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HosicHuTeIbHAA 3aIIUCKA

Pabouas mporpamma no ¢usuke ans 9 kinacca OCHOBHOM 00111€00pa30BaTEIbHON IIKOJIBI COCTABJICHA M PEAM3YyEeTCs Ha OCHOBE
CeNyIOMUX JOKYMEHTOB:

1. Ilpumepnasi mporpaMma OCHOBHOTO o0miero oOpazoBanus mo ¢usmke ans 9 Kiacca W aBTOpCKas MporpaMma
(E.M.I'ytauk, A.B.Ileppimkun. ®usnka. 7-9 kmaccel. M.: [lpoda, 20016 rox);

2. 3axkoH MunuctepcTBa o0pazoBanus u Hayku Poccuiickoit @enepaunn «O06 obpa3oBanuu B Poccuiickoin @eaepannn» OT
26.12.2012. Ne273;

3. denepasibHBII KOMIIOHEHT TOCYapCTBEHHOTO 00Pa30BaTEIbHOIO CTaHAapTa OCHOBHOTO OOIIEro
oOpa3zoBanus, yreepxaeHHbi MO PO ot 05.03.2004 Ne1089;

4. denepalibHbIN NepeYeHb YYCOHUKOB, PEKOMEHIOBAaHHBIX (JIOMYIIEHHBIX) K UCIIOJIB30BaHUIO B 00pa30BaTEIbHOM IIPOIIECCe
B 00pa30BaTEIbHBIX YUPESKICHUIX, PEATH3YIOIINX MPOrpaMMbl o01tiero oopazoanus B 2017 —2018 yue6HOM ro1y;

5. TpeOoBaHHA K OCHAIIEHHIO 00Pa30BaTENBHOIO MTPOLIECCA B COOTBETCTBUHU € COJIEPKATEIbHBIM HAMOJIHEHUEM YUEOHBIX
npeameToB PI'OC;
Oo6pazoBarensHas nporpamma AHOO «O06pazoBarenbhbliii LleHTp «Ycnex»;
baszucHslii yaeOHBIH 11aH 0011e00pa3oBaTeNibHbIX yupexaeHuit Poccuiickoit denepariuu, yTBepKICHHbBIN MPUKA30M
Muno0GpazoBanus P®D;

8. Yueonsiit utan AHOO «O6pazoBatenbhbiit Lentp «Ycenex» Ha 2017-2018 yueOHblii ro/.

Pabouass mporpamMma KOHKPETH3UpPYET COJIEpP)KAHME TMPEAMETHBIX TEM O00pa30BaTENbHOTO CTaHAapTa, JaeT paclpeiesieHue
y4eOHBIX YacoB IO pa3deliaM Kypca W TOCIEAOBATEIbHOCTh M3Yy4Y€HHUs pa3fesioB (U3HKH C YYETOM MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX CBSI3€M, JIOTUKM Y4eOHOro TMpoLEecca, BO3PACTHBIX OCOOEHHOCTEW OO0ydaroluXcs, ONpeAesisieT Halop ONbITOB,
JEMOHCTPUPYEMBIX YUUTENIEM B Kjacce, 1a00paTOpHbIX U MPAKTHUECKUX PaOOT, BHIMOIHIEMBIX O0YYaArOIIMMHUCS.

[Ipu npoxoxaeHWU MpPOrpaMMbl B OYHO-3204HOH ¢opMe dYacThb YacOB BBIJIEJICHA HA CaMOCTOSTENBbHYIO padoty. Yace
CaMOCTOSTEIILHON pabOThl yUalIuxXcsl MPEANoiaraloT WHANBUAYATbHYI0 aKTUBHOCTh CAMHUX OOYyYaeMbIX MPU 3aKPEIUICHUU TOJYYCHHBIX
3HAHWM, HABBIKOB, YMEHUH U MIPU MOATOTOBKE K 3aHATHAM. CamocTosiTenbHas paboTa BKIIOYAET B ce0s CIEAYyIONIHe BUIbI padoT: paboTa ¢
YYEOHUKOM U TETPaasiMU, MEYATHBIMU JIMTEPATYPHBIMU HCTOUYHHKAMH, CAMOCTOSATEJIbHBIA MOUCK HEOO0XOIUMOW HH(opMaluu uepes
MHTEPHET, CaMOCTOATEIbHBIM MPOCMOTp (MpOCIyIIMBAaHUE) Telie- U paauonepenad, BUACO- U ayauo3anuced, paboTa ¢ BUPTyaJbHbIMU



nporpaMmamu, pe@epupoBaHue UCTOYHUKOB, COCTABIICHUE aHHOTAIlUM, PEIEH3UM, OT3bIBOB, MOJITOTOBKA K MPOMEXYTOYHON aTTECTalluH,
BBITIOJIHEHHE JIOMAIIHUX KOHTPOJBHBIX PabOT U TECTOB, CAMOCTOSITEILHOE BBHIMOTHEHUE MPAKTUUECKUX 3aJaHU pEernpoayKTUBHOTO THIIA:
OTBEThl Ha BOIPOCHI, TPEHHUPOBOYHbIC YIPAKHEHHUS, pabdOTa C TEKCTaMH, BBINOJIHEHHE TBOPYECKUX 3aJaHUil, MPOEKTOB, MOATOTOBKA
YCTHBIX BBICKA3bIBAaHUU IO TeMe, MOATOTOBKA MPE3EHTAIM, MOJTOTOBKAa K YYaCTHIO B PAa3JIMYHOTO POJia TBOPUYECKUX MEPONPUSITUAX B
pamkax y4eOHoU mporpammbl. CamocTosiTeNbHas padoTa ydaliuxcs — 3TO IUIaHUpyemas ydeOHas, yuyeOHO-MccienoBaTeNnbckas padora,
HaIlpaBJcHHAs Ha BBIMOJHEHUE TOCTABICHHOW MHUIAKTHYECKOW IIENM: TIOMCK 3HAHWH, WX OCMBICIICHHE, 3aKperuieHue, 00O0O0IeHue U
cucTeMaTu3alus, (OpMUPOBAHUE W PA3BUTHE YMEHUM, BBINOJHSAEMAas BO BHEAYJUTOPHOE BpeMs IO 3aJlaHUI0 M MPU METOAUYECKOM
PYKOBOJICTBE YUHUTEISI, HO O€3 €ro HEMOCPEICTBEHHOTO YUaCTHS.
CamocrosiTenbHas paboTa yJaluxcs HalpaBjieHa Ha pelieHue CIeIYIONuX 3a1a4:

— cHUCTeMaTu3alus, 3aKperieHue, YIIIyOJIeHHEe U paclIMpeHUEe TOJYYCHHBIX 3HAHUW, CaMOCTOSATEIHHOE OBJIAJICHUE HOBBIM
y4eOHBIM MaTEpUaIOM U IPUMEHEHHE €r0 HE TOJIBKO Ha PENPOAYKTUBHOM, HO U Ha TBOPYECKOM YPOBHSX;

— pa3BUTHE OOIMIMX U MPOPECCUOHATBHBIX KOMIETEHIIUM, BKIIOYAIOMUX B €0 CIIOCOOHOCTh OCYIIECTBIISITh MOUCK, aHAIU3 U
OLICHKY WH(pOpMaIMi, HEOOXOIUMOMN JJIsl TTIOCTAHOBKM U pEIICHUs y4eOHBIX 3aJad M JMYHOCTHOTO Pa3BUTHs; HCIOJIb30BATh
MH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUH ISl COBEPIIICHCTBOBAHUS yUeOHO-TIPEANPOPECCUOHAIBHOMN A TENbHOCTH;

— (opMupoBaHMEe U pa3BUTHE IIO3HABATENBHBIX CIOCOOHOCTEW W AaKTUBHOCTH YYalllUXCs, UX TBOPYECKOW WHUIIMATHUBHI,
CaMOCTOSTENbHOCTH, CIIOCOOHOCTH K CaMOpPa3BUTHIO, CAMOCOBEPIIEHCTBOBAHUIO M CaMOpPEAIM3AlMH, KYJIbTYpPbl YMCTBEHHOIO

TpyAa y4aluxcsi.

OO0mas xapakTepucTUKa y4e0HOro nmpeamera

®du3nka Kak Hayka O HauOoJsiee OOIMMX 3aKOHaX NPUPOJBI, BBICTYMAas B KadecTBE YYEOHOro mMpeaMeTa B IIKOJIE, BHOCUT
CYIIIECTBEHHBIN BKJIaJl B CHUCTEMY 3HaHUU 00 okpyxkatorieM mupe. OHa pacKpbIBaeT POJb HAYKH B SKOHOMHUYECKOM M KYJIBTYPHOM
pa3BUTUM OOIIIECTBA, CIIOCOOCTBYET (POPMHPOBAHHIO COBPEMEHHOI'O HAy4YHOTO0 MUPOBO33peHus. s permieHus 3amad GOpMHUPOBAHUS
OCHOB HAay4YHOTO MHUPOBO33PEHUS, PA3BUTHSI WHTEIJICKTYyaJIbHBIX CIOCOOHOCTEH M MO3HABATEIBHBIX MHTEPECOB IIKOJBHUKOB B IIPOIIECCE
n3yuyeHus (PU3MKU OCHOBHOE BHMMAaHHUE CJIEIYEeT yACNITh HE Meperadye CyMMbl TOTOBBIX 3HAHHM, a 3HAKOMCTBY C METOJaMU HAyYHOT'O
MO3HAHUSL OKPYXAIOIIEro MHUpPa, IMOCTAHOBKE MpoOJieM, TpeOyrmmMX OT OOYyYaroIIMXCS CaMOCTOSTENIBHOW NEATeTbHOCTH TO WX
pa3pemieHn0. O3HaKOMJIEHHE IIKOJbHUKOB C METOJAaMHU HAYyYHOIO MO3HAHUS MPEANOoJaraeTcss MpPOBOAUTh NPU HM3YYEHUH BCEX



pa3fenoB Kypca (GU3MKHM, a HE TOJbKO NpPU H3YyYEHUM cHeruanbHoro paszaena «®Pus3uka u  (usnueckne METOAbl HU3yUYCHMS
IPUPOIBD».
['ymanurapHoe 3HaueHHWEe (U3MKM KaK COCTaBHOM YacTu oOmero oOpa3oBaHUM COCTOMT B TOM, 4YTO OHa BOOpPYXaeT
IIKOJIbHUKA HAayYHBIM METOJIOM MO3HAHUS, TO3BOJISIOIINM MOTy4YaTh OObEKTHUBHBIC 3HAHUS 00 OKPYKaIOIIEM MHpE.
3nanue GU3NYECKUX 3aKOHOB HEOOXOIUMO IS U3YUeHUS XUMHH, Ononoruu, puszndecko reorpaduu, rexuonoruu, ObXK.
Kypc ¢usuku B CTpyKTypHpyeTcss Ha OCHOBE PACCMOTPEHMS Pa3IMYHBIX (POPM JABIKEHUS MATEPHH B MOPSAJIKE UX YCIOKHEHUS:
MEXaHWYECKHE SIBJICHMsI, TEIJIOBbIC SIBJICHMSI, 3JEKTPOMArHUTHBIC SIBIICHUS, KBAaHTOBbIE sBICHUS. Du3nka B OCHOBHOM WIKOJIE
U3y4aeTcsi Ha YPOBHE PACCMOTPEHUs SIBJICHUN MPUPOAbI, 3HAKOMCTBA C OCHOBHBIMHU 3aKOHAMU (PU3UKHU U IPUMEHEHUEM ITHUX 3aKOHOB B
TE€XHUKE U TIOBCETHEBHON KU3HMU.
Llenu uzyuenus Gpusnku
Nzyuenne pus3nku B 00pa30BaTENbHBIX YUPEKACHUSIX OCHOBHOTO OOIIETO OOpa30BaHHWs HAMPABICHO HA JOCTHKEHHE CIIETYIOIIHX
LEJICH:
® OCBOCHHME 3HAHWU O MEXaHMYECKUX, TETUIOBBIX, JIEKTPOMArHUTHBIX M KBAHTOBBIX SIBJICHUSX; BETMUMHAX, XaPAKTEPU3YIOIINX 3TH
SBJICHUS; 3aKOHAX, KOTOPHIM OHM HNOJUMHSAIOTCS; METOJaX HAy4YHOTO IMO3HAHWsS HPUpOJbl M (HOPMUPOBAHHME HA 3TOM OCHOBE
MpecTaBlIeHUH 0 (PU3NIECKON KapTUHE MUPA;

® OBJIQJICHUE YMEHUSMHU NPOBOJIUTH HAOIIOACHUS NPUPOJIHBIX SIBICHUN, OMUCHIBATH M 0000IIATh pe3ynbTaThl HAOIOJEHUI,
WCTIOJB30BaTh MPOCTHIE H3MEPUTENBHbBIE TPUOOPHI ISl U3yUeHHs (PU3UUECKUX SBJICHUIA; TPECTABISATh PE3yIbTaThl HAOIIOACHUN
WIHM W3MEPEHH ¢ TOMOMIbI0 Tabnwil, TpaduKOB M BBIABISATH HA JTOM OCHOBE HSMIHMPUYECKHE 3aBUCHMOCTH; TPUMEHSTH
MOJTyYeHHbIE 3HAHUS JUIsl OOBACHEHUS Pa3HOOOPA3HBIX MPHUPOJIHBIX SBJICHUN U MPOLECCOB, MPUHIIUIIOB JEUCTBUS Ba)KHEHIINX
TEXHUYECKUX YCTPOUCTB, AJIs pelieHus (PU3nuecKux 3a/1ad;

® pPa3BUTHE MO3HABATEJIBHBIX WHTEPECOB, MHTEIUIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH, CaMOCTOSTEIIBHOCTH B MPUOOPETEHUHU
HOBBIX 3HAHWW TPHU pENICHWH (PU3NYECKUX 3a7ad M BBIMOJTHEHUH OJKCIIEPUMEHTAIBHBIX HCCICIOBAHUN C HCMOJIb30BaHUEM
MH(POPMAITMOHHBIX TEXHOJIOTHIA;

® BOCIHTaHUE YOESKIESHHOCTH B BO3MOXKHOCTU TMO3HAHMS MPUPOABI, B HEOOXOAMMOCTH Pa3yMHOTO WCIOJB30BAHUS JOCTIKEHHM
HAYKHU U TEXHOJIOTHH [Tl TaTbHENUIIEr0 pa3BUTHS YEJIOBEUECKOT0 OOIIECTBA, YBAKEHUS K TBOPLIAM HAYKH U TEXHUKH; OTHOLICHHUSI
K (pH3HKE KaK K JIEMEHTY OOIIeueI0BEYeCKON KyIbTYphI;



¢ HCIIOJb30BAHUC ITIOJTYUYCHHBIX 3HAaHUU U YMCHI/Iﬁ I pCHICHUA IIPAKTHYCCKUX 3aJa4 HOBCG,ZIHGBHOI?I KHN3HHU, TJIA o0OecreueHus
0e30IacHOCTH CBOCH KU3HH, paIUOHAJIBHOTO IIPUPOLOIIOJIb30BAHUA U OXPAHbI OKpY)KaIOIHGfI CpCabl.

MecTo npeamera B y4eOHOM ILIaHE_

B yue6GHOM 11aHe oTBOoAUTCA 68 4acoB JIsl 00s13aTebHOr0 n3ydeHus Gusuku B 9 kiacce U3 pacuera 2 yuyeOHBIX yaca B Henenmo. B
CBS3U C TeM, 4To B lleHTpe opranuzoBaHa o4HO-3a04Hasi (popma oOydeHHs, B COOTBETCTBUU C yueOHBbIM TutaHoM lleHTpa, KoiaumdecTBoO
YaCOB pacIpeiesIeHO CIEAYIOIMM 00pa3oM: KIIacCHO-ypodHas padota — 1 wac B Hemento (34 yaca B roma), camocTosiTeIbHas pabota — 1
yac B Henelnto (34 vaca B ron).

KonnuecTBo mi1aHOBBIX KOHTPOJBHBIX paloT - 4.

KonuyecTBo miiaHOBBIX 1a0OpPaTOPHBIX paboOT — 5.

O61mey4eOHbIE yMEHMSI, HABBIKH U CIIOCOOBI 1€ATEJILHOCTH

PabGouass mporpamma mpegycmaTpuBaeT (GoOpMHUpOBaHHE Yy IIKOJIBHUKOB OOIIEYy4eOHBIX YMEHHWM M HaBBIKOB, YHUBEPCAJIbHBIX
croco0OB JIEATENILHOCTA W KIIFOUEBBIX KOMIeTeHIuH. IIpuopureramu i MIKOJIBLHOTO Kypca (M3UMKM HA dTare OCHOBHOI'O OOIIETo
00pa3oBaHUs SABJISIIOTCS:

[To3HaBarenbHas AEATEIBHOCTD:

UCIIOJIb30BAHUE ISl TIO3HAHMSI OKPYXKAIOIIErOo MHUpa PA3IMYHBIX €CTECTBEHHOHAYUHBIX METOJOB: HAOJIOJICHUE, H3MEpEHUe,
AKCIIEPUMEHT, MOJICIIMPOBAHUE;

dbopMupoBaHUEe YMEHUHN pa3andaTh (GaKThl, TUIIOTE3bI, IPUYUHBI, CIICJICTBHS, I0Ka3aTEIbCTBA, 3aKOHBI, TCOPHUH;

OBJIQJICHUE aJICKBATHBIMH CIIOCOOAMHU PEIICHUS TEOPETHUCCKUX M SKCIIEPUMEHTAIbHBIX 337124,

pHUOOpETEHNE OIbBITA BBIIBMXKCHHS THUIIOTE3 I OOBSICHEHHS M3BECTHBIX (DaKTOB M AKCIEPUMEHTAIBLHON MPOBEPKHU BBIIBUTAECMBIX
TUIIOTE3.

NudopMalimoHHO-KOMMYHHUKATHBHAS ACSATEIHHOCTh:

BJIaJICHNE MOHOJIOTMYECKON U TUAJIOTUYECKOW peublo, pa3BUTHE CIIOCOOHOCTH MOHMMATh TOUKY 3pEHUSI COOECeHUKA U TIPU3HABATH
MIPaBO Ha HUHOE MHEHHE;

WCIIOJIb30BAHKE ISl PEIICHUS TTO3HABATEIBHBIX 1 KOMMYHUKATUBHBIX 337249 Pa3IMYHbIX HCTOYHUKOB HH(POPMAITUH.

PeduekcruBHas nesTENHHOCTD:



BJIAACHNUC HABBIKAMU KOHTPOJISL 1 OICHKH CBOEM ACATCIIBHOCTHU, YMCHHUCM IIPCABUICTDE BO3SMOKHBIC PC3YJIbTATBI CBOUX I[CﬁCTBPIﬁI
OopraHmu3anu:d qu6HOﬁ ACATCIIBHOCTU. IIOCTAHOBKA ICIH, INIAHHPOBAHHUC, OIIPCACIICHUC OIITUMAJIBHOI'O COOTHOIICHHA LCIN U
CpPCICTB.

Ilnanupyembie pe3y/ibTaThl

JIM4HOCTHBIE PE3YJIbTATHI:

chopMHpoBaHUE TTO3HABATEIBHBIX HHTEPECOB, UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN YyUalIUXCS;

yOEXKJIEHHOCTh B BO3MOKHOCTH TIO3HAHUSA MPHUPOJbI, B HEOOXOJMMOCTH Pa3yMHOTO HCIOJIb30BaHUSA JOCTIKEHUH HAyKH W
TEXHOJIOTUH JIUTS JATBHEHUINIETO Pa3BUTHS YEIOBEUECKOTO OOIIECTBA, YBAKEHHUE K TBOPIIAM HAYKW W TEXHUKH, OTHOIIECHUE K (DPU3UKE KaK
AJIEMEHTY OOICUETIOBEYECKOU KYIbTYPHI;

CaMOCTOSTEILHOCTh B MPUOOPETECHUHM HOBBIX 3HAHUM M MPAKTUYECKUX YMCHU;

MOTHBAIUSI 00pPa30BaTEIbHON ACSITEIILHOCTH MIKOJLHUKOB HA OCHOBE JJMYHOCTHO OPUEHTUPOBAHHOTO MOAXO0/4;

dbopMupoBaHUE IICHHOCTHBIX OTHOIIEHUH JIPYT K JAPYTY, YUYUTENIO0, aBTOPaM OTKPBITHI U U300pEeTeHUA, pe3ysibTaTaM 00y4eHHUS.

MeranpenMeTHbIE pe3yIbTaThl:

OBJIAJICHNE HABBIKAMHU CAMOCTOSITEILHOTO MPUOOPETEHUsI HOBBIX 3HAHUI, OpraHU3alluid y4eOHOU JESITEIbHOCTH, TOCTAHOBKH IIEJIEH,
TUTAHUPOBAHUS, CAMOKOHTPOJIS M OIEHKH PE3yJIbTaTOB CBOSH NEATCILHOCTH, YMECHUSIMH TPEIBHUICTH BO3MOXKHBIEC PE3YJIBTaThl CBOUX
JICNCTBUI;

MOHWMAaHHUE Pa3InINi MEKITYy MCXOTHBIMHU (paKTaMU M THUIIOTE3aMU I UX OOBSICHEHHSI, TEOPETUICCKUMHU MOJICTISIMUA U PeaIbHBIMHU
00BEKTaMM, OBJIAJICHWE YHHBEPCATbHBIMH YYEOHBIMU ACHCTBUSMU Ha MpUMEpax THUINOTE3 s OOBSCHEHUS HW3BECTHHIX (DAKTOB H
HKCIIEPUMEHTAIIBHON TIPOBEPKU BBIJBUTAEMBIX TUIIOTE3, Pa3pa00TKH TEOPETUUECKUX MOJIETICH MPOIIECCOB UITU SIBJICHHUIA;

dbopMupoBaHUE YMEHUN BOCIPUHUMATH, MepepadaThiBaTh U MPEIBIBIATh HHGOPMAILIUIO B CIOBECHOM, 00pa3HOW, CUMBOJIUYECKOM
dbopmMax, aHaTM3UpPOBaTh W TepepadaThiBaTh TOJYUYCHHYIO WH(GOPMAIMIO B COOTBETCTBHM C TOCTaBJICHHBIMH 3a/ladaMH, BBIJCIATH
OCHOBHOE COJIep’KaHHUE MTPOYNTAHHOTO TEKCTa, HAXOIUTh B HEM OTBETHI Ha MIOCTABJICHHBIC BOIIPOCHI M M3JIaraTh €To;

IPHOOPETEHHUE OIBITa CAMOCTOSITEIILHOTO IMOMCKA, aHaJIM3a W 0TOOpa MH(OPMAIUU ¢ UCIOJBb30BAHUEM PA3IMYHBIX UCTOYHUKOB M
HOBBIX MH(GOPMAIIMOHHBIX TEXHOJIOTHH JIJIS PEIICHUS TIOCTABJICHHBIX 33]1a4;

pa3BUTHE MOHOJOTHYECKOW M JUATOTHYECKOW peYH, YMEHHS BBIPAXKAaTh CBOM MBICIM M CIOCOOHOCTH BBICIYIIMBATH COOECEIHHKA,
MOHUMATh €T0 TOUKY 3PEHHUS, TPU3HABATH MIPABO JIPYTOro YejIOBeKa Ha HHOE MHEHUE;



OCBOCHHUE MTPUEMOB JICUCTBUN B HECTAHAAPTHBIX CUTYAIMSIX, OBJIAJICHUE IBPUCTUYECKUMU METOIAMU PEIICHUSI TPOOIIEM;

dbopMupoBaHue yMEHHMI pabOTaTh B TPYIIIE C BHINOJHEHUEM PAa3IMYHBIX COLMAIBHBIX peJied, MPEeCTaBIsATh U OTCTauBaTh CBOU
B3TJISIIBI U YOCKACHMSI, BECTH JTUCKYCCHIO.

[IpenmeTHbIE pe3yIbTATHI:

3HAHUS O TMPUPOAC BaXHEUIIUX (UINYECKUX SBICHUNA OKPYXKAIOIIEro MHpa U TIOHMMaHHE CMbICTa (PU3MUECKUX 3aKOHOB.
PackprpiBaromyx CBsI3b U3yUEHHBIX SIBJICHUN;

YMEHHUS MOJIb30BATHCS METOAAMH HAYYHOTO HUCCIIEIOBAHUS SIBICHUIN MPUPOAbI, TPOBOIUTH HAOIOACHMS, TUITAHUPOBATh U BBITIOJIHSTh
HKCIEPUMEHTBI, 00pabaThIBaTh PE3yIbTaThl U3MEPEHUH, IPEJICTABIATh PE3YIbTAThl U3MEPEHUH C OMOILBI0 TabauL, rpadukoB u popmyi,
0oOHapyXMBaTh 3aBUCUMOCTH MEXAY (PU3NYECKUMH BEIMYMHAMU, OOBSCHATH IOJYYECHHBIE PE3yJIbTaThl U J€JaTh BBIBOJbI, OLCHUBAThH
I'PAaHMLIBI IOIPEIIHOCTEN PE3YIbTATOB U3MEPEHMUI;

YMEHUSI NPUMEHITh TEOPETHUYECKHE 3HAHUS MO (PU3MKE HA MPAKTHKE, pelaTh (GU3MYECKHE 33Ja4yd Ha NMPUMEHEHHUE IMOIYYEHHBIX
3HAHU;

YMEHUS U HABBIKM NMPUMEHSATH MOJYYCHHbIEC 3HAHUS ISl OOBSICHEHUS! MMPUHIMUIIOB JEHCTBUS BAXKHEUIIUX TEXHUYECKHUX YCTPOMCTB,
pelIeHHs MPAKTUYECKUX 337a4 TOBCEIHEBHOM XKM3HU, 0OecrieueHrs O€30MaCHOCTH CBOEH KU3HH, PALIMOHATIBHOTO MPUPOIONOIb30BAHUS
Y OXpaHbl OKPYKAIOIEHN CPEIbI;

dopmupoBaHue yOexIeHUS B 3aKOHOMEPHOW CBSI3M W I[MO3HABAEMOCTHU SIBIIEHUUM MPHUPOJIbl, B OOBEKTUBHOCTH HAay4YHOTO 3HAHUS,
BBICOKOM LIEHHOCTH HAyKU B PA3BUTUN MATEPUATIBHOM U JYXOBHOM KYJIbTYPBI JIFOJEH;

pPa3BUTHE TEOPETHUUECKOIO MBILICHHUSI HA OCHOBE (POPMUPOBAHMS YMEHUW YCTAaHABIMBATh (DAKTHI, pa3aMyaTh NPUUMHBI U CIICACTBUS,
CTPOUTh MOJENHM M BBIABUTATh THUIIOTE3bl, OTHICKMBaTh W (POPMYJIMPOBAaTh JOKA3aTENbCTBA BBIABUHYTHIX THIIOTE3, BBIBOJUTH W3
AKCIIEPUMEHTAIBHBIX (PAKTOB M TEOPETHUECKHUX MOJIENEH (PU3NYECKHUE 3aKOHBL;

KOMMYHHMKATUBHBIE YMEHUS JOKIAIBIBATH O PE3YJIbTaTaX CBOETO HCCIEAOBAaHUSA, Y4aCcTBOBATh B JUCKYCCHHM, KPAaTKO M TOYHO
OTBEYaTh Ha BOMPOCHI, HCIIOJIb30BaTh CIPABOUHYIO JIMTEPATYPY U APYTrUe UCTOUHUKHA HH(POPMAIUH.

TpeGoBaHusi K YyPOBHIO MOJATOTOBKH BBINYCKHMKOB 9 KJ1acca
B pesynbrare nuzyueHust UMKy B 9 Kiacce yUSHHK JOJIKEH
3HATH/TIOHUMATh:



CMBICJ MOHATUN: (U3NYECKOE SIBICHUE, (PU3NUECKUN 3aKOH, B3aUMO/ICHCTBUE, FIEKTPUUECKOE 110JIe, MATHUTHOE T10JIe, BOJIHA, aToM,
aTOMHOE PO, HOHU3UPYIOLIUE U3ITYYCHUS;

CMBICH (PU3UYECKUX BEJIMYMH: IIyTh, CKOPOCThb, YCKOPEHHE, Macca, CHJa, UMIYJIbC, pab0Ta, MOLIHOCTh, KNHETUYECKAsl SHEPIU,
MOTEHIANIbHAS YHEPTUA, KOI(PPHUIIMEHT MOJIE3HOTO ACHCTBUS;

CMBICH (pU3NUECKUX 3aKOHOB: HbI0TOHA, BCEMUPHOTO TATOTEHUS, COXPAaHEHHS UMITYJIbCA M MEXaHUYECKOW SHEPTHH.

YMETh:

ONHUCHIBaThb U OOBACHATH (PU3NYECKUE SIBJICHMS: PAaBHOMEPHOE MPSMOJIMHEHHOE [BHKEHHE, PAaBHOYCKOPEHHOE MpPSMOJIMHENHOE
JBU)KEHUE, MEXaHUUECKHUE KOJIEOaH!s U BOJIHBI, SJIEKTPOMATrHUTHYIO HHAYKLHUIO;

UCMOJb30BaTh (PU3NYECKUE MPUOOPHI M U3MEPUTENIbHbIE WHCTPYMEHTHI AJIi HM3MEPEHUs (PU3MUYECKUX BEJIMYMH: PACCTOSIHMA,
IIPOMEXYTKA BPEMEHHU, CUJIBL;

NPEICTABIATh PE3YNbTaThl U3MEPEHHUI C MOMOIIBIO TabIUL, Tpa(UKOB M BBIABIATH HA ATOW OCHOBE SMIIUPUYECKUE 3aBUCUMOCTH:
NyTH OT BPEMEHHU, CUJIbl YIPYIOCTH OT YAJMHEHUS MPYKUHBI, CHIIBI TPEHHsI OT CHJIbI HOPMAJBHOI'O JABJICHMS, MEpUoAa KoJieOaHUI
MasiTHUKA OT JIJIMHBI HUTH, IEpUOAA KOJIEOaHHI rpy3a Ha MPYKUHE OT MACCHI IPy3a U AKECTKOCTH MPYKUHBI;

BBIPAYKATh PE3YyJIbTAaThl U3MEPEHUI U PACUETOB B eIMHULIAX MexiyHapoaHou cuctemsl (Ch);

OPUBOAUTH HPUMEPHl MPAKTUYECKOIO HCMONb30BaHUSA (U3NYECKUX 3HAHUH O MEXAHMYECKHX, AJIEKTPOMAarHUTHBIX M KBAaHTOBBIX
SBJICHUSX;

pelaTh 3a7a4u Ha MIPUMEHEHUE U3yYEHHBIX (PU3NUECKUX 3aKOHOB;

OCYUIECTBIISITH CaMOCTOSATENbHBIM TMOMCK HH(POpPMAllMM €CTECTBEHHO-HAYYHOTO COAEpPKAHUS C HCIOJIb30BAHUEM Pa3IUYHbIX
UCTOYHUKOB (y4€OHBIX TEKCTOB, CIPABOYHBIX M HAYYHO-TIOMYJISIPHBIX M3/aHHM, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa), ee
00pabOTKy U MpEACTaBICHHE B Pa3IUYHbIX (opMax (CIOBECHO, C MOMOIIBIO TpadUKOB, MAaTEMaTHUYECKHX CHMBOJIOB, PUCYHKOB H
CTPYKTYPHBIX CXEM);

UCMOJIb30BaTh MPUOOPETEHHBIE 3HAHUA U YMEHHUS B MPAKTHUUECKOW NEATENbHOCTH M TOBCEAHEBHOM >KM3HM: IJIsI OOECreueHUs
0€30MacHOCTH B TMPOIIECCE HCIOJB30BaHMsS TPAHCIOPTHBIX CPEICTB, PAIMOHATIBHOIO MPUMEHEHHUS] MPOCTHIX MEXAaHHU3MOB; OLICHKH
0€30MMacHOCTH PaTUAIMOHHOTO (DOHA.

Oo0Opa3oBare/ibHbIE TEXHOJIOTHH



Omnwupasice Ha TpeOOBaHUS K pe3yJbTaTaM OCBOEHHs oOydaroluMmucs oOpa3oBaTenbHON mporpaMmsbl, npenbssisgeMble OKI'OC
OCHOBHOTO 001IEro o0pa3oBaHMsl, U YUUThIBas OCOOEHHOCTH Kjacca, B paboTe OyAyT MCIIOJIb30BATHCS COBPEMEHHBIE IEJArOrMYECKUe
TEXHOJIOTUU:

[Tpo6nemuoe oOyueHue.

Co3ganue B y4yeOHON [EATENBHOCTH MPOOJIEMHBIX CHUTyallud W OpraHu3alus aKTUBHOW CAMOCTOSTEIBHOW JEATEIbHOCTH
oOydarommxcs MO HMX pa3pelieHHI0, B pe3yJlbTaTe 4Yero NPOUCXOJUT TBOPUECKOE OBJAJCHHE 3HAHWUSMH, YMEHUSMH, HaBBIKaAMH,
Pa3BUBAIOTCS MBICIUTENBHBIE CIOCOOHOCTH.

Pa3noypoBHeBoe 00yueHHe.

VY yuurens mnosBISETCS BO3MOXHOCTb IMOMOraTh ciaaboMy, YAENATh BHMMAHHE CHJIBHOMY, DPEAM3yeTcs >KEJaHHUE CHIIbHBIX
oOyuaroluxcsi ObICTpee M TIyOxe mpojBurarbcsa B oOpa3oBaHuu. CHIIbHBIE OOY4YarOIIMECs YTBEP)KIAIOTCSI B CBOMX CHOCOOHOCTSIX,
cialble MOIy4YaroT BO3MOXHOCTh UCIIBITHIBATH YUEOHBIN yCIIEX, MOBBIIIAETCS YPOBEHb MOTHBAIIUN YUEHbSI.

[IpoekTHBIE METOIBI O0YUYEHUSI.

[IpenMymiecTBa TaKOM TEXHOJIOTUH 3AKIIOYAIOTCS B CIEAYIOIIEM:

-pa3BUBAIOTCSA HaBBIKH MBICIIUTEILHON JIEATEIbHOCTH, BKIIIOUAETCs padoTa MaMsITH;

-Ka)X]pli yUEHUK UMEET BO3MOKHOCTh pad0TaTh B MHAUBUIyaJIbHOM TEMIIE;

-COBEPLICHCTBYIOTCS] HABBIKH JIOTHYECKOIO MBIIIJIEHUS, [IOCIEA0BATEIBHOIO U3JI0KEHUS MaTEpHaIa;

-aKTYaJIM3UPYIOTCS TIOJyYEHHBIE ONBIT U 3HAHUS,

-TOBBIIIAETCS OTBETCTBEHHOCTb 3a PE3YyJIbTaT KOJJIEKTUBHON pabOTHI.

HccnenoBaTenbCckue METOIbI B 00YUYEHUHU.

JlaeT BO3MOXKHOCTH OOYYAIOIIMMCSI CaMOCTOSITEIBHO MOMOJHATH CBOM 3HAHMS, IIyOOKO BHHMKATh B HM3ydaeMylo NpoOieMy u
IpeIoaraTh MyTH €€ PeleHus], 4YTO BaXXKHO TPU POPMUPOBAHUHA MUPOBO33PEHUSI.

HNubopManimoHHO-KOMMYHHUKAIIHOHHBIE TEXHOJIOTHH.

W3meHenne M HeorpaHMYEHHOE OOOralleHHe COepX aHWs O0Opa30BaHUs, HCIOIb30BAHWE WHTETPUPOBAHHBIX KYpPCOB, JOCTYI B
MHTEPHET.

310pOBbE cOEperaroIe TEXHOIOTHH.

Hcnonb30BaHre JaHHBIX TEXHOJOTHM TMO3BOJSIOT PAaBHOMEPHO BO BpeMsi ypOKa paCIpeAesaTh pazIuyHble BUIbl 3aJlaHUH,
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ONpEENATh BpeMsl MOJauM CIOKHOTO y4ueOHOro marepuaia, BBIICISITh BPEMsl Ha MPOBEACHHE CAMOCTOSITENIbHBIX PabOT, HOPMATHUBHO
npumeHsaTh TCO, 4To 1aeT NOJI0KUTETbHBIE PE3YJIbTATHI B 00yUEHUH.

HNudopmaliioHHbIE TEXHOJIOTHH.

Hcnosb30BaHKe BUPTYyaJIbHBIX MOJENEH MTPU MPOBEACHUH SKCIEPUMEHTOB U JIA0OPAaTOPHBIX U3MEPEHUN.

Conep:xkanue yueOHOro nmpeamera

Mexanuka

OCHOBBI KHHEMATHKH

Mexannueckoe nBrxeHue. OTHocuTenbHOE BMKeHUE. Crucrema orcuera. MarepuanpHasa Touka. Tpaekropus. IlyTe u nepemenieHue.
CkopoCcTh — BEKTOpHAas BelIMYMHA. MOIyllb BEKTOpa CKOPOCTH. PaBHOMEpHOE MNPSIMONMHEWHOE HBUXKEHHE. (OTHOCHTEIBHOCTH
MEXaHUYECKOTr0 JBUKEHUS. ['paduku 3aBUCUMOCTH ITyTH U MOZYJISl CKOPOCTH OT BPEMEHU JIBHXKCHHSL.

VYckopeHue — BeKTOpHasi BelnnyuHa. PaBHOYCKOpEHHOE MpsiMOJIMHEITHOE BHKeHue. ['paduku 3aBUCUMOCTH IyTH U MOJYJIS CKOPOCTH
PaBHOYCKOPEHHOTO MPSIMOJIMHEMHOT'O IBU’KEHUS OT BPEMEHU JIBUKEHUS.

JIBIDKEHUE IO OKPYXHOCTH C TOCTOSIHHOM MO MOIYJIO CKOpOCThIO. LleHTpocTpeMuTenbHOe yCKOpeHHE. Y CKOpPEHHE CBOOOJHOTO
MaJICHUS.

DpoHTAIBbHBIE J1A00PATOPHbIEC PA0OTHI

HccnenoBanue paBHOYCKOPEHHOTO JBMKEHUS Teja 0€3 Ha4allbHOM CKOPOCTH.

JleMoHCcTpan MU

1. OTHOCHUTENBHOCTD ABHKEHUS.

[IpssmonMHENHOE U KPUBOJMHENHOE ABUKECHUE.
Ctpobockorr.
Crnuaomerp.
CnoxeHue nepeMeIeHnn.
[Tanenue Ten B BO3Ayxe U pa3psikeHHOM Taze (B TpyOke HpioToHa).

o UAWN
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7. Ompenenenue yCKOpEHUs IpU CBOOOIHOM Ma/ICHUU.
8. HampaBnenue ckopoCTH NMpu ABMKEHHUH 110 OKPYKHOCTH.
OcHOBBI TUHAMHUKH
WNuepuus. UuepTHOCTS TEII.
ITepBoiii 3axoH HetoToHa. MHepunanbHas cucteMa otcueta. Macca — ckayisipHast BennunHa. Cuiia — BEKTOpHas BenunHa. Bropoi
3akoH HeroToHa. CrioxxeHue cui.
Tpetuii 3akoH HptoToHA. ['paBUTAIMOHHBIE CUJIBI. 3AKOH BCEMUPHOTO TATOTEHUS. Cuia TSKECTH.
JIBU>KEHHE UCKYCCTBEHHBIX CIYyTHUKOB. Pacuer mepBoil KOCMUYECKON CKOPOCTH.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena, IBIKYIIErocs ¢ yCKOPEHHEM MO BepTukaiid. HeBecomocTsh U nepe3arpy3ku. Cuia TpeHusl.
DpoHTATbHBIE J1a00PATOPHBbIEC PA0OTHI
N3mepenne yckopeHus CBOOOIHOTO MaIeHHUS.
JleMoHCcTpanMHU
1. IlposiBneHue MHEPUUH.
CpaBHeHue Macc.
N3smepenne cu.
Bropoii 3akoH HeroToHa.

o~ N

CrnoxxeHune cui, JEUCTBYIOIIMX HA TEJIO MOJ YIJIOM APYT K JIPYTYy.
6. Tpetwii 3akon HproToHa.
3aKoHBI COXpaHEHHS B MEXaHUKe
Nmnynbc Tena. 3aK0H COXpaHEHUsI UMITYJIbca. PeakTuBHOE NBHKEHHE. Y CTPOMCTBO PAKETHI.
3nauenue padot K.9. [{noiKoBCKOro st KOCMOHABTUKHU. JJOCTHKEHHSI B OCBOGHUH KOCMUYECKOTO IIPOCTPAHCTBA.
JemoHcTpauuu
1. 3akoH coxpaHEHUs UMITYJIbCA.
2. PeakTuBHOE JABIXEHUE.
3. Mogenb pakeThl.
Mexanuveckne Ko0JIeOaHUSI M BOJIHbI

12



KonebarensHoe nuxkenue. CBOOOHBIE KOJIeOaHMsI. AMIUTUTY 1A, IEPUO/, YacToTa, ¢a3a.
Marematuueckuii MasTHUK. @opmyna neproja kKonedaHuil MaTemMaTHueckoro MastHuka. Konebanus rpysa Ha npyxuHe. Popmyiia
nepuoja KojiebaHuil Npy>KMHHOTO MasgTHUKA.
[IpeBpamenue 3HepTUn pH KojedaTeIbHOM ABMKCHUH. BEIHYKIeHHBIE KosteOanus. Pe3oHaHc.
Pacmipoctpanenne konebanuii B ynpyrux cpefax. [lomepednsie W mpomosibHbe BOJHBL J[mmHA BOHBL. CBSI3b JJIMHBI BOJHBI CO
CKOPOCTBIO €€ PACIPOCTPAHEHUS U IEPUOJOM (HaCTOTOM).
3BYKOBBIE BOJIHBI. CKOPOCTbH 3ByKa. | pPOMKOCTB M BBICOTA 3BYKa. JX0. AKYCTUYECKHUI pE30HAHC. YIIbTPa3BYK U €ro MIPUMEHECHHUE.
DpoHTATbHBIE J1a00PATOPHBbIEC PA0OTHI
HccnenoBanue 3aBUCUMOCTH TIEPHOIA U YACTOTHI KOJI€OaHUH MAaTEMAaTUYECKOTO MAsiTHUKA OT €T0 JIJTUHBI.
JdemoHcTpanuu
1. CBoOoaHbIE KOI€OaHUS TPY3a Ha HUTU U Ipy3a Ha MPYKUHE.
3aBHUCHUMOCTD TIEpHOJIa KOJIeOaHU rpy3a Ha MPYKUHE OT KECTKOCTU MPYKUHBI U MacChl Irpy3a.
3aBUCHUMOCTB NIEPHOJIA KOJIeOaHUl rpy3a HA HUTH OT €€ JIJTUHBI.
BoIHyX1€eHHBIE KOJIEOaHUS!.
Pe3oHaHC MasiTHUKOB.
[IpuMeHeHne MasiTHUKA B yacax.
PacnpocTpaneHue nmonepevHsIx U NPOJOJIbHBIX BOJIH.
Koneomromuecs Tena Kak ICTOYHUK 3BYKa.
3aBUCHMOCTh TPOMKOCTH 3BYKa OT aMILTATYAbI KOJICOAHUH.
10. 3aBCHMOCTD BBICOTHI TOHA OT YaCTOThI KOJICOAHM.

© O N UAWN

JJIEKTPOMATHUTHBIE SABJICHUA

MarunutHoe nosie. OTHOPOAHOE U HEOJTHOPOIHOE MAarHUTHOE MoJjie. HampaBieHne Toka U HalpaBJIEHUE JIMHUI €r0 MarHUTHOTO
nosist. [IpaBuno OypaBunka. DnexrpomMarauThl. [locTossHHbIE MaruuThl. MarauTtHoe nosie 3emuii. OO0HapykeHre MarauTHoro mostst. [IpaBumo
neBoil pyku. JelicTBre MarHUTHOTO TOJISl Ha MPOBOJHKUK C TOKOM. DIIEKTPOU3MEPUTETBHBIE MPUOOPHI. IIEKTPOIBUTATETH TTOCTOSIHHOTO
ToKa. MHIyKIIMS MarHUTHOTO TOJIs1. MarHUTHBIN MOTOK. DJIEKTPOMAarHuTHas UHAYKLMS. [lepeMennslil Tok. ['eHepaTop nepeMeHHOro ToKa.
[IpeoOpazoBaHue 3JIEKTPOIHEPTUH B DIEKTPOTeHEPATOpax. IKOJIOTUUECKUE TPOOTIEMBI, CBSI3aHHBIE C TETNIOBBIMU U
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TUAPOIIICKTPOCTAHIUAMU. 9HCKTpOMElFHPITHO€ IT10JIC. BJICKTPOMaFHI/ITHOG I1I0JIC. BJ'IGKTpOMaI‘HHTHI)Ie BOJIHBI. CKOpOCTL pacipoCTpaHCHUA

QJICKTPOMAIrdUTHBIX BOJIH. SHCKTpOMaFHI/ITHaH Impupoaa CBCTA.

DpoHTAJbHBIE JJA00PATOPHBIE PA0OTHI
N3yueHue siBICHUS AIEKTPOMArHUTHOW UHTYKIIUH.

JlemoHCcTpanumn

1

No ok owd

8.

OOHapyXeHHe MarHUTHOTO TIOJISI IPOBOJHUKA C TOKOM.
PacnosioykeHrie MarHUTHBIX CTPEIIOK BOKPYT IIPSMOTO IPOBOJHUKA C TOKOM.

Ycunenue MarHuTHOTO IOJIS KaTYyIIKHU C TOKOM BBCACHHUCM B HEC JKCIJIC3ZHOI'O CCPACYHHUKA.

[IpuMeHeHne IIEKTPOMArHUTOB.

JIBUKEHHE MPAMOTO MPOBOJHUKA U PAMKHU C TOKOM B MarHUTHOE TOJIE.
Y CTpOKCTBO U ICMCTBUE JIEKTPUUECKOTO JBUTATENS TOCTOSSTHHOTO TOKA.
Mopens reneparopa nepeMeHHOro TOKa.

BzaumoneiicTBre NOCTOSIHHBIX MAarHUTOB.

CTpOCHI/Ie aToOMa U aTOMHOI'O siApa

PaI[HOaKTI/IBHOCTB KaK CBHUACTCIBCTBO CJIIOKHOT'O CTPOCHUA aTOMOB. AJ'IB(i)a-, Oera-u raMmmMa-u3JIy4CHUs.

Omnwitel Pezepdopna. Snepuast Mmoaens aroma.
PannoakTuBHBIE IPEBPAILCHUS ATOMHBIX SIEP.
IIpOTOHHO-HEUTPOHHAS MOAEID SIIPaA. 3apsAI0BOE MACCOBOE YUCIIA.

Anepubie peakuuu. [lenenue u cunrtes saep. CoxpaHeHUe 3apsI0BOIO0 U MACCOBOTO YUCEIT TIPH SACPHBIX PEAKIIUSIX.

DOHeprus CBsI3W 4acTWll B sipe. BbiieneHue 3HepruM npu JEJIEHWHM W CUHTe3e snep. M3mydeHue 3Be3nd. SlnepHas sHepreTuka.

DKxoJyiorudeckre mpooeMbl paboThl ATOMHBIX AJIEKTPOCTAHIIUA.

Mertoasl HaOIOICHHUS I PETUCTPAIIUN YaCTHIL B siepHOU pusuke. Jlo3umMeTpusi.

dpoHTaNbHAA Ja0opaTopHas padora
N3yuyenue neneHus siapa atoma ypana o ¢pororpaduu Tpekos.
N3ydyeHune TpeKkoB 3apsHKEHHBIX YaCTHII ITO TOTOBBIM (hoTOrpadusm.

TemaTnveckoe MIIAHUPOBaAHUE
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KoanuecTro KoaunuecTBo

Ne Tema KoJs-Bo yacoB KOHTPOJIBHBIX naﬁoB‘z}:gBHle

1 | 3aKOHBI B3aUMOJICHCTBUS U JIBMIKCHUS TEII 27 1 1

2 | Mexanudeckue Kojie0aHus U BOJHBI. 3BYK 11 1 1

3 | DAEKTpOMarHuTHOE MOJe 14 1 1

4 | CTpoeHue aToMa U aTOMHOTO SJIpa. 16 1 2

Hcnosib30BaHuE SHEPrUU aTOMHBIX SIJIED.

Hroro 68 4 5

JlaGopaTopHbie padoThI

HM3MepeHne VCKOPEHU CBOOOTHOrO MAJICHUS

HccaenoBanue 3aBUCMMOCTH IIEPUOJIA M YACTOTHI KOJICOaHNM MAaTEMATHIECKOTO MAITHUKA OT €r0 JUITUHBI

M3vueHue ABJIECHUS DJIEKTPDOMATHUTHON WHIVKIINHU

H3vyuenue neneHus sipa aromMa vpasa 1o dororpaduu TDEKOB

(CaRE= (GO N\ SN

H3vdenne TDEKOB 3apsHKEHHBIX YACTHUIL IO TOTOBBIM hoTorpabusm

JlabopaTopHbie pabOTHI MIPOBOJISATCS BUPTYAIBHO C UCTIOIB30BaHUEM MPOTrpaMMbl «BupTyanbHbIe JJabopaTopHbIe pabOThl MO (PU3UKE
7-9 xnacce» (3AO «HoBblil aucky»). BkitoueHHble B BUPTyalbHbIE JIa0OpAaTOPHBIE PabOThl IKCIEPUMEHTAIIBHBIE 3a/1a4d [TOMOTAIOT HE
TOJIBKO TIyOXe TOHATH (PU3MUECKHEe MPOIECCHl W 3aKOHOMEPHOCTH, HO M HAYYHUTHCS MPUMEHATH IMOJyY€HHBIC 3HAHWS Ha TPAKTHKE.
Pa6oras c IIporpammoii, pebeHOK yOexaaeTcs B TOM, YTO HCCIEIOBATENIbCKAas W TBOpYECKas NEATENBHOCTh — 3TO JEHCTBUTEIHHO
uHTepecHo. KpomMe Toro, mporpaMmma MOXKET HCIIOIb30BAThCS MTPH CAMOCTOSTENIBHOM MOATOTOBKE K JIAOOPATOPHBIM 3aHSATHIM WM yPOKam

pH OTCYTCTBUM (pr3udeckoro obopynoBanus. OcHoBy [IporpaMMbl COCTaBISIOT TPU KOMITOHEHTA!
1) Moaynu — nabopaTopHble paOOThI, KOTOpbIE BKJIHOYAIOT B ceOs Bce 5 mabOpaTOpHBIX padOT, MPOBOAMMBIX IO Mporpamme 9

KJ1acca.
2) Paboume mTUCTHI ydalnerocs.
3) TecroBbie 3aaHMSL.

4) Paznensl ¢ MOBTOPEHUE U DKCIIEPUMEHTAILHBIMU 3a/Ia4aMHU.
JlanHblii BU 7a00paTOPHBIX pabOT MOXKET MPOBOAMUTCS B KJIaCCE€ Ha YPOKE U MOBTOPSITCS YYAIIMMCSI CAMOCTOSITENIbHO BO BHEYPOUHOE
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BpCM: IIpU CaMOCTOSITEIbHOU pa60Te, yanHﬁCH TAKKC MOKET CaMOCTOATCIIBHO PACCMOTPCTDL TC (1)I/IBI/ILI€CKI/I€ 3dKOHOMCPHOCTH, ABJICHUSA
)41 06’I)GKTI>I, KOTOPBIC OTHCCCHBI K KaTCTOPHUH «AJII CaMOCTOATCIBHOI'O U3YUYCHUA). Tak:xe caMOCTOATEIIbHBIN I[OMaIHHI/Iﬁ BI/IpTyaJILHHﬁ
OKCIICPUMCHT ABJIACTCA IIOACIIOPBEM IIPU U3YUCHHHN TCOPCTHUYCCKOI'O MaTcpualia Ha qu6HOM 3aHsaThu. K JOCTOMHCTBaAM BHpTyaHLHOﬁ

1abopaTopHO paboThI O (PU3UKE OTHOCHUTCS ¥ TIOBBIIIICHUE YPOBHS O€30MAaCHOCTH: B HETO MOKHO JIETKO M O€30TMaCHO BMEITHBATKCS, €T0

MO>KHO MIPOBEPUTH U PEPBaTh B JIIOOOH MOMEHT, 0€3 CTpaxa U3MEHSTh JI0ObIE TapaMeTpHl.

HpI/I HCII0JIb30BAHHUU BUPTYAJIbHBIX J'Ia60paTOpHBIX pa60T TAKIKC CTAHOBUTCA BO3MOXHBIM BOCIIPOHU3BOJWUTL TAKHUC ACTAJIM OIIbITA,

KOTOPBIC YaCTO YCKOJIb3aIOT OT BHHMMAHHUA IIKOJBHUKOB IIPU BBIIIOJIHCHHU PCAJIbHBIX Ha60paTOpHBIX pa60T, npecacraBsisd TEM CaMbIM
YHUKAJIIBbHYIO, HC JOCTHKUMYIO B PCAJIbHOM (1)H3H‘-IGCKOM OKCIICPUMCHTC, BO3BMOKHOCTDb OoJtee FJIY6OKO IIOHATH CYTh U3y4aCMBIX Ha OIIBITC
(1)I/I3I/I‘-ICCKHX NN XUMHYCCKHX 3aKOHOB, XOPOIIIO YCBOUTH U 3aKPCIINTH y‘{€6HBII>'I MaTcpuall 1o T¢McC.

KaJICHI[apHO-TeMaTI/I'-IeCKOC INIAHUPOBAHHUE

; 2 g OcHOBHEBIE BH/bI
: - E ; nesiTeJbHOCTH
Ne p E e E Tema JIeMEHTbI TpeOoBanus K YYEHHKA Buja xonTpoOsst Jdomamunee
1701 A E ypOKa COJIEPKAHUS | YPOBHIO NOATOTOBKH (Ha ypoBHe flata 3alaHue
E = § \ yueOHbIX
E S JEeUCTBUI)
Pa3znen 1. 3axkoHbl B3auMoaeiicTBUS M IBHKEHUS TeJl (27 4acoB).
Tema 1. IIpsiMosiuHeiiHOe paBHOMepHOe ABHKeHUe (4 yaca).
1 KY | Texunka Mexannuecko | 3HATD ITOHSTHS: PaccuuteiBaTh dusnuecku 81,
0€30MacHOCTH B € IBW)KEHUE, | MEXAaHUYECKOE IyTh U CKOPOCTH JUKTaHT. ymp. 1(2,4).
kaOuHeTe PU3UKH | OTHOCUTENHHO | TBIKCHUE, TeJa npu 82,3
(Th). CTh MaTepuajgbHas TOUKa, PaBHOMEPHOM ymp.2
MartepuanbHast JIBUKCHHSL. CHCTEMA U TEJIO PSIMOJTMHEHHOM (1,2).
Touka. CucreMa OTCHUETA. JIBIDKECHUU.
OoTCUeTa. YMers IpuBOIUTH N3mepsth
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OcHoBHBIE BH/IBI

2
=
~ 2] AeATeJTbHOCTH
Ne E E E Tema DJIeMEeHTBbI TpedoBanus k YYEHHKA Bua xonTpoas Jlata Jdomamunee
n/n : ch E ypoKa COJePKAHUSA | YPOBHIO NOATOTOBKHU (ua ypoBHe 3aJaHue
g S y4eOHBIX
; S JEeUCTBUIN)
IIPUMEPHI CKOPOCTb
MEXaHUYECKOT 0 PaBHOMEPHOTO
JIBHYKEHUS. JBHYKEHUS.
2 C | Tpaekropus, nyte | Tpaekropus, | 3HATh NOHATHUA: [IpencraBisaTe Du3ndecKuit
U [IEPEMEIICHUE. | ITYTh, TPAEKTOPHsL, ITyTh, pE3yNbTATHI JUKTaHT,
IIEPEMEILICHHE | IEPEMEILICHHE. U3MEPEHUN U 3a1aHUS Ha
YMeTb 00BACHATH UX BBIYUCIICHUH B COOTBETCTBHUE.
¢bu3znyecKuil CMBbICI. BUJIE TaOIHIL U
3 KY | [Ipamonunerinoe | [Ipsmo- 3HaTh MOHATHS: rpauKoB. CamocTtosiTen 84,
PaBHOMEPHOE JIMHEWHOE CKOPOCTBb, OnpenenaTs myTh, | bHASI paboTa. ynp.4.
JIBHKCHUE. PaBHOMEPHOE | IPSMOJIMHENHOE MIPONAECHHBIN 84,
JBH>)KCHUE PaBHOMEPHOE TEJIOM 3a Nel49, 154,
JIBHKEHHE. MIPOMEKYTOK 156.
Ymers onucarb 1 BPEMEHHU, CKOPOCTh
OOBSCHUTH JBHKEHHE. | TE€Ja 10 rpaduky
4 C | I'paduueckoe ['padprueckoe | YMeThb CTPOUTH U 3aBUCHUMOCTH IIYTH | TecT.
IIPEACTABIICHUE MPEICTABIICHU | YUTATh IPAPUKU PAaBHOMEPHOTO
IPSMOJIMHEVHOTO | € IBMDKEHUS. | KOOPAUHATHI U ABWKCHUA OT
pPaBHOMCPHOTO CKOpPOCTH BPCMCHHU.
JIBUYKEHUS. IIPSAMOJIMHEWHOTO
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~ 2] AeATeJTbHOCTH
N 88 E Tema DJIeMEeHTBbI TpedoBanus k YYEHHKA Bua xonTpoas Jdomamunee
n/n : \g é ypoKa CoJep:KaHusl | YPOBHIO NOATOTOBKH (Ha ypoBHe flata 3agaHue
g S y4eOHBIX
¢ S AerHCTBUM)
PaBHOMEPHOTO
JIBHYKEHUS.
Tema 2. IIpsiMosiiHeiiHOEe PABHOYCKOPEHHOE ABHKeHHe (8 uacos).
3) KY | Ilpsamomunennoe | IIpsmonuneln | 3HATh MOHATHS: PaccuntsiBaTh Pu3n4eCKuii 85
PaBHOYCKOPEHHOE | HOE YCKOpPEHHE, MyTh U CKOPOCTH JIUKTAHT yip.5(2,3)
JBHYKEHUE. PAaBHOYCKOpPE | IPSIMOJIMHENHOE IIPU paBHO- 86
Yckopenue. HHOE PaBHOYCKOpPEHHOE YCKOPEHHOM yrp.6
JBUKEHUE, JBHYKEHUE. JBHYKEHUU Telna.
YCKOpEHHUE. YMeTb 0OBSICHATH N3mepsTh
OMHCATh JIBUKEHHUE. YCKOpEHHE
6 C | Ckopoctb CxopocTs, 3HaTh OHATHSL: CBOOOJIHOTO CamocrosTen
MPSMOJIMHEMHOro | Tpaduk CKOPOCTb, TPOEKIIUS MaJICHHUS. bHas padbora
PaBHOYCKOPEHHOT | CKOPOCTHU IPU | CKOPOCTH, HavanbHast 1 | Onpenenars
O JIBUJKEHHS. JBWKEHUU C | KOHEYHAs] CKOPOCTH. IIPOWIEHHBIN MyTh
I'paduk ckopocTu. | yckopeHueM. | YMeTb OOBSICHSATh UX U YCKOpPEHUE
(bu3MYecKuil CMBICI, JBUYKEHUS TeJa Mo
CTpOUTh Tpaduxu rpaduky
CKOPOCTH. 3aBUCUMOCTH
7 KY | Ilepememienue Ilepemenienn | 3HATH MOHATHS: CKOPOCTH PABHO- CamocrosTen 87
npu € IpH nepeMEIICHNE pU YCKOPEHHOTO pHas pabota ynp.7
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~ 2] AeAITeJIbHOCTH
Ne E E E Tema DJIeMEeHTBbI TpedoBanus k YYEHHKA Bua xonTpoas Jlata Jdomamunee
n/n : E E ypoKa CoJep:KaHusl | YPOBHIO NOATOTOBKH (Ha ypoBHe 3agaHue
g S y4eOHBIX
¢ S AerHCTBUM)
OPSMOJMHEWHOM | IBHOKCHUU C | ABUYKECHHH C MPSMOJIMHEUHOTO (1,2).
PAaBHOYCKOPEHHOM | YCKOPEHHEM. | YCKOPEHHEM, JBUKEHUS TEJa OT 88
JIBUKEHUU. ypaBHEHUE BpPEMEHU. ynp.8,
PaBHOYCKOPEHHOTO N3mepsTh JI/p. Nel.
JIBUKEHUS. LEHTPOCTPEMUTEITD
YMmerb 00BSICHUTD HOE€ YCKOpEHUE
buznyecKuil CMBbICI. IIPU IBU>KCHHUH
8 C | Ilepemewienue [lepemenienn | 3HATH NOHATHUSA: TeJIa 1o Tecr.
npu € IpH IIEpEMEILICHHE TIPH OKPY>KHOCTH C
MPSMOJMHEWHOM | IPSAMOJIMHEVH | ABUKEHHH C ITIOCTOSTHHOM 110
PAaBHOYCKOPEHHOM | OM YCKOPEHHUEM, YPaBHEHUE | MOYJIO
JBUKEHUU 0€3 PaBHOYCKOpPE | PaBHO-YCKOPEHHOTO CKOPOCTBIO.
HayaJlbHOU H-HOM JBUKEHUS, HaYaIbHAas U
CKOPOCTH JBUKEHUN KOHEYHAasi CKOPOCTH.
oe3 YMerb 00BSCHUTD
Ha4yaJIbHON (bU3UYeCKUil CMBICTT.
CKOPOCTH.
9 KY | JlaGopaTopHas Uccnenoanu | [Ipuobperenue Odopmienue 88
padora Nel. e HaBBIKOB TIpU paboTe ¢ paboTHI, (TOBTOPHUTH),
«MccaenoBanne | paBHOycKope | o00pyIoBaHUEM BBIBO/I. cTp. 226.
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; = : OCHOBHBIE BH/BI
i - E ; NeATETbHOCTH
Ne p E e E Tema DJIeMEeHTBbI TpedoBanus k YYEHHKA Bua xonTpoas Jdomamunee
n/n g g E ypoka COJlep:KaHUsl | YPOBHIO NMOATOTOBKH (Ha ypoBHe Aata 3ajaHue
E = § \ y4eOHBIX
§ S JEeUCTBUIN)
PABHOYCKOPEHHO | HHOT'O (cexyHmomep, Ne 122, 140,
r0 IBHKEHHS 0e3 | IBIKCHUS Oe3 | M3MEpHUTEIbHAas 150.
HAYAJIbHOU HavaJbHOU JUHENKa). JI. Ne 146,
CKOPOCTHY. CKOpPOCTH. ¥Ymersb onpenensiTh 147-149.
MOTPEITHOCTh
U3MEpEeHUs PU3NYECKON
BEJTUYNHBI.
10 C | Pemienue 3amau Ha | [Ipssmonuneit | YMersb pemiats u Camocrositen
OpSIMOJIMHEWHOE | HOE oQOpMIISTh 3a/1a4H, pHas pabora.
PaBHOYCKOPEHHOE | PaBHOYCKOpE | MPUMEHSATHh U3y4CHHBIE
JIBIDKEHUE. HHOE 3aKOHBI K PEIICHUIO
TBIDKCHUE KOMOWHHUPOBAHHBIX
3azay.
11 C | Peuienue ['paduxu Ymers pemath CamocTositen
rpaguuecKux MPSIMOJIMHEWHO | Tpaduueckue 3a1a4u, pHas pabora.
3a7a4 Ha ro YUTaTh TpaduKH.
MPSAMOJIMHEMHOE  [PaBHOYCKOPEHH
PaBHOYCKOPEHHOE (OT0 JIBHKCHUS
JIBIDKEHUE.
12 KY | KouTpoJjbHasi [Ipsimonuuent | [IpamonuHeliHoe KonTponbHas 81-8
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Ne E e E Tema DJIeMEeHTBbI TpedoBanus k YYEHHKA Bua xonTpoas Jdomamunee
n/n : ch é ypoOKa COJIEPKAHNUS | YPOBHIO NOATOTOBKH (Ha ypoBHe Aata 3aJlaHue
g S y4eOHBIX
¢ S AerHCTBUM)
padora Nel. HOE PaBHOMEPHOE U pabora: (TOBTOPHUTB).
«KnuHemMaTnka PAaBHOMEPHOE | pABHOYCKOPEHHOE YTEHUE
MaTepuaJIbHOI 17} JIBH>KCHUE. rpaduKos,
TOYKHNY. paBHOYCKOpE OIpEJIEIICHHE
HHOE HMCKOMOU
JIBH>KCHUE. BEJINYUHBI.
Tema 3. 3akonbl nuHAMUKH (12 yacoB).
13 KY | OrnocurensHocTh | OTHOCUTENBH | [IoHMMATH M Boruncnars Tecr. §9, ynip.9
MEXaHUYECKOTO OCTh 00BSICHATH YCKOpEHHE Tea, YCTHO,
JBUKCHUSL. MEXaHUUYECKO | OTHOCUTEJIBHOCTh CHJIBI, pabota Haj
ro JIBUKEHUS. | IEpEeMEILCHUs U JEUCTBYIOIIUE Ha OIHOKaMHu.
CKOPOCTH. TEJI0, WU Maccy 810,
14 C | UnepunanbHbie ITepBbIit 3HaTh coaepkaHue Ha OCHOBe BToporo (Tect yrp.10.
CUCTEMBI OTCYETA. | 3aKOH IIEPBOT'0 3aKOHA 3akoHa HeroToHa.
ITepBrb1it 3aKk0H Hprorona. Herorona, nonsarus Hccnenosats
HeroToHa. CUHEPLUSY, 3aBUCUMOCTh
«MHEpIMaIbHas YIJTMHEHUS
CHACTEMA OTCUETaY. CTaJIbHOU
15 KY | Bropoii 3akoH BTopoii 3akoH | 3HATH cojiepkaHue MPY>KUHBI OT DU3NYECKUN 811,
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Ne E e E Tema DJIeMEeHTBbI TpedoBanus k YYEHHKA Bua xonTpoas Jdomamunee
n/n : \g é ypoOKa COJIEPKAHNUS | YPOBHIO NOATOTOBKH (Ha ypoBHe Aata 3aJlaHue
g S y4eOHBIX
¢ S AerHCTBUM)
HproToHa. HeroToHa. BTOPOTO 3aKOHA MIPUII0KEHHOM MUKTAHT. yop.11.
Herotona, hop-myamy, CHJIBI. 812,
€MHULbI U3MEPEHUS DKCIIEpUMEHTAIbH yop.12.
(U3NYECKUX BEJIMYMH B | O HAXOJUTh PABHO-
cucreme CU. Hanucars | AeHCTBYIONIYIO
U O0BSICHUTH POpMYITy. | ABYX CHIL.
16 C | Tperui 3akoH Tpetuii 3akoH | 3HATH cOJEpKaHUE Hccnenosathb Tect
HproToHa. HeroToHa. TPETh-ETO 3aKOHA 3aBUCHUMOCTb CUJIbI
HproTona. Ha-nucate u | TpeHus
O0OBSACHUTD (hopmyITy. CKOJIBYKEHHUS OT
3HaTh TPAHUIIBI TLJTOIIA TN
MPUMEHUMOCTH 3aKOHOB | COIPUKOCHOBEHUS
HeroToHa, mpuBOAUTH TEJ U CUJIbI
MIPUMEPHI. HOPMAJIbHOTO
17 KY | Csoboanoe CBoOomHoe YMeTb 00BSICHUTD JTaBJICHUSL. CaMOCTOSITENbH 813,
NaJIcHUE Tell. najieHue Tel. | PU3NYECKUil CMBICI W3mepsarts cuiibl  jast paboTa. ynp.13.
CcBOOOTHOTO MaJICHHUS. B3aNMOJECUCTBHUS §14,
18 C | Iswxkenue tena, | CBoOOIHOE YMeTrb 00BSICHUTD JBYX TEI. CamocTosITeIhH ynp.14
OpOIIEHHOTO najicHue, bu3nYecKuil cMbICT N3mepsts cuity ast paboTa. JI/p. Ne2
BEPTUKAIBHO JIBIDKEHUE CBOOOIHOTIO IMaJcHU, BCEMUPHOI'O ctp. 231.
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b~ 2] AeAITeJIbHOCTH
Ne p E E E Tema DJIeMEeHTBbI TpedoBanus k YYEHHKA Bua xonTpoas Jlata Jdomamunee
n/n : ch E ypoOKa COJIEPKAHNUS | YPOBHIO NOATOTOBKH (Ha ypoBHe 3aJlaHue
g S y4eOHBIX
¢ S AerHCTBUM)
BBEPX. Tena, pelaTh 3a1a4u Ha TATOTEHUS.
OpOILIEHHOTO | pacyeT CKOPOCTU U DKCIepUMEHTAIbH
BEPTUKAJIBHO | BBICOTHI IIPU 0 HaXOJUTh LIEHTP
BBEPX. CBOOO/IHOM JIBUKEHUU. | TSKECTU IIOCKOTO
19 KY | JlaGoparopHas N3mepenue [IpuobpeteHue Tela. Tecr. Ne 296, 297.
padora Ne2. YCKOpEHUs HABBIKOB IPHU paboTe ¢ 815,
«H3mepenne cBOOOHOTO | 000Opy/IOBaHUEM. yop.15.
YCKOpEHUs MaJICHUS.
CB000/IHOT 0
NAJEHUD).
20 C | 3akoH 3akoH 3HATH MMOHATHUS: CamocTosiTen
BCEMUPHOTO BCEMUPHOTO | TPAaBUTAIMOHHOE bHas padbora
TATOTEHUS. TATOTEHUSI. B3aMMO/ICHCTBHE, WJIU TECT.
rpaBUTALIMOHHAS
MOCTOSIHHASI, TPAHULIBI
MPUMEHU-MOCTH
3aKOHA.
HamnucaTtps u 00bSICHUTD
bopmyiy.
21 KY | Yckopenue Cuna 3HATh OHATHSA: CUJIA CamocrosTen 816,
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N 88 E Tema DJIeMEeHTBbI TpedoBanus k YYEHHKA Bua xonTpoas Jdomamunee
n/n : ?E é ypoKa CoJep:KaHusl | YPOBHIO NOATOTOBKH (Ha ypoBHe flata 3agaHue
g S y4eOHBIX
; S JEeUCTBUIN)
CBOOOHOTO TSKECTU U TSYKECTH, YCKOPEHUE pHas padora. ymp.16.
naJeHus Ha 3eMJle | yCKOpEHUe CcBOOO/IHOTO Na/IeHus,
U IpyTUX CBOOOHOTO | OOBSCHATH UX
HEOECHBIX TeNax. | HaJeHUs. (bU3HYECKUI CMBICI,
3HATh 3aBUCHUMOCTb
YCKOPEHHSI CBOOOIHOTO
NaJ€HUs OT IIMPOTHI U
BBICOTBI HaJ| 3eMJIEH.
22 KY | llpsmonuneitnoe | J[BuxkeHue 3HaTthb npupony, Tecr. 818, 19,
Y KpUBOJIMHEMHOE | TEJIA 10 ONpENICIICHHE ynp.18.
JBUKCHHE. OKPY>KHOCTH C | KpUBOJIMHEHHOTO 818, 19,
JIBuxkeHue Tena LHEHTPOCTPEMHU | IBUIKEHUS, IPUBOAUTD MOBTOPUTb,
10 OKPY’KHOCTH C | TEJIbHBIM pU-MePbI; (PU3UIECKYIO yop.19.
IOCTOSIHHOM 110 YCKOPEHHUEM. | BEJIM-YUHY, €AUHULLY
MOJTYJIIO U3MEPEHHUs I1Ieproa,
CKOPOCTBIO. Y4aCTOTBI, YTJIOBOU
CKOPOCTH.
23 C Pewrenue 3amau va | JIBr>keHue 1o | YMerb IIPUMEHSTh 3aaHnsa Ha
JBKEHUE T10 OKPYXHOCTH. | 3HAHUS NPU PELICHUU COOTBETCTBHUE.

OKPY’KHOCTH.

COOTBCTCTBYIOIIIHX
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F E ; NesITeILHOCTH
Ne p E e E Tema DJIeMEeHTBbI TpedoBanus k YYEHHKA Bua xonTpoas Jdomamunee
n/m : \g é ypoka CO/lepKAHUsl | YPOBHIO OJATOTOBKH (Ha ypoBHe flata 3ajlaHue
g S y4eOHBIX
¢ S AerHCTBUM)
3azay.
24 C | UckyccTBeHHBIE [lepBas u YMeTb pacCUnThIBATh Tecr. 820,
CIIyTHUKH 3€MJIM. | BTOpas IIEPBYIO KOCMHUYECKYIO yop.19.
KOCMHUYECKHE | CKOPOCTb.
CKOPOCTH.
Tema 4. Umnyabc Tes1a. 3aKoH coOXpaHeHHs UMITYyJabca (3 yaca).
25 KY | Wmnynbc Tena Nmnynbe 3HATD NOHSATHUS: N3mepsTh CamocTrosTeln 821, 22,
3aKOH COXpaHEHUs | Tena. 3aKOH VMITYJIbC U UMITYJIbC CKOpPOCTH bHas pabora. yp.20,21.
MMITyJIbCAa. COXpaHEHHUs] | CHJIBL. UCTEYEHUS CTPYH 823,
VUMITYJIbCA. rasza u3 MOJAEIH ynp.22.
26 C | PeaktuBHOE PeaktuBHOE | 3HATH MPAKTHYECKOE paKeThl. Tecr §21-23
JBUKCHHUE. JIBUKEHHUE. UCTIOJIb30BaHue 3aKkoHa | IIpuMeHsaTh 3aKoH MTOBTOPHUTb,
COXpPaHCHHS UMITYJIbCA. | COXPAHEHMs Neo 78, 79.
Hanucats popmynbl u | UMITysIbca 1is
OOBSICHUTH UX. pacuerta
27 C | Pewenue 3anay Ha | Ummynbe YMmerb IpUMEHSTh pPE3YyIBTAaTOB CamocTrosTen
3aKOH COXpaHEHHS | Tela. 3aKOH | 3HAHUS MPHU PEIICHUH B3aMMOJICHCTBHS | pbHas paboTa.
UMITYJIbCA. COXPaHEHHUSI | COOTBETCTBYIOIINX TeJ.
UMITYJIbCA. 3ajad.
28 KY | KouTpoabHas 3aKOHbI 3aKOHbI JUHAMHUKHU. KonTtponbHas 810-23
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F E ; NesATeILHOCTH
Ne p E e E Tema DJIeMEeHTBbI TpedoBanus k YYEHHKA Bua xonTpoas Jdomamunee
n/n g g E ypoka COJlep:KaHUsl | YPOBHIO NMOATOTOBKH (Ha ypoBHe Aata 3ajaHue
E = § \ y4eOHBIX
§ S AerHCTBUM)
padora Ne 2. JAHAMUKMU. pabora. MIOBTOPUTb.
«JlMHAMM KA
MaTepuaIbHOU
TOYKH.
Paznen 2. Mexannueckue koJsieoanus. 3Byk. (11 yacos).

29 KY | CoOonHbIE 1 CBoOojHbIe U | 3HATH YCIIOBUS OO0BICHATH dusnueckunt 825, 26,
BBIHY>K/ICHHBIC BBIHYKJIGHHBI | CYIIIECTBOBAHUS npoiecc JUKTaHT. ymp. 23,
KoJeOaHus, e Kosie0aHus. | KojaebaHuil, MPUBOAUTH | KOJEOaHMIt pabota Haj
Kose0aTenbHbIe MIPUMEPHI. MasiITHUKA. omuOKamMu
CHUCTEMBL. Uccnenosath K/p.

30 C | Benuuunsl, Benuuunsl, 3HaTh ypaBHCHHUE 3aBHCHUMOCTh Bomnpocsr 826, 27,
XAPAKTEPYBYIOIIAE | XapakTepu3yl0 | KOJie0aTeIbHOIO rnepuoaa ymp. 24.
KoJjiebaTeIbHOe e nBrokeHus. Harmcatsb KOJIeOaHM JI/p. Ne3
JIBH)KCHUE. KojiebarenbHo | popMyily M OOBSCHUTH. | MASITHUKA OT €T0 cTp. 232.

¢ IBIDKCHHE. JUTUHBI U

31 KY | JlaGopaTopHasi Uccnenosanu | [Ipuobperenue aMILTATY bl Tect No 881, 882.
pa6ora Ne3. e HABBIKOB IIPX paboTe ¢ | KoneOaHui. §28-30,
«HUccyienoBanne | 3aBUCUMOCTH | 000PYIOBAHUEM. Hccnenosarh ynp. 25.
3aBMCUMOCTH nepuojia u 3aKOHOMEPHOCTH
MEePUoIa MU YaCTO- | YACTOTHI Kose0aHui Tpy3a
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Ne E e E Tema DJIeMEeHTBbI TpedoBanus k YYEHHKA Bua xonTpoas Jdomamunee
n/n : \g é ypoOKa COJIEPKAHNUS | YPOBHIO NOATOTOBKH (Ha ypoBHe Aata 3aJlaHue
g S y4eOHBIX
¢ S AerHCTBUM)
ThI CBOOOIHBIX CBOOO/IHBIX Ha TIPYXUHE.
KOJIeOaHUil Ma- KOJIeOaHMi Bpruncnsats nivnHy
TEMATHYECKOI0 | MaTEMaTU4eC BOJIHBI U1 CKOPOCTH
MasITHUKA OT e€ro_| KOro pacnpocTpaHeHus
JUTHHBIY. MasiTHUKA OT 3BYKOBBIX BOJIH.
€ro JUIUHBI. DKCIepUMEHTaIbH
32 C | IlpeBpaiienue [IpeBpaienne | O0bACHATD U O OIPEEIIATh 3ajgaHus Ha
SHEPIruu Npu DHEPTUU MPU | NPUMEHSATH 3aKOH IPaHUIIBl YaCTOTHI | COOTBETCTBYE.
Kos1e0aTeTbHOM KOJICOAHMSIX. | COXPAHEHUS SHEPTHUH CIBIIIUMBIX
JIBUKE-HUM. BoIHY>XI€HHBI | 171 ONIpeieieHus 3BYKOBBIX
3aryxaromue u € KoyieOaHus. | IMOJHOW SHEPTUHU KOJICOaHMil.
BBIHYXJICHHBIE Pe3onanc. KOJIEOJIIOIIIETOCs Tea.
KOJIeOaHusl.
33 KY | Pacnpoctpanenue | PacnpocTpane | 3HaTh omnpe/iesieHue OpOoHTAJIbHBI 831-32,
KoJieOaHul B HUE MEXaHUYECKHX BOJIH, 1 ormpoc. ymp. 27.
yOpy-TOH cpeie. | KojaeOaHuii B | BUIBI BOJH. 833,
Bounnsl. YIPYTrou ynp. 28,
cpere.
34 C | Xapakrepuctuku | BosHbl B 3HaTh OCHOBHBIE 10 BOIIpOcam
BOJIH. cpeze. XapaKTEePUCTUKHU BOJH, naparpada.
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b~ 2] eI TeJIbHOCTH
Ne p E e E Tema DJIeMEeHTBbI TpedoBanus k YYEHHKA Bua xonTpoas Jdomamunee
n/n : \g é ypoka COJlep:KaHUsl | YPOBHIO NMOATOTOBKH (Ha ypoBHe Aata 3ajaHue
g S y4eOHBIX
¢ S AerHCTBUM)
XapakTep
pacnpocTpaHeHus
KOJIeOaTeNbHbIX
MIPOIIECCOB B
TPEXMEPHOM
MIPOCTPAHCTBE.
35 KY | 3BykoBbIe 3BYKOBBIC 3HATh NOHATHE OpOoHTAIIbHBI 834,
KoJIeOaHuUs. KoJIeOaHusl. 3BYKOBBIX BOJIH, 1 ompoc. 835-36,
Nctounuku 3ByKa. | MicTouHnKH MPUBECTH MPUMEDPBL. ymp. 30.
3ByKa.
36 C | Beicora, TemMOp, Bricora, 3HaTh Qu3NUECKHEC 110
IPOMKOCTB 3ByKa. | TEMOp, XapaKTEPUCTHKH 3BYKa: BOITPOCAM.
I'POMKOCTh BBICOTA, TEMOD,
3ByKa. I'POMKOCTb.
37 KY | 3BykoBsie BonHbl. | PacnipocTpane | 3HATh M yMeTh becena no 837-38,
HUE 3BYKA. OOBSCHUTD BOIIPOCaM. yop.31, 32.
CKkopocTh OCOOCHHOCTH 839-42.
3BYKa. pacnpocTpaHEHUS 3ByKa §24-42
B Pa3IUYHBIX Cpeax. MTOBTOPHTb.
38 C | Orpaxenue 3ByKa. | OTpaxkeHue 3HaTh 0COOCHHOCTH CamocTosTen
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Ne E e E Tema DJIeMEeHTBbI TpedoBanus k YYEHHKA Bua xonTpoas Jdomamunee
n/n : \g é ypoOKa COJIEPKAHNUS | YPOBHIO NOATOTOBKH (Ha ypoBHe Aata 3aJlaHue
g S y4eOHBIX
; S JEeUCTBUIN)
2xo. 3ByKa. JXO. MOBEJICHUS 3BYKOBBIX pHas pabora
BOJIH Ha TPAHUIIE WJIU TECT.
paszena IByX Cpen,
YMETh OOBSACHHUTb.

39 KY | KourpoabHas Mexanuyecku | YMeTh peuiars 3a1a4u KonTponbHas
padora Ne 3. e KosieOaHusd | Ha MEXaHUYECKue pabora.
«MexaHu4ecKue | U BOJIHBIL. KOJICOAHUS U BOJIHBI.

KOJICOAHUS U 3BYK. 3BYK.
BOJIHBI. 3BYKY.
Paznen 3. DuaekrpomarautHoe moJie (14 yacos).

40 KY | Marautsoe nosie. | MarautHoe 3HAaTh IIOHATHE: OxkcnepuMeHTanbH | becena no 843,44,
OnHopoaHoE U ToJie, MarHuTHOE noJjie. OnbIT | O U3y4YaTh SIBJICHUS | BOITPOCAM. ymp.33, 34
HEOJHOPOJAHOE yCJOBHS €r0 | Dpcrena. MAarHuTHOTO paboTa Haj
MAarHMTHOE I0JIe. | BO3HUKHOBEH | B3anmonencrue B3aNMOJECHUCTBUSA OImMOKaMHu.

U U MarHuTOB. TEl. 845,
MIPOSIBJICHUSI. N3yuath siBIEHUS ymp. 35.

41 C | I'paduueckoe I'padprueckoe | [loHMMATh CTPYKTYpy | HAMAarHW4YMBaHUs | PemieHwne
n300paxeHue M300paK€HUe | MarHUTHOTO TOJIA, BEILIECTBA. Ka4ueCTBEHHBI
MarHUTHOTO TIOJISl. | MATHUTHOTO | yMETh OOBSICHATH Ha HccnenoBath X 3aj1a4.

OJISL. npuMepax rpapukoB U | ACUCTBUE
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N 88 E Tema DJIeMEeHTBbI TpedoBanus k YYEHHKA Bua xonTpoas Jdomamunee
n/n : \g é ypoOKa COJIEPKAHNUS | YPOBHIO NOATOTOBKH (Ha ypoBHe Aata 3aJlaHue
g S y4eOHBIX
¢ S AerHCTBUM)
PUCYHKOB. ANEKTPUYECKOTO
42 KY |OOnapyxenue HelictBue 3narthb cuity Amriepa, TOKA B IIPSIMOM CamocTrositen 846,
MarHATHOTO MOJIE | MArHUTHOTO | OOBSCHSTH (PU3UYECKUI | IIPOBOJHUKE Ha bHas pabora. ymp. 36.
10 €ro AEWCTBUIO HA| IIOJIS HA CMBICII. MAarHUTHYIO 847,
DIIEKTPUYECKUH TOK. | IPOBOJHUK C CTpEIIKY. ymp. 37.
[TpaBumno neBoi TOKOM. OOHapyXuBaTh
PYKH. JIEVCTBHUE
43 C Nunyxnus Nunyxuus 3HATh CUJIOBYIO MargutHoro nmoas | Tecr.
MAarHuMTHOI'O MOJIs. | MATHUTHOI'O XapaKTCPUCTUKY Ha IPpOBOJAHHUK C
OJISL. MarHuTHOTO MOJIs — TOKOM.
HHTYKIIHIO. OOGHapyXHUBaTh
44 KY | HelictBue [eiicTBue 3unarp cuny Jlopennia, | MarHUTHOE Camocrosren 846,
MAarHUTHOTIO TOJI1 | MATHUTHOTO | OOBACHATH (DM3MUECKHI | B3AUMOJCHCTBUE pHas pabora. KOHCIIEKT.
Ha JBWKYUIYIOCS | [IOJISl Ha CMBICIL. TOKOB. M3yuarh
3apsKEHHYIO JBIOKYLITYHOCS MPUHLINI IEUCTBUS
YacTHILLY. 3apsHKEHHYIO ANEKTPOJBUTATENS.
YaCTHILY.
45 C Pemenue 3amau Ha | KonmyecTBeH | ¥YMeTh peliath 3a1a4u Pemenne 3amauu mo
cuny Amrnepa u HbIE Ha MPUMEHEHUE CUJIBI TUTIOBBIX TETpaJIu.
cuny Jlopenua. XapakTepucT | AMIiepa U CUJIbI 3aja4
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Ne p E e E Tema DJIeMEeHTBbI TpedoBanus k YYEHHKA Bua xonTpoas Jdomamunee
n/n : < E ypoOKa COJIEPKAHNUS | YPOBHIO NOATOTOBKH (Ha ypoBHe Aata 3aJlaHue
g = § \ y4eOHBIX
¢ S AerHCTBUM)
KH Jlopenua.
MAarHuTHOTO
TIOJISL.
46 KY | MarautHbIi MaruutHeiii | 3HATH HOHATHE Becena o 848,
MOTOK. MOTOK. «MarHUTHBIN TTOTOK», BOINpOCaM ymp. 38.
HanucaTh POPMYITy U 849,
OOBSICHUTD. ynp.39.
47 C | ‘Buenue SBnenne 3HATDH NOHATHUS: Tect JI/p. Ne4
ANEKTPOMArHuT- | 3JIEKTPOMArH | 3J€KTPO-MarHUTHas cTp.233,
HOW MHAYKIWH. AT-HOU VHAYKIIWSA, KOHCIICKT.
CamouHAYyKIHS. 1703018791207 8 CaMOUHTYKIIHS,
OnbIThI npasuio JleHua,
Dapanes. Hamnucatb popmyiy u
OOBSCHUTb.
48 KY | JlaGopatopHas SBnenus 3HaTh TOHSATHE Odopmienne 849
padora Ne 4. AIEKTPOMArH | «3JEKTPOMArHUTHAS paboTHI, ITOBTOPUTb.
«M3yuenne UT-HOU UHIYKIUS», TEXHUKY BBIBOJI. 850,
sSIBJICHUS VHAYKIIUH. 0€30IacCHOCTH MPHU yrp.40,
3JIEKTPOMATHUTH paboTe ¢ KOHCIIEKT,
0¥ MHIYKIIMID. AIEKTPOIIPUOOpaAMHU. COOOILIEeHUSI.
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Ne E e E Tema DJIeMEeHTBbI TpedoBanus k YYEHHKA Bua xonTpoas Jdomamunee
n/n : \g é ypoKa CoJep:KaHusl | YPOBHIO NOATOTOBKH (Ha ypoBHe flata 3agaHue
g S y4eOHBIX
¢ S AerHCTBUM)
49 C | IlonyuyeHue [Tonyuenune 3HaTh C11IOCOObI CamocTrosiTen 851.
EPEMEHHOTO IIEPEMEHHOTO | ITOJTYYEHUS pHas padora.
ANEKTPUYECKOTO IEKTPUYECKO | AJIEKTPUUYECKOTO TOKA,
TOKa. ro TOKa. NPUHIUN AEUCTBUS
Tpanchopmarop. | Tpanchopmar | Tpanchopmaropa.
[Tepenaua op. YMeTh OOBICHUTD.
BJICKTPUYECKOMN
SHEPIUU Ha
pPacCTOSIHHE.
50 C | DneKTpOMarHuTHO | DJIEKTpOMardH | 3HATh NOHATHE Tecr.
€ ToJIE. UTHOE TIOJIE. | «AJIEKTPO-MAarHUTHOE
IIOJIE» U YCIOBUS €T0
CYILLECTBOBAHHSI.
51 KY | OnexrpomarautH | OnekrpoMarH | [loHmMaTh MexaHu3M becena no 852-54,
pie BOJIHBI. [IIkana | UTHBIE BOJIHBI. | BOSHUKHOBEHHS BOIIPOCAM, ynp. 42.
anexktpoMarHutHbl | [llkana AIIEKTPOMATrHUTHBIX pelieHue CoolrieHus1.
X BOJIH. AJIIEKTPOMArH | BOJH. 3HATH KaueCTBEHHbI 3a/1a4u 1o
UTHBIX BOJIH. | 3aBUCUMOCTH CBOMCTB X 3a7ad. TETPau.

H3J'Iy‘l€HHI>i OT UX JJIHUHBI,

MIPUBOJUTH MPUMEPBL.
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n/n : \g E ypoKa CoJep:KaHusl | YPOBHIO NOATOTOBKH (Ha ypoBHe 3agaHue
g S y4eOHBIX
¢ S AerHCTBUM)
52 C | DnekTpoMarHuTHa | DJIEKTpOMard | 3HATh UCTOPUUECKOE Bomnpocei,
s IPUPOJIA CBETA. | UTHAs pa3BUTHE B3IJISI0B HA TECT.
npupozaa IIPUPOAY CBETA.
CBETa.

53 KY | KourpoJsbHasi OnektpoMard | CucreMaTuzanus KonTponbHas 843-50
padora Ne4. WUTHOE TIOJIE. | 3HAHWUM IO TEME pabora. ITOBTOPUT.
«JIEKTPOMATHUT «OJEKTPOMAarHUTHOE 855.

HOE 110JIe». I0JIEY.
Paznen 4. CTpoeHne aToMa ¥ AaTOMHOTO SIIPA, HCIOJIb30BAHNE JHEPITUH ATOMHBIX sijiep (16 yacoB).

54 C | PaguoaktuBHOCTh | PanmoaktuBHO | 3HATH ipupoAy anbda-, | I3mepsaTh becena no
KaK CBUJETEIBCTBO | CTh KaK Oera-, raMmma-JIy4ei. AIIEMEHTAPHBIN BOIIPOCaM.

CJIO’KHOTO CBUJETEIHCTBO ANEKTPUYECKUI
CTPOEHHUS aToMa. | CJII0XKHOTO 3apsm.
CTPOCHHUS Hab6mronath
aToma. JIMHENYaThbIe
55 KY | Mopgenu atomoB. | Mongenu 3HaTh CTPOCHHUE aTOMa | CIIEKTPBI CamocTrosTen 856.
OmnbIT aTOMOB. no Pesepdopny, U3ITyYEHHUS. pHas pabora 857,
Pesepdopna. OnbIT IOKa3aTh Ha MojJeisax. | HabmrogaTh Tpeku | uim TecrT. ymp. 43.
Peszepdopna. anb(a-IacTHIl B
56 C | PaguoakTtuBHbIE PaguoaktuBH | 3HaTh npupoxy KaMmepe Bunbcona. | Bompocsl
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n/n : < E ypoKa CoJep:KaHusl | YPOBHIO NOATOTOBKH (Ha ypoBHe flata 3agaHue
g = § \ y4eOHBIX
; S JEeUCTBUIN)
peBpaIleHUs 13( PaIOAKTUBHOTO O6cyx)naTh
ATOMHBIX SI7IEp. IIPEBPAILECHUS | pacnaja v ero poOJIeMBI
ATOMHBIX 3aKOHOMEPHOCTH. BITUSTHUS
anep. paoaKTUBHBIX
57 KY | OxcnepumeHTanbH | OKCIEPUMEHT | 3HATH COBPEMEHHBIE U3JIy4CHUU Ha Tect nmm 858,
bI€ METO/IbI aJbHbIC METO/IbI OOHAPYKCHHUSI U | JKUBBIE 3aJlaHns Ha Ta0JIMLIA B
UCCJIEI0BAHMUS METO/IbI UCCJIETIOBAHHUS OpraHU3MBl. COOTBETCTBHUS. TETpaaH.
YaCTHII. HCCIICIOBAHU | 3apsKEHHBIX YACTHI] U 859, 60,
s YaCTHLL. AJIEPHBIX MPEBPALLCHHM. ynp.44.
58 C | OtkpsiTHE OTtkpsblITHE 3HaTh HCTOPUIO Bonpocer
MPOTOHA U POTOHA U OTKPBITUS TPOTOHA U
HEUTpOHA. HEUTpPOHA. HEUTpPOHA.
59 KY | CocraB aromHoro | Cocras 3HaTh CTpoeHHE sAapa PusznuecKuii 861-64,
sapa. MaccoBoe aTOMHOTO aToMa, MOJICIIH. JIUKTAHT WIN ynp.45.
YHUCII0. 3apsAa0BOE | SApa. TECT. 865,
yucno. SAnepusie | SAnepHbie No 1651.
CHJIBI. CHIIBL. Ne 1653,
60 C | DHeprus cBs3u. DHeprus 3HaTh NoHATHE Camocrositen 1654.
Hedekt macc. CBSI3U. «IPOYHOCTh ATOMHBIX pHas padora.
JledekT macc. | sep».
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Ne E E E Tema DJIeMEeHTBbI TpedoBanus k YYEHHKA Bua xonTpoas Jlata Jdomamunee
nmg'\g S ypoKa CoJep:KaHusl | YPOBHIO NOATOTOBKH (Ha ypoBHe 3agaHue
E = § \ y4eOHBIX
§ S AerHCTBUM)
61 C | Pemenue 3a1a4d Ha | DHeprus Ymers pemiaTe 3a1a4u Camocrositen
SHEPTHUIO CBS3H, CBSI3H. Ha HaXOXICHUE bHas pabora.
neQexT macc. JledekT macc. | SHEpruu CBSI3U U
nedekra macc.

62 KY | Jlenenue smep Henenwne sinep | [TonmMaTh MeXaHU3M CamocrosTen 866,67.
ypana. llemHapie ypaHa. TIeTICHUS SiIep ypaHa. pHas padoTa. 868.
saepHble peakuuu. | [lenHbie JI/p. Ne5

AJICpHbBIE cTp. 234.
peaKIuu.

63 C | Snepubrit SAnepusiii 3HATB yCTPOMCTBO Bonpocsr
peakTop. peakTop. AJIEPHOTO peaKkTopa.

IIpeoOpazoBanue
BHYTPEHHEU
SHEPTUH AJEp B
ANEKTPUYECKYIO
SHEPTHUIO.

64 KY | JlaGopaTopHasi N3yuenue [IpuobpetreHue Odopmienue 866-68
padora Ne 5. JIeJICHUS sIIep | HAaBBIKOB MPH paboTe ¢ paboTHI, TIOBTOPUTb.
«M3yyeHue ypaHa 1o 000py1I0BaHUEM. BBIBOJ. 869,72.
AeJIeHHUsI siiep dboTorpadusam 870,71.
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§ S AerHCTBUM)
YPaHa 1o TPEKOB.
dororpadpusam
TPEKOBY.
65 C | TepmosinepHas TepmosinepHa | 3HATh yCIIOBUS Tecr.
peakiusl. S peaKiusl. POTEKaHUs,
AToMHas AToMHas IIPUMEHEHUE
DHEpPreTHKa. DHEPreTUKa. | TEPMOSACPHOMN
pEaKLUH.
3HaTh IpEeUMyNIECTBA U
HEJOCTATKU aTOMHBIX
AJIEKTPO-CTAHLIN M.
66 C | buonoruueckoe buonornueck | 3HaTh MpaBUIIa 3alUTHI Bonpocsr
NEUCTBUE O€ JIEHCTBHE | OT PaJUOAKTUBHBIX
paguanum. paguanuu. U3ITy4YECHHM.
67 KY | KouTpoJjbHasi Ctpoenue YMerh pemath 3a7a4uu KonTposnbHas 855-65
padora Ne 5. aToMa u 1o teme «CTpoeHue paborTa. TIOBTOPHTb.
«Ctpoenne aTOMHOTO aToMa U aTOMHOTO
aTomMa u Anpa. Anpay.
ATOMHOIO SI/APA.
68 KY | O6o0menue u [Toneenenue | O6061ICHNE U Tecr.
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CUCTEMAaTU3alMs | UTOTOB. CUCTEMAaTU3ALMS

[10-JIyYEHHBIX IIOJIyYEHHBIX 3HAHUM.

3HaHUMU.

HTtorosslit ypok.

Y4eOHO-MeTOAMYECKOE 00ecnieyeHne
1) TTépeikun A.B. ®usuka 9: yueOHuUK 1715 001eo0pa3zoBarenbubix yupekacauid / A.B. [Iépeimkun M3matensctBo: «/Ipodar
2) E. M. I'yrauk «®usuka. 9 KII.: TeMaTHYECKOE M MOYPOYHOE TUTaHUpOBaHKUe» K yueOHHKY A. B. Ilepoimiknna «Pusuka. 8 kimace»
/ E. M. T'ytauk, E. B. PeibakoBa. [Tog pen. E. M. I'yrauk. U3narensctBo: «Jpodar»
3) A. E. Mapomn, E. A. Mapon, C. B. ITo3oiickuii «®Pusuka. 7-9 kinaccel. COOpHUK BOIPOCOB U 3aaau» M3marenbctBo: «JIpodar
4) H. K. Xannanos, T. A. XannanoBa «®u3suka. 9 kinacc. Tecte» M3narenscTBo: «JIpodar
5) O.N.I'pomrieBa «KOHTpOJIBHBIC H CAMOCTOSTENIbHBIC PA0OTHI 1O Gu3uke» M3matenbeTBo: «Jpoday
6) A.Il. PermkeBny «®usuka. 3agaunuk. 9-11 ki1.» - M3matenscrBo: «/poday
7) Kabapauu O. ®@., Opnos B. A. «®wusuka. Tectsl. 7-9 kiaccel» Y4eOH.-MeTo1. mocodue. — M3narenberBo: «JIpodar
8) «BupTtyanbhas nadopatopus 7-9 kinacce» (OO0 «HoBblit 1UCK»)
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