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Pa0ouas nporpamma o ¢pusuke 9 kiaace
KoauuecTBo yacoB: 3 yaca B Heaesto, 102yaca B roj
Pa6ouas nporpamma peasusyercsa Ha ocHoBe YMK Ilepbimkuna A. B, I'ytauk E.
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4 Ilepeiikun A.B: «C6opauk 3anau o pusuke 7 — 9 xiacee» GI'OC- M., [Ipocseienue,

2014r;

HN3MeHeHus B IporpamMmme: HeT

Ilnanupyembie pe3yjibTAThl 0CBOCHUA Y4eOHOI0 npeamera «Pusznkar:

JInuHOCTHBIMHM pe3yJbTaTaMu oOydeHus Gpusnke B 7-9 kiaccax siBISIOTCA:

C()OPMUPOBAHHOCTh I103HABATEIbHBIX MHTEPECOB, WHTEIUIEKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEN yJaluxcs;

yOEXKJIEHHOCTh B BO3MOXXHOCTH IIO3HAHUS MPUPOJbI, B HEOOXOAUMOCTH Pa3yMHOTO
UCIIOJIb30BAaHUsl JIOCTMDKEHUH HAyKM W TEXHOJIOTMHA Uil JalIbHEHIIEro pa3BUTHUSA
YeJI0BEYECKOro OOIIECTBA, YBaXEHHUE K TBOPLAM HAyKHM W TEXHUKU, OTHOLICHHE K
(bu3MKe KaK 3JIEMEHTY 00I1eYesI0BEYECKON KYJIbTYPBI;

CaMOCTOSITENIbHOCTh B IPUOOPETEHNN HOBBIX 3HAHUM U MPAKTUYECKUX YMEHUH;
TOTOBHOCTH K BBIOOpPY KHU3HEHHOTO MYyTH B COOTBETCTBHH C COOCTBEHHBIMH HHTEPECAMHU
Y BO3MOKHOCTSIMH,

MOTHBalLMs 00pa30BaTEIbHOM JESITENbHOCTH IIKOJIBHUKOB HA OCHOBE JIMYHOCTHO
OPUEHTHPOBAHHOIO MOJIX0/1a;

(opMHpOBaHKE LIEHHOCTHBIX OTHOLICHUH JIPYT K APYTY, YUUTEIN0, aBTOPaM OTKPBITUN U
U300peTeHM, pe3yapTaTaM 00yUYeHUsl.

MeranpeaMeTHbIMH pe3yJbTaTaMu 00yueHus (pusmnke B 7-9 Kiaccax sSBISIOTCS:
OBJIaJICHNE HABBIKAMHU CAMOCTOSITEJIBHOTO MPHOOPETEHHsS] HOBBIX 3HAHUM, OpraHU3ALNU
yu4eOHOU AESITeNbHOCTH, MOCTAHOBKHU LIEJIeH, MIIaHUPOBAHMSI, CAMOKOHTPOJS U OLIEHKH
pe3yJabTaTOB CBOEH NEeATENbHOCTH, YMEHUSIMH NPEIBUICTh BO3MOXKHBIE PE3YJbTAThI
CBOUX JICHCTBUM;

NOHMMAaHUE Pa3IUUUN MEXKIY UCXOIHBIMH (DaKTaMU U TUIIOTE3aMU I UX OOBSICHEHHUS,
TEOPETUYECKUMHU MOJEISIMU U pealbHbIMH OOBEKTaMH, OBJIAJICHUE YHHUBEPCAIbHBIMU
y4eOHBIMU JCUCTBUAMU Ha MPUMEpax THIOTE3 A OOBSICHEHHUS U3BECTHBIX (PAKTOB U
OKCIIEPUMEHTAIBbHOW MPOBEPKU BBIIBHUTAEMBIX THIIOTE3, Pa3pabOTKH TEOPETUUECKUX
MOJIEJIEN MPOLIECCOB WU SIBJICHUM;

dbopMupoOBaHrE YMEHUIN BOCIIPUHUMATH, NTepepadaThiBaTh U MPEABSIBIATh HHPOPMAITUIO
B CJIOBECHOM, 00pa3HOM, CUMBOIMYECKON (hopmax, aHaTU3UpOBaTh U TepepadaThIBaTh
MOJyYEHHYI0 HMH(OPMAIIMI0O B COOTBETCTBHM C IOCTaBJICHHBIMHU 3a/ladyaMH, BbIIEIAThH
OCHOBHOE COJIepKaHHE IPOYUTAHHOIO TEKCTa, HAaXOAUTh B HEM OTBETHl Ha
MIOCTABJICHHBIE BOIIPOCHI U M3Jarath €ro;

npuOOpEeTEeHNE OMbITa CaMOCTOSITENILHOTO MOMCKA, aHalu3a U oTOopa MH(pOpMALUU C
MCIIOJIb30BAaHUEM PA3JIMYHBIX KICTOYHUKOB M HOBBIX MH(POPMAIIMOHHBIX TEXHOJOTUMN JIJIs
pelieHus Mo3HaBaTENbHbIX 3a/1a4;



pa3BUTHE MOHOJIOTMYECKOM U JUAJOTMYECKOW PEYH, YMEHMUS BBIPAKAaThb CBOM MBICIIU U
CIIOCOOHOCTH BBICIYIIMBAaTh COOECEIHUKA, MOHUMATh €ro TOYKY 3pEHHs, MPU3HABAThH
IIPaBO JIPYIroro 4YejJ0BEKa Ha UHOE MHEHUE;

OCBOCHHME  IIPUEMOB  JCHUCTBUA B  HECTAHJAPTHBIX  CUTyalUsX, OBJIAJICHUE
ABPUCTUYECKUMU METOAAMH PELIECHUS TPOOIIEM;

dbopMupoBaHre ymMmeHui paboTaTh B TPYIIE C BHINOJHEHHEM DPA3NUYHBIX COIHMATBHBIX
poJIEl, IPEICTABIIATh U OTCTAUBATh CBOM B3IJISABI M yOEKIEHUS, BECTU AUCKYCCHIO.

IIpeamerHbIMH pe3yabTaTaMu 00y4eHus ¢pusuke B 7-9 kiaccax siBJIAIOTCH:

dbopMHUpoOBaHUE MPEJCTABICHUNA O 3aKOHOMEPHOW CBSA3M U MO3HABAEMOCTH SIBICHHM
npupoabl, 00 0OBEKTUBHOCTH HAYYHOT'O 3HAHMS; O CHCTEMOOOpa3yrole pou Gpu3nuku
ISl Pa3BUTUSL APYTMX €CTECTBEHHBIX HAyK, TEXHUKHM M TEXHOJOTHM; HAy4YHOTO
MHPOBO33pEHUs  Kak pe3yJbTara H3y4eHUST OCHOB CTPOCHUS MaTepuld U
(dbyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

3HaHMS O TMPUPOJE BAXKHEHIIMX (PU3MYECKUX SBIECHUU OKpYXKalolWEero Mupa u
NOHMMAaHUE CMBbICIIa (PU3UUECKUX 3aKOHOB, PACKPBIBAIOIINX CBSI3b U3YUEHHBIX SIBIICHUN;
dbopMupoBaHUE TEPBOHAYATBHBIX MPEICTABICHUN O (PU3UYECKON CYIIHOCTHU SIBICHUI
OpUpoAbl (MEXaHUYECKHUX, TEIJIOBBIX, JJICKTPOMATHUTHBIX M KBAHTOBBIX), BHJIAX
MaTepuu (BEIIECTBO W TMOJE), JABMKEHHU Kak CHOco0€ CYLIECTBOBAHMSI MAaTEpUU;
YCBOCHUE OCHOBHBIX HJEW MEXaHUKH, aTOMHO-MOJIEKYJIIPHOTO YYEHUS O CTPOCHUU
BEUIECTBA, JJIEMEHTOB DJJIEKTPOJMHAMUKA W  KBAHTOBOW (DU3MKH; OBJIAJICHUE
MNOHATUHHBIM aNapaToM U CUMBOJIMYECKHUM SI3bIKOM (DU3UKU;

YMEHUSL TI0JIb30BaThCS METOJAMU HAyYHOTO MCCIEIOBAaHUS SIBJICHUWA TPHUPOBI,
MPOBOJUTH HAONIOACHUS, TUIAHUPOBATH W BBINOJHATH 3KCIEPUMEHTHI, 00paldaThIBaTh
pe3yNbTaThl U3MEPEHUH, MPEACTABIATh PE3YJbTAThl U3MEPEHUI € MOMOUIBIO TaOJull,
rpadukoB u Ghopmys, OOHAPYKUBATH 3aBUCUMOCTH MEXIY (HU3NUECKUMHU BEIIMYMHAMM,
OOBSCHATH TIOJYYCHHBIE PE3yJNbTaThl M JeiaTh BbBIBOJbI, OIICHUBATh T'PAHUIIBI
IIOrPETHOCTEN PE3yIbTaTOB U3MEPEHHU;

YMEHMSI TPUMEHSTh TEOpPeTHUECKHe 3HaHUS M0 (u3MKe Ha TMpaKTUKe, peularh
bu3nUecKue 3aa4i Ha MPUMEHEHUE MOTYYEHHBIX 3HAHMI;

YMEHUSI W HABBIKM NPHUMEHSTh MOJYYEHHBbIE 3HAHWUS sl OOBSCHEHUS TPHUHIIUIIOB
JNEUCTBUS BAXHEHIIMX TEXHUYECKUX YCTPOMCTB, (pabOThl) MallMH M MEXaHU3MOB,
CPEICTB  MEpPEABMKEHUS W  CBA3M, OBITOBBIX  MPUOOPOB,  MPOMBIIUICHHBIX
TEXHOJIOTHYECKUX MPOLECCOB, PEIIEHUs NPAKTUYECKUX 3a1ad I[OBCEIHEBHOW KU3HU,
oOecnieueHns: 0€30MaCHOCTH CBOEH JKM3HU, PALMOHAIBLHOTO MPUPOJONOIL30BAHUS U
OXpaHbl OKPY’KaOIIEW CpeAbl; BIUSAHUS TEXHUYECKUX YCTPOMCTB Ha OKPYKAIOUIYIO
cpeay,

OCO3HaHUE BO3MOKHBIX MPUYMH TEXHOTCHHBIX U HKOJIOTMUYECKUX KaTacTpod.

OCO3HaHWE HEOOXOJMMOCTU MPUMEHEHHUS NOCTHKEHUN (U3MKA M TEXHOJOTHH Jis
palMOHANIBHOTO MPUPOJIOTIOJIL30BAHUS;

OBJIaJICHHE OCHOBAMM 0€30MaCHOTO MCHOJb30BAHMS €CTECTBEHHBIX U MCKYCCTBEHHBIX
ANEKTPUYECKUX M MAarHUTHBIX TOJEH, OJJIEKTPOMArHUTHBIX M 3BYKOBBIX BOJIH,
€CTECTBEHHbIX M HCKYCCTBEHHBIX HOHM3UPYIOUIMX H3Iy4eHH BO U30€kKaHHE HX
BPEAHOTO BO3ACHCTBUS HA OKPYXAIOLLYIO CPELY U OPraHU3M YEJIOBEKA,;

dopMupoBanue yOeXICHHS B 3aKOHOMEPHOM CBSI3M U IO3HABAEMOCTH SIBICHUUN
IpPUPOAbI, B 0OBEKTUBHOCTH HAYYHOI'O 3HAHUS, B BHICOKOM IIEHHOCTH HAYKU B Pa3BUTHH
MaTEepUAIbHOU U JyXOBHOM KYJIbTYPHhI JIOAEH;



® pa3BUTHE TEOPETUYECKOTO MBINUICHWS HAa OCHOBEe (OpMUPOBaHHS  yMEHUI
yCTaHaBIMBaTh (aKThl, pa3auyaTb MNPUYUHBI U CIEJICTBUS, CTPOUTH MOJEIH U
BBIJIBUTaTh THUIOTE3bl, OTHICKUBATh U (POPMYIHMPOBATH OKA3aTENIbCTBA BBIABUHYTHIX
TUIO0TE3, BBIBOJUTH M3 HKCIEPUMEHTAIBHBIX (DAaKTOB U TEOPETUYECKUX MOjIeei
bu3nYecKue 3aKOHbI;

® pa3BUTHE YMEHHUS IUIAHUPOBAThH B MOBCEIHEBHON KU3HU CBOM JIEUCTBUS C IPUMEHEHUEM
MOJIYYCHHBIX 3HAHWA 3aKOHOB MEXAHWKH, DJICKTPOJUHAMHKH, TEPMOIUHAMUKH W
TEIUIOBBIX SIBJICHUH C 1EIbI0 COepPEeKEeHNUs 3I0POBBS;

e (GopMUpOBaHHE TPEJACTABICHUNA O HEPALUOHAIBHOM HCIIONBb30BAHUM TPHUPOIHBIX
pecypcoB U SHEPIrHM, 3arpsA3HEHUU OKpYXalolled cpeAbl Kak  CIEACTBUE
HECOBEPILICHCTBA MAIlIMH U MEXaHU3MOB.

® KOMMYHUKATHUBHBIE YMEHHUSA: JOKJIQJbIBaTh O pe3yjbTaTaX CBOEro0 HCCIEAOBaHMS,
y4acTBOBaTh B JHUCKYCCHHM, KPaTKO W TOYHO OTBEYaTh Ha BOIPOCHI, HCIOJIB30BATh
CIIPABOYHYIO JIUTEPATYPY U APYTHE UCTOYHUKN HH(DOPMAITUH.

BbInyCKHMK HAYYHTCH:

coOmromaTh TpaBwia O€30MaCHOCTH M OXpaHbl Tpyda mpu paboTe ¢ y4eOHBIM U
71a00paTOPHBIM 000PYAOBAHUEM;

MOHUMATh CMBICT OCHOBHBIX (U3MUECKHX TEPMHHOB: (U3HUECKOe Teno, (u3ndeckoe
ABJICHHE, (PU3NYeCcKas BeIMUNHA, CAMHUIIBI U3MEPEHHUS;

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEIIMTh MPU MOMOIIM (PUIUYECKUX METOIOB;
aHAIM3UPOBAaTh OTACNIbHBIC JTamlbl TPOBEJICHUS HWCCICAOBAHMM U HUHTEPHPETUPOBATH
pe3yNbTaThl HAOIIOACHUH U OIBITOB;

CTaBUTD OMBITHI 110 UCCIEOBAHUIO (PM3UUECKUX SBICHUN WM (PU3NYECKUX CBOMCTB Tel 0e3
MCIIOJIB30BaHUS TPSIMBIX MU3MEPEHUI; MpU 3TOM (POPMYIHPOBATH MpodsieMy/3aaady yaeOHOTO
AKCIIEPUMEHTA; COOMpaTh YCTAHOBKY W3 MPEIOKEHHOTO O0OPYIOBAaHUS; MPOBOJAUTH OIBIT H
(hOpMYIUPOBATH BBIBO/IBI.

[Ipumeuanue. Ilpm mpoBemeHnn wucciaeAoBaHUS (HU3UYCCKUX SBICHUNW W3MEPHUTEIBHBIE
MPUOOPHI WCIIOJIB3YIOTCS JIMIIb KaK JaTYUKA W3MEpeHUS (HU3UYECCKUX BEIMYWH. 3aIvch
MOKa3aHUM MPSIMBIX U3MEPEHUN B 3TOM cllydae He TpeOyeTcs.

MOHUMATh POJIb IKCIIEPUMEHTA B TIOJIYYCHUH HAYIHOW HHPOPMAIINH;

MIPOBOJIUTH TIPSIMBIE M3MEpPEHUs (PU3NYECKUX BEIUYHMH: BpPEMs, PAacCTOSHUE, Macca Tea,
o0beM, cuia, Temreparypa, armocepHoe AaBieHUE, BIAKHOCTh BO3/AyXa, HANPSDKEHHUE, CHUJia
TOKa, paJMaIlMOHHbIN (OH (C UCTIOIB30BAHUEM JI03UMETPA); TIPU 3TOM BHIOMPATh ONTUMAIIbHBIN
Croco0 U3MEpEHHUs U UCTIOIb30BATh MPOCTEUIITNE METO bl OIICHKU TIOTPEITHOCTEN U3MEPEHUM.

[Ipumeuanue. Jlrobas ydeOHas mporpaMma JOJDKHA OOECIeYMBATh OBJIAJICHUE MPSMBIMU
M3MEPECHUSIMH BCEX MEPEUNCIICHHBIX (PU3UMUECKUX BEJTUYNH.

MIPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTEN (DU3UUIECKUX BEIIMYUH C UCIIOJIH30BAHUEM MPSIMBIX
W3MEPCHUI: TIPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (DUKCHPOBATH PE3yIbTaThl MOJIYYCHHOU
3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHJAE TAaOMUI] W TpaduKOB, JeJaTh BBIBOABI I10
pe3ynbTaTaM HCCIeI0BaHNUS;

MIPOBOJIUTh KOCBEHHBIC HM3MEpPEHUS (PU3NYECKMX BEIIMYWH: TMPHU BBITIOJIHCHUH HW3MEPEHUN
coOHpaTh AKCIIEPUMCHTAIBHYIO YCTAHOBKY, CIEAYyS MPEII0KEHHON WHCTPYKIIMH, BBIYUCIISATH
3HAYCHHE BEIIMYMHBI U aHAJTU3UPOBATH MOTYUCHHBIC PE3yJIbTaThl C YIETOM 3aIaHHONW TOYHOCTH
U3MEpPECHU;

aHAM3UPOBATh CUTYyallMd MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, Yy3HaBaTh B HUX
MPOSIBJICHUE W3YYEHHBIX (PU3MUECKUX SBICHUW WM 3aKOHOMEPHOCTEH U TPUMEHATH
MMEIOIIHECS 3HAHUS TSl UX OOBSICHECHHS,;



MOHMMATh MPHUHIIMIBI IEUCTBUS MAIIMH, TPUOOPOB M TEXHUUYECKUX YCTPOWCTB, YCIOBHS UX
0€30MMacHOT0 UCTIOIb30BAHMS B IOBCETHEBHOW KU3HU;

UCIOJIb30BaTh IPU BBINOJHEHUM YYEOHBIX 3a/7ad Hay4YHO-NOMYJISIPHYIO JIMTEpaTypy o
(bu3NUYECKUX SIBICHUSX, CIPAaBOYHBIE MaTEpUaIIbl, pecypchl IHTepHET.

BbIyCKHMK IOJIyYUT BO3MOKHOCTh HAYYUThCH:

OCO3HaBaTh IIEHHOCTb HAy4YHBIX HCCIEJOBaHMH, pojb (PU3MKK B  PpacIIUPEeHUU
IpeICTaBICHUN 00 OKPYKAIOIIEM MUPE U €€ BKJIAJ B YJIy4llIEHUE Ka4eCcTBa KU3HU;

UCIOJb30BaTh IPUEMBI IOCTPOEHUS (PUINYECKUX MOAENeH, Moucka U (HOpMYyJIHPOBKU
JIOKA3aTeJIbCTB BBIIBUHYTBHIX T'MIIOTE3 M TEOPETHYECKUX BBIBOJOB HAa OCHOBE SMIIMPUYECKU
YCTaHOBJICHHBIX (DAKTOB;

CpaBHMBAaTh TOYHOCTh M3MEpPEHHUs (PU3MUECKUX BEIMYUH MO BEIMYUHE UX OTHOCHUTEIBHOMN
MOTPEUTHOCTH MPU NPOBEICHUHN MIPSIMBIX U3MEPEHHI;

CaMOCTOSITENIEHO MPOBOJUTH KOCBEHHBIE H3MEPEHUS U MCCIEAOBAHUSA (PU3MUECKUX BEIMYUH
C HCIOJb30BAHUEM PA3JIMYHBIX CIIOCOOOB H3MEPEHHsI (PU3NYECKHX BEJIUYHMH, BBIOMpATH
CpelICTBa M3MEPEHUs C YYETOM HEOOXOJWMOW TOYHOCTH U3MEpPEHUN, OOOCHOBBIBATH BHIOOP
croco0a U3MEpeHusl, aJleKBATHOTO MOCTABJICHHON 3a/aye, IPOBOJUTh OLEHKY JOCTOBEPHOCTU
IIOJIyYE€HHBIX PE3YyJIbTAaTOB;

BOCIPUHUMATh HH(OPMALIHIO PU3NIECKOTO COAEPKAHUS B HAYUHO-TIOMYJISIPHOM JIUTEpaType
U CpEICTBAaX MaccOoBOM HMH(OpMALNU, KPUTHUECKU OLCHUBATh IMOJIYYEHHYIO HH(OpPMALHIO,
aHaJIM3UPYsl €€ COJIepKaHne U TaHHble 00 NCTOYHUKE UH(POpMaLUY;

CO3/1aBaTh COOCTBEHHbIC NMHCbMEHHBIE M YCTHBIE COOOIICHHSA O (PUBNYECKUX SIBICHUAX Ha
OCHOBE HECKOJIbKUX MCTOYHUKOB MH(OpMaIUH, COMPOBOXKJIATh BBICTYIUIEHUE MPE3CHTALUEH,
YUHUTBIBASI OCOOCHHOCTU ayITUTOPUHN CBEPCTHUKOB.

Mexannuyeckue siBJIeHHSA
BbInyCKHMK HAY4YHUTCH:

pacno3HaBaTh MEXAHMYECKHE SBICHUS U OOBICHATH HAa OCHOBE HWMEIOIIMXCSA 3HAHUUN
OCHOBHBIE CBOMCTBA WJIM YCJIOBUS MPOTEKAHUS ITUX SIBJICHUI: pABHOMEPHOE U HEPAaBHOMEPHOE
JBUYKEHUE, PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEINHOE JBUKEHUE, OTHOCUTEIBHOCTD
MEXaHUYECKOTO JIBM)KEHHUS, CBOOOAHOE NaICHNE TeJl, PABHOMEPHOE JBUKEHHE 110 OKPY>KHOCTH,
WHEpLUS, B3aUMOJEHUCTBUE TEJ, PEAKTUBHOE [BH)KEHHE, Iepefada JaBJICHHS TBEPABIMU
TeJIaMHU, )KUJKOCTSIMHU U Ta3aMH, aTMOC(epHOe aBlieHUE, IIaBaHUE TeJl, PABHOBECHE TBEPAbIX
TeJ, UMEIOIIMX 3aKPEIUICHHYIO OCh BpallleHus, KoieOaTeIbHOE ABM)KEHNE, PE30HAHC, BOJTHOBOE
IBUKEHUE (3BYK);

OINUCHIBaTh M3YYECHHBIC CBOICTBA TEJN M MEXaHUUYECKUE SIBJICHUS, MCIONb3Yysd (U3NUYECKUE
BEJIMYUHBI: MyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOpPEHHE, Mepuoj oOpallleHus, Macca Tena,
IUIOTHOCTh BEIIECTBAa, CUjia (CUja TSDKECTH, CHIJIa YNPYTOCTH, CHJIa TPEHHUS), [aBJICHUE,
UMITyJIbC TeJa, KUHETHYecKash SHeprusi, MOTEHIMalbHAas SHEprusi, MexaHudeckas padoTa,
MexaHudeckas MourHocTb, KIIJ[ mpu coBepiieHun padOThl C HMCHOJIB30BAHUEM MPOCTOTO
MEXaHU3Ma, CUjia TPEHHUsI, aMIUTUTY1a, IEPUOJI U YacTOTa KOJeOAHU, IJTMHA BOJIHBI U CKOPOCTh
€€ pacmpoCTpaHEeHHs; TMpPU ONUCAHWU TMPABUIBHO TPAKTOBaTh (PUIMYECKUN CMBICIH
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W EIUHULBI U3MEPEHHUs, HAXOAUTh (POPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BETUUYHMHY C IPYTMMH BEIMYMHAMH, BEIYUCIISTH 3HAUCHHE
(hU3UISCKOM BEITUYHMHBI,

aHAJIM3UPOBATh CBOMCTBA TeJl, MEXaHUUECKUE SIBJICHUS M MPOLECCHI, UCIIONIb3Ysl (PU3NYECKUe
3aKOHBI: 3aKOH COXPAHEHUS SHEPIUHU, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHLMI CYNEPHO3ULUN
cun (HaxoxaeHue papHojaeicTByroment cuibl), I, II u III 3akons HetoTOHA, 3aK0OH COXpaHEHUs
UMITyJibca, 3aKoH ['yka, 3akoH [lackans, 3akoH ApxuMmena; IpH 3TOM pasjinyaTh CIOBECHYIO
(GOpMyJIMPOBKY 3aKOHA U €r0 MaTEMATUYECKOE BBIPAIKEHUE;



paznuyaTh OCHOBHBIC MPU3HAKA H3YYCHHBIX (DU3UYECKUX MOJENCH: MaTepualibHas TOYKa,
VMHEPIMAJIbHAS CUCTEMA OTCUETA;

pemiaTth 3aJaud, MCHOJIb3yd (U3MYecKHe 3aKOHBbI (3aKOH COXpaHEHUsI SHEPruu, 3aKOH
BCEMHUPHOI'O TATOTECHUs, npuHIu cyneprnoduuuu cui, [, II u III 3akonsl HeroTOHA, 3aK0H
coxpaHeHusi uMmIylbca, 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena) U GoOpMydbl,
CBs3bIBaIONME (U3MUYECKUE BEIMYMHBI (IIyTh, CKOPOCTh, YCKOPEHHUE, Macca Tela, MIOTHOCTh
BEILIECTBA, CHUJIA, IABJICHUE, UMITYJIbC TE€Jla, KNHETUYECKAas SHEPTHs, MOTCHIHAIbHAS YHEPTHUs,
MexaHu4deckasi pabora, mexaHudeckass MmouiHoctb, KIIJl mpocroro MexaHusma, cuila TpeHUSs
CKOJIBKEHUS, KOODPUIIMEHT TpEeHUsl, aMIUIUTYAa, IEPUOJ U YacTOTa KOoJeOaHUid, AJIMHA BOJIHbI
U CKOPOCTh €€ PACIPOCTPAHECHHMSI): HA OCHOBE aHAJIM3a YCJIOBHS 3a/a4yd 3alMChIBATh KPAaTKOE
YCIIOBHE, BBIICHATh (U3MYECKUE BEIUYHMHBI, 3aKOHBI W (DOPMYJBI, HEOOXOAUMBIC I €€
peIIeHUs, MPOBOANTHh PACUEThI U OIICHUBATH PEATBHOCTD MOJYYCHHOTO 3HAYCHUS (HHU3UICCKON
BEJIMYMHBI.

BbInyCKHHMK MOJIyYUT BO3MOKHOCTh HAYYUTHCH:

HCIIOJIB30BaTh 3HAHUSI O MEXaHUUYECKHUX SBJICHUSX B TTOBCEIHEBHOM XKU3HU ISl 0OeCrieueHuUs
0e30macHOCTH TMpU OOpalleHuH ¢ MpUOOpaMU W TEXHUYECKUMHU YCTPOWMCTBAMHM, JIJISt
COXpaHEHUsl 3/I0pPOBbS U COOJIOJIEHHUS HOPM SKOJOTHYECKOTO TOBEACHHUS B OKpYKaromiei
cpelne; TPUBOAUTH MPUMEPHl MPAKTUYECKOTO MCMIOIB30BaHUS (PU3WYECKUX 3HAHUUH O
MEXaHUYECKUX SIBICHUIX U (PU3NUYECKHUX 3aKOHAX; MPUMEPHI UCIOIb30BaHUS BO30OHOBIISIEMBIX
WCTOYHUKOB  DJHEPrUMH; OKOJIOTMYECKUX  IIOCJIECACTBUM  HMCCIIEIOBAaHUS  KOCMHUYECKOIO
IIPOCTPAHCTB;

pasiMyaTh TPAHUIBI IPUMEHUMOCTH (PU3MYECKUX 3aKOHOB, MOHMMATh BCEOOIINI XapaKTep
(byHIaMEHTAIBHBIX 3aKOHOB (3aKOH COXPaHEHUsS] MEXaHUYECKOM PHEPTHH, 3aKOH COXPAHCHUS
UMITYJIbCa, 3aKOH BCEMHUPHOIO TATOTEHUS) M OTPAHUYCHHOCTh HCIOJIB30BaHUSA YaCTHBIX
3aKOHOB (3aKoH ['yka, Apxumena u ap.);

HaxXOJIUTh aJIEKBATHYIO MPEMJIOKEHHON 3a7aue (PU3NUYECKYI0 MOJIEb, pa3pelarb npoodiemy
KaKk Ha OCHOBE HMMEIOIIMUXCS 3HAHUW MO MEXAHUKE C MCIOJb30BAHUEM MATEMaTUYECKOIO
armapara, Tak ¥ Ipy IMOMOIIHA METOJ0B OLICHKH.

TenuoBble sABJICHUS
BbInyCKHUK HAYYHMTCSH:

pacno3HaBaTh TEIUIOBBIE SIBJICHUS M OOBSCHATH Ha 0a3e MMEIONIUXCS 3HAHWUA OCHOBHBIC
CBOMCTBA WJIM YCJIOBHS MPOTEKAHMS ITUX siBJICHUU: auddy3us, n3MeHeHue o0ObeMa Tell Mpu
HarpeBaHuM (OXJIAXKICHHUH), OOJIbIIAs C)KUMAEMOCTh Ta30B, Majiasi COKMMAeMOCTh KUJAKOCTEH 1
TBEPABIX TEJ; TEILUIOBOEC PABHOBECHE, UCIIAPECHHE, KOHICHCALMS, TIJIABJIICHUE, KPUCTAIUIN3ALus,
KUIIEHUEe, BJIAXXHOCTh BO3JyXa, pa3M4HbIC CHOCOOBI Temionepeaadu (TerIonpOBOIHOCTD,
KOHBEKIIUS, W3JIyYEHHUE), arperatHbleé COCTOSHUS BEIIECTBA, IIOIJIOIICHUE DJHEPTUU MpHU
WCHApEHUH JKUAKOCTH M BBIJEJICHHUE €€ MPU KOHACHCAIMHU Iapa, 3aBUCMMOCTh TEMIIEPaTyphl
KUIICHUS OT JaBJICHUS,

OTMHUCBHIBATh M3YYEHHBIE CBOMCTBA TN M TEIUIOBBIC SIBJICHHUS, HCIHOJB3YS (PU3HMUYECKUE
BEJIMYMHBI:  KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSS JHEpPrus, TeMmIleparypa, ylelibHas
TEIJIOEMKOCTh BEILIECTBA, YAENbHAs TEIJIOTAa MIIaBJICHUS, YAEeIbHAs TEIJI0Ta NapooOpa3oBaHuUs,
yAelbHasE TEIUIOTa CropaHus TOIUIMBA, KOA(D(HUIIMEHT TOJME3HOr0 NEUCTBHUS TEIIOBOTO
JIBUTATEINS; TPU ONMHWCAHWM TPABWIBHO TPAKTOBATh (PU3WYECKUM CMBICT HCIIOIh3YyEMbIX
BEIIMYMH, WX OOO3HAYCHHS W CAWHUIBI H3MEPEHUs, HAXOAWTh (DOPMYJIbI, CBS3LIBAIOIINE
TaHHYI0 (PU3WYECKYI0 BETUYMHY C IPYTUMU BEIWYMHAMH, BBIYUCISATH 3HAYCHUE (HU3UUECCKOU
BEJINYUHBIL;



AHAJIM3UPOBATh CBOWCTBA TEJ, TEIJIOBBIE SIBICHUS W IPOLECCHI, HCIOJIb3yS OCHOBHBIC
MOJIOKEHUSI ATOMHO-MOJIEKYJISIPHOTO YYE€HUS O CTPOCHMM BEIIECTBA M 3aKOH COXPAHEHHUS
DHEPI'UH;

paznuyaTh OCHOBHBIE MPU3HAKKM HW3YYEHHBIX (PU3MYECKUX MOJENel CTpOEHUsi Tra3oB,
KUJKOCTEW U TBEPABIX TE;

OPUBOJUTH MPUMEPHI MPAKTUYECKOTO MCIOIB30BAHUS (DU3NYECKUX 3HAHUN O TEIUIOBBIX
SABJICHUSAX;

pemaTh 3aJa4u, UCTOJb3Ys 3aKOH COXPaHEHHUS PHEPTUH B TEIUIOBBIX Ipolieccax U (pOpMyIIbl,
CBSA3BIBAIONIME (PU3MUECKUE BEJIMYMHBI (KOJWYECTBO TEIJIOTHI, TEMIEparypa, ylelbHas
TEIJIOEMKOCTh BEILIECTBA, YAEIbHAS TEIJIOTA IJIABJICHUS, YAEIbHAs TEIJIOTa NapooOpa30BaHMS,
yaenbHas TeIioTa CropaHusl TOIUIMBA, KOY(PQPHUIMEHT TMOJIE3HOTO JCHCTBHUS TEIIOBOTO
JBUTATEINS): HA OCHOBE aHaju3a YCIOBUA 3a/lauyd 3alliChIBaTh KPATKOE YCIIOBUE, BBIAEIATH
(bu3NYecKue BETUYHHBI, 3aKOHBI U (POPMYJIBI, HEOOXOMUMEIE A €€ PEIICHUs, MPOBOIUTH
pacyeThl ¥ OLICHUBATh PEAIbHOCTh MOJYYEHHOTO 3HAYCHUST (PU3NUECKON BETUUUHBI.

BbInyCKHHUK MOJIyYUT BO3MOKHOCTb HAYYUTHCSH:

MCIIOJIb30BaTh 3HAHUS O TEIUIOBBIX SIBIICHUAX B TMOBCEAHEBHOM >KM3HM JUJIsi oOecredeHus
0e30macHOCTH TMpU OOpalleHud ¢ MpUOOpaMu W TEXHUYECKUMHU YCTPOMCTBAMHM, JIJIS
COXpaHEHUsl 3/I0pPOBbS U COOJIOJIEHHUS HOPM SKOJOTHYECKOTO TOBEACHHUS B OKpYKaromien
cpele; MPUBOAUTH MPUMEPHI IKOJIOTHUECKUX TMOCIEICTBUIA pabOThl JBUTATENEH BHYTPEHHETO
CrOpaHusl, TEIUVIOBBIX U TUAPOIIICKTPOCTAHLINM;

pasznuyaTh TPAHUIIBI MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, MOHUMATh BCEOOIIMI XapaKTep
(byHIaMEHTAIBHBIX (PU3MUECKUX 3aKOHOB (3aKOH COXPAHEHUS SHEPTUHU B TEIJIOBBIX MpOIlieccax)
Y OrPaHUYCHHOCTh UCTOJIb30BaHUS YACTHBIX 3aKOHOB;

HaxXOJIUTh aJIEKBATHYIO MPEMJIOKEHHON 3a7ade (PU3NYECKYI0 MOJIENb, pa3peliarb npoodieMy
KaKk Ha OCHOBE UMCIOIIMXCS 3HAHUM O TEIUIOBBIX SIBJICHUSX C HCIOJb30BAHUEM
MaTeMaTUYECKOTO anmnapara, Tak U [Py MOMOIIU METOJ0B OLICHKH.

JJIeKTPpUUYEeCKUEe U MATHUTHBbIE SIBJICHUS
BbInyCKHMK HAY4YUTCH:

pacno3HaBaTh JJICKTPOMArHUTHBIC SIBJICHUS U OOBSCHSATH HA OCHOBE MMEIOIIMXCS 3HAHUMN
OCHOBHBIE CBOMCTBA WJIA YCIOBUS IIPOTEKaHUsI OTHUX SBIICHUM: JJIEKTpU3alUs TEl,
B3aMMO/JICHCTBUE 3apsioB, AJIEKTPUUECKUH TOK M €ro ACHCTBHS (TEIJIOBOE, XUMHUYECKOE,
MAarHuTHOE), B3aMMOJICCTBUE MATHUTOB, SJIEKTPOMArHUTHAS! MHIYKIIUS, JEHCTBHE MATHUTHOTO
MOJiI Ha MPOBOAHMK C TOKOM UM Ha JBWXKYLIYIOCS 3apsOKCHHYKO YacTHULly, JCHUCTBUE
AJIEKTPUYECKOTO MOJIA Ha 3apPSHKCHHYI0 YaCTHUIY, 3JEKTPOMArHUTHBIE BOJIHBI, IPSIMOJIMHEUHOE
pacrpoCTpaHEHUE CBETA, OTPAKEHHUE U MPEIIOMIICHHE CBETA, JUCIIEPCUS CBETA.

COCTAaBIIAAITb CXEMBI JJEKTPUYECKUX LEMNel C TMOCIEAOBATEIbHBIM M IapasuIeIbHbIM
COEIMHEHHUEM DJIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAUEHHUSI JIEMEHTOB AJIEKTPUUYECKUX Lenei
(MCTOYHUK TOKA, KIItOY, PE3UCTOP, PEOCTAT, JIAMIIOYKa, aMIIEPMETP, BOJIBTMETD).

UCIIOJIb30BaTh ONTHUYECKHE CXEMBI UIsl MOCTPOEHUS W300paKEHUI B IUIOCKOM 3€pKalie U
cobuparomiei JuH3e.

ONMCHIBATh M3YUYCHHBIE CBOMCTBA TEJI M DJICKTPOMATrHUTHBIC SIBJICHHS, HCIOJb3YA
(bU3MYEeCKHEe BEIMYMHBL: DJEKTPUUYCCKUN 3apsij, Cuja TOKa, DJIEKTPUUECKOE HAMNpsIKEHHE,
AIIEKTPUYECKOE COMPOTUBIICHHUE, YIEIbHOE COMPOTUBIICHNE BEILIECTBA, pad0Ta JIEKTPUIECKOTO
MOJIsl, MOITHOCTh TOKa, (POKYCHOE pacCTOSIHUE U OINTHYECKas CWiIa JIMH3bI, CKOPOCTh
AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YaCTOTA CBETA; MPHU ONKHCAHUM BEPHO TPAKTOBATH
(U3UYECKUN CMBICT WCHOJB3YEMbIX BEIWYMH, WX OOO3HAYCHUS M €IWHUIIEI HM3MEPEHUS;
HaxXOJIUTh (DOPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BETUYNHY C APYTUMU BETUIMHAMH.



aHaJIM3UpPOBaTh CBOMCTBA TeEJ, AJIEKTPOMArHUTHBIE SIBIICHUSI M TIPOLIECCHI, HCIOJIB3YS
(dbu3NYecKue 3aKOHBI: 3aKOH COXPAHEHHS DJJEKTPUUYECKOTO 3apsga, 3akoH Oma sl ydacTka
uenu, 3akoH JDkoyns-JleHna, 3aKOH NPSMOJIMHEWHOrO PAacHpOCTPAHEHUS CBETA, 3aKOH
OTpaXEHUs CBETA, 3aKOH MPETIOMIICHHSI CBETA; MIPU 3TOM Pa3Inu4aTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA U €r0 MaTEMAaTUYECKOE BBIPAKECHUE.

OPUBOJUTH  MPUMEPHl  MPAKTUYECKOTO  HMCHOJB30BaHUS  (QU3MYECKUX  3HAHUM O
AIEKTPOMArHUTHBIX SIBIICHUSIX

pemaTh 3a7a4d, UCIOJb3ys (U3MUecKue 3aKoHbl (3akoH OMa Juisl ydyacTKa e, 3aKOH
Jlxoyns-JleHna, 3aKkoH MPSMOJUHEWMHOTO PACIpOCTPAHEHUs CBETA, 3aKOH OTPAXKEHUs CBETA,
3aKOH MPEJOMIICHUS CBeTa) W (HOPMYJIBI, CBSI3bIBAIOIMNE (DU3UICCKHE BETUYMHBI (CHJIA TOKA,
ANEKTPUYECKOE HAIPSDKEHUE, JJIEKTPUYECKOE COMNPOTUBIIEHUE, YJIEIbHOE COINPOTHUBIICHHUE
BEIIECTBa, pabOTa »AJIEKTPUYECKOTO TIOJIsA, MOIIHOCTh TOKa, (OKYCHOE pacCTOSHUE H
ONTHYECKAs CUJa JIMH3bI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI U 4acTOTa CBETA,
(bopMybl pacyeTa 3JIEKTPUUECKOTO COMPOTUBIEHUS MPH MOCIEI0BATEILHOM U MapajieIbHOM
COCMHEHWU TPOBOJIHMKOB): Ha OCHOBE aHaJIM3a YCIOBUSI 3a/Jlaud 3alKChIBaTh KpPaTKOe
yCIIOBUE, BBIJCIATh (DU3MUECKUE BEIUYMHBI, 3aKOHBI W (DOPMYJIBI, HEOOXOIUMBIE I €€
pElIeHUs], MPOBOJAUTh PACUYEThI U OIICHUBATh PEAIBHOCTH MOJIYYEHHOTO 3HAYCHUS (HU3HUECKON
BEJINYMHBI.

BhINyCKHHMK MOJYYUT BO3MOKHOCTh HAYYHTHCH:

UCIIOJIb30BaTh 3HAHUS 00 DJIEKTPOMATHUTHBIX SIBJICHUSX B TIOBCEAHEBHOM >KWU3HM IS
oOecrieueHrs 0€30MacHOCTU MPHU OOpaleHUU C MPUOOpPaAaMU M TEXHUYECKUMHU YCTPOMCTBAMHU,
JUISl COXPAHEHUS 37I0pPOBbsl U COOIIOJICHUSI HOPM DKOJIOTUUECKOTO MOBEACHUS B OKpY Kalollen
cpeze; TPUBOAUTE MIPUMEPHI BIUSHUS 3JIEKTPOMArHUTHBIX U3JTyYEHUM HA )KUBBIE OPraHU3MBI,

pasyinyath TPAHUIBI TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, TOHUMATh BCEOOIIUN XapakKTep
(byHIaMEHTAIBHBIX 3aKOHOB (3aKOH COXPAHEHUS DJIEKTPUYECKOTO 3apsiia) U OrpaHUYEHHOCTh
HCIIOJB30BaHUs YAaCTHBIX 3aKOHOB (3akoH Oma isi ydacTka 1iemnu, 3akoH J[xoyns-Jlenua u
Jp.);

HCIIOJB30BaTh MPUEMbl MOCTPOEHUS] (U3UYECKUX MOJENIeH, Moucka U (POpMYJIUPOBKHU
JI0OKa3aTEIbCTB BBIABUHYTBHIX THUIIOTE3 M TEOPETHUUECKUX BBIBOJOB HAa OCHOBE SMIIMPHUYECKU
YCTaHOBJICHHBIX (haKTOB;

HaXOJIUTh aJIEKBATHYIO MPEIJIOKEHHON 3a/1aue (PU3NYECKyI0 MOJIENb, pa3peniaTh npodiemy
KaK Ha OCHOBE HMEIOIIUXCS 3HAHUN 00 SJIEKTPOMATHUTHBIX SIBJICHUSX C HCIOJIb30BAaHUEM
MaTeMaTUYECKOro anmnapara, Tak U py MOMOIIU METOJ0B OLICHKH.

KBanToBbI€ siBJICHMS
BbInyCKHUK HAy4YHTCH:

pacrio3HaBaTh KBAaHTOBBIC SIBJICHUSI M OOBICHSATH HAa OCHOBE MMEIOIIMXCSI 3HAHUN OCHOBHBIE
CBOMCTBA WM YCJIOBHUS TIPOTEKAHHWS JTUX SBJICHUM: €CTECTBEHHas M MCKYCCTBEHHas
PaIMOaKTUBHOCTh, O-, - U Y-U3Ty4eHUS], BOSHUKHOBEHUE JIMHEHYATOTO CIEKTpa H3JIy4YEHUS
aToma;

OTHUCBHIBATh M3YUYEHHBIC KBAHTOBBIC SIBJICHUS, UCTOJB3Ys (DU3NUECKUE BEIUYMHBI: MaCCOBOE
YHCIIO, 3aps10BOE YHCIIO, IEPUO/ TIoJIypacnaia, S3Heprusi (GOTOHOB; MPU ONMUCAHUU MPABUIBHO
TPaKTOBaTh (DU3UYECKUN CMBICT HCIONB3YEMbIX BEIUYHH, WX OOO3HAYCHUS U CIWHHIIBI
MU3MEPEHUsI; HaXOAUTh (OPMYJIbI, CBS3BIBAIOIINE MAHHYIO (PU3MUECKYIO BEJIUYUHY C JIPYTUMU
BEJTMYMHAMU, BBIUUCIISATh 3HAUCHNUE (PU3NUECKON BETUIMHBI

aHATM3WPOBATh KBAHTOBBIC SIBJIICHUS, UCIOJB3Yys (DU3NYECKUE 3aKOHBI M MOCTYJATHI: 3aKOH
COXPAHEHUS] DHEPrUH, 3aKOH COXPAHEHHUs DJJIEKTPUYECKOTO 3apsja, 3aKOH COXpAHEHUs
MacCOBOT'0 YHCJIa, 3aKOHOMEPHOCTH W3IyYE€HHUS] U MOTJIOIICHUS CBETa aTOMOM, MHpPH STOM
pasnuyaTh CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA U €r0 MATEMATHYECKOE BHIPAKECHHUE;



pa3InyaTh OCHOBHBIE ITPU3HAKY TUIAHETAPHOU MOJENM aTOMa, HYKJIOHHOM MOJIEIIM aTOMHOTO
ANpa;

OPUBOAUTH TIPUMEPHl MPOSBICHUS B NPUPOJEC U NPAKTHUYECKOIO HCIIOJIb30BaHUSA
PaIMOAKTUBHOCTH, IAEPHBIX U TEPMOSICPHBIX PEAKIN, CIIEKTPATILHOTO aHAJINA3A.

BpINyCKHMK MOJYYUT BO3MOKHOCTh HAYYMTHCSH:

UCII0JIb30BaTh MOJyYCHHbIC 3HAHUS B IMTOBCEIHEBHOM KU3HU MTPU OOpaIIeHUH ¢ MpUbopaMu u
TEXHUYECKUMHU YCTPONCTBAMU (CUETUYUK MOHU3UPYIOMIUX YACTHII, JOZUMETP), AJI COXPaHEHUS
3JI0POBbS U COOTIOACHUSI HOPM SKOJIOTUYECKOTO MOBEACHUS B OKPYIKAIOIIEH CpeJIe;

COOTHOCHUTB PHEPTHUIO CBSI3U aTOMHBIX sifiep € Ae(EeKTOM MaCChl;

MPUBOAUTH TPUMEPHI BIUSAHUSA PAJAOAKTUBHBIX M3JIyYEHHH HaA JKHUBBIE OPraHU3MBI;
ITIOHMMATh IPUHLMII JEUCTBUSA JO3UMETPA U PA3JINYaTh YCIOBHUS €T0 UCIIOIb30BAHUS;

MIOHUMATh 3KOJIOTMYECKUE MPOOJIEMbI, BO3HHUKAIOIIWE IPU HCIOIb30BAHUUA ATOMHBIX
ANEKTPOCTAaHLUMA, M TYTH PEIICHHS JTUX NpoOJIeM, NEPCIEKTUBbl HCIOJIb30BaHUSA
YIPaBISIEMOT0 TEPMOSIAEPHOTO CUHTE3A.

JIEeMEHTbI ACTPOHOMMH
BhInyCKHMK HAYYHUTCH:

yKa3plBaTh Ha3BaHUs IUIAaHET (COJHEYHOM CHCTEMBI, pa3iMyaTh OCHOBHBIE HPHU3HAKU
CYTOYHOTO BpalleHusi 3Be3qHoro HeOa, nBrkeHust Jlynol, CoJjiHIIA M TJIAHET OTHOCHUTEIBHO
3BE31;

[MOHUMATh PA3JINYUS MEXKIY TEIUOLNEHTPUUECKONU U T€OLIEHTPUYECKON CUCTEMAaMU MUPA;

BhInyCKHMK MOJYYUT BO3MOKHOCTh HAYYHTHCH:

yKa3bIBaTh OOIME CBOMCTBA M OTJIMYMS IUIAHET 3€MHOM TPYIIIBI U TUIAHET-TUTAHTOB; MaJIbIX
Ten COJIHEYHON cUCTeMbl M OOJBUIMX IUIAHET; MOJb30BaThCsl KapTOM 3BE3IHOrO Heba mpu
HaOJIOJICHUSX 3BE3JHOI0 HEOa;

pasznuyaTh OCHOBHBIE XapaKTEPUCTUKHU 3B€3]1 (pa3Mmep, LIBET, TEMIEPATypa) COOTHOCUTD IIBET
3BE3/bl C €€ TEMIIEPATYPOl;

pa3InyaTh TUMOTE3BI O MPOUCXOKAEHNHA COJIHEUHOU CHCTEMBI.

COAEPKAHUE KYPCA
9 kaacc (102 4, 3 4 B HegeJI10)
3akoHbI B3auMo/ieiicTBHUS M ABMAKeHUs TeJ (34 1)
Onucanue nBHKEHUs. MarepuanbHas TOuKa Kak Mojenb Tena. Kpurtepuu 3ameHbl Tena
MarepuasibHO Toukoil. lloctymarenbHoe paBmxkeHue. Cucrema otcueta. llepemenenue.
Paznmuune Mexay NMOHATUSMH «IIYyTh» U «IrepeMelieHue». HaxoxaeHne KoOpaAuHAaThl Tea 1o
€ro Ha4YaJIbHOM KOOpPAMHATE M MNPOEKUMU BeKTopa IepeMelneHusa. llepememenue mnpu
MPSAMOJIMHEWHOM PAaBHOMEPHOM JBWKEHUU. lIpsMoMHENHOE pPaBHOYCKOPEHHOE [IBUIKEHHE.
MrHoBeHHass CKOpPOCTb. YckopeHHe. CKOpPOCTh MPSIMOJMHENHOTO PaBHOYCKOPEHHOTO
newkeHus. ['papuk ckopoctu. Ilepemenienue mTpu MNPSIMOJUHEHMHOM PaBHOYCKOPEHHOM
IBWKEHUHU. 3aKOHOMEPHOCTH, NPUCYIIHE MNPSIMOJIMHEHHOMY PaBHOYCKOPEHHOMY IBHKEHUIO
0e3 HayaldbHOW CKOPOCTH. OTHOCUTENBHOCTh TPACKTOPHUH, MEPEMEIICHHUS, IyTH, CKOPOCTH.
['eonienTprUeCcKass U reIUOLIEHTPUYECKAass CUCTEMbl MUpa. [IpuunMHa CMEHBI JHS M HOYM Ha
3emiie (B reIMOLIEHTPUUECKON CUCTEME).
[TpyuunHbl ABUKEHUSI C TOYKU 3pEHUST APUCTOTENS U €ro mocieaoBaTeNieid. 3aKOH HHEPIIUU.
ITepseiit 3axkoH HproToHa. MlHepumnaneHble cuctemsl orcuera. Bropou 3akoH Herotona. Tpernii
3akoH Hprotona. CBoOoHOE majeHue Ten. YckopeHue cBoOoaHoro naaenus. [lagenue ten B
BO3JYX€ M PAa3peKEHHOM MNPOCTPAHCTBE. YMEHBIIEHUE MOIYJSI BEKTOpPa CKOPOCTH IIPHU
MPOTUBOMOJIOKHOM HANpaBJICHUH BEKTOPOB HAYAJIBbHOM CKOPOCTU M YCKOPEHHUS CBOOOIHOTO
najgeHus. HesecomocTs.
3aKOH BCEMHUPHOIO TATOTEHUS U YCIOBHUSI €r0 NPUMEHHUMOCTH. |'paBUTallMOHHAs MOCTOSIHHAS.



Yckopenue CBOOOMHOTO TMaeHWUsS HAa 3eMiie W JPYrux HEOECHBIX Tenax. 3aBUCUMOCTh
YCKOPEHHSI CBOOOTHOTO MaJCHHs OT IMPOTHI MECTa W BHICOTHI Haja 3emieil. Cuma yrmpyrocTH.
3akoH ['yka. Cuna TpeHus. Buapl TpeHHs: TpeHUE MOKOS, TPEHUE CKOJIbKEHHS, TPEHUE
kaueHus. DopMmyiia sl pacyeTa CHIbl TPEHHS CKOJIbKEHUS. [[puMepsl OJIE3HOTO NPOSABICHUS
TpeHus. [IpsAMOIMHENHOE M KPUBOJIMHEWHOE NBWXKEHUE. J[BMKEHHE Tena MO OKPYXKHOCTHU C
NOCTOSIHHOM IO MOAYJI0 CKOpOCThIO. LleHTpocTpemuTenbHOE YyCKOpeHHE. VCKycCTBEHHBbIE
cryTHUKM 3emud. [lepBas kocMuyeckasi CKOpOCTb.

Nmnynece Tena. 3aMkHyTas cucrema Ten. Mi3MeHeHne MMITyIbCOB TEJI IPU UX B3aUMOJICHCTBUU.
3aKkoH coxpaHeHHs umiylbca. CyIIHOCTh U NMPUMEPHI PEAKTUBHOTO IBWXeHUs. Ha3zHaueHue,
KOHCTPYKITMS W TPUHIIUAIN JEHCTBUS pakeThl. MHOTOCTyNEHYaThle pakeThl. PaboTa CHITBI.
Pabota cunbl TsikecTd U cwiibl yrpyroctu. [lotenunanbaas sueprud. [loTeHnnanbHas sHeprus
ynpyrogeopmupoBanHoro Tena. KwunHermueckas oSHeprus. Teopema 00 HW3MEHEHHH
KMHETUYECKOW SHEPTUU. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPTUH.

Konmponvuas paboma o teme «3aKOHbI B3aUMOACHCTBUS U ABUKEHUS TEID».

Jlabopamophwvie pabomuwi

1. UccnenoBanue paBHOYCKOPEHHOTO JIBMXKEHHS 0€3 Ha4allbHOM CKOPOCTH.

2. U3mepenne yckopeHus CBOOOHOTO TaeHHUS.

Temwl npoekmos

«IKCIEPUMEHTAIIBHOE MOATBEPAKACHUE CIIPABEIJIMBOCTH YCIOBHUS KPUBOJIUHEUHOTO JIBUKEHUS
Tem», «VcTopusi pa3BUTUSI UCKYCCTBEHHBIX CIIYTHHKOB 3€MJIA M PEIIAEMBIE C UX MOMOIIBIO
Hay4YHO-HUCCJIE0BATEIBCKHUE 3a]aUn»

MexaHuveckue KoJie0aHus U BOJIHBIL. 3BYK (15 4)

[Tpumepsl konebaTenbHOroO ABMKEHUSA. OO0IIMe YepThl pa3HOOOpa3HbIX KojebaHui. /luHamuka
KOJIeOaHUM TOPU30HTAIBLHOIO MPYKUHHOTO MasiTHUKA. CBOOOIHBIE KOJIeOaHHUs, KOJIeOaTeIbHbIC
CUCTEMBbI, MasITHUK. BenuuuHbl, XapakTepHU3yIOlUe KOJIeOaTeIbHOE NBUKEHUE: aMIUIUTY.A,
nepuo/, 4acToTa, (aza kosedbanuit. 3aBUCUMOCTb MEPHUOJIa U YACTOTHI MAasiTHUKA OT JJIMHBI €r0
HUTHU. ["apMoHMUecKue KoneOaHus.

[IpeBpamieHre MEXaHUYECKOM DSHEPruU  KOJIEOATEIbHOM CHUCTEMBI BO BHYTPEHHIOIO.
3aryxatouue  koneOanus.  BwiHyxkaeHnsle — koneOanusa.  YacTtora  yCTaHOBUBIIUXCS
BBIHY)KJICHHBIX KOJeOaHuidl. YCIOBUA HACTYIUIEHUS H (U3UYEcKash CYIIHOCTb SIBJICHUS
pEe30HaHca. YUeT pe30HaHCa B MPAKTHUKE.

MexaHu3M pacrpocTpaHeHUs yOpyrux kojieOanui. Mexanuueckue BoJiHBI. [lomepeunbie u
MIPOJIOJIbHBIC YIIPYTHE BOJHBI B TBEPIBIX, KUIAKUX W ra3000pa3HbIX Cpelax. XapaKTepUCTHUKU
BOJIH: CKOpPOCTh, JJMHA BOJIHBI, YacToTa, Tmepuoj KoneOanuii. CBS3b MEXKIYy JSTUMHU
BennuuHamMu. McTOuHUKM 3ByKa — Tena, koseomomuecss ¢ dactorod 16 I'm — 20 kI
VYapTpa3Byk U HHPPa3BYK. IX0JIOKAIHs. 3aBUCUMOCTD BBICOTHI 3BYKa OT YaCTOThI, @ TPOMKOCTH
3ByKa — OT aMIUIUTYIbl KOJEOAHUN M HEKOTOPBIX APYrux mpuuuH. TemOp 3Byka. Hamuuue
Cpellbl — HEeO0OXOAMMOE YCJIOBHE paclpocTpaHeHus 3ByKa. CKOpOCTh 3ByKa B pas3IMYHBIX
cpenax. OrpaxkeHue 3Byka. IX0. 3ByKOBOM PE30HAHC.

Koumponvnasa paboma no teme «MexaHnyeckue KojaeOaHUsl U BOJHBI. 3BYK».

Jlabopamophas paboma

3. HccnemoBanue 3aBUCMMOCTH TIEPHOJA W YACTOTHI CBOOOJMHBIX KOJI€OAaHWN MasTHUKA OT
JUTUHBI €70 HUTH.

Temwl npoexkmos

«OmpeneneHne KaueCTBEHHONW 3aBUCHMOCTH TIEpHOJa KOJeOaHW MPY>KUHHOTO MAasTHHUKA OT
MacChl TPy3a U KECTKOCTH MPYKUHBD, «OnpenesieHue Ka4eCTBEHHOW 3aBUCUMOCTH MEepHUo/ia
KOJIeOaHWil HUTSHOTO (MATEMaTHYECKOTO) MasTHUKA OT BEJIWYUHBI YCKOPEHHUS CBOOOIHOTO
nazeHus», « YJIbTpa3ByK U HH(GPA3BYK B IPUPOJIE, TEXHUKE U METUILIUHE



DJIEKTPOMATHUTHOE moJe (25 v)

Hctounuku marautHoro moissa. ['mmoreza Ammepa. I'paduueckoe m3oOpakeHne MarHUTHOTO
noJisd. JImHuM HEOMHOPOIHOIO U OAHOPOJHOIO MATHUTHOTO mouist. CBs3b HAllpaBIICHUS JIMHUN
MarHUTHOTO TOJISl TOKa C HalpaBJIeHUEM TOKa B mpoBojHuke. [IpaBuio Oypasuuka. [IpaBuio
OpaBOM pPyKH Ui COJIEHOMAA. /[elicTBME MarHWTHOIO IOJIsI Ha NPOBOAHMK C TOKOM M Ha
JBIDKYIIYIOCA 3apsDKCHHYIO dactuny. [IpaBwiio sieBoi pyku. MHAyKIMs MarHMTHOIO ITOJIA.
Monyne BEKTOpa MAarHMTHOM MHAYKIUU. JIMHMM MarHUTHOW MHIYKIHH. 3aBUCHMOCTH
MarHMTHOTO MOTOKA, IPOHU3BIBAOIIETO IUIONIaAb KOHTYpA, OT IUIOLIAAN KOHTYpa, OpUEHTALUN
IUIOCKOCTHA KOHTYpa IO OTHOUIEHHUIO K JIMHMSM MAarHUTHOM MHIYKIHMH M OT MOJIYJIA BEKTOpa
MAarHuTHOM MHAYKIMH MarHutHoro noisid. Omnbitel ®apazges. IlpuunHa BO3HMKHOBEHUS
MHIYKIMOHHOrO ToKa. OmnpeneneHue SBAEHUS AJIEKTPOMATHUTHOM HMHIYKIHMH. TEXHHYECKOe
IIPUMEHEHUE SABJICHUSA. BO3ZHMKHOBEHME HMHIYKIIMOHHOTO TOKAa B QJIOMHHHEBOM KOJIBLE IPU
M3MEHEHUU TMPOXOISIIEr0 CKBO3b KOJBLIO MAarHUTHOrO MoToka. OnpenaerneHue HarpaBiIeHUs
MHIYKIMOHHOTO ToKa. [IpaBuno Jlenna. SBnenus camoumnaykunu. HIyKTUBHOCTb. DHEPTHUs
MarHATHOTO TOJNS  TOKAa. IlepeMeHHBIM DIEKTPUYECKUH TOK. OJIEKTPOMEXAHUYECKUAN
MHAYKIMOHHBIA TeHepaTop (kak mpumep — ruzaporeHeparop). [lotepu sueprun B JIOII,
CHOocOObl  yMEHbIlIEHUs MoTepb. Ha3HaueHue, yCcTpOWCTBO W  NPUHLIMI  JEUCTBUSA
TpaHcpopmaTopa, ero NpuUMEHEHNe MpH Nepeade JEKTPOIHEPTUU. DIEKTPOMArHuTHOE TOJIE,
€ro UCTOYHMK. Pazinune Mexay BUXPEBBIM JIEKTPUYECKUM U HJIEKTPOCTATUYECKUM IIOJISMM.
DNEeKTPOMarHUTHBIE BOJIHBI: CKOPOCTb, IONIEPEYHOCTD, JUIMHA BOJIHBI, IPUYMHA BOZHUKHOBEHUS
BoNH. IlomyyeHne W perucrpanyss  JJIEKTPOMArHUTHBIX  BOJIH.  BBICOKOYacCTOTHBIE
ANIEKTPOMATHUTHBIE KOJEOAHHS W BOJHBI — HEOOXOJMMBIE CPEJCTBA [JIsl OCYIIECTBIICHUS
paanocs3u. KonebarenpHbIl KOHTYp, MOJTYYEHUE JIEKTPOMArHUTHBIX KosieOaHuil. dopmyna
Tomcona. bnok-cxemMa mepeNalIero M IPUEMHOIO YCTPOMCTB Uil  OCYIIECTBIIEHUS
PaANOCBA3U. AMITUTYIHAs MOLYJISILUS U IETEKTUPOBAHUE BEICOKOYACTOTHBIX KOJIEOAHUM.
WNurepdepenuus u audpakuusa cBeta. CBET KaK YACTHBIM Cyyadl 3JIEKTPOMArHUTHBIX BOJIH.
Jlnana3zoH BUAUMOIO M3JIYYEHUs Ha IIKaJEe JJIEKTPOMArHUTHBIX BOJH. YacTHibl
ANIEKTPOMATHUTHOTO M3Ty4yeHUsT — (QOTOHBI (KBaHTHI). fIBieHue aucnepcuu. PasznoxxeHue
oenoro cera B cnekTp. [lomydyeHue Oenoro cBera MyTeM CIOXKEHUS CHEKTPaJbHBIX LIBETOB.
[IBeta Ten. Hasnauenune u ycTpoucTBO crnekTporpada M CIEKTPOCKOma. THUIBI ONTUYECKUX
cnekTpoB. CIUIONIHOW M JIMHENYAThIE CIIEKTPHI, YCIOBUS UX MoiydeHust. CIeKTphl UCITyCKaHUs
u nornonieHus. 3akoH Kupxroda. CrnekrpanbHblil aHaIU3. ATOMBI — HUCTOYHUKU U3ITYyYEHUS U
norjouieHus cBeta. OObsICHEHHE U3JIyYE€HUS U MOTJIOIIEHUS! CBETAa aTOMaMU U ITPOUCXOXKICHUS
JIMHEWYATBIX CIIEKTPOB HA OCHOBE ITOCTYJIATOB bopa.

Komwmponvnas paboma 1o teme «DJIEKTPOMArHUTHOE TIOJIEY.

Jlabopamophwvie pabomui

4. N3yuyenue ABIEHUS dIEKTPOMAarHUTHOW MHIYKIIUH.

5. HabnrogeHue CrIoNMIHOrO U IMHEHYAThIX CIIEKTPOB UCITYCKaHUSI.

Temvl npoexkmos

«Pa3ButHe cpeAcTB U CrocoOOB mnepenayu MHPOPMALMKM Ha JAJIEKUE PACCTOSIHUS C JPEBHHUX
BPEMEH U JO HAIMX IHEW», «METo CHEKTpaJbHOTO aHalIW3a U €r0 NPUMEHEHHE B HAyKE U
TEXHUKE»

Crtpoenne aToma u aToMHOr0 siapa (20 4)

CnoHBIN cOCTaB PaJMOAKTUBHOTO U3Iy4YeHHs, O-, B- U y-yactuubl. Mozaens atoma ToMcoHa.
Omnwitel Pezepdopaa mo paccesauto oc-yactuil. [lmanerapuas momens atoma. [IpeBpamenus
A1ep NpU paavOaKTUBHOM paclaje Ha mIpumMepe oc-pacnana paaus. OOo3HaueHHE szep
XUMHUYECKUX 3JIEMEHTOB. MaccoBoe U 3aps0BO€ Yuciaa. 3aKOH COXPAHEHUs MAacCOBOTO YHCIIa
U 3apsa Ipy paJuOaAKTUBHBIX MpeBpalleHusax. HazHaduenue, ycTpoiCTBO M IPUHIUI ACHCTBUSA



cuetunka ['eiirepa u kamepsl Bunbcona. BeiOuBanue oc-yactuiiamMu mpoOTOHOB U3 SIZIEp aTOMa
azota. HaOmropenuwe d¢otorpaduii obpazoBaBmmxcs B Kamepe BuibCoHa TPEKOB YaCTHIL,
YYaCTBOBABIIMX B SJIEpHOM peakiuu. OTKpbITHE U CBOMCTBA HEUTPOHA. [[pOTOHHO-HEUTPOHHAS
Mozenb snapa. dusndeckuil CMBICT MAacCOBOrO U 3apsiioBOro yucen. OCoOEHHOCTH SJIEPHBIX
cuit. 130TomBI.

OHeprus cBs3u. BHyTpeHHss1 sHEeprusi aTOMHBIX sifiep. B3anumocBs3b Mmaccsl u aHepruu. Jledexr
Macc. BpleneHre wiav NOTJIONIEHUE DHEPTUM B SACPHBIX peakuusx. [leneHue sanpa ypana.
Beinenenne sHeprum. YCHOBUS NPOTEKaHUs YIPABISIEMON LENMHOW peakunu. Kpurnueckas
macca. HaszHaueHue, ycTpOWCTBO, NMPUHLMN JEUCTBUSA SIAECPHOTO PEAKTOpPAa HA MEIJICHHBIX
HelitpoHnax. IIpeoOpa3zoBaHue sHEpruu sAEp B DICKTPUUECKYIO0 sHepruto. Ilpemmymiecta u
Henoctatku ADC nepeq ApyruMu BUAAMU JIEKTPOCTAHIIUAM.

buonoruueckoe aeiicteue paauannu. Ouznyeckue BEIUYUHBI: MOTJOMICHHAs J03a U3TyYEHUs,
K02 PUIMEHT KauecTBa, SKBUBAJICHTHAS /103a. BisiHIE paioaKTUBHBIX U3TyYCHUN Ha )KUBBIC
opranu3Msl. [lepuos monypacmnaaa paguoakTUBHBIX BEIIECTB. 3aKOH PaJlOaKTUBHOIO pacaja.
CnocoObl 3aluTel OT pagualyu. Y CIOBUSI MPOTEKAHUS U MPUMEPHI TEPMOSACPHBIX PEAKIIUM.
Nctounuku sneprun ConHIA U 3BE3/I.

Koumponvnasa paboma no reme «CTpoeHHne aToMa U aTOMHOTO sjipa. Vcrnonbs3oBaHue YHEpruu
ATOMHBIX SIAEPY.

Jlabopamophwvie pabomwi

6. 3mepeHne ecTeCTBEHHOTO paualiiOHHOTO (POHA TO3UMETPOM.

7. N3yuenue aenenus sjipa aTroma ypada no ¢Gororpaduu TPEKOB.

8. 3yueHue TpeKoB 3apsHKEHHBIX YACTHUIL IO TOTOBBIM (poTorpadusim» (BBIIOIHAETCSA I0MA).
Tema npoexma

«HeratuBHoe BO3/IEUCTBUE paavaliuy (MOHU3UPYIOLMIUX U3TYyUYE€HHI) Ha KUBbIE OPraHU3MBI U
CIOCOOBI 3aIIMTHI OT HEE»

Crpoenue u 3Bosronus Beesiennoi (S 4)

CocraB ConHeuHoil cuctembl: ConHIle, BOCEMb OOJBIINX TUIAHET (IUIECTh U3 KOTOPBIX UMEIOT
CIyTHUKH), TATh IJIAHET-KapJIMKOB, aCTEPOUJIbl, KOMEThI, METeOopHbIe Tena. dopmupoBaHue
ConHeuHol cucTeMbl. 3eMJIsl U TIJIAHEThI 3¢MHOM TpyIiibl. OOIHOCTh XapaKTEPUCTHK TUIAHET
3eMHOM Tpynmbl. [lnaHeTei-rurantel. COyTHUKA W KOJIbLIA IUIAHET- TMTAHTOB. Mainble Tena
CoHe4HOW CHUCTEMBI: acTepOubl, KOMEThI, MeTeopHbIe Tena. OOpa3oBaHHE XBOCTOB KOMET.
Pagunant. Meteoput. bonua. ComnHile W 3Be3/bl: CloMCTas (30HHAs) CTPYKTypa, MarHUTHOE
none. Mcrounuk sHeprurt CoyHIIA W 3BE€3J — TEIUIO, BBIAEIAEMOE IMPU MPOTEKAHUM B HUX
Helpax TepMmosiaepHbiXx peakuui. Crtaguu spomounu CosHia. ["amaktuku. MetarajgakTHKa.
Tpu BO3MOXKHBIE MOJENM HECTallMOHApHOM Bcenennoil, npennoxenusie A. A. @puaMaHoMm.
DKcnepuMeHTalIbHOE TOATBepkKAeHHE Xa00mom paciupenus: Beenennoil. 3akon Xao06ia.
Temvl npoexkmos

«EcTecTBeHHBIC CITyTHUKH IUIAHET 3€MHON rpynmbl», «ECTeCTBEHHbIE CHYTHUKH IIJIAHET-
TUTaHTOBY

Hrorosoe nosropenue (3 4)



No Kon- Jara
~ |BO IPOBEJICHUS Tema ypoxa
ypoka
4acoB| miaH. | (aKT.
3AKOHBI IBUKEHUS Y1 BBAMMOJEVCTBUSA TEJI (34 4)

1 1 Marepuanbhas Touka. Cucrema orcuera (§ 1)

2 1 Ilepememnienue (§ 2)

3 1 OmnpeneneHue KOOpANHATHI ABMKyIerocs tena (§ 3)

4 1 CKOpOCTh NPSIMOJIMHEHHOTO paBHOMEPHOTO ABMKEHUS (§ 4)

3) 1 [lepemernienue mpu MpsSIMOJIMHEMHOM PaBHOMEPHOM JBUXKEHUU (§
4)

6 1 ['paduiky 3aBHCUMOCTH KHMHEMATHYECKUX BEJIMYUH OT BPEMEHU
pU NPSIMOJIUHEHHOM paBHOMEPHOM JIBMXEHUH (§ 4)

7 1 Cpenuss ckopocTs (§ 5). Cmapmoeas ouaznocmuueckas paboma

8 1 Ananus KOHTPOJIBHON paboTHI. [IpsamonuHeliHOE
pPaBHOYCKOpPEHHOE JABMXeHHE. Y ckopeHue (§ 5)

9 1 CKOpOCTh ~ MPSIMOJIMHEHHOTO  PABHOYCKOPEHHOTO  JIBHIKCHHUSI.
['padux ckopoctu (§ 6)

10 |1 [lepemerienne  mpu  MOPSAMOJIUHEHHOM  PaBHOYCKOPEHHOM
nBikeHuu (§ 7)

11 1 Ilepemernienne Tena npu  OPSMOJUHEHHOM PaBHOYCKOPEHHOM
JIBIDKCHUU 0€3 HauallbHOU ckopocTH (§ 8

12 1 Jlabopamopnas paboma Ne 1 «Hccredosanue pasHoyckopenHo20o
08udCeHUs be3 Ha4aIbHOU CKOPOCUY

13 1 Pemenre pacueTHbIX 3a7a4 Ha OPSIMOJMHENHOE PaBHOYCKOPEHHOE
JIBIDKCHUE

14 1 ['padyiku 3aBHCUMOCTH KHMHEMATHYECKUX BEIWYUH OT BPEMEHU
P NPSIMOJTUHEHHOM PaBHOYCKOPEHHOM JIBUXKEHUU

15 |1 Pemenue rpaduaeckux 3a1a4 Ha IPSAMOJIMHENHOE
PaBHOYCKOPEHHOE JBUKCHUE

16 |1 Konmponvrnas paboma Ne 1 no meme « Kunemamuxay

17 |1 AHan3 KOHTPOJILHOUN paboThl. OTHOCUTEIHLHOCTD IBIKEHUS (§ 9)

18 |1 Wueprmansabie cucteMbl otcueta. [lepssiii 3akoH Herotona (§ 10)

19 |1 Bropoii 3akon HeroToHa
§11)

20 |1 Tpetuit 3akon Hetotona (§ 12)

21 1 CBob6oaHoe nagenue e (§ 13)

22 |1 JIBr>keHue Teiia, OpOIIEHHOTO0 BEpTUKAILHO BBepX. HeBecomMocTh
(§ 14)

23 |1 Jlabopamopnas paboma Ne 2 «Uzmepenue yckopenusi c60600H020
naoeHusLy

24 |1 3aKkoH BceMUpHOTO TAroteHus (§15)

25 |1 Yckopenue cBOOOAHOrO MajeHUs Ha 3eMie U APYTux HeOeCHBIX
tenax (§ 16)

26 |1 [IpssMonuHEeHOE U KPUBOJIMHENHOE JBWKEHHE. [[BHKeHne Tena 1o
OKPY>KHOCTH C IMIOCTOSIHHOM 110 MOJTYJIFO CKOPOCThIO (§17, 18)

27 |1 Peienue 3a1ay o KMHEMAaTHKE HA PABHOMEPHOE JBUYKEHUE TOUKHU

1O OKPY>KHOCTH C MOCTOSIHHOM MO MOAYJIFO CKOPOCTBIO




28 |1 HckyccTBeHHbIE clTyTHUKA 3eMid (§ 19)

29 |1 Nmnynse Tena (§ 20)

30 |1 3akoH coxpaHeHus umnysbea (§ 21)

31 |1 PeaktuBHoe nBmxenue. Pakersr (§21)

32 1 Pemenue 3a1ay Ha peakTUBHOE JBW)XEHHE, HA 3aKOH COXPAaHEHUS
UMITYJIhCA

33 |1 BpIBOJ1 3aKOHA COXpaHEHUS MEXaHW4IeCKOH 2Hepruu (§ 22)

34 11 Konmponvnaa paboma Ne 2 no meme «unamuka. 3axomsl
COXPAaHEeHUsl 8 MEXAHUKE )

IMEXAHUYECKHE KOJIEBAHUS U BOJIHBI. 3BYK (15 4)

35 |1 AHanm3 KOHTpoIbHOM paboThl. KonebatenpHoe npmxenue (§ 23)

36 |1 CpoOomnpie koneOanus. KoneOatenbHple cucTembl. MasTHUK (§
23)

37 |1 Bennuunel, xapakTepu3yronime konebdareabHoe IBrkeHue (§ 24)

38 |1 ["apmonuueckue KOoJICOaHUS (§25). Ilpomesrrcymounas
ouazHocmuueckasn paboma

39 |1 Jlabopamopnaa paboma Ne 3 «Hccredosanue 3agucumocmu
nepuooa u wacmomsl C80O0OHBIX KONEOAHUU MASAMHUKA OM e20
ONIUHDLY

40 |1 3atyxaronue kojaebanus. BeiHyk1eHHbIe KosieOanus (§ 26)

41 Pe3onanc (§27)

42 |1 Pacnpoctpanenue konebanuit B cpene. Bomus (§ 28)

43 |1 Jlnmna BosiHbl. CKOPOCTh pacnpocTpaHeHus BoJH (§ 29)

44 |1 Wcrounnku 3Byka. 3ByKkoBbIie KoneOanus (§ 30)

45 |1 BricoTa, TeMOp 1 rpoMKOCTh 3ByKa (§ 31)

46 |1 Pacnipoctpanenue 3B8yka. 3ByKoBbI€ BOJHBI (§32)

47 |1 OTtpaxenue 3ByKa. 9x0. 3ByKkoBoii pe3oHasc (§ 33)

48 1 Penrenue 3amau Ha MeXaHUYECKHAE KOJI€OAHUA U BOJIHBI

49 (1 Konmponvnas paboma Ne 3 no meme «Mexanuueckue xonebanust u
BOJIHbL. 38YK»

QJEKTPOMATHUTHOE I1OJIE (25 )

50 1 AHanmuM3 KOHTPOJBHOW paboThl. MarHuTHOe TIOJIE H  €ro
rpaduyeckoe nzodpaxenue (§ 34)

51 1 OHOPOIHOE U HEOJHOPOIHOE MarHuTHbIE ToJis (§ 34)

2 |1 HamnpaBnenue Toka W HaIlpaBJICHWE JIMHUKA €r0 MAarHUTHOIO ITOJIS
(§ 35)

53 |1 OOHapykeHue MAarHUTHOTO TMOJs MO €ro JeWCTBUI0O Ha
anexktpuueckuil Tok. [IpaBuiio neBoit pyku (§ 36)

54 1 WNunykuust MarautHoro noJs (§37)

5 |1 Maruutsbiii oToK (§ 38)

56 |1 SBnenue rnekTpoMarauTHON uHAYKIMu (§ 39)

57 1 Jlabopamopnas ~ paboma  Ne 4 «H3yuenue  s6n1eHus
INEKMPOMASHUMHOU UHOYKYUUY

58 |1 Hanpapnenue unaykunonnoro toka. [Ipasumo Jlenma (§ 40)

59 |1 SAsnenune camonnaykimuu (§41)

60 |1 [Tonmyuenne u mepedadya MEPEMEHHOTO HSJIEKTPHUYECKOrO TOKA.

Tpanchopmarop (§ 42)




61 |1 OnekTpoMmarauTHoe noJie (§ 43)

62 |1 DIeKTpOMarHUTHBIEC BOJIHBI (§ 44)

63 1 Konnencartop

64 |1 KonebGarenbupiii  koHTyp.  IlomydeHue  AIeKTpOMAarHUTHBIX
KoJieOanuii (§ 45)

65 1 [TpuHuMnIbl paguocss3u u teneBuaeHus (§ 46)

66 |1 DnexkTpomMarHuTHas npupoja cera (§ 47)

67 |1 [Tpemomiienne  cBera.  DuU3MYECKUH  CMBICI  TIOKa3aTels
npeaomiieHus (§ 48)

68 |1 Hucnepcus ceera. [{peta Texn (§ 49)

69 |1 Crnextpockorn u cnekrporpad (§49)

70 |1 Tunel ontuyeckux crektpos (§ 50)

1 1 Jlabopamopnasa paboma Ne 5 «Habnwodenue cniowrno2o u
JIUHEUYamblX CNeKmMpO8 UCHY CKAHUSLY

712 1 [Tornomenne um ucnmyckanue cBeta aromamu. lIpoucxoxneHue
JUHENYaThIX ciekTpoB (§51)

73 |1 Pemenue 3aa4y Ha 3JEKTPOMArHUTHBIC KOJICOAHMS ¥ BOJIHBI

4 |1 Konmponvnas paboma Ne 4 no meme « nexmpomacHumuoe noiey

1CTPOEHHUE ATOMA U ATOMHOTI'O SAJPA (20 4)

/5 |1 AHaJN3 KOHTPOJIBHOM paboThl. PagnoakTuBHOCTSH (§ 52)

76 |1 Mogaenu atomoB (§ 52)

7|1 PannoakTrBHBIC TPEeBpaIlleHUs aTOMHBIX siep (§ 53)

78 1 DKCIepuMEHTAIbHBIE METO 1Bl MccieoBaHusl yacTHIl (§ 54)

79 |1 Jlabopamopnas paboma Ne 6 «Hzmepenue ecmecmeenHo2o
paouayuoHHo20 ona 003UMempomy»

80 |1 OTKpbITHE POTOHA U HEUTpOHA (§ 55)

81 |1 CoctaB aToMHOTO sifipa. S nepHbie cuibl (§ 56)

82 |1 Oueprus cBs3u. Jlepekt macc (§57)

83 |1 Pemenue 3ama4 Ha n1eeKT Macc U IHEPTHUIO CBSI3U ATOMHBIX SITIEP

84 |1 Jlenenue sinep ypana. [lennas peaxius (§ 58)

85 |1 Jlabopamopnas paboma Ne 7 «H3yuenue oenenus a0pa ypaua no
domoepaghuu mpexosy

86 |1 SAnepusiii  peaktop. IlpeoOpazoBanme BHYTpEHHEH DSHEpPruu
ATOMHBIX SIJIEP B DJICKTPUUECKYIO SHEPTUIo (§ 59)

87 |1 AtomHas sHepretuka (§ 60)

88 |1 buonornyeckoe aeiicreue paguanuu (§61)

89 |1 3aKoH paanoakTuBHOTO pacmnaza (§ 61)

N 11 Tepmosinepnas peakums (§ 62) Jlabopamophnas paboma Ne 8 «
H3yuenue  mpexkos  3apsAdiCEeHHbIX — 4acmuy — NO  20MOBbIM
domoepachusimy (svinoansiemes ooma)

91 11 DneMeHTapHbIe YaCTUIbl. AHTUYACTHUIIBI

92 11 Hmoezcosas ouacnocmuueckasn paboma

93 1 Pemenue 3aga4 Ha AedeKT Macc U SHEPIUIO CBSI3U aTOMHBIX SIJIEP,

Ha 3aKOH paJHOAKTHUBHOI'O pacliaga




94 11 Konmponvnas paboma Ne 5 no meme «Cmpoenue amoma u

amommnoeo s0pa. Mcnonvzosanue snepeun amomHuix s0epy
CTPOEHME M YBOJIIOIIS BCEJIEHHOM (5 u)

% 1 AHanu3  KOHTpoibHOW  pabotel.  CocTaB, CTpoeHHUE U
npoucxoxienue CosHeyHo cuctemMsl (§ 63)

9% |1 bonbmme minanersl CostHeuHOM cuctemsl (§ 64)

97 |1 Masie Tena CosnHeuHoit cuctemsl (§65)

98 |1 Ctpoenne, m3nydeHus u 3Boorus Conama u 38e31 (§ 66)

9 11 Ctpoenue u 3Bomtonus Beenernoii (§ 67)
NTOI'OBOE INOBTOPEHMHE (3 u)

100 |1 3aKOHBI B3aUMOJEHCTBUSA U ABYKECHUS TE

101 |1 MexaHnueckue KojieOaHus U BOJIHBI

102 |1 DJIEKTPOMArHUTHOE MOJIE




