIbHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4



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

Pasznen 4. KBAHTOBAS ®U3UKA

4.1 DJIEMEHTHI KBAHTOBOU ONTHUKU 6 bubmmorexa HOK
' . https://m.edsoo.ru/7f41c97c
4.2 Ctpoenune atoma 4 bubmorexa HOK
' P https://m.edsoo.ru/7f41c97c
bu6moreka IJOK
4. A
3 TOMHOC A7pO > https://m.edsoo.ru/7f41c97c
Wroro no pazneny 15

Paszpen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

DJIEMEHTBI ACTPOHOMUH U

5.1 7 1

acTpo(u3uKu
Hroro no pazaeny 7

Pazgea 6. OBOBIHIAIOLIEE IIOBTOPEHHUE

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

bu6mmoreka IJOK
A 4
0 Obobuaiouiee noTopetie https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PeszepBHOE Bpems 3

OBUIEE KOJIMHECTBO YACOB I10

[TPOITPAMME 08 4



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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NEPEYEHDb (KOJU®UKATOP) PACIIPEJEJEHHBIX IO KJIACCAM
IMPOBEPSIEMBIX TPEBOBAHUM K PE3YJIbBTATAM OCBOEHUS
OCHOBHOW OBPA30BATEJIBHOM ITPOT'PAMMBI CPEJIHET O
OBIIET'O OBPA3OBAHUS U DJIEMEHTOB COJIEP)KAHUSI 1O

POU3UKE
10 KITACC

Kon
MPOBEPAEMOTO
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yabTAThI 0CBOCHUS
OCHOBHOI1 00pa30BaTeJIbHON MPOrPpaMMBbI CpeIHEr0
o011ero oopasoBanus

10.1

JleMOHCTpHUpOBaTh Ha MPUMEPAX POJb U MECTO (PU3UKH B
dhopMHUpPOBAaHUM COBPEMECHHOM HAyYHOW KapTHHBI MHpa, B
Pa3BUTUM COBPEMEHHOM TEXHMKH M TEXHOJOTWH, B

MPaKTUYECKOMN AESITEIIbHOCTH JIOAEH

10.2

Y4uuTtnIBaTh TPaHMIIbI MIPUMEHEHHUS M3YYEHHBIX
buznyecKux MOJICJICH: MaTepuaibHas TOYKa,
WHEpIMaNbHas cHCTeMa OTcYEéTa, aOCONIOTHO TBEPIOE
TEJO, WACAIbHBIA Tra3; MOJEIM CTPOEHUS Ta3o0B,
JKUIAKOCTEW W TBEPABIX TEJ, TOYEYHBIA JJIIEKTPUUYECCKUU

3apsiT — IIPU PeIIeHUH (U3NISCKUX 3a1ad

10.3

Pacno3naBate (Qusnueckue sBiaeHUs (IPOLIECCHI) U
OOBSACHATH HX HAa OCHOBE 3aKOHOB  MEXaHMKH,
MOJIEKYJISIPHO-KMHETHYECKON TEOPUU CTPOECHMS BELIECTBA
U BJEKTPOAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE
NpsIMOJIMHENHOE JIB)KEHUE, CBOOOAHOE TAaJEHUE Tell,
JBU)KEHHE M0 OKPY>KHOCTU, WHEPIUS, B3aUMOJIECHCTBUE
ten; nauddysus, OpPOYHOBCKOE BM)KEHHUE, CTPOCHUE
KUJIKOCTEH W TBEPIBIX TeJl, M3MEHEHHE 00BbEéMa Tell IpHU
HarpeBaHuM (OXJIAKIEHUH), TEIJIOBOE paBHOBECHUE,
UCIIapeHHue, KOHJIEHCAIMs, MUIABJICHUE, KpUCTaJUIM3alus,
KUIIEHUE, BIIAXXHOCTb BO3[yXa, MOBBIIICHUE JaBICHUS
raza IpU €ro HarpeBaHWHM B 3aKPBITOM COCYJE, CBA3b

MCXKAY HapaMCTpaMHu COCTOAHHUS Ta3a B H3OIPOLCCCAX;




QJICKTpHU3aluAa TCII, BBaI/IMOIlef/iCTBI/Ie 3apsa10B

10.4

OnuceiBaTh  MEXaHUYECKOE  JBWIKEHUE,  HCHOJb3Yys
bu3nYecKkue BeITUYUHBL: KOOPAUHATA, TyTh, IEPEMEIIICHUE,
CKOPOCTb, YCKOpPEHHE, Macca Tela, Cuja, UMITYJIbC Tela,
KUHETUYEeCKasi  JHeprus, NOTEHIUANIbHAs  DHEprus,
MeXaHuueckas pabdoTa, MEXaHMYecKas MOIIHOCTh; MpHU
ONMHMCAHUM TIPABWIBHO TPAKTOBATh (PU3MUECKHI CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUYCHHS WM €IUHUIIBI,
HaXoJUTh (HOPMYJIbI, CBA3BIBAIOLINE JAHHYIO (PU3UYECKYIO

BCIIMYNHY C JPYTUMHU BCIMUNHAMU

10.5

OnuchiBaTh HW3Y4YEHHBIE TEIUIOBBIE CBOMCTBA TEl U
TEIUIOBBIE SIBJICHUSI, UCTOJIb3Yysl (U3UUYECKUE BEIHUYMHBIL:
JaBJICHWE Ta3a, TeMIlepaTypa, CPEAHSIS KHHETHYCCKas
DHEPTHS Xa0THIECKOTO TBIDKCHMUS MOJICKYI,
CpPEIHEKBaAPAaTUYHAsT CKOPOCTh MOJEKYJI, KOJIUYECTBO
TEIUIOThI,  BHYTpPEHHsAsI  dHeprus, paborta  rasa,
Kod(ppuimeHnT - moje3Horo - JCHCTBUS  TEIJIOBOTO
JBUTATEJIS;, TIPH ONHCAaHWW TMPABWIBHO TPAKTOBATH
GU3UYECKH  CMBICTT ~ UCIIOB3YEMBIX  BEIMYHMH, WX
o0O3Ha4YeHUs] ¥  CIUHMIIBI, HAXOIUTh  (HOPMYIIBI,
CBSA3BIBAIONINE JAHHYIO (U3UYECKYI0O BEIUYUHY C

APYIruMu BCIINYMHAM

10.6

OnucblBaTh ~ HM3YYEHHBIE  DJEKTPUYECKHME  CBOMCTBaA
BEIIECTBA M  JJICKTPUYECKUE SIBICHHUS  (IIPOIIECCHI),
UCTIOJNB3Ysl (PU3NYECKUE BEJIMYMUHBI: DJIEKTPUUCCKUN 3apsif,
ANEKTPUYECKOE MOJIE, HANPSHKEHHOCTH MOJISA, NOTEHUHUAI,
Pa3HOCTh TOTCHIMAJIOB, TMIPU OMNUCAHUU MPABUIBHO
TPaKTOBaTh (PU3MUECKHUI CMBICI MCTIOJIb3YEMbIX BEITUYHH,
uX O00O03HAYCHUS ¥ EIUHUIIBI; YKa3biBaTh (HOPMYIIHI,
CBSI3BIBAIONTNE JAHHYIO (M3UYECKYIO BETUYHHY C IPYTUMU

BCINMYMHaAMH

10.7

aHANMM3UPOBaTh (U3MYECKHUE TIPOIECChl W SIBIICHUA,

HCIIOJIb3Yys (1)I/IBI/I‘ICCKI/I6 3aKOHbI MW IIPUHOUIIBI: 3aKOH




BcemupHoro tarotenus, |, Il u 111 3akonsr HetoToHa, 3aK0H
COXpaHEHUS MEXaHWYECKOW SHEPTUU, 3aKOH COXpPaHEHUS
UMITYJIbCA, TPUHIMI  CYMEPIIO3UIIMA CHJI, TPUHIIAI
paBHOMpPABUS MHEPLUHATBHBIX CHCTEM OTCUéTa;
MOJIEKYJISIPHO-KUHETHYECKYIO TEOPHIO CTpPOCHUS
BEIIIECTBA, Fa30BbIC 3aKOHBI, CBSI3b CPEAHEH KHHETHUECKOM
DHEPTUU TEIUIOBOTO IBIKEHUS MOJIEKYJ C a0COIOTHOM
TEMIIEPATypOM, IEPBBIM 3aKOH TEPMOJAUHAMHUKH; 3aKOH
COXpaHEHHMS DJIEKTPUUECKOTO 3apsja, 3akoH Kynmona; mpu
ATOM pa3jinyaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIpAXEHHWE U YCIOBHS (TpaHUIIbI,

00J1acTH ) MPUMEHUMOCTH

10.8

OOBSICHATHL OCHOBHEBIE IMIPUHIOUIILI ,ZICfICTBHiI MalllMH,
HpI/I60p0B N TCXHHUYCCKHX YCTpOﬁCTB; pas3iindarb YCIIOBHA

nXx 0€30IT1aCHOTO MCIIOJIL30BaHUS B HOBC@I[HCBHOﬁ KHN3HHU

10.9

BoITIONHATH AKCTIEPUMEHTHI 1o UCCJICIOBAHUIO
bu3MYeCKuX SBJICHUM MU MPOIIECCOB C HCIOJIb30BAHUEM
OpSAMBIX W KOCBEHHBIX  W3MEPCHHH; TpU  OTOM
dbopmynupoBaTh mpodiieMy (3agady) U runoTe3y yueOHoro
HKCIIEPUMEHTA, COOMpaTh YCTAHOBKY M3 MPEIJIOKEHHOTO
o0OpyZI0BaHUs, MPOBOAUTH OMNBIT W (QOPMYIUPOBATH

BBIBOJBI

10.10

OcymiecTBisATh  OpsIMBIE W KOCBEHHBIE  HM3MEPEHUS
bU3MYEeCKUX BEIMYUH; MPU ITOM BBHIOMPATH ONTUMATbHBIN
Croco0 M3MEpeHUs W HUCIOJIb30BaTh W3BECTHBIC METObI

OLICHKH MOTPENTHOCTEN NU3MEPEHUI

10.11

HccnenoBaTh  3aBUCUMOCTH ~ MEXAY  (PU3HMUECKUMHU
BEJINYMHAMU C HUCIOJb30BAHUEM IPAMBIX U3MEPEHUN; TTPU
’TOM  KOHCTPYUpPOBAaThb  YCTAHOBKY,  (DUKCHUPOBATH
pe3yNbTaThl  MOJYYEHHON 3aBUCUMOCTH  (DU3HYECKHUX
BEITMYMH B BUC TaOMUIl U rpaduKOB, eJIaTh BBIBOJBI 11O

pe3ysibTaTaM UCCICAOBAHNUA




10.12

10.13

10.14

10.15

10.16

10.17

Cobumronats npaBuiia 6€30MacHOro TpyAa Ipy NPOBEIEHUN
UCCIIEIOBAaHUM B paMKax Y4eOHOro SKCIEpUMEHTA,
y4eOHO-UCCIIEI0BATENBCKON M MTPOEKTHOU AESTENBHOCTHU C
UCITI0JIb30BAaHUEM U3MEPUTENIbHBIX ~ YCTPOMCTB u

J1a00paTOPHOTO 00OPYAOBAHUS

Pemarp pacuétHble 3a1auu C SIBHO 3a/laHHON (pU3MUECKOn
MOJIEbIO, UCHOJIb3Ysl (PU3NYECKUE 3aKOHBl U NPUHIIUIIbI;
Ha OCHOBE aHajM3a YCJIOBUS 3aJaud  BBIOUpATH
($u3NYECKYI0 MOJEIIb, BBIICIATh (PU3MUECKUE BEIMUUHBI U
dbopMyIbl, HEOOXOIUMBbIE [IsI €€ pelIeHUsl, MPOBOIUTH
PAcyYEThI M OLIEHUBATH PEAIBHOCTH ITOJYYEHHOTO 3HAYECHUS

(bU3UIECKON BEITUIHHBI

PemaTe kauecTBEHHbIE 3aJa4yM: BBICTPAaWBATh JIOTMYECKH
HEMPOTUBOPEYUBYIO LIETIOYKY PACCYXACHUN C ONOpOM Ha
U3YYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (U3HUECKHE

SABJICHHA

Hcmonp3oBaTh  TpW  pelIeHWH  Y4eOHBIX  3ajad
COBpPEMEHHbIC HH(POPMAIITMOHHBIE TEXHOJIOTHH JIJIsl TIOMCKA,
CTPYKTYPUPOBAHMSI, WHTEPHpPETAIMH W TPEJCTABICHUS
y4eOHOMI u HAy4YHO-TIOMYJISIPHOMN uHdopmaru,
MOJIYYCHHOW W3 Pa3IUYHBIX HMCTOYHUKOB, KPUTHUYECKU

aHAJIN3UPOBATh MOTY4aEMYIO HH(OPMALIUIO

[IpuBoaAMTH MpHUMEPHI BKIIaJla POCCUMCKUX U 3apyOe’KHBIX
YUEHBIX-(PU3UKOB B  pa3BUTHE HAYKH, OOBSICHEHHE
MPOLIECCOB OKPYXAIOLIEr0 MHUpPA, B Pa3BUTHE TEXHUKU H

TEXHOJIOTUN

Hcrmonp30BaTh TEOpETUYECKHE 3HAHUSA 1O (HU3UKE B
MMOBCEIHEBHON JKM3HM JUIT oOecmedyeHus O€30IIacCHOCTH
npu  oOpalieHuH ¢ [pubopaMu H  TEXHUYECKUMH
YCTPONCTBAMH, ISl COXPAHEHUS 3JI0POBBS U COOJIIOICHHMSI

HOPM SKOJIOTUYECKOTO MTOBEJCHUS B OKPY>KaIOIIeH cpesie

10.18

Paborath B Tpymnme ¢ BBINOJHEHUEM Pa3IUYHBIX




COIIMAJIBHBIX pOJieH, IJIAHUPOBATH pabOTy TPYIIIbI,
paIMOHANIBHO PaCTPeesITh 00A3aHHOCTH U TIAaHUPOBATh
JESITEIbHOCTh B HECTAHAAPTHBIX CHUTYyallUsaX, aJe€KBaTHO
OLICHUBATh BKJIAJl KaXJOTO W3 YYaCTHUKOB TIPYMIbl B

pelieHrue paccMaTpuBaeMoi mpoOIeMbl

11 KIIACC

Kon
NMpoBepPsieMOro
pe3yJjbTaTa

IIpoBepsiemble npeaMeTHbIE Pe3yabTATHI OCBOCHUS
OCHOBHOI1 00pa30BaTe/ILHOI MPOrpaMMbI CPEIHEro
001ero oopasoBaHus

111

11.2

11.3

JleMOHCTpUpOBaTh HAa MPUMEPAX POJb U MECTO (U3UKHU B
GbopMHUpPOBaHUN COBPEMEHHOW HAYYHOW KapTHUHBI MUpa, B
Pa3BUTUHU COBPEMEHHOM TEXHUKHM M TEXHOJOTHH, B
MPAKTUYECKON JIEATEIbHOCTU JIIOACH, II€JOCTHOCTh U

€AMHCTBO (PU3NYECKON KAPTUHBI MUPA

Y4uTHIBaTH IPAHULBI IIPUMEHEHUSA U3YYEHHBIX
(bU3MYECKUX MOJEINIECH: TOUYEUYHBIM AIEKTPUYECKUI 3apsi,
AlepHasl MOJENb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO

slipa MpU pEIICHUH (PU3UNUECKHUX 3a/1a4

Pacno3naBate  ¢usnueckue sABieHHS (MIPOLIECCHI) H
OOBSICHATh MX HAa OCHOBE 3aKOHOB DJJIEKTPOJUHAMHUKU W
KBAaHTOBOM  (DM3MKHU: 3JIEKTpUYECKas MPOBOJUMOCTbD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE IEHCTBUS
TOKa, B3aUMOJEUCTBUE MArHUTOB, SJEKTPOMArHUTHAs
WHAYKINS, JEHCTBHE MArHUTHOTO TOJSI HAa MPOBOJHHUK C
TOKOM ¥ JABWKYIIMACS 3apsii, dJICKTPOMArHUTHBIC
KoJieOaHUS M BOJIHBI, MPSIMOJUHEIHOE pacnpoCTpaHEHUe
CBETa, OTpPaXEHUE, TMpPEIOMJIEHHe, HHTepQepeHIus,
mubpakus W TOJsSpuU3alMs CBeTa, JUCIEepPCUsl CBETa,
dotoanexkrpuueckuid  3Pdekt (hotorPdekrt), cBeToBOE

JaBJICHUC, BO3HHUKHOBCHUC JIMHEeN4YaToro CIICKTpa aToMa




BOOJOPOIA, €CTCCTBCHHAA )41 HNCKYCCTBCHHAsA

114

pPaaAruOaAKTUBHOCTD
OnuceiBaTh HN3YUCHHBLIC CBOMCTBA BCIICCTBA
(BJIGKTpI/I‘ICCKI/IC, MAarouTHBIC, OIITHYCCKUC,

MEKTPUUECKYI0 TPOBOJUMOCTh PA3IUYHBIX CpeA) W
AIEKTPOMATHUTHBIC SBICHHUS  (MPOIECCHI), HCIOIB3YS
bu3nYeCKre BETUIMHBL: AIEKTPUUISCKUH 3apsi, CHIa TOKa,
IIEKTPUIECKOE HaTpsDKEHUE, AIIEKTPUIECKOE
CONMPOTHUBJIEHUE, pa3HOCTh mnoreHuuanon, IJC, pabora
TOKa, WHAYKIIMS MarHUTHOTO TIOJISA, cuja Amrepa, cuia
Jlopenra, HWHIYKTUBHOCTh KaTYIIIKH, SHEPTHUS
AIEKTPUUECKOTO U MAarHUTHOTO MOJIEH, MEPUOJ U YacTOTa
KoJieOaHuil B K01e0aTeTbHOM KOHTYPE, 3aps/l U Cujla TOKa
B  IpollecC€  TapMOHMYECKUX  DJECKTPOMArHUTHBIX
KoJieOaHuM, (POKyCHOE pacCTOSIHUE W ONTHUYECKas cuja
JUH3BI, TPW  ONWCAHWW  TPABWIBHO  TPAKTOBAThH
bu3MYeCKuil  CMBICT  HCIOJb3YEMBIX  BEJIMYMH, UX
o0O3HAaueHUsT U  EIUHUIIBI;  YKa3biBaTh  (OPMYJIbI,
CBS3BIBAIONTUE JAHHYIO GU3UYECKYIO BETUYHHY C IPYTUMU

BCINMYMHaAMH
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11.6

OnuceIiBaTh N3yYEHHBIE KBAHTOBBIE SIBJICHUS U IPOLIECCHI,
UCIIOJIb3Ys busnueckue BEJINYHHBI: CKOpPOCTb
AIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI U YaCTOTA CBETA,
SHEpPIrUsi U UMIyJIbC (OTOHA, MEepuoi Moypacmnaja,
DHEPrus CBs3M ATOMHBIX SJ1E€p; IIPU OIMCAHUU MPABUIIBHO
TPaKTOBaTh (PU3NUYECKUM CMBICI HCIOIb3YEMbIX BEJIMYUH,
uxX O00O03HAUeHUs U €AMHMIBI; YKa3blBaTb (POPMYIIHI,
CBSA3BIBAIONINE JAHHYIO (U3UYECKYIO BEIUYUHY C
JPYTMMH BETUMYUHAMHU, BBIUUCIIATH 3HAUCHUE (HPU3NUECKOU
BEJINYMHBI

AHanu3upoBath (U3MYECKUE TMPOIECChl U  SIBICHMUS,
UCIIOJNB3Ysl (PU3NYECKHUe 3aKOHbI M MPUHIUIIBL: 3aK0OH OMma,

3aKOHBI IIoCJIACA0BATCIIBHOI'O n [mapauiCJIbHOI'O




COCIMHEHUS TIPOBOJHHUKOB, 3aK0H [[oyins — JIeHna, 3akoH
IEKTPOMATrHUTHON WHIYKIIUHA, 3aKOH MPSMOJMHEHHOTO
pacmpoCcTpaHEHHs] CBETa, 3aKOHBl OTPAXEHHUSI CBETa,
3aKOHBI MPEJIOMIICHUS CBETAa, YpaBHEHUE DUHINTEHHA s
dboroaddexra, 3aKOH COXpaHEHUsS] DHEPrUU, 3aKOH
COXpaHCHUS UMITyJIbCa, 3aKOH COXpaHEHUS
AIIEKTPUUECKOTO 3apsifia, 3aKOH COXPaHEHUS MacCOBOTO
yyclia, TOCTynarbl bopa, 3akoH paAHMOaKTHBHOTO
pacmnana; npu TOM paznu4aTh CJIOBECHYIO
GbOopMyTHPOBKY 3aKOHA, €T0 MaTEeMaTUYECKOE BBIPAKCHHE

U ycJoBHS (TpaHUIIbl, 00JIaCTH) MPUMEHUMOCTH

11.7

OHpGIIGJISITB HaIIPpaBJICHUC BCKTOPA HHAYKIHWHU MAIrHUTHOI'O
IIoJrs1 IIPOBOJHHKA C TOKOM, CHJIBI AMHCpa N CHJIbI

Jlopenua

11.8

11.9

11.10

CTpOI/ITB H  OIIMCBhIBAaTb I/I306pa>i(eHI/Ie, c031aBacMoOcC

TUIOCKHUM 3€pPKajioM, TOHKOW JIMH30M

BEITIONHSTH IKCIIEPUMEHTHI 1o WCCIIETOBAaHHUIO
bu3MYeCKuX SBJICHUM U MPOIIECCOB C HCIOJIb30BAHUEM
OpSMBIX W KOCBEHHBIX  HW3MEPEHHMM; TpPU  HTOM
dbopmynupoBaTh npodsieMy (3a1auy) U TUIIOTE3Y Y4eOHOTO
IKCIIEPUMEHTa, COOMpATh YCTAHOBKY M3 MPEIOKEHHOTO
o0OpyZOBaHUs, TPOBOAUTH OINBIT W  (POPMYIHPOBATH
BBIBOJIBI

OcymiecTBIATh TpsSMBIE W KOCBEHHBIE  W3MEpPEHUS
(GU3UYECKUX BEIMYWH; MPU dTOM BBIOMPATH ONTUMAIbHBIN
Croco0 M3MEpeHUs W HUCIOJIb30BaTh W3BECTHBIC METOJbI

OLICHKH MOTPETHOCTEN U3MEPEHUN

11.11

UccnenoBarh 3aBUCUMOCTH  (DU3UYECKUX BEJIWYHMH C
WCMOJIb30BAaHUEM  TIPSAMBIX ~ HM3MEPEHUW; TPU  OTOM
KOHCTPYUPOBATh YCTAaHOBKY, (PUKCUpPOBATH pe3yIbTaThl
MOJTYYEHHON 3aBUCUMOCTU (DPU3WUYECKUX BEJIUYUH B BUJE
Tabauil U rpaduKoB, JefaTh BBIBOABI MO pe3yJbTaTam

HCCIIEIOBAHNA




11.12

Cobmtonate  mpaBuia  Oe3omacHOro  Tpyaa  Ipu
MPOBEJICHUM  HWCCICOBAaHMN B  paMKax y4eOHOTO
IKCIEPUMEHTA, y4eOHO-HMCCIIEA0BATEIBCKOM "
MPOEKTHOU NEeATEeIbHOCTH C UCII0JIb30BaHUEM
U3MEPUTETbHBIX YCTPOMCTB u 1a60paTOpPHOTO

000pyI0BaHUS

11.13

11.14

Pemats pacuétHbie 3a7a4u ¢ SBHO 3aJaHHOU (PU3HYECKOMN
MOJICJIbIO, MCTONB3Ys (PU3NYECKHE 3aKOHbI U TPHUHIIUIIBL
HAa OCHOBE aHalu3a YyCJIOBUA 3aJayd  BBIOMPATH
(U3UYECKYI0 MOJIEIh, BBIICIATh (PU3MUECKHUE BEIIMYUHBI U
dbopmyIbl, HEOOXOIUMBIC IJisi €€ pEeIICHUs, MPOBOJUTH
pacy€Thl U OLIEHUBATh PEAIbHOCTH MOTYYEHHOTO 3HAUCHUS

(bU3NIECKON BEITUIHHBI

Pemiath kauecTBEHHBIE 3aJayd: BBICTpAUBAaTh JIOTUYECKHU
HEMPOTUBOPEUYMBYIO ILIEMIOUKY PACCYXAECHUW C OMOpOH Ha
U3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (U3UUYECKHE

SABJICHHA

11.15

11.16

11.17

Hcnonp3oBaTh  mpu  pemieHUH  y4eOHbIX  3ajad
COBpeMEHHbIE€ NH(OPMALIMOHHBIE TEXHOJIOTUHU IS TIOUCKA,
CTPYKTYPUPOBAHHMSI, WHTEPHPETALMH U NPEICTABICHUS
y4ueOHOI 151 Hay4YHO-TIOIYJIIPHOMN uH(popmarmu,
MOJIY4YEHHOW U3 Pa3IUYHbIX HMCTOYHUKOB; KPUTUYECKU
aHaAJIM3UPOBATh MOIY4aeMyI0 HH(OPMALIUIO

OOBSACHATH MNPUHLMUIBI JACHUCTBUS MalluH, NpUOOPOB U
TEXHUYECKUX  YCTPOWCTB; pa3inyaTh YCJIOBUS  UX

0e3011acHOI0 MCITOJIb30BAHUS B HOBCGHHCBHOﬁ KN3HHU

[IpuBoAMTH MpUMEPHI BKIIaJla POCCUMCKUX U 3apyOe’KHBIX
YUEHBIX-(PU3UKOB B pa3BUTHE HAyKH, B OOBIACHEHHE
IIPOLIECCOB OKPYXKAIOLIEr0 MHUPA, B Pa3BUTHE TEXHUKU H

TEXHOJIOTUN

11.18

Hcnonb3oBaTh TEOpEeTUYECKHE 3HaHUS MO (HU3UKEe B

IMOBCEIHEBHON JKW3HU JUIA oOecmeyeHuss Oe30I1acHOCTH




11.19

npu oOpalieHuu ¢ [OpubopaMu W TEXHUYECKUMU
YCTPOMCTBAMH, JJI1 COXPAHEHUS 3I0POBbA U COOJIIOJACHUS

HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPY’KaIOIIEH cpesie

PaGotate B rpymnme C  BBINOJHEHHEM  Pa3IUYHbIX
COLIMATBHBIX  pOJIEH, IUIAHUPOBaTh pabOTy TPYIIIIbI,
palMOHAJIbHO PACHpPENENATh 00SI3aHHOCTA U IJIAHUPOBATh
JIEATEIbHOCTh B HECTAHIAPTHBIX CUTYalMSIX, aIJEKBaTHO
OLICHUBATh BKJAJ KAXKIOTO W3 YYACTHUKOB TPYIIBI B

pelIeHre paccMaTpuBaeMoi mpooIeMbl




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon
pasaena

Koxa nposepsiemoro

3JIEMEHTA

IIpoBepsieMbie 31€MEHTBI
COJIepPKAHUSA

OU3MKA U METOIbI HAYUYHOTI'O ITO3HAHU A

1.1

®usuka — Hayka o npupojae. Hayunsie
METOJIbl  TO3HAHUS  OKPYXKAIOIIETO
mupa. Poisib 3kcriepumMeHnTa u TEOpuM B
nporecce MTO3HAHUS MIPUPOIBI.

DKCHEepUMEHT B (PU3HKE

1.2

MonenupoBaHue (dbuznyecKux
ABIEHUA W 1npoueccoB. Hayunsle
runote3bl. DOU3UYECKHE 3aKOHBI U
Teopuu. ['paHuIBI NPUMEHUMOCTH
busnueckux  3akoHOB.  [IpuHITMDI
cooTBeTCcTBUS. Posib 1 MecTO PU3MKH B
dhopMUpOBaHUH COBPEMEHHOM
Hay4YHOU KapTUHBI MUpa, B

IIPAKTUYECKOMN AEATENbHOCTHU JIFOAEH

MEXAHUKA

2.1

2.1.1

2.1.2

KNMHEMATHUKA

MexaHnuuyeckoe JIBUDKCHUE.
OTHOCHTEIBLHOCTD MEXaHHYECKOTO
JIBUDKCHHUSL. Cucrema OTCUéTa.
Tpaekropus

Ilepemerienue, CKOpPOCTh  (CpeaHss
CKOpPOCTh, MTHOBEHHasi CKOPOCTh) U

YCKOPEHUE MATEPUAIBHOW TOYKH, UX




2.1.3

2.1.4

2.15

2.1.6

2.1.7

IPOEKLUU Ha ocH CUCTEMBI
koopauHat. CJI0KEHHE INepeMEIleHNN

Y CJI0KEHUE CKOPOCTEN

PaBHOMEpHOE WM  pPaBHOYCKOPEHHOE
npsIMOJIMHEHHOe JBrxkeHHe. [ 'paduku
3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH,
YCKOpPEHHUsl, IIyTH U II€PEMEIICHUS

MaTepHaanoﬁ TOYKH OT BPCMCHU

CBobOosiHOE TIajieHue. Y CKOpeHHUe

CcBOOOTHOTO MaICHUS

Kpusonuneiinoe JIBIKEHUE.
PaBHOMEpHOE JBUYKECHUE
MaTEepUAIIBHON TOYKH IO OKPY’KHOCTH.
Yrnosas CKOpOCTb, JIMHEHAS
ckopocte.  Ilepmom w  wyacrora.
LlenTpocTpeMUTENBEHOE YCKOPEHUE

TexHrYecKue ycTpoicTBa: CIIuJOMETP,
JBIKEHUE  CHApSANOB, LENHBIE U

PEMCHHBIC IICPCAaun

[Ipaktuueckue pabotel. W3mepenue

MTHOBEHHOU CKopocth. MccnenoBanue

COOTHOILIEHUS MEXKY Iy TSMH,
IPONICHHBIMHU TEJIOM 3a
IIOCJIEIOBATEIbHBIC paBHBIE
IPOMEKYTKHU BPEMEHHU pu

PaBHOYCKOPEHHOM JIBIDKCHUU C
HA4YaJIbHOU CKOPOCTHIO, PaBHOM HYIJIIO.
N3yuenue nBUKEHUS IApUKA B BA3KOU
KUJIKOCTU. M3yueHue nBvKeHus Tena,

OpOITIEHHOTO TOPU3OHTAILHO




2.2

TIMHAMUKA

2.2.1

2.2.2

[IpuHIMD OTHOCUTENBHOCTU [ 'anmuies.
[TepBoiit 3aKOH HeroToHa.

HNuepumnanbHbie CUCTEMBI OTCUETA

Macca Tena. Cuina. [TpuHIMIT

CYIICPIIO3UIIHNHN CUJTT

2.2.3

Bropoit  3akon  Heroroma s
MAaTE€pPUAIbHON TOUYKHA B HHEPIUAIBHOMN
cucteMe orcuéra (MCO). Tperuit
3akoH HprOTOHA 11 MaTepHaIbHBIX

TOYCK

2.2.4

3aKkOH BCEMHUPHOTro TAroreHus. Cuna
TSYKECTH. IlepBas KOCMHUYECKast

CKOpocTh. Bec Tena

2.25

2.2.6

2.2.7

2.2.8

2.2.9

Cuna ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe Ttpenue. Cuna
TPEHUSI CKOJBXKEHUS M CHJIa TPEHUs
nokosi. Koapduuuent tpenus. Cuna
CONPOTHUBJICHUS MPU ABUKEHUU TeJa B

KHUIKOCTHU HUJIN ra3c

[loctynmaTrenbHOE W BpalaTeiabHOE

JBUKEHUE a0COJIFOTHO TBEPAOTO Teja

MOMEHT CuIbl OTHOCUTEIIBHO OCH
BpameHus. Ilmedo cuibl.  YcnoBus
paBHOBecus TBEpaoro tena B MCO

TexHuueckue YCTPOMCTBA:
MOAIINITHUKH, JIBUKEHUE

HNCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[Ipaktuueckue pabotel. HM3yueHue

JBIDKEHUS Opycka TII0 HaKJIOHHOU




ILJIOCKOCTH nozj JNEUCTBHEM
HECKOJMbKMX  cwil.  HccrmemoBanue
3aBHCHMOCTH CHUT YIIPYTOCTH,
BO3HUKAOIIUX B JgeGopMUpyeMOi
NPY)XHHE W PE3UHOBOM O0OpasIe, OT
BEJTMYNHBI 170 nedopMaruu.
HccnenoBanne ycmoBU paBHOBECHS
TBEPAOTO  Teila, UMEIONET0  OCh

BpalliCHUA

2.3

3AKOHbBI COXPAHEHHMA B MEXAHUKE

NmMmnynmec  maTepuanbHOM — TOYKH,

CHCTCMBI MaTCpPUAJIbHBIX TOYCK.

231 NUmMnynsc  cuiabl M HU3MEHEHHE
UMITyJIbCa TeJa
532 3akoH coxpaHeHus nMmmyibsca B MCO.
o PeakTuBHOE OBHKEHUE
2.3.3 Pa6ora cuibl
2.3.4 MONIHOCTD CUJIBI
Kunernueckas sHeprus MaTepuaabHOU
2.3.5 Toukd. Teopema O KHUHETUYECKOU
SHEPrun
ITorennuanrHas DHEPTUSL.
[loTeHuumanbHass  3HEPrusi  ymnpyro
2.3.6 nedopMUPOBAHHOM PY>KHHBI.
[ToTenumanbsHas sHeprusi Tejaa BOIU3U
MTOBEPXHOCTHU 3EMJTU
[ToTeHnuanbHble M HEMOTEHIIMAIbHbBIE
CHJIBL. CBs3b paboThI
2.3.7

HCTIOTCHIIUAJIBHBIX CHJI C U3MCHCHUEM

MEXaHUYECKOM OHCPIrunu CUCTCMBI TCII.




2.3.8

3aKOH COXpaHEHUSI MEXaHUYECKOU

SHEPrun

VYrpyrue u Heynpyrue CTOIKHOBEHUS

2.3.9

TexHuyeckue yCTpOMCTBA: JIBHKCHUE
paKeT, BOIOMET, KOMEp, MPYKUHHBIN

IMUCTOJICT

2.3.10

[Ipaktnueckue padoTel. HM3yueHue
CBSI3M CKOPOCTEH TE€Jl IPU HEYNPYroM
ynape. HccnenoBanue cBsi3U padOThI
CUJIBI C HM3MEHEHUEM MEXaHMYECKON

OHCPIruu TCjia

3 MOJIEKVYJIAAPHAS ®U3UKA U TEPMOJNHAMUKA

OCHOBBI MOJIEKVJISPHO-KUHETUYECKOI TEOPUM

3.1.1

3.1.2

3.1
3.1.3

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHUYECKOU Teopuu. bpoyHOBCKOE
newkenue.  Juddysus.  Xapakrep
JBWKCHUS U B3aUMOJICHCTBUSI YaCTHI]
BEIIECTBA

Mopaenu CTpoeHHUsI Ta30B, KUIAKOCTEH
U TBEPJIBIX TN U OOBSICHEHNE CBOMCTB
BEILIECTBA HA OCHOBE 3TUX MOJEIICH
Macca MOJIEKYII. KomnnuecTBo

BemiecTBa. [loctossHHas ABoraapo

3.1.4

TenmoBoe paBHOBecue. Temmeparypa
u e€ uamepenue. lllkama temmneparyp

Llenbcus

3.1.5

Mogpens uaeaabHOro rasa. OcCHOBHOE
YpaBHECHUE MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUU HUIACAIBHOTO

rasa




AOGconoTHas TemmepaTrypa Kak mepa

316 CpeaHed  KMHETHYECKOW  DHEPruu

TCIZIOBOI'O ABMIXKCHHUA 4YaCTHUIL TIa3a.

[ITkama remmneparyp KenpBuna

317 YpaBHeHUnE Knaneripona —
MennenceBa. 3akoH [lanmpToHa

I'a30BBIC 3aKOHHI. I/I3OHpOH€CCI)I B

318 nacaJbHOM rasc C ITIOCTOAHHBIM
KOJIMYECCTBOM BCHICCTBA: H30TCPMaA,

u30Xxopa, n3obapa

319 TexHuueckue yCTpomucTBa: TEpPMOMETD,
o O6apometp

[Ipaktuueckue paboTel. W3mepeHue
Macchl BO3AyXa B KJIAaCCHOM KOMHATe.
3.1.10 HccnenoBanue 3aBUCHUMOCTH MEXKIY
napaMeTpaMu COCTOSIHHS

Pa3peKEHHOTO rasza

OCHOBbBI TEPMO/IMHAMUKU

TepmoanHaMuueckas CUCTEMA.
391 Brytpennss JHEprus

TCpMOI[I/IHaMI/I‘{eCKOI\ﬁ CHUCTCMBI n

CITOCOOBI €€ U3MEHEHUS

KomuuectBo TemnoTtel u  paborta.
3.2 3.2.2 BHyTpeHHsIs DHEPrHs OJHOATOMHOIO

UJICAJIBHOTO ras3a

Bunanl TEIUIoNepeaayn:
TETUIONPOBOIHOCTD, KOHBEKITHS,
3.2.3 u3iyyenue.  Tenno€mkocTe  Tena.
ViaenpHas TEIUIOEMKOCTh BEIECTBA.

Pacyér kommyecTtBa TEIUIOTHI IIpU




TEeTUIonepeaaye

[lepBbli  3aKOH  TEPMOJMHAMUKH.
[Ipumenenue MIepBOTO 3aKOHa
3.24 TEPMOJMHAMHUKHA K  HM30IPOIIECCaM.
I'paduaeckas maTEepIpeTanusi padoOTHI

rasa

TemoBrie MAaIIUHEIL. [TpuHLMIIBL

JIEUCTBUS TETUIOBBIX MAaIIIVH.

[IpeoOpazoBaHus SHEPTUU B TEIUIOBBIX
3.25

MammHax. KoadduuueHt mnone3noro

neiictBus (manee — KIIJI) temnoBoit

mMamuHbl. [{ukn Kapao u ero KITJ]

Bropoii  3ak0H = TEepMOAMHAMHUKHU.
HeobOpatumocts IPOLIECCOB B
3.2.6 npupoae.  TemsaoBble  JABUTATEIN.
DKOJIOTUYECKUE poOJIEMBI

TEIJI03HEPT € TUKU

TexHndeckrue yCTpOMCTBA: JBUIATENb
3.2.7 BHYTPEHHETO  CropaHusi, OBITOBOM

XOJIOJUJIbHUK, KOHAUIIUOHED

328 [Ipaktuueckue pabotel. W3mepenue

YIEIbHOW TEINTIOEMKOCTH

ATPEI'ATHBIE COCTOAHNA BEIIECBA. ®A30BBIE
I[TEPEXO/IbI

[TapooOpa3zoBaHre ¥  KOHJIEHCAIIUS.
33 Hcnapenne wu kurneHue. YelbHas
' 3.3.1 TEIJI0Ta napooOpa3zoBaHusl.
3aBUCUMOCTh TEMIEPATYPbl KHUIICHUS

OT JaBJICHUA

3.3.2 AOCoOIrTHAA u OTHOCHUTEBbHASA




BJIAJXHOCTh BO31yxa. HaceleHHbIn
nap

Teépnoe Tteno. Kpucrammyeckue u

333 amopdHbIe Tena. AHM30TpONUS
o CBOMCTB KPUCTAJIOB. Kunxue
kpuctamuibl. COBpeMEHHBIE MaTEpUAIIBI
[1naBnenue u KpHUCTaIA3AIHS.
3.34 V neapHas TEIJI0Ta IUIABJICHUSL.
CyOaumarus
3.3.5 VYpaBHeHue TeroBoro dananca
TexHuyeckue yCTpOMCTBa: TUTPOMETP
U TICUXPOMETD, KaJIOPUMETP,
3.3.6 TE€XHOJIOTUU TMOJTYYEHHS] COBPEMEHHBIX
MaTepHaJioB, B TOM qucIie
HAaHOMATEePUAJIOB, 1 HAHOTEXHOJIOTUU
337 [Ipaktuueckue paboTel. M3mepenue
o BJIQYKHOCTH BO3IyXa
4 DJIEKTPOIAMHAMUKA
OJIEKTPOCTATUKA
OnexTpuzanuss Tel.  DJIEKTPUYECKUI
4.1.1 3apsaa.  JIBa Buaa  DIEKTPUUYECKUX
3apsiioB
[TpoBoHUKH, TUDIICKTPUKHU U
4.1.2
4.1 MOJTYTIPOBOJHUKHU
3aKOH COXpaHEHUS DJICKTPUICCKOTO
4.1.3
3apsa
BzaumopeiictBue  3apsaoB.  3aKOH
414
Kymona
4.15 DIIEKTPUUECKOE ToJIe.




Hanpsox€anocts BIEKTPUYECKOTO
nonsa.  IlpuHmun  cymepno3unum.
JIvaun HANPSKEHHOCTH

QJICKTPHUICCKOIO IT0JIA

PaGota cua  2NEKTPOCTATUYECKOTO
4.1.6 IOJIA. [NoTenmuann. PazHocTth

[IOTEHI[AAIOB

[IpoBOHMKH W  JHDJCKTPUKH B

4.1.7 MIOCTOSTHHOM ~ 3JIGKTPUYECKOM  TIOJIe.

I[I/IZ)J'ICKTpI/I‘—IeCKaH IMPpOHHULACMOCTb

DIIEKTPOEMKOCTb. Konnencarop.
418 DIIEKTPOEMKOCTD IJIOCKOTO
o KOHJIEHCATOpa. DHEPrus 3apsKeHHOTO
KOHJIEHCATOpa
TexHnueckue YCTpPOWCTBA:
3JIEKTPOCKOII, 3JIEKTPOMETD,
419 3JIEKTPOCTATAYECKAS 3alluTa,
o 3a3€MJICHUE AIIEKTPONPUOOPOB,
KOHJICHCATOP, KCEPOKC, CTPYWHBIN
MIPUHTEP
4110 [Ipaktuueckue pabotel. W3mepenue

BHGKTpOéMKOCTI/I KOHIACHCATOpa

[MTOCTOSIHHBIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJAX
YcnoBus CYLIECTBOBAaHUSA
MOCTOSHHOTO 3JIEKTPUYECKOTO TOKa.
4.2 42.1
HcTounukn TOKA. Cuna TOKa.
IloCcTOAHHBINA TOK
499 Hanpsixenune. 3akon Oma 11 yyacTka
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4.2.3

4.2.4

4.2.5

3J’ICKTpI/IquKO€ COIIPOTHUBJICHHUC.
YI[CJ'IBHOC COIIPOTUBJICHUC BCIICCTBA

HOCJ’IGIIOB&TGJILHOC, mapaJuICJIbHOC,
CMCIIaHHOC COCAMHCHHC IIPOBOJHHNKOB
PaGota QJICKTPUYICCKOI'O TOKaA. 3aKoH

Hxoymsa — Jlenna

4.2.6

4.2.7

MOIHOCTH AAEKTPUIYECKOTO TOKA

ANEKTPOABMKYIIAs cuia (gainee —
OJIC) u BHyTpeHHEE COMNPOTUBJICHUE
UCTOYHHMKA TOKa. 3akoH Oma s
MOJIHOW (3aMKHYTOM) SJIEKTPUUECKOMN

uenu. KopoTkoe 3ambikaHue

4.2.8

4.2.9

4.2.10

4.2.11

4.2.12

DJIEKTPOHHAS MPOBOJAMMOCTD TBEPJIBIX
METAJUIOB. 3aBUCUMOCTD
COIPOTHUBJIEHUS METAJJIOB oT

temneparypbl. CBEpXITPOBOIUMOCTh

OJIEKTPUYECKHU TOK B  BAaKyyMe.

CBOMCTBA 2JIEKTPOHHBIX ITyYKOB

[TonynpoBonuuku. CoOcTBeHHass U
IpUMeCcHas IIPOBOJAMMOCTh
noaynpoBogHukoB.  CBoiicTBa  p-Nn
nepexo/a. [TomynpOBOIHUKOBBIE
npuodopsI

ONEKTPUYECKUNA TOK B 3JIEKTPOJIUTAX.
DNEKTpOoJIUTHYECKAsT  JTUCCOLMALUS.

DIIEKTPOIU3

DJIEKTpUYECKMT  TOK B Trasax.
CaMocTosTenbHbIN u
HECAMOCTOATEIbHBIN paspsn.

PaznuuHble THUIIBI CAMOCTOSTEIILHOTO




paspsaaa. Monnus. [Lazma

TexHuueckue YCTpPOWCTBA:
aMIIepMETp,  BOJIBTMETP,  PEOCTaT,
UCTOYHUKH TOKa,

ANIEKTPOHArpeBATENbHBIE  MPUOOPHI,

1213 3IIEKTPOOCBETUTEIILHBIE puOOpHI,
TEPMOMETP CONPOTHUBJIEHUS,
BaKyyMHBII MO/, TEPMHUCTOPBl U
(hOTOpPE3UCTOPHI,
HOJIyIIPOBOJHUKOBBIN MO,
raJbBaHUKa
[Ipaktuueckue paboTel. HM3yueHue
CMEUIaHHOTO COEIUMHEHUS PE3UCTOPOB.
4.2.14 N3mepenne DJIC HCTOYHMKA TOKa WU
€r0  BHYTPEHHETO CONPOTHUBIICHUS.
HaGumronenue anekrponuza
11 KIIACC
Kox Koanposepsiemoro IIpoBepsieMbIe 31eMEHTBI
pasaejia  3JieMeHTa coJep:KaHusl
4 SJIEKTPOAMHAMUKA
MAT'HUTHOE IIOJIE. DJIEKTPOMAT'HUTHAA NHYKLA
[TocTostHHBIE MarHUTBHl.
4.3.1 B3aumoneiicteue MHOCTOSIHHBIX
MarHuTOB
4.3
MarunurtHoe ToJie. Bekrop
MarHuTHOM WHAyKUuu. [IpuHumn
4.3.2

Ccyneprno3uunu. JIMHMM MarHuTHOU

VHAYKIUH. Kapruna JIMHUHU




MarHUTHOM HHAYKIOUN I10JI41
IIOCTOAHHBIX MAaIrHUTOB

MarsuTHoe II0J1e IIPpOBOJHHKA C
TOKOM. KapTI/IHa JIMHUM  TOJIS

JJIMHHOT'O IIPSAMOTO IIPOBOAHHKA U

4.3.3 3aMKHYTOTO KOJBLIEBOI'O

MPOBOJHUKA, KATYIIKH C TOKOM.

OneiT Opcrena. BzaumopeiicTeue

MPOBOJHUKOB C TOKOM

Cuna Amnepa, €€ MOIyJb U
4.3.4

HaIlpaBJICHUE

Cuna Jlopenma, €€ wMoaylb WU

HaIlpaBJICHHUE. JBr>xeHue
4.35 3apsHKEHHOM YaCTHIIBI B

OJIHOPOJHOM  MarHUTHOM  MOJIE.

Pa6ora cuinel Jlopenna

SIBnenue AJICKTPOMAarHUuTHOM
4.3.6

UHYKIHH

[Torok BEKTOpa MarHUTHOU
4.3.7

WHIYKIHH

2J1C VH]TYKIMH. 3aKoH
4.3.8 AJIEKTPOMAarHUTHOM WHIYKITUU

®dapanes

BuxpeBoe anekTpuyeckoe MoJe.

39 OJC uWHOyKIMHM B TNPOBOJHUKE,

4.3.

JNBIDKYIIEMCSl  MMOCTYyNaTelbHO B

OJIHOPOJAHOM MAarHUTHOM TOJIE
4.3.10 [TpaBumno Jlenua

NBayKTUBHOCT®. SIBnenue
4311

CaMOMHIYKIIHH. S1C




CaMOWHAYKIIMH

DHeprus MarHuTHOT'O 10JIS
4.3.12
KaTYIIKH C TOKOM
4.3.13 DJIIEKTPOMAarHUTHOE IOJIe
TexHuueckue YCTPOWCTBA:
IIOCTOSIHHEIE MAarHuThl,
AJNIEKTPOMArHUTHI,
4.3.14
AJIEKTPO/IBUTATENb, YCKOPUTEH
AJIEMEHTaPHBIX YaCTHII,
WHIYKIIMOHHAS TI€Yb
[IpakTuueckue padboTbl. M3yueHue
MarHdTHOTO TIOJISl  KaTYIIKH  C
TokOM. HMccnenoBaHue JeHMCTBUSA
4.3.15
MIOCTOSSHHOTO MarHuTa Ha paMmKy C
TokoM. HccienoBanue  sIBJIEHUS
3JIEKTPOMArHUTHOW MHIYKITUU
5 KOJIEFAHUA 11 BOJIHBI
MEXAHUYECKUE U SJIEKTPOMAT'HUTHBIE
KOJIEBAHU A
KonebarensHas cUCTEMA.
CBoOoHbIe KOJIEOaHUS.
5.1.1 I"apmonuueckue KoJieOaHus.
Ilepyon, yacrtorta, aMmiIuTyaa |
5.1 daza konebaHui
[Ipy>xuHHBII MAasITHUK.
51.2 5
Marematndecknii MasTHUK
YpaBHeHUne FapMOHUYECKUX
3 koieOanmii. Kunemarnueckoe u
5.1.

JUHaAMH4YCCKOC OIMNCaHHC

KOJIEOATEIHHOTO JIBUKECHUS




5.1.4

[IpeBpamenue DSHEPIUU pu
FapMOHHUYECKHUX KOJICOaHUSX.
CBsi3p  aMIUIUTYIBl  KoJieOaHUM
UCXOIHOM BEJIMYUHBI C
aMIUIUTylaMd ~ KojieOaHuii  eé

CKOPOCTH U YCKOPEHHUSI

5.15

KonebarenbHblii KOHTYD.
CBOOOHBIE  BJEKTPOMArHUTHBIC
KoJieOaHus B UJIeaIbHOM
KoJie0aTeILHOM KOHTYpE.
AHanorus Mexay MeXaHUYeCKUMU
u AIIEKTPOMATrHUTHBIMU

kosnebanusimu. Gopmyna Tomcona

5.1.6

3aKOH COXpaHEHUS DJHEPIUM B
UJCATBHOM K0JIe0aTEIIbHOM

KOHTYpE

5.1.7

BrinyxeHHbIC MEXAHUYECKHUE
kosie0anus. Pesonanc. PesonancHas
KpUBas. BrinyxeHHbIC

QJICKTPOMArouTHBIC KoJIcOaHMs.

518

[IepemenHbIi TOK.
CuHycounanbHbIN MIEPEMEHHBIN

TOK.

5.1.9

5.1.10

MoOIHOCTE  NEPEMEHHOIO  TOKA.
AMIUIUTYJHOE W JEUCTBYIOIIECE
3HAUYEHUE CUJIbI TOKA U HAIPSKEHUS
Tpancpopmarop. IIpousBojactgo,
nepenaya u noTpediaeHue
3JIEKTPUYECKOMN DHEPIUU.

DKOJIOTUYECKUE PHUCKH pu




5.1.11

5.1.12

MIPOU3BOJICTBE 3JIEKTPUUYECKOUN
sHeprun. KynbTypa HCnonb30BaHus

3JIEKTPOIHEPTUM B IOBCEAHEBHOMN

KUZHH
TexHnueckue YCTPOMCTBA:
cericmorpad, AIEKTPUICCKUI

3BOHOK, JINHUU 3JIEKTpoIiepeaay

[IpakTuueckue paboTHI.
Uccnenosanue 3aBUCUMOCTH
nepuoaa MallbIX KojeOaHui rpysa
HA HUTU OT JIJTMHBI HATH W MAacChl
rpy3a. MccnenoBanue nepeMeHHOTO
TOKa B IIEMIM M3 TOCJIEI0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOpA,

KaTyYIIKHU U PC3UCTOpa

5.2

MEXAHNYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

521

5.2.2

5.2.3

MexaHW4YecKUe BOJHBI, YCJIOBUS
pacupoCTpaHEHHUs. ITepuon.
CkopocTh  pacnpOoCTpaHEHHs U
nnuHa  BosiHbl.  [lomepeunble wu

IMPOAO0JBbHBIC BOJIHBI

###Par###  UurepdepeHnus o

mupakims MEXaHUYECKUX BOJH

3ByK. CkopocTh 3ByKa. [ pOMKOCTh

3ByKa. Beicota Tona. TemOp 3Byka

524

DNEeKTPOMarHUTHbHIE BOJIHBI.
Ycenosus U3JIyYECHUS
ANEKTPOMArHUTHBIX BOJIH.
B3anMHas opueHTanus BEKTopoB E,

B 1 v B 351IeKTpOMarHuTHOM BOJIHE B




5.3

BaKyyme

5.25

5.2.6

5.2.7

5.2.8

CaoiicTBa AJIEKTPOMArHUTHBIX
BOJIH: OTpa)K€HHUE, TMPEIIOMIICHHE,
HOJISIpU3aIus, nudpakuus,
uHTepHepeHIIHs. CkopocTh

QJICKTPOMArduTHBIX BOJIH

[IIkana 3JEKTPOMATHUTHBIX BOJIH.
[IpumMeHeHue  DJIEKTPOMArHUTHBIX

BOJIH B TCXHUKC U 6I>ITy

[IpuHLIMTIBL pPagnoCBA3U 151
TEJICBUICHUS. Paanonokanus.
DJIEKTPOMarHuTHOE  3arpsi3HECHUE
OKPYXKaroLIEen cpeibl

TexHnueckne YCTPOWCTBA:
MY3bIKaJIbHbIE WHCTPYMEHTHI,
yIbTPA3BYKOBAsl JIMAarHOCTHUKA B
TEXHUKE H MEIUUMHE, pajaap,
paauonpuEMHUK, TEJIIEBU30D,

aHTeHHa, Tenedon, CBY-neun

OIITHUKA

5.3.1

[IpssMonnHENHOE pacnpOCTPaHEHUE
CBeTa B OJHOpoaHOW cpene. Jlyu

CBCTa

5.3.2

OtpaxeHnue CBETAa. 3aKOHBI
oTpaxeHuss csera. Ilocrpoenue

U300paKEHUI B IJIOCKOM 3epKaJie

5.3.3

5.34

[Ipenomnenue CBETa. 3aKOHBI
npeioMyieHusT cBeTa. AOCOIIOTHBIN

IMoKa3aTcJib IPCIIOMIICHUA

IlomHOoE  BHYTpEHHEE  OTpaKEHHE.




5.35

5.3.6

5.3.7

5.3.8

5.3.9

5.3.10

5.3.11

[IpenenpHbIn yroJl IIOJIHOT'O

BHYTPEHHETO OTPAKECHUS

Hucnepcus  cBera. CoXHBIM

cocrtaB 0€JI0TO CBETAa. HBGT

ColOuparomue M PpacceuBarOIIUe
nuH3bl. ToHKasg JmH3a. DOKYyCHOE
paccTosSiHUE M ONTHUYECKas cujia
TOHKOM JIMH3HI. [TocTpoenue
U300paXeHU B COOUpAIOIIMX U
pacceuBarommx JauH3ax. Popmyna
TOHKOM JIMH3EL. VBenuuenue,

JTaBaeMoe€ JIMH30U

HpeI[GJIBI IMPUMCHHUMOCTH

F€OMETPUYECKON ONTUKHU

WuTepdepenuus CBETA.
KorepeHTHBIE HCTOYHUKHU. Y CIIOBUS
HAOJMIOJEHUSI ~ MAaKCUMYMOB |
MUHHUMYMOB B
UHTEP(PEPEHIIMOHHON KapTUHE OT

JIBYX CHUH(A3HBIX KOT€PEHTHBIX

MCTOYHUKOB
Judpakmys CBETA.
HudpakuroHHas peréTKa.

VcinoBue HAOMIOAECHUS TJIABHBIX
MaKCUMYMOB npu MMaJlcHUHN
MOHOXPOMAaTHYECKOTO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY
[Monsipusanus ceera

TexHuyeckue yCTpPOWCTBA: OYKH,

aymna, doToamnmapar,




5.3.12

MPOEKIUOHHBIN armapar,
MHKPOCKOTM, TEJIECKOI, BOJIOKOHHAS
onTHKa, TU(PAKIIMOHHAS PEImETKA,

MOJISIPOU/T

[Ipaktuueckue padotsl. U3mepenune

MOKa3aTes MPEJIOMIICHHUSL.
Uccinenosanue CBOWCTB
M300paXKEeHUM B JIMH3aX.

Ha6nronenue nucnepcnu cBeta

BJIEMEHTBI CTIELIMAJIBHOM TEOPUU

OTHOCHUTEJIbHOCTH
I'paruIrs! MIPUMEHUMOCTH
KJIACCHYECKOM MEXaHHKHU.
[TocTynarsl TEOpUHU
6.1 OTHOCHUTEIHLHOCTH:
WHBApUAHTHOCTh MOJYJSl CKOPOCTH
CBeTa B  BakKyyme, IPUHIAI
OTHOCHUTEJIbHOCTH DUWHINTEHHA
0 OTHOCHUTEIBHOCTD
6.2 OJTHOBPEMEHHOCTH. 3amMmeieHue
BPEMEHH U COKpAIEHUE JJTMHBI
DHEpruss M UMITYJIbC CBOOOHOM
6.3 YaCTHUIIBI
CBs3p  Macchl C DJHeprued u
UMITYJIbCOM CBOOOJIHOM YaCTHIIBI.
0.4 DHeprus  MOKOS  CBOOOJHOIA
YaCTHIIbI
7 KBAHTOBAS ®U31KA
- SJIEMEHTHI KBAHTOBOW OIITUKU

711

®otonsl. opmyna [lnanka cBsA3m




7.2

7.1.2

7.1.3

sHeprur (OTOHA C €ro YacTOTOM.
DHeprusi 1 UMIyJIsC HOTOHA
OTKpbITHE U HCCJIEOBaHHE
doTorpdexra. OnbIThI AlT.
CroneroBa. 3akoHb! poTorddekTa
YpaBHeHne OHWHIITEHA IS

dotoarddekra. «KpacHas rpaHuIay

dboTorddekra

7.1.4

HaBnenune cBera. Omnbitel [1.H.

JleOeneBa

7.1.5

7.1.6

XHUMHYeCcKoe IeHCTBHE CBETA
Texanueckue YCTPOMCTBA:
(OTO3IEMEHT, (boTOIATUHK,

COJIHEUHas OaTapesi, CBETOIUO

CTPOEHHUE ATOMA

721

Monaens atoma TomcoHa. OOBITEI
Pesepdhopaa o uccinenoBanuto
cTpoenus aroma. [lnanerapnas

MOACIIb aTOMa

71.2.2

7.2.3

[Tocrynatet bopa. HM3nyuenwe wu
MOTJIOLIEHUE dboToHOB npu
MEepEX0JiIe aToMa C OJIHOTO YPOBHS
SHEpruu  Ha  Apyrod.  Buael
CIIEKTpPOB. Crnektp YpOBHEMN

SHEPruM aTomMa BOJIOpOoa

BonnoBbIe CBOWMCTBA  YacCTHI.
Bonubr e bpoins.
KopmyckynsapHO-BOIHOBOM

nyanusMm. Jludpakuusi 37I€KTPOHOB

Ha KpUCTaJUIax




7.3

CrionTanHoOe u BBIHYXJACHHOC

7.2.4 U3JIyYECHUE. YcerpoiictBo u

MPUHIIUI PabOTHI J1a3epa

TexHuueckne YCTPOWCTBA:

CIIEKTPaJIbHBIN aHaJIn3
7.2.5

(CEKTPOCKOIT), Ja3ep, KBAHTOBBIM

KOMIIBIOTEP

[IpakTnueckue paboTHI.
7.2.6

Habmronenue nuHe#yaToro crekTpa

ATOMHOE A1PO

MeTtonabl HaOJIIOJCHUS u
7.3.1 perucrpanuu 3JIEMEHTAPHBIX

YacTHIl

OTtkpbiTHE PaIuOaKTUBHOCTH.

OnbIThI Pesepdopna 1o

OTPEICTICHUIO cocTaBa

PaMOAKTUBHOTO U3ITYYEHHUS.
132 CgoiictBa anbda-, OeTa-, ramma-

V3IIy4EHUS. Bnusiaue

PaaMOaKTUBHOCTH HAa  JKUBBIC

OpraHU3MBbI

OTKpbITHE TPOTOHA W HEWTPOHA.

Hyxnonnas MOJEIIb sapa
7.3.3 I'eiizenbepra — lBanenko. 3apsn

saapa.  MaccoBoe yucino - smpa.

H3oTomsl

Anbba-pacnaa. ONEKTPOHHBIH U
234 MO3UTPOHHBIN OeTa-pacman. ['amma-

N3JIy4YCHHUC. 3aKoH PaauOaKTHUBHOI'O

pacriaza




DHeprusi CBA3U HYKIOHOB B SIJIpE.
7.35 SAnepubie cwibl. Jlepext wmacch

saapa

Snepnsie peakuuu. Jlenenne wu

7.3.6
CHHTE3 sIJIep

Snepnbiit peaktop. TepMosaepHbI
cuntes. [IpoOaemMbl U MepcneKTUBbI
7.3.7 SIEpHO DHEPIeTUKH.
DKOJIOTUYECKUE AaCIEKThI SJIEPHOMN

SHEPreTUKU

3H€MGHTapHI>I€ qaCTHUIBI.

OTKprTI/IG IIO3UTPOHA.
7.3.8

(DYHI[aMeHTaJ'II)HBIG

B3aMOJIENCTBUSA
TexHnueckue YCTpPOWCTBA:
7.3.9 I03UMETp, Kamepa  Buibcona,

SJIEPHBIN peakTop, aToMHasg Oomba

[IpakTuueckue paboTHI.
7.3.10 HccnenoBanue TpekoB yacTuil (1o

roToBbIM (hoTOrpadusiM)

OJIEMEHTBI ACTPO®U3NKHU

Bupn 3Bé3gnoro Heba. CosBesmud,
8.1 SpKUEe  3BE3MBI, IUIAHETHI, WX

BUANUMOC IBUXKCHHC

Conneunas cucrtema. IlnaHersl
3eMHOM Tpynisbl. [ImaHeTbI-ruranTel
8.2 M WX CIYTHUKH, KapJIUKOBBIC
nnaHetsl. Mansie Tena CoJiHEUHOU

CHCTCMBI

8.3 Comnne, dorochepa u armocdepa.




CoJjtHEeYHAs AaKTUBHOCTD

8.4

Hctounuk sneprum ComHua u 3BE31

8.5

8.6

8.7

3BE3IEI, 150:¢ OCHOBHBIC
XapPaKTEPUCTUKU: Macca,
CBETUMOCTb, PaJNYC, TEMIIEpaTypa,
170. B3aHMMOCBSI3b. Huarpamma
«CTHEKTPAIbHBIN KJ1acc —
CBETUMOCTBL».  3BE3ALI  IVIaBHOU
IIOCJIEAOBATSIIBbHOCTH. 3aBUCHUMOCTD
«Macca — CBETHMOCTBY» [JIS 3BE3J

FHaBHOﬁIKMHCHOB&TGHBHOCTH

#HH#Par###BayTpeHHee  CTpoeHHUe
3BE3. CoBpemeHHbIE
TIPEICTABIICHHUS O TIPOMCXOKICHUN U
sposrro CosTHIIA W 3BE3[. DTarlbl

JKU3HHU 3BE3]

Muteunsiii [1yTh — Hama ["amakTuka.
CnoupanbHas cTpykrypa ['anaktuku,
pacnpeaeneHue 383/, ra3a u MbLIu.
ITonoxenue n nBmxkeHue CoiHIIA B
lNanakTuke. [Tnockas u
chepuueckas MOJCUCTEMBI

["amakTuku

8.8

8.9

Tune! ranaktuk. PagnoraiakThuku U
KBazapel. UEpHbIE HOBIPBI B sApax

TaJIJaKTHUK

Bcenennas. Pacimpenne
Bcenennoi. 3akoH Xabbmna.
Pazberanue ranaktuk. Bospact u

paauyc Bceenennoi, TEOpUs




8.10

bospmioro B3pbIBA. Mopnens
«ropsuen Bcenennon».

PenukroBoe usnyuenue

Macmrabnas CTPYKTypa
Bcenennon. MeraranakTuka.
Hepeménnsie pOoOIEMBI

aCTPOHOMHUU




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYEHUKA

. ®dwusnka, 10 xkmace/ Mskumes I'.4., byxosues b.b., Corckuit H.H.
nox penakmuei IlapdentseBoit H.A., AkunonepHoe oOmiectBo «l31aTenbeTBO
"IIpocBemienue »;

. ®wusuka, 11 kmacc/ Msakume I['.JI., Byxosnes b.b., Uapyrua B.M.
nox penakmueit IlapdentreBoit H.A., AkunonepHoe oOmiectBo «l31aTenbeTBO

"I[IpocBenieHue"»;

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChHI
CETU UHTEPHET

e  Pecypcol Enqunoii komnekunu nupoBbIX 00pa30BaTENbHBIX PECYPCOB
(http://school collection.edu.ru/

e  Pecypcel Enunoit komekuuy U@ poBbIX 00pa3oBaTEIbHBIX PECYPCOB

(http://school collection.edu.ru/).
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