


HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke 0a30BOr0 ypoOBHS Ha YPOBHE CPEAHErO OOIIEro
o0pa3oBaHusa pa3padoTaHAa HA OCHOBE MOJIOKECHUN W TpeOOBAaHMM K pe3yJibTaTam
OCBOCHHUSI OCHOBHOW 00pa3oBaTeNbHOW MpOrpammbl, mnpenacrabieHHbix B OI'OC
COO, a Takxke c¢ yuérom denepanpHoii padodeli MporpaMMbl BOCIIHTAHHS H
KOHIICTIIIANA TIPeTio/laBanusi yueOHoro mpeaMmera «Duszmka» B 00Opa3oBaTEINbHBIX
OpraHu3anusax Pocculickon Oenepanun, PeATU3YIOLINX OCHOBHBIE
00pa3oBaTENbHbIE TPOTrPAMMBI.

Conepxkanue mporpaMMbl 1Mo (U3WUKEe HampaBieHO Ha (opMupoBaHHE
€CTECTBEHHO-HAYUYHOW KapTuHbl Mupa oOydatrommxea 10-11 kmaccoB mpu
oOyueHnn Ux ¢u3nke Ha 0A30BOM yPOBHE HA OCHOBE CHCTEMHO-IEATEIIEHOCTHOTO
moaxona. Ilporpamma mo ¢m3uke coorBeTcTBYyeT TpeboBanusm OPI'OC COO k
TUIAHUPYEMBIM JIMUHOCTHBIM, TPEAMETHBIM W METaNpPeAMETHBIM pPe3yJIbTaTaM
oOydeHHs, a TaKXKe YUHTHIBACT HEOOXOMMMOCTh PEATH3ANMH MEXIPEIMETHBIX
CBs3ell (PM3MKM C ©CTECTBCHHO-HAyUHBIMH YUYE€OHBIMH TpeaMeTamu. B Helt
OTIPEIEIISIFOTCS OCHOBHBIC TEN M3YUCHHS (PU3UKK HA YPOBHE CPEIHErO OOIIEro
o0pa3oBaHus, TIAHUPYEMbIC PE3yJbTaThl OCBOCHUS Kypca (PM3WKHU: TUUHOCTHEHIE,
MeTaIpeAMETHBIE, TTPEAMETHBIE (Ha 6a30BOM yPOBHE).

[Iporpamma 1o ¢pu3HKE BKITIOYACT:

e IJTAHUPYEMBIC PE3YJIbTAThl OCBOCHHS Kypca (puU3HKH HA 6a30BOM YPOBHE, B

TOM YHCJIE IPEAMETHBIE PE3YyJIbTAThI 1O TOAaM 00yUYEHUA,

e cojepxkaHue yueOHoro npeameta «Dusnka» no rogam 00yueHHUs.

dusnka Kak Hayka O HauOoJjiee OOMIMX 3aKOHAX MPUPOJIbI, BHICTyHas B
KauecTBe yueOHOI0 MpeaMeTa B IIKOJIE, BHOCUT CYILIECTBEHHbBIN BKJIaJ B CUCTEMY
3HaHWA 00 okpyskaromiem mupe. [IIkoapHbIH Kype GU3NKK — CHCTEMOOOPa3YIOMNA
JUTSI €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEAMETOB, MOCKOIBKY (DPH3UUECCKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SIBJICHUH, HW3ydyaeMbIX XUMHUEH, OHOJIOTHEM,
¢m3udeckoii reorpadueii W actpoHommeid. Mcmonb3oBaHWe W aKTHBHOE
npuMeHeHne  (PU3WYECKUX 3HAHWK  OMPEACTsAeT XapakTep W Pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHA B cdepe SHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TIOJIydeHHUS HOBBIX MAaTEPHAJIOB C 33/JaHHBIMHA CBOWCTBAMHU W JIPYTHX.
HNzydenne ¢u3nMkn BHOCHT OCHOBHOM BKJIaA B (POPMHPOBAHHE €CTECTBEHHO-
HAyYHOW KapTWHBI MUpa OOydarommxcs, B (OPMHPOBAHWE YMEHHWIH TPHUMEHSTH
HAyYHBIH METOJT TO3HAHUA MTPH BHITIOJTHEHUH UMH YUCOHBIX HCCIICOBAHUH.

B ocHOBY Kkypca ¢u3MKHM I YPOBHS CpPEeAHETO 00Imero o0pa3oBaHUA
MOJIOKEH PAX HWACH, KOTOPHIE MOXHO paccMaTpuBaTh KaK MPUHITUIBI  €T0
MOCTPOCHMUSL.



Hoes yenocmuocmu. B COOTBETCTBMM € HEH KypcC SBISAETCSA JTOTHUYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTEPHANl U3 BCEX PA3CIIOB (PU3MKH, BKITIOUAET KaK
BOTTPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOM (hH3UKH.

Hoes ecenepanusayuu. B COOTBETCTBMM ¢ HEW Mmarepuaj Kypca (U3HKH
o0beMHEH BOKPYr (u3WuUecknx Teopuil. Bemymwmm B Kypce ABIIeTCS
(dhopMuEpoBaHUE TIPEACTABICHUH O CTPYKTYPHBIX YPOBHSX MATEPHH, BEIICCTBE U
oJie.

Hoes eymanumapuzayuu. EE peanuzanus NpeAnojaracT HUCMIOJIb30BaHUE
TYMaHUTAPHOTO TOTCHIHANA (PU3MUECKON HAYKH, OCMBICIICHWE CBS3W Pa3BUTHSA
¢v3ukn ¢ pazBuTHEeM OOIMECTBA, a TakkKe C MHPOBO33PEHUCCKHUMH,
HPABCTBEHHBIMU U 3KOJIOTMUECKUMHU MPOOIEMAMHU.,

Hoes  npuxnaonoit  Hanpasiennocmu. Kypc ¢w3ukm — mpeamonaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TE€XHUYECKUX U TEXHOJOTHUECKUX MPUTI0KEHUN
W3YYEHHBIX TEOPUNA U 3aKOHOB.

Hoes oxonocusayuu peanusyercs TMOCPEACTBOM BBEJCHUSA SJIEMECHTOB
COJICPKAHMS, MOCBAIIEHHBIX SKOJIOTMUECKUM TpoOJIeMaM  COBPEMEHHOCTH,
KOTOPbIE€ CBSI3aHbl C PA3BUTHEM TEXHHUKUW W TEXHOJIOTHM, a TakkKe OO0CYXICHHS
mpo0JIeM PallMOHAIILHOTO NPUPOAONOIb30BAHUS U SKOJIOTHYECKONW 0€30MacHOCTH.

CTepXKHEBBIMH DJIEMEHTAMHM Kypca (U3WMKH HA YPOBHE CPEAHETO OOIIEero
oOpa3oBanus ABIAIOTCA (u3ndeckue Teopun ((opMHUPOBAHUE TPEACTABICHHUHN O
CTPYKTYpPE MOCTPOCHUS (PU3NUECKON TCOpHH, PO (HyHAAMEHTATHHBIX 3aKOHOB U
MPUHIMIIOB B  COBPEMEHHBIX TMPEACTABJICHHUSAX O TMPUPOAE, TpaHUIAX
MPUMEHUMOCTH TEOPHUH, Uil ONUCAHUS €CTECTBEHHO-HAYUHbIX ABJICHUH U
MTPOIIECCOB).

CHCTeMHO-ICSITEIPHOCTHRIN MOIX0 B Kypce (DM3MKH PEaTU3yeTCA MPEXKIIe
BCETO 3a CUET OPraHU3allMd SKCICPUMEHTATBHON AEATENBHOCTH O0yYarOLIUXCA.
Jlns ©GazoBoro ypoBHA Kypca (HM3WKH — 3TO HCIOJB30BAHUE CHCTEMBI
(bpOHTATBHBIX KPATKOBPEMEHHBIX SKCIEPHUMEHTOB H JIaOOpaTOPHBIX pPadoT,
KOTOpbIE B TIporpaMme mo (usuke OObESTWHEHBI B OOIUI CHUCOK YUYEHUYECKHUX
MPAKTUUECKUX PaboT. BhijeneHne B yKa3aHHOM MEpeuHe J1TabopaTOpHBIX padoT,
MPOBOAMMBIX JUISI KOHTPOJA W  OLEHKH, OCYIIECTBISACTCS Y4YaCTHUKAMU
00pa3oBaTeNbHOIO TIpoIlecca HCXOAA M3 OCOOCHHOCTEHW IUIAaHUPOBAHUA U
ocHameHns kabwaera (Qu3uku. [lpm 3TOM obecrieumBaeTCa  OBJIAJCHHE
O00y4YaloOIKUMHUC YMEHUSMHU MPOBOAUTH KOCBEHHBIE W3MEPEHUS, HCCIICIOBAHUSA
3aBUCUMOCTEH (DM3MUECKUX BEIMYWH W TOCTAHOBKY OMBITOB 1O TPOBEPKE
MPEJIOKEHHBIX TUMOTES.

Bonbiioe BHUMaHHWE YACHACTCS PEUICHUIO PACUYETHBIX M KAUYECTBEHHbBIX
3aaau. [lpu 3TOM Ui pacu€THBIX 33/7a4 MPUOPUTETOM SIBJISAIOTCS 3a/laud C SIBHO
3aIaHHON (PU3UUECKON MOEITBIO, TIO3BOJIAIONINE TPUMEHITh U3YUSCHHBIC 3aKOHBI 1



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3jeiia Kypca, TaKk M WHTETPHUPYS 3HAHUSA W3
Pa3HBIX pa3fenoB. /[ KaueCTBEHHBIX 33/1a4 MPHOPUTETOM SIBJISIFOTCS 3aJaHUs Ha
o0BsACHEHNE TPOTEKaHWS (PU3WUECKUX SBJICHUH M TPOIECCOB B OKPY KAIOMICH
XKU3HW, TpeOyrommue BbhIOOpa (DU3MUECKOW MOMETH I CHUTYallid TMPaKTHKO-
OPHUEHTHUPOBAHHOTO XapaKTepa.
B cootBerctBun ¢ TpeboBanuamu DOI'OC COO k wmarepuaibHO-
TEXHUYECKOMY OO€CIEeUeHHI0 ydeOHOro mpoliecca 0a30BbIM ypPOBEHb Kypca
(m3uKK HA ypOBHE cpeaHero 00mmero oOpa3oBaHus JOJDKEH U3YYaThCs B YCIIOBUSIX
MPEAMETHOTO KaOWHeTa (PM3WKKA WIA B YCIOBHUAX HWHTETPUPOBAHHOTO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOTO TuKia. B kabuwnere (u3mku A0MKHO OBITH
HeoOxoauMoe JabopaTopHoe O00O0OpyJOBaHWE Ui BBITIOJHECHHUS YKa3aHHBIX B
mporpaMme 1o (PU3UKE YUCHWUYECKUX MPAKTHYECKUX PabOT W IEMOHCTPAIIMOHHOE
000pyI0BaHUE.
JlemoHcTparmonHoe oOopyaoBanue (OPMHUPYETCS B  COOTBETCTBHH C
MPUHIIMTIOM MUHUMAJIBHOW JOCTAaTOYHOCTH H  OOCCIEUYMBAET TOCTAHOBKY
MEPEUNCIICHHBIX B TMporpaMMe 10 (U3WKe KIIOYEBBIX JACMOHCTpAIUi s
UCCIICIOBAHMSI  WM3YYaeMBIX  SIBIGHUH W  TPOIECCOB, HOMIUPHUECKUX U
(hyHITaMEHTATEHBIX 3aKOHOB, MX TEXHUUCCKUX MPUMCHEHUH,
JlabopaTopHoe o0O0OpyJIOBaHHE IS YUYCHHUYECKHX TMPAKTHUECKHUX PpadoT
dhopMupyeTCs B BUIE TEMAaTHUYECKAX KOMILIEKTOB M 00ECIIEUMBACTCS B Pacuy&Te
OTHOTO KOMIUIEKTA Ha JBYX OOydarommxcsa. TeMaTH4ecKue KOMIUICKTHI
JabopaTopHOTO 00OPYMOBAHUA MAOIXKHBI OBITh TIOCTPOCHBI HA KOMIIJICKCHOM
WCIIOJIb30BAHUM AHAJIOTOBBIX M ITU(MPOBBIX MPHUOOPOB, a TAKKE KOMIBIOTEPHBIX
WU3MEPUTETHHBIX CUCTEM B BHJIE ITU(PPOBBIX Jab0paTOpHid.
OCHOBHBIMH TIETIAMA W3yUCHUS (PU3UKH B 0OITIEM 00pa30BAHHH SIBJISFOTCS
o (opmupoBaHHE WHTEpPECAa W CTPEMJICHHS OOYUJalOMUXCA K HAYYHOMY
WU3YUYCHUIO TIPUPOJIBI, PA3BUTHC WX HMHTC/UICKTYAIbHBIX W TBOPUYECKUX
CITIOCOOHOCTEH;

e pa3BUTHE MPEACTABJICHUN O HAYYHOM METOJE MO3HAHUS U (POPMUPOBAHUE
HCCIIEI0BATEIFCKOTO OTHOIEHUS K OKPYKAIOITUM SIBJICHUSM;

e (opmMupoBaHWE HAYYHOTO MHPOBO33PCHUS KaK pe3ysibTara HW3yUCHUS
OCHOB CTPOCHHUS MaTepuu U HyHIAMEHTATBHBIX 3aKOHOB (PU3UKH,

o (QopmupoBanre yMeHWH OOBACHATH SABJIICHUS C HCIOJH30BAHHEM
(pm3rUecKrX 3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opmMupoBaHHE NPEACTABJICHUN O PO (PUBWUKH I PAa3BUTHA JIPYTHX

€CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTHH.

JlocTmxenne 3TuX Teaeit o0ecneunBaeTCa PEMICHUEM CIICIYIONNX 331349 B
MpoIecce N3ydeHus Kypca (U3NKH Ha YPOBHE CPEHETO OOMIeTO 00pa30BaHUA:



e TIPHOOpPETEHHUE CHCTEMBI 3HAHUH 00 00IIMX (br3HmIeCKuX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPHUSIX, BKJTIOUAS MEXaHUKY,
MOJICKYJIAPHYIO (PU3UKY, SIEKTPOJWHAMHKY, KBAHTOBYIO (HU3UKY U
ANIEMEHTHI aCTPOPHU3UKH;

e (QopmMupoBaHWE YMEHWHA TIPUMEHATH TEOPETUUECKAE 3HAHWUS IS
o0ObsICHCHHS (PU3MYECKUX SIBJICHWM B TPUPONE W JUIA TPUHATHSA
MPAKTUYECKUX PELIEHUN B OBCEAHEBHON KU3HH,

e OCBOCHHME CHOCOOOB pEIICHUS Pa3IUYHBIX 337a4 C ABHO 3aJIaHHOM
(mzuueckoi MOAENBIO, 3a/1ad, MOAPA3yMEBAIOMAX CaMOCTOSTEIHHOE
co3faanue GU3NUECKON MOJICITH, aICKBAaTHOMW yCIIOBHAAM 3aa4H,

e TOHWUMaHWE (UBMUYCCKUX OCHOB M TIPHUHIIMIOB JEHCTBHA TEXHUYECCKHUX
YCTPOMUCTB U TEXHOJOTHUECKHUX MPOLECCOB, WX BIUAHUS HA OKPYKAIOLLYIO
cpeny,

e OBJIQJICHUE METOJAMH CAMOCTOSTEJIbHOTO TUJIAHUPOBAHUA WU MPOBEIACHUA
(pM3UUeCKNX SKCIICPUMEHTOB, aHajIN3a W WHTEPIpETaruu UHGOPMAIIHIH,
OnpeeaeHUs JOCTOBEPHOCTH MOJTYUEHHOT O PE3yJibTaTa;

e CO3JAHWE YCJIOBHUH Ui PA3BUTHSA YMECHUM MPOECKTHO-UCCIEIOBATEIBCKOM,
TBOPUYECKOM JEATEIILHOCTH.

Ha w3yuenune ¢usukm (06a30BBI ypOBEHB) HAa YPOBHE CPETHETO OOIETO
oOpazoBanusa otBoauTcs 136 wacos: B 10 kmacce — 68 yacos (2 yaca B Heiem0), B
11 xmacce — 68 wacos (2 waca B HEZIENIO).

[Ipenmaraempiii B mporpamme 10 (HU3HKE MepeueHb JabOpaTOpPHBIX |
MPAKTHUYECKUX paldOT ABIACTCS PEKOMCHOBAHHBIM, YYHMTEIb JCAaeT BHIOOP
MpoBeneHUs J1abopaTopHBIX pPaboOT W OMBITOB C YYETOM WHIWBHAYyaTbHBIX
0COOEHHOCTEH 00yJaIOITUXCH.



COJAEPKXAHUE OBYUEHUA
10 KUIACC

Pazaen 1. ®u3uka u MeTobl HAYYHOT 0 NMO3HAHUS

Ousuka — Hayka o0 npuponae. HayuHeie MeTOIbI NMO3HAHWUA OKPYIKAKOLIETO
mupa. Poib skcnepuMeHTa W TEOPUM B MPOLECCE TMO3HAHWSA MPUPOIBI.
DKCIEPUMEHT B (PHBHKE.

MopenvpoBanue (pU3NUECKUX SBJICHUNW W TpoieccoB. HaydHbie THITOTE3HI.
duznyueckne 3aKOHBI U TeOpUH. [ paHUIBI TPUMEHUMOCTH (PU3NUECKHAX 3aKOHOB.
[IpuHIMTT COOTBETCTBUA.

Pons u mecto ¢usukn B GOpMHUPOBAHUN COBPEMEHHON HAyYHOW KApTHUHBI
MHPA, B MMPAKTUYECKON ACATEIIBHOCTH JIIOACH.

Jlemoncmpayuu

AHajoroBeiec W TW(PPOBBIE W3MEPUTENBHBIE TPUOOPHI, KOMITBIOTCPHBIC
JTATYUKH.

Pa3zaen 2. MexaHuka

Tema 1. Kunemamuka

Mexanuueckoe aprkeane. OTHOCHTEITFHOCTh MEXAHWUYECKOTO JABHKCHHUS.
Cuctema otcuéra. Tpaekropus.

[lepemerenne, CKOpOCTh (CpeAHsSt CKOPOCTh, MTHOBEHHAs CKOPOCTh) W
YCKOPEHHE MaTEPUAIbHOW TOYKH, WX TMPOCKIIMA HAa OCH CHCTEMbl KOODPJHHAT.
CrnoxeHue nepeMeieHnil U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE MpsAMOJIMHEHHOEe nBmkeHne. | padwmkn
3aBUCUMOCTH KOOPJHWHAT, CKOPOCTH, YCKOPEHHS, TYTH W MEPEMEIICHUS
MaTepPUATbHONW TOUKH OT BPEMEHHU.

CBoboaHoe majieHne. Y CKOpeHrne CBOOOHOTO MaACHHUA.

KpuBonuneiinoe  gpwkenue. J[BmwkeHWe  MaTepHabHOW  TOYKH 110
OKPYKHOCTH C TIOCTOSIHHOM 1O MOJYJIFO CKOPOCThIO. YTJIOBask CKOPOCTh, JIMHEHHAs
ckopocTs. [lepron u yacrora obpaiiienus. [[eHTpOCTPEMUTENBLHOE YCKOPEHUE.

TexHuueckne yCTpOWCTBA H TPAKTHUECKOE NPUMEHEHHE. CITHIOMETD,
JIBMOKECHUE CHAPSIIOB, IIESMTHBIC M PEMEHHBIC TIEPEIayH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WLIFOCTPAIS KHHEMATHUSCKUX XapPaKTEPUCTHK
JIBUKCHUS.

[IpeoOpazoBanne MBHKEHUH C UCTIOIB30BAHUEM TTPOCTHIX MEXaHU3MOB.

[TaneHue Ten B BO3/IyXe U B PA3PEKEHHOM MTPOCTPAHCTBE.

Habnmtonenune nsuxkeHus Tena, OpOILICHHOTO TMOJ YIJOM K TOPU30HTY H
TOPU3OHTAJIBHO.



H3mepenune yckopeHus CBOOOIHOTO NaJAcHUS.

Hanpasnienne CkopocTH Py ABUKEHUHU MO OKPYKHOCTH.

Yuenuuecxuii oxenepumenm, rabopamopivie pabomei

N3ydeHne HEPAaBHOMEPHOTO ABMKEHHUS C LIEJbIO OMPEACICHUA MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOIICHUS MEXKIY NYTSIMHU, MNPOHJIECHHBIMUA TEIOM 3a
MOCJIEAOBATENIbHBIE PAaBHBIC MPOMEXKYTKA BPEMEHM TMPU PABHOYCKOPEHHOM
JBUKCHUH C HAUAJIbHOW CKOPOCTHIO, PABHOU HYJIIO.

HN3ydeHune ABUMKEHUA [IApUKA B BA3KOUN )KUAKOCTH.

Nzydenune aBuxkeHud Tea, OPOIICHHOTO TOPU3OHTAJIBHO.

Tema 2. lunamuka

[lpyaumn  otHOcuTenbHOCTH  [ammnesa. Ilepewii  3akoH  HeroToHa.
HNuepumanbHeie CHCTEMBI OTCUETA.

Macca tena. Cuna. [lpuniun cynepno3uuuu cujl. Bropoii 3akon HeroToHa
JU1sl MatepuaabHol Touku. Tpetuit 3akoH HeroTOoHA AJ1s1 MaTepUabHBIX TOUEK.

3akoH BcemupHoro Ttarorenus. Cunma Tskectu. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenwne. Bumst Tpenns (okost, ckoimbxeHus, kauenns ). Cumna tperus. Cyxoe
TpeHue. Cuita TPEeHUS CKOMBKECHHS W crjia Tperus mokod. KosddummenT tpenns.
Cuna conpoTUBJIECHUA MPU IBUXKCHUU TeJla B KUJKOCTU UJIU Ta3e.

[TocTtynarenbHOE W BpallaTe/IbHOE JABUXKEHUE a0COIFOTHO TBEPAOTO TENA.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpameHusa. [lmedo cunbel. YcnoBus
paBHOBECHUS TBEPOAOIO TEIA.

TexHuueckre yCTpPOWCTBA M NPAKTHUECKOE MPUMEHECHUE: MOALIUIHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBNEHHE MHEPIIUH.

CpaBHeHHE MacC B3aUMOACHCTBYIOMINUX TE.

Bropoii 3akon HeroToHa.

Hsmepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT JAehOpMaIii.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U TTAACHUM.

CpaBHeHUE CUJT TPEHUS MTOKOA, KAUYEHUA U CKOJIb)KCHUS.

VYcnoBud paBHOBeCUA TBEPAOTO Tesia. Buasl paBHOBECHS.

Yuenuuecxuii oxcnepumenm, rabopamopivie pabomei

Hzydenue aBuxkeHrs OpycKa Mo HaKJIOHHOM MIOCKOCTH.,



HccnenoBanne 3aBHCMMOCTH CHJI YNIPYTOCTH, BO3HUKAIOIMIMX B MPYXUHE U
pe3nHOBOM 00pasiie, OT uX JAehopMaIiiu.

HccnenoBanne ycnoBhil paBHOBECHS TBEPAOrO Tejla, HWMEIOMIETO OCh
BpAILICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmmynsc MarepuanbHOW TOUKH (T€Ia), CHUCTEMBI MATEPHAIBHBIX TOUCK.
NMnynbc cuiibl M1 U3MEHEHUE HMMITYJIbCa Tejla. 3aKOH COXPAHEHUS UMIYJIbCa.
PeakTtrBHOE NBHXKECHHE.

Pa6ora cusbl. MOIIHOCTD CHUJIBI.

Kunernueckas sHeprusi MarepualibHol Touku. Teopema 00 W3MEHEHUU
KUHETUYECKOW SHEPTUH.

[TorenumanbHas SHEPrus. [TorenumanbHas SHEprus yOpyro
nedopmupoBanHod  mpykuHbl.  [loTeHImanbpHas  SHeprus  Tena  BONMM3H
MOBEPXHOCTH 3EMJIH.

[loreHumambHple W HEMOTCHUUAIBHBIE  CHJIBI. Cesizp  paloTh
HEMOTEHUHUAJIBHBIX CWJI C WU3MEHCHUEM MEXAHWYECKOW HDHEPTrUH CHUCTEMBI TEIl.
3aKOH COXPAHCHUSI MEXaHUUYECKON YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCTpOHMCTBA M MPAKTHUYECKOE MPUMEHEHWE. BOAOMET, KOMED,
MPYXKUHHBIA MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAHECHUS UMITYJIbCA.

PeakTtrBHOE NBHXKECHHE.

[Tepexoa MOTEHIMATBHON YHEPTUM B KUHETHUYECKYIO U OOPATHO.

Yuenuuecxuii oxcnepumenm, abopamoptvie pabomul

N3ydenune abCOMOTHO HEYNPYroro yaapa ¢ MOMOIIBIO ABYX OJWHAKOBBIX
HUTSHBIX MASTHUKOB.

Hccnenosanue cBsi3zu pabOThl CUJIbl ¢ UBMEHEHHEM MEXAHUUECKOW >HEPTrUu
TeJIa Ha MPUMEPE PACTKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MogiekyasipHasi pusuka u TepMOAUHAMHKA

Tema 1. OcHo6bl MONECKYIAPHO-KUHEMUYUECKOI meopuu

OCHOBHbIE TIOJIOKEHUA MOJIEKYJISAPHO-KUHETUUECKOW TEOPUM U MX OMBITHOE
obocHoBanue. bpoyHoBckoe mBwkenme. Jmddysua. Xapaktep ABMKEHUS U
B3aUMOJICHCTBUSL 4YaCTUIl BewiecTBa. Mojenu CTPOCHHUs Ta30B, KUIAKOCTEH U
TBEPJIBIX TEN U OOBSICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojieiel. Macca u
pasmepsl mosekyl. KonnuectBo BemecTna. [loctosiHHas ABoraapo.

TenmmoBoe paBHOBecue. Temneparypa u €€ usmepenue. [llkana temneparyp
Llenabcus.



Mopaens  wuaeasibHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISPHO-
KMHETUUECKOW TEOpPHH HACANbHOIO Trasza. AOCOI0THasg TeMmepaTypa Kak mepa
CpemHeld KWHETWYECKOW SHEPTHHM TETUIOBOTO JABMXKECHHMS dYacTuil rasa. [llkama
temneparyp KeneBuHna. [ a30Bbie 3akoHBI. YpaBHeHHe MeHaeneesa—Knaneipona.
3akoHn [lansToHa. M3omporiecchl B UaCAIbHOM Ta3e ¢ MOCTOSHHBIM KOJHYECTBOM
BemecTBa. [ paduueckoe TpencTaBiIeHHUE H3O0MPOIECCOB: HW30TEPMa, H30X0pa,
nzobapa.

TexHuueckne yCTpOWCTBA H TPAKTHUYECKOE TMPUMEHEHHE. TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbITEI, MOKA3BIBAIOIIME JUCKPETHOE CTPOCHHE BeliecTBa, (ororpadun
MOJIEKYJI OPraHUYECKUX COCTMHECHUH.

Omnsbitel 0 MU PY3UHN KUAKOCTEH U TA30B.

Moaenb OpOyHOBCKOTO JBHKCHUS.

Monaens onbita [ITepHa.

OnbITHI, JTOKA3bIBAIOTITHE CYIIIECTBOBAHUE MEKMOJIEKYJIAPHOT O
B3aUMOJICUCTBHA.

Moaens, WO CTPUPYIOIIas MPUPOY JABJACHHS ra3a Ha CTCHKU COCyAa.

OnwITHI, WITIOCTPUPYIOMAE YPaBHEHHUE COCTOSHUAA HWJICANIBHOTO Tasa,
M30MPOLECCHI.

Yuenuuecxuii sxcnepumenm, radopamopiuie pabomeot

OnpeneneHue Macchl BO3AyXa B KJIACCHOHW KOMHAT€ HAa OCHOBE M3MEPEHUH
00béMa KOMHATHI, TaBJICHAA U TEMIIEPATyPhl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXY apaMeTpaMU COCTOAHUS Pa3PEKEHHOTO
rasa.

Tema 2. OcHoébl MEPpMOOUHAMUKU

Tepmoaunamudeckas cuctemMa. BHyTpeHHSS 3HEPrUs TEPMOAMHAMHUYCCKOM
CHUCTEMBI U cTIOCO0bI €€ n3MeHeHus1. KonmmuecTBo TemioTel u pabora. BHyTpenusas
SHEpPrusi  OAHOATOMHOTO  HWJEaIbHOrOo  Taza. Buasl  Temonepenayu:
TEIJIONPOBOAHOCTh, KOHBEKIIMS, U3YyUCHHUE. Y IeJIbHAS TEIUIOEMKOCTh BEIIECTBA.
KonuuecTBo TEIIOTH NpH TEIIONEPEIAUE.

[Tonatue 00 anumabGatHoM mnpouecce. [lepBbii 3aKOH TEPMOAMHAMUKHU.
[Ipumenenre TEepBOrO 3aKOHA TEPMOIWHAMHUKH K HM3omporeccaMm. ['padpuueckas
UHTEpIpeTanus padboThl rasa.

Bropoii 3akon TepmoauHaMuku. HeoOpaTUMOCTh TTPOIIECCOB B MPUPO/IE.

Tennopeie  MammHbl.  [IpuHIMIBI ~ ACHCTBHA — TCEIDIOBBIX — MAIIIHH.
[IpeoOpazoBannst >HEpruM B TEIUIOBBIX MammHaX. Kosddumment mnonesnoro
neiictBusa TermmoBod MammHbL. [lukn KapHo u ero koadduimeHT mome3HOro
JEHCTBHSA. DKOJIOTHYECKHE NPOOJIEMbI TEMIOSHEPIETUKU.



TexHudyecknue yCTPOMCTBA M MPAKTUUECKOEC MPUMEHEHHUE. JBHUTaTelib
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIBHUK, KOHAUIUOHED.

Jlemoncmpayuu

HN3meHeHre BHYTPEHHEW SHEPruu Teja MPHU COBEPILICHUU PAOOTHI: BBIIET
npoOku u3 OYTBIIKA TOM NEWCTBHEM CXATOrO BO3/ayXa, HarpeBanue >¢upa B
JaTYHHOU TpyOKe MyTEM TPpEeHUS (BHACOAESMOHCTPAITHSA).

HN3menenmne BHyTPEHHEH SHEPTHN (TEMIIEPATyPhl) TejIa TIPH TeIIonepeade.

OneiT MO amuabaTHOMY PpACHIUPEHHWIO BO3Ayxa (OMBIT € BO3AYITHBIM
OTHUBOM).

Mopaenu napoBoit TypOUHBI, IBUTATEN BHYTPEHHETO CTOPAHUA, PEAKTUBHOTO
JIBUTATE]IA.

Vuenuueckuii skcnepumenm, 1abopamopruie pabomel

H3mepenue yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecamnsie cocmoanua eeuecmea. Pazoevie nepexoosl

ITapooGpaszoBanne u koHaeHcanusa. Mcnmapenue n kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3Ayxa. HacwlllieHHbIH nap. YAenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUTICHHS OT JIaBJICHUS.

Teépmoe Teno. Kpucrammmaeckue n amopdubie Tema. AHA30TPONHS CBOWCTB
kpuctaiyioB. Kuakue kpuctauibl. CoBpeMeHHble Marepuaibl. [lnaBieHue u
KpUcCTaJIM3anuA. Y ieJibHas TerioTa miasjienus. Cyonumanus.

YpaBHeHHe TEMI0BOrO OajaHca.

TexHudyeckre YCTPOMCTBA M MPAKTHUYECKOEC NPUMEHEHHUE. TUTPOMETP H
MICUXPOMETP, KAJTOPUMETP, TEXHOJOTUU MOJTYUEHUS] COBPEMEHHBIX MATEPHUAJIOB, B
TOM YHUCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX TTAPOB.

Kunenue npu noHW>KEHHOM /IaBJICHUU.

Crioco0Obl U3MEPEHHUA BIIAXKHOCTH.

HabntoneHue HarpeBaHua U TUIABJICHUS KPUCTAITMUECKOTO BEIIECTRA.

JleMOHCTpalus KpUCTasios.

Yuenuueckuii skcnepumenm, 1abopamopruie pabomel

H3mepenne OTHOCUTENBPHOM BJIAKHOCTH BO3yXa.

Paznen 4. dnekTpoauHaMuKa
Tema 1. Inexmpocmamuka
OnekTpuzanmsa Tell. OJEKTpUUEeCKHi 3apsan. JlBa BUaa AICKTPUUECKHUX
3apsanoB. [IpoBOAHWKH, AMAIEKTPUKHA W TOJYNPOBOJHUKHA. 3aKOH COXPaHCHUS
ANIEKTPUYECKOTO 3aps/a.
Bzaumoneiicteue 3apsanos. 3akod Kynona. Toueunsiit snekTpuueckuii 3aps.
Onektpudeckoe Tonie.  Hampsok€HHOCTh  AnmekTpudeckoro mojisa.  [IpuHrun



CYNEpPHO3ULMU ANEKTPUUYECKUX Toyied. JIMHUM Hanps>KEHHOCTH AJIEKTPUUYECKOTO
oIS,

PaGora cun  saektpocrathueckoro  mojia.  Ilotenmuan.  Pa3HOCTh
NOTEHUUAIOB. [IpOBOJHUKM W JUAJICKTPUKH B  3JIEKTPOCTATHUUYECKOM MOJIE.
JnsnieKkTprudeckas MPOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcarop. DmeKTpoEMKOCTh MIOCKOTO KOHASHCATOPA.
DHeprud 3apsKEHHOTO KOHACHCATOpa.

TexHuyeckne YCTPOMCTBA M MPAKTHUYECKOE MPUMEHEHHWE: 3JIEKTPOCKOM,
ANIEKTPOMETP, DJICKTPOCTATHYECKAs 3allUTA, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KOHAEHCATOP, KOMUPOBAJIbHBIN anmnapar, CTPYUHBIN IIPUHTED.

Jlemoncmpayuu

YCTpONCTBO ¥ NPUHIIUIT JEUCTBHS JJIEKTPOMETPA.

B3anmoneicTBrUE HA3EKTPU3OBAHHBIX TEI.

DNEKTPUUECKOE TOJIe 3aPsSHKCHHBIX TE.

[TpoBOAHUKH B AIEKTPOCTATUUECKOM MOJIE.

DNeKTpocTaTHUecKas 3aluTa.

JINBJIEKTPUKH B 3JIEKTPOCTATUUECKOM TIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUJIOCKOTO KOHAEHCAaTOpa OT TUIOIIAAU
MJIACTUH, PACCTOSHUS MEXKAY HUMU U AUDJICKTPUUYECKONU MPOHUIIAEMOCTH.

DHeprud 3apsKEHHOT0 KOHICHCATOpA.

Yuenuueckuii oxcnepumenm, iabopamoptvie pabomul

H3mepenune 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwiil 31ekmpuueckuii moxk. Toxku ¢ paziuunsix cpeoax

OJIEKTPUYECKANA TOK. YCJIOBHS CYIIECTBOBAHMS SJICKTPUUYECKOrO TOKA.
Hctounuku Toka. Cuna Toka. [IoCTOSITHHBIN TOK.

Hanpsxenue. 3akon OMa 714 yyacTka L.

OJIEKTPUUECKOE COMPOTHUBJICHUE. YJIEIbHOE COMPOTUBICHUE BEILECTBA.
[TocnenoBarenbHOE, MApAICIBHOE, CMEIIAHHOE COCIUHEHUE TPOBOTHUKOB.

PaGora o»nektpuueckoro Toka. 3akoH JDhxoyma—Jlenma. MomHOCTb
AIIEKTPUUYECKOTO TOKA.

OJNIEKTPOJIBUXKYILAA CWJia M BHYTPEHHEE COMPOTUBJICHUE HCTOUHHUKA TOKA.
3axon Oma 1J1 IOJTHOH (3aMKHYTO# ) aiiekTprudeckoit rienu. KopoTkoe 3amMbikaHue.

OJIEKTPOHHAs ~ MPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
COMPOTHUBJICHUS METAJLJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DJNIEKTPUUECKUNA TOK B BakyyMme. CBOMCTBA 31EKTPOHHBIX MYYKOB.

[TonynpoBOIHUKHY. CoOcTBeHHas u MpUMeECHast MPOBOANUMOCTh
noiynpoBoaHUKOB. CBoiicTBa p—n-nepexoaa. [loynmpoBoiHUKOBEIE TPUOOPHI.

OJIEKTPUYECKAA TOK B PacTBOpax M paciiiaBax  3JICKTPOJIUTOB.
DJNIEKTPOJUTUUECKAS JUCCOLMALINS. DJIECKTPOIU3.



OnekTpuueckuii Tok B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOATENbHBIN
pazpaa. Momuus. [Lna3zma.

TexHudyeckne yCTpPOWCTBA M TMPAKTHUYECKOE MPUMEHEHUE. aMIEPMETP,
BOJILTMETP, PEOCTAT, HWCTOYHUKU TOKA, OJICKTPOHArpeBATENIbHbIE MPUOOPHI,
3JIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBJICHUSA, BAKYYMHbBIH JUOJ,
TEPMHUCTOPHI B (POTOPE3UCTOPHI, TIOTYTPOBOAHUKOBBIN AUO/, TaTbBAHUKA.

Jlemoncmpayuu

W3mepenune cuiibl TOKA U HAMPSKCHUS.

3aBUCHMOCTb COTMPOTHUBJICHUS LWJIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
MJIOIIA/IM MOMEPEYHOTO CEUEHUS U MaTepHraa.

CMmeliaHHOe COeTMHEHNE TPOBOIHUKOB,

[IpsamMoe wu3MepeHHue HIACKTPOJBHXKYIIEH cuibl. KopoTkoe 3ambikaHue
rajibBAaHUUECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHMUS.

3aBUCHMOCTb COMPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPhI.

[TpoBOAMMOCTE 3IEKTPOIUTOB.

HckpoBoii pa3psaa u mpoBOAMMOCTh BO3/1yXa.

OaHOCTOPOHHSAS MPOBOJAUMOCTH AUO/A.

Yuenuuecxuii oxecnepumenm, rabopamopivie pabomei

H3ydeHune cMEMaHHOTO COCTMHEHUS PESUCTOPOB.

H3mepeHne 37eKTPOABUKYIICH CHUIbl UCTOUHMKA TOKA MU €r0 BHYTPEHHETO
COMPOTHUBIICHMUS.

Habmoaenue >rekTposunza.

MesknpeamMeTHbIe CBSI3H

Nzyuenne kypca ¢usmkn 6a3oBoro ypoBHs B 10 kmacce oCymecTBIseTcs ¢
YUETOM COACPIKATEIbHBIX MEXKIPEAMETHBIX CBA3EH C KypcaMH MaTEeMaTHKH,
OWOJIOTHH, XUMHUH, Teorpadun U TEXHOIOTHH.

Meoicnpeomemuvle noHsimus, CBSI3aHHBIE C M3YUYCHUEM METOJO0B HAYUHOTO
MO3HAHWA: SBJCHUE, HAy4HBIH (pakT, TUMOTE3a, (PU3MUEcKas BEIMUYWHA, 3aKOH,
TEOPUsL, HAOIIOJICHHUE, SKCIIEPUMEHT, MOJICIUPOBAHUE, MO/JIENb, U3MEPEHUE.

Mamemamuxa: pelieHWEe CUCTEMBl YpPaBHEHWH, JMHEWHAsS (DyHKITHS,
napabona, runepOosia, ux rpauKki W CBOHCTBA, TPUTOHOMETPUUCCKHE (DYHKITHH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKACCTBO,
BEKTOPHI U UX MPOCKIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonocus: MexaHudeckoe JBWXCHHE B JKMBOM mpupone, muddysus, ocmoc,
TEMI000MEH KUBBIX OPTaHWU3MOB (BHIBI TEIIOTIEPEIadH, TETUIOBOS PABHOBECHE),
ANIEKTPUUYECKUE SBJICHUS B dKUBOW MPUPOJE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOSHUE aTOMOB U MOJIEKYJI, MOJIb
BEIECTBA, MOJISIPHAs MAaccCa, TEIUIOBBIE CBOMCTBA TBEPIBIX TEN, KUAKOCTEN M



rasoB, JJIEKTPUYECKUE CBOMCTBA METAJJIOB, JJIEKTPOIUTHUYECKAS IAUCCOLIMALINS,
rajbBaHUKA.

['eocpaghusi; B1aXXHOCTh BO3/IyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonocusa: npeoOpa3oBaHUE JIBHXKCHUN C MCHOJIB30BAHUEM MEXAHU3MOB,
YYET TPEHHUS B TEXHUKE, MOMAIIMIHUKH, MCIOJIBb30BAHUE 3aKOHA COXPaHEHUA
UMITyJIbCa B TEXHUKE (pakeTra, BOAOMET W JAPYTHE), JBHUTATEh BHYTPECHHETO
CropaHus, napoBasi TypOuHa, ObITOBON XOJIOJWIbHUK, KOHIUIIMOHEP, TEXHOJIIOTUU
MOJIyYEHUsA COBPEMEHHBIX MATEPUAJIOB, B TOM YHUCIE HAHOMATEPUAJIOB, |
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKasd 3allUTa, 3a3€MJIEHHE 3JEKTPONpPUOOpOB,
KCEPOKC, CTPYHHBIA IPUHTED, JJIEKTPOHArpeBaTEIIbHBIE puOOpHI,
AJIEKTPOOCBETUTEIBHBIE MPUOOPHI, TAIbBAHUKA.

11 KVIACC

Paznen 4. dnekTpoauHaMuKa

Tema 3. Maznumnoe none. INeKmMpOMAZHUMHAA UHOYKUUA

[TocrosiHHble ~ MarHUTHl.  B3aumopeicTBHE  MOCTOSHHBIX  MarHUTOB.
MarnautHoe mone. Bexktop marHuTHOM wHAyKuuu. [lpuHomn cynepnosuuun
MAarHUTHBIX MOJieH. JInHMM MarHuTHOM WHAyKIMW. KapTuHa JWHWIA MarHUTHOW
WHTYKIMH TOJIA MOCTOAHHBIX MAarHUTOB.

MaruutHoe TOoJi€ MPOBOAHMKA C TOkoM. KapTuHa JHMHUN WHIYKUAHA
MarHUTHOTO MOJi JJIMHHOTO MNPSAMOTO MPOBOJHMWKA W 3aMKHYTOTO KOJbLIEBOTO
MPOBOJAHMKA, KaTylIKu ¢ TokoM. OnbIT Dpcrena. B3anmoneicTBre NpoBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MOy Ib U HalpaBJICHUE.

Cuna Jlopenua, €€ Moayjib U HanpaBlicHUE. [IBUKEHHE 3apAKEHHOM YaCTUIIbI
B OJTHOPOJHOM MarHuTHOM mnojie. Padota cunsl JlopeHiia.

SBneHne >rnekTpoMarHuTHOM wuHAYKOUU. [loTOK BekTOpa MAarHUTHOMN
UHIYKIUKA. OJEKTPOJABMXKYINAA CHJAa HWHIYKIWU. 3aKOH 3JIEKTPOMArHUTHOM
nHaykuun Gapanes.

BuxpeBoe nsnekTpuueckoe Tojie. ODJSKTPOABMIKYINAS CHJIa HHAYKIUM B
MPOBOAHUKE, IBUXKYILIEMCS TOCTYNATEIbHO B OTHOPOAHOM MAarHUTHOM TIOJIE.

[Tpasuno Jlenna.

NHnykTuBHOCTh.  SIBJICHME CAMOMHAYKIMHU. OJIEKTPOABMKYINAS  CUJa
CaMOUH Ty KIIWH.

DHeprus MarHUTHOTO TOJISI KaTYIIKU C TOKOM.

DNEeKTPOMarHUTHOE TOJIe.

TexHuueckne YCTPOMCTBA M MPAKTUYECKOE TMPUMEHEHUE: MOCTOAHHbBIC
MAarHUThI, 3JEKTPOMArHUTHI, BJIEKTPOJBUraTeb, YCKOPUTEIH 3JIEMEHTAPHBIX
YACTUII, UHIAYKIIMOHHAS TIEUb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MAarHUTHBIM MOJIEM.

JIvHUM UHIYKIIMA MAarHATHOTO TIOJIA.

BzaumonencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlerictBre criibl JIOpeHIIa HA HOHBI AJIEKTPOJIUTA.

SBIEHHE 3EKTPOMArHUTHON HHAYKIIUH.

[Tpasuno Jlenua.

3aBUCHMOCTD 3JIEKTPOJBHXKYIIEH CUJIbI MHAYKIUUA OT CKOPOCTH HU3MEHECHUS
MarHUTHOTO MOTOKA.

SlBlIeHME CAaMOMHTYKIUH.

Yuenuuecxuii oxcnepumenm, 1abopamoptvie pabomvl

H3yyeHne MarHuTHOrO MOJIA KaTYIIKH C TOKOM.

HccnenoBanune neicTBrUA NOCTOSSTHHOTO MAarHUTA HA PAMKY C TOKOM.

HccnenoBanue sBiIEHUA SJICKTPOMArHUTHON WHAYKLWH.

Paszaen 5. KosiebaHusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMACHUMHbIE KONEOAHUA

KonebGarenbnass  cuctema.  CBOOOAHBIE  MEXAHMUECKHE  KOJICOAHMS.
INapmonnueckue konebanus. [lepwon, wactora, amrumryna u (aza xoieOaHWH.
[TpyxuHHBIA MasTHUK. MaTeMaTHYeCKUl MasSTHUK. YPaBHEHHE TapMOHWUYECKHUX
koJyiebanuii. [IpeBpaliieHre 3HEPTUU MPU TAPMOHUYECKUX KOJICOaHUAX.

Konebarensupiii koHTYp. CBOOOJHBIE SJICKTPOMAarHUTHBIE KOJieOaHWSA B
UJCATLHOM KOJIEOATEeIbHOM KOHTYpe. AHAJIOrHd MEXAY MEXaHWYECKUMHU U
ANEKTPOMArHuTHEIMU  KojicOanuamu. @dopmyna TomcoHa. 3akoH COXpaHEHUs
SHEPIrUM B UACATBHOM KOJ€0aTEIbHOM KOHTYPE.

[Tpencrapnenue o 3aTyXarOUX KojeOaHUusIX. BbIHYK/I€HHbIE MEXAHUUYECKHE
Kojie0anus. Pe3zoHaHnc. BeiHYK/IEHHbBIE AIEKTPOMArHUTHbIE KOJICOAHHUS.

[Tepemennbiit  Tok. CuHyCOMAATBHBIA TEPEMEHHBIH TOK. MOIIHOCTH
MEPEMEHHOTO TOKA. AMIUIMTYJHOEC W JCHCTBYIOIICE 3HAUEHHWE CHUJIBI TOKA U
HaIPSKEHUS.

Tpauchopmarop. [IponssoacTso, mepeaada U MOTPEOICHUE SICKTPUUCCKOM
SHEPruM. DKOJIOTUUECKUE PUCKU TPU MPOU3BOJCTBE 3JIeKTpo3Heprun. KynbTypa
WCIIOIb30BAHUSA JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHudyeckne YCTpONCTBA M MPAKTHUECKOE MPUMEHEHUE: SJICKTPUYECKUM
3BOHOK, T€HEPATOP NMEPEMEHHOT0 TOKA, TUHUU 3JICKTPOIepeaay.

Jlemoncmpayuu

HccnenoBanme mnapaMeTpoB KojeOaTebHONH CHUCTEMBI (TMPYKUHHBIA WA
MaTEeMaTHIECKAN MAsSTHHK).



Habmonenne 3aTyxarommux KoJIeOaHuu.

HccnenoBanue CBONCTB BhIHYKICHHBIX KOJIEOAHUH.

Habmonenne pesoHaHca.

CBOOOHBIE 3JIEKTPOMArHUTHBIE KOJICOAHU .

OcrutorpaMMbl (3aBUCHMOCTH CHJTBI TOKAQ W HAIIPSIKEHUST OT BPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3zonanc mnpu MOCAEIOBATEIBHOM COCAWHEHWHU PE3UCTOPa, KATYIIKH
WHyKTUBHOCTH U KOHJIEHCATOPA.

Mojens IMHUY 3JIEKTponepeaaun.

Vuenuueckuii sxcnepumenm, 1abopamopHuie pabomel

Hccnenosanune 3aBUCUMOCTH TEPUOAA MaJIbIX KOJeOaHWW rpy3a HA HATH OT
JUTMHBI HUTH W MAacChl Tpy3a.

HccnenoBanne NEPEMEHHOr0 TOKAa B LENM M3 MOCIAEAOBATEIBHO
COCAMHEHHBIX KOHAEHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomMazZHUMHblIE 60JIHbI

Mexannueckue BOJIHBI, YycCioBHsA pacnpocTtpaneHus. llepuwoa. CkopocThb
pacrpoCTpaHeHusi W JUIMHA BOJHBI. [lomepeyHbie W MPOJOJIbBHBIE BOJIHBI.
Hnurtepdepentus n audpakiisa MEXaHUIECKUX BOJTH.

3Byk. CkopocTh 3ByKa. ' poMKoCTh 3ByKa. BeicoTta ToHa. TemOp 3ByKa.

OJIEKTPOMArHUTHBIE BOJHBI. Y CIOBUS W3JIYUCHUSA 3JICKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanusa sexkropoB E, B, V B snexkrpomarautHo# BonHe. CBoiicTBa
ANIEKTPOMArHUTHBIX BOJIH: OTPAXXCHHE, MPEIOMIICHUE, TOIAPHU3aAIis, TU(PPaKITHs,
uaTepdepennus. CKOPOCTh AMEKTPOMArHATHBIX BOJTH.

[ITkana >a€KTPOMArHUTHBIX BOJIH. [[pUMEHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpuHUMIIBI paIUOCBA3K U TEICBUICHUA. Paqnonokanms.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOILIEH CPe/ibl.

TexHuyeckne yCTpPOWCTBA W NPAKTUUYECKOE MPUMEHEHHUE. MY3bIKAJIbHbBIC
WHCTPYMEHTHI, YJIbTPA3BYKOBas AUArHOCTHKA B TEXHUKE M MEAMIIMHE, pajap,
paguoNpPHEMHIK, TeJICBH30p, aHTeHHa, Tenedon, CBU-nieup.

Jlemoncmpayuu

OO0pazoBaHue M paclpoOCTPaHEHUE MOMEPEUHBIX W MPOAOJbHBIX BOJIH.

Konebmtoieecs T€10 Kak HCTOYHUK 3BYKa.

HabntoneHne oTpakeHus U NPEJIOMJICHUS] MEXaHUUECKUX BOJIH.

Ha6monenne natepdepenmm n qudpakiinin MEXaHTIECKUX BOJTH.

3BYKOBOH PE30HAHC.

HaOntoneHne cBsA3M TPOMKOCTHM 3BYKAa M BBICOTHI TOHA C aMIUIUTYJIOH H
4aCTOTOM KOJeOaHUA.



UccnenoBanme  CBOWCTB  AJICKTPOMArHUTHBIX — BOJIH: OTpaXeHHE,
MPEIOMJICHUE, TIOJIApU3anys, Tudpakiys, “HTePhEPEHITHS.

Tema 3. Onmuka

['eomeTprueckas ontuka. [IpsaMonuHeHOE pacOpOCTpaHEHHE CBETa B
oaHOpOaHOMU cpene. JIyu ceera. ToueuHbI NCTOUHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBera. [locTpoeHue mzoOpaxkeHuil B
MJIOCKOM 3€pKajie.

IIpenomnenue cBeTa. 3aKOHBI TPEIOMIICHUS cBeTa. AOCOIOTHBIM MOKa3aTeNb
npenomyieHus. [lomHoe BHyTpeHHEe oTpakeHwe. lIpemenbHBI yrojg MOTHOTO
BHYTPEHHETO OTPAKCHUS.

Hucnepcus ceeta. CrioxHbIN coctas Oenoro ceera. L[Ber.

CoOuparomue #  pacceuBaromue JauH3bl. ToHkas nmH3a. DOKyCHOE
pacCTOsIHME W ONTHYECKas CWja TOHKOW JuH3BL. [locTpoenne wm3obOpaxeHuil B
coOMparonux W paccemBaronux jJuH3ax. Gopmyna TOHKOW JUH3BI. YBEITWUYEHUE,
JIABAEMOE JIMH30H.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON OTITHKH.

BomuoBas ontuka. HWutepdepenmus ceta. KorepeHTHbIE HMCTOYHHKH.
YcnoBuss HaOMIOACHUS MAKCHMYMOB W MWHHMYMOB B HWHTEPQEPECHIIMOHHOMN
KapTUHE OT JIByX CHH(A3HBIX KOTEPESHTHBIX NCTOUHUKOB.

Iudpakmus cBera. JmdpaknmoHHas peméTka. YCIoBHE HaOMOACHUS
[JIABHBIX ~MAKCHUMyMOB TIpH  TAJCHHW  MOHOXPOMATHYECKOTO CBE€Ta Ha
T(PAKITHOHHYIO PEIIETKY.

[Tonapu3zanus ceera.

TexHuueckne yCTpOWCTBA W TPAKTHUECKOE TMPUMEHEHWE: OYKH, JIyTa,
(doToanmapar, TPOSKIMOHHBINA armapar, MHKPOCKOM, TEJIECKOI, BOJOKOHHASA
ONTHKA, TH(PPaKITMOHHAS PEMIETKA, TTOJSIPOU.

Jlemoncmpayuu

[IpssmonuHEHHOE pPACTIPOCTPAHCHHUE, OTPAKEHWE U TPEJIOMIICHHE CBETA.
OnTtrueckue mpudopsI.

[TomHOE BHYTpEeHHEE OTpakeHne. MoeNnb CBETOBO/IA.

HccnenoBanme cBOMCTB M300paXeHWH B JIMH3AX.

Mopenn MUKPOCKOIIA, TEJIECKOIA.

Ha6monenne natepdepennnm cpera.

Habmonenne nudpakimu cBera.

Habmonenne nucnepcuu CBeTa.

[Tomyuenue cniekTpa ¢ MOMOTIBIO TIPU3MBI.

[Tomyuenue cnekTpa ¢ TOMOIBIO TU(DPAKITHOHHON PEIIETKH.

Habntonenue nossgpusanuu CBETa.

Yuenuuecxuii sxcnepumenm, nabopamopiuie pabomeot



H3mepenne mokazarens NpeIOMIICHHS CTEKIIA.
UccnenoBanme cBOMCTB M300paXeHUH B JIMH3AX.
Habmonenne aucnepcuu CBeTa.

Pa3zaen 6. OcHOBBI cieliuaJIbHOH T€OPUU OTHOCUTEIbHOCTH
['paauibl  TPUMEHUMOCTH  KJIacCMYeckodW  MexaHuwkw.  [loctymars
CIEIUANIBHOW TEOPUH OTHOCHTEIIBHOCTH. HWHBAPUAHTHOCTH MOMIYJS CKOPOCTH
CBETa B BaKyyMe, IPUHIIAT OTHOCUTEIFHOCTH DWHINITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMe/JICHUE BPEMEHU W COKpAICHHE
JUTAHBI.
DHeprus U UMNYJIbC PEIATHBUCTCKON YaCTHIIHI.

CBs13b MacChl C SHEPTUEH U UMITYJIbCOM PEJIATUBUCTCKON YaCTHUIIbI. DHEPTUd
MOKOS.

Pa3znen 7. KBantoBasi pusuka

Tema 1. Dnemenmeul K6aAHMOGOI ONMUKU

®ortonsl. ®opmyna [lnanka cBsizu sHEprEH (POTOHA C €70 YACTOTOW. JHEPTHS
U UMITYJIbC (pOTOHA.

Otkpeite u uccnenoBanne pororddexra. Onbitel A. I'. Cromerosa. 3akoHBI
dbotorddexra. Ypasuenne Ditnmireitna mia dotodrddexra. «KpacHas rpaHuma»
dhorordpdexra.

JNaBnenue ceera. Onwithl [1. H. JIeGenera.

XUMHUUYECKOE NEUCTBUE CBETA.

TexHuueckne yCTpPOWCTBA W TPAKTHYECKOE MpPUMEHEHWE: (HOTOIIEMEHT,
dboTomaTumk, cotHeUHas OaTapesi, CBETOTUO.

Jlemoncmpayuu

®otorddekT Ha YCTaHOBKE ¢ IIMHKOBOM TJIACTHHOM.

HccnenoBanne 3akoHoB BHemHero ¢oto3ddexra.

Ceeronuos.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mogaens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuro o -4acTHIL.
[Imanerapnas moxens aroma. lloctynatel bopa. W3nydyenuwe w normomeHwue
(oTOHOB TpM mepexone aroMa C OJHOTO YPOBHS SHEPTMHM Ha Jpyro. Bumsr
crekTpoB. CIEKTP YPOBHEH SHEPrUU aTOMa BOJIOPO/IA.

Bonnoseie cBoiicTBa wactuu. Bonnsl ne bpoitnsa. KopnyckynsspHO-BOIHOBOM
Ny aJli3M.

CHOHTAHHOE U BBIHYKJICHHOE U3JIYUCHHE.

TexHuyeckne yCTPOMCTBA M MPAKTHUUECKOE MNPUMEHEHUE. CHEKTPaJbHbIN
aHam3 (CTIEKTPOCKOIT), JTa3ep, KBAHTOBBIM KOMITHIOTED.



Jlemoncmpayuu
Mopens onsita Pesepdopna.
OnpeneneHue JUTMHBL BOJIHBI J1a3epa.
Habntonenne nuHeHUaThiX CIEKTPOB U3TYUCHUA.
Jlazep.
Yuenuuecxuii oxcnepumenm, iabopamopivie pabonvl
Habntonenue nuHeyaToro crnekrpa.
Tema 3. Amommuoe a0po
OKCIIEPUMEHTBI, J10KA3bIBAIOIIUE CI0XKHOCTh CTpOoeHUs snapa. OTKphITHE
pammoaktuBHOCTH.  OmbIThl  Pesepdopma mo  ompeneneHuio  cocrasa
paauoakTBHOTO W3NmydeHus. CBoiicTBa anbda-, Oera-, raMMa-u3TydeHHS.
BrnusiHue paanoakTUBHOCTH HA KUBbIE OPraHU3MBbI.
OTtkpbiTUEe TIPOTOHA U HeWTpoHa. HykmoHnHas monens sanpa ['eiizenOepra—
Heanenko. 3apsan aapa. MaccoBoe unciio sapa. M30Torbl.
Anbda-pacnan. ONEKTPOHHBIM M IO3UTPOHHBIM OceTa-pacman. [amma-
U3JlydeHue. 3aKOH PaJuoaKTUBHOTO pacnaja.
DHeprus CBA3M HYKIIOHOB B siape. Aneprbie cubl. Jledekt Macch sapa.
A nepueie peakunu. JleneHue u CUHTES A1€EP.
Snepubiii peaktop. TepmosiaepHbiii cuHTE3. IIpoOieMbl M TEPCHIEKTHUBBI
ANCPHON PHEPreTUKUA. DKOJOTUUECKUE ACTIEKThI SACPHONU SHEPreTHUKHU.
DnieMeHTapHbIe YacThilbl. OTKPBITHE MO3UTPOHA.
Metoabl HAOIOAEHUA U PETUCTPALIMU SJIEMEHTAPHBIX YACTHII.
OyHgaMeHTaIbHBIC B3aUMOACHCTBUA. EMMHCTBO (priznueckoil KapTHHBI MHPA.
TexHudeckne yCTpOHCTBA U MPAKTUYECKOE MPUMEHEHHUE: JO3UMETP, KaMepa
BunbcoHa, saepHbIi peakTop, aToMmHas bomoa.
Jlemoncmpayuu
CuéTunK MOHU3UPYIOIINUX YACTHIL.
Yuenuueckuii oxcnepumenm, iabopamoptvie pabomul
HccnenoBanme TpekoB 4acTuil (o roToBbIM (poTorpadmsam).

Pa3zaen 8. DiemeHThI acTpoHOMUM U ACTPOoPU3UKH

Oransl pa3BATHA acTpoHOMHH. [IpHKiIagHOE 1 MEPOBO33PEHUYCCKOE 3HAUCHHE
ACTPOHOMHH.

Bun 3Bé3aHoro neba. Cos3Besnms, SpPKHE 3BE3MBI, IJIAHETHI, UX BUJIUMOE
JIBHKEHUE .

ConHeuHas cuCTEMa.

Comnane. ConneuHast akTuBHOCTH. Vctounmk sHeprum ConHIa W 3BE3.
3BE3/MBI, MX OCHOBHBIC XapaKTCPHCTHKH. J(MarpamMMma «CIEKTpallbHBIM KIlIace —
CBETUMOCTEY. 3BE3ABI TVIABHOM ITOCICIOBATCIBHOCTH. 3aBHCUMOCTh «Macca —
CBETHMOCTBY» JJI 3BE3] TJIaBHOW IOCIICIOBATCIBHOCTH. BHYTpEHHEEe CTPOCHHE



3B&31. COBpEMEHHbBIEC MPEJACTABICHUS O MPOUCXOXKACHUN U 3BotonmK CoJiHIA U
3BE3/. DTanbl )KU3HU 3BE3].

Mrneunsiit [Iyte — nHamia I'anaktuka. [lonoxxkenne u apuxeHue CoJiHIIA B
['anakTuke. Tunel ranakTuk. Paguoranaktuku m kBazapsl. UEpHBIE OBIPBI B Aapax
TaJIaKTHK.

Bceenennasa. Pacimupenune Bceenennoii. 3akon Xa06ma. Paz0beranne rajakTuk.
Teopus bonbmoro B3peiBa. PenukToBoe n3nydeHue.

MacmradHas crpykrypa Beenennoit. MeraranakTuka.

Hepeménubie mpo0OeMbl aCTPOHOMUH.

Yuenuueckue nabarooenus

HabntoneHnss HEeBOOPYKEHHBIM TJ1a30M € KUCMOJIb30BAHUEM KOMIbIOTEPHBIX
MPUJIOKEHUHN JJ1A ONPENEICHUA MOJIOKEHUS HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHbBIE co3Be3aus1 CEBEPHOTO MONYIIAPUA U IPKUE 3BE3IBI.

Habmonenus B Teneckon Jlynsl, mnanet, Mneunoro [TyTu.

Oo6o01maiee MOBTOpeHUE

Ponp ¢u3mkm u acTpoHOMHM B SKOHOMHYECKOH, TEXHOJIOTHYECKOH,
COIMMAJTEHON M ATHUECKOU cepax MesATEFHOCTH YEJIOBEKa, POITb M MECTO (PM3UKH
¥ aCTPOHOMHWH B COBPEMEHHOW HAYUHOH KapTUHE MHPA, POJIb (PU3HUECKON TCOPHH
B (OpMHpPOBAHWM TIPEACTABICHUNA O (PU3UYECKONH KapTHHE MHpaA, MECTO
(pm3rUecKol KapTUHBI MHPA B OOMIEM Py COBPEMEHHBIX €CTECTBECHHO-HAYYHBIX
MPEACTABIICHUM O PUPOJIE.

MesknpeamMeTHbIe CBSI3H

Wzyuenune kypca ¢usmkn 6a3oBoro ypoBHs B 11 kimacce ocymmecTBiseTcs ¢
YUYETOM COAEPIKATEIBHBIX MEKIPEAMETHBIX CBA3CH C KypcaMH MAaTEMATHKH,
OWOJIOTHH, XUMHUH, Teorpadun U TEXHOIOTHH.

Meoicnpeomemuvle noHsimus, CBSI3aHHBIE C M3YUYCHUEM METOJOB HAYUHOTO
MO3HAHWA: SBJCHUE, HAy4HBIH (pakT, TUMOTE3a, (PU3MUEcKas BEIMUYWHA, 3aKOH,
TEOPU S, HAOMIOJICHHUE, SKCTIEPUMEHT, MOJICIUPOBAHUE, MO/JIENb, U3MEPEHUE.

Mamemamuxa: pemwIECHUE CHUCTEMBI yPAaBHCHUW, TPUTOHOMETPUUYECKHE
(yHKIIMM: CHHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUIECKOE
TOXJECTBO, BEKTOPBI M WX MPOEKLIWHA HA OCH KOOPIWHAT, CJIOKEHHE BEKTOPOB,
MPOU3BOMHBIE SJIEMEHTAPHBIX (DYHKIWMKA, TPU3HAKH TOM00HS TPEYTrOJbHHUKOB,
OTIPEICIICHAE TUTOMIAAN TIOCKUX (puryp v 00BEMa Tel.

buonocus: >NEKTpUYECKUE SBJCHUS B KUBOW MpUPOAE, KoJieOaTeNbHbIC
JBWKEHUA B KUBOU MPUPOJE, ONITUYECKUE ABJICHUA B KUBOW MPUPOJE, NEUCTBUE
paavalyy HA )KUBBIE OPTraHU3MBI.

Xumusi: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTALTHYECKAS CTPYKTypa TBEPIBIX
TEJ, MEXaHW3Mbl OOpPA30BaHUS KPUCTAJIMUECKOM PEIIETKH, CHEKTPATbHBIN
aHaJn3.



l'eocpaghusi;  MarHWTHBIE TIOMIOCA 3€MJIM, 3aJICKM  MArHUTHBIX PV,
(hoToChEMKA 3eMHOM TOBEPXHOCTH, MPECKA3AHNE 3EMIICTPSICEHHUH.

Texnonocusa: INHWHWUM  DIIEKTPOIEPENAY, TEHEPATOP IEPEMEHHOTO TOKa,
3JIEKTPOABUTATENb, WHAYKLUMOHHASA II€Yb, Pajgap, PaauonpuéMHUK, TEJIEBU30D,
anteHHa, tenedoH, CBY-meub, MpOEKIMOHHBIN ammapar, BOJOKOHHAS OMTHKA,
COJIHEUHas Oarapest.



IINIAHUPYEMBIE PE3VJIbTATbBI OCBOEHHSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O ObPA30BAHUA

OcBoenne yueOHoOro mnpeamera «®Ou3nKa» Ha ypPOBHE CPEAHEr0 OOIIETo
oOpa3oBanus (0a30BbI YPOBEHb) MOJDKHO OOECTICUNUTH JOCTHIKCHUE CIICTYIOITAX
JUYHOCTHBIX, METANPEIMETHBIX W TIPESIMETHBIX 00Pa30BaTeIbHBIX PE3YIIHTATOB.

JINUHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIEC PE3YyJbTAThl OCBOCHUSA yueOHOTro npeamera «Ou3nKa» AOJKHBI
OTPpaKaThb TOTOBHOCTh M CHOCOOHOCTh OOY4YarOUIMXCA PYKOBOACTBOBATHCS
chopMupoBaHHONW BHYTPEHHEH IMO3UIMCH JUYHOCTH, CHCTEMOW IICHHOCTHBIX
OpUCHTAIMI, TO3UTUBHBIX BHYTPEHHUX  YOCXKICHHH, COOTBETCTBYIOIIHNX
TPAJUIMOHHBIM [IEHHOCTSIM POCCHUHMCKOro OOIIECTBAa, PACUIMPEHUE >KU3HEHHOTO
OMbITA U OMbITA ACATEIBHOCTHA B MPOLIECCE peaM3allii OCHOBHBIX HAIPaBJICHHUI
BOCIIUTATEJIbHOM EATEIbHOCTH, B TOM UYKCJIC B YaCTH:

1) rpamaaHCKOro0 BOCMIUTAHUS:

c(hOpMHPOBAHHOCTH TPAKAAHCKOHN MO3UIIAY 00YUaONIETOC] KaK aKTUBHOTO H
OTBETCTBEHHOTO YJICHA POCCUMCKOr0 O0IIECTBA,

MPUHATHE  TPAJULUHUOHHBIX  OOIICYETIOBEYECKMX T'YMAHUCTUUYECKUX H
JEMOKPATUUECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX TI'PAXXITAHCKOIO
00l1IeCTBa, Y4aCTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIbHON OpraHu3allii;

YMEHHE B3aUMOJICHUCTBOBATH C COLIMAJIbHBIMU MHCTUTYTAMU B COOTBETCTBHH C
X QYHKIMSAMA B Ha3HAYCHHUEM

TOTOBHOCTh K TYMAQHUTAPHOUW U BOJOHTEPCKON NEATEIILHOCTH,

2) NaTpUOTUYECKOT0 BOCTIMTAHUS:

c(hopMUPOBAHHOCTH POCCUMCKON TPAKIAHCKOMN UACHTUYHOCTH,
MaTpUOTHU3MA,;

IIECHHOCTHOE OTHOIIEHWE K TOCYJAPCTBEHHBIM CHUMBOJIAM, JOCTHXEHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKA U TEXHHUKH,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSI:

c(hOopMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSA, STHIECKOTO TIOBEACHMS,

CIIOCOOHOCTh OIIEHUBATh CHUTYALMIO W MPUHUMATh OCO3HAHHBIC PEIICHUA,
OPUCHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTH YUEHOT O,

OCO3HAHHKE JUYHOTO BKJIaJa B MOCTPOCHUE YCTOMUMBOTO OYAyIIETO;

4) 3cTeTHYECKOro BOCIIUTAHUS

ACTETUUYECKOE OTHOILICHUE K MUPY, BKIIFOUAs 3CTETUKY HAYYHOTO TBOPYECTBA,
MPUCYIIETro (PU3NIECKOI HAYKE;



S) TpyaoBoro BocnuraHusi:

WHTEPEC K pa3MuuHbiM cdepaM mpodheCcCHOHABHONW IEATENHHOCTA, B TOM
YUCJIC CBA3aHHBIM C (PU3UKOHN M TEXHUKOW, yMEHUE COBEPIIATh OCOSHAHHBIA BHIOOD
Oynymei mpodeccnn u peanm30BbIBaTh COOCTBEHHBIC KU3HCHHBIEC TUTAHBI,

TOTOBHOCTb M CITOCOOHOCTh K 00pa30BaHUIO W caMO00Opa30BaHUIO B 00JaCTH
(hM3UKK HA TIPOTSKEHUN BCEH KU3HU,

6) 3K0/10TH4eCKOTr0 BOCITUTAHMSA:

c(hOpMHPOBAHHOCTh SKOJIOTHYECKOH KYJBTYPBI, OCO3HAHWE TJIO0ATBHOTO
XapakTepa SKOJIOTHUECKUX MTPOOIIeM;

TUIAHUPOBAHUE U OCYILIECTBICHUE ACUCTBAM B OKPYKAKOIIENH CPEAE HA OCHOBE
3HAHUA LENEH YCTONYMBOTO PA3BUTHA YEJIOBEUECTBA,

pacCIIUPEHUE OMbITAa ACATETBHOCTA HKOJOTMYECKOW HAIMPABJICHHOCTH HA
OCHOBE UMEIONIMXCS 3HAHMH 110 (PU3HKE;

7) HEHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHA (HU3NIECCKON HAYKH;,

OCO3HAHME UEHHOCTM HAYYHOM MAEATEIBHOCTH, TOTOBHOCTh B MPOLECCE
U3ydeHUsT  (U3WKKA  OCYIICCTBJIATH  TPOSKTHYIO W HCCIEAOBATEIbCKYIO
JNEATENBHOCT HHANBUAYAJIBHO U B TPYNIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTebHBIE YHHMBEPCAJIbHBIE YUeOHbIE AeliCTBHS
ba3oBbie Jijornueckue aeiicTBUS:
CaMOCTOSTEILHO  (OPMYNIHpPOBaTh W aKTyaJIM3UPOBATh  MPOOIIeMYy,
paccMmarpuBaTh €€ BCECTOPOHHE;
OMPEACATh ILENN ACATEIbHOCTH, 3aJaBaTh MMapamMeTpbl W KPUTEPUH HX
JIOCTHIKEHHS,
BBISIBJIATH  3aKOHOMEPHOCTH W TPOTHBOPEUMS B  paccMaTpUBAEMbIX
(PM3UYCCKHX SIBJICHHUAX
pazpabaThiBaTh IUIAH PEIICHUA MPOOJIEMBI ¢ yUETOM aHajn3a MMEIOIIUXCS
MaTepHaIbHbIX 1 HEMaTePHUAIbHBIX PECYPCOB;
BHOCHTH KOPPEKTUBHI B IEATEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB
1IEJIIM, OIIEHUBATh PUCKHU MOCIICACTBUMN AEATEIHbHOCTH,
KOOPJAWHMPOBAaTh W  BBHIMOJAHATH padOTy B YCIOBHSAX  pPealIbHOTO,
BUPTYaJIbHOTO M KOMOMHHUPOBAHHOTO B3aMMOJICHCTBHS,
Pa3BUBATh KPEATUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble HcciienoBaTe/IbCKHe AeHCTBHS
BJIaJICTh HAYYHOW TEPMHUHOJOTHEH, KIIIOUECBBIMHA TOHATHAMH M METOJaMHU
(pmzHuecKol HAyKH,



BJIAJICTh HABBIKAMH yUE€OHO-HCCIIEA0BATEIIHCKON W MTPOCKTHOW AEATETHHOCTH
B o0Omactu (pu3uKH, CIIOCOOHOCTHIO W TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METO/IOB PEIICHUS 33/1a4 (PU3UUECKOTO COACPKAHUS, TMPUMEHEHUIO Pa3TAIHBIX
METO/IOB TTO3HAHNUS,

BJIAJCTh BHJIAMH JCATCIIBHOCTH TIO TIOJYYCHHIO HOBOTO 3HAHWS, €T0
WHTEPIPETAlAA, TPEOOPa30OBAHUI0 W TPUMEHEHWIO B PA3IMUHBIX YUEOHBIX
CUTYalllsIX, B TOM YHCJIE TIPYA CO3/IaHAN YUCOHBIX MPOCKTOB B 001aCTH (DU3HKH,

BBISIBJIATh TPUUYMHHO-CIICACTBEHHBIC CBS3M W aKTyaJIM3WPOBATh 3a/ady,
BBIJIBUTATh THUNOTE3y €€ PEIICHWsA, HAXOAUTh apryMEHTHI I J0Ka3aTeahCTBa
CBOMX YTBEPKIICHUM, 32/1aBaTh MApaMETPhl M KPUTCPUHN PEIIICHNUS,

aHANM3UPOBATh TIOJIYUCHHBIE B XOJC PEIICHUA 33]a4dl  Pe3yJIbTaThl,
KPUTHYECKH OTICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBUAX;

CTaBuUTh ® (HOPMYIUPOBATh COOCTBEHHBIC 3aMauvl B 0Opa30BaTEILHOM
JEATEIIPHOCTH, B TOM UWCJIE IPY U3YUECHNUN (PU3UKH,

JlaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OTICHUBATh IPHOOPETEHHBIN OTIBIT,

YMETh TEPEHOCUTh 3HAHUSA TO0 (PU3WKE B TPAKTHUECKYIO 0O0JIacTh
KU3HEIEATEITHHOCTH,

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEiH,

BBIJIBUTATh HOBBIE UJCH, TIPE/UTaraTh OPUTHHAIIBHBIC TTOAXObI U PEIICHUS,

CTaBUTH TPOOJIEMBI ¥ 33/1a4H, JOITYCKAIOMINE aJIbTEPHATHBHBIC PEIICHUS.

PaboTa ¢ undopmanmeii:

BJIAJCTh HABBIKAMHU TOJyueHUA WH(pOpManmu (U3MUECKOTO COACPKAHUA U3
UCTOYHHUKOB Pa3HBIX THIOB, CAaMOCTOATEIBHO OCYIICCTBIIATh TIOWCK, aHAJW3,
CHUCTEMATH3alAI0 W WHTEPIPETAIUI0 WH(GOPMAIMK Pa3IUdHbBIX BHAOB W (Hopm
MIPE/ICTABIICHUS,

OIICHUBATh JIOCTOBEPHOCTH MH(POPMAITHH;

UCIIOJIb30BATh  CPEJACTBA  WH(MOPMAIMMOHHBIX HW  KOMMYHHKAIIMOHHBIX
TEXHOJIOTHHA B PEIICHUH KOTHHUTUBHBIX, KOMMYHHKATHBHBIX W OPraHW3aIld OHHBIX
33724 ¢ CoOMoAcHHEeM TpeOOBaHUK HSPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, PECYPCOCOEPEKECHMS, TPABOBBIX W  OTHYCCKUX HOPM, HOPM
nH(pOPMAITMOHHOM 6€301aCHOCTH,

co37aBaTh TEKCTHI (PM3WUECKOTO COJACPXKAHWUA B PA3NMUHBIX (popmarax ¢
yu€TOM Ha3HAUCHUS WH(POPMAITUU | TIEJICBONH ayTUTOPHUH, BEIOUPAs ONTUMAIHHYIO
(hopMy TIpeICTaBIICHHAS W BU3yaJTH3AIHH.

KoMmyHHKaTHBHBIE YHUBEPCAJbHBIE yUeOHbIe TeliCTBUSA:
OCYHICCTBJIATh OOIMEeHne Ha Yypokax (HU3MKK W BO BHE-yPOUHOM
NESATENHHOCTH,



pacmo3HaBaTh TMPEANOCHIKA  KOH(JIMKTHBIX CHUTyallhd W CMATYATh
KOH(DITUKTHI,

Pa3BEPHYTO M JIOTHYHO M3J1araTb CBOK) TOUYKY 3PEHHUA C MUCIOJIBb30BAHUEM
A3BIKOBBIX CPEACTB,

MOHUMATh U UCIOJB30BaTh NPEUMYLIECTBA KOMAHIHON M UHAWBUIYAJIbHOU
padoThI;

BbIOMpATh TEMATUKY M METOAbl COBMECTHBIX NEHCTBUI C yuy€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAKIOTO WIEHA KOJIJIEKTUBA,

NPUHUMATh  LEJIM  COBMECTHOW  JEATEIIBHOCTH, OPraHU30BBIBATH U
KOOPAWHUPOBATh AECUCTBUS MO €€ MNOCTWIKCHHUIO. COCTABJIATH IUIAH JCUCTBHM,
pacnpenensaTh pojad C YY4ETOM MHEHHH YYaCTHUKOB, OOCYXAaTh pe3yJbTaThl
COBMECTHOM padoThl;

OLICHUBATh KA4eCTBO CBOEr0 BKJIAAAa M KaXKJOrO YYACTHHUKA KOMAaHIbl B
OOIIMH pe3yabTaT Mo pa3padoTaHHBIM KPUTEPHUSIM;

npemjiaraTb HOBBIE MPOEKTHI, OLEHUBATh HAEU C NO3ULUHAU HOBU3HBI,
OPUTMHAIBHOCTH, NPAKTUYECKONW 3HAUMMOCTH,

OCYIIECTBJIATh IIO3UTUBHOE CTPATETHUYECKOE MOBEACHHUE B Pa3JIUUYHBIX
CUTYyalUsAX, TPOSIBIATH TBOPYECTBO U BOOOPAXKEHUE, ObITh MHUIITUATUBHBIM.

PeryasitTuBHbIEe yHHBEpCaJIbHbIE yUeOHbIE JeiiCTBUS
Camoopranuzauus:

CaMOCTOSITEIbHO OCYIIECTBIATh MO3HABATEIBHYIO JIEATEIBHOCTh B 00JaCTH
(bM3UKM W aCTPOHOMHH, BBIABJIATH MPOOJEMBI, CTaBUTh H (HOPMYIHUPOBATH
COOCTBCHHBIC 3a/1aUH;

CaMOCTOSITEILHO COCTAaBJIATh TUIAH PEIICHUS PACUETHBIX M KauyeCTBEHHBIX
3a/1a4, MJIaH BBIMOJIHCHHS MTPAKTUYECKON padOThl C YUETOM UMEIOIIUXCA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOUYTCHUI;

JIaBaTh OIEHKY HOBBIM CHUTYaIlHsM;

pacIIUPATh PaMKH YU€OHOTO MpeaAMEeTa Ha OCHOBE JIMUHBIX MPEANOUTCHHUH

JenaTh OCO3HAHHBIM BBIOOP, aApPryMEHTHPOBATh €ro, OpaTh Ha cedd
OTBETCTBEHHOCThH 32 PEIICHHUE,

OIIEHHWBATh MPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (DOPMUPOBAHUIO U TPOSIBJICHUIO JPYAAIAA B OO0IacTH
(bM3UKH, MOCTOSTHHO TTOBHIIIATH CBOM 00pa30BaTeIbHBIN M KYJIbTYPHBIH YPOBCHB.
CaMOKOHTPOJIb, SMOLHOHAJILHbIN HHTEJLJIEKT:

JlaBaTh OILICHKY HOBBIM CHTYyallMsM, BHOCHTb KOPPEKTHBBHI B JACATECIIHLHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISM;

BJIAJCTh HABBIKAMH  TIO3HABATEIBHOW  pediekCMM  KaK  OCO3HAHWS
COBEpIIIAEMbIX JCHCTBUHM M MBICIMTENBHBIX MPOIECCOB, HMX PE3YyJIbTaTOB H
OCHOBAHMH,



WCITOJIb30BATh MPUEMBI pe(prieKCHU T OIICHKH CUTYaIllH, BEIOOpPa BEPHOTO
pelIeHus,

YMEThb OILICHUBATh PUCKHM W CBOEBPEMECHHO MNPUHUMATh PEIICHUS MO HX
CHUKEHHUIO;

MPUHUMATh MOTHBbI M apPryMEHTbl JPYTUX TNPU aHAIW3€ PE3YJbTATOB
NEATEIIbHOCTH,

MPUHUMATh CE0s1, TOHUMAs CBOM HEJIOCTATKUA U IOCTOMHCTBA,

MPUHUMATh MOTHBbI M apryMEHTbl JPYIUX TNPU aHAIW3€ PE3YJbTATOB
NEATEIIbHOCTH,

MPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OLIUOKH.

B mpoiiecce nOCTHXKEHUS JIMUHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAMMBI
mo ¢u3uKe 19 YPOBHA CpeaHero oOmero o0pa3oBaHHsS Yy OO0yYarOIIUXCs
COBEPIICHCTBYETCA AMOIMOHATbHbBIN UHTEJUICKT, MPEANoJIaratonini
c(hOopMHUPOBAHHOCTS:

CaMOCO3HAHMS, BKJIIOYAIOIIIETO CMIOCOOHOCTh MMOHUMATh CBOE SMOILUOHAJIbHOE
COCTOSIHWE, BUJCTh HAMPABJICHUS PA3BUTHA COOCTBEHHOM IMOIMMOHAIBLHOMN cephl,
ObITh YBEPEHHBIM B ce0€;

CaMOPETyJUPOBAHUS, BKIIIOUAIOIIETO CAMOKOHTPOJIb, YMEHHE MNPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEJICHHE, CHOCOOHOCTh aJanTHUPOBATHCI K
AMOIMOHAIbHBIM U3MEHEHHUSM U MPOSBJIATh TMOKOCTh, ObITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBALIMU, BKJIOYAIOUIEA CTPEMIICHUE K JNOCTWIKEHUIO LENU U
yCcHexy, ONTUMH3M, WHUIIMATUBHOCTb, YMEHHUE JEHCTBOBATh MCXOJd W3 CBOMX
BO3MOKHOCTEH,

AMIIATUH, BKJIIOUYAKOIIECH CIOCOOHOCTh MOHUMATh 3MOLIMOHAIBHOE COCTOAHUE
JPYTUX, YYUTBIBATh €ro TMpPU OCYIIECTBICHUM OOIIEHUS, CHOCOOHOCTh K
COUYBCTBHIO U COMEPEIKUBAHUIO,;

COIMAIbHBIX HAaBBIKOB, BKJTIOUAIOIINX CIOCOOHOCTh BHICTPANBATh OTHOILIECHUA
C IPYTAMH JIFOJIbMH, 3a00THTHCS, TIPOSABIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEJIMETHBIE PE3YJIbTATbHI

K xonmy oOyuenusa B 10 kjacce mpeaMeTHbIE pPe3ysibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPAXKaTh C(hOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUH

JEMOHCTPUPOBATh HA TIPUMEPAX POJb U MecTO (pusukm B (HOPMHUPOBAHHUH
COBPEMEHHOMW HAYyYHOM KapTUHBI MHUpPA, B PA3BUTUM COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B IIPAKTUYECKOMN AEATEIIBHOCTH JIIOAEH,

YUWATHIBATh TPAHUIBI TPUMEHEHUS W3YUYCHHBIX (PU3AUECKUX MOJEICH:
MaTepualibHas TOYKA, MHEPIMAJbHAS CUCTEMA OTCUETa, a0COJIFOTHO TBEPIOE TEIIO,
WACAJIBHBIA Ta3, MOAECIA CTPOEHUA Ta30B, XUAKOCTEW W TBEPIBIX TEJI, TOUCUYHBIN
ANEKTPUUCCKUH 3apsij MPH PENICHUH (PU3MUECKAX 3a]1a4;



pacmno3HaBaTh (pU3nUecKue ABIECHUA (TPOLIECCH) U OOBACHATH WX HA OCHOBE
3aKOHOB MEXAaHWMKH, MOJICKYJSAPHO-KHHETHYECKON TEOPHUH CTPOCHHS BEIECTBA W
ANEKTPOJMHAMUKHA.  PAaBHOMEPHOE W  PABHOYCKOPEHHOE  TPSIMOJUHEHHOE
JBYOKEHUE, CBOOOMHOE TAJACHWUE TEJ, JBMIKEHHUE 10 OKPYKHOCTH, WHEPITUSA,
B3aumoelicTeue Tei, audgdysna, OPOYHOBCKOE NBWKCHHE, CTPOSCHUE >KHUIKOCTEH
U TBEPABIX TEII, U3MEHEHNUE 00BhEMA TEJT IPU HArpeBaHUM (OXJIKICHNH ), TETUIOBOE
paBHOBECHE, WCTApPEHHUE, KOHJCHCAINWS, TUIABJICHUE, KPUCTAJUTH3AIUA, KHUIICHHE,
BJIQXXHOCTh BO3/yXa, MOBHIIICHAE AABJICHHS ra3a MPH €r0 HarpEBaHWH B 3aKPHITOM
COoCcyZe, CBSI3b MEXKIy TMapaMeTpaMu COCTOSHWSA Ta3a B  HW30MPOIECCax,
ANIEKTPHU3AIUSA TN, B3aUMOICHCTBUE 3aPS/I0B;

OTMCHIBATh MEXAHWUYECKOE IBIKEHUE, WCIIONB3YS (DPU3UUCCKHUE BEITUUMHBI:
KOOpJAWHATa, MyTh, TEPEMEIICHHE, CKOPOCTh, YCKOPEHHME, Macca Teja, CHIIa,
UMITYJIBC TeJla, KHHCTHYECKAsl YHEPTHA, MOTCHITHAIbHAS YHEPTHSA, MEXaHUUYCCKAs
paboTa, MeXaHWUYeCKash MOIMHOCTh, TPH OMHUCAHWW TPABWJIHBHO TPAKTOBAThH
(pv3uUecKuii  CMBICT HMCTHOJB3YEMbBIX BEJNMUWH, WX OOO3HAUCHUS W CIWHWIIHI,
HaXOJUTh (DOPMYITBI, CBA3BIBAIONINE MAHHYIO (DU3MUECKYIO BEIMUWHY C APYTUMH
BEJTUUMHAMM,

OTMCHIBATh WM3YUYCHHBIC TEIUIOBHIC CBOWCTBA TEN W TEIJIOBBIC SBJICHWS,
UCTIONIB3YsST (PM3MYECKHUE BEIWYWHBL. JAaBJICHUE Ta3a, TEMIepaTypa, CpEaHss
KHHETHYECKAs] SHEPTHS XaOTHUECKOTO JBIKEHUS MOJICKYJI, CPECIHEKBAAPATHIHAS
CKOPOCTh MOJICKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSsA »HEprus, padora rasa,
KO3 (PHUIMEHT TONIE3HOTO JACUCTBHS TEIJIOBOTO JIBUTATENISA, TIPU ONMHUCAHUHA
MPABWIBHO TPAKTOBaTh (DU3WUCCKUI CMBICT HCIOJIB3YEMBIX BEIWYMH, WX
0003HAYEHUS W CIAWHWIBI, HAXOAUTh (OPMYJIBI, CBA3BIBAIONINE JAHHYIO
(bu3nUecKyro BEIMUUHY C APYTUMH BETUUMHAM;

OTIMCHIBATH M3yUCHHBIE ICKTPUUCCKUE CBOMCTBA BEIIECTBA U HJICKTPUIECKHC
ABJICHUS (TIPOIIECCHI), UCTIONB3YS (PU3MUECKHE BETUUMHBI. JICKTPUUCCKUH 3apsij,
ANEKTPUUYECKOE TIOJIC, HAMPSKEHHOCTH TOJIA, MOTEHITAAN, Pa3HOCTh MOTEHITHAIOB;
Py ONMHWCAHWHM TIPABWJIHHO TPAKTOBAaTh (PU3WUECKAM CMBICT HCIOIb3yEeMBIX
BEJTMUMH, WX OOO3HAUCHWA W CIWHUIIGI, YKa3bIBaTh (POPMYIIBI, CBSA3BIBAIOIIHE
JaHHYIO (PU3UYECKYIO BETMUUHY C IPYTUMHU BEIMUMHAMMU,

AHATM3UPOBATHh (PM3UUECKHUE TPOIECCH M SBJICHUA, WCIIONB3Ys (DU3NUECKHE
3aKOHbI M TTPUHIIUIIBL: 3aKOH BCeMUPHOTO TAaroTeHwus, I, 11 u 111 3akonsl HetoTOHA,
3aKOH COXPaHEHUS MEXaHWYECKOW SHEPIWH, 3aKOH COXPAaHEHHWS WMITYJIbCa,
MPUHIAN CYTICPIIO3UIIAA CHJI, TIPUHITUI PABHOMPABUA HWHEPIHAJIBHBIX CHCTEM
0TCUé€Ta, MOJIEKYJISIPHO-KHHETHUECKYIO TEOPHIO CTPOSHHUS BEINECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEIHEH KMHETHUCCKOW YHEPTHH TEIJIOBOTO JBYIKCHHS MOJIEKYI C
aOCONIIOTHOM TeMIlepaTypoi, MepBbId 3aKOH TEPMOAMHAMMKH, 3aKOH COXPAHEHUA
ANEKTPUUECKOTO 3apsaa, 3akoH KyloHa, mpu 3TOM pa3inyaTh CIOBECHYIO



(hopMyTMPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BHIPAKEHUE W YCIOBUA (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH,

OOBACHATh OCHOBHBIC MPUHIUIBI ACHCTBUS  MAIlUH, NOPUOOPOB H
TEXHUUYECKUX YCTPOMCTB;, pas3jinuarh YCJIOBUSA UX O€30MACHOTO UCIOJIb30BAHUA B
MOBCETHEBHON KU3HH,

BBITIOJTHATD JKCIIEPUMEHTHI TI0 MCCIICIOBAHUIO (DU3UUECCKUX SBJICHUWA W
MPOLECCOB € HCMOJIb30BAHUEM TMPAMBIX M KOCBEHHBIX HM3MEPEHUM, NPU STOM
dbopMmyupoBare mpobiieMy/3amadyy HW  THUIMOTE3y y4eOHOTO JKCIEPUMEHTA,
coOMpaTh YCTAHOBKY W3 TMPEIOKEHHOTO OOOpPYIOBAaHUS, MPOBOAUTH OMBIT W
(hopMyIIHPOBATH BHIBOJIHI,

OCYHICCTBIISITH MPSAMBIE M KOCBEHHBIC M3MEPEHUS (PM3NUECKUX BEIMUWH, TIPH
3TOM BBIOMPATh ONTUMAIbHBIA CIMOCOO M3MEPEHHUS W HUCIOJIb30BaTh W3BECTHHIE
METObI OLEHKH MOTPEITHOCTEN U3MEPEHUH;

WCCIICIOBATh  3aBUCHMOCTH  MEXAY  (U3WUECKHUMH  BEIWMUYMHAMH  C
WCMOJIb30BAHUEM MPSAMBIX W3MEPEHHUN, MPU 3TOM KOHCTPYUPOBATh YCTAHOBKY,
(ukcupoBaTh PE3yNBTATHl TMOJYYCHHOW 3aBUCHUMOCTH (DU3UUYECKAX BEIUYMH B
BUJIE TAOMUIT ¥ TPapUKOB, ACTIaTh BHIBOABI MO PE3yIbTaTaM HCCIICIOBAHNUS,

coOmoIaTh Mpasujia 0€30MacHOro TPyJa MPH MPOBEACHUH MCCICIOBAHUN B
paMKax YyueOHOro »SKCIEPUMEHTA, YUe€OHO-MCCIEAOBATEICKOM M MPOCKTHOM
JEATEIBHOCTA C MCIOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOHUCTB M J1aOOPATOPHOTO
000pyI0BaHUA,

pemarb pacu€THhIC 3aJaud C SIBHO 3aJaHHOM (PH3HUYECKOM MOJEIIbIO,
UCIOJTb3Y S (PU3UUECKUE 3aKOHBI M MIPUHITMATIB, HA OCHOBE aHAIN3a YCIIOBHS 3a1aul
BBIOWpATh (PU3UUECKYIO MOJACIb, BBIACIATh (PU3MUECKUE BEIIMUUHBI M (hOPMYIIHI,
HEOOXOUMBbIE A1 €€ PEIICHHS, MPOBOJUTh PAcCU€Thl U OLICHUBATH PEATIbHOCTh
MOJIYYCHHOT'0 3HAUCHUS (PU3UUECKON BEITUINHBI,

pelIaTh KAYECTBEHHBIE 33/1a4W . BBICTPAUBATh JIOTUYECKN HEMTPOTUBOPEUUBY IO
LEMOYKY PACCYKACHUA C ONOPOM HAa W3YUYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3uYeCKHEe SBICHUSA,

WCMOJIb30BATh npu  pelieHuHd  y4eOHBIX  3aaau COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH T TIOMCKA, CTPYKTYPUPOBAHHWS, MHTEPIIPETAIIAN
¥ TIPECTaBJICHUS YUeOHOW W HAydHO-TIOMYJSAPHONW WH(pOPMAITUHU, TTOJTYICHHOH W3
PaA3TUYHBIX UICTOYHUKOB, KPUTHUECKH aHAJTU3UPOBATH TOTy4aeMyr0 HH(OPMAITHIO,

MIPUBOINATH TIPUMEPHI BKJIaJla POCCUMCKUX U 3apyOCIKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSACHEHHE MPOLIECCOB OKPYXAIOIIEr0 MHpPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

WCIOJIb30BATh TEOPETUUCCKUE 3HAHWSA MO (PU3UKE B TOBCEAHEBHOM KU3HH
Juisi oOecnieueHuss 0€30MaCHOCTH MPU OOpallleHUU ¢ MPUOOpaMHU U TEXHUUYECKUMU



YCTPOUCTBAMH, JJIsI COXPAHECHHS 3JA0POBbS U COOJIOJICHUS HOPM 3KOJIOTMUYECKOTO
MOBEACHUS B OKPYXKAKOIEH CPEE,

paboTaTh B TIpYNNE C BBHIMOJHEHUEM PA3JIMUHBIX COLMAIBHBIX POJIEH,
MJIAHUPOBATh palbOTy TPYMIbl, PAlMOHAIBHO PACHOpeAcsisaTh OOSI3aHHOCTH U
IJTAHUPOBATH ACATEIBHOCTh B HECTAHAAPTHBIX CUTYALMAX, aACKBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIIIbI B PEIICHUE PAacCMaTPUBAEMOM MPOOIEMBI.

K koniy oOyuenus B 11 kjaacce mpeaMeTHbie pe3yiabTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaXKaTh C(hOPMUPOBAHHOCTD Y OOYUAIOTIIMXCA YMEHUH

JEMOHCTPUPOBATh HA TIPUMEPAX POJb U MecTO (pusukm B (HOPMUPOBAHHUH
COBPEMEHHOMW HAy4YHOM KapTUHBI MHUpPA, B PA3BUTUM COBPEMEHHOW TEXHUKH U
TEXHOJIOTUHM, B TPAKTHYECKOU NEATEIIBHOCTU JIOAEH, LEJIIOCTHOCTh U E€OUHCTBO
(hm3rUecKOl KapTUHBI MUPA,

YUWATHIBATh TPAHUIBI TPUMEHEHUS W3YUYCHHBIX (PU3AUECCKUX MOJEICH:
TOUYEYHBIN ANEKTPUYECKUIN 3apsij, JIyd CBETA, TOUCUHbIA UCTOYHHUK CBETA, A/ICPHAS
MOJEITb aTOMa, HYKJIOHHAas MOJEIh aTOMHOTO sapa MPH PEHieHUH (PU3NIECKUX
3a1ad4;

pacno3HaBaTh (pU3nUecKHue ABICHUA (TPOLECCH) U OOBACHATHh WX HA OCHOBE
3aKOHOB AJICKTPOIMHAMUKHA W KBAHTOBOH (DHU3HUKH: SJIEKTPUUECKAT MTPOBOTUMOCTH,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE ACHCTBUA TOKA, B3aUMOJCHUCTBHE
MAarHUTOB, SJICKTPOMAarHWUTHAas WHAYKLOWS, JCUCTBHE MArHUTHOTO TMOJA HA
MPOBOJAHUK C TOKOM M JBMXKYLIMHCA 3apsan, SJICKTPOMArHUTHBIE KOJeOaHUS W
BOJIHBI, MPAMOJIMHEWHOE PACIPOCTPAHCHUE CBETA, OTPAXKEHHE, NPEIOMIIEHHUE,
uaTepdepeHnys, mudpakums W TOMAPU3AMsS  CBETa, MAWCIEPCHS  CBETA,
dhotosnexrpuaeckuii 3¢gdext (hoTodrdgdekT), CBETOBOE MaBacHNE, BOSHUKHOBEHHE
JIMHENYATOro CIIEKTpa aroMa BOJAOPOJAA, €CTECTBEHHAsd W MCKYCCTBEHHAs
PaIMOAKTUBHOCTD,

OTMCHIBATh W3YUYCHHBIC CBOMCTBA BEIIECTBA (ANEKTPUUCCKUE, MArHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUUYECKYI0  MPOBOAUMOCTh  Pa3IMUHBIX  Cpea) |
ANEKTPOMArHUTHBIC SBJICHUS (TPOIECCHI), HCTONB3YsS (DU3UUESCKHUE BEITMUUHBI:
BNEKTPUYECKUIN 3apsj, CHIIA TOKA, JICKTPUUECKOE HAMPKEHUE, BJIEKTPUUECKOE
COMPOTHUBIICHUE, PA3HOCTh MOTEHUUAJIOB, SJICKTPOJBHXKYIIAsA CHUjia, padoTa TOKa,
WHIYKIWS MarHATHOTO TMOjsA, cwia Awmnepa, cuia JlopeHila, WHIYKTHBHOCTH
KaTYIIKHA, SHEPTUs SJICKTPUUYECKOTO W MArHUTHOIO TMOJICH, MEPHOJ W 4YacTOoTa
Kojic0aHuii B KOJeOaTeIbHOM KOHTYpe, 3apsii M cwia TOKa B TMpoIEcce
rapMOHWYECKHAX DJICKTPOMArHUTHBIX KojieOaHuH, (OKyCHOE pacCcTosHuE W
ONTHYECKAs] CWJIa JIMH3BI, TIPU OMHWCAHWM TPABUJIHLHO TPAKTOBATh (DU3MUECKHUI
CMBICJT HUCIOJIb3yEMbIX BEJIMYMH, HX OOO3HAQUECHUS W €IMHUIIbI, YKa3bIBaTh
(dopMysIBI, CBA3BIBAIOIIHME JAHHYIO (PU3WYECKYI0 BEIWYMHY C JAPYTHMH
BEJIMUYMHAMU,



ONMCHIBATh HW3YUYEHHBIC KBAHTOBBIC SIBJICHUS W TMPOIECCH, MCIOJIb3YS
(pv3uUecKre BENMUYMHBI. CKOPOCTh SJICKTPOMATHUTHBIX BOJIH, /JJTMHA BOJIHBI H
YacTOTa CBETA, SHEPTHUS W UMIMYJIbC (JOTOHA, MIEPUO/ TTOJTypaciiaia, YHEPTHS CBAZH
aTOMHBIX SI7IEp, TPH OMHUCAHWW TMPABUIBLHO TPAKTOBATh (DUBMUECKUH CMBICI
HCIIOJIb3YEMbBIX BEJIMYWH, WX OOO3HAYEHWA W CIWHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBA3BIBAIONINE JAHHYIO (DU3MUECKYIO BEJIMUWHY C JPYTAMH BEITUYMHAMM,
BBIUHCITATH 3HAUCHUE (PU3NUECKON BETUINHBI,

aHANM3UPOBATHh (PU3MUECKHUE TPOIECCH U SABJICHUA, WCIIONB3Ys (DU3MUECKHE
3aKOHBI M MPUHIMIIBL; 3aKOH OMa, 3aKOHBI MOCJIEA0BATENBHOTO U MAPALIEIbHOTO
COCIMHEHWA TPOBOMHUKOB, 3aKk0oH J[xoyns—JIeHna, 3aKOH AJIEKTPOMArHUTHOM
WHIYKITUH, 3aKOH MPAMOJUHEHHOTO PacIpOCTPAHEHHUS CBETA, 3aKOHBI OTPAXKCHUS
CBETA, 3aKOHBI TMPEJIOMJICHUSA CBETa, ypaBHeHWe OiHmTeHa g dororddexra,
3aKOH COXPAHCHHS YHEPTHHU, 3aKOH COXPAHCHHUS HWMITYJIbCA, 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsja, 3aKOH COXPAHEHHUs MAcCOBOrO 4ucia, mocryiatel bopa,
3aKOH PAJMOAKTHBHOTO Paclaia, Py 3TOM Pa3InyaTh CJIOBECHYIO (pOPMYIHPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOe BBIPAKEHWE M YCIOBUA (TpaHUIlbl, 00IacTH)
MPUMEHUMOCTH,

OTIPENIENIATh HATIPABJICHUE BEKTOPA WHIYKIIMA MarHUTHOTO TIOJIS TIPOBOJHUKA
C TOKOM, CHJIBI AMriepa u cutbl JlopeHta;

CTPOUTh M OIKCHIBATh H300PAKEHHE, CO3JABAEMOEC IUIOCKHM 3€pKaJioM,
TOHKOH JIMH30M,

BBITIOJTHATD JKCIIEPUMEHTHI TI0 MCCIICTOBAHUIO (DU3UUECCKUX SBJICHUWA W
MPOIIECCOB C HCIOJIb30BAHUEM TPSIMBIX W KOCBCHHBIX HM3MEPEHHUH: TIPU STOM
dbopMmyupoBarte mpobiieMy/3amady W THUMOTE3y Y4e€OHOTO DKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEUTOKEHHOTO OOOPYIOBAHUSA, MPOBOJWUTH OIBIT H
(hopMyITHPOBATH BHIBOJIHI,

OCYIICCTBIISTH MPSAMBIE M KOCBEHHBIC M3MEPECHUS (PU3NUECKUX BEMUWH, TIPH
ATOM BBIOMPATh ONTUMAJIBHBIN CIIOCOO W3MEPEHHUS M WCIOJIH30BaTh HM3BECTHHIC
METO/bI OLEHKH MOTPEITHOCTEN U3MEPEHU N,

WCCJICI0OBATh 3aBUCUMOCTH (DU3MUECKWX BEJIMYWH C HCIOJIb30BAHUEM
MPAMBIX WM3MEPEHHH: TPH STOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHPOBAThH
PE3YNIBTATHl TONYYSCHHON 3aBUCUMOCTH (DM3MUECKUX BEIWYMH B BHUAC TAOIUI] W
rpaduKoB, AeTIaTh BEIBOABI IO PE3yIbTaTaM UCCIICAOBAHMS,

coOmoiaTh MpasBuja 0e30MacHOro TPyJa MPH MPOBEACHUH HCCICIOBAHUN B
paMKax YyueOHOro SKCIEPUMEHTA, YUe€OHO-MCCIEAOBATEIBCKOM M MPOCKTHOM
JEATEIBHOCTU C HMCIOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOHUCTB M J1aOOPATOPHOTO
000pyI0BAHUA,

pemarb pacuéTHBIC 3aaud C SBHO 33JaHHOW (DU3MUECKOW MOJEIbIO,
UCTIOJTb3YS (PU3UUCCKUE 3aKOHBI M TIPUHITMTIBI, HA OCHOBE aHAIM3a YCIIOBHS 3a1aul



BBIOWpATh (PU3UUECKYIO MOJACIb, BBIACHATh (PU3MUECKUE BEITMUUHBI M (hOPMYIIHI,
HEOOXOUMbIE AJi1 €€ PEIICHHS, MPOBOJUTh PACU€Thl U OLICHUBATH PEATIbHOCTH
MOJIYYCHHOT'0 3HAUCHUS (PN3UUECKON BEITUINHBI,

pelaTh KaUeCTBEHHBIE 3a1aUM . BBICTPAUBATh JJOTHYECKA HEMTPOTUBOPEUYUBY IO
LENOYKY PACCY)KACHUN € ONMOPOM HA M3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bM3UYCeCKHE SBICHUSA,

HCTIOJIB30BATh pH peleHn yUeOHbBIX 3a1a4 COBPEMEHHBIE
WH()OPMAITMOHHBIC TEXHOJIOTHH T TIOWCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAITAN
¥ TIPECTaBJICHUS YUeOHOW W HAyUHO-TIOMYJISAPHONW WH(pOPMAITUHU, TTOJTYICHHOH W3
Pa3TUYHBIX UICTOYHUKOB, KPUTHUECKH aHAJTU3UPOBATH TOJTy4aeMyr0 HH(OPMAITHIO,

OOBSCHATh MPUHLMUIBI JCHCTBUS MAlIWH, MNPUOOPOB W TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh yCJIOBHUS UX 0€30MaCHOTO MCMOJIb30BAHUA B MOBCEIHEBHON
YKW3HU,

MIPUBOJINATH TIPUMEPHI BKJIAJIa POCCHUMCKUX U 3apyOCIKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKHh, B OOBACHEHUE NPOLIECCOB OKPYXKAIOIIET0O MHUPA, B Pa3BUTHUE
TEXHUKHU U TEXHOJIOTUH,

WCIIOJIb30BATh TEOPETHUCCKUE 3HAHWSA MO (PU3UKE B TOBCETHEBHOM JKU3HH
Uil oOecnieyeHuss 0€30MaCHOCTH MPU OOpallleHUN ¢ MPUOOPAMHU U TEXHUUYECKUMU
YCTPOMCTBAMHU, AJIsI COXPAHECHHS 3JA0POBbA U COOJIOJICHUS HOPM 3KOJIOTMYECKOTO
MOBEACHUS B OKPYKAKOIIEH CPEE,

paboTtaTh B TIpYNNE€ C BBHIMOJHEHUEM PA3JIMUHBIX COLMAIBHBIX POJIEH,
MJIAHUPOBATh padOTy TPYIIbI, PAUOHAIBHO PacOpeAcysaTh O0S3aHHOCTU U
IUIAHUPOBATh AEATENBHOCTh B HECTAHIAPTHBIX CUTYALHUAX, AACKBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB TPYIIIbI B PEIICHUE PAacCMaTPUBAEMOM MPOOIEMBI.
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3B&3/IbI, UX OCHOBHbBIE
XapaKTepHCTUKH. 3BE3/IbI ITIaBHOH
HOCJIeA0BaTeIbHOCTH. BHYTpeHHee
cTpoeHue 3B&37]. CoBpeMeHHbIE
HPe/ICTaBICHUS O IPOUCXOXKICHUH U
spostonuu CoJHLa U 3BE3]
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Mueunsrii [Iyte — nama anaktuka.
Tonoxenue u nwxenne Connia B
lNanakruxe. ["anaxruku. YépHble ABIPHI
B sA7[pax raJakTHK
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Beenennas. Pas6eranue ragakTuk.
Teopus bomasmioro B3psiBa.
PenukroBoe uznydeHue.
Meraranakruka
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HepemenHble Mpo6aeMbl aCTPOHOMHH
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KonrponbHast paboTa «91eMeHTHI
acTPOHOMHH U acTPOPU3UKI»
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Ob6o0bmatonuit ypok. Poib ¢pusuku u
aCTPOHOMHH B SKOHOMHYECKOH,
TEXHOJOTUUESCKOU, COITUAIbHON U
ITHYECKOH cepax JAesaTeIbHOCTH
yeJoBeKa
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Ob6o06matonuit ypok. Poib u Mmecto
(pU3HKH U aCTPOHOMHH B
COBPEMEHHOMN HAYUHOM KapTHHE MHpa
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Ob6o06matonuii ypok. Poib
¢duzngeckoli Teopuu B GOpMUPOBAHUU
MpeicTaBIeHU N O PU3HUEeCKON
KapTHHE MHpa
















