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INOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢u3uke 0a30BOr0 YpOBHS Ha YPOBHE CpEIHEro OOIlero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUM W TpeOOBaHUM K pe3yibTaTam
OCBOCHHSI OCHOBHOHM 0O0pa3oBaTelbHOM mporpammsl, npeacTtaBieHHbIXx B OI'OC
COO, a Takxke ¢ ydéroM (enepaibHOM paboyeil mporpaMMbl BOCHUTaHUS U
KOHLEMUNN TMpenojaBaHus yuyeOHoro npeamera «Pusuka» B 00pa3zoBaTEIbHBIX
OpraHu3anuax Poccuiickon denepauny, peanu3yrommx OCHOBHBIE
o0OpazoBarenbHbIE MPOTPAMMBI.

CopnepxaHue mporpaMMmbl MO (QU3MKE HampaBieHO Ha (opMupoBaHHe
€CTECTBEHHO-HAYYHOM KapTUHBl MHpa oOydaromuxcs 10-11 xmaccoB npu
oOydeHnn ux ¢usrke Ha 0a30BOM ypOBHE HAa OCHOBE CHUCTEMHO-/IEATEILHOCTHOTO
noaxona. Ilporpamma no ¢uszuke coorBercTBYyeT TpeboBanusiMm ®PI'OC COO k
MJIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METaNpeIMETHBIM pe3ybTaTaM
oOydeHHus, a TaKKe YUYUTHIBAET HEOOXOAMMOCTh pealu3alliid MEKIPEIMETHBIX
CBs3ell (UBMKK C €CTeCTBEHHO-HAyYHBIMU YUe€OHBIMH TMpeaMeTramu. B Hel
OTPEENSAIOTCA OCHOBHBIC LI€NTM U3y4YeHUs (U3HKUM HAa YPOBHE CPEIHEro OOIIEro
o0pa3oBaHusl, TUIAHUPYEMBbIE PE3YJIbTaThl OCBOEHUS Kypca (PU3HKHU: JIMYHOCTHBIE,
MeTanpeaMeTHbIE, TPEAMETHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no gpu3uke BKIFOYALT:

e IUJJAHUPYEMBbIE PE3yJIbTAThl OCBOCHHS Kypca PU3nKu Ha 6a30BOM YpPOBHE, B

TOM YHCIIE TPEIMETHBIE PE3YJIbTATHI 110 F0JIaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « Pusrka» mo rogam o0ydeHusl.

duznka Kak Hayka O HamOoJjiee OONIMX 3aKOHAX MPHUPOIbI, BHICTYIAs B
KayecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBINH BKJIaJ B CUCTEMY
3HaHUi 00 okpy:xatouieM Mupe. IIIKonbHbIN Kypc GU3UKK — CUCTEMOOOpa3yOUi
JUIS €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3NUECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB M SBJICHHWM, H3y4aeMbIX XUMHEH, OHOJIOTHEH,
dbuzuyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME U aKTHMBHOE
npuMeHeHue  (U3MYECKUMX 3HAHUWA  ONpenensieT  XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe SHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIYYEHHUsS] HOBBIX MATEpPHAIIOB C 3aJaHHBIMH CBOWCTBAMU U JIPYTHX.
N3yuenune ¢u3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMUpOBAHUE €CTECTBEHHO-
HAy4YHOW KapTUHBI MUpa OOydYarolmuxcs, B (OpMHUPOBAHUE YMEHUU MPUMEHSTh
HAyYHBIN METO]I TO3HAHUS NP BHITIOJIHEHUHA UMH YICOHBIX HCCIICIOBAHUH.

B ocHOBy Kkypca ¢usmkua I ypOBHS CpeAHEro o0Iero oOpa3oBaHUS
MOJIOKEH pAI WIEH, KOTOPhIE MOXKHO paccMaTpuBaTh Kak MPUHIUIBI €T0
OCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUU C HEH KypC SBISETCS JOTHYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCeX pa3lesoB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJJACCUYECKOM, TAK M1 COBPEMEHHOMN (DU3UKH.

Hoesn cemepanuzayuu. B cOOTBETCTBUU C HEMl Marepuan Kypca (GU3MKH
o0beuHEH BOKpYr ¢u3Mueckux Teopuil. Bemymmm B Kypce SBIsETCS
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHUM, BEIIECTBE U
noJie.

Hoes eymanumapuszayuu. EE peanuzaunus NOpeANnojaraeT HCIOIb30BaHUE
TYMAHUTAPHOTO TOTEHIMaNa (PU3NYECKOW HAYKH, OCMBICICHUE CBS3H Pa3BUTHUSA
bu3ukn ¢ pa3BuTMEM OOIIECTBa, a TaKXKE C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U SKOJIOTMYECKUMH MPOOIEMaMH.

Hoes  npuxnaonou  uanpaerennocmu. Kypc ¢usukm mpeamosiaraer
3HAKOMCTBO C IMUPOKUM KPYIOM TEXHMYECKHX M TEXHOJOTUYECKUX MPHUIOKEHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes skonocuzayuu peanusyeTcss MNOCPEACTBOM BBEICHUS DJIEMEHTOB
COJIep)KaHus, TMOCBAMIEHHBIX JKOJOTUYECKUM IMpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKHA M TEXHOJOTHM, a Takke O0CYX ICHUS
npo0ieM paloHAIBHOTO IPUPOIOIIOIb30BAHUS U HKOJIOTHYECKO 0€30MacHOCTH.

CrepKHEBbIMU 3J€MEHTaMU Kypca (PU3MKM Ha ypOBHE CpEIHEro OOIIero
oOpa3oBaHus SBISAIOTCA (pusmueckue Teopun ((popmMupoBaHHE NPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (U3NUECKON TeoOpuu, poiu GyHIaMEHTAIbHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX MPEACTaBICHUSX O NPHUpPOAE, TIpaHULIax
NPUMEHUMOCTH TEOPHUH, A ONHUCAHWUS ©CTECTBCHHO-HAYYHBIX SBJICHUH U
IIPOLIECCOB).

CuCTeMHO-IeSITeNbHOCTHBIN TIOXO0/I B Kypce (U3HKU pealu3yeTcs Mpexse
BCEro 3a CU€T OpPraHu3aldy SKCHEPUMEHTAIBHOU NESITEIbHOCTH O00YYarolUXCsl.
Jlns  GazoBoro ypoBHSI Kypca (U3HMKM — 93TO HCIOJIb30BAHHE CHUCTEMBbI
(pOHTAIBHBIX KPAaTKOBPEMEHHBIX 3KCIEPUMEHTOB M Ja0OpaTOpHBIX pador,
KOTOpBIE B MIporpamme 1o (usuke oObeIUHEHBI B OOMIMN CIIMCOK YYCHHUYECKHUX
pakTUYECKUX padoT. BhifeneHne B yka3aHHOM IepeyHe 1abopaTopHBIX padorT,
NPOBOJAUMBIX JUIsI KOHTPOJsE W  OLIEHKH, OCYIIECTBISETCS y4YaCTHUKaMU
00pa30oBaTENbHOIO IMIpOLIECCa HCXOA M3 OCOOEHHOCTEW IUIAHUPOBAaHUS U
ocHamieHuss kabwnera Qusuku. Ilpu 3TOM oOecmeunBaeTcsi OBIAJCHUE
o0y4YaroMMuUCss yMEHUSIMU TPOBOJIUTh KOCBEHHBIE H3MEPEHHUs], HCCIEAOBAHUS
3aBUCUMOCTEN (DU3NUECKUX BEJIWYMH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
IPEITIOKEHHBIX TUTIOTES.

bonbiioe BHUMaHWE yHAENSETCS PEHICHUI0 PAcYETHBIX U KaueCTBEHHBIX
3anay. Ilpu 3TOM ISt pacu€THBIX 3a7a4 MPUOPUTETOM SBIISIIOTCS 3aJa4M C SIBHO
3alaHHON (PU3NYECKON MOJEIIbIO, TO3BOJISIIOLIME TPUMEHSATh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOT0 paszfena Kypca, TaKk U HWHTETpUpYS 3HAHUS W3
pa3HbIX pa3zenoB. s KayeCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIISIIOTCA 3a/laHUs Ha
0OBsCHEHHE TPOTCKaHUs (U3MYECKUX SBICHUA W TIPOIECCOB B OKpYKaromIeh
KU3HH, TpeOyrone BhIOOpa (U3MYECKOW MOACNIU IS CUTYallMH MPaKTHUKO-
OpPHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuM ¢ TpeboBanusmMu DPI'OC COO k wmaTepuaIbHO-
TEXHUYECKOMY OO€CIeUeHUI0 Y4eOHOTo Tmpolrecca 0a30BbIi ypOBEHb Kypca
(GU3HKK HA yPOBHE CPEHETO 0011Iero 00pa3oBaHus OJDKEH N3YYaThCS B YCIOBUSIX
peIMEeTHOro KaOuHeTa (U3HKKA WIK B YCIOBHUSX HWHTETPHUPOBAHHOTO KaOWHETa
IIPEIMETOB €CTECTBEHHO-HAy4YHOro Iukia. B kaOunere (Qu3uMku AOMKHO OBITh
HeoOXxoauMoe J1abopaTopHoe OOOpyAOBaHUE [Jisi BBINOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (PU3NKEe YUYCHWYECKUX MPAKTUYECKUX PaboT W JEMOHCTPAIIMOHHOE
obopyoBaHUE.

JlemoHCcTpaninoHHoe o0OopyaoBaHue (opmMupyercs B COOTBETCTBUH C
NPUHIIUIIOM MUHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
NEPEUNCIECHHBIX B MporpaMMe 10 (U3UKE KIIOYEBBIX JIEMOHCTpAIui s
UCCJICIOBAaHUS]  W3Y4YaeMbIX  SIBIEHUHW ©  MPOIIECCOB, OMIUPHUECKUX U
(GbyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHH.

JlaGopatopHoe 00OpyIOBaHHE [JIi YUYCHHUYECKHUX MPAKTUUYECKUX padoT
dbopmupyeTCcss B BUAE TEMAaTUYECKUX KOMIUIEKTOB M 00€CIIEUMBAETCS B pacyéTe
OJIHOTO KOMIUJIEKTa Ha JBYX OOydYaromMXca. TeMaTH4ecKue KOMILIEKTHI
7a00paTOPHOTO O0OPYAOBAHMS JOJIKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
WCIIOJIb30BAaHUU AHAJIIOTOBBIX M ITU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTETHHBIX CUCTEM B BHJIC TU(PPOBBIX TaOOPATOPHUH.

OCHOBHBIMHU 1IEJISIMU U3y4eHHS (GU3UKHU B 00111eM 00pa30BaHUM SIBISIOTCS:

e (opmupoBanue wuHTEpeca M CTPEMJICHHUS OOYy4YalOIIUXCA K HAy4YHOMY
W3YUYCHUIO TPUPOIBI, PA3BUTHE WX HMHTEIUICKTyalIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TTO3HAHUA U (POPMUPOBAHUE
UCCJIeI0BATENLCKOIO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opmMupoBaHME HAYYHOTO MHPOBO33PCHHS KaK pe3yibTaTa H3YYCHHS
OCHOB CTPOCHUS MaTEePUH U (PyHIAMEHTAILHBIX 3aKOHOB (DM3HKU;

e (opmupoBanue yMeHUW OOBSACHATH SABJICHHUS C HMCIHOJb30BAaHUEM
(bu3rYecKuX 3HAaHUN U HAYUYHBIX JJOKA3aTeNbCTB;

e (opmupoBaHue mpeaCTaBICHUNA O PO (PU3UKH IJIT PA3BUTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHue STUX IeNield oOecreunBaeTCsl peleHueM CISAYIOIMNUX 3a/ad B

npolecce u3yueHus Kypca GU3MKU Ha YpPOBHE CPEAHEro o0LIero o0pa3oBaHuUs:



e nmpuoOpeTeHWe  CHUCTEeMBbl  3HaHMM 00  o0mmX  (QU3UYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, D3JIEKTPOJMHAMUKY, KBAHTOBYIO (U3UKY H
3JIEMEHTHI aCTPO(DU3HKHY;

e (opMHUpOBaHME YMEHUH TNPUMEHATh TEOPETUUYECKUE 3HAHMUS JJis
0ObsCHEHMsS] (PU3UYECKUX SBJICHUW B TPUPOAE U Uil TNPUHATHUS
NPAaKTHYECKUX PEIICHUH B MOBCEAHEBHON KU3HU;

e OCBOGHHE CMOCOOOB peUIeHHs pa3INMYHbIX 3a7Jad C SIBHO 3aJaHHOU
¢usnyeckoil Monenblo, 3ajad, MOAPa3yMEBAIOIIUX CaMOCTOSATEIbHOE
co3faHue GU3NUECKOM MOJIENH, aIEKBAaTHOM YCIOBHIM 3a1a4H;

e TOHMMaHHE (PUBNYECKUX OCHOB M MPHUHIIUIIOB JEHUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOLIECCOB, UX BIMSIHUS HAa OKPYKAIOLIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIBHOIO IUIAHWPOBAHUS U IMPOBEACHUS
(U3MUECKUX SKCIEPUMEHTOB, aHalIW3a M HMHTEpIpeTauuu HUHPOPMALHH,
OnpeaeeHus] JOCTOBEPHOCTH MOIYYEHHOT'O Pe3yJIbTaTa;

e CO3JIaHUE YCJIOBHM ISl PA3BUTUSL YMEHUN MPOEKTHO-UCCIEN0BATEIBCKOM,
TBOPUYECKOU JIEATETLHOCTH.

Ha wusyuenune ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIEro
obOpazoBanust otBoguTcsa 136 vacos: B 10 kitacce — 68 yacoB (2 4aca B HEJEN0), B
11 kiacce — 68 4yacoB (2 yaca B HEZIEIIIO).

[Ipeanaraembiii B mporpamMMme Mo (Qu3MKe MepeyeHb 1abopaTOpHBIX U
IPAKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JENaeT BbIOOP
OpOBENCHUs J1A0OPATOPHBIX pPAabdOT M OMNBITOB C YYETOM HHJMBHIYalIbHBIX
0COOEHHOCTEH 00y4JaroIIMXCA.



COJEPKXAHUE OBYUYEHUA
10 KITACC

Pa3znes 1. ®u3uka 1 MeTOAbI HAYYHOI'0 IO3HAHUA

®dusnka — Hayka o mpupone. HayyHbie MeTONBI NMO3HAHUS OKPYKAKOLIETO
mupa. Ponb DJSKCnepuMeHTa M TEOpUM B IPOLECCE IO3HAHUS IPUPOJBI.
DKCIIEpUMEHT B (PU3HUKE.

MopenupoBanue (usnyeckux sBJICHUA M TpoueccoB. HayuHble rumoresbl.
duznyeckre 3aKOHbBI U TEOpUH. ['paHUILIBI TPUMEHUMOCTH (DPU3UYECKUX 3aKOHOB.
[IpuHUKD COOTBETCTBUS.

Ponp u mMecrto ¢usuku B (OpMUPOBAHHWU COBPEMEHHON Hay4HOW KapTUHBI
MUpa, B IPAKTUYECKON IEATEIBHOCTH JIFOAEH.

Llemoncmpayuu

AHanoroBele U IUPPOBbIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBMKEeHHE. OTHOCHUTEIBHOCTh MEXaHUYECKOTO JIBMIKCHMS.
Cucrema orcuéra. Tpaekropusi.

[lepemenienne, CKOpPoCTh (CpeaHssl CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOUYKHM, UX MPOEKIMM Ha OCU CHUCTEMBI KOOpIWHAT.
CrioxeHune nepeMenieHui U CI0)KeHNe CKOPOCTEN.

PaBHOMepHOE W pPaBHOYCKOpPEHHOE MpsSMOJUHENWHOE BIKeHue. ['paduku
3aBUCHUMOCTH KOOPJAHMHAT, CKOPOCTH, YCKOPEHUs, MyTH U [epeMelleHus
MaTepuagIbHONW TOYKHA OT BPEMEHH.

CBoOoaHOe najieHue. Y CKOpeHre cBOOOHOIO MaJICHUS.

KpuBonuneninoe  nBwxeHue. JIBMKEHHE  MAaTEpUATIBHOW  TOYKHA  IIO
OKPYXHOCTH C IOCTOSIHHOW MO MOZYJIKO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JTUHEMHAA
ckopoctb. [lepuon u yactora obparneHus. LlenTpocTpeMuTeIbHOE YCKOPEHHE.

TexHu4yeckre YCTPOMCTBA U MPAKTUYECKOE TPUMEHEHHE: CIUIOMETD,
JBUKEHUE CHAPSIOB, LICMTHBIC U PEMEHHBIC MEepeIavuu.

Jlemoncmpayuu

Mogenbs cucteMbl OTCUETA, WILTIOCTPAUS KMHEMATHUUYECKUX XAPAKTEPUCTUK
JIBIKCHUSL.

[IpeoOpazoBanue IBUKEHU C UCIIOIB30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3/IyXe U B Pa3pEKEHHOM IMPOCTPAHCTBE.

HaGnronenue nBuxeHusi Tena, OpPOIIEHHOrO MOJ yrioM K TOPU3OHTY U
TOPU30HTANBHO.



N3mepenne yckopeHusi CBOOOTHOTO TafeHUS.

Hanpasnenue ckopocTu Ipu ABUKEHUH IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopvle padonivl

N3yyeHne HEpaBHOMEPHOTO JIBUKEHHUS C LIEIBIO ONPEAEIICHUS MTHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOLICHHS MEXIAY NyTSAMH, MNPONUIAECHHBIMUA TEJIOM 3a
MOCJICIOBATEILHBIE PABHBIE MPOMEXYTKHM BPEMEHU NIPU PaBHOYCKOPEHHOM
JBUKEHUH C HAYAJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3yyeHne nBUKEHUS LIAPUKA B BI3KON KUJIKOCTH.

N3yuenue aBuxeHus tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipyaomun  otHOocuTensHOCTM  [anmmnes. Ilepeeli  3akoH  HproToHa.
HNuepuuanbHbie cCUCTEMBI OTCUETA.

Macca Ttena. Cuina. [Ipunuun cynepno3unuu cuil. Bropoi 3akon HproToHa
JUIs. MaTepUanbHON TOUKU. Tpetuit 3akoH HproTOHA 17151 MaTEpUaNbHBIX TOYEK.

3akoH BcemupHoro TaroreHus. Cuna Tsxkectu. llepBas kocMmuueckas
CKOpOCTb.

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

Tpenue. Buapl Tpenus (1mokosi, CKoibxkeHus, kauenus). Cua tpenus. Cyxoe
Tperue. Cuna TpeHUs: CKOIRKEHUS U cuiia TpeHus mokos. KoaddumueHT tpenus.
Cuita conpoTUBIICHHS TP IBUKEHUH TEJIa B )KUIKOCTHU WM Ta3e.

[TocTynarenbHOE U BpalateabHOE ABMKEHUE aOCOMIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpameHus. Ilmedo cumibl. YcnoBus
paBHOBECHS TBEPAOIO TEIA.

TexHnueckne yCTpOWCTBA M MPAKTHUYECKOE IPUMEHEHUE: NOALIUITHUKH,
JNBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHEPIUN.

CpaBHeHHEe Macc B3aUMOAEHCTBYIOIINX TEIL.

Bropoii 3akon HeroToHa.

N3mepenue cuit.

CrnoxxeHue CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmauu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOABEME U NAJCHUU.

CpaBHEeHUE CHII TPEHUS MMOKOS, KAUYEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBECHUS TBEPAOTO Teia. Buibl paBHOBECHSL.

Vyenuueckuii sxcnepumenm, 1abopamoptvle pabomul

N3yuenue nBuxeHus: Opycka no HakJIOHHOM IJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPYKUHE U
pe3MHOBOM 00pa3siie, OT uX Jepopmariuu.

UccnenoBanne ycnoBHil paBHOBECHS TBEPAOTO Tejla, HMEIOIIETO OCh
BpAILICHUS.

Tema 3. 3axonwl coxpanenus ¢ mexaHuke

Nmnynbc MartepualibHOM TOYKM (Te€ia), CUCTEMbl MAaTEPHAIbHBIX TOYEK.
Nmnynee cuiibl 1 M3MEHEHWE HMITYyJIbCAa TeJla. 3aKOH COXPAHEHHS MMITYJIbCA.
PeakTuBHOE ABUKEHUE.

Pabota cuiabl. MOIITHOCTH CHIIBI.

Kunernueckass sHeprusi MarepualibHOM Touku. Teopema 00 H3MEHEHUH
KMHETHYECKOU YHEPTUU.

IToteHuanbpHas SHEprusl. [ToTenuanbHas SHEprus YIpyro
neopMUpOBaHHOM  TIpyKWHBI.  [loTeHIManbHas  2HEprus Tejda  BOJHM3HU
MMOBEPXHOCTH 3EMIJIU.

IToTeHnmanbpHbIC u HEIIOTCHIIMAIBLHEIC CHJIBL. CBs3b paboThI
HEMIOTCHUHUAIBHBIX CUJ C U3MEHCHHUEM MEXAHWYECKOW SHEPIrHUM CUCTEMBI TEl.
3aKOH COXpAaHEHHUSI MEXaHUYECKOW YHEPIUH.

Yrupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCTpOWCTBA M MPAKTUUECKOE NMPUMEHEHHE: BOAOMET, KOMED,
MPYKUHHBIN UCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAHEHUS UMITYJIbCa.

PeakTuBHOE IBM)KEHUE.

[Tepexoa NOTEeHIIMATBHON SHEPTUHU B KHUHETUYECKYIO M OOpPATHO.

Yuenuuecxuii sxcnepumenm, rabopamopule pabomol

N3ydenune abCONIOTHO HEYNPYroro yjapa C MOMOIIBI JBYX OJIMHAKOBBIX
HUTSHBIX MasITHUKOB.

Uccnenosanue cBsizu pabOThl CUJIBI ¢ U3BMEHEHUEM MEXAHUYECKOW IHEPTrUut
TeJIa Ha PUMEPE PACTIKECHUS PE3UHOBOTO XKIyTa.

Pasznes 3. MonekyasipHas (pu3uka 1 TEPMOAUHAMUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHO-KMHETHYECKOW TEOPUU U MX OIIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBmxkenue. uddysus. Xapakrtep IBUKEHUS U
B3aMMOJICHMCTBUS 4YaCTHUIl BeIIeCTBA. MoJenu CTPOEHHUS Ta30B, XUIAKOCTEH U
TBEPJIBIX TET U 00BSICHEHHE CBOMCTB BEIECTBa HA OCHOBE 3THX Mojieliei. Macca u
pa3mepsbl Mosnekyn. Komnuectso Benectsa. IloctossHHas ABoranpo.

TermtoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp
Llenbcus.



Mopens  upeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSAPHO-
KMHETHUYECKOW TEOpUHM HAealbHOrO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpEIHEW KWHETMYECKOM SHEPrHM TEIUIOBOIO JBMKEHUs dvacTtul rasza. lllkana
temneparyp KensBuna. I'azoBble 3akoHbBI. YpaBHeHue MenneneeBa—KianenpoHa.
3akoH /lanbroHa. M3omponeccsl B UACAIbHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BelecTBa. ['paduueckoe mpencraBieHrne H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHHuuecKrue yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHHE: TEPMOMETP,
OapomerTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JIMCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUI.

OmnbiTel 10 1 HY3UN KUAKOCTEN U ra30B.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Mopaens onbita LlTepHa.

OnbITHI, JIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aHMOJICHCTBUA.

Mogens, HIUTFCTpUpyoIIas MpUpoay JABICHUS Ia3a Ha CTEHKU COCYya.

OneIThl, WUTIOCTPUPYIOIINE YpPaBHEHUE COCTOSHMS MJIEAIbHOTO Tasa,
U30IPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopuvle pabomul

Onpenenenne Maccel BO3AyXa B KJIACCHOW KOMHATE€ HA OCHOBE HM3MEPEHHUM
00bEMa KOMHATHI, JABJICHUS U TEMIIEPATypbl BO3AyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEX]ly TapaMETPAMH COCTOSHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoanHaMuueckasi cucrema. BHYTpeHHsIE sHEpPrusi TEPMOJAMHAMUYECKOM
CUCTEMBI U cioco0bl €€ n3meHeHus. KonnuecTBo TemioTsl U padota. BHyTpeHHsIs
DHEpPrusi  OJAHOATOMHOIO  HWJEaJbHOrOo  rasa. Buasl  Temionepegavyu:
TEIIONPOBOIHOCTh, KOHBEKIIUS, U3IyUYCHHUE. Y IeJIbHAs TEILIOEMKOCTh BEIIECTBA.
KonuyecTBo TemnoTsl pu TeIionepeiaye.

[lonsitTue 06 anmabatHom mporecce. I[lepBblii 3aKOH TEPMOAWHAMUKH.
[IpumeneHre TepBOTO 3aKOHA TEPMOJMHAMHUKHU K u3ompoieccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Btopoii 3akon TepmoanHaMuku. HeoGpaTuMoCTh MpoI1eccoB B MPUPO/IE.

TertoBele  mamuHbl.  [IpUHOUNBL  JEWCTBHS  TEIUIOBBIX  MAIIWH.
[IpeoOpazoBanusi SHEPruM B TEIUIOBBIX MamuHax. KoadduimeHT moiae3Horo
nerctBua TemoBol mamwuubl. [ukn KapHo u ero xo3(p¢uUUIMEHT MOIE3HOTO
JNEUCTBUA. DKOJIOTMYECKUE MPOOIEMbI TEMI0IHEPTETHKHY.



TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHUE: JIBUTATEllb
BHYTPEHHETO CropaHusi, ObITOBON XOJIOAUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHeHnne BHYTpEHHEH HSHEPTUM Tella MPU COBEPIICHUH PaOOTHI: BBUIET
npoOku u3 OyTBUIKM TOJl JIEWCTBHEM CKAaTOro BO3[yXa, HarpeBaHue s¢dupa B
JaTyHHOU TpyOKe myTéM TpeHUs (BUICOEMOHCTPALINS).

N3MeHeHne BHyTpeHHEH SHEpruu (TeMIepaTyphl) Tela Mpu Terionepeaaye.

OneIT To annabaTHOMYy pACIIMPEHUI0 BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Monenu napoBoil TypOUHBI, TBUTATEIIsI BHYTPEHHET'O CTOPaHUs, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

H3mepenue yaebHON TEIITOEMKOCTH.

Tema 3. Aepecammuvie cocmoanua eeuwecmea. Dazoevie nepexoovt

[TapooOpa3oBanue U KoHjeHcalus. Vcnapenue u kumneHue. AOCOMIOTHAS U
OTHOCHUTEIIbHAA BIIAXKHOCTh BO31yxa. HacelmeHHbld map. YaenbHas TeEILIOTA
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JABJICHUS.

Teépnoe teno. Kpucramnuyeckue u amopdHsie Tena. AHU3OTPOIHS CBONCTB
kpuctamioB. JKuakue kpucrtamibl. CoBpeMeHHblE MaTepuanbl. [lnaBrmenue wu
KpUCTayui3aIus. Y aenbHas TerioTa miasienus. Cyomumarusi.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuueckre YCTpOWCTBA U TMPAKTUYECKOE IPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KAUTOPUMETP, TEXHOJOTUU TMOJYYEHHSI COBPEMEHHBIX MaT€pHUalioB, B
TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoliCTBa HACKIIICHHBIX MTAPOB.

Kunenue npu noHU>KEHHOM J1aBJICHUMU.

CnocoObl U3MepeHUs BIAXKHOCTH.

HaGnronenue HarpeBanust ¥ 1iaBjieHUs KPUCTAJUTMYECKOTO BEIIECTRA.

JleMOHCTpalusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3mepenne OTHOCUTENBHOW BIAXKHOCTH BO3/1yXa.

Pa3znen 4. JaekTpoauHaAMHMKA
Tema 1. Inekmpocmamuka
DneKkTpu3anus Tel. OJEKTpUYEeCKHil 3apsia. J(Ba BuAAa 3IEKTPUUYECKHUX
3apanoB. [IpOBOJHUKH, TUANEKTPUKA W TOJYIPOBOJHUKH. 3aKOH COXpaHEHUs
ANEKTPUYECKOT0 3apsija.
B3aumopeiictBue 3apsinoB. 3akoH KyioHa. TodeuyHbIi 3JIEKTPUUECKU 3apsl.
Onektpuyeckoe none. Hamnpsok€HHOCTh  3nekTpuueckoro mois. [IpuHoun



CYyNEPHO3ULIMU IJIEKTPUUECKUX MOJeH. JIMHUKM HanpsKEHHOCTU 3JIEKTPUYECKOTO
OJISL.

Pabora cun  anektpoctatudyeckoro  moss.  I[lorenuman.  PasHocTh
nOTEHUNAIOB. [IpOBOMHMKM W AMDJIEKTPUKU B DJIEKTPOCTATUYECKOM  IIOJIE.
Jlusnextpruyeckas MpOHULIAEMOCTb.

OnekTpoéMkocTb. KonaeHncarop. DiIeKTpOEMKOCTh TIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHyKEHHOr0 KOHAEHCATOopa.

TexHu4yeckrue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: DJIEKTPOCKOI,
3JIEKTPOMETP, IJIEKTPOCTaTUYECKas 3allUTa, 3a3eMJIEHHUE 3JIEKTPOIpHOOpOB,
KOHJIEHCATOpP, KOMMUPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO 1 MPUHLIMI AEUCTBUS JIEKTPOMETPA.

B3auMmopenicTBrEe HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TTOJIE 3aPSAKEHHBIX TEN.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM IOJIE.

DneKkTpocTaTuyecKas 3aiuTa.

JIMDIEKTPUKH B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTb  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAAH
IIJIACTUH, PACCTOSHUS MEXAY HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCaTopa.

Yyenuueckuii sxcnepumenm, 1abopamopuvle pabomul

N3MepeHne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTpUYECKUd TOK. YCIIOBHSA CYIIECTBOBAHHUS 3JIEKTPUYECKOIO TOKA.
Uctounuku Toka. Cuna Toka. ITocTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma 11 yyacTka 1Enu.

DJIEKTPUYECKOE CONPOTUBIICHUE. Y IEIBHOE COINPOTUBJICHUE BEILIECTBA.
[TocnenoBarenpHOE, NApALIEIBHOE, CMEIIAHHOE COCIMHEHUE ITPOBOJHUKOB.

Pabora oamekTpuyeckoro Toka. 3akoH Jlxoyms—Jlenna. MomHOCTB
AJIEKTPUYECKOTO TOKA.

DJIEKTPOJABHKYILIAsl CHUJIA M BHYTPEHHEE COINPOTUBICHHE HCTOYHHMKA TOKA.
3akoH Oma /111 OJIHOM (3aMKHYTOM) 3JIeKTpryeckoi 1enu. KopoTkoe 3amMmbIKkaHue.

ONeKTpoHHass  NPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUSI METAILIOB OT TeMIlepaTypbl. CBEPXITPOBOAUMOCTD.

DIIEKTPUYECKHN TOK B Bakyyme. CBOMCTBA 3JEKTPOHHBIX TyYKOB.

[TonynpoBoIHUKH. CoOcTBeHHas " IIpUMECHAs IIPOBOJAUMOCTD
noJynpoBogHUKOB. CBoiicTBa p—n-nepexoja. [1oaynpoBogHIKOBbIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M  paciulaBax  dJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS TUCCOUHALUSA. DIIEKTPOIIN3.



DJIEKTpUYECKUT TOK B razax. CaMOCTOSTENbHBIA M HECAMOCTOSITEIbHBIN
pa3psan. Monuus. [Lnazma.

TexHuyeckrue yCTPOWCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIIEpPMETD,
BOJITMETP, PEOCTaT, HWCTOYHHMKM TOKA, OAJIEKTPOHArpeBaTelIbHbIE MPHOOPHI,
3JIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUSI, BAKYYMHBIN TUO/,
TEPMUCTOPBI U (POTOPE3UCTOPBI, OITYIIPOBOAHUKOBBIN U0/, FAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKa U HAPSKEHUS.

3aBUCUMOCTb COITPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOLIAJH TONIEPEYHOr0 CEUCHUS U MaTepuraa.

CmenianHoOE COEAMHEHNE POBOHUKOB.

[Ipsmoe w3MepeHHe DIEKTPOABMKYIIEW cwibl. KOpoTKoe 3ambIKaHHE
raJbBaHUYECKOI0 DJIEMEHTA U OLICHKA BHYTPEHHETO COIIPOTUBIICHUS.

3aBUCUMOCTb COIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOITUTOB.

HckpoBoit paspsaa U IpOBOAMMOCTB BO3/1yXa.

OnHOCTOPOHHSIS IPOBOAUMOCTD THOAA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydenune cMEmaHHOro COEIUHEHUS PEZUCTOPOB.

N3MmepeHne 3JIEKTPOABMKYIIEN CHUIIbBI MCTOYHUKA TOKA M €r0 BHYTPEHHETO
CONIPOTHUBIICHUS.

Habutoienue snexrponusa.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce OCylIECTBISETCS C
y4ETOM COACPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3CH C KypCaMH MaTEMATHUKH,
Onosnoruu, XMMHUH, reorpauu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAYy4YHOIO
NO3HAHMS: SBJICHHE, HAay4HbIH (hakT, rumoresa, (pusmueckas BeIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, FIKCIIEPUMEHT, MOJIEIMPOBaHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHUE CUCTEMbl ypaBHEHMM, JWHEWHas (QyHKIUA,
napabona, runepbosia, ux rpa@uKu U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKIIMU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO,
BEKTOPBI U UX IIPOCKLIUHA HA OCH KOOPJAMHAT, CJI0KEHUE BEKTOPOB.

Buonocus: mexaHndeckoe IBUKEHUE B KMBOW mpupoje, Aupdysusi, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUABI TEILIONEpPEIayu, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B KUBOU IPUPOJE.

Xumus: JUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, KUAKOCTEH M



ra3oB, d3JIEKTPHUYECKHE CBOMCTBA METAIUIOB, AJIEKTPOJMTHYECKAs AHCCOLIMALNA,
raJIbBaHUKA.

l'eoepacghus: B1aXXHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOJIB30BAHUEM MEXaHU3MOB,
y4€T TpEHHs B TEXHUKE, MOJIIUIHHUKHA, HWCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET U Jpyrue), JABUTATENb BHYTPEHHETO
CropaHusi, mapoBasi TypOuHa, ObITOBOM XOJIOJUIBLHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJIYYEHUS] COBPEMEHHBIX MATEpHAIOB, B TOM YKCJIE HAaHOMATEPHAIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYMHBI IIPUHTED, AIEKTPOHArpPEBATEIbHbIE npuodopkI,
3JIEKTPOOCBETUTEIIbHBIC MPUOOPHI, TATbBAHHKA.

11 KIIACC

Paznen 4. JjaeKkTpoaMHAMMKA

Tema 3. Mazcnummnoe none. In1eKmpoMacHUMHAA UHOYKUUA

[TocTosiHHBIE ~ MarHuThl.  B3auMomeNCTBHE  IOCTOSIHHBIX ~ MAarHUTOB.
MaruutHoe mone. Bekrop marHuTHOM UWHAYKOMH. [IpyHIMND cyneprno3uuun
MAarHUTHBIX noJyied. JIMHMKM MarHuTHOM WMHAYKIWU. KapTuHa NWHWUNA MarHUTHOM
WHIYKIHH TO0JISI TOCTOSHHBIX MAarHUTOB.

MarauTHoe TmOJ€ MPOBOJHMKA C TOKOM. KapTuHa JIHMHUH WHIYKUUAH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOrO0 MPOBOJHHUKA M 3aAMKHYTOTO KOJBLEBOTO
MPOBOJIHUKA, KATyIIKH ¢ TOKOM. OmnbIT DpcTeaa. BzanmoelicTBue NpoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJib U HaIlpaBJICHUE.

Cuna Jlopenua, e€ MOIyb U HanIpaBJICHUE. [[BUKEHHUE 3apsIAKEHHON YaCTHUILIbI
B OJHOPOJHOM MarHuTHOM mojie. Padora cuiel Jlopenna.

SIBneHne 3JEKTPOMArHUTHOM WHAYKUMH. IIOTOK BEKTOpa MAarHUTHOM
WHIYKIWAHW. OJIEKTPOABIXKYIAS CWIa HWHAYKUAH. 3aKOH 3JIEKTPOMArHUTHOU
uHaykuuu Qapanest.

BuxpeBoe »snexkTpuueckoe Tmosie. OIEKTPOJABHXKYIIAA CUla WHIYKIUU B
IIPOBOJIHUKE, IBHXKYILEMCS IOCTYNATENbHO B OJHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenua.

NHnykTUBHOCTB.  SIBIIEHME CaMOMHIYKIMHU. OJIEKTPOABHXKYIIAS — CHJA
CaMOUHIYKIIUU.

DHeprus MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHnueckre yCTpOMCTBA W TMPAKTUYECKOE TMPUMEHEHUE: TMOCTOSHHbBIC
MAarHUThbl, JJIEKTPOMArHUTHI, JSJIEKTPOABUIATENb, YCKOPUTEIU 3IIEMEHTAPHBIX
YacTULl, UHIYKIIMOHHAS 1€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE NEKTPOHHOTO ITyYKa MArHUTHBIM TOJIEM.

JIuHUM UHAYKIIUA MAarHUTHOTO TIOJISL.

B3aumopeiicTBre AByX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuibl JIopeHa Ha NOHBI DJIEKTPOJIATA.

SIBiIeHME ANTEKTPOMArHUTHON UHIYKIWH.

[IpaBuo Jlenua.

3aBUCHUMOCTb JJIEKTPOJABUKYIIEH CHIIBI MHAYKIHH OT CKOPOCTH MU3MEHEHUS
MAarHMUTHOTO MOTOKA.

SIBiIeHME CAMOMHIYKIIUH.

Vyenuueckuii sxcnepumenm, 1abopamoptvle pabomul

N3ydeHne MarHuTHOIO MOJIsl KaTYIIKU C TOKOM.

Hccnenoanue AeMCTBUS NOCTOSIHHOTO MArHUTA HA PAMKY C TOKOM.

UccnenoBanue siBieHUs 3JIEKTPOMATHUTHON UHAYKIIHH.

Paszpnes S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEOAHUA

Konebarenbnast  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KoJieOaHUSI.
INapmonnueckue konebanus. Ilepuox, wactora, amrmutyga v (aza KoneOaHUM.
[IpyXVHHBIM MasATHUK. MaTeMaTU4EeCKUM MasATHUK. Y PaBHECHUE IapMOHUYECKHUX
kosnebanwmii. [IpeBparenne sHepruu Ipu TaPMOHUYECKUX KOJICOaHUSX.

Koneb6arenbupiii  koHTYp. CBOOOJHBIE SJIEKTPOMATHUTHBIE KoJieOaHUS B
UJCIbHOM KOJieOaTeIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHUYEeCKUMHU U
ANEKTPOMATHUTHBIMU KoJieOaHusiMH. Dopmyna TomcoHa. 3akoH coOXpaHEHUs
SHEPIUU B UJICAJTLHOM KO0JIE0AaTEIbHOM KOHTYpE.

[IpencraBieHue o 3aTyxaroumux KojeOaHusAX. BrIHyX/IeHHbIE MEXaHHUUECKHE
kosneOanus. Pezonanc. BeiHyKeHHBIE 3JIEKTPOMarHUTHbIE KOJIEOaHMS.

[lepemennblii TOK. CHHYCOMJAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKa. AMIUIMTYJHOE W JEWCTBYIOIIEE 3HAYEHUWE CHIIBI TOKA U
HaIPSKEHMUS.

Tpancpopmarop. [IpousBoacTBo, nepeaada U NOTPEOICHUE IIEKTPUUECKOM
SHEPruu. DKOJIOTUYECKHE PHUCKU INPU MPOU3BOJACTBE ANEKTpodHEpPrun. KynbTypa
VCIIOJIb30BaHUs JIEKTPOIHEPIUH B ITIOBCETHEBHOM KU3HMU.

TexHuueckre yCTpOMCTBA U NPAKTUYECKOE ITPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, JUHUHU dJIEKTPOIIepeaay.

Jlemoncmpayuu

UccnenoBanne mnapamMeTpoB KoOJeOATEIbHONW CHUCTEMBI (MPYXKUHHBIA WITH
MaTeMaTU4eCKUI MasiTHUK).



HaGnronenue 3atyxaronmx KojieOaHui.

HccnenoBanue CBONCTB BBIHYKJICHHBIX KOJICOAHUM.

Habntonenue pezoHanca.

CBOOOHBIC AIEKTPOMATHUTHBIE KOJICOAHNS.

OcuminorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HANPSKEHUS OT BPEMEHU) IS
AJIEKTPOMATHUTHBIX KOJIeOaHUH.

Pe3onanc mnpu moOCIEeNOBATEIbBHOM COEAMHEHUU PE3UCTOpa, KaTYIIKU
WHJyKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY 3IEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopusle pabonvl

HccnegoBanue 3aBUCUMOCTH NEPUOJA MAJbIX KOJIEOAHUU Ipy3a HA HUTU OT
JUTMHBI HUTU U MaccChbl rpy3a.

UccnenoBanne mnepeMEHHOr0 TOKa B LENH W3  MOCJIEI0BATENIbHO
COEAMHEHHBIX KOHJEHCATOPA, KATYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60JIHbL

Mexannueckue BOJHBI, ycioBusi pacnpoctpanenusi. llepumoa. CkopocTb
pacnpocTpaHeHuss W JJuHa BoJIHBL [lomepeyHble W MOPOJOJIBHBIE BOJHBI.
Nurepdepenus u audpakiuys MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3JIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtauusi BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBoiicTBa
AJIEKTPOMATHUTHBIX BOJIH: OTpa)K€HUE, MpeJoMIIeHUE, MOIspu3anus, AUPpaKius,
untepdepeniusi. CKopocTh 3JIEKTPOMarHUTHBIX BOJIH.

[IIxana 3MeKTPOMArHUTHBIX BOJIH. [[puMeHeHue 3JeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBsI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAIOIIEH CPEJIbI.

TexHuyeckre yCTpPOMCTBAa M MPAKTHUUYECKOE MPUMEHEHUE: MY3bIKaIbHBIC
WHCTPYMEHTHI, YJbTPa3ByKOBasi AMArHOCTMKAa B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeIEBU30p, aHTEHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacpoCTPAHEHUE MTONEPEYHBIX U MPOAOJIbHBIX BOJH.

Konebmromeecs Teo Kak HICTOYHUK 3BYKa.

HaGnronenue orpaxeHus: U IpeoMICHUS] MEXaHUYECKUX BOJIH.

Habntonenue untepdepeninu u Audpakiiuu MEXaHUUYEeCKUX BOJIH.

3BYKOBOI pe30HaHC.

HaGnronenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYIOM U
4acTOTOM KOJeOaHUI.



UccnenoBanue CBOWICTB DJIEKTPOMArHUTHBIX  BOJIH: OTpakeHue,
npesioMiIeHUe, MoJaspu3anus, Judpakiuus, UHTepdepeHus.

Tema 3. Onmuxka

l'eomerpuueckas onruka. I[IpsmMonnHENHHOE pPacHpoOCTpaHEHUE CBETa B
omHOpoaHOM cpene. JIyd cBeta. TOUCUHBIN HCTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHbI OoTpaxkeHusi cBeta. [locTpoeHne n3zoOpaxeHuit B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeTa. 3aKOHBI MPEJIOMIICHUS CBEeTa. AOCOIIOTHBIN MOKA3aTelb
npenomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIl yrojg IOJIHOTO
BHYTPEHHETO OTPaKECHHSI.

Hucnepcus ceeta. CiaoxHbIi cocTtaB Oenoro cseta. LBer.

CoOuparomie u pacceuBaromiue JuH3bl. ToHkas nuH3a. DokycHoe
paccTositHUE W ONTHYECKas cuiia TOHKOW NuH3bL [locTpoeHue uzobOpaxeHuit B
coOMparolMX U pacceuBalolUX JMH3aX. DopMysia TOHKOW JUH3BI. YBeJIUYEHUE,
JABAEMOE JINH30M.

[Ipenensl MpUMEHUMOCTHA T€OMETPUUECKON ONTUKHU.

BonnoBass ontuka. HWurepdepenius cBera. KorepeHTHbIE HCTOYHHKH.
VYcaoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEpEpEHIIMOHHON
KapTUHE OT JIBYX CUH(a3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaknus cBeta. [udpakuuonnas pemérka. YciaoBHe HaOMIOACHUA
[JIaBHBIX ~MaKCUMyMOB TIpM NAJE€HUA MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonapuszauus ceera.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHUE: OYKH, JIyIa,
doToamnmapaT, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKIUOHHAS PEIIETKA, TOISIPOUS.

Jlemoncmpayuu

[IpsiMonuHEHOE pPacHpOCTpaHEHUE, OTPAKECHUE U IPEIOMIICHUE CBETA.
OnTtuyeckue mpudOpHI.

[TonHoe BHyTpeHHEE oTpaxkeHue. Mozenb CBETOBOA.

HccnenoBanue cBOMCTB M300paK€HUI B JTMH3AX.

Mopenu MUKpOCKOIa, TEIECKOIIA.

HaGnronenue nntepdepeninm cperta.

Habmronenue nudpakiuu ceera.

Habnronenue aucnepcuu cBeTa.

[Tomyyenne criekTpa ¢ MOMOIIBIO MPU3MBI.

[Tomyyenue cnexkTpa ¢ MTOMOIIBI0 TUMPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamopmvie padonivl



H3mepenune nokazaresns npeaoMIICHUs CTEKJIA.
HccnenoBanue cBONCTB H300paykKeHUH B JTMH3aX.
Habnronenue aucnepcuu cBeTa.

Paznen 6. OcHOBBI CIeNUAJIBHON TEOPHUHU OTHOCUTEILHOCTH
['paHnnbl  TPUMEHUMOCTHM  KJaccuyeckor  MexaHukd.  [locrymarsl
CIICIIMAJIbHOW TEOPUM OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOJIYJISL CKOPOCTH
CBETa B BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTH DUHIITEITHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKpAILCHHE
JUTAHBL.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHUIIbI.

CBsi3b MacChl C SHEPrUEN U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUs
ITOKOSI.

Paznen 7. KantoBas pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®oronsl. opmyna [1nanka cBsizu s3Heprun GOTOHA C €r0 YaCTOTON. DHEprus
Y UMITYJIbC (POTOHA.

OtkpeiTre u uccnenoBanue Gororpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dotorddexra. YpaBuenue DuHmTeitHa s poTodpdexra. «KpacHas rpanunay
dboTorddexra.

Hasnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHUYECKOE JICUCTBHUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE MPUMEHEHHE: (OTOIIEMEHT,
dboTomaTUMK, COJIHEUHAs OaTapesi, CBETOIUO.

Llemoncmpayuu

®otor(PpdeKT Ha yCTAaHOBKE C IIMHKOBOM IIACTHHOM.

HccnenoBanue 3akoHOB BHeEMIHETO (hoTodddexra.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccessHUIO o -4acTHII.
[Lmanerapnas moxpens aroma. Iloctymarel bopa. M3nyuenue wu mornounieHue
(OTOHOB MpU MEpexo/ie aToMa C OJHOIO YPOBHS SHEPIHMM Ha Jpyroi. Bunel
criekTpoB. CIIEKTp YPOBHEM 3HEPTrUy aToMa BOJIOPO/IaA.

BonnoBelie cBoiicTBa yactuil. Bonnsl ne bpoitnsa. KopryckynsipHO-BOJIHOBOM
Ty aliu3M.

CrnoHTaHHOE U BBIHYXJICHHOE U3Ty4YCHUE.

TexHuueckre yCTPOMCTBA M NPAKTHYECKOE NPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOM), Ja3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mognens onbita Pezepdopna.

Onpenenenne JIMHBI BOJHBI Ja3epa.

Habnronenue TMHeYaThIX CIEKTPOB U3IIyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusle pabonivl

Habnronenue nuHeiyaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIIHNE CIOKHOCTb CTpPOCHMs sapa. OTKpeITHE
pagnoaktuBHocTH.  OmnbiTel  Pesepdopaa mo  ompeneneHuro  cocraBa
paanoakTuBHOTO u3inydeHus. CpoiictBa anbda-, Oera-, TramMma-U3Iy4YEHUS.
BinmsiHne pagnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpblTUe  TpOoTOHA U HeWrpoHa.  HykinoHHas  Mogenb  sapa
I'eiizenbepra—Banenko. 3apsy sapa. MaccoBoe yucio sjpa. M30Torsbl.

Anb(a-pacnan. DNeKTpOHHBIM U TMO3UTPOHHBIA OeTa-pacnan. [‘amma-
U3JTydeHHe. 3aKOH PaIMOaKTUBHOIO pacraja.

DHeprus CBA3M HYKJIOHOB B sifjpe. SnepHble cuibl. JlegekT macchl sapa.

Anepnsbie peakuuu. [lenenue u cuHTE3 A1IEP.

Anepnsiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl W TEPCHEKTUBHI
AJIEPHOUN SHEPIeTUKU. DKOJIOTHYECKHUE ACIEKTHI SIIEPHON SHEPreTUKH.

DnieMeHTapHble YacTUIlbl. OTKPBITHE TO3UTPOHA.

Mertoabl HAOJIIOACHHS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHII.

®dyHaaMeHTaabHble B3aUMOJAEHCTBUA. EAMHCTBO (pu3nuecKoi KapTUHBI MUpA.

TexHuyeckue yCcTpoWCTBa U MPAKTUYECKOE MPUMEHEHME: TO3UMETP, KaMepa
Buinbcona, simepHbiii peakTop, aToMHas 6oM0a.

Jlemoncmpayuu

C4éTunK MOHU3UPYIOIIMUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvle padonul

UccnenoBanue TpekoB yacTull (110 roToBbIM (hoTorpadusm).

Pa3nen 8. DiieMeHTHI aCTPOHOMMHU M aCTPOPU3NKH

Oraribl pa3BUTHs aCTpoHOMUHU. [IpUKIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHE
aCTPOHOMHUMU.

Bun 3Bé3gHoro Heba. Co3Be3nusi, sipkue 3BE3AbI, IUIAHETHI, UX BUIUMOE
JBUKEHUE.

ConnedHas cucrema.

Connue. ConHeuHass akTMBHOCTh. Mctounuk sHeprunm CoiHIa M 3BE3J.
3BE31bI, UX OCHOBHBIE XAapAaKTEPUCTUKHU. JlnarpaMma «CHEKTpasbHBbIA Kjacc —
CBETUMOCTBY». 3BE31bl TIJIaBHOM MOCIEIO0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» JJIA 3BE3J TIJABHOM IIOCIIEOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue



3B&311. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOXKAEHUU U 3Bosronuu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3I.

Mnineunsin Ilyte — Hama [Nanaktuka. Ilonoxxenne u nBuxenue CoJiHIA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky u kBasapsl. UEpHBIE ABIPHI B SApax
rajgakTUK.

Bcenennas. Pacmmmpenne Beenennoii. 3akon Xa06:a. Paz0eranve rajgakTuk.
Teopus bonpioro B3psiBa. PeIMKTOBOE U3IIy4YEHHUE.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepewénnpie mpo6ieMbl aCTPOHOMUM.

Vuenuuecxkue nabnooenus

Habnronenuss HEBOOPYKEHHBIM TJ1a30M € HCIOJIb30BAHUEM KOMIBIOTEPHBIX
OPWIOKEHUHN I ONpEIeeHUs MOJIOKEHUS HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be311sd CEeBEpHOro MOJyIIapus U IpKUe 3BE3IBI.

Habmronenus B reneckon Jlynsl, manet, Mieunoro IyTu.

O0o01maromiee NOBTOPEHUE

Ponp ¢usuku u acTpoHOMHMM B DKOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJIbHOW M ATHYECKOM c(epax AEsITEeNbHOCTH YeJIOBEKa, POjib U MECTO (DU3UKHU
U aCTPOHOMHUHU B COBPEMEHHOM HAay4yHOU KapTHHE MHUPA, POJib (GU3UUECKONU TEOPUHU
B (OpPMHpPOBAHMU TPEJICTABICHUNA O (U3MUYECKON KapTUHE MHUpa, MECTO
¢u3nyecKoil KapTUHBI MHpa B OOIIEM PsIIy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IIPEJICTABICHUN O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce ocylecTBIsieTCs C
y4€TOM COAEPKATEIBHBIX MEXKIPEAMETHBIX CBA3CH C KypCaMH MaTEMATHUKH,
OuoJI0THH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meocnpeomemnvie nonsmusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAYy4YHOIO
NO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runoresa, (PU3MUECKas BEJIMYMHA, 3aKOH,
TEOpHsl, HAOIIOJEHUE, SIKCIEPUMEHT, MOJEITUPOBAHNUE, MOJEIIb, U3MEPEHHUE.

Mamemamuka: pelmieHUE CHUCTEMBI YPaBHEHUH, TPUTOHOMETPUUYECKUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl M MX NPOEKUHH HA OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
IPOU3BOJHBIC JJIEMEHTApPHBIX (YHKIUI, NPU3HAKK TOA00UsS TPEYroJbHUKOB,
ompe/ereHre MIOMIaAN IIIOCKUX GUryp u 00bEMa Tell.

buonocusa: »nekTpuueckue SBICHHS B JKUBOW MPUPOJE, KoJsieOaTelbHbIE
JNBWKECHUS B )KMBOM IIPUPOJIE, ONITUYECKUE SABJIEHUS B )KUBOU NMPHUPOJE, NEUCTBUE
paauanyy Ha )KUBBIE OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJ, KPUCTAJIMYECKas CTPYKTypa TBEPABIX
T€ld, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM PpEIIETKH, CHEKTPalIbHBIN
aHau3.



leoepachusi:  MarHuTHBIC TIOMIOCA 3€MJIM, 3JICKH MArHUTHBIX Py,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJCKaA3aHUE 3eMJICTPSCCHUI.

Texnonocusa: IJHWHWUW DIIEKTPOIIEpENAd, TEHEPATOpP IEPEMEHHOr0 TOKa,
AJEKTPOJIBUTaTENb, WHAYKUHWOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTteHHa, tenedon, CBY-meub, NMpOEKIIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJbBTATHBI OCBOEHHUA NPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHUA

OcBoenne ydeOHOro mpeamera «Duswka» Ha ypOBHE CpPEAHETO OOIIEro
oOpazoBaHusi (0a30BBIM YypPOBEHb) JOJKHO OOECIEUUTHh JTIOCTUIKEHHE CIIETYIOIIUX
JMYHOCTHBIX, METAMPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

JINYHOCTHBIE PE3YJIbTATHI

JIngyHOCTHBIE PE3yJIbTaThl OCBOCHUSI YUeOHOTro npeaMera «Pu3nka» T0TKHBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTPECHHEH TO3WIMEH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHMX  YOEXICHUH, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHUMCKOro OOIIECTBa, PACHIMPEHUE KU3HEHHOTO
ONBbITA W OMbITA JICITEILHOCTH B MPOIIECCE peaii3allii OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEJIbHOM JESITEILHOCTH, B TOM YHUCJIC B YaCTH:

1) rpaskIaHCKOr0 BOCIIUTAHMSA:

c(hOpPMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMU 00YUYaAIOIIETOCSd KaK aKTUBHOTO U
OTBETCTBEHHOTO WJICHA POCCHIICKOTO OOIIECTBA;

NPUHATHE  TPATUIMOHHBIX  OOIIEYETOBECYECKMX T'YMAaHUCTUYECKUX M
JEMOKPATHUECKUX IIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO JEATEIbHOCTh B MHTEpPECAX Tpa)JaHCKOTO
o0IIecTBa, y4acTBOBAaTh B CAMOYIIPaBICHUU B 00pa30BaTeILHON OpraHU3allny;

YMEHHE B3aMMOJICHCTBOBATH C COIIMAIBHBIMU HHCTUTYTAaMH B COOTBETCTBHH C
uX QYHKIUSIMUA U HA3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHON 1 BOJOHTEPCKON NEATEIbHOCTH;

2) NaTPMOTUYECKOT0 BOCIIUTAHHUS

c(hOpMHUPOBAHHOCTH poccuiickoi IPaKJIaHCKOM HUJIEHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHUHCKHUX YUEHBIX B 00JIaCTH (DU3UKH M TCXHUKH,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, STUYECKOTO TTOBEICHNUS,

CIIOCOOHOCTh OIIEHUBATh CHUTYAI[MI0O U TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPHUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
NEeATeIbHOCTH YUEHOTO;

OCO3HAHME JINYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO OYAYIIETo;

4) 3¢TeTHYECKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOILICHHE K MUPY, BKIIFOYasi 3CTETUKY HayYHOTO TBOPUYECTBA,
npucCyIiero Gu3nyecko HayKe;



5) Tpy10BOr0 BOCIIUTAHMSA:

UHTEPEC K pa3In4HbIM cpepaM Npo(hecCHOHATBHOM IEeSATENbHOCTH, B TOM
YHUCJIE CBSI3aHHBIM C (DU3UMKOM M TEXHUKOH, YMEHHE COBepLIaThb OCO3HAHHBIN
BbIOOp Oyaymieit mpodeccuu 1 peain30BbIBaTh COOCTBEHHbBIC KU3HEHHBIC TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHUIO U caMOOOpa30BaHHIO B 00JIaCTH
(U3MKH Ha NPOTSKEHUU BCEW KU3HU;

6) 3K0J10rM4eCKOro BOCIIUTAHMSA:

c(OPMUPOBAHHOCTh HKOJIOTMUYECKON KYJIbTYPBl, OCO3HAHHE TJ100aIbHOTO
XapakTepa 3KOJOTHUYECKUX MPooIeM;

IUTAHUPOBAHUE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUA LIEJIEW YCTOMYMBOTO Pa3BUTHS YEIOBEYECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH HKOJOTMYECKOM HAaIpaBICHHOCTH Ha
OCHOBE UMEIOIIMXCS 3HaHUH 10 (PU3HKE;

7) e HHOCTH HAYYHOI'0 MO3HAHMSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3UUECKOIN HAYKH;

OCO3HAHME LIEHHOCTH HAay4YHOM JEATEIbHOCTH, TOTOBHOCTH B IIpOLECCE
U3ydyeHus  (QU3MKM  OCYUIECTBJIATh  NPOEKTHYIO U MCCIEIOBATEIbCKYIO
NEeATEbHOCTh MHAUBUIYAIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIbBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE JeiicCTBUSA
Ba3oBble Jjoruueckue AeiicTBUA:
CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyaIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEeNENATh 1EIH ACATEIBHOCTH, 3aJ1aBaTh IMapaMEeTpPbl W KPUTEPUU HX
JIOCTHKECHHS,
BBISBISAITH  3aKOHOMEPHOCTM W MPOTHUBOPEUMSI B  pacCMaTPUBAEMBIX
(bUBUYECKUX SBICHUSX;
pa3pabaThiBaTh IJIaH PEIICHHS MPOOJEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepHuaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTh  KOPPEKTHUBBI B  JICSITEIBHOCTh, OILICHUBaTh COOTBETCTBUE
pEe3yNbTATOB LENSIM, OLICHUBATh PUCKU MOCIIEACTBUN AEATEIbHOCTH;
KOOPJAMHUPOBATh M  BBHIOJHATH pabOTy B YCIOBUAX  peallbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOT'O B3aMMOICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
ba3oBble uccieaoBaTe/bCKHeE TeiiCTBUSA:
BJIAJICTh HAYYHOW TEPMHUHOJIOTHEN, KJIIOYEBBIMU ITOHATUSIMH M METOJIaMHU
(bU3UYECKON HAYKH;



BJa/IeTh HaBbIKaMH y4eOHO-HUCCIIEI0BATENbCKONW U MPOEKTHON AESITEIbHOCTU
B 00s1acT (PU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHHs 3a7ad (U3MUYECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IHMYHBIX
METOJIOB MMO3HAHUS;

BJa/J€Th BHUJAMU JI€ATEIBHOCTH 110 IMOJYYEHHIO HOBOI'O 3HAHUS, €ro
UHTEpIpETaluy, MNpeoOpa3oBaHUI0 M MPUMEHEHUI0O B Pa3JIMYHBIX Y4YeOHBIX
CUTYaIMsIX, B TOM YKCJIE ITPU CO3/IaHUH YUEOHBIX MPOEKTOB B 001acTH (PU3UKH;

BBISIBJISITH  IPUYUHHO-CIICACTBEHHBIE CBSI3M W aKTyalM3UpOBaTh 3ajadvy,
BBIIBUTaTh TUIOTE3y €€ pelIeHMs,, HaXOAMTb apryMEHThl Uil J0Ka3aTelbCTBa
CBOUX YTBEPXKJICHHI, 3a1aBaTh NapaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3WPOBATh TOJYYEHHBIE B XOJ€ pEIICHUS 3aJadud Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (OpMyIUpOBaTh COOCTBEHHBIE 3aJadyd B 00Opa30BaTEIbHOM
JEeSITeIbHOCTH, B TOM YHCIIE TIPU N3YYCHUH (PU3HUKY;

JaBaTh OLIEHKY HOBBIM CHTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

yMETh TMEPEHOCUTh 3HaHWA 10 (U3MKEe B TPAKTUYECKYIO OO0JIACTh
KU3ZHENIEATEIbHOCTH;

yMETh UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTeH;

BBIJIBUTaTh HOBBIE UJIEH, MPEJIaraTb OPUTHHAIbHbIE MTOAXOAbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, J0IYyCKAIOIINE albTepHATUBHBIEC PEILICHUSI.

Pa6ora ¢ unpopmaumeii:

BJIa/IeTh HABBIKAMH TMOJIy4YeHUs WHGOpPMAIUU (PU3NIECKOTO CONCPIKAHUS U3
UCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBIATH MOWCK, aHaJH3,
CUCTEMAaTHU3alMI0 U HHTEpIpeTanuio MHGOOPMALMK Pa3IUYHbIX BUAOB U (POpM
Ipe/ICTaBIICHUS,

OILICHUBATbH JJOCTOBEPHOCTH HH(POPMAIIHH;

UCTIOJBb30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M  KOMMYHHMKAIIMOHHBIX
TEXHOJIOTMH B pElIeHHMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpraHU3al[MOHHBIX
3ajmay ¢ coOmogeHueM TpeOOBaHMN HPrOHOMHMKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, PECypcocOepexeHMsl, TMPaBOBBIX M  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOrO COJEp’KaHUS B pa3IUYHbIX (opMarax ¢
y4€TOM Ha3HAYeHUS] UHPOPMALIMU U LEIEBOM ayIUTOPHUH, BEIOUpAsi ONTUMAIIbHYIO
¢dbopMy mpeacTaBIeHUS U BU3yalnu3alliu.

KoMMyHHKATHBHbIE YHHBEPCAJIbHbIE YUeOHbIE TeliCcTBHUS:
OCYIIECTBIIATH 00IIEeHNEe Ha YpOKax (PM3UKH U BO BHEYPOUHOU JIEATECITLHOCTH;
pacmo3HaBaTh TMPEANOCHUTKH  KOH(MIWUKTHBIX CUTyallMd W CMSAT4aTh
KOH(DIIUKTHI;



pPa3BEPHYTO M JIOTMYHO H3JIaraTb CBOKO TOYKY 3pPEHHsI C MCIOJBb30BAHUEM
A3BIKOBBIX CPEJICTB;

NIOHUMATh U MCHOJIB30BAaTh MPEUMYILIECTBA KOMAHIHOW W WHIWBUILYAIBHOU
padoTHI;

BbIOMpaTh TEMAaTHKY W METOJIbI COBMECTHBIX AEHCTBHM € y4éTOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJIJIEKTUBA;

IPUHUMATh L€  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPAWHUPOBATh JACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBHUM,
pacnpenenartb poid ¢ y4€TOM MHEHHMH Y4YaCTHHKOB, OOCYXKIaThb pe3yJbTaThl
COBMECTHO paboThI;

OLICHMBATh KA4e€CTBO CBOEr0 BKJAJa M KaXJOr0 y4YaCTHUKA KOMAaHIbl B
o0uii pe3ysbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

peajgaraTb HOBBIE IIPOEKTHI, OLIEHWBATh HJEHW C IIO3WLHH HOBU3HBI,
OPUTHHAIBHOCTH, MIPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh TMO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B PAa3JIUYHBIX
CUTYalUsX, IPOSBIIATH TBOPYECTBO U BOOOPAKEHUE, OBITH HMHUITUATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSATENILHO OCYIIECTBIISATh MMO3HABATEIbHYIO JICSITENILHOCTh B 00JAaCTH
GU3MKM W acCTPOHOMHH, BBISBIATH MPOOJIEMbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a/1a4H;

CaMOCTOSITENIbHO COCTABJIATh IUIAH PEIICHUS PACUETHBIX W KaYECTBEHHBIX
3a/1a4, TUTaH BBIMOJHEHUS MPAKTUYECKON PaOO0THI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTECHUN;

JaBaTh OLICHKY HOBBIM CUTYaIIHsIM;

pacuupsaTh paMKU y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEANIOUYTECHU;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTUpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO JPYAMLIMUA B 00JacTU
(U3HKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBINA YPOBEHbD.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBHI B JIEATEIILHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LENISIM;

BJIAJCTh  HABBIKAMH  TIO3HABATEIhHOM  peduieKCMW  Kak  OCO3HaHMUS
COBEpILIAEMbIX JIEUCTBUI M MBICIUTEIBHBIX MPOLIECCOB, WX pE3yJbTaTOB U
OCHOBAHUM;

WCIIOJIB30BaTh MPUEMBI pe(PIIEKCUU TSI OLICHKU CUTYaIluH, BEIOOpa BEPHOTO
peuieHus;



YMETh OLIEHUBAaTh PHUCKM U CBOEBPEMEHHO IPUHHUMATh pPEIICHUs M0 UX
CHUKEHUIO;

NpPUHAMATh MOTHUBBI W apTryMEHThl JPYTHX TpU aHalu3e pe3yJbTaToB
JeSITeNIbHOCTH;

IPUHUMATh ce0sl, MOHUMAsi CBOM HEIOCTaTKU U JOCTOMHCTBA;

OpUHUMATh MOTHUBBI W apryMEHTBhl APYrUX MpH aHalu3e pe3yibTaToB
JeSITeIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIINOKH.

B mpouecce nocTtuxkeHHUs! JIMYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMbI
no ¢u3uKe IS YPOBHS CpPEIHEro o0Imero oOpa3oBaHUs Yy OO0ydYarOUIUXCs
COBEpIICHCTBYETCS HMOIIMOHAIIbHBIH UHTEIJICKT, IpenoararoInii
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOUIETO CIOCOOHOCTh TOHUMATh CBOE 3MOLMOHATIbHOE
COCTOSIHME, BUJIETh HAMPABICHUS Pa3BUTHUsI COOCTBEHHOM AMOIIMOHAILHOMN cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHMs, BKJIIOYAIONIETO CAMOKOHTPOJb, YMEHHE MPHUHUMATH
OTBETCTBEHHOCTb 3a CBOE TIOBEJEHHE, CIOCOOHOCTh aJaNTHUPOBATHCA K
SMOIIMOHAJILHBIM U3MEHEHUSIM U TIPOSIBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKJIIOYAIOIIEH CTPEMIIEHUE K JTOCTHKECHUIO LIENIH U
yClexy, ONTUMHU3M, MHHUIIMATUBHOCTb, YMEHHE JIEHCTBOBATh HCXOMS W3 CBOMX
BO3MO>KHOCTEH;

SMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AMOIIMOHAIIEHOE COCTOsTHUE
APYTUX, YYUTBIBATh €ro MpPH OCYIIECTBICHHUH OOMICHHUS, CIIOCOOHOCTh K
COUYYBCTBHIO U CONIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIFOUYAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIIECHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSIBIISITH HHTEPEC U pa3peliaTb KOHPIUKTHI.

HPEIMETHBIE PE3YJIBTATHI

K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y O0YYAIOUINXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTO (U3UKU B (POpMUPOBaAHUU
COBPEMEHHOW HAy4YHOW KapTHUHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKOU IEATENBHOCTH JIFOJEH;

YUUTHIBaTh TPaHUIBl MPUMEHEHUS W3YUYCHHBIX (U3NYECKUX MOJEIIeH:
MaTepHalibHasi TOUKa, MHEpIUaIbHas cUcTeMa OTcuéra, abCONMIOTHO TBEPAOE TEIO,
UICATbHBIN ra3, MOJEIN CTPOEHUS T'a30B, JKUIKOCTEH M TBEPIBIX TEN, TOUCUHBIN
ANEKTPUYECKUH 3aps]] NPU PEIICHUH (PU3NYECKHX 3a/1ay;

pacrno3HaBaTh (pU3NUYECKHUe SIBICHUS (IIPOLECCH) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUHM CTPOCHHMS BEIIECTBA U



IEKTPOJUHAMUKHN:  PAaBHOMEPHOE M  PAaBHOYCKOPEHHOE  IPSIMOJIMHEHHOE
IBW)KEHHE, CBOOOJHOE TMaJeHUE Tell, ABW)KEHHE 110 OKPYXKHOCTH, HHEpLus,
B3auMoJielicTBue Tel, Tuddy3us, OpOyYHOBCKOE JBHXEHUE, CTPOCHUE >KUAKOCTEH
Y TBEPABIX TEJI, U3MEHEHUE 00bEMA TEJ IPU HATPEBAHHUHM (OXJIAXKIEHUH ), TEILIOBOE
paBHOBECHE, WCIIAPEHUE, KOHACHCAIMs, IUIABJIICHHE, KPUCTAJUIM3alus, KHUIICHUE,
BJIQXKHOCTH BO3/yXa, [TOBBIIICHHE JABJICHMS T'a3a [IPU €ro HArpEBaHUU B 3aKPBITOM
cocyle, CBSI3b MEXKIy IapaMeTpaMu COCTOSIHMA Tra3a B HM30IpOlieccax,
AIIEKTPHU3ALUS TEN, B3aUMOIECICTBUE 3apsI0B;

ONUCHIBATh MEXAHWYECKOE JIBUKEHHUE, UCIONIb3Yys (PU3NUECKHE BEINYUHBIL:
KOOpJMHATa, IyTh, IIEPEMEIICHHUE, CKOPOCTb, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC T€Jla, KUHETUYECKasl dHEeprusi, NOTCHIHAIbHAs SHEPrusi, MEXaHHYecKas
paboTa, MexaHMYecKas MOIIHOCTh; IpPU OINWCAHWKM MPaBUIBHO TPAaKTOBATh
(U3NYECKU CMBICT HCHOJB3YEMBIX BEJIWYUH, WX OOO3HAYEHUS M EAUHMIIBI,
HaXoAUTh (OPMYJIbI, CBA3BIBAIOIINE JaHHYI (PU3UYECKYIO BEJIUUHUHY C JPYTUMHU
BEJIMYMHAMU;

ONKCHIBATh HM3YyYEHHBIE TEIUIOBBIE CBOMCTBA TE€1 M TEIJIOBBIE SIBICHMS,
UCTOJNb3ysl (U3MYECKHE BEIUYMHBL: JaBJICHWE Tras3a, TemIepaTypa, CpeaHss
KMHETHYECKasl DHEPIUsl XaOTHYECKOr0 JBMIKECHUS MOJIEKYJI, CpEeAHEKBaApaTUIHAas
CKOpPOCTb MOJIEKYJI, KOJMYECTBO TEIJIOThl, BHYTPEHHsA 3HEprus, paboTa rasa,
KOO(QGUIIUEHT TOJIE3HOTO JEHCTBUS TEIJIOBOTO JIBUraTeNs; IpPHU ONHUCAHUU
OPaBWJIBHO TPAaKTOBAaTh (U3UYECKUN CMBICH HCHOJb3YEMBIX BEJIUYMH, HX
0003HAUYEHUd W EIUHULBL, HAXOAUTh (OPMYJIbI, CBA3BIBAIOIINE JIAHHYIO
(U3HYECKYIO BEIUYHUHY C IPYTUMH BEIMYMHAM;

ONKCHIBATh U3YUYECHHBIE FIEKTPUUECKUE CBOMCTBA BEIIECTBA U JJIEKTPUUECKHE
ABJIEHUS (IIPOLIECCHI), UCTIONB3Ysl (PU3MUECKUE BEIMYUHBL: 3JIEKTPUUYECKHUI 3aps,
ANEKTPUUECKOE I0JIE, HANPSKEHHOCTD OIS, IIOTEHINAJ, Pa3HOCTh IIOTEHLNAJIOB;
Opy ONHUCAHMM TPABWIBHO TPAKTOBATh (PU3UYECKHM CMBICI HCIOJIb3yEMBbIX
BEJIMYMH, MX OOO3HAUCHHMS U EIAMHMIIBI; YKa3blBaThb (POPMYJIbI, CBSA3BIBAIOIINE
JaHHYIO (PU3MYECKYI0 BETUUYHMHY C IPYTUMH BEJIMYMHAMY;

aHAJIM3UPOBATh (PU3NYECKUE MPOLECCHl U SBJICHUS, UCIONIB3Ys (PU3HUECKUE
3aKOHBI U IIPUHIUIIBL: 3aKOH BCEeMUPHOTO TArorenus, I, II u III 3akonsl HeroTOHa,
3aKOH COXpPAHEHUsI MEXAHMYECKOW D3HEPruu, 3aKOH COXPAHEHUs HMIIYJIbCa,
OPUHIMUI CYNEPIO3ULIUHA CHWJI, NPUHLUUI PABHONPABUS WHEPLHUAIBHBIX CUCTEM
OTCUéTa, MOJIEKYJSIPHO-KMHETUYECKYK) TEOPUIO CTPOCHHMs BEIECTBA, Ia30BbIE
3aKOHBI, CBA3b CPEIHEH KMHETUYECKON PHEPrUu TEIIOBOTO JBUKEHUS MOJIEKYII C
a0COJIIOTHOM TeMIepaTypoi, MEepBbIA 3aKOH TEPMOAMHAMHUKH, 3aKOH COXPAHEHHS
JIEKTPUYECKOr0 3apsia, 3akoH KylloHa, mpu 3TOM pasinyaTh CJIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE M YCIIOBUS (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATh OCHOBHBIE NPHUHLMIIBI JEHCTBUS  MalllMH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3ianyaTh YCJIOBHUsS UX OE30MACHOTO HCIIOJIb30BAHUS B
TIOBCETHEBHOM KU3HHU;

BBIMOJHATh JKCHEPUMEHTHI MO HCCIEAOBAHUIO (PU3UYECKUX SIBICHUU U
IIPOLIECCOB C MCIIOJIB30BAHUEM IIPSMBIX M KOCBEHHBIX HM3MEPEHUH, IPHU 3TOM
(¢opMynupoBaTth npobOiieMy/3ajadyy M TUIOTE3y YYEOHOro HSKCIEpHUMEHTa,
coOUpaTh YCTaHOBKY M3 MPEJIOKEHHOTO O000pYIOBaHUS, MPOBOAMTH OMBIT U
(GbopMyIUpOBaTH BHIBOJIBI;

OCYIIECTBJISATh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEIUYHH, IPU
STOM BBIOMpaTh ONTHUMAJIbHBIN CIIOCOO M3MEPEHMs] U HUCIOJIb30BaTh M3BECTHBIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh  3aBUCHUMOCTH  MEXIy  (QU3MYECKUMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHHUH, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(uKCcHUpOBaTh pPE3yJbTaThl MOJYYEHHOM 3aBUCUMOCTU (U3NYECKUX BEJIWYUH B
BUJI€ TAOJIUI U TpapUKOB, A€NaTh BEIBOABI IO pe3ybTaTaM UCCIIEI0BAHMUS;

coboaaTh npasuiaa 0€30MacHOTO TpyJa MNpH MPOBEACHUM UCCIETOBAHUI B
pamKax y4yeOHOro SKCIEepUMEHTa, Y4eOHO-HCCIIEeOBAaTeIbCKOW U MPOEKTHOU
JESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000pya0BaHuU4;

pemate pacu€THbIe 3aJayd C SBHO 3aJaHHOW (DU3MUYECKON MOJEINbIo,
UCTOJb3Yys (PU3MUECKUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHaJIW3a YCJIOBUA 3a/1a4u
BbIOMpaTh (PU3UUECKYIO MOJENb, BBIACHATh (PU3MUECKUE BEIUYHUHBI U (HOPMYIIHI,
HEeoOXonuMble NIl €€ pEelleHUs, TPOBOAUTh PacUEThl M OLIEHUBATh PEaJIbHOCTD
MOJy4YE€HHOTO 3HauUeHUs (PU3HUECKON BEIMYUHBL;

peniaTh Ka4eCTBEHHbIE 3a/1a4l: BBICTPAUBATh JIOTUYECKU HEITPOTHBOPEYUBYIO
LENOYKY PacCyk JE€HUH C ONOpOH Ha H3YUYCHHBIE 3aKOHbI, 3AKOHOMEPHOCTH M
dbu3uYecKue sIBICHUS;

UCTIONBb30BaTh  MpPH  pPEIIEHUH  ydyeOHBIX  3aJady  COBpPEMEHHBIC
MH(POPMAILIMOHHBIE TEXHOJIOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U NPEICTABICHUS y4eOHOW U HAYyYHO-NOMYJISIPHON MH(OpMAIMH, [TOJyYEHHOH U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAIIM3UPOBATH MOJy4aeMyto HH(POpMaLUIO;

IPUBOJUTH MPUMEPHI BKJIaJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYXKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOMN KU3HU
i obecrieyeHus: 6€30MacHOCTU MPH OOpaIEHUH ¢ MPUOOPAMH U TEXHUYECKUMU
yCTPOMCTBAMHU, JUIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUSI HOPM SKOJIOIHYECKOI0
IIOBEJICHUS B OKpYXaloLIeH cpee;



paboTath B TpYIIE C BBHINOJHEHUEM pPa3UYHBIX COIMAJIBHBIX POJICH,
IUTAHUPOBATh pabOTy TPYNIbl, PAUMOHAIBHO pacHpenessiTb OO0sI3aHHOCTH U
MJIAHUPOBATH JICSATEIBLHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLCHUBATH
BKJIaJ] KQXJI0TO U3 YYACTHUKOB TPYIIIbI B PEIICHUE pacCcMaTpUBAEMOU MPOOIEMBI.

K konmy oOyuenus B 11 kjacce mpeamMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTb CPOPMUPOBAHHOCTH Y 00YUAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B NPAKTUYECKON AEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
(bu3HUecKoi KapTUHBI MUPA;

YUUTBIBATh TPAHUIIBI TPUMEHEHHUS U3YYCHHBIX (UBUYECKUX MOJACINECH:
TOYEUHBIN ANEKTPUUECKUH 3apsl, JIyd CBETa, TOUCUHBII UCTOUYHUK CBETA, siepHAas
MOJIeNIb aTOMa, HYKJIOHHas MOJENIb aTOMHOIO Sijpa MpH PEHICHUH (PU3NIECKUX
3azay;

pacrno3HaBath (U3UYECKUE SBICHUS (MPOLECChI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJICKTPOJIMHAMHUKYU M KBAaHTOBOU (DM3MKHU: DJICKTPUUECKAs MMPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JEHCTBUSl TOKA, B3aUMOJICUCTBUE
MarHuTOB, DJIGKTPOMAarHUTHasT WHAYKIUSA, JEHCTBUE MAarHUTHOTO TMOJS Ha
MPOBOJHUK C TOKOM M JBIKYIIUUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPAcCIpPOCTPAHEHUE CBETa, OTPAXKEHUE, MPETOMIIECHUE,
uHTeppepeHus, audpakuus W MOOJApU3alUsg CBETa, JUCIEPCUs CBETa,
dboToanekTpudeckuit 3pdext (porodrddekT), cBeTOBOE NaBIeHUE, BOSHUKHOBEHUE
JUHENYaToro CHeKTpa aToMa BOJOPOJA, €CTECTBEHHas M HMCKYCCTBEHHas

PAANOAKTUBHOCTD,
OIIKMCBhIBATb HM3YYCHHBLIC CBOMCTBA BCIICCTBA (BJ'ICKTpI/ILIeCKI/Ie, MAardMTHBIC,
OIITHYCCKHUC, SJICKTPUICCKYIO MMpOBOANMOCTD Pa3JIMYHBIX CpC,Z[) 141

ANIEKTPOMATHUTHBIE SABJIEHHS (IIPOLIECCHI), UCHOJIb3Ysl (PU3MUYECKHe BEIUYHMHBIL:
NIEKTPUYECKUN 3apsl, CHJIA TOKA, DJIEKTPUYECKOE HANPSDKEHUE, DJIEKTPUYECKOE
COTIPOTHUBIIEHUE, PAa3HOCTh MOTEHIIMAJIOB, JJIEKTPOABIIKYIIAs cuia, paboTa TOKa,
MHAYKIOUS MAarHUTHOTO Iojs, cuia Awmmepa, cuna JlopeHna, MHIAYKTUBHOCThb
KATYIIKH, DHEPrusl JJIEKTPUYECKOTO M MArHUTHOrO IMOJEH, MEPUOJ U YacToTa
KoneOaHuil B KojebaTeIbHOM KOHTYpe, 3aps] W Cuila TOKa B IIpoOIEcce
FapMOHMYECKHUX JJIEKTPOMATHUTHBIX KoJieOaHWi, (OKYCHOE pacCTOsIHUE U
ONTHUYECKAasl CHUJIa JIMH3bl, NPU ONUCAHUM HPABWIBHO TPAKTOBATH (PU3NYECKUI
CMBICII HCIMONb3YEMBIX BEJIMYMH, UX OO0O3HAYEHUS W E€IUHULBI, YKa3bIBaTh
GopMyInbl, CBS3BIBAIOIIME JAHHYIO (U3UUECKYI0 BEIMYMHY C JPYTHUMH
BEJINYMHAMU;

OIUCBHIBATh M3YyYECHHBIC KBAHTOBBIC SBICHHUSA M IPOLECCHI, HCIOIb3Ys
(u3ruecKre BEIMYUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTUsI U UMITYJbC (POTOHA, IEPUOJI TIONypaciaia, SHEPTHsl CBsI3U
aTOMHBIX SIIEpP, MNPU OINUCAHUU TPABWIBHO TPAKTOBAaTh (PUIWYECKUA CMBICIT
UCIIOb3YEMbIX BEJIUYUH, MX O0O3HAYEHUS] U EIUHHUIIBI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIONIME JIAHHYI0 (U3WYECKYI0 BEJIMYMHY C JAPYTMMH BEITUYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BEINYUHBI,

aHAIM3UPOBaTh (PU3MUYECKHE MPOIECCHl U SIBJICHHUS, UCIOJIb3Ys (PU3NYECKHE
3aKOHBI ¥ NMPUHLMINBL: 3aKOH OMa, 3aKOHBI MTOCIEA0BATEIBLHOIO U MapAJIEIBbHOIO
COCIMHEHU NPOBOJAHUKOB, 3aKOH Joyns—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIHMH, 3aKOH MPSMOJUHEUNHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, YpaBHEHHE OWHIITEHHaA /st doTtodrddexra,
3aKOH COXPAHEHWs JHEPIUH, 3aKOH COXPAaHEHUs HMMITYJIbCa, 3aKOH COXPAaHEHUS
AIIEKTPUYECKOTO 3apsia, 3aKOH COXPAaHEHMS MacCOBOIO 4ucCia, Mmocrynarsl bopa,
3aKOH PaJIMOAKTHUBHOTO pacmnaja, Ipyu 3TOM pas3linyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa, €ro MaTeMaTHYEeCKOE BBIPAKEHHE U YCJIOBHS (TpaHUlBl, 00JacTH)
PUMEHUMOCTH;

ONpEeIeNIATh HAMPABICHUE BEKTOPA UHIYKIIMK MarHUTHOTO MOJISI TPOBOJAHUKA
C TOKOM, cuJibl Amriepa u cuibl JlopeHua;

CTPOUTh W OINKCHIBATH H300pa)KEHUE, CO3/1aBaEMOE€ IIJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJIHATDh JKCIEPUMEHTHI TI0 HCCIICOBAHUIO (DU3UYECKUX SIBICHUU W
MPOLIECCOB C HCIOJIb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU 3TOM
dbopMmynupoBath MnpobieMy/3aadyy M TUIOTE3y Y4eOHOro JKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEJI0KEHHOTO 000pY/IOBaHUS, MPOBOAMUTH OIBIT U
(GbOopMyIMpPOBATh BHIBOIHI,

OCYIIECTBJISTH MPSIMbIE U KOCBEHHBIE U3MEPECHHS (PU3NUYECKUX BEIUYHH, TIPH
STOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEpPEHHUs W HUCIOJIb30BaTh W3BECTHBIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIE0BAaTh 3aBUCUMOCTH (DU3WYECKUX BEIUYUH C HCIOJIb30BaHUEM
OpSIMBIX M3MEPEHWI: MPU OSTOM KOHCTPYMPOBATh YCTAaHOBKY, (PUKCHPOBATh
pe3yibTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BHUAE TAOIUI U
rpaduKoB, AeNaTh BHIBOJBI 10 pe3yJIbTaTaM UCCIEAOBAHMS;

coboaaTh npasuia 0€30MacHOTO TpyJa MNpH MPOBEICHUHM HCCIETOBAHUI B
paMKax y4eOHOTO OKCIIEpUMEHTa, Yy4eOHO-HCCIIeIOBATEIbCKON U MPOEKTHOU
NESTENBHOCTH C MCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPONCTB U JaOOPATOPHOTO
000pya0oBaHuUs,

pemate pacu€THbIe 3aJayd C SBHO 3aJaHHOW (DU3MUYECKON MOJEINbIo,
UCTIOJIb3Ysl (PM3MYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIN3a YCIOBHS 3a/lauu
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACHATh (PU3NUYECKUE BEIUYUHBI U (OPMYIIbI,



HEOOXOAUMbIE JUIsl €€ pellleHus, MPOBOJUTH PACUEThl M OLIEHHWBATh PEaTbHOCTh
MOJIYYEHHOT'0 3HAYeHUS (PU3HUECKON BEIUYUHBI;

penaTh KaueCTBEHHbIE 33/1a4l: BBICTPAUBATh JIOTUYECKU HEMTPOTHBOPEUUBYIO
LENOYKY pPACCYXKIEHUN C ONOpPOM Ha H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3uYeCKHe SIBICHNUS,

UCIIOJIb30BaTh ~ MpPU  PELIEHWH  y4eOHBIX  3aJa4  COBPEMEHHBIC
UH(OPMAIMOHHBIE TEXHOJIOTHH IS MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUU
U TPEICTABICHUS y4eOHOW W HAYYHO-MOMYJISIPHON HH(POpPMAIINH, MTOJIYYSHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATH MOJTy4yaeMyto HH(POpMaIIUIO;

OOBSACHATh MPUHUUIBI JEHCTBUS MAalIUH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBHS UX 0€30MaCHOTO MCIOJIb30BAHUS B MOBCEIHEBHOU
KU3HU;

MPUBOJIUTH MPUMEPHI BKIIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHUE IMPOIECCOB OKPYKAIOIIETO MHpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCTIOJIb30BaTh TEOPETUUECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOM >KU3HU
JUTsl o0ecriedeHus: 0€30MacHOCTH MpU OOpaIlleHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMHU, NIl COXPAHEHHUS 3J0POBbS M COOJIOJEHUS HOPM JKOJIOTHYECKOTO
MOBE/ICHNUS B OKPY’KAIOLIEH Cpee;

paboTath B TIpYyIIE C BBIIOJHEHUEM pPAa3JIUYHBIX COLMAIBHBIX POJIEH,
IUTAaHUPOBATh PadOTy TPYIIBI, PAMOHAIBHO pacCHpenemsiTh OO0sI3aHHOCTH U
IJIAHUPOBAThH JESATEIBHOCTh B HECTAHAAPTHBIX CUTYALUSAX, aJ€KBATHO OLICHUBAThH
BKJIAJl K&KJIOT0 U3 YYACTHUKOB I'PYMIIbl B PELIEHUE pacCMAaTPUBAEMOM MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3ieioB M TeM (undposbie)
) NMporpamMmbl Bcero Konrpoaksrie | IlpakTHieckne o0pa3oBaTe/ibHbIE
padoThI padoThI pecypeb
Paznen 1. DUBUKA U METOJAbI HAYYHOI'O IIO3HAHUA
1.1 ®u3uKa U METOJbl HAYYHOr'O TO3HAHUS 2 bubmorexa HOK
' s Y https://m.edsoo.ru/7f41b£72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmorexa [IOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2 Hunanmka 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHbBI COXpPAHEHHUS B MEXaHUKE 6 1 1 https://m.cdsoo.ru/7f41bf72
Nroro no pazaeny 18
Paszpen 3. MOJIEKYJISAIPHASA ®U3UKA U TEPMOIUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON 9 1 bubnuoreka [JOK
' TEOPUU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBBI TEPMOANHAMIKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHSI BEIIECTBA. 5 bubnuorexa [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

®da3oBrIe MePexoabl

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

Hroro no pazaeny 24
Paszpen 4. JIEKTPOANHAMUKA
bu6mmorexa [{OK

4.1 DICKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN d7EKTpUYECKUN TOK. TOoKHU B 12 bubnuoreka [IOK

' pa3IUYHBIX Cpenax https://m.edsoo.ru/7f41bf72

Hroro no pasaeny 22

PesepBHOE Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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

11 KITACC

KoaunuecTBo yacos DJIeKTPOHHbIE
No 11/ HanmeHoBaHMe pa3ie/ioB U TeM (uudpossbie)
) NMPorpamMmMbl Bcero Kontpoatnere | Ilpaxriyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecype
Paznea 1. JIEKTPOJAUHAMUKA
L1 MarnuTHOe noje. DIeKTpOMarHuTHast 1 1 3 bubnuorexa [JOK
' WHIAYKLAS https://m.edsoo.ru/7f41c97c
Nroro no pazaeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHW4YeCcKHe U AJIEKTPOMArHUTHBIC 9 1 bubnmoreka [JOK
’ KoJeOaHus https://m.edsoo.ru/7f41c97¢
27 MexaHn4eckue U 3J1€KTPOMarHuTHbIE 5 1 bubmmoreka [JOK
’ BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
2.3 Onruia 10 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24
Pa3nen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUY OTHOCUTEJBHOCTH
31 OCHOBBI crielIUaIbHON TEOPUHU 4 1 bu6muoreka [JOK
' OTHOCHTEJILHOCTH https://m.edsoo.ru/7f41c97¢c
Uroro no pazaeny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIEeMEHTHI KBAHTOBOW ONTUKHU 6 bubmuoreka [{OK



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

https://m.edsoo.ru/7f41¢97¢

bu6mmorexa [JOK
4.2 C 4
TPOCHHUC aTOMa https://m.edsoo.ru/7f41c97¢c
but6mmoreka [IOK
4.3 A 5
TOMHO€ ApO https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

5.1 DneMEeHTbl aCTPOHOMUU U aCTPOPU3UKU 7 bubmmorexa [IOK
https://m.edsoo.ru/7f41¢97¢

Hroro no pazaeny 7
Pa3nen 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 O6o0maroree MOBTOPEHHE 4 }l?tlf:j/ljr?:;(i)ggﬁfmwk
Hroro no pazaeny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KIIACC

Kox
IIpoBepsieMble MpeAMeTHbIE Pe3yJIbTaThl 0CBOCHUSI OCHOBHOI

NpoBepPsIEMOro .
00pa30BaTeJILHON NMPOrPaMMBbI CpeiHero o01ero odpasoBanust

pe3yiabTara

JleMoHCTpHpOBaTh Ha TMpUMEpax polb W MecTo (HU3MKH B
10.1 (GOopMHpPOBAHUU COBPEMEHHON HAy4yHOW KapTHHBI MHUpPA, B Pa3BUTHUU
COBPEMEHHOM TEXHMKHU M TE€XHOJOIHH, B IPAKTUYECKON AEATEIbHOCTU

JTonaen

Y4YuTHIBaTh TPAHUIBI IPUMEHEHHS U3yUEHHBIX (DPU3MUECKUX MOJIEIECH:
MaTepuaibHas TOYKa, WHEPIHATbHAs CHCTeMa OTCYETa, aOCOJIOTHO
10.2 TBEPAOE TENO, UICATbHBIN Ira3; MOAECIN CTPOCHUS T'a30B, KUIKOCTEH U
TBEPABIX TEJ, TOYEYHBIM DJJIEKTPUYECKUM 3aps]l — IPU PELICHUH

(I)I/ISI/ILIGCKI/IX 3aaad

Pacrio3naBath (usmueckue sBieHUs (IPOLECCH) U OOBACHATH UX HA
OCHOBE 3aKOHOB MEXaHHKH, MOJIEKYJISIPHO-KMHETUYECKON TEeopHH
CTpPOCHMsI BELIeCTBA M  DJIEKTPOJWHAMHUKU: DPABHOMEpPHOE H
PaBHOYCKOPEHHOE MpPSIMOJIMHEHHOE JBUXKEHHE, CBOOOAHOE MaJeHUEe
T€J, JABUXKEHUE IO OKPYXHOCTH, HHEpPLHMs, B3aUMOJIECHCTBHE TEJI;
103 muddys3usi, OpOYHOBCKOE MABM)KEHHE, CTPOSHHE IHKHIKOCTEH U
' TBEPABIX  TeN, U3MEHEHHWe o0bEéMa Tea NpU  HarpeBaHUH
(oxylakAeHuH), TEIIOBOE paBHOBECHE, MCIApeHHe, KOHJEHcallus,
IUIaBJIEHUE, KPUCTAJUIM3ALUs, KUIIEHUWE, BJIAXHOCTb BO3/yXa,
NOBBIILICHNE IaBJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYJIE,
CBA3b MEXJAY IapaMeTpaMU COCTOSIHMS ra3a B H30IpoLeccax;

QJICKTpU3alus TCII, B3aUMOJICHUCTBUE 3apAaa0B

OnuceiBaTh MEXaHWYECKOE JABIDKEHHE, UCHONb3yd (usnueckue
BEJIMYMHBI: KOOPAWHATA, IyTh, NEPEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
macca Tejla, CHUJla, HMIYJIbC Tejla, KHHETHYecKas DSHeprus,
10.4 NOTEHIMaJIbHAs JHEpPrus, MeXaHudeckas pabora, MexaHHYecKas
' MOIIIHOCTb; MIPY ONMMCAHUM MPABUIBHO TPAKTOBATh (PU3UUECKUN CMBICI
UCTIONIb3YEMBIX BEJIWYHMH, WX OOO3HAYCHHS M €IWHHIBI, HAXOIUTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3HUYECKYIO BEITHMUUHY C JIPYTHMMHU

BCINYHNHaAMH

10.5 OnuceIBaTh HU3YYCHHBIC TCIIJIOBBIC CBOICTBA T€I U TEIIOBLIC




ABJICHUS, UCHOJIb3ysl (U3MYECKHe BEJIMYMHBI: JaBlieHUE rasa,
TeMIlepaTypa, CpeAHssl KHUHETHYeCKass DSHEpPrusi XaoTUYECKOIo
JNBUKEHUS MOJIEKYJ, CpEeJHEKBaJpaTU4yHasi CKOPOCTb MOJEKYI,
KOJIMYECTBO  TEIUIOThI, BHYTpPEHHss dHeprus, paborta Trasa,
KOAY(QGUIMEHT TMOJIE3HOr0 JEHCTBUS TEIJIOBOIO JBUTATels; MpH
ONMCaHUU pPaBUIbHO TPaKTOBAaTh ¢buznueckuit CMBICI
UCIIOJIB3YEMBIX BEJIMYMH, UX OOO3HAUYEHHS] M €JUHUIbI, HAXOJUTh
(dopMyIIbl, CBSI3BIBAIOIINE JAaHHYIO (PU3UUECKYIO BEIMYUHY C APYTUMHU

BCIMYHMHaAM

10.6

OnuceIBaTh HU3YUYCHHBIC JBJICKTPUUYCCKHC CBOMCTBA BCIICCTBA U
QJICKTPHUYCCKUC SABJICHUA (npoueccm), HCIIOJIb3YyA (I)I/I3I/IIICCKI/IG
BCJIIMYHHBI: 3J'ICKTpI/I‘ICCKI/H71 3apsn, OJICKTPHUYECKOE IoJIe,
Haprl)KéHHOCTI) moJjisA, MOTCHHOHAJI, Pa3HOCTb IIOTCHIUAJIOB; IIPpU
OIMMMCAHUU IPABUJIIBHO TPAaKTOBATHb (1)H31/I‘-I€CKI/Iﬁ CMBICJI UCIIOJIb3YCMBbIX
BCIIMYHUH, HUX 0003HAYCHHUS H CAWHUIBI; YKAa3bIBATb (bOpMyJ'H:I,
CBA3BIBAIOIIHC JaHHYIO (1)H3I/I‘IeCKy10 BCIIMYMHY C ApYruMunu

BCJIIMYNHaAMU

10.7

aHAIM3UPOBaTh (U3MYECKHWE TPOLECChl U  SBICHHUS, HUCIOIB3Ys
bu3nYecKue 3aKOHbI U TPUHITUIIBI: 3aKOH BCEMUPHOTO TAroTeHus, I, 11
u III 3akoHbl HprOTOHA, 3aKOH COXpAaHEHMS MEXaHUYECKOM JHEPIHH,
3aKOH COXpaHEHMsI UMITyJIbCa, IPUHLHUI CYNEPHIO3ULMH CUJ, TPUHLIMII
paBHONpaBUsl HMHEPUUAIbHBIX CHUCTEM  OTCYETa; MOJIEKYJSIPHO-
KMHETHUYECKYI0 TEOPUIO CTPOEHUS BEIECTBA, ra30BbIE 3aKOHBI, CBA3b
CpelHEeN KUHETUYECKOM SHEPruu TEIUIOBOIO JBHKEHHUS MOJEKYI C
a0COJIIOTHOW TEeMIIepaTypoi, MEepPBBIA 3aKOH TEPMOAMHAMUKH, 3aKOH
COXpaHEHHUs DJJIEKTPUUYECKOTo 3apsiaa, 3akoH KynoHa; mpu 3TOM
pa3nnyarh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4YeCKOoe

BbIp@XCHHE U yCIIOBUS (TPAHUIIBI, 00JIACTH) MIPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHBIE TIPUHIIUIIBI JIeicTBUA MaliuH, HpI/I60pOB )51
TCXHHUYCCKHUX YCTpOﬁCTB; pas3jimiyarb YCIOBHUA HX 0€e3011acHOTO

HCIIOJIB30BaHUs B HOBC@I[HGBHOﬁ KU3HU

10.9

BBINONTHATE SKCIIEPUMEHTHI TI0 UCCIICAOBAHUIO (PU3NYECCKHUX SIBICHUN U
TIPOIIECCOB C MCTOJH30BAHUEM IPSIMBIX M KOCBEHHBIX MU3MEPECHUH; MPH
sToM (opmynupoBaTh MpobieMy (3amady) U THUIOTE3y y4eOHOTO
OKCMEPUMEHTa,  coOMpaTb  YCTaHOBKY W3  MPEIJIOKEHHOTO

O60py,[[OBaHI/I}I, MMPOBOAUTDH OIIBIT U (I)OpMy.TII/IpOBaTB BBIBOBI

10.10

OCYIJ_IGCTBJISITB IpsAMBIC W KOCBCHHBIC HW3MCPCHHA (1)I/I3I/I‘-ICCKI/IX

BEJIMYMH; NIPU 3TOM BHIOMPATh ONTHUMAJbHBIA CIIOCOO W3MEPEHUs H




HCII0JB30BaTh H3BCCTHHIC METObI OLICHKU HOFpeIHHOCTeﬁ H3MepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIY (PU3NYSCKUMH BEIMYMHAMH C
UCTIOJIb30BAHUEM TMPSMBIX HM3MEPEHUN; TPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCHPOBATH pPE3yJbTaThl TOJTYYCHHOW 3aBUCHMOCTH
$u3NYECKUX BETUYHMH B BUAE TAaOMUI U TpadUKOB, AeTIaTh BHIBOJIBI 110

pe3yjibTaTaM UCCICAOBaHUA

10.12

Cobnromate mpaBuwia  0e30mMacHOro  TpyJa TpU  TPOBENCHHUH
UCCIIEIOBaHUM B paMKax Yy4eOHOro SKCIEpUMEHTa, yueOHo-
UCCIIEIOBATEIbCKON M MPOEKTHOM JAEATEIBHOCTH C HMCHOJIb30BAaHHEM

M3MEPUTENIbHBIX YCTPOMUCTB U 1a00paTOPHOTO 000PY10BaHUS

10.13

Pemate pacuéTHble 33a4M C SBHO 33/laHHOH (DM3NUECKOW MOJEINbIO,
UCTIONB3ys (pU3MYecKne 3aKOHBI M TPHHIMIBI, Ha OCHOBE aHAIN3a
yCIOBHS  3a/a4dl  BBHIOMpaTh  (PU3MUECKYI0 MOJENb, BBIIACIATH
¢u3udeckrue BeTHMUUHBI U (POPMYJIbI, HEOOXOJUMBIE AJISl €€ peleHHs,
OPOBOJUTH PACUYETHI U OLIEHUBATH PEALHOCTh MOJyYEHHOI'O 3HAYCHUS

buznyecKoil BeNUYMHbBI

10.14

Pemath ~ KkauecTBeHHBIE  3aJauu: BBICTpAaUBaTh  JIOTUYECKU
HEMPOTUBOPEUYHBYIO LEMOUYKY PACCYKICHHUI C OMOpoil Ha M3y4YeHHBIE

3aKOHbI, 3aKOHOMCPHOCTH U @HSH‘IGCKI/Ie SABJICHUA

10.15

Hcnonp3oBaTe mpu  pelleHMM Yy4eOHBIX 3aJad  COBPEMEHHbIE
UH(QOPMALMOHHBIE TEXHOJOTHUM [UIl IIOUCKA, CTPYKTypUPOBaHMUS,
UHTEPIIPETallud U TPEACTABICHUS Y4YeOHONM M Hay4HO-TIONMYJISIpHOU
UH(POPMALINKU, TOTYYSHHOW M3 Pa3IMYHBIX MCTOYHUKOB; KPUTUYECKH

AHAJIU3UPOBATDH MMOJIYy4YaCMYIO I/IH(I)OpMaI_II/IIO

10.16

[IpuBoauTH TpHUMEpPHI BKJIAJa POCCUHCKUX MU 3apyOEKHBIX YUEHBIX-
(GHU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIECCOB OKPYIKAIOIIETO

MHUpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

10.17

Hcnonp3oBaTh TeopeTUYECKHE 3HAHUS MO (U3UKE B IMOBCETHEBHOMH
YKU3HU TSl o0ecriedueHrs 0e30MmacHOCTH MpHu oOpalleHuu ¢ npudbopamu
U TEXHUYECKMMM YCTPOMCTBAMHM, ISl COXPAHEHUS 310pOBbS MU

coOII0ICHHSI HOPM 3KOJIOIMUECKOIo IOBE/ICHUS B OKpYXKalollel cpene

10.18

PaGoTtarh B rpynme ¢ BBIMOJHEHUEM Pa3IUYHBIX COLIUAIBHBIX POJIEH,
MJIaHUPOBAaTh  pabOTy  TPYyNIbl, palUOHAIBHO  paclpeieisiTh
00513aHHOCTH U TUIAHUPOBATHh JEATEIBHOCTh B HECTAHAAPTHBIX
CUTyalMsAX, AJC€KBATHO OLICHMBATh BKJAJ KaXXJIOr0 M3 YYACTHHUKOB

IpyHIbl B pellIeHUe paccMaTpruBaeMoil mpooaembl




11 KIIACC

Kon
NMpoBePsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
00pa30BaTeJILHON MPOrPaMMBbI CpeIHero 001ero oopasoBanusi

11.1

JlemoHCcTpHpoBaTh Ha MpuUMepax pojdb U MecTo (uU3MKH B
(GopMHpPOBaHNU COBPEMEHHON HAy4YHOW KapTHHBI MHUpPA, B Pa3BUTHUU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTMH, B IPAKTUYECKON NEATEIBHOCTU

J'II-OI[Gﬁ, OCIO0CTHOCTh U €AMHCTBO (bHSH‘ICCKOﬁ KapTUHBI MHUpPa

11.2

Y4YuTHIBaTH T PaHUIBI IPUMCHCHHA U3YYCHHBIX (I)I/I3I/I‘-I€‘CKI/IX MOJETIeH:
TOYCUHBIN SHGKTpI/I‘leCKI/Iﬁ 3apsa, AACpHasd MOACIIb aTOMA, HYKJIOHHAA

MoO/JieJIb aTOMHOTO sJIpa MPpH pelieHn: (PU3NIEeCKUX 3a1au

11.3

PacnioznaBate (usuueckue sBieHust (Mpolecchl) U OOBSICHATH UX Ha
OCHOBE 3aKOHOB  DIIEKTPOAMHAMUKM W  KBAaHTOBOM  (pu3HKH:
ANIEKTPUYECKasi IMPOBOJUMOCTh, TEIIOBOE, CBETOBOC, XHMHYECKOE,
MarHuTHOE JEUCTBUSA TOKa, B3aMMO/ICHICTBUE MAarHuTOB,
JNEKTPOMArHUTHAsT WHAYKIMS, JEHCTBUE MArHUTHOTO TOJS Ha
NPOBOJHUK C TOKOM U JBWKYIIMHCS 3apsii, 3JIEKTPOMAarHUTHBIC
KOJIeOaHUsT M BOJHBI, MPSIMOJIMHEHHOE paclpoCTpaHEHHE CBETa,
OTpa)keHHEe,  MpelloMJIeHue, uHTepdepeHuus, audpakuus U
MOJISIPU3AIUsl CBETA, JUCIEPCHs CBeTa, (POTOINEKTpUUSCKHd dPPeKT
(dporoaddekrt), cBeroBOEe HaBICHHWE, BO3HHUKHOBEHHE JHHEWYATOTO
CIeKTpa aToMa BOJOpPOJAA, eCTECTBEHHAass W  WCKYCCTBEHHas

PAaAOaKTUBHOCTDH

11.4

OnuchiBaTh  M3yYEHHBbIE CBOMCTBA  BelIECTBA  (AJIEKTPUUYECKUE,
MarHuTHbIE, ONTUYECKUE, IEKTPHUUECKYIO MPOBOJAUMOCTD pPa3IMYHbIX
Cpell) M DJIEKTPOMAarHWTHbIE SABJIEHUS (MPOLIECCHI), HCIOJB3YS
¢u3uueckue  BENMYMHBL:  DJIEKTPUYECKHHA  3apsia, CuiIa  TOKa,
JNEKTPUYECKOE  HANPSIKEHUE,  IEKTPUYECKOE  CONPOTUBIIEHHE,
pasHocTh noteHumanon, JJIC, pabora TOKa, MHAYKLHS MarHUTHOTO
nois, cuina Awmnepa, cuiaa JlopeHIa, WHAYKTUBHOCTb KaTyIIKH,
SHEpPrusl 3JIEKTPUYECKOrO0 M MArHUTHOIO IOJIEH, MEpPUOA M YacToTa
Koyie0aHuil B KOe0aTeIbHOM KOHTYpE, 3aps/l U CHJIa TOKa B MpoIiecce
FapMOHUYECKUX  BJIEKTPOMArHUTHBIX KoJIeOaHuH, ¢dokycHoe
paccTossHMe M ONTHYecKas Cuila JIMH3bI; NPU ONUCAHUU MPABUIIBHO
TPaKTOBaTh (PU3NYECKUH CMBICT HUCHOJB3YEMBIX BEJIMYMH, UX
0003HaYeHWsT W €IWHHIBI;, YKa3bBaTh (HOPMYJIBI, CBS3BIBAIOLINE

JaHHYI0 (PU3UYECKYIO BETUUMHY C IPYTHMU BETUYMHAMU




11.5

OnuceiBaTh M3YyUYCHHBIC KBAHTOBBIC SBJICHUS U MPOIECCHI, HCTIOJIB3YS
¢u3nUecKrue BETUYUHBI: CKOPOCTh 3JCKTPOMATHUTHBIX BOJIH, JIJTMHA
BOJIHBl W YacTOTa CBETA, JHEPTUs M UMIYJIbC (OTOHA, MEPUOJ
noJlypacriajia, DJHEeprusi CBS3M AaTOMHBIX fJep; MpPU OMUCAHUU
MPaBUJIBHO TPAKTOBATh (PU3MUECKHUI CMBICI HUCIIOIb3YyEMBbIX BEIHYUH,
uX 00O3HAYECHHUS W CJAMHUIIBI; YKa3bIBaTh (HOPMYIIbI, CBSI3BIBAIOIINE
JMaHHYI0 (PU3NYECKYI0 BEIUYUHY C IPYTUMU BEIIMYUHAMH, BHIYUCISATH

3HA4YCHHUC (I)I/IBH‘IGCKOﬁ BCIIMYHMHBI

11.6

Ananu3upoBaTh (U3MYECKHE TPOLECCHl U  SBICHHS, HCIIOIb3YS
¢u3uueckue 3aKOHBI M OpUHIUNBL  3akoH Oma,  3aKOHBI
MOCJIEIOBATEILHOTO M MapajuleIbHOTO COEAMHEHUS MPOBOJHUKOB,
3akoH J[xoyns — JIeHna, 3aKOH 3JIEKTPOMAarHUTHOW WMHIYKIIMH, 3aKOH
OPSIMOJIMHEMHOIO paclpoCTpaHEHUs CBETa, 3aKOHbI OTPAXKEHUsI CBETa,
3aKOHBl  IIPEJIOMJIEHUS  CBETa, ypaBHEHHME  OUWHINTEHHA  JUId
doroaddekra, 3aKOH COXpaHEHHs DSHEPIrUH, 3aKOH COXpPaHEHUs
UMITYJIbCa, 3aKOH COXPaHEHHUsI DSJIEKTPUUYECKOro 3apsjia, 3aKOH
COXpaHEHUsT MaccoBOro 4mcia, mnocryiatel  bopa, 3akoH
PaIUMOAaKTUBHOIO pacmajga; 0OpU ATOM  pPa3iIUyaTh CIOBECHYIO
(bopMyIHUPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBHIPAKEHUE M YCIOBHUS

(rpanu1bl, 06J1ACTH) TPUMEHUMOCTH

11.7

OHpeI[eJIHTB HaIllpaBJICHUC BECKTOpPAa HWHAYKIUMKW MArduTHOIO I10JI1

IMPOBOJHUKA C TOKOM, CHJIbL AMnepa " CHUJIbI HopeHua

11.8

CtpouTh ® OINHKCHIBAaTHh HW300paXKCHHE, CO3[[aBAEMOC IUIOCKUM

3€pPKaJIOM, TOHKOW JINH301

11.9

BBINONTHATE SKCIIEPUMEHTHI TIO0 UCCIIEAOBAHUIO (PU3NYECKHUX SIBICHUN U
IPOIIECCOB C UCIOJIB30BAHNUEM IMPSIMBIX M KOCBEHHBIX MU3MEPEHUH; MpH
3ToM (QopMyIUpOBaTh MpobieMy (3adady) U THUIOTE3y Yy4eOHOro
9KCIIEPUMEHTa,  COOMpaTh  YCTaHOBKY M3  IPEIJIOKECHHOTO

000pyA0BaHus, IPOBOAUTH ONBIT U (POPMYIUPOBATEH BHIBOIBI

11.10

OC}’HIGCTBJ'IHTB OpsAMBIC W KOCBCHHBLIC H3MCPCHUA (bI/ISI/I‘IeCKI/IX
BCJIIMYHMH, IIpU 3TOM BBI6PIpaTB OIITHMAJIBHEIN CIIOCO0 HN3MCPCHUA U

HCII0JBb30BaTh H3BCCTHHIC MCTO/bI OLICHKU HOFpeHIHOCTGfI I/I3Mep€HI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIUMYMH C UCIIOJIB30BAaHUEM
OPSMBIX ~HM3MEPEHUH; IIPU 3TOM KOHCTPYUPOBATh YCTAHOBKY,
(GUKCHpOBATh pe3yNbTaThl MOJYYCHHOM 3aBUCHMOCTH (PU3HUECKUX
BEJIMYMH B BUJE TaOIMIl U IpadUKOB, JeaTh BBIBOABI [0 pe3ysibTaTaM

HCCIICOOBaHUA

11.12

Cobmronate mpaBuia 0€30MacHOrO TpyAa IMpH  [POBEACHUU




UCCIeOBaHUM B paMKax ydeOHOro SKCIEpUMEHTa, Yy4yeOHOo-
MCCIIEN0BATENBbCKON U MPOEKTHON JESITEIbHOCTH C MCIOJb30BAHUEM

U3MEPUTENbHBIX YCTPOUCTB U 1a00PaTOpPHOro 060py10BaHUS

11.13

Pemate pacuérHbie 3a7a4u ¢ SIBHO 33JaHHOW (DPM3WYECKON MOJEIBIO,
UCTIONB3Ysl (PU3MUECKUE 3aKOHBl M TNPHUHILMIIBI, HAa OCHOBE aHaIM3a
yCIOBHsA  3aJaud  BBIOMpaTh  (PU3MUECKYIO MOJENb, BBIICIATh
(¢u3udeckue BeIUMUUHBI U (POPMYJIbI, HEOOXOJUMBIE AJIS €€ peleHMs,
IPOBOAUTH PACUETHI M OLICHUBATh PEAIbHOCTH MOJIyYEHHOTO 3HAUYEHUs

(U3HYECKON BEITMINHBI

11.14

Pemats Ka4eCTBEHHBIE 3a/1a4H: BBICTPaUBaTh JIOTUYECKH
HEMPOTUBOPEUYMBYIO LEMOYKY PACCyXIACHUW C OMOPOM HAa U3YUYCHHbBIC

3aKOHBI, 3aKOHOMCPHOCTU U (1)I/I3I/I‘-ICCKI/I€ SABJICHUA

11.15

Hcnonp3oBath mnpu  pemieHWH y4eOHBIX 3ajad  COBPEMEHHBIE
UH(QOPMALIMOHHBIE TEXHOJOTHH [UIS TIOHUCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpEeTallud M NpPEeACTaBlIeHUs Y4eOHOW M Hay4yHO-TIOMYJISIPHOM
UH(POPMALIUK, TOTYYEHHOW M3 Pa3IMUHBIX MUCTOYHUKOB; KPUTUYECKH

aHAJIM3UPOBATh [10JIy4aeMy0 HHPOPMALIUIO

11.16

OOBSCHATh MPUHIUIBI ACHCTBHUSI MalllUH, MPUOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3iuyaTh YCJIOBHUS HX OE30MACHOTO HCIIOJIb30BAHUS B

OBCEIHEBHOU KU3HU

11.17

[IpuBoANTE HpUMEpHl BKJIAJa POCCUHCKUX U 3apyOEkKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHHE MPOLIECCOB OKPY’KAIOILIETO

MHpa, B Pa3BUTHUC TCXHUKU U TEXHOJIOT U

11.18

Hcnonb3oBaTth TeopeTHyecKkue 3HAHUA MO (PU3MKE B MOBCEIHEBHOM
KU3HU TSl o0ecniedueHns 6€30MmacHOCTH NP o0palleHruu ¢ mpudopamu
U TEXHUYECKMMM YCTPOMCTBaMHM, JJIsI COXPAHEHUS 310pOBbS H

CO6J'IIOI[CHI/I$I HOPM 3KOJOIH4€CKOIo MOBEACHUA B Opr>KaIOH_IeI71 cpeac

11.19

Pabotare B rpymme C BBIIOJIHEHHEM DPA3IMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh ~ paboTy  TpyNNbl,  palMOHAIBHO  pacClpelesiTh
0053aHHOCTM M IUIAHUPOBATh JIEATEIBHOCTh B  HECTAHAAPTHBIX
CUTyallUsIX, aJeKBaTHO OLEHHMBATh BKJAJ KaXJIOr0 W3 YYaCTHHUKOB

IpYyMNIIbI B pELLIEHHE paccMaTpuBaeMoi poOIeMbl




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KITACC

Kon
pa3nena

Koa npoBepsiemoro
3jeMeHTa

IIpoBepsieMble Y1€MEHTHI COAePKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O [TIO3HAHU A

1.1

®uzuka — Hayka o mnpupone. Hayunbie
METOJbl TI03HAHUS OKPYXKAKLIETO MUpa.
Ponp skcneprMeHnTa M Teopuu B mpolecce
MO3HAHUSI  MPUPOJBL.  DKCIEPUMEHT B

buznke

1.2

MopenmupoBanue (pU3NYECKUX SBICHUU W
IIPOLIECCOB. Hayunsie TUIIOTE3BI.
®u3nyeckre 3aKOHbI W TeopuH. ['paHuUIbI
OPUMEHUMOCTH  (PU3WYECKUX  3aKOHOB.
[IpuHuun cootBercTBUd. Ponb U mecTo
¢u3uku B (HOPMHUPOBAHMM COBPEMEHHOM
Hay4yHOM KapTHUHBI MHUpa, B MPAKTUYECKOMN

NEeATEIbHOCTH JII0AeH

MEXAHHUKA

KMHEMATHUKA

2.1.1

Mexanuueckoe JIBUKEHUE.
OTHOCHUTENHHOCTE MEXaHUYECKOTO

nBrxeHust. Cucrema orcuéra. TpaekTopus

2.1

[lepememenue, CKOpPOCTh (cpennss
CKOpPOCTb, =~ MTHOBEHHasl ~ CKOPOCTb) W
YCKOPEHHE  MaTepUaIbHOW  TOYKH, HX
IIPOCKIMU HA OCH CHUCTEMbl KOOPJMHAT.
CrnoxxeHue TEpeMENIeHU U CJIOXKEHUE

CKopocTei

PaBHOMEpHOE U PaBHOYCKOPEHHOE
npsMoNIMHeHoe  aBwkeHue. [ 'paduxu

3aBUCHMMOCTH KOOpAUHAT, CKOpOCTH,




YCKOpEHHS, INyTH U  IEpPEMELICHUs

MaTepHaHBHOﬁ TOYKH OT BpEMCHHU

CBoOogHoe majieHre. Y CKopeHue

CBOOOJHOTO MaIECHUSA

Kpusonunuelinoe nsuxeHue. PaBHOmMepHOE
JBUKCHHE  MAaT€pUAJIBHOM  TOYKHM  IIO
OKPY’KHOCTHU. YTJIOBas CKOPOCTb, JTUHEHHAs
CKOPOCTB. Ilepuon " 4acToTa.

LleHTpOCTpEeMUTEIIFHOE YCKOPEHUE

TexHudeckue  yCTpPOWCTBA:  CHUIOMETP,
JBUKCHHUE CHApsOB, LEIHBIE U PEMEHHBIC

nepeaayn

[IpakTnueckue paboTHL. N3mepenune
MTHOBEHHOH  ckopoctH. MccnenoBanue
COOTHOIIICHUA MCXKOY nyTiAMHU,
NPOMIEHHBIMH TEJIOM 32 MOCIe10BaTEIbHbIE
paBHBIE  INPOMEXYTKH  BpPEMEHH  IIpU
PaBHOYCKOPEHHOM JIBJKEHUHM C HA4aJIbHOU
CKOpPOCTBIO, paBHOW Hym0. M3yueHune
JBUKEHMSI IIapUKa B BSI3KOM KMIKOCTH.
N3yuenune nBwKeHHs Tena, OpOIIEHHOTO

TOPU30HTAJIBHO

2.2

JTIMHAMUKA

2.2.1

IIpuHoun  orHocurensHocTH  [amwites.
[IepBbiit 3axkoH Hprorona. Muepruanbhble

CHUCTEMBI OTCUETA

222

Macca Tena. Cuna. [TprHIMDO

CYNEPIIO3ULINHN CUII

223

Bropoii 3akon HeroToHa 111 MaTepuabHON
TOYKM B HUHEPLUAIBHOW CHUCTEME OTCUETA
(UCO). Tperuit 3akoH HproToHa s

MaTCpHAJIbHBIX TOYCK

224

3akoH BCCMUPHOT'O TATOTCHUA. Cuna

TAXKECTH. HepBas[ KOCMHUYCCKasds CKOPOCTh.




Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIBXKEHUS W CWJIAa TpPEHUS  IOKOS.
Koadduument TPEHMUS. Cuna
COIIPOTHBIIEHUS] NpPU JIBUKEHUU Tella B

KHUIKOCTHU WUJIM Ira3c

2.2.7

HOCTynaTeHBHOC )41 BpamaTCJIbHOC

JABHXXCHHC a0COJIFOTHO TBépI[OFO TCJl1a

2.2.8

MoMeHT  CWJIBI ~ OTHOCHUTEIBHO  OCH
BpameHuss.  Ilnmedo  cunel.  YcimoBus

paBHOBecust TBEpAoro Tena B UCO

229

Texunueckne YCTpOﬁCTBa: INOAIIMITHUKH,

ABMIKCHUC NCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[IpakTnueckue paboTHI. Nzyuenne
NBWKEHUST ~ Opycka 1O  HAKJIOHHOH
IUIOCKOCTH TIOJ JCHCTBUEM HECKOJIbKHX
cun.  MccrnenoBaHue 3aBUCHMOCTH — CHJI
yIpPYTOCTH, BO3HHUKAIOIINX B
neGopMHpYEeMOl TPYKUHE H PE3UHOBOM
oOpasme, OT BEIWYUHBI WX Jedopmaiuu.
HccrnenoBanne  ycioBUl ~ paBHOBECHUS

TBEP/OrO Tella, UMEIOIIET0 OCh BPALLCHUS

23

3AKOHBI COXPAHEHUA B MEXAHUKE

NMnynec MarepuanbHOM TOYKHM, CHCTEMBI

2.3.1 MaTepualbHbIX To4YeK. Mmmynbc cumasl u
U3MEHEHUE UMITyJIbca Tefa

350 3akoH coxpaHeHuss ummnyinbca B HCO.

o PeaxkTuBHOE nBMKEHUE

233 Pabora cubl

234 MoriHOCTE CHITBI

535 Kunernueckas sHepruss  MaTepHaIbHON

o TOYKH. TeopemMa 0O KHHETHYECKON SHEPTUr

2.3.6 [lorenunaneHas sHeprus. IloreHuunanbHast




SHEPrus YIIPYTO nehOopMUPOBAHHOM
npykuHbl. [loTeHuManbHas sHeprus Ttena

BOJIM3M TIOBEPXHOCTH 3eMITH

HOTGHL[I/I&JIBHBIG u HEIIOTCHIMAJIbHBIC

cunsl. CBA3b pa6OTBI HCIIOTCHINAJIBbHBIX

2.3.7 CWJI C U3MEHEHUEM MEXaHWYECKOW 3HEepPTruu
CUCTeMBbl  Tel.  3aKOH  COXpPaHEHMs
MEXaHUYECKON IHEPTrUun

2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHHS

3.9 TexHudeckue ycTponucTBa: JBUKEHUE PAKET,

o BOJIOMET, KOIIEp, NPYKUHHBIN MUCTOJIET

[Ipaktuyeckue paboTsl. M3yueHue cBs3u

5310 CKOpOCTEH TeJl IpU HEyNpyroMm yJape.

HccnenoBanue CBS3HU pa6OTBI CHJIBI C

W3MEHCHHEM MEXaHHMISCKOM OHCPIUH TCJIa

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOAMHAMUKA

3.1

OCHOBbI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

3.1.1

OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJISIPHO-
KAHETHYECKOW  Teopuu.  bpoyHOBCcKoe
JBIKECHUE. Huddysus. XapakTtep
NBW)KGHUST ¥ B3aMMOJICHCTBHSI  YaCTHII

B€IICCTBA

Mogenu cTpoeHusl Ta30B, KUJIKOCTEH U
TBEPABIX Ted U OOBACHEHHWE CBOWCTB

BEIIIECTBA HA OCHOBE ATHUX MOJICICH

Macca wmonekyn. KonaumyecTBO BeliecTBa.

[TocTtosinnast ABoraapo

TennoBoe paBHOBecue. TemmepaTypa u eé

n3mepenue. [llkana remneparyp Llenscus

Mogens  uneanbHoro rasza. OcHOBHOE
YpaBHEHHE  MOJIEKYJISIPHO-KHUHETUYECKON

TCOpHU UCAJIBHOI'O rasa

AOcomoTHass  TemrepaTypa Kak — Mepa

Cp@I[HCfI KHHETHYSCKOM OHEPIUuu TCIJIOBOT'O




nBHKeHUs yactull rasa. [llkana tremneparyp

KennBuna

VpaBuenue Knaneiipona — Menzeneena.

3akoH /lanmbToHa

l'azoBele  3akoHbl.  M3ompomeccsl B
uiealIbHOM rase C MOCTOSIHHBIM
KOJIMYECTBOM BEIIIECTBA: u30TepMa,

u30xopa, nzobapa

TexHuyeckue  ycTpoWcTBa:  TEPMOMETD,

OGapometp

3.1.10

[IpakTuueckue pabotel. M3mepeHne macchbl
BO3yXa B KJIACCHOU KOMHaTe.
Hccnenosanue 3aBUCUMOCTH MEKY
napaMeTpamMM COCTOSIHMSI — Pa3peXEHHOIO

rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

TepmonnHamuueckas cucrema. BHyTpeHH:s
JHEPrusl TEPMOAMHAMHYECKON CHCTEMBI U

CII0COOBI €€ U3MEHEHUS

322

KonuuectBo TETLIOTHI u pabora.
BHyTpeHHsIsI ~ 3HEpPruUs  OJIHOATOMHOT'O

HACAJIbHOIO ra3a

3.23

Buapl temnmonepenayu: TEMIoNpOBOIHOCTD,
KOHBEKLIMS, M3Iy4deHHe. TemnoéMKocTh
Tena. YJelbHas TCINIOEMKOCTh BEIIECCTBA.
Pacuér KOJINYECTBA TEIUIOTHI npu

TCILIONCpeaaqyc

324

[TepBsrit 3aKOH TEPMOJVHAMUKH.
[Ipumenenue IIepBOro 3aKOHa
TEPMOJIMHAMUKHI K M30MpolLIECcCaM.

I'paduueckas uaTEpHIpeTanus paboThl raza

3.25

TeroBble MamuHbl. [IpUHIUIBL KEUCTBUS
TEIIOBBIX MaIIHH. [IpeoOpa3zoBanus

OHCPIrun B TCIIJIOBBIX MalllMHax.




Koadduument noneszHoro neiicreus (nanee
— KIT[I) rermosoit mamuubl. [ukn Kaprao u
ero KII/I

Bropoit 3aKOH TEPMOAVHAMUKH.
326 HeoOpatumMocTs mpolleccoB B  MPUPOJE.
o TemoBple  ABUraTeny.  OKOJIOTMYECKHE
po0OJIeMbl TEIJI0IHEPTETUKN
TexHuueckue  ycTpoWCTBa:  JBUIaTellb
3.2.7 BHYTPEHHETO CropaHusi, OBITOBOM
XOJIOAWIBHUK, KOHIULMOHED
398 IIpakTuueckue paboTHI. H3mepenne

YAEIbHOM TEIITOEMKOCTH

33

AT'PETATHBIE COCTOAHNA BEHHIECBA. ®A30BbIE

ITEPEXO/IbI

3.3.1

[TapoobOpazoBanue Hu KOHJEHCAIIH.
Hcnapenne u kuneHue. YenpHas TEIIOTa
napooOpazoBaHMUsL. 3aBHCHUMOCTbH

TEMIICPATYPhbI KUIICHUA OT AABJICHUSA

332

AOCOITIIOTHAA U OTHOCUTENbHAA BIIAYKHOCTH

BOo3ayxa. HacelleHnslii map

3.33

Teépnoe Tenmo. Kpucrammmueckue
amopdHble Tenma. AHM30TPONHS CBOKCTB
KPHUCTAJJIOB. Kunxue KPHUCTaJLIBL.

CoBpemMeHHbIE MaTepuabl

3.34

[InaBnenne m Kpucramnuzauus. Y aenabHast

TCIIJII0TA IIJIaBJICHHA. CY6J'II/IM8.I_II/I$I

3.35

YPaBHeHI/Ie TEII0BOro OajgaHca

3.3.6

TexHnyeckue yCTpoMCTBa: TUTPOMETP U
IICUXPOMETP,  KaJOpPUMETP, TEXHOJIOTHU
IIOJIy4YEHHUSI COBPEMEHHBIX MAaTepUaloB, B
TOM quclie HaHOMAaTepHaJIoB, u

HaHOTCXHOJOT'MH

3.3.7

[IpakTrueckue paboTHI. N3mepenue

BJIAJKHOCTH BO3ayXa




OJIEKTPOAMHAMUKA

4.1

OJIEKTPOCTATHUKA

4.1.1

DNeKTpu3alusl Tell. DICKTPUUYECKUNA 3apsil.

Z[Ba BHUJIAd DJICKTPUYCCKUX 3aPAa0B

HpOBOI[HI/IKI/I, JUDJICKTPUKH n

HOJTyTIPOBOIHUKHU

4.13

3aKkoH COXPAHCHUSA SJICKTPUICCKOI'O 3apaaa

4.1.4

B3aumopeiictue 3apsios. 3akoH Kynona

Onekrpuueckoe mone. HanpsxkéHHocTh
3JEKTPUYECKOTO TOJISL. [TpuHnmn
CyHepno3uuuu. JIMHMM Hanps)KEHHOCTU

QJICKTPHUYCCKOI'O ITOJIA

PaGorta cun QJICKTPOCTATHUYCCKOI'O I10JIA.

ITorenuuan. Pa3HoCTh MOTEHIINAIOB

HpOBOI[HI/IKI/I N JUBJICKTPUKHU B MMOCTOAHHOM
QJICKTPUYCCKOM  IIOJIC. I[I/I3J'I6KTpI/I‘ICCKaH

IMPOHUIIACMOCTD

DNEKTPOEMKOCTD. Konpnencarop.
ONEeKTPOEMKOCTh IJIOCKOIO KOHJEHCATopa.

DHeprus 3apsKEHHOI0 KOHAEHCAaTopa

Texnndeckue ycTpoicTBa: 3JIEKTPOCKOII,
AIIEKTPOMETP, JEKTPOCTATHUECKAsl 3aIHTa,
3a3eMIIeHHE ANIEKTPONIPUOOPOB,

KOHJICHCATOp, KCEPOKC, CTPYHHBINA IPUHTEP

4.1.10

[IpakTyeckue paboTHI. N3mepenue

MEKTPOEMKOCTH KOHJICHCATOPA

4.2

IOCTOSHHBIN SJTEKTPUYECKUN TOK. TOKU B PA3JINYHBIX

CPEJIAX

4.2.1

YcmoBus CyII€CTBOBAHUA IIOCTOAHHOI'O
SJICKTPUYCCKOTO TOKa. WcTOYHUKM TOKA.

Cuia Toka. ITocTOSIHHBII TOK

422

Hanpspkenue. 3akon OMa jy1st ygacTKa 1erH

423

:‘)HGKTpI/I‘leCKOG COIIPOTUBJICHHC. y,Z[CJ'ILHOC




COIIPOTUBJICHHUEC BCIICCTBA

4.2.4

HOCHCHOB&TCHLHOG, napaijicIbHOC,

CMCHIAHHOC COCIMHCHHUEC ITPOBOIHHUKOB

4.2.5

PabGoTa QJICKTPHUICCKOI'O TOKa. 3aKkoH

Jxoyis — Jlenua

4.2.6

MOIIHOCTD 3JIEKTPUYECKOTO TOKA

4.2.7

anexkTpoaBwkymas cuna (ganee — DC) u
BHYTPEHHEE COIPOTHUBJICHHE HMCTOYHHKA
ToKa. 3akoH OMa JUIsl IOJHOW (3aMKHYTOM)

BHCKTpI/I‘IeCKOI;'I OCIIn. KOpOTKOC 3aMBIKaHHC

4.2.8

DONeKTpoHHasT  MPOBOAMMOCTh  TBEPABIX
METaJUIOB. 3aBHCHUMOCTb COMPOTUBICHUS
METaJIJIOB oT TEeMIIEPaTyphl.

CBepXIIpoBOIUMOCTD

4.2.9

OnexTpuueckuid Tok B Bakyyme. CBoiicTBa

QJICKTPOHHBLIX ITYYKOB

4.2.10

[TonynpoBOIHUKH. CobOcTBeHHas u
npuMecHas MIPOBOJIUMOCTD
MOJYTIPOBOIHUKOB. CaoiicTBa p-n

nepexoza. [lomynpoBogHUKOBBIE TPHOOPHI

4.2.11

DONEeKTpUYEeCKU TOK B AJIEKTPOJIUTAX.
DNEeKTPOIUTHYECKAsS JUCCOLUaLU.

DIIeKTpOIHN3

4.2.12

DNEeKTPUUIECKHUI TOK B rasax.
CaMOCTOATENBHBII U HECAMOCTOSITENIbHBIN
paspsna. Paznuunbie THIIbI
CaMOCTOSITENIBHOIO  paspsga.  MomHusl.

ITnmasma

4.2.13

TexHuueckue  yCTpOMCTBA:  aMIEPMETP,
BOJITMETP, peOCTaT, HCTOYHUKU TOKa,
3JIEKTPOHATPEBATEIIbHBIE puOopHI,
3JIEKTPOOCBETUTEIILHBIE npudopHl,
TEPMOMETpP CONPOTHUBIICHUS, BaKyyMHbIN

Auoa, TEpMHUCTOPBI U (I)OTOp C3UCTOPHI,




HOJIyr[pOBOI[HPIKOBBIﬁ Auoa, raJlbBaHHUKa

[IpakTrueckue paboThI. N3yuenne
CMEIIAHHOTO COEJUHEHNSI PE3UCTOPOB.
4.2.14 N3mepenne DJIC ucTOYHMKA TOKa M €ro

BHYTPCHHECTO COIIPOTHUBJICHUA. Ha6J'IIO,Z[eHI/I€

AIIEKTPOIIN3A

11 KUIACC

Koa Koanposepsiemoro

HpOBepﬂeMble 3JIEMEHTBI COACPKAHUA
pa3aeiia 3JEMECHTA

4 SJIEKTPOAMHAMUKA

MAT'HUTHOE ITOJIE. SJIEKTPOMAT'HUTHA A MHAYKIWA

[TocrosiHHBIE MarHuThl.
4.3.1

BSaHMOHeﬁCTBHC IIOCTOAHHBIX MAarHuToOB

MaruauTtHOe mnoJsie. Bexktop MarHuTHOM
uHayKuud. [lpuHnun cynepno3uuuu.
4.3.2 Jluaun marHuTHOM MHAyKuuu. Kaptuna
JUHUM MArHUTHOM HHIAYKLIUU TOJIA

IIOCTOSIHHBIX MarHuToB

MaruuTHOE MoJe MPOBOJHUKA C TOKOM.
Kaptuna  nauHMII 1ons  JJIMHHOTO
pr[MOFO HpOBO}IHI/IKa n BaMKHYTOFO
4.3 4.3.3
KOJIbLIEBOIO TMPOBOJHUKA, KaTYIIKH C
TOKOM. OnelT Opcrena.

BzaumopeiictBue IMPOBOAHUKOB C TOKOM

Cuna Amnepa, €€ Moayib U
434
HaIlpaBJIeHUE

Cuna Jlopenuma, €€ Moayib U
HampasiieHue. JIBukeHue 3apsKeHHOU
4.3.5
YacTULIBI B OJHOPOJHOM MAarHUTHOM

nonie. Pabota cuner JlopeHia

43.6 SIBIIEHUE NEKTPOMArHUTHOW UHIYKLIHHU

4.3.7 [ToTok BeKTOpa MarHUTHOM MHIYKIIUU




4.3.8

/C WHYyKIHH. 3akoH

3JIEKTPOMAarHuTHOU MHAYKInu Dapaaes

4.3.9

BuxpeBoe »snektpuueckoe mnoje. IC
WHIYKUUA B TIPOBOJIHUKE, JTBUXKYIIEMCS
MOCTYIATEIbHO B OJIHOPOJAHOM

MAarguMTHOM II0JIC

4.3.10

[IpaBuiio Jlenna

4.3.11

NHAYKTUBHOCTSD. SIBnenue

camouHaykuuu. IJIC camonHIy KK

4.3.12

9Hepr1/1;1 MAarduTHOIO IIOJIA KaTYHIKH C

TOKOM

4.3.13

DNEKTPOMArHUTHOE T0JIe

4.3.14

TexHudeckne yCTpPOMCTBA: IIOCTOSTHHBIE
MAarHuThI, AIIEKTPOMATHUTBI,
JJIEKTPOIBUTATEIb, YCKOPHUTEIHN
IEMEHTApHBIX YacTHll, WHIYKLIHUOHHAs

IICYb

4.3.15

[Ipaktuyeckne  paborel.  M3yueHwue
MAarHuTHOTO TIOJII KaTYIIKH C TOKOM.
Wccnenopanne ACHCTBUS IIOCTOSHHOIO
MarHura Ha  paMKy C  TOKOM.
Hccnenopanue SIBIICHUS

SHCKTpOMaFHHTHOﬁ HHAYKOUU

KOJIEBAHUA 1 BOJIHBI

5.1

MEXAHUYECKUE N OSJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.1.1

Konebarenbnast cucrema. CBoOOnAHBIE
KoJnebanus. ['apMoHnyeckue KojiebaHusl.
[lepuon, wacrora, amrumutyga u ¢asa

KOoJIe0anui

[IpyxuHHBII MasITHUK.

MaremaTtnueckuii MasiTHUK

YpaBHeHHE TapMOHUYECKUX KOJIeOaHHIA.
Kunemaruueckoe " OUHAMWYECKOE

OIMCaHHE KOJICOATEILHOIO JABUKCHUA




[IpeBpamenue DHEPIrUU pu
rapMoHMYeckux koneOanusix. CBs3b
aMIUTMTYABl  KOJeOaHWH  HMCXOJTHOM
BEJIMUMHBI C aMIUTUTYJaMU KoJeOaHui

€€ CKOPOCTH U YCKOpPEHUS

Konebarenbubiii  koHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KoJieOaHus B
UACaIbHOM KOJEOAaTEIIbHOM KOHTYDE.
AHasoruss MeXJIy MEXaHWYeCKUMH U
AIEKTPOMArHUTHBIMU KOJIeOaHUSIMU.

®opmyna Tomcona

3aKoH COXpPAaHCHUA OHEPIrun B

UeallbHOM KoJieOaTeIbHOM KOHTYpE

BrinyxneHnbie MEXaHUYECKHE
koisiebanusa. Pesomanc. PesonaHcHas
KpHBas. Brinyxennsie

QJICKTPOMArHUTHBIC KoJIEOaHMSL.

Ilepemennbii  Tok. CuHYCOUAAIBHBIN

IIEPEMEHHBIN TOK.

MomHOCTh TIEPEMEHHOTO TOKA.
AMIUTUTYAHOE u JICUCTBYIOLLIEE

3HAYCHHUEC CUJIbI TOKA U HAITPSXKCHUA

5.1.10

Tpancdopmarop. [IpousBoxacTso,
nepenaya u norpebieHue
JIEKTPUIECKON JHEpIuHu.
DKoJ0rn4ecKue pucKu npu
MIPOU3BOJICTBE AJIEKTPUUYECKON IHEPrHH.
Kynberypa HCII0JIb30BAHHUSA

ANEKTPOIHEPTUH B MOBCEAHEBHON KU3HU

5.1.11

TexHudeckue ycTpoicTBa: ceiicmorpad,
AJIEKTPUYECKHUI 3BOHOK, JIMHUHA

aJIeKTpoIepesayd

5.1.12

[Ipaktrueckue pabotel. HccnegoBanue

3aBUCHUMOCTH nepuoaa MaJlbIX




KoJieOaHuM Tpy3a Ha HUTU OT JJIMHBI
HUTH M Maccel rpys3a. HccinegoBanue
MEPEMEHHOTO TOKa B  LENU U3
IIOCJIEA0BATEIBHO COEUHEHHBIX

KOHJIEHCATOPa, KaTyIlIKH U Pe3ucTopa

5.2

MEXAHNYECKUE

N SJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

Mexanunyeckue BOJIHBI, YCJIOBUS
pacupoctpaneHus. llepuon. CxkopocThb
pacrpocTpaHeHUss W JUJIMHA  BOJIHBL

HonepeqHHe H IIPpOAOJIbHBIC BOJIHBI

522

WNutepdhepentius u  gudpakaus

MEXaHHNYCCKHUX BOJIH

523

3Byk. Ckopocth 3Byka. ['pomkocTb

3ByKa. Bricora Tona. TemOp 3ByKka

524

ONEKTPOMAarHUTHHIE BOJIHBL. Y CIIOBHUSA
M3JIy4eHUsI DJIEKTPOMATHUTHBIX  BOJIH.
B3aumuas opuenranus BexktopoB E, B u

U B DJIEKTPOMAarHUTHOM BOJIHE B BAKyyMe

525

CBoiicTBa  3JEKTPOMArHUTHBIX  BOJIH:
OTpakeHue, MpeIoMIICHHE,
MoJsIpU3anus, nudpakius,
uHTepdepeHIus. CkopocTb

OJICKTPOMAardHMuTHBIX BOJIH

5.2.6

[lIkana  SNEKTPOMATHHUTHBIX  BOJIH.
IIpuMeHeHHe dIIEKTPOMArHUTHBIX BOJIH B

TE€XHHUKE U OBITY

5.2.7

HpI/IHIII/IHI)I PaaroCBA3U U TCICBUICHHA.
Pannonoxaum{. SJICKTpOMaFHI/ITHOC

3arpsI3HEHUE OKPYKAOIIEH Cpebl

528

Texnuueckue YCTpOICTBA:
MY3bIKQJIbHbIE UHCTPYMEHTBHI,
YIbTpa3ByKOBass JTUAarHOCTHUKa B TCXHUKE
U MEIUUUHE, pajap, pPaguoNpUEMHUK,

TeJIeBU30p, aHTeHHa, TenedoH, CBY-




I1€4Yb

53

OIITUKA

5.3.1

[IpssmonuueitHoe pacrpocTpaHeHnE

cBeTa B OHOpOHOM cpexe. JIyu cBera

532

OtpaxeHue cBeTa. 3aKOHBl OTPAKEHUS
cera. [lloctpoenne u300paxeHuii B

TIJIOCKOM 3€pKaJIC

533

Ipenomienue cBera. 3aKOHBI MPETOMIICHHS
CBeTa. AOCOJIOTHBINI [10Ka3arellb

IIpCIIOMIICHUA

534

Iomoe BHYTPEHHEE OTpaKEHHE.
[IpenenbHbIi yroi IIOJTHOTO

BHYTPCHHECTO OTPAKCHUS

5.35

Hucnepcusi cBera. CIOXHBIM COCTaB

Oenoro cBera. L{Bet

5.3.6

Cobuparonue U paccerBarolue JUH3bI.
Tonkast nmuH3a. POKYCHOE pacCTOSIHUE U
ONTUYECKass CWJIa TOHKOM  JIMH3BI.
ITocTpoenue n300pakeHUi B
coOMparoIIMUX U pacceuBarOIIMX JUH3aX.
dopmysia TOHKOM JIMH3BL. Y BEIUYEHHUE,

naBaeMoe JIMH30HU

5.3.7

[Ipenesnsr NIPAMEHUMOCTH

reOMeTqueCKOfI OIITHKH

5.3.8

WNutepdepentus  cBera. KorepeHTHbIC
HCTOYHUKU.  YCJIOBUS  HaOIIOmEHUs
MaKCUMYMOB u MUHHMYMOB B
MHTEp(PEPEHITMOHHON KapTHHE OT JBYX

CI/IH(l)a3HLIX KOTCPCHTHBIX HCTOYHUKOB

5.3.9

Hudpakius  cBeta. JudpakunonHas
peméTka. Ycnosue HaOIIOACHUS
[JIABHBIX MaKCHUMYMOB TIpU TaJeHUU
MOHOXPOMATHYECKOTO CBETa Ha

TU(QPAKIUOHHYIO PEIIETKY




5.3.10

[Tonspusanus ceera

5.3.11

TexHudeckue yCTpOMCTBA: OYKH, JIyIa,
¢doroanmnapar, NPOEKLUMOHHBIA anmapar,
MHKDPOCKOII,  TEJIECKOIl,  BOJOKOHHAas
ONTHKA, JAU(DpaKIHOHHAs  peméTKa,

TIOJISIPOU T

53.12

[Ipaktnueckue pabotel. M3mepeHue
nokaszaTess IPEIOMIICHUS.
WccnenoBanue cBONCTB M300pakKeHUH B

JINH3ax. Ha6J’II-OI[eHI/IC JUCIICPCHUHN CBCTA

OJIEMEHTDBI CITIELTMAJI

bHOI TEOPMU OTHOCUTEJIBHOCTU

6.1

I'panuLibl IPUMEHUMOCTH KIIACCUYECKON
MEXaHUKH. ITocTynartsl TEOPUU
OTHOCHUTEIILHOCTHU: WHBAPUAHTHOCTh
MOZYJIsI CKOPOCTHM CB€Ta B BaKyyMe,

NPUHOHUII OTHOCUTCIIBHOCTHU OHWHITEHA

6.2

OTHOCHUTEILHOCTD OIHOBPEMCHHOCTH.
3aMCI[J'IeHI/I€ BPpEMCHHU W COKpAIICHUEC

JUINHBI

6.3

OHeprust M HUMIYJbC  CBOOOJHOM

YJaCTHUIILI

6.4

CBsi3b Macchl ¢ dHEpruei U UMITYJIHCOM
CBOOOMHON 4YacTHIBI. DHEPrus TMOKOs

CBOOOIHOI YaCTHUILIBI

KBAHTOBAA ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOI OIITUKU

7.1.1

®otonsl. Dopmyna Ilnanka cBA3M
sHeprud (GOTOHA C €ro 4YacTOTOM.

DHeprus U UMIyJIbC POTOHA

OTtkpbITHE " HCCJIEIOBAHNE
¢doroapdexra. Onpitel A.I'. Croserosa.

3akoHbl poTodpdexra

YpaBHeHue DWHIITEeHHA JUISt

¢doroapdexra. «KpacHas  rpaHuna»




dotorddekra

7.1.4

Hasnenue ceera. OnbiTel [1.H. JIebeneBa

7.1.5

XHUMHUYECKOE NEHICTBUE CBETA

TexHuueckue YCTpOMCTBA:
¢dboTosnemMeHT, GOTOAATYUK, COJHEUHAS

Oarapesi, CBETOAMO.

7.2

CT

POEHUE ATOMA

7.2.1

Monens atoma Tomcona. OnBITEI
Pezepdopaa no uccnenoBanuto
cTpoenus aroMa. [Inanerapnas monaens

aToMa

7.2.2

[Tocrynater  bopa. U3nydenwe u
noryiomeHue (HoTOHOB mpHU Tepexone
aToMa C OJHOrO YpOBHS 3HEpPrUU Ha
npyroi. Bunel  cnektpoB.  Croektp

ypOBHEH HEPrUu aToMa BOAOPOa

7.2.3

BomaHoBEIe cBoiicTBa yacTull. BoJHBI 1€
Bbpoiiis. KopnyckynspHo-BOJIHOBOM
nyanusM. Jludpakius SIeKTpOHOB Ha

KpHUCTajIax

7.2.4

CnontanHoe u BBIHYKJICHHOE
W3JIy4YCHHUE. YCTPOWCTBO W NPUHLHII

paboTsl 1a3epa

7.2.5

TexHunueckue YCTpOMCTBA:
CHEKTPaJbHBIM aHaNN3 (CHEeKTPOCKOM),

Ja3ep, KBAHTOBBIN KOMITBIOTED

7.2.6

[Ipaktuueckue pabotel. HabOmoneHue

JIMHEWYaTOTO CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Mertoapl HaOMIOACHUS W PETUCTpaIluu

OJICMCHTAPHBIX YaCTHUI]

7.3.2

OTKpbITHE PAAMOAKTUBHOCTH. OMBITHI
Pesepdopna mo ompeneneHuro cocTaBa

paaroakTUBHOTO u3nmydeHus. CBolcTBa




anbpda-, Oera-, ramMMa-u3JTyqdeHusl.
BrusHue pagMoaKTHBHOCTH Ha KHUBBIC

OpraHU3MBbI

7.3.3

OTkpplTHE TNPOTOHA U  HEUTpOHA.
Hyxnonnas monens siapa ['elizenOepra —
WBanenko. 3apsn sapa. MaccoBoe unciio

siapa. M30Tormbl

7.3.4

Anbda-pacma. DIIEKTPOHHBIN u
MO3UTPOHHBIA  Oera-pacnan. ['amma-
u3nydyeHue. 3aKoH  PaJUOAKTUBHOTO

pacmnana

7.3.5

OHeprus CBSI3U HYKJIOHOB B  sJIpe.

Snepusie cunbl. JlepekT Maccsl sapa

7.3.6

Hz[eprIe pCaKIuu. ILCHGHI/IC U CHHTC3

saep

7.3.7

SAnepusii  peaktop.  TepMosiaepHsbIi
cure3. IIpobmembl U NHEpCHEKTHBBI
SIEPHOM  SHEPreTHUKU. OKOJOTUYECKHE

ACIICKTHI ﬂﬂepHOﬁ OHCEPICTUKU

7.3.8

OnemeHTapHele  4acTULbl.  OTKphITHE
II03UTPOHA. @yHIaMEHTAJIbHBIE

B3aUMOICUCTBHUS

7.3.9

TexHuueckue YCTpONCTBA: JO3UMETP,
Kamepa BuibcoHa, s[nepHBIA peaxKTop,

aroMHas Oom0a

7.3.10

[Ipaktuuyeckue pabotsl. MccnenoBanue
TPEKOB YacTHIL (o TOTOBBIM

¢dororpadusam)

SJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gHoro Heba. Co3Be3usi, sipKue
3BE3 MBI, IUIAHETEI, nx BUIMMOE

IBIKEHUE

8.2

Conneuynas cucrema. IlmaHeTsl 3eMHOI

TpYIIIGI. IInaneTeI-TUTAHTEI n nux




CITyTHHUKH, KapJIUKOBLIC IIJTAaHCTHI.

Maisie Tena CoTHEUHOM CUCTEMEI

8.3

Connne, Qorochepa wm armocdepa.

CoHeuHas akKTHUBHOCTH

8.4

NcTtounuk sneprun ConHua u 3B€37

8.5

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTHKH:
Macca, CBeTUMOCTb, PaJIyC, TeMIIEpaTypa,
Hux B3aUMOCBSI3b. Huarpamma
«CTIEKTpaNIbHBIN KJIacC — CBETUMOCTDY.
3BE31pl IJIAaBHOW IOCJIEJOBATEIBHOCTH.
3aBUCHMOCTh «MAacca — CBETHMOCTBY IS

3BE3]] TJIABHOI ITOCICA0BATCIIBHOCTH

8.6

Bnytpennee CTpOeHue 3BE3N.
CoBpemeHHbIE NPEACTaBICHUS 0
MpoucXokIeHnn M sBomonuu ConHua u

3BE3]1. DTaMbl JKU3HU 3BE3]

8.7

Mueunbii Ilyte — Hama [‘amakTtuka.
CnupanbHass ~ cTpykTypa ['anmaktuku,
pacnpeneneHue 3BE3M, ra3a W IbUIM.
[lonoxenne u paBmwxkenue ConHua B
lanaktuke. Ilmockas u cdepuueckas

noacucTeMsl [ alakTUKA

8.8

Tunel ramakTuk. PaguorasakThku U
KkBazapel. UYEpHble nOBIpEI B AApax

TaJIaKTHUK

8.9

Bcenennas. Pacmupenue BcenenHoil.
3akon XaOOma. PasOeraHue rajaakTHK.
Bospact u paguyc Bcenennoil, teopus
bosbmioro B3peiBa. Mognenb «ropsuei

Bcenennoi». PenukToBoe n3inydeHune

8.10

Macmrabnass  cTpyktypa BceneHHoil.
MeraraiakTuka. Hepewménnsie

po0JIeMbI ACTPOHOMHUH
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