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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (¢u3uke ©0a30BOr0 YypOBHS Ha YPOBHE CpeaHEro oOIero
oOpa3oBaHusi pa3zpaboTaHa Ha OCHOBE TMOJOXKEHUH W TpeOOBaHUU K pe3yibTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTesbHOI IporpaMmsl, npeactaBieHHbix B PI'OC COO, a
Takke C ydu€toM denepanbHOl paboyeil mporpaMMbl BOCHUTAHUS M KOHIICTIIIMU
npenojaBaHusi yueOHoro mnpeamera «®dusmka» B 00pa30BaTENbHBIX OpPraHU3ALUAX
Poccuiickoit denepannu, pealin3yomux OCHOBHbIE 00pa30BaTelbHbIE POTPAMMBI.

CopnepxaHue nporpaMMbl 10 PU3MKE HAMPABIEHO HA (OPMUPOBAHUE ECTECTBEHHO-
HAay4yHOM KapTuHbI Mupa oOydwarommxcsa 10—11 kiaccoB mpu oOydeHuu ux (usmke Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOro mnoaxona. [Iporpamma mno
¢usuke coorBercTBYeT TpeboBanmsiM PI'OC COO k MmIaHUPYEMBIM JIMYHOCTHBIM,
OpPEeIMETHBIM M METanpeIMETHBIM pe3yinbTaraM OOyYeHMs, a TaKXKe YYHUTHIBAET
HEOOXOJIMMOCTh ~peaju3allid MEXIPEIMETHBIX CBA3ed (U3UKH C €CTECTBEHHO-
HAyYHBIMH y4e€OHBIMH TIpenMeTaMu. B Heil ompenensroTcsi OCHOBHBIC LN HU3y4YEHUS
¢bu3UKHM Ha YPOBHE CpPeAHETO 00111er0 00pa30BaHus, TUIAHUPYEMBIE PE3YIbTaThl OCBOCHUS
Kypca pU3uKH: THYHOCTHBIE, METaIllpeIMETHBIE, TpeIMEeTHBIE (Ha 6a30BOM YpOBHE).

[Tporpamma o ¢pu3HKe BKIIOYAET:

® [JJaHUpPYEMBIE Pe3yJbTaThl OCBOCHUS Kypca (pU3uKu Ha 6a30BOM YPOBHE, B TOM

YHCIie IPEIMETHBIE PE3YNbTAThI MO roJlaM 00yUYeHHUS;

e cozaepxaHue ydyebHoro nmpeamera «Dusmka» mo rogaM oOydeHHs.

®dwu3uka Kak Hayka o Hambosee OOIIMX 3aKOHAX MPUPOJIBI, BHICTYIAs B KAaueCTBE
y4eOHOro mpeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHCTEMY 3HaHUU 00
okpyxatorieM wmupe. IIkonapHBIA Kypc QUMK — CHCTEeMOOOpasyromui A
€CTECTBEHHO-HAYUHbIX Y4€OHBIX MPEIMETOB, MOCKOJbKY (DM3NYECKHE 3aKOHBI JIEKAT B
OCHOBE TIPOIIECCOB M SBJICHUW, H3y4aeMbIX XHMHEH, Ouomorued, Quandeckoi
reorpadueil u actpoHomuell. Mcrnonb3oBaHWE W AaKTUBHOE MPUMEHEHUE (PU3MUECKHX
3HAHUI OIpenessieT XapakTep W pPa3BUTHE Pa3HOOOpPA3HBIX TEXHOJOTHH B cdepe
DHEPreTUKU, TPAHCIOpPTa, OCBOEHHUS KOCMOCA, TMOJYy4YEHUS HOBBIX MaTepuajoB C
3a/laHHBIMU CBOMCTBaMM M Jpyrux. M3yueHue (U3MKKM BHOCUT OCHOBHOM BKJAJ B
dbopMHpOBaHNE €CTECTBEHHO-HAYUYHON KapTHHBI MUpa O0ydaromuxcs, B GOpMUPOBaAHHUE
YMEHUIl MNPUMEHSITh HAy4YHbI METOJl TO3HAHMUS TPU BBIMOIHEHHMM HUMH Y4eOHBIX
UCCIIEOBAaHUMN.

B ocHoBy Kkypca ¢pu3uku 1715 ypoBHS CpeIHEro 00IIero o0pa3zoBaHus MOJIOKEH Pl
UJei, KOTOPbIE MOYKHO pacCMaTpHUBaTh KaK MIPUHIUIIBI €0 OCTPOECHHUS.

Hoesa yenocmnocmu. B COOTBETCTBUM C€ HEW Kypc SABISETCS JIOTHUECKU
3aBEPIIEHHBIM, OH COJCPXHUT MaTepual W3 BCEX pa3lesioB (PH3UKH, BKIIOYAET Kak
BOIPOCHI KJIIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MaTtepHal Kypca (pU3UKU 0ObEIUHEH
BOKpYr (¢u3uueckux Teopuid. Benymwum B Kypce sBusiercs  (HopMHpOBaHUE
IPEICTAaBICHUI O CTPYKTYPHBIX YPOBHSIX MAaT€pPUH, BEIIECTBE U MOJIE.



Hoes  eymanumapuzayuu. EE peanusanmsi mpeanosiaraeT  HMCIOJb30BaHUE
I'YMaHUTapHOIO MOTEHIMaNa (PU3NYECKON HAYKH, OCMBICIIEHUE CBA3U Pa3BUTHUS (DU3UKU C
pa3BUTHEM OOIECTBA, a TaKkK€ C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU U
HKOJIOTHYECKUMHU MPpoOIeMaMHu.

Hoes npuxnaonou manpaenennocmu. Kypc pusuku npeanosnaraer 3HaKOMCTBO C
HIUPOKUM KPYTOM TEXHMUYECKUX U TEXHOJIOTMUECKHUX MPUIOKEHUN U3yUYEHHBIX TEOPUA U
3aKOHOB.

Hoes sxonocuzayuu peannsyercs MOoCpPeICTBOM BBEIEHUS 2JIEMEHTOB COJIEPIKAHMS,
NOCBSIIEHHBIX JKOJIOTMYECKUM IHPO0JIEeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbI C
Pa3BUTHEM TEXHUKH M TEXHOJIOTHM, a Takke OOCYXKIEHHUS MpoOJieM palroHAIbHOIO
IPHUPOIONOJIBE30BAHMS U SKOJIOTHYECKON 0€30IaCHOCTH.

Crep:KHEBBIMU dJIEeMEHTaMH Kypca (U3UMKM Ha YpOBHE CpEAHEro OOIIero
oOpa3zoBaHusi ABJIAIOTCS (uU3MUECKHe Teopud ((POpMUPOBAHHME MPEACTABICHUNA O
CTPYKTYpE TMOCTpOeHUs (U3MYECKOW TEOpuu, POIM (PyHIAMEHTAJIbHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUAX O MPHUPOJAE, TpaHUIAX NPUMEHUMOCTH
TEOpUH, /JIsl OMMCAHMSI €CTECTBEHHO-HAYUYHBIX SIBIICHUHN U MPOIIECCOB).

CHUCTeMHO-JIeATEIbHOCTHBIN MOJIX0/I B Kypce (DU3UKH pean3yeTcsl MPEXK/Ie BCETro
3a CYET OpraHU3alNU HKCIIEPUMEHTAIBHON JeSITeNbHOCTH o0yyatonuxcs. s 6a30Boro
YPOBHS Kypca (PU3UKH — 3TO UCHOJIb30BAHUE CUCTEMBI (POHTATBHBIX KPAaTKOBPEMEHHBIX
AKCIIEPUMEHTOB M JIA0OPATOPHBIX paboOT, KOTOPHIE B MporpamMme Mo pu3nuke 00beTMHEHbI
B OOIIMI CIIUCOK YYEHMUYECKUX MPAKTUYECKUX padboT. Briaenenne B yka3aHHOM IepeyHe
7abopaTopHbIX paboOT, MPOBOAUMBIX JUISI KOHTPOJS M OIEHKH, OCYIIECTBISETCS
y4aCTHUKaMH 00pa3oBaTEIbHOrO IMpoliecca UCXOAs U3 OCOOEHHOCTEH IMIaHUPOBAHMS U
ocHaieHusi kabuneta ¢uszuku. [Ipu 3TOoM obecrnieunBaeTcs OBIAJEHUE OOYJAIOIIUMUCS
YMEHUSIMU  T[POBOJUTH  KOCBEHHBbIE HM3MEPEHHUs, MCCIEIOBAaHUS  3aBUCUMOCTEN
($U3NYECKUX BEJIUYHH U IOCTAHOBKY OIBITOB IO MPOBEPKE MPEASIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHKE yleseTcsl pelIeHUIO PacUE€THBIX M KaueCTBEHHBIX 3a1ad. [lpu
ATOM JJi1 pacy€THBIX 3a7ady MPUOPUTETOM SBISAIOTCS 3aladyd C SBHO 3aJaHHOMN
buznueckol  MOJENbl0, MO3BOJSIOIIME  NPUMEHSTh  WU3YyYEHHBIE  3aKOHbBl U
3aKOHOMEPHOCTH KaK M3 OJHOIrO pas3zesia Kypca, TaK U MHTErpUpysl 3HAHMS U3 Pa3HBIX
paznenoB. [l KaueCTBEHHBIX 3aJlay MPUOPUTETOM SBIISIOTCS 3aJaHUsl Ha OObSICHEHHE
npoTeKaHust (U3NYECKUX SBJICHUN M IPOIIECCOB B OKPY’KAIOUIEH >KHU3HM, TpeOyromue
BbIOOpa PU3NYECKON MOJENH ISl CUTYalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa.

B cootBerctBun ¢ TpeboBanusmu OPI'OC COO k maTepHalbHO-TEXHUYECKOMY
obecrnieueHnI0 yueOHOTO Tporiecca 6a30BbIl YPOBEHb Kypca (PM3UKU HA YPOBHE CPEITHETO
oOuiero oOpa3oBaHusl JAOJDKEH M3y4yaThCsl B YCIOBHUSX NMPEAMETHOro KaOuHeTa (PU3HKHU
WIN B YCJIOBHUSX MHTETPUPOBAHHOTO KaOWHETA NMPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.
B kabunere (u3uku A0MKHO OBITH HEOOXOIUMOE JTabopaTopHOE OO0OpYJAOBaHUE IS
BBITIOJTHEHUS! YKa3aHHBIX B MpOrpaMMe 1o (pU3UKe yUeHUYECKUX MPAKTUYECKUX padoT U
JIEMOHCTPAIMOHHOE 000pYA0BaHHUE.

JlemoHcTparonHoe o0opynoBaHue (HOpMUPYETCSl B COOTBETCTBHM C NMPUHIIMIIOM
MUHUMAJIbHOW JOCTAaTOYHOCTH M 00ECleurnBaeT IOCTAHOBKY IEPEUYHUCICHHBIX B
nporpamMme 1o (U3MKE KIIOYEBBIX JEMOHCTPAIMHA [UIS HKCCIEIOBAHUA H3Y4aeMbIX



SIBIIGHUN U MPOLIECCOB, SMIMPUYECKUX U (PYHJIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX
MIPUMEHEHHUM.

JlabopaTtopHoe  oOopydoBaHUE [JII  YYCHHUYECKHMX  MPAKTHUECKUX  paldoT
dbopMupyeTcs B BUJE TEMAaTHYECKUX KOMIUIEKTOB M OOECHEUYHBAETCS B pacyére OHOTO
KOMIUIEKTa Ha JBYX oOyuaromuxcs. TemaTHuecKue KOMIUIEKTHI J1abopaTOPHOTO
000pyI0BaHUSI TOTKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM HMCIIOIB30BAaHUU aHATOTOBBIX
u 1udpoBbIX NPUOOPOB, a TAKKE KOMIIBIOTEPHBIX H3MEPUTEIBHBIX CHUCTEM B BUJE
1M (ppOBBIX TabopaTOpHii.

OCHOBHBIMHU LIETSIMU U3Y4YE€HHS PU3UKH B 00111€eM 00pa30BAHUH SBIISIOTCS:

e (opmupoBaHHE UHTEpPECA U CTPEMIICHUSI OOYYAIOIIUXCS K HAYYHOMY U3y4YEHUIO

MPUPO/IbI, PA3BUTUE UX MHTEIUIEKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHUE MPEJICTABICHUN O HAaydYHOM METOJE MO3HaHUs U (OpMUPOBaHUE
HCCIIEA0BATENBCKOIO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

e (opmupoBaHHEe HAYYHOTO MHPOBO33PEHUSI KaK pe3ysibTaTa H3Yy4YeHHS OCHOB
CTpOEHUS MaTepuu U (HyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (opmupoBaHue yMeHUU OOBICHATH SBIIEHUS C WCIOJB30BAaHHEM (HU3HUECKHUX
3HAHUH U HAy4YHBIX 10KA3aTEJIbCTB;

e (opmupoBaHue TmTpeACTaBICHUH O poilu (U3UKH JUISI Pa3BUTHUS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

Joctrxenue 3Tux 1eneid oOecrneyuBaeTcsl pEeUIeHUEM CIEAYyIIUX 3a1ad B

npolecce N3y4eHus Kypca GU3NKU Ha YPOBHE CPEAHETo 00IIero 0Opa3oBaHMUs:

® T[pUOOpPETeHHE CUCTEMBI 3HAHMKA 00 OOMMX (U3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHax, TEOpHUSAX, BKIOYAsT  MEXaHUKY, MOJEKYSIPHYIO  (U3HUKY,
ANIEKTPOIUHAMUKY, KBAHTOBYIO (DU3UKY U SJIEMEHTHI aCTPO(PU3UKY;

e (opMHpOBaHHE YMEHUM MPUMEHSITh TCOPETUUYECKHE 3HAHUSA ISl OOBSICHEHUS
(GU3UYECKUX SIBIICHUNM B MPUPOJAC W ISl MPUHATUS MPAKTUYCCKUX PEIICHHUN B
MMOBCEIHEBHOM >KU3HU;

® OCBOCHHE CIOCOOOB PEIICHUs PA3IUYHbIX 33/1a4 C SBHO 3aJaHHON (hU3UUECKON
MOJIETIBIO, 3a/1a4, MOAPA3yMEBAIOIINX CAMOCTOSTENFHOE CO3aHue (HU3HMUECKON
MOJIEH, aJIEKBaTHOW YCIIOBUSAM 3a/1a4u;

e TMOHMMaHUE (UINYECKUX OCHOB U TMPUHIIMIOB JCHCTBUS TEXHUYECKUX
YCTPOWCTB M TEXHOJOTMYECKUX IIPOILIECCOB, MX BIMSHUA HA OKPYXAIOIIYIO
cpeny;

® OBJAJCHHE METOJaMH CaMOCTOATEIBHOTO IUIAHUPOBAHMS M  TPOBEACHMUS
GU3UYECKUX OKCIEPUMEHTOB, aHajiu3a ©W HWHTEpOpeTanuu uH)opMaluu,
onpeieNIeHUs IOCTOBEPHOCTH MOJYYEHHOTO Pe3yJIbTaTa;

® CO3JIaHUE YCIOBUM [JI1 pPa3BUTHS YMEHHH HPOECKTHO-HUCCIIEN0BATEIbCKOM,
TBOPYECKOH JECATEIbHOCTH.

Ha wusyuenne ¢usuku (0a30BBIi YpPOBEHb) Ha YPOBHE CpEIHEro OOIIEero

obOpazoBanusi orBoautcst 136 dacos: B 10 kiacce — 68 vacoB (2 vaca B Henenwo), B 11
Kjacce — 68 yacoB (2 yaca B HEJZIETIIO).



[Ipennaraemplii B mporpamMme IO (U3MKE IEpPeYeHb J1a0OpPaTOPHBIX U
MPAKTUYECKUX PadOT SBISICTCS PEKOMEHJIOBAHHBIM, YYHTENb JIeJIaeT BHIOOP MPOBEICHUS
7abopaTopHBIX pabOT W OMBITOB C YYETOM WHAUBUAYaTbHBIX OCOOCHHOCTEH
00ydJaromuxcs.



COJAEPKAHUE OBYYEHUA
10 KJTACC

Pazgen 1. ®u3nka 1 MeTOAbI HAYYHOI' 0 MO3HAHMS

dusuka — Hayka o npupone. Hayuneie mMeToasl MO3HaHUSA OKPYKAIOIIEro MHpPA.
Posnb skciepuMeHTa U TEOpUH B IpOLECCce MO3HAHMS IPUPOIbI. DKCIEPUMEHT B (DU3HKE.

MonenupoBanue (U3MUECKHX SBIECHUNM M mpolueccoB. HayuyHble runoressl.
dusnueckue 3aKOHBI M TEOPUH. ['paHUIBI MPUMEHUMOCTH (U3NYECKHX 3aKOHOB.
[IpuHIAII COOTBETCTBHS.

Ponp 1 MmecTo Qusuku B popMHUpPOBaHUU COBPEMEHHOM HayyHON KapTHUHBI MHUpPA, B
IIPaKTUYECKON IEATEIBHOCTH JIOJICH.

Jlemoncmpayuu

AHasorossie U HU(PPOBbIE U3MEPUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATUUKH.

Pasznen 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe nBuxeHrEe. OTHOCUTENBHOCTh MEXaHUYECKOTO IBHAKEHHS. CucTtemMa
otcuéra. Tpaekropus.

[lepemerienue, CKOPOCTh (CpeHsISI CKOPOCTh, MTHOBEHHAS! CKOPOCTh) M YCKOPEHHUE
MaTepualbHON TOYKM, HX IPOCKUMH HA OCH CHUCTeMbl KoopauHaT. CroxxeHue
IIEPEMELIEHUI U CI0KEHHUE CKOPOCTEH.

PaBHOMepHOE ¥ pPaBHOYCKOpPEHHOE TMpsIMOJIMHEHHOEe JABWXeHHe. [ 'paduku
3aBUCUMOCTH KOOpJMHAT, CKOPOCTH, YCKOPEHHMS, IyTH U NEPEMEIICHU MaTepUaIbHOU
TOYKH OT BPEMEHH.

CBoOopaHOE MmajicHre. Y CKOPEHHE CBOOOIHOTO A ICHHUS.

KpuBonuHeliHOe nBukeHue. [[BH)KEHHE MaTepuaabHOM TOYKH IO OKPYKHOCTH C
ITIOCTOSIHHOM 10 MOJIYJIFO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEMHAsA CKOPOCTh. llepuon n
yacToTa oOparnieHus. [{eHTpocTpeMuTenbHOE YCKOPEHUE.

TexHnueckrne yCTpOMCTBA M NPAKTUYECKOE IMPUMEHEHHUE: CIUAOMETP, IBUKEHHUE
CHApSJIOB, IIEMTHBIE U PEMEHHBIE TTEPEIayuH.

Jlemoncmpayuu

Mogenp cuctembl OTCYETA, WUIIOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBU>KEHHUSL.

[IpeobpazoBaHue ABMIKEHUM ¢ UCTIOIB30BaHUEM MTPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYXE U B PA3pEKEHHOM IPOCTPAHCTBE.

HaGmronenue paBwkeHUs Tena, OpPOIICHHOTO IO YIVIOM K TOPU3OHTY |
TOPU30HTAIIBHO.

N3mepeHne yecKopeHusi CBOOOTHOTO MaICHHUS.

HanpasneHnne ckopoCcTH Npu IBHKEHUH 110 OKPYKHOCTH.

Vuenuueckuii axcnepumenm, nabopamopHvlie pabonivl



W3yueHrne HEpaBHOMEPHOIO JBMKEHUS C LEJIbI0 ONPENEICHUsT MIHOBEHHOMN
CKOPOCTH.

HccnenoBanne COOTHONIIEHUSI MEXAY NYTSIMH, NPOWJECHHBIMU TEJIOM 34
MIOCJIEIOBATENIbHBIE PABHBIEC NMPOMEXYTKHM BPEMEHH IPH PaBHOYCKOPEHHOM JIBXKEHHU C
Ha4aJIbHOW CKOPOCTHIO, PABHOU HYJIIO.

N3yueHne NBUKEHMS IIapUKa B BI3KOM JKUJIKOCTH.

N3ydeHue NBUKEHUS Tena, OpPOIIEHHOIO0 TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunnun otHocutensHOCTH ['ammites. llepseil 3akoH Herorona. MHepruanbHbIe
CHUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepnosunyu cui. Bropoit 3axkon HeroTona mis
MartepuaibHOil Touku. Tpernii 3akoH HproTOHA /1711 MaTepUanbHbBIX TOYEK.

3akoH BcemupHOTo TsroteHus. Cuna tsxkectu. [lepBas kocmMudeckasi CKOpOCTb.

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

Tpenue. Bunsl Tpenusi (mokos, ckoibxeHus, kaueHus). Cuna Tpenus. Cyxoe
Tperue. Cuiia TpeHUs CKOJBXKEHHUS U cuiia TpeHus nokos. Koagdunument tpenus. Cuna
COTNPOTHUBIICHUSI TIPU JIBMXKCHUU TeJa B )KUIKOCTH WM Ta3e.

[ToctynaTenbHOE U BpaliaTeabHOE JBUKEHUE aOCOTIOTHO TBEPAOTO TeNa.

MOMEHT CHIIBI OTHOCHTENIBHO OCH BpaieHus. 1lnedo cuibl. YcnoBus paBHOBecHs
TBEPIOTO TENA.

TexHudyeckue yCTpoHUCTBa U MPAKTUUECKOE MPUMEHEHHE: MOUIUITHUKY, IBIDKCHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUUH.

CpaBHeHME Macc B3aMMOAEHCTBYIOIIUX TEJT.

Bropoii 3akoH HproToHa.

N3mepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CUJIbI YIIPYTOCTH OT AepopMalvu.

HesecomocTts. Bec Tena npu yCKOPEHHOM MOABEME U TIAJICHUU.

CpaBHEHHE CUJI TPEHUSI TIOKOSI, KAYEHUS U CKOJIb)KCHHUSI.

VYcnoBus paBHOBecHs TBEPAOTO Tesia. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomuol

W3ydenne nBu>KeHUs: OpycKa Mo HAKIOHHOM IMIIOCKOCTH.

HccnenoBanue 3aBUCHMMOCTH CHJI  YIIPYTOCTH, BO3HUKAIOUIMX B TMPYXKHUHE U
pe3uHOBOM o0pasiie, OT X JedopMarium.

HccnenoBanue ycinoBHil paBHOBECHS TBEPIOTO TEJa, UMEIOIIETO OCh BPAILICHHUS.

Tema 3. 3aKkonvl coXpaneHusn 6 mexanuke

Hmnynbec MatepuanbHOW TOYKHM (TEsa), CUCTEMBI MaTepUaIbHBIX TOYeK. Mmmyinbc
CUJIbl W W3MEHEHHWE HMITyJbCa Tela. 3aKOH COXPAaHEHUS UMITyJlbca. PeakTMBHOE
JIBUYKEHUE.

Pa6ota cuibl. MOLTHOCTD CUJIBI.



Kunernueckass »sHepruss MartepuaibHoil Touku. Teopema 00 H3MEHEHUU
KWHETUYECKOM SHEPIUH.

[TorenunaneHas »Heprus. lloTeHuumanbHas 3HEpPrUs yHpyro AepOpMUPOBAHHON
npyxuHsl. [ToreHnmanbHas sHeprus Tesia BOJIN3U MOBEPXHOCTH 3eMIIN.

[ToTeHuManbHbBIE U HETIOTEHIUANIbHBIE CUIIbl. CBSI3b paObOTHl HEIOTEHIUATBHBIX CHII
C U3MEHEHUEM MEXaHMYECKOW HEPIMM CUCTEMBI TEJl. 3aKOH COXPaHEHUs MEXaHUYECKON
DHEPTHH.

Yupyrue u Heynpyrue CTOIKHOBEHUS.

TexHudyeckne yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHME: BOIOMET, KONED,
NPYXUHHBIN ITUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBM)KEHHE.

[lepexos noTeHMAIbHON SHEPTUN B KHHETHUECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamophule pabomul

N3yuenue abCONIOTHO HEYNIPYToro yaapa ¢ MOMOIIbIO ABYX OJMHAKOBBIX HUTSIHBIX
MasITHUKOB.

HccnenoBanue cBsizu pabOTHI CHIIBI ¢ U3MEHEHUEM MEXaHHMYECKON SHEpruu Tesla Ha
IIPUMEPE PACTSHKEHUS PE3UHOBOIO KIyTa.

Paszpnen 3. MoJiekysipHas ¢pusuka 1 TepMOIMHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHbBIE€ TOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUM M UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe aBuxenue. Juddysus. Xapakrep JABUKEHUS U
B3aMMOJICVCTBHS YaCTHUI] BellecTBa. MoJiesn CTpPOCHUS ra30B, KUIKOCTEN U TBEPABIX TEI
U 00BSICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX MOjeNei. Macca u pa3mepsl MOJIEKYI.
KonuuectBo BemecTBa. [TocrossHaas ABoraapo.

TenoBoe paBHOBecue. Temmeparypa u e€ wusmepenue. lllkana Ttemmeparyp
Llenbcus.

Mopens uaeanbHOro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KMHETHYECKON
TEOPUH HMJICATBHOTO Ta3a. AOCOIIOTHAS TeMIlepaTypa Kak mMepa CpeJHel KMHETHYeCKOu
SHEPruu TEIUIOBOTrO JABWKEHUs 4vacTull raza. lllkana temmneparyp KenbBuna. ['a3oBbie
3akoHbl. YpaBHeHue MeHnneneeBa—Knaneiipona. 3akon J[lanproHa. M3omporeccel B
UeallbHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BeulecTBa. I'paduueckoe mpencraBieHue
U30TPOIIECCOB: H30TEPMa, U30X0pa, n300apa.

TexHuueckue ycTpoiicTBa U MpakKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapOMETpP.

Llemoncmpayuu

OnbIThI, TOKa3bIBAIOIINE JAUCKPETHOE CTPOCHUE BellecTBa, (GoTorpapuu MOJIEKYI
OPraHUYECKUX COCIUHCHUM.

OnpiThl 0 TG Y3UN KUAKOCTEH U ra3oB.

Monenb 6pOyHOBCKOTO JTBUKECHHUS.

Mogens onbiTa lTepHa.



OnbIThI, TOKa3bIBAIOIINE CYIIECTBOBAHUE MEXKMOJIEKYIISIPHOTO B3AUMOIEUCTBUSI.

Mopaenb, nrocTpupyroniasi Ipupoay 1aBJIeHUs ra3a Ha CTEHKHU COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIIUE  ypaBHEHUE  COCTOSIHUS  HWJEaJbHOTO  Tasa,
U30IPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabonvl

OmnpeneneHne Macchl BO3/1yXa B KJIAaCCHOW KOMHAaTe€ HAa OCHOBE M3MEpeHUi 00bEéMa
KOMHATBHI, JaBJICHUS U TEMIIEpaTyphl BO31yXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEKY apaMETPAMH COCTOSIHUS pa3peKeHHOr0 Tasa.

Tema 2. Ocnosvt mepmoouHamurku

Tepmonunamuyeckass cucrema. BHYTpeHHsIi SHeprusi TEPMOJINHAMHYECKOMN
CHUCTEMBl U crnocoObl e¢ u3MeHeHus. KonudecTBo TemioTel U pabota. BHyTpeHHss
SHEPrUsl OAHOATOMHOIO HJEANbHOTO raza. Buapl Teruionepenayu: TEIUIONPOBOIHOCTb,
KOHBEKIUS, U3JIyYeHHE. Y AebHAA TEIUIOEMKOCTh BemecTBa. KoIM4ecTBO TEMIOTHI MpH
TerJIonepeaaye.

[Tonsitue 06 aguabatHoM mporiecce. [lepBriit 3akoH TepMoauHaMuku. [IpuMenenue
MEPBOTO0 3aKOHA TEPMOJWHAMUKH K H3ompoleccaM. ['paduyeckas HHTEpIpeTaIUs
paboTHI Taza.

Bropoii 3akon TepMoguHamMuku. HeoObpaTuMoCTh MpoiieccoB B MPUPOJIE.

TeruioBble MamuHbl. [IpuHIUNBEL AeiicTBUS TemioBbIX MamuH. [IpeoOpazoBanus
HHEPruM B TEIUIOBBIX MamuHax. KoaghuueHT noae3Horo qeicTBUS TEIIOBON MaIIHHBI.
[uxn Kapuo u ero xo3(h(UIIMEHT MOJE3HOTO ACUCTBHUSA. DKOJIOTUYECKHE MPOOIEMBI
TEIJIO3HEPTEeTUKHU.

TexHu4yeckue ycTpoNCTBAa M MPAKTHUYECKOE MPUMEHEHHE: JBUTATEIh BHYTPEHHETO
Cropanusi, ObITOBON XOJOIUIBHHUK, KOHIAUIIUOHED.

Jlemoncmpayuu

M3MmeHeHrne BHYTpEHHEW PHEPrHH Teja MPU COBEPIICHUH PabOThI: BBUIET MPOOKHU
13 OYTBUIKM TOJ IEWCTBHUEM CXKATOr0 BO3/lyXa, HarpeBaHue 3(pupa B JaTyHHOU TpyOKe
NyTEM TpeHUs (BUIACOAEMOHCTPALINS).

M3MeHeHne BHYTpEHHEH sHepruu (TemMreparypbl) Teja Npu Terionepeaaye.

OnbIT 110 a1MabaTHOMY PACIIUPEHHUIO BO3/yXa (OIBIT C BO3IYIIIHBIM OTHUBOM).

Mopenu mnapoBoil TypOWHBI, JBUTATENS BHYTPEHHETO CTOpaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi

N3MepeHne ynenbHON TEITOEMKOCTH.

Tema 3. Azpezammnvie cocmoanun geuyecmea. Dazosvie nepexoont

[TapooOpa3zoBannie u KoHJeHcanus. McmapeHue u kumneHue. AOCONIOTHas |
OTHOCUTEIIbHAsl BJIAXHOCTh Bo3ayxa. Haceimenusld mnap. YaenpHas — TemoTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMITEPATYPhl KUTIEHUS OT JaBJICHUS.

Teépnoe Tteno. Kpucrammmueckue u amopdHbie Tena. AHHM30TPOIUS CBOWCTB
kpuctauioB. JKuakue kpuctamibl. CoBpemMeHHble Marepuanbl. llnaBienue u
KpUCTAITU3anus. Y JelibHas TerioTa miasinenns. Cyonumanms.

VYpaBHeHue TemioBoro OanaHca.



TexHuueckre yCTpPOMCTBA M  MPAKTUYECKOE TMPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJOTMU MOJYUYECHHUSI COBPEMEHHBIX MaTEpUaJIOB, B TOM
YHUCIIe HAHOMATEPUAIIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBIIICHHBIX MAPOB.

Kunenve npu NOHWKEHHOM JaBJICHHUH.

Cnoco0Obl U3MepeHus BIAXKHOCTH.

HaGmronenre HarpeBaHusl ¥ TUIABJICHHUS KPUCTAJUTMYECKOTO BEIIeCTBA.

JleMOHCTpanus KpucTaJlioB.

Yuenuueckuti sxcnepumenm, 1abopamoprsie pabomol

N3MepeHre OTHOCUTENBHOM BIAXXHOCTH BO3yXa.

Paznen 4. DiekTpoanHaMuKa

Tema 1. Inekmpocmamuka

OJeKTpu3auusa Tel. DJIEKTPUUYECKUU 3apsan. JBa BUAa SIEKTPUUECKHUX 3apsJIOB.
[IpoBOAHMKHY, TUANEKTPUKH U TOJYIPOBOJHUKHU. 3aKOH COXPAHEHHS JIJIEKTPHUUECKOTO
3apsaa.

B3aunmopeiictBue 3apsgoB. 3akoH Kynona. TodedHbId 3IEKTPUUYECKHI 3aps.
Onekrpruueckoe nose. Hanpssk€HHOCTH dnekTpryeckoro nois. [IpuHiun cyneprio3unuun
ANEKTPUUECKUX NOJIEH. JIMHNN HANpsy)KEHHOCTH JIEKTPUYECKOTO MOJIS.

PabGora cun snextpocratmueckoro mois. [loTenmuman. Pa3HoOCTh MOTEHIMANOB.
[IpoBOIHMKM W JAMDJIEKTPUKM B  DJIEKTPOCTAaTHYECKOM TMoie. Jludnexrpuyeckas
MPOHUIIAEMOCTb.

OnekTpoéMKocTh. KoHnaeHcaTop. DJEKTPOEMKOCTh IIOCKOTO KOHIEHCATOpA.
OHeprus 3apsKEHHOTO KOHAEHCATOpa.

TexHudueckne yCcTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHE:  DJIEKTPOCKOII,
ANIEKTPOMETP,  DJEKTPOCTaTUYeCcKas  3alluTa,  3a3eMJIeHHEe  3JIEKTPONpHOOpOB,
KOHJICHCATOP, KOMMPOBAJIBHBIN anmnapar, CTPyHHBIN IPUHTEP.

Jlemoncmpayuu

Y CTpOUCTBO M MPUHLIMI IEUCTBUS AIEKTPOMETPA.

BzaumopelicTBrue Ha3JIEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE MOJIE 3aAPSIKEHHBIX TEI.

[IpOBOIHMKH B DJIEKTPOCTATUYECKOM II0JIE.

DJIEKTpOCTaTUYECKas 3aIUTA.

JIMATIEKTPUKH B AIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTD JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATopa OT IUIOLIAAM IUIACTHH,
PacCTOSIHUS MEXKAY HUIMHU U TUDJIEKTPUUECKON MTPOHULIAEMOCTH.

OHeprus 3apsKEHHOT0 KOHAEHCATOPA.

Vuenuuecxuii sxcnepumenm, nabopamophule pabomul

N3mepenue 351eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. [locmosannstii nekmpuyeckuii mox. Toku é paznuunvix cpedax



DJIEKTPUUECKUI TOK. YCJIOBHS CYIIECTBOBAHUSA 3JIEKTPUUYECKOro ToKa. MICTOUYHUKHN
Toka. Cuna toka. [locTOssHHBIN TOK.

Hanpsokenne. 3akon Oma 1151 yyacTKa LEemnu.

OJIEKTPUUECKOE  CONPOTUBICHHUE.  YNIEIbHOE  CONPOTHBICHUE  BEIIECTBA.
ITocnenoBarenbHOE, TapauIeIbHOE, CMEIIAHHOE COCAMHEHNE TPOBOIHUKOB.

Pa6ora snextpudeckoro Toka. 3akoH Jxoymns—JIenna. MOMIHOCTh 31EKTPHUUECKOTO
TOKA.

DNEKTpOABUKYIIAsl CUJla U BHYTPEHHEE COIPOTHBICHUE MCTOYHMKA TOKA. 3aKOH
OmMa 1151 moJIHOM (3aMKHYTOM) ieKkTpudeckoit nenu. KopoTkoe 3aMbIkaHue.

DJIEKTPOHHAsT MPOBOJMMOCTb TBEPIABIX METAUIOB. 3aBUCHUMOCTH CONPOTHBIICHHS
METaJUIOB OT TeMIiepatypbl. CBEpXIPOBOIUMOCTb.

DJIeKTpUUECKui TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoauuku. CoOCTBEHHAsI U MPUMECHAsI MTPOBOJIUMOCTD MOTYIPOBOHUKOB.
CoiicTBa p—n-niepexosa. [lomynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUI TOK B paCTBOPAX M pacIuiaBax 3JIEKTPOJIHUTOB. DIEKTPOITUTHYECKAS
JUCCOLMalus. DIEKTPOJIN3.

DnekTpryeckuil TOK B ra3zax. CamMoCTOATENbHBIM M HECAMOCTOSTEIbHBIN pa3psil.
Monnus. [1na3zma.

TexHuueckne yCcTpOMCTBa M MPAKTUYECKOE MPUMEHECHHUE: aMIIEPMETP, BOJIBTMETD,
peocTaT, UCTOYHUKHU TOKa, AJIEKTPOHATPEBaTENbHBIE MPUOOPHI, JIEKTPOOCBETUTEIHHbBIC
npuOOphl, TEPMOMETP  COMPOTUBICHUS, BaKyyMHBIM JAHOJ, TEPMUCTOPHI U
(b oTOpE3UCTOPHI, MOTYITPOBOJHUKOBBIN TNO/, TAIbBAHHUKA.

Jlemoncmpayuu

W3mepenue cuibl TOKa U HAMIPSKEHHUSL.

3aBHCUMOCTH COMPOTUBJICHUS [IUIUHIPUYECKUX TPOBOAHUKOB OT JJIMHBI, TIIOIIAIHA
IIOIIEPEYHOr0 CEYEHUS U MaTepurala.

CMenaHHOe COeJMHEHNE TPOBOJHUKOB.

[Ipamoe  u3MepeHuEe  ANEKTPOABMXKYIIeM  cuibl. KopoTkoe — 3aMbIKaHue
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHUMOCTb CONTPOTUBJIEHUSI METAJUIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB NEKTPOIUTOB.

HckpoBol pa3psia 1 IpOBOAUMOCTD BO3yXa.

OIHOCTOPOHHSAS TPOBOJUMOCTD AUO/A.

Vuenuueckuti sxcnepumenm, 1abopamopHie pabomuol

N3ydeHune cMEemaHHOro COEIMHEHUS PE3UCTOPOB.

N3MepeHne »IeKTPOABUKYIIEH CHJIbI MCTOYHMKA TOKA M €ro BHYTPEHHErO
COITPOTHUBIICHUSL.

Habmonenue snexTponusa.

MesxknpeamMeTHbie CBA3H

Nzyuenne kypca ¢puszuku 6a3oBoro ypoBHs B 10 kiacce ocymecTBiseTcs ¢ y4éToM
COJIep KAaTEeNbHBIX MEKIIPEAMETHBIX CBS3€H C KypcaMu MaTeMaTHUKH, OWOJIOTHH, XUMUU,
reorpaduu U TEXHOJIOTHH.



Mesicnpeomemnvie nonamusi, CBSI3aHHBIE C HW3YYEHUEM METOAOB HAy4yHOTO
NO3HAHUA: SIBJICHME, HAY4HbIH (akT, Tunoresa, ¢puszndeckas BEJIUYMHA, 3aKOH, TEOPHS,
HaOII0CHHE, SKCIIEPUMEHT, MOJEINPOBAHNE, MOJEIIb, H3MEPEHUE.

Mamemamuxka: penieHHe CHUCTEMbl YpPaBHEHUH, JMHeWHas (yHKuus, napaboia,
runepOosa, ux rpaUKu U CBOMCTBA, TPUTOHOMETPUUECKHE (QYHKLUUU: CUHYC, KOCUHYC,
TAQHT€HC, KOTAaHIE€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXAECTBO, BEKTOPbl U UX
IPOEKIMH Ha OCH KOOPAMHAT, CII0KEHUE BEKTOPOB.

buonocua: mexanumyeckoe IBMKEHHE B JKUBOM mpupozae, aud¢ysus, ocMoc,
TEIUIOOOMEH JKHMBBIX OpraHU3MOB (BUIBI TEIJIONEpEaaud, TEIIOBOE PaBHOBECHE),
AIIEKTPUUECKUE SIBICHUS B )KMBOM MPUPOJE.

Xumus: ITACKPETHOE CTPOCHHE BEIECTBA, CTPOCHHE AaTOMOB M MOJIEKYJ, MOJb
BEIIIECTBA, MOJISIpHAsl Macca, TEIUIOBbIE CBOMCTBAa TBEPIBIX TEJ, KUAKOCTEH M Ta3o0B,
AIIEKTPUYECKUE CBOMCTBA METAJIJIOB, 3JIEKTPOJIUTHYECKAS TUCCOLUAIMS, TaJbBaHUKA.

l'eoepaghus: BNaxXHOCTh BO3/1yXa, BETPhI, 0APOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE JBHKEHUHA C HCIOJIb30BAHHMEM MEXAHU3MOB, YYET
TPEHUsT B TEXHMKE, MOJIIMIIHUKU, HCIOJIb30BAHUE 3aKOHA COXPAaHEHHUs HMITyJbca B
TEXHHKE (pakeTa, BOJAOMET WM JpYrue), ABUTATE]lb BHYTPEHHETO CropaHus, MapoBas
TypOMHa, OBITOBON XOJIOAUIBHUK, KOHAUIIMOHEP, TEXHOJIOTUHU TOIYYEHUsI COBPEMEHHBIX
MaTepUaIoB, B TOM YHCJIE HAHOMATEpPHaJIOB, U HAHOTEXHOJIOTUH, IJIEKTpOCTaTHUECKas
3alIMTa,  3a3€MJIGHHE  DJIEKTPONpUOOpOB,  KCEPOKC,  CTPYHHBIH  IPUHTEp,
AIIEKTpOHArpeBaTeIbHbIe MPUOOPHI, SIEKTPOOCBETUTEIbHBIE TPUOOPHI, FAIbBAHUKA.

11 KIIACC

Paznea 4. DuekTpoanHaMuKa

Tema 3. Macnummnoe none. I1eKmMpoOMaAZHUMHAA UHOYKYUA

[locrossHHBIE MarHuThl. B3auMoaelcTBHE NOCTOSIHHBIX MarHuToB. MarHutHoe
nosie. Bektop MarHWTHOW HMHAYKUMHU. [IpuHOWN Cyneprno3unvu MarHUTHBIX TMOJIEH.
JInann MarHuTHOM MHAYKUIMHU. KapTrHa TMHWIT MAarHUTHOW MHIYKIMU TOJISI TIOCTOSIHHBIX
MAarHMTOB.

MarauTtHoe 1oje mpOBOAHMKA C TOKOM. KapThHa JIMHUN MHAYKOWA MarHUTHOIO
MOJISL IJTMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOT'O KOJIBIIEBOTO MPOBOIHUKA, KATYIIKH
¢ TokoM. OnbIT DpcTeaa. BzaumoneicTBre NpoOBOAHUKOB C TOKOM.

Cuita Amniepa, €€ MOyJib U HalIpaBJICHHUE.

Cuna JlopeHua, e€ MOAyiap M HampaBieHHE. [[BHkeHuE 3apsKEHHOW 4YacTHUIIbl B
OJIHOPOJTHOM MarHUTHOM moJjie. Pabota cuibl Jlopenta.

SIBneHne 3JIEKTPOMArHUTHOW MHAYKUMHU. 1I0TOK BekTOpa MAarHUTHONW WHIYKIUU.
DJIEKTPOABMIKYIIAS CUJIa UHIYKIIMU. 3aKOH 3JICKTPOMAarHUTHOM UHAYKIMKU Dapajes.

BuxpeBoe »siekTpudeckoe moJie. DJIEKTPOABWXKYyIIas CHJIA HWHIAYKIUU B
MIPOBOJHUKE, JBUKYILEMCS MTOCTYIIATEIbHO B OJHOPOIHOM MarHMTHOM MOJIE.

IIpaBuno Jlenna.



NHIYyKTUBHOCTS. SIBnenue CaMOMHAYKIIHH. DIIEKTPOABIKYILAS cuna
CaMOMHAYKIIHH.

DHeprusi MarHUTHOTO TOJISl KATYIIKA C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHnueckrne yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHHUE: MOCTOSHHBIE MAarHUTHI,
AIIEKTPOMATrHUTHI, 3JIEKTPOJIBUTATENb, YCKOPHUTEIIH AJIEMEHTapHBIX YacTHII,
WHYKI[MOHHAs TI€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE JIEKTPOHHOTO IMyYKa MarHUTHBIM TIOJIEM.

JIvHUY MHIYKIIMU MarHUTHOTO TTOJISI.

B3aumopeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cuna Amrepa.

HeiictBue cuibl JIopeHIa HA HOHBI SJIEKTPOJIUTA.

SIBrieHUE PNEKTPOMATHUTHON UHIYKIUH.

[IpaBuiio Jlenua.

3aBUCUMOCTD 3JIEKTPOJBHKYIIECH CHJIbI WHIYKIMM OT CKOPOCTH HW3MEHEHUS
MarHUTHOTO MOTOKA.

SIBrieHnE CaMOMHIYKIIHH.

Yuenuueckuti sxcnepumenm, 1a6opamopHvie pabomul

N3ydeHne MarHuTHOTO MOJISI KATYIIKU C TOKOM.

HccnenoBanue necTBUS TOCTOSHHOTO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue siBICHUS 3IEKTPOMATHUTHON WHIYKIUH.

Paspnen S. Kosre0anusi ¥ BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoMaZHUMHbBLE KO1EOAHUA

KonebarenpHas cucrema. CBOOOIHBIC MeXaHWUECKHE KoeOaHus. ['apMoHnUueckue
koneOanus. [lepuon, yactora, amrmuryia u ¢asza xoneGanuil. [IpyKUHHBIN MasTHUK.
MaremaTU4ecKuil MasTHUK. YpaBHEHUE TapMOHHUYECKUX Konebanuil. [IpeBpamenue
SHEPruM NpPU FAPMOHUYECKUX KOJIECOAHUSIX.

KonebaTenpHbiil KoHTYp. CBOOOHBIC 3JIEKTPOMAarHUTHBIC KOJIeOaHUs B W€ TbHOM
Koyie0aTeIbHOM KOHTYpE. AHAJOTUs MEXIy MEXaHHYECKUMHU U AIIEKTPOMArHUTHBIMU
konebanuamu. @Dopmyna TomcoHa. 3aKOH COXpaHEHHMS DHEPIUUM B  UACATIHLHOM
KOJIe0aTeIbHOM KOHTYpE.

[IpencraBnenne o 3aTyxalIUX KoJeOAHUAX. BBIHYXIEHHBIE MEXaHUYECKHE
kosneOanus. Pezonanc. BeiHyXeHHbBIE AIEKTPOMarHUTHBIE KOJIeOaHusI.

[Tepemensblii TOK. CHHYCOMIANBHBIN NEPEMEHHBIA TOK. MOIIHOCTh IEPEMEHHOIO
TOKa. AMIUTUTYHOE U IEUCTBYIOIEE 3HAYECHUE CUIIbI TOKA U HAIIPSKEHHUS.

Tpancdopmarop. I[IpousBoacTBo, mnepegadya U TOTPEONCHUE HIEKTPHUECKOU
DHEPIrUM. OKOJOTMYECKHE PpHUCKU TIPU IPOU3BOJACTBE d3JIeKTposHepruu. Kynbrypa
MCII0JIb30BAHMSI DJIEKTPOIHEPTUU B TIOBCEIHEBHOM KU3HH.



TexHUuecKrue yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: AJIEKTPUUECKUM 3BOHOK,
reHepaTop NEPEMEHHOTO TOKA, JIMHUU AJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB  KoJjieOaTeIbHON  CHCTEMBbI (NIPYKUHHBIM WU
MaTeMaTUYCCKUHA MasSTHUK).

Hab6mronenue 3aTyxaromux KojeOaHuH.

HccnenoBanue CBOWCTB BBIHYKJIEHHBIX KOJIEOAHUM.

Ha6mronenue pesoHaHnca.

CBOOOIHBIE 3TIEKTPOMATHUTHBIE KOJIECOAHMS.

OcuuiorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa W HANpPsDKEHHUsT OT BPEMEHH) IS
AIIEKTPOMArHUTHBIX KOJICOaHUM.

Pe3onanc mnpu  MOCIEAOBAaTEIbHOM  COCAMHEHMHM  PE3UCTOpPA,  KATYIIKH
MHJYKTUBHOCTH U KOHAEHCATOPA.

Mojenb TUHUM JIEKTPOIepeIayu.

Yuenuueckuti sxcnepumenm, 1abopamopmsie pabomaol

HccenenoBanne 3aBUCUMOCTH TTEpHOAa MaJIbIX KOJIeOaHHI Ipy3a Ha HUTH OT JIJTUHBI
HUTHU U MacChl Tpy3a.

HccnenoBanue MepeMEHHOr0 TOKa B IIENMM W3 TOCJIEAOBATEIbHO COCTUHEHHBIX
KOHJIEHCAaTOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUNIHbBLE 80JIHbL

MexaHnndeckre BOJIHBL, YCIOBHS — pacnpoctpaHeHusa. llepumon.  CkopocTb
pacrpocTpaHeHHs U JJIMHA BOJIHBL. [lonepednsie u mpoaoibHbIE BOJIHBL. MHTEephepeHus
U Audpakius MEXaHUIECKUX BOJH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEeKTpOMarHUTHBIE BOJIHBL. YCJIOBHUS M3JYYCHHS DJJICKTPOMATHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B snekrpomarHutHOoM BojHe. CBoiicTBa
AJIEKTPOMATHUTHBIX BOJIH: OTPaXE€HHUE, TNpPEIOMJICHUE, TMOospu3anus, gudpakiius,
unTepdepeniysa. CKOpOCTh JIEKTPOMATHUTHBIX BOJIH.

[[Ixkana >MEKTPOMATHUTHBIX BOJH. [IpuMeHEeHHME >JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIMIIBI paAMOCBS3H U TENEBUICHUS. Paqnonokanus.

DJIEKTPOMarHUTHOE 3arpsi3HEHUE OKPY KAIOIICH CPeIbl.

TexHudyeckue yCTpPOWCTBA M  MPAKTHYECKOE MPUMEHEHUE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, yJIbTPA3ByKOBas JWAarHOCTHMKAa B TEXHHKE ¢ MEIMIIMHE, pajap,
panuonpuéMHHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacpOCTPAHEHUE MONEPEUHBIX U MPOJOJIbHBIX BOJIH.

Konebmromieecs: Teno Kak UCTOYHUK 3BYKA.

HaGntonenre oTpakeHus: U IpeioMIICHUSI MEXaHUUECKUX BOJIH.

HaGmronenue nntepdepeHnu u iuppakiini MEXaHHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOW M 4acTOTOMN
KOJIeOaHUH.



HccnenoBanue CBOWCTB JJIEKTPOMATHUTHBIX BOJIH: OTPa)XE€HUE, IPEJIOMIICHHE,
noJisipu3anus, AUPpaxus, HHTephepeHIus.

Tema 3. Onmuxka

['eomerpuueckas ontuka. [IpsMonnHeiiHOe pacipoCTpaHEHHE CBETA B OJHOPOIHOM
cpene. JIyd cBera. ToueUHbBI HCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3akOHBI oOTpakeHHsi cBera. [locTpoeHune wu3z00paxeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBeTa. 3aKkOHBI NpPETOMIIEHUS CBeTa. AOCONIOTHBIN IOKa3aTelb
npenomiennsd. IlomHoe BHyTpeHHee oTpaxeHue. llpemenbHbld  yroam  MOIHOrO
BHYTPEHHET0 OTPaKEHUSI.

Hucnepcus csera. CnoxxHbIi cocTaB Oenoro ceera. Ler.

Cobuparoiue u pacceuBaroniye JuH3bI. ToHkas nuH3a. DOKycHOE paccTosHUE U
ONTHYECKas cuiaa TOHKOM JuH3blL. IlocTpoeHne wu300pakeHUd B coOuparomux u
pacceuBarouux JinH3ax. @opmyiia TOHKOW JTUH3bL. Y BEJIMUYEHUE, JaBa€MOE JTUH30M.

[Ipenensr TPUMEHMMOCTH T€OMETPUYECKOU ONITHKH.

BonnoBast ontuka. Untepdepenuust cBeta. KorepeHTHbIe HWCTOUYHUKH. Y CIOBUS
HAOJIIO/IEHN MaKCUMyMOB M MHHMMYMOB B HHTEp(PEPEHUMOHHOM KapTHHE OT JBYX
cuH(pa3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuus ceta. JudpakuronHas peméTka. YciaoBUE HAONIOACHMS TJIABHBIX
MaKCHUMYMOB TIpU MaJI€HUU MOHOXPOMATHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

[Tonsipu3zanus ceera.

TexHuueckne ycTpoWcTBAa M MPAKTUYECKOE MPUMEHEHHME: OYKH, JIyIa,
doToanmnapar, NPOEKUUOHHBIA amnmapaT, MUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OITHKAa,
mupakimoHHas penéTKa, MOISIPOUS.

Jlemoncmpayuu

[TpsimonuHENiHOE  pacHpoCTpaHEHHWE, OTPAKEHHWE U IPEIOMIIEHHE  CBETA.
OnTuueckue npudopsI.

[TonHoE BHYTpeHHEE oTpa)xeHue. Moiesib CBETOBOIA.

HccnenoBanue cBOMCTB N300paxKeHU B JINH3aX.

Mopnenu MUKpPOCKOIIA, TENECKOIIA.

HaGmronenue unrepdepeHiu ceera.

Hab6mronenne nudpakuuu cBera.

HaGnronenue nucniepcuu cBeTa.

[TosydyeHne cnekTpa ¢ IOMOILBIO PU3MBI.

[TonydeHnue criekTpa ¢ TOMOMIBIO JUPPAKITTOHHON PEIIETKH.

HaGnronenue nonspuzainuu CBeTa.

Vuenuuecxuii sxcnepumenm, nabopamophule pabomul

N3mepenue nokazartess NpeJoMIIeHUs CTeKIIa.

HccnenoBanue CBOMCTB N300paKeH B JIMH3aX.

Habmronenue aucnepcuu cBera.

Pa3nen 6. OcHOBBI crielHAJILHOM TEOPUHM OTHOCUTEIbHOCTH



['paHunpl NPUMEHMMOCTH KjacCU4ecKoW MexaHuku. IlocTynaTel cnenuanbHON
TEOpPUU OTHOCHUTEJIBHOCTH: HMHBAPUAHTHOCTb MOJYJS CKOPOCTH CBE€Ta B BaKyyMe,
HNPUHIMIT OTHOCUTEIBbHOCTH DWHILTEHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHM M COKpallleHHE
JUTVHBI.

OHEprusi U UMITYJIbC PEISITUBUCTCKOM YaCTHUILBI.

CBsi3p Macchl C SHEPIHEW M HMIIYJIbCOM PEIATUBUCTCKOM YacTUIBL. DHEPIHs
IIOKOSI.

Pazgen 7. KBanToBasi puzuka
Tema 1. Inemenmol K6AaHMOBOU ONMUKU
®otonbl. ®opmyna [lnanka cBs3u sHepruu (QoTOHA ¢ €ro 4acToToil. DHeprus u
UMITYJIbC (DOTOHA.
OtkpeiTe U uccienoBanue ¢ororpdexra. Onpitel A. I'. CroneroBa. 3aKOHBI

dororpdexra. YpaBHenue OiHmTenHa s Qororddexra. «KpacHas rpanuna»
dbotorddekra.

Jasnenue ceeta. OmbiTel [1. H. JleOenena.

XUMHUYECKOE JEUCTBUE CBETA.

TexHudyeckue yCTpPOWCTBA H  MPAKTHYECKOE MpUMEHEHHe: (POTORIEeMEHT,
dboTomaTuuK, coaHeYHas OaTapesi, CBETOIHO/I.

Jlemoncmpayuu

®otord ekt Ha yCTaHOBKE C IIMHKOBOM TJIACTUHOM.

HccnenoBanue 3aKk0HOB BHemHEro ¢otodddekra.

Ceeronuon.

Conneunas Gatapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHIO o -YacTHIL.
[Tnanerapnas mozaens atoma. [loctynatel bopa. M3nyuenue u norsjouieHue GOTOHOB MPU
MepexoJie aroMa € OJHOTO YpPOBHS »HEpruv Ha Apyrod. Buael cnektpoB. Cnektp
YPOBHEW 3HEPTUM aTOMa BOJIOPO/A.

BonnoBeie cBoiicTtBa 4actui. Bomnbel ne bpoins. KoprnyckynspHO-BOJIHOBOU
TyaJIA3M.

CroHTaHHOE U BBIHYXJAEHHOE U3JTyUYCHHUE.

TexHudeckne ycTpoWCTBa M IPAKTHUYECKOE NPUMEHEHME: CHEKTPAJIbHBIN aHAIN3
(cnexkTpockom), Jiazep, KBAaHTOBBIN KOMITbIOTED.

Jlemoncmpayuu

Monens onbiTa Pesepdopaa.

Ornpenenenue JJIMHBI BOJIHBI JIa3epa.

HaOuroneHre nMHeyaThIX CEKTPOB U3IyYEHUSI.

Jlazep.

Vuenuuecxuii sxcnepumenm, 1a6opamophule pabomul

HaGmronenre nuHeyaToro CrekTpa.



Tema 3. Amomnoe adpo

OKCIIEpUMEHTHI,  JIOKA3bIBAIOIIME  CJIOXKHOCTb CTpPOeHMs  snpa. OTKphITHE
paanoaktuBHOCTU. OmnbIThl Pe3zepdopna mo omnpeaeneHuro coctaBa pPaJlOaKTUBHOIO
usnyudenus. CBoiicTBa anbda-, 6eTa-, raMmma-u3iaydeHus. BiusHue pagnoakTUBHOCTU Ha
JKABBIE OPTaHU3MBI.

OTkpeiTHE TIpOTOHA MW HeWTpoHa. HykinonHas wmonens sapa ['eitzenOepra—
WBanenko. 3apsan sapa. MaccoBoe uncio siipa. M30Tormsl.

Anbda-pacnan. DIeKTpOHHBIM U MO3UTPOHHBIN Oera-pacnan. ['amma-uznydeHue.
3aKoH paANOaKTUBHOTO pacnaja.

DHeprusi CBsi3u HYKJIOHOB B sipe. AnepHbie cuibl. JlegekT macchl sapa.

Snepusle peakuuu. [leieHre U CHHTES SAED.

SAnepusiii peakrop. TepMosiaepHslid cuHTe3. [IpobnemMbl U TIEPCHIEKTUBBI SICPHOM
HHEPreTUKU. DKOJOTUYECKUE ACIIEKTHI SIIE€PHOM SHEPTETUKH.

DneMeHTapHble YacTUlbl. OTKPBITHE MO3UTPOHA.

MeTto b1 HaOMIOAEHHS M PErUCTPALlMU JIEMEHTAPHBIX YaCTHULL.

OyHIaMeHTaIbHBIE B3aUMOCHCTBUSA. ENMMHCTBO hU3NUECKON KapTHHBI MUPA.

TexHudyeckne yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHE: TO3UMETpP, Kamepa
Bunwcona, snepHblii peakTop, aToMHas 6omoa.

Jlemoncmpayuu

Cu€TynK HOHU3UPYIOMINX YACTHLL.

Yuenuueckuii sxcnepumenm, nabopamopHwie pabonul

HccnenoBanue TpekoB yacTull (10 TOTOBBIM (poTorpadusim).

Pa3pen 8. DiieMeHTBI aCTPOHOMUY U ACTPOPU3UKH

Otanbl pa3BUTHS acTpoHOMuHU. [IpukiazHOe UM MUPOBO33PEHUECKOE 3HAUYCHUE
ACTPOHOMMUH.

Bun 3Bé3nnoro ne6a. Co3Be3us, spKkue 3BE3/IbI, MJIAHETHI, UX BUIMMOE JIBIKCHUE.

Conneynas cucrema.

Connue. ConHeuHasi akTUBHOCTh. MIcTounnk sHepruu CosHia u 3BE3/1. 3BE3NIBI, UX
OCHOBHBIE€ XapaKTEPUCTHKHU. /[narpaMma «CHeKTpalbHbIMA KJIACC — CBETUMOCTBY. 3BE3/bI
IJIaBHOM IMOCJE€I0BAaTEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTh» ISl 3BE3]] II1aBHOM
MOCJIE0BaTEIbHOCTU. BHyTpeHHee cTpoeHue 3BE31. COBpPEMEHHBIE MPEICTABICHUS O
MPOUCXOKACHUU U 3BOOLKU COJIHIIA U 3BE3/. DTalbl )KU3HU 3BE3L.

Mrneunsii I[Iyte — nHama [anaktuka. Ilonoxenwe wu nBmxkenue ConHua B
['amaktuke. Tunsl ramaktuk. PaguoramakTuku u KBasapbl. UEpHbIe IBIpBI B sApax
rajakTHK.

Bcenennasi. Pacmmpenne Bceenennoit. 3akon Xa0O06ma. Pa3Oeranme ranakTuk.
Teopus bosbioro B3peiBa. PenukroBoe usiyyeHue.

MacmrabHas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnnie mpo6iemMbl aCTpPOHOMUM.

Yuenuueckue nabniooenus



HaGmroneHuss HEBOOPYXKEHHBIM TJIa30M C  HUCIOJIb30BAHHEM KOMITBIOTEPHBIX
NPWIOXKEHUI ISl ONpeeNICHHUs MOJIOKEHUSI HEOECHBIX OOBbEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c0o3Be3/1usi CEeBEPHOTo MOJYIIApHUs U SIPKUE 3BE3/IBI.

Hab6mronenus B reneckon JIyHsl, mianer, Maeunoro ITyTu.

O6o0marinee nOBTOpeHue

Ponb pu3mku u acTpOHOMHUU B SKOHOMHYECKOU, TEXHOJIOTMUECKON, COLIUAIBLHON U
ATUYECKON cdepax IesATeIbHOCTU YEJIOBEKA, POJib U MECTO (M3HKU U aCTPOHOMHUM B
COBPEMEHHON Hay4YHOW KapTUHE MHpa, poiib (U3HUECKOW Teopun B (HOPMHUPOBAHUU
IpeICTaBICHUN O (pU3MYecKol KapTWHE MHUpa, MECTO (U3MYECKONW KapTUHBI MHpa B
00IIEM psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPECTABICHUNA O IPUPO/IE.

Me:xnpeamMmeTHbie CBA3U

Nzyuenne kypca ¢puznku 6a30Boro ypoBHs B 11 kitacce ocyIecTBisieTcsi ¢ y4ETOM
COJIEpKATEIbHBIX MEXIIPEAMETHBIX CBA3EH C KypcaMu MaTeMaTUKH, OMOJIOTHH, XUMUU,
reorpaduu ¥ TEXHOJIOTHUHU.

MeoicnpeOmemubie noHAmus, CBSI3aHHbIE C UW3YYEHHEM METOJOB HAay4YHOTO
MO3HAHUS: SIBJICHUE, Hay4YHbIH (akT, TUIIOTe3a, (U3HUecKas BeIMYMHA, 3aKOH, TEOpUs,
Ha0JII0/IeHNE, SKCIEPUMEHT, MOICTUPOBAHNUE, MOJIENb, U3MEPEHHE.

Mamemamuka: penieHUE CHCTEMbl ypaBHEHUW, TPUTOHOMETpPHUYECKHE (YHKIUU:
CHHYC, KOCHUHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE€ TPUIOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPbl M HUX MPOEKIMH Ha OCH KOOPAMHAT, CIO0KEHHE BEKTOPOB, IPOU3BOJHBIE
AIIEMEHTApHBIX (YHKUUNA, MPU3HAKU MOAOOUS TPEYrOJbHUKOB, OMPEIEICHHUE IUIOIAIN
IJIOCKUX (GUTYp U 00bEMa Tell.

buonozus: snexrpuueckue SIBICHUS B )KUBOM MPUPOJIE, KOJIeOATENbHbIE ABHKECHHUS
B JKMBOM NPUPOJE, ONTUYECKHUE SIBICHUS B >KUBOM MpUpOJE, NEHCTBHE pagualuy Ha
JKUBBIE OPTaHU3MBI.

Xumus: CTpOCHUE aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKAS] CTPYKTYpa TBEPABIX TEI,
MEXaHU3Mbl 00pa30BaHUs KPUCTAIUIMUECKON PEIIETKH, CIIEKTPATbHBINA aHAIH3.

l'eocpaghusi; MarHUTHBIE TONIIOCA 3EMIIH, 3aJIe’KHM MArHUTHBIX pyH, (poTochEéMka
3€MHOM MOBEPXHOCTH, MTPEACKA3aHUE 36MIIETPSCCHUM.

Texnonocusi:  NUHUAM  DJEKTpoNEpenady, T[EHEpATop  IEPEMEHHOIO0  TOKa,
AJIEKTPOJIBUTATENb, UHAYKIIMOHHAS I1€4b, pajap, paAHuONpPUEMHHUK, TEIEBU30pP, AaHTCHHA,
tenedon, CBU-nieus, MpOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONITUKA, COTHEUHast OaTapes.



INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA NTPOT'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOoro mpeamera «®Ddusukay Ha YpPOBHE CpEeIHEro O0OIIero
oOpazoBaHusi (0a30BbIl YpPOBEHb) JOHKHO OOECHEUYUTH JIOCTHUKEHUE CIIEAYIOIINX
JUYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00pPa30BaTEIbHBIX PE3YIbTATOB.

JIMUYHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE pPE3yNbTAaThl OCBOCHHUSA YydeOHOro mpenmera «DHU3MKa» HTOIHKHBI
OoTpakaTb ~ T'OTOBHOCTb M  CIIOCOOHOCTh  OOYy4YaloIIUXCS  PYKOBOJCTBOBATHCS
chOpMHUpPOBAaHHOM  BHYTpEHHEH TMO3MIMEH  JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAINH, MO3UTUBHBIX BHYTPEHHUX YOCKIACHHUI, COOTBETCTBYIOIINX TPATUIIMOHHBIM
IIEHHOCTSIM POCCHUUCKOro OOIIECTBA, paCHIMPEHUE J>KU3HEHHOT'O OMbITa M OIbITa
NEATEIbHOCTH B IPOLECCE pPEaNM3allid OCHOBHBIX HAIIPaBJICHUW BOCIMUTATEIBHOU
JIeATEIIbHOCTH, B TOM YHCIIE€ B YAaCTHU:

1) rpa:xaIaHCKOro BOCIIUTAHUS:

c(OpMHUPOBAHHOCTh TPAXKIAHCKOW TMO3UIMK OOydYalomIerocs KaKk aKTUBHOTO W
OTBETCTBEHHOI'O YJIEHA POCCUMCKOr0 00IIECTBA;

MIPUHSTHE TPagULIMOHHBIX 00I1IeYeIOBEYEeCKIX T'yYMaHUCTUYECKUX u
JIEMOKPAaTUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO [IE€SITEIbHOCTh B HHTEpPECaX TIPaKJaHCKOTO
oO11ecTBa, y4acTBOBaTh B CAMOYIIPABIIEHUN B 00pa30BaTEIbHON OpraHu3ally;

YMEHHUE B3aUMOJECHUCTBOBATH C COUUAIBHBIMU MHCTUTYTAMU B COOTBETCTBHUU C UX
GYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTbH K TYMAHUTAPHOW U BOJIOHTEPCKOU JIESITEIBHOCTH;

2) NaTPHOTHYECKOTO0 BOCTIMTAHMUS:

c(hOpMHUPOBAHHOCTh POCCUICKON IPAXKJAHCKON MICHTUYHOCTH, TATPUOTU3MA;

LIECHHOCTHOE OTHOLIEHWE K TOCYAApPCTBEHHBIM CHUMBOJAM, JIOCTHKEHUAM
pOCCHICKMX YYEHBIX B 00J1acTU (PU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCITUTAHUSL:

c(OpMHUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, 3STUYECKOTO TIOBE/ICHHUS;

CHOCOOHOCTh OLIGHMBAaTh CUTYallMI0O U TNPUHUMATh OCO3HAHHBIE peEIICHuS,
OpPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTHM, B TOM YHUCIE B
JIESATEIIbHOCTHA YUYEHOTO;

OCO3HAHME JTUYHOTO BKJIAJIa B TOCTPOCHHE YCTOMYMBOTO OYyIIEro;

4) 3CTeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHUWE K MHUPY, BKJIIOYas JCTETHUKY HAay4HOIO TBOPYECTBA,
npucymero Gu3n4eckon Hayke;

5) TpyA0BOro BOCIUTAHUS:



UHTEPEC K pa3InyHbIM cepaM NMpOPECCHOHATBHON NEATeTbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DU3MKOM M TEXHUKOH, yMEHHE COBEpIIATh OCO3HAHHBIM BHIOOP Oymyiei
poQeCccCuu U peain30BbIBATh COOCTBEHHBIC KU3HEHHBIC TUIAHBL;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa3oBaHUI0O M CamMoOOpa3oBaHHMIO B 00JacTH
(GU3UKH HA MPOTSKEHUU BCEH JKU3HU;

6) 3K0JIOrHYecKOro BOCITUTAHUS

c(OpMHUPOBAHHOCTh  3KOJIOTMYECKOM  KYJIbTYpPhl, = OCO3HAaHUE  IJIOOAIBHOIO
XapakTepa 3KOJIOTMYECKHUX podIieM;

IJJAHUPOBAHUE M OCYIIECTBJIEHUE ACHCTBUUA B OKPYXKAIOIIEH Cpele HAa OCHOBE
3HAHUSA LIeJIeH YCTOMYMBOIO Pa3BUTHS YEIOBEUECTBA,;

pacUIMpEeHUE OMbITA NESITEIBHOCTH 3KOJIOTHYECKOM HAMpPaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCSl 3HAaHUM 10 (pU3uKe;

7) HEeHHOCTH HAYYHOTO MO3HAHUSI:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHMUSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHUs PU3NUECKON HAYKH;

OCO3HAHME IIEHHOCTH HAay4YHOW JESTENIbHOCTH, TOTOBHOCTh B MPOIECCE M3yUCHUS
GU3UKM ~ OCYHIECTBJISATH  MPOCKTHYIO U HCCIENOBATEIbCKYIO  JICSITEIBHOCTH
WHAUBUAYATIHHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHBIE YUeOHbIe 1eHCTBUSA
ba3oBble JJoruyeckue 1eMcCTBUA:
CaMOCTOSITEIFHO (POPMYJIUPOBATh U AKTYalM3UPOBATh MPOOIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;
ONpeAeNsaTh LEJIH JACATEIbHOCTH, 3aJaBaTh MApaMETPbl M KPUTEPUH HX
JIOCTHIKCHMS,
BBISIBIIAITh 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PACCMATPUBAEMBIX (DU3HUECKUX
SIBIICHUSIX
pa3pabaTbiBaTh IUTAH pEIICHUS MpoOJieMbl C YYETOM aHaIM3a HMMEIOIIUXCS
MAaTEpUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTh KOPPEKTUBBI B JAESATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKU MOCJIEACTBUN 1€ TEIIbHOCTH;
KOOPJIMHUPOBATH M BBHITIOJIHATH PabOTy B YCIOBHUSX PEATbHOT0, BUPTYaTbHOTO U
KOMOWMHHUPOBAHHOTO B3aUMO/JICHCTBUS;
pa3BUBATh KPEaTUBHOE MBIIIICHHUE MPU PEIICHUN KU3HECHHBIX MTPOOIIEM.
ba3oBble ucciienoBareibCKue 1eMCTBUS.
BJIaJICTh HAYYHOH TEPMHUHOJOTHEH, KIIOYEBbIMU TMOHATUSIMU W METOAaMHU
¢u3nyecKkoi HaAyKH;
BJIQJIETh HABBIKAMHU YYE€OHO-UCCIEAOBATEIBCKOW W TPOCKTHON JCSATEIHLHOCTH B
obnacT (PM3HUKHU, CTOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITENIBHOMY TTOMCKY METOJIOB



pemieHust 3aaad  (U3UYECKOrO0 COJAEpKAHUS, TNPUMEHEHHUI0 pa3IUYHbIX METO/OB
MO3HAHUS;

BJANETh BUAAMH JIEATEIHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €ro
UHTEpIIpETAINH, TPEOOPa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHbIX y4€OHBIX CUTYyaIUsIX, B
TOM YHCJI€ NPU CO3/1aHUH YYEOHBIX IPOEKTOB B 00JIaCTU (PU3HKHU;

BBISIBJISITh IPUYMHHO-CJICICTBEHHBIE CBSI3M U aKTyaJIM3UPOBATh 3a]avy, BbIJIBUTATh
TUIOTE3y €€ pelIeHHs, HaXOAUTh apTyMEHTHI JJIsl JJOKa3aTelbCTBa CBOMX yTBEPXKICHHM,
3aJ1aBaTh MapaMeTpbl U KPUTEPUH PELICHUS;

AQHAJIM3UPOBATH TONYYCHHBIE B XOJI€ PEIICHUS 3aJa4d PE3yibTaThl, KPUTUYECCKH
OILICHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSX;

CTaBUTh M  (QOpMyJIHpOBaTh COOCTBEHHbIE 3aJauyd B  00Opa3oBaTENbHOU
NESITENbHOCTH, B TOM YHCIIEe TIPU U3YyYEHUU (PUBHUKHY;

JIaBaTh OIICHKY HOBBIM CHTYAIIHsIM, OLICHUBATh IPUOOPETEHHBIN OTIBIT;

yMETh TEPeHOCUTh 3HAHUS 1O (Qu3MKe B  MPAKTUYECKYI0  00JIacThb
KHU3HEACATEITHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIC UJICH, PEJIaraTh OPUTUHAIBHBIE TIOAXO0/IBI U PEIICHHS,

CTaBUTH POOJIEMBI U 337a4H, JOMYCKAIOIINE aTbTePHATUBHBIE PEIICHUS.

PabGora ¢ undgopmanueii:

BJIQ/ICTh HABBIKAMHU TIOJNYUYCHUS HHPOpMAIMU (PU3UUECKOTO COACpKAHUS U3
UCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSITENIbHO OCYIIECTBISATh TOWCK, AaHAaJu3,
CUCTEMATH3allMI0 W HHTEpHpeTanuio WHGOpPMAIMK PA3IUYHBIX BUIAOB U (QopM
NPEICTaBIICHMS;

OIICHUBATh JIOCTOBEPHOCTh HH(POPMAIIUH;

UCTIONB30BATh CPeCcTBa WH(GOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHHA B
peleHNH KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX M OpraHU3allMOHHBIX 33/1a4 ¢ COOII0ACHUEM
TpeOOBaHWN JPrOHOMHKH, TEXHUKH OE30MAaCHOCTH, TUTHEHBI, PECypcocOepeKeHMs,
MIPABOBBIX M ATUYECKUX HOPM, HOPM HHPOPMAITMOHHON O€30TIaCHOCTH;

CO3/1aBaTh TEKCTHl (PM3MYECKOTO COACP)KAHWS B PA3NUUYHBIX QopMarax ¢ ydéTom
Ha3HaueHusT MHPOpMAllMM W IIeJIEBOM ayJIUTOpUU, BHIOMpass ONTUMAIbHYIO GOopMy
NIPEICTaBIICHUS U BU3YyaTH3aIlHH.

KoMMyHuKaTHBHBIC YHHBEpPCaAJIbHbIC YUYeOHbIE 1eiiCTBUA:
OCYIIECTBJISATH OOIlIEHNE HA YpOKaX (PU3UKU U BO BHEYPOUHOM JESITEIbHOCTH,
pacro3HaBaTh MPEANOCHIIKY KOH(MIUKTHBIX CUTYallMid U CMTYaTh KOH(QIUKTHI;
Pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHMS C UCIIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB;
IIOHUMAaTh M HCIOJb30BaTh MPEUMYLIECTBA KOMAHJHOM M HWHIWBHUIYaJIbHOUN
paboTHI;
BbIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JAEHCTBHI C YU4ETOM OOIIMX UHTEPECOB
Y BO3MOYKHOCTEN Ka)KJI0r0 4ieHa KOJUIEKTUBA,



MIPUHUMATh LIEJIM COBMECTHOM NIeSITEIbHOCTU, OPTaHU30BBIBATh U KOOPJIMHUPOBATH
JIEUCTBUSA MO €€ NJOCTUKEHUIO: COCTABJIATH IJIaH JEUCTBUM, PACIPENAEIATH POIU C YUETOM
MHEHHMM YYaCTHUKOB, O0CYKIaTh PE3yJIbTaThl COBMECTHOU PaOOTHI;

OIICHWBATh KAa4eCTBO CBOETO BKJIAaJa M KaXKJIOTO yYaCTHHKAa KOMaHIbI B OOITUH
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb  HOBbIE  MPOEKThI, OIEHMBATh MJAEHM C T[O3ULIMH  HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTHYECKOW 3HAYNMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETUUECKOE MOBEJACHHUE B PA3JIMYHBIX CUTYAIMSX,
MPOSIBJISITH TBOPUECTBO M BOOOpakeHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHBbIC YHUBeEpCAJIbHbIC Y4eOHbIE 1eHCTBUSA
Camoopranusanus:
CaMOCTOSTENBHO OCYILIECTBIIATH O3HABATENbHYIO JIEATEIBHOCTD B 001acTH (DU3UKU
¥ aCTPOHOMMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a]1aUH;
CaMOCTOSITEIBHO COCTABJIAThH IUIAH PELICHUs PACUETHBIX M KA4YECTBEHHBIX 3a/]ad,
IUTAaH  BBITIOJIHEHUS MPAKTHYECKOW paboThl ¢ Y4ETOM UMEIOIIUXCS  PEecypcoB,
CcOOCTBEHHBIX BO3MOYKHOCTEH U MPEANOUYTEHHI;
JIaBaTh OLIEHKY HOBBIM CHUTYalIUsIM;
paciupsATh paMKH y4E€OHOIO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHHIH;
JenaTh  OCO3HAHHBIM  BBIOOp, apryMeHTHUpOBaTh €ro, Oparb Ha  cebs
OTBETCTBEHHOCTb 32 PEIICHHUE;
OLICHUBATh MPUOOPETEHHBIN OIIBIT;
CIocoOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO IPYAUIMH B 00JIACTH (PU3UKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBINA U KYJIbTYPHBI YPOBEHb.
CaMOKOHTPOJ1b, IMOLUOHAIBbHBbIH HHTEJICKT:
JlaBaTh OLICHKY HOBBIM CHUTyalUsiM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LICIIAM;
BJIa/ICTh HaBBIKAMHU I[O3HABATEIBHOW peQIeKCMM KaK OCO3HAHMSI COBEpPIIAEMBIX
JEUCTBUU M MBICIIMTEIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHU;
UCIIOJIb30BaTh MpUEMBI pediekcud JUisl OLEHKH CHUTyallud, BbIOOpAa BEPHOTO
peuieHus;
YMETbh OLICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PELICHHUS 110 UX CHUKEHUIO;
IIPUHUMATh MOTUBBI W apPryMEHTbl JPYIHX IPU AHAJIU3E PE3YJILTATOB
JESATEIBbHOCTH;
NPUHUMATH ce0s1, MOHNUMAast CBOM HEJJOCTATKU U IOCTOMHCTBA;
IPUHUMATh MOTHUBBI W apryMEHTbl JPYTHUX @pPU AHAIU3E PE3YJIbTATOB
NEATEIIbHOCTH;
NpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OLIUOKH.
B mponecce NOCTHKEHMsI JIMYHOCTHBIX PE3YJBTATOB OCBOCHHUs IPOTPAMMBI 110
buznKe A1 ypoBHS cpeHero o0uiero o0pa3oBaHus y o0y4aromuxcsi COBEPIIEHCTBYETCS
AMOILMOHATBHBIN HHTEJUIEKT, MPEANoIaralonmi chOpMUpPOBaHHOCTb:



CaMOCO3HaHHMsI, BKJIIOYAIOIIETO CIIOCOOHOCTh IMOHUMATh CBOE HSMOIMOHATBLHOE
COCTOSIHUE, BUJETh HaIlpaBJIEHUs Pa3BUTHSA COOCTBEHHOW SMOIMOHAIBHOUN Cdephl, ObITh
YBEPEHHBIM B Ce0€;

CaMOpETYJIMPOBAHUsI,  BKJIIOYAIONIETO  CAaMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE MOBEACHUE, CIIOCOOHOCTh aJaNTHUPOBATHCS K SMOIMOHATBHBIM
W3MEHEHUSM M MPOSBIATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMHU, BKIIOYAIONIEH CTpEMJICHHUE K JIOCTHKEHUIO IEIH U
yCIiexXy, ONTUMM3M, WHUIMATUBHOCTh, YMEHUE JIEMCTBOBaTh HCXOJs M3 CBOMX
BO3MOXKHOCTEH;

OMIIATHUH, BKJIIOYAIOIICH CIOCOOHOCTh TMOHMMATh ASMOIMOHAIBHOE COCTOSHHUE
JIPYTUX, YUUTHIBATH €0 MPHU OCYIIECTBICHUU OOIICHUS, CIIOCOOHOCTh K COUYBCTBHUIO U
COIEPEKUBAHUIO;

COIIMATIbHBIX HABBIKOB, BKJIIOUYAIOIIMX CIOCOOHOCTH BBICTPaMBaTh OTHOLIEHUS C
JIPYTUMU JIFOJIBMH, 3a00THTHCS, IPOSIBIIATH HHTEPEC U pa3periaTh KOHMIUKTHL.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kiiacce mpeamMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUaAIOIIUXCSI YMEHU:

JEMOHCTPUPOBATh Ha TMpUMEpPax poiab M MecTo (U3UKM B (POpMHUpOBAHUU
COBPEMEHHOM HAay4YHOM KapTUHbI MuUpa, B pPa3BUTUM COBPEMEHHOW TEXHUKH U
TEXHOJIOTHi, B TPAKTUYECKOU NIEATEIbHOCTHU JIFOJIEH;

YUUTHIBATh  TpaHUIBl OPUMEHEHHUS  U3YYEHHBIX  (PU3MYECKUX  MOJEIIEH:
MaTepuajibHas TOYKa, HMHEpLUajgbHas CcHCTeMa OTcuéra, alCOJIOTHO TBEPIOE TEO,
WJICTbHBIA a3, MOJIEJM CTPOEHHSI Ta30B, XKUAKOCTEH M TBEPIBIX TEJ, TOYCUHBIN
AIIEKTPUYECKUI 3aps]] IPU pelleHnn (PU3NUEeCcKUX 3a/1ay;

pacrio3HaBaTh (U3MYECKHE SBICHUS (IPOIECCh) M OOBSICHATH MX Ha OCHOBE
3aKOHOB MEXaHHKH, MOJICKYJIIPHO-KMHETUYECKOM TEOpPUM CTPOEHHs BEUIECTBA U
IEKTPOJAUHAMUKHA: PABHOMEPHOE U PABHOYCKOPEHHOE IPSMOJIMHEWHOE JBUKEHUE,
CBOOOJHOE MaJieHue TeJ, ABM)KEHHE MO OKPYKHOCTH, MHEPLHUs, B3aUMOJACHCTBHE Tell,
muddy3us, OpOYHOBCKOE JBUXKEHUE, CTPOCHUE KUIKOCTEH M TBEPIBIX TEJ, U3MEHEHHUE
o0béMa TeNn mpH HarpeBaHUM (OXJAXKJACHHMM), TEIJIOBOE paBHOBECHE, HCIapEeHue,
KOHJICHCALMsI, TUIaBJIIEHUE, KPUCTAIIIN3AallNs, KUIIEHHE, BIaKHOCTh BO3/1yXa, NOBBIILIEHUE
JIABJICHUs Ta3a IPU €ro HarpeBaHWM B 3aKPBITOM COCYAE, CBSI3b MEXKIY NapameTpamu
COCTOSIHMA T'a3a B U30MPOLIECCAX, MIEKTPU3ALMS TEJI, B3aUMOJECHCTBUE 3apsA10B;

ONMKCHIBATh MEXaHWYECKOE [BIKEHUE, UCIONb3ys (U3MYECKHEe BEITUYHMHBIL:
KOOpJMHATA, IIyTh, IIEpEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CUia, UMITYJIbC
Telna, KHUHETUYECKas »JHEprusi, MOTEHUUaJIbHas »DSHEpPrusi, MexaHudeckas paborta,
MeXaHU4eCKasi MOIIHOCTbD; MPH OMUCAHUM MPABHIBHO TPAKTOBATH (DPM3UYECKHI CMBICI
UCIOJIb3YEMbIX BEJIMYMH, HX OOO3HAYeHUs M EAMHMIBI, HAXOAUTh (HOPMYJIbL,
CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BETUUMHY C APYTUMHU BEIMIMHAMU;



OINUCHIBaTh U3y4YEHHbIE TEIJIOBbIE CBOWCTBA TEJN W TEIUIOBBIE SIBICHUS, UCIOIb3Ys
(¢u3nyeckue BEJIMYMHBI: JaBJICHUE Ia3a, TEMIIepaTypa, CPeHsAs KUHETHUYECKash SHEeprHs
Xa0THYECKOTO  JBW)KCHHUS MOJEKYJ, CpPETHEKBaJpaTHYHAs CKOPOCTh  MOJICKY,
KOJINYECTBO TEIUIOTHI, BHYTPEHHss 3Heprus, pabora rasa, KO3(QQHUIMEHT IOJIE3HOIO
NEHCTBHSA TEIUIOBOTO ABUTATEINS; NMPHU OMUCAHUM TPABHIBHO TPAKTOBATH (PU3UUECKHIA
CMBICJI MCIIOJIb3YEMBIX BEIMYUH, UX OOO3HAUEHUS U €IMHUIbI, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (PU3WYECKYIO BETMUNHY C APYTUMHU BETUIHHAM;

ONKCHIBaTh HM3yUEHHBIE 3JIEKTPUYECKHE CBOMCTBAa BEIECTBA U DJICKTPUUYECKHUE
SBIICHUSI (TPOLIECCHI), HCTONB3yd (UINYECKHE BEIUYHMHBI: DIIEKTPHUECKUN 3apsij,
AIIEKTPUUECKOE T10JI€, HANPSKEHHOCTh MOJs, MOTEHIMA, Pa3HOCTh MOTEHLHUAIOB; MpU
OMHCAaHUM TPABWIBHO TPAKTOBATh (PH3MUECKHUN CMBICI HCIONIB3YyEMbIX BEIWYHH, HX
0003HaUEHUsI U €IMHUIIBI; YKa3bIBaThb (POPMYJIbI, CBS3BIBAIOLIME NAHHYIO (PU3MUECKYIO
BEJIMYUHY C IPYTUMH BETUYNHAMH,

aHaAJIM3UPOBATh (PU3UYECKUE TPOLIECCHI U SIBICHUS, UCTIOIb3Ys (PU3NUECKHUE 3aKOHBI
U TOpPUHLUIBL 3aKOoH BcemupHoro tsrotenus, |, Il u Il 3axkonsr HproToHa, 3akoH
COXpaHEHHUS MEXAaHWYECKOW DSHEpPruu, 3aKOH COXpPaHEHHUS UMIYJIbCa, I[PUHIIMII
CYNEPIO3UIIMU  CWJI, TPHUHIWI PABHONPABUS WHEPIHAIBHBIX CHCTEM OTCYETA,
MOJIEKYJIIPHO-KUHETHYECKYIO TEOPHIO CTPOCHHs BEIIECTBA, Ia30Bble 3aKOHBI, CBS3b
CpeqHe KHHETHYECKOW »HHEPrHHM TEIUIOBOTO JBIDKEHHS MOJEKYJd C aOCOJTIOTHOU
TeMIepaTypol, MEpBBIH 3aKOH TEPMOJMHAMHKH, 3aKOH COXPAHEHUS 3JIEKTPUYECKOrO
3apsiga, 3akoH KysoHa, Tpu 3TOM pa3inuyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTU4YeCKOe BhIpaKEHUE U YCIIOBUS (TPaHULIbl, 001aCTH) IPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIC MPHHIUIBI JIEHCTBHUS MAaIllldH, MPUOOPOB M TEXHHUYECKUX
YCTPOWCTB; pa3iuyaTh YCJIOBHUA HUX O€30MacCHOr0 HCIOJIb30BaHHUS B IOBCEIHEBHOU
KU3HU;

BBIMOJIHATH HKCHIEPUMEHTHI IO UCCIICOBAHNIO (PU3MUYECKUX SBJICHUM U POIIECCOB C
UCTIOJB30BAHUEM TIPSIMBIX W KOCBEHHBIX HM3MEpEHHUH, mpu 35ToM (opMmynmupoBaTh
npoOjeMy/3alady M THIOTE3y YYeOHOro SKCIEePUMEHTa, COOMpaTh YCTAaHOBKY W3
NPEUI0KEHHOTO 000PYI0BaHUs, IIPOBOIUTH OTBIT M (POPMYIHPOBATH BBHIBOJIBI,

OCYILECTBIISITh MPSIMbIE U KOCBEHHBIEC M3MEPEHUSI (PU3NUECKUX BEIUYMH, IIPU 3TOM
BHIOMPATh ONTHUMAIBHBIA CIIOCO0 HM3MEPEHUS W WCIOJNb30BaTh HW3BECTHBIE METOIBI
OLICHKH ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEZIOBATh 3aBUCUMOCTH MEXIY (PU3MUECKHMHU BEIMUYMHAMH C HCIOJIB30BAaHUEM
NpPSMBIX MU3MEPEHUH, IpU 3TOM KOHCTPYHMPOBATH YCTAaHOBKY, (PMKCHPOBATH PE3YJbTaThl
NOJYYEeHHON 3aBUCUMOCTH (PU3WYECKUX BEIMYMH B BUAE TaOIUIl U TpapuKOB, JENaTh
BBIBO/IBI TIO PE3yJIbTaTaM UCCIICIOBAHUS;

coOmo1aTh paBuia 0€30MacHOro TPyAa MPH MPOBEICHUH HCCIEIOBAaHUIA B paMKax
y4eOHOTO SKCIEPUMEHTa, y4eOHO-HCCIeNOBATEILCKOM M TPOSKTHOW NEATEIHOCTUA C
UCTIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOUCTB U JIAOOPATOPHOTO 00OPYIOBAHNUS;

pemaTts pacy€THRIC 3a7add C SBHO 3aJaHHOW (PU3UYECKON MOJENBIO, HCIOIB3YS
¢u3nyeckne 3aKOHBl W TNPHUHIMIIBI, HA OCHOBE aHalW3a YCJIOBHUSA 3aJauyd BBIOMPATH
bu3nUecKyIo MoJIeNb, BBIACTATh PU3NYECKUEe BEIMYUHBI U (HOPMYITbl, HEOOXOAUMBIE TS



e€ pemieHus, MPOBOJUTH PACUEThl U OLIEHUBATh PEATbHOCTH MOJYYEHHOTO 3HAYECHMS
(bu3nuecKoi BeIUUMHBI;

pemaTh KayeCTBEHHBIC 3a/1aud: BBICTPAUBATH JIOTMUECKH HEMPOTHUBOPEUHUBYIO
LEMOYKY PACCyKIECHHl C ONOpOM Ha U3y4YEHHBbIE 3aKOHbI, 3aKOHOMEPHOCTH U
busznvecKue ABICHUS;

UCIIOJIb30BaTh MpPH PEHICHUH Y4eOHBIX 3a7ad COBPEMEHHbIE HH(POPMAIMOHHbBIE
TEXHOJIOTMM JUJIA TIOUCKA, CTPYKTYPUPOBAHUS, HWHTEPIpETAllMd W MpeACTaBICHUS
y4eOHOM M HAy4YHO-TIOMYJISIPHON MH(GOPMAIINK, TOJY4YeHHOW U3 Pa3IMYHBIX UCTOUYHUKOB,
KPUTHUYECKH aHAIM3UPOBATH MOIYyYaeMyI0 HH(POPMAIIHIO;

NPUBOJIUTh TPHUMEPHl BKIAJa POCCHUICKUX U 3apyOekHBIX Y4UEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IMPOIIECCOB OKPYXKAIOIIET0 MHUPA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3MKE B TMOBCEAHEBHOM XKU3HU MJIS
obOecrieyeHnsi 0O€30MACHOCTH TIpU  OOpaleHuu ¢ TOpubopamMu H TEXHUYECKUMU
YCTPOWUCTBAMH, [JIi COXPAHEHUs 370pOBbsi U COOJIOJCHHS HOPM SKOJOTHYECKOTO
MOBEJICHUS B OKPYXaIOIIEH cpefe;

paboTaTh B TPYIINE C BHIMOJIHEHUEM PA3JIMYHBIX COIMATBHBIX POJICH, TIaHUPOBATh
paboTy Tpynmbl, palMOHAIBHO  paclpeneNsiTh OO0sM3aHHOCTH U IUIAaHHUPOBATH
JIEATENBHOCTh B HECTAHIAPTHBIX CUTYALMSAX, aJ€KBATHO OLEHUBATh BKJIAJ KaXIOrO W3
YYaCTHUKOB I'PYIIIIBI B pEIICHHE PACCMaTPUBAEMOM MTPOOIEMBI.

K xonmy oOyuenust B 11 kjacce mnpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCSI YMEHU:

JEMOHCTPUPOBATh Ha TMpUMEpax pojb U MecTo (Pu3uku B (GHOPMHUPOBAHUHU
COBPEMEHHOM Hay4yHOW KapTUHbl MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTHI, B NPAKTUYECKON JEATEIIBHOCTU JIIOAEH, LEJIOCTHOCTh M E€IUHCTBO
dbu3nuecKkoi KapTUHBI MUPA;

YYUTHIBaTh TPAHUII TPUMEHEHUS] W3YUEHHBIX (DU3NYECKHX MOJENeH: TOUCUHBIN
AIEKTPUYECKUN 3apsfl, JIyd CBETa, TOUECYHBIM MCTOYHUK CBETA, siIEpHAsi MOJENb aToMa,
HYKJIOHHAs1 MOJI€JIb aTOMHOTO SIipa MPpHU peIieHUuU (U3NIECKUX 3a/1ay;

pacrnio3HaBaTh (pU3MUecKue sBIEHUs (MPOIECChl) U OOBACHATH UX HA OCHOBE
3aKOHOB DJIEKTPOJWHAMUKKA M KBAHTOBOW (PU3HMKHU: DJJIEKTPUYECKas MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XHWMHMUYECKOE, MArHUTHOE [JEWCTBUS TOKa, B3aUMOJEHCTBUE
MarHuTOB, AJEKTPOMArHUTHAs WHAYKIIUS, JEWCTBHE MAarHUTHOTO TOJS HAa TMPOBOJHUK C
TOKOM W JIBIDKYIIMICS 3apsif], DJIEKTPOMAarHUTHbIE KOJIeOAHUS U BOJHBI, MPSMOJIMHEHHOE
paclpoCTpaHEHUE CBETa, OTPaKCHHE, IMpEIOMIICHHE, WHTephepeHnus, Tudpakuus u
noJisipu3aliis CBeTa, AuWcHepcus cBera, (orosnexktpuyeckuii 3pdext (pororddexr),
CBETOBOE JIaBJICHHE, BO3HUKHOBEHHE JIMHEHYATOro CIEKTpa aromMa BOJIOPOJa,
€CTECTBEHHAS U UCKYCCTBEHHAs paIMOAKTUBHOCTD;

ONUCHIBATh H3YUYCHHbIC CBOWCTBA BeIIECTBA (DIEKTPUUECKUE, MArHUTHBIE,
ONTHYECKHE, IICKTPUUYECKYIO MPOBOAUMOCTh PA3IUYHBIX CpPEJ) M DJICKTPOMAarHUTHBIE
sBIICHUsT (TIPOIECCHI), UCTIONB3Ys (PU3UYECKUE BEIMYMHBI: IJIEKTPUUYCCKUN 3apsiy, cuiia
TOKa, DJEKTPUYECKOE HAMNPSIKEHHUE, DJICKTPUYECKOE CONPOTUBIICHUE, Pa3HOCTH
MOTEHIIMAJIOB, AJIEKTPOABIDKYIIAs CHIa, padoTa TOKA, MHIYKIUS MAarHUTHOTO TIOJISI, CHJIa



Amrnepa, cuna JlopeHua, WHIYKTMBHOCTb KATYIIKH, OHEPrUs JJIEKTPUYECKOTO U
MarHuTHOTO IOJIeH, MepUoJl U 4acTOTa KojeOaHui B KoieOaTeIbHOM KOHTYpE, 3apsj U
CWJIa TOKa B IPOLECCE TapMOHUYECKUX AJIEKTPOMArHUTHBIX KojeOaHul, (QOoKycHoe
paccTossHME M ONTHYECKas CWIa JIMH3bl, IPA ONMCAHUM IPAaBWIBHO TPaKTOBATh
(u3MYECKU CMBICT HCIIOJIB3YEMbIX BEJIMYHMH, X O003HAUYECHMS U €IUHUIIbI, YKA3bIBaTh
(dopMyJIbl, CBSI3bIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMUUHY C IPYTUMH BEJIUYUHAMUY;

ONMCHIBATh U3yYEHHBIE KBAHTOBBIE SIBJIEHUS U IMPOLIECCHI, UCIOIb3YS (pU3nUecKue
BEJIMYMHBI: CKOPOCTh IEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M YaCTOTA CBETA, YJHEPrUs
Y UMITyJIbCc (POTOHA, MEPUO MOTypacnaaa, SHEPIHsl CBA3H aTOMHBIX sIIEp, IPU ONUCAHUU
IPaBUJIBHO TPAKTOBATh (PU3MUECKUN CMBICT UCIOIB3YEMbIX BEIMUMH, UX 0003HAUEHUS U
€IMHULIBI, YKa3blBaTh (OPMYIbI, CBS3bIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIUYUHY C
JPYTUMU BEJIMYMHAMH, BBIYUCIIATH 3HaUCHNE (PU3NYECKON BEITMUUHBL;

AQHAIM3UPOBATH (PU3NUYECKUE MTPOLIECCHI U SIBJICHUS, UCIIOB3YS (PU3NUECKUE 3aKOHBI
Y IPUHLUIBL 3aKOH OMa, 3aKOHBI IOCIEA0BATEIBLHOTO M MAPAJUIEIbHOTO COEIUHEHUS
MPOBOJHUKOB, 3akOH Jlkoyns—JIeHla, 3aKOH AIEKTPOMATHUTHOM WHAYKIWH, 3aKOH
IOPSIMOJIMHENHOIO  PACIPOCTPAHEHUsI CBETA, 3aKOHbl OTPAXEHMsSI CBETA, 3aKOHBI
NpeIOMIIEHUsl CBETa, ypaBHeHHE OWHIUTEHHA s (oTodddekra, 3aKOH COXpaHEHHS
DHEPrUM, 3aKOH COXPAHEHMsI UMITYJbCa, 3aKOH COXPAHEHMS 3JIEKTPUUECKOIro 3apsija,
3aKOH COXPAaHEHMsI MacCOBOI'0 YMCIa, MOCTYIaThl bopa, 3aK0H paJln0aKTUBHOIO pacnaja,
OpU 3TOM pa3inyaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BbIpayKEHUE U YCIOBHS (TPAHMILIBI, 00JIACTH) TPUMEHUMOCTH;

ONpEENATh HAIpPaBICHUE BEKTOpPAa MHIAYKIUU MAarHUTHOTO IOJI IPOBOJHHUKA C
TOKOM, CWJIbl AMIiepa u cuiibl JIopeHna;

CTPOUTHh U ONMCHIBATh M300pa)KEHHE, CO3/1aBa€MOE€ IUIOCKUM 3€pKajloM, TOHKOIi
JINH30M;

BBIMOJIHATH YKCIIEPUMEHTHI TI0 UCCIIEAOBAHUIO (PU3NYECKUX SBJICHUN U MPOILIECCOB C
UCIIOJIb30BAHUEM TMPSMBIX M KOCBEHHBIX M3MEpPEHHWil: mpu 3TOM (OPMYIHPOBATh
npoOjeMy/3alady M THIOTE3y YYeOHOro SKCIEePUMEHTa, COOMpaTh YCTAaHOBKY W3
NPEIJI0KEHHOT0 000PYAOBaHUS, TPOBOJUTH OMBIT U (POPMYIUPOBATH BHIBOAbL;

OCYILECTBIISITh MPSIMbIC U KOCBEHHBIE U3MEPEHUS! (PU3UUECKUX BETUUYMH, IPU ITOM
BbIOMpATh ONTHUMAJBbHBI CHOCOO M3MEPEHMs] M HCIOJIb30BaTh HW3BECTHBIE METOJbI
OLICHKH ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C HCIIOJIB30BAHUEM MPSIMBIX
U3MEpPEHUN: TMpH 3TOM KOHCTPYHUPOBAaTh YCTAaHOBKY, (DUKCHpPOBATh pe3yJabTaThl
NOJYYEeHHON 3aBUCUMOCTU (PM3WYECKUX BEIMYMH B BUAE TaOIUI W TpapuKOB, NENaTh
BBIBOJIBI 110 Pe3yJIbTaTaM UCCIIEIOBAHUS;

coOmo1aTh paBuia 0€30MacHOro TPyAa MPH MPOBEICHUH HCCIEIOBAaHUIA B paMKax
y4eOHOro SKCIEepUMEHTa, y4eOHO-UCCIEA0BATENLCKON U MPOEKTHON JESATENBHOCTH C
UCTIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOMCTB U JIAOOPATOPHOTO 00OPYIOBAHNUS;

pemiath pacyéTHbIC 3a/a4d C SBHO 33JaHHOM (PU3MUECKOW MOJENbI0, UCIOJB3YS
¢u3nyeckre 3aKOHBI M TPHUHIMIIBI, HA OCHOBE aHajdW3a YCJIOBUS 33Jaydl BHIOMPAThH
bu3nUecKyIo MoJeNb, BbIACTATh (PU3NUYecKue BeIMYMHBI U (DOPMYJIIbl, HEOOXOAUMBIE IS



e peleHusi, TPOBOAUTH PACUEThl U OLEHUBATH PEATbHOCTH IMOJIYYEHHOTO 3HAYCHUS
(bu3nuecKoi BeIUUMHBI;

pemaTh KauyeCTBEHHBIC 3aJlayd: BBICTPAMBATH JIOTUUECKH HEMPOTUBOPECUUBYIO
IENOYKY pacCyXIeHHl C Omopod Ha HW3YYCHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nUecKue ABICHUS;

UCIIOJIb30BaTh MpPH PEHICHUH Y4eOHBIX 3a7ad COBPEMEHHbIE HH(POPMAIMOHHbBIE
TEXHOJIOTUU IS TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIIUN W IPEACTABICHUS
y4eOHOM M HAyYHO-TIOMYJISIPHOM MH(GOPMALINK, TOTYYEHHOU U3 Pa3IUYHBIX UCTOUYHUKOB,
KPUTHYECKH aHAIM3UPOBATH TOJydaeMyI0 WH(OPMAIIHIO;

OOBSCHATHh NMPUHILIMIBI JEUCTBUS MAalIUH, MTPUOOPOB U TEXHUYECKUX YCTPOMCTB,
pa3auyaTh yCIOBUS WX 0€30MMaCHOTO MCTIOIB30BAHUS B IIOBCETHEBHOM JKU3HMU;

NPUBOJIUTE TPHUMEPHl BKIAJa POCCHUICKUX U 3apyOekHBIX Y4EHBIX-(PU3UKOB B
pa3BHUTHE HayKH, B OOBSCHEHUE TPOIIECCOB OKPYXKAIOIMIETO MHUPA, B PA3BUTHE TEXHUKHU U
TEXHOJIOT U,

UCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS 1O (U3MKE B TOBCEIHCBHOW JKU3HH IS
oOecrieyeHnsi 0O€30MACHOCTH TIpU  OOpallleHuu ¢ TpudopamMu H TEXHUYECKUMU
YCTPOMCTBAMU, IS COXPAHCHHS 3JI0POBbS M COOJIOJACHUS HOPM 3KOJOTHYECKOTO
MIOBEJICHUSI B OKPY>KAIOIIEH cpejie;

paboTaTh B TPYIIE C BBEIOJHEHUEM PA3IMIHBIX COIMATBHBIX POJICH, MJIAHUPOBAThH
paboTy Tpynmbl, palMOHAIBHO  pacHpeneNsiTh OO0SM3aHHOCTH U IUIAaHHUPOBATH
JESTEIPHOCTh B HECTAHJIAPTHBIX CHUTYAIMSIX, aJCKBATHO OICHWBATH BKJIAJ KaXKIOTO W3
YYaCTHUKOB I'PYIIIBI B pEIICHHE PAaCCMaTPUBAEMOM MTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! 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
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edso0o.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

®da30BbIe IEPEXOBI

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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
41 MeKTPOCTATHKA 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
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubnuorexa [JOK
3.1 4 1
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 DIIEeMEHTHI KBAHTOBOW OITHKHU 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubmuorexa [JOK
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4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

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

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 E;ISSH;I;T:;(;)&OU/I? £41c07¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41c07¢
Htoro no pazneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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