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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CPEIHEro OOIIETro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TPEOOBAHUIl K pe3yibTaTam
OCBOCHHSI OCHOBHOU 00pa3oBaTeNbHON MporpamMmsbl, mnpeactaBieHHbx B OI'OC
COQO, a Takxke c¢ yudérom denepaqbHOl pabodeil mporpaMMbl BOCHHUTAHHUS U
KOHLEMUUU TpenojiaBanus yyeOoHoro npeamera «Dusmka» B 00pa3oBaTEIbHBIX
OpraHu3ausax Poccniickon denepanun, peanu3yommux OCHOBHBIE
oOpa3oBaTeIbHbIE MPOTPAMMEI.

Copepxkanue mnporpaMMmbl 1O (QU3MKE HampaBieHO Ha (QopmupoBaHue
€CTEeCTBEHHO-HAYYHOW KapTUHBI Mupa oOydarommxcs 10-11 kmaccoB mpu
oOyueHuu ux ¢u3uke Ha 0a30BOM YPOBHE Ha OCHOBE CUCTEMHO-ACSITEILHOCTHOTO
noaxonaa. IIporpamma mo ¢usmke coorBerctByeT TpeboBanusm DPI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpPEIMETHBIM pe3yJibTaTaM
OoOyd4eHHMs, a TaKKe YUHUTHIBAET HEOOXOJIMMOCTh PEaTU3ALUU MEXKIPEIMETHBIX
cBs3ell (DU3UKM C €CTeCTBEHHO-HAyYHBIMM YUYEOHBIMU TipeaMeTramu. B Hel
OTIPEJICIISIFOTCS. OCHOBHBIC 1ETW M3y4YeHHS (PU3MKK HA YPOBHE CPEIHETO OOIIETo
o0pa3oBaHus, MIAHUPYEMBIE PE3yJIbTaThl OCBOCHUSI Kypca (DU3HUKHU: JTUYHOCTHBIE,
MeTarnpeMeTHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma o Qpu3MKe BKIIOYAET:

e IUIAHMPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (hr3uKU Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ TPEAMETHBIE PE3YJIBTATHI IO F0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1o rogam oOy4eHwusl.

du3rka Kak Hayka O HamOoJjiee OOIMX 3aKOHAX MPHUPOJBI, BHICTYIAs B
KauecTBe y4eOHOTo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUM 00 okpysxaromiemM mupe. LIKoabHBIN Kypc GU3NKU — CUCTEMOOOpa3yOLni
JUISl €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETOB, OCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHMM, HM3y4aeMbIX XHMHEH, OHOJIOTHEH,
¢usnueckoit reorpaduerd u actpoHomuen. Mcmonb3oBaHWE U AKTHUBHOE
npuMeHeHue  (QU3MYECKUX 3HAHUWA  ONpejessieT  XapakTep ©  pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTHMI B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, TOJIYYEHHUSI HOBBIX MATEpHAIIOB C 3aJaHHBIMH CBOMCTBAMH U JPYTHUX.
N3yuenue Qu3MKM BHOCUT OCHOBHOW BKJIaJ B (POPMUpOBAHUE €CTECTBEHHO-
HAy4YHOM KapTHUHBI MHUpa oOydaromwuxcs, B (OpMUPOBAaHUE YMEHUM MPUMEHSTH
Hay4YHBIN METO/1 MO3HAHUS MPU BBHIMOJIHEHUH UMU YUYEOHBIX UCCIIEIOBaHUM.



B ocHoBy kypca ¢u3MKu IS YpPOBHS CpeaHero ooOimiero o0pa3oBaHUs
MOJIOKEH pAJl UACH, KOTOpble MOXHO paccMaTpuBaTh KaK MPUHIIMIBI €ro
MIOCTPOCHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTUYECKU
3aBEpIIEHHBIM, OH COAEPKUT MaTepuajl U3 BCeX pa3lesioB (U3MKH, BKIIIOUAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOMN (DU3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HeW Marepuan Kypca (U3UKU
00benMHEH BOKpPYT (¢u3nyeckux Teopuil. Bemymmum B Kypce sBiseTcCs
dbopMupoBaHUEe TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHUH, BEIIECTBE U
noJie.

Hoea eymanumapusayuu. EE peanuzanus mnpeanoyiaraeT HCIOJIb30BaHUE
T'YMaHUTAPHOTO TOTEHIHala (DU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUS
bu3ukn ¢ pa3BuUTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMHU M SKOJOTHYECKUMH MTPOOIEMaMH.

Hoes  npuxnaonoti uanpaenennocmu. Kypc ¢usukm mpeamonaraer
3HaKOMCTBO C HIMPOKHUM KPYrOM TEXHMUYECKHUX M TE€XHOJOTMUECKHX MPHIOKEHUN
M3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes skonocusayuu peanusyercss MOCPEACTBOM BBEJCHUS DJIEMEHTOB
COJCpKaHUS, TMOCBSIMIEHHBIX HJKOJOTHYECKHUM MpoOJiieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C PA3BUTHEM TEXHUKH M TEXHOJIOTHM, a Takxke 00CyXIEeHHUs
po0JIeM palMOHATIBLHOTO MPUPOIOTIOIB30BAHUS U IKOJIOTMYECKON 0€301MacHOCTH.

CTep>XHEBBIMH JJIEMEHTaMH Kypca (PU3UKKM Ha ypOBHE CpEIHEro ooOIero
o0Opa3oBaHus SBISIOTCS (u3nueckue teopuu (HopMHUpOBaHHE MPEACTABICHUN O
CTPYKType MOCTPOEHUsI (PU3NYECKON TeOpuH, posin (yH/IaMEHTAIbHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX MPEACTaBICHUSX O TMPHUPOJE, TIpaHUIIAX
NPUMEHUMOCTH TEOpUH, JJIsi ONHCAHWS ECTECTBEHHO-HAYUYHBIX SBICHHA U
MPOLIECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOJAX0A B Kypce (PU3UKU pean3yeTcsl Mpexe
BCEro 3a CYET OpraHM3alUU SKCTIIEPUMEHTAIBHON AESITENbHOCTH O0YyYaIOUTUXCA.
Jlnst  Ga3oBoro ypoBHS Kypca (U3MKA — OTO HWCIOJIH30BAHWE CHCTEMBI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M J1a0OpaTOpHBIX padoT,
KOTOpbIE B IporpamMme mno (pusuke oObeIUHEHbl B OOLIMN CIMUCOK YYEHHYECKHX
NpaKTHYECKUX paboT. BrigeneHue B yKa3aHHOM TepedyHe JabOpaTOpHBIX padorT,
IPOBOJAMMBIX [ KOHTPOJSL U  OICHKH, OCYIIECTBISIETCS yYaCTHUKAMU
00pa30BaTeIbHOrO IMpoLecca MCXOAd U3 OCOOCHHOCTEH IJIaHUPOBAaHUS MU
ocHalleHus kabunera ¢usuku. Ilpu »5>TOM oOecneunBaeTcss OBIAZCHHUE
O0yJarolMMHUCS YMEHHUSMHU TPOBOJUTH KOCBEHHBIC H3MEPEHHsI, HCCIIECIOBaHUS
3aBHCUMOCTEH (PU3NYECKMX BEIUYMH U IIOCTAHOBKY OIBITOB IO MPOBEPKE
IPEJIOAKEHHBIX TUIIOTES.



bonbiioe BHUMaHUE yAENAETCA PEHICHUI0 PACUETHBIX W KadeCTBEHHBIX
3anay. [Ipu 3TOM Ay pacu€THBIX 3a/1ay MPUOPUTETOM SIBIISIOTCS 3aJadyd C SIBHO
3aJJaHHOH (DU3UIECKON MOJIEITBIO, TIO3BOJISIOIINE IPUMEHATh N3YUECHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KakK M3 OJHOTO pasfena Kypca, TaKk M MHTETPHPYsS 3HAHUA W3
pa3HbBIX pasnenoB. /[ KaueCTBEHHBIX 3a/a4 MIPUOPUTETOM SIBIISIOTCS 3a/IaHUs HA
OOBsICHEHHE TPOTEKaHUs (PU3NYECKUX SIBICHUN M MPOIIECCOB B OKPY>KAIOIICH
KU3HU, TpeOyromue BbIOOpa (Pu3MUecKod Mojaenu JUisi CUTYalluu MPaKTHUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k wmaTepuaabHO-
TEXHUYECKOMY OOECIeYeHHI0 YydeOHOTro Tpolecca 0a3oBbI ypOBEHb Kypca
(bU3UKK HAa yPOBHE CPEHETO 001Iero 00pa3oBaHus JOJDKEH N3YUYaThCs B YCIOBUSIX
MPEeIMETHOrO0 KaOWHeTa (U3MKU WA B YCIOBHUSX WHTETPHUPOBAHHOTIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro IukiIa. B kaOuHeTre (QU3MKU TOIKHO OBITH
HeoOXxoauMoe J1abopaTopHoe OOOpyJOBaHWE JJIS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3NKE YICHHUECKHX MPAKTHUECKUX PadO0T U JIEMOHCTPAIIMIOHHOE
o0opyToBaHHE.

JemoHcTpaninonHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUM C
MPUHITIIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEeYMBACT ITOCTAHOBKY
MEPEUNCIICHHBIX B TporpaMMe 10 (DHU3UKE KITIOYEBBIX JICMOHCTpAIUNA IS
UCCJICIOBAHMUSI  M3Y4Yae€MbIX  SIBICHUA W  MPOIECCOB, HOMIUPUYECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaGopatopHoe o00Opy/IOBaHHE [JIi YYEHUYECKUX MPAKTUUECKUX padoT
dbopMupyeTCs B BUAE TEMATUYECKUX KOMIUIEKTOB M 00ECIIEUMBAETCS B pacdéTe
OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TeMaTHYeCKue KOMIUICKTHI
7a00paTOPHOTO O0OPYAOBAHMS JOJKHBI OBITH TOCTPOCHBI HAa KOMILIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPHUTENBHBIX CUCTEM B BHJIE IIU(PPOBBIX JTa00paTOPHUH.

OCHOBHBIMHU TICJISIMH H3yYCHHs (PU3UKHU B 00IIEM 00pa30BaHUH SIBIISTFOTCS:

o (opMupoBaHHE HWHTEpeca M CTPEMJICHHS OOYyYaroIIMXCS K HayIHOMY
W3YUYEHUIO TPUPOJBI, PA3BUTHE WX HHTEIUVICKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJie TO3HAHUA U (POopMUpOBaHUE
HCCJICI0BATEILCKOTO OTHOIICHUS K OKPYIKAIOIIUM SIBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PCHHSI KaK pe3yibTaTa HW3YYCHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKHU;

e (QopmupoBanue yMeHUU OOBSACHATH SBJICHHUS C MCIOJb30BAaHUEM
(U3UYEeCKUX 3HAHUH U HAYYHBIX JIOKA3aTeIbCTB;

e (opmMupoBaHue TpenCTAaBICHUNA O PONHM (PU3UKHU IS Pa3BUTHS JAPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.



JlocTikeHne STUX IieNield oOecrieunBaeTCsl pelieHueM CIeAYIOIMNX 3a/a4d B
npoliecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus:

npuoOpeTeHnue  CUCTeMbl  3HaHMM 00  oO0ummx  (u3myeckux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHUsIX, BKJIFOYAst MEXAHUKY,
MOJICKYJIIPHYIO  (PU3WKY, SJIEKTPOJUHAMHKY, KBAHTOBYIO (U3HKY U
AIIEMEHTHI aCTPOPU3UKH;

dbopMupOBaHME YMEHMN TPUMEHSTh TEOPETHUUECKHUE 3HAHUS s
OObsSICHEHUS (PUBMYECKUX SBJICHUNA B TMPUPOAEC U JJid MPUHITHUS
MMPAKTUYECKUX PELICHUN B IOBCEIHEBHOMW KU3HU;

OCBOCHHE CIIOCOOOB pEIICHHUS Pa3IMYHbIX 3a/lady C SBHO 3aJaHHOM
bu3MYecKol MOACNBIO, 3aJad, MOAPa3yMEBAIIINX CaMOCTOSATEIHLHOE
co3ziaHrue (PU3NMIECKON MOJICIH, aJICKBATHOM YCIIOBUSIM 33J1auH;
NOHMMaHUEe (PU3NYECKUX OCHOB W TNPUHIIMIIOB JEHCTBUS TEXHUYECKUX
YCTPOWCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOILYIO
cpeay;

OBJIAJICHUE METOJaMH CaMOCTOSITEIBHOIO IUIAHUPOBAHUSA WU IPOBEICHUS
(bu3MYeCKUX SKCIEPUMEHTOB, aHajiu3a W HMHTEpIpeTanud uHbOopMaIuy,
ONPENEIICHNS JOCTOBEPHOCTH MOJYYEHHOTO PE3YJIbTATA;

CO3/IaHUE YCIIOBUM ISl PA3BUTUSL YMEHUM MPOEKTHO-UCCIEIOBATENBCKOM,
TBOPUYECKOU JIESITETbHOCTH.

Ha wusyuenne ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CpPEIHEr0o OOIIero
oOpazoBanus otBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HENEN0), B
11 xnacce — 68 yacoB (2 yaca B HEJEIIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIA0OPATOPHBIX W
NPAaKTHYECKUX pabOT SBISIETCS PEKOMEHIOBAHHBIM, YYHUTEIh JEJIaeT BBIOOP
MPOBEICHUS JTA0OPATOPHBIX PabOT M OMBITOB € YYETOM WHAMBHUIYaIbHBIX
0COOCHHOCTEH 00YyUaIOIINUXCSI.



COAEPKAHUE OBYUEHUSA
10 KJTACC

Pa3gen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IO3HAHUSA

®usuka — Hayka o npupoje. HayuHbie MeTOIbl MO3HAHUS OKPYKAIOLIETO
mupa. Posb 3KkcnepuMeHTa W TEOPUHM B MPOLECCE IMO3HAHUS IPUPOIBI.
DKCHEPUMEHT B (PUBHKE.

MonenupoBanue (U3MYECKUX SIBICHUNA M TIpoueccoB. HayuyHble rumotesbl.
duznyeckne 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUSI.

Ponb u mMecTto ¢u3uku B (OPMUPOBAHUU COBPEMEHHON HAyUHON KapTHHBI
MHPA, B IPAKTUUECKOU AEATETBHOCTH JIFOIEU.

Jlemoncmpayuu

AHanoroBele W UHUQPPOBBIE HN3MEPUTEIbHBIC MPUOOPHI, KOMIIBIOTEPHBIE
JATYMKHU.

Pasznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuueckoe ABWKEeHHE. OTHOCHUTEIBHOCTh MEXAaHUYECKOTO JABMKEHUS.
Cucrema otcuéra. TpaekTopusi.

[lepemenienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) U
YCKOpPEHHE MaTepuaibHOW TOUYKH, UX MPOCKIMH Ha OCH CUCTEMbl KOOPJMHAT.
Clio)keHue nepemMeneHnil U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOpPEHHOE MPSMOJIMHEWHOE nBkKeHue. [ 'paduxu
3aBUCUMOCTH  KOOPAWHAT, CKOPOCTH, YCKOPEHHUs, IYTH ¢ TE€PEMELICHUS
MaTepuabHONW TOYKU OT BPEMEHH.

CBoOoaHOE najzieHre. Y CKOpeHre CBOOOIHOTO MaeHUs.

KpuBosnmHenHoe  nBukeHue. JIBMOKEHHE  MATEpUAIIBHOW  TOYKHA IO
OKPY>KHOCTH C MIOCTOSSHHOM MO MOJYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAS
ckopocTk. [lepron u yacrora oOpanienus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBU>KEHUE CHAPSIOB, LICTIHBIC U PEMEHHBIE MTepeIayun.

Jlemoncmpayuu

Mopenb cucTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBH>KCHUSL.

[IpeoOpazoBanre IBUKEHUMN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenne aBukeHUs Tena, OpPOIIEHHOrO MOJ YIJIOM K TOPU30HTY U
TOPU30HTANIBHO.



N3mepenne yckopeHus: CBOOOIHOTO IaICHHMS.

Hamnpaienue CKOpoCTH IPHU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, n1abopamopnsle padonivl

N3ydyeHrne HEpaBHOMEPHOTO JABHXKEHUS C LIEJIBIO ONPEAEIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHnre COOTHOLIEHUS MEXAY HYTSIMHU, MPONUACHHBIMU TEJIOM 3a
MOCJICIOBATEIbHBIC PABHBIE MPOMEXKYTKHM BPEMEHU TNIPU PABHOYCKOPEHHOM
JBUKEHHH C HAYAJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydyeHne NBUKEHUS IAapUKa B BA3KOU )KUIKOCTH.

N3yuenue ABuKeHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOoCcTH  [anmunes. llepBeii  3akoH  Hbrotona.
HNHepunaibHbIE CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
JUIS. MaTEpUaIbHON TOUKU. Tperuit 3akoH HproTOHA 1711 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro Tarorenusi. Cuia Tsbkectn. IlepBas kocMmuueckas
CKOPOCTb.

Cwuita ynipyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenust (mokosi, ckoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHus: CKOIBKEHHUS U cuiia TpeHus mokos. KoaddummenT tpenus.
Cuita cOnpOTUBIIEHUS IPU IBUKEHUU TEJIA B AKUJKOCTH WIIN Ta3e.

[TocTynarenbHoE M BpalllaTeIbHOE IBUKEHHE a0COJIFOTHO TBEPOrO Tea.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpaumeHus. llnedo cunbl. YcnoBus
paBHOBeCUs TBEPJOIO TEIIA.

TexHuyeckrue yCTpOMCTBA M IMPAKTUYECKOE IPUMEHEHHE: MOAIINITHUKH,
JBUJKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHepUUH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIIUX TEJI.

Bropoii 3akon Herotona.

N3mepenue cui.

CnoxeHue CHiL.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT AeOpMalinii.

HesecomocTts. Bec Tena npu yCKOpEHHOM OABEME U AJCHUM.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBeCHs TBEPAOTO Tena. Buapsl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, n1abopamopnsle padonivl

N3yuyenue aBumKeHUs OpyCcKa 10 HAKJIOHHOW IJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOWIUX B MPYKUHE U
pPE3MHOBOM 00pasiie, OT ux aehopmaluu.

HccnenoBanne yclnoBUM paBHOBECHS TBEPAOrO TeEla, HMEKMIETO OCh
BpAILICHUA.

Tema 3. 3aKkonvl coxpaneHus ¢ MexanHukKe

NMnynbc MartepualibHOW TOYKH (Tena), CUCTEMbl MATEpPHUAbHBIX TOYEK.
NmnynbCc CUJIBl M1 U3MEHEHUE HMIYJbCa Tella. 3aKOH COXPAHEHUS] MMITyJIbCa.
PeakTuBHOE IBUKEHHUE.

PaGota cusibl. MOIITHOCTH CHJTBI.

Kunernueckass »Heprusi MaTepualbHOW TOUYkKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU YHEPTUM.

[TorennumanpHas JHEprus. [TorenunanbHas DHEprus yIIpyro
nedopmMupoBaHHOM — npykuHbl.  [loTeHuumanbHass  SHepruss Teida  BOIU3HU
MTOBEPXHOCTH 3€MIIH.

[loreHnuanbHple W HENOTCHUUAIBHBIE  CHUJIBIL. CBs3p  paboTHI
HENOTECHUHUAIBHBIX CUJ C WU3MEHEHUEM MEXAHUYECKOW SHEPTUM CUCTEMBI TEIN.
3aKOH COXpAHEHUSI MEXAHUYECKON SHEPIUH.

Yapyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4yeckre yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHHWE: BOLOMET, KOMED,
MIPYKUHHBIN UCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa moTeHIIMATLHOM YHEPTUU B KHHETUUECKYIO i OOPaTHO.

Yyenuueckuii sxcnepumenm, n1abopamopnvie padonul

N3ydenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX
HUTSIHBIX MasATHUKOB.

HccnenoBanne cBsI3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha IPUMEPE PACTSIKECHUSI PE3UHOBOTO KIyTa.

Paznen 3. MogekyasipHast Gu3nka 1 TePMOJIMHAMUKA

Tema 1. OcHogbl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep IBWKEHUS U
B3aHMOJICMCTBUSL YacTULl BellecTBa. Mojaenu CTpoeHHusl ra3oB, XUJIKOCTEU H
TBEPJIBIX T U 00BSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojieniei. Macca u
pasmepsbl Mosiekyil. KonnuectBo BemectBa. [loctositHaas ABoraapo.

TennmoBoe paBHoBecue. Temmneparypa u e€ usmepenue. lllkana temmnepartyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJISPHO-
KMHETHMYECKOW TEOpUHM HACaIbHOro rasza. AOCONIIOTHas TeMmIiiepaTypa Kak Mepa
CpEIHEM KWUHETUYECKOW DHEPrMU TEIJIOBOrO JBWXKEHMsA dvacTtul rasa. lllkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHMe MenaeneeBa—Knanenpona.
3akoH [lanbToHa. M30ompouecchl B MAEANbHOM Ta3e C NOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpencraBieHre H3O0MPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuyeckrue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbIThI, JOKa3bIBAIOUINE JHUCKPETHOE CTPOEHHE BeliecTBa, (oTorpadun
MOJIEKYJI OPTaHUYECKUX COCTUHEHUN.

OnpiThl 10 MU PY3UN KUAKOCTEN U ra3oB.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogaens onbita [lTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYIlIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMOJICHCTBHUS.

Mopens, WILTIOCTPUPYIOIIAas TPUPOLY AABJIEHUS ra3a Ha CTEHKH COCY/1a.

OnbITE, WUIIOCTPUPYIOIIME YPAaBHEHHWE COCTOSHMS HJCAIBHOTO Trasa,
U30IIPOLIECCHI.

Yyenuueckuii sxcnepumenm, n1abopamopnvle pabonul

Onpenenenue Maccsl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE HM3MEPEHUMU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPATypPbl BO3yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEK/ly TapaMETPAMU COCTOSIHUS Pa3peKeHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmoauHaMuueckass cucreMa. BHYTpeHHSAS dHEpPrus TEPMOIMHAMUYECKOU
CHCTEMBI U criocoObl e€ n3mMeHenus. KonndyecTBo TemnoTsl U pabora. BHyTpeHHsIs
DHEpPIrusl  OJAHOATOMHOIO  HMJEaJbHOrO0  rasa. Buasl  Temionepenayu:
TEIUIONPOBOAHOCTh, KOHBEKIUSA, U3IyYeHHUE. Y I€IbHAsI TEIUIOEMKOCTh BELIECTBA.
KoandecTBo TEm0THl IpH TEIIonepeaaye.

[Tonsitue 00 ammabatHom mpouecce. [lepBbli 3aKOH TEPMOJIMHAMUKHU.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMHMKHM K u3ompoueccaMm. ['paduueckas
UHTepIpeTanus paboTsl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpatuMocTh MpoiieccoB B MpUpo/Ie.

TermoBble  MamuHbl.  [IpuHOMOBI  AEHCTBHS  TEIUIOBBIX  MAIMH.
[IpeoOpa3oBanusi ’HEpPrUM B TEIJIOBBIX MamuHax. KosdduumueHTt mnosie3Horo
neiictBus TerwtoBod mamwmHbl. [{ukn KapHo m ero koaddummeHT mojae3HOoro
JeNCTBUS. DKOJOTUYECKUE MPOOIEMBI TEIIOIHEPTETHKHY.



TexHuyeckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: JIBUTATElNb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

3mMeHeHre BHYTPEHHEW HSHEpPruM Teja MPU COBEPIICHUU PaOOTHI: BBUIET
npoOku u3 OYTBUIKM TIOJ JNEUCTBHEM CXATOTO BO3/yXa, HarpeBaHue 3gupa B
JaTYHHOU TpyOKe MyTEM TpeHHs (BUICOJEMOHCTPALINS).

N3meHeHue BHYyTpEeHHEH SHEpruu (TeMIiepaTyphl) Tea Ipy Terionepeaaye.

OneIT 1Mo anauabaTHOMY PpACHIMPEHUI0 BO3ayXxa (OHBIT C BO3AYIIHBIM
OTHUBOM).

Monenu napoBoii TypOUHBI, ABUTATENSI BHYTPEHHETO CrOpaHus, PEaKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepenne yaenbHOoN TEMI0EMKOCTH.

Tema 3. Azcpecamnivie cocmoanusa eeuyecmea. Pazoevie nepexoovl

[TapooOpa3zoBanue u KoHJeHcarus. Vcrapenne u kuneHue. AOCONIOTHAS H
OTHOCUTEJIbHAsL BJIAXHOCTh BO3ayxa. HaceimeHHslli nap. YaenbHas TeEILIOTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JAABJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdusie Tena. AHU30TPONUS CBOMCTB
kpuctayoB. JKuakne kpucramibsl. CoBpeMeHHblE Marepuainbl. IlimaBienue u
KpucTayum3anus. Y aeinbHas Tersora miasienus. Cyonumarusi.

VYpaBHeHue TerioBoro 0anaHca.

TexHuyeckre yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KAUIOPUMETP, TEXHOJIOTUU MOJYUYECHHUSI COBPEMEHHBIX MATEpPHUaOB, B
TOM YHUCJIE HAHOMATEpPUaIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoliCcTBa HACBHIILIEHHBIX MAPOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUHU.

CriocoObI M3MepeHNs BIAXKHOCTH.

HabGnrogenue HarpeBaHus U MJIaBJIEHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanust KpUCTaIOB.

Yyenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepeHre 0THOCUTENBbHOM BIIaXKHOCTH BO3AYXa.

Paznen 4. DaekTpoauHamMuKa
Tema 1. Inekmpocmamuka
OnekTpu3auust Tel. OJIEKTPUYECKHM 3apsan. JBa BHAAa JIIEKTPUUYECKHUX
3apAnoB. [IpOBONHMKM, OUANEKTPUKU W IONYNPOBOJHUKH. 3aKOH COXPAHEHUS
AIIEKTPUYECKOTO 3apsa.
B3aunmoneiictBue 3apsaaoB. 3akoH Kynona. ToueuyHsbli 31eKTpUYecKuil 3apsi.
OnekTpuueckoe mnoae. Hanpspk€HHOCTh  anmekTpuueckoro mnoiid.  IIpuHuun



CYIEPIIO3ULUN DJIEKTPUUYECKUX MOJIEN. JIMHMM HanpsKEHHOCTH AJIEKTPUYECKOTO
TOJISL.

Pabora cun  oanektpocratudeckoro  mosiss.  [lorenuwman.  PasHocTh
MOTEHIMANOB. [IpOBOAHMKM W JUANEKTPUKH B DBICKTPOCTATUYECKOM IIOJIE.
JnanekTpuyeckas NpOHUIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DIeKTpOEMKOCTh MIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsyKEeHHOTO KOHJIEH caTopa.

TexHu4yeckrue yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHHUE: DIEKTPOCKOI,
DIIEKTPOMETpP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE JJIEKTPONpPHUOOpOB,
KOHJICHCATOp, KONMUPOBAJIbHBIN anmnapar, CTpyHHbINA TIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHLKUII IEUCTBUS 3JIEKTPOMETPA.

B3anmojelicTBuEe HadIEKTPU30BAHHBIX TEN.

DIIEKTPUUECKOE TI0JIE 3aPSKECHHBIX TEIL.

[IpOBOTHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaThuuecKkas 3aluTa.

JMBAEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTb  AJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT  IUIOLIAJN
IJIACTUH, PACCTOSHUS MEXAY HUMH U TUIEKTPUIECKON NPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHAEHCATopa.

Yyenuueckuii sxcnepumenm, n1abopamopnvle pabonul

N3Mepenue 3neKTpoOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstii 31ekmpuveckuii mox. Toxu 6 paziuunvix cpeoax

DONEeKTpUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPUUECKOTO TOKA.
Nctounuku Toka. Cuina toka. [IocTOSHHBIN TOK.

Hanpsioxenue. 3akon OMa 11 y4acTKa LEeMu.

DNEeKTPUUECKOE COMPOTUBIICHHUE. Y EIbHOE COMPOTUBJIECHHUE BEIECTBA.
[TocnenoBaTenpHOE, MapaLIEIbHOE, CMEIIAHHOE COCTMHEHNE TPOBOJHUKOB.

Pabora nanektpuueckoro Toka. 3akoH Jxoyns—Jlenma. MoiHOCTh
AIEKTPUYECKOTO TOKA.

DNEKTPOJABIKYILAA CHJIAa U BHYTPEHHEE COMPOTUBIECHUE HMCTOYHHUKA TOKA.
3axoH Oma 11 OTHOM (3aMKHYTOM) 3yiekTpuueckoi tenu. KopoTkoe 3ambikaHue.

DJIEKTPOHHAsI ~ MPOBOJAMMOCTH  TBEPIBIX  METAJIOB.  3aBHUCHUMOCTH
CONPOTHUBJICHUSI METAJIJIOB OT TeMIepaTypbl. CBEpXIpOBOIUMOCTb.

DNeKTpUYeCcKuid TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpOoBOIHUKHU. CobcTBeHHas U pUMeECHast IPOBOAUMOCTD
noynpoBoJHUKOB. CBoicTBa p—N-nepexona. [lomynpoBogHUKOBBIE PUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpaXx M  paciuiaBax  dJIEKTPOJIUTOB.
DNEeKTpOoIUTHYECKas: AUCCOUALUS. DIEKTPOIH3.



DJNIeKTpUUeCKU TOK B Tra3zax. CaMOCTOATENbHBIM M HECAMOCTOSITEIbHBIN
pa3psan. Monuus. [Inazma.

TexHuyeckre yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: aMIepMeTp,
BOJIBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIHHBIC TIPHUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA U0/,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYIPOBOTHUKOBBIN U0/, TaJbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaNPSHKEHMUS.

3aBUCHUMOCTh COINPOTHUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TTOTIEPEYHOTO CEYEHUS U MaTepuaa.

CMeniaHHOE COeIMHEHUE MTPOBOJHUKOB.

[Ipsamoe wW3MepeHue JIEeKTPOABWKYILIEH cuibl. KopoTkoe 3aMblKaHue
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTh COTIPOTUBJICHUSI METAJIJIOB OT TEMIIEPaTyPHhl.

[IpoBOAMMOCTB 3JEKTPOTUTOB.

HckpoBou paspsia ¥ MPOBOJAMMOCTD BO31yXa.

OHOCTOPOHHSSI TPOBOIUMOCTD IHO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopnule pabomuwl

N3ydeHne cMEmaHHOI0 COEINHEHUS PEZUCTOPOB.

N3mepeHne 3JIeKTPOBUKYILIEH CHUJIbI MCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaOmronenue anextposiusa.

MesxknpeaMeTHblie CBA3H

N3yuenue kypca ¢usuku 6a30Boro ypoBHs B 10 Kiracce OCyIIECTBISETCS C
YYETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBSI3€d C KypcamMM MaTeMaTHKH,
OHOJI0TMHU, XUMHH, reorpaduu U TEXHOJIOTUH.

Meorxcnpeomemnvle nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAay4YHOTO
MO3HAHUSA: SIBJICHWE, HAay4YHBIA (pakT, TUmoTe3a, (hu3udeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SIKCIIEPUMEHT, MOJIEIUPOBAHHUE, MOJEIIb, U3MEPEHHE.

Mamemamuxa: pelleHHe CHCTEMbl ypaBHEHUW, JHUHEWHass QyHKIuS,
napabona, runep6osna, ux rpaguKu U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO,
BEKTOPBI U UX MPOCKIIUU HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonozus: mexanndeckoe ABIKEHUE B KUBOW mpupojae, Auddysus, ocMmoc,
TEIJI000MEH KUBBIX OPraHU3MOB (BUIBI TEIUIONEPEIayu, TEIIOBOE PABHOBECHE),
AIEKTPUYECKUE SIBJICHUS B KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHNUE ATOMOB U MOJIEKYJ, MOJIb
BEILIECTBA, MOJISIpHAsi Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEN, XKUIKOCTEH U



ra3oB, JJEKTPUYECKUE CBOWMCTBA METAJJIOB, AJIEKTPOJIMTHYECKAs IHCCOLIMAINSA,
raJibBaHUKA.

l'eoepacghus: BnaxXHOCTh BO3/lyXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOJNb30BAHUEM MEXaHU3MOB,
Y4ET TpPEHUS B TEXHUKE, MOJAIIUIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPaHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JpPYyTHE), JBUraTelb BHYTPEHHETO
cropaHusi, mapoasi TypOuHa, OBITOBON XOJIOJUIBHUK, KOHIUIIUOHED, TEXHOJIOTUU
MOJIyYECHHUS] COBPEMEHHBIX MATEpHAJIOB, B TOM YKCJIE HAaHOMATEpHUAIIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKAs 3allluTa, 3a3eMJICHUE DJIEKTPOIPHUOOPOB,
KCEpOKC, CTpYWHBIN IPUHTED, AIIEKTPOHArpeBaTEIbHbIC npuoOOPHI,
AIIEKTPOOCBETUTEIHHBIC MPUOOPHI, TATHBAHUKA.

11 KVIACC

Paznen 4. JaekTpoauHamMuka

Tema 3. Macnummnoe nose. I1eKmpoMazZHUMHAA UHOYKUUA

[TocTosiHHBIE ~ MarHuThl.  B3auMOAEHUCTBHE  IIOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mnosie. Bexkrop marHuTHOM wuWHAYKOMH. [IpyHIMnD cyneprno3unuu
MAarHUTHBIX noyied. JInHUM MarHuTHOM WHAYKIWH. KapTuHa JTUHWUNA MarHUTHOW
VHIYKLHH T0JIS1 TOCTOSIHHBIX MarHuTOB.

MarauTHoe TIOJ€ TPOBOJHUKA C TOKOM. KapTuHa JWMHUN WHIYKIUA
MAarHUTHOI'O TOJISl JJIMHHOTO IMPSIMOrO0 IPOBOJHHUKA U 3aMKHYTOI'O KOJIBLIEBOI'O
MIPOBOJHUKA, KATyIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmoaeicTBue npoBOJHUKOB €
TOKOM.

Cunia Amnepa, e€ MOAyJb U HalpaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HalpaBlieHUE. [[BHKeHHUE 3apsiKEHHOW YaCTUIIbI
B OJIHOPOJIHOM MarHuTHoM mnose. Pabota cuibl Jlopenna.

SIBiieHUE DJIEKTPOMAarHUTHOW MHAYKUMH. IlOTOK BeKkTOpa MarHUTHOMN
UHIYKIUU. OJEKTPOJBIDKYILAsT Cuia HWHIYKIUU. 3aKOH BJIEKTPOMArHUTHOU
nnaykunu dapanest.

BuxpeBoe »3eKTpUyYecKoe TmoJyie. ODIEKTPOJABMKYIIAs Cuila HHIYKIUU B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATEIHHO B OJJHOPOJHOM MArHUTHOM MOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTh.  SIBIIEHME CAaMOMHIYKIMHU. OJEKTPOJBIXKYILAs CHUia
CaMOMHIYKIIUU.

DHEprusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMATrHUTHOE TOJIE.

TexHudecknue yCTpOMCTBA M IMPAKTUYECKOE IPUMEHEHUE: TOCTOSHHbBIC
MAarHUThbl, JJEKTPOMArHUTHI, DSJIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTapPHBIX
YaCTHL], UHIYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.

JIvHUY MHIYKIUW MAarHATHOTO TOJIS.

B3aumopericTBre 1ByX NPOBOAHUKOB C TOKOM.

Cunia Amnepa.

[evictBue cumnel JIopeH1a Ha HOHBI DJIEKTPOIIUTA.

SIBiieHUE ANTEKTPOMArHUTHON UHTYKIWH.

[IpaBuno Jlenua.

3aBUCHUMOCTh 3JIEKTPOJBMKYILIEH CHIJIBI UHAYKIHUH OT CKOPOCTH M3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBiIeHME CAaMOMHIYKIIUH.

Yyenuueckuii sxcnepumenm, n1abopamopnsie pabonivl

N3y4yeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanne AeUCTBUA IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanune sSBIEHUS 3JIEKTPOMAarHUTHON MHIYKLWH.

Paznen 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 3I1eKmpoOMaAZHUNHbBIE KOJ1€0aAHUA

Konebarenbnas  cucrema. CBOOOJIHBIE  MEXaHUYECKHE  KOJeOaHMS.
["apmonunyeckue konebanus. [lepuon, vacrora, amrumuryga u (asza kKojieOaHUH.
[IpyXuHHBI MasTHUK. MareMaTH4ecKuil MasTHUK. YpaBHEHHE TapMOHUYECKHUX
kosnebanwmii. [IpeBpareHne sHEpruyu Mpu raPMOHUYECKUX KOJICOaHUSX.

Konebarenpubiii koHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIE KOJEOAHUS B
UJCaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOrUs MEXAY MEXaHUYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJsiebanusimu. @Dopmyna TomcoHa. 3akoH coXpaHEHUS
HHEPTUU B UJCATHHOM KO0JIeOaTEIbHOM KOHTYPE.

[IpencraBienne o 3aTyXarolmux KojebaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
koJnebanus. Pezonanc. BeiHy K /I€HHBIEC 2JIEKTPOMArHUTHBIE KOJICOAHMUS.

[lepemennpiii TOK. CHUHYCOMAQIbHBIM NEPEMEHHbIA TOK. MOIIHOCTD
MEPEMEHHOI0 TOKAa. AMIUIMTYJIHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHUJIbI TOKA U
HaIpPsHDKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPeOICHUE SIEKTPUUECKON
SHEPIrUM. DKOJOTMYECKUE PUCKU TMPHU MPOU3BOJICTBE 3IEKTpod3Hepruu. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCEITHEBHOM KU3HH.

TexHuyeckue yCTpPOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: DIICKTPUYCCKUIM
3BOHOK, T€HEPATOp MEPEMEHHOT0 TOKA, TUHUU 3JIEKTpoIepeay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJIeOATENbHON CUCTEMBI (NMPYKUHHBIA WU
MaTEeMaTUYECKU MASITHUK).



HabGmronenne 3aryxaromux KojieOaHu.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaGmronenue pe3onanca.

CB0OOOIHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUSI.

OcuunorpaMmsl (3aBUCHUMOCTH CUJTBI TOKA M HANPSDKEHUSI OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHUI.

Pe3oHanc mpu mocnenoBaTeIbHOM COEIMHEHUHU PE3UCTOpa, KaTyIIKU
WHIYKTUBHOCTH U KOHJIEHCATODA.

Monenps TUHUM 3JE€KTpONepeIadHm.

Yyenuueckuii sxcnepumenm, n1abopamoptvie pabonul

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MaJbIX KoJieOaHUI Tpy3a HA HUTH OT
JUTMHBI HUTU U MaccChl rpy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LENH W3 IOCIENOBATENbHO
COEJIMHEHHBIX KOHJIEHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKmMpoOMAZHUNHbBLE 60IHbL

MexaHnuueckue BOJHBI, ycioBusi pacnpoctpanenus. llepuoa. CkopocTb
pacrnpocTpaHeHussT W JJuMHA BOJIHBL [lomepeuHble W TPOJOJIBHBIE BOJIHBI.
HUuTtepdepeHus u iuppakiuus MEXaHUYECKUX BOJIH.

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

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSL U3Ty4YEHUS! 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuenranus BektopoB E, B, V B anexkrpomaruutHoit BonHe. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPa)X€HUE, MPEIOMIICHUE, MoIspu3anus, Aupaxkuus,
uHTeppepeHus. CKopocTh 3JEKTPOMArHUTHBIX BOJIH.

[[Ixana 37€KTPOMArHUTHBIX BOJIH. [I[prMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3M U TeleBUACHU. Panrookanus.

DNEeKTPOMarHUTHOE 3arpsiI3HEHUE OKPYKAIOIIEH Cpebl.

TexHUYecKHue YCTPOMCTBA M NPAKTUUYECKOE NPHUMEHEHHUE: MY3bIKAJIBHBIE
MHCTPYMEHTHI, YJIbTPAa3BYKOBasl IMAarHOCTHKAa B TEXHHUKE M MEIMIIMHE, pajaap,
paguonpuEMHHUK, TEIEBU30p, aHTeHHa, Teledon, CBU-meus.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoCTpaHEHUE MONEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmromeecs Ten0 Kak HCTOYHHK 3BYKa.

HabGmnronenue oTpaxeHus: U NPeJOMIIEHUS MEXaHUYECKHUX BOJIH.

Hab6monenune narepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBO pE30HAHC.

HaGnronenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIO0M u
4acTOTOU KosieOaHuH.



HccnenoBanue CBOWCTB 2JIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
npesioMJIeHUE, MoAspu3anus, Audpakuus, uHTephepeHIus.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. lIpsMmoinHEHHOE pacHpoCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyd cBera. ToueyHbli ICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OoTpaxkeHus cBeTa. [locTpoeHue n3oOpaxkeHui B
IIJIOCKOM 3€pKaje.

[IpenomiieHue cBeTa. 3aKOHBI NPEIOMIICHUS CBETa. AOCOIIOTHBINA MOKA3aTeNb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIl yrosl IOJIHOIO
BHYTPEHHETO OTPaKECHHSI.

Hucnepcust ceera. CioxHbIi cocTaB 0enoro ceera. LBer.

ColOuparomue U pacceuBaromde JuH3bBL. ToHKas JuH3a. DOKycHOe
paccTosiHUE M ONTHYecKas cuia TOHKOW JuH3bL. [locTpoeHune u3oOpaxkeHU B
coOuparomux U paccenBaromux auH3ax. Gopmyna TOHKOW JUH3BI. YBeJIWYEHUE,
JaBAEMOE JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. HWurtepdepenius cBera. KorepeHTHble HCTOYHUKHU.
VYcnoBusi HaOMOACHUS MAaKCUMYMOB M MHUHHUMYMOB B HWHTEpP(EpEHIIMOHHOM
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. [udpakunonHas pemérka. YcCIoBUE HAOIIOIEHUS
INIABHBIX ~MAaKCUMyMOB IIpM  NAJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PPaKIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckre yCTpPOWCTBA M NPAKTHUYECKOE IMPUMEHEHUE: OYKH, JyIa,
doToamnmapaT, NPOEKIIMOHHBINA amnmapar, MHKPOCKOIM, TEJIECKOI, BOJIOKOHHAs
onTHKa, TU(paKoOHHAs peiéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMonuMHEHOE pacnpoCTpaHEHUE, OTPAKEHUE U NPEIOMIICHHE CBETA.
OnTuueckue nprudOpHI.

[TonHOE BHYyTpEHHEE OTpakeHre. Moiesib CBETOBOAA.

HccnenoBanre cBOMCTB N300paKeHUH B JTMH3AX.

Mopenu MUKpOCKOIIa, TeJIECKOomna.

HaGmronenune natepdepeHinm crera.

Hab6mronenne nudpakimm ceeta.

HabGmonenne nucnepcuu cBera.

[Tonydenue cnekTpa ¢ MOMOUIBIO IPU3MBL.

[Tonyyenue cexTpa ¢ MOMOMIbIO AUPPAKIUOHHON PEIETKU.

HaOnronenue nosspuszanuu CBETa.

Yyenuueckuii sxcnepumenm, 1abopamopHule pabomuol



N3mepenue nokaszaress NpeIoOMICHUS CTEKIIA.
HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.
HaGmronenue nucnepcuu cBera.

Pa3nen 6. OCHOBBI CIeNIHAJIBHON TEOPUHM OTHOCUTEILHOCTH
['panuiel TPUMEHMMOCTH  Kiaccudeckod — mexaHuku.  [loctymaTsl
CIIeIIMaIbHOM TEOPUM OTHOCHUTEIBLHOCTH: HWHBAPUAHTHOCTH MOMIYJS CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIHFHOCTH DUHINITECHHA.
OTHOCUTENTBHOCTh OJTHOBPEMEHHOCTH. 3aMe/IJICHHE BPEMEHU M COKpAIllCHHUE
JUTUHBI.
DHeprus 1 UMINYJIbC PEISTUBUCTCKON YaCTHUIIBI.

CBsi3p Macchl C SHCpFHGﬁ U UMITYJIbCOM peJI}ITI/IBI/ICTCKOﬁ qaCTHUIBbI. 9H€pI‘I/ISI
ITIOKO.

Paznen 7. KBanTtoBasi pusuka

Tema 1. Dnemenmol KBAHMOBOU ONMUKU

®oronsl. opmyna [1nanka cBsizu 3Hepruu (HOTOHA C €r0 YaCTOTON. DHEprus
Y UMITYJIbC (POTOHA.

Otkpeitre u uccnenoBanue Gororpdexra. Onpitel A. I'. CToneroBa. 3aKOHBI
dotordpdekra. YpaBuenue DunmTeitHa mis dotoddpdexra. «KpacHas rpaHuna»
dboTorddexra.

JaBnenne ceera. OnbiTol I1. H. JIeGenera.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUUECKOE MPUMEHEHHUE: (POTOIIEMEHT,
dboTomaTUHK, cCoTHEYHAst 6aTapesi, CBETOANO/I.

Jlemoncmpayuu

®dotor(pdekT Ha yCTaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETo (poToaddekTa.

Ceeroauoy.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHHio o -4acTHII.
[Imanerapnas Mmogmens aroma. lloctynater bopa. U3nydyenune wm mnornomnieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOTO YPOBHSI SHEPrHHM Ha Jpyroil. Buiel
cnekTpoB. CHEKTp YPOBHEW dHEPrUU aToMa BOJIOPO/IA.

BousHoBeie cBoiicTBa yactull. Bosnsl ne bpoitnsa. KoprnyckynsipHO-BOJIHOBOM
JTyaTu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYCHHE.

TexHuyeckrue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI J1a3epa.

HabGnronenue JTMHEHYaThIX CIEKTPOB U3ITyUYECHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, n1abopamoptvie pabonul

HaOmronenue tuHe4aToro cekTpa.

Tema 3. Amomnoe a0po

OKCHEpPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTpPOCHHs sapa. OTKpeITHE
pagunoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuto  cocraBa
paanoakTUBHOTO u3nmydyeHus. CBolictBa anbda-, Oera-, TamMMa-U3ITyYCHHUS.
BinusiHne paainoakTUBHOCTH Ha KUBBIE OPTAHU3MBI.

OTkpbiTHE TIpOTOHA W HeWTpoHa. HykiioHHas monens sjpa [eizenOepra—
NBanenko. 3apsana sapa. MaccoBoe uncio sapa. M3oronsl.

Anbsda-pacniaz. ODIEKTPOHHBIM W TIO3UTPOHHBIN Oera-pacmaa. [ amma-
U3JTy4eHHe. 3aKOH PaJIMOaKTUBHOIO pacraja.

DHeprusi cBsI3U HYKJIOHOB B siipe. Snepubie cuiibl. JledexT maccer sjpa.

SlnepHble peakuuu. JleneHrue U CUHTES sIep.

SAnepusiit peaktop. Tepmosinepusiii cunTe3. [IpobGremMbl U MEPCHEKTUBBI
SAJIEPHON SHEPTETUKU. JKOJIOTMYECKHUE aCIIEKThI IIEPHON SHEPTETHKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.

MeTo1b1 HaOJIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLI.

dynaameHTanbHbIe B3auMOAeCcTBUSA. EqUHCTBO (hr3nueckoi KapTUHBI MHpA.

TexHuyeckue yCcTpoMCTBa U IMPAKTHUYECKOE IIPUMEHEHHE: T03UMETP, Kamepa
Busnbcona, siiepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CY€T4yrK MOHU3UPYIOLINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM (oTOrpadusim).

Pa3zgen 8. JiiemeHTHI aCTPOHOMUY M aCTPOPU3MKH

Ortanbl pa3BUTHsI acTpoHoMuU. [IpuKiaaHOe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3BépmHoro nHeba. Co3Be3gusi, SpKUE 3BE3NBI, IUIAHETHI, MX BHIMMOC
JBH)KCHUE.

ConneuHas cuctema.

Comune. ConHeuHast akTUBHOCThb. HMcTounuk sHeprum ConHUA W 3BE3N.
3BE3/1bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpamMma «CHEKTpalbHBIM Kilacc —
CBETHUMOCTB». 3BE3Mbl IJIaBHOM IOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIs 3BE3] TIJIaBHOM MOCIENOBaTEIbHOCTH. BHyTpeHHee cTpoeHue



3B€311. COBpEMEHHBIEC MPEJCTABICHHS O MPOUCXOXKACHUU W 3BoIonuu CoJiHIA U
3BE31. DTaIbl )KU3HU 3BE3I.

Mnrneunsiii Ilyte — nHama ['anaktuka. I[lonoxenue u nBuxxkeHue CoyHIA B
[Namaktuke. Tunel ranaktuk. PaguoranakTuky U kBa3zapbl. YEpHBIE IBIPBI B sApax
rajakTHK.

Bcenennas. Paciupenne Beenennoit. 3akon Xa06isa. Pa3zberanue rajgakTuk.
Teopus bonpioro B3psiBa. PEIMKTOBOE U3IIyUYEHHUE.

MacirabHas ctpykrypa Beenennoit. MertarainakTuka.

Hepeménnpie mpoOiaemMbl aCTPOHOMUM.

Vuenuuecxue nabnooenus

HaOnroienusi HEBOOPYKEHHBIM TJIa30M C HCMOJb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJI ONPEIeNeHUs TTOJ0XKEHUsI HEeOECHBIX 00OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3usA CEBEpHOro MOoJymapus U IpKUe 3BE3/bI.

HaGmronenus B Teneckon JlyHsl, uianet, Mieunoro [1yTu.

O60o0maroiIee MOBTOPEHUE

Ponp ¢u3ukn W acTpOHOMHHM B SKOHOMHUYECKOM, TEXHOJOTHYECKOM,
COLIMAJIBHOM M ATUYECKOU cepax nesTeIbHOCTH YeJIOBeKa, POJib U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHOH KapTUHE MHUPA, pOJib (U3HUUECKOU TEOPUU
B (OpPMHPOBAHMM TIPEACTABICHUNA O (DUIUIECKON KapTHHE MHpPA, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHUI O IPUPOJE.

MesxknpeaMeTHbie CBSI3H

Nzyuenne xypca ¢usuku 6a3oBoro ypoBHs B 11 kjacce ocymiecTBisieTcs ¢
YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBA3CH C KypCcaMHM MaTEMAaTHKH,
OHOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvie nonsamusi, CBSI3aHHbIE C WU3YYEHHEM METOJIOB HAy4YHOTO
MO3HAHUS: SIBJICHWE, HAy4YHBIA (pakT, TUMOTe3a, (hU3MYecKas BEIMYMHA, 3aKOH,
Teopusi, HaOTIOJCHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJICIb, U3MEPCHHUE.

Mamemamuka: pemieHHWE CHCTEMBl YPABHEHUH, TPUTOHOMETPUUYECKUE
byHKIUA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUIECKOE
TOXJIECTBO, BEKTOPBI U UX IMPOCKLUHUH HA OCH KOOPAMHAT, CIIOKECHUE BEKTOPOB,
MPOU3BOHBIE D3JEMEHTAPHBIX (DYHKIUH, MPU3HAKK MOAOOUS TPEyTOIbHUKOB,
onpeieNIeHUE IOMAIU TIOCKUX (GUryp u o0bEéMa Tell.

buonoeus: »nexTpudueckuwe SBICHHUS B JKUBOW MPUPOJE, KOJIeOATEIHHBIC
JBUXEHHUS B )KUBOU IPUPOJE, ONTUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAILIMYECKAS] CTPYKTypa TBEPIBIX
TeJd, MEXaHWU3Mbl OOpa30BaHUS KPUCTAIUTMYECKOW PEMIETKH, CHEKTPATbHBIN
aHaJuns.



leoepaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJICKM MATrHUTHBIX Py,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJICKa3aHUE 3eMIICTPSCCHUI.

Texuonocua: NWHUMA DIEKTPOINEpENad, TEHEPATOpP IMEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENb, WHAYKIHOHHAs II€Yb, pajap, PAAUONPUEMHUK, TEIEBU30D,
anTeHHa, TeiaedoH, CBY-meub, NMPOCKIIMOHHBIA ammapar, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA INIPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIETI'O OBPA3OBAHMUSA

OcBoenne yudebOHOro mpenmera «®Pusmka» Ha YPOBHE CPEIHETO OOIIEro
oOpa3oBanus (6a30BbI YPOBEHB) JOKHO OOECTICUNUTH JOCTIKEHUE CIICTYIOIINX
JMYHOCTHBIX, METAINPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JINYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS y4eOHOTro npeaMera «Pu3nKay JOJKHbI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3WIIMENH JIMYHOCTH, CHCTEMOW I[E€HHOCTHBIX
OpUEHTAIlMM, TO3UTUBHBIX BHYTPEHHHX  YyOEXIEHUH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITa W OMbITA JICITEILHOCTH B MPOIIECCE Peaau3allii OCHOBHBIX HaIpaBJICHUM
BOCITUTATEJIbHOM JIESITEIHHOCTH, B TOM YHCJI€ B YaCTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMH 00YUYaOIIEerocsi Kak aKTUBHOTO H
OTBETCTBEHHOT'O WJICHA POCCUMCKOTO OOIIECTBA;

NPUHATHE  TPATUIMOHHBIX  OOIIEYETOBEYECKUX T'YMaHUCTUUYECKUX U
JEMOKPATHUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBbHOCTh B MHTEpPECAX TIpa)kAaHCKOTO
oOIecTBa, y4acTBOBaTh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpraHU3aIlNH;

YMEHHE B3aMO/ICHCTBOBATH C COLIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBUH C
uxX QYHKIUSIMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJOHTEPCKOM AEATEIbHOCTH;

2) IAaTPUOTHYECKOTO BOCTIMTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUICKOM rpak JaHCKOM UJCHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHOUIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHXKCHUSIM
POCCHUHCKHUX YUEHBIX B 00JIaCTH (PU3UKH U TEXHHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIICHHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC peIIeHUs,
OPUEHTHUPYSCh Ha MOPaJbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHUCJE B
JESATEIIbHOCTU YYEHOT0;

OCO3HAHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOWYMBOTO OYIyIIIero;

4) 3¢TETHYECKOI0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIICHUE K MUPY, BKJIFOYAsi SCTETUKY HayYHOTO TBOPUYECTBA,
IpUCYLIEro (pU3NYecKol HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

HHTEpeC K pa3nuuHbIM cdepaM MpodheCcCUOHATBHOW NEATeIBHOCTH, B TOM
YHUCJIC CBA3aHHBIM C (PM3UKON M TEXHUKOW, YMEHUE COBEPIATh OCO3HAHHBIA BHIOOD
Oynyuieit mpodeccruu U peaanu30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO M caMO0Opa30BaHUIO B 00JIACTH
(bU3UKHN Ha IPOTSHKCHUHU BCEH JKHU3HU,

6) IKOJIOTHYECKOT0 BOCIIUTAHMS

c(hOpPMHPOBAHHOCTh 3KOJIOTHUECKOW KYJIbTYPhI, OCO3HAHHE TJIO0ATHHOTO
XapakTepa dKOJOTHIECKUX ITPoOIIeM;

MJJaHUPOBAHUE M OCYIIECTBIICHUE ACHCTBHUI B OKPY>KAIOIIECH CpeJie Ha OCHOBE
3HAHUS LEJIEH YCTOMUYNBOIO Pa3BUTHS YEJIOBEYECTBA;

paclIupeHrue OmbITa JEATEIbHOCTH OKOJOTHYECKON HaIpaBJICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (QU3HUKE;

7) IEeHHOCTH HAYYHOI'0 MO3HAHMS

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UICCKON HAYKH;

OCO3HAHHUE IIEHHOCTH HAy4YHOW JEATEeIbHOCTH, TOTOBHOCTH B IPOIECCE
U3ydeHus:  (U3MKKA  OCYIIECTBIATh  NPOCKTHYID H  HCCIEI0BATEIIBCKYIO
NEeSATETHFHOCTh MHANBUAYAJILHO U B TPYTIIIC.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YUeOHbIE 1eCTBUS
ba3oBble jornueckue aecTBUs:
CaMOCTOSITeTbHO  (OpMyIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOsiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENIH JEATEIIbHOCTH, 3aJaBaThb MapaMeTpbl U KPUTEPUU HX
JOCTUKEHUS,
BBISIBJISITH  3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  PacCMaTPUBAEMBIX
bu3NUeCcKUX SIBICHUSIX;
pa3palaTrhiBaTh IJIaH PEIICHUS MPOOJIEMBbI ¢ YUETOM aHaIM3a MUMEIOIINXCS
MAaTE€pPUAIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIIEICTBUI NEATEIbHOCTH;
KOOPJAVUHUPOBATh M  BBHIMIOJHATH pabOTy B  YCIOBUSIX  PeaJIbHOIO,
BUPTYaJIbHOIO0 U KOMOMHUPOBAHHOIO B3aUMOICUCTBUS;
pa3BHUBaTh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJIEM.
Ba3oBble uccienoBarejabcKkye 1eCTBUA.
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIIFOUEBBIMU MOHATHUSMH U METOJAMHU
(bu3nYecKoi HayKH;



BJIa/IETh HaBbIKaMH y4eOHO-MCCIIEI0BATEIbCKONW U MPOEKTHON AESITEIbHOCTU
B 00nacTu (pU3MKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOUCKY
METOJIOB peuieHusl 3ajay (U3MYECKOro COJepKaHUsl, TPUMEHEHUIO Pa3IMYHBIX
METO/I0B [T0O3HAHUS;

BJIAJECTh BHJIAMH JEATEIBHOCTH IO IIOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALMY, MPEeoOpa3OBaHUI0 U NPUMEHEHHIO B Pa3jIMYHbIX Y4YeOHBIX
CUTYalMsIX, B TOM YKCJIE TIPU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1aCTH (HU3HUKY;

BBISIBJISITh [IPUUMHHO-CIICJCTBEHHBIE CBSI3M M AaKTyaJIM3UpOBaTh 3ajady,
BBIIBUTaTh THUIOTE3y €€ pelIeHMs, HaXOAWTh apryMEHThl Uil J0Ka3aTelbCTBa
CBOMX YTBEp:)K/ICHUH, 3a71aBaTh apaMeTpbl U KPUTEPUN PELLICHUS;

aHAJIM3UPOBATh IIOJYYEHHBIE B XOJE PpEIICHHsS 3aJaud pe3yJIbTaThl,
KPUTUYECKH OLICHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OPMYIUPOBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOM
JeSITeIbHOCTH, B TOM YHCIIE IPU U3YYCHUH (DUBHKY;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb MEPEHOCUTh 3HaHUSA 1O (U3MKE B MPAKTHUYECKYI0 001acThb
KU3HENIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUA U3 Pa3HbIX YUEOHBIX IPEIMETOB;

BBIJIBUTaTh HOBBIE UJIEH, PEJIaraTb OpPUTrHHAIbHBIE TOAXO0/IbI U PEIICHNUS;

CTaBUTb NPOOJIEMBI U 33/1a4H, TOIMYCKAIOIINE AIbTEPHATUBHBIC PELLICHUS.

Pa6ora c nundopmanueii:

BJIAJETh HABBIKAMHU MOJYyYEeHHs] MHPOpMauuu (PU3MYECKOro COAEPIKAHUS U3
VCTOYHHUKOB PAa3HBIX THUIIOB, CAaMOCTOATEIBHO OCYLIECTBJISATh IIOMCK, aHAJM3,
CUCTEMAaTU3ALMI0 M MHTEPIPETANI0 MHPOPMALMU Pa3lIMYHBIX BHUJIOB U (opm
IPE/ICTaBIICHNUS;

OLICHMBATh JIOCTOBEPHOCTh HH(POPMALINH;

UCIIONB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M  KOMMYHHKAI[MOHHBIX
TEXHOJIOTHIA B PEIICHHH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OpTraHU3allMOHHBIX
3amad ¢ CcoONIofIcHWEeM TpeOOBaHWUN DJPrOHOMUKH, TEXHUKH O€30MacCHOCTH,
TUTUEHBI, pPECcypcocOepeXeHMs, IMpaBOBBIX M  JTUYECKUX HOPM, HOPM
nH(popMaIIMOHHOM 6€30MaCHOCTH;

cO37aBaTh TEKCThl (PU3UYECKOIO COACpPXKAHUSA B Pa3IUYHbIX (opMarax c
y4€TOM Ha3HAYeHUsI MHPOPMAIIUHU U LIEJICBON ayJUTOPHH, BHIOUpPAs ONTUMAIbHYIO
(bopMy npeacTaBIeHUS U BU3yaTu3allUu.

KoMMmyHuKaTHBHbIE YHHMBeEpPCAJbHbIE YueOHbIe NeiCTBUS:
OCYIIECTBIIATH OOIIEHUE HA YPOKaxX (PU3UKU ¥ BO BHEYPOUHOU JCATEIHHOCTH;
pacro3HaBaTh TPEINOCHUIKM  KOH(JIUKTHBIX CHTyallMd ¥  CMsT4aTh
KOH(JIMKTHI;



Pa3BEPHYTO W JIOTUYHO H3JaraTh CBOK TOYKY 3pPEHHUS C HCIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB;

MMOHUMAaTh W MCIIOJb30BaTh MPEUMYILECTBA KOMAHJAHON M WHIHUBUIYaJIbHOU
paboThI;

BBIOWPATh TEMATHKy ¥ METOJbl COBMECTHBIX JEUCTBHM C yd4éTOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKI0TO YJI€HA KOJIJIEKTUBA;

MPUHUMATh 1E€M  COBMECTHOM  JEATEIIbHOCTH, OpPraHW30BbIBaTH U
KOOPJAWHUPOBATh JACUCTBUSA MO €€ JIOCTHXKEHHUIO: COCTAaBIIATH IUIAH JCHUCTBUU,
pacmpenensiTh pojaud ¢ y4€TOM MHEHHH YYacCTHHKOB, OOCYXKIaTh pEe3YJIbTaThI
COBMECTHOM pabOThI;

OLICHMBATh KA4E€CTBO CBOEr0 BKJIAJa U KaXKJIOTO YYaCTHHKA KOMAaHIbI B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiaraTb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUIEU C TO3UMLUUHA HOBHU3HBI,
OPUTMHAJIbHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh MTO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PA3IMYHBIX
CUTYaIMSIX, TPOSIBJISITH TBOPYECTBO U BOOOpaKEHNE, ObITh MHUIIUATHBHBIM.

PeryasiTuBHbIe YHUBEpCAJbHbIE YUeOHbIE J1eiiCTBHSA
Camoopranusanus:

CaMOCTOSATEIILHO OCYIIECTBJISTh MO3HABATENbHYIO NEATELHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYIHUPOBATH
COOCTBEHHBIC 3a]1aUH;

CaMOCTOSITEJIbHO COCTaBJISITh IUJIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX
3a/1a4, TUTaH BBIMOJHEHUS MPAKTUYECKONW pabOThI C yUETOM HMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEW U MPEANOYTEHU;

JIaBaTh OLICHKY HOBBIM CHUTYAaIIUSIM;

pacuIMpsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEOUYTCHHI;

JienaTh OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILCHUE;

OIICHUBATh IPHUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO JPYAUIMU B 00JaCTH
(bU3UKH, MOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTeIbHBIN U KYJIbTYPHBIM YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

JIaBaTh OIIEHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTHUBBI B JI€SITEIHLHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIAJE€Th HABBIKAMM  IO3HABATENbHON  pediekcuM KaKk  OCO3HAHUS
COBEpIIAEMbIX JICMCTBUM UM MBICIUTEIBHBIX MPOLECCOB, HMX pPE3yJbTaTOB U
OCHOBaHUM;

UCIIOJIb30BaTh MPUEMBI peIIeKCUU I OLIEHKH CUTYyallud, BbIOOpa BEPHOTO
pelieHus;



yMETh OIIEHWBATh PUCKU W CBOECBPEMEHHO MPUHUMATH PEIICHUS IO HX
CHU)KEHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI APYTHX TPU aHAIM3E pPe3yIbTaTOB
e TENHHOCTH;

MPUHUMATH Ce0sl, TOHUMAsi CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

NpPUHUMATh MOTHUBBI W apryMEHTBhl APYrUX TMpPU aHalM3e pe3yJbTaToB
NESATENHHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIMOKH.

B mpormecce noCTKEHUSI TUYHOCTHBIX PE3yIHTATOB OCBOCHUS MPOTPAMMBbI
no ¢Gu3MKe IS YPOBHS CpEIHEro ooOImero oOpa3oBaHUs Yy OOyYarolmuxcs
COBEPIIICHCTBYETCS AOMOIMOHAIILHBIN WHTEJUICKT, MIPEAOJIar Ao
c(hOpMHUPOBAHHOCTE:

CaMOCO3HaHMs, BKIIIOYAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE AMOILIMOHATIBHOE
COCTOSIHUE, BUCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM AMOITMOHAILHON Cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIHOCOOHOCTh aJanTUPOBATHC K
OMOIMOHAJILHBIM U3MEHECHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMU, BKIIIOYAIONICH CTpEMJICHUE K JOCTHKCHUIO 1ETH U
yCcrnexy, ONTHMHU3M, WHUIIMATUBHOCTb, YMEHHE JEHCTBOBATH HMCXOJS M3 CBOMX
BO3MO>KHOCTECH;

OMIIATUH, BKIIOYAIOMIECH CITIOCOOHOCTh MOHUMATh AMOIIMOHAILHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TPU OCYIIECTBICHWH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOUYAIOIIUX CIOCOOHOCTh BHICTPAUBATH OTHOIIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kiacce mnpeameTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTpaXXaTb CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHUIA:

JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MECTO (U3HKU B (POPMHUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKH U
TE€XHOJIOTUH, B IPAKTUYECKON JEATEIIbHOCTH JIFOAEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHHS W3YYCHHBIX (U3UYECKUX MOJCIICH:
MaTepualibHasl TOUKa, MHEpLUUaIbHAas CHCTEMAa OTCU€Ta, a0COIIOTHO TBEPIOE TEIIO,
WJICAJIBHBIN Ta3, MOJEIHU CTPOCHUS ra30B, )KUIAKOCTEW M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] PU PeIIeHUH PU3NUECKHUX 3a]1ay;

pacro3HaBaTh (pU3MUECKUE SIBJICHUS (MPOIECChl) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXAaHMKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHHMS BEIIECTBA U



ANEKTPOANHAMUKHU:  PABHOMEPHOE M PABHOYCKOPEHHOE  MNPSMOJIMHEWHOE
NBKEHUE, CBOOOJHOE TMaJieHue TeJ, IBWKEHHUE IO OKPYKHOCTHU, HHEPLHUS,
B3auMoJielicTBUe Tel, nuddy3usi, OpOyHOBCKOE NBHXKEHUE, CTPOCHUE KUIAKOCTEN
U TBEPJIBIX TEJ, U3MEHEHUE 00bEMA TeJl MPU HarpeBaHUU (OXJIaXKIEHUHN ), TETLNIOBOE
paBHOBECHE, WCIAPEHHUE, KOHJEHCAIMs, IUIaBJICHUE, KpHUCTAIUIA3AlMs, KUIICHHE,
BJIQYKHOCTh BO3/yXa, IMOBBIIICHHUE JaBJICHUS ra3a MPU €ro HarpeBaHUH B 3aKPHITOM
coCyJlie, CBS3b MEXKAY IapaMeTpaMH COCTOSIHUSI Ta3a B  HM30IpoIleccax,
AJIEKTpU3aIUs TeJ, B3aUMOJCHCTBUE 3apsi/I0B;

OMKCHIBATh MEXAHUYECKOE IBIKCHUE, WCIIONB3YSl (DU3UUECKHUE BEITUYUHBI:
KOOpJIMHATa, MyTh, MEpPEMEIICHHE, CKOPOCTh, YCKOpPEHHE, macca Teja, CHIIa,
UMITYJIbC T€Jla, KUHETUYEeCKasi SHEprus, MOTEHIUAJIbHAS SHEPIUsi, MEXaHU4YecKas
paboTa, MexaHM4YecKass MOIIHOCTh; TpPH OINKWCAHUU TMPABUIBLHO TPAKTOBATH
(bu3MYEeCKUl CMBICT UCIHOJIb3yeMbIX BEIMYMH, WX OO0O3HAUEHHUS M €IMHHIIbI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEJIIMUUHY C APYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YyUYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCTONIb3Ysl (U3MYECKHE BEJIIMYUHBI: JaBJCHUE Ta3a, TeMIlepaTypa, CpEeaHss
KHMHETUYECKAsl DHEPTUs XaOTUYECKOTO JBHXKCHUS MOJIEKYJ, CPETHEKBaIpaTUyHas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSIA HSHEprus, pabora rasa,
KOO (PUIMEHT TMONEe3HOTO JCWCTBUS TEIUIOBOTO JBUTATENs; MPH ONUCAHUU
NPaBUIBHO TPaKTOBaTh (U3MYECKUH CMBICI MCIHOJIb3YEeMbIX BEIIUYUH, HX
0003Ha4YeHUsI W EIUHMIIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIIME JAHHYIO
(U3UYECKYIO BETMYUHY C APYTUMU BEJIIMUUHAM;

OMUCHIBATh U3yUYEHHBIE AIEKTPUUECKUE CBOMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONIBb3YS (PU3NYECKUE BETUUYMHBI: AJIEKTPUUECKUI 3apsi,
AIIEKTPUUYECKOE MOJIe, HAMPSHKEHHOCTD TMOJIS, TOTEHIIUAJ, PA3HOCTh MOTEHIIUAJIOB;
IpU  ONMHWCAHWM TIPABWJIBHO TPAKTOBATh (PU3UYECKUA CMBICI HCIIOJIh3YEMBIX
BEeIIMYNH, WX OOO3HAYCHUS W CIUHHUIIBI; yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIUE
JTaHHYIO0 (U3UYECKYIO0 BEJTUYUHY C IPYTUMHU BEJIMUYUHAMU;

aHAM3UPOBATh (PU3MUYECKHE MPOIECCHI U SBICHUS, UCIIONB3Yys (U3HUECKUE
3aKOHBI U TIPUHIMIIBL: 3aKOH BceMupHoro Tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUsI MEXaHUYECKOW DHEPruM, 3aKOH COXpPAaHEHUs HMIIYJIbCa,
NPUHIUN CYNEPHO3UIUA CHUJI, TPUHIUII PABHOMPABUS HHEPIHATBHBIX CUCTEM
OTCU€Ta, MOJEKYJSAPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUS BEIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEJHEN KUHETUYECKON HEPrUU TEIIOBOTO JBUKEHHUS MOJIEKYII C
abCOJIIOTHON TeMIlepaTypoM, MEepBbIi 3aKOH TEPMOJAMHAMHUKHU, 3aKOH COXPAHEHUS
ANIEKTpUYECKOro 3apsiia, 3akoH Kylona, mpu 53ToM pasnuyaTh CIOBECHYIO
(GOpMyYITUPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BHIPAKCHUE W yCJIOBUS (TPAaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIC TPUHIMIBI JCHCTBUSA MAaIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3auyaTh YCJIOBHUS MX O€30MaCHOrO HCIOJIb30BaHUS B
IMOBCEJIHEBHOM KU3HU;

BBINIOJIHATh JKCIIEPUMEHTHI IO HCCIENOBAHUIO (DU3NYECKUX SBJICHUN U
IIPOLIECCOB C HCIIOJIB30BAHUEM IPSIMBIX M KOCBEHHBIX H3MEPEHUU, IPU ITOM
dbopMmynupoBarh MpobieMy/3aadyy M TUNOTE3y Y4eOHOTO JKCIIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIOKEHHOTO O0OpYJIOBaHUSA, MPOBOAUTH OMBIT M
bopmMyIHpOBaThH BHIBOIHI,

OCYIIECTBIIAThH MPSAMbBIC U KOCBEHHBIC U3MEPECHHS (PU3NUECKUX BEIUYUH, TIPH
TOM BBIOMPATh ONTHUMAJBHBIA CHNOCOO M3MEPEHUS W HUCIOJIb30BaTh H3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBaTh  3aBUCHUMOCTH  MEXIY  (U3MYECKHMMH  BEJIUYMHAMH  C
UCIIOJIB30BAaHUEM TMPSAMBIX W3MEPEHUHM, NPH 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(buKcUpoOBaTh pE3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3UUYECKUX BEIUYHUH B
BUJIe Tabnuil U TpaduKoB, AeTaTh BBIBOABI IO PE3yJIbTaTaM HCCIEAOBaHNUS;

co0uo1aTh mpaBuia 0€30MacHOTO TpyJa MpH MPOBEACHUH UCCIIEIOBAaHHUM B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIIeNOBATEIbCKOW W IMPOEKTHOM
JESATENbHOCTH C MCHOJb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M J1A0OPATOPHOIO
0o00Opy10BaHUS;

pemiath pacy€THBIC 3a7adud C SIBHO 3aJaHHOW (DU3MUECKOW MOJEINbIO,
UCIOJIb3Ys (PU3UYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/1auu
BbIOMpATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUYECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXOoUMbIE JJisi €€ PElIeHHs, TPOBOJUTh PAaCUEThl U OLEHUBATH PEAIBHOCTH
MOJIYYCHHOTO 3HAYCHHS (PU3MUECKON BEIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JJOTMUECKU HEMPOTUBOPEUNBYIO
LEMOYKY PACCYKICHHM C ONOPOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbu3nYecKue SIBJICHNUS,

WCIIOJIB30BAaTh ~ MPU  PEIMICHHH  y4eOHbIX  3aJad  COBPEMCHHBIE
MH(OPMAIMOHHBIE TEXHOJIOTHH IS MOUCKA, CTPYKTYPUPOBAHMSI, HHTEPIIPETALIUN
Y TIPEJICTABIICHUS YYeOHOW W HAyYHO-TIOMYJIAPHON MH(POPMAIINH, TOTYYEHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOJTydaeMyto HH(popMaIuio;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKd, OOBSCHEHHE MPOLECCOB OKPYKAIOIIEr0 MUpa, B pPAa3BUTHE
TEXHUKH U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUA MO (PU3UKE B MOBCEJAHEBHOM >KU3HU
JUTsl o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIllEeHUU ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPOMUCTBAMM, IJIsl COXPAHEHHUS 30POBbsSl M COOJIOIEHNUS HOPM 3KOJOTUYECKOTO
MOBEJCHNUS B OKPYKAIOILEH Cpeae;



paboTath B TpYIIE C BHIIOJHEHUEM pa3IMYHBIX COIMAIBHBIX pOJIEH,
IUTAaHUPOBATh PadOTy TPYIIbl, PAlMOHAIBHO pacCHpeiesiTh OO0S3aHHOCTH U
IJIAHUPOBATH ACATEIIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJACKBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINbBI B PEIICHUE pacCcMaTPUBAEMOM MPOOJIEMBI.

K xonmy oOyuenus B 11 kjacce mpeaMeTHbIE Pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMEHUIA:

JIEMOHCTPUPOBATh Ha MpPUMEpax pojb U MECTO (PU3NKU B (POpMUPOBAHUU
COBPEMEHHONM HAy4YHOW KAPTHHBI MHUpPa, B Pa3BUTUU COBPEMEHHOW TEXHUKH M
TEXHOJIOTUM, B NPAKTUYECKON HEATEIBHOCTH JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
bu3HYecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYCHHBIX (U3UUECKUX MOJIETIEeH:
TOYEYHBIN AJIEKTPUYECKUM 3apsijl, JyY CBETA, TOYECYHBIM UCTOYHUK CBETA, SIACPHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOIO Siapa MpH PEHIeHUH (PU3NYECKUX
3a/1ay4;

pacno3HaBaTh (pU3NYECKUE SBJICHHS (TIPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAHTOBOW (DUBHKH: DIIEKTPUUYECKAS] TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHUCTBUS TOKA, B3aUMOJIEHCTBUE
MarHuTOB, DJICKTPOMAarHuTHas WHAYKIMs, JACHCTBHME MArHUTHOrO TIOJS Ha
MIPOBOJTHUK C TOKOM W JIBIDKYIIUICS 3apsl, SJCKTPOMArHUTHBIE KOJEOaHUS W
BOJIHBI, IPSIMOJIMHEWMHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, IPEIOMIICHHUE,
uHTeppepeHus, audpakuus W MOJsApU3alUsg CBETa, JUCIEpPCUs CBETa,
dbotoanekTpudeckuii 3Qhext (hoTodddhexT), cCBeTOBOE AaBiIeHNUE, BOSHUKHOBEHUE
JMHEWYaTOro CHEKTpa aromMa BOJIOPOJA, E€CTECTBEHHAs W MCKYCCTBEHHAas
Paauo0aKTUBHOCTB;

ONKCHIBATh W3YYEHHBIE CBOMCTBA BelIeCTBa (IIEKTPUUYECKUE, MarHUTHBIE,
ONTHUYECKUE,  DJIEKTPUUYECKYI0  MPOBOJUMOCTb  PAa3IUYHBIX  Cped) U
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), MCTONB3YS (HU3UYECKUE BEITMYMHBEIL:
AIEKTPUYECKUN 3apsiji, CHJIA TOKA, DJICKTPUUECKOE HAIPSKEHUE, BJIEKTPUUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOJABIDKYLIAsl Cuila, paboTa TOKa,
WHIYKIUST MarHUTHOrO moJjs, cwia Awmmepa, cuia JlopeHila, MHIYKTUBHOCTb
KATYIIKU, SHEPrus AJIEKTPUYECKOT0 M MArHUTHOTO TMOJEH, MEPUOJ U YacToTa
KojeOaHuii B KosiebaTeIbHOM KOHTYpe, 3apsii M CHJIa TOKa B IIpolecce
TapMOHUYECKUX DJICKTPOMATHUTHBIX KoyieOaHuii, (OKYCHOE pacCTOsIHUE U
ONTHYECKAs] CWJa JIMH3BI, TPU OMHCAHWM MPABUIBLHO TPAKTOBATh (HHU3UYCCKUI
CMBICIT HCIIOJIb3YEMBIX BEIWYMH, HMX OO0O3HAYECHHS U EIAUHHIIBI, YKa3bIBaTh
bopMysbl, CBSA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYUHY C JAPYTUMHU
BEJIMYMHAMU;

OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUA U TMPOLECCHI, HUCIOIb3YS
bu3nUecKrue BEIMYUHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJH, JIJWHA BOJHBI U



4acToTa CBETa, YHEPTUs U UMITYJIbC (POTOHA, IEPHO]T MOTypaciiaa, SHEPTUSI CBI3U
aTOMHBIX SIZIEp, MPU ONUCAHWUU TPABUIBHO TPAKTOBAaTh (PUIMYECKUN CMBICT
UCIIOJB3YEMbBIX BEIUYUH, MX OO0O3HAUEHUS] U EIUHHUIIBI, YKa3bIBaTh (HOPMYIIbI,
CBSI3BIBAIONINE JIaHHYH (U3UYECKYIO BEIMYMHY C JAPYTMMHU BEJIMYUHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUINHBL

aHAIM3UPOBATh (PU3MUYECKHE TMPOIECChl U SIBJICHUSA, UCIONb3Yys (U3HUECKHE
3aKOHBI ¥ MPUHIUINGL: 3aKOH OMa, 3aKOHBI MTOCJIEA0BATEILHOTO U MapaJlJICILHOTO
COCOUHEHUS MPOBOJHUKOB, 3aKOH J[koyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHYKIWH, 3aKOH MPSMOJIUHEUHOTO PAaCIpPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEeHHaA Mg GoTtodrddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMITYJIbCA, 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOr0 4ucia, nmocryiatel bopa,
3aKOH PaJIMOAKTUBHOIO pacmaja, Mpu 3TOM pa3jinyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTeMaTH4YeCKO€ BBIPAKEHHE U YCJIOBUS (TpaHUIIbI, 00JIACTH)
MPUMEHUMOCTH;

ONPENIENATh HAIIPABJICHHE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJISI TPOBOJAHUKA
C TOKOM, Cujibl Amniepa u cuibl JIopeHua;

CTPOUTh M OIKCHIBATh H300pa)KEHHE, CO3/aBAEMOEC IUIOCKHUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIIEPUMEHTHI 10 UCCJICIOBAHUIO (DU3UYECKUX SBICHUA U
MPOLIECCOB C HCIIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: NIPH 3TOM
dbopmynupoBarh mpoOieMy/3agadyy M THUIOTE3y Yy4eOHOro JKCIIEPUMEHTA,
coOUpaTh YCTAHOBKY M3 MPEIJIOKEHHOTO O0OpY/I0OBaHMS, MPOBOAUTH OMBIT U
bopMyIUPOBATH BHIBOIBI,

OCYUIECTBJISATh MPAMbIC U KOCBEHHBIE U3MEPEHUS] PU3NYECKUX BEIUYMH, TIPH
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO0 M3MEPEHUSI U HCIOJIb30BaTh W3BECTHBIC
METO/bI OLIEHKHU MTOIPEIIHOCTEN U3MEPEHUM;

WCCJIEIOBATh 3aBUCUMOCTH (U3MYECKMX BEIWYWH C HCIOJIb30BaHUEM
NpSIMBIX WU3MEPEHUM: MPU DTOM KOHCTPYHUPOBATH YCTAaHOBKY, (UKCHPOBATH
pE3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (U3MYECKUX BEIWMYMH B BHUAE TAOIUI U
rpauKoB, 1eNaTh BHIBOABI IO pe3yIbTaTaM UCCIIeI0BaHNUS,

coOI01aTh MpaBuiia 0€30MacCHOr0 TpyJa MPHU MPOBEACHUU HCCIEIOBAaHUMN B
paMKax yd4eOHOro JKCIEpPUMEHTa, Y4EeOHO-UCCIIEIOBATEIbCKON W MPOEKTHOM
JEATEIbHOCTH C UCIIOJb30BAaHUEM HM3MEPUTEIBHBIX YCTPOUCTB U J1aOOPATOPHOIO
o0opyIOBaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHON (DU3MYECKON MOJIeNbIo,
UCIIOB3Ysl (PU3UYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aJlau
BEIOWpATh (DU3UYECKYIO MOJEINb, BBIACIATh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,



HEOOXOJUMbIe ISl €€ pelIeHUs, MPOBOJIUTH Pacué€Thl U OIEHMBATh PEATbHOCTD
HOJyYE€HHOT0 3Hau€HUs (PU3MUECKON BEIIUUUHBL;

penaTh Ka4ECTBEHHBIE 33/1a4i: BBICTPAUBATh JIOTUYECKH HENIPOTUBOPEUUBYIO
LEMOYKY PACCYKICHHM C OMOpOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
(bu3UYCCKHE SIBICHUS,

UCIOJB30BaTh  MpPU  PELIEHUH  ydyeOHBIX  3aJad  COBPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJIOTHH /I MOUCKA, CTPYKTYPUPOBAHMS, MHTEPIIPETALIUU
Y IPEICTaBIICHUs YYEOHOW U HAy4YHO-NIOMYJIAPHON MH(pOpPMALMH, MOJIYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATH MMOTy4YaeMyto HH(OPMAIINIO;

OOBSICHATh NPUHLMIIBI JEHCTBUS MallUMH, OpUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUA UX O€30MacCHOrO MCMOJIb30BAaHUS B MOBCEIHEBHON
KU3HY;

IPUBOJUTH IPUMEPHI BKJIAJJa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHHE IPOLIECCOB OKPYKAIOIIEr0 MHUpa, B pPAa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOM >KU3HU
Ui obecrieyeHust 0€30MacCHOCTH MIPU OOpalLEHUH ¢ MPUOOPAMHM U TEXHUYECKUMHU
YCTPOMUCTBAMM, JJIsl COXPAHEHHUS 3JJOPOBbsSI M COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEJICHUS B OKPY’KAIOIIEH CpeAE;

paboTaThb B TIpyHme C BBHINOJIHEHUEM pAa3JIMYHBIX COLMAIbHBIX pOJIEH,
IUIAHUPOBaTh pabOTy TIpyNIbl, PALUOHAIBHO PpaCHpelesTh OO0S3aHHOCTU U
IJJAHUPOBATH JCATENBHOCTh B HECTAHAAPTHBIX CUTYAlUSAX, aJEKBATHO OLICHUBATh
BKJIAJT K&KJIOT0 U3 YYACTHUKOB I'PYMIIbI B PELIEHUE PacCMATPUBAEMON MTPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KITACC

Kosn4yecTBo 4yacoB
HaumeHnoBaHue pa3iesioB U TeM

daekTpoHHbIe (LM pOBbLIE)

Ne n/mn Kontpoabnbsie IlpakTnyeckue
MporpaMMblI Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pazgen 1. PU3UKA U METOJAbI HAYYHOI'O TIO3HAHUSA
)
1.1 VISR 1 METOBL HAYHHOTO 2 https://m.edso0.ru/AVIAWVNQO
MO3HAHUS
Uroro mo pazneny 2
Pazpnen 2. MEXAHUKA
2.1 Kunemarnka https://m.edsoo.ru/SN02MCWXU
2.2 JlnHamuka https://m.edsoo.ru/RMLEBX3PU
2.3 3aKOHBI COXPAHCHHS B MEXaHUKE 6 1 1 https://m.eds00.ru/86NRCXHA7
Hroro no pazneny 18
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMUKA
3.1 OCHOBEI MOJICKYIAPHO-KHHCTHHECKOH 9 1 https://m.edsoo.ru/HRGV8NOPE
TECOPHHU
3.2 OCHOBBI TEPMOJTMHAMUKH 10 1 https://m.edsoo.ru/HK6KL6RS9
A .
3.3 TPETATHBIC COUTOARI Betectsa 5 https://m.edsoo.ru/HSM355JCH
@da30BbIE IEPEXOABI
Uroro no pazneny 24
Paznen 4. JIEKTPOJIUHAMUKA
4.1 DNeKTpOCTaTHKA 10 https://m.edsoo.ru/LSRP72QLI

4.2 IToCTOSIHHBIN NEKTPUYECKUH TOK. 12

https://m.edso0.ru/GEWTDQXWW



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

Toku B paznuuHbIX cpenax

Hroro o pasneny 22
PeszepBHOe Bpems 2
OBUIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME




11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
NPorpamMmbl

Ne i/

Paznea 1. JIEKTPOJIUHAMUKA

MarnuTHO€ noje. D1eKTPOMarHuTHAs
WHIYKIHS

11

Hroro no pazaeny

Pasnea 2. KOJIEBAHUSA 1 BOJIHBI

Mexann4deckue 1 SJICKTPOMArdHuTHLIC

2.1

KoJIcOaHMs
59 MexaHu4ecKue 1 3JeKTPOMarHUTHBIE
' BOJIHEI
2.3 Ontuka

Uroro no pazpeny

KoaudecTBO 9acoB

Beero padoThbI padoThI
11 1 3
11
9 1
5 1
10 3
24

Pazzen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCHUTEJIBHOCTHU

Kontpoasnbsie IIpakTnueckue

JaekTpoHHbIe (LM (pOoBbHIE)
o0pa3oBaTe/bHbIE pecypchl

https://m.eds00.ru/Z2Q390NG8

https://m.edso0.ru/STLNQKPG6

https://m.edso0.ru/\WQT6385V1

https://m.edsoo.ru/TUPOIURXM

OcHOBBI CHIENMATIBHOM Teopun

3.1 4 1 https://m.edsoo.ru/AQUCOVDK2
OTHOCHUTEIbHOCTH
Uroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DIeMeHThI KBAHTOBOW ONITHKHU 6 https://m.edsoo.ru/8WOVAWQRS
4.2 CrpoeHnue atoma 4 https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE PO 5 https://m.eds00.ru/97MC9DZXQ



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ

Hroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DNeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7
Uroro no pazaeny 7

Pasnea 6. OBOBIIAIOIIEE ITIOBTOPEHHUE

6.1 O06o06maroree MOBTOPEHUE 4
Hroro mo pazneny 4
PesepBHOE Bpems 3

https://m.edso00.ru/3EOD6KXI9

https://m.edso00.ru/0O2JEGZCIM

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08


https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM




IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

®u3nka — HaykKa O MpUpoJeE.
Hayunsle MeTOABI TO3HAHMS
OKPYKaKOILEro MUpa

Posne 1 MecTo GU3MKH B
(bopMHpPOBaHUN COBPEMEHHON
Hay4YHOU KapTUHBI MUDA, B
MPAKTUYECKOU IEITETBHOCTH
monen

KoauuyecTBo 4acoB

Bcero

KonTpoJsbHbIe
padoThI

IIpakTH4eckne
padoThI

JlaTa

H3YyYCHUSA

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIE pecypchl

https://m.edsoo.ru/Y XGQSPM1P

https://m.edso0.ru/8HSXWFFVO

MexaHudeckoe IBUKECHUE.
OTHOCUTENBHOCTD
MEXaHUYECKOIO JBUKEHHUS.
IIepemenenue, CKOPOCTS,
YCKOpEeHue

PaBHOMEpHOE npsIMOJIMHEWHOE
JBUKCHHE

PaBHOyCKOpEeHHOE
MIPSAMOJIMHEMHOE IBUKCHHE
CBobonHOe najieHue. Y CKopeHue
CBOOOJHOTO MaCHUS
KpuBonuneriHoe 1BHXEHUE.
JIBrKeHHE MaTepUualbHON TOUKU
10 OKPYKHOCTH

https://m.edso00.ru/RSOAQ0V5ZX

https://m.edsoo.ru/L8IPY2JEZ

https://m.edsoo.ru/MDIDKJOUB

https://m.edsoo.ru/MXPLZI1X8J

https://m.edsoo0.ru/TFLJ2C4DN



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN

10

11

12

13

14

[TpyHIMII OTHOCUTENBHOCTH
lNanunes. MuepuuanbHble

cucreMsl otcyera. [lepBrlil 3aK0H

Hrrotona

Macca tena. Cuna. [lpunuun
cynepno3uiuu cui. Bropoi
3akoH HrproToHa s
MarepuanbHOU TOUKU

Tpernii 3akoH HproToHa 11151
MaTepHaIbHBIX TOUEK

3aKOH BCEMUPHOTO TATOTEHHUS.
Cuna tsxectu. [lepBas
KOCMHUYECKasi CKOPOCTb

Cuna ynpyroctu. 3akoH ['yka.
Bec tena

Cuna tpenus. Koapduunent
Tpenusi. Cuiia COnpoTUBIICHUS

IIpU ABHKCHUU TECJIa B XKUAKOCTHU

WK 1ra3c

IToctynarensHoe 1
BpalllaTeIbHOE ABH)KCHHE
a0COIIOTHO TBEPAOTO TeENA.
MowmenT cuibl. [liiedo cumsl.
VYcnoBus paBHOBeCUs TBEPIAOTO
Tena

https://m.edso0.ru/J6QY7N3WN

https://m.edsoo.ru/BVTNWTAQH

https://m.edsoo.ru/JYL414UAN

https://m.edso0.ru/D13D593MU

https://m.edsoo.ru/RILVEXEQD

https://m.edsoo.ru/UZBUPCM5M

https://m.edsoo.ru/IDOAU40TS

15

Nmnynbc maTepuanbHONU TOUYKH,
CUCTEMbI MaTEPUAIIbHBIX TOYEK.
Nmnynbe cumnbl. 3akoH
COXpaHEHUsI UMITYJIbCa.

https://m.eds00.ru/M5JOTKNWC



https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC

16

17

PeaxtuBHOE JBUXKXCHHUC

PaboTa ¥ MOIIIHOCTE CHIBI.
Kunetnueckast sneprus
MaTtepHaibHOI Touku. Teopema
00 U3MEHEHUN KUHETHUECKOI
SHEPIruu

IToTeHunanbHas SHEPrusl.
[ToTeHunanbHas 3HEPTUS YIPYTro
1e(OPMUPOBAHHON MPY>KUHBI.
[TorenmanbsHas 3HEprus Tena
BOJIM3M MOBEPXHOCTH 3eMIIU

https://m.edso0.ru/J1V59L 28B

https://m.edsoo.ru/RNEXJW4KF

18

[ToTeHumanbHbIEe U
HEeMOTeHIMaIbHbIe CHIIbI. CBSI3b
paboThl HEMOTEHIIUATHHBIX CHII C
W3MEHEHUEM MEXAHUYECKOU
SHEPTrUU CUCTEMBI Tel. 3aKOH
COXpAaHEHUS MEXAHUYECKOU
SHEPIrUu

https://m.eds00.ru/DA3QVTOXQ

19

20

JlaGopaTtopnas pabota
«HccnenoBanue B3 pabOTHI
CHJIBI C U3MEHEHUEM
MEXaHUYECKON YHEPTUU TEJIa HA
IpUMeEpPe PACTHKEHUS
PE3MHOBOTO KTyTa»

KonrponbHas pabora no teme
«Kunemaruka. Jlunamuka.
3aKOHBI COXpaHEHUs B
MEXaHUKE»

https://m.edsoo.ru/W1R4R88UG

https://m.edsoo.ru/LNM6EK6YY

21

OCHOBHEIE OJIOKEHUSI

https://m.edso0.ru/OEY9VYU2B



https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B

22

23

24

25

26

27

28

29

MOJIEKYJIIPHO-KMHETHYECKOM
Teopuu. BpoyHOBCKOE JBMKEHHUE.

Huddys3us

Xapakrep ABMKECHUS U
B3aUMOJICUCTBHUS YaCTHIL
BemiecTBa. Mojienu cTpoeHus
ra3oB, JKMJIKOCTEW U TBEPABIX TEI

Macca monekyn. Konnuecto
BemectBa. IlocTosHaas
ABoraapo

TennoBoe paBHOBeECHE.
Temneparypa u €€ nsmepeHue.
[xana remneparyp Llenbcus

Wneanbhbiii raz B MKT.
OcnoBHoe ypaBHeHue MKT

AOcomoTHas Temmeparypa Kak
Mepa CPeIHEN KNHETUYECKOU
OHEPTIYU ABHUKCHUA MOJICKYII.
YpaBHenue Menaeneena-
Knaneiipona

3axon JlanpToHa. ['a3oBEIe
3aKOHBI

JlaGopartopHnast pabota
«HccnenoBanue 3aBHCUMOCTH
MEXy TapaMeTpaMH COCTOSTHUS
Pa3peKEHHOTO ra3ay

N3omporeccs! B HaeanbHOM Tase
U uX rpaduyeckoe

https://m.edsoo.ru/AUV2ZDR3X

https://m.edsoo.ru/FL1BAQD13

https://m.edsoo.ru/MWVPNY6QA8Z

https://m.edsoo.ru/UKJFVSBZO

https://m.edsoo.ru/BXUDVDG2F

https://m.edsoo.ru/Y3WB6613A

https://m.edsoo.ru/35DBLKT96

https://m.edsoo.ru/0ZJ3KZNJ5



https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5

30

31

32

33

34

35

36

npeaCTaBJICHHUC

BnyTtpennss sHeprus

TGpMOI[HHZlMH‘-I@CKOfI CHUCTEMBI U

CIIOCOOBI €€ N3MEHEHUS.

KonugecTBo TemnoTs! u padora.

BuyTpeHnHsis sHeprus

OJHOATOMHOI'O NACAJIbHOI'O ra3a

Bunael reruionepenaun

VY neapHas TEIIOEMKOCTD

BCIICCTBA. KonngecTBO TENIOTHI

MIpH TeIIonepeaaye.
AnabaTHBIN MPOIIECC

[TepBrIil 3aKOH TEPMOAMHAMUKHI

1 €T0 MPUMEHEHHE K
u30mporeccam
HeoGpaTumocTs mporeccoB B
npupoae. Bropoii 3akoH
TEPMOTUHAMUKHU

[Tpunmun gevicteust u KI1/]
TETUIOBOM MAIlIWHBI

Huxn Kapuo u ero KITJ{

https://m.edsoo.ru/9JQITVXI8

https://m.edso0.ru/36JJ120W9

https://m.edsoo.ru/5K3Y4H86L

https://m.edsoo.ru/2HO6R3GAS

https://m.edso00.ru/S85LWDFTS8

https://m.edsoo.ru/DLCDEAAUC

https://m.edsoo0.ru/4XPSAQ0V7M

37

38

39

DKOJIOrH4ecKue MmpooIeMbl
TETUIOYHEPTETHKH
O6o0maromuii ypok
«MonekynsipHasi pU3uKa.

OCHOBEI TEPMOJAUHAMUKN>

Konrponbnas padora no teme
«MomnekynsipHas uznka.

https://m.edso0.ru/P07ZMY M8I

https://m.edsoo0.ru/9EKZ0DDWP

https://m.edsoo.ru/RCARYE6ZX



https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX

40

41

42

43

44

OCHOBBEI TCPMOAUHAMHKUN>>

[TapooGpazoBanue u
KoHJeHcanus. Mcnapenue n
KHUIICHHE

AOCOoIIOTHAs. 1 OTHOCHUTEIbHAS
BJIAJKHOCTH BO3/lyXa.
Hacpiennslii nap

Trépnoe Teno. Kpucrannuueckue
1 amopdHBbIe Tena. AHU3OTPOMIHS
CBOWCTB KpUCTAIIOB. JKuakue
Kkpuctauibl. COBpeMeHHbIE
MaTepHuabl

[InaBneHue U KpuCTaUIM3AIH.
VY enapHas TEIUIOTAa IJIABJICHHU.
CyOmumarys

YPaBHCHI/Ie TEIUIOBOro OajaHca

https://m.edsoo.ru/X48Q078EE

https://m.edsoo.ru/98HVAEBMM

https://m.edsoo.ru/JXFWLMZNK

https://m.edsoo.ru/OX117G6MR

https://m.edsoo.ru/0lUXGN211

45

46

47

48

DJIeKTpU3aLus TeI.
DnekTpudeckuil 3apsa. [[Ba Buaa
AIEKTPUIECKUX 3aPSI0B

[IpoBOIHMKY, TUDIIEKTPUKH U
MOJIYIIPOBOIHUKH. 3aKOH
COXpaHEHUS AIEKTPUIECKOTO
3apsana

B3aumogeiictBue 3aps10B. 3aK0OH
Kynona. Toueunslit
JIEKTPUYECKUU 3aps

Hanpsixk€HHOCTD 31eKTPUYECKOTO
nosis. [lpunnun cynepno3unuu

https://m.edsoo0.ru/QJ2S7WSBM

https://m.edsoo.ru/F3YVPQUYH

https://m.edsoo.ru/5U3BUOTHH

https://m.edsoo.ru/91KAWD2V6



https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6

49

50

51

52

AJIEKTPUUECKUX TTosieH. JInauun
HaNpsHKEHHOCTU

Pa6ota cun
AJIEKTPOCTATUUECKOTO TOJISI.
ITorennman. Paznocts
MMOTEHIIHAJIOB

[IpoBOAHMKYN U AUAIIEKTPUKH B
AIEKTPOCTATUYECKOM TIOJIE.
JupnexTpudeckas
MIPOHUIIAEMOCTD

OnexrpoémkocTs. Kongencarop

DNeKTPOEMKOCTD MIJIOCKOTO
KOHJICHCATOpa. JHEprus
3apsDKEHHOTO KOHIEHCAaTopa

https://m.edsoo.ru/VOPD9ASLF

https://m.edso0.ru/12P2S312Z7

https://m.edsoo.ru/B1UPRD52W

https://m.edsoo.ru/XPUKP82V8

53

JlaGoparopHas pabota
"N3mepenue 31eKTpOEMKOCTH
KOHJIeHcaTopa"

https://m.edsoo.ru/PBGM4F845

54

55

[TpuHUMD nelicTBUS U
NpUMEHEHHE KOHIEHCATOPOB,
KOIMPOBAJILHOT'O arnmapara,
CTPYHHOTO PUHTEPA.
DneKkTpocTaTHyYecKast 3aluTa.
3a3eMiIeHHE HJIEKTPOIPUOOPOB

DJIEKTPUYECKUI TOK, YCIOBUSA
€ro CYIIeCTBOBAHUA.
ITocTrosuusIl TOK. CHIla TOKA.
Hanpsixenue. ConpotuBiienue.
3akon Oma Jy1s ydacTKa Lenu

https://m.eds00.ru/H3Q9PNHYY

https://m.edsoo.ru/D6Y72A4B7



https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7

56

[TocnenoBarenbHoE,
napajuielIbHOe, CMEIIAaHHOES
COCIMHEHUE MTPOBOIHUKOB.
Jlaboparopnas pabota
«M3ydeHue cMeIanHoro
COCIMHEHUS PE3UCTOPOB

0.5

https://m.edso0.ru/SLKT3UPUR

57

58

59

60

61

Pabora 1 MOIIHOCTE
ANEKTPUYECKOTO TOKA. 3aKOH
Jxoyna-Jlenna

3akon Oma 11 MOTHOM
(3aMKHYTOM) 2JIEKTPUUECKON
uenu. KopoTkoe 3ambIKaHue.
JlabopaTtopnas pabota
«3mepenue IJIC ncrounuka
TOKa ¥ €T0 BHYTPEHHETO
COTIPOTHBIICHUS

Pe3epBublii ypok. KonTponbHas

pabora 1o Teme

n "
DnekrpoanHamuka' /

Bcepoccuiickas npoepoyHas

pabora

O6o06maromuit ypok
«DNeKTpoIuHAMHKAY /
Bcepocculickas npoBepodHas
pabora

DJeKTpOHHAas MPOBOAUMOCTh
TBEPBIX METAJUIOB. 3aBUCUMOCTh
COIIPOTHUBIICHHS] METAJIIIOB OT
TEMIIEPATYPHL.

0.5

https://m.edsoo.ru/LESHA2A3M

https://m.edsoo.ru/YN5BF7PBS

https://m.edsoo.ru/MFMG6EIE5X

https://m.edsoo.ru/P86MDYO07H

https://m.edsoo.ru/MWMNNBOL9H



https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H

62

CBepXmpoBOIUMOCTD

DIEKTPUYECKHUN TOK B BAKyyMe.
CBoiicTBa 3JIEKTPOHHBIX TyYKOB

https://m.edsoo0.ru/4CCYCJ785

63

64

65

66

67

68

[TonynpoBoAHMKH, UX
COOCTBEHHAas U PUMECHas
npoBoauMocts. CBoiicTBa p—N-
nepexoza. [loaynpoBogHUKOBBIE
npudOpHI

DNEKTpUUYECKUI TOK B paCTBOPax
U paciuiaBax JIEKTPOJIUTOB.
DNEKTPONUTHYECKAS
aucconuanus. JJIEKTPOIIN3

DJIEKTPUYECKUI TOK B razax.
CaMOCTOSTEIBHBIN 1
HECaMOCTOSITEIBHBINA pa3psil.
Momnuns. [Inazma

DnexTpuyeckrue npuodopsl U
YCTpOICTBA U UX MPAKTUYECKOE
npuMmeHenue. [lpaBuia TeXHUKH
Oe3onacHoCTH

KonTponbhas pabota no teme
«nekrpocrartuka. [locTtosHHbIN
3JIEKTpUYECKUU TOK. TOKHU B
Pa3IMYHBIX CPEIAX»

PezepaHblil ypok. OGo0maromnmii
ypok 1o TeMam 10 kiacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

https://m.edso00.ru/S55A1DQUR

https://m.edsoo.ru/QUOQUWV91

https://m.edsoo0.ru/2VX2KLFQA

https://m.edsoo.ru/KJA02KUP5

https://m.edsoo.ru/PASKIGWP4

https://m.edsoo.ru/HLOAT6SNU



https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU

11 KJIACC

KoaunvecTBo yacos
Ne HMara JJIeKTpOHHbIE N (poBbHIE

Tema ypoka Kourpoasnubie IIpakTnyeckue
n/n Bcero u3yueHusi o0pa3zoBaTe/ibHbIE pecypcChl

padoThI padoThI

IlocTosiHHBIC MATHUTEL U HX

B3auMoAercTBHEe. MarHuTHOE

nosie. Bektop MarHuTHOM 1 https://m.edsoo.ru/4ADMOY IING
WHAYKIUU. JIMHUY MarHUTHOM

WHIYKITUN

MaruauTHO€ 1oJie MPOBOIHHUKA C

TOKOM. OmBIT SpCTena. 1 https://m.eds00.ru/1L5CT47EX

B3anmoneiicTBre NpOBOJIHUKOB C
TOKOM

JlaGopaTtopnas pabota
«3yueHre MarHuTHOIo MoJist 1 1 https://m.edso0.ru/[HGHXLNLRZ
KaTyIIKU C TOKOM)

JleficTBe MarHUTHOTO IIOJIS Ha
MIPOBOAHMK ¢ TOKOM. Cuiia
Awmmepa. JlabopatopHas pabota

. 1 1 https://m.edsoo.ru/UVHDISEX4
«HccnenoBanue nercTBUS
MMOCTOSTHHOTO MarHuTa Ha paMKy
C TOKOM»
JlelicTBME MarHUTHOTO TTOJIS Ha
ABIDKYIIYIOCH 3ApIDRCHIYIO 1 https://m.eds00.ru/7ABZQGQC9

yactuiy. Cwia Jlopenna. Pabota
cunbl JlopeHia

DneKTpOMarHuTHasE HHAYKIHS. 1 https://m.edso0.ru/\VVA26C9C3J



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/VA26C9C3J

[ToTok BeKTOpa MarHUTHOM
nHaykuuu. J/1C naayKumu.
3aKOH 3JIEKTPOMArHUTHOMN
nHaykunn Papanest
JlaGoparopnast pabota
«MccnenoBanue siBICHUS
AIEKTPOMArHUTHOW MHIYKIIHI

NunykTuBHOCTH. SIBICHUE
camounaykiuu. IJ1C
CaMOUHIYKIMH. DHEPIusl
MarHMTHOTO TOJIS KaTyIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

https://m.edsoo.ru/XZS5MQCBU

https://m.edso0.ru/EOTONSAEA

TexHuueckue ycTpoiucTsa u ux
[IPUMEHEHHUE: ITIOCTOSTHHBIE
MAarHuThbl, 3JIEKTPOMAarHUTHI,
3JIEKTPOJIBUIaTEllb, YCKOPUTEIIU
3JIEMEHTAPHBIX YACTHII,
MHAYKIIMOHHAs 11€4Yb

https://m.edsoo.ru/UWNLFA9L6

10

Oo6o0maromuit ypok
«MaruutHoe noie.
DNeKTpOMarHuTHasi UHIYKIINS

https://m.edsoo.ru/COBO5BGMC

11

12

Kontponbnas pabota mo teme
«MarnuTHoe 1ose.
DneKTpOMarHuTHas MHAYKIHS»

CB0OOIHBIE MEXAHNYECKHE
koseOaHus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TAPMOHHYECKHUX KOJICOAHHIA.
[IpeBpanienue sHepruu

https://m.edsoo.ru/8X637ELEU

https://m.eds00.ru/9Y6GYWEVP



https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP

13

14

JlaGopaTtopnas pabota
«MccnenoBanne 3aBUCUMOCTH
Meproaa MaJbIX KOJIeOaHHi
rpy3a Ha HATH OT JJTMHBI HUTH U
MAacChI Tpy3a»

KonebaTenbHbIl KOHTYD.
CB0OOOHBIE IEKTPOMArHUTHBIE
Kose0aHus B U1€aJIbHOM
KoJe0aTeIbHOM KOHTYE.
AHanorus Mexay
MEXaHUYECKUMHU U
3JEKTPOMArHUTHBIMU
KOJIeOaHUSIMU

https://m.edsoo.ru/DPZ8KR61C

https://m.edsoo.ru/H6JCO5BAD

15

®opmyina ToMcona. 3akoH
COXpPaHEHUs YHEPTHH B
ujeabHOM KoJieOaTeTbHOM
KOHTYpE

https://m.edsoo.ru/MHNWD2LHU

16

17

18

[IpencraBnenue o 3aTyxarMMX
KoseOaHusX. BeIHYKIeHHBIC
MeXaHWJeCKHe KoJieOaHus.
Pesonanc. BeiHyXneHHBIE
AJICKTPOMArHUTHBIE KOJIeOaHUs

IIepeMeHHBIN TOK.
CuHycouaIbHBIN TTEPEMEHHBII
TOK. MOIIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYJHOE U
JIEHCTBYIOIIEE 3HAYECHUE CUIIbI
TOKa ¥ HaNPSHKEHUS

Tpancdopmarop. [IponsBoacTso,

https://m.edsoo.ru/FMBDWPPG4

https://m.edsoo.ru/VDEY XRVUI

https://m.edsoo.ru/1ZWZUL8OQK



https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK

19

20

nepeaaya v norpediieHue
JJIEKTPUYECKOM SJHEPTUU

Y CTpOHUCTBO U TPaKTHYECKOE
IIPUMEHEHHE HIIEKTPUYECKOTO
3BOHKA, FeHepaTopa
NEPEMEHHOT0 TOKa, TUHUN
JIeKTponepeaay

DKOJIOrM4ecKre pucKu npu
MIPOU3BOJICTBE AIEKTPOIHEPTHH.
Kynberypa ncnons3oBaHus
3JIEKTPOIHEPTUH B
MHOBCEIHEBHON KU3HU

https://m.eds00.ru/93Z12W4QQ

https://m.edso0.ru/SDUNYKWNO

21

22

23

24

MexaHnueckue BOJIHBI, YCJIOBUA
pacnipoctpanenus. Ilepuo.
CkopocTb pacnipocTpaHEHUsI U
JJINHA BOJIHBI. HOHCpe‘-IHLIC n
IMPOAOJIbHBIC BOJIHBL

3Byk. CKOpOCTb 3BYKa.
I'pomkocTs 3ByKa. BeicoTa ToHAa.
TemOp 3ByKa

3JI€KTpOMaFHI/ITHI>Ie BOJIHBI, UX
cBoMcTBa U ckopocTh. [IIkana
OJICKTPOMArduTHBIX BOJIH

[IpuHIUIBI paguOCBs3U U
TeneBuieHus. Pazsutue cpeacTs
cBA3u. Pagnomnokanus

https://m.edsoo.ru/W2XBOR3HJ

https://m.edso00.ru/Z8270Q6V70

https://m.edsoo.ru/SWB57C06X

https://m.edso00.ru/2WQTSLGLV

25

KonrpomnbHas pabora
«KonebGanus u BOTHBI»

https://m.edsoo.ru/IHURONS80OB



https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B

26

27

28

[IpsamonuneitHoe
pacrpocTpaHEHHUE CBETA B
OIHOpPOAHOM cpexe. ToueuHsli
HWCTOYHUK CcBeTa. JIyu cBera

OTtpakeHue cBeTa. 3aKOHBI
otpaxxeHus cBeta. [loctpoeHue
M300paKeHHH B TUIOCKOM
3epKajie

[Ipenominenne ceera. [lonHoe
BHYTpPEHHEE OTPa’KEHUE.
[IpenenbHblid yroJ MOJIHOTO
BHYTPEHHETO OTPAXKEHU

https://m.edsoo.ru/HUF74NDOW

https://m.edsoo.ru/IMBKQM22Z

https://m.edso0.ru/V49RISTRN

29

30

31

Jlaboparopnas paboTa
«M3mepeHue nokaszarens
MPEIOMJICHUS CTEKIIa»

JInn3sl. [TocTpoenne
n3o0pakenui B mna3e. opmyna
TOHKOM JIMH3bI. Y BEJIMUCHUE
JIMH3bI

Jlabopartopnast pabota
«HccnenoBanne CBOMCTB
M300paKCHUH B JIMH3AX)

https://m.edsoo0.ru/JO2E1M1DQ

https://m.edsoo.ru/W2MMS9KJIC

https://m.edsoo.ru/Q1ZCMW980

32

33

Hucnepcus cBera. CoxxHbIN
cocraB Oenoro ceta. L[Ber.
Jlabopartopnast pabota
«Habmonenue qucnepcuun
CBETa»

Wurepdepenmms caera.
Hudpaxmus ceera.

https://m.edso0.ru/K9OWVKE11

https://m.edsoo.ru/C8LCRSEJI



https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI

34

JudpakironHas pemeTka

[TonepedyHOCTH CBETOBBIX BOJIH.
[Tonspuzanus cBera

https://m.eds00.ru/Q2118XY0OJ

35

36

37

Onrtuyeckue npubOps U
YCTPOWCTBA U YCIIOBHS HX
0€301acHOT0 MPUMEHEHUS

['panu1lbl TPUMEHUMOCTH
KJIaCCUYEeCKOM MEXaHUKH.
[Toctynatel cnennanbHOM
TEOPUU OTHOCUTEIIBHOCTH
OTHOCHUTENLHOCTD
OJIHOBPEMEHHOCTH. 3aMe/IJIeHUe
BPEMEHU U COKPAILICHUE JJTHHBI

https://m.eds00.ru/M5127JYGT

https://m.edsoo.ru/P8GB9FJ5N

https://m.edsoo.ru/OVLMCN6B2

38

3Hepr1/m " UMITYJIbC

peNATUBUCTCKOM YacTulpl. CBs3b
MAacChl C SHEPIUEH U UMITYJIbCOM.

DHeprus NoKos

https://m.edsoo0.ru/190ZY4BUB

39

40

41

42

KonTponbnas pabota «OnTuka.
OCHOBBI crielIMaIbHON TEOPUU
OTHOCUTEILHOCTH

®otonsl. ®opmyna [1nanka.
DHeprus ¥ UMIYJIbC POTOHA
OTKpBITHE U UCCIEIOBAHUE
dotorddexra. OnbiTer A. T
CroneroBa

3akoHsl GpoTtordPexra.
YpaBHeHue DUHIITEWHA AJ1sT
dbotoaddekra. «KpacHas

https://m.edsoo.ru/L8689JPLI

https://m.edsoo.ru/ZL6P16LA0

https://m.eds00.ru/PGL5XXSRO

https://m.edsoo.ru/YLCK770G8



https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8

43

44

45

46

rpanuma» Gotodddexra

Hasnenne ceeta. OnwitTel I1. H.
JleOeneBa. Xumuyeckoe
JNIEHCTBHUE CBETA

TexHuyeckue yCcTpoucTBa u
MPaKTUYECKOE MTPUMEHEHHUE:
(dboTorIeMeHT, POTONATUHK,
CoJIHEUHas ObaTapesi, CBETOIUO

Pemenue 3amau mo treme
«ONeMEeHThI KBAHTOBOM ONTHKHY

Monens aroma Tomcona. OmbBITE
Pesepdopna o paccessHuro o-
yactull. [Lmanerapuas Mozenb
aroma

https://m.edsoo.ru/EGO6ZQ1SA

https://m.edsoo.ru/UFQDRSL5M

https://m.edsoo.ru/ZE73A67B1

https://m.edsoo.ru/FIC11POHN

47

48

49

50

IToctynatel bopa

N3nydenue u noriomeHue
(OTOHOB IpU MEepexo/ie aToma C
OJTHOTO YPOBHS SHEPTUH HA
npyroi. Buasl ciekTpoB

BonHOBBIE CBOMCTBA YaCTHII.
Bomnsl ne bpois.
KopnyckynsipHO-BOITHOBOM
nyanu3m. CIoHTaHHOE U
BBIHYKJICHHOE U3JTy4YCHHE

OTKpBbITHE PAJOAKTUBHOCTH.
OmnbiThl Pesepdopraa mo
OIPEIeNICHUIO COCTaBa
PaaOaAKTUBHOI'O U3TYUCHUA

https://m.edso0.ru/6 X7GFHZ9X

https://m.edsoo.ru/NNSBHZYBE

https://m.edso0.ru/J710TLFCO

https://m.edsoo.ru/TSJFUU3TP



https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP

51

52

53

54

55

56

CgoiicTBa anbda-, 6era-, raMma-
n3nyyeHus. Bnusaue
PaMOaKTUBHOCTH Ha )KUBBIC
OpraHU3MBbl

OTKpbITHE IPOTOHA U HEUTPOHA.
N3oromnbl. Anbda-pacma.
DJIEKTPOHHBIN ¥ TO3UTPOHHBIN
Oera-pacnaj. ['amma-uznydenue

DHeprus CBSI3U HYKJIOHOB B si/Ipe.
Snepubie peakuuu. SnepHbiin

peakrtop. [Ipobiemsr, 1
MEePCIEKTUBBI, YKOJIOTHYECKUE

aCHEKTHI AEPHON IHEPTETUKHU

DneMeHTapHbIE YaCTULIBI.

OTtkpblTHE TIO3UTPOHA. MeTobI
HaOJIOICHUS U PETUCTPaLUU
aJeMeHTapHbIX YacTull. Kpyribii 1
cTon «PyHJaMEHTAIIbHBIE
B3auMozecTBusA. ETMHCTBO

(bu3n4ecKoil KapTUHBI MUPa»

Dranbl pa3BUTHS AaCTPOHOMHUHU.
[IpuxknagHoe u

MHPOBO33PEHUYECKOE 3HAUCHHE
actpoHomuu. Bup 3BE31HOTO 1
Heba. Co3Be3ausi, pKUe 3BE3IBI,
IJIAHETHI, UX BUIAMOE

nerokeHue. ColIHeUHas cucTeMa

Comnaue. ConHeuHast aKTUBHOCTD.
Ucrounuk sneprun CosiHua u

https://m.edsoo.ru/UOIRQS0Z5

https://m.edsoo.ru/H2XIHOG3E

https://m.edsoo.ru/CFJYJSSIG

https://m.edsoo.ru/SUC62U40A

https://m.edso0.ru/5PXS219VY

https://m.edsoo.ru/1JZR54JA0



https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/1JZR54JA0

57

58

59

60

61

3BE3T

3BE3bI, UX OCHOBHEIC
XapaKTEPUCTUKHU. 3BE3/IBI
TJIaBHOM ITOCICA0BATEIIEHOCTH.
BnyTtpennee ctpoeHue 3BE3 L.
CoBpeMeHHBIE TIPEICTABJICHHS O
MIPOMCXOKICHUH W SBOJIOINH
ConHna u 3BE31

Mneunsiii [Iyte — Hama
I'amakTuka. Ilonoxenue u
nemwxkenne CommHna B [ amakTuke.
lNamakTukn. YE€pHbIE ABIPHI B
SIApax TaTaKTUK

Bcenennas. Pa30eranue
rayiakTuk. Teopus bosbioro
B3pbIBa. PEIMKTOBOE HU3IIy4eHHE.
MeraranakTuka

Hepemiennsie npo0iaembl
aCTPOHOMUU

KonTponbhas pabora
«OIJIeMEHThl aCTPOHOMMHU U
acTpoU3UKI»

https://m.edsoo.ru/GGD3W74Z0

https://m.edsoo.ru/L2U4S1HU2

https://m.edsoo.ru/9IWRLVWNN

https://m.edsoo.ru/LJHNL2MCF

https://m.eds00.ru/TXTTCT488

62

63

O6o06uaromuii ypok. Posib
(bU3MKU ¥ aCTPOHOMUH B
SKOHOMHYECCKOH,
TEXHOJIOTHYSCKOM, COLIMAJIbHOM
1 dTHYECKOH cdepax

NS TeTbHOCTH YeJI0BEKa

O6o06maromuit ypok. Pois u

https://m.edsoo.ru/\WNJ5CRXYD

https://m.edsoo.ru/2PFPB28UF



https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/9IWRLVWNN
https://m.edsoo.ru/LJHNL2MCF
https://m.edsoo.ru/TXTTCT488
https://m.edsoo.ru/WNJ5CRXYD
https://m.edsoo.ru/2PFPB28UF

MECTO (PU3UKHU U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

O6o06maromuii ypok. Poib

¢buznyeckoil Teopun B

64 1 https://m.edsoo.ru/Y29SVPCVR

(bOpMHUpPOBAHUY TIPE/ICTABICHUI
0 u3nyeckor KapTUHE MUpa

O6o06muraromuii ypok. Mecto
(bu3nYeCcKOil KapTUHBI MUpPA B
65 o0mIeM psimy COBPEMEHHBIX 1 https://m.edsoo.ru/LKNUIKHZH
€CTECTBEHHO-HAYYHBIX
MPEJCTAaBICHUN O MPUPOJIE

PesepsHblil ypok. MaruutHoe

66 1oJie. JNEeKTpOMarHuTHas 1 https://m.edsoo.ru/EVMFIQTP6
WHTYKIHS
PesepBHblit ypok. OnTuka.

67 OCHOBBI CTICITHATBHONM TEOPHH 1 https://m.edsoo.ru/ES5ABJRK8L
OTHOCUTENILHOCTH

Pesepunsiii ypok. KBanTOBas
68 ¢u3nKa. DIEMEHTBI ACTPOHOMHH 1 https://m.edsoo.ru/RARQLVO2]
1 acTpoU3NKu

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68 4 7


https://m.edsoo.ru/Y29SVPCVR
https://m.edsoo.ru/LKNUIKHZH
https://m.edsoo.ru/EVMFIQTP6
https://m.edsoo.ru/E5ABJRK8L
https://m.edsoo.ru/RARQLVO2J




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

10 KJTACC

Kon
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBbIE Pe3yIbTAThl 0CBOEHUSI 0CHOBHOI
00pa3oBaTe/ILHOI MPOrpamMMbl CpeiHero 001ero o0pazoBaHust

10.1

10.2

10.3

10.4

10.5

JlemMoHCcTpUpOBaTh Ha MNpuUMEpax poidb U MecTo (U3MKU B
(hopMUpPOBaHUM COBPEMEHHOW HAyYHOW KApTUHBI MHpaA, B Pa3BUTUU
COBPEMEHHOM TEXHUKH M TEXHOJIOTHH, B MPAKTUUYECKON NESITEIIbHOCTU
JIoaei

Y4uThIBaTh TPAaHULBl IPUMEHEHUSI U3YYEHHBIX (QU3NYECKUX MOJEIEH:
MaTepuanabHas TOYKA, WHEpIHUATbHAs CUCTeMa OTCcu€Ta, aOCOIIOTHO
TBEPJI0€ TEJIO0, UACATBHBIN ra3; MOJACIUA CTPOCHUS Ta30B, KUAKOCTEH U
TBEPABIX TEJ, TOUCYHBIM DJICKTPUYECKHH 3aps] — IPH PEIICHUH

(u3znyeckux 3aaa4y

Pacno3naBath usmyeckue siBiaeHus (mpouecchl) U 0OBACHITH UX Ha
OCHOBE 3aKOHOB MEXAaHHKH, MOJEKYJISIPHO-KHHETUYECKOW TEOpHUH
CTPOGHMsI BELIECTBA U  JJIEKTPOJWHAMHUKU: paBHOMEpHOE U
PaBHOYCKOPEHHOE IPSIMOJIMHEHHOE IBUKEHHE, CBOOOJIHOE IaJcHUE
TEJ, JBWKEHHE 110 OKPYKHOCTH, WHEPIHs, B3aUMOJCHCTBUE TEI;
muddys3us, OpOYHOBCKOE JBIKEHHE, CTPOCHHE  IKUAKOCTEH U
TBEPABIX  Tel, U3MeHeHHe oO0béMa Tel TNpU  HarpeBaHUU
(oxmaxkieHnu), TEIUIOBOE paBHOBECHE, HCHapeHue, KOHIACHCAIIMS,
IUTaBJIEHUE, KpHUCTAJUIM3allUs, KHUIEHHe, BIJIAXHOCTh BO3]yXa,
HOBBIIICHNE JABJICHUS Ta3a NMPU €ro HarpeBaHUM B 3aKPHITOM COCY/IE,
CBA3b MEXJy IapamMeTpaMH COCTOSHUS Ta3a B H30Ipoleccax;

SJICKTpHU3aluAd TCII, B3aUMOJICHCTBHE 3apdaa0B

OnuceiBaTh MEXaHWYECKOE JIBIKCHHE, UCHONb3ysd (usnyeckue
BEIIMYMHBI: KOOPJAMHATA, IIyTh, NIEPEMELICHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tejla, CWIa, HMIYIbC Tella, KUHETUYECKas DJHEprusd,
NOTEHUUANbHAS DJHEPIUs, MexXaHuueckas pabora, MeXaHW4yecKas
MOIIHOCTb; MPU ONUCAHUU MTPABUIIBLHO TPAKTOBATh (PU3NUECKUN CMBICI
UCIIOJIb3YEMBbIX BEJIIMYMH, UX OOO3HAYEHHsS W EIUHMIbI, HAXOIHUTh
(hopMyIibl, CBSI3bIBAIONINE JAaHHYIO (PU3UYECKYIO BEIMYHHY C APYTUMU

BCJIMYHUHaAMH

OnuceiBaTh HN3YUYCHHBIC TCIIJIOBLIC CBOMCTBA T€I U TEIIOBBIC



10.6

10.7

10.8

10.9

SBJIGHUS, HCHOJB3ys (U3NYECKUE BEIMYMHBL: JIaBlICHUE Tas3a,
TEMIIEpaTypa, CpeaHsAs KHHETHYEeCKash SHEpPrusi XaoTUYECKOro
JIBW)KCHUS MOJIEKYJ, CpEJHEKBaJpaTU4yHas CKOPOCTb MOJEKY,
KOJIMYECTBO  TEIUIOThI, BHYTPEHHssi d3Heprus, pabota Trasa,
KO3((UIMEHT TOJIE3HOr0 JCHCTBHUS TEIJIOBOIO JBUTATENS; IPHU
ONMCaHUH MIPaBUIIBHO TPaKTOBaTh buznueckuit CMBICH
UCTIOJIBb3YEMBbIX BEJIMYMH, UX OOO3HAYEHHsS] W EIWHUIBI, HAXOIUTh
(hopMyIIBI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETUYUHY C APYTUMHU

BCIMYMHaAM

OnucelBaTh M3y4yEHHBIE DJIEKTPUYECKHE CBOWCTBA BEIECTBA U
JJEKTPUYECKUE  sBJIEHUS  (MpoOLeCcChl), HCHONb3Ys  (pusmueckue
BEJIMYMHBL:  DJIEKTPUYECKMM  3apsa],  DJEKTpUYecKoe  MoJe,
HaIpPsHKEHHOCTh TIOJIS, IOTEHLMAJ, pPAa3HOCTh IIOTEHUUAJIOB; IIpU
ONMCaHUM NPABUIBHO TPAKTOBATh (PM3UUECKUI CMBICI MCIIOJIBb3YEMbIX
BEJIMYMH, WX O0003HAUeHUS ¥ EIUHHIBI, YKa3bIBaThb (OPMYIIHI,
CBSI3BIBAIOINME  JIAHHYIO  (U3UYECKYI0 BEIMYMHY C  JAPYTHMH

BCINYHMHaAMH

aHaM3UpOBaTh (PU3MUYECKHE MPOLECCHl M SBJICHHS, HCHOIb3Ys
(u3nyeckre 3aKOHbI ¥ MPUHIMIIBL: 3aKOH BCEMUPHOTO Tsrotenus, |, |l
u |1l 3axkonbr HploTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOH 3HEpruu,
3aKOH COXpaHEHMs UMITYJIbCa, IPUHLUI CYNEPIO3UIMH CUJI, TPUHLIMII
paBHOIIPAaBUS  MHEPLUAIBHBIX CHUCTEM  OTCU€Ta; MOJIEKYJISIPHO-
KMHETUYECKYI0O TEOPHUI0 CTPOEHHUsSl BELIECTBA, a30BbIE 3aKOHBI, CBS3b
CpeIHEN KHMHETHMUYECKON DSHEpPruu TEIJIOBOTO IBMIKEHMSI MOJIEKYHI C
abCOJIIOTHON TeMIepaTypoi, MEepBbI 3aKOH TEPMOJMHAMUKHU; 3aKOH
COXPaHEHHs JJIEKTPUUYECKOro 3apsaa, 3akoH Kysnona; mpu 3ToM
pa3nuyath CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €0 MaTeMaTH4ecKoe

BBIPAKCHUC U YCIIOBUSA (TpaHI/ILIBI, O6J'IaCTI/I) IPpUMCHUMOCTHU

OOBSCHATh OCHOBHBIC TPUHIIMIBI JEHCTBUS MAIlUH, TPUOOPOB H
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh yCJIOBUS UX 0€30IacHOro

HCIIOJIb30BAaHUs B HOBCCHHGBHOﬁ KHN3HU

BBINONHATE SKCIEPUMEHTHI TI0 UCCIIEAOBAHUIO (PU3NYECKUX SIBICHUN U
MIPOIIECCOB C HUCIOJIb30BAHUEM TPSMBIX M KOCBEHHBIX H3MEPECHUN; MPH
aToM (opmyaupoBaTh MpobiaemMy (3amady) M THUIIOTE3Y Y4eOHOTo
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TPEAJIOKEHHOTO

000pyI0BaHUs, MPOBOAUTH OMBIT M (HOPMYITUPOBATH BEIBOIBI

10.10

OCYHIGCTBHSITI) NpsAMbIC W KOCBCHHBLIC H3MCPCHHUA q)HBI/I‘IGCKI/IX

BCJIIMYUH; IIpU 2TOM BLIGI/IpaTB ONTUMAIIBHBIN CIIOCO0 U3MCPCHHUA U



10.11

10.12

HCII0Jb30BAaTh U3BCCTHBIC MCTOJAbI OLICHKU HOFp@LHHOCTGfI I/I3M€peHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH MEXIY (PU3NYCCKUMHU BEIMYUHAMH C
UCIIOJIb30BAHUEM TMPSAMBIX H3MEPEHHUM; TMPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCUPOBATh pe3yibTaThl MOJYYCHHON 3aBUCUMOCTHU
(bU3UYECKUX BEJIMUMH B BHUJIE TAOIUIl U TpadUKOB, JIe7aTh BBIBOJBI 11O

pe3yjibTaTaM UCCICAOBAHUA

Cobnromate mpaBuiia  0e30MaCHOrO  TpyJda TpU  IPOBEICHUH
UCCIICIOBAaHUM B  paMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-
MCCIIEZIOBATEIbCKOM M MPOEKTHOW NEATEIBHOCTH C HMCHOJIb30BAaHHEM

U3MEPUTENLHBIX YCTPOMUCTB M 1a00PaTOPHOTO 000PYAOBAHHUS

10.13

10.14

10.15

10.16

Pemate pacuérHble 3a7a4M ¢ SIBHO 3aJaHHOW (DPM3MYECKON MOEIBIO,
UCTIONB3Ysl (pU3MUYECKue 3aKOHBl M TPUHIMIBI, HA OCHOBE aHaJIHM3a
yCIOBUSL  3a/ladydl  BbIOMpaTh  (U3MUECKYI0 MOJENb, BBIICHATH
(buznveckrue BeMMYUHBI U (HOPMYJIIBI, HEOOXOIUMBIC ISl €€ PEIIeHNUS,
IIPOBOAUTH PACUETHI U OLIEHUBATh PEAIBHOCTH IOJIYYEHHOTO 3HAUYEHUS

(hu3nueCcKOil BETUIMHBI

Pemarp  KkauecTBEeHHBIC  3aJauu: BBICTpaWBaTh  JIOTHYECKHU
HEMPOTUBOPEUMBYIO LEMOUYKY PACCYXKICHHUH C OMOpOil Ha M3y4yeHHbBIE

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-IGCKI/I€ SABJICHUA

Hcronp3oBaTh MpH  pemIeHMH y4eOHBIX 3a7ad  COBPEMEHHBIC
UH(QOPMALMOHHBIE TEXHOJOTHHM [UIl TIOWCKA, CTPYKTYpUPOBAHMUS,
MHTEPIPETAlMN W TPEACTaBICHUS Y4eOHOH W Hay4YHO-NOIYJISIPHON
uHpOpMaIMK, MOJYYEHHOW W3 Pa3IMYHbIX MCTOYHUKOB; KPUTHUYECKU
aHAIM3UPOBATh MOITY4aeMYyI0 HH(POPMAIIIO

[IpuBonuTe mpHUMEpHl BKJIala POCCUHCKUX U 3apyOeXHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKd, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO

MHUpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

10.17

10.18

Hcnonp3oBaTh TEOpeTHYECKHE 3HAHUS MO (PU3MKE B IMOBCEIHEBHOM
YKU3HM 1)1 o0ecrieueHrs 6€30macHOCTH pH OOpalieH| ¢ MpuoopaMu
U TEXHUYECKHMMH YCTPOHCTBAMH, JUISI COXpAaHEHUS 3I0pOBBbS H

CO6J'IIO,Z[GHI/I$I HOPM 5KOJIOTUYCCKOTI'O ITOBEACHUS B Oprn(a}omeﬁ cpeae

PaGotaTe B Tpymie ¢ BHIMOJTHEHUEM PA3JIUYHBIX COIMAIBHBIX POJICH,
IUIAaHUPOBaTh  pabOTy  TIpYNIbl, palMOHAJIbHO  paCHpenesiTh
00S3aHHOCTH ¥ IUJJAHUPOBATh JESATENbHOCTh B HECTAHJAPTHBIX
CUTYaIUsiX, aJ€KBaTHO OLEHUBATh BKJAJ KaXJIOTO M3 YYaCTHUKOB

TPYNIbI B pEeLIEHHE pacCMaTpUBAEMON TPOOIEMBI



11 KJIACC

Kon
MpoBepPsAEeMOro
pe3yJibTara

11.1

11.2

11.3

114

IIpoBepsiemble npeIMeTHBIE Pe3yabTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMBbI CpeIHero 001ero 00pa3oBaHus

JleMoHCTpUpOBaTh Ha MpUMEpax poidb U MecTo (U3UKU B
(hbopMUPOBaHUHM COBPEMEHHOM HAyYHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHOM TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKON AEATEIbHOCTH

J'IIOI[GI\/’I, OCIO0CTHOCTh U CAUMHCTBO (1)H3quCKOﬁ KapTUHBI MHUpPa

Y4YuTBIBaTh TPAHMIIBI IPUMEHEHUS] U3YyYCHHBIX (U3NYECKUX MOJeNneil:
TOYEYHBIN IEKTPUYECKUH 3apsil, AAepHas MOJEIb aToMa, HyKJIOHHAs

MOJIENIb aTOMHOTO SI/Ipa MPH PeIIeHUH PU3NIECKUX 3a/1a9

Pacno3naBate ¢u3nueckue sBIEHUS (IIPOLECCHl) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  JJICKTPOJMHAMUKM W  KBaHTOBOM  (DU3UKH:
AIIEKTPUYECKasl TMPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XHMHUYECKOE,
MarHUTHOE  JIGHCTBHSI ~ TOKAa,  B3aMMOJCWCTBHE  MAarHHTOB,
QJIEKTPOMArHUTHAs MHAYKIMSA, JI€HCTBUE MAarHUTHOTO TIOJIsi Ha
IPOBOJHUK C TOKOM W JBIDKYIIMHCS 3apsj, 3JCKTPOMAarHUTHBIC
KOJICOAHUST ¥ BOJIHBI, MPSIMOJIMHEHHOE pacIpOCTpaHEHUE CBETa,
OTpaXEHHWe,  MpeJOMIICHHE, HHTepPepeHiys,  auppakuus ¢
NOJIIPU3aLUsl CBETa, JUCHEPCHsS CBETa, (OTOAIEKTpUYECKHid 3¢ddekr
(dpotoaddekrt), cBeTOBOE AaBleHHWE, BO3HMKHOBEHHE JIMHEWYATOTO
CIEKTpa aToMa  BOAOpPOJA, ©CTECTBCHHAs M  HMCKYCCTBCHHAs

PAAUOAKTUBHOCTDb

OnuceiBaTh  HM3Y4YEHHbIE CBOMCTBA  BEIIECTBA  (DJIEKTPUUECKHE,
MarHuTHbIE, ONTHUYECKUE, DIEKTPUUECKYI0 IIPOBOAUMOCTb Pa3IUYHbIX
Cpel) U DJIEKTPOMArHUTHBIE sBIEHUS (TMPOIECCHI), HCHONB3YS
¢u3nveckne  BEIMYUHBL:  DJIEKTPUYECKHHA  3apsd, Ccuila  TOKa,
JNEKTPUYECKOE  HANPSIKEHUE,  AJIEKTPUYECKOE  CONPOTUBIIEHUE,
pasHocTh norteHuuanos, JJC, pabora TOka, MHIAYKLIUS MarHUTHOTO
nmong, cuia Awmmepa, cuia JlopeHna, WHAYKTUBHOCTh KAaTYILKH,
SHEPrusl IEKTPUYECKOTO M MATrHUTHOIO IOJIEW, MEPHOJ] M 4YacToTa
Kosie0aHuil B KosiebaTeIbHOM KOHTYpE, 3aps/l U CHla TOKa B Ipolecce
rapMOHHUYECKHUX 3J€KTPOMArHUTHBIX KoJeOaHuH, doxycHoe
paccTosiHME U ONTHUYECKas CWIa JIMH3bI, MPU ONHUCAHUU IPABHIBHO
TPAKTOBAaTh (PU3UYECKUII CMBICT UCHOJIB3YEMBIX BEIHYMH, UX
0003HaUeHHUS U EIUHMIBI; YyKa3blBaThb (OPMYJIbl, CBSA3BIBAIOIINE

JTaHHYIO (PU3MUECKYIO BETUUYUHY C IPYTMMH BETUUMHAMU




11.5

11.6

OnuceiBaTh U3y4EHHbIE KBAHTOBBIE SIBJICHUS M MIPOLIECCHI, UCIIOJIb3YS
(u3nUeckue BETUYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JIJIWHA
BOJIHBI M YacTOTa CBETa, JHEPrusi W UMIyJIbC (POTOHA, Mepuoa
nojlypacmnajaa, DSHEprusi CBSI3M AaTOMHBIX sJep; MpH OMUCAHUU
MPaBUJIBHO TPAKTOBATH (PU3NUYECKUI CMBICT UCIIOJIBb3YEMBbIX BEUUMH,
uX 0003HAUEHHS W €IHMHHUIIBI; YKa3biBaTh (OPMYIbI, CBS3BIBAIOIINE
TaHHYI0 (QU3NYECKYI0 BETHUUMHY C JPYTMMH BEIUMYMHAMH, BRIYUCIIATD

3HaUYCHHUE (PU3NICCKON BEITUIHHBI

AnanusupoBaTh (U3WYECKHE TPOLECCHl U  SBICHHS, HCIIOIb3YS
¢u3nueckue 3aKOHBI M OpUHOUIB:  3akoH Owma, 3aKOHBI
MOCJIEIOBATEIbHOIO M MapajUIeIbHOTO COEAMHEHUS MPOBOJHUKOB,
3ak0oH J[xoynsa — JleHna, 3aKOH 3J€KTPOMarHUTHOM MHIYKIIMH, 3aKOH
IPSIMOJIMHEMHOTO PACIpPOCTPAaHEHMsI CBETA, 3aKOHBI OTPAXKEHMsI CBETA,
3aKOHbl ~ IIPEJIOMJICHUS  CBETa, ypaBHEHHME  OHWHINTEWHA  IJIs
dboTtorddekra, 3aKOH COXpaHEHHS DHEPTrUU, 3aKOH COXpaHEHUSs
UMITyJIbCAa, 3aKOH COXPAaHEHUs JJIEKTPUYECKOro 3apsja, 3aKOH
COXpaHEHHsI  MaccoBOro  4mcna, mnoctyinatel  bopa, 3akoH
PaIMOAaKTUBHOIO pachajga; TMph D3TOM pas3inyaTh  CIIOBECHYIO
(OpMyIUPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHHE U YCIOBUS

(rpanu1IbI, 06JACTH) TPUMEHUMOCTH

11.7

11.8

11.9

11.10

11.11

11.12

OHpeI[eJ'IﬂTB HAIpaBJICHUC BCKTOpPa HWHAYKIMU MATrHUTHOI'O TII0JIA

MIPOBOJHUKA C TOKOM, CHJIbl AMIiepa u cuiibl Jlopeniia

Ctpouts M ONHUCHIBaTH H300pa)kKeHHE, CO3[aBa€MO€ IUIOCKUM

3€pKajioM, TOHKOW JIMH301

BBIMOTHATE SKCIIEPUMEHTHI 110 MUCCIICAOBAHNIO (GPU3UUECKHUX SBICHUH 1
IPOIIECCOB C UCTOIB30BAHNUEM MPSIMBIX U KOCBEHHBIX WU3MEPEHUH; MPH
3ToM (QOopMyIHpOBaTH MpoOiieMy (3a7ady) W THUIOTE3y Yy4eOHOro
OKCIIEPUMEHTa,  COOMpaTh  YCTaHOBKY M3  MPEAJIOKECHHOTO

000py10BaHus1, IPOBOAUTH OIBIT U (POPMYITHPOBATH BHIBObI

OCyHIGCTBHSITB mpsAMbIC W KOCBCHHBLIC HW3MCPCHHA (1)I/I3I/I‘IGCKI/IX
BCJIIMYUH; IIpU 2TOM BLI6I/IpaTB ONTUMAIIBHBIN CIIOCO0 U3MCPCHHUA U

HCII0JBb30BAaTh U3BECCTHBIC METOAbI OLICHKH HOFpCH.IHOCTCfI I/IBMCpCHI/Iﬁ

HccnenoBath 3aBUCUMOCTH (PU3UYECKUX BEITUYHMH C HCIIOJIB30BAHHEM
OpSAMBIX ~ HU3MEPEHUH; TpPU 3TOM KOHCTPYMPOBATH  YCTAaHOBKY,
(uKkcHpoBaTh pPE3yJAbTAThl IMOJTYYCHHOHW 3aBUCUMOCTH (PU3UIECKUX
BEJIMYMH B BUJIE TAOJUIl U TPadUKOB, JIENATh BBIBOJBI IO PE3yJIbTaTaM

HCCIICAJOBaHUA

Cobmtonate mpaBuiia 0€30MacHOrO TpyAa MpH  [POBEACHUU



11.13

UCCIIEIOBAaHUI B paMKax ydeOHOro SKCIEpHMEHTa, Y4eOHO-
UCCIIEIOBATEIbCKOM M MPOEKTHOM AEATEIbHOCTH C HCIOJIb30BAHHEM

U3MEPUTENIbHBIX YCTPONCTB U Ja00OPaTOPHOTO 000PYyAOBaHUS

Pematp pacuérHbie 3aauM ¢ SABHO 3aJaHHOW (PU3MUYECKON MOJEINbIO,
WCTIONB3Ysl (U3MUECKUE 3aKOHBI M TIPUHIIUIIBI, Ha OCHOBE aHaln3a
YCIOBUSL  3a/ladydl  BBIOMpaTh  (U3MUECKYI0 MOJENb,  BBIICIATH
(bu3mveckrue BEIMYUHBI U (HOPMYJIBI, HEOOXOAUMBIC IS €€ pelieHus,
MPOBOJAUTH PACUYEThl U OLIEHUBATh PEATLHOCTD MOJYYEHHOTO 3HAYCHUS

(hu3HUECKOI BETUIMHBI

11.14

11.15

11.16

Pemrats Ka4C€CTBCHHBIC 3aJa4uu: BBICTpanBaTh JOTHYCCKH
HCIIPOTUBOPCUYNBYHO ICTIOYKY paCCYDK,Z[CHI/Iﬁ C OHOpOﬁ Ha HN3YUCHHBIC

3aKOHBbI, 3dKOHOMCPHOCTHU U (1)H31/I‘IGCKI/IG SABJICHUA

Hcnonp3oBaTe MNpH  pelieHMM Y4eOHBIX 3aJad  COBPEMEHHbIE
MH(POPMAILIMOHHBIE TEXHOJIOTUU JUIsl TOUCKA, CTPYKTYpUpPOBaHMS,
UHTEpHpETallud M MpPEJCTaBICHUA y4yeOHOW W Hay4yHO-TOMYJSPHOM
uHpOpMAaLUY, TOTYYSHHOW M3 Pa3IUYHBIX MCTOYHHUKOB; KPUTHUECKH
aHAJIM3UPOBATh MOJTyYaeMylo HH(pOpMaIuio

OOBSICHATh NPUHLMIIBI JEWCTBUS MalIMH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3lnyarh YCIOBHS HX OE30MacCHOTO HCIOJIb30BAHUS B

MOBCEIHEBHOMN KU3HU

11.17

11.18

[IpuBoauTe mpHUMEpHl BKJIala POCCUHCKUX U 3apyO€XHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOLIETO

MHpa, B pa3BUTHC TCXHUKU U TEXHOIOTHI

Hcnomnp30BaTh TEOPETUYESCKHE 3HAHUS MO (PU3MKE B TMOBCEIHEBHOM
YKU3HH 171 o0ecrieueHns 0€30MacHOCTH MpU OOpalIeHU: ¢ MpudopaMu
U TEXHUYECKUMHU YCTPOMCTBAMH, JMJI1 COXPAaHCHUS 310pPOBbS U

CO6J'IIO,Z[CHI/I$I HOPM 3KOJIOTHYECKOI'O ITIOBEACHUS B 01<py>1<a}01uel71 cpenec

11.19

Pabotats B Tpymnme C BBIIOJIHEHHEM DPA3IHMYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  TPYMIbl,  PalUOHAIBHO  paclpeneisTh
O0S3aHHOCTM M TUIAHUPOBATh JIEATEIBHOCTh B  HECTaHIAPTHBIX
CUTyallUsiX, aJ€KBATHO OLIEHWBATh BKJIAJ KaXJOr0 U3 YYAaCTHUKOB

IpYIIBI B pELLIEHNE paccMaTpUBaeMOi poOIeMbl



HHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA
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Koa Koa nposepsiemoro
pa3aea 3JIeMEHTa

IIpoBepsieMble 3JIeMEHTHI COAEPKAHUSA

OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A

11
1
1.2
2
2.1.1
2.1.2
2.1
2.1.3

O®usuka — Hayka o 1npupoxae. HayuHble
METO/Ibl TTO3HAHUS OKpYyXkaromero Mupa. Posib
JOKCIIEpUMEHTa M TEOpUM B  IpoLEcce

MO3HAHUS MPUPObL. DKCIIEPUMEHT B (pU3MKe

MonenupoBanue (GU3HYECKUX SBICHHA H
npoueccoB. Hayunbie runoressl. Ousnyeckue
3aKOHbl U TEOpHUH. |'paHUIBI NMPUMEHUMOCTH
buznyecKux 3aKOHOB. [TpuHnun
cooTBeTCTBUS. Ponb u Mecto Qu3uku B
hopmupoBaHUN COBPEMEHHOM Hay4YHOU
KapTUHBI MHpa, B MPaKTUYECKON

NEITENLHOCTH JIIOJIEN
MEXAHHUKA
KMHEMATUKA

Mexannudeckoe JBHKXCHHUC. OTHOCHUTEIHLHOCTD
MEXAaHUYCCKOI'0 ABUXKCHUS. Cucrema orcuéra.

Tpaektopus

[lepemenienue, CKOpOCTh (CpedHsis CKOPOCTH,
MTHOBEHHAasi  CKOpPOCTb) U YCKOpPEHHE
MaTepUaIbHOM TOYKU, WX TPOEKIMH Ha OCH
CUCTEMBI KOOpJUHAT. Crnoxenue

IIEPEMELICHUN U CIIOKEHUE CKOPOCTEN

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSAMOJIMHENHOE JIBUKCHUE. I'paduku
3aBHCHUMOCTH KOOpJUHAT, CKOpPOCTH,
YCKOpEHUs, IIyTH 51 nepeMeeHUs

M&TCpHaJ’IBHOﬁ TOYKH OT BPEMCHU



2.2

2.14

2.1.5

2.1.6

2.1.7

CBobOogHOE TazieHne. Y CKOpeHrue CBOOOIHOTO

MmajgeHus

KpuBonunueiinoe nBwxkeHne. PaBHOMepHOe
JIBIDKEHHE  MaTEepUAJIbHOM  TOYKH IO
OKPYKHOCTH. YTIJIOBasi CKOpPOCTb, JIMHEHHas
CKOPOCTb. [Tepuon U 4acToTa.

[leHTpOCTpEMUTENBHOE YCKOPEHUE

Texunueckue YCTpOMCTBA: CIIUJIOMETP,
JBIDKEHUE CHApsIIOB, IEMHBIE U PEMEHHBIC
nepeagadu

[IpakTnueckue paboTHI. N3mepenne
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUICHHSI MEX]ly MYTAMHU, MPOUJCHHBIMU
TEJIOM  3a  IOCJIe/IOBAaTEJIbHbIE  PaBHBIE
MIPOMEXKYTKH BPEMEHH TIPH PaBHOYCKOPEHHOM
JNBWKEHUU C HayaJdbHOM CKOPOCTBIO, paBHOU
HyJt0. M3yueHnue OBIKEHUS MIapuKa B BA3KOM
KUIKOCTU.  V3ydyeHuwe  JBWXKEHUS  Tela,

OpOIIEHHOTO TOPU30HTAIBHO

TIMHAMUKA

2.2.1

2.2.2

2.2.3

IIpuHnun OTHOCHUTEIBLHOCTHU lNanuites.
ITepBriit 3akoH HproToHa. WMHepruanbHbie

CHUCTEMBI OTCUETA

Macca tena. Cuna. IIpuHnun cynepno3unuu

CHUl

Bropoii 3akoH HproToHa 11 MaTepualbHOU
TOYKM B HWHEPLUAIBHOW CHUCTEME OTCUYETA
(UCO). Tperuit 3akon Hpilorona s

MaTCpHAJIbHBIX TOUCK

2.2.4

2.2.5

2.2.6

3aKOH BCEMHUPHOTO TAroTeHus. Cuiia TsSHKECTH.
ITepBas kocMu4deckasi CKOpocTh. Bec Tena
Cuna ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe tpenuwe. Cuma TpeHUS

CKOJIb>KCHU A n CHJIa TPCHUA ITIOKOA.

Koaddunment tperns. Cua cONpOTHBICHUS



2.3

2.2.7

IIpU ABUXKCHUM TECJIAa B ) KUAKOCTU HUJIU I'a3eC

HOCTyTIaTeJ'IBHOC " BpalIaTCIbHOC NOBHUIKCHUC

a0COJIIOTHO TBEPIOTO Tea

2.2.8

2.2.9

2.2.10

23.1

2.3.2

2.3.3
234

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpalCHHUS.
[Inevyo cunbl. YCoBUS paBHOBECHS TBEPJIOTO
Tema 8 UCO

TexHuueckue  yCTpPOMCTBA:  IOJUIMITHUKH,

ABUKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[Ipaktuueckue paboTel. U3yuenue ABUKEHUS
Opycka TI0 HAKJIOHHOH IUIOCKOCTH TIOJ
JIEUCTBUEM HECKOJNLKUX cull. McciaemoBaHue
3aBUCUMOCTH CHWJI YIPYTOCTH, BO3HUKAIOIINX
B aedopmupyemMoll TpPYyXHHE U PE3UHOBOM
oOpasiie, OT BEIWYUHBI HX [aedopmanuu.
HccnenoBanue yciaoBuii paBHOBECHS TBEPIOTO

TCJIa, UMCIOLICTO OCh BpalllCHUSA

3AKOHBI COXPAHEHN S B MEXAHUKE

NMnynsCc MarepuanpHOM TOYKH, CHCTEMBI
MaTepUaiabHbIX TOoueK. VMIyinbc cuiabsl H

HU3MCHCHHEC UMITYJIbCA TCJIa

3akoH coxpaHenus wummyinsca B HCO.

PeakTnBHOE OBIKEHIE
PaGora crsl

MOoOIIHOCTE CHJIBI

2.3.5

Kunernyeckast sHeprus MaTepuajbHON TOUKH.

TeopeMa 0 KHHETHYECKOW SHEPTUH

2.3.6

2.3.7

[TorenmansHas sHeprusa. [loTeHuManbHas
SHEprus yIpyro nedhopMUpOBaHHOM
npyxuHbl. [loTeHIManbHass »HeEprus Teia

BOJIM3M MMOBEPXHOCTH 3eMIIU

HOTCHHI/IaJ'IBHI)Ie N HCEIOTCHUHAJIBHBIC CHUIIBI.
CBs3b pa6OTLI HCIIOTCHLHUAJIBHBIX CHII C
N3MCHCHHUCM MEXaHUYECKOM SHEPIUn

CHUCTEMBI TEII. 3aKkoH COXpPAaHCHUA



3.1

2.3.8

2.3.9

MEXaHUYECKON SHEPTUU
VYipyrue u Heynpyrue CTOJIKHOBEHUS

Texnuueckue yCTpOﬁCTBaI ABHUKCHUC PAKCET,

BOJOMET, KOIIEep, IPYKUHHBIN TUCTOJIET

2.3.10

[Ipaktuyeckne paboTel. M3ydeHue CBs3U
CKOpPOCTEM Tel IpH HEYNpPyroM YyJape.
HccnenoBanne cBsizu  pabOTbl  CHIIBI  C

H3MEHCHHEM MEXaHHMISCKOM OHCPIUM TCJIa

MOJIEKVYJISAPHAS ®U3UKA 1 TEPMOAMHAMUKA

OCHOBBI MOJIEKYJISPHO-KUHETUYECKOU TEOPUU

3.11

3.1.2

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHUYECKON TEOpHH. bpoyHoBckoe
neuxenue. uddysusa. Xapakrep ABMKESHUS U

B3aUMO/ICHCTBUS YaCTHI] BEIICCTBA
Mopenu CTpoeHuss Ta30B, KUIKOCTEH U
TBEPABIX Tel ©W  OOBSICHEHHE  CBOICTB

BEIIECTBA HA OCHOBE ATHX MOJIe/ICH

3.1.3

Macca wMonekyn. KommuectBo BemecTsa.

[Tocrosnnas ABoraapo

3.14

3.15

3.1.6

3.1.7

3.1.8

TenmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. lllkana temneparyp Lienscus

Mopnens  upeanpHOoro  raza.  OcCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU

TEOpHHU UACATBHOI'O rasa

AOcoiroTHas TeMIiepaTypa Kak Mepa CpeIHen
KMHETUYECKON 3HEPruu TEIJIOBOTO JBUKEHUS

yacTull ra3a. [lIkana remnepatyp Kenbpuna
VpaBuenune Kianeiipona — Menaeneesa.
3akon anpToHa

l"azoBbIe 3akoHBI. M30mpoLIeCChl B MAEaTbHOM
ra3e ¢ MOCTOSHHBIM KOJHUYECTBOM BEIIECTBA:

u30TepMa, U30X0pa, H300apa

3.1.9

Texuuueckue YCTPOMCTBA: TEPMOMETD,

OGapometp



3.1.10

3.2.1

3.2.2

[Ipaktuyeckne padoTsl. M3Mepenue macchbl
BO3/yXa B KJacCHOW komHate. MccnenoBanue
3aBUCUMOCTH MEXy IapaMeTpaMH COCTOSTHUS

pa3pexEeHHOTO ra3a

OCHOBbI TEPMOJAMHAMUKN

TepmoauHamMuueckass cucreMa. BHyTpeHHsA
JHEPrusi TEPMOAMHAMMYECKOH CHUCTEMBI H

CcocoObl €€ U3MEHEHUS

KonngectBo Temnotel U pabota. BHyTpeHHss

OHEPIydad OAHOATOMHOI'O UACAIIBHOT'O Ia3a

3.2.3

3.24

3.2

3.25

3.2.6

3.2.7

3.2.8

Bunel Temmonepenauu: TEmIONPOBOIHOCT,
KOHBEKIMA, U3JIydyeHue. TernoéMKoCTh Tela.
VYnenbHasgd TEIUIOEMKOCTL BelllecTBa. Pacuér

KOJIMYCCTBA TCIIJIOTHI IIPU TCILIONEPEaaUC

IIepBblit 3ak0H TepmoarHaMuKu. [IpumMeHnenne
IIEPBOTO 3aKOHa TEPMOJUHAMUKHU K
n3onpoueccam. I'papuueckas MHTEpIpeTanus

paboThI raza

TemnoBeie mammHbl. [IpyuHOMIBL JI€MCTBUSA
TeIUIOBBIX MamwuH. [IpeoOpa3oBanus YHEPrun
B TemwioBblX MammHaxX. Koaddumment
nojesHoro  aeuictBus  (mamee —  KIIM)

termioBoid mammHbl. [{ukin Kapuo u ero KII/]

Bropoit 3aKOH TEPMOJIMHAMUKH.
HeoGpatumocTs  mpoleccoB B MPUPOJE.
Tennossie JBUTATEIIN. DKOoJIOTH4eCKHe
po0JIEMBI TEIIOIHEPTETUKU

Texanueckue YCTpOMCTBA: JBUTaTENb
BHYTPEHHETO CrOpaHus, OBITOBOI
XOJIOUJIbHUK, KOHUIIMOHED

[TpakTudeckue paboTsl. Vi3MepeHue yaeabHOR

TEIUIOEMKOCTH

AT'PETATHBIE COCTOSHUA BEHLIECBA. ®A30BBIE I[TEPEXO/IbI

3.3
3.3.1

[MTapooOpa3zoBanue u kKoHaeHCanus. Vcnapenue

n KUIICHHUC. YIICJ'ILHaH TCIJIOTa



4.1

3.3.2

3.3.3

3.34

napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypPbI

KUIICHUS OT JaBJICHUA

AOCONIOTHAT M OTHOCHTENbHAS BIIAXKHOCTH

Bo3ayxa. HacelmenHslil nap

TeEpnoe TEJO. Kpucramniueckue u
amopdHble Tena. AHHU30TPONHUS  CBOWCTB
KpUCTAJLJIOB. Kunkue KPUCTaJUIBIL.

COBpeMCHHBIe MaTcpHraJibl

IInaBneHue wu KpUCTaJlJIn3alus. Y aenbHas

TeruioTa miasiaeHus. Cyonumanus

3.3.5

YpaBHEHHE TEIUIOBOTO OamaHca

3.3.6

3.3.7

TexHuueckue yCTpONCTBA: TUIPOMETP U
NICUXPOMETP,  KaJOpUMETP,  TEXHOJOTHH
IIOJIy4YE€HHUSI COBPEMEHHBIX MATEPHAJIOB, B TOM

YHUCJIC HAHOMATCPHAJI0B, 1 HAHOTCXHOJIOT'MH

[IpakTnueckue paboTHI. H3zmepenne

BJIA’JKHOCTH BO3yXa

OJIEKTPOAMHAMUKA
OJIEKTPOCTATHUKA

411

41.2

Dnektpu3anys Tea. DieKTpudeckuit 3apsia. sa
BU/1A JIEKTPHUYECKUX 3apsi/IOB
[TpoBoxHUKH, JIMRJIEKTPUKA "

IIOJIYITPOBOIHUKH

4.1.3
41.4

4.1.5

4.1.6

3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia
Bsaumopeiictue 3apsnoB. 3akoH Kynona
ONEeKTpUYECKOe  TIOJIE. Hanpspoxk€HHOCTD
3JIEKTPUYECKOIO IOJIAL. [TpuHDHN
cynmepnosuuuu.  JIMHMM  HanpsHKEHHOCTH
9JIEKTPUYECKOTO T0JIs

PabGota cuim  3JIEKTPOCTATUYECKOIO  MOJIS.

Tlorenuuan. PazHocTh NOTEHITNATIOB

4.1.7

[IpoBOAHMKK U AMAIEKTPUKU B MOCTOSHHOM
aNeKTpudeckoM — moje.  JludnexTpuueckas

MMPOHUTTACMOCTb



4.2

4.1.8

4.1.9

4.1.10

DNeKTPOEMKOCTb. Konpencarop.
DneKTpOoEMKOCTh IUJIOCKOTO  KOHJEHCaTopa.

DHeprus 3apsHKEHHOT0 KOHJIEHCATOpa

TexHuueckue  yCTPOMCTBA:  BJIEKTPOCKOIL,
JJIEKTPOMETP, DJIEKTPOCTATUYECKAsl 3alluUTa,
3a3eMJICHHE 3JIEKTPOIPUOOPOB, KOHIEHCATOP,
KCEPOKC, CTPYWHBIN TPUHTED

IIpaxTrueckue paloTHI. N3mepenue

AMEKTPOEMKOCTH KOHICHCATOPA

IIOCTOSIHHBIN DJIEKTPUYECKHUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

VcaoBus CYIICCTBOBAaHUA IIOCTOSSHHOI'O

421 aJeKTpudeckoro Toka. Mcrounuku toka. Cuna
ToKa. [TocTosTHHBIN TOK
4.2.2 Hanpspokenne. 3akon Oma 1715 yyacTka Lenu
423 DJIEKTPUYECKOE COMPOTUBJIEHUE. Y IEIBHOE
o COINIPOTHUBIIEHUE BEILIECTBA
ey [TocnenoBarensHOE, napasuiesibHOe,
o CMEIIaHHOE COEAMHEHNE IPOBOHUKOB
Pabora snexTpudeckoro Toka. 3akoH xoyss
4.2.5
— Jlenia
4.2.6 MOMIHOCTB AEKTPUIECKOTO TOKA
anekTponaBwkymas cuna (ganee — I/C) u
127 BHYTpPEHHEE CONPOTUBIICHUE UCTOYHHKA TOKA.
o 3akon Owma ig 1O’AHOM  (3aMKHYTOM)
anekTpudeckoil nenu. Kopotkoe 3ambikaHue
DneKTpoHHas POBOAMMOCTh TBEPABIX
128 METaJJIOB.  3aBUCUMOCTb  CONPOTHBIICHUS
o METaJIJIOB oT TEMIIEPATYPHI.
CBepX1npoBOAMMOCTh
429 OnexTpuyeckuid TOK B Bakyyme. CBolicTBa
o ANEKTPOHHBIX MTYYKOB
4910 [TonynpoBoaauku. CoOCTBEHHAS U TPUMECHAS

MPOBOJIUMOCTh TOJYIPOBOJIHUKOB. (CBOKCTBA



4211

4.2.12

4.2.13

4.2.14

11 KIIACC

p-n nepexoaa. [TonynpoBoJHUKOBBIE TPUOOPHI

DNEeKTpUYECKU  TOK B DIJIEKTPOJIUTAX.
DIIEKTPOJIUTHYECKAS JTMCCOITHAITHS.

OnexTponus

DIIEKTPUYECKUI TOK B rasax.
CaMOCTOSTEIBHBIA M HECAMOCTOATEIbHBIN
paspsia. Pa3auyHbie THIBI CaMOCTOSITEIBLHOTO

pa3psaa. Mosnus. [1nazma

TexHnuueckue yCTpOWCTBA: aMIepMerp,
BOJITMETP,  pEOCTaT, MCTOYHUKH  TOKa,
AJIeKTpOHArpeBaTebHbIe npudopHI,
AJIEKTPOOCBETUTENBHBIE TIPUOOPHI, TEPMOMETP
COIIPOTHUBIICHHUS, BaKyyMHBIN MO/,
TEPMHUCTOPbI u ¢borope3nucTopsl,
MOJIYIPOBOJTHUKOBBIH MO/, TaJbBaHUKA

[IpakTueckue paboThL. N3yuenne
CMEIIaHHOTO COEAMHEHMSI PE3UCTOPOB.

N3mepenne OJIC HUCTOYHMKA TOKa M €ro
BHYTpPEHHEro compotuBienus. HaOmronenue

ANIEKTPOIIH3a

Kon Koanposepsiemoro

pasaeiia JIEMEHTA
4

IIpoBepsieMmble 3J1eMEHTHI CO/IEPKAHUS

SJIEKTPOAMHAMUKA

MATHUTHOE ITOJIE. 2JIEKTPOMATHUTHAS MHAYKLWA

43.1

4.3

4.3.2

TlocTrosiHHBIE MarHuTbl. B3aumMmoaeincTBue

IIOCTOAHHBIX MarHuTOB

MaruutHoe mone. Bektop MarHuTHOH
uHaykuuu.  IlpuHmun — cynepno3uuuu.
JImanm MarnuTHOM wuHAyKuuu. KaprunHa
JIMHUM ~ MarHuTHOM  MHAYKIMU  TOJA

IIOCTOAHHBIX MAarHuTOB



MarsnutHOE 1O0JI€ NPOBOJHHMKA C TOKOM.
Kaptuna nuHMil 1oJIsl AJIMHHOTO MPSAMOTO

MNpOBOAHUMKA U 3aMKHYTOI'O KOJIBLIECBOT'O

433 IIPOBOJIHUKA, KATYNIKH C TOKOM. OIBIT
Opcrena. BanmoeiicTBrie MpOBOIHUKOB C
TOKOM
4.3.4 Cuna Amriepa, e€ MOJlyJIb U HalpaBJICHUE
Cuna JlopeHiia, e€ MOynb U HampaBJICHHE.
JIBrokeHue  3apsDKEHHOM — 4acTUIBl B
435 OJTHOPOJIHOM MAarHuTHoM Tmone. PaGora
cunel JIopeHna
4.3.6 SBneHue 3eKTPOMarHUTHON UHAYKIIUHI
4.3.7 [ToTok BekTOpa MarHUTHOM MHIYKLIUU
O/1C unaykuuu. 3aKOH IEKTPOMArHUTHOM
4.3.8 nHaykuu Papanes
BuxpeBoe anextpuueckoe mnone. IC
WHAYKIIMA B TPOBOJHUKE, ABIKYIIEMCS
439 MOCTYNATEILHO B OJHOPOTHOM MarHUTHOM
oJjie
4.3.10 [TpaBuio Jlenia
NHayKTUBHOCTH. SIBI€HHME CAMOUHIYKIUH.
4.3.11
S/1C camonHayKIMHU
DHeprusi MarHWTHOTO TIOJIS KaTyIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMAarHUTHOE I0JIe
TexHudyeckue  YCTPOWCTBA:  TOCTOSHHBIC
MAarHHTEI, AIIEKTPOMATHUTHI,
4.3.14
AJIEKTPOIBUTATEITb, YCKOPHUTEITH
AJIEMEHTAPHBIX YACTHII, THIYKIIMOHHAS I1eYb
IIpaxTueckue paloThI. N3yuenue
MarHMWTHOTO TIOJII KAaTYIIKA C TOKOM.
4.3.15 UccnenoBanme OelcTBUA  ITOCTOSHHOTO

Mar"Hura Ha paMKy ¢ TokoM. MccrnenoBanue

SIBJICHUS SHGKTPOMaFHHTHOﬁ HHAYKIOUH



5 KOJIEBAHUMA 1 BOJIHBI
MEXAHNYECKUE N OSJIEKTPOMAI'HUTHBIE KOJIEBAHU A

Komnebarenpuast cuctema. CBoOOIHBIE

koneOanusi. ['apMoHMYeckue KosieOaHusI.
51.1

Ilepuon, wactora, ammuutyna u ¢asa

KoJIeOaHuil

[IpyxuHHBI MasTHUK. MaremaTu4ecKui

512

MasATHHUK

VYpaBHEHHE TapMOHUYECKHX KOJICOAHUM.
51.3 Kunematuueckoe u TUHAMAYECKOE

OIMCaHKE KOJIeOaTEILHOIO JBHXXCHUA

[IpeBpaieHue SHEPTUU npu
FapMOHMYECKUX  KOJeOaHUsX. Cas13p
514 aMILTUTY b KoaeOauuii HUCXOOHOMI
BEIIMYMHBI C aMIUTUTYJaMU KoJieOaHWi e

CKOPOCTH U YCKOpPEHUS

Konebarenbubiii  koHTyp.  CBOOOIHBIE

3JIEKTPOMarHuTHBIE KoseOaHus B
5.1
uaeadbHOM  KOJeOaTelbHOM  KOHTYpE.
5.15

Amnajorus MCXKIAY MCXAHUYCCKHMMU U
OJICKTPOMAariuTHBIMHA KOJICOAQHMSIMU.

®opmyia TomcoHna

3aKOH COXpaHEHUsS PHEPruH B HACATBHOM
516
K0J1e0aTeIbHOM KOHTYpE

BrIHYKICHHBIE MEXaHUYICCKUE KOJICOAHWSI.
Pe3onanc. Pe3zonanchas KpHBas.
5.1.7

BBIHy)K,Z[eHHI:IC 9JICKTPOMArHuTHBIC

KOoJIcOaHUs.

[lepemennbiii  Tok.  CuHycOuAaNbHBIN

5.1.8 v
IICPEMECHHBIU TOK.

MontHocTb MEPEMEHHOTO TOKA.
5.1.9 AMIUTUTYIHOE U JACHCTBYIOLIEE 3HAYEHUE

CHJIbI TOKA 1 HAIIPSIXKCHUSA

5110 Tpancdopmarop. [IponszBoacTBo, nepenaua
o U NOTpeOJIeHHe 3JIEKTPUYECKON SHEpPIrUH.



5.1.11

5.1.12

DKOJIOTUUECKUE PUCKHU MPU MPOU3BOICTBE
BJIEKTPUYECKON SHEPIrUU. Kynberypa
HUCITIOJIB30BaHUA SJICKTPOSHCPIUU B

HOBCEIHEBHOM XKU3HU

Texuuueckue ycrtpoicTBa: ceiicmorpad,
AIIEKTPUYECKHIA 3BOHOK, JMHUH

QJICKTpOoIICpcaav

[Ipaktuyeckue pabotel. HccnenoBanue
3aBHCHUMOCTH TNEpHOJa MaJbIX KoJIeOaHU
rpy3a Ha HUTH OT JJIMHBI HUTH U MAacChbl
rpysa. MccnenoBanue nepeMEHHOTO TOKa B
Leny U3 IOCJIEN0BATEIBHO COCOUHEHHBIX

KOHJEHCATOpa, KaTyIIKU U Pe3UCTOpa

5.2

MEXAHNYECKHUE N SJIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

5.2.2

523

524

Mexanuyeckue BOJIHBI, YCIOBHS
pactpoctpanenus. Ilepuon. Ckopocthb
pacmpocTpaHeHUss W JJIUHA  BOJHBL

[Tonepeunsle ¥ MPOIOJIbHBIE BOJTHBI

UnTepdepenmus u Tubpaxus

MCXaHHMYCCKHX BOJH

3Byk. CKOpOCTh 3BYyKa. ['pOMKOCTH 3BYKa.

Bricora Tona. TemOp 3Byka

DNEeKTpOMarHuTHbIE  BOJHBL. Y CIOBUS
M3IIYYCHHUSI  DJICKTPOMATHUTHBIX  BOJIH.
B3anmnuas opuenTanus Bexktopo E, B u v

B 3JICKTpOMaFHI/ITHOI>'I BOJIHC B BAKyyM€

525

5.2.6

5.2.7

CBoiicTBa  DJIGKTPOMATHUTHBIX  BOJIH:
OTpa)KeHHE, TPEIOMIICHHUE, MOJSPU3aIus,
mudpakiusi, uHTepdepenuus. CKOpOCTb
ANIEKTPOMATrHUTHBIX BOJIH

lkana ANEKTPOMArHUTHBIX BOJTH.
[IpuMeHeHHe SIEKTPOMArHUTHBIX BOJH B

TEXHUKE U OBITY

HpI/IHI_II/IHBI paauoCBA3U MU TCICBUICHUS.

Pannonokanus. DNeKTpOMarHuTHOE



5.3

5.2.8

3arps3HEHNE OKPYIKAIOIIECH CpeIbl

TexHuueckue yCTpPOMCTBA: MY3BIKAJIBHbBIE
WHCTPYMEHTHI, YIbTPa3ByKOBast
JUAarHoCTUKa B TEXHHUKE M MEIULIHHE,
pamap,  paavONPUEMHUK, TEJIEBU30D,

anTeHHa, Tenedon, CBU-meup

OIITHUKA

5.3.1

5.3.2

5.3.3

5.34

[IpssmMonnHEHOE pacnpOCTpaHEHUE CBETa
B OHOpOHOM cpene. JIyu cBera

OtpaxxeHne cBeTa. 3aKOHbl OTpa)XCHUs
ceeta. [loctpoenne n300pakeHuit B MIIOCKOM

3epKaje

[Npenomienne cBeta. 3aKOHBI IPEIOMIICHHS
CBeTa. AOCOMOTHBIH HIOKa3aTeb

MIPETOMIICHUS

[TonHoe BHYTpPEHHEE OTpaKEHUE.
[IpenenbHblid yron MOJTHOTO BHYTPEHHETO

OTpaXKEHUS

5.3.5

Hucriepcuss  cBera. CHOXHBIH — COCTaB

Oenoro ceera. LlBer

5.3.6

5.3.7

5.3.8

5.3.9

Cobwuparoriie M paccerBaroONIUe JUH3HI.
Tonkass nun3a. DOKycHOE paccrosiHue U
OIITMYECKAass  Cujda  TOHKOM  JIMH3EIL
[TocTpoenue n3o0pakeHuit B COOMPAIOIINX
u pacceuBaromux JuH3ax. Dopmyna
TOHKOM JMH3BL. YBEIMYCHHE, JaBacMoe

JIMH301

Hpe)leJ'ILI MMPUMCHUMOCTU FCOMeTpHHGCKOﬁ

OIITUKH

Wntepdepenmust  cBera.  KorepeHTHble
HCTOYHUKH. Ycnosus HaOJIr01eHUS
MaKCUMYyMOB " MUHUMYMOB B
UHTEP(EPEHIIMOHHON KapTHHE OT JBYX

CI/IH(i)aSHBIX KOT'CpCHTHBIX HCTOYHUKOB

Hudpakumss  cBera.  JludpakuuoHHas



peméTka. YcinoBue HaOMIOJEHUS TIABHBIX
MaKCUMYMOB npu naJlcHUH
MOHOXPOMAaTHYECKOTO cBeTa Ha
TU(PAKIIMOHHYIO PEIIETKY

5.3.10 [Monspu3zanus cBeTa

TexHuueckue yCTpOWCTBA: OYKH, JIyIa,

¢doToanmapar, NPOEKIUOHHBIN ammapar,

5.3.11 MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAsI
OIITHKA, TG PaKITUOHHAS pemiéTka,
TIOJIIPOU T
[IpakTnueckue paboTHI. N3mepenne

MOKa3aTeiid IMPCIIOMIICHUS. HCCJICI[OB&HI/IG
5.3.12 i} ¥
CBOUCTB I/I306pa)l(eHI/II/I B JIMH3aX.

Habmtonenue nucnepcun cBeta
BJIEMEHTbI CIIELTUAJILHOM TEOPUM OTHOCUTEJILHOCTH

['panunpl MPUMEHUMOCTH KJIACCUYECKOM
MEXaHUKH. [TocTynatet TEeopuu
6.1 OTHOCHUTEJILHOCTH: WHBAapUAHTHOCTh
MOJyYJsSi CKOPOCTH CBE€Ta B BaKyyMe,

IIPHUHIUII OTHOCUTCIIBHOCTH OHHIITEeHA

6 OTHOCHTETBHOCTD OJTHOBPEMEHHOCTH.
6.2 3ameyieHMe BpPEMEHH M COKpalleHUue
JUTHHBI
6.3 DHeprus ¥ UMITYJIHC CBOOOTHOM YaCTHIIBI

CBsi3b Macchl C JHEpPrueid W MMIYIHCOM
6.4 CBOOOMHON YacCTUIBl. DHEPrus IMOKOs

CcBOOOIHOI YaCTULIBI
7 KBAHTOBAS ©®U3UKA
SJIEMEHTBI KBAHTOBOM OIITUKU

®otonsl. Popmyna [lnanka cBs3u 3HEPrUN

21 7.11 ¢doroHa c ero wyactoTod. OHeprus u
UMIyJbC (OTOHA

5 OtkpeiTie U uccneaoBanue horodrddexra.
7.1.
OIEBITEI AT. CroneToBa. 3aKOHEI



7.2

7.3

7.1.3

714
7.15

dororddekra

YpaBHeHuUe OHUHIITENHA s
dboTtorddekra. «Kpacnas TPaHHIIA

¢doroaddexra
Hanenue ceera. OnbiTel [1.H. JIeOenena

XUMHYECKOE IEUCTBUE CBETA

7.1.6

7.2.1

7.2.2

7.2.3

724

Texnnueckue yctpoiicTBa: (GOTOIIEMEHT,
dboTomaTyuk, COJTHEYHAS Oarapes,

CBETOaHNO]

CTPOEHUME ATOMA

Mongens atoma Tomcona. OnbITE
Pezepdopaa mo uccienoBaHui0 CTPOSHUS

aToMa. HnaHeTapHa;I MOJCJIb aTOMa

[Toctynater bopa. N3nyuenue u
morjionieHrne (GOTOHOB TIPU  MEPEXOe
aToMa C OJHOIO YPOBHsS OJHEPruM Ha
npyroii. Bunel criektpoB. CriekTp ypoBHEM

QHCPIuv aToOMa BOAOpOaa

BomHoOBEIE cBolicTBa 4YacTHIll. BOJHEI e
bpoins. KopnyckynspHo-BOITHOBOM
nyanu3Mm. Judpakmus IIEKTPOHOB Ha

Kpucrajuiax

CrioHTaHHOE U BBIHY)XXACHHOC H3JIYUCHHC.

VYeTpoiicTBO U IpUHIUIT PaOOTHI Jlazepa

7.25

7.2.6

7.3.1

TexHuueckue ycTpONCTBA: CIEKTPAJIBHBIN
aHaJIn3 (CMEKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMIIBIOTED

[Ipaktnueckne  pabotel.  HaOmromenue

JINHEYaTOro CIeKTpa

ATOMHOE A1PO

Metoasl HaOMIOACHUS U PETUCTPALNH

OJICMCHTAPHBIX YaCTUI]

7.3.2

OTkpbITHE  PaAMOAKTUBHOCTH.  ONBITHI

Pesepdopna mo ompenmeneHWr0 cocTaBa



7.3.3

7.3.4

7.3.5

7.3.6

7.3.7

pannoakTUBHOro  u3inydeHus. (CBolicTBa
anb(da-, 6eTa-, raMmma-u3nydeHus. BriusHue

PaaArOaKTUBHOCTH HaA JKUBBIC OPraHU3MbI

OTkppiTHE  TPOTOHA W HEUTpOHA.
Hyxnonnass mozgens siapa ['eiizenOepra —
WBanenko. 3apsan anpa. MaccoBoe 4HCIo

sapa. M3oTonsl

Anbda-pacnan. ONEeKTPOHHBIN u
MO3UTPOHHBIK  OeTa-pacmas. INamma-
U3ITyYEHHUE. 3aKOH  paAMOaKTUBHOIO
pacnaga

OHeprusi CBA3M HYKIOHOB B  sJIpe.
SAnepubie cunbl. Jledekt Macchl sapa
Anepuble peakuuu. JlenmeHne W CUHTE3
a5ep

S nepHbiit peakTop. TepMmosiiepHbIi
cure3. [IpoGiemMbl M  NIEPCHEKTUBHI
SAIEPHOM  DHEPreTUKU.  ODKOJOTHYECKUE

ACIEKTHI AEPHON YHEPTETUKHU

7.3.8

7.3.9

7.3.10

OnemeHTapHble  4acTUlbl.  OTKpbITHE
MMO3UTPOHA. @DyH/1aMEHTAJIbHbIE

B3aUMOJIEVICTBUS

TexHuueckue  yCTpOMCTBA:  JTO3UMETP,
Kamepa BuibcoHa, sAIepHBIM peakTop,
aToMHasi 6omb6a

[Ipaktnueckue pabotel. HccmenoBanue
TPEKOB YacTHI] (mo TOTOBBIM

¢dotorpadusam)

8.1

8.2

OJIEMEHTHBI ACTPOOU3NKU

Bun 3Bé3mHoro neba. Co3Besmusi, sIpKHe

3BE3/bI, INTAHETHI, UX BUAUMOE IBIKCHHUE

Comueunast cucrema. llimaHeTsl 3eMHOU
TPYIIIIBI. [lmageThI-rUra"ThI u ux
CIlyTHMKH, KapJIMKOBBIE IIIaHETHl. Maible

Tena CoIHEYHOH CUCTEMEI



8.3

8.4

Comnne, ¢orochepa u  armocdepa.

CoyiHeuHast akTUBHOCTD

Ncrounnk sneprum CostHIA U 3BE3 T

8.5

8.6

8.7

3BE3/bl, MX OCHOBHBIE XapaKTEPHUCTUKU:
Macca, CBETUMOCTb, PaJuyc, TeMIlepaTypa,
ux B3aUMOCBSI3b. Jwnarpamma
«CHEKTpalbHBIIl  KJIacC — CBETUMOCTDHY.
3BE3AbI  [JIABHOM  MOCIEI0BATENBLHOCTH.
3aBUCUMOCTh «Macca — CBETHUMOCTBY JJIst

3BE3]] IJIaBHOM IOCIEA0BATEILHOCTH

Buytpennee CTpOeHHE 3BE3I.

CoBpeMeHHbIE MIpeJICTaBIICHUS 0
MIPOUCXOXKICHNH U HBotonu ColtHIa U 3BE3.

OTarnbl )KU3HA 3BE3]

Mneunsii  Ilyre — Hama TamakTuka.
CrnupainibHas cTpykrypa  ['anakrukuy,
pacnpeneneHue 3BE31, Trasa MW IbUIN.
Ilonoxxenne wu paBwxkenue CoyHIIa B
lanaktuke. Ilmockas wu  cdepuueckas

noacucTeMbI [ aTakTuku

8.8

Tuner ramaxtuk. PaguoranakTuku H

KBa3apbl. UEpHBIE IBIPHI B A/Ipax TajJakTUK

8.9

Bcenennas.  Pacmupenue  BceneHHOM.
3akoH XaObna. Pazberanue ramakTHK.
Bozpact u pamuyc BcenmeHHoil, Teopus
bosbmioro B3peiBa. Mogens  «ropsuen

Bcenennoi». PennkroBoe usinyueHue

8.10

MacmTabHast ~ cTpykTypa  BceneHHOM.
Meraranaktuka. Hepeménnble npobiemsl

ACTPOHOMHUU




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIbBI IS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






