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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpEAHEr0 00Imero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHUH M TpeOOBaHMM K pe3ysbTaTaM OCBOECHUS OCHOBHOM
obOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIXx B PI'OC COO, a Takke ¢ ydérom
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIMU MPETNoJaBaHUsl y4eOHOTO
npenmera «®Du3uka» B 0o0pa3oBaTeNbHBIX — opraHm3anmsx Poccuiickoir  Denepanum,
peaTn3yoLUMX OCHOBHBIE 00pa30BaTEIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMbl 1O (pU3MKe HamnpaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATEIHOCTHOTO Moaxoaa. [Iporpamma no ¢usuke cooTBEeTCTBYET
tpeboBanusiM @I'OC COO K mIaHUPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMETHBIM
pe3yibTataM OOYYeHHs, a TAKK€ YUYUTHIBAET HEOOXOAMMOCTb peaIM3allMUd MEXIIPEIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMud. B Hell ompenemnsroTcs
OCHOBHBIE [EJIM M3y4eHUs (U3UKM HA YPOBHE CPEIHEr0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOEHUS Kypca (HU3MKU: JIMYHOCTHBIC, METalpeAMETHbIe, IpeIMETHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAaHUPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (M3UKU Ha 0a30BOM YpOBHE, B TOM UHCIIE

IIpeIMETHBIE PE3YJIbTAThI IO rojIaM O0yUYEHUs;

e cojepxaHue yuyeOHoro nmpeamera «Pu3nkay 1Mo rogam oOyueHHs.

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAUe€CTBE YIEOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYHIECTBEHHBIN BKJIAJl B CUCTEMY 3HAHUN 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEMETOB, MTOCKOIBKY (PU3HUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBIEHUH, H3y4aeMbIX
XumHen, ounonorue, ¢usmueckoi reorpadueir u acrpoHomueil. Vcnonp3oBaHue U aKTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUI B cdepe SHEpPreTHKH, TPAHCIOpTa, OCBOEHHMsS KOCMOca, MOJYy4YeHHsS HOBBIX
MaTepHaJioB C 33/JlaHHBIMU CBOMCTBaMU U Apyrux. Mzydyenue Gpu3nku BHOCUT OCHOBHOW BKJIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUpPOBaHUE YMEHUI
MPUMEHSTh HayYHBIH METO/1 TO3HAHUS MPYU BHINOIHEHUH UMHU YYEOHBIX UCCIIEeI0BaHUI.

B ocHOBY kypca (hu3ukH 1751 ypOBHS CpelHero o0Iiero oopa3oBaHus MOJIOKEH PsIl UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISIETCS JOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KIACCHUYECKOM, Tak U
COBPEMEHHOM (hU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW MaTepuall Kypca (Gpu3nku 00beMHEH BOKPYT
¢buznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OPMHUpOBAHUE TMPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys IpearnosaraeT UCIoIb30BaHUE T'yMaHUTapHOTO
noTeHImana GU3NIeCKOil HayKH, OCMBICIIEHUE CBS3U Pa3BUTHUS (DU3MKH C Pa3BUTHEM OOLIECTBa,
a TaK’Ke ¢ MUPOBO33PEHYECKMMHU, HPABCTBEHHBIMU U SKOJIOTMYECKUMHU IIPpoOIeMaMHu.

Hoes npuknaonoi nanpasnennocmu. Kypce Gpu3nku npezmnonaraetT 3HaKOMCTBO € IIHPOKUM
KPYrOM TEXHUYECKHX M TEXHOJOTUYECKUX MPUJIOKEHNUN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skonocusayuu peasn3yercsi MOCPEICTBOM BBEICHHUS JJIEMEHTOB COJEpIKaHUS,
HNOCBALIEHHBIX JKOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PA3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKke 00CyXIeHUs NMpoOsIeM palliOHAIbHOIO IPUPOIONIOIb30BAHUS U
HKOJIOTHYECKOM Oe30MaCHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKHM Ha yYpOBHE CpEeTHEro o0mero o0pa3oBaHUS
ABISIOTCS  (pu3uueckue Teopuu ((popMHpOBaHHWE NPEICTABICHUH O CTPYKType IOCTPOECHHUS
¢Gu3nyeckoil TeopuH, poiau (YHIAMEHTAIbHBIX 3aKOHOB M IPUHIMIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJISI ONMUCAHHUS E€CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucTeMHO-1eTeTbHOCTHBIN MOX0 B Kypce (DU3UKU pealn3yeTcs MPEexe BCEro 3a CuéT
OpraHu3aluK 3KCIIEPUMEHTAILHON JesATeIbHOCTH o0ydaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJNB30BAaHUE CHCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOIIMIA CIMCOK
YUEHHUYECKUX NPAaKTUYEeCKUX paboT. BelaeneHue B ykazaHHOM IepeuHe JabopaTOpHBIX padoT,
IOPOBOJUMBIX JJIsl KOHTPOJISL M OLEHKH, OCYLIECTBISETCS YYacTHHUKaMHM 00pa3oBaTeIbHOIo
nporiecca UCXOs U3 0COOEHHOCTEH TUIAaHUPOBAHUS U OCHAIIeHUs KabuHeTa ¢pusuku. [Ipu sTomMm
o0ecrieynBaeTcsl OBJIAZCHHE OOYYAIONIMMUCS YMEHUSMHU MPOBOJIUTH KOCBEHHBIC H3MEpPEHHUS,
UCCIICIOBAaHMUs 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U IIOCTAaHOBKY ONBITOB IO IPOBEPKE
HPEJIOKEHHBIX THIIOTE3.

Bosnbiioe BHUMaHUE yAENsSeTcs PEIICHUIO pacu€THBIX W KadeCTBEHHBIX 3a1ad. Ilpu sTom
JUIsL pacYETHBIX 3a]1a4 IMPUOPUTETOM SIBJISIOTCS 3a/la4M C SBHO 3a/1aHHOM (PU3HUECKON MOJEIbIO,
HO3BOJISIOIINE NPUMEHATh HM3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOrO pasfela
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3nenoB. s KayecTBEHHBIX 3ajjad MPHOPUTETOM
SBIISIIOTCSL 3aJaHUsS Ha OOBSICHEHHE TMPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpY’KaloIlel Xu3HHu, TpeOyromue BbIOOpa (U3MUYECKONW MOJENTU Il CUTYyallud MPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBunm ¢ TpedoBanusmu DPI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
oOuiero o6pa3oBaHUsl JTOJKEH M3y4yaThCsl B YCJIOBMSIX MpEeIMETHOro kaOuHera (U3MKH WU B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B kabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PATOPHOE 00OPYOBAHUE JUISI BBITIOIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYEHHYECKHX TPAKTHYECKUX pPadOT M  JIEMOHCTPAIMOHHOE
obopyoBaHue.

JleMoHCTpanoHHOe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MHUHHMAaJIbHON JOCTAaTOYHOCTH M O0ECHEeYMBAET MOCTAHOBKY IEPEUMCIEHHBIX B IPOrpamMMe I10
¢bu3MKe KIIOYEBBIX JIEMOHCTpAIMil s HMCCIEAOBAHMS HM3y4aeMbIX SIBJICHHI M IPOIIECCOB,
IMITUPUYECKUX U PYHTaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHH.

JlaGopaTtopHoe 00OpYyAOBaHUE JJIS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIE TEMaTHYECKUX KOMILJIEKTOB M OOECIeYMBaeTcsi B pacdyére OJHOTO KOMIUIEKTa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYIAOBaHMS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU 1IENISIMHU U3Y4YEHUS GUUKU B 00IIEM 00pa30BaHUHU SIBIISIOTCS:

e (dopMupoBaHHE HHTEpeca M CTPEMJICHUS OOYYaIOUIMXCS K HAyYHOMY HW3YYEHUIO

IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE TMPEJCTABICHHA O HAyYHOM METOAE TMO3HaHUs | (OPMHPOBAHUE
UCCIIEI0OBATEIBCKOTO OTHOIIEHHS K OKPY/KAIOIIUM SIBIICHUSIM;



(dbopMUpOBaHKHE HAYYHOTO MUPOBO33PECHUS KAaK Pe3ylibTaTa U3y4eHHUs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHUE YMEHUI OOBACHATD SBJICHUS C UCIOIb30BAaHUEM (PU3UUECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeIbCTB;

dbopMupoBaHUE MPEACTaBICHUN O POJIM GU3MKU ISl Pa3BUTHSI IPYTHX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHH.

JocTikeHnne 3TUX Lenell o0ecreynBaeTcsi peluIeHHeM CIEAYIONMX 3a7ad B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

npruoOpeTeHne CUCTEMBI 3HaHUN 00 O0ImHUX (U3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHsSIX, BKIIOUAsk MEXAHUKY, MOJIEKYJSIPHYIO (PU3HUKY, 3JIEKTPOAUHAMUKY, KBAHTOBYIO
(GU3UKY U 3JIEMEHTHI aCTPOPU3UKY;

dopMHpOBaHHE YMEHUH MPUMEHATh TEOPETUYECKUE 3HAHUSA Ui OOBACHEHUS
¢u3nyecKkux SBIEHUM B MNpUpONe M JUIsl NPUHATUS NPAKTHUYECKHX pELICHUH B
MMOBCEAHEBHOM KU3HU;

OCBOCHME CIIOCOOOB pEIIEHUS pa3IMYHbIX 3a/Jad C SBHO 3aJaHHOIN (u3nyeckoi
MOJIENBIO, 3aJad, TOJPa3yMEBAIOIIUX CAMOCTOSTENbHOE CO3JaHue (HU3UYECKOH
MOJIEINN, aIEKBATHON YCIIOBHSM 3a]1a4H;

NOHMMaHuE (PU3MUYECKUX OCHOB W TPUHIUIIOB JCWCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO CPENy;

OBJI/ICHUE METOJAMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M TPOBENEHUS (HU3MIECKUX
HKCIEPUMEHTOB,  aHalu3a M  UHTEepOpeTandd  HH(pOpManuu,  OmpeaesIeHus
JIOCTOBEPHOCTH MOJYYEHHOTO Pe3yibTara,;

CO3/1aHU€e YCJIOBUH /ISl pa3BUTHsI YMEHUI MPOEKTHO-UCCIIEA0BATEIbCKONW, TBOPUECKON
NeSITeTbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUS
orBojuTcs 136 wacos: B 10 kimacce — 68 wacoB (2 gaca B Heqenmo), B 11 kiracce — 68 gacos
(2 gaca B HezemIO).



COJEP)XAHUE OBYUYEHUA
10 KITIACC

Paznen 1. @u3uka ¥ MeTOAbI HAYYHOI'O MIO3HAHUS

®dusuka — HayKa o nipupoje. HayuHble METObI TO3HAHUS OKpYkKaroIero Mmupa. Poib
AKCTIEPUMEHTA U TEOPUH B MPOIECCe MO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (DU3HUKE.

MopenupoBanue (QU3MUECKUX SBJICHUH U TMpoleccoB. HaydHble THUMOTE3BI.
dusnyeckne 3aKOHBI W TEOPHUH. [ 'paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBHS.

Pons u Mecto ¢uszuku B GOpMUPOBAHWN COBPEMEHHON HAyYHOW KapTHHBI MHpa, B
MIPAKTUYECKOM JICATEIILHOCTH JIIOJIEH.

Jlemoncmpayuu

AHaJIOroBbIe U ITU(POBHIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanunueckoe nBuxeHuE. OTHOCUTENBHOCTh MEXAHUYECKOTO ABMKEHUA. Cucrema
orcuéra. TpaekTopus.

[Tepemerienune, ckOpocTh (CpeaHsisi CKOPOCTb, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHUE
MaTepUaJbHOM TOYKH, KX MPOEKUMH HAa OCH CHCTEMBbI KoopauHaT. (CIOKEeHHe
MIEPEMEILICHUM U CIIOKEHHUE CKOPOCTEM.

PaBHoMepHOE U  paBHOYCKOpPEHHOE TNpsIMOJMHENHHOe JBWXKeHHe. ['paduku
3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHs, IMyTU U MEPEMENICHUs MaTepualibHOU
TOYKH OT BPEMEHH.

CBoOosHOE TazieHre. Y CKOpeHue CBOOOIHOTO MaiCHUSI.

KpuBonmHetHoe nBWKeHUE. J[BUKEHHE MAaTEpUATIBHOW TOYKH IO OKPYKHOCTH C
IIOCTOSIHHOM I10 MOJYJIKO CKOPOCTBIO. YTIUIOBasi CKOPOCTh, JUHENHas cKopocTh. [lepuoa u
yactoTa oopauieHus. LleHTpocTpeMureabHOe yCKOpEHHeE.

TexHuyeckue yCTpOMCTBA M NMPAKTHUUYECKOE MPUMEHEHUE: CIHUJIOMETP, IABUKECHHE
CHaps/I0B, LIETIHbIE U peMEHHbBIE TIEPEeIAUU.

Jlemoncmpayuu

Mopens cucTteMbl OTCU€Ta, WUIIOCTPALMS KUHEMATUYECKUX XapaKTePHUCTHK
JBH>KCHUSL.

[Tpeobpa3zoBanue ABMKEHUHN C UCTIONB30BAHUEM MTPOCTHIX MEXaHNU3MOB.

[TameHne Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmiogenue nBuKeHUs Tena, OpOIIEHHOTO TMOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

H3mepenune yckopeHus CBOOOHOTO MaeHHUS.

HamnpaBnenue CKOpoCTH IPHU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul



N3yuyeHne HEpaBHOMEPHOTO [BH)KEHUS C LEJIbI0 ONPENEICHUS] MIHOBEHHOM
CKOpOCTH.

HUccnenoBaHne COOTHOWIECHHS MEXAY MOYTSIMH, DOPOUACHHBIMM TEJIOM 34
MOCJIE0BATEIbHBIE PABHBIE MPOMEKYTKH BPEMEHH IPU PABHOYCKOPEHHOM JBH)KEHHUU C
Ha4yaJbHON CKOPOCTBIO, PABHOU HYIIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yueHue nBUAKEHUS Tella, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Tpunuun otHocutenbHOCTH ['aymuies. IlepBeid 3akoH Hprorona. MHepuuanbHbie
CHUCTEMBI OTCYETA.

Macca rtema. Cuina. Ilpunnun cynepno3unuu cwi. Bropoil 3akoH HprotoHa mist
MaTepuagbHON TOUKU. Tpernil 3akoH HproTOHA 1151 MatepuaibHbIX TOYEK.

3akoH BceMUpHOTO TsAroteHusa. Cuna tsoxectu. [lepBas kocMHuuecKkas CKOPOCTb.

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

Tpenue. Buabl TpeHus (mokos, ckoibxeHus1, kauenus). Cuna tpenus. Cyxoe TpeHue.
Cunia TpeHUsl CKOJbXeHUS H cwia TpeHus mokosa. Kosaddumument tpenus. Cuna
COIPOTHUBJIEHUS NPU ABWKCHUHU TEJIA B AKUJKOCTHU WJIU Tase.

[TocTynarensHOE U BpalaTeIbHOE JIBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cHJIBI OTHOCHUTEIBHO OCH BpalleHus. [limedo cuibl. YCinoBUs paBHOBECHS
TBEPAOTO TEA.

TexHn4eckre yCTpOMCTBa M MPAKTUUECKOE MPUMEHCHUE: MOIUINITHUKYU, IBUKCHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpUHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkon HeroToHa.

N3mepenue cuil.

CrnoxxeHue cuJ.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHeHUME CUJT TPEHUS TTIOKOSI, KAUEHUS U CKOJIbKECHUSI.

VYcioBust paBHOBECHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3yuenne nBuxeHust OpycKa 1Mo HaKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI  YNPYTrOCTH, BO3HUKAIOIIMX B TNPYXKUHE U
pE3uHOBOM 00pa3siie, OT uX Jedopmariuu.

HccnenoBanne ycioBUA paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHMUS.

Tema 3. 3akonbl coXpaneHus 6 MexaHukKe

Nmnynbc MaTepuanbHOW TOYKM (T€ja), CUCTEMbl MaTepUalibHbIX To4eK. MMmysbc
CUJIbl W U3MEHEHHWE UMIIyJbCa TeNa. 3aKOH COXpPaHEHHWs WMIylbca. PeakTuBHOE
JIBUKCHHUE.



PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernyeckass »sHeprusi MarepuaqpHOM Toukd. Teopema 00 U3MEHEHUU
KUHETHUYECKOW SHEPTUMU.

[lotenmnmanbHas sHeprusa. [loTeHuuManpHas SHEpPrus ynpyro aeGopMuUpOBaHHOU
npyxuHsbl. [loTeHnManbHas SHEPTUs Tea BOJIU3U MOBEPXHOCTH 3EMIIH.

[ToTeHnmanpHBIC U HEMOTCHITHAIBHBIC CHJIBL. CBSI3b pa0OTH HEMOTCHITMAIBHBIX CHII C
M3MEHECHHEM MEXAHUYECKOW PHEPrud CUCTEMbl Tel. 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuyeckue yCTpPOWCTBA M IMPAKTHUYECKOE MPUMEHEHUE: BOAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq NOTEHIIMATBLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomuol

N3yueHne aOCONIOTHO HEYIPYToro yjaapa ¢ MOMOIIBIO JABYX OJIMHAKOBBIX HUTSHBIX
MAasITHUKOB.

HccnenoBanue cBsizu pabOTHI CHIIBI C U3MEHEHUEM MEXaHUYECKOM PHEPruu Telia Ha
MIPUMEPE PACTHKEHUS PE3NHOBOTO JKI'yTa.

Pa3znen 3. MouiekyasipHas pu3NKa U TEPMOJUHAMHUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJIAPHO-KUHETUYECKOM TEOPUM M HUX OIBITHOE
obocHoBaHue. bpoyHoBckoe aBmxenue. Huddysus. Xapaktep ABMKEHUS U
B3aUMOJEUCTBUS YaCTHI] BelleCcTBA. MOJenr CTPOEHHUS ra30B, KUJIKOCTEN U TBEPABIX TEIl
U O0BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITHX Mojeliel. Macca u pazMepbl MOJIEKYJI.
KonmuecTBo BemnecTBa. [loctossHaass ABoraspo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. llkana remneparyp Llenscus.

Mopens wuaeanpHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETUYECKOM
TEOpUM HJEaTbHOTO raza. AOGCONIOTHAS TeMmIeparypa Kak Mepa CpeaHed KUHETHYECKOU
DHEPrUU TEIUJIOBOrO ABWKEHUA 4dactul rasza. lllkana temnepatyp KenbBunHa. ['a3oBbie
3aKOHbI. YpaBHeHUe MeHneneeBa—Knaneiipona. 3akon J[lanbToHa. HM3ompoueccsl B
UJ€aIbHOM Tra3e C MOCTOSHHBIM KOJIMYECTBOM BelllecTBa. ['paduyeckoe mpencTaBlieHUE
M30IPOLIECCOB: U30TEpMa, U30X0pa, n300apa.

TexHuyeckue ycTpOHCTBA M MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThI, TOKA3bIBAIOLIME JUCKPETHOE CTPOCHHE BellecTBa, (oTorpaduu MOJEKYI
OPraHUYECKUX COCTMHEHUMN.

OmnbITel 110 MU Py3un KUIAKOCTEH U ra30B.

Mogenb OpOyHOBCKOTO TBUKEHHUS.



Mogaens onbita IlITepHa.

OneIThI, JOKAa3bIBAOLIKE CYIIECTBOBAHUE MEXMOJIEKYIISIPHOTO B3aUMOECHCTBUS.

Mopens, HILTIOCTPUPYIOIIAs TPUPOY AABJIEHU ra3a Ha CTEHKHU COCY/Ia.

OMnBIThI, WTIOCTPUPYIOLINE YPABHEHUE COCTOSIHUS UICATIBHOTO ra3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

Onpenenenne mMacchl BO3Ayxa B KJIACCHOM KOMHATe€ Ha OCHOBE M3MEpPEHUH 00bEMa
KOMHATBI, JABJICHUS U TEMIIEpATyphl BO3AyXa B HEl.

HccenenoBanne 3aBUCUMOCTH MEKTy TTapaMETPaMU COCTOSIHHS Pa3peKEHHOTO rasa.

Tema 2. Ocnosvl mepmoouHamuku

TepMmoanmHamMuueckas cucteMa. BHyTpeHHsI S3HEPTUsl TEPMOANHAMUYECKON CUCTEMBI
u crnocoObsl €€ uzMeHeHus. KonudecTBOo TemnoTrel M padora. BHyTpeHHsst 3Heprus
OJIHOATOMHOTO HJI€aJIbHOr0 raza. Buabl Temionepenayu: TEIONPOBOJHOCTb, KOHBEKLIUA,
U3JIlydyeHue. YAenbHas TEIJIOEMKOCTh  BemlecTBAa. KOIMYECTBO  TEIJIOTHI P
TeIIonepeaaye.

[Tonsitue 06 annadatHom mpoiiecce. [lepBoiit 3akoH TepMoauHaMuku. [Ipumenenue
NEPBOr0 3aKOHA TEPMOJIMHAMUKH K U3ompoleccaM. ['paduueckas nuaTepnperanus padboThl
rasa.

Bropoii 3akon TepMoauHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeroBble Mamuubl. [IpUHIUNBL ASHCTBUS TEIMJIOBBIX MamuH. [IpeoOpazoBaHus
SHEPruu B TEIJIOBBIX MamnHaX. KoappuuueHT noae3Horo neMcTBUs TEIIOBOM MaIllUHBI.
[uxkn KapHo u ero kodQQUIMEHT MOJIE3HOTO JEUCTBUSA. DKOJIOTHYECKHE MPOOIEMBbI
TEIJIO3HEPIeTUKHU.

TexHuyeckue ycTpoilCTBa M MPAKTUYECKOE MPUMEHEHUE: JABUTATEIb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAWIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTPEHHEN PHEPTUM TeJia MPU COBEPILICHUN Pa0OThI: BBUIET MPOOKU U3
OYTBUIKH TI0]T IEHCTBUEM CXKATOTO BO3/lyXa, HarpeBaHue dGupa B JIATYHHOU TPyOKe MyTEM
TpeHUsl (BUACOIEMOHCTPALIUS).

M3MeHeHne BHyTpEHHEN SHEPruM (TeMIlepaTypbl) Tela IpH TeIioneperaye.

OnsIT M0 a1abaTHOMY PACHIMPEHHIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopaenun mnapoBoil TypOWHBI, JBUTATENsl BHYTPEHHErO CroOpaHuUs, PEaKTHUBHOIO
JIBUTATEJIS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3mepenue yaenpHON TENI0EMKOCTH.

Tema 3. Azpecamnwie cocmoanus éewjecmea. Pazosvie nepexoonl

[lapooOpa3oBanue u KoHjeHcauus. Mcnapenwe u kumenuwe. AOCOJIOTHAS U
OTHOCUTENIbHAA  BJIAXHOCTh BO3Ayxa. HaceimeHHbld mnap. YOenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPhl KUTICHUSI OT 1aBJICHUSI.

Teépnoe Tteno. Kpucraimnumyeckue u amopdHble Tena. AHU30TPONUS CBONCTB
kpuctaiuioB. Kuakume kpuctamibl. CoBpemeHHble MaTepuanbl. [linaBineHue wu
KpUcTayu3aIus. Y AefbHas TerioTa miasienus. Cyonumarusi.



VYpaBHeHME TEIIOBOTO OanaHca.
TexHuyeckue yCTpoMCTBA U IIPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U IICUXPOMETD,

KaJIOpUMCTpP, TCXHOJIOTHUH IIOJIYUYCHHA COBPCMCHHBIX MATCPpHAJIOB, B TOM YHCIIC
HaHOMATCPHUAJIOB, U HAHOTCXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILICHHBIX TTAPOB.

Kunenue npu moHW>KEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.

HaOmronenne HarpeBaHus U IUIABJICHUS KPUCTALTMYECKOTO BEIlIeCTBRA.
JleMoHCTpalus KpUCTaioB.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomuol

N3mepeHre 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznen 4. JaekTpoauHaMHUKAa

Tema 1. Inexkmpocmamuxa

OJIeKTpU3alus TeNl. JJIEKTPUYECKUU 3apsan. J(Ba BUIA JIIEKTPUYECKHX 3aAPS/IOB.
[IpoBOAHUKH, IUAIEKTPUKA W TMOIYNPOBOJHUKHU. 3aKOH COXPAHEHHS HIIEKTPUUYECKOTO
3apsja.

B3anmopneiictBue 3apsnoB. 3akoH Kymona. TouyeyHbI 3HEKTpUYECKUN 3apsii.
DnekTpudeckoe mnosie. Hanpssk€HHOCTh AeKTpuueckoro notis. [IpuHuun cyneprno3uiuu
AJIEKTpUUYECKUX noJiel. JInHuu HanpsHKEHHOCTHU ANEKTPUUYECKOTO TOJIS.

Pabora cun anekrpocratnueckoro mojis. IloTeHnuman. Pa3HOCTh MOTEHIHMANOB.
[IpoBOAHUKM W JUANEKTPUKUM B  DJIEKTPOCTATHUYECKOM moiie. JludnekTpuyeckas
MPOHUIIAEMOCTb.

OnekTpoéMKocTh.  KoHaeHcatop. ONEKTPOEMKOCTh  IUIOCKOTO  KOHJIEHCATOpa.
DHeprus 3apsSKEHHOT0 KOHIEHCATopA.

TexHuueckne  yCTpoOHCTBA M MPAKTUYECKOE  MPUMEHEHUE:  3JIEKTPOCKOI,
IIEKTPOMETP, DIEKTPOCTATHUECKAS 3aINTa, 3a36MJICHHUE JIEKTPONPUOOPOB, KOHIEHCATOP,
KOIIMPOBAJIbHBIN aIlapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOWCTBO U MPUHIHUII IEUCTBUS 3JIEKTPOMETPA.

B3aumopercTBre HaANEKTPU30BaHHBIX TEI.

DJIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEI.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTAaTHYECKAs 3alIUTA.

JIM3AEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH ILJIOCKOTO KOHAEHCATOpa OT IUIOMIAAUA IJIACTHH,
pacCTOAHUS MEXKIY HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHyKEHHOT0 KOHAEHCATopa.

Yuenuueckuii saxcnepumenm, nabopamopvie pabomul

N3mepenne 2neKTpOoEMKOCTH KOHIEHCATOPA.



Tema 2. Ilocmosannwiii 21ekmpuyeckuii mok. Toku ¢ paznuunvix cpeoax

DNEeKTPUYECKU TOK. YCJIOBUSI CYIIECTBOBAHUS 3JIEKTPUUECKOro TOKa. VICTOUHUKH
Toka. Cuna Toka. [IocTOsSIHHBIN TOK.

Hanpsbxenune. 3akon OMa 7151 ydacTKa LETH.

OIEKTPUYECKOE  CONMPOTHUBJIEHUE.  YIEIbHOE  CONPOTHBJIECHHUE  BELIECTBA.
[TocnenoBaTenbHOE, MAPALICIIBHOE, CMEIIAHHOE COCTMHEHNE MPOBOIHUKOB.

PaGota anexrpudeckoro Ttoka. 3akoH J[kxoyns—JIenna. MOIHOCTh 3IEKTPUUECKOTO
TOKa.

DNEKTPOJABMXKYIAsA CHUJIA M BHYTPEHHEE COINPOTUBIICHHE HCTOYHUKA TOKAa. 3aKOH
Owma a1 MoMHOM (3aMKHYTOM) AyiekTpuueckoi renu. KopoTkoe 3aMmbikaHue.

DNeKTpOHHAsT TMPOBOJUMOCTh TBEPJBIX METAIIOB. 3aBUCUMOCTH CONMPOTHUBIICHUS
METAJIJIOB OT TemmepaTypbl. CBEpXIpOBOIUMOCTb.

DIEeKTpUYECKUU TOK B BakyyMe. CBONCTBA JIEKTPOHHBIX ITYYKOB.

[TomympoBoguuku. CoOCTBEHHAss U TPUMECHAs! MPOBOJUMOCTD IOJIYNPOBOJIHUKOB.
CoiictBa p—n-niepexoja. [1oaynpoBoAHUKOBBIE PUOOPHI.

DJIEKTPUYECKHUN TOK B PACTBOPAX U PACIIaBaX 3JIEKTPOJIUTOB. DIIEKTPOIUTAYECKAS
JTACCOLMALINS. DIIEKTPOIIHU3.

OneKkTpuueckuid TOK B Tazax. CaMOCTOSITEIbHBIM W HECAMOCTOSITEJIbHBINA pa3psi.
Mounus. [1na3ma.

TexHuyeckue yCcTpoNCTBa U TMPAKTUYECKOE NMPUMEHEHHE: aMIepMETp, BOJIBTMETD,
peocTar, UCTOYHUKHU TOKa, DJICKTpOHArpeBaTelIbHbIE MPUOOPHI, SJIEKTPOOCBETUTEIHHBIC
pUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN TUOI, TEPMUCTOPHI U POTOPE3UCTOPHI,
MOJIYTIPOBOJHUKOBBIN IHO/I, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepeHure Cuiibl TOKa U HaIMPSHKEHUS.

3aBUCHUMOCTh CONMPOTUBJICHUS WIMHAPUUECKUX MPOBOJIHUKOB OT JJIMHBI, TUIOMIATN
MONEPEYHOr0 CEYEHUs U MaTepuaa.

CmenanHOE COeIMHEHUE TPOBOHUKOB.

[Ipsmoe  u3MepeHue  SJIEKTpoABMXKYIIEM  cwibl.  KopoTkoe — 3aMbIKaHUE
raJlbBAaHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO COMIPOTUBIICHUS.

3aBUCUMOCTh COTIPOTUBJICHUSI METAJIJIOB OT TEMIIEpPaTypPHhl.

[IpoBOAMMOCTE JIEKTPOJIUTOB.

HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.

OIHOCTOPOHHSISI TPOBOIUMOCTH JAMO/IA.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHne cMEemaHHOro COEIMHEHUSI PE3UCTOPOB.

N3mepeHue H3IIEKTPOABUKYILEH CHUJIbI MCTOYHMKA TOKA U €ro BHYTPEHHErO
CONPOTHUBJICHUS.

HabGmrogenue snekrposnusa.

MexnpeaMeTHbIe CBSI3H



N3yuenne kypca ¢pusuku 6a30Boro ypoBHs B 10 kjacce OCyLIECTBISIETCS C Y4ETOM
COJIepKaTeNbHBIX MEXIIPEIMETHBIX CBS3€M C KypcamMH MaTeMaTUKH, OMOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemmnule nonsamusi, CBI3aHHBIE C U3YUYEHUEM METOJ0B Hay4YHOTO TIO3HAHMS:
SIBJICHUE, HAy4HBIN (hakT, TUIoTe3a, (pusnueckas BEIUUYUHA, 3aKOH, TEOpUs, HaOIIOICHNUE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHWH, JMHEHHas (QyHKUMs, mnapadona,
runepOosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIIMU: CHHYC, KOCHHYC,
TAQHI'€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI U HX
IPOEKILIMU Ha OCH KOOPAMHAT, CJI0)KEHNUE BEKTOPOB.

buonocus: mexaHmdeckoe MABUKEHUE B JKMBOM mpupoae, auddysus, ocMoc,
TEIJIOOOMEH JKUBBIX OPraHu3MoOB (BUIbI TEIUIONEpPENayd, TEIIOBOE PaBHOBECHUE),
AIIEKTPUYECKUE SIBICHUS B )KUBOU MPUPOJIE.

Xumusi: JDUCKPETHOE CTPOCHME BEILECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb
BEIIECTBAa, MOJISIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, KHUJIKOCTEH U ra3os,
AIIEKTPUYECKUE CBOMCTBA METAINIOB, MJIEKTPOIUTHYECKAs AUCCOLIMALIMS, TalbBaHUKA.

l'eocpagpus: BnaxXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHHE JBUKEHHM C HCIOJIb30BAHUEM MEXAHU3MOB, YUET
TPeHUsI B TEXHUKE, MOJIIUIHUKH, MHCIOJIb30BAHME 3aKOHA COXPAHEHUS HMITYJbCa B
TEeXHUKE (pakeTa, BOJOMET WM JAPYTUE), JBUraTeNb BHYTPEHHETO CTrOpaHMs, MapoBas
TypOuHa, OBITOBOM XOJOIWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUHU MOJTYYCHHUS COBPEMEHHBIX
MaTepuaioB, B TOM YHKCIE€ HAHOMATEpUaJOB, U HAHOTEXHOJOTHH, JJIEKTPOCTATUYECKas
3aIlnTa, 3a3eMJICHUE 3JIEKTPONIPUOOPOB, KCEPOKC, CTpYHHBIN MIPUHTED,
3JIEKTPOHArpeBaTeNbHbIE PUOOPHI, FTEKTPOOCBETUTEIbHbIE IPUOOPHI, FAJIbBAHUKA.



Conep:xanue o0yueHust
11 KUIIACC

Pa3znesn JiekTpoauHamMuka
Maznummnoe none. I1eKmpomMazHUmMHAAL UHOYKYUA

[TocrossHHbIE MarHuThl. B3auMojelcTBHE MOCTOSHHBIX MarHuToB. MarnutHoe mnosie. Bekrtop
MarHuTHOM WHAYKIUU. [IpUHIUI Cyneprno3uuud MarHUTHBIX MOJield. JIMHUKM MarHUTHONW HMHAYKIUU.
KapTuHa nuHMil MarHUTHOM MHIYKIIMU TOJIS IOCTOSSHHBIX MarHUTOB.

MarnuTtHoe 1oJsie MpOBOAHUKA ¢ TOKOM. KapTuHa JMHUN MHIYKUUM MArHUTHOTO MOJIS JUIMHHOTO
MPSMOr0 MPOBOJIHUKA M 3aMKHYTOTO KOJIBIIEBOIO IPOBOJHMKA, KATYIIKU ¢ TOKOoM. OmbIT Dpcrena.
B3aumoneiicTBre NpOBOIHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HalpaBJICHHE.

Cuia Jlopenna, €€ Moayinb M HampaBieHHE. J[BHKeHHE 3apsDKEHHOM YacTHIBI B OJTHOPOIHOM
MarHuTHOM noJjie. Pabora cuisl JlopeHiia.

SlBneHune  smekTpoMarHuTHOM — mHAyKuuu.  [loTOk ~ BekTOpa  MarHMTHOM  MHIYKLIHH.
DIEKTPOABMKYILAS CUJIA UHIYKIIMU. 3aKOH 3JIEKTPOMarHuTHOU uHaykiuu dapayes.

BuxpeBoe snektpuueckoe moje. DIeKTPOABUKYINAS CUjla HHAYKIIUUA B MPOBOJIHUKE, IBIKYIIEMCS
MOCTYIATEIbHO B OJTHOPOJJHOM MarHUTHOM IIOJI€.

[TpaBuio Jlenna.

NHayKTUBHOCTD. SIBICHHE CAMOUHIYKIIMH. DJIEKTPOIBMKYINAS CHJIa CAMOUHIYKITUH.

DHeprusi MarHuTHOTO TOJIsl KATYIIKUA C TOKOM.

DJIEKTPOMarHuTHOE TOJIE.

TexHu4eckue yCTpoHCTBA U MPAKTUYECKOE TPUMEHEHUE: TTOCTOSHHBIE MAarHUTHI, JIEKTPOMArHUThI,
AJIEKTPOJIBUTATENb, YCKOPUTEIU JIEMEHTAPHBIX YaCTHUIl, MHAYKIIMOHHAS TI€Ub.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE ANEKTPOHHOTO MTy4YKa MarHUTHBIM I1OJIEM.

JluHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3anmopeiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[evictBue cuiibl JIopeHI1a Ha MOHBI JJIEKTPOJIUTA.

SIBneHre ANeKTPOMarHUTHON WHIYKITUH.

ITpaBuio Jlenna.

3aBUCHMOCTBD AJIEKTPOJIBIKYIIECH CHIIBI HHAYKIIMH OT CKOPOCTH U3MEHEHHUS MarHUTHOTO TTOTOKA.

SIBneHre caMOMHIYKIUU.

Yyenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3yuenne MarHuTHOTO TOJISI KATYIIKHA C TOKOM.

WccnenoBanue neCTBUS TOCTOSTHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue siBJICHUS JIEKTPOMATHUTHON MHAYKIUH.

Paznesn Kose0anus v BOJIHBI
Mexanuueckue u 31eKMPOMAZHUMHbBIE KOJ1COAHUS

Konebarenbnas cucrema. CBOOOMHBIE MeXaHW4Yeckue KojebaHus. ['apMoHHMYECKHE KOJICOaHWS.
[lepuon, vactota, ammnutyaa u Qasza konebanuid. [IpyKuHHBIN MasTHHUK. MaTeMaTHUECKUN MasTHUK.
VYpaBHeHHe rapMoHHUecKUX KosneOanuil. [IpeBpaiiienue sHeprun Mpu rapMOHUYECKUX KOIeOaHUsX.

KoneGartenbubiii  koHTyp. CBOOOIHBIE  AJIEKTPOMAarHUTHBIE  KOjleOaHUS B HA€aIbHOM
K0JICOATEIbHOM KOHTYpe. AHAIOTHA MEXIYy MEXaHHMYECKUMH M 3JCKTPOMAarHUTHBIMU KOJICOAHUSMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPTUU B HJICATbHOM K0JIeOaTeIbHOM KOHTYpE.



[IpencraBinenne O 3aTyXamOMMUX KoleOaHUSX. BBIHYXKICHHBIE MEXaHUYECKHUE KOJCOAHMS.
Pe3onanc. BeiHyXA€HHBIE JIEKTPOMAarHUTHbBIE KOJIEOaHMUS.

[lepemennbii TOK. CHHYCOMIANbHBIA MMEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOIO0 TOKa.
AMIUTUTYAHOE U IEUCTBYIOIIEe 3HAUCHUE CUIIbI TOKA U HAIPSKEHHUSI.

Tpancopmarop. IlpousBoncTBo, mepegaya U MHOTpeOJIeHHME  3JIEKTPUYECKON  DHEPrum.
OKOJIOTUYECKHE PUCKU IIPU IPOU3BOJCTBE 3JIEKTpOo3HEprun. KynbTypa nCnonb30BaHus JIEKTPOIHEPIUU
B [TOBCE/IHEBHOM JKHU3HH.

TexHuyeckue yCTpOWCTBa U MPAKTUYECKOE MPUMEHEHHUE: JIJIEKTPUUYECKHI 3BOHOK, T€HepaTop
MEPEMEHHOT0 TOKa, TMHUU JJIEKTponepeay.

Jlemoncmpayuu

HccnenoBanne mnapamMeTpoB KoyieOaTENbHOM CHCTeMBbl (NMPYKUHHBIA WM MaTeMaTHUYeCKHUI
MasITHHK).

Habmroienue 3aTyxaronux KoiaeOaHuil.

HccnenoBanue cBONCTB BbIHYX/IEHHBIX KOJI€OaHUH.

HabGmonenue pezonanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

OcrumorpaMmbl (3aBUCUMOCTH CHIIBI TOKA M HANPSHKEHUSI OT BPEMEHH) ISl DJIEKTPOMArHUTHBIX
KOJICOAHUH.

Pe3onanc mnpu mocnenoBaTENbHOM COEIMHEHUU PE3UCTOpa, KaTYHIKM MHIYKTUBHOCTU M
KOHJICHCATOPA.

Monenb TUHUY SIEKTPOIIepeIadH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

HccnenoBanue 3aBUCUMOCTH MEPHOJA MajbIX KOJeOaHU rpy3a Ha HUTU OT JUIMHBI HUTU U MaccChl
rpysa.

HccnenoBanne NepeMEHHOrO0 TOKAa B LIENM U3 IOCJIENOBATEIbHO COEAMHEHHBIX KOHIEHCATOPA,
KaTyILIKH U PE3UCTOpa.

Mexanuueckue u 31eKMpPOMAZHUMHbBLE 80IHbL

Mexanudeckue BOJIHBI, ycaoBus pacnpoctpanenus. [lepuoa. CKopocTs pacnpoCTpaHEeHUs U JIJIMHA
BoutHEL. [lonepeunsie u mpoaonbHbIE BOMHBEL. HTepdepeHtus u nudpakiius MEXaHH4eCKUX BOJH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

ONEeKTpOMarHUTHbIE BOJIHBL. Y CJOBHS M3JIy4eHMs] DJIEKTPOMArHUTHBIX BOJH. B3aumHas
opueHTanus BekTopoB E, B, V B anekrpomarnuTHO# BonHe. CBOHCTBa SJEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, TpeloMiieHue, noyspusanus, audpakuus, uaTepdeperus. CKOpoCcTh IIEKTPOMATHUTHBIX
BOJIH.

[[Ixana smekTpoMarHuTHHIX BOJTH. [I[pruMeHeHHEe STIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuaeHus. Paanonokamnusi.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpeibl.

TexHuueckue yCTpOHCTBAa U MpPaKTHUYECKOE MPUMEHEHHE: MY3bIKaJlbHble HHCTPYMEHTHI,
yIbTPa3ByKOBasi JUarHOCTHKA B TEXHUKE W MEIUIMHE, pajap, paJluoNpuEMHUK, TEIEBU30p, aHTCHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

O06pa3oBaHue U pacIpOCTpaHEHUE TOMEPEUHBIX U MPOI0JIbHBIX BOJH.

KoneoG:mromeecs Teno Kak HCTOUYHUK 3BYKa.

HaGnronenue oTpakeHus U IPETOMIICHUST MEXaHUYECKUX BOJTH.

Habmonenue narepdepeHnn 1 1uppakiind MEXaHUYECKHX BOJIH.

3BYKOBOI pe30HAHC.

HabGnronenue cBs3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYOW M YaCTOTOM KoJieOaHUH.



HccnenoBanue CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPaKEHHE, MpEIOMIICHUE, MOJIsIpU3alius,
nudpakuus, “HTepdepeHIus.

Onmuka

I'eomeTpuyeckas onrtuka. IIpsMonuHeiiHOe pacrpocTpaHEHHE CBETa B OJHOPOJIHOW cpexae. Jlyu
cBera. ToYeUHbIl HCTOYHUK CBETA.

OTtpaxeHue cBeta. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300paKeHUH B IIIOCKOM 3epKalie.

[Ipenomnienue cBeTa. 3aKOHBI TpeIOMIICHUS cBeTa. AOCONIOTHBIA MMOKa3aTedb MHPeIOMIICHUS.
[Tonnoe BHyTpeHHEe oTpaxeHue. [IpeenbHplil yrosl OJIHOr0 BHYTPEHHETO OTPAKEHHUS.

Hucniepcus cera. CrioxkHBIN cocTaB Oenoro cBera. L[Ber.

Cobuparomue u paccenBarolie TuH3bL. ToHkas nuH3a. POKYCHOE PacCTOSHUE U ONTUYECKas CUIIa
TOHKOH JH3BL. [locTpoenune n3o0pakeHuii B COOMPAIOIINX U paccenBaroNuX JnH3ax. DopMysa TOHKOH
JIUH3bL. Y BEIUYECHHE, 1aBAEMOE JTUH30M.

[Ipenenbl IpUMEHUMOCTH T€OMETPUUECKOM ONTHUKH.

BonnoBas ontuka. MaTepdepennus cBera. KorepeHTHbIE HCTOYHHWKHU. Y CJIOBHSI HAOIIOIACHHS
MaKCUMyMOB W MHHHMYMOB B HWHTEPPEPCHIIMOHHONW KapTUHE OT JBYX CHH(A3HBIX KOTEPCHTHBIX
HMCTOYHHUKOB.

Hudpaxus ceeta. Judpakuuonnas pemeérka. YciaoBue HaOIOICHUS TJIABHBIX MAaKCUMYMOB TpH
NaJICHUA MOHOXPOMATHYECKOTO CBETa Ha JUPPAKITMOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHuueckue YCTpOHCTBA W MPAaKTHUECKOE MPUMEHEHHe: OdKH, Jymna, (oToammapar,
MPOEKIIMOHHBINA ammapar, MHUKpPOCKOI, TEJIECKON, BOJOKOHHAs ONTHKA, AU(PPAKIHOHHAS pEIIETKa,
HOJISIPOU /.

Jlemoncmpayuu

[TpstmonuHEHOE pacipocTpaHeHne, OTpakeHre U mpenoMieHne cBeta. Onruueckrue mpuoopsI.

[TonHoe BHyTpeHHEe oTpaxeHue. MoJieab CBETOBOAA.

UccnenoBanue CBOMCTB N300paKEHHM B JIMH3aX.

Mopenu MEUKpOCKOIa, TEJIECKOIA.

Habmronenue naTepdepeHnnn cera.

HaGnronenue nudpakuuu caera.

Habmronenue qucniepcuu certa.

[Tomy4yenue cekTpa ¢ MOMOIIBIO PU3MBL.

[Tomryuenue ciekTpa ¢ MOMOIIBIO TU(PPAKIIMOHHON PEHIETKY.

Habmronenue nonsipusaiuu cBera.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

W3mepenue nokaszaresns IpeJoMIICHUS CTEKIIA.

HccnenoBanue CBONCTB M300pakKeHU B JTHH3AX.

HabGmronenue aucnepcuu cera.

Pazgen OcCHOBBI ClIEHAIBHON TEOPUH OTHOCUTEJIbHOCTH
['paHunbl  OPUMEHUMOCTH — Kjlaccuuecko MexaHuku. IlocTtymarel cnenuanbHOM — Teopuu
OTHOCUTCIIbHOCTU: WHBAPUAHTHOCTL MOAYJIA CKOPOCTU CBCTA B BAKYYMC, INPUHIUIT OTHOCHTCIBHOCTU
OWHIITENHA.
OTHOCUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JICHHE BPEMEHH U COKpAILlEHUE ITTHHBI.
OHeprus U UMIYJIbC PEISATUBUCTCKON YaCTHILIBI.
CBs13b MaccChl € SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHUIIbl. DHEPTHUs IOKOSL.



Pasznen KBanroBas ¢pusuka
Dnemenmovl KGAHMOBOU ONMUKU

®oronsl. Dopmyna [Inanka cBs3u sHepruu GOTOHA C €ro YaCTOTOW. DHEPTrUs U UMIYJIbC POTOHA.

OtkpeiTue u uccnenoBanue ¢orodddexra. Ompitel A. I'. CroneroBa. 3akonsl (ororddexra.
VYpaBuenue Diinmreiina i poroaddexra. «Kpacnas rpannna» Gororddexra.

Hasnenue ceera. Onbrtel [1. H. JIeOenera.

XUMHAYECKOE IEUCTBUE CBETA.

TexHuuyeckue ycTpoicTBa U MpakTUUYECKOe NMpUMEHEHHe: (HOTOIIEeMEHT, (POTONATUUK, COTHEUHAS
Oarapesi, CBETOAHO/I.

Jlemoncmpayuu

DoTo3deKT Ha YCTAaHOBKE ¢ IMHKOBOH TJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

CBeToaHoI.

Conneunas Oarapes.

Cmpoenue amoma

Monens aroma Tomcona. OnbiTel Pesepdopna mo paccesnuto o -uactull. [Imanerapuas monenb
atoma. [loctynatel bopa. U3nyuenue u mornomenre (pOTOHOB MpU MEPEXOJe aToMa C OJHOTO YPOBHS
SHEepruu Ha Apyroil. Bunasl ciekTpoB. CrekTp ypoBHEN 3HEPIHH aToMa BOJOPO/JIa.

BousiHoBsie cBolicTBa yactull. Bosnbl ne bpoinsa. KopnyckyiisipHO-BOJIHOBOM Tyau3M.

CHOHTaHHOE U BBIHYKJEHHOE U3JIyYEHUE.

TexHUYecKue yCTPOHCTBA M MPAKTUUYECKOE MPUMEHEHHE: CIEKTPAIbHBIN aHalu3 (CHEKTPOCKOMN),
Ja3ep, KBAaHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Monens onbita Pezepdopaa.

Omnpenenenne JUIMHBI BOJIHBI J1a3epa.

Habmronenne nuHelyaThIX ClIEKTPOB U3ITYUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

HaGnronenue nuHeyaToro crekrpa.

Amomnoe a0po
OKCTIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOKHOCTh CTpoeHUs sapa. OTKPBITHE pPaJHOaKTUBHOCTH.
OmnswiTel Pesepdopna mo ompeneneHuio cocraBa pagroakTUBHOTO u3inydeHus. CBolicTBa anb(da-, Oera-,
raMma-u3JydeHus. BausHue paanoakTUBHOCTH HA KUBBIC OPTaHH3MBI.

OTtkpeiTHE TpoTOHA U HeWTpoHa. HykiionHas monens siapa I'eiizenOepra—lBanenko. 3apsa spa.
MaccoBoe uncino aapa. U3o0Tomsl.

Anbda-pacnaa. DJIEKTpOHHBIH M TO3UTPOHHBIM Oera-pacman. [‘amma-u3nydeHue.
paZoaKTUBHOIO pacnaja.

DHeprus CBS3U HYKJIOHOB B sifjpe. S nepHblie cuibl. JlegekT Macchl spa.
S nepHbie peakuuu. JleneHue u CUHTE3 AEp.

3akoH

SAnepubiii peaktop. TepmosinepHbiii cunTe3. IIpoGneMbl W MEPCHEKTHUBHI SIEPHOM SHEPTETHKH.
OKOJIOTUYECKHE ACTIEKTHI SIIEPHON IHEPTETUKHU.

DneMeHTapHbIe YacTUlbl. OTKPBITHE O3UTPOHA.
Mertonbl HaOMIOEHNS U PETUCTPALIMH YIEMEHTAPHBIX YACTHII.
OyHnaMeHTaIbHbIE B3auMoAecTBUs. EAMHCTBO (hrn3nyeckoit KapTHHBI MHpa.

TexHu4eckue yCTpOMCTBA U MPAKTHUYECKOE IPUMEHEHHE: JO3UMETpP, Kamepa BuibCcoHa, snepHbIit
peakTop, aToMHas 6omoa.

Jlemoncmpayuu
CuéTyuK HOHU3UPYIOLIUX YACTHUII.



Yuenuueckuii sxcnepumenm, rabopamoprule pabomul
HccnenoBanue TpeKoOB 4acTHIL (TI0 TOTOBBIM (oTorpadusm).

Pa3nes Di1eMeHTBbI ACTPOHOMMHU M ACTPOPU3UKH

Oranbl pazBuTHs acTpoHOMUU. [IpUKiagHOe U MUPOBO33PEHYECKOE 3HAYCHUE ACTPOHOMUMU.

Bun 3Bé3aHoro HeOa. Co3Be3ausi, spKue 3BE3/bI, INIAHETHI, KX BUANMOE ABHKCHUE.

Conneunas cucteMa. Connue. ConHeuHass akTUBHOCTh. Mctounuwk sHepruv CosiHIIA U 3BE3.
3BE311bI, UX OCHOBHBIE XapaKTEPUCTHKHU. JlMarpamMma «CHEKTpaJbHBIM KJIACC — CBETUMOCTBY». 3BE3/bI
[JIABHOM  MOCIEAOBATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTb» JUId 3BE3  TIJIABHOU
nocJyeoBaTeabHOCTH. BHyTpeHHee crpoenue 38€311. CoOBpeMEHHBIE TPEACTABICHUS O IPOUCXOKACHUH U
sBosmtonMy CoJtHIA U 3BE3/]. DTambl )KU3HU 3BE3]L.

Mneunsiii Ilyte — nHama ['anaktuka. Ilonoxenune u nwxenne ConHua B ['anmaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapel. UEpHbIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmupenue Beenennoil. 3akon Xa0O6ma. PazOeranue ramaktuk. Teopus bonbiioro
B3phIBa. PenukroBoe m3imyuenue. MacmrabHas cTpykrypa Beenennoid. MeraraiakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HaGnronenus HEBOOPYXKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKCHUN s
OTIpE/ICIICHUS TTOJIOKCHHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC co3Be3nus CeBepHOTo
MOJIyLIapUsl U SIPKUE 3BE3/BI.

Habmonenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0maroniee NOBTOPeHUE

Ponp ¢u3mku U acTpOHOMHUM B DKOHOMHYECKOM, TEXHOJIOTMUECKOM, COIMAIbHOM M ITUYECKOU
cdepax AesITeNFHOCTH YEIIOBEKa, POJIb U MECTO (PU3UKH M ACTPOHOMHUH B COBPEMEHHOW HAyYHOU KapTHUHE
MUpa, posib GU3NYECKON TeopuH B (JOPMUPOBAHUU MPEACTABICHUIN 0 (HU3MUECKOI KapTHHE MUPA, MECTO
bu3NYeCcKON KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX E€CTECTBEHHO-HAYYHBIX MPEICTABICHUM O
PUPOJIE.

Me:xnpeamerHbie CBA3U

Wzyuenne xkypca ¢usuku 0azoBoro ypoBHS B 11 Kimacce ocymiecTBisercs ¢ y4€ToM
COJIEpKATENBHBIX MEXKIPEIMETHBIX CBS3€H C KypcaMHU MaTeMaTHUKH, OMOJOTHUH, XMMHUH, reorpaduu u
TEXHOJIOTHH.

MeoicnpeOmemnuvle nouwsimusi, CBS3aHHBIE C M3y4YEHHEM METOJIOB HAYYHOTO TO3HAHMWS: SIBIICHUE,
Hay4yHbId (akT, TUNOTe3a, (GU3MYECKas BENUYHMHA, 3aKOH, TEOpHs, HAONIOJCHUE, DKCIEPUMEHT,
MOJICIUPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: penieHUE CUCTEMbl YpPaBHEHHUH, TPUTOHOMETpUUYECKHEe (QYHKIIMH: CUHYC, KOCHHYC,
TAHI€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKAECTBO, BEKTOPHl M HX MPOEKIUU Ha OCHU
KOOpJMHAT, CIOKEHHWE BEKTOPOB, IMPOU3BOJAHBIC DJIEMEHTAPHBIX (YHKIMA, TMPU3HAKH TOAOOUS
TPEYTOJIbHUKOB, OTIpe/IeJICHUE TUTOMIAAN TUIOCKHUX (GUryp u o0béMa Ted.

buonoeus: snexTpuveckue SBICHUS B JKHBOW MPUPOJE, KoJjeOaTelbHBbIC IBWKEHUS B JKHUBOU
PUPOJIE, ONITUYECKUE SIBJICHUS B KUBOM NPUPOJE, NEHCTBUE paArallii Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAUIMUECKasi CTPYKTypa TBEPABIX TeJl, MEXaHU3MBbI
00pa3oBaHus KPUCTATUIMYECKON PEIIETKH, CIICKTPAIbHBIA aHAJTU3.

l'eocpaghus: MarHWTHBIE TONMIOCA 3€MJIM, 3aJ€KU MArHUTHBIX pyHd, (GOTOChEMKA 3eMHOU
MOBEPXHOCTH, IPEICKA3AHUE 3EMIICTPICCHHUIA.

Texnonocus: NUHUM DIIEKTpOIlepeAayd, TEeHEpaTop NEPEMEHHOr0 TOKa, 3JIEKTPOBUTATENb,
WHIYKIIMOHHAsT Te4Yb, pajgap, paaduonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-mneus,
MPOEKIIMOHHBIN amnmnapar, BOJOKOHHAs ONTHKA, COJTHEYHAst OaTapes.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

OcBoenue yueOHOro mpeaMera «®dusnka» Ha ypoBHE CpeAHEro oOmero odpazoBaHus (06a30BbIi
YPOBEHB) JOHKHO 00ECIICUUTh JOCTUKCHHUE CIICAYIONINX JTHYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE pe3yNbTaThl OCBOCHHS YueOHOTro npeamera «Du3ukay 0IKHBL OTpaXaTb TOTOBHOCTD
U CIIOCOOHOCTh 00YYarOIIUXCsA PYKOBOACTBOBATHCS C(OPMHUPOBAHHON BHYTPEHHEH MO3UIMEN JIMYHOCTH,
CUCTEMOM LIEHHOCTHBIX OpPHUEHTAlUd, TMO3UTUBHBIX BHYTPEHHUX YOEXJECHUH, COOTBETCTBYIOIIMX
TPAJMLIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIECTBa, pAaCIIMPEHHE >XU3HEHHOTO OIbITa U OIBITA
JESTENIbHOCTH B MPOIECCE pealin3alliil OCHOBHBIX HaNpaBlICHUI BOCIIUTATENLHON AEATEIbHOCTH, B TOM
YHCJIE B YaCTH!

1) rpazkiaHCcKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh TPAXKIAHCKON MO3UIMH OOYYaromIerocsi Kak aKTUBHOTO M OTBETCTBEHHOTO
YJieHa POCCUIICKOro 00I1IecTBa;

IPUHITHE TPAJTULUOHHBIX 00IEUETIOBEUECKUX TYMAaHUCTHUECKUX U IEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO JIEATEIbHOCTh B MHTEPECAX I'PAaXAAHCKOIO 00IECTBA, y4aCTBOBATh
B CAaMOYIPAaBJIEHUHU B 00pa30BaTeIbHON OpraHU3aIiy;

yYMEHHUE B3aMMOJIEHCTBOBATh C COLMAIBHBIMU MHCTUTYTaMH B COOTBETCTBUM C UX (DYHKIMSIMH U
Ha3HAYEeHHEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NEATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OPMHPOBAHHOCTb POCCUHCKOM Ipax1aHCKOW UAEHTHYHOCTH, MaTPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIaM, JOCTHUKEHHSIM DPOCCHICKUX YUYEHBIX B
obnactu UMK U TEXHUKH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0O M IPUHHUMATh OCO3HAHHbBIE PEIIEHUs, OPUEHTUPYSICh Ha
MOpabHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B J€STEIbHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYas OSCTETHKY HAyYHOrO TBOPYECTBA, MPUCYILErO
¢duznyeckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS

UHTEpeC K pa3IM4yHbIM cdepam MpodhecCHOHATBbHON NeSTeNTbHOCTH, B TOM YHCIE CBSA3aHHBIM C
(GU3UKON W TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIM BHIOOp Oymymiel mpodeccuu W pean30BbIBAThH
COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTb M CHOCOOHOCTh K 0Opa3oBaHUIO W CaMOOOpa3OBaHUIO B 0OONAacTH (U3UKK Ha
MPOTSKEHUU BCEU KU3HU;

6) 9K0JIOrHY€eCKOr0 BOCITUTAHUS

c(OpPMUPOBAHHOCTh ~ JKOJIOTUYECKOW  KYJNbTYpbl,  OCO3HaHHE  IJIOOAJIBHOTO  XapakTepa
HKOJIOTHYECKUX MPobIIeMm;

IJIAHUPOBAHUE U OCYILIECTBJIIEHUE JEWCTBUM B OKPYKAIOLIEH Cpele Ha OCHOBE 3HAHUS LEJer
YCTOMYHMBOTO Pa3BUTHUS YETIOBEUECTBA;



pacIIMpeHUe OMbITa JACATSIBHOCTH DKOJIOTMYECKOW HANpaBJICHHOCTH HAa OCHOBE MMEHOIIUXCS
3HaHU 110 PHU3UKE;

7) HEHHOCTH HAYYHOT'O TIO3HAHMS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
du3nUecKoil HayKu;

OCO3HAHUE IIGHHOCTH HAYYHOH JESATEJIbHOCTH, TOTOBHOCTh B TMpPOIECCe H3y4YCHUS (QUIUKH
OCYIIECTBIISATH MPOCKTHYIO U HCCIIEA0BATENBCKYIO JCATEIILHOCTh MHINBHIYyaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/bHBIE YHMBePCAJIbHbIE YUeOHbIe AelCTBUS
ba3oBrble JJornyeckue 1eMCTBHA:
CaMOCTOSTENIbHO (DOPMYJIUPOBATh U aKTYaJIM3UPOBATh MPOOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
OIIPEIENATD LEIU ACATEIIBHOCTH, 3a1aBaTh [1apaMETPbl U KPUTEPUU UX TOCTHUKCHUS;
BBISIBIISITH 3aKOHOMEPHOCTH U IPOTHBOPEUHSI B PACCMAaTPUBAEMBIX (DU3HUYECKHX SIBICHUSX;
pa3zpabarbiBaTh IUJIaH pELIEHUs MpoOJeMbl C Y4ETOM aHajiM3a HMMEIOIIMXCS MaTepUalbHbIX U
HEMaTepHaJIbHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBBI B IEATEIBHOCTD, OLEHUBATh COOTBETCTBUE PE3Y/IbTATOB LEISAM, OLEHUBATH
PUCKH MOCIEACTBUMN AEATEIBHOCTH;
KOODAWHUPOBATh M  BBHINOJHATH pabOTy B  YCIOBUSIX  pPEAITBHOTO, BHUPTYaJbHOTO H
KOMOMHUPOBaHHOT'O B3aUMOJACHCTBUS;

Pa3sBUBATh KPECATUBHOC MBIIIIJICHUEC ITPU PCIHICHUUN )KU3HCHHBIX HpO6H€M.

ba3oBble uccienoBaTelbcKkme 1eiiCTBUSL:

BJA/JIeTh HAyYHOM TEPMHUHOJOTHEH, KIIOUEBHIMU TOHATUAMU U  METOJaMU
bu3nUecKoil HayKH;

BJIAJETh HAaBbIKAMHU Y4E€OHO-UCCIENOBATENLCKOW M MPOEKTHON NESITENIbHOCTU B
o0sactu (pU3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOHMCKY METOJI0B
penieHus 3a1a4 GU3NYECKOro CoAepKaHus, IPUMEHEHUIO PA3IMYHBIX METOJIOB TO3HAHUS;

BJIQ/IETh BUJIaMU JEATEIBHOCTH 10 MOJIYYEHHIO HOBOT'O 3HAHUS, €r0 UHTEPIPETAIIH,
npeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3JIMYHBIX YUYEOHBIX CHUTYyallUiX, B TOM YHUCIE MPH
CO3JIaHUU Y4EOHBIX TPOEKTOB B 001aCTH (PU3UKHU;

BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTyalM3MPOBaTh 3a/1auy, BHIJIBHUTATh
TUNoTe3y €€ pelleHus, HaXOAUTh apryMEHThI Ui J0Ka3aTelIbCTBA CBOUX YTBEPKIACHMIA,
3aJ1aBaTh NapaMeTpbl U KPUTEPUH PEIICHUS;

aHaAJIM3UPOBAaTh MOJYYEHHBIE B XOJI€ PEUICHMs 3aJaud pPe3yJbTaTbl, KPUTUUYECKH
OIICHUBATh UX JIOCTOBEPHOCTh, IPOTrHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSIX;

CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIC 3a/1aul B 00pa30BaTEIbHOMN JEATEIbHOCTH,
B TOM YHCJIE€ IPU U3YYEHUH (PUBHUKY;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

YMETb  MEPEHOCUTh  3HaHUS 1O  (QU3MKE B  IPAKTUYECKYI0  00JIacTh
AKU3HEIESATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXOAbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.



Pa6ora ¢ undpopmaunmeii:

BJQJIeTh HAaBBIKAMU TOJY4YeHHs] HHPopManuu (U3HUECKOTO COAEpKAHUA U3
VMCTOYHUKOB  pa3HbIX THIIOB, CaMOCTOSATEIBHO OCYLIECTBJISATh IOWUCK, aHaju3,
CUCTEMATHU3AalMI0 W HMHTEPIpPETAlHI0 HMHPOpPMAMKM pa3Iu4HbIX BHUAOB U  (opm
IpECTaBICHNUS;

OLIEHUBAThH JOCTOBEPHOCTH HH(OpMAILIHH;

UCIOJIB30BaTh CPEACTBa MH(POPMAIIMOHHBIX U KOMMYHUKALIMOHHBIX TEXHOJIOTUN B
peIIeHNU KOTHUTHUBHBIX, KOMMYHHKATUBHBIX M OPTraHU3aIlMOHHBIX 33724 C COOJIIO/ICHUEM
TpeOOBaHUII 3PrOHOMHKHM, TEXHMKH O€30IIaCHOCTH, TUTHEHBI, pecypcocOepekeHus,
IIPABOBBIX U ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€3011aCHOCTH;

CO37aBaTh TEKCTHl (PU3MUYECKOrO COJEPKAHUS B PA3IUYHbIX (POpMATAX C YUETOM
Ha3HaueHUsd WHGOOpPMAUUU M LEJIEBOM ayAUTOpPUHU, BBIOMpas ONTUMAJbHYIO (OopMy
IIPEICTABIICHUS U BU3yAJIN3aL[1H.

KoMMyHUKAaTHBHBIE YHHUBEPCAJIbHbIE y4eOHbIE 1eHCTBUS:

OCYILECTBJISITH OOIIIEHUE HA YpOKaX (PU3UKU U BO BHEYPOUHOU €SI TEIHLHOCTH;

pacno3HaBaTh NPEANOCHIIKA KOHQIUKTHBIX CUTYAIMM U CMSTYaTh KOH(IUKTHL;

Pa3BEPHYTO U JIOTUYHO M3JIAraTh CBOK TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ UHAUBUIYaTbHON pabOTHI;

BBIOMpATh TEMATUKY U METObl COBMECTHBIX JIEUCTBUI ¢ YYETOM OOIIMX UHTEPECOB U
BO3MOYKHOCTEHN Ka)JOT0 YJIECHA KOJUIEKTUBA,

IIPUHUMATh L€ COBMECTHOM AEATEIIbHOCTH, OPraHW30BBIBATh U KOOPAMHUPOBATH
JIEUCTBHS MO €€ TOCTHXKEHUIO: COCTABJIATh IJIaH JCUCTBUM, PACTIPEACIATh POJIM C YYETOM
MHEHHI Y4aCTHUKOB, 00CYKJIaTh pe3yJbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KAa4eCTBO CBOETO BKJAJa W KaXJOr0 y4yaCTHHKA KOMAaHJbI B OOLIUI
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npejaraTb  HOBBIE  NIPOEKThI, OLEHUBATH MAEH C I[O3UMUAM  HOBU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUUECKON 3HAYUMOCTH;

OCYIIECTBIISITh TTO3UTUBHOE CTPATETMUECKOE IOBEACHUE B PA3IUYHBIX CUTYaLUSX,
MPOSIBJISITH TBOPUYECTBO M BOOOPAKEHUE, OBITH MHUITMATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHbIe YueOHbIe JeiiCTBUSA
Camoopranuzamnus:
CaMOCTOSITENIFHO OCYIIECTBIISTh MO3HABATEIbHYIO EATEIbHOCTh B 00J1IaCTH (DU3UKH
¥ aCTPOHOMUH, BBIABIISATH IPOOJIEMBI, CTABUTh U OPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOATEJIBHO COCTABJIATH IUIAH PEIIEHUs PacdYE€THBIX M KAYECTBEHHBIX 33]1a4,
IUIaH BBIIIOJIHEHUS MIPAKTUYECKON pabOThl ¢ yUETOM UMEIOLINXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEUN M MPEANIOYTEHNN;
JaBaTh OLEHKY HOBBIM CUTYaLlUsM;
pacIIpsATh paMKH y4eOHOTrO NMPEAMETa HA OCHOBE JINYHBIX NPEATNIOYTEHNN;



JieJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
3a pEIICHMUE;

OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO UM IPOSBICHUIO 3pYIULUMU B 00JacTH (PU3HKH,
IOCTOSTHHO MOBBILIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTb OLEHKY HOBBIM CHUTYyallMsiM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJA/IeTh HABBIKAMM II03HABATEJIBHOM pe(diekcun Kak OCO3HaHHUS COBEPIIAEMBIX
JEHCTBUI U MBICIIUTENBHBIX TPOLIECCOB, UX PE3YIbTATOB U OCHOBAHMUIA;

UCIIOJIB30BaTh MPUEMBI pedieKCMU i1 OUEHKH CHUTyallud, BbIOOpa BEpPHOTO
peuieHus;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO PUHUMATh PEUIEHUS 10 UX CHUKEHUIO;

IPUHUMATh MOTHUBBI U ApIYMEHTHI APYTUX MPU aHAJIU3€ PE3YJIbTATOB JIEATEIBHOCTH;

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTAaTKH U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI U @pPTYMEHTHI IPYTUX MPU aHATU3€E PE3YJIbTATOB JIE€ATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYIHX HA OIIMOKH.

B mpouecce NOCTHKEHHS JMYHOCTHBIX PE3YJBTaTOB OCBOCHMS IPOTPaMMBI I10
bu3KKe 1711 ypOBHS CPEAHET0 O0IIero o0pa3oBaHus y 00YUaIOIIUXCsl COBEPIIEHCTBYETCS
SMOIMOHAJIBHBIN UHTEIUIEKT, MPEANOIaratofi cpOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIIOYAIOIIETO CIOCOOHOCTh IOHUMATh CBOE HMOIMOHAIBHOE
COCTOSIHME, BUJIETh HANpPABJICHUS Pa3BUTHS COOCTBEHHON 3MOLMOHANBHOU C(ephl, ObITH
YBEpPEHHBIM B ce0e;

CaMOpETYyJIMPOBaHUs,  BKJIKOYAIOIIEIO0  CAMOKOHTPOJIb, YMEHHE  IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE MOBEACHHE, CIOCOOHOCTh aJaNTUPOBATHCS K AMOIIMOHATLHBIM
U3MEHEHUSIM U TPOSBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBALMH, BKIIOYAIOIIEH CTPEMIIEHUE K JOCTHKEHUIO LIEJIH U yCIEXY,
ONTHUMH3M, MHULIMATUBHOCTh, YMEHHUE IECTBOBATh UCXOS U3 CBOMX BO3MOXKHOCTEN;

IMMATHM, BKJIIOYAIOIIEH CIOCOOHOCTh TOHHMMATh SMOIMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €0 MPU OCYIIECTBIECHUU OOILEHHUS, CIIOCOOHOCTh K COYYBCTBHUIO U
COMEPEKUBAHMIO;

COLIMAJIbHBIX HaBBIKOB, BKJIIOYAIOMIMX CIHOCOOHOCTh BBICTPAWBaTh OTHOLICHHS C
JIPYTUMH JIOAbMH, 3a00TUTHCS, IPOSBISATH HHTEPEC U pa3periaTh KOH(QIUKTHL.

IMPEAMETHBIE PE3YJIBTATDBI
K koHiy oOydenuss B 10 Kjacce NpeiMeTHbIE pe3ysbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTb COPMUPOBAHHOCTh Y OOYUaIOIIUXCSl YMEHUI:
JEMOHCTPUpPOBaTh Ha NpUMEpax pojb U MecTo (U3NKH B (POPMUPOBAHUU
COBPEMEHHOW HAYYHOU KapTUHBI MUPA, B Pa3BUTUHA COBPEMEHHON TEXHUKHU U TEXHOJIOTUH,
B IIPAKTUYECKOMN AEATEIbHOCTH JIFOIE;



YUUTHIBATH TPAHULII TPUMEHEHUS U3YUEHHBIX (U3HUUECKUX MOJIETIEH: MaTepuaibHas
TOUYKA, WHEpLHaIbHas cHCTeMa OTCYETa, aOCOJIOTHO TBEPAOE TENO, HICANbHBIM ras,
MOJENN CTPOCHUS Ta30B, KUAKOCTEH W TBEPABIX TE€J, TOUECUHBIA DJIEKTPUUECKUN 3apsf
py petieHuu GU3NYecKuX 3a/1ay;

pacrno3HaBaTh (GU3HUECKHUE SBJICHUS (MPOIECChI) U OOBIICHATH UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KUHETUYECKON ~ TEOpHH CTPOEHHUS BEIIECTBA W
AIIEKTPOJMHAMUKHN: PABHOMEPHOE U PABHOYCKOPEHHOE NPSIMOJIMHEMHOE JIBH)KECHHE,
CBOOOJTHOE MaJCHHE TEJ, IBHXKEHHE I0 OKPYKHOCTH, MHEPLHsS, B3aUMOJACHCTBUE TE,
muddy3usi, OpOYHOBCKOE NIBHXKEHHE, CTPOCHHE >KMJIKOCTEH U TBEPABIX TEJ, U3MEHEHHUE
o0bEéMa TeN TpU HarpeBaHWW (OXJIAKIEHUH), TEIJIOBOE paBHOBECHE, HCIApEHHUE,
KOHJIEHCAls, IUIaBJIEHUE, KPUCTAIUTM3AlMsl, KUIIEHUE, BIAXXHOCTh BO3/1yXa, MOBBILICHUE
JABJICHUSI Ta3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYZE, CBSI3b MEXAY MHapaMeTpaMu
COCTOSIHMSI Fa3a B M30MPOLIECCaX, dJIEKTPU3ALNS TEJl, B3AUMOJICHCTBHE 3aps/IOB;

ONHKCHIBATh MEXAHUYECKOE JIBIJKEHUE, HCIOJIb3YsSd (DU3MUYECKUE BEIMYUHBI:
KOOpJIMHATa, IyTh, IEPEMEILIEHUE, CKOPOCTh, YCKOPEHHME, Macca Tejla, CUid, WMITYJIbC
Tela, KUHETHUYECKass JHEeprus, MOTECHLUHAJIbHAsg »JHEprus, MexaHudeckas paloTa,
MEXaHUYeCKass MOIIHOCTh; MPHU ONUCAHWW NPaBUIBHO TPAKTOBaTh (PU3MUECKUA CMBICIH
UCIOJIB3YEMBIX BEJIWYUH, HX OOO3HAUYEHHUS W EAMHULBI, HaXOAUTh (OPMYJIbI,
CBSI3BIBAIOILME JAHHYIO (PU3UUECKYIO BEIMUUHY C APYTUMHU BETMUYUHAMU;

ONKCHIBATh M3YyUYEHHBIEC TEIJIOBBIE CBOMCTBA TENl U TEIUIOBbIE SIBJICHUS, UCIOJb3Ys
(bu3nuecKue BEIMYMHBL: JABJICHHE ra3a, TEMIEpaTrypa, CpPeIHsAs KUHETUYECKas SHeprus
Xa0THYECKOTO JBMKEHUSI MOJIEKYJI, CPEAHEKBAAPATUUHAST CKOPOCTh MOJIEKYJI, KOJTMYECTBO
TEIJIOTHI, BHYTPEHHSISI JHeprus, pabora raza, KOAGOUIMEHT TMOJIE3HOTO JCHCTBUSA
TEIUIOBOTO JBUTATENs; IpPHU ONHUCAHWU MPaBWIBHO TPAKTOBATh (PU3NYECKUII CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, HMX OO0O3HAUEHUS W E€AUHULBI, HAXOAUTh (OPMYIIbI,
CBA3BIBAIOLIME JAaHHYIO (PU3HYECKYIO BEIMUHUHY C IPYTUMH BEJIMUYMHAM;

ONMCHIBATh H3YUYEHHBIE DSJIEKTPUYECKHE CBOKCTBA BEIIECTBA M BJIEKTPUYECKUE
sBJIeHUST (TPOLECChl), HCMONb3ysd (PUINYECKUE BEIMYMHBI: DJIEKTPUUYECKUM  3apsij,
AIIEKTPUYECKOE I0JI€, HANPSHKEHHOCTh MOJS, MOTEHLUHAJ, Pa3HOCTh MOTEHUMWAJIOB; MpHU
OMMCAaHUM TMPABUJIBHO TPAKTOBAaTh (U3MUECKUI CMBICH HCIOJIb3yEMbIX BEJIMYMH, HX
0003HAaUEHUA U EIUHUIIbI; YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIIME JAHHYIO (DU3UYECKYIO
BEJIMYUHY C APYTMMU BETUYHHAMM;

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHI U SABJICHUS, UCTIONb3Ys (PU3UUECKHIE 3aKOHBI U
IPUHIUIIBL: 3aKOH BceMupHOTO Tsarotenud, |, 11 u 11l 3akonsl HetoToHa, 3aK0H coXpaHeHus
MEXaHUYECKON HSHEPruu, 3aKOH COXpPAHEHUs HUMITYJIbCa, MPUHIMI CYNEPIO3UIMH CHII,
NPUHLNAIN PABHOIPABUS HWHEPLUHAIBHBIX CHUCTEM OTCUYETA, MOJIEKYJIIPHO-KUHETUYECKYIO
TEOPHUIO CTPOEHHUS BELIECTBA, Ia30BbIE 3aKOHBI, CBS3b CPEIHEN KUHETUYECKON SHEPruu
TEIJIOBOTO JBWDKEHUS MOJIEKYJT ¢ aOCOJIOTHOW TeMIepaTypod, TMepBbIA 3aKOH
TEPMOJMHAMUKHU, 3aKOH COXPAHEHHUs DJIEKTPUUECKOTO 3apsna, 3akoH Kymona, mpu sTom
pasziuyaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €ro MAaTeMaTHYeCKO€ BBIpAKEHHE WU
ycJioBUs (TPaHUIIBI, 00JIACTH) MPUMEHUMOCTH;



OOBSACHATh OCHOBHBIC TNPUHLMUIBI JEHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX
YCTPOKMCTB; pa3IndaTh YCIOBHUS WX 0€30MMaCHOTO UCIIOIH30BAHUS B IIOBCETHEBHON KU3HH,

BBITIOJTHATH SKCTIICPUMEHTHI TI0 UCCIAEAOBAHUIO (DM3UYECKUX SBICHUA U TIPOIIECCOB C
UCIIOJIb30BAHUEM TIPSIMBIX W KOCBEHHBIX M3MEpPEHUH, Mpu 3STOM (POpMYyIHpPOBATH
npobiemy/3aadyy M THUIOTE3y Y4yeOHOrO OKCIEpUMEHTa, COOUpaTh YCTAHOBKY W3
MIPEIIOKEHHOTO 000PYI0BaHMS, POBOJAUTH ONBIT U (DOPMYITUPOBATH BHIBOIHI;

OCYIIECTBIIATh MPSIMbIC U KOCBEHHBIC M3MEPCHHS (PU3NUYECKUX BEIUYHMH, TIPU STOM
BBEIOMPATH ONTUMAJIBHBIN CIIOCO0 M3MEPEHUS U MCIIOIh30BaTh M3BECTHHIE METOIbI OIICHKU
MOTPEIIHOCTEN U3MEPEHUI;

UCCJIEIOBATh 3aBUCHUMOCTA MEXIY (DU3NYECKMMU BEIMYMHAMU C UCIOJIb30BAaHUEM
MPSMBIX H3MEPEHUH, TIPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YIbTATHI
MOJIYICHHOW 3aBUCUMOCTH (PH3WYECKUX BEIMYMH B BUAE TAOMUI[ M TpaduKOB, JEIaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIICI0BAHMUS;

coOro1aTh MpaBuia 0€30MacHOro Tpy/ia MPpU MPOBEACHUM UCCIEIOBAaHUN B pamMKax
y4eOHOTO SKCHEPUMEHTa, Y4eOHO-UCCIE0BATEIIbCKOM U IMPOEKTHOM JAESTEIBHOCTU C
WCITOJIb30BAHUEM M3MEPUTEIBHBIX YCTPONUCTB 1 1a00paTOPHOTO 000pYAOBAHHUS;

pemarh pacu€THhIC 3aJa4yl C SBHO 3aJlaHHON (DU3UYECKON MOJEIBI0, HMCIOIb3YS
dbu3nueckue 3aKOHbI M TPUHIUIIBIL, HAa OCHOBE aHalIW3a YCJIOBHUS 3aJaud BBIOMpATh
(bU3HYECKYI0 MOJIeNb, BBIACIATh (PU3UUECKUE BEIMUYUHBI U (HOPMYIIbI, HEOOXOAMUMBIC IS
e peleHus, NMPOBOJAUTh PACUETHl W OICHWUBATH PEATBHOCTH IMOJYYCHHOTO 3HAYCHUS
(bu3nYECKON BEJIMYUHBI;

permarh KayeCTBEHHBIC 3aJadd: BBICTPAWBATh JIOTHYECKH HEMPOTHBOPECUUBYIO
IEMOYKY PACCYXICHHUI C OMOPOI Ha M3yUYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUECKUE
SIBJICHUS,

WCITOJIB30BaTh TIPH PEIICHUH Y4YeOHBIX 3aJad COBPEMEHHBIE WH(OPMAIIMOHHBIC
TEXHOJIOTHH JJIS TIONCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAIINU U TIPEICTABIICHUS Y4eOHOM
U HAay4YHO-TIOMYJSPHOW WHOOpPMAIMK, TOJYYCHHOW W3 pa3IMYHBIX HMCTOYHUKOB,
KPUTUYECKU aHATTU3UPOBATH MOJIYyIaeMYI0 HH(POPMAIIHIO;

NPUBOAUTHh TMPUMEPHI BKIAJa POCCUUCKUX M 3apyOeKHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IMPOIECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHH;

WCIIOJI30BAaTh TEOPETUYECKUE 3HAHUS 1O (U3NKE B TOBCECTHEBHOW KU3HU [IJIS
obecrieueHrss 0€30MacHOCTH TpU  OOpalieHuu C npubopaMu U TEXHUYECKUMU
YCTPONCTBAMHM, [IJII COXpPAHEHHWs 3J0POBbS W COOJIOACHHS HOPM OSKOJOTHYECKOTO
MOBEJICHUA B OKPYKAKOIIEN CpelIe;

paboTarh B rpymnrne ¢ BBHIMOJIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIeH, TIaHUPOBATH
paboTy TPYIIIIEI, PAIMOHAIBHO PACTIPEACIISITh 005I3aHHOCTH U TUIAHUPOBATH JCSATEIHHOCTD
B HECTAaHJAPTHBIX CHUTYallUsSX, aJeKBATHO OIICHWBATH BKJAJ KaXKIOTO W3 YYACTHHKOB
IPyNIbI B pEHIEHUE paccMaTpUBAEMON MPOOIIEMBI.



HNPEAMETHBIE PE3YJIBTATbBI

K xonmy o0ydenus B 11 ki1acce npeaMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(OpMUPOBAHHOCTH Y O0YUAIOLTUXCSI YMEHHI:

JEMOHCTPUPOBATh Ha MpPUMEpax Pojb U MecTO (HU3UKU B (HOPMHUPOBAHHH COBPEMEHHOW HAY4YHOM
KapTUHBl MHpa, B PA3BUTUM COBPEMEHHOW TEXHUKU W TEXHOJOIMM, B IPAKTHUECKON AESITEIbHOCTU
JFO/IeH, IETIOCTHOCTD U €IMHCTBO (PM3UUECKON KApTUHBI MUDA;

YUUTHIBATh I'PAaHUIBI IPUMEHEHUS W3YYEHHBIX (U3UYECKUX MOJENCH: TOUCYHBIH IEKTPUUECKUIA
3apsij, Jy4 CBeTa, TOUYCYHBIH MCTOYHUK CBETA, AJIEpHAsi MOJAENb aTOMa, HYKJIIOHHAs MOJENIb aTOMHOIO
A1pa MpH perieHny GU3NUeCcKUX 3a1ay;

pacmo3HaBaTh (U3NYECKUE SBICHHUS (TMPOIECCH) W  OOBSICHATH HMX Ha OCHOBE 3aKOHOB
SIIEKTPOAMHAMUKMA M KBAHTOBOM (M3UKHU: 3JEKTPUYECKas MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JEHCTBHUS TOKA, B3aHMMOJCHCTBHE MAarHUTOB, JJIEKTPOMArHUTHAS WHAYKLHSA,
NECTBME MArHUTHOTO TMOJsI HA TMPOBOJHUK C TOKOM U JBIIKYIIUHCS 3apsl, SJIEKTPOMAarHUTHBIC
KoJieOaHWsT W  BOJHBI, TPSMOJMHEWHOE pAcIpOCTpAaHEHHE CBETa, OTpPaKEHHe, MpPEJIOMIICHHE,
uHTEephepeHys, Audpakmus U MOJSPU3aLUs CBETa, JUCHEPCUS CBETa, (OTOIIEKTpUUecKuil 3¢ddekr
(poroaddext), cBeToBoe HaBlIeHUE, BO3HUKHOBEHHE JIMHEHYATOTO CIEKTpa aromMa BOJOPOJA,
€CTECTBEHHAs U UCKYCCTBEHHAs paAMOAKTUBHOCTH;

ONMCHIBaTh U3YYEHHbIE CBOWCTBAa BeLIECTBA (DJIEKTPUUYECKHE, MarHUTHbIE, OINTUYECKUE,
AJIEKTPUYECKYIO POBOJUMOCTD PA3IMUHBIX CPEJ]) U AJIEKTPOMAarHUTHBIE SIBJICHUS (IIPOLIECCHI), UCTIOIb3YS
dbuznyeckue BENIWYMHBL: SJIEKTPUUECKUI 3apsijl, CHIIa TOKA, SJIEKTPHUUECKOE HAIPSHKEHHE, dIIEKTPHUECKOe
COTMPOTHUBIIEHUE, PA3HOCTh MMOTEHIIMANIOB, AIEKTPOABIDKYIAs CUIa, paboTa TOKA, MHIYKIIMS MarHUTHOTO
noJisi, cusia Ammnepa, cuia JlopeHna, HHIYKTUBHOCTh KaTyIIKH, YJHEPTHs SJIEKTPUYECKOTO U MarHUTHOTO
noJjiel, MepuojJ M yacToTa KoyiebaHMil B KoyieOaTeNbHOM KOHTYpE, 3aps] U CHJIa TOKa B Ipolecce
TFapMOHUYECKUX IJIEKTPOMArHUTHBIX KoJebaHuil, OKYCHOE paccTOSIHUE U ONTHYECKas CUJIa JIMH3BI, IPH
ONHCAaHUM MPABUIBHO TPAKTOBATh (U3MUYECKUN CMBICI HCIOJIb3YEMBIX BEJIMYMH, UX 00O03HAUYEHUS U
€AMHMIIBI, YyKa3bIBaThb (OPMYJbI, CBS3bIBAIOIIME JAHHYIO (U3UYECKYIO0 BEIUYMHY C JApPYTUMHU
BEJIMYMHAMU;

OIKCBHIBATh W3YYEHHBIC KBAHTOBBIE SIBJIEHUS U TMPOLECCHI, UCHONb3YysA (PU3NYECKHE BETUYUHBI:
CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, IJIMHA BOJIHBI M 4aCTOTA CBETA, YHEPTHs U UMIYIbC (OTOHA, TEPHOA
NOJIypacnaa, SHEprus CBsI3U aTOMHBIX SJ€p, IPU ONMCAHNUU NPABUIBHO TPAKTOBAaTh (GU3NYECKUN CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, UX OOO3HAYEHUS U €IMHUIIbI, YKa3bIBaTh (DOPMYIIbI, CBSI3BIBAIOLIUE JAHHYIO
(GU3UUECKyI0 BETUUUHY C IPYTHMMHU BEJIMYMHAMH, BHIYUCIATH 3HAaUeHUE (PU3MUECKON BEIIMUMHBI,

aHATM3UPOBATh (PU3MUECKHE MPOLECCHl U SABJICHUS, UCMOIb3Ys (PU3UUYECKHE 3aKOHBI U MPUHLIUIIBL:
3akoH OMa, 3aKOHBI TOCJIEI0BATEIbHOTO U MapalieIbHOTO COEJAMHEHHUS MPOBOIHUKOB, 3aKOH J[Oyns—
JleHia, 3aKOH 3JEKTPOMArHUTHOW MHIYKIIMH, 3aKOH MPSIMOJIMHEMHOIO paclpoCTpaHEHUs CBETA, 3aKOHBI
OTpa)KeHHsI CBETa, 3aKOHbBI IPEJIOMJICHHs CBeTa, ypaBHeHHME OWHIUTEHHa a1 (oTorddekra, 3akoH
COXPaHEHHUsI DHEPIUH, 3aKOH COXPAaHEHUS UMITYJIbCa, 3aKOH COXPAaHEHUs IEKTPUYECKOTO 3apsAja, 3aKOH
COXpaHEHMsI MacCOBOI'0 YHCIIa, MOCTYyNaThl bopa, 3aK0H paJloaKTUBHOIO pacnajia, Ipu 3TOM pa3inyaTh
CJIIOBECHYIO (hOPMYITMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOe BBIPAKEHHUE M YCJIOBHS (TPaHUIIBI, 00JIaCcTH)
IPUMEHUMOCTH;

ONpEAEATh HANpaBICHUE BEKTOpAa MHAYKIMM MAarHUTHOTO TOJS IPOBOJAHMKA C TOKOM, CHIIBI
Awmmnepa u cunbl JIopeHia;

CTPOUTH U OMHUCHIBATh N300pakeHHE, CO3/1aBaeMOe TUIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBIMOJIHATh  OKCHEPUMEHTBI IO HCCIEIOBaHUIO (U3UYECKUX SBICHUH U  IPOLECCOB C
UCTIOJIb30BAaHUEM TPSMBIX U KOCBEHHBIX H3MEpPEHHil: mpu 3TOM (QOpMyIupoBaTh Npobdiemy/3afady H
TUIOTE3Y y4eOHOTo 3KCIEPUMEHTa, COOMPaTh YCTAaHOBKY M3 MPEJIOKEHHOIO 000pYI0BaHMs, TPOBOIUTH
OTIBIT ¥ (POPMYITHPOBATH BHIBOIBL;



OCYILECTBIISATh NPSMbIE U KOCBEHHbIE HM3MEpEHHsS (PU3MUECKUX BEIMYMH, MPH 3TOM BHIOMpATH
ONTUMAJIBHBIA CIOCO0 M3MEpPEHHsT W HCIOJIb30BaTh M3BECTHBIE METOABI OIEHKH IOTPEIIHOCTEH
W3MEPEHHUI;

UCCIIEI0OBaTh 3aBUCHUMOCTH (PM3MUYECKUX BEJIMYMH C HCIOJIb30BAHHMEM HNPSMBIX HW3MEPEHUM: Ipu
3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHpOBATH pe3yibTaThl MOITYYEHHOW 3aBUCHMOCTH (PHU3UUECKUX
BEJIMYMH B BUE TaOIHIl U TpaduKOB, A€1aTh BBIBOAKI 110 pE3yabTaTaM HCCIICIOBAHNUS;

coOuroiaTh IpaBuUia O€30M1aCHOrO Tpy[a HpPU IPOBEIECHUM HCCIENIOBaHMM B pamMkKax y4eOHOro
9KCHEPUMEHTa, Yy4eOHO-MCCIEeI0BATENbCKOM M IPOEKTHOM  JEATEIbHOCTH C  HCIHOJIb30BAHUEM
U3MEPUTEINIBHBIX YCTPOUCTB U 1a0OpaTOPHOI0 000PYA0BaHMS;

pemiath pacuéTHBIE 3a7aydl C SIBHO 3aJaHHOM (M3NYECKOH MOJENbI0, UCHONB3Yys (Pu3nuecKue
3aKOHBI M TPUHIIMIIBI, HA OCHOBE aHAIM3a YCJIOBHUS 3a/1a4d BHIOMPATh (PU3MYECKYIO MOJIEIb, BBIACIATH
¢u3nyeckre BeIUYUHBI U GOPMYIIbI, HEOOXOAUMBIE AJIs €€ pPeLIeHHs, IPOBOAUTH PACUETHl U OLEHUBATh
PEaIbHOCTH MOJIyYEHHOT'O 3HauUeHHs (pU3nYecKoi BEJIMUMHBI,

pemath KayeCTBEHHbIC 3aJauM: BbICTpAUBaTh JIOTUYECKHM HENPOTUBOPEUHMBYIO  LEMOYKY
pacCyXJI€HHI ¢ OMOpO Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBJICHUS,

UCIIOJIb30BaTh MPHU pEIIeHUH Y4eOHBIX 3aJau COBPEMEHHbIE MH()OPMALMOHHBIE TEXHOJOTHM VIS
IIOUCKA, CTPYKTYPHUPOBAHMS, HHTEPIPETallMM W TNPEACTaBICHUs Y4eOHOW M Hay4dHO-HOMYJSPHON
UHPOpPMALIUK, TOJYYCHHOW W3 PA3JIMYHBIX HCTOYHHKOB, KPUTHUYECKH aHAIU3UPOBATH IOIYYaeMYIO
UH(POPMALIHNIO;

OOBSICHATh MPUHIMIIBI JEHCTBUS MAaIIMH, NPUOOPOB M TEXHUYECKUX YCTPOWCTB, pas3iuyarb
yCIIOBHS UX 0€30M1aCHOT0 MCII0JIb30BaHMsI B TOBCEJHEBHOM JKU3HU;

IPUBOJIUTH MPUMEPHI BKJIa/la POCCUNCKUX U 3apyOekHBIX y4EHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPa, B pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUYECKHE 3HaHMS MO (U3MKEe B IOBCEIHEBHOW JKM3HU JUId OOecledeHus
0€30IacCHOCTH TpU OOpallleHuH ¢ NpUOOpaMU U TEXHUUYECKUMM YCTPOWCTBAMHM, JJsI COXPAaHEHUs
3/10pOBbs U COOIOACHUS HOPM IKOJIOTMYECKOTO MOBEJCHHS B OKPY’KaIOIEH Cpefie;

paboTaTh B TpYIIIE C BBIMOJIHEHUEM Pa3IMYHbIX COLIMAIBHBIX POJIEH, IUIAaHUPOBATh PabOTy IPYMIIbI,
paLMOHATIBHO pacIpeeiaTh 003aHHOCTH M IUIAHUPOBATh JESATEIbHOCTh B HECTAHAAPTHBIX CUTYaLUsX,
a/IeKBaTHO OIICHMBATh BKJIAJ] KaXKJOI'0 U3 YYACTHUKOB I'PYIIIbI B PELICHUE pacCMaTpUBAEMOI IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. PU3UKA U METOJbI HAYYHOI'O IO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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



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

Hroro no pazneny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTatiia 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

TEMATHYECKOE INTAHUPOBAHHE 11 KJIACC

KonuuectBo yacoB

Ne OnexkrpoHHsie (IU(POBLIC)
o/ HaumenoBanue pa3zienoB U TéM nporpaMMbl Beero KonTpoJibHbIe Jlaboparopubie 0GPA30BATEIBHBIC PECYPCHI
paboThI paboThl
Paznen 1. JIEKTPOJANHAMUKA
11 MaruuTtHoe none. DJIeKTpOMarHuTHas 11 1 3 bubmmorexa [IOK
' HUHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nea 2. KOJIEBAHUSA 1 BOJIHbBI
21 MexaHn4yecKkue U 3J1€KTPOMArHUTHBIE 9 1 bubnnorexa [HOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
2.2 MexaHuueckue 1 3J€KTPOMarHUTHbIE BOJIHbI ) 1 https://m.eds00.ru/7f41c97¢
bubmuorexa [JOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pazzea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

3.1

OcHOBEI crenualabHON TCOpHUU
OTHOCUTCIBHOCTHU

Hroro no pazneny

4

4

1

bu6mmoreka [JOK
https://m.edso0.ru/7f41c97c

Pa3nen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
* DVICMEHTHL KBATOROM oMt ° https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
2 CTpoeHHE ATOM: 4 https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE PO 5 bu6mmoreka [IOK

https://m.edsoo.ru/7f41c97c
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Uroro no pazgeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUMU U ACTPO®PU3UKU

5.1 DeMeHTHl aCTPOHOMUU M aCTPOPHUIUKU 7 1

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

Uroro no pazgeny

7
Pa3nesn 6. OBOBIIAIOIIEE TIOBTOPEHHUE

bubmuoreka [JOK
6.1 Oobmaromee nosTopenue 4 https://m.edsoo.ru/7f41c97c
Hroro no pasneny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68 4 7



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




IMMOYPOUYHOE IJIAHUPOBAHUE
10 KJIACC (6a30Bbiii)

Ne
i Tema ypoka Hara

1 WHcTpykTax 1no TexHuke 6e3onacHocTH. Pusnka — Hayka o npupoje. Hayunsle MeTo/1bl TO3HAHUS
OKPY>Kar0ILEero Mupa

5 Poinb 1 MecTo ¢u3nKK B JOPMHUPOBAHUU COBPEMEHHON HAYYHOW KAPTUHBI MUPA, B IPAKTHUECKON JEATEIbHOCTH
0 (S)71

3 Mexannueckoe JBrkeHrue. OTHOCUTEIbHOCTh MEXAaHUYECKOT0 IBUKeHUs. [lepeMelntienre, CKOpOCTh, yCKOpEHUE

4 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE

3) PaBHOYCKOpEHHOE NPSIMOJIMHEWHOE ABUKEHUE

6 CBobosHOe najsieHue. Y ckopeHre cBoOOIHOTO MaieHus

7 KpuBonunerinoe npmxenue. [[BHkeHne MaTepualibHOM TOYKHU IO OKPYKHOCTH

8 ITpunuun otHocuTensHOoCcTH ["anunes. MHepuuansHblie cuctemsl oTcueTa. [lepBblii 3akoH HeroToHa

9 Macca Tena. Cuna. [Ipunnun cyneprno3uiiuu cui. Bropoit 3akon HeroToHa /17151 MaTepraibHOM TOYKH

10 Tpernii 3akoH HbOTOHA [U1s1 MATEpPUAIIBHBIX TOYEK

11 3akoHn BceMupHoro Tsarotenus. Cuna tspkectu. [lepBas kocMudeckasi CKOpOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec tena

13 Cuna tpenus. Koadpduunent tpenus. Cuna conpoTHUBIECHUS IPU IBUKEHUH TeJa B )KUIKOCTH WUJIH ra3e

14 [TocTynaTensHOE U BpallaTebHOE JBI)KEHUE a0COIIOTHO TBEPIOTo Tena. MomeHT cuiibl. Ilnedo cumbl. YenaoBus
paBHOBECHS TBEPAOTO TEla

15 HMnynbc MaTepuanbHONW TOUKH, CUCTEMbI MaTepUAJIbHBIX ToueK. VIMIysIbC CHIIbL. 3aKOH COXPAaHEHHS UMITYJIbCA.
PeakTuBHOE ABMKEHNE

16 Pa6ota u moutHOoCTh cuibl. Kunetnueckas sHeprusi MmarepualibHoi Touku. Teopema 00 n3aMeHeHnu
KMHETUYECKON SHEPrUHr

17 [TorenumansHast sHeprus. [loTeHnnanbHas s3HEprus ynpyro 1ehopMUpoBaHHO npyxunbl. [loTeHnnansHas




SHEprUs Tejia BOJIU3U MOBEPXHOCTU 3eMITH

HOTGHI_[I/I&]'IBHBIC N HCIIOTCHUUAJIbHBIC CUJIBI. CBi3p pa6OTI)I HEMMOTCHIUAJIBbHBIX CUJI C UYBMCHCHHUEM

18 MEXaHUUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUECKON S3HEPIUU

19 JlaboparopHas padota «ccnegoBanue cBs3u pabOThI CHIIBI C U3MEHEHHEM MEXaHHUUECKON SHEPIUU Tesa Ha
MIPUMEpPE PACTKEHUS PE3UHOBOTO JKI'yTa)

20 KonTponbnas padota o Teme «Kunemaruka. J[uHaMuka. 3aKOHBI COXpaHEHUSI B MEXaHHUKE)

21 OcHOBHbIE MOJOXKEHUS MOJIEKYJIIPHO-KMHETUYECKOM Teopuun. bpoyHoBckoe aBmxenue. Auddysus

22 XapakTep ABUKEHUS U B3aUMOJCHCTBUS YaCTUL BellecTBa. Mo1eau CTpOEHHUs ra30B, )KUIKOCTEN U TBEPIBIX TEIl

23 Macca monekyi. KonuuectBo BemectBa. [locrosiHHas ABoraapo

24 TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. Lllkana remneparyp Llenbcus

25 Wneanshsiii raz B MKT. OcHoBHOe ypaBHeHne MKT

26 AbGcoumoTHas TeMIepaTypa Kak Mepa CpeHel KUHETHUECKOW YHEPTUH IBUKCHHUS MOJIEKYIl. Y paBHEHUE
MenneneeBa-Kianeiipona

27 3akoH JlanmbpToHa. ['a30BbIC 3aKOHBI

28 Jlaboparopnas pabota «lccienoBanue 3aBUCIMOCTH MEKTY ITapaMeTpaMu COCTOSIHHS pa3peKeHHOTO Ta3ay

29 N3omporieccel B naeanbHOM Ta3e U UX rpaduyeckoe mpeiCTaBIeHNue

30 BHyTpeHHss sHeprus TepMOIMHAMUYECKON CHCTEMBI U CITOCOObI €€ n3MeHeHus. KomnuecTBo TemoTsl U paboTa.
BHyTpeHHss SHEPrus 0JTHOATOMHOTO HJEAJIBHOTO ra3a

31 Bune! ternonepenaun

32 VY nenpHas TEMI0EMKOCTb BenlecTBa. KoanuecTBo TemIoThl Ipu Termonepeaaye. AnuadaTHbIN npoiecce

33 [lepBslii 3aKOH TEPMOAMHAMUKH U €r0 IPUMEHEHHUE K N30IpoLieccam

34 HeoOpatumocTs nporieccoB B mpupoie. Bropoil 3aKkoH TepMoIuHAMUKN

35 [punuun nevicteus u KI1/I TemnoBoit MammHsel

36 Muxa Kapnro u ero KIT/

37 DKosornyeckue npo0aeMbl TEIIO3HEPTEeTUKH

38 O6o6maromuii ypok «MoutekyisipHas ¢puszuka. OCHOBBI TEPMOTUHAMHUKID)




39

KonTponpHas padbota mo Teme «MonekyinspHas pusnka. OCHOBBI TEPMOIMHAMHUKHN

40 [TapooGpa3oBanue u KoHeHcanus. Vcmapenue u KuneHue

41 AOCoI0THAS U OTHOCHTEIIbHAS BIAXKHOCTh BO3yXa. HackIeHHbIH map

42 Tsépnoe teno. Kpucramnmmuyeckue u amopdubie Tena. AHU30TPOINHUS CBOUCTB KPUCTAIUIOB. JKUIKUE KPUCTAIUIBI.
CoBpeMeHHbIE MaTepHalIbl

43 [InaBnenue u KpuctauM3anus. Y aenbHas TerioTa miasienus. Cyonumanus

44 YpaBHEHHE TEIIOBOTO OamaHca

45 DnexTpuszaius Ten. DIeKTpudeckuil 3aps. J(Ba Bua 3IeKTPUUECKHUX 3apsI0B

46 [IpoBOAHMKH, AUAIEKTPUKH U MOTYIPOBOAHUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOT0 3apsiaa

47 B3aumopeiictBue 3apanoB. 3akoH Kynona. ToueuHblil 351eKTpUYeCKUii 3apsij

48 Hanpsik€HHOCTB 251eKTprYecKoro nods. IIpuHnun cyneprno3unmu 3JeKTpuYecKux nosen. Jlnnuum
HANPsKEHHOCTH

49 Pabota cun anekrpocrarndeckoro noist. [lorennman. PasHOCTh mOTEHIMAIOB

50 [IpoBOAHMKY M TUANEKTPUKH B AIEKTPOCTATUYECKOM Mose. [IudnekTpruieckasi IPOHUIIAEMOCTh

o1 OnexrpoémkocTs. Konnencarop

52 DNEeKTPOEMKOCTh IIJIOCKOT0 KOHAEHCATOpa. DHEPIus 3apsKEHHOTO KOHJEHcaTopa

53 JlabopaTtopHas pabota "M3mepeHue 371eKTpoEMKOCTH KOHIeHcaTopa"

54 [IpuHuun neicTBrsa U MPUMEHEHNE KOHIEHCATOPOB, KOMMUPOBAIBHOTO anmnapara, CTpyHHOTO MIPUHTEPA.
DneKTpocTaTHuecKas 3aluTa. 3a3eMJICHHE AIEKTPOnpruOopoB

55 DNEeKTPUYECKHUI TOK, yCIIOBUs €ro cymiectBoBaHus. [loctossuubIil Tok. Cuia Toka. Hanpsbxenue.
Conpotusienue. 3akoH OMma /1715 yyacTKa 1enu

56 [TocnenoBarenbHOE, NapauieIbHOE, CMEIIAHHOE COeIMHEHNE TPOBOAHUKOB. JlaboparopHas padota «3yuenue
CMEIIIaHHOTO COEANHEHUSI PE3UCTOPOBY

57 PaGota u MomrHOCTh AnekTpudeckoro Toka. 3akoH Jxoymnsa-Jlenma

58 3axon Oma 11 OJIHOM (3aMKHYTOM) anekTpuyeckoil nenu. Koporkoe 3ambikanue. JlabopaTopHas pabota
«M3mepenne DJ]C ucToOuHMKA TOKA U €70 BHYTPEHHETO COMPOTHUBIICHHS

59 DNEeKTpOHHAs MPOBOJAUMOCTh TBEPABIX METAINIOB. 3aBUCUMOCTh COTPOTUBJIEHUSI METAIIIOB OT TEMIIEPATYPHI.




CBepXIpoBOIUMOCTh

60 DJIEKTPUYECKUH TOK B BaKyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB

61 [TonmynpoBoIHUKH, UX COOCTBEHHAS U IPUMECHAst MPOBOAMMOCTh. CBOIiCcTBa p—N-Tiepexoa.
[TonynpoBOIHUKOBBIE TPUOOPHI

62 DNEeKTPUUECKUH TOK B paCTBOPAX M pacIillaBax 3JIEKTPOIUTOB. DIEKTPOIUTUUECKAS AUCCOLUALUS. DIIEKTPOJIN3

63 DIIEKTPUYECKUH TOK B razax. CaMoCTOSITEIbHBIN U HECAMOCTOATENIbHBIN pa3psaa. Monnus. [lnazma

64 DnexkTpudeckue Mpudopsl U yCTPOICTBA M UX MpaKTHUECKoe NpuMeHeHue. [IpaBuia TexHuKu 0e30macHOCTH

65 O606maronuit ypok «IeKTpOoIUuHAMUKA»

66 KonTponbHas padota no teme «3nekrpoctaTuka. [IocTOSHHBIN 35eKTpruecKuid TOK. TOKU B Pa3InYHBIX
cpenax» /Beepoccuiickas mpoBepoyHasi paboTa mpH MPOBEICHUU Ha OyMaKHOM HOCHUTEIIS

67 [ToBTOpEeHUE

68 [ToBTOpenue




IHoypounoe ninanuposanue 11 KJIACC

Jlarta
Ne n/mt Tema ypoxka U3Y4EHUS

1 ITocTosiHHBIE MAarHUTHI U UX B3auMoJencTBue. MarautHoe nojie. Bekrop
MarHUTHOW MHAYKUUU. JIMHUM MarHUTHOW WHIYKIIUU

2 MaruutHoe 1noJie MpoBOoJHUKA ¢ TOKOM. OnbIT DpcTena. Bzaumoaenicteue
MIPOBOJIHUKOB C TOKOM

3 Tb JlabopaTtopHas pabora «/3yueHne MarHuTHOTO TMOJISI KATYIIKH C TOKOM»
Tb JleiicTBUEe MarHUTHOIO MOJIA HA MPOBOJHUK ¢ TOKOM. Cuita Amrnepa.

4 JlaGopaTtopnast pabora «HccnenoBanue n1eCTBUS TOCTOSHHOTO MarHuTa Ha
paMKy C TOKOM»

5 JleficTBHEe MarHUTHOTO TOJISL HA JBWKYIIYIOCS 3apsKeHHYI0 yactuly. Cuna
Jlopenna. Pabora cunsl Jlopenua

6 DnekTpoMarHuTHas UHAYKIus. [loTok BekTopa MmaruuTHOU uHAYKIMU. DJ[C
WHIYKIUU. 3aKOH 3JIEKTpOMarauTHou uuaykuuu dapazaes

7 Tb JlaGopaTopHas pabota «VcciaenoBaHue SBICHUS AJIEKTPOMArHUTHOM
WHITYKITAW

8 NupyktuBHOCTD. SIBNeHue camonnaykuuu. I{C caMOMHAYKIIMU. DHEPIUs
MarHUTHOTO TOJISL KATYIIKHA C TOKOM. DJIEKTPOMAarHUTHOE T10JIE
TexHU4eCKHEe yCTPOMCTBA U UX PUMEHEHHE: MTOCTOSTHHBIE MAarHUTHI,

9 3JIEKTPOMArHUThI, JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS TIeYh

10 O6o06matomuii ypok «MaraHuTHoe mojie. JIeKTPOMarHuTHasT HHTYKITHS

11 KonTposnbHas pabota «MarautHoe nosie. DJeKTpOMarHuTHasE MHAYKLHS»

12 CBo0Oo1HBIE MeXaHHUecKHEe KoeOaHus. ['apMoHndeckue KoaeoaHus.
YpaBHeHue rapMoHnUeckux konebanuii. [IpeBpaiienue sHepruu

13 Tb JlabopaTtopHas pabota «ccnenoBanue 3aBUCUMOCTH TMEPHO/Ia MAJIBIX
KoJieOaHu Tpy3a HA HUTH OT JUTMHBI HUTHU U MACChI Tpy3a
Konebarenpublit KOHTYp. CBOOOIHBIE SIEKTPOMArHUTHBIE KoJeOaHus B

14 UJeaTHbHOM KOJIeOATETFHOM KOHTYpE. AHAIOTHS MEXIY MEXaHUYECKUMH H
AIIEKTPOMArHUTHBIMU KOJIeOaHUSIMU

15 ®opmyna TomcoHna. 3aKOH COXpaHEHHS SHEPTUU B HI€ATHHOM KOJIe0aTeIbHOM
KOHTYpE

16 [TpencraBienue o 3aTyxaromux KoneOaHusIX. BoIHy X 1eHHbIE MEXaHUYECKHEe
konebanus. Pe3oHanc. BeIHYXI€HHbIE 2JIEKTPOMAarHUTHBIE KOJIEOaHUS
[Iepemennsiii Tok. CHHYCOUJAIbHBIN IEPEMEHHBIN TOK. MOIIHOCTH

17 MEPEMEHHOTO TOKA. AMIUTUTYTHOE U ICUCTBYIOIIEE 3HAYCHUE CHIIBI TOKA U
HaIpsKEHUs

18 Tpauncdopmarop. [IponsBoacTBo, nepeaaya u moTpedIeHNE IEKTPUIECKOM
SHEPIUuu

19 VYceTpoicTBO U MPAKTHUECKOE NPUMEHEHHE JIEKTPHIECKOrO 3BOHKA,
reHeparopa NepeMeHHOro TOKa, IMHUN 3JeKTpoIepeaayd

20 DKOJIOTMYECKUE PUCKU IIPU MPOU3BOJICTBE 31eKTpo3Hepruu. Kynprypa




HCIT0JIB30BAHUSA DJICKTPOOHEPIUH B HOBCCHHGBHOﬁ KHU3HHU

MexaHndeckue BOJIHBI, yCI0BuUs pacnpoctpanenus. [lepuon. Ckopoctb

21 pacnpocTpaHeHus U JJIuHa BOJHbL. Ilonepeunblie v po10JibHbIE BOIHbI

22 3Byk. CkopocTb 3ByKa. ' pomkocTs 3Byka. Beicota ToHa. TemOp 3Byka

23 DJeKTpOMarHUTHbIE BOJIHBI, UX CBOMCTBA U ckopocTs. [llkana
AJIEKTPOMArHUTHBIX BOJIH

24 [IpuHIMIBI paguoCBsI3U U TeNEBUACHUS. Pa3BUTHE CPENICTB CBA3H.
Pagnosokanus

25 KoHntposbHas pabora «KoaebaHust U BOJIHBDY

26 [IpsamosnuHetHOE pacpoCTpaHEHHE CBETA B OJHOPOIHOM cpeie. TodeuHsblit
HMCTOYHUK cBeTa. JIyd cBera

27 OtpaxkeHue cBeta. 3aKOHbI OTpaskeHus cBeta. [loctpoenue usobdpakeHuil B
IUIOCKOM 3€epKajie

28 [Tpenomnenue ceera. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yroa
MIOJIHOTO BHYTPEHHETO OTPAXKEHUS

29 Tb JlabopatopHas pabota «V3MepeHne nokaszaresns IpeJoMICHUs CTEKIIa

30 JIunssl. [Toctpoenue n3obpaxxenuil B aun3e. @opMyiia TOHKOM JIHH3bI.
YBennueHue JIMH3bI

31 Tb JIabopaTtopHas pabora «ccnenoBanne CBOMCTB H300PKEHUH B JIMH3AX)

32 Hucnepcus csera. CioxxkHbll cocTaB O6enoro ceera. LIBer.
Tb JlabopaTopHas pabora «HabmroaeHue TUCTIIEPCUN CBETAY

33 Wntepdepennus cBera. Audpakius csera. JJudpakiunonsas pemeérka

34 [TonepedyHocTh cBETOBBIX BOJIH. [lomsipu3anus ceera

35 OnTuueckue npudOpsl M yCTPOICTBA U YCIIOBUS MX 0€30MaCHOr0 NPUMEHEHUs

36 I'panuibl MPUMEHUMOCTH KJIACCUYECKOW MeXaHUKH. [IocTynarsl cieruanbHOM
TEOPUU OTHOCUTEIBHOCTH

37 OTHOCHTEIBHOCTD OJTHOBPEMEHHOCTH. 3aMEUIECHHE BPEMEHU U COKPAILIEHUE
JUTMHBI

38 OHeprus U UMIYJbC PEISTUBUCTCKON yacThlibl. CBS3b MACChl C SHEPTHEH U
UMITYJIbCOM. DHEPTHUs TOKOS

39 KonTtponbHas padora «Ontuka. OCHOBBI ClIeUaTbHONW TEOPUU
OTHOCHUTEIIbHOCTH

40 ®otonbl. Popmyina [Inanka. Heprus 1 UMITyJIbC GOTOHA

41 OtkpeiTre U uccnenopanue Gorordpgexra. Onpitel A. I'. CroneroBa

42 3akoHsbl potodddexra. YpaBHeHue DiHIITeHA 1151 poToddhdekra. «KpacHas
rpanuna» porosaddexra

43 Hasnenune cBera. OnwiTel [1. H. JIeObeneBa. Xumudeckoe nelicTBHE CBETa

44 TexHUuyeckue ycTpoiCcTBa U MPAKTUYECKOE TPUMEHEHNE: (JOTOIIEMEHT,
¢doTroaTUMK, CONHEYHAs 6aTapes, CBETOINO

45 Pemrenue 3a1a4 mo reme «1eMEHTHl KBAaHTOBOM ONTUKM»

16 Mopenb aroma Tomcona. OnbiTel Pe3epdop/ia mo paccessHuIO 0-4acTHIl.
IInmanerapHas Mmozenb aroma

47 ITocrynarts! bopa

48 Wzny4yenue u norsiorieHne GOTOHOB MPH MEPEX0/Ie aTOMa C OJHOTO YPOBHS




SHEpPruu Ha Ipyrou. Buael ciekTpos

BosHoBbie cBoiicTBa yactull. Bonuel ae bpoiinsa. KopnyckynspHO-BOJIHOBOM

49 nyanu3M. CIIOHTaHHOE U BBIHYKIEHHOE U3TyUEHHE

50 OtxkpeiTHe pagunoakTuBHOCTH. OnbITH Pezepdopaa nmo onpeaeneHnio cocraBa
PaZlMOaKTUBHOTO U3ITYYCHHUS

51 CgoiictBa anb(a-, 6era-, raMmma-u3aydeHus. BiusHue paguoakTHBHOCTH Ha
YKUBbIE OPTaHU3MbI

59 OTKpbITHE TPOTOHA M HEWTpOHA. M30TOMBI. Anb(a-pacnan. DIeKTPOHHBIN U
NO3UTPOHHBIN OeTa-pacnaz. ['aMma-uznyuenue

53 OHeprus cBA3U HYKJIOHOB B siJpe. SnepHble peakuuu. SnepHblil peakTop.
[Tpo6iieMbl, epCIeKTUBBL, IKOJIOTMYECKUE aCTIeKThI SCPHOIN SHEPTeTUKH

54 OnemeHTapHbIe YacTUllbl. OTKPBITHE MTO3UTPOHA. MeTo1bl HAOMIOACHUS U
perucTpamum 3JeMEeHTapHbIX YaCTHLL.
Oransl pa3BUTHA acTpoHOMHUU. [TpuKIIagHOE 1 MUPOBO33pEHUYECKOE 3HAUCHHE

55 actpoHomuu. Bup 38é3nH0ro HeGa. Co3Be3nus, sipkue 3BE3 b, IUIAHETHI, UX
BuauMoe asmxenue. ColHeuHast cCUCTEMa

56 Comnnne. ConHeunast akTuBHOCTh. McTounuk sneprun ConHia u 38E371
3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTUKHU. 3BE3/IbI TTIABHOM MOCIIEIOBATEILHOCTH.

S7 Bnytpennee crpoenue 38E31. COBpeMEHHBIE TTPEACTABICHHS O
MPOUCXOXKACHUH U 3BoJtoIuu ColHIa U 3BE3NT

58 Muineunsiii [1yte — Hama ["anaktuka. [Tonoxenue u auxenue ConHia B
lNanmakTuke. ['anmakTuku. YEpHBIE ABIPHI B s1pax rajJakTHK

59 Bcenennas. Paz6eranue ranaktuk. Teopust bonbiioro B3psiBa. PenrkroBoe
u3nydeHue. MeraranakTuka

60 HeperenHble mpo0i1eMbl aCTPOHOMHUH

61 KontpomnbHas pabora «71eMEeHThl aCTPOHOMUHU U aCTPOPHUIUKI»

62 O6o0matomuii ypok. Ponb ¢pu3uku 1 acTpOHOMUN B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COLIMAIbHOM U 3THYECKOH chepax esTeIbHOCTH YeIOBeKa

63 O6O6H.IilIOH.II/II7I ypok. Posib 1 MecTo (pM3HMKH U aCTPOHOMHUH B COBPEMEHHOM
HAYYHOH KapTHHE MUpa

64 O6o0matomuii ypok. Ponb ¢puzndeckoit Teopuu B GOpMHUPOBAHUH
npecTaBiIeHu 0 GU3NYECKON KapTHHE MUPa

65 Ob6o6maromuit ypok. Mecto ¢pu3zndeckoil KapTHHbI Mupa B o01ieM psgy
COBPEMEHHBIX €CTECTBEHHO-HAYUHbBIX MPEACTABIECHUIN O IPUPOJIE

66 [ToBTOpeHre MarHuTHOE 1MoJje. DIeKTPOMAarHUTHAS. HHTYKITHS

67 [ToBropenne Ontruka. OCHOBBI CTIEIMATBLHON TEOPUU OTHOCUTEILHOCTH

68 [ToBropenue KBanroBas ¢usuka. D1eMEeHThl aCTPOHOMUHU U aCTPOPHUIUKU

JOKYMEHT NOANMMCAH
ONEKTPOHHOW NOAMNUCHLIO

Ceptudukat: 00C2F4D8F492C1EF12979BCA2764AD1DEC
Bnapeneu: MNMectepesa Hatanbsa MpuropbesHa
OevicteuteneHr: ¢ 19.09.2024 o 13.12.2025
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