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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢u3uke 0a30BOro YpOBHS Ha YpOBHE CpEAHEro OOIIETro
oOpa3zoBaHusi pa3paboTaHa Ha OCHOBE IIOJOKEHUH U TpeOOBaHUU K pe3yjbTaTam
OCBOCHHSI OCHOBHOHM 00pa3oBaTeIbHON mporpamMmel, npeactaBieHHbx B @I'OC COO, a
Takke ¢ yd€ToMm QeaepanbHOM pabouell mporpaMMbl BOCHUTAHUS M KOHIIEHIUU
npernojaBanusi yueOHoro mnpeamera «Duszuka» B 00pa3oBaTENbHBIX OpraHU3ALMAX
Poccuiickoit denepannu, peain3yromnx OCHOBHBIE 00pa30BaTebHbBIE IPOIPAMMBI.

CopepxaHue IporpaMMbl o (PU3MKe HAMPaBICHO HAa (OPMUPOBAHUE €CTECTBEHHO-
Hay4yHOU KapTuHbI Mupa oOydwaromumxca 10—11 kiaccoB nmpu oOydeHuM uX (pu3MKe Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOrO moaxona. [Iporpamma mo
¢usuke coorBercTByeT TpeboBanusiM DPI'OC COO k mMmIaHUPYEMBIM JIMYHOCTHBIM,
OpeIMETHBIM M METAlpeIMETHBIM pe3yibTaraM OOyYeHHs, a TaKXKe YYHUTHIBAET
HEOOXOJUMOCTh peaju3aluid MEXIPEIMETHBIX CBA3€H (U3UKH C €CTECTBEHHO-
HAyYHBIMH y4e€OHBIMH TIpenMeTaMu. B Heil ompenensroTcsi OCHOBHBIC LENU HU3y4YEHUS
(Gbu3MKHM Ha YPOBHE CpPEeAHETO 00111eT0 00pa30BaHMsl, TUIAHUPYEMBIE PE3YIbTaThl OCBOCHHUS
Kypca pU3uKu: TUYHOCTHBIE, METaNIpeIMETHEIE, MpeAMETHBIE (Ha 6a30BOM yPOBHE).

[Tporpamma o ¢pu3MKe BKIIOYAET:

® [IJJaHUpPYEMBIE Pe3yJbTaThl OCBOCHUS Kypca (pU3uMKu Ha 6a30BOM YPOBHE, B TOM

YHCJIe IPEIMETHBIE Pe3ybTaThl IO rojlaM 00y4YeHHUS;

e cojaepxaHue yuyeOHoro npeamera «dusuka» no rogaM oOydeHus.

®dusuka Kak Hayka o0 HaumbOosee OOIIMX 3aKOHAX MPUPOJIbI, BHICTYINAs B KAaueCTBE
y4eOHOro MpeaMeTa B IIKOJIe, BHOCHUT CYIIECTBEHHBIM BKJIAJl B CHCTEMYy 3HaHUU 00
okpyxatouieM wmupe. UIkoapHBIA Kypc (QU3MKM — CHCTEMOOOpasyromuid A
€CTECTBEHHO-HAYUHBIX Y4E€OHBIX MPEIMETOB, MOCKOIbKY (hHU3MUECKHE 3aKOHBI JIe)KAT B
OCHOBE TIPOLIECCOB M SABJICHUH, H3y4YaeMbIX XHMHeEH, Ouomorued, Quanyeckoi
reorpadueid M acTpoHoMHeW. lcmonp3oBaHWEe W aKTHBHOE NMPUMEHEHHE (DU3UUCCKUX
3HAHMM ompezenseT XapakTep M pa3BUTUE pPa3HOOOpA3HBIX TEXHOJNOIMM B cdepe
DHEPreTUKH, TPAHCIOpPTa, OCBOEHHS KOCMOCA, IOJIYYEHUS HOBBIX MaTepUaioB C
3a/laHHBIMU CBOMCTBaMM M Jpyrux. M3yueHue (U3MKKM BHOCUT OCHOBHOM BKJAJ B
dbopMHpOBaHNE €CTECTBEHHO-HAYUYHON KapTHHBI MUpa 00ydaromuxcs, B GOpMUpPOBaAHHUE
YMEHUIl NPUMEHSATh HAy4YHbII METOJ TO3HAHWS TPHU BBHINOJHEHUH HUMH Yy4eOHBIX
UCCIIEJOBAHUMN.

B ocHoBy Kkypca ¢pu3uku 17151 ypoBHS CpeIHEro 00IIero oopa3zoBaHus MOJIOKEH Pl
U7EH, KOTOPbIE MOYKHO paccCMaTpHUBaTh KaK MIPUHIUIIBI €0 OCTPOECHMUS.

Hoesa yenocmuocmu. B COOTBETCTBUM C HEM Kypc SIBISETCA JIOTHYECKU
3aBEpIIEHHBIM, OH COJEPKUT MaTepuald M3 BCEX paslieloB (PHU3MKH, BKIIOYAET Kak
BOTIPOCHI KJIACCUYECKOH, TaK U COBPEMEHHON (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEeW MaTepuall Kypca (GU3UKU 00beIUHEH
BOKpYr (¢usnueckux Teopuil. Bemymmm B Kypce sBusieTcs  (QopMHpOBaHHE
Npe/ICTaBICHUI O CTPYKTYPHBIX YPOBHSIX MaTE€pPHH, BEILIECTBE U MOJIE.



Hoes eymanumapuzayuu. EE peanusanmsi mpeanoyiaraeT  HMCIOJb30BaHUE
FYMaHUTapHOTO MOTEHIMaNa PU3NYECKON HAYKH, OCMBICIIEHUE CBA3U PA3BUTUS (DU3UKU C
pa3BuUTHEM OOIIEeCTBa, a TaKkKe C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMU U
HKOJIOTMYECKUMHU MTpoOIeMaMu.

Hoes npuknaonoti nanpaenennocmu. Kypc GU3MKM mpennonaraetT 3HaKOMCTBO C
HMIMPOKUM KPYIrOM TEXHMUYECKHUX U TEXHOJIOIMYECKHUX MPUIOKEHUN M3yUYEHHBIX TEOPUM U
3aKOHOB.

Hoes sxonocuzayuu peannsyercs MOCPEACTBOM BBECHUS DJIEMEHTOB COACPKaHUS,
NOCBSIIEHHBIX JKOJIOTMUECKHM TIPO0JIEeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbI C
Pa3BUTHEM TEXHUKH M TEXHOJIOTHM, a Takke OOCYXKIEHHUS MpoOJieM palroHAIbHOIO
IPHUPOIONOJIB30BAHMS U SKOJIOTHYECKON 0€30IaCHOCTH.

CTep:KHEBBIMU dJIEeMEHTaMH Kypca (U3MKM Ha YpPOBHE CpeIHEro oOIIero
oOpa3zoBaHusl ABJIAIOTCS (u3nueckue Teopur (POpMUPOBAHME MPEACTABICHUN O
CTPYKTYpE TMOCTpOeHUs (U3MUECKOW TEeOopuu, pPOJM (PyHIAMEHTAJIbHBIX 3aKOHOB U
IOPUHLMIIOB B COBPEMEHHBIX MPEACTABICHUAX O MPHUPOAE, T'PpaHUIAX NPUMEHUMOCTH
TEOpUH, JIsl OMMCAHMSI €CTECTBEHHO-HAYYHBIX SIBIICHUHN U MPOIIECCOB).

CHUCTeMHO-IeATeIbHOCTHBINA MOJX0 B Kypce (DU3UKH peanu3yeTcs MPexkAe BCETO
3a CYET OpraHU3alNU HKCIIEPUMEHTAIBHON JeSITeNbHOCTH oOyyatonuxcs. s 6a30Boro
YPOBHS Kypca (PU3UKH — 3TO UCHOJb30BAHUE CUCTEMBI (POHTAIBHBIX KPAaTKOBPEMEHHBIX
AKCIIEPUMEHTOB M JIA0OPATOPHBIX paboOT, KOTOPHIE B MpOrpamMme Mo Pu3nke 00beTUHEHbI
B OOIIMI CIUCOK YUEHMUYECKUX MPAKTUYECKUX paboT. Buljenenrue B yka3aHHOM MepeyHe
7abopaTopHBIX paboOT, MPOBOAUMBIX JUISI KOHTPOJS M OIEHKU, OCYIIECTBISETCS
y4aCTHUKaMH 00pa30oBaTEIbHOrO IMpoliecca UCXOAS U3 OCOOCHHOCTEH MIaHUPOBAaHUSA U
ocHaieHusi kabuneta ¢uszuku. [Ipu sTOoM obecrneunBaeTcs OBIAJIEHUE O0YUYAIOIUMUCS
YMEHUSIMU  MPOBOJUTH KOCBEHHbIE W3MEPEHHUs, MCCIEHOBAHUS  3aBUCUMOCTEN
(bu3MUeCKUX BEIMYUH U TTIOCTAHOBKY OTBITOB TI0 MPOBEPKE MPEJIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHME yeaseTcsl PEIICHUIO PacUE€THRIX M KauyeCTBEHHBIX 3a1ad. [Ipu
3TOM JUId pacy€THBIX 3aJad IPHUOPUTETOM SBIAIOTCA 3aJadyd C SIBHO 3aJaHHOMN
duznueckol  MOJENblO, MO3BOJSAIOIIME  NPUMEHSTh  HU3YyYEHHBIE  3aKOHBl U
3aKOHOMEPHOCTH KaK M3 OJHOIrO paszzesia Kypca, TaK U MHTErpUpysl 3HAHMS U3 Pa3HBIX
paznenoB. [l KaueCcTBEHHBIX 3aJlad MPUOPUTETOM SBIIAIOTCS 3aJaHUS Ha OOBSICHEHHE
NpoTeKaHust (U3NYECKUX SBJICHUN M TPOIECCOB B OKPY’KAIOUIEH >KHU3HM, TpeOyromue
BbIOOpa PU3NYECKON MOJENH ISl CUTYalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootrBerctBun ¢ TpeboBanusmu OPI'OC COO k maTepHanbHO-TEXHUYECKOMY
oOecrieyeHno yueOHOro mpoiecca 6a3oBblii ypoBeHb Kypca (PU3MKHU Ha YPOBHE CPETHETO
oOmiero oOpa3oBaHUs JODKEH M3y4yaThCsl B YCIOBHSX HMPEIMETHOrO KabuHeTa (pU3UKU
WIH B YCIOBHSIX HHTEIPUPOBAHHOIO KaOWHETAa MPEeIMETOB €CTECTBEHHO-HAYYHOIO LIHKIIA.
B kabunere (usuku M0MKHO OBITH HEOOXOAMMOE JabopaTopHOe 00OpyIOBaHUE IS
BBITIOJTHEHUS! YKa3aHHBIX B MporpaMMe no (pu3uke yueHHYeCKUX MPaKTUYECKUX paboT U
JIEMOHCTPAIMOHHOE 000pYA0BaHHUE.

JlemoHCTpaionHoe o0opynoBaHue (HOpMUPYETCSI B COOTBETCTBHM C NMPUHIIMIIOM
MUHUMAJIbHOW JOCTATOYHOCTH M 00EcleurMBaeT IOCTAHOBKY IME€PEUYUCICHHBIX B
nporpamMme 1o (U3MKE KIIOYEBBIX JEMOHCTPAIMHA JUIS HCCIEJOBAHUA H3Y4aeMbIX
SBJICHUN U MPOILIECCOB, SMIMPUYECKUX U (PYyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHMUYECKHX
IIPUMEHEHHM.



JlaboparopHoe oOopynoBaHMe JUJIi  YYEHHYECKUX  MPAKTUYECKUX  padoT
dopmupyeTcs B BUIE€ TEMAaTHUYECKUX KOMIUIEKTOB M O0ECIIEYMBACTCS B PACcUETe OJHOTO
KOMIUIEKTa Ha JBYX oOyuarommuxcs. TemaTHueckue KOMIUIEKTHI J1abopaTOPHOTO
000pyZ0BaHUSI TOJKHBI OBITH IOCTPOEHBI HA KOMIUIEKCHOM HMCIIOJIb30BAaHUU aHAJIOIOBBIX
U 1IUPPOBBIX MPUOOPOB, a TaKXKE KOMIBIOTEPHBIX H3MEPHUTENIbHBIX CHCTEM B BHUJE
M (pOBBIX JJAOOpATOPHUIL.

OCHOBHBIMHU LIETSIMU U3Y4YEHHS PU3UKH B 00111eM 00pa30BAHUH SIBIISIOTCS:

e (opmupoBaHHE UHTEpPECA U CTPEMIICHUSI OOYYaIOIIUXCS K HAYYHOMY U3y4YEHUIO

IPUPOJIBI, PA3BUTHE UX UHTEIIEKTYAIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTABICHUM O HAay4YHOM METOJI€ MO3HAHUS U (QOpPMUPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opmupoBaHHE HAyYHOTO MHPOBO33PEHUS KaK pe3yJibTaTa HM3YyUYEHHS OCHOB
CTpOEHUs MaTepuu U (yHJAAMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (opmupoBaHue yMeHUU OOBSICHATH SBJICHUS C HCIIOJIB30BAaHHEM (DU3MYECKUX
3HaHWUW U HAYYHBIX JOKA3aTeIbCTB;

e (opmupoBaHue TpeACTaBICHUN O poidu (GU3UKK JUIST Pa3BUTHUS JPYTHX
€CTECTBCHHBIX HAYK, TEXHUKHU U TEXHOJIOTU.

Joctrxenue 3Tux 1eneidl oOecrnedyuBaeTCsl peUIeHHEM CIeAYIIUX 3a7ad B

npolecce N3y4eHus Kypca GuU3NKU Ha YPOBHE CPEHETO 0OIIET0 00pa3oBaHMUs:

® T[pUOOpPETeHHE CUCTEMBI 3HAHMA 00 OOmMX (U3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHax, TEOpHUSAX, BKIIOYAsh  MEXaHUKY, MOJEKYJSIPHYIO  (U3HUKY,
AIIEKTPOJAMHAMUKY, KBAHTOBYIO (PM3UKY U 3JIEMEHTHI aCTPOPU3UKH;

e (opmupoBaHHE YMEHUU NPUMEHITh TEOPETUYECKHE 3HAHUSA A1 OOBICHEHUS
dbuznueckux SBJICHUN B MPUPOJE M IS MPUHATUS MPAKTUYECKUX PEHICHHUH B
MMOBCETHEBHOM JKU3HMU,

® OCBOCHHE CIOCOOOB PEIICHUs PA3IUYHbIX 33/1a4 C SIBHO 3aJaHHON (hU3UUECKOU
MOJIETIbIO, 33/1a4, MOAPA3yMEBAIOIINX CAMOCTOATEIBHOE CO3/1aHue (PU3NYECKON
MOJIEH, aIEKBATHON yCIIOBUSM 3a/]1a4H;

® [OHMMaHHe (PU3MUECKUX OCHOB U TPHUHIUIOB JCUCTBUS TEXHUUYECKHUX
YCTPOMCTB M TEXHOJIOTMYECKHX IIPOLECCOB, MX BIHUSHHUA Ha OKPYXKAIOLIYIO
cpeny;

® OBJAJCHHE METOJaMHU CaMOCTOSATEIBHOTO IUIAHUPOBAHUS U  IPOBEJICHUS
bu3nueckux HKCIEPUMEHTOB, aHajiu3a MW UHTEepHpeTanuu MHGOpMalUH,
OINPEJENIEHNs JOCTOBEPHOCTH MTOJIyYEHHOI'O PE3YJIbTATA;

® CO3JaHME YCIOBUM [JI pPa3BUTHS YMEHHMH HPOEKTHO-HUCCIIEN0BATEIbCKOM,
TBOPYECKOM JAEATEIHLHOCTH.

Ha wusyuenne ¢usuku (06a30BbIi YpPOBEHb) Ha YpPOBHE CpPEIHETO OOIIero
obOpazoBanusi orBoautcst 136 dacos: B 10 knmacce — 68 dacoB (2 vaca B Henenwo), B 11
KJacce — 68 yacoB (2 yaca B HEJIETIIO).

[lpemmaraemprii B mporpamMMe 1o  (U3HKE TEpeyYeHb JIaOOpaTOpPHBIX H
MPAKTUYECKUX PabOT SBISIETCS PEKOMEHJI0BAHHbBIM, YUUTENb JI€TAeT BHIOOpP MPOBEIACHUS
7a00paTOpHBIX pabOT W ONBITOB C YYETOM HWHAMBHIYAJIBHBIX 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 JIIOJICH.

Jlemoncmpayuu

AHasorossie U HU(PPOBbIE U3MEPUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATUUKH.

Pasznen 2. Mexanunka

Tema 1. Kunemamuxka

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
IIEPEMENICHUH U CI0KEHHUE CKOPOCTEH.

PaBHOMepHOE ¥ pPaBHOYCKOpPEHHOE TMpsIMOJIMHEHHOEe JABWXeHHe. [ 'paduku
3aBUCUMOCTH KOOpPJHMHAT, CKOPOCTH, YCKOPEHHMs], IIyTU U NEpPEMENICHUs MaTepualbHON
TOYKH OT BPEMEHH.

CBoOopaHOE MmajicHre. Y CKOPEHHE CBOOOIHOTO A ICHHUS.

KpuBonuHeliHOe nBMXKEHUE. [[BU)KEHHE MaTEepUAlIbHOM TOUKH IO OKPYKHOCTH C
ITOCTOSIHHOM 10 MOJIYJIFO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JJMHEWHAsA CKOpOCTh. [lepuon n
yacToTa oOparnieHus. [{eHTpocTpeMuTenbHOE YCKOPEHUE.

TexHuueckrne yCTpOMCTBA M NMPAKTHYECKOE IMPUMEHEHHE: CHUIAOMETP, JBUKECHUE
CHApSJIOB, IIEMTHBIE U PEMEHHBIE TTEPEIayun.

Jlemoncmpayuu

Mogenp cuctembl OTCYETA, WUIIOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBU>KEHHUSL.

[IpeobOpazoBaHue ABMIKEHUM C UCTIOIB30BAHUEM MTPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYXE U B PA3pEKEHHOM IPOCTPAHCTBE.

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

N3mepeHne yecKopeHusi CBOOOTHOTO MaICHHUS.

HanpasneHnne ckopoCcTH Npu IBHKEHUH 110 OKPYKHOCTH.

Vuenuueckuii axcnepumenm, nabopamopHvlie pabonivl



N3yueHrne HEpaBHOMEPHOTO JABMXKEHHS C LEJIbI0 OINPENEICHUs] MIHOBEHHOM
CKOPOCTH.

HccrnenoBanne COOTHOWIEHHS MEXAYy NYTSIMH, MPOWJICHHBIMU TEJIOM 34
MIOCJIEIOBATENIbHBIE PABHBIEC NMPOMEXYTKHM BPEMEHH IPH PaBHOYCKOPEHHOM JIBXKEHHU C
Ha4aJIbHOW CKOPOCTHIO, PABHOU HYJIIO.

N3yueHne NBUKEHMS IIapUKa B BI3KOM JKUJIKOCTH.

N3yuenue nBUKEHUS Tenna, OPOIIEHHOTO0 TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. Ilpunuun cynepnosunyu cui. Bropoit 3axkon HeroTona mis
MaTepuaIbHOM TOYKU. Tpernit 3aKkoH HproTOHA U1 MaTeprUaIbHBIX TOYEK.

3akoH BceMupHOro Tarorenus. Cuna tsbkecTu. [lepBas kocMudeckas CKOpOCTb.

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

Tpenue. Bunsl Tpenusi (mokos, ckoibxeHus, kaueHus). Cuna Tpenus. Cyxoe
Tperue. Cuiia TpeHUs CKONbXKEHUS U cuiia TpeHus nokos. Koadduuuent tpenus. Cua
CONPOTHUBIICHUS TIPU JBUKEHUH TEJIA B KUJKOCTH WU Ta3e.

[ToctynaTenbHOE U BpaliaTeabHOE JBUKEHNE a0COMIOTHO TBEPAOTO TEa.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaieHus. [lnedo cunbl. YcnoBus paBHOBeECUs
TBEPIOTO TENA.

TexHuueckrne yCTpOMCTBa U MPAKTUYECKOE MPUMEHEHHUE: MOAIINITHUKY, IBUKECHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUUH.

CpaBHeHME Macc B3aMMOAEHCTBYIOIIUX TEJT.

Bropoii 3akoH HproToHa.

N3mepenue cui.

CrnosxeHue cuil.

3aBUCHUMOCTD CUJIBI YIIPYTOCTH OT AePopMaIiu.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U MMAJCHUH.

CpaBHeHME CUJI TPEHUS MOKOS, KAUEHUS U CKOJIbKEHHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tesia. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi

W3ydenne nBu>KeHUs: OpycKa Mo HAKIOHHOM IMIIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH CHJI  YIIPYTOCTH, BO3HUKAIOLIUMX B TMPYXHUHE U
pe3uHOBOM o0pasiie, OT X JedopMarium.

HccnenoBanue ycioBHUil paBHOBECUS TBEPAOTO TEIA, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3aKkonvl coXpaneHusn 6 mexanuke

Hmnynbec MatepuanbHOW TOYKHM (TEsa), CUCTEMBI MaTepUaIbHBIX TOYeK. Mmmyinbc
CUJIBl WM UW3MEHEHUE HUMINYJbCa Tejla. 3aKOH COXpPaHEHUs HMITylbca. PeakTuBHOE
JIBUYKEHUE.

Pa6ota cuibl. MOLTHOCTD CUJIBI.



Kunernueckass »sHepruss MmarepuaibHOM Touku. Teopema 00 H3MEHEHUH
KWHETUYECKOM SHEPIUH.

[TorenunaneHas »Heprus. lloTeHuumanbHas 3HEpPrUs yHpyro AepOpMUPOBAHHON
npyxunsbl. [ToreHnmanbHas sHeprus Tena BOJIU3H MOBEPXHOCTH 3EMIIH.

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

Yupyrue u Heynpyrue CTOIKHOBEHUS.

TexHudyeckne yCTpOMCTBA M NPAKTUYECKOE IIPUMEHEHHE: BOJOMET, KOIIED,
NPYXUHHBIN ITUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBM)KEHHE.

[lepexos noTeHMAIbHON SHEPTUN B KHHETHUECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamophule pabomul

N3yuenue abCONOTHO HEYNIPYroro yaapa ¢ MOMOUIbIO ABYX OJMHAKOBBIX HUTSIHBIX
MasITHUKOB.

HccnenoBanue cBsi3u pabOTHI CHIIBI C N3MEHEHUEM MEXaHUUECKOI 3Hepruu Tena 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
o0ocHoBaHue. bpoyHoBckoe aBuwxenue. Juddysus. Xapakrep ABWKEHHS U
B3aMMOJICVCTBHS YaCTHUI] BellecTBa. MoJiesn CTpPOCHUS ra30B, KUIKOCTEN U TBEPABIX TEI
1 00BSICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeei. Macca u pa3Mepsl MOJICKYI.
KonuuectBo BemecTBa. [TocrossHaas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa m €€ wusMmepenue. lllkanma Ttemmeparyp
Llenbcus.

Mopens uaeanbHOro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KMHETHYECKON
TEOPUH MJICATBHOTO Ta3a. AOCOIIOTHAs TeMIlepaTypa Kak Mepa CpeJHel KMHETHYeCKOU
SHEPruM TEIUIOBOIO ABWKEHUsA 4vacTull ra3a. Illkana temmneparyp KenbBuHa. ['a3zoBble
3akoHbl. YpaBHeHue MeHnneneeBa—Knaneiipona. 3akon J[lanproHa. M3omporeccel B
UJeallbHOM ra3e ¢ MOCTOSTHHBIM KOJIMYECTBOM BelecTBa. ['paduueckoe npeacrasieHue
U30TPOIIECCOB: U30TEpPMa, U30X0pa, n300apa.

TexHuueckue ycTpoiicTBa U MpakKTUYECKOe IPUMEHEHHE: TEPMOMETP, OapoMeTp.

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 MEXMOJIEKYJIIPHOIO B3aUMOIEHCTBHUS.

Mopenb, nurocTpupyromniasi Ipupoay 1aBJICHHS Ta3a Ha CTEHKHU COCy/a.

OnbIThl, WUIIOCTPUPYIOIINE  ypaBHEHHUE  COCTOSIHUSI  MJI€AIbHOTO  Trasa,
U30IPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabonvl

OmnpeneneHne Macchl BO3/lyXa B KIAaCCHOM KOMHATE€ HAa OCHOBE M3MEpPEHU 00bEMa
KOMHATBHI, JaBJICHUS U TEMIIEpaTyphl BO31yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXKy HapaMETPAMHU COCTOSIHUS Pa3pexEHHOT0 rasa.

Tema 2. Ocnosvt mepmoouHamurku

Tepmonunamuyeckass cucrema. BHYTpeHHsIi SHeprusi TEPMOJINHAMHYECKOMN
CHUCTEMBl U crnocoObl e¢ u3MeHeHus. KonudecTBo TemioTel U pabota. BHyTpeHHss
SHEPrUsl OAHOATOMHOIO HUEANbHOTO raza. Buabl Temionepeaauu: TEMJIONPOBOJHOCTb,
KOHBEKIIUSI, U3TyuyeHHe. Y IelbHasl TEIUIOEMKOCTh BellecTBa. Koanm4yecTBO TEIUIOTH MPU
TerJIonepeaaye.

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

Bropoii 3akoH TepMoaguHamMuku. HeoObpaTUMOCTh Mpo1ieccoB B IPUPOJIE.

TeruioBble MamuHbl. [IpuHIUNBEL AeiicTBUS TemioBbIX MamuH. [IpeoOpazoBanus
HHEPruM B TEIUIOBBIX MamuHax. KoaghuueHT noae3Horo qeicTBUS TEIIOBON MaIIHHBI.
Huxn Kapuo u ero xko3hUIIMEHT MONE3HOTO ACUCTBUA. DKOJOTHUYECKHE MPOOIEMbI
TEIJIO3HEPTEeTUKHU.

TexHu4yeckue ycTpoiCTBa M MPAKTUUECKOE MPUMEHEHUE: ABUTATEIh BHYTPEHHETO
Cropanusi, ObITOBON XOJOIUIBHHUK, KOHIAUIIUOHED.

Jlemoncmpayuu

M3MmeHeHrne BHYTpEHHEW PHEPrHH Teja MPU COBEPIICHUH PabOThI: BBUIET MPOOKHU
13 OYTBUIKM TOJ IEWCTBUEM CXKATOrO 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, ABUTATENS BHYTPEHHETO CrOpaHHUs, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi

N3MepeHne ynenbHON TEITOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Dazoevie nepexoovt

[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. JKugkue kpuctamuiel. CoBpeMeHHbIE MaTepuanbl. [liaBieHwe 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 BO3/yXa.

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. KoHaeHcatop. OIEKTpOEMKOCTh INIOCKOTO 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.

JIM2IIEKTPUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

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

OHeprus 3apsKEHHOT0 KOHAEHCATOPA.

Vuenuuecxuii sxcnepumenm, nabopamophule pabomul

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. [locmosannwtii n1ekmpuueckuii mok. Toku 6 paznuunvix cpedax



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

Hanpsokenne. 3akon Oma 1151 yyacTKa LEemnu.

OJIEKTPUYECKOE  COMPOTUBIECHUE.  YJIEIbHOE  CONpPOTHBJIEHUE  BEIECTBA.
ITocnenoBarenbHOE, TapauIeIbHOE, CMEIIAHHOE COCAMHEHNE TPOBOIHUKOB.

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

DNEKTpOABUKYIIAsl CUJla U BHYTPEHHEE COIPOTHBICHUE MCTOYHMKA TOKA. 3aKOH
OMa a1 mosiHOM (3aMKHYTOM) antekTpuyeckoil nenu. Koporkoe 3ambikaHue.

DJIEKTPOHHAsT MPOBOJMMOCTb TBEPIABIX METAUIOB. 3aBUCHUMOCTH CONPOTHBIICHHS
METaJJIOB OT TeMneparypbl. CBepXIpOBOAUMOCTb.

DJIeKTpUUECKui TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoauuku. CoOCTBEHHAsI M MPUMECHAsA MPOBOJUMOCTD MOITYIPOBOIHUKOB.
CoiicTBa p—n-niepexosa. [lomynpoBoHUKOBBIE TPUOOPHI.

DIEKTPpUYECKUI TOK B PACTBOPAX U PACILIABAX DJIEKTPOIMUTOB. DIEKTPOIUTHIECKAS
JUCCOLMalus. DIEKTPOJIN3.

OnekTpryeckuil TOK B ra3ax. CaMOCTOATENbHBIM U HECAMOCTOSTEIBHBIA pa3psi.
Monnus. [1na3zma.

TexHu4eckne ycTpOMCTBA M MPAKTUYECKOE NMPUMEHEHUE: aMIIEPMETP, BOJIBTMETD,
peocTaT, UCTOYHUKHU TOKa, AJIEKTPOHATPEBaTENbHBIE MPUOOPHI, JIEKTPOOCBETUTEIHHbBIC
npuOOpbl, TEPMOMETP  CONPOTUBIEHHUS, BAKYYMHBIM  JAMOJ, TEPMHUCTOPbI U
(b oTOpE3UCTOPHI, MOTYITPOBOJHUKOBBIN TNO/1, TAIbBAHHUKA.

Jlemoncmpayuu

W3mepenue cuibl TOKa U HAMIPSKEHHUSL.

3aBUCHMOCTbD CONPOTUBJICHUS HUJINHIPUYECKUX TPOBOIHUKOB OT JIJIMHBI, TUIOIIATN
IIOIIEPEYHOr0 CEUYECHUS U MaTepHaIa.

CMenaHHOe COeJMHEHNE TPOBOJHUKOB.

[Ipamoe  u3MepeHHEe  INEKTPOABMKYIIeM  cuibl.  KopoTkoe — 3amblkaHue
raJqbBaHUYECKOTr0 3JIEMEHTA U OLICHKA BHYTPEHHETO COITPOTUBJICHUSI.

3aBUCUMOCTbH COIIPOTUBIIEHUS METAJIJIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBol pa3psia 1 IpOBOAUMOCTD BO3yXa.

OIHOCTOPOHHSA MPOBOJUMOCTD JUO/1A.

Vuenuueckuti sxcnepumenm, iabopamopHvie pabomol

W3yuyeHne CMEIaHHOI0 COEIUHEHNS PE3UCTOPOB.

W3mepeHue HIeKTPOABUKYIIEH CHIBI HCTOYHUKA TOKA W €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

Habmonenue snexTponusa.

MesxknpeamMeTHbie CBA3H

Nzyuenne kypca ¢puzuku 6a30Boro ypoBHs B 10 kigacce ocyuiecTBIsIETCS € YUETOM
COJIEpKATENBHBIX MEXIPEAMETHBIX CBS3EH ¢ KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMHH,
reorpauu ¥ TEXHOJIOTUU.

10



Mesicnpeomemnvie nonamusi, CBSI3aHHBIE C HW3YYEHUEM METOAOB HAy4yHOTO
NO3HAHHUSA: SIBJIEHME, HAY4HbIM (akT, runoresa, pu3nyeckas BEeIMUMHA, 3aKOH, TEOpus,
HaOII0CHHE, SKCIIEPUMEHT, MOJIEIIMPOBAHNE, MOJEIb, H3MEPEHUE.

Mamemamuxka: penieHHe CHUCTEMbl YpPaBHEHUH, JMHeWHas (yHKuus, napaboia,
runepOosa, ux rpaUKu U CBOMCTBA, TPUTOHOMETPUUECKHE (QYHKLUUU: CUHYC, KOCUHYC,
TAQHT€HC, KOTAaHT€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKAECTBO, BEKTOPbl M 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 BEILECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb
BEIIIECTBA, MOJISIpHAsl Macca, TEIUIOBbIE CBOMCTBAa TBEPIBIX TEJ, KUAKOCTEH M Ta3o0B,
AIIEKTPUYECKUE CBOMCTBA METAJIJIOB, 3JIEKTPOJIUTHYECKAS TUCCOLUAIMS, TaJbBaHUKA.

l'eoepaghus: BNaxXHOCTH BO3/1yXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE JBHKEHUHA C HCIOJIb30BAaHHMEM MEXAHU3MOB, YYET
TPEHUsT B TEXHMKE, MOJIIMIIHUKU, HCIOJIb30BAHUE 3aKOHA COXPAaHEHHUs HMITyJbca B
TEXHHKE (pakeTa, BOJAOMET WM JpYrue), ABUTATE]lb BHYTPEHHETO CropaHus, MapoBas
TypOHHa, OBITOBON XOJIOAUIBHUK, KOHAUIIMOHEP, TEXHOJIOTMH TOJIYYEHHsS] COBPEMEHHBIX
MaTepUaIoB, B TOM YHCJIE HAHOMATEpPHaJIOB, U HAHOTEXHOJIOTUH, IJIEKTpOCTaTHUECKas
3alIMTa,  3a3€MJIGHHE  DJIEKTPONpUOOpOB,  KCEPOKC,  CTPYHHBIH  IPUHTEp,
AIIEKTpOHArpeBaTeIbHbIe MPUOOPHI, JIEKTPOOCBETUTEIbHBIE IPUOOPHI, 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.
JIvann MarHuTHOM MHAYKIMHU. KapTrHa TMHUI MarHUTHOW MHIAYKIIMU T1OJIS IOCTOSIHHBIX
MAarHMTOB.

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

Cuita Amniepa, €€ MOyJib U HalIpaBJICHHUE.

Cuna Jlopenua, e€ MoAynb U HampaBieHUE. J[BU)KeHHE 3apsyKEHHOM YacTUIbI B
OJIHOPOJTHOM MarHUTHOM moJjie. Pabota cuibl Jlopenta.

SIBneHne 3JIEKTPOMArHUTHOW MHAYKUMHU. 1I0TOK BekTOpa MAarHUTHONW WHIYKIUU.
DNIEKTPOABMIKYIIAS CUJIa MHIYKIIMU. 3aKOH 3JIEKTPOMAarHUTHON MHAYKIMK Dapajes.

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

IIpaBuno Jlenna.

11



NHIYyKTUBHOCTS. SIBnenue CaMOMHAYKIIHH. DIIEKTPOABIKYIIAS cuna
CaMOMHAYKIIHH.

DHeprusi MarHUTHOTO MOJISl 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.

3aBUCUMOCTh 3JIEKTPOJBWXKYIIEH CWIbl HWHAYKIUA OT CKOPOCTH HM3MEHEHUS
MarHUTHOTO MOTOKA.

SIBrieHnE CaMOMHIYKIIHH.

Yuenuueckuti sxcnepumenm, 1a6opamopHvie pabomul

N3ydeHne MarHuTHOTO MOJISI KATYIIKU C TOKOM.

HccnenoBanue necTBUS TOCTOSHHOTO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue sSBiIEHUS JIIEKTPOMArHUTHON WHYKIIUH.

Paspnen S. Kosre0anusi ¥ BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoMazZHUMHbLE KO1EOAHUA

KonebarenpHas cucrema. CBOOOIHBIC MeXaHWUECKHE KoeOaHus. ['apMoHnUueckue
koneOanus. [lepuon, wacrtora, amrmuuryia u ¢asza koneGaHuil. [IpyKUHHBIA MasTHUK.
MaremaTu4ecKuil MasTHHK. YpaBHEHHWE TapMOHHMYECKUX Konebanuil. [IpeBpamenue
SHEPruM NpPU FAPMOHUYECKUX KOJIECOAHUSIX.

KonebaTenpHbiil KoHTYp. CBOOOHBIC 3JIEKTPOMAarHUTHBIC KOJIeOaHUs B W€ TbHOM
Kosie0aTeIbHOM KOHTYpE. AHAJOrus MEXAy MEXaHUYECKUMHU U 3JIEKTPOMArHUTHBIMHU
konebanuamu. @Dopmyna TomcoHa. 3aKOH COXpaHEHHMS DJHEPIMM B HUACAIHLHOM
KOJIe0aTeIbHOM KOHTYpE.

[IpencraBnenne o 3aTyxalIuX KoJeOaHUAX. BBIHYXIEHHBIE MEXaHUYECKHE
kosneOanus. Pezonanc. BeiHyXeHHbBIE AIEKTPOMarHUTHBIE KOJIeOaHusI.

[Tepemensblii TOK. CHHYCOMIAIBHBIN EPEMEHHBIN TOK. MOIHOCTh MEPEMEHHOTO
TOKa. AMIUTUTYZHOE U ICUCTBYIOIEE 3HAYECHUE CHIIbI TOKA U HAIIPSKCHHUS.

Tpancdopmarop. I[IpousBoacTBo, mnepegadya U TOTPEONCHUE HIEKTPHUECKOU
DHEPIrUU. OKOJOTMYECKHE PpHUCKHM TPU MPOU3BOJACTBE IIIEKTpodHepruu. KymnbTypa
MCII0JIb30BAHMS 3JIEKTPOIHEPTUU B TOBCEAHEBHOM KU3HH.
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TexHUuecKrue yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: AJIEKTPUUECKUM 3BOHOK,
reHepaTop NEPEMEHHOTO TOKA, JIMHUU AJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB  KojieOaTeIbHOH  CHUCTEMBI  (NMPY)KUHHBIM — WJIH
MaTeMaTHUYEeCKUN MasTHHK).

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  COCAMHEHUM  PE3UCTOpPA,  KaTYIIKU
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 IIEMHM W3 TOCJIEAOBATEIbHO COETUHEHHBIX
KOHJIEHCAaTOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUNIHbBLE 80JIHbL

MexaHnndeckre BOJIHBL, YCIOBHS — pacnpoctpaHeHusa. llepumon.  CkopocTb
pacrpocTpaHeHHs M JJIMHA BOJIHBL. [lonepedynsie u mpoaoibHBIE BOJIHBL. MHTEpdepeHIus
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 snekrpomarHutHOi BojHe. CBOICTBa
AJIEKTPOMATHUTHBIX BOJIH: OTPaXXE€HUE, TNPEIOMJICHUE, TMOoispu3anus, audpakius,
unTepdepeniysa. CKOpOCTh JIEKTPOMATHUTHBIX BOJIH.

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

[IpuHIMIIBI paAOCBSI3H U TeNeBUICHU. Pagnonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPebl.

TexHudyeckue yCTpPOWCTBA M  MPAKTHYECKOE MPUMEHEHUE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi JUAarHOCTMKAa B TEXHUKE W MEAMIIMHE, pajap,
paauonpuEMHHIK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-nieup.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPAHEHUE MOMEPEUHBIX U MPOJAOJIbHBIX BOJIH.

Konebmromieecs: Teno Kak UCTOYHUK 3BYKA.

HaGntonenre oTpakeHus: U IpeioMIICHUSI MEXaHUUECKUX BOJIH.

HaGmronenue nntepdepeHnu u iuppakiini MEXaHHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.
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HaGunroneHue cBsi3u TpOMKOCTH 3BYKa M BBICOTBHI TOHA C aMIUIMTYJOM M 4acTOTOU
KoJie0aHu.

HccnenoBanue CBOMCTB 3JE€KTPOMATHUTHBIX BOJIH: OTPAa)KEHUE, NPEIOMIICHUE,
noJisipu3anus, AUGpaxius, HHTephepeHIus.

Tema 3. Onmuxka

['eomerprueckas ontuka. [IpsMonnHeiiHOe pacipoCTpaHEHHE CBETA B OJHOPOIHOM
cpene. JIyd cBera. ToueUHbIN UCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3akoHBI oOTpakeHHsi cBeTa. [locTpoeHune wu3z00paxeHuil B
IJIOCKOM 3€pKaJe.

[Ipenomnienne cBeta. 3aKkOHBI MpeJOMIIEHUs cBeTa. AOCOJIOTHBIN IOKa3aTelb
npenoMiennsd. IlomHoe BHyTpeHHee oTpaxeHue. llpemenbHbld  yroam  MoIHOrO
BHYTPEHHET0 OTPaKEHUSI.

Hucnepcus ceera. CnoxxHbIN cocTaB Oenoro ceera. Lser.

Cobuparoiue u pacceuBatoniie JuH3bl. ToHkas nuH3a. DOKYCHOE pacCTOsHUE U
onTHYecKas cujaa TOHKOM JnH3blL. llocTpoenue wu3o0pakeHuid B coOuparomux u
pacceuBarouux JnH3ax. @opmyiia TOHKOW JTUH3bL. Y BEIMYEHUE, JaBa€MOE JIUH30M.

[Ipenensr TPUMEHMMOCTH T€OMETPUYECKOU ONITHKH.

BonnoBast ontuka. Untepdepenuust cBeta. KorepeHTHbIE HWCTOUYHUKH. Y CIOBUS
HAOJIO/IEHN MakKCHUMyMOB M MHMHMMYMOB B HHTEP(PEPEHLIMOHHON KapTHHE OT ABYX
cuH(pa3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpaxkuus ceta. JudpakuronHas pemérka. YciaoBHe HaOMIOJIEHUS TIaBHBIX
MaKCHUMYMOB TIpU MaJI€HUU MOHOXPOMATHYECKOTO CBETa Ha AUPPAKIIUOHHYIO PEHIETKY.

[Tonsipuszanus ceera.

TexHuueckue ycCTpoiicTBA M  MPAKTUYECKOE MPUMEHEHHE: OYKH, JIyna,
doToanmnapar, NPOEKUUOHHBIA amnmapaT, MUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OITHKAa,
TU(PaKIMOHHAS PEIIETKA, TTOJISIPOU/.

Jlemoncmpayuu

[TpsimonuHENiHOE  pacHpoCTpaHEHHE, OTPAKEHHWE W IPEIOMIIEHHE  CBETA.
OnTuueckue npudopsI.

[TonHoe BHYTpeHHEE OTpa)xkeHue. Moiesib CBETOBO/IA.

HccnenoBanue cBOMCTB N300paKeHU B JINH3aX.

Mopnenu MUKpPOCKOIIA, TEIECKOIIA.

HaGnronenue unrepdepeHinm ceera.

Hab6mronenne nudpakuuu cBera.

Habmronenne nucriepcun cBeTa.

[TonydyeHue crekTpa ¢ MOMOIIbIO MPU3MBI.

[TonydeHue criekTpa ¢ MOMOIIBbIO TU(PPAKITMOHHON PEIETKY.

HaGmronenue nonspuzanuu cBeTa.

Vuenuuecxuii sxcnepumenm, nabopamophule pabomul

N3mepenue nokazaress NpeJoMIICHUs CTEKJIa.

HccnenoBanue CBOMCTB N300paKeHUH B INH3AX.

Habmronenue aucnepcuu cBera.
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Pa3nen 6. OcHOBBI crielHAJILHON TEOPUHM OTHOCUTEIBLHOCTH

['paHHnIBI TPUMEHMMOCTH KJIIACCHMYECKOM MeXaHuku. llocTymarel crnenuanbHON
TEOpPUH OTHOCHUTEJIBHOCTH: HHBApPUAaHTHOCTb MOZYJS CKOPOCTH CBE€Ta B BaKyyMe,
HNPUHIIMIT OTHOCUTEIBbHOCTH DWHILITEHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHM M COKpallleHHE
JUTVHBI.

OHEprusi U UMITYJIbC PEISITUBUCTCKOM YaCTHUIBI.

CBsi3p Macchl C SHEPIHEH U HMITYJIbCOM PEIATUBUCTCKOM YacTUIBL. DHEPIHs
IIOKOSI.

Paznen 7. KBanToBasi pusznka
Tema 1. dnemenmovt K6aHmMOB0OU ONMUKU
®otonbl. ®opmyna Ilnanka cBsA3u 3Hepruu (PpOTOHA € €ro 4acToTOM. DHEeprus u
UMITYJIbC (DOTOHA.
OtkpeiTie u ucciuenosanne (ororpdexra. Ombitel A. I'. CroneroBa. 3aKOHBI

dorordpdexra. YpaBHenue DOitHmTerHa st dororddekra. «Kpacnas rpaHuna»
dboTtorddekra.

Jaenenue ceera. OnbiTel I1. H. JIeOenena.

XUMHYECKOE JEUCTBUE CBETA.

TexHuueckue ycTpoicTBa U  MPAKTHUECKOE MpUMEHEHHue: (OTOIIEMEHT,
dboTonaTuuK, coTHEeYHas OaTapesi, CBETOIHO/I.

Jlemoncmpayuu

®otorh ekt Ha yCTaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHENTHETo GoTtodrddexTa.

Cseroauon.

Conneunas Gatapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopna mo paccesHUIO —O-4aCTHIL.
[Tnanerapnas moaens atoma. Iloctynatel bopa. M3nyuenue u norsiomieHue GOTOHOB MPU
MepexoJie aroMa € OJHOTO YpPOBHS »HEpruv Ha Apyrod. Buael cnektpoB. Cnekrtp
YPOBHEW 3HEPTUM aTOMa BOJIOPO/A.

BonnoBeie cBoiicTBa 4actui. Bomnbel ae bpoiis. KopnyckynsipHO-BOJIHOBOU
Jlyaau3M.

CroHTaHHOE U BBIHYKJAEHHOE U3JTyUCHHUE.

TexHudyeckue yCTpOWCTBAa M MPAKTHUUECKOE MPUMEHEHHE: CIEKTPaIbHBIN aHaINU3
(cnexkTpockom), Jiazep, KBAaHTOBBIN KOMITbIOTEP.

Jlemoncmpayuu

Mopnens onbiTa Pezepdopna.

Ornpenenenue AJIMHBI BOJIHBI JIa3epa.

HaGmronenre nuHedyaThIX CIIEKTPOB U3TyUCHHUS.

Jlazep.
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Vuenuueckuti axcnepumenm, 1abopamopHvie pabonivl

HaGmronenre nuHeyaToro CrekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTHI,  JTOKA3bIBAIOIIHME  CJOXKHOCTb CTpOeHHs  snpa. OTKphITHE
paanoaktuBHOCTU. OmbIThl Pe3zepdopna mo omnpeaeneHuro coctaBa pPaJlOaKTUBHOIO
usnyudenus. CBoiicTBa anbda-, 6eTa-, raMmma-u3iaydeHus. BiusHue pagnoakTUBHOCTU Ha
JKABBIE OPTaHU3MBI.

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

Anbba-pacnan. DIeKTpOHHBIM U MO3UTPOHHBIN OeTa-pacran. ['amma-uznydeHue.
3aKoH paANOaKTUBHOTO pacnaja.

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

Snepusle peakuuu. [leleHre U CHHTES SIED.

Snepusiii peaktop. TepMosiaepHblid cuHTe3. [IpoOiemMbl U EPCHIEKTHBEI SACPHON
AHEPreTUKU. DKOJOTHUYECKHUE aCIEKThI IAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

MeToabl HaOMIOIEHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YaCTHII.

®OyHIaMeHTaIbHBIE B3aUMOCHCTBUSA. ENMMHCTBO hU3NUECKON KapTHHBI MUPA.

TexHuueckne YCTpOMCTBA W IMPAKTUYECKOE IPUMEHEHHUE: JO3UMETpP, KaMmepa
Bunscona, snepHblii peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CuéTynK HOHU3UPYIOMINX YACTHIL.

Vuenuueckuii sxcnepumenm, nabopamopHwie pabonivl

HccnenoBanue TpekoB yacTull (10 TOTOBBIM (poTorpadusim).

Pasjen 8. DiieMeHTHI aCTPOHOMHUM U ACTPOPU3UKH

Otanbl pa3BUTHS acTpoHOMHUHU. [IpukiiamHOE M MHPOBO33PEHUYECKOE 3HAUYECHHE
ACTPOHOMHH.

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

Conneynas cucrema.

Connue. ConHeuHasi akTUBHOCTh. MIcTounnk sHepruu CosHia u 3BE3/1. 3BE3NIBI, UX
OCHOBHBI€ XapaKTEPUCTHKHU. /[narpaMma «CHEKTPaIbHBIN KJIACC — CBETUMOCTBY. 3BE3/bI
IJIaBHOM IMOCJE10BAaTEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTh» ISl 3BE3]] II1aBHOM
IIOCJIEIOBATENBHOCTH. BHyTpeHHee crtpoeHne 3BE34. COBpPEMEHHBIE IPEACTaBICHUSA O
MPOUCXOKACHUU U 3BotOLMK COJIHIIA U 3BE3/. DTalbl )KU3HU 3BE3I.

Mnrneunsiii Ilyte — nHama [anaktuka. Ilonoxenwe u naBwxkenue ConHIa B
['amaktuke. Tunsl ramaktuk. PaguoramakTuku v KBasapbl. UEpHbIe IBIPBI B sApax
rajakTHK.

Bcenennasi. Pacmmpenne Bceenennoit. 3akon Xa00ma. Pa3Oeranme ranakTuk.
Teopus bosbioro B3peiBa. PenukroBoe usiyyeHue.

Macmrabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnnie mpo6iemMbl aCTpPOHOMUM.
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Vuenuueckue nabnooenus

HaGmroneHuss HEBOOPYXKEHHBIM TJIa30M C  HUCIOJIb30BAHHEM KOMITBIOTEPHBIX
NPWIOKEHUN ISl ONIPEACIICHUs MTOJIOKEHHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO J1aTy:
OCHOBHBIE cO3Be311s1 CeBEpHOro MOJyIIApUs U IPKUE 3BE3/bI.

Ha6mtonenus B reneckon Jlynsl, mianer, Mneunoro I[lyTu.

O0o0maroiee NOBTOpeHue

Ponb ¢u3uku u acTpOHOMHH B SKOHOMHYECKOM, TEXHOJIOTUUECKOM, COIMAIbHON U
ATHUYECKON cdepax NesTeIbHOCTH YeJOBEeKa, pojib U MeCTO (U3UKH U aCTPOHOMHUU B
COBPEMEHHON HAy4YHOM KapTUHE MHUpa, posib (U3HYECKOH Teopuu B (HOPMHPOBAHUU
npelncTaBiIeHUul o0 (u3myeckoil kapThHEe MHUpa, MeCTO (U3MYECKONW KapTUHBI MUpa B
00LIEM psAJly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IIPEACTABIECHUN O PUPOJIE.

MexnpeamMerHnbie CBA3H

N3ydenne kypca ¢puznku 6a30Boro ypoBHs B 11 kiacce ocymiecTBisieTcs: ¢ y4éToM
coJiep KaTeNbHBIX MEKIIPEAMETHBIX CBS3€H C KypcaMu MaTeMaTUKH, OUOJIOTHH, XUMUU,
reorpaduu U TEXHOJIOTHUHU.

Meoicnpeomemmuvie noHamus, CBsI3aHHBIE C W3YYEHHEM METOJOB HAy4YHOTO
NO3HAHUS: SBJICHUE, Hay4YHbIH (akT, TUIIOTE3a, (PU3NYECKas BEIUYMHA, 3aKOH, TEOpHS,
HaOII0/IeHNE, YKCIIEPUMEHT, MOJICTTUPOBAHNE, MOJIEIb, U3MEPEHHE.

Mamemamuka: peuieHUE CHUCTEMbl ypaBHEHUW, TPUTOHOMETPHUUYECKHE (YHKIUU:
CHUHYC, KOCHUHYC, TAHI'€HC, KOTAaHI'€HC, OCHOBHOE€ TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPbl M HMX IMPOEKIMM HAa OCH KOOPAMHAT, CIOKCHUE BEKTOPOB, ITPOU3BOJHBIE
AIIEMEHTAPHBIX (YHKIUNA, MPU3HAKU MOAO0OUSI TPEYTOJbHUKOB, OMPEIEICHHUE IUIOIIATN
IUIOCKHUX (Uryp u o0bEma Ted.

buonocus: snexrpudeckue sIBICHUS B )KUBOW NpUpOJIE, KOJIeOaTEIbHbIC JBUKCHUS
B KMBOW MNPHUPOJIC, ONTUYECKUE SBJICHUS B JKUBOM MPUPOJE, NICUCTBHE paauallMU Ha
YKUBbIE€ OPTaHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKasi CTPYKTypa TBEPABIX TeEl,
MeXaHU3MbI 00pa30BaHUs KPUCTAIIMYECKON PEIETKH, CIIEKTPaIbHBIN aHAIH3.

l'eocpaghusi; MarHUTHBIE TOJIIOCAa 3€MIIM, 3aJIeKUM MArHUTHBIX Py, (poTochEéMka
36MHOM MMOBEPXHOCTH, IPEACKA3AHUE 3€MIIETPSICEHHM.

Texnonocus:  JIMHUM  DJEKTpoNepenad, T[EHEepaTop  INEPEMEHHOI0  TOKa,
AIEKTPOJABUTATEND, UHAYKIMOHHAS I1€4b, Pagap, paaiuoNpUEMHHUK, TEJIEBU30D, aHTCHHA,
tenepon, CBU-neus, NpoeKIMOHHBIN anmnapat, BOJIOKOHHAs ONTHUKA, COJTHEUHas OaTapes.
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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 YOEKJACHHUI, COOTBETCTBYIOIINX TPAIUIIMOHHBIM
IIEHHOCTSIM POCCHUUCKOro OOIIECTBA, paCHIMPEHUE J>KU3HEHHOT'O OMbITa M OIbITa
JIEATENBHOCTA B TPOLECCE pPEATM3AIMU OCHOBHBIX HAIPABICHUN BOCHUTATEIBHOMN
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
JIEMOKPaTUYECKUX IEHHOCTEN;

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

YMEHHE B3aUMOJICHICTBOBATh C COLIMAIIBHBIMM MHCTUTYTaMU B COOTBETCTBUU C HUX
GYHKIMSIMU U Ha3HAYCHUEM;

TFOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOM IESITENILHOCTH;

2)IaTpUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON IPAXKJAHCKON MICHTUYHOCTH, TATPUOTU3MA;

LIECHHOCTHOE OTHOIIEHWE K TOCYJAPCTBEHHBIM CHMBOJIaM, JIOCTHXKCHUSM
poccuiicKUX Y4E€HBIX B 001acTH (PU3UKU U TEXHUKH;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUECKOTO MOBEACHUS;

CIIOCOOHOCTH  OIICHMBATh CHUTYAllMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JIESITENbHOCTU YYEHOTO;

OCO3HAHME JTUYHOTO BKJIAJIa B TOCTPOCHHE YCTOMYMBOTO OYyIIEro;

4)3¢TeTHYECKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYas AICTETUKY HAy4YHOrO TBOPYECTBA,
NpHUCYIIeTo PU3NIECKON HAYKE;

S)Tpya0BOro BOCHIUTAHUSA:
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UHTEPEC K pa3InyHbIM cepaM MpodecCHOHATbHOU NeATeIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DU3MKOM M TEXHUKOH, yMEHHE COBEpIIATh OCO3HAHHBIM BHIOOP Oymyiei
poQeCccCuu U peain30BbIBATh COOCTBEHHBIC KU3HEHHBIC TUIAHBL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHUI0O M CamMOOOpa30BaHHIO B 00JacTH
(GU3UKH HA MPOTSKEHUU BCEH JKU3HU;

6)3K0J10rM4eCcKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh  DKOJIOTHYECKOM  KYJIbTYPhl, OCO3HAaHHE  TJIOOAIBHOTO
XapakTepa 3KOJIOTMYECKHUX podIieM;

IJJAHUPOBAHUE M OCYIIECTBJIEHUE ACHCTBUUA B OKPYXKAIOIIEH Cpele HAa OCHOBE
3HAHUS LIeJIel YCTOMUMBOTO Pa3BUTHS YEIIOBEUECTRA;

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

7)IeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHMUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA (PU3NUECKON HAYKU;

OCO3HAHME IIEHHOCTH HAay4YHOW JESITeIbHOCTH, TOTOBHOCTH B MPOIECCE M3yUEHUS
GU3UKM ~ OCYHIECTBJISATH  MPOCKTHYIO U HCCIENOBATEIbCKYIO  JICSITEIBHOCTH
WHAUBUAYATIHHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHBIE YUeOHbIe 1eHCTBUSA
ba3oBble JJoruyeckue qeMcTBUA:
CaMOCTOSITEIFHO (POPMYJIUPOBATh U AKTYaJU3UPOBATH MPOOJIEMY, pacCMaTpUBaTh
€€ BCECTOPOHHE;
ONpeAeNsaTh LEJIH JACATEIbHOCTH, 3aJaBaTh MApaMETPbl M KPUTEPUH HX
JIOCTHIKCHMS,
BBISIBIIAITh 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PACCMATPUBAEMBIX (DU3HUECKUX
SIBIICHUSIX
pa3pabatrbiBaTh IUTAH pEIICHUS MpoOJieMbl C YYE€TOM aHaIM3a HMMEIOUTUXCS
MAaTEpUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTh KOPPEKTUBBI B JAESATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKU MOCJIEACTBUN 1€ TEIIbHOCTH;
KOOPJIMHUPOBATH M BBHITIOJIHIATH PabOTy B YCIOBHUSAX PEATbHOTO, BUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aMMOJICHCTBUS;
pa3BUBATh KPEaTUBHOE MBIIIICHHUE MPU PEIICHUN KU3HECHHBIX MTPOOIIEM.
ba3oBble ucciienoBareibCKue 1eMCTBUS.
BJIaJICTh HAYYHOH TEPMHUHOJOTHEH, KIIOYEBbIMU TMOHATUSIMU W METOAaMHU
¢u3nyecKkoi HaAyKH;
BJIQJIETh HABBIKAMHU Y4E€OHO-UCCIEAOBATEIBCKOW W TPOCKTHON ACSATEIHLHOCTH B
obnacT (PU3HUKH, CTOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITENIBHOMY TTOMCKY METOJIOB
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pemieHust 3aaad  (U3UYECKOrO0 COJAEpKAHUS, TNPUMEHEHHUI0 pa3IUYHbIX METO/OB
MO3HAHUS;

BJANETh BUAAMH JEATEIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €ro
MHTEpIIpETAINH, TPEOOPa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHbIX Y4E€OHBIX CUTYyaIUsIX, B
TOM YHCJI€ NPU CO3/1aHUH YYEOHBIX IPOEKTOB B 00JIaCTU (PU3HKHU;

BBISIBJISITh IPUYMHHO-CIIEICTBEHHBIE CBSI3M U aKTyalIM3UPOBAThH 33/1adyy, BbIJIBUTATh
TUIOTe3y €€ pelieHns, HaXOAUTh apTyMEHTHI Ui JOKa3aTeIbCTBA CBOMX YTBEPIKICHUM,
3aJ1aBaTh MapaMeTpbl U KPUTEPUH PELICHUS;

AQHAJIM3UPOBATH TONYYCHHBIE B XOJI€ PEIICHUS 3aJa4d PE3yibTaThl, KPUTUYECCKH
OILICHUBATh UX JOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBUSIX;

CTaBUTh M  (QOpMyJIHpOBaTh COOCTBEHHBbIE 3aJauyd B  00Opa30BaTEIbHOU
NESITENbHOCTH, B TOM YHCIIEe TIPU U3YyYEHUU (PUBHUKHY;

JIaBaTh OIICHKY HOBBIM CHTYAIIHsIM, OLICHUBATh IPUOOPETEHHBIN OTIBIT;

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

YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IaCTeH;

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

CTaBUTH POOJIEMBI U 337a4H, JOMYCKAIOIINE aTbTePHATUBHBIE PEIICHUS.

PabGora ¢ undgopmanueii:

BJIQ/ICTh HABBIKAMHU TOJIy4eHUS HHPOpMANUU (PUIUYECKOTO COJIEPKAHUS U3
UCTOYHUKOB PAa3HBIX THUIOB, CaMOCTOSITENIbHO OCYIIECTBIISATh IOWCK, AaHaJu3,
CUCTEMATH3allMI0 W HHTEpHpeTanuio WHGOPMAIMKM PA3NTUYHBIX BUIAOB U (QopMm
NPEICTaBIICHMS;

OIICHUBATh JIOCTOBEPHOCTh HH(POPMAIIUH;

UCTIOJB30BaTh CPEeICTBa MH(OPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA B
peleHNH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3allMOHHBIX 33/1a4 C COOII0ACHUEM
TpeOOBaHWN JPrOHOMHKH, TEXHUKH OE30MAaCHOCTH, TUTHEHBI, PECypcocOepeKeHMs,
MIPABOBBIX M ATUYECKUX HOPM, HOPM HHPOPMAITMOHHON O€30TIaCHOCTH;

CO3/1aBaTh TEKCTHI (PM3MUYECKOTO COJACPIKaHUS B PA3NUYHBIX (PopmaTax ¢ y4ETom
Ha3HaueHusT MHPOpMAllMM W IIeJIEBOM ayJIUTOpUU, BHIOMpass ONTUMAIbHYIO GOopMy
NIPEICTaBIICHUS U BU3YyaTH3aIlHH.

KoMMyHuKaTHBHBIC YHHBEpPCaAJIbHbIC YUYeOHbIE 1eiiCTBUA:
OCYIIECTBIISITh OOIIIEHNE HA YPOKaxX (PU3UKHU U BO BHE-YPOUHOH JESITEIbHOCTH;
pacro3HaBaTh NPEANOCHIIKY KOHPIUKTHBIX CUTYallMi U CMAT4aTh KOH(QIUKTHI;
Pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHMS C UCIIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB;
IIOHUMAaTh M HCIOJb30BaTh MPEUMYLIECTBA KOMAHJHOM M HWHIWBHUIYaJIbHOUN
paboTHI;
BbIOMpATh TEMAaTUKY U METOJIbl COBMECTHBIX JI€UCTBUI C YUETOM OOIIMX HHTEPECOB
Y BO3MOYKHOCTEN Ka)KJI0r0 4ieHa KOJUIEKTUBA,
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MIPUHUMATh LIEJIM COBMECTHOM NIeSITEIbHOCTU, OPTaHU30BBIBATh U KOOPJIMHUPOBATH
JIEUCTBUSA MO €€ NJOCTUKEHUIO: COCTABJIATH IIJIaH JEUCTBUM, PACIIPEAEIATH POJIU C YUETOM
MHEHHUM YYaCTHUKOB, OOCYK/IaTh pe3yJIbTaThl COBMECTHOU PabOTHI;

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;

OCYIIECTBIIATh MO3UTUBHOE CTPATETHUYECKOE MOBEJICHUE B PA3IMYHBIX CUTYAIUSX,
MPOSIBJISITH TBOPUECTBO M BOOOpakeHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHBbIC YHUBeEpCAJIbHbIC Y4eOHbIE 1eHCTBUSA
Camoopranusanus:
CaMOCTOSTENBHO OCYILIECTBIIATH O3HABATENbHYIO JIEATEIBHOCTD B 00J1acTU (PU3UKU
U aCTPOHOMMHH, BBISIBIISITH IPOOJIEMBI, CTABUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEIBHO COCTABJIAThH IUIAH PELICHUs PACUETHBIX M KA4YECTBEHHBIX 3a/]ad,
IUTAaH  BBITIOJIHEHUS MPAKTHYECKOW paboThl ¢ Y4ETOM HUMEIOIIUXCS  PEecypcoB,
CcOOCTBEHHBIX BO3MOYKHOCTEH U MPEANOUYTEHHI;
JaBaTh 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 W TPOSBICHUIO IPYAULIUUA B 00nacTu (HU3MKH,
MOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTENbHBINA U KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJ1b, IMOLUOHAIBbHBbIH HHTEJICKT:
JlaBaTh OLICHKY HOBBIM CHUTyalUsiM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LICIIAM;
BJIa/ICTh HaBBIKAMHU I[O3HABATEIBHOM pediieKCMM KaK OCO3HAHMS 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 MOTHUBBI M aApPryMEHThl JAPYI'MX IpU aHaIU3€ PE3yJIbTaTOB
JESATEIBbHOCTH;
OpUHUMATH ce0s1, TOHUMAasi 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 PE3YJIBTATOB OCBOCHMS INPOIPAMMBI 10
buznKe A1 ypoBHS cpeHero o0uiero o0pa3oBaHus y o0y4aromuxcsi COBEPIIEHCTBYETCS
AMOILMOHATBHBIN HHTEJUIEKT, MPEANoIaralonmi chOpMUpPOBaHHOCTb:
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CaMOCO3HaHHMs, BKJIIOUYAIOIIETO CIIOCOOHOCTh IMOHMMATh CBOE SMOIMOHAIBLHOE
COCTOSIHUE, BUJETh HAIPaBJICHUS Pa3BUTHS COOCTBEHHOW SMOIMOHAILHOUN Cdephl, ObITh
YBEPEHHBIM B Ce0€;

CaMOpETYJIMPOBAHUsI,  BKJIIOYAIONIETO  CAaMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE MOBEACHUE, CIIOCOOHOCTh aJaNTHUPOBATHCS K SMOIMOHATBHBIM
U3MEHEHUSM M MPOSIBIATh THOKOCTh, OBITH OTKPBITHIM 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, YYUTHIBATh €0 MPHU OCYIIECTBICHUU OOILIEHUS, CIOCOOHOCTh K COYYBCTBUIO U
COIEPEKUBAHUIO;

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

IHNPEIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kiiacce mpeamMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPaXaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCSl YMEHU:

JEMOHCTPUPOBATh Ha TMpUMEpPax podb M MecTo (GU3UKM B (POpMHUpOBaHUU
COBPEMEHHOM HAay4YHOM KapTUHbI MuUpa, B pPa3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTHH, B TPAKTUUECKOU JIEATEIbHOCTH JIIOIEH;

YUUTHIBATh  TpaHUIBl OPUMEHEHHUS  U3YYEHHBIX  (PU3MYECKUX  MOJEIIEH:
MaTepuaibHas TOYKa, HMHEpLUaIbHAas cHCTeMa OTcuéra, alCONIOTHO TBEPIOE TEIO,
UJCAIbHBIN a3, MOJENH CTPOCHUS Ta30B, JKUAKOCTEW M TBEPABIX TEJ, TOUYCUHBIN
ANIEKTPUUECKUH 3apsil IpU pelIeHnH (PU3NYECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKHE SBICHUS (IPOIECCh) M OOBSICHATH MX Ha OCHOBE
3aKOHOB MEXAHHKH, MOJIEKYJIIPHO-KMHETUYECKOM TEOpPUHM CTPOCHHs BEUIECTBA U
IEKTPOJAUHAMUKHA: PABHOMEPHOE U PABHOYCKOPEHHOE IPSMOJIMHEWHOE JBUKEHUE,
CBOOOJHOE MaJieHue TeJ, JABM)KEHHUE MO OKPYKHOCTH, MHEPLHUS, B3aUMOACHCTBHE Tell,
muddy3us, OpOYHOBCKOE JBUYKEHUE, CTPOCHUE KUIKOCTEH M TBEPIBIX TEJ, U3MEHEHHUE
o0béMa TeNn mpH HarpeBaHUM (OXJAXKJAECHHMM), TEIJIOBOE paBHOBECHE, HCIApEeHue,
KOHJICHCAlMsI, TUIaBJICHNE, KPUCTAIIIIN3aLNs, KUIIEHHE, BIAXKHOCTh BO3/1yXa, OBBIIICHNE
JIaBJICHUs Ta3a IPU €ro HarpeBaHWM B 3aKPBITOM COCYAE, CBSI3b MEXKIY NapameTpamu
COCTOSIHMA T'a3a B U30IPOLIECCAX, NIEKTPU3ALIMS TEJI, B3aUMOJECHCTBUE 3apsI0B;

ONMKCHIBATh MEXAaHWYECKOE [IBU)KEHUE, HCIONb3ys (U3MUYECKHE BEITUYMHBIL:
KOOpJMHATA, IyTh, IIEPEMELIECHUE, CKOPOCTb, YCKOPEHHUE, Macca Tena, CUila, UMITYJIbC
Telna, KUHETUYECKas »JHEprus, TMOTEHUUaJIbHas »DSHEpPrusi, MexaHudeckas paborta,
MeXaHU4eCKasi MOIIHOCTbD; MPH OMUCAHUU MPABHIBHO TPAKTOBATH (DPM3UYECKHI CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, HUX OOO3HAYEHUS U EIUHHULbI, HaXOAUTh (OPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (PU3NYECKYIO BETUUMHY C APYTUMH BETUUMHAMU;

ONMUCHIBAaTh U3YUYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIC SIBJICHUS, UCIOJIb3Ys
¢u3nyeckre BEIMYMHBI: JaBJICHUE Ta3a, TeMIIEpaTypa, CPelHss KUHETHYECKash YHEePrHs
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Xa0TUYECKOTO  JIBIKEHUST  MOJIEKYJ, CpEAHEKBaJpaTuyHasi CKOPOCTh  MOJEKYII,
KOJIMYECTBO TEIJIOThI, BHYTPEHHSSI SHEprusi, pabora rasza, Ko3(p(GUIHUEHT MOJE3HOTO
JNEHCTBHSA TEIUIOBOTO ABUTATEINS; NMPHU OMHCAHUHM TPABHIBHO TPAKTOBATH (PHU3UUECKHIA
CMBICIT HCIIOJIb3YeMbIX BEJIMYMH, WX OOO3HAYCHHS U EAWHHIIBI, HAXOIUTh (OPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (PU3WYECKYIO BETMYNHY C APYTUMHU BETUIHHAM;

OMKCHIBATh M3YYCHHBIE SJEKTPUUYECKHE CBOWCTBAa BEIIECTBA U DIIEKTPUUYECKUE
ABJIEHUS (MPOLIECCHI), HCHONB3Yysd (PU3NYECKUE BEJIWYUHBIL: AIIEKTPUUYECKUN 3apsij,
AIIEKTPUYECKOE TIOJIe, HANPSHKEHHOCTh TOJIS, MOTEHIIMAN, Pa3HOCTh MOTEHIUATOB; MpU
OMHCAaHUM TPABWIBHO TPAKTOBATh (PH3MUECKUN CMBICI HCIONB3YyEMbIX BEIWYHH, HX
0003HAaYEHUSI W EAUHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJIMYUHY C IPYTUMH BETHYNHAMU,

aHANM3UPOBATH (PU3NYECKUE MTPOLIECCHI U SBJICHUS, UCTIONB3Ys (PU3NUecKre 3aKOHBI
Y TOPUHLUIBL 3aKOoH BcemupHoro tsrotenus, |, Il u Il 3axkonsr HproToHa, 3akoH
COXpaHECHHsS] MEXaHUYECKOW HHEPruu, 3aKOH COXpAaHEHUs UMIYJbCa, MPUHIUI
CYNEPIO3UIIMU  CWJI, TPHUHIOWI PABHONPABUS WHEPIHAIBHBIX CHCTEM OTCYETA,
MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHIO0 CTPOCHMSI BEIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b
CpelHEel KHHETHMYECKOW »SHEpPruu TEeIUIOBOrO JIBUKEHUS MOJEKYJl ¢ aOCOJIOTHON
TEMIEPAaTypOr, MEPBBIA 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHUS DIIEKTPUUYECKOTO
3apsana, 3akoH KyloHa, mpuUATOM pasznuyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTEMaTHYE€CKOE BHIPAXKEHUE U yCIOBUS (TpaHUIlbl, 00JaCTH) MTPUMEHUMOCTH;

OOBSICHITh OCHOBHBIC MPHUHIUIBI JIEHCTBHSI MAIlldH, MPUOOPOB M TEXHHUYECKUX
YCTPOMCTB; pa3iuyaTh YCIOBUS HMX O€30MacHOr0 HCIOJIb30BAaHUS B TOBCEIHEBHOMN
KU3HU;

BBITIOJTHSTH AKCIIEPUMEHTHI TIO UCCIIEA0BAHHIO (PU3UUECKUX SBJICHUH U MPOIIECCOB C
UCTIOJB30BAHUEM TIPSIMBIX W KOCBEHHBIX WM3MEpEHHUH, Mpu 3ToM (opMmymupoBath
npobiieMy/3alady W THIOTE3y YYEOHOTro OHKCIIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
NPEIJI0KEHHOT0 000PYAOBAaHUS, TPOBOJUTH OMBIT U (POPMYIUPOBATH BHIBOADL;

OCYILECTBIISITh MPSIMbIE M KOCBEHHBIE U3MEPEHUS! (PM3UUYECKUX BEIUYMH, IIPU 3TOM
BbIOMpATh ONTHUMAJBHBIA CHOCOO M3MEPEHMs] M HCMOJIb30BaTh HW3BECTHBIE METOJbI
OLICHKH ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBAaTh 3aBUCUMOCTU MEXAY (PU3NYECKUMHU BETUYMHAMH C MCHOJIb30BaHUEM
OpSMBIX MU3MEPEHUl, IpHU 3TOM KOHCTPYHPOBATH YCTaHOBKY, (DMKCHPOBATH PE3yJIbTAThI
MOJIYUEHHON 3aBHUCHUMOCTH (PM3MUECKUX BEJIWYUH B BUJE TaOMUI U rpadukoB, nenaTh
BBIBO/IbI IO PE3yJIbTaTaM UCCIEIOBAHUS;

coOumo1aTh paBuia 0€30MacHOro TpyAa MpU MPOBEICHUH UCCIEIOBaHUM B paMKax
y4eOHOro HKCIEpUMEHTa, Y4eOHO-UCCIEA0BATENLCKON U MPOEKTHON JESATENBHOCTH C
UCTIOJIH30BAHUEM U3MEPHUTEIBHBIX YCTPOMCTB U JIA0OPATOPHOTO 00OPYIOBAHNUS;

pemiath pacyéTHbIC 3a/a4d C SBHO 33JaHHOM (PU3MUECKOW MOJENbI0, UCIOJB3YS
¢u3nyeckre 3aKOHBI W TPUHIMIIBI, HA OCHOBE aHalM3a YCJIOBUS 3aJaud BBHIOMpPATH
bu3NUecKyI0 MOJIeNb, BBIACTATh PU3NYECKUE BEIMYUHBI U (HOPMYITbl, HEOOXOAUMBIE TS
e pemieHusi, MPOBOAUTH PAacU€Thl M OIEHUBATh PEAIbHOCTH IOJYYEHHOTO 3HAUCHUS
(bU3UYECKON BETUYUHBI;
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pemaTh KauyeCTBEHHbIE 3aJauyM: BBICTPAWBAaTh JIOTMYECKH HENPOTUBOPEUHUBYIO
LEMOYKY PACCYKJIECHHIl C ONOpOM Ha U3Y4YEHHBIE 3aKOHbl, 3aKOHOMEPHOCTH U
bu3nUecKue ABICHUS;

UCIIOJIb30BaTh MpPH PEHICHUH Y4eOHBIX 3a7ad COBPEMEHHbIE HH(POPMAIMOHHbBIE
TEXHOJOTHUM JUISl TIOWCKA, CTPYKTYPUPOBAHUSA, HMHTEPHOPETAUUH W MPEICTABICHUS
y4eOHOM M HAyYHO-TIOMYJISIPHON MH(GOPMALINK, TOTYyYEHHOW U3 pa3InYHBIX UCTOUYHUKOB,
KPUTHUYECKH aHAIM3UPOBATH MOIYyYaeMyI0 HH(POPMAIIHIO;

OPUBOJIUTh TPHUMEPHl BKJIaJa POCCHUICKUX U 3apyOekHBIX Y4EHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IMPOIIECCOB OKPYXKAIOIIET0 MHUPA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3UKE B TOBCEAHEBHOW >KU3HU IS
oOecrieyeHnsi 0O€30MACHOCTH TpU  OOpallleHuu ¢ TOpudopaMu U TEXHUYECKUMU
YCTPOUCTBAMH, [IJI COXpaHEHUs 3J0pOBbsi U COOJIOJCHHS HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYXaIOIIEH cpefe;

paboTaTh B TPYIINE C BHIMOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJICH, MIJIaHUPOBATh
paboTy Tpynmbl, palMOHAIBHO  pacHpeneNsiTh OO0sM3aHHOCTH U IUIAaHHUPOBATH
JIEATENBHOCTh B HECTAHJIAPTHBIX CUTYaALMSAX, aJ€KBATHO OLEHWBATh BKJIAJ KaXIOr0O W3
YYaCTHUKOB I'PYIIBI B pEIICHHE PaCCMaTPUBAEMOM MTPOOIEMBI.

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

JIEMOHCTPUPOBATh Ha TMpUMEpax pojab U MecTo (Pu3uku B (GHOPMHUPOBAHUHU
COBPEMEHHOM Hay4yHOW KapTUHbI MuUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTHI, B NPAKTUYECKOW JEATEIBHOCTU JIFOAEH, LEIOCTHOCTh W E€OUHCTBO
dbusznueckoi KapTUHBI MUPA;

YUYUTHIBaTh TPAHUIBI MIPUMEHEHUS] W3YUYEHHBIX (DU3NYECKUX MOJENeH: TOUCUHBIN
AIEKTPUYECKUN 3apsfl, JIyd CBETa, TOUEUYHBIM MCTOYHUK CBETA, siIEpHAsi MOJENb aToMa,
HYKJIOHHasi MOJICJIb ATOMHOTO sI/Ipa MPHU PeIIeHUN GU3UIECKUX 3a]1ay;

pacrnio3HaBaTh (U3MUEecKue sBIEHUs (MPOIeCChl) U OOBACHATH UX Ha OCHOBE
3aKOHOB DJICKTPOJWHAMUKKA M KBAHTOBOW (PU3HMKHU: DJJIEKTPUYECKas MPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XHMMHUYECKOE, MArHUTHOE JIEMCTBUS TOKA, B3aUMOJECHUCTBUE
MAarHMTOB, BJEKTPOMAarHWTHAsI UHAYKIHUS, JEHCTBUE MArHUTHOIO MOJsl HA MPOBOJHHUK C
TOKOM W JIBIDKYIIMICS 3apsif], DJIEKTPOMArHUTHbBIE KOJIeOAHUS U BOJHBI, MPSMOJIMHEHHOE
pacnpoCTpaHEHHE CBETa, OTpaKeHHe, IMpeloMJIeHHe, HWHTephepeHuus, audpakuus u
noJIIpU3aliis CBeTa, Aucrepcus cBera, dotodnekTpuueckuii ddpdext (pororddexr),
CBETOBOE JIaBJICHHWE, BO3HMKHOBEHHME JIMHEMYATOrO0 CIIEKTpa aroMa BOJOPOJA,
€CTECTBEHHAS U UCKYCCTBEHHAs paIMOAKTUBHOCTb;

ONHUCHIBATh H3yUYCHHbIC CBOWCTBA BeIIECTBA (DIEKTPUUECKUE, MArHUTHBIE,
ONTHYECKHE, IICKTPUUYECKYIO MPOBOJUMOCTH PA3IUYHBIX CPEJ) W DJICKTPOMATHUTHBIC
sBIIEHUST (TIPOIECCHI), UCTIONB3Ys (PU3UYECKUE BEIMYMHBI: IJIEKTPUUYECKUN 3apsiy, cuiia
TOKa, DJEKTPUYECKOE HAMNPSKEHHE, JJICKTPUYECKOE CONPOTUBIICHUE, Pa3HOCTH
MOTEHIINAJIOB, DJIEKTPOABIDKYIIAS CUiIa, padoTa TOKA, MHIYKIIMS MAarHUTHOTO TOJISA, CHJIa
Awmmnepa, cuna JlopeHna, WHAYKTUBHOCTh KAaTYIIKH, DJHEPTUS AJIEKTPUUYECKOTO H
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MarHuTHOTO IOJIeH, epUoJl U 4acTOTa KojeOaHuil B KoieOaTeIbHOM KOHTYpE, 3aps] U
CWjla TOKa B IpolLiecce TIapMOHUYECKUX DJIEKTPOMArHUTHBIX KoyieOaHUH, (hoKycHOe
paccTosIHME W ONTHYECKas CWiIa JMH3BL, TP ONWCAHUHM TPABUIBHO TPAKTOBAThH
(Gu3nYecKuii CMBICII MCIIOJIb3YEeMBIX BEIMUYUH, UX O0003HAYEHMs M €AMHUIIbI, YKa3bIBaTh
(dopMyIIBI, CBI3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIHUUHY C IPYTUMH BETUINHAMU;

OIKCHIBaTh U3yUYCHHbIC KBAHTOBBIC SIBJICHMS M MPOLIECCHI, UCHOB3Ys (U3NUYECKHUE
BEJIMYUHBI: CKOPOCTH SJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETA, DHEPTHUS
U UMIYJIbC (POTOHA, NEPUOJ MOJTYpaCaa, SHEPIHsl CBSI3U ATOMHBIX siJiep, IPU OMMCAHUU
NPaBUIBHO TPAKTOBATH (PH3MUECKUN CMBICT UCTIOIB3YEMbIX BETMYHH, UX 0003HAUCHUS U
€IMHUIIBl, YKa3bIBaTb ()OPMYJIbl, CBS3BIBAIOIIME JAaHHYIO (HU3UYECKYI0 BEIUYMHY C
JOPYTUMU BEIMYMHAMH, BEIYUCIIATH 3HAUCHNUE (PU3NIECKON BETMUUHBL;

aHAJIM3UPOBAThH (PU3MUYECKUE TPOIIECCHI U SIBICHUS, UCTIOIb3Ys (PU3NUECKHUE 3aKOHBI
¥ TpUHIUNGL: 3aK0H OMa, 3aKOHBI TOCIEIOBATENFHOTO W MAapaUICIbHOTO COSAMHEHUS
OPOBOJHUKOB, 3akoH Jlkoyms—JleHna, 3aKOH 3JIEKTPOMAarHUTHOM HWHAYKLWHU, 3aKOH
NPSMOJIMHEHHOTO pAcIpOCTPAaHEHUsI CBETa, 3aKOHBl OTPAKECHHS CBETa, 3aKOHBI
NpeJOMJICHUs CBETa, ypaBHeHUEe OWHIITeWHa Ui (oTodpdeKrTa, 3aKOH COXPAHEHUS
PHEPTHH, 3aKOH COXPAHEHHS HMITYJIbCA, 3aKOH COXPAaHEHHUS JIIEKTPUYECKOTO 3apsna,
3aKOH COXpPaHEHHUs] MacCOBOT'0 YMCIa, MOCTYNaThl bopa, 3aKoH pagroakTUBHOrO pacmnasa,
IpA 3TOM pa3indyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro MaTeMaTH4YeCcKoe
BBIpA)XCHUE U YCJIOBUS (TPAHUIIBI, 00J1aCTH) IPUMEHUMOCTH;

OTIpEeNIETISATh HAMpaBlI€HHE BEKTOPA WHAYKIMA MAarHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHua;

CTPOHWTHh W ONHCHIBATh HM300paKEHHE, CO3/IaBaEMOE IUIOCKUM 3€pKajloM, TOHKOM
JIMH30M;

BBITIOJTHATH YKCIIEPUMEHTHI TI0 UCCIICAOBAHNIO (PU3UUYECKUX SBICHHUHA U TIPOIIECCOB C
UCTOJB30BAHUEM TMPSIMBIX W KOCBEHHBIX H3MEpPEHHiI: Npu 3TOM (POpMYIHpOBAThH
npoOneMy/3aiady M TUIOTE3y YYEOHOro JSKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
NPEUI0KEHHOT0 000PYA0BaHUs, IPOBOJAUTH OMBIT U (POPMYJIHPOBATH BBIBOIBI;

OCYILECTBIISITh IPSIMBIE ¥ KOCBEHHBIEC M3MEPEHUST PU3NICCKUX BEIMYHH, TIPU 3TOM
BBIOMPATh ONTHUMAIBHBIA CIOCO0 HM3MEPEHHsS W HCIONb30BATh H3BECTHBIE METO/IbI
OILICHKH ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEZIOBAaTh 3aBHCHMOCTH (PU3MUECKUX BEIMYUH C HCIOJIb30BAHMEM IPSIMBIX
W3MEPEHUH: TIpH O5TOM KOHCTPYHUPOBaTh yCTAHOBKY, (PUKCHpOBATH pe3yIbTaThl
MOJYYEHHON 3aBUCUMOCTH (PU3WYECKHX BEIMYMH B BUIE TaOIUIl U TpaduKOB, JENaTh
BBIBO/IbI IO PE3yJIbTaTaM UCCIEIOBAHUS;

coOro1aTh TpaBuiia 6€30MacHOTO TPyAa MPH MPOBEICHUH HCCICTIOBAaHUA B paMKax
y4eOHOTr0 IKCIEPUMEHTa, y4eOHO-HCCIEeN0BATENbCKONM U MPOEKTHOW NEATENbHOCTH C
UCTIOJIh30BAHUEM U3MEPHUTEIBHBIX YCTPOUCTB U JIAOOPATOPHOTO 00OPYIOBAHUS;

pemaTh pacy€THhIC 3a/Ja4l C SIBHO 3aJaHHOW (DPU3MUECKON MOIENBIO, MCHOJIB3Ys
¢u3nyeckne 3aKOHBI W TPHUHIIMIIBI, HA OCHOBE aHajdW3a YCJIOBUS 3aJaydl BBIOMPAThH
¢u3nUIecKy0 MOZEINb, BELICTATh (GU3NUECKHE BEIUYHHBI U (POPMYIIBI, HEOOXOAUMBIE IS
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e peleHusi, TPOBOAUTH PACUEThl M OLEHUBATH PEATbHOCTH IMOJYYEHHOTO 3HAYCHUS
(bu3nuecKoi BeIUUMHBI;

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

UCIIOJIb30BaTh MpPH pEHICHHH YYeOHBIX 3aJa4 COBPEMEHHbIE HH(POpPMaIlMOHHBIC
TEXHOJIOTUU IS TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIIUN W IPEACTABICHUS
y4eOHOM M HAyYHO-TIOMYJISIPHOM MH(GOPMALINK, TOTYYEHHOU U3 Pa3IUYHBIX UCTOUYHUKOB,
KPUTHUYECKH aHAITM3UPOBATH TOJTydaeMyIo WH()OpMAIIHIo;

OOBSCHATHh NPUHIIMIIBI JEUCTBUS MAalIUH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB,
pa3auyaTh yCIOBUS WX 0€30MMaCHOTO MCTIOIB30BAHUS B IIOBCETHEBHOM JKU3HMU;

NPUBOJIUTE TPHUMEPHl BKIAJa POCCHUICKUX U 3apyOekHBIX Y4EHBIX-(PU3UKOB B
pa3BHUTHE HayKH, B OOBSCHEHUE MPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U
TEXHOJIOT U,

UCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS 1O (U3MKE B TOBCEIHCBHOW JKU3HH IS
oOecrieyeHnsi 0O€30MACHOCTH TIpU  OOpallleHuu ¢ TpudopamMu H TEXHUYECKUMU
YCTPOMCTBAMU, IS COXPAHCHHUS 370POBbS M COOJIOJACHHUS 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 T'PYIIIBI B PEIICHUE PACCMATPUBAEMOU MPOOIEMBI.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC

N HaumeHnoBanue
B Pa3aesioB H TeM

n/n

NpOrpaMMsl

KoanuecTBo yacoB

Bcero

KonTtposan
HbIE
padoThI

IpakTHue
CKHe
padoTsI

DJIeKTPOHHbIE
(uudposbie)
o0pa3oBaTeyibH
ble pecypcsl

,Z[eﬂTeJ]bHOCTb Yuurteiisa € y4€eToM nporpaMmmMmbl
BOCIIMTAHUSA

Paznean 1.OU3UKA U METOJAbI HAYYHOTI'O ITO3HAHUA

YcTaHOBIIEHHE TOBEPUTEIHHBIX OTHOLICHUH MEKY yIUTEIEM
W €r0 YUCHHKaMH, CIIOCOOCTBYIONINX TO3UTUBHOMY
BOCIIPUSTHIO YYaIIUMHUCS TPEOOBAHHUIN W IPOCKO yUIHTEN,

®dusuKa 1 METOBI bubnuoreka IIOK | mpuBiedeHno nX BHUMaHUS K 00CYXKIacMOil Ha ypoKe
1.1 HAYYHOTO 2 https://m.eds00.ru nH(popManny, aKTUBU3AIMN UX O3HABATEILHON
O3HAHMS /7§41bf72 JIeSITEIIbHOCTH; 00y K/IeHHE IIKOJIBHUKOB COOJII0IAaTh Ha
YpOKe OOLIEeNPHUHATBIE HOPMBI TIOBEJICHNUS, ITPaBUIIa OOIICHHS
CO CTapIIUMH (YYUTEISIMH) U CBEPCTHUKAMH (IIKOJIEHUKAMH),
NPUHIUIBI y4eOHON TUCHUILIMHBI M CAMOOPTaHU3alnu
Hroro no pasaeiny 2
Pasznen 2.MEXAHUKA
bubnuoreka IIOK | ycraHoBieHHE N0BEPUTENBHBIX OTHOLIEHUH MEXKIY YHUTEIEM
21 KunemaTuka 5 https://m.edsoo.ru = ¥ €ro yueHuKamu, CHOCOOCTBYIOIINX TTO3UTHBHOMY
17641072 BOCIPHUSTHIO YHalIUMKCS TPEOOBAaHUN M IIPOCKO yUHTElIs,
— MIPUBJICYEHUIO X BHUMAaHUS K 00CYX1aeMO Ha ypoKe
bubmuoreka IJOK | uadopmanuu, akTHBU3aLUMHI UX II0O3HABATENIbHON
29 JlMHAMIKA 7 https://m.edsoo.ru = ACATEIBHOCTH; CtpounTh BOCITUTATEIBHYIO JAESTEIHLHOCTD C
17641072 YYETOM KyJIbTYPHBIX Pa3IM4Mil JeTel, 0JI0BO3PACTHBIX U
— WHJIMBHYaJIbHBIX OCOOEHHOCTEH; MPUBJICKaTh BHUMaHNE
3aKoHBI bubnuoreka [JOK = obyyaromuxcst K IEHHOCTHOMY acIeKTy M3y4aeMbIX Ha YPOKE
2.3 COXpaHEHHS B 6 1 1 https://m.edsoo.ry = ABICHAHN, NOHATHH, PUCMOB
MEXaHHKe [7t41bf72
Hroro no pazueny 18
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Paznea 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

OCHOBBI YCTaHOBJICHHE JIOBEPUTEIbHBIX OTHOIICHUH MEXIY YUHUTEIICM
MOTIEK ) bubmmorexka HOK 5 org YUEHHKAMH, CIOCOOCTBYIOIIMX MO3HTHBHOMY
YIAPHO . .
3.1 . 9 https://m.eds00.ru = BochpusTHIO ydamuMucs TpeGoBaHMUIA U POCHO yIHTEs,
KHHCTHYCCKON J7§f41bf72 TIPUBJICUCHHIO HX BHUMAHUS K 00CYKIaeMOi Ha YPOKe
TEOpUU HHPOPMALNH, aKTUBU3AINH UX TI03HABATEIIFHON
nesteabHOCTH; CTPOUTEH BOCITHTATEIIBHYIO JIESTEFHOCTD C
o Bbu6nuoreka LIOK p 1 BHY
CHOBBI YETOM KYJIBTYPHBIX Pa3Inuuil I€TeH, MOJOBO3PACTHBIX U
3.2 TePMOJAMHAMUKH 10 https://m.edsoo.ru EHHI/IBI/IH}}’/aJIL}}IIEIX OC(I))GGHHOCTefI; NIPUBJIEKATH lfHI/IMaHI/Ie
[741bf72 00yJaroIIuXCsl K IEHHOCTHOMY aCIeKTy H3y4aeMbIX Ha ypOKe
ArperaTHbIe SABJICHUH, IOHATUH, IPUCMOB
COCTOSTHHSI Bu6nnoreka LJOK
3.3 BCILICCTBA. 5 https://m.edsoo.ru
dazoBbIe [7f41bf72
nepexoasbl
HWroro 1o pasueny 24
Paznen 4.9JIEKTPOANHAMUKA
BI/I6JII/]OTeKa YCTaHOBJICHHUEC TOBEPUTCIIbHBIX OTHOILLIEHUN MEKIY YUUTECIIEM
HOK 1 €ro YYCHUKaAMHU, CHOCO6CTByIOI_[II/IX TMO3UTUBHOMY
4.1 DIeKTpOCTaTHKA 10 BOCTIPHATHIO YYANIUMHUCS TPeOOBaHU U IPOCHO yUHTEIsI,
https://m.edsoo.r MIPUBJICUCHHIO UX BHUMAaHMA K 00CyX/1aeMoi Ha ypoke
u/7f41bf72 nH(POpPMaIINH, aKTUBU3ALMU X TTO3HABATEILHOM
HOCTOHHHBH‘;I BI/IGHI/IOTGKa JACATCIBHOCTHU, CTpOI/ITI) BOCH%TaTeH\]‘JHyIO JACATCIBbHOCTH C
N Y4ETOM KYJIBTYPHBIX Pa3IHdMil IETEH, MOTOBO3PACTHBIX 1
3NIEKTPUUECKUI 11(0) 9
4.2 Tox. TokH B 12 WHIUBHUIYAIbHBIX OCOOEHHOCTEH; MPUBIIEKATh BHUMAHUE
' : https://m.edsoo.r = oOyJaromuxcst K IEHHOCTHOMY acCHeKTy N3yJaeMbIX Ha ypoKe
Pa3IUYHBIX o N
u/7f410F72 SIBJICHUIA, TIOHSTHIA, IPUEMOB
cpenax _——r
Hroro no pazneny 22
PeszepBHOE BpeMs 2
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPO'PAMME
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TEMATHUYECKOE IINTAHUPOBAHUE

11 KJIACC
KoJnyecTso yacos DIeKTPOHHDIE JesaTebHOCTL YYUTe/s C y4eTOM
HaumenoBanue
Ne Mpakru (undposbie) NMPOrpaMMbl BOCIIUTAHUS
pa3/esioB H TeM KoHnTpoJibHbIE
n/n Bcero G yecKue o0pa3oBaTeJIbHbIE
nporpamMmmal 200TBI
P padoThI pecypcebl
Paznen 1.2JIEKTPOAUHAMUKA
YCTaHOBIICHUE IOBEPUTEIIbHBIX OTHOIICHUN MEKIY
YUHUTEIEM U €T0 YUCHUKaAMU, CHOCO6CTByIOIHHX
TMO3UTUBHOMY BOCIIPUATUIO YHAILIUMUCHA
TpeboBaHuil U MPOCHO YUNTEIIsl, IPUBICUCHUIO HX
Marnutroe nose. bubmoreka [IOK BHUMaHHs K 00CyK/1aeMoil Ha ypoke HH(pOpMAIHH,
1.1 DeKTpOMarHuTHast 11 1 3 https://m.edsoo.ru/7f | axruBu3anmu UX MO3HABATEIBHOMN AEITEIBHOCTH;
MHIYKIUS 41¢97¢ CTpouTh BOCIIUTATENBHYIO AEATENLHOCTD C YYETOM
KyJbTYPHBIX Pa3iluuil AeTel, HOJOBO3PACTHBIX U
HHAWBUAYaAJIbHBIX OCO6€HHOCTGI\/‘I; IIPUBJICKATH
BHUMAaHHC O6y‘IaIOH.[I/IXCH K HCHHOCTHOMY acCIICKTY
M3Y4aeMbIX HA YPOKE SIBJICHUH, IOHATUH, IPUEMOB
Hroro no paszneny 11
Pazpnen 2.KOJIEBAHUSA U BOJIHbBI
MeXaHnyecKue 1 Bubmoreka IHOK @ ycraHOBIeHHE HOBEPHTEIIBHBIX OTHOLICHUH MEXAY
2.1 3JIEKTPOMarHUTHBIE 9 1 https://m.edsoo.ru/7 = ¥*HTEICM H IO yHCHUKaMH, cnocobCTByIoMMX
MO3UTUBHOMY BOCIIPUATHUIO YHALITUMUCH
Konebanus f41c97c TpeboBaHui U IPOCHO YUNTE s, IPUBICUCHUIO HX
MexaHuyeckue u Bu6muorexa [JOK | BHMMaHISA K 00CyXkIaeMoOii Ha ypoke
2.2 3JIEKTPOMAarHUTHBIE 5 1 https://m.edsoo.ru/7 uscopmary, aéTHBmaHHH HX TO3HABATCILHOH
ACATCIbHOCTH; LTPOUTH BOCIUTATCIIbHYIO
BOJTHEI f41c97c
JIEATENBHOCTD C YYETOM KYJIBTYPHBIX PA3JINIUil
BI/I6HI/IOTeKa HOK I[CTCI\/'I, TIOJIOBO3PACTHBIX U HHAUBUAYAJIBbHBIX
23 OnTuxa 10 3 https://m.edso0.ru/7 0COOEHHOCTEH; MPUBJIEKaTh BHUMAHNE
£41c97c 00yJarOIIUXCS K IICHHOCTHOMY aCTeKTy N3y9aeMbIX
Ha ypOKe SIBJICHUH, TIOHSITHI, MPUEMOB
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Hroro no pazneny 24

Paznen 3.0CHOBBI CIIEIIUAJIBHOM TE

OPUU OTHOCUTEJBHOCTH

OCHOBBI

CIIEIUaJIbHON

3.1 4
TEOPUH

OTHOCHUTCIIBPHOCTH

bubmuorexa LIOK
https://m.edsoo.ru/7f
41c97c

YCTaHOBJICHHE JOBEPUTEIILHBIX OTHOILIEHUH MEX Ty
YUUTENIEM U €T0 YIeHUKaMH, COCOOCTBYIOMINX
MO3UTUBHOMY BOCTIPHSITUIO yUaIlUMUCS
TpeboBaHuil U IPOCHO YUNTEsI, IPUBICUCHUIO HX
BHUMaHHMS K 00CyK/1aeMOi Ha ypoke

nH(opMannK, aKTUBU3AIMN UX NO3HABATEILHON

JiesTenbHOCTH; CTPOUTH BOCIIUTATEIBHYIO
JIEATENBHOCTD C YYETOM KYJIBTYPHBIX PA3INIUil
JIeTeH, MOJIOBO3PACTHRIX U MHANBUIYAJIBHBIX
0COOEHHOCTE; MPUBJICKATh BHUMAHUE
o0yJaromuxcs K ICHHOCTHOMY acIeKTy U3ydaeMbIX
Ha ypOKe SIBJICHUH, IOHATHI, IPUEMOB

Hroro no pazgeny 4

Pasznea 4 KBAHTOBASI PU3UKA

41 DJIeMEHTHI 5

KBaHTOBOM OITHKH

bubmuorexa LIOK
https://m.edsoo.ru/7f
41c97c

4.2 CrpoeHnue aroma 4

4.3 ATOMHOE SIIpO 5

Hroro no pazneny 15

bubmuorexa LIOK
https://m.edsoo.ru/7f
41c97c

bubmoteka [IOK
https://m.edsoo.ru/7f
41c97c

YCTaHOBJICHHE JOBEPUTEIIBHBIX OTHOIIEHUH MEXTY
YUHUTENEM U €T0 yIeHUKaMH, CIOCOOCTBYIOMINX
HNO3UTUBHOMY BOCIIPHSTHIO yYaIlUMHCA
TpeboBaHui U IPOCHO YUNTEsI, IPUBICUCHUIO UX
BHUMaHHA K 00Cy>/1aeMOi Ha ypoke

nHGOPMAaLNH, AKTUBU3AIMH UX TI03HABAaTEIbHON

nesTenbHOCTH; CTPOUTh BOCIIUTATENBHYIO
JIESITETTBHOCTD C YIETOM KYJIbTYPHBIX Pa3Inauid
JIeTeH, TI0JIOBO3PACTHBIX M WHAWBUAYAIBHBIX
0COOEHHOCTEH; MPUBJIEKaTh BHUMAHNE
00ydJaromuxcst K IEHHOCTHOMY acCHeKTy N3y4aeMbIX
Ha YpOKE SIBIICHU, TOHATUI, IPUEMOB

Paznea 5.2JIEMEHTBI ACTPOHOMMUU U ACTPOPU3UKHU

51 DJIEMEHTHI 7

1

bubmmoreka [IOK
https://m.edsoo.ru/7

YCTaHOBJICHHUC TOBEPUTCIIbHBIX OTHOIIICHHI MCKIY
YUHUTECJIEM U €T0 YUCHUKAMU, CHOCOGCTByIOIIII/IX
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aCTPOHOMHU U f41c97c MO3UTHBHOMY BOCTIPHUSITHIO YUAIUMUCS
TpeboBaHMil U MPOCHO YUUTEIs, IPUBICUCHUIO HX
acTpou3nukm P P YHHTCIIA, TIp
BHUMaHHs K 00CyK/1aeMOoil Ha ypoke HH(pOpMAaIHH,
AKTHBH3AI[MU UX TI03HABATEIILHON EATEIBHOCTH;
CTpOoUTb BOCIIUTATEIBHYIO JESTEILHOCT C yYETOM
KyJbTYPHBIX pa3iuuuil AeTeH, IOJOBO3PACTHBIX U
WHIMBUIYaJIbHBIX 0COOCHHOCTEH; PUBIIEKAT
BHHMaHHE 00y4aloIuXcs K HEHHOCTHOMY acCIIeKTy
M3Y4aeMbIX Ha YPOKE SIBJICHUM, MOHATUH, IPUEMOB
Uroro no pazgeny 7
Paznen 6.OBOBIIAIOLIEE IIOBTOPEHUE
YCTaHOBIICHUE IOBEPUTEIIbHBIX OTHOIICHUN MEKIY
YUYHUTEIIEM H €T0 YYCHUKaMH, CIIOCOOCTBYIOLIHX
MO3UTUBHOMY BOCIIPUSATHIO yYaIIUMUCS
TpeOoBaHMil U POCHO YUUTEIs, HPUBICYCHHIO KX
BHHMaHUA K 00CyXIaeMOl Ha ypoKke
O6o6aroIIee bubmmotreka HOK nH(POPMaIINH, aKTUBU3ALIMU X TTO3HABATEILHOM
6.1 HORTOpEHHE 4 https://m.edso0.ru/7f | jearensroctn; Crponts BocmHTaTE BHYIO
41c97c JIESITETIBHOCTD C YIETOM KYJIbTYpPHBIX Pa3iIuaui
}IeTeﬁ, TIOJIOBO3PACTHBIX U HHAUBUAYAJIbHBIX
0COOEHHOCTE; MPUBJICKATh BHUMAaHUE
00y4JaroLIMXCs K LIGHHOCTHOMY aCHeKTy H3y4aeMbIX
Ha ypOKE SIBICHU, HOHATUH, IPUEMOB
Hrtoro o pazneny 4
PeszepBHOE BpeMs 3
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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Owusnka 10 kmacc: TeXHOIOrHYECKHE KapThl YPOKOB 1o yuebnuky . 5. Mskumesa, b.b. ByxoBuesa,

H.H. Corckoro/ aBt.-coct. H. JI. Ilenareiiuenxo. - Bonrorpan: Yuurens, 2021

Owusnka 11 xmacc: TeXHOIOrHYECKHE KapThl YPOKOB 1o yuebnuky . SI. Msikumiesa, b.b. Byxosuesa, B.

M. Yapyrun/ aBTt.-coct. H. JI. Ilenareituenko. - Boarorpaa: Yuurens, 2021 EI'D 2022,

Owusnka: TeMaTH4ecKue TpeHUpoBoUuHbIe 3ananus/ A. A. daneesa. -Mocksa: Dkemo, 2021. -184 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Most mikosna - https://lesson.edu.ru Enunast koyutekius upoBbIX 00pa3oBaTeIbHbIX PECYPCOB -
http://schoolcollection.edu.ru Iudpooit obpazoBaTenbHbIN pecypc s mkoi "Skmace" -

https://www.yaklass.ru Knacc!nas ¢usuxa - http://class-fizika.ru

VYuaurens Ipo - https://uchitel.pro
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