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Pa3zpaGorannas pabGouas mporpamma peanusyercss mo yueOnuky: A.B. Ileppimkun, E.M. I'yTHHK.
Ousuka. 9 kmacc: y4eOHUK g oOmieoOpa3oBarenbHbIX opranuzamuii. — M.: Jpoda, 2016-2021,
paccuntana Ha 102 gaca B rox (3 yaca B HeJeNI0) M HampaBlieHa Ha 0a30BbIN (00IIE00pa30BATEIHHBIN )
ypOBEeHb WH3y4deHHs mpenmMeTa. JlaHHas pabodas mnporpamMma OOECIEUMBACT OCBOCHHE 3a CUeT
HE3HAYUTENIFHOTO YIUIOTHEHHsI Y4eOHOro MaTepuaja M YBEJIMYEHHs YacoB Ha pEIICHHE 3a1ad U
noBTropenue. OHa ompenenseT coiepkaHue ydeOHOro MaTepuaia, MociaeJ0BaTeIbHOCTh U3yUCHHS, TTYTH
dopMupoBaHUS CHCTEMBl 3HAaHWH, YMEHHH, CIIOCOOOB JAEATEIBHOCTH, PA3BUTHS YdYalIUXcs, HX
COLMAJIN3ALIMU U BOCTIUTAHHS.

Iliianupyemble pe3yJbTaTbl 00y4eHUs.

[Tporpamma obecrieyrBaeT JOCTIKEHHE PE3yJIbTAaTOB OCBOCHHUSI 00Pa30BaTEIbHOM POTPAMMBI
OCHOBHOT0 00111eT0 00pa30BaHMUs.

JINYHOCTHBIMHU pe3yabTaTamMu U3ydeHus npeamera «Dusnka» ABISAIOTCS CIEAYIOLIUE:

e (opMupOBaHME OTBETCTBEHHOI'O OTHOLIEHHUS K YYEHHUIO, TOTOBHOCTM K CaMOpPa3BHUTHIO,
OCO3HaHHOMY BBIOOPY C Y4E€TOM [IO3HABATEIbHBIX HHTEPECOB;

e (QopmupoBaHUE IIEJIOCTHOIO MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
Pa3sBUTHSI HAYKU U YYUTHIBAIOIIETO MHOT000Opa3ne COBPEMEHHOI0 MUPA;

e yOEXIEHHOCTh B BO3MOXXHOCTH TIO3HAHHMSI TPUPOABI, B HEOOXOJUMOCTH pPa3yMHOIO
UCIIOJIb30BaHUs JIOCTH)KEHUN HAayKH U TEXHOJOTUHM ISl JaJIbHEHIIEro pa3BUTHUS YEIOBEYECKOTO
o011ecTBa, OTHOILIEHUE K (PU3MKE KaK 3JIEMEHTY OOI11e4eIOBEeYECKON KYIbTYpPhI;

®  CaMOCTOSTEIbHOCTh B IPUOOPETEHUH HOBBIX 3HAaHUM U MPAKTUYECKUX YMEHMUIA;

® OCO3HAaHHE POCCUHCKON TPaKIAHCKON HICHTUYHOCTH; YyBCTBA IMAaTPUOTHU3MA, JIIOOBH K CBOEH
MECTHOCTH, CBOEMY PETHOHY, CBOEH CTpaHe;

e MOTHBaIUsA 00pa30BaTEIbHOMN 1€ATEIBHOCTH HA OCHOBE JIMYHOCTHO OPUEHTUPOBAHHOTO M1O/IX0/1a;

e (opMupoBaHME IICHHOCTHBIX OTHOLIEHUH Jpyr K JApYry, YUUTEN0, aBTOpaM OTKPBITHH U
HU300pETCHUI.

MeTanpeaMeTHbIM pe3yJ1bTaToM U3y4eHUs Kypca «®Pusuka» sBigercs (OpMHUPOBaHUE

YHHMBEpCalIbHbIX yueOHbIX neiictBuil (Y'Y I).
Pezynamuenvie YY/[:

CaMOCTOSITENIbHO MPUOOPETaTh HOBBIEC 3HAHUS U MPAKTUYECKNUE YMEHUS;

YOPaBJIATH CBOEH MMO3HABATEIBHOMN AESTEIbHOCTHIO;

OpraHU30BBIBATH CBOIO JIEATEIbHOCTD;

OTpeAeNATh 1IeJIU U 337a4i Y4eOHOH 1eSTeNbHOCTH;

CaMOCTOSITENIbHO OOHapyXUBaTh U (HOPMYJIUPOBATh YUeOHYIO PoOIEMYy;

BBIJIBUTaTh BEPCUU PEIIEHUS MPOOIIEMBI;

COCTaBJIATh MHMBUAYAJIBHO WIX B TPYIIIE IUIaH PeLIeHUs IpoOeMbl (BBIOJIHEHUS TPOEKTa);
BBIOMPATh CPE/ICTBA IOCTUKEHHUS LIENTM U MPUMEHSTh UX Ha MPaKTHUKE;

OLICHUBATh JOCTUTHYTBIE PE3YJIbTATHI.

Ho3znaeamenvnvie YY/[:

® AHAJIM3UPOBATh, CTPYKTYPUPOBATH MH(POPMAIUIO, (PAKTHI U SBICHUS;

®  BBIBIIATH IPUUYMHBI U CIEACTBUS POCTHIX SBJICHUM;

® OCYILECTBJISAITh CPaBHEHHWE U KIACCU(UKALHUIO, CAMOCTOSATENIHO BBIOMpAs KPUTEPUH IS
YKa3aHHBIX JJOTHYECKHX OIlepaltii;

® CTPOUTH JIOTHYECKOE pacCyKIEHHE, BKIIIOYAIOIIEe YCTAaHOBJIEHUE TNPUYMHHO-CIIEICTBEHHBIX

CBsI3€H;

CO3/1aBaTh CXEMaTUUYECKHUE MOJIEIH C BbIJICJIEHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA;

COCTaBJISITh TE3UCHI, IPOCTHIE U CIOKHBIE MJIaHbl U3YYEHHOTO TEKCTa;

peoOpa3oBbIBaTh HHPOPMAIIMIO U3 OJTHOTO BUIA B APYroil (Tabyuily B TEKCT U T. I1.);

OTIpEeeNATh BOZMOKHbIE UICTOYHUKU HEOOXOANMBIX CBEIEHUHN, MPOU3BOAUTH MOUCK HH(pOpMaIUH,

AHAJIN3UPOBATh U OLICHUBATh €€ JOCTOBEPHOCTD;



MMpeaACTaBIATh c06paHHon I/IH(l)OpMaL[I/IIO B BUJC BBICTYIUICHUA WJIA NPC3CHTAIUN.

Kommynuxamuenwvie YY/I:

CaMOCTOSITEJIbHO OpPraHU30BbIBaTh yueOHOE B3auMO/JeiicTBUE B Ipymiie (OnpeaensaTs o0Iue Hey,
pacIpenesaTs poiid, 10roBapuBaThes APYT C APYTOM);

B JMCKYCCHUU YMETb BBIIBUHYTh apT'yMEHTbHI U KOHTPAPI'YMEHTHI;

a/IeKBaTHO HCIIOJIb30BATh PEUYEBbIE CPEJICTBA Ul JUCKYCCUM U apryMEHTAllUl CBOEH MMO3UIHH;
YUUTBCSI KPUTUYHO OTHOCUTBCSI K CBOEMY MHEHHIO, C JOCTOMHCTBOM IIPU3HABATH OIIMOOYHOCTD U
KOPPEKTUPOBATH €T0;

NOHMMAasl MO3ULHUI0 IPYroro, pasjinyaTb B €r0 pedd: MHEHHME (TOUKY 3pEHMsI), JOKa3aTeIbCTBO
(aprymeHTsl), (pakThl (TUIIOTE3bI, AKCUOMBI, TEOPHUH);

YMETh B3IVIAHYTh Ha CUTYAL[MI0 C UHOW MO3ULIMU U JOTOBAPUBATHCS C JIFOJBMU UHBIX TO3ULIUH.

IIpeaMeTHBIM pe3yJabTaTOM H3ydeHHs Kypca «Dusuka» sBisiercs cHOpMyTUPOBAHHOCTH CIEAYIOIIUX

YMEHHM:

OOBSACHATD, U YT H3YYaloT (QU3UKY;

dopMupOBaTh TNPEACTABICHUS O 3aKOHOMEPHOW CBS3M M IO3HAHWM SIBICHUH IPHUPOABI, O
crcTeMoo0Opa3yromiel poiu GU3NKHU IS Pa3BUTHS APYTHX €CTECTBEHHBIX HAYK;

(bopMupOBaTh MEpPBOHAYAIBHBIC MPEACTABICHUS O (U3UUYSCKON CYIIHOCTH SIBICHUN MPHPOIBI
(TETIOBBIX, AJIEKTPOMArHUTHBIX, ONTHYECKHUX), BUJAX Marepuu (BEIIECTBO U TIOJIE), yCBAHBATh
OCHOBHBIC HJICM AaTOMHOI'O CTPOCHHUS BEIIECTBA, OBJIAJICBAaTh MOHATHWHBIM allapatoM Hu
CHMBOJIMYECKHM SI3bIKOM (pH3HKH;

NpuoOpeTaTh ONBIT NPUMEHEHHsS HAyYHBIX METOJOB IO3HAHUs, HaOIMroneHus (Qu3nIecKux
SIBJICHUH, TMPOCTBIX KCHEPUMEHTAJIbHBIX HCCICIOBAHUM, MPSIMBIX U KOCBCHHBIX HM3MEPEHUH C
UCIIOJIb30BAHUEM H3MEPHUTEIBHBIX MPUOOPOB, MOHUMATh HEN30EKHOCTh MOTPEIIHOCTEH JIFOOBIX
U3MEPEHHU;

NOHUMAaTh (PU3NYECKHUE OCHOBBI M IPUHIMII JCHCTBUS MAIlMH W MEXaHH3MOB, CpPEICTB
HEepEeBIKEHUST M CBSI3M, OBITOBBIX NPHOOPOB, MPOMBIIUICHHBIX TEXHOJOTMYECKUX IIPOLECCOB,
BIMSHUEC WX Ha OKPYXKAIOUIYIO CpEoy, OCO3HAaBaTh BO3MOXKHBIC IPUYMHBI TEXHOTCHHBIX
KatacTpod;

OBJIA[ICBaTh OCHOBAaMH OE€30MAaCHOTO HCIIOJNIb30BAHUS ©CTECTBCHHBIX M  HCKYCCTBEHHBIX
JNEKTPUYECKMX W MArHUTHBIX IOJICH, 3JEKTPOMATHUTHBIX M 3BYKOBBIX BOJIH, HOHHM3HUPYHOIIUX
U3TydeHHH BO HM30€XaHHE WX BPEIHOTO BO3JICHCTBUS Ha OKPYKAIOIIYI0 CpPEeoy W OpraHH3M
9eJI0BEKa;

(GopMHUpPOBaTh TEOPETHYECKOE MBIIUICHHE Ha OCHOBE YMEHHUS YCTaHABIMBATh (DAaKThI, pa3indaTh
OPYMHBl M CIEACTBUS, CTPOUTh MOJCTM W  BBIABHIaTh THUIOTE3bl, BBIBOAUTH U3
IKCIIEPUMEHTAIBHBIX (JAaKTOB M TEOPETHUECKUX MOJIeNeil (GU3NYeCKUe 3aKOHBI,

pa3BHBaTh YMEHHE IUIAHUPOBATh B TOBCEIHEBHOH JKM3HM CBOM JAEHCTBHS C TNPHUMEHEHHEM
NOJTYYEHHBIX 3HAHWH 3aKOHOB MEXaHHWKH, JJIEKTPOJMHAMHKH, TEPMOAMHAMHUKHA W TETUIOBBIX
SIBJICHHH C TIEJBI0 COepPEeEHHs 30POBbS;

OOBSCHATH 3HAUCHHE KITIOYEBBIX TOHATHH.

K konny 9 kiacca B pe3yabTare OCBOEHHMSI NpPOrpaMmbl 1no (usuke oO0yvyarommics

HAYYUTCH:

coOuro1aTh TIpaBUiIa 0E30MaCHOCTH M OXpaHbl TPyAa MpU paboTe ¢ y4eOHBIM M JIAOOPATOPHBIM
o0opynoBaHueM;

XapaKTEpPHU30BaTb ITOHATHUA (CI/ICTeMa OTCYE€Ta, OTHOCHUTCIBHOCTh MECXAHHYECKOI'0 JABUXCHUII,
HEBECOMOCTh M TEPErpy3KH, MEXaHHUUYECKHUE BOJIHBI, 3BYK, HWH(Pa3ByK | YyIbTPa3BYK,
AIIEKTPOMAarHUTHBIE BOJIHBI, MH(GPAKPACHBIE BOJHBI, YIbTPa(pUOIETOBBIE BOJIHBI, PEHTIT€HOBCKOE
U3JTYYCHHUE, [IKAIa JICKTPOMArHUTHBIX BOJIH, CIIEKTPhI HCITYCKAaHUs U MOTJIOIICHUs; alb(a-, OeTa-
Y TaMMa-U31y4eHUs], U30TOIbI, siAepHas U TEPMOsJIEpHAs SHEPTreTHKA);

pa3nuyath  SBJIEHUS  (paBHOMEpPHOE W  HEPABHOMEPHOE  NPSMOJIUHEHHOE  JBHXKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JABMKEHHE, CBOOOIHOE MAJCHUE TEJ, PABHOMEPHOE JIBUYKCHHE



110 OKPY>KHOCTH, B3aMMO/ICHCTBHE TEJI, pABHOBECHE MAaTEPUAIbHOM TOUKH, pEaKTUBHOE JIBUKECHHUE,
HEBECOMOCTh, KOJIeOaTeIbHOE IBHKEHHE (TapMOHHUYECKUE KOJIeOaHus, 3aTyXalolue KoiebaHus,
BBIHYKJICHHBIE KOJIcOaHMs), pe30HAHC, BOJTHOBOE JIBMKEHUE (3BYK), OTPAKCHHUE 3BYKA, TUCIICPCHUS
CBETa, OTPaKEHHE M TpPEJOMJICHHE CBETa, IMOJHOE BHYTPEHHEE OTPaKEHHE CBETAa, CIOXKECHHE
CTHIEKTPAIBHBIX IBETOB, €CTECTBCHHAs! PAJIMOAKTHBHOCTh, BOSHUKHOBCHHE JIMHEWYATOTO CIEKTpa
U3JIYYCHUS 110 ONMHMCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX
NaHHOE (PU3HUYECKOe SIBICHUE;

OIKCHIBATh U3YYEHHBIEC CBOIMCTBA TeN M (PU3NUECKUE SBICHUS, UCTIONb3YS (PU3UUECKUE BETMUUHBI
(cpenHsis W MrHOBEHHAas CKOpPOCTh Teja NP HEPAaBHOMEPHOM JBW)KCHHH, YCKOpPEHHE,
NepeEMELIEHNE IpU PaBHOYCKOPEHHOM HPSIMOJIMHEMHOM JBM)KEHHMH, LEHTPOCTPEMUTENBHOE
YCKOPEHHE, YIJIOBash CKOpPOCTb, II€PEMELIECHHUE, MPONAECHHBIA IyTh W CKOPOCTb IIPH
KPUBOJINHEMHOM JIBUJKEHUH, CHJIa TSDKECTH, YCKOPEHHMsS CBOOOJHOIO NAJAECHHUS C Y4ETOM
3aBUCUMOCTH OT LIMPOTHI MECTHOCTH, BEC Te€Jla, LEHTP TAKECTU TBEPAOIO Tella, UMIYJbC Tela,
UMIYJIbC CHJIbI, MEXaHHWYECKas padoTa M MOIIHOCTb, MOTEHIHAJIbHAs DHEPIUsl, KUHETUYECKAs
SHEprusi, TOJHAasg MEXaHWYecKash »JSHeprus, MepuoJ M 4YacToTa KojebaHul, Mepuos
MaTEMaTUYECKOT0 M MPYXKUHHOIO MAasTHUKOB, JUIMHA BOJIHBI, I'POMKOCTb M BBICOTA TOHA,
CKOPOCTh CBETa, IOKa3aTellb MPEJIOMIICHUS CpE/bl); MpPU ONUCAHUM MPAaBUIBLHO TPAKTOBAThH
($U3NIECKU CMBICI UCTIOIB3YEMBIX BEJIMYHMH, X 0003HAYCHHS U €AUHUIIB (PU3NIECKUX BEITUYMH,
HAXOJHUTh (POPMYIIBI, CBSA3BIBAIOLINE TAHHYIO (PU3NYECKYIO BETUYHHY C IPYTUMH BEIMYMHAMY,

XapaKTepU30BaTh CBOMCTBA Te, (PU3NUECKUE SBJICHUS U IIPOLECCHI, UCIOIb3YsI 3aKOH COXPAHEHHsI
DHEPIrUH, 3aKOH BCEMHUPHOIO  TATOTEHUs, [PHUHLIMI  CYNEPHO3UIMUM  CHJI, IPUHLUI
oTHocuTenbHOCTH ["anuiies, 3akoHbl HBIOTOHA, 3aKOH COXpPaHEHUS UMITYJIbCa, 3aKOHBI OTPAKCHUS
U TIPEJIOMIICHUS CBETA, 3aKOHBl COXPAHEHHUs 3apsJ0BOTO M MAacCOBOIO 4YMCENI IPU SAIEPHBIX
peaKkuMsax; OpU 3TOM Ppa3InyaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M €ro MaTeMaTHYecKoe
BBIPAKCHMUE;

OOBSCHATH (PU3UUECKUE MPOLECChl U CBOMCTBA TeJ: BBIABIATh MPUUMHHO-CIEICTBEHHbIE CBS3H,
CTpOUTh OOBSCHEHHE M3 2—3 JIOrMYECKHUX IIaroB ¢ OMNOpOHM Ha 2—3 H3Y4YEHHBIX CBOWCTBA
bu3nueckux sBICHUN, GPU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pelaTh pacueTHble 3a7aur (OMUPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHUI), UCIIONb3Yys 3aKOHBI U
dopMyIibl, cBs3bIBatonIMe (U3NYECKHME BEIUMYMHBI: HAa OCHOBE aHaliM3a YCJIOBHUS 3aJaud
3aMMChIBaTh KPAaTKOE YCIIOBHE, BHIOMPATh 3aKOHBI M (OPMYIIbI, HEOOXOAUMBIE Ul €€ pelleHUs,
IPOBOAMTH pacueThl M OLEHUBAaTh PEATUCTUYHOCTh IOJIYYEHHOIO 3HaueHUs (HU3HuecKoi
BEJIMYUHBI,

IPOBOAMTH OIBITHl 1O HAONIONEHUI0 (U3NYECKUX SBICHUM WIM (PU3NYECKHX CBOWCTB TeJ
(u3ydyeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUS SHEPruM; 3aBHCHUMOCTb MEpUoJa
KoJie0aHUM MPYXUHHOTO MasiTHUKA OT MacChl rpy3a U *KECTKOCTU MPYKUHBI U HE3aBUCUMOCTh OT
aMIUTUTYABI MaJIbIX KOJIeOaHM): caMOCTOSTENbHO cOOMpaTh YCTAaHOBKY M3 M30BITOUHOrO Habopa
000py/10BaHUs; OMKUCHIBATh X0/ ONBITa U (POPMYIUPOBATH BHIBOIBI;

MPOBOANTh TPU HEOOXOAMMOCTH CEpPHI0 MPSMBIX HM3MEPEHUH, OMpeensds CpeaHee 3HaueHUe
U3MEepsEeMOi BETUYUHBI; 000CHOBBIBATH BHIOOP CIIOC00a M3MEPEHMSI/M3MEPUTETHLHOTO MPHO0Pa;
MMPOBOAUTL HCCICOOBAHHC 3aBHCUMOCTEN (1)I/I3I/I‘-ICCKI/IX BCJIMYHUH C MCIIOJIB30BAHUEM IPSAMBIX
U3MEepeHHil (3aBUCUMOCTh MyTH OT BPEMEHH IPH PaBHOYCKOPEHHOM IBIKEHUHM 0€3 HauaabHOU
CKOpPOCTH; I€puoaa KOJIeOaHMIT MaTEMATHYECKOI0 MAasATHUKA OT JJINHBI HI/ITI/I)I CaMOCTOATECIIBHO
coOuparh YCTaHOBKY, (DUKCHPOBATh PE3yIbTAThl MOTYYEHHON 3aBUCUIMOCTH (DPU3UUYECKUX BEIUYUH
B BUJIC Ta6J'II/IH u l"pa(bI/IKOB, ACJIaTh BBIBOAKGI 11O PE3yJIbTaTaM HCCICAOBAHUA,

MPOBOANTH KOCBEHHbBIE M3MEpEeHHsI (U3NYECKUX BEIUYUH (CPEAHsISI CKOPOCTh M YCKOPEHHE Tesa
IIPH  PABHOYCKOPEHHOM JBHKCHHH, YCKOPCHHE CBOOOJHOTO TAJCHHUS, YacTOoTa W IEPHOJ
Kone0aHuN MaTeMaTH4ecKOro W MPY>KMHHOTO MAasTHUKOB, PaJMOAKTUBHBINA (OH): TUIAHUPOBATH
U3MEpeHUs; coOUpaTh IKCHEPUMEHTAIbHYIO YCTAaHOBKY, CIEAys MPEAJIOKEHHON WHCTPYKIUU;
BBIUMCIIATH 3HAUCHUE BEIMYUHBI U aHATTU3UPOBATH MONyYEHHBIC PE3yIbTaThl C YUETOM 3a/IaHHOM
MOTPEIIHOCTH U3MEPEHU;

co0Jro1aTh MpaBmuiia 0€30MacHOTO Tpyaa Mpu padbote ¢ 1abopaTOpHBIM 000PYIOBAHUEM;
pa3inyaTh OCHOBHBIC MPU3HAKH W3YUEHHBIX (U3UYECKHX MOJENel: MaTepualibHas TOYKa,
a0COITIOTHO TBEPIOE TEIIO, TUIAHETAPHAS MOJIENIb aTOMA, HyKJIIOHHAsI MOJIENIb aTOMHOTO SI/1pa;



XapakTepu30BaTh MPUHLUUIBI JACUCTBUS HM3YYCHHBIX NPUOOPOB M TEXHHUUYECKUX YCTPOHCTB C
ONOpOil Ha MX omnucaHusi (B TOM YHUCIE: HXOJIOT, TEPHCKOIl, CIIEKTPOCKOI, AO3UMETp, Kamepa
BuiibcoHa), uConb3ys 3HAHUS O CBOMCTBaX (PM3MUECKHUX SIBJICHUN M HEOOXOIUMbIe (U3UIECKUE
3aKOHOMEPHOCTH; HCIOJb30BATh CXEMbl M CXEMAaTUYHbIE PHCYHKH M3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX NMPUOOPOB U TEXHOJOTMUECKUX MPOIECCOB IMPH PEHICHUU Yy4eOHO-
NPAaKTUYECKHUX 3a]1a4; IPUBOIUTH MIPUMEPHI MIPAKTHYECKOTO MCIIOJIb30BaHMS (PU3NYECKUX 3HAHUI
B TIOBCEHEBHOM XHU3HU I obOecrieyeHUs] O€30MacHOCTH IMpH OOpalleHuu ¢ mnpudopamu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUs 3I0POBBS U COOJIOJCHHUS HOPM 3KOJOTHMYECKOTO
MOBE/ICHUS B OKpYXKaIoIIeH cpere;

IPUBOJIUTH IPUMEpPHI BKiIaja poccuiickux (B ToMm unciae: K.O. Huonkosckuii, C.I1. Koposnes, 1./1.
NBanenko,, U.B. KypuaroB) u 3apyoexnsix (B Tom uucie: M. Heroton, [Ix. Makcsemn, I'. 'epi,
B. Pentren, A. bekkepens, M. Cknonosckas-Kropu, 3. Pesepdopa) yueHbIx-(pu3ukoB B pa3BuTHe
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;
co3laBaThb COOCTBEHHbBIC IHCHMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE HH(MOpPMaLUU U3
HECKOJIbKUX HCTOYHUKOB, I'PAaMOTHO HCIOJb3ys INOHSATUHHBIM ammapaT H3ydyaeMoro pasnena
(bu3KMKYN U COMPOBOK/asi BHICTYIJICHUE MPE3EHTAIUEH C yUeTOM 0COOEHHOCTEN ayTUTOPUH.

OOy4arommiics MOJTY4YUT BO3MOKHOCTh HAYYHTBCH:

0CO3HaBaTh HCHHOCTb HAYYHBIX I/ICCJ'Ie,I[OBaHI/II‘/'I, POJIb q)I/I3I/IKI/I B paCcIIUpPCHUU HpeHCTaBHeHI/Iﬁ 00
OKpYy’KaromeM MHUPE U €€ BKJIaJ B YIYUYIICHHUC Ka4YCCTBaA )KU3HU,

WCTOJB30BAaTh TPHEMBI IOCTPOSHHS (U3MYECKUX MOJENeH, TMoucka U  (POpPMYITUPOBKU

A0Ka3aTCJIbCTB BbIJIBUHYTBIX TUIIOTEC3

U TEOPETUUYECKUX BBIBOJOB HA OCHOBE YMIMPUYECKU YCTAHOBIEHHBIX (DaKTOB;

CpPaBHHMBAThb TOYHOCTh H3MEpeHUs (U3MYECKUX BEIUYMH [0 BEIUYMHE HUX OTHOCUTEIBHOMN
IIOTPEUIHOCTH IIPU ITPOBENCHUHU NPSIMBIX U3MEPEHUN;

CaMOCTOSITENIbHO MPOBOJUTH MPSMBIE MU KOCBEHHBIE HM3MEpPEHHUS U HCCIeNI0BaHUS (U3MUECKUX
BEJIMUMH C UCTOJIb30BaHUEM PA3IUYHBIX CIIOCOO0OB M3MEpEeHHs (PU3NUYECKUX BEIUYHH, BHIOMPATH
CpelCcTBa M3MEpPEHUsS C YYETOM HEOOXOIUMON TOYHOCTH H3MEpEeHUN, O0OOCHOBBIBATH BHIOOP
crocoba M3MepeHus, aJleKBaTHOTO MOCTABIEHHOW 3ajade, MPOBOAHWTH OIEHKY TOCTOBEPHOCTH
IMMOJIYYCHHBIX PC3YJIbTATOB,

BOCTIPUHUMATh MH(POpPMAINIO (PU3NYECKOTO COACPKAHUS B HAYYHO-TIOMYJISIPHON JIUTEpaType U
CpeICTBAaX MaccoBOW HH(pOpMalnMy, KPUTHYECKH OILIEHMBATH IMOJIYUEHHYI0 MHQOpMaIUIO,
aHAIM3HUPYS €€ COo/Iep KaHHe U JaHHbIe 00 UCTOUYHHKE UH(DOPMALINH;

cOo31aBaThb cOOCTBEHHBIE MUCHbMEHHBIE U YCTHEIC COO6HI€HI/I$I (0] q)HBI/I‘ICCKI/IX SABJICHUAX HA OCHOBC
HECKOJIBKUX HCTOYHUKOB I/IH(i)OpMaHI/II/I, COITPOBOXAATh BBICTYIIJICHUC HpCSCHTaHHGﬁ, YUUTBIBasA
0COOCHHOCTH ayAUTOPHH CBEPCTHHUKOB.

Ilnanupyembie pe3yJbTaThl H3yYeHUs! PU3UKH B 9 Kjacce 0 TeMaM:

Ne Tema OOyuaeMblil HAyYUTCSH OO0yuyaeMblil IOJy4YUT
BO3MOKHOCTh HAYYUTbCS
1 | Mexanuueckue - pacro3HaBaTh MEXAHUYECKUE SBIEHUSA U | - UCIOIb30BATh 3HAHUS O
SIBJICHUA OOBSICHSAT, Ha OCHOBE WMEIONIUXCS 3HAHUN | MEXaHHYECKUX SBICHUSIX B
- 3aKoHsl OCHOBHBIE CBOWCTBA HIIM YCJIOBHSl NPOTEKAHHUS | MOBCEAHEBHOMN KU3HH IS
B3AHMOJICHCTBAA | o1yx gpiienmil: paBHOMEpHOE M HEpaBHOMEpHOE | 0GecredeH s Ge30MacHOCTH

W IBYDKEHUS TEN
- MexaHuueckue
KOJIcOaHMs U
BOJIHBL. 3BYK

NBIDKEHHUE, DPABHOMEPHOE M PaBHOYCKOPEHHOE

HpﬂMOHHHeﬁHOG JBMKXCHHUEC, OTHOCHTCIIBHOCTH
MEXaHHUYCCKOT'O JIBUKCHUA, CBO6OI[HOC naaCHuec
TCJI, PAaBHOMCPHOC JABUXCHUC II0 OKPYKHOCTH,
B3aHMOJICHCTBHE TCI,

KoJie0aTenbHOe ABWIKCHUC, PC30HAHC, BOJIHOBOC

PCAKTUBHOC OBHUIKXCHUC,

IIpY OOpalIeHUH C
npuOOpaMH U TEXHHUECKIMH
YCTPOMCTBAMM, ISt
COXpaHEHMs 3/I0POBbS U
COOJTIOJIEHHSI HOPM
9KOJIOTUYECKOTO ITOBE/ICHUS B




JBIKEHUE (3BYK);

- ONHCHIBaTh HM3y4YCHHBIC
MEXaHUYECKUE SIBIICHHSI, MCIONB3YsI (U3NICCKHE
BEIMYUHBI: IyTh, TIEPEMEUICHUE, CKOPOCTbD,
YCKOpEHUe, Iepro oOpaleHus, Macca Tena, Chia

CBOHCTBA Te€I WU

(cunma TsKECTH, CWila YNPYrocTH, CHUjla TPEHMS),

HUMITYJIbC TCla, KHMHCTHYCCKas1 SHEpTru-,
MNOTCHIMAJIbHAA SHCEPTHUA, MCXAHUUYCCKaA pa60Ta,
cujia TpEHUA, aMIUIMTyda, IIEpHUOd MW YacCToTa
KOJ'IC63HHI>1, JJINHa CKOpPOCTh €€
paciupoCTpaHCHUA;, IIpU OIHWCAaHUK IIPaBUJIBHO

TPAaKTOBATb (bHSquCKHfI CMBICJI HCIIOJIb3YCMBIX

BOJHBI H

BCJINYHMH, nx O603H3.‘-I€HI/I$I nu CANHUILIBI
U3MEPEHUs, HaXOIUTh (POPMYIIBI, CBS3BIBAIOIINE
JaHHYIO (U3WYECKYI0 BEIHMYMHY C JIPYTHUMHU
BEiInM4YnHaMH, BBIYHCJIIATH 3HAUYCHHC (1)I/I3I/I‘~I€CKOI71
BCIINYHHBI;

- aHaJIM3UpOBaTh CBOMCTBA TEJ, MEXaHUYECKHUE
SBIIGHUST W TIPOIIECCHI, HCIONB3yd (hU3NUEcKHe
3aKOHbI: 3aKOH COXPaHEHHUS HHEPruu, 3aKOH
BCEMHUPHOI'O TATOTEHMS], IPUHLHUII CYNEPIIO3ULINU
IL II u III 3akoHEI 3aKOH

cHI, Hrrotona,

COXpPAaHEHHS HUMIyJbCa, 3aKOH; MpU ITOM
pasnuyarh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA U
€ro MaTeMaTH4eCKOEe BBIPAKCHMUE;

- pa3iauyaTh OCHOBHBIE IIPU3HAKU HM3YyYEHHBIX
¢usnyeckux Mojeneil: MarepuaibHas —TOUKa,
MHEpLHAIbHAs CUCTEMA OTCYETA;

- pemiath 3a/1a4M, UCIOJb3Ys (PU3NUYECKHE 3aKOHbI
(3aKOH COXpAaHEHHUs SHEPruH, 3aKOH BCEMHUPHOIO
TATOTEHUS, NIPUHIMN cyneprno3unuu cwi, [, I u
III  3akoHbl HpOTOHA, 3aKOH COXpPaHEHHUs
UMITyJbCa, 3akOoH ['yka, 3akoH Ilackais, 3akoH
dbopMynbl,  CBS3BIBAIOIINE
BEJIMYMHBI  (ITyTh,

YCKOpPEHUEC, Macca Tejla, Cujia, HMIIYJIbC TCJa,

Apxumena) u
¢buznyeckue CKOPOCTB,
KMHETUYECKasi DHEPrUsl, NOTEHUUAIbHASI SHEPI U,
MexaHuueckas paboTa, CUiia TPEHUS CKOJIbKEHHUS,
KO3(G(ULKUEHT TpeHus, aMIUIUTyAa, NepHoJ H
yacToTa KoJieOaHMi, AJIMHA BOJHBI U CKOPOCTH €€
pacnpocTpaHeHus): Ha OCHOBE aHallu3a YCJIOBHUS
3a/layM 3aMUChIBATh KPAaTKOE YCJIOBHE, BBIACIATH
¢u3nyeckue BEIWYMHBI, 3aKOHBI M (HOPMYIIH,
HEOOXOAMMBIE ISl €€ pelleHHs, MPOBOJUTH
pacueTsl M OLIEHUBATh PEATBHOCTH MOJIYYEHHOTO
3Ha4YeHUs1 PU3NUECKOI BETUUNHBI.

OKpY’Karolleu cpere;
IPUBOAUTH MPUMEPHI
IPaKTHUYECKOTO
UCIIOJIb30BaHUs (PU3NYECKUX
3HAHUM O MEXAHUYECKUX
SIBJICHUSX W (PU3MYECKHUX
3aKOHaX; MPUMEPHI
HCIIOJIb30BaAHUS
BO300HOBIISIEMBIX
HMCTOYHHKOB PHEPTUU;
3KOJIOTUYECKHX MOCIIEICTBUI
HCCJIEI0BAHMS KOCMUYECKOTO
MPOCTPAHCTB;

- pa3nuyaTh TPaHULIbI
MPUMEHUMOCTH (PH3UIECKIX
3aKOHOB, TOHUMATh
BCEOOITHIT XapakTep
dbyHIaMEHTabHBIX 3aKOHOB
(3aKOH COXpaHEHUs
MEXaHUYECKON IHEPruu,
3aKOH COXpaHEHUsl UMITyJIbCa,
3aKOH BCEMHUPHOTO
TATOTEHUS) U
OTPAaHUYEHHOCTh
WCIIOJIb30BAHHUS YaCTHBIX
3aKOHOB;

- HAXOJUTb a/IEKBATHYIO
NpeAJIOKEHHOM 3a1a4e
bu3NYECKyIO MOJIENb,
paspemiaTh mpolIemMy Kak Ha
OCHOBE€ UMEIOIINXCS 3HAHUI
M0 MEXaHHKE C
MCITIOJIb30BaHUEM
MaTEeMaTUYECKOro arrapara,
TaK 1 MpU MOMOIIHA METOAOB
OILICHKH.

JIEKTPOMArHHUT-
Hble SIBJICHHS

- pacClO3HaBaTb JJICKTPOMArHUTHBLIC SBJIICHUA H

- HUCIOJIb30BAaTh 3HAHUA 00




DNEeKTPOMarHuTHOE
nojue

OOBSACHATL HAa OCHOBE MMEIOIIMXCSA 3HAHUHU
OCHOBHBIC CBOWMCTBAa WJIM YCIOBUS MPOTECKAHUS
SIBJICHHH: B3aUMOJCHCTBHE MAarHUTOB,
WHIYKIUA, JNICUCTBHUE

MAaroivMTHOr0 1mojid Ha IMPOBOJHHUK C TOKOM M Ha

9TUX
OJICKTpOMarHuTHas

JBIKYILYIOCS 3apsDKCHHYIO YacTHILY, JEHCTBUE
JJIEKTPUYECKOTO II0JIS Ha 3apsDKCHHYIO 4acTHULLy,

OJICKTPOMArHMuTHBIC BOJIHBI, HpSIMOJIPIHGﬁHOG
PaCIIpoOCTpaHCHHUEC CB€Ta, OTpaXCHUC n
IIPCIOMIICHUC CBECTA, IUCIICPCHA CBETA.

- OIIMChIBAaThb H3YYCHHBIC CBOWCTBA TElI H
OJICKTPOMArdHuTHBIC SIBJICHUA, HUCIIOJIb3YA
(1)I/I3I/I‘-ICCKI/I€ BCJIMYHHBI: CKOpPOCTHb
OJICKTPOMArouTHBIX  BOJIH, JJIMHA BOJIHBI U

JaCToTa CBCTA, IMPU OIMMCAHUU BCPHO TPAKTOBATH
(bI/ISI/I‘-IeCKI/Iﬁ CMBICJI HUCIIOJIb3YCMBIX BCIIMYUH, UX
0003HAUYCHHS U CAVMHUIIBI U3MCPCHUA; HAXOAUTH
(l)OpMy.]'IBI, CBA3BIBAOIINEC HNAHHYHO (I)I/I3I/I‘IGCKYI-O
BCJIMYNHY C APYT'UMH BCIIMUNHAMU;

-aHaJIU3UPOBATh CBOICTBa Tell,
IEKTPOMArHuTHbIE  SIBJIEHUS U IPOLECCHI,
HCIOJIB3YS (Gusuyeckue  3aKOHBI: 3aKOH

OTpa)XKEHHUs CBETA, 3aKOH IPEJIOMJICHUS CBETA; IPU
9TOM  pa3Iu4aTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA U €r0 MaTeMaTU4eCKOe BBIPAKEHHUE.

-IPUBOJUTH

HUCIIOJIB30BaHUA

pUMEpPbI
buznyeckux

PaKTUYECKOIrO
3HAaHUU 0
3JE€KTPOMArHUTHBIX SIBJICHUSX;
- pelaTh 3a/1a4M, UCTONB3YS (PU3NYECKUE 3aKOHBI
(3aKOH OTpaKEHUS CBETa, 3aKOH IMPEIOMIICHUS
cBera) U GOpMYIbI, CBS3BIBAIONINE (DU3UUECKUE
BEJIMYUHBI (CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH,
JUTMHA BOJIHBI

n 4YacTtoTa CBE€Ta: Ha OCHOBC

dHaJIn3a YCJIIOBHUA 3aJavdu 3allUCbIBATh KPATKOC

yCJIOBHE, BBIIENATh (PU3MUYECKHE BEJIMYMHBI,
3aKOHBl W (QOpMyINbl, HEOOXOAUMBIE s €€
pelleHns, MPOBOJUTH pacdyeTbl U OLICHUBAThH

peaTbHOCTh TOJIYYCHHOTO 3HA4YeHUsST (HU3UIECKOM
BEJIMYUHBI.

3IEKTPOMArHUTHBIX
SBJICHUSX B IOBCEAHEBHOM
SKU3HU [UIA o0ecieueHus
0e301acHOCTH MPHU
oOpamieHuu ¢ npudopamu u
TEXHHUYECKUMU
YCTPOMCTBAMMU, ISt
COXpaHEHHS 3[I0POBbS U
COOIOICHUSI HOPM
9KOJIOTHYECKOT0 TIOBEJICHUS B
OKpYKarollen cpene;
IPUBOIUTH MPUMEPDI
BIIUSTHUS DJIEKTPOMArHAUTHBIX
W3JIyYEHUI Ha )KUBbIE
OpTaHU3MBI;

- pa3IM4aTh TPAHMIIBI
MPUMEHUMOCTH (PH3UIECKIX
3aKOHOB, TOHUMATh
BCeOOLINiT XapakTep
dbyHIaMEHTaTbHBIX 3aKOHOB
U OTPaHUYEHHOCTh
UCTIOJIb30BaHUS YACTHBIX
3aKOHOB;

- UCTIOJIH30BAThH MIPUEMBI
HOCTPOEHHUS (PU3HUECKUX
MoJIesIeid, moucKa 1
(bopMyIHPOBKH
J0Ka3aTeNbCTB BBIABUHYTHIX
TUIIOTE3 U TEOPETUYECKUX
BBIBOJIOB Ha OCHOBE
SMIUPUIECKA
YCTaHOBJIEHHBIX (DAKTOB;

- HAXO/IUTh aJICKBATHYIO
NpeIOKEHHOH 3a/1aue
(bu3nUecKyro MOJEb,
pazpemiaTh MpodiIemMy Kak Ha
OCHOBE UMEIOLIUXCS 3HAHUI
00 2JIEKTPOMArHUTHBIX
SIBJICHHUSX C UCTIOIH30BaHUEM
MaTeMaTH4eCcKOro anmnapara,
TaK ¥ MPH TOMOIIHA METOIOB
OLICHKH.

KBanToBbIe
SIBJICHUSA
Crpoenue aToma u
aTOMHOTO siipa

- pacCnio3HaBaTb KBAHTOBLIC SBJICHUSA U OOBSICHATH

Ha OCHOBE WMECIOLUXCS 3HAaHUH OCHOBHBIE
CBOMCTBA WM YCIOBUS IIPOTEKaHUSA ITUX
SBJIICHUM:  €CTECTBEHHAs] W  HCKYCCTBEHHAs
paAMOaKTUBHOCTh, O-, [P- ©  y-U3Ty4YEHUS,

BO3HUKHOBCHHC J'H/IHCfI'—I&TOFO cneKTpa I/I?;J'IyquI/IH
aToMma,

- MCTIOJIb30BaTh MOTy4YEHHBIC
3HAHUS B IOBCEAHEBHOU
YKU3HU TIpHU 0OpaIIeHuu ¢
MPUOOPAMH U TEXHUICCKUMHU
YCTpOHCTBAMH (CUETUHK
MOHU3UPYIONTUX YaCTHII,
JIO3UMETP), ISl COXpaHEHUS




- ONKCHIBATh HM3YYCHHBIC KBAaHTOBBIC SIBJICHUS,
UCIoNb3ysl  (DU3MYECKHE BEJIWYMHBI: MaccoBOE
YHUCIIO, 3apsAJ0BOE YHUCIIO, MEpPUOJ IoJypacnaja,
9Heprusi (POTOHOB; NPHU OMNHUCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT HCIOIB3YEMBIX
BEIMYMH, WX  OOO3HAYEHUS U  EAUHUIBI
U3MEPEHUs; HAXOIUTh (OPMYIIbI, CBS3BIBAIOIINE
JaHHYIO (U3WYECKYI0 BEIHYMHY C JIPYTHMMH
BEJIMYMHAMH, BBIYUCIATH 3HAYCHHE (PUINYECKON
BEJINYUHBI;

- AHAJIM3UPOBATh KBAHTOBLIC ABJICHHSA, HCIIOJIB3YA

(1)I/I3I/ILI€CKI/IG 3aKOHbI W  IOCTYJIAThI: 3aKOH
COXpPAaHCHUA SHEpPruu, 3aKOH COXPaHCHUA
QJICKTPHUYCCKOI0  3apsgaa, 3aKOH COXpaHCHUSA

MacCOBOI'0 YHCJIA, 3aKOHOMEPHOCTU M3JIy4YEHUS U
IIOTJIOLICHUS CBETA aTOMOM, IPHU 3TOM Pa3anudarh
CIIOBECHYI0  (OPMYJHPOBKY 3aKOHa U  €ro
MaTEMaTHYECKOE BBIPAXKCHHUE;

- pa3nuyaTh OCHOBHBIE IPU3HAKHU IUIAHETAPHOMU
MOJEIM aToMa, HYKJIOHHOM MOJENIH aTOMHOIO
Anpa;

- IPUBOJUTH MPUMEPHI MPOSBICHUS B MPUPOJE U
IIPAKTHYECKOTO WCITOJIB30BaHUs
PaAMOaKTUBHOCTH, SACPHBIX U TEPMOSIEPHBIX

peaKuuii, CHEKTPAIILHOTO aHaIU3a.

3I0POBBSI U COOJTIOICHUS
HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYXKarouien
cperne;

- COOTHOCHTD SHEPTHUIO CBS3H
aTOMHBIX AJep C AePEeKTOM
MAaccChl;

- IPUBOJIUTH TIPUMEPHI
BJIUSTHUS PaOaKTHBHBIX
U3JTy4CHUI Ha KUBBIC
OpTraHU3MbI; [IOHUMATh
IIPHUHIIAIT JCHCTBHS
JO3UMETPA U pa3iuvaTh
YCIIOBUSI €T0 MCIIOIh30BAHUS;
- IOHUMATh SKOJOTHUYECKHE
po0JieMbl, BOZHUKAIOIINE
IIPH UCTIOJIb30BAHUHT
AQTOMHBIX JJICKTPOCTAHIIUN, U
IYTH PEIICHUS STUX
po0JIeM, IIEPCIIEKTUBBI
HCITOJIH30BaHUS
YIIPaBIISIEMOTO
TEPMOSJICPHOTO CHHTE3A.

9J1eMeHTBI
aCTPOHOMHUH
Crtpoenue u
SBOJIIOIHUS
Bcenennoit

ConHeuynon
MIPU3HAKU

- YKa3blBaTh Ha3BaHWs IUIAHET
CUCTEMbI;  pa3lIMyaTb  OCHOBHBIE
CYTOYHOTO BpAIllEHHs 3BE3HOTO HeOa, TBUKECHUS

JIynsl, ConHIIA U TJIAHET OTHOCUTENIBHO 3BE31;

- IOHUMATb pa3jIndunsd MCKIOY FCJ’IHOHCHTpH‘IGCKOfI
n FeOL[eHTpI/I‘{CCKOﬁ CUCTCMaMU MHpa

- YKa3bIBaTh OOIIHE CBOMCTBA
Y OTJIMYMS TUTAHET 3eMHOM
TPYIIBI ¥ TUIAHET-TUTAHTOB;
Masbix Tes1 CoTHeUHOM
CUCTEMBI ¥ OOJIBIINX IJIAHET;
II0JI30BaThCS KapTON
3BE3/IHOT0 Heba mpu
HAOIIOIEHUSX 3BE3THOTO
HeOa;

- pa3ianyaTh OCHOBHBIE
XapaKTEPUCTUKH 3BE3]T
(pa3mep, IBET, TEMIIEpaTypa)
COOTHOCHTB IIBET 3BE3/IBI C €€
TEMIIEpaTypoOu;

- pa3JIM4aTh THIIOTE3bI O
npoucxoxaeHud CoTHeuHOM
CHCTEMBI.

Conep:xaHue y4eGHOIo0 nmpeaMera.




Comepxanne  0Oy4eHHs  TPEICTaBICHO B MporpaMme  pasaenamMud  «MexaHudecKue
SIBIICHUS(«3aKOHBI B3aMMOJICHCTBUSL U JBIDKECHUS Tel»,MexaHHdecKue KOoJIeOaHWsl U BOJHBL 3BYK)»),
«DNEKTPOMAarHUTHBIC SBICHUA» («DJIEKTpOMarHuTHoe moJie»), «KBaHToBbie siBIeHUs» («CTpoeHHE
aTOMa M aTOMHOTO s171pay), «JIeMeHThl acTpoHOMUM» («CTpoeHue u 3Bomtonus BeeneHHoi»)

MEXAHMWYECKMUE SIBJIEHUS
3aKkoHbI B3aUMO/IeCTBUA U ABHKeHUS Tel (34 yaca)
MarepuanpHas Touka. Cuctema orcueta. [lepememenne. CKOpOCTh MPSAMOJIMHEHHOTO PaBHOMEPHOTO

IBWKeHUs. [IpAMonuHENHOE pPaBHOYCKOPEHHOE JBH)KCHHE: MIHOBEHHAs CKOpPOCTb, YCKOpPEHHE,
nepemenieHue. ['paguku 3aBUCMMOCTH KHMHEMAaTHYECKUX BEJIWYMH OT BPEMEHH IPH PABHOMEPHOM H
PaBHOYCKOPEHHOM JBHXEHUH. OTHOCUTENBHOCTh MEXAaHMUYECKOTO JBMXKEHMs. [ eoleHTpuueckas u
reJIMOLICHTpUYeCKasd cucteMsl Mupa. MuepuuanbHas cucrema orcuera. [lepBbli, BTOpOM M TpETHM
3akoHbl HetoToHa. CBOOOHOE MageHue. HeBecoMocTh. 3aKOH BCEMUPHOTO TAroTeHus. VckyccTBeHHBbIE
cnyTHUKH 3emun. Mmnynbc. 3akoH COXpaHeHus uMIlyjbca. PeakTMBHOE JBUKECHHUE.

JlaGoparopHble pabOThL:

JlaboparopHas pabota Nel «MccnegoBanue paBHOYCKOPEHHOTO JIBIXKEHUS 0€3 HaYalbHON CKOPOCTH

JlaboparopHuas pabota Ne2 «/3mepeHne yCKOpeHUs: CBOOOTHOTO TaJICHUSD)

Mexann4yeckue Koj1e0aHusi M BOJHBI. 3BYK (16 4acoB)

KonebarensHoe npuxkenue. Konebanus rpysa Ha npyxxuHe. CBoOoHbIe konebanus. KonebarenbHas
cucremMa. MasTHUK. AMIUIMTYla, HepuoJ, 4vacrtora KkojeOaHuil. ['apmoHMueckue KonebaHuUs.
[IpeBpaiieHre 3HepruM Npu KosebaTeabHOM JBMXKEHUM. 3aTyxarolue KojeOaHus. BbIHyXIeHHbIE
kosiebanus. Pezonanc. Pacnpoctpanenue koneOaHuii B ynpyrux cpemax. [lomepeunsie u MmpojosbHbIE
BOJIHBL. J[nuHa BoaHBL. CBA3b JJIUHBI BOJHBI CO CKOPOCTBIO €€ paclpOCTPaHEHHUS U MEPUOIOM
(uacToToil).3ByKkoBBIE BOJIHBL. CKOpOCTh 3BYyKa. BpicoTa, TeMOp M TpOMKOCTH 3ByKa. DXO. 3BYKOBOM
pe3onanc. Unrepdepennus 3ByKa.

JlabopaTopuble pabOTHL:

JlabGopaTopHast pabora Ne3 «MccneqoBanue 3aBUCUMOCTH TEPUOAA M YAaCTOTHI CBOOOJIHBIX KOJIeOaHUM
MassTHHUKA OT IJIMHBI €TI0 HUTHU»

SJIEKTPOMATHUTHBIE SIBJIEHUS
DJIeKTPOMarHuTHoe mnoJie (26 yacoB)

OnHOpOoHOE M HEOJAHOPOJHOE MarHuTHoe mosie. HampaBieHue TOka W HampaBl€HUE JIMHUN €ro
MarHuTHOTO Tons. [IpaBuno OypaBumka. OOHapyxeHHe MarHUTHoro mouss. [IpaBuiio JeBoi pyKu.
Nunykius MarHUTHOTO MoJsA. MarHuTHbeI moToK. OnbiTel Dapanes. DIeKTpoMarHuTHAs WHIYKIHUS.
Hanpasnenune wHnykuumonHoro toka. IIpaBuno Jlenma. SIBnenune camounaykiuu. [lepemMeHHBIN TOK.
['eneparop mepemenHoro Toka. [IpeoOpazoBaHusi >HEpruu B dSJIEKTporeHeparopax. TpanchopmaTop.
Ilepemaua >JIEKTPUYECKON HSHEPrUM HA PACCTOSHHUE. IDJIEKTPOMArHUTHOE IMOJE. DIEKTPOMAarHUTHBIE
BOJIHBL. CKOPOCTh pacpOCTPAHEHHUSI JIIEKTPOMArHUTHBIX BOJIH. BiMsiHUE 3I€KTPOMArHUTHBIX U3Ty4YeHUN
Ha JKuBbIe opranu3mbl. KonebatensHblil KOHTYp. [lomyueHne sneKTpoMarHuTHBIX Kojebanuid. [IpuHIumel
panuocBs3u U TeneBuaeHUs. HTepdepeHius cBeTa. DIeKTpoMarHuTHas nmpupoa ceera. [IperomneHue
cBeta. [lokaszarens mpenomnenus. Jucnepcust cBera. I[Bera Ten. Cnekrporpad u crekTpockom. THITBI
ONTHYECKUX CHeKTpoB. CrnekrpanpHblii aHanu3. llornomeHne u UCHyCKaHHWE CBETa aTOMaMHU.
[IponcxoxaeHne JINHEHYaThIX CIIEKTPOB.

JlabopaTopuble pabOTHL:




JlaGopaTtopnas padora Ne4 «M3yueHue sBICHHS JICKTPOMArHUTHOW WHTYKITHH

JlaboparopHuas pabota Ne5 «HabmroeHue CIIIONTHOTO U TMHEHUYATHIX CIIEKTPOB HCITYCKaAHUS»

KBAHTOBBIE SIBJIEHUSA
Crtpoenue atoma u aToMHOT0 siipa(19 4vacos)

PagnoakTHBHOCTh KaK CBHUJAETEIHCTBO CIIOXKHOTO CTPOCHHUs aToMoB. Anbda-, Oeta- W ramma-
uznydenusi. Ombitel Pesepdopna. SnepHas monenb aroma. PaninoakTHBHBIC NPEBpaIICHUS aTOMHBIX
snep. CoxpaHeHHEe 3apsIOBOI0 M MacCOBOTO YHCEN INMPH SACPHBIX PEaKIHsx. MeToasl HaONIOICHUS U
perucTpanuy 4YacTuil B siepHod ¢usuke. [IpoToHHO-HEHTpOoHHAs Monenb sipa. du3ndecKkuii CMBICI
3apsiIOBOr0 U MaccoBoro uumcelnl. M3otonsl. [IpaBuino cmemenus ans anbda- u Oera-pacnana. JHEprust
CBsI3W YacTHIl B snpe. Jenenue snep ypana. Llemnas peakuus. SnepHas sHepreTuka. DKOJIOTHYECKUE
npo0OsieMbl paboThl aTOMHBIX 3JieKTpocTaHImil. [lepuon momypacnana. 3aKoH paJiMOAKTUBHOTO pacmaja.
Bnusnane padrOaKTUBHBIX I/I3J'Iy‘I€HI/II71 Ha JXUBBIC OPraHU3MBbIl. TepMosmepHaﬂ pcaknus.

JlaGoparopHble pabOThL:

JlaboparopHas pabota Ne6 «VI3mMepeHHne eCTECTBEHHOTO PaJHalMOHHOTO (hOHA TO3UMETPOM)
JlaboparopHas pabota Ne7 «/3yuenue aeneHus siapa aroma ypasna o gororpaduu TpeKOB»

JlaboparopHas pabota Ne§ «OrneHka nepuoja noixypacraga HaXoAsIMIUXcsl B BO3AyXe MPOIYKTOB pachajaa
rasa paJoHa»

JlaboparopHas paboTa Ne9 « M3yueHue TpekoB 3apsiyKEeHHBIX YaCTHII [0 TOTOBBIM (poTorpadusimy»
SJIEMEHTBI ACTPOHOMUH
Crtpoenue u 3Boawouus Beesennoii (7 yacon)

CocraB, ctpoenue u npoucxoxaenue ConHeyHoi cucreMsbl. Ilnanersl m maneie Tena CosiHEYHOU
cuctembl. CTpoeHue, uzirydenue v apontonus Connua u 38e311. CTpoeHue u 3Boitonus BeeneHHoi.

TemaTndeckoe IVIAHUPOBAHHE C YKAa3aHHEM KOJHYECTBA YaCoB,
OTBOJAMMBIX HA OCBOEHHE KAKI0H TeMbl

Ne Ha3zBaHnue TeMbI KoauuecTBo KoanuyecTtBO KoanuecTtBO
OTBOAMMBIX | KOHTPOJILHBIX | J1a00paTOPHBIX
4aCOB padot padot
3aKOHBI B3aUMOJICHCTBHUSA M JBHKEHUS TEIT 34 2 2
Mexanuueckue KojaebaHust 1 BOJIHBL. 3BYK 16 1 1
DNEeKTPOMarHuTHOE M0JIe 26 1 2
Crpoenue aTomMa 1 aTOMHOTO siJipa 19 1 4
Crpoenue u 3Bonmonus Beenennoit 7 1 -
HUTOI'O 102 6 9




METOAUMYECKOE OBECIIEYHEHHME KYPCA:

Peanuzanus paboueii mporpammbl ocHOBaHa Ha ucnonb3oBanun Y MK A.B. Ilepriikuna,

E.M. I'ythuk, poda, 2016 r., obGecnieunBaromero ooydenue Kypca Gu3sui B COOTBETCTBUU

¢ ®I'OC B 7-9 xknaccax. OcHoBy YMK cOCTaBIsIOT Y4COHHKH 3aBEPIICHHON MTPEIMETHON

nuHAd g 7-9  kiaccoB, BKJIOYEHHbIe B DenepaibHBI  MEpeYeHb  YUYCOHUKOB,

PEKOMEHIOBaHHBIX MHUHHCTEpCTBOM 00pa3oBaHus U Hayku Poccuiickoit denepanun:

=

No o

© o

11.

A.B. IIépeimikun, E.M. I'yrHuk «®usuka 9 kimace», M., [poda, 2016;

A.E. Mapon, E.A. Mapon «/lunakruueckue marepuaibl kK yueOHuky A.B. Il€ppiukuna,
E.M. I'yrauk», M., llpoda, 2021

O.1. I'pomiieBa «KOHTpONBbHBIE U CaMOCTOSITEIbHBIE paboTHl Mo Qus3uke 9 kiace», M.,
Ox3amen, 2021

P.JI. MunbkoBa, B.B. MBanoBa, B.C. CrenanoB «Terpaap 1 1abopaTOpHBIX paboOT 1o
¢dbusuke 9 xkmace», M., Dk3amen, 2021

Jlureparypa AJisl y4uTe/Is:

[Tporpamma no pusuke (cucremuo-undopmanronnas konuenuus), CI1-6, [Tutep, 2018 r.
[TpumepHble mporpaMMbl no ydeOHbIM npeameram. ®dusuka 7-9 knaccsl (CTaHzapTbl
BTOpOro mokojienus), Ilpoceemenne, 2015 r.

bubnmroTedka IEKTPOHHBIX 00pPa30BaTEIBLHBIX PECYPCOB, BKITFOYAIOIIAS: Pa3pad0OTaHHbIC
KOMIUIEKTBI IPE3ECHTAIMOHHBIX CIANI0B M0 Kypcy HH(OPMATUKH;

CD-nmucku u DVD-aucku no ¢usmke, copepkammye HHPOPMALMOHHBIE HHCTPYMEHTHI U
nH(}OpPMalMOHHBIE UICTOYHHUKH (BUPTYyalIbHbIE JJA0OpATOPUH, TBOPUECKHUE CPEIbI U IIP.)

HNuTepHeT-pecypcebl:

http://www.edu.ru/ - Poccuiickoe oOpa3oBanue: eaepanbHblil opTal
http://www.school.edu.ru/default.asp - Poccuiickuii 00pa3oBaTenbHbIN OpTAI
http://school-collection.edu.ru - Enunas xoiutekinus nUGPOBBIX 00pa30BaTEIbHBIX
pecypcoB

http://www.mon.gov.ru - caiit MuHHcTepcTBa 00pa3zoBanus u Hayku PO
http://www.km-school.ru - KM-mkomna

. http://inf.1september.ru - Caiitr razersl '"llepBoe ceHTs0psa. Mudopmaruka"

/MeTouYecKue MaTepuabl/
http://school-collection.edu.ru/ - Pecypcel Ennnolt komnekimn mudpoBeIx 00pa3oBaTeIbHBIX

pecypcoB

[ToaroroBka K ypokam:

1.1. http://festival.1september.ru

1.2. http://www.proshkolu.ru/

1.3 http://www.uroki.net/docmat.htm

1.4. http://pedsovet.su

1.5. http://www.uchportal.ru

1.6. http://school-collection.edu.ru



http://www.edu.ru/
http://www.school.edu.ru/default.asp
http://school-collection.edu.ru/
http://www.mon.gov.ru/
http://www.km-school.ru/
http://inf.1september.ru/
http://school-collection.edu.ru/
http://festival.1september.ru/
http://www.proshkolu.ru/
http://www.uroki.net/docmat.htm
http://www.uchportal.ru/
http://school-collection.edu.ru/

KanennapHo-temaTu4eckoe mjiaHupoBaHue ypokoB ¢pusuku B 9 kiacce

No/Ne HaumenoBanus KoanuectBo | Jlomamnee Hara, Hara,
pa3/1esioB/TeMbl YPOKOB 4acoB 3a/laHHe
IVIAH dakr
3akoHbI B3anMo/ieiicTBUS U ABH:KeHHs TeJ (34 yaca)
BBoaHBIA MHCTPYKTaX 1O OXpaHe 1 §1, yop.1 01.09 02.09
11 TpyZa Ha ypokax (pU3HUKU
MarepuanbHas Touka. Cucrema
oTyera.
2/ [Tepemenienue. Onpenenenue 1 §2,3, ymp. 2, 05.09 05.09
KOOPJMHATHI IBUKYIIETOCS Tea. 3
313 [lepemenienue npu NpsIMOITMHEHHOM 1 §4 (c.16-18) 05.09 05.09
PaBHOMEPHOM JBH)KCHUH.
Fpad 1 §4 (c.18-19), 08.09 09.09
m paduueckoe yip.4
NPECTaBICHNE IBHKCHHUSI.
Pemenue 3amayd mo teme 1 JL. 12.09 12.09
5/5 «['padpuueckoe NeNe147,148
NPECTAaBICHNAE IBHKCHHS.
6/6 PaBHOYCKOpEHHOE IBMKCHHE. 1 § 5, yop. 5 12.09 12.09
Yckopenue.
CKopoCTh MIPSMOJIMHEHHOTO 1 § 6, ynp. 6 15.09 16.09
717 PaBHOYCKOPEHHOTO JIBH>KCHHS.
I'paduk cxopoctu.
1 7,8 . 19.09 19.09
8/ IMepemenieHne Ipu PaBHOYCKOPEHHOM 7?8,’0;21::“
JIBUKCHHH.
BBIBOJI
Pemenue 3a1a4 no teme . 3 7.8, J1. 19.09 19.09
9/9 ! NoNe 155,
«PaBHOYCKOpEHHOE JBIKEHHE.
156
Jlabopamopnas paboma Ne 1 1 Ortuer o JIP 22.09 23/09
10/10 «HccnenoBanue paBHOYCKOPEHHOTO
JBYDKEHUS 0€3 HauaJIbHOM CKOPOCTH
11/11 OTHOCHTEITHHOCTD JIBH)KCHUS. 1 §9, ymp. 9 26.09 26.09
12/12 HuepuuanbHbIe CUCTEMBI OTYETA. 1 §10, ymip. 10 26.09 26.09
ITepBeriit 3akoH HproTOHA.
13/13 Bropoii 3akon HeroToHa. 1 §11, ynp. 11 29.09




Pemenue 3amau mo reme «Btopoii 3agauun 03.10
14/14
3akoH HproToHay. WH/IUBH]L.
15\15 Tperwuii 3akon HproToHa. §12, ymp. 12 03.10
16\16 Pemenue 3ama4 Ha 3akoHbl HploTOHA. 3agaun 06.10
KonTpoubHnas padora Nel mo reme IToBTOPUTH 10.10
17/17 «IIpsimosuHeiiHoe (bopmyIbI
PABHOYCKOpPEHHOE IBHKEHHeE.
3akonsl HeroTonay.
AHanm3 KOHTPOJIBHON paboTHI U §13, 14, 10.10
18/18 koppeknus Y'Y . CBobonnoe yp.13,14
najicHue. Y CKOpeHue
cBoOoOIHOTO TaieHus. HeBecoMocTs.
Jlabopamopuasa paooma Ne 2 [ToBTOPUTH 13.10
19/19 «M3mepeHne yckopeHusi CBOOOHOTO §13, 14
TAJCHUSD
Pemrenue 3agau mo teme «CBoOOgHOE 3agaun Ha 17.10
20/20 najgeHue. Y CKopeHue CBoOOOIHOTO KapTouyKax
TAJCHUSD)
21/21 3akoH BceMHpHOTO TArOTeHHUS. §15 17.10
99/99 Pemenue 3amayd mo teme «3aKoH §15, yop.15 20.10
BCEMHPHOTO TATOTCHUS.
93/23 YckopeHue cBOOOIHOTO Ma/IeHUS Ha §16, ynp.16 24.10
3emIie U IpyruX HEOECHBIX Telax.
2a\24 [TpstmonuHENHOE M KPUBOJIMHEWHOE §17, ynp.17 24.10
JIBUKECHHE.
95/95 JIBuKeHMe Tena 1o OKPYKHOCTH € §18, ymp.18 27.10
HOCTOSIHHOM MO MOJTYJIFO CKOPOCTBIO.
26/26 HckyccTBEHHBIE CITyTHUKH 3EMIIH. §19, ynp.19 07.11
Pemenue 3anau no teme «/IBrxeHue Kaprouku 07.11
27/27 T€Ja M0 OKPYKHOCTH € TOCTOSTHHOM
10 MOJTYJIFO CKOPOCTBIO.
28/28 Nmnynsc Tena. UMmyiasc CUITBL. §20 (c.81-83) 10.11
29/29 3aKOH COXpaHEHUsl UMITyJIbCca Tela. §20 (c.83-85) 14.11
30/30 PeakTuBHOE ABMXKEHUE. §21, ymp.21 14.11
31/31 Pemrenue 3amad o reme «3aKkoH VYp.20 17.11

COXPAaHCHUA UMITYJILCa»




32/32 3aKOH COXpaHEHUS SHEPTHUH. 1 §22, ymp.22 21.11
33/33 Pewienue 3a1a4 Ha 3aKOH COXPAHEHUS 1 Kaprouku 21.11
SHEpPTUHU.
KonTpoJubHnas pabora Ne2 no reme 1 IToBTOPUTH 24.11
34/34
«3aKOHBI COXPAHEHUSD. §20-22
Mexannuyeckue Koj1e6aHusl M BOJHBI. 3BYK (16 4)
AHanu3 KOHTPOJIBHOM paboThI U 1 §23, ynp.23 28.11
1/35 koppekiust YV /I, KonebatensHoe
nemxenne. CBoOOIHEIE KOJIEOAHNUS.
2/36 Benuuuzbl, XapakTepusyroume 1 §24, ynp.24 28.11
Kosie0aTeIbHOE IBUKEHUE.
Jlabopamopuasa paboma Ne 3 1 [ToBTOPUTH 01.12
«Uccnenosanue §23-24
3/37 3aBUCUMOCTH TIEPHOJIa U YaCTOTHI
cBOOOIHBIX KOJIEOaHUIT
HUTSHOTO MasATHUKA OT €T0 JUTMHBI)
4/38 ["apMoHnueckue KoieOaHus. 1 §25 05.12
5/39 3aryxaromue KojaedaHus. 1 §26, ymp.25 05.12
BrinyxaeHHble KoyeOaHusl.
6/40 Pe3onanc. Ero mosin3a u Bpes. 1 §27, ynip.26 08.12
2141 Pacnipoctpanenue konebanuii B 1 §28 12.12
cpene. BonHsl.
8/42 Jlnuna BosHbl. CKOPOCTH 1 §29, ynp.27 12.12
pacrpocTpaHeHHs BOJIH.
Pemienue 3anay o reme «JlauHa 1 KapTtouku 15.12
9/43 BOJIHBI. CKOPOCTB pacIIpOCTpaHEHUs
BOJIHY.
HcTounuky 3ByKa. 3ByKOBBIE 1 §30, ynp.28 19.12
10/ 44
KoJie0aHusl.
11/45 BricoTa, TeMOp ¥ TPOMKOCTB 3BYKA. 1 §31, ynp.29 19.12
12/46 PacnpocTpanenue 3Byka. 3ByKOBbIE 1 §32, ymp.30 22.12
BOJIHBI.
13/47 OTtpaxkeHue 3ByKa. 3ByKOBOil 1 §33, 26.12
pE30HaHC. BOIIPOCHI
1 K 26.12
14/48 WuTepdepenius 3Byka. ofcHert 6

BbBIYYUTH




Pemenue 3amay 1o teme 1 Kaprouknu 29.12
15/49 «MexaHunueckue KojaebaHus u
BOJIHBI»
KontpoJsbHnas padora Ne3 no treme 1 [ToBTOPUTH 09.01
16/50 «MexaHHYecKHe KoJ1e0aHus 1 §23-33
BOJIHBI»
JIeKTPOMArHUTHOE moJie (26 4)
AHanm3 KOHTPOJIBHON paboTHI U 1 §34, ynp.31 09.01
1/51
koppekiua Y'Y Jl. MarautHoe nose.
9/52 HampaBnenue Toka u HarpaBJICHUE 1 §35, ynp.32 12.01
JIMHUM €ro MarHUTHOTO TOJIS.
OOHapy)KeHHe MarHUTHOTO TTOJISI TT0 1 §36, ynp.33 16.01
3/53 €ro JEHCTBUIO Ha DJICKTPUUYECKHUHA TOK.
IIpaBuiiO 1€BOM PYKH.
4/54 Pemenue 3amay Ha npuMEHEHNE 1 Kaprouku 16.01
IIPaBUJI JIEBOW U MPABOH PYKH.
5/55 MarsnuTtHas UHAYKIHUS. 1 §37, ynp.34 19.01
6/56 MarHuTHBbIH OTOK. 1 §38, ymp.35 23.01
2/57 SIBeHUE PIEKTPOMAarHUTHOU 1 §39, ynp.36 23.01
UHIYKIUH
Jlabopamopuasa paboma Ne 4 1 [ToBTOPUTH 26.01
8/58 «M3yueHue siBieHUA §39, Tect
AIIEKTPOMATrHUTHOW WHIYKIIMH
9/59 Hanpasnenne MHIYKIIMOHHOIO TOKA. 1 §40, ynip.37 30.01
IIpaBuno Jlenna.
10/60 SIBieHME caMOMHTYKIIUT 1 §41, ynp.38 30.01
[Tomy4yenue u nepenaya nepeMeHHOTO 1 §42, ynp.39 02.02
11/61 IIEKTPUYECKOTO TOKA.
Tpancdopmarop.
1 KCP: CP-45 06.02
BAPHUAHT 2,
12/62 Pemenue 3amau no teme: CP-46
«TpancdopmaTtop» BapHaHT 2
(Bce
MMUCHMEHHO)
13/63 DIIeKTPOMarHuTHOE TOJIE. 1 §43-44, 06.02
DJIEKTPOMAarHUTHBIE BOJIHBI. yrp.40-41
14/64 1 §45, ynp.42 09.02

Kone6arenbublii koHTyp. [lomyuenue




3JIEKTPOMArHUTHBIX KOJeOaHuil.

15/65 [IpuHIMnIB paguocBsa3u U 1 §46, ynp.43 13.02
TEJIEeBUICHUS.
16/66 DNeKTpOMarHuTHas IPUPOA CBETA. 1 §47, 13.02
UnTepdepennus cera. KOHCIIEKT
17/67 [Ipenomnenue ceera. Guznueckuit 1 §48, ynp.44 16.02
CMBICJI TOKa3aTeNsl IPEeIOMIICHUS.
18/68 Pemenue 3anau Ha npesomiieHue 1 Koncnekr 20.02
CBeTa.
19/69 Hucnepcus ceera. L{Bera ter. 1 §49, ynp.45 20.02
Cnextporpad.
20/70 Tuns! cnexkTpoB. CrieKTpasibHbII 1 §50, ymp.45 27.02
aHaJIu3.
[Tormomenue u UCITycCKaHUE CBETA 1 §51 27.02
21/71 atomamu. [IponcxoxeHue
JMHENYaThIX CIIEKTPOB.
Jlabopamopuasa paboma Ne 5 1 [ToBTOPUTH 01.03
22/72 «HaOnmronenune CIuIomHoro u §50-51, Tect
JMHENYaTOro CIeKTPOB
93/73 Pemenue 3amayd mo teme 1 M.: CP-15 05.03
«DNEKTPOMArHUTHOE T0JIE.
24/74 Pemenue 3amay mo teme 1 Kaprouknu 05.03
«DNEKTPOMArHUTHOE T0JIE.
O00011eHNEe U CHCTEMATU3 AL 1 12.03
25/75 3HAHUU 10 TeMe «DJIEKTPOMATrHUTHOE TloBTOPHTS
IIOJIE» §34_51
26/76 KonTpoJsbHnas padora Ne4 o reme 1 12.03
«DJeKTPOMATHUTHOE MO
CtpoeHue aToma u aToMHOrO0 sigpa (19 u)
AHanu3 KOHTPOJILHOM paboThI U 1 [ToBTOPUTH 15.03
1/77 koppekunsa Y'Y /. PagnoakTHBHOCTS. §52
Mopnenn aToMOB.
2/78 PangnoakTiBHBIE TpEeBpaIIeHUsS 1 §53, ynp.46 19.03
ATOMHBIX SIJIED.
Pemenue 3amay mo teme 1 Kaproukn 19.03
3/79 «PanmoakTUBHBIE TIPEBPAICHHUS

ATOMHBIX AJACP».




4/80 DKCIEepUMEHTATBHBIE METOIbI 1 §54 22.03
WCCIICIOBAHHSI YaCTHII.
5/81 OTKpBITHE TPOTOHA ¥ HEUTPOHA. 1 §55, ynp.47 02.04
6/82 CocraB aToMHOTO siipa. SAnepHbie 1 §56, ynp.48 02.04
cuibl. 3otonel. Pemenne 3aaau.
7/83 Oueprus cBs3u. Jledekt macc. 1 §57 05.04
8/84 Pemenue 3anau no teme «dHeprus 1 Kaprouku 09.04
cBsi3u. Jledext maccey.
9/85 Jenenue siaep ypana. llernnas 1 §58 09.04
peaKuus.
SAnepusiii peaktop. [IpeoGpazoBanue 1 §59 12.04
10/86 BHYTPEHHEH SHEPrUH aTOMHBIX sI/IEp B
ANEKTPUUECKYIO SHEPTHIO.
11/87 ATOMHAas SHEPreTHKA. 1 §60 16.04
12/88 buonoruueckoe neicTBue paguaimi. 1 §61 16.04
3aKOH paI0aKTUBHOTO pacnaja.
13/89 Pemenue 3amau o teme «3akoH 1 Kaprouku 19.04
PaZMOaKTHBHOTO pacrajay.
14/90 TepmosinepHast peakiusi. 1 §62 23.04
Jlabopamopuasa paboma Ne 6 1 [ToBTOPUTH 23.04
15/91 «3MepeHne ecTeCTBEHHOTO §52-62, Tect
paananoHHOro (POHA JO3UMETPOM)
Jlabopamopuasa paboma Ne 7 1 [ToBTOPUTH 26.04
16/92 «M3ydenue neneHus sipa ypaHa 1o §52-62, Tect
¢doTtorpadusiM roToBbIX TPEKOBY
Jlabopamopuasa paooma Ne 8 1 [ToBTOPUTH 03.05
17/93 «OrieHka nepuoa nojaypacrnana §52-62, Tect
HaXOJALIMXCS B BO3yXe MMPOAYKTOB
pacriaza ra3a pajoHa»
Jlabopamopuasa paboma Ne 9 1 [ToBTOPUTH 07.05
18/94 «M3yueHune TpeKoB 3apsKEHHBIX §52-62, tect
YaCTHII I10 TOTOBBIM (OTOrpadusim»»
KonTpoJubnasi padéora NeS o reme 1 IToBTOPUTH 07.05
19/95 «CTpoeHune aTOMa H aTOMHOI'0 §34-51
siApa»
Ctpoenue n 3Bo0nusa Beesnennoit (7 4)
1/96 AHanu3 KOHTPOJIbHOU paboThI U 1 §63 10.05 02.05

koppekuus YY /. Cocras, cTpoeHue u




npoucxoxaenue CoHeuyHOU
CUCTEMBI.
N\g7 bonbmme nnanerst ComHeyHOM 1 §64 14.05
CUCTEMBI.
3/98 Manbie Tena COTHEYHON CUCTEMBI. 1 §65 14.05
4/99 Crtpoenue, U3my4yeHus U SBOJIOLIHS 1 §66 17.05
Comnniia u 3Be3.
5/100 Crpoenue u 3BoroNHs BeeeHHOM. 1 §67
6/101- " B 5 1
21102 TOTOBAsi KOHTPOJIbHAS paboTa
AHaim3 KOHTPOJIBHON paboTHI U 1
koppekuusa YY . O6obmenne u
7/102 CUCTEMAaTH3aIMsI 3HAHHH 32 KypC
busuku 7-9 knaccos. [ToaBenenune
UTOTOB rojia.

Kpurtepun ouennBanus no pusuke (PIOC)
Kpurtepun u HopMbI OLleHKH 3HAHUI U YMeHHUIl 00yYalouuXxcsi 32 YCTHbIH OTBeT.

Ounenka "S" craBUTCH, €C/IH YYCHHK:

1. Tloka3piBaeT riryOOKOE€ M TMOJHOE 3HAHWE M IMOHMMAaHHE BCEr0 MPOTPAMMHOTO MaTephaa;
MOJTHOE NMOHMMAaHHE CYIIHOCTU paccMaTpUBAEMbIX MOHATHM, SBIEHUNA U 3aKOHOMEPHOCTEH, TEOPHiA,
B3aUMOCBSI3€EH.

2. YMeeT COCTaBUTb MOJHBIM U MPaBUIBHBIA OTBET HA OCHOBE M3YUYEHHOTI'O MaTepuana; BhIJIEIATh
TJIAaBHBIC TIOJIOKEHUS, CAMOCTOSATENBHO MOATBEPKAATh OTBET KOHKPETHBIMU NPUMEpPaMH, (aKTaMu;
CaMOCTOSITENIbHO U apryMEHTHpPOBAHO JIeNaTh aHalu3, OOOOIIEHUs, BBIBOJIBI; YCTaHABIMBAThH
MEXITPEIMETHBIE CBSI3M (Ha OCHOBE paHee MPUOOPETEHHBIX 3HAHWN) M BHYTPUIIPEIAMETHBIC CBSI3H,
TBOPYECKU MPUMEHATH MOJIyY€HHbIE 3HAHMS B HE3HAKOMOW CHUTYalMM; IOCIEN0BATEIbHO, YETKO,
CBSI3HO, 0OOCHOBAaHHO M 0€30IMO0YHO M3Jarath y4eOHbIN MaTrepuall. YMEET COCTaBJSATh OTBET B
JOTMYECKOW  TOCJIEOBAaTEIbHOCTH C  MCIIOJIb30BAaHHMEM MPUHATON TEPMHUHOJIOTHH;  JeNaTh
COOCTBEHHBIE BBIBOIBI; (DOPMYITHMPOBATH TOYHOE OIPEEIIEHNE U NCTOIKOBAHNUE OCHOBHBIX TIOHSTHIA,
3aKOHOB, Teopud. MoXkeT Npu OTBEeTEe HE MOBTOPATH JIOCIOBHO TEKCT Yy4eOHUKA; H3Jarath,
MaTepHuajl JIMTePaTypPHBIM SI3BIKOM; TPABMWIIBHO M OOCTOATENBHO OTBEYATh HA JOTOJHUTEIHHBIE
BONPOCHl YUUTEJNI; CAaMOCTOATENbHO M PAIMOHAIBHO MCIOJIb30BaTh HAIJIAHBIE IOCOOMS,
CTIpaBOYHBIC MaTepHajbl, YICOHUK, JOMOIHUTEIBHYIO JTHTEPATYPy, EPBOMCTOUHUKH; TPUMEHSThH
CHCTEMY YCIIOBHBIX 0003Hau€HHH MpH BEJCHUM 3aIlMCEH, COMPOBOXKIAAIONIUX OTBET; UCIOIb30BATh
JUISL I0Ka3aTeNIbCTBA BBIBOJIOB M3 HAOIOICHUI U OIIBITOB.

3. CaMocTosITeIbHO, YBEPEHHO M O€30IMO0YHO TPUMEHSET MOJYYCHHBIC 3HAHHUS B PEIICHUH
npobjieM Ha TBOPYECKOM YpPOBHE; JOMycKaeT He Ooyiee OAHOTO HEeA04ETa, KOTOPBIM JIETKO
UCHpPABISET IO TPEeOOBAaHHUIO YUUTENs; MMEET HeOoOXOIMMble HaBBIKM DPAa0OTHI € MpPUOOpaMH,
yepTexkamMH,  CcXeMamH, rpadukaMd, KapTaMH,  COINYTCTBYIOIIMMH  OTBETY;  3aIlUCH,
COTIPOBOKIAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHHUSM.

Ounenka 4" craBuTCS, €CJIM YYEHUK:

1. Tloka3piBaeT 3HAHMS BCETO M3YYEHHOrO TMpPOrpaMMHOro Marepuana. Jlaét mnomHbd U
IPAaBWIbHBI OTBET Ha OCHOBE HW3YYEHHBIX TEOpHUH; JONMYCKAeT HE3HAYUTEJbHBIE OIIMOKU H
HEOU€Thl TPHU BOCHPOM3BENECHUHM HW3YUYEHHOTO MaTrepuana, HeOOJbIIHE HETOYHOCTH TIpHU




UCIIOJIb30BaHUM HAYYHBIX TEPMHHOB WJIM B BBIBOJAX, 0000LICHMAX W3 HaOmoneHuid. Matepuain
u3JaraeT B ONpeeNEHHOM JIOTHYEeCKOM MOCIe0BaTeIbHOCTH, IPH 3TOM JOIYCKaeT OJHY HErpyOyio
omMOKy miaM He Oojiee ABYX HEJOYETOB, KOTOPHIE MOXET MCIPABUTh CAaMOCTOSITEIbHO IPU
TpeOOBaHUU WM HEOONBIION MOMOINM MpPENogaBaTess; MOATBEPKIACT OTBET KOHKPETHBIMH
IIPUMEpaMu; IIPABUILHO OTBEYAET Ha JONOIHUTEIbHBIE BOIIPOCHI yUUTEI.

2. YMeeT CaMOCTOSATEIIbHO BBLACATH TIJIABHBIC TIIOJIOKEHUS B M3YyYCeHHOM Marepuane; Ha
OCHOBaHMHU (DaKTOB M IpUMEPOB 0000IIATh, J€7aTh BBHIBOJbL. Y CTAHABIMBATH BHYTPUIIPEAMETHBIC
CBA3M. MOXXET NPUMEHSTHh IOJY4YEHHbIE 3HAHUS Ha NPAKTUKE B BHUIOM3MEHEHHOW CHUTyallUH,
coOJII0/IaTh OCHOBHBIE IpaBWJa KYJIbTYpbl YCTHOM pEuYH; HCIOJIb30BATH IPU OTBETE HAy4dHBIE
TEPMUHBI.

3. He ob6magaer mocTaroyHBIM HaBBIKOM pabOTBI CO CIIPABOYHON JIUTEPATYpOH, YUEOHHKOM,
NEPBOMCTOYHUKOM (TIPAaBUIIBHO OPUEHTHUPYETCS, HO paboTaeT MEAJICHHO).

Ounenka "'3" craBUTCS, €CJIM YUEHUK:

1. VcBauBaer OCHOBHOE cojaep)kaHuMe y4deOHOro Marepuana, HO MMeeT npoOenbl, He
NPENATCTBYIOIINE AaJbHEHIIIEMY YCBOSHHUIO IPOrPAMMHOI0 MaTepHara.

2. W3naraer mMaTepuan HECHCTEMATHU3UPOBAHHO, ()parMEHTApHO, HE BCErZa IOCJIEAOBATENBHO;
IIOKa3bIBa€T HEJOCTAaTOYHYI0 C(OPMHUPOBAHHOCTh OTHENBHBIX 3HAHUH M YMEHMH; ci1abo
apryMEHTHPYET BBIBOABI M 000O0IIEHUS, TOMYCKAET OMMOKH MPH MX (OPMYITHPOBKE; HE UCIIOIB3YET
B KauecTBE J0Ka3aTelbCTBA BBIBOJBI U O0OOIIEHUS M3 HAOIIOJCHUH, OMNBITOB WM JIOIyCKaeT
OIIMOKH MPH WX U3JIOKEHHUU; TaET HEUETKIE ONPEICTICHUS TOHATHH.

3. HcnbiTbiBaeT 3aTpyJHEHHMs B NPUMEHEHUU 3HAHUM, HEOOXOAMMBIX MJIs peLIeHUs 3aaay
pa3JIMYHBIX TUIIOB, NPAKTUYECKUX 3aJaHUN; NMPH OOBSICHEHUU KOHKPETHBIX SIBJICHUN Ha OCHOBE
TEOpUH M 3aKOHOB; OTBEYACT HEIMOJIHO Ha BOIPOCHI YUUTENsI WM BOCIPOU3BOJIUT COJEpIKAHHUE
TEeKCTa Yy4eOHMKA, HO HEJOCTaTOYHO ITOHMMAeT OTAEIbHbIE IIOJOXKEHUS, HMEIOIUEe BaKHOE
3HauU€HUE B 3TOM TEKCTE, JJOMYCKasl OJIHY-/BE IpPyOble OLUIMOKH.

Ounenka "'2" craBuTCs, €CJIM YYeHUK:

1. He ycBauBaeT u He pacKpbIBa€T OCHOBHOE COJIEpKaHME MaTepHalla; He 3HAET WM HE IOHUMAET
3HAYUTEIbHYIO YacTh POrPaMMHOI0 MaTepHaja B Ipejesax INOCTaBJIEHHBIX BOIIPOCOB; HE JeNaeT
BBIBOZIOB M 00OOIIICHHIA.

2. Wwmeer cnabo copMHUpOBaHHBIE U HEMOJHbIE 3HAHUSA, HE YMEET MPUMEHATh UX MPHU PELICHUU
KOHKPETHBIX BOIIPOCOB, 3a/1a4, 3aJJaHUi 110 00pasiy.

[Ipu oTBeTe Ha OJMH BOMPOC JOMYCKaeT Oojee IBYX rpyObIX OIMOOK, KOTOPhIE HE MOKET UCIIPABUTH
JKETIpU TIOMOIIH YUUTEISL.

Kpurtepuu oneHnBaHus NUCbMEHHBIX PadoT (KOHTPOJIBHBIX, CAMOCTOSATEIbHBIX)
Ouenka "5" craBurcs, eciii y4YeHUK:

1.Beimonaun paboty 6€3 ommboK 1 HETOUYETOB;
2. JlonmycTuil He 60j1ee 0JJHOTO HeloueTa.

3.B pa60Tax C U36bITOYHOM NNIOTHOCTbIO 3a,£|,aHMl71 [ONYCKaeTcA BbICTaB/eHNEe OTMETKM «5» B COOTBETCTBUM C
3apaHee OroBopeHHbIM HOPMaTnBOM.

Ouenka "'4" craBUTCS, €CJIM YYEHUK:

1. BsImonHua paboTy MOTHOCTHIO, HO IOMYCTHII B HeW He OoJiee OAHON Herpy0oil ommoKu 1
OJTHOTO HEeJIOYEeTamIH He OoJiee ABYX HEJI0UETOB.

2. B pabortax ¢ u30BITOYHON MIOTHOCTHIO 3a/IaHUI JTOMTYCKAETCS BHICTABIICHHE OTMETKHU «4» B
COOTBETCTBUU C3apaHEE OTOBOPEHHBIM HOPMATUBOM.

Ouenka "'3" craBUTCS, €CJIN YYEHUK:
1.TIpaBUITEHO BBITIOIHUI HE MEHEE MMOJIOBUHBI PAOOTHI MIIH JTOTTYCTHIT:
He Oosiee ByX rpyObIX OLIMOOK; WM He Oosee oAHOM rpy0oil M oHOW HerpyOol OMMOKK U OJHOTO

HeJ04eTa; Uiu He OoJiee ABYX-TpeX HErpyObIX ommOOK; (GOpMyIIbl MpU HAIUYUU MPABUIBHOTO OTBETa



WIM OJHOU HerpyOoil OomMOKM U TpeX HEeIO0YETOB; WM NMPU OTCYTCTBHM OHIMOOK, HO NMPU HAIUYUHU
YeThIPEX-TISITH HEJIOUETOB.

2. B pabotax ¢ u30BITOYHON IUIOTHOCTHIO 3aJaHHI JOMYCKAECTCS BBICTABICHHE OTMETKH <«3» B
COOTBETCTBUU C 3apaHEE OTOBOPEHHBIM HOPMATHUBOM.

Ounenka "'2" craBUTCS, €CJIM YUYEHUK:

1. JomycTus Yucio OMMOOK W HEIOYETOB IMPEBOCXOMASAIIEE HOPMY, HpPH KOTOPOH MOXKET OBITh
BBICTABJICHA OTMETKA «3»;

2.HpaBI/IJ'IBHO BBITTIOJIHUII MCHEC 4YaCTH pa6OTBI, I[OCT&TO‘IHOﬁ JJIs1 BBICTaBJICHHUA OTMCTKH «3».
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Ouenka npoexra.
Bricokuii ypoBeHs - Ouenka 5"

. [IpaBUJIbHO MOHSTHI 1IE€JIb, 33]]a41 BBIMOJIHEHHSI TPOEKTA.

. Cobmro/ieHa TEXHOJIOTHUS UCIIOTHEHUS TTPOEKTa, BBIEPIKAHBI COOTBETCTBYIOIIHNE ATAIHI.
. IIpoext oopmiieH B COOTBETCTBUH C TPEOOBAHUSIMH.

. [IposiBiieHBI TBOPUECTBO, HHUIIUATUBA.

5. Hpe,[[’bHBJ'IeHHHﬁ MMPOAYKT ACATCIIBHOCTU OTINYACTCS BBICOKUM Ka4Y€CTBOM HUCIIOJIHCHHU,
COOTBCTCTBYCT 3asIBIICHHOH TEME.

[loBpiIeHHBIN ypoBeHb - Onenka "'4"

. [IpaBUJILHO TIOHSATHI 11EJTb, 33/1a4/ BHITTOJIHEHUS IMPOEKTA.
. CoOumro/1eHa TEXHOJIOTHS UCTIOJTHCHHSI TPOEKTA, 3TAIlbl, HO JOMYIICHBI He3HAYNTEIIBHBIC OITHOKH,

HETOYHOCTH B O(bOpMJ'IeHI/II/I.

. IIposiBIIEHO TBOPYECTBO.
. IIpexbsABICHHBIN IPOAYKT ACATEILHOCTH OTINYAETCS BBICOKMM Kaue€CTBOM MCIIOIIHEHUS, COOTBETCTBYET

3a94BJIEHHOU TEME.

bazoBsrii ypoBeHs - Onenka ''3"

. IIpaBUJIBHO MOHATHI L€, 3a]Ja41 BBINIOJIHEHMSI TPOEKTA.
. Cobmro/1eHa TEXHOJIOTUS BBIMOJIHEHUSI IPOEKTA, HO UMEIOTCA 1-2 oMOKHU B 3Tanax win BOQOPMIICHHUH.
. CaMOCTOSTENBHOCTD NPOSIBJIEHA HA HEOCTATOYHOM YPOBHE.

Hu3skuii yposens - Ouenka "2"
[IpoeKT He BBINOJIHEH WIH HE 3aBEPILIEH

TecrupoBanue
OuneHka «5» cTaBUTCS, €CIIM YYSHUK BBIMOIHII MPpaBUiIbHO OT 80% 10 100% oT obmiero uncnadbamion

Ouenka «4» CTaBUTCS, €CIIM YUYEHUK BBITOTHII IpaBUIbHO OT 60 % 1m0 79% ot obmiero uncna Gamios.
Ounenka «3» cTaBUTCS, €CIIM YYSHUK BBIMOJIHWI MIPaBUIBHO OT 35 % 10 59% oT obuiero yncnadamion
OueHka «2» CTaBUTCA, €CJIM YUSHUK BBITIOIHWI MPAaBIIIbHO MeHee 35 % oT 0011ero unciadaiios

WJIM HE IPUCTYMIUI K paboTe, UM HE MPEICTABUII Ha TIPOBEPKY.

Kpurepun oueHuBanusi J1adopaTopHbIX padoT

Ounenka «5» CTaBUTCS, €CIIM YYEHUK:



[TpaBUiIbHO OMNMpEeaH IIe7b OMNbITA W BBIIOJIHWI pabOTy B MOJHOM OOBEME C COONIOCHHEM
HEOOXOJMMOW  TOCIICIOBATEILHOCTH TPOBEJCHUS OMBITOB W u3MepeHuidl. CaMOCTOSATENIBHO W
palMOHAIILHO BHIOpAJT ¥ MOATOTOBHUII IS OMBITA HEOOXOIMMOE 000PYIOBaHUE, BCE OMBITHI MPOBEN B
YCIOBHSX M PEXUMax, OOECIEeYMBAIOIIUX MOJYYCHHE pEe3yJbTaToOB M BBIBOJOB C HaMOOJbIICH
TOYHOCTBIO. HayuyHO TpamMOTHO, TOTHYHO onucan HaOIroAeHUS U CPOPMHUPOBAT BBIBOJBI M3 ONbITa. B
NpeaACTAaBJICHHOM OTYCTC MNPABUJIIBHO W AKKYPAaTHO BBIIIOJIHUII BCC 3allvcCHu, Ta6JII/II_UJI, PUCYHKH,
YepTexHu, TpaduK, BBIYUCICHHS U C/IENal BbIBOABI. [IpaBUIbHO BBIMOIHWII aHaIK3 morpenrHocteit (9-
11 xmaccer). [IposiBisieT OpraHM3alMOHHO-TPYAOBBIC yMEHHS (MOIICPKUBACT YHCTOTY paboyero
MecTa W TOPAJAOK Ha CTOJE, SKOHOMHO HCIOJB3YEeT pAcXOJHbIC MaTepHaibl). DKCIEPUMEHT
OCYIIECTBIISET IO IUIAHY C yYETOM TEXHHUKH OE30MacHOCTH W TMpaBHJI pabOThl C MarepuaiaMu U
o0opymoBaHUEM.

Ouenka «4» CTaBUTCS, €CJIM YIYCHUK BBITTOJIHIII TPEOOBaHMSI K OIICHKE «5», HO: OmbIT
MIPOBOJIUJI B YCIIOBUSX, HE 00ECIIEUNBAIOIINX JOCTATOYHON TOYHOCTH U3MEPEHHUH. bputo gomymieHo
JIBa — TPU HEJ0YETanId OoJiee OTHON TpyOOli OMIMOKHK M OJTHOTO HeJoueTa. DKCIEPUMEHT MPOBEICH HE
MIOJIHOCTHIO WJIM B ONMCAHWUU HAOIIOCHUH U3 ONbITA YYEHUK JOMYCTUII HETOYHOCTH, BBIBOJBI ClIeJall
HETOIHEIE.

Ouenka «3» CTaBUTCS, €CIIA YUCHUK:

MPAaBWJIBHO OINpPEAETWN 1eJb OMNbITa; PadOTy BBHIMONHIET MPABUIBHO HE MEHEE 4YeM HaIOJOBHUHY,
OJTHAKO OOBEM BBITIOJHEHHOW YacTH TaKOB, YTO TO3BOJIACT TOJIYYUTHh MPABUIBHBIC PE3YIbTATHl H
BBIBOJIBI 110 OCHOBHBIM, NPHHIMIHAAIBHO BaXHBIM 3amadaM pabotel. [logbop obOopymoBaHus,
00BEKTOB, MAaTEPUAJIOB, a TaK)Ke paOdOTHI MO HAYAly OIMbITAa MPOBEJ C TOMOIIBIO YUUTENS; UIU B XOJ€
MIPOBEJICHUSI OMNbITa M W3MEPEHHUI OmbITa OBLIM JONYLIECHBl OIIMOKM B OINWCAHUM HAOIIOJEHU,
dbopMynupoBaHuHd BbIBOAOB. OTMBIT MPOBOAMIICS B HEPALMOHAIBHBIX YCIOBHUSX, YTO MPUBEIO K
MOJIYYEHUIO PE3YJIbTAaTOB C OOJBIICH MOrPEHIHOCThI0 WM B OTYETe ObUIM JOMYIICHBI B 0OOIIeH
CJIO)KHOCTH HE 0oJiee JBYX OMIMOOK (B 3amMUCSAX €IUHUI], U3MEPEHHUSX, B BBIUHUCICHUAX, TpapuKax,
Ta0JIMIaX, CXeMax, aHallM3e IOTPENIHOCTEH W T.I.) HE NPUHIMITHAILHOTO IS JaHHOW pPabOThHI
XapakTepa, HO TOBIHUSBIIUX Ha PE3yAbTaT BHINIOJHEHHS; HE BBIIOJIHEH COBCEM WM BBINOJTHEH
HEBepHO aHanu3 norpemHoctei (9-11 kmaccesr). Jlomyckaet rpyOyio ommOKy B XO7e SKCIIepHUMEHTa (B
00BsicHEHNH, B 0OpMIICHHH PabOTHI, B COONIOIGHUU MPaBUJI TEXHUKH OE30MaCHOCTH TpU padoTe ¢
MaTepuaIaMu u 000pPYIO0BaHHEM), KOTOPAsI HCIIPABIISIETCS 1O TPEOOBAHUIO YUUTEIS.

Ounenka «2» cTaBUTCS, €CIIU YUCHHUK:

He ompenenun caMOCTOATENBHO II€Th OMBITA: BBITOIHHI Pa0OTy HE TOJTHOCTBIO, HE TOATOTOBHII
HYKHOE 000pyZOBaHHE U OOBEM BBIMIOJHEHHOW YacTH pa0bOThI HE TMO3BOJSET CAENATh MPAaBHIIBHBIX
BbIBOJIOB. OTBITEI, W3MEpPEHUs, BBIUYUCICHUS, HAONIOJIEHUs MPOU3BOIWINCH HEMpaBWIbHO. B Xxoze
paboThl U B OTYETE OOHAPYKUIHCH B COBOKYITHOCTH BCE HEIOCTATKU, OTMEUEHHBIE B TPEOOBAHMIX K
ornenke «3». Jlomyckaer nBe (u Ooisiee) rpyObie OmMMOKH B XOJ€ SKCIEPUMEHTA, B OOBSICHEHWH, B
oopmieHnn paboTHI, B COOMIOCHUH TPABHI TEXHUKH O€30MacHOCTH NpU paboTe C BEIIECTBAMH H
000py/I0BaHUEM, KOTOPHIE HE MOXKET UCIPABUTD JIaXkKe [0 TPEOOBAHUIO YUUTENS.

Kpurtepun oneHuBanus pacueTHOM 3a1a4m.

Pemenne Kﬂ)K)IOfI 3ala4i OLCHUBACTCA, UCXOOS U3 KPUTCPUCB, IPUBCACHHBIX B Ta6J'II/IHe

KauectBo pemenus OrueHka

IIpaBunpHOE peleHne 3a1a4u:

[TonmyyeHn BepHbIil OTBET B 0OIIEM BHUJE U MPABHIbHBINM YHCICHHBIA OTBET C yKa3aHHEM €ro | 5
paSMepHOCTI/I, HpI/I HaJIMYHUNU HNCXOOHBIX ypaBHeHI/Iﬁ B «O6II.[GM)) BUIC — B <<6YKBCHHI)IX))
0003HAYCHHSIX;

OTCYTCTBYET YMCIICHHBIH OTBET, MJIU apu(meTHyeckas omuOKa MpH ero mojaydeHuu, uiam | 4




HEBEpHas 3allUCh PA3MEPHOCTH I1OJyYEHHON BEIMYHHBL;

3anucansl BCE HeoOxoaumbie ypaBHEHHsS B OOINEM BHJIE M U3 HUX MOXKHO IOJYYUTH | 3
IPAaBWIBHBIM OTBET (YYEHMK HE yCIleJd PEelIMTh 3a7ady 10 KOHIA WJIM HE CIpPaBHICA C
MaTeMaTUYECKUMHU TPYAHOCTSIMHU).

3anucaHbl OTAENbHBIE ypaBHEHHS B OOINEM BHJE, HEOOXOAMMBIC ISl PEUICHUs 3ajaud. | 2
I'pyObie oMOKM B ICXOJHBIX YPAaBHEHHSX.
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Ilepeuens omnubok

I'pyovie outuoru

He3nanue omnpeneneHnii OCHOBHBIX NOHSATHM, 3aKOHOB, NPAaBUJI, OCHOBHBIX IIOJIOKEHHH TEOPHHU,
dhopmyi, OOIIEIPUHATHIX CHMBOJIOB 0003HaUeHUS (PU3NUECKUX BEITUYNH, CIMHULL UX U3MEPEHUS.
Heymenue BbIIETUTh B OTBETE IJIABHOE.
Heymenune mnpuMeHSATh 3HAHUSA IS pPEIICHUS 3a7ad W OOBSICHEHUS (U3MYECKUX SBIICHUIA;
HEMPAaBWILHO CHOPMYTUPOBAHHBIC BOMPOCH 33/1a4U WJIM HEBEPHBIC OOBSICHEHHS XO0Ja €€ PeIICHUS;
HE3HAHWE TMPUEMOB pEIICHHS 3a7a4, AaHAJIOTHYHBIX paHee PEIICHHBIX B Kiacce, OIIUOKH,
MOKa3bIBAIOIIMNE HEMPABUIBHOEC IMOHMMAHUE YCJIOBUS 3aJladyd WM HENPABUIBHOE HCTOJIKOBAHHUE
pelieHus.
Heymenwne ynTath v CTPOUTH TpadUKy U MPUHITUITHAIBHBIC CXEMBI.
HeymeHnne moarotoBuTh K paboTe yCTaHOBKY MM JabopaTopHOE 0OOpYIOBaHHE, MPOBECTU OIIBIT,
HEO0OXOIMMBIC PACUEThI, WIIH UCTIOJIB30BATh NOJyYSHHBIC JAHHBIC JIJIS BBIBOJIOB.
HebpexHoe oTHOIIEHHE K 1a00paTopHOMY 000PYIOBAHUIO U U3MEPUTEIBHBIM IPUOOpaM.
Heymenue onpenenuTs nmokazaHue M3MEPUTEIHLHOTO MpUdopa.
Hapymenue TpeGoBaHuii mpaBui 0€30MacHOTO TPyAa MPH BBHITOJIHEHUU YKCIIEPUMEHTA.

Hezpyovie ouiuboku

Hetounoctu ¢GopMynupoBOK, OMpeleieHUid, MOHATHI, 3aKOHOB, TEOPUH, BBI3BAHHBIC HEMOIHOTOMN
OXBaTa OCHOBHBIX IPHU3HAKOB OIPENEISEMOro IMOHSATHS, OMIMOKH, BbI3BaHHBIE HECOOIOJCHUEM
YCIIOBUM MPOBECHUH ONbITA UIN U3MEPEHUM.
OmunOKM B YCIIOBHBIX 0003HAUEHHUSX HA CXEMaX, HETOUHOCTH YepTexeH, TpaduKoB, CXEM.
[Tpomyck uivM HETOYHOE HAMMCaHNEe HAUMEHOBAaHUH eTUHUI] PU3NIECKUX BEIHUMH.
HepaunonanbHblit BBIOOp X0/1a pelICHHUS.

Heoouemui

HepanuonanbHble  3amucuM  NpU  BBIYMCICHUSAX, HEPALMOHAJIBHBIE MPUEMbl  BBIUUCICHUU,
peoOpa3oBaHUi U pelIeHH 3a1a4.

Apudmernueckrue OMMUOKH B BBIYMCICHMSAX, €CIU 3TH OLIMOKM TpyOO HE HCKaKalOT pealbHOCTh
MOJIyYEHHOTO pe3ynbTara.

OTnenbHbIE MOTPEUIHOCTH B (POPMYIMPOBKE BOIPOCA MIIM OTBETA.

HeOpexxHoe  BbIMONIHEHME — 3ammced, dYeprexed, cxeM, rpadukoB. Opdorpaduueckue u
MYHKTYaIl[MOHHBIE OLTUOKHU.



