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MNOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma mo ¢usuke (0a30BBI YpOBEHb) Ha YpPOBHE CpEIHEro OOIIero
00pa30BaHUs COCTABJICHA HAa OCHOBE NOJOXEHHUH M TpeOOBaHMU K pe3ylbTaTaM OCBOCHHS Ha
YpPOBHE cpeniHeil 00pa3oBaTesibHOM mporpaMmel, npenactasieHHbIX B PT'OC COO, ®OIT COO ¢
y4eTOM KOHLENIMM TNpenojaBaHus ydyeOHoro mnpeamera «Dusuka», Paboueil mporpammel
BOCIIUTaHMSL.

Conepkanue mporpaMMbl Mo (hU3MKE HaNpaBlIeHO Ha (OPMUPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa obOydarontuxcs 10—11 kiaccoB npu o0ydeHun ux (GuU3MKe Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/I€ATEIbHOCTHOTO MOX0AA.

[IkonbHBIA Kypc (PU3MKH — CUCTEMOOOPA3YIOIUHI Ui €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIBKY (PU3HUECKUE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB U SBJICHUN, N3y4aeMbIX
XUMHUEH, Ouonorueit, gusnueckoir reorpadueit u acrpoHomueil. Mcrnonp3oBaHHe U aKTHBHOE
npUMeHeHHe (U3MUYECKUX 3HAHMU ONpeAessieT XapakTep M pPa3BUTHE Pa3sHOOOpa3HBIX
TEXHOJIOTUH B c¢epe SHEpPreTHKH, TPaHCIOPTa, OCBOEHUS KOCMOCA, IOJIyY€HHS HOBBIX
MaTepHaJIOB C 33JlaHHBIMU CBOMCTBaMU U Apyrux. M3ydyeHue Gu3MKu BHOCUT OCHOBHOM BKJaJl B
dbopMHpOBaHHE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00yJaronuxcs, B popMupoBaHue yMEeHUH
IPUMEHATh HAyYHbIH METOJ IO3HAHUS NPH BBIOJIHEHUH MU y4eOHBIX MCCIIEJOBAHUH.

B ocHOBY kypca hu3uKu A ypOBHS CPETHETO OOMIET0 00pa30BaHuUs MOJIOKEH PsiT UICH,
KOTOPbIE MOKHO PacCMaTpUBaTh KaK MPUHIIMIIBI €r0 IIOCTPOCHUSI.

— Hpesa nesocTtHoCcTH. B COOTBETCTBUM € HEW KypC SIBIAETCS JIOTUYECKHU 3aBEPIIEHHBIM,
OH COJEpXKHUT MaTepuajl U3 BCeX pPa3leloB (HU3UKH, BKIIOYAET KaK BOIMPOCH
KJIACCUYECKOH, TaK U COBPEMEHHON (U3UKH.

— MHnes renepasu3zamum. B cooTBercTBHM ¢ Hel MaTepuanl Kypca (PU3MKU 00BEAMHEH
BOKpYTr (u3udeckux Teopuil. Beaymum B Kypce sBisgercs (HopMuUpOBaHHUE
NPEJCTAaBICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpUH, BELIECTBE U TOJIE.

— MWpes  rymanurapmzamum. EE  peanusauus — mpeanosiaraeT  MCHOJIb30BaHHE
IYMaHUTapHOI'O MOTEHIHANa (PU3NYECKON HAYKH, OCMBICIIEHUE CBSI3U Pa3BUTHUS (PU3UKU C
pa3BuTHeM oOmIecTBAa, a TaKKe€ C MHUPOBO33PEHUECKUMH, HPAaBCTBEHHBIMM U
HKOJIOTHUECKUMHU MTPOOIIEMaMH.

— HWnes npuxkiaaaHoii HampaBJjieHHOcTH. Kypc ¢u3uku mnpeamnosiaraeT 3HAKOMCTBO C
HMIUPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTMYECKUX MPUIIOKEHUNA U3YYEHHBIX TEOPUH U
3aKOHOB.

— MWpes 3kxo0rM3aluM peanusyercs IMOCPEACTBOM BBEAEHUS DJIEMEHTOB COJEpPKaHMS,
HNOCBALIEHHBIX HKOJOTMYECKUM TpoOJeMaM COBPEMEHHOCTH, KOTOpPBbIE CBS3aHBI C
pa3BUTHEM TEXHUKH W TEXHOJOIHH, a TaKkkKe OOCYXKIEHHUS MpoOIeM palnOHAJIHLHOTO
PUPOONOIB30BAHUS U SKOJIOTUYECKON 0€30MacHOCTH.

CrepXHEBBIMH AJIEMEHTaMU Kypca (M3MKH Ha YpOBHE CpPEIHEro odmero odpa3oBaHus
ABIAIOTCS (u3ndeckue Teopuu ((HopMuUpOBaHHE MPEICTABICHUH O CTPYKTYpE IMOCTPOSHUS
¢u3uueckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IPEACTaBICHUAX O MPUPOJE, IPAHUIAX MPUMEHUMOCTU TEOPHH, Ui ONUCAHMs €CTECTBEHHO-
HAaY4HBIX SIBJICHUH U NIPOLIECCOB).

CucTeMHO-eSTEeIbHOCTHBIN MOAXO0/ B Kypce (PU3UKHU pealn3yeTcs Mpexkae BCEro 3a Cuétr
OpraHu3alui SKCIEPUMEHTAIBHON J1eATeNbHOCTH o0yvaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMbI (DPOHTANBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB U
7a00paTOpHBIX paboOT, KOTOpBIE B Iporpamme Mo ¢(usuke oObeIWHEHBI B OOLIMI CIUCOK
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YUEHUYECKUX MPaKTUYECKUX paboT. BeineneHune B ykazaHHOM IepeyHe JabopaTopHbIX padoT,
NPOBOIUMBIX JJIsl KOHTPOJSI M OLEHKH, OCYIIECTBISETCS YJYacTHUKaMH 0Opa30BaTEebHOTO
npoliecca UCXO/s U3 0COOEHHOCTEH TUIAHMPOBAaHUS U OcHaleHus kabuHera gusuku. [Ipu sTom
o0ecrieynBaeTcsl OBJIAZCHUE OOYYAIOIIMMHUCSH YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCIICIOBAaHHUSI 3aBUCHUMOCTEH (PU3UYECKUX BEJIMYMH M TIOCTAHOBKY OIIBITOB IO IPOBEpKE
MPEIOKEHHBIX TUIIOTE3.

Bbonbiioe BHUMaHue yAenseTcsl pelieHn0 pacu€THBIX U KaueCTBEHHBIX 3aaa4. [Ipu sTom
JUTSL pacYETHBIX 3a]1a4 IPUOPUTETOM SIBIISIOTCS 33/1a4U C SIBHO 3aJJaHHON (PU3NYECKON MOJIENbIO,
MO3BOJIAIONINME MPUMEHSATh W3YYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasfelna
Kypca, Tak ¥ UHTErpUpys 3HAHUS U3 Pa3HBIX pa3aenoB. J[Jis KaueCTBEHHBIX 3a7ad MPUOPUTETOM
SABIISIIOTCS 3aJaHUsl Ha OOBSCHEHHWE TMPOTEKaHUs (U3NYECKHX SIBICHHUM U IPOIECCOB B
OKpY’Kalolle >KU3HHU, TpeOylomme BbIOOpa (HU3MUECKOM MOJENu Uil CUTYallud HpPaKTUKO-
OPUEHTHPOBAHHOT'O XapaKTepa.

B coorBerctBum ¢ TpeboBaHusmMu PI'OC COO k MarepuasbHO-TEXHHUUYECKOMY
obecrieueHUI0 y4eOHOro Tpolecca 0a30BBI ypOBEHb Kypca ()M3UKH HAa YPOBHE CPETHErO
obmiero o0Opa3oBaHUsS HM3YyYaeTCsl B YCJIOBHSX NpeaMeTHOro kaOwHeta ¢u3uku. B kaOunere
bu3uKd ecTh HeoOXoauMoe JabopaTOpHOE OOOpYAOBAaHHWE MJIS BBIMOJHEHUS YKa3aHHBIX B
nporpaMMe 10  (PHU3MKE YUYEHHYECKUX MPAKTUYECKHX paboT W JIEMOHCTPAIMOHHOE
obopyoBaHue.

JleMOoHCTpallMoHHOEe 000pynoBaHHE (OPMUPYETCS B COOTBETCTBHH C MPHUHIIUIIOM
MHUHHMAaJIbHON JOCTaTOYHOCTH M 0OECHEeUMBACT MOCTAHOBKY IEPEUMCIICHHBIX B MpOrpaMme Io
bu3rKe KIIOYEBBIX JEMOHCTpAIUil A HUCCIIEJOBAaHMSI HM3y4aeMbIX SIBJICHHI M TPOIIECCOB,
SMIUPHUUECKUX U (PYHAAMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaboparopHoe o0OopyaoBaHWE I YUCHHYECKHX MPAKTHUECKUX paboT dopMHpyeTcs B
BUJIE TEMaTHYECKMX KOMIUIEKTOB M O0OecledynBaeTcsi B pacyéTe OJHOTO KOMIUIEKTa Ha IBYX
oOyvaronuxcsi. TeMaThyeckre KOMIUIEKTHI J1aOOpaTOPHOTO OOOpYAOBaHUS TOCTPOCHBI Ha
KOMILJIEKCHOM HCIIOJIb30BaHUH AQHAJIOTOBBIX M LU(POBBIX NMPHOOPOB, a TaKkKe KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJIE LU(POBBIX JIAOOPATOPHii.

OCHOBHBIMU HeJIAMH U3y4eHUS PU3UKU B 001IEM 00pa30BAHUU SIBISIOTCS:

— (¢opMHpOBaHME HHTEpeca U CTPEMIIEHUS OOYyYaloIIUXCsS K HAyYHOMY H3YUEHHUIO
IPUPOIBI, pa3BUTHE UX MHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

— Dpa3BUTHE TMPEACTAaBIEHUH O HAyyHOM MeTojAe To3HaHus U  (opmupoBaHUe
HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYXKAIOUIUM SIBJICHUSIM;

— (¢dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3ysibTaTa U3y4YE€HHS OCHOB CTPOCHHS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

— (QopmupoBaHuEe YMEHHI OOBACHATH SIBICHHUS C UCIOJIb30BaHUEM (DM3NYECKUX 3HAHMH U
HAyYHBIX JI0Ka3aTeNbCTB;

— (QopmupoBaHuE TPEACTABICHUN O pONU (HU3UKU I Pa3BUTHS JPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHUH.

JlocTuxkeHune 3THX Iefiell oOecreynBaeTCsl pelIeHueM CIEAYIOIUX 3a/ad B Mpolecce
n3y4deHus Kypca GU3MKHA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus:

1. nmpuoOpereHHe cHUCTeMbl 3HaHMKA 00 OOMMX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUsX, BKIIIOYAs MEXaHUKY, MOJIEKYISIPHYIO (U3HKY, 3JIEKTPOJUHAMHUKY, KBAHTOBYIO
(U3UKY U DIEMEHTHI aCTPOPHU3UKY;

2. (dopMupoBaHHE YMEHUH NPUMEHSATh TEOPETHYECKHE 3HAHUSA I  OOBSICHEHUS
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busznyeckux SBJICHUM B NpUpONE U JUIsl TPUHATUS MPAKTUYECKUX pEIIeHUNH B

MMOBCEAHEBHOM XU3HU;

3. ocBoeHHE cIIOcOOO0B pelIeHus pa3IMYHBIX 33/1a4 C SIBHO 33J]aHHOM (pr3nyecKoil MOJIENbIO,
3a1a4, IOJAPa3syMEBAIOIIMX  CAMOCTOATENBbHOE  Co3JaHhe  (U3MYECKOoil  Mojen,
aJICKBATHOW YCIIOBUSIM 3aJ1a4H;

4. nmoHuMaHve (QU3NYECKHMX OCHOB U TMPUHIUIOB ACHCTBHUS TEXHUYECKUX YCTPOUCTB M
TEXHOJOTMYECKHUX MPOLIECCOB, UX BIUSHUS HA OKPYXKAIOILIYIO CPELY;

5. OBIAJICHHE METOJAAMH CAMOCTOSTEIbHOTO IUIAHWPOBAHUS UM TPOBEACHUS (UINYECKUX
9KCIIEPUMEHTOB, aHaJIN3a U UHTEpIpeTalui nHGOpMaIuu, ONpeesieHUs: JOCTOBEPHOCTH
MOJTy4EHHOTO PE3YJIbTaTa;

6. co3maHue yCIOBUI AN Pa3BUTHA YMEHHUH IMPOEKTHO-MCCIENOBATEIbCKON, TBOPUECKOM
JESATENBHOCTH.

Ha u3yuyenue ¢usuku (6a30BbIii ypOBEHb) Ha yYpOBHE CpeAHEro oOmiero obpa3zoBaHuUs
otBoauTcs 136 dacoB: B 10 kimacce — 68 vyacoB (2 yaca B Heneno), B 11 kimacce — 68 vacoB (2
yaca B HEJIEINIO).

Bocrnuranue sBisieTcsi OTHON M3 BaXKHEHIIIMX COCTABIISIIONIMX 00pa30BaTeILHOTO Mpoliecca
Hapsny ¢ oOyuyeHuem. JlomosHsas Apyr apyra, oOydeHHe M BOCIIUTAHUE CIyXKaT €AMHON ILIeNu:
[[EJIOCTHOMY Pa3BUTHIO JINYHOCTH IIKOJTBHUKA.

IOHo1meckuit Bo3pact — 3T0 neproj BEIpadOTKHU MUPOBO33PEHUS, YOeXKIEHUH, XapaKkTepa U
XKHU3HEHHOTO camoornpeaeneHus. Jnsg nuYHOCTH o0peTaeT IEHHOCTh CHCTEMa OINpEIEICHHO
OPUEHTUPOBAHHBIX TOCTYIMKOB, BO3PAaCTaeT 3HAYUMOCTh (PYHKIIMM CaMOKOHTPOJs, KOTOpas
cpabaThIBaeT B PA3IMYHBIX MO TUIY TPOOJIIEMHBIX CUTYaIUSX.

B crapmem mKoibHOM BO3pacTe MPOUCXOIUT CHUCTEMAaTH3alUsl IMOJTYYEHHBIX 3HaHUH,
YCBOGHHE TEOPETHUECKUX OCHOB pa3IMYHbIX AMCHUIUINH, 0000IIeHHEe 3HAaHWM B EAUHYIO
KapTUHY MHUpa, To3HaHue Gpunocodckoro cMpicia sBieHuil. Kak mpasuio, nHTEpec K y4eHuro (K
€ro COJIep>KaHUIO U MPOILECCY) MOBBIIAETCS, TaK KaK BKIIOYAIOTCS MOTHBBI CAaMOOTIpEACTICHUS U
MOJATOTOBKH K CAMOCTOATEIbHOW >KM3HM. MMeer MecTo codeTaHue M B3aMMOIIPOHHKHOBEHHE
IIMPOKUX CONMANBHBIX M TO3HABATEIBHBIX MOTHUBOB. SIpKO BBIpaXeHa MPOU3BOJBHAS
MOTHBAIIHSI, TAaK KaK XOPOIIO OCO3HAIOTCS MPHYMHBI OTHOIICHHS K ydeOe. CTapiiekiIacCHUKU
y’Ke€ TOTOBBI K caM000pa30BaHUIO.

K crapmemy mIKOIbHOMY BO3pacTy CKJIAAbIBAETCS HMCCIEAOBATEIbCKOE OTHOIIEHUE K
yueOHBIM MpeMeTaM U YMEHHE HaXOAUTh U CTaBUTh IpobiieMy. [losTomy B yuebHOM mpouecce
UX TPUBJIEKAeT caM XOJ aHaiM3a 3ajayd, CPAaBHEHHE Pa3IMYHBIX TOUEK 3PEHHUS, JUCKYCCUU U
00BSICHEHUS, KOTOPbIE 3aCTaBIISIIOT AyMaTh. MEHsSETCS B 3TOM BO3pacTe M pPOJIb YUUTENs: OH
BBICTYIIAET YK€ CKOpee Kak KOHCYJIbTAaHT IO TmpeaMeTy. Ho BocnmuTaTeNnbHBIE AacCIEeKThI
MpEenoiaBaHus MPEIMETOB OCTAIOTCS.

BaxxueiimmmM ycioBreM pealv3alid BOCHUTATEIBLHOTO MOTEHIMAIA YPOKOB SIBISETCS
OpraHM3aIsl aKTUBHOH JEATENhbHOCTH YyYaIlMXCS Ha pPAa3HBIX YPOBHIX IMO3HABATEIHHON
CaMOCTOSITENIbHOCTH.

[IporpaMMa BocmuTaHUS Ha ypoKax (U3HKM peaau3yercs uepe3 BOCHUTAHHE
JUYHOCTHBIX Ka4eCTB K TOTOBHOCTH U CIIOCOOHOCTH K CaMOCTOSITEIbHOM HMH(OPMAIOHHO-
MO3HABATEIIbHON NE€ATEIbHOCTH, BJIaJICHUE HABBIKAMU MOJIyUYEHHUS HEOOXOAUMOW MH(pOpMaluu
U3 CIIOBapeil pa3HbIX TUIOB, YMEHUE OPUEHTUPOBATHCS B PA3TUYHBIX HCTOYHHUKAX WH(OpMannu,
KPUTHUYECKH OIICHHBATh W HMHTEPIPETUPOBATh WHGOPMAIIMIO, TOTYyYaeMYI0 U3 Pa3IHYHBIX
HUCTOYHUKOB.



COAEPKAHUE OBYYEHUA
10 KUIACC
Pa3nes 1. ®u3nka U MeTOAbI HAYYHOI'O NIO3HAHUS

®usuka — Hayka o mpupoje. Hayunble MeToAbl ITO3HAHMS OKpYyXkarouero mupa. Pomib
HKCIIEPUMEHTA M TEOPUH B IIPOIIECcCe MO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PU3HKE.

MopenupoBanue (pU3NUECKUX SBICHUM U mporieccoB. Hayunbie rumnore3sl. Ou3nveckue
3aKOHBI M TEOpUU. |'paHULIbI MPUMEHUMOCTH (HU3NYECKUX 3aKOHOB. [IpHHIINIT COOTBETCTBUS.

Pons u mecto ¢usmku B GOpMHPOBAHMHM COBPEMEHHOW HAy4YHOW KapTHHBI MHUpPa, B
MPAKTUYECKOM eI TETLHOCTH JIIOICH.

JdeMoHcTpanuu

— AmnanoroBble U HU(POBBIE U3MEPHUTENbHBIE TPUOOPHI, KOMITbIOTEPHBIE JATUHUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunematuka

Mexannueckoe aBHkeHHE. OTHOCHUTENBHOCTh MEXAHMYECKOTo ABMKEHHdA. Cucrema
orcuéra. Tpaekropus.

Ilepemenienue, cKopocTb (CpelnHsss CKOpPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOpPEHHE
MaTepUaibHOW TOYKH, UX MPOEKIMH HAa OCH CHCTEMbl KOOpAMHAT. ClI0KEHUE MEepPEMELEHUN U
CJI0’)KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABWXKeHUE. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NTEPEMELICHUSI MaTEPUAIIbHOW TOYKU OT BPEMEHH.

CBoOoaHoe majeHne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuneiinoe nBukeHue. J[IBukeHHME MaTepUalbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOJYJII0 CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEWHas CKOpocThb. Ilepuon u
yactoTa oOparnieHus. LIeHTpocTpeMHUTeIbHOE YCKOPEHHE.

TexHnueckue yCTpOICTBA M NPAKTHUECKOE IPUMEHEHHUE: CIHUJOMETP, IBUKECHHE
CHaps/0B, LICTIHbIE U PEMEHHBIE MEpEIadH.

JdemoHcTpaunu

— Mogens cuctemsl 0TCUETA, MIUTFOCTPALUS KUHEMAaTHYECKUX XapaKTEPUCTHUK JIBHIKEHUS.

— IIpeoOpazoBaHue ABMKEHUI € UCIIOIB30BAaHUEM MTPOCTHIX MEXaHU3MOB.

— [IlameHwue Ten B BO3AyX€ U B pa3peKEHHOM IIPOCTPAHCTBE.

— Habmonenue nBmxeHus Tena, OpOLICHHOTO MO/ YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

— H3mepeHne ycKOpeHHUs CBOOOIHOTO MAICHHSI.

— Hamnpasnenune ckopocTy npy JBUKEHUHU 10 OKPYKHOCTH.

Y4eHn4ecKkuii IKCEPUMEHT, J1adopaTopHbie padoThl

— H3yueHne HepaBHOMEPHOTO ABUKEHUS C LENbIO OMPEIEICHUS MTHOBEHHOM CKOPOCTH.

— HccnenoBaHue  COOTHOLIEHUS ~ MEXAY  NYTAMH, INPOMAEHHBIMM  TEJIOM  3a
IIOCJIEIOBATEIbHBIE PABHBIE MPOMEXKYTKH BPEMEHHU NPU PAaBHOYCKOPEHHOM JBUKEHUH C
Ha4yaJbHOU CKOPOCTHIO, PABHOU HYITIO.

— H3yueHue nBUKEHHUs LIAPUKA B BA3KOU JKUIKOCTH.

— H3ydeHue nBwxKeHUS Tesa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka
IIpunnun otHocurensHocTH [amwited. Ilepseiii 3akoH Herotona. Muepumanbhbie
CUCTEMBI OTCYETA.

Macca tena. Cuna. IlpuHuun cynepno3unmu cui. Bropoit 3akoH HeroTona st
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MaTepualibHOM TOUKHU. TpeTuit 3akoH HploTOHA [1711 MaTepUalIbHBIX TOYEK.
3akoH BceMupHOTro Tsarotenus. Cuna tspkectd. [lepBast kocMudeckasi CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.
Tpenue. Buasl Tpenus (mokosi, ckoibxkeHwus, kaueHus). Cuna tperus. Cyxoe TpeHHE.
Cuna TpeHus CKOJNbXEHUs W cuia TpeHus mnokos. Kosdoumment tpenus. Cuna
CONPOTHUBIICHNUS IIPU ABUKEHUU TEJA B )KUJIKOCTH WJIU Ta3e.
[ToctynarenbHoe U BpalaTeabHOE JBUKEHHE a0COTIOTHO TBEPAOIO Tea.
MoOMEHT cuIIbI OTHOCHUTENIBHO OcCH BpaiieHus. Ilnedo cuibl. YcinoBust paBHOBeCHs
TBEPIOTO TENA.
TexHu4eckue yCTpONCTBA U MPAKTHUYECKOE NPUMEHEHHUE: MOJALIUIHUKY, JABHKEHUE
MCKYCCTBEHHBIX CITYTHUKOB.
JdeMoHcTpanuu
— SlBneHue nHepLMH.
— (CpaBHeHHE MacC B3aUMOJICUCTBYIOIIUX TEJI.
— Bropoii 3akon Herorona.
— MH3mepenue cuil.
— Cnoxenue cui.
— 3aBHCHMOCTH CHJIBI YIPYTOCTH OT Ae(opMarium.
— Hesecomocts. Bec Tena npu yCKOpEeHHOM NOABEME U MAICHUU.
— CpaBHEHUE CUJ TPEHHUS MTOKOS, KAYEHHS U CKOJIBKEHHSI.
— VYcnoBus paBHOBECHS TBEPAOTO Tena. Buabl paBHOBECHS.
Y4yeHuvyecKHil IKCIIEPUMEHT, JIa00paTOpPHbIe Pad0ThI
— H3ydeHue nBmwxeHHs Opycka 10 HAaKJIOHHOM TIOCKOCTH.
— MHccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOIIUX B MPYXUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.
— MHccnenoBanue yciioBuid paBHOBECHS TBEPJIOTO Tela, UMEIOLIETO OCh BPALLICHHUS.
Tema 3. 3ak0oHBI COXpaHeHUs] B MEXaHUKe
Nmmynbe MaTepuaabHON TOYKH (Tela), CHCTEMbI MaTepPHAbHBIX TOUeK. VIMIyIbC CHITBI U
M3MEHEHUE UMITYJIbca TeJla. 3aKOH COXPaHEHUsI UMITyJibca. PeakTHBHOE JBUKEHUE.
Pa6ora cunbl. MOIIHOCTE CHUIIBI.
Kunetnueckass sHeprusi MaTepualbHOW TOYKH. TeopemMa 00 M3MEHEHHMH KHHETHYECKON
SHEPTHH.
[TorennmansHass osHeprus. [loTeHnumanbpHas JHEprus ynopyro aegpopMHUpPOBAHHON
npyxuHbl. [loTeHIInanbpHast SHEPTUS Tella BOJIU3HU MOBEPXHOCTH 3EMIIH.
[ToTeHnmManpHble W HEMOTEHIMAIBHBIE CHIIBI. CBs3b PabOTHl HEMOTCHIUATBHBIX CHI C
M3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI Tell. 3aKOH COXPaHEHUsI MEXaHUYECKON IHEPTUH.
Yupyrue u Heynpyrue CTOIKHOBEHHUS.
TexHudeckue yCTpOMCTBA U NMPAKTHUUECKOE IMPUMEHEHHUE: BOJOMET, KONEP, IMPYKUHHBII
MHACTOJIET, IBUKEHUE PAKET.
JdemoHcTpauuu
— 3aKOH COXpaHEHMsI UMITYJIbCA.
— PeakTuBHOE 1BHXKEHHUE.
— Ilepexon moTeHIMATBHOM SHEPTHH B KUHETUUYECKYIO U OOPATHO.
YdeHn4ecKHUil IKCIIEPUMEHT, JJadopaToOpHbIe padoThI



— H3ydeHue aOCOMIOTHO HEYNPYTOro yjuapa C TOMOIIBIO JIBYX OJWHAKOBBIX HHUTSHBIX
MasiTHUKOB.

— MHccnenoBanue cBsi3u pabOTHl CHUJIBI C M3MEHEHHMEM MEXaHHMYECKOW SHepruu Tena Ha
IIPUMEPE PACTSHKCHUS PE3HHOBOTO JKI'yTa.

Pasznea 3. MoJgiekyJsipHasi pM3uKa 1 TEPMOAUHAMHUKA
Tema 1. OcHOBBI MOJIEKYJISAPHO-KMHETHYECKON TEOPUM
OCHOBHBIE  TIOJIO)KEHUS  MOJIEKYJISPHO-KMHETUYECKOW TEOPUM M HUX  ONBITHOE
obocHoBanue. bpoyHoBckoe nBmxenue. uddysus. Xapakrep IBHKEHUS U B3aUMOJICHCTBUA
4acTHIl BellecTBa. MoJeu CTPOCHHSI Ta30B, KHUAKOCTEH U TBEPIBIX TET U OOBSICHEHHUE CBOWCTB
BEllECTBA Ha OCHOBE 3TUX Mozeneil. Macca u pasmepbl Mosiekyin. KomnuecTBo BeliecTsa.
[TocTostnnas ABoraapo.
TennoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana remneparyp Llenbcusi.
Mogens uaeanbHOro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW TEOpUU
UJeaNbHOTO Taza. AOCONIOTHAs TeMmIlepaTypa Kak Mepa CpeaHedl KWHETHYECKOW HHEPTUu
TEIUIOBOrO JABWKEeHHMs dactul Tra3a. [llkama temnepatyp KenpBuna. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeiipona. 3akon JlanpToHa. M3ompoueccel B UIEAIBHOM rase c
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe mpeacTaBieHne H30MpOLECcCOB: U30TepMa,
u30x0pa, n3obapa.
TexHuueckue ycTpolcTBa M MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapOMETp.
JdemoHcTpaumuu
— OmnpIThl, AOKa3bIBAIOIIME JMCKPETHOE CTPOCHUE BelecTBa, (oTorpaduu MOJIEKYI
OPraHUYECKUX COCIUHECHUM.
— Omnpitel 0 (U Gy3un KUIKOCTEH U ra30B.
— Mogenb GpOyHOBCKOIO JBUKEHHUS.
— Mopgens onbita ITepHa.
— OnbIThI, 1OKa3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOEHCTBUS.
— Mogenb, HITIOCTPUPYIOLIAsk IPUPOLY NAaBJICHHUS ra3a Ha CTEHKHU COCY/a.
—  OnbIThl, WUTIOCTPUPYIOIINE YPABHEHUE COCTOSHUS UACATBHOIO Ia3a, U30MPOIECCHI.
YdeHn4ecKuii IKCIIEPUMEHT, J1adopaTopHbIe padoThI
— Onmnpenenenre Macchl BO3[yXa B KJIACCHOH KOMHATE Ha OCHOBE HM3MEpPEHHH 00BEMa
KOMHATBHI, IABJICHUS U TEMIIEPATyphl BO3/1yXa B HEM.
— HccnenoBanue 3aBUCMMOCTH MEXKy lTapaMeTpaMU COCTOSIHUS pa3peKEHHOI0 rasa.
Tema 2. OcHOBBI TePMOANHAMHUKH
TepmoanHamuyeckasi cucremMa. BHYTpeHHsIs SHEprus TEPMOJIUHAMUYECKON CUCTEMBI U
crocoOb! e€ n3meHeHus. KonnyectBo TemnoTel U paboTta. BHyTpeHHss sHEprusi 0AHOATOMHOIO
UJeaNbHOrO0 ra3a. Buasl Ternonepenayu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3JTydeHHE. Y IeIbHas
TEMJI0EMKOCTD BelecTBa. Koau4ecTBO TEIIOTHI P TEIUIoNepeaayde.
[Tonatue 06 amgmabatHOM mporecce. IlepBriii 3akoH TepMmoauHaMHKH. [IpuMeHeHue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3omporeccaM. I 'padudeckas naTepnperanus padoThl rasa.
Bropoii 3akon TepmoanHamMuku. HeoOpatuMocTh MpoLeccoB B MpUpoOeE.
TennoBbie MamuHbl. [IpuHIMIBI AeHCTBHS TeMIoBbIX MamuH. [IpeoOpa3oBanus sHeprun
B TEIUIOBBIX MamuHax. KoagduiueHnt nonesnoro aedcTBus TemmoBoi Mamuuel. [ukn KapHo u
ero Kod(pPUIMEHT MOJIE3HOTO AEUCTBHUS. DKOJOTUUECKHUE MMPOOJIEMBI TETUIOIHEPTETHKH.

TexHuueckue ycTpoilcTBa W MPaKTHUYECKOE MPUMEHEHHE: JBUTATEIb BHYTPEHHETrO
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Cropanusi, ObITOBOM XOJOIMUIBHUK, KOHIUIIUOHED.

JdemMoHcTpanuu

— H3meHeHue BHYTpEHHEW HSHEPrHM Teia MPH COBEPUICHHH pabOThl: BbUIET MPOOKH U3
OyTBUIKM TIOJ JIEWCTBHEM C)KaTOro BO3/yXa, HarpeBaHwe 3(Qupa B JIATYHHOU TpyOKe
nyTéM TpeHus (BHICOAEMOHCTPALIHS).

— H3meHeHue BHYTpeHHEH sHepruu (TemmepaTyphl) Tejla Ipy TeIionepeaaye.

— OmnpIT 10 aAabaTHOMY PACIIMPEHUIO BO3AYyXa (OIBIT C BO3YIIIHBIM OTHUBOM).

— Mopenu napoBoii TypOUHBI, IBUTATENSI BHYTPEHHETO CTOPAHUsl, PEAKTUBHOTO IBUTATEIIS.

Ydenunyeckuii IKCIIepUMeEHT, 1a00paTopHbIe padoThI

— H3mepenue yaenbHON TEINTIOEMKOCTH.
Tema 3. ArperatHbie cOCTOsIHUA BelecTBa. Ma3oBble Mepexoabl

[TapooOpa3zoBanne u KoHaeHcauus. Vcmapenne U kumneHue. AOCOIIOTHAE U
OTHOCHTEJIbHAS BIIAYKHOCTh BO3AyXa. HaceleHHbIil map. Y ienbHas TemioTa napooopa3oBaHUsL.
3aBUCHUMOCTb TEMIIEPATYphl KUIIEHUS OT 1aBICHMUSL.

Teépnoe Ttemo. Kpucrammmyeckne u amopdHble Tena. AHHU3O0TPONUS CBOWMCTB
kpuctayos. JXXuakue kpucramwisl. CoBpeMeHHble MaTepHalbl. [lnaBieHrne M KpucTasIn3alus.
VnenpHas Terora miasiaeHus. Cyonumarusi.

YpaBHeHHE TEIJIOBOTO OajlaHca.

TexHnueckue ycTpoiicTBa M NPAKTHUECKOE IPUMEHEHHE: TUIPOMETP U IICUXPOMETP,
KaJIOpDUMETP, TEXHOJOTMU  IIOJY4YEHHS COBPEMEHHBIX MaTepHajoB, B TOM  4YHCIIE
HAaHOMAaTEpPHaJIOB, U HAHOTEXHOJIOTHH.

JdeMoHcTpanuu

— CBolicTBa HaCBHIICHHBIX [1aPOB.
— Kurnenue npu noHM>KEHHOM JaBJICHUU.
— CnocoObl U3MepeHus BIKHOCTH.
— HaGumonenne HarpeBanus U MIABJICHUS KPUCTAIUIMYECKOTO BEIIECTBA.
— JlemoHCTpaInus KpucTasuioB.
Ydenunyeckuii IKCIIepUMeEHT, 1a00paTopHbie padoThI
— H3mepeHue OTHOCUTENBHOW BIAXKHOCTH BO3AYXa.

Pa3nen 4. DaekTpoanHaMuKa
Tema 1. DnekTpocTraTuka

DOnekTpuszanusi Tel. OIJEeKTpUuecKuid 3apsa. JIBa Buaa 3JIEKTPUYECKUX 3apsIOB.
[IpoBOAHMKH, ANAIIEKTPUKHU U TOJYIPOBOJHUKH. 3aKOH COXPAHEHHUS SJIEKTPUUYECKOTO 3apsia.

B3anmoneiicteue 3apsgoB.  3akoH Kynona. ToyeyHbI  3JIEKTpUYECKHH  3apsl.
Onektpuueckoe mosne. Hampsoxk€HHocTh anexktpudeckoro mnoss. [IpuHIun cyneprno3uuuu
ANEKTPUYECKUX Mosel. JINHUN HAanpsHKEHHOCTHU AIIEKTPUUECKOTO MOJIS.

Pabora cmnm oamektpocrarnueckoro moss. [loTennman. Pa3HOCTP  TMOTEHIMAIIOB.
[IpoBOAHMKY U JUAIIEKTPUKHU B 3IEKTPOCTATUUECKOM MoJ€. usnexTpudyeckas NpoOHUIIaEMOCTb.
OnektpoéMkocTb. KoHaeHcaTtop. DIEeKTpOEMKOCTh IUIOCKOTO  KOHJEHCAaTOpa. DHeprus
3apsKEHHOr0 KOHJIEHCATOpa.

TexHuueckue ycTpoMcTBa M MPAKTUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
DIIEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHHE DSJICKTPONPHOOPOB, KOHACHCATOP, KOMUPOBAIHHBIN
anmapar, CTpyHHbIA PUHTED.

JdemoHcTpauuu



—  YCTpOUCTBO U NIPUHLHUI JEHCTBUS DIIEKTPOMETPA.

— BsanmopeincTBre HadIEKTPU30BAHHBIX TEIL.

—  DIIEKTPUYECKOE T0JI€ 3aPSHKEHHBIX TEl.

— IIpoBOAHMKH B 3JEKTPOCTATUYECKOM MOJIE.

— DnexTpocTaTHYecKasl 3allluTa.

— JIM2AEKTPUKH B 3JIEKTPOCTATUUYECKOM IIOJIE.

— 3aBHCHMOCTb 3JEKTPOEMKOCTH IUIOCKOTO KOHJEHcATopa OT IUIOIAAy IUIACTHH,
paccTOsIHUSA MEKIYy HUMH U TUDJIEKTPUYECKON TPOHUIIAEMOCTH.

— DHeprus 3apsKEHHOr0 KOHJIEHCATopa.
YdeHn4ecKuii IKCIIEPUMEHT, JJa0opaTOpHbIe padoThI

— H3mepenue 351eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. [locTOSIHHBIN JIeKTPUYecKUil TOK. TOKH B pa3jIM4HBIX cpeaax

DJIEKTPUYECKUHN TOK. Y CIOBHUSA CYIIECTBOBAHUS AJEKTPUYECKOr0 TOKa. MICTOUHMKM TOKa.
Cwita Toka. [IoCTOSIHHBIN TOK.

Hanpsioxenue. 3akon OMa 1151 ydacTka LEenu.

DneKTpuuecKoe COIIPOTHBIICHUE. VY nensHoe COIIPOTHBIICHUE BELIECTBA.

ITocnenoBarenbHOE, apauIEIbHOE, CMEIIAHHOE COEANHEHNE TPOBOAHHUKOB.

Pabota snexkrpudeckoro Toka. 3akoH Jxoyns—JleHna. MOMHOCTD 37IEKTPUYECKOTO TOKA.

DNEeKTpOABMKYIasl CHJIa U BHYTPEHHEE CONPOTHUBIIEHUE MCTOYHMKA TOKa. 3akoH OMa
JUTSL TIOJTHOM (3aMKHYTOM ) 3JieKTpuueckoi nernu. KopoTkoe 3aMbIkaHue.

ONeKTpoHHass MNPOBOAUMOCTh TBEPABIX METAUIOB. 3aBUCUMOCTh CONPOTHUBIICHUS
METaJIOB OT TeMneparypel. CBEpXIPOBOANMOCTb.

DJIEKTpUYECKUH TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBonuuku. CoOCTBEHHass W TPUMECHAss MHPOBOJUMOCTH IOJYIPOBOIHHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHUKOBBIE TPHOOPHI.

DNEeKTpUUECKUH TOK B pacTBOpax M paciulaBax 3JEKTPOIUTOB. DJIEKTPOIUTHUYECKAs
JUCCOIUAIUs. DIEKTPOIIU3.

DJIeKTpUYeCKMi TOK B ra3zax. (CaMOCTOATENbHBI W HECAMOCTOSITEIBbHBIA pa3psjl.
Momnnus. [Ina3ma.

TexHudeckue ycTpoMCTBA W NPAKTUYECKOE IPUMEHEHHUE: aMIIepMETP, BOJBTMETP,
peoctaT, HMCTOYHHMKM TOKa, DJEKTpOHArpeBareibHble MPUOOPHI, AIIEKTPOOCBETUTEIbHbBIE
npubOpBl, TEPMOMETP CONMPOTUBIICHUS, BaKyyMHBIH AWOJN, TEPMHUCTOPHI M (POTOPE3UCTOPHI,
IOJIYTIPOBOJHUKOBBIN TNOJI, TaJbBaHUKA.

JdeMoHcTpanuu

— H3mepenue cuiibl TOKa U HAPSHKEHMUS.
— 3aBHCHMOCTH COINPOTHBJICHUS LMIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOLIAAN

MONIEPEYHOI0 CEYEHUSI U MaTepHraa.

— CMemaHHO€ COEIUHEHUE POBOIHUKOB.
— IIpsimoe usmepeHue 3neKTpoABUKYLIEH cuibl. KopoTkoe 3aMblkaHHE T'ajbBaHUYECKOTO

AJIEMEHTA U OLIEHKA BHYTPEHHET O CONIPOTHUBIICHUS.

— 3aBHCHMOCTb CONPOTHUBIICHHS] METAJIJIOB OT TEMIIEPATYyPHI.
— IIpoBOAMMOCTB 37EKTPOJIUTOB.

— HckpoBoli pa3psi ¥ IPOBOJUMOCTB BO3yXa.

— OpaHOCTOPOHHSIS MPOBOIUMOCTD JUOJIA.



YdeHn4ecKuii IKCIIEPUMEHT, JJa00paTOpHbIe padoThI

— H3ydeHue cMEIIaHHOTO COSANHEHHS PE3UCTOPOB.

— UM3mepenue 5neKTpOABMKYIIEH CUIbI HCTOYHHUKA TOKA U €0  BHYTPEHHErO
COTIPOTUBIICHUS.

— Habmroaenue snexTpoam3a.

MexnpeaMeTHbIe CBA3H

Nzyuenne kypca ¢usukm 06a30Boro ypoBHs B 10 Kiacce OCYIIECTBIACTCS C YYETOM
COJIEp’KaTeNbHBIX MEXIIPEIMETHBIX CBA3€Hl C KypcamMH MaTreMaTuKH, OWOJIOTMH, XHMHH,
reorpaduu U TEXHOJIOTHH.

— Me:xknpenmeTHble MOHSTHS, CBS3aHHBIC C M3YYCHHEM METOJOB HAYyYHOTO TO3HAHMS:
SIBJICHHE, HAYYHBIA (akT, TUTIOTE3a, (U3MYecKas BEIMYMNHA, 3aKOH, TCOPHs, HAOJIIOICHHE,
9KCIIEPUMEHT, MOJIETTUPOBAaHUE, MOJIENb, H3MEPEHHUE.

— MaremaTtuka: pelieHME CHCTEMbl YypaBHEHUH, JHHEWHas QyHKUuUs, mnapaboa,
runepbosa, ux rpad@uKd U CBOMCTBA, TPUTOHOMETpHUUECKHE (DYHKIIMH: CHHYC, KOCHHYC,
TAQHT'€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M HX
MPOEKIIMU Ha OCH KOOPAMHAT, CII0)KEHHUE BEKTOPOB.

— DbwuoJsiorusi: MexaHW4YeCcKoe [BWKCHHE B JKMBOW mpupoxae, muddys3us, ocMoc,
TEIJIOOOMEH J>KHUBBIX OpPraHW3MOB (BUIBI TEIUIONEpEaaud, TEIJIOBOE pPaBHOBECHE),
3IEKTPUYECKUE SBJICHUS B )KUBOM MpUpoOIE.

— XMMHS: TUCKPETHOE CTPOCHUE BEILECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb BEIIIECTBA,
MOJISIpHasi Macca, TETJIOBbIe CBOMCTBA TBEPABIX Tell, KUAKOCTEN U ra3oB, AIEKTPUUECKUE
CBOICTBa METAJJIOB, 3JIEKTPOIUTHYECKAS TUCCOLMAIINS, TaJbBaHUKA.

— T'eorpadms: BnaxxHoCcTh BO31yXa, BETPbI, 0apOMETpP, TEPMOMETP.

— TexHoaorus: npeoOpa3oBaHue IBUKEHUN C UCIIOIb30BaHHUEM MEXaHU3MOB, YUET TPEHUS
B TEXHHKE, MOAIIUIHUKA, UCIOIB30BaHUE 3aKOHA COXPAHCHUS HMITYJIbCAa B TEXHHKE
(pakera, BOJAOMET W OpyrHe), ABUTATEIh BHYTPEHHErO CropaHus, mapoBas TypOuHa,
OBITOBOM  XOJNOAWJIBHUK, KOHAWLMOHEpP, TEXHOJOTHUH IMOJIyY€HHUS COBPEMEHHBIX
MaTepuasoB, B TOM 4YHCJE HAaHOMAaTepHaJOB, U HAHOTEXHOJIOTUHU, AJIEKTPOCTATUYECKas
3aluTa, 3a3eMJIEHUE  DJIEKTPONpPHOOPOB, KCEpOKC, CTpYHHBIH  TpHUHTED,
3JIEKTpOHArpeBaTelIbHbIe IPUOOPHI, DIEKTPOOCBETUTENbHBIE IPHUOOPHI, ralbBaHHUKA.

11 KJIACC
Pasnen 4. DaekTpoanHaMuka
Tema 3. MarautHoe moJie. JJIeKTPOMATHUTHAS UHIYKIMUS

[TocrossHHBIE MarHuUTHL. B3auMoIelCcTBHE IMOCTOSHHBIX MAarHUMTOB. MAarHutHOE IMoOJIE.
Bekxrop MaruuTHON MHAYKIUU. [[pUHIUIT CyNepno3ulIui MarHUTHBIX MOJed. JIMHUYM MarHUTHOM
nHAyKIuy. KapTrHa TMHUN MarHUTHOM MHYKLIUH T10JIS TOCTOSIHHBIX MarHUTOB.

MarnuTtHoe noje npoBoAHUKA ¢ TOKOM. KapThHa nuMHWN MHIYKIMHA MarHUTHOTO IOJIS
JUIMHHOTO MPSIMOTO IMPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOIO MPOBOJHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumozeiicTBre NpoOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOZyJIb U HAalIPaBJICHUE.

Cuna JlopeHua, €€ Moaynab M HampaBieHHE. JIBH)KEHHME 3apsyKEHHOW 4YacTHULIBI B
OJTHOPOJHOM MarHuTHOM mose. PabGora cuibl Jlopenna.

SIBiieHME HNEKTPOMAarHUTHOM WHAYKUMHU. [IOTOK BEKkTOpa MArHUTHOM HWHIYKIIUH.
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DJIEKTPOABUKYIIAS CUJIA MHAYKIIUU. 3aKOH 3JIEKTPOMArHUTHON MHIAYKIMK Dapajes.
BuxpeBoe snexktpuyeckoe mose. DJIEKTPOABMXKYIIAsS CHJIa MHAYKIHH B MPOBOIHUKE,
JBIKYIIEMCS TIOCTYIATEIbHO B OJTHOPOJIHOM MarHUTHOM IIOJI€.
IIpaBuio JleHna.
NHnykTUBHOCTD. SIBJIEHUE CAMOMHAYKIIMHU. DIEKTPOJIBHKYIIAs CHUJIa CAMOUHTYKLIUH.
DHEpPrusi MarHuTHOTO TOJISI KATYIIKH C TOKOM.
DJIEKTPOMAarHuTHOE TOJIE.
TexHuueckue yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TMOCTOSHHBIE MAarHuThI,
3JIEKTPOMArHUThI, JIEKTPOIBUTATENb, YCKOPUTEIU AJIEMEHTAPHBIX YACTHUII, UHAYKIIMOHHAS TIE€Yb.

JdemMoHcTpanuu

— OmnpIT Opcrena.

— OTKJIOHEHHUE 3JIEKTPOHHOTO IMyYKa MarHUTHBIM TOJIEM.

— JIuHUU MHIYKIUKA MarHUTHOTO TOJIA.

— BzaumogelicTBue 1BYyX MPOBOJHUKOB C TOKOM.

— Cua Ammepa.

— [encrtBue cuisl JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

— SIBieHuE AIEKTPOMATHUTHON UHIYKIIHH.

— IIpaBuno Jlenua.

— 3aBHUCHUMOCTb AJEKTPOJBIKYIIECH CUIIbI UHAYKIIMH OT CKOPOCTU U3MEHEHHUS] MarHUTHOTO
MTOTOKa.

— SIBneHue caMOMHAYKIHUH.
YdeHnuyeckuii IKCIIepUMeEHT, J1a00paTopHbIe padoThI

— H3yueHue MarHUTHOTO MOJIS KaTYIIKH C TOKOM.

— HccnengoBanue neicTBHS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

- I/ICCHGI[OBaHI/Ie SIBJICHHUA BHGKTpOMaFHHTHOﬁ WHIOYKIWH.

Pa3pen 5. Kojie0anusi 1 BOJIHBI
Tema 1. MexanuvyecKkue U 3JIeKTPOMATHUTHbIE KOJIeOaHUS

KonebarenpHast cucrema. CBOOOIHBIE MeXaHWYECKHE KoyieOaHUs. [ apMoHMYECKHe
kosnebanus. Ilepumon, wuactora, ammiauryna u ¢asza konebanuid. IIpyXKMHHBIH MasSTHHK.
MareMaTHuecKuii MasTHUK. YpaBHEHHE TapMOHHUYECKUX Konebanuil. IlpeBpamienue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbupiit koHTYp. CBOOOAHBIE SIEKTPOMATHUTHBIC KOJICOaHHWS B HACATHLHOM
KOoJe0aTeIbHOM KOHType. AHAJOTUS MEXIYy MEXaHUYECKUMU M 3JIEKTPOMArHUTHBIMU
koneOanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHsI SHEPTHH B HJCATHHOM KOJeOATEIHbHOM
KOHTYpE.

[IpencraBnenue o 3aTyxarolmux KoneOaHusAX. BbIHY X /I€eHHbIE MEXaHUYECKHEe KOJIeOaHusl.
Pe3onanc. BeiHyXI€HHBIE 3JIEKTPOMarHUTHBIE KOJIeOaHMs.

Ilepemennblii Tok. CUHYCOUIANbHBINA NEPEMEHHBIM TOK. MOIHOCTh NEPEMEHHOTO TOKA.
AMITTUTYHOE U IEHCTBYIOLIEE 3HAUEHNE CHIIbI TOKA U HAIPSYKEHUS.

Tpancdopmarop. IIpousBoacTBo, mepenadya U MOTPeOJICHHE 3IEKTPUUYECKON SHEPTHH.
OKOJIOTMYECKUE PHUCKM TPU MPOU3BOACTBE dJeKTpodHepruu. KynbTypa uCnosib30BaHusA
3JIEKTPOIHEPTUU B TOBCEHEBHON KU3HH.

TexHuueckue YCTpPOMCTBA M TMPAKTUYECKOE MPUMEHEHHE: BJIEKTPUYECKUM 3BOHOK,
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reHepaTop NepeMEeHHOro TOKa, JIMHUU AJIEKTporepeaay.

JdemMoHcTpanuu

— MHccnenoBanme  mapameTpoB  KojeOaTeNbHOW  CUCTEMbl  (NMPYKUHHBIA — WJIH
MaTeMaTUYECKUN MasTHUK).

— HabGmonenue 3aryxaromux KoiaeOaHmid.

— MHccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJIEOaAHUM.

— HabGmonenue pe3onanca.

— CB00OIHBIC JIEKTPOMArHUTHBIC KOJICOaHUSI.

— OcuwinorpaMmbl  (3aBUCUMOCTH CWJIBI TOKAa U HAaNpsDKEHUS OT BPEMEHH) Jid
3IEKTPOMArHUTHBIX KOJeOaHUH.

— Pe3onaHc npu mocienoBaTeNbHOM COEAUHEHUM PE3UCTOpA, KATYIIKH WHAYKTUBHOCTH U

KOHJIEHCATOoPA.

— Mogenb TMHUY 3IEKTPONEPESAUH.
YdeHnunyeckuii IKCIIepUMEHT, 1a00opaTopHbIe padoThI
— HccnenoBanue 3aBUCMMOCTH MEpUOIa MaJIbIX KOJeOaHUM Irpy3a Ha HUTU OT JUIMHBI HUTH

Y Macchl rpysa.

— HWccnenoBanue mnepeMeHHOro TOKa B LENHM U3 IOCIENO0BaTeNIbHO COEAMHEHHBIX

KOHJIEHCATOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. MexaHu4ecKue M 3JIEKTPOMarHUTHbIE BOJTHBI

MexaHuyeckue  BOJIHBL, YCIOBUSA  paclIpOCTPaHECHUS. IIepuon. CkopocTb
pactipocTpaHeHHsl W JUIMHA BOJHBL. [lomepeuyHsle W mponoibHBIE BONHBL. MHTEpdepeHIMs u
TUGPaKIUs MEXaHUIECKUX BOJH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHHIE BOJHBI. Y CIOBUS M3IYYEHMs 3JEKTPOMAarHUTHBIX BOJIH. B3aumHas
opueHTauus BekTopoB E, B, v B anekrpoMaruuTHOM BosHE. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpakeHHMEe, TpeJoMJieHHe, moysdpu3auus, audpakuusa, uHTepdeperuus. CkopocTb
3JIEKTPOMArHUTHBIX BOJIH.

[lIxana s1eKTpoOMarHUTHBIX BOJH. [IprMeHEHHE 3IEKTPOMArHUTHBIX BOJH B TEXHUKE U
ObITY.

[IpuHUMIBI paIUOCBS3U U TeNEBUACHUS. Paguonokanus.

DNEKTPOMarHUTHOE 3arpsA3HEHNUE OKPYXKAIOIIEH Cpeibl.

TexHuueckue ycTpoiicTBa W MPAaKTHUECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE UHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTHKA B TEXHUKE U MEIUIMHE, pajap, paauONpUEMHUK, TeJIEeBU30D,
anTeHHa, Tenedon, CBU-meus.

JdemoHcTpaumnu

OO6pa3oBaHue U pacrpoOCTpaHEHHUE TONIEPEYHBIX U MPOJOIBHBIX BOJIH.

Konebmomieecs: Teno Kak HCTOYHHK 3BYKA.

Habnronenue oTpaxeHus U NPeOMICHUS MEXaHUYECKUX BOJIH.

Habmtonenue unrepdepeHunn 1 Tuppakiind MEXaHUYECKHX BOJIH.

3BYKOBOI pe30HAaHC.

HaGmronenne cBA3M TPOMKOCTHM 3ByKa M BBICOTHI TOHA C aMIUIUTYIOW W YacTOTOM
KoJie0aHui.

HccnenoBanme CBOWCTB  3JEKTPOMAarHUTHBIX  BOJH: OTpak€HUE, IPEIOMIICHUE,
noJsipuzanus, Tudpakuus, “HTepdepeHus.

Tema 3. OnTuka
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I'eomerpuueckas ontuka. [IpsMonuHeiHOE pacnpoCTpaHEHUE CBETa B OJHOPOIHOM
cpene. JIyu cBera. ToueuHblli HCTOYHHK CBETA.

OtpaxxeHnue cBera. 3aKOHbI OoTpakeHHs cBera. [locTpoeHune H300paKeHHH B IUIOCKOM
3epKaie.

[Ipenomnenue cBera. 3aKOHBI TpPEIOMIIEHUS cBeTa. AOCONIOTHBIA TOKa3aTesb
npenomiieHud. [lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHbIl yroja MOJHOIO BHYTPEHHErO
OTPaKEHUS.

Hucnepcus ceera. CroxxkHbIN cocTaB Oesoro cBera. L[Ber.

Cobuparonue ¥ pacceuBaronue JUH3bI. ToHkas ymH3a. DOKYyCHOE paCCTOSHHE |
ONTUYECKasl CHJIa TOHKOW JIMH3BL. [locTpoeHne n300pakeHuit B COOMPAIOIINX U PACCEHBAIOIIUX
nuH3ax. QopMyIia TOHKOU JIUH3BL. Y BEJIMYECHUE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBass ontuka. MHrepdepenunss cBera. KorepeHTHble HMCTOYHHMKH. Y CIOBUS
HaOJI0/IEHUsI MAKCUMYMOB 1 MUHUMYMOB B UHTE€P(EPEHLIIMOHHONW KapTUHE OT JIBYX CHH(a3HbIX
KOI€PEHTHBIX UCTOYHUKOB.

Hudpakuus cera. JudpakmumonHas pemérka. YclIoBHe HAOMIOACHUS TIJIABHBIX
MaKCHMYMOB IIpH MaJIeHUU MOHOXPOMAaTHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.
ITonspusanus ceera.

TexHuyeckue ycTpoiicTBa M MPAaKTHUECKOE NMPUMEHEHHE: OYKH, Jyma, (oToarmapar,
MPOSKIIMOHHBIA  amnmapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs OINTHKA, AU(PPAKIIMOHHAS
pelmeéTKa, MoJISIPOUL.

JdemoHcTpaumuu

— IlpsiMonuHeHOe pacnpoCTpaHEHUE, OTpaKEHHWE M IperaomieHue cBera. OnTudeckue
puOOpBHI.

— IlonHoe BHyTpeHHEE OTpaxkeHue. Mojienb CBETOBOA.

— MHccnenoBanue cBOMCTB M300pakeHUH B JTMH3AX.

— Mogaenu MuKpockomna, TeJIecKona.

— Habmonenue naTEpdEpeHIINN CBETA.

— Hab6monenue nudpakiuu cBeta.

— Habnronenue nucnepcun cBeTa

— IlomyueHue crnekTpa ¢ HOMOIIBIO PU3MBI.

— Ilonmyuyenue criekTpa ¢ TOMOIIBIO TUPPAKITUOHHON PEIIETKH.

— Habnionenue noisipuzanuu cBeTa.
YdeHn4ecKuii IKCIIEPUMEHT, J1adopaTopHbIe padoThI

— H3mepeHue nokasarens NpeaoMIIeHHUs CTEKIIA.

— HccenenoBanue cBOMCTB M300pakeHUH B TMH3AX.

— HabGmonenue qucniepcuu cBeTa.

Pa3nes 6. OcHOBBI cielIHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH

I'paHunBI MPUMEHMMOCTH KJIACCUYECKOM MexaHuku. llocTymarsl cnienualbHOM TEOopuu
OTHOCUTEJIBHOCTH: HMHBAPUAHTHOCTh MOAYJS CKOPOCTH CBE€Ta B BaKyyMmMe, IPHUHLHI
OTHOCHUTEIIBHOCTH DWHINTEHHA.

OTHOCHTENBHOCTH OJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHH U COKPAILEHUE JITUHBI.

DHEpPrusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
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CBs3b MACChI C SHEPTUEH U UMITYJILCOM PEJISITUBUCTCKON YaCTUIBI. DHEPTHUS MOKOSI.

Pa3nen 7. KBantoBasi pusuka
Tema 1. J1eMeHTbl KBAHTOBOI ONTUKHU
@otonbl. Popmyina [Tnanka cBsI3M 3HEPruM POTOHA C €r0 YACTOTOU. DHEPTHS K UMITYJIbC
dboToHa.
Otkpeitne u wucciaenoBanue Qororpdexra. Ombitei A.I'.  CromeroBa. 3aKOHBI
dotorddekra. YpaBuenue DitHmreitHa s hotodddekra. «KpacHas rpanuiia» Gorodddexra.
JaBnenne cBera. OnwiTel [1.H. JIeOGenena.
XUMHUYECKOE ICMCTBHUE CBETA.
TexHuyeckue YCTpPOHCTBA M TMPAKTUYECKOE MpHUMEHEHHE: (HOTOIIEeMEHT, (OTOAATUHK,
COJIHEYHast 6aTtapest, CBETOIHO.
JdemMoHcTpanuu
—  @oro3ddeKT Ha YCTAaHOBKE C IMHKOBOU TUIACTUHOM.
— MHccnenoanue 3akoHOB BHeNHETO GoTod(dekra.
— Cseroauon.
— Conneynas Gatapes.
Tema 2. CTpoeHue aTroma
Mopenb aroma Tomcona. Onwitel Pesepdopaa mo paccessHuto o-vactui. [lnanerapHas
mozenb atoma. [loctymarel bopa. U3nydyenue u mornomenrne GoTOHOB MPHU MEPEX0Jie aToMa ¢
OJHOTO YpOBHS SHEpruM Ha Jpyrod. Bupasl cnektpoB. CHekTp ypOBHEH 53HEPrHM aroma
BOZOpPOJA.
BosiHoBbI€ cBolicTBa yacTull. Bomubl ne bpoinsa. KopnyckyaspHO-BOTHOBOW 1yalu3M.
CrioHTaHHOE U BBIHYKJEHHOE U3JIyUYEHUE.
TexHudeckue yCTpOMCTBA U IPAKTHUYECKOE IPUMEHEHHUE: CIEKTPaJIbHbIM aHAJIN3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBI KOMITBIOTED.
JdeMoHcTpanuu
— Mogpens onsita Pezepdopaa.
— Omnpenenenue AIUHBI BOJIHBI JIa3epa.
— Habnronenue MMHERYATHIX CIEKTPOB U3ITYUCHUSI.
— Jlazep.
Ydennyeckuii IKCIIepUMEHT, 1a00paTopHbIe padoThI
— Habmronenue TMHERYATOrO CIEKTpA.
Tema 3. ATomMHOe siAPO
DKCHEPUMEHThI,  JOKAa3bIBAIOIIME  CIOXHOCTb  CTpoeHHs  siapa.  OTKpbITHE
paauoaktuBHOCTH. ONBITEI Pe3epdopaa mo onpeneneHnio cocTaBa paguoaKTUBHOTO U3TyYSHUS.
CsaoiicTBa anbda-, 6eta-, raMma-u3inydeHus. BiusHue paanoakTUBHOCTH Ha KUBbIE OPraHU3MBI.
OtkpeiTHE TIpoTOHAa M HelTpoHa. Hykmonuas momens smapa ['eizenOepra—lBaneHko.
3apsn sapa. MaccoBoe uucio siapa. M30Tonsbl.
Anbda-pacnag. DIEKTPOHHBIN W MO3UTPOHHBIN OeTa-pacman. ['amMmMma-usnydenue. 3aKoH
pPaauoaKTUBHOTO pacraja.
DHeprus CBs3U HYKJIOHOB B sifipe. SnepHbie cuibl. JlegekT Macchl spa.
SAnepHsle peakuuu. JleneHue U CUHTES SIED.
Snepubiii peaktop. TepmosimepHsiii cunHTe3. [IpobmemMbl W MEPCHEKTUBBI  SAACPHOM
SHEPIreTUKU. DKOJIOTUYECKHE ACTIEKTHI SIIEPHON SHEPTETUKH.
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DinieMeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA.
MeTobl HaOIOACHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.
®dynnameHTaIbHBIE B3auMoAeHcTBUSA. EAMHCTBO (hr3nyeckoil KapTUHBI MHUpA.
TexHudeckue yCTpOHCTBAa U NPAKTHUYECKOE IMPUMEHEHHUE: JTO3UMETp, Kamepa Buibcona,
SJIEPHBINA PeakTop, aTOMHast boMoOa.
JdemoHcTpaumuu
— Cu€TunK HOHU3UPYIOLIUX YACTHII.
Ydenunyeckuii IKCIIepUMeEHT, 1a00opaTopHbie padoThI
— MHccenenoBanue TpeKoB yacTull (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DieMeHTBI ACTPOHOMMH U ACTPO(PU3UKH

Otanbl  pa3BUTUS  acTpoHOMHUHU. [IpuKianmHOe W MHUPOBO33PEHUECKOE 3HAYCHUE
ACTPOHOMHUH.

Bun 3Bé3anoro He6a. Co3Be3ausi, spkue 3BE3/bl, IJIAHETHI, UX BUIUMOE ABH)KECHHUE.
ConHeynas cucrtema.

Conuue. CosHeuHass akTUBHOCTh. Mctounuwk sHepruu CosHIIA W 3BE3A. 3BE3MABI, HMX
OCHOBHBIE XapaKTePUCTUKHU. JluarpaMma «CIEKTpaJbHBIA KJlacC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM MOCHEA0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JUIsl 3BE3/ TJIaBHOM
MOCJIeIOBaTeIbHOCTH. BHyTpenHee cTpoeHue 3BE3A. CoBpeMEHHBIE MPEACTABICHUS O
MPOUCXOKACHUH U 3BoJonnK COJIHIIA U 3BE3]T. DTaIlbl )KU3HU 3BE3]I.

Muneunsiii [lyte — Hama ['anaktuka. [lonoxenue m nuxenue CosHia B ['anakTuke.
Tunel ranakTuk. PaguoranakTuku v kBa3apsl. YHEpHBIE IBIPHI B SAPAX TAITAKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon Xa006sa. PasOeranme ramaktuk. Teopus

Bosbiioro B3peiBa. PemukToBOE M3NTy4eHUE.

MacmtabHas cTpykTypa Beenennoii. Meraranaktuka.

Hepeménusie npo0i1eMbl aCTpOHOMUH.

Y4yennueckue Ha0II0AeHNS

— Habnionenus HeBOOPYXEHHBIM II1a30M C UCIOJIB30BAaHUEM KOMIBIOTEPHBIX MPUIIOKEHUI

JUTSL OTIPEIENICHUsI TIOJIOKEHUsI HEOEeCHBIX OOBEKTOB HAa KOHKPETHYIO J1aTy: OCHOBHBIE

co3Be3ausi CeBEpHOro MOMYyLIApHs U SIPKUE 3BE3/IBI.

— Hab6monenus B reneckon Jlynsl, mmaner, Maeunoro [lyru.
Oo6o0maromniee noBTOpeHNue

Ponp Qu3uku M acTpoHOMHHM B SKOHOMHYECKOH, TEXHOJIOTUYECKOW, COIHMAIBLHOU H
ITHUYECKON cdepax [eATEIbHOCTH 4YeNOBeKa, POJIb M MECTO (U3MKH H acTPOHOMHH B
COBPEMEHHOM HayuyHOW KapTHHE MHpa, pojb (U3UYECKO Teopun B (GopMuUpOBaHUH
MPEACTABICHUH 0 PU3NUECKON KapTUHE MHUPA, MECTO (PU3UICCKON KapTUHBI MUPA B OOIIEM PIAY
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX IPEICTABICHUN O IPUPOE.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usukm 06a30Boro ypoBHs B 11 Kiacce ocymiecTBiseTcs ¢ y4ETOM
COJICPKATENBHBIX MEXKIIPEAMETHBIX CBS3€H C KypcaMH MAaTeMaTHKH, OWOJIOTHH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

— MexnpeamMeTHble MOHATHS, CBSI3aHHBIE C M3YYEHHEM METOJOB HAay4YHOrO IMO3HAHHUS:

SIBJICHHE, HAYYHBIA (akT, TUTIOTE3a, (U3MYecKasi BEeIMYMNHA, 3aKOH, TCOPHs, HAOJIIOICHHE,

HKCIIEPUMEHT, MOJCIIUPOBAHUE, MOJIEIb, U3MEPEHHE.

— MaremaTuka: pelieHre CUCTeMbl ypaBHEHHUH, TPUTOHOMETpUYECKUE (PYHKIHUU: CHHYC,
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KOCHUHYC, TaHI'€HC, KOTAaHT€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO, BEKTOPBI U
UX IPOEKLHMU Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTAPHBIX
(GyHKUNH, TPU3HAKU TOA0OUS TPEYTrOJbHUKOB, OTPEICICHUE TUIOIAAN TUIOCKUX QUTyp U
o0BEMa Tel.

BuoJiorus: snekTpuYecKue SBIEHUS B XKUBOW HPUPOJE, KoneOaTeabHbIC JBUKCHHS B
JKUBOU IIPUPOJIE, ONITUYECKUE SBICHUS B )KMBOU IPUPOJE, NEUCTBUE paJualii Ha KUBBIC
OpraHU3MBlI.

XHMHA: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPHABIX Tell,
MeXaHU3MbI 00Pa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIIEKTPAJIbHBINA aHAJIH3.
I'eorpadusi: MarHUTHBIC TIOJIFOCA 3EMITH, 3QJIC)KU MAarHUTHBIX pyaA, (OTOCHEMKA 3eMHON
IIOBEPXHOCTH, NPEJCKA3aHNE 3€MIICTPSCEHUMN.

Texnonorus: JUHUM  DJIEKTpoIepenad, TeHEpaTop IIEPEMEHHOT O TOKa,
JNEKTPOABUIAaTENb, MHAYKIIMOHHAS 11€4b, Palap, paguoNpUEMHUK, TEICBU30D, aHTCHHA,
tenedon, CBU-nieus, MpOeKIIMOHHBIN anmapar, BOJJOKOHHAsI ONITHKA, COJIHEUHAst OaTapes.
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MJMIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS INPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

OcBoenne ydyeOHoro mpenvera «Dus3mka» Ha ypoOBHE CpeaHEro o0Imero odpazoBaHUs
(6a30BBI  ypOBEHB) MIOJDKHO  OOECMEYHTHh  JOCTHXKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
METamnpeIMETHBIX U MPEAMETHBIX 00pa30BaTEeNbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JlnuHOCTHBIE pe3ynbTaThl OCBOEHUSI yueOHOro mpenmMera «®dusmka» AOIHKHBI OTpaxarhb
TOTOBHOCTb M CITOCOOHOCTh O0YyYaroIMXCs PYKOBOJICTBOBATHCS CHOPMUPOBAHHOW BHYTPEHHEH
NO3UIMEN JMYHOCTH, CHCTEMOM ILIEHHOCTHBIX OpPHMEHTAllMi, ITO3UTUBHBIX BHYTPEHHMX
yOeXIeHUI, COOTBETCTBYIOIIUX TPAJUIMOHHBIM IICHHOCTSAM POCCHICKOro  0oOIIecTBa,
pacIIMpeHUe KU3HEHHOTO OMNbITAa M OIBbITa JEATENIBHOCTH B IPOLECCE peaM3allMi OCHOBHBIX
HaIpaBJICHU!N BOCIIUTATENIBHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:
1) rpa:knaHCcKOro BOCIIMTAHUSA:

— c(opMHUPOBAaHHOCTh TPAXIAHCKOW TMO3MLIUH OOy4aromerocs Kak aKTHMBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 00IIEeCTBa;

— TPUHATHE TPAAUIMOHHBIX OOIEYEIOBEUYECKHX T'YMAHHCTUYECKUX U JIEMOKPATUYECKUX
IICHHOCTEH;

— TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpecax IpakIaHCKOTO OOIIEeCTBa,
y4acTBOBATh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

— YMEHHE B3aMMOJIECHCTBOBaTh C COLUUAJIbHBIMU HWHCTUTYTAMH B COOTBETCTBUHU C HX
GYHKIUSAMHI U Ha3HAYEHUEM;

— TOTOBHOCTb K T'YMaHUTapHOU U BOJOHTEPCKOM NEATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

— chOPMUPOBAHHOCTH POCCHICKOM T'PaKTAHCKOW UACHTUYHOCTH, TATPUOTHU3MA;

— IICHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, IOCTHMKEHMSIM POCCHUHCKUX
yu€HBIX B 007acTH (PU3UKU U TEXHUKE;

3) AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

— chOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

— CHOCOOHOCTH OLIEHMBATh CUTYAlMIO U MPUHUMATh OCO3HAHHbBIE PEIICHUS, OPUEHTUPYSCh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YHCJIE B JEATEIBHOCTH YYEHOTO;

— OCO3HaHHWE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUHMBOIO OYAyLIero;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS:

— DCTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOUasi 3CTETUKY HAyYHOTO TBOPUYECTBA, IPUCYILETO

bu3HIEeCcKOil HayKe;
5) TpynoBOro BocnuTaHMs:

— HHTEpeC K pa3Iu4yHbIM cdepam Npo(ecCHOHATBHON JAEATENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKON M TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp Oymymiei
npodeccuu 1 peanu3oBbIBaTh COOCTBEHHbBIE KU3HEHHbBIE TUIAHBI;

— TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BaHUIO B 00JacTH (PU3UKU Ha
MPOTSKEHUU BCEU KU3HU,

6) IK0JI0rM4ecKOro BOCIIMTAHUSA:

—  c(opMHUPOBAaHHOCTh 3KOJOTMYECKON KYJIBTYPBI, OCO3HAaHUE TIJIOOATBHOTO XapakTepa

HKOJIOTHYECKUX MPOOIIeM;
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IIJIAHUPOBAHUE U OCYILECTBIICHUE IECUCTBUI B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHUs
1eyield yCTOMYMBOrO pa3BUTHA YETIOBEUECTBA;

pacUIMpeHUe ONbITa JACATENBHOCTH HKOJIOTMYECKOM HANPABICHHOCTH HAa OCHOBE
UMeoIUXcs 3HaHui 1o usuke;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3HUECKON HAYKH;

0CO3HAHME [IEHHOCTH HAyYHOH AEATEIbHOCTH, TOTOBHOCTh B IpoIlecce U3ydeHUs (HU3NKH
OCYILECTBIISATh MPOEKTHYIO M HMCCIENOBATEIbCKYIO NEATEIIbHOCTh MHIMBHIYalbHO U B
rpymnre.

METANPEAMETHBIE PE3YJIbTATHI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe efiCTBUS

ba3oBble Jlornyeckue 1ecTBUA:

CaMOCTOSITENILHO (OPMYITUPOBaTh M aKTyaIM3UPOBATh MPOOIEMY, paccMaTpuBaTh e€
BCECTOPOHHE;

OTIpEeeNATh LEeNH AeSTeIbHOCTH, 3aJaBaTh MapaMeTphl U KPUTEPUH UX TOCTHKEHUS;
BBISBJISITH 3aKOHOMEPHOCTH W TMPOTHBOPEYHS B pacCMaTpUBAEMbIX (DU3HMUECKHUX
SBJICHUSX;

pazpabarbiBaTh IUIAaH pEIICHHWs MpoOJeMbl C Y4E€TOM aHalu3a UMEIONIUXCS
MaTepuaIbHbIX U HEMaTEePUAIBbHBIX PECYPCOB;

BHOCHTHh KOPPEKTHBHI B JESITEIHHOCTH, OIEHUBATH COOTBETCTBUE PE3YNIHTATOB IETISM,
OLICHUBATh PUCKU MOCJEACTBUN JESTENbHOCTH;

KOOPJAMHHUPOBATh W BBHIMOJIHATH pPAa0OTy B YCIOBUSAX pPEATbHOTO, BHUPTYaTbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH )KU3HEHHBIX TPOOIIEM.

ba3soBble ucciienoBare/bCKie AeHCTBUA:

BJIa/IETh HAyYHOW TEPMHUHOJIOTHEH, KITIOYEBBIMU MOHATHUAMU U METoJaMu (U3HYECKOI
HayKH;

BJIa/IETh HAaBbIKAMU Yy4e€OHO-MCCIIEIOBATENbCKON U MPOEKTHOMN AESITeIbHOCTH B 00JIacTH
(bu3HKH, CTOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TIOUCKY METOJIOB PELICHUS
3aja4 (PU3NUECKOro coNlepKaHus, IPUMEHEHHUIO Pa3IMYHbIX METOJOB ITO3HAHUS;

BJAQ/IETh BUJAMH JESATEIBHOCTH IO TMOJYyYEHUIO HOBOTO 3HAHUS, €r0 MHTEpIpETaluH,
npeoOpa3oBaHUI0 U MPUMEHEHHIO B PA3IMYHBIX YYEOHBIX CUTYyalUsX, B TOM YUCIE MPU
CO3JIJaHWHU Y4EOHBIX MPOEKTOB B 00J1acTH (PU3UKH;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBA3M M AaKTyaJlM3UpOBaTh 3a/ady, BBIIBUTaTh
TUNoTe3y e€ pelleHus, HaXOAUTh apryMEHTBI JJIsl JOKa3aTeIbCTBA CBOMX YTBEPKIACHUI,
3aJjaBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS;

AHATM3UPOBATh TONYYEHHBIE B XOJE peUICHHs 3a7aud Pe3ydbTaThl, KPUTUIECKHU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBHUSX;

CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIC 33aa4d B 00Pa30BATEIBHONU ACSITETHLHOCTH, B
TOM YHUCJIE TIPU U3yYCHUHN (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

YMETb NEPEHOCUTH 3HaHUS MO (PU3MKE B IPAKTHUUECKYIO 001aCTh KU3HEAEATEIbHOCTH;
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YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00acTei;

BBIIBUT'aTh HOBBIC UACHU, IPCJIaraTb OpUIrnHAJIbHBIC MOAXOAbI U PCIICHUS

CTaBUTh MPOOJIEMBI U 33]]a4H, JOMyCKAIOIINE albTePHATUBHBIC PEILICHUS.

Padorta ¢ undopmanmeii:

BJIa/IETh HaBBIKAMH MOJIy4eHUs WH(GOpMalUU GU3NYECKOTO CONEPIKaHUS U3 UCTOUYHUKOB
Pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATH IOUCK, aHalU3, CHUCTEMAaTH3alUI0 U
UHTEpIpeTannio HHPOPMALUU Pa3IHYHBIX BUJOB U (OPM IpE/ICTaBICHHS;

OLICHUBATh JOCTOBEPHOCTh HHPOPMAIIHH;

HCIIOJIB30BATh CpPCACTBA I/IH(bOpMaI_[I/IOHHBIX U KOMMYHHUKAITHOHHBIX TEXHOJIOTUHA B
pelIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPTaHU3AIMOHHBIX 33]1a4 C COOII0ACHUEM
TpeOOBaHUI HPrOHOMHKH, TEXHHKH OE30MacHOCTH, TUTHUEHBI, PECcypcocOEpeKeHHUs,
MIPABOBBIX U ATUYECKUX HOPM, HOPM HH(DOPMALIMOHHON 6€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MYECKOTO COJACP)KAaHUS B PA3IUYHBIX (opMmMaTax Cc Y4ETOM
Ha3Ha4YeHWs WHPOPMAIMK W IEJICBOW ayJAUTOPUH, BBIOMpas ONTUMAIbHYIO (OpMy
MPEJICTABICHUS U BU3yaTH3aIiH.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

OCYILECTBIIATh OOIEHHE HA YPOKax (PU3UKKU U BO BHEYPOUHOH JIE€ATEIbHOCTH;
pacro3HaBaTh MPEINOChUTKA KOHPIUKTHBIX CUTYAIIMH U CMST4aTh KOH(IUKTHI;
pa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB;

IIOHUMAaTh U UCIIOJIb30BaTh IPEUMYILECTBA KOMAHIHOW U MHUBUYaJIbHON pabOThI;
BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX NCHCTBUU ¢ y4€TOM OOIIMX HMHTEPECOB, U
BO3MO>KHOCTEM Ka)KJIOT0 4JICHA KOJUIEKTHBA;

IPUHUMATh LEIM COBMECTHOW JESATEIILHOCTH, OpPraHU30BBIBATH U KOOPAMHUPOBATH
JIEUCTBUA MO €€ JOCTHXKEHUIO: COCTABJIATH IUIaH ACUCTBUM, pacCOpeaesITh POJIH C Y4ETOM
MHEHHUH YJaCTHUKOB, 00CYAaTh PE3yJIbTaThl COBMECTHOI paboThI;

OLIGHUBATh KaueCTBO CBOETO BKJIAJA U KAXJI0TO YUaCTHHKA KOMaH/bI B OOIUI pe3yapTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTb HOBBIE MPOEKTHI, OLICHUBATh WJEH C MO3ULMU HOBHU3HBI, OPUTHHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIAATh TO3UTHBHOE CTPATETHYECKOE IOBEACHHE B PA3JIMYHBIX CHUTYaLHsX,
IPOSIBJIATH TBOPUYECTBO U BOOOpAKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe eiicTBUS

Camoopranu3anus:

CaMOCTOSITEJIbHO OCYHIECTBJIATh IO3HABATEIbHYIO NIEATEIBHOCTh B 00JacTU (DU3MKHU U
ACTPOHOMMH, BBISBIIATH IIPOOJIEMBI, CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 33/1auH;
CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEIICHUs pacu€THBIX M KA4eCTBEHHBIX 3ajad, IJIaH
BBITIOJIHEHUS TPAKTHUECKOW paboThl ¢ y4€TOM HMEIOIIUXCS PECypCcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHU;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsATh paMK1 y4eOHOTo IpeMeTa Ha OCHOBE JIMYHBIX MPEATNIOYTEHHIA;

JienaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBAThH €ro, Oparh Ha ceOs OTBETCTBEHHOCTH 32
peleHue;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;
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CHocoOCTBOBaTh (HOPMHUPOBAHUIO U MPOSBICHUIO HPYIUIMH B o0nactu (QU3MKH,
MTOCTOSTHHO TTOBBITIATh CBOM 00pa30BaTeIbHbIN M KyJbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHTH KOPPEKTHBBI B JIESATEIBHOCTh, OIEHUBATH
COOTBETCTBUE PE3Y/IbTATOB LEJSIM;

BJIQJICTh HAaBBIKAMH TO3HABATEIBHONH pe(pICKCUU KaK OCO3HAHHUS COBEPIIAEMBIX
JEHCTBUM U MBICIUTENBHBIX IIPOLECCOB, UX PE3YyIbTaTOB U OCHOBAHMIA;

UCIIOJIb30BaTh MPUEMBI peIEeKCHUH TSl OLICHKH CUTYaIH, BEIOOpa BEPHOT'O PEIICHUS;
YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEHICHHUS 110 UX CHIKEHUIO,
IMPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;
NpUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA,;

IMPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;
pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B nporecce nocTHKEHUST TMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPaMMBbI MO (QHU3UKE
JUIS YPOBHSI CPEIHETrO OO0IIero oOpa3oBaHUs Yy OOYYaIOMIMXCS COBEPIICHCTBYETCS
SMOILIMOHAIBHBIA HMHTEJUIEKT, MPEANnoiaralomuil cOpMUPOBAHHOCTh: CaMOCO3HAHUS,
BKJIIOUYAIOLIETO CHOCOOHOCTh TMOHUMAaTh CBOE SMOIMOHAIBHOE COCTOSIHUE, BHJIETh
HaIpaBJICHUS Pa3BUTHS COOCTBEHHON dYMOITMOHAIBHOU c(hepbl, OBITH YBEPEHHBIM B ceOe;
caMOperyJIupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJIb, YMEHHE NPUHUMATD
OTBETCTBEHHOCTbH 32 CBOE MOBEJEHUE, CIOCOOHOCTh a/IallTUPOBATHCA K AMOLIMOHAIBHBIM
M3MEHEHUSM U MPOSBISATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHMBAllMM, BKJIIOYAIOLIEH CTPEMIIEHHE K JOCTH)KEHUIO LIEIH U YCIEXY,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHUE ACHCTBOBATDH, UCXOS U3 CBOUX BO3MOXKHOCTEH;
HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIMOHAIBHOE COCTOSIHUE IPYTHUX,
YUUTHIBaTh €ro IMpPH OCYIIECTBICHUU OOLIEHUS, CHOCOOHOCTh K COYYBCTBHIO U
COTIEPEKUBAHUIO;

COLMAJIbHBIX HaBBIKOB, BKJIIOUAIOLIMX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHHUS C APYTUMH
JIOAbMH, 3a00TUTHCS, IPOSIBIISITh HHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

INPEJIMETHBIE PE3YJIBTATbBI

K xonimy obydenus B 10 kjacce mpeaMeTHBIC Pe3yJabTaThl HA 0a30BOM YPOBHE JIOJKHBI

OTpaXkaTh CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHHM

JEMOHCTPHUPOBATh Ha MPUMEPAX POJIb U MecTO (PU3UKU B (POPMHUPOBAHUM COBPEMEHHOM
HAay4yHOW KapTHHBI MHUpa, B Pa3BUTUM COBPEMEHHOW TEXHUKM M TEXHOJIOTMH, B
MPAKTUYECKOU eI TETbHOCTH JIIOIEH;

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS M3YYEHHBIX (U3MUECKUX MOjeNeil: MaTepuaibHas
TOYKa, MHEpIHalbHAsg cucTeMa OTcuéTa, aOCOJIIOTHO TBEPAOE TENO, WACATbHBIA ras,
MOJIETIN CTPOEHUS ra3oB, KHUAKOCTEH U TBEPIABIX TEJN, TOUCUHBIM AJIEKTPUUYECKUN 3aps]
IpU pelieHrnn GU3NIecKux 3a/1ay;

pacrio3HaBaTh (pu3nyeckue SBICHUS (MPOIECChI) U OOBSACHATh MX HA OCHOBE 3aKOHOB
MEXaHUKH,  MOJEKYJISpHO-KMHETUYECKOW  TEOpUHM  CTPOEHUs  BeulecTBa U
JMEKTPOAMHAMUKHN: PABHOMEPHOE M PABHOYCKOPEHHOE MPSAMOJIMHENHHOE MABM)KEHHUE,
CBOOOJHOE MAaJCHUE TEJ, BUKEHHE MO OKPY)KHOCTH, WHEPLUs, B3aUMOACUCTBUE TeT,
muddy3us, OpoOyHOBCKOE IBM)KEHUE, CTPOCHHE JKUAKOCTEH M TBEPABIX TN, U3MEHEHUE
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00béMa Ten TpW HarpeBaHWHM (OXJIAXKICHWH), TEIUIOBOE pPABHOBECHE, HCIApEHHE,
KOHJCHCAIINS, TUIABJICHUE, KPUCTAIUIN3AIUS, KUTICHHE, BIAKHOCTh BO3/TyXa, MOBBIIICHUE
JABJICHUS Ta3a MPH €r0 HAarpeBaHWM B 3aKPBITOM COCYJE, CBSI3b MEXKAY IMapameTpamMu
COCTOSIHUS Ta3a B U30IPOLIECCAX, FIEKTPU3ALMS TEJl, B3aUMOJICHCTBIE 3aps/I0B;
ONKCHIBATh MEXaHUUYECKOE ABMKEHME, UCIOJNIb3Yys (PU3NUYEeCcKHe BEIMYMHBL: KOOPAMHATA,
NnyTh, NEpeMeIIeHHe, CKOpPOCTb, YCKOpEHHe, Macca Tejla, CHIa, UMIYJIbC Tea,
KMHETUYECKasl SHEPTHUs, MOTEHIINAIbHAS YHEPTHsl, MEXaHUUYeCKasl padoTa, MexaHu4IecKas
MOIIIHOCTbH; MPH OMHCAHUU TPABHIBLHO TPAKTOBATH (DPM3MUECKUN CMBICT HUCTOIB3YEMBIX
BEJIMYMH, UX O0O3HAUYEHHUs M EIUHUIIbI, HaXOAUTh (OPMYIIbI, CBA3BIBAIOIINE JaHHYIO
bu3nYEeCKyI0 BEIMYUHY C APYTUMHU BEIMYNHAMU;
OMKCHIBATh W3YYCHHBIE TEIJIOBBIE CBOMCTBA TEN M TEIUIOBBIC SIBICHUS, HCIOIB3YS
dusznyecKkue BENTUYHMHBL: JABJICHHUE Ta3a, TeMIlepaTypa, CpeaHsss KHHETHUECKas dYHEPTHUs
XAO0TUYECKOTO  JBMKEHHMSI MOJIEKYN, CpEJHEKBaJIpaTU4yHasi CKOPOCTb  MOJIEKYII,
KOJMYECTBO TEIIOTHI, BHYTPEHHSISI JHEprus, padbora ra3a, Kod((HUIMEHT IMOJIE3HOTO
JEICTBUS TEIJIOBOIO ABUTATENs; MPU ONKCAHUHU TMPABUIBHO TPAKTOBATh (U3UYECKUIN
CMBICJT HCHOJb3YEMbIX BEIMYMH, UX OOO3HAYEHUS U E€AMHHULIBI, HAXOIUTh (HOPMYIIbI,
CBSI3BIBAIOIINE TAHHYIO (PU3MUECKYIO BEIMUUHY C APYTUMU BEIHUUHAM;
ONKCHIBATh M3yYEHHBIE AJIEKTPUUYECKHE CBOMCTBA BEIIECTBA M JJEKTPUUECKUE SBICHUS
(mpotiecchl), UCTONIBb3Y (PU3NYECKUE BEIMUMHBI: 3JIEKTPUUECKUM 3apsij, dIEKTPUUECKOe
noJjie, HampsDKEHHOCTh TIOJS,, TMOTEHIMAN, Pa3HOCTh IMOTCHIMAJIOB, TPU OMUCAHUU
MPABIJILHO TPAKTOBATh (PU3UYECKHUI CMBICT UCTIONB3YEMBIX BEITUYHH, UX 0003HAYCHHS U
€MHMIIBI; YKa3bIBaTh (DOPMYJBI, CBS3BIBAIOIINE JaHHYIO (DH3UYECKYIO BEIHUYUHY C
JIPYTUMH BETUYHMHAMU,
AHATM3UPOBATh (PM3MUECKUE TMPOILIECCHl W SBJICHUS, HCIONB3ysd (PU3NYECKUE 3aKOHBI U
NPUHUUIBL: 3aKOH BcemupHoro tsrorenus, [, II u III 3akonsl Herorona, 3akoH
COXpPAHECHHUSI MEXAaHWYECKOW JHEPruH, 3aKOH COXPAHEHHUS HWMITYJIbCa, TMPUHIUI
CYNMEpPHO3UIIMK CHJI, TPHUHIMII PABHOMNPABUS HHEPIHUAIBHBIX CHCTEM OTCU&Ta,
MOJIEKYJISIPHO-KUHETHUECKYI0 TEOPUIO CTPOEHHUS BELIECTBAa, Ta30BbIE 3aKOHbBI, CBS3b
CpelIHEeW KWHETHMYECKOW SHEPruu TEIJIOBOTO JBHKEHHUS MOJEKYJI C aOCOTIOTHOU
TEMIEPaTypoil, MepBbI 3aKOH TEPMOIAMHAMMKH, 3aKOH COXPAaHEHHUS 3JIEKTPUUYECKOTO
3apsiaa, 3akoH KynoHa, mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAXKCHHE U YCIOBHS (TPaHUIIbI, 00J1aCTH) TPUMEHUMOCTH,
OOBSCHATH OCHOBHBIE TPUHIMUMBI JCHCTBHS MAaIUH, NPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB; pa3ianyaTh YCIOBHS HMX OE30MaCHOTO HCIIONb30BaHHUS B IOBCEIHEBHOMN
KU3HU;
BBIMOJHATh AKCHEPUMEHTHI 10 HUCCIEIOBAHHUIO (U3NYECKUX SIBJICHUM U MPOLIECCOB C
UCIIOJIb30BAaHUEM TMPSMBIX, M KOCBEHHBIX HM3MEpEHUH, Mpu 3TOM (HOPMYIHPOBAThH
npoOnemMy/3agadyy W THUIOTE3y YYEOHOro OHKCIIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHUS, TPOBOAUTH ONBIT U (JOPMYITUPOBATEH BHIBO/IBI,
OCYIIECTBIISITh NpsIMblE U KOCBEHHBbIE H3MEpEHUs (U3NYECKUX BEJIUYMH, MPH 3TOM
BbIOMpaTh ONTUMAIbHBIA CHOCOO H3MEpEeHUss U UCIOJIb30BaTh W3BECTHBIE METOJIbI
OLICHKH ITOIPEIIHOCTEN U3MEPEHU;
UCCIIEIOBATh 3aBUCHMOCTH MEXIy (PU3NYECKUMHU BEIUYMHAMU C HCIOJIb30BAaHUEM
IOPSIMBIX M3MEPEHUI, IPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YyJIbTAThI
MOJIyYEHHOW 3aBUCUMOCTU (PU3MUECKHX BEJIMYMH B BHJE TAaOMUI U TpaduKOB, AeNaTh
21



BBIBO/JIbI 110 pe3yJIbTaTaM MCCIETOBaHMUS;

— co0moaath mpaBuia OE30MacHOTO TPyAa MpU IMPOBEIECHUU HCCIEIOBaHUI B pamKax
yu4eOHOr0 3KCHEPUMEHTa, y4eOHO-UCCIIEJOBATENLCKON U TMPOEKTHOU NEATENbHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEIbHBIX YCTPONUCTB U J1aOOpaTOPHOTo 000PYAOBAHMUS;

— pewmwaTrh pacu€THbIE 3aJauyud C SIBHO 3aJaHHOM (HU3UUYECKOW MOJENbl0, HCIOIb3Ys
¢usnyeckue 3aKOHbl W TMPUHIUIBL, Ha OCHOBE aHAIMW3a YCIOBUS 3aJauyd BbIOMpATh
(U3UYECKYIO MOJIENb, BBIACIATh (DU3NUECKUE BETUIHHBI U (DOPMYJIIbI, HEOOXOAMMBIC JIJIst
e pelmieHusi, NMPOBOAUTH PACUEThl U OLIEHUBATH PEATLHOCTh MOJYYEHHOTO 3HAYCHHS
(bU3UYECKOI BETMYNHBL;

— pewaTh Ka4eCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTHUECKHU HEMPOTUBOPEUUBYIO LETIOUYKY
paccyXJeHHil ¢ Omopoll Ha HU3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (pU3nUecKue
SIBJICHUS,

— WUCHOJB30BaTh MpPU pElIEHUH Y4YeOHbIX 3a/ad COBpPEMEHHble HH(POPMAIMOHHbBIE
TEXHOJOTHUH [UIsl TOHWCKAa, CTPYKTYpPUPOBAHMS, HWHTEpPIPETAllUd U TPEACTaBICHUS
y4eOHOI 1 Hay4YHO-TIOMYJIIpHON WH(pOpPMAIUU, TOTYYSHHON U3 PA3IUYHbIX UCTOYHUKOB,
KPUTHYECKH aHATN3UPOBAThH MOIy4aeMyr0 HHPOPMAIIHIO;

— TPUBOJUTH MPUMEPHI BKJIaJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, OOBSICHEHHE TMPOIECCOB OKPYXKAIOUIETO MHpa, B pPa3BUTUE TEXHUKH U
TEXHOJIOTHI;

— UCHOJb30BaTh TEOPETHYECKHE 3HaHUS 10 (U3UKE B TOBCEAHEBHOM JKU3HU JUIS
obecrieueHuss 0€30MacHOCTH TpH  OOpalmeHuH ¢ TOpubopaMud W TEXHUYCCKUMHU
YCTPOMCTBAMHM, Ui COXPAHEHHsS 370POBbS U COOJIIOJCHHS HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYXKAIOLIEN CPENE;

— paboraTth B TpyMNIE C BBINOJIHEHUEM pPA3JIMYHBIX COLUAIBHBIX pPOJEH, IMIaHUPOBAThH
paboTy Tpynmbl, palUMOHANBHO paclpeAeisiTh OO0S3aHHOCTH W  IUJIAHUPOBATH
JESATENIbHOCTh B HECTAHIAPTHBIX CUTYallUAX, aJleKBAaTHO OIEHUBATh BKJIAJl KAXKIOTO W3
YYaCTHUKOB TPYIIIEI B PEIICHUE pacCMaTpUBAEMOil MPOOIEMBI.

K xonmy obyuenus B 11 kiacce mpeaMeTHble pe3ylbTaThl HA 6a30BOM YPOBHE JOJKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHHM:

— JIEMOHCTPUPOBATh HA MPUMEPAX POJb U MECTO (U3UKU B (POPMHUPOBAHUU COBPEMEHHOU
HAay4YHOM KApTUHBI MHpPA, B DPa3BUTUU COBPEMEHHOW TEXHUKM U TEXHOJOTHUH, B
IPAaKTUYECKON JAEATEIBHOCTH JIIOJIeH, LeJTOCTHOCTh U €AMHCTBO (PU3MUECKONW KapTHHBI
MUpa;

— YYWTBHIBaTh TPAHUIBl TNPUMEHEHUS HW3YYEHHBIX (UIUUYECKUX MOJeNeil: TOYeuHbIH
IIEKTPUYECKUI 3apsf, JIyd CBETA, TOUEUHBIM MCTOYHMK CBETA, SJEpHAs MOJENb aToMma,
HYKJIOHHAs1 MOZIEJIb ATOMHOT0 si/ipa IpH pelieHUH GU3NYECKUX 3a/1a4;

— pacmno3HaBaTh (U3MUECKUE SBICHUSA (IPOIECCHl) U OOBICHATH UX HA OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN M KBAHTOBOM (HM3UKHU: S3JEKTPUYECKas MPOBOIUMOCTb, TEIJIOBOE,
CBETOBOE, XHMHUYECKOE, MarHUTHOE JEeHCTBHA TOKA, B3aUMOJECHCTBUE MAarHuUTOB,
9JIEKTPOMArHuTHasE UHIAYKLUS, JEHCTBHME MAarHUTHOTO IOJI HAa NMPOBOAHUK C TOKOM H
JBWDKYILMICS 3apsa], DJEKTPOMAarHUTHbIE KoJe0aHWs U BOJIHBL, IPSAMOJIMHEIHOE
pacnpocTpaHeHHE CBETa, OTPAKEHHE, NpeoMIIeHHE, UHTeppepeHius, Audpakius u
NOJISIpU3alUsl CBETa, TUCIEPCHUS CBeTa, (orodiekTpuueckuil 3¢pdexr (poroapdexr),
CBETOBOE JaBJICHME, BO3HMKHOBEHHE JIMHEMUYaTOro CIEKTpa aToMa BOAOPOJa,
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€CTECTBEHHAs U UCKYCCTBEHHAs paJl0aKTUBHOCTb;
ONKCHIBATh M3yUCHHBIE CBOMCTBA BellecTBa (3JIEKTPUUECKHE, MAarHUTHBIE, ONITUYECKUE,
JNEKTPUYECKYIO TPOBOJUMOCTbh PA3UYHBIX CpPEA) U DIIEKTPOMATHUTHBIE SIBJICHUS
(Iportecchl), WCMONB3ysd (PU3NYECKHE BEIMYMHBI DJICKTPUUYECKUMA 3apsij, CHJIa TOKa,
IIEKTPUYECKOE HAIPSIKEHHE, DJIEKTPUUECKOE COIPOTUBIIECHHUE, PA3HOCTh MOTEHIHAJIOB,
AIIEKTPOABIDKYIIAs cujia, paboTa TOKa, MHAYKIHA MarHUTHOTO I0JIsA, CHila AMIiepa, cuia
JlopeHnia, MHAYKTUBHOCTh KaTyIIKH, YHEPrUsl 3JIEKTPUUYECKOIO M MarHUTHOIO IIOJIEH,
NepUOJI ¥ YacToTa KojieObaHuil B KoebaTeIbHOM KOHTYpE, 3apsiji U CHJIa TOKa B IpoLiecce
FapMOHMYECKHUX AJIEKTPOMArHUTHBIX KosieOaHUil, (OKyCHOE paccTosiHUE U ONTHYECKas
CHWJIa JIMH3BL, TIPU OMKCAHUU MPABUIBHO TPAKTOBATh (PU3NYECKUN CMBICI UCIOIB3YEMBIX
BEJIMYMH, UX O0O3HAUEHUS U EAMHHIIbI, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOLINE JTaHHYIO
buznYECKyI0 BEIMYUHY C APYTUMHU BEIMYHNHAMU;
ONKCHIBATh HM3YyUEHHBIE KBAaHTOBBIC SIBICHHUS U MPOLECCHl, HCHOIB3YS (PU3NUECKUE
BEJIMUMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETA, YHEPTHs
U UMIyJabsc (OTOHA, IEPUOJ TOTypaciajia, SHEPrsl CBA3H aTOMHBIX Si7iep, TPU OMUCAHUHT
MPAaBHJIbHO TPAKTOBATH (PU3UUYECKHUI CMBICT UCHIOIB3YEMBIX BEJIMYHUH, UX 0003HAYEHUS U
€IMHUIIBI, YKa3blBaTh (HOPMYJIbI, CBS3BIBAIOIIME MAHHYIO (M3UYECKYIO BEIHYUHY C
JPYTUMH BETMYMHAMHM, BEIYUCIATH 3HaUeHUE (PU3NYECKON BEIMUMHBI,
aHAIM3UPOBATh (DU3MUECKUE TMPOLIECCHl U SIBICHUS, UCIONb3yd (U3NYECKUE 3aKOHBI U
OPUHLMIBL 3aKOH OMma, 3aKOHBI IOCIEA0BAaTENbHOIO M NApajuIEIbHOTO COCIUHEHUS
IIPOBOJHUKOB, 3aKOH Jlkoyisa—JIeHna, 3aKOH JJIEKTPOMAarHUTHOM HWHIYKIUHU, 3aKOH
NPSIMOJIMHEMHOIO  pacHpOCTPAHEHUSI CBETA, 3aKOHbl OTPaKEHUS CBETA, 3aKOHBI
IpEJIOMIICHUS! CBeTa, ypaBHeHHe OHHIUTeHHa Uit dorodddekra, 3aKOH COXpaHEHHS
SHEPruM, 3aKOH COXPAHEHHUS UMITYJbCa, 3aKOH COXpPAHEHUS AJIEKTPUYECKOTO 3apsija,
3aKOH COXpaHEHHsI MacCOBOI'0 4HcCIia, MOCTyNaThl bopa, 3aKOH pajiMoakTUBHOTO pacraja,
OpU STOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHa, €ro MaTeMaTHYecKoe
BBIPOKEHHE U YCIIOBHS (TPaHUIIBI, 00JIACTH ) TPUMEHUMOCTH;
OIpPEAEIATh HANpaBICHUE BEKTOpAa MHIYKLIMU MarHUTHOIO MOJS MPOBOJHHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenna;
CTPOUTH M OIHCHIBATh N300pa’keHHe, CO3/1aBaeMOe INIOCKUM 3€PKaJIoM, TOHKOH JIMH30M;
BBITOJIHATH SKCIIEPHUMEHTHI MO HCCIICAOBAHUIO (U3UYECKUX SIBICHHH M TPOIECCOB C
UCIIOJIb30BAaHUEM TIPSMBIX, M KOCBEHHBIX M3MEpPEHMI: NpU 3TOM (HOpMyTupoBaTh
npoOiieMy/3ajaqy MW THUIOTE3y YYeOHOTO SKCIEPUMEHTa, COOUpATh YCTAaHOBKY W3
IPEI0KEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYIHPOBATH BHIBOIBI;
OCYILECTBIISITh TPSIMBbIE M KOCBEHHBbIC HM3MEpeHHs (PU3MYECKHX BEIWYHMH, IPU 3TOM
BBIOMpPATh ONTHUMAJBHBI CIIOCOO H3MEPEHHsST M MCIOJIB30BaTh H3BECTHBIC METOJIBI
OLICHKH ITOIPEIIHOCTEN U3MEPEHU;
UCCIIEIOBaTh 3aBUCHUMOCTH (PU3UYECKUX BEIMYMH C HCIIOJIB30BAaHMEM IPSIMBIX
U3MEPEHU: TpPU HTOM KOHCTPYMPOBATH YCTAHOBKY, (DUKCHUPOBATh pE3yIbTAThI
NOJYYCHHOM 3aBHCUMOCTH (DM3MYECKHUX BEIUYMH B BUAE TAOIHUIl W TpaduKoOB, JenaTh
BBIBO/JIbI 110 pP€3YJIbTaTaM UCCIIEIOBaHMS;
coOuoiaTh MpaBmiia OE30MaCHOTO TpyZa MpPU IMPOBEACHUU HCCIEIOBAaHHM B pamMKax
y4eOHOT0 AKCIEpUMEHTa, y4eOHO-MUCCIEN0BATEIbCKOM M TPOEKTHOW NEATENBHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1aO0paTopHOro 000pyIOBAHHUS;
pemaTh pacuy€THbIE 3aJaud C SBHO 3aJaHHOM (U3UYECKOM MOIENbI0, HCIONb3YS
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(¢u3nyeckrue 3aKOHbI M TNPHHLMIIBI, Ha OCHOBE aHaJM3a YCJIOBMs 3aJauyd BbIOMpATh
($U3NUECKyI0 MOJIEIb, BBIIEIATh (PU3MUECKUE BEIUYMHBI U (HOPMYIIBI, HEOOXOAUMBIE IS
e€ peuieHus, NPOBOAUTH PACUETHl U OLEHUBATh PEAJIbHOCTH IOJYYEHHOTO 3HAYECHUS
(bu3HYECKOI BETMYNHBL;

pelaTh KaueCTBEHHbIE 3aJjaud: BBICTPAUBATh JIOTHYECKU HENPOTUBOPEUUBYIO LIEMOUYKY
paccy)XJIeHHil C ONMopod Ha H3YYEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U (U3NYECKUE
SIBIICHMS,

UCNONb30BaTh IPH pPEIICHUMM Y4YeOHBIX 3a7ad COBPEMEHHble HH(POPMALUOHHBIE
TEXHOJOTHUM [UIsl IIOMCKAa, CTPYKTYpPUPOBAHMS, HWHTEPIPETALUU U IPEACTABICHUS
y4eOHOI U Hay4YHO-TIOMYJISIpHON WH(pOpPMAIUU, TOTYYSHHON U3 PA3IUYHbIX UCTOYHUKOB,
KPUTUYECKH aHAIM3UPOBATH MOIy4aeMylo HHPOPMAIIHIO;

OOBSCHATh MNPUHLUIBI ACHCTBUS MaIlUH, NPUOOPOB M TEXHUYECKUX YCTPOMCTB,
pa3nuyarh ycIoBUs UX O€30M1aCHOTO MCIIOJIb30BAaHM B TIOBCETHEBHOM JKU3HU;
IPUBOJUTH IPUMEPHI BKJIAZA POCCUICKUX U 3apyOekHBIX YUEHBIX-(DU3MKOB B pa3BUTHE
HayKd, B OOBSCHEHHE TIPOLIECCOB OKPYXKAIOIIETO0 MHpA, B pPa3BUTHE TEXHUKU H
TEXHOJIOTHI;

UCMOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3MKE B IOBCEJHEBHOM JKM3HM JUIs
obecrieueHuss 0€30MacHOCTH TpH  OOpalmieHuH ¢ TpubopaMud W TEXHUYCCKUMHU
YCTPOMCTBAMHM, Ui COXPAaHEHHsS 370POBbS W COONIIOJCHHS HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYXKAIOLIEH CPENE;

paboTaTe B IpyNNe C BBHIIOJIHEHUEM pAa3JIMYHbIX COLUAIBHBIX POJIEH, MJIaHUPOBATH
paboTy Tpymmbl, pamUOHAIBHO  pPACHpEleNsiTh OO0A3aHHOCTM U  IJIAHUPOBATH
JESATENIbHOCTh B HECTaHJAPTHBIX CUTYalUsAX, aJl€KBATHO OLEHUBATh BKJIAJ KaXIO0Tro W3
YYaCTHHUKOB TPYIIIBI B PELICHUE PACCMAaTPUBAEMOI TPOOIIEMBI.

BHUAbI 1 ®OPMbI KOHTPOJIA

KouTposnb sBnsieTcss HEOOXOIMMBIM 3BEHOM JI0OOro ypoka. OT ero opraHusaiui,

MIPOBE/ICHUS U OLICHUBAHUS 3aBUCUT 3P(HEKTUBHOCTH OOYICHHS.

KoHTpoab — 3To npoBepka COOTBETCTBUS MOIYYCHHBIX PE3YJIbTATOB C MOCTABIECHHBIMU

3apaHee LeIsIMU 00yueHus. Brigenstores cneayronye (pyHKIHH KOHTPOJIS:

JuarHoctuueckas. YUuTenb TMOIy4daeT JOCTOBEpPHYH HHGOpMaiuioo o mpobenax B
3HAHUSAX Yy OOydYalomIMXCsS, O YacTO COBEPIIAEMBIX OIMMOKaX W WX XapakTepe. ITO
nmomoraet mojaoopars Hanbosee 3QHEeKTUBHBIE METOIBI K CPEACTBA O0YUCHUSI.
KonTponupyromas. B  pesynbraTre = yCcTaHaBIMBAE€TCA  YpPOBEHb  OBJAJCHUS
KOMIETEHIUSIMH, 3HAHUSIMU; YPOBEHb MHTEIUIEKTYaJIbHOTO Pa3BUTUS YUYEHUKOB.
OOyuaroniasi. BeInoNnHAS 3aaHus U pellas 3aJadd, YJalluecs COBEPIICHCTBYIOT CBOU
3HAHUS U YMEHUS, IPUMEHSA UX B HOBBIX CUTYaIIUsX.

[Ipornoctuueckas. [1o pe3ynpraraM KOHTPOJIA MOXKHO MOHSATh, JOCTATOYHO JIM YCBOEHBI
3HaHUS U CPOPMHUPOBAHBI KOMIETSHIIMH JJII TOTO, YTOOBI MEPEHTH K HOBOMY y4eOHOMY
Marepuay.

PazBuBaromada. EE cCymHOCTH 3akiroyaercsi B pa3sBUTHUM pPEUYH, IAMITH, BHHUMAaHUS,
MBIIUICHHUS, TBOPYECKUX CIOCOOHOCTEH YUYEHUKOB, TPOUCXOMASIIEM B IMPOLECCe
BBITIOJIHEHUS 3aJaHHI.

Opuentupyromas. CyTb €€ COCTOUT B BbISIBICHUU CTENIEHU U3YYEHHOCTH TEMBI.
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— Bocnurarensnas. Ilepuoanyeckas mpoBepka CHocoOCTBYeT (HOPMHUPOBAHMIO YYBCTBA
OTBETCTBEHHOCTH, aKKypaTHOCTH; AUCHUITUHUPYET 00YyHarOIIHUXCS.

Buja koHTpoOJIsI HA YPOKE 3aBUCHUT OT 3Tarna o0yueHus. B cBsi3u ¢ 3TUM, BBIIETSIOT:

— IlpenBapurenbHbli

—  Texymmi

— Temarnuecknii

— HTOroBblif KOHTPOJIb
Ha ypoxkax ucnosib3yercs nsith OCHOBHBIX (POPM KOHTPOJIS:

1. ®pontanpHas. 3agaHue npejuiaraeTcs Bcemy kiaccy. OOBIMHO pedsita MalT KpaTKUe
OTBETHI C MECTA.

2. I'pynnosas. Knacc pasznensercss Ha rpynnbl. Kaxknas rpynma moiydaer cBOE 3ajaHue,
KOTOPOE HY’KHO BBIIIOJIHUTH COBMECTHO.

3. HuapuBuayanpHas. Y KaXIOro YYCHHKA CBOE 3aJaHHE, KOTOPOE HYKHO BBHIMIOJTHHUTH 0€3
ypeii — aubo mnomomm. Jlamnas Qopma MOIXOAMT IS BBISICHEHHS 3HAHUH U
CIIOCOOHOCTEH OTAENBHOTO YeI0BeKa.

4. KomOunmpoBaHHas. DTa ¢opMa KOHTPOJISI COYETACT B ceO€ TPU MPEabIAyIIne.

MeTtoabl KOHTPOJISI — CHOCOOBI, MMOMOTAIOIIUE BBIIBUTH CTENEHb YCBOCHMSI 3HAHMHA WU
OBJIaJIcHUS TpeOyeMbIMH KOMITeTeHIIUSIMU. Ha ypokax HCIONB3YyIOTCS CIEIYIOIINE METO IbI:

— HaOJroJeHue,

— YCTHBIH OIIpoC,

— NHUChMEHHBIE paboThI,

— TpakTH4YecKas WM JlabopaTtopHas padoTa,

—  3a4€THI,

—  TECTHI.

ExxenHeBHOe HaONIOJEHHE MO3BOJSET COCTAaBUTh BEPHOE CYXKIACHHE OO0 OTHOLICHUU
y4eHHKa K TMpeIMeTy, JOCTYMHOCTH W TOCHJIBHOCTH JUISI HEro ydeOHOro marepuana, 4ro
CIOCOOCTBYET TI'PaMOTHOMY IUJITAHUPOBAHUIO OpTaHU3allUd KOHTPOJIS 3HAHUM ISl KaXKIOro
0o0ydJaromerocs.

YcTHBIN onpoc SBISETCS OJHUM U3 HanboJiee pacIpOCTPaHEHHBIX METOJ0B IPOBEPKH.
OH mpoBoAMTCS Kak B HMHIMBUIYaJbHOW, TaKk U BO (PPOHTAIBHOW, U B KOMOMHUPOBAHHBIX
dopmax.

[TucbmenHbIe paboOTHI MPOBOJSATCS B pa3HbIX (popMax: AMKTAHT, COUMHEHHUE, OTYET, TECT,
KOHTpOJIbHAs padoTa, rpaduyeckre padoThI.

TecToBBIlI METOA MO3BOJISIET JOCTATOYHO OBICTPO NMPOBEPHUTH 3HAHMUA IO OJHOU WM
HECKOJIbKUX TEM.

[IpakTnueckas win jabopaTopHas pabora — (opmMa KOHTpOJsA, KOTOopas TpedyeT ot
yyaluxcs HE TOJIbKO HAJIM4usl 3HAHWUN, HO €Illle M YMEHUN MPUMEHSTh 3T 3HAHHSA B HOBBIX
CUTYaIUsAX, COOOPA3UTEILHOCTH.

THunbl KOHTPOJISI Ha ypoKax pa3felisoT Ha:

— Baemnwuit konTpOak. [Ipon3BOAUTCS yUUTENEM HA AEATEILHOCTHIO 00YJaIOIUXCSI.

— BsaumokonTposs. OcymiecTisieTcs 00ydaroMMUCS APYT HAJ JPYTOM.

— CaMOKOHTpOJIb. YYEHHUK MPOBEpsieT ceOs caM M0 TOTOBBIM 00pa3laM WM MpaBUIbHBIM
OTBETAM.
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CpencrBamMu (pUKCAIIUU JTMYHOCTHBIX, METAIPEIMETHBIX M TPEAMETHBIX PE3yJIbTaTOB
SIBJISTFOTCSI KJTACCHBIE KYPHATBI, IHEBHUKH HAOIIOACHUH, TOPTQOIHO.

[Ipn opranmzanmu 00pa30BaTENHHOTO MPOIECCa C HCIOJB30BAHUEM JJIEKTPOHHOTO
oOydeHUs W JTUCTAHIIMOHHBIX O0OPAa30BATENBHBIX TEXHOJIOTHI KOHTPOJbL OCYIIECTBISETCS B
OHJIAMH pexuMe Ha MHQOPMAIIMOHHBIX IUIaThOpMaXx.

Bunel, ¢opMbl  KOHTpoOJis  TpOBOAWMTCA  coriacHOo  [lonmoxkenwio o ¢opMmax,
MEPHOAMYHOCTH, MOPSJIKE TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH W IMPOMEXKYTOYHOH aTTeCTalluu
oOyyJaronmxcs

TexHONOTHsST OICHUBAHHS OCYIICCTBISIOTCS COMIacHO IIOJIOKEHHIO O  CHUCTEME
OIICHUBAHMSI 00Pa30BaTENbHBIX TOCTIIKEHUH 00yJarOIIHXCsl.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIIACC
Ne ' HammeHoBaHHe pa3aesioB KonuyectBo yacos DJIEKTPOHHbBIE
TeéM NporpaMmabl Bcero Kontpoab IIpakTnu (undposbie)
HbBIE ecKHe o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypceel
Paznea 1. ®u3uka 1 MeTObI HAYYHOT'0 MO3HAHUS
1.1 ®wusuka u METOABI HAYYHOTO 2 HOC Mos Ikoma
TIO3HAHUSI https://myschool.edu.ru/
Wroro no pazpeny 2
Pa3nen 2. Mexanuka
2.1 | Kunemartuka 5 HOC Mos llIkona
https://myschool.edu.ru/
2.2  ]Jlunamwuka 7 HOC Mos llkona
https://myschool.edu.ru/
2.3  3aKOoHBI COXpaHEHHUS B 6 1 1 HOC Mos llkona
MEXaHHKE https://myschool.edu.ru/
Hroro no pazueny 18
Pasznea 3. MoJgiekyJsipHasi pM3uKa 1 TEPMOAUHAMHUKA
3.1  OCHOBBI MOJIEKYIISIPHO- 9 1 HOC Mos llkona
KHHETHYECKOM TCOPHH https://myschool.edu.ru/
3.2 | OCHOBBI TEPMOJIMHAMHUKH 10 1 HOC Mos Ikoma
https://myschool.edu.ru/
3.3  ArperaTHble COCTOSTHUS 5 HOC Mos llkona
Bemecta. da3oBbie https://myschool.edu.ru/
MepPex0/1bl
Hroro no pazueny 24
Paznen 4. DyHKIIMOHAJIbLHbIE PA3HOBUIHOCTH SI3bIKA
4.1 | DnekTtpocTaTuKa 10 1 HOC Mos llkona
https://myschool.edu.ru/
4.2 | TloCTOSIHHBIN AJIEKTPUUYECKHIMA 12 1 1 HOC Mos IlIkona
TOK. TOKH B pa3IMIHbBIX https://myschool.edu.ru/
cpenax
Hroro no pazpeny 22
PesepBHOE Bpems 2 1
OBIIEE KOJIMYECTBO 68 4 4
YACOB I10 [TPOTPAMME
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11 KJIIACC
Ne ' HammeHoBaHHe pa3JesioB KonuyectBo yacos DJIEKTPOHHbIE
TeéM NporpaMmabl Bcero  Kontpoas IlpakTnu (undposbie)
HbIE ecKHe o0pa3oBaTe/ibHbIE
padoThI padoThI pecypcbl
Paszgea 1. DuekTpoamHamMuka
1.1 MaruauTtHoe moJe. 11 1 3 HOC Mos Ikoma
DJeKTpOMarHuTHast https://myschool.edu.ru/
WHIYKIHS
Hroro no pazueny 11
Pa3nen 2. Kojie0anusi M1 BOJIHBI
2.1 | MexaHHYeCKHE U 9 1 HOC Mos llIkona
AJIEKTPOMArHUTHBIE https://myschool.edu.ru/
KoseOaHus
2.2 | MexaHMYeCKHE U 5 1 HOC Mos llIkona
AJIEKTPOMATrHUTHBIC BOJIHBI https://myschool.edu.ru/
2.3 | Onrmka 10 3 HOC Mos Ikoma
https://myschool.edu.ru/
Hroro no pazgeny 24

Pa3nes 3. OcHOBBI cienHAJbLHOM TEOPHH OTHOCHTEIbHOCTH

3.1 | OcHOBBI clleIHAILHOM 4 1 1 HOC Mos Ikona
TEOPUH OTHOCHTEIHHOCTH https://myschool.edu.ru/
Hroro no pazneny 4

Pa3nen 4. DyHKIMOHATbHbIC PA3HOBHIHOCTH SI3bIKA

4.1 | DneMeHThl KBAaHTOBOU 6 1 HOC Mos llIkona
OIITHKH https://myschool.edu.ru/
4.2 | CtpoeHue aToma 4 1 HOC Mos llkona
https://myschool.edu.ru/
4.3 | AtomHoe s171po S) HOC Mos IlIkona
https://myschool.edu.ru/
Hroro no pazpeny 15

Pa3znen S. ®yHKIMOHAIbHBIE PA3HOBHIHOCTH fA3bIKA

5.1 | DnemeHTH aCTPOHOMUU U 7 1 HOC Mos IlIkona
acTpoU3HMKH https://myschool.edu.ru/
Hroro no pazueny 7
Pasznea 6. O0001maromee noBToOpeHue
6.1 OO6obmaroree MOBTOPEHNE 4 HOC Mos Ikoma
https://myschool.edu.ru/
Wroro no pazueny 6
PesepBHOE Bpems 3 1
OBIIEE KOJIMYECTBO 68 4 7
YACOB I10 [TPOTPAMME
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYUEHUKA
YMK «Dusuka» (6a30Bsiii ypoBens), Mskurres T.5. (10-11 i1.)

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

[Hoypounsie pa3pabotku no ¢usuke 10-11 xnacc, Msaxumes T.51., Byxosues b.b., Cotckuit H.H.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

ILIOC Mos IlIxoma https://myschool.edu.ru/
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