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1. Mnanupyemele pesyabTaTshl 0OCBOCHHS yueOHOro npeavera «Pusnka»

JIMYHOCTHBIMH pe3y/bTaTamMu o0ydeHus ¢pusuke B 7-9 kiaccax SBISIOTCS:

*  chpOpMHUPOBAHHOCTH [O3HABATEIbHBIX HHTEPECOB, HWHTEJUIEKTYyalbHbIX W TBOPUYECKHUX
crocoOHOCTEH yyamuxcs;

e yOEXJIEHHOCTb B BO3MOXXHOCTH IIO3HaHHUSA TPUPOABI, B HEOOXOJMMOCTH Pa3yMHOTO
UCIOJb30BAHUS JOCTHKEHUH HAyKd M TEXHOJIOTMH Ui JajbHEWIIEro pa3BUTHUS YeJIOBEYECKOIo
oOmiecTBa, yBaXKE€HME K TBOpLAM HAyKd M TEXHUKH, OTHOIIEHHE K (U3MKE KaK »3JIEMEHTY
o0111e4enoBeyecKon KyabTyphl;

*  CaMOCTOSTEJILHOCTh B IPUOOPETEHUN HOBBIX 3HAHUN U MPAKTUUYECKUX YMEHMIA;

*  TOTOBHOCTb K BBIOOPY ’KM3HEHHOTO HYTH B COOTBETCTBHHM C COOCTBEHHBIMH HHTEpECaMU U
BO3MOXHOCTSIMU;

e MoTuBanus 0Opa30BaTENbHOW  JEATENBHOCTH  UIKOJBHHUKOB HAa OCHOBE  JIMYHOCTHO
OPHUEHTHUPOBAHHOTO MOAX0/1a;

* ¢opMHUpOBaHHE LIEHHOCTHBIX OTHOUICHWH IpYyr K JAPYry, YUYUTEII0, aBTOpaM OTKPBITUH U
n300peTeHuil, pesynbraTaM 00y4eHusl.

*  MertanpeAMeTHbIMH pe3yJbTaTaMu 00yueHUs pusnke B 7-9 kiaccax SBISIOTCS:



° OBJIaACHHUEC HaBbIKaMH CaMOCTOATCIIbHOT'O HpI/IO6peTeHI/ISI HOBBIX 3HaHHﬁ, opraHu3alnuu yqe6H01>'1
ACATCIBbHOCTH, INIOCTAaHOBKH Heﬂeﬁ, IJIaHUPOBAHHA, CAMOKOHTPOJIA W OLCHKHU PC3YJIbLTATOB cBOCH
ACATCIIBHOCTH, YMCHUSAMU NPCABUACTL BOSMOXKHBIC PC3YJIbTAThI CBOUX HCﬁCTBHﬁ;

° IIOHMMAaHHEC pa3J11/1q1/1171 MCXKAY HCXOIAHBIMU q)aKTaMI/I H TUIIOTE3aMU AJId HX OG'LSICHCHI/ISI,
TCOPCTUYCCKUMU MOJACIKIMU W PCaJIbHBIMU O6’beKTaMI/I, OBJIAICHUC YHHUBCPCAJIbHBIMU y‘-Ie6HbIMI/I
HeﬁCTBHHMH Ha HOpuMCpax THUIIOTE3 IJid 00BACHEHHS H3BECTHBIX q)aKTOB u E)KCHepI/IMeHTaJIBHOf/i
IMPOBCPKHU BBIABUT'ACMBIX TUIIOTEC3, pa3pa60TK1/1 TCOPCTUUICCKUX MO[[CJICFI mpoueccoB Ui SIBJ'IGHI/II;'I;

* ¢opMUpOBaHHE YMEHUH BOCHPUHHMATH, NEpepadaThiBaTh M NPEIbABIATH MHPOPMALUIO B
CIIOBECHOHM, 00pa3sHOW, CHMBOJMYECKOH (opMax, aHAIM3HPOBATh W TepepadaThIBaTh MOTYYCHHYIO
I/IH(i)OpMaIlI/IIO B COOTBCTCTBHMU C IIOCTABJICHHBIMU 3adad4aMH, BBIACIATL OCHOBHOC COACPIKAHUC
IMPOYUTAHHOI'O TCKCTA, HAXOJAUTH B HEM OTBETHI HAa IMMOCTABJICHHBIC BOIIPOCHI U U3JIaraTh €ro,

*  [pUOOpETEeHHE OTbITa CAMOCTOSTEILHOTO TIOWCKA, aHanmm3a W orOopa uWHPOpMAIUU C
HCIIOJIb30BAHHUEM PA3JIMYHBIX HCTOYHHMKOB WM HOBBIX I/IH(l)OpMaIII/IOHHBIX TEXHOJIOTUHU AJIg peliCHuA
II03HAaBaTCJIbHBIX 3a1a4,

*  pa3BHATHE MOHOJIOTHYECKOW W JMAJOTMYECKOW pEdYd, YMEHHs BbIpaXKaTb CBOM MBICIH U
CIIOCOOHOCTH BBICIYIIMBATh COOECEHNKA, TOHUMATh €ro TOYKY 3pEHHUs, IPU3HABATh MPAaBO JAPYroro
YeJI0BEKa Ha UHOE MHEHHUE;

® OCBOCHHEC IIPUCMOB I[eﬁCTBHﬁ B HCCTAHAAPTHBIX CUTyalUAX, OBJIAACHHUEC OJBPUCTUUCCKUMHU
METO/IaMH peLleHus Ipooem;

*  ¢opmupoBaHHE YMEHUW pabOTAaTh B TPYIIE C BHIMOJHEHHEM PA3JTMYHBIX COIUATBHBIX POJICH,
MPEACTABIISITh U OTCTaUBAaTh CBOM B3TJISABI M YOCKICHUS, BECTU JUCKYCCHIO.

IIpexMeTHBIMH pe3yJbTaTaMu 00yueHus Gpusuke B 7-9 kiaccax siBJASIOTCH:

*  (¢opmHupOBaHHE MPEIACTABICHUN O 3aKOHOMEPHOH CBSI3M M IMO3HABAEMOCTH SIBIICHUN TIPUPOJIBI,
00 OOBEKTHBHOCTH HAYYHOTO 3HAHUS; O CHCTEMOOOpa3yIel posu (PU3UKH 7T Pa3BUTHS JIPYrUX
€CTECTBEHHBIX HAyK, TEXHUKHA W TE€XHOJIOTH; HAYy4YHOTO MHUPOBO33PEHUS KAK pe3ysibTaTa NU3y4EHUsS
OCHOB CTPOEHHS MaTepuu U (pyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

* 3HAHMS O NPUPOJE BAXKHEMIIUX (PU3MUECKUX SBICHUN OKPYKAIOIIEr0 MHpa U TMOHUMaHUE
cMbIcTa PU3NYECKUX 3aKOHOB, PACKPBIBAIOIIMX CBSI3b U3YUYE€HHBIX SIBICHUN;

*  (¢opMHUpOBaHHE IEPBOHAYAIBHBIX MPEJICTABICHUH 0 (U3NICCKOH CYITHOCTH SIBICHUI TPUPOJIBI
(MEXaHMYECKHUX, TEIUIOBBIX, AIEKTPOMAarHUTHBIX M KBAaHTOBBIX), BUJIaX MaTepuu (BEIIECTBO H TIOJIE),
JBIDKEHUM Kak CIoco0e CyIIECTBOBAaHHMSI MAaTEepPHH; YCBOCHHE OCHOBHBIX WJACH MEXaHUKH,
aTOMHOMOJICKYJISIPHOTO YYEHHUS O CTPOCHUH BEIIECTBA, JIEMEHTOB AJIEKTPOJAMHAMHUKH M KBaHTOBOM
(GU3WKHU; OBIIAJICHUE TOHSITUHHBIM aIapaToM U CHMBOJIMYECKUM SI3BIKOM (DU3UKH;

*  YMEHHs TOJb30BATHCS METOJaMU HAYYHOTO HCCICIOBAHMS SIBICHHH MPHPOJBI, MPOBOIUTH
HaOJIO/ICHUS, TUIAHUPOBATh M BBHITIOJHATh 3KCIIEPUMEHTHI, 00pabaThIBaTh pPE3yJabTaThl H3MEPCHHH,
MPEJCTaBIATh PE3YJIbTaThl U3MEPEHHI C MOMOINBI0 TaOuul, rpadukoB U (GopMmyia, OOHapYKHUBaTh
3aBHCUMOCTH MEXKIY (DU3HUYECKHMMH BEIMYMHAMH, OOBSCHATH TOJYYCHHBIC PE3YJIbTaThl U JIENIaTh
BBIBO/IbI, OLICHUBATH I'PAHHUIIBI TOTPEITHOCTEH Pe3yJIbTaTOB U3MEPCHUN;

° YMCHHUA INPUMCHATH TCOPECTHYCCKHUC 3HAHUA I10 (I)I/ISI/IKG Ha IIPaKTHUKEC, PCUIATh (1)I/I3I/I‘IGCKI/IG
3a1a4y Ha ITPUMCHCHUEC TMOJTYYCHHBIX 3HaHPII>i;

* yYMEHHS W HaBBIKM TPUMEHSTH IOJYYCHHBIC 3HAHUS Uil OOBSICHEHUS TPUHIIUIIOB JCHCTBUS
BOXHEHUIIMX TEXHUUYECKUX YCTPOUCTB, (pabOThI) MallMH U MEXaHU3MOB, CPEICTB TEPEIBUKCHUS U
CBSI3U, OBITOBBIX MPUOOPOB, MPOMBIIUICHHBIX TEXHOJOTHYECKUX MPOILIECCOB, PEUICHUS MPAKTUYCCKUX
3aad  TOBCEJHEBHOW JKM3HM, oOOecreueHus 0€30MacHOCTH CBOCW JKWU3HHU, PallMOHAIHHOTO
MPUPOJIOTIONIL30BAHUS U OXPaHbl OKPYXKAIOIIEH Cpe/bl; BIUSHHUS TEXHHUUYECKHUX YCTPOMCTB  Ha
OKPY)KaIOIIYIO CPEey;

*  0CO3HAHHE BO3MOXXHBIX IPUYMH TEXHOTCHHBIX M KOJOTHUECKUX KaTacTpod.

* O0CO3HAaHHE HEOOXOJIMMOCTH TPHUMEHEHHS JIOCTHKCHUNW (U3MKM U  TEXHOJIOTHH s
paIMoHAILHOTO IPUPOIOTIOIB30BAHNUS;

° OBJIaACHUC OCHOBaMH 0C30IMaCHOTO  HCIIOJB30BAaHUS E€CTECCTBEHHBIX H HCKYCCTBCHHBIX
QJICKTPUYCCKUX U MArHUTHBIX HOHCﬁ, OJICKTPOMAIrHUTHBIX W 3BYKOBBIX BOJIH, CCTCCTBCHHBIX U
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MCKYCCTBEHHBIX HWOHM3HPYIOIIMX U3Iy4eHUH BO U30eKaHWE WX BPEIHOTO BO3JCHCTBHUS Ha
OKPYXAIOIIYIO CPEY U OPTaHK3M YEJIOBEKa;

*  (dopmupoBaHue yOEKICHHS B 3aKOHOMEPHOW CBSI3M W TIO3HABACMOCTH SIBJICHHI MPHUPOJBI, B
00BEKTUBHOCTH HAyYHOTO 3HAHMSI, B BBICOKOU [IEHHOCTH HAYKH B Pa3BUTHH MAaTEPHUAIBHON U TyXOBHOM
KYJbTYPBI JIFOAEH;

*  pa3BHUTHE TEOPETUYECKOTO MBIIIJICHUS Ha OCHOBE (DOPMHpOBAHWS yYMEHUU YCTaHABIMBATh
(hakThl, pa3nuyaTh MPUYUHBI U CIEACTBHS, CTPOUTH MOJICIH U BBIIBUTATH TUIIOTE3bI, OTBICKUBATH U
(hopMyITHUpOBaTh JOKA3aTEIbCTBA BBIIBUHYTHIX TUIIOTE3, BBIBOJAUTH U3 IKCIIEPUMEHTAIBHBIX (DAKTOB H
TEOPETUUYECKUX MOJieiel (PU3NUECKUE 3aKOHBI;

® Pa3sBUTHC YMCHHA ILIAHUPOBATH B HOBCGI[HGBHOﬁ JKHN3HHU CBOHU IICﬁCTBPI?I C INPUMCHCHUCM
IMOJIYYCHHBIX 3HAaHUH 3aKOHOB MCXaHHKH, DJICKTPOAUHAMUKHU, TCPMOJUHAMUKHA U TCIIJIOBBIX SIBJICHUH C
LENTBI0 COePEIKEHUS 3T0POBBS;

*  (opmupoBaHUE TPEICTABICHUNA O HEPAITMOHATHLHOM HCIIOIB30BAaHUH MPUPOTHBIX PECYPCOB U
OHCPTIHH, 3arpA3HCHUN OKPY)KaIOHIef/'I CpCabl KaK CJICACTBHUC HCCOBCPUICHCTBA MAallIMH U MCXaHU3MOB.

*  KOMMYHHKATHBHBIE YMEHHS: JJOKJIAJIBIBATh O PE3yJAbTaTaX CBOETO MCCIIeIOBAHMUS, YIaCTBOBATH B
JIMCKYCCHH, KPATKO M TOYHO OTBEYATh HA BOIIPOCHI, HCIIOJIH30BAThH CIIPABOYHYIO JINTEPATYPy U APYTHE
WCTOYHHUKH WH(POPMAIINH.

BbinycKHMK Hay4MTcesi: COONIOJAaTh TMpaBWiia OE30MAacHOCTH W OXpaHbl Tpyda Tpu pabote ¢

y4eOHBIM U 1a00paTOPHBIM
000pyI0BaHNEM; IOHUMATh CMBICTT OCHOBHBIX (PH3MUYECKHX TEPMUHOB: (PH3UUECKOE TEJO0, PU3NIECKOE

SIBIICHHE,
¢dbu3nveckas BeTMYMHA, CIUHALIBI H3MEPEHHSI, pACIIO3HABATH MPOOIEMBI, KOTOPBIE MOXXHO PEIIUTh TPH
MOMOIIN (PU3MUYECKMX METOJIOB; AHAIM3HPOBATH OTIENLHBIC STAlbl MPOBEACHUS HCCICIOBAHUNA W
WHTEPIPETHPOBATh PE3yNbTaThl HAOMIOACHWUH ¥ ONBITOB, CTaBUTh ONBITHl TI0 HCCIIEIOBAHHIO
(buznyeckux ABJIeHUN WK (PU3NUIECKUX CBOWCTB Tell Oe3
WCIIOJIb30BaHUS TPSAMBIX H3MEpPEHUi; TpU 3ToM (OPMYIHpPOBaTh MpobaemMy/3aaady y4eOHOTo
SKCIEPUMEHTa; COOUpAaTh YCTAaHOBKY W3 TMPEMAJIOKEHHOTO O0O0OpYAOBAaHUS;, IMPOBOJIUTH OIBIT U
(dbopMynupOBaTh BHIBOJIBI.

[Ipumeuanue. [Ipu npoBeneHuH HccieAOBaHUS (PU3MUECKUX SBICHUN H3MEpUTEIbHbIE MPHOOPHI
WCIOJIL3YIOTCSL JIMIIb KaK JaTYUKU U3MEpeHHs] (QU3NYECKUX BEIMYMH. 3alUCH MOKa3aHUW MPSMBIX
M3MEpEeHUul B 3TOM cilyyae He TpeOyeTcs.

MMOHUMATbh POJIb SKCIIEPUMEHTA B MOJYYSHUU Hay4HOU HH(POPMALIHH;

MIPOBOJIUTH MPSIMbIE U3MEPEHUS GU3NUECKUX BEJIUUMH: BpEMs, paCCTOSIHHE, Macca Tena, 00beM,
CWJIa, TeMIleparypa, aTMoc(epHOe [aBliEeHHE, BIAKHOCTb BO3/yXa, HaNpsDKEHHE, CUIa TOKa,
paavanMoHHBIA (OH (C MCHOJIB30BAHUEM JO3UMETpa); MPHU ATOM BBIOMPATH ONTUMANBHBIN CIIOCOO
M3MEpEeHUs U HCII0JIb30BaTh MPOCTEHIIINE METO bl OLIEHKU MOTPEUTHOCTENH N3MEPEHU.

[Ipumeuanue. Jlrobas yuebHas mporpamma JObKHa oOecneduBaTh OBJAJCHHE MPSIMBIMU
M3MEpPEHUsIMU BCEX MEPEUHCICHHBIX (PU3NYECKHX BETUYMH. IIPOBOJUTH MCCIEI0BAHUE 3aBUCUMOCTEN
(bu3MYECKUX BEJIMYUH C UCTIOJIF30BAHUEM MPSIMBIX H3MEPEHUIA: IPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(buKcHpOBaTh PE3yIbTATHI MOJIYYEHHOM 3aBUCUMOCTH (PH3NYECKUX BETUYHMH B BHJIE TAOIUI U TpauKOB,
JieNlaTh BBIBOJBI MO pe3yabTaTaM HCCIEIOBaHUS; MPOBOJIUTH KOCBEHHBIE H3MEPEHUs] (U3UYECKUX
BEIIMYMH: TPU BBIIOJHEHUH H3MEPEHUNU cOoOUpaTh AKCHEPUMEHTAIbHYI0 YCTaHOBKY, CJeIys
NPE/UIOKEHHOW MHCTPYKIMM, BBIYMCIATH 3HAYEHUWE BEJIUYMHBI M aHAJIW3UPOBATh IOJyYEHHBIE
pe3yabTaThl C Y4eTOM 3aJaHHOM TOYHOCTH UW3MEpPEHUil; aHaJIM3MpOBaTh CHUTYallUH IPAKTHKO-
OpUEHTUPOBAHHOI'O XapaKTepa, y3HaBaTh B HHUX IMPOSBICHHE M3YYEHHBIX (PU3MUECKUX SIBICHUN WIH
3aKOHOMEPHOCTEH W NPUMEHATh HMMEIOIIMECS 3HaHHs ISl UX OOBSICHEHUS; MOHUMATh IHPUHIUIIBI
JeWCTBUS MAIlMH, TPUOOPOB U TEXHUYECKUX YCTPOMUCTB, YCIOBHS HX
0€30I1aCHOTO UCIIOJIB30BaHU B MOBCETHEBHOM KU3HU; NCIIOJIb30BATh MPH BHITIOJIHEHUH yUeOHBIX 3a/1a4

HAyYHO-TIONMYJISIPHYIO JIUTEPATYPY O (PU3UUECKUX
SBJICHUSIX, CIIPABOYHbIE MaTepUallbl, pecypchl IHTepHET.

BbINyCKHHK MOJYYHT BO3MOKHOCTh HAYYHUTBCSI: OCO3HABATh IEHHOCTh HAyYHBIX UCCIIEIOBAHUM,

POJIb PU3MKH B pacUIMpPEHUH TPEACTaBICHUNA 00



OKpYXKAIOILEM MUPE U €€ BKJIaJ B YJIy4YIIEHHE KAayeCTBA JKU3HU; UCIIOJIb30BATh IIPUEMBI ITOCTPOCHUS
¢usnyeckux Mojened, Moucka U (HOPMYIMPOBKM JIOKA3aTEIbCTB BBIIBUHYTHIX THIOTE3 U
TEOPETUYECKUX BBIBOJOB HAa OCHOBE SMITMPHUYECKH YCTAaHOBIEHHBIX (DAKTOB; CpaBHHUBATh TOYHOCTD
M3MEepeHusl (PU3NUECKUX BEITHYUH 110 BETUUYMHE UX OTHOCHTEIBHOM

MOTPEITHOCTH TMPU TPOBEICHUM TMPSMBIX H3MEPEHUM; CaMOCTOSTEIbHO MPOBOJUTH KOCBEHHBIC
U3MEpEHUsT W UCCIeNOBaHUS (DU3MUECKUX BEIUYHMH C HCIIOJB30BAHUEM PA3JIMYHBIX CIIOCOO0B
U3MepeHus: PU3NICCKUX BEIIMYMH, BRIOMPATh CPEICTBA U3MEPECHHS C YI€TOM HEOOXOIUMOM TOYHOCTH
u3MepeHull, OOOCHOBBIBATh BHIOOP CrHoco0a W3MEpeHUs, aJeKBATHOTO TIOCTABIECHHOW 3aaadye,
MPOBOJIUTH OILIEHKY JOCTOBEPHOCTH TIOJIYYEHHBIX pe3ylbTaTOB; BOCIPUHUMATH WH(OpMALIKIO
(U3HYECKOTO COJIEPKAHUS B HAYYHO-TIOMYJISIPHOM JIUTEPAType U CPEIICTBAX MACCOBOM MH(pOpMAIUH,
KPUTHUYECKH OICHUBATh TOJYYCHHYIO WH(GOPMAIMIO, aHAIM3WPYS €€ COJCpKaHWe W JaHHbIE 00
HCTOYHUKE MH(pOpMaLUY;
co31aBaTh COOCTBEHHBIC MHCHMEHHBIC W YCTHBIC COOOIICHHS O (PU3MUYSCKUX SIBICHHUSX HA OCHOBE
HECKOJIbKUX HMCTOYHHKOB HWH(OPMAIUH, CONPOBOXKIATh BBICTYIUICHHUE IPE3CHTAINCH, YUUTHIBAS
OCOOEHHOCTH ayJUTOPHUU CBEPCTHUKOB. MexaHudeckue siBJeHHs BbINYyCKHMK HAy4YUTCH:
pacro3HaBaTh MEXAHHYECKHE SIBJICHHS M OOBSACHATH HAa OCHOBE MMEIONIMXCA 3HAHUM OCHOBHBIC
CBOMCTBA WJIM YCIIOBHSI TPOTEKAHUS ITUX SBIICHUM: PAaBHOMEPHOE W HEPABHOMEPHOE JIBHIXKCHHE,
PaBHOMEpPHOE U PABHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHHUE, OTHOCHUTEIHHOCTh MEXaHHYECKOTO
NBIDKEHUS, CBOOOJHOE TAJCHHE Tell, pPABHOMEPHOE JBWKEHHE TI0O OKPYKHOCTH, WHEPIWS,
B3aMMOJICICTBUE TEJ, PEAKTUBHOE JIBIXKCHHE, TIepeiada JIaBJICHHUs] TBEPJILIMU TeJIaMU, KUIAKOCTSIMHU U
razamu, atMochepHOe JaBlieHHe, TUTaBaHUE TeJl, PABHOBECUE TBEPJBIX TEJ, UMEIOIINX 3aKPETUICHHYIO
OCh BpallleHHS, KoJieOaTeIhbHOE MBIKCHHE, PE30HAHC, BOJHOBOE JBWKEHUE (3BYK); OIMCHIBATh
M3y4YEHHBIE CBOMCTBA TEJI M MEXaHUYECKUE SBJICHHS, HCTIONB3YS (PU3UIECKUE
BEJIMYUHBI: MyTh, IEPEMENICHUE, CKOPOCTh, YCKOPEHHUE, TIEPHO 00paIieHrs, Macca Tena, TIOTHOCTh
BEIIeCTBa, cujia (CHJa TSDKECTH, CHJla YIOPYTOCTH, CHWJIa TPEHUsS), JaBJIEHHWE, HMITYJIbC TeJa,
KHHETHUYECKasi PHEPTrusl, TOTCHIIMAIbHAS YHEPTHsI, MEXaHNYecKasi padoTa, MEXaHWYECKass MOIIHOCTD,
KIIJ] mpu coBepiiennu paboThl ¢ UCMOJB30BAaHUEM MPOCTOTO0 MEXaHU3Ma, CUila TPEHHSI, aMILTUTYa,
MepHoJ U YacToTa KoJieOaHW, JJIMHA BOJIHBI M CKOPOCTh €€ PAacHpOCTPAHEHHUs; MPU ONMUCAHUU
MPaBMWJIBHO TPAaKTOBATh (PM3MUYECKUN CMBICT UCMOJB3YEMbIX BEIUYMH, UX O0O3HAUEHUS U E€IUHHUIIBI
U3MEpeHUus, HaxXOoIUTh (OPMYIbI, CBSA3BIBAIOIIME JaHHYIO (U3MUECKYI0 BEIWYMHY C JPYTUMH
BEJIMYMHAMHU, BBIYUCIATh 3HadeHHE (U3NYECKON BENWYMHBI; aHaJIM3UpOBaTh CBOWMCTBA Tel,
MEXaHUYECKHUE SIBJICHUS U MPOLIECCHI, UCIOJB3YS GU3NUYECKUE
3aKOHBI: 3aKOH COXPAHEHUs 3HEPruH, 3aKOH BCEMHPHOIO TATOTEHHUs, HNPUHLMI CYNEPHO3ULMH CHII
(HaxoxnaeHue paBHojeHcTBYyromel cuibl), I, II u 111 3akonbr HeloTOHA, 3aKOH COXpaHEHHS UMITYJIbCA,
3akoH ['yka, 3akoH [lackains, 3akoH Apxumezaa; Ipyu 3TOM paziiNyaTh CIOBECHYIO POPMYIHPOBKY 3aKOHA
U €r0 MaTeMaTU4eCKOe BhIPAKEHUE; Pa3InyaTh OCHOBHBIEC MPU3HAKH U3yUYEHHBIX (PU3HMUECKUX MOJICIICH:
MarepuaibHas TOUKa,
WMHEepLIHANbHAS CUCTEMA OTCUYETa; pellaTh 3aJauu, UCIOJIb3Ys (PU3HUECKHe 3aKOHBI (3aKOH COXPaHEHHS
SHEPIUHU, 3aKOH BCEMHUPHOIO TATOTEHHUs], NpuHLMI cyneprno3unuu cui, I, II n I 3axkonsr HeroToHa,
3aKOH COXpaHEHHUs HUMITyabca, 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena) u GOpPMYIHbI,
CBsI3bIBAOIINE (PU3UUYECKUE BEIUYUHBI (IIyTh, CKOPOCTh, YCKOPEHHE, Macca Teja, MJIOTHOCTh BEIeCTBa,
cuia, JaBJICHHE, UMIYJIbC Tela, KUHETUYECKas SHEprus, MOTEHUUaJIbHAs SHEPIUsl, MEXaHU4YecKas
pabora, mexanuueckas MomHocTh, KIIJ[ mpocroro wmexaHusma, cCuia TPEHUS CKOJBXKEHUS,
KO3 (GUIIMEHT TpeHUs, aMIUIUTy[da, MEePUOJ U YacToTa KoJeOaHWM, AJTMHA BOJHBI U CKOPOCTH €€
pachpoCTpaHEHHs): Ha OCHOBE aHalIM3a YCIOBHS 3a/laddl 3alHChIBATh KPAaTKOE YCIOBUE, BBIACTSATH
(busznuecKkrue BEIMYUHBI, 3aKOHBI U (HOPMYIBI, HEOOXOTUMBIE IS €€ PEelIeHHs], TPOBOJUTh PacueThl U
OIICHUBATh PEALHOCTh MOJIYYEHHOTO 3HAYeHHSI (PU3NUECKON BETHUMHBI.
BpInyCKHUK NMOJYYUT BO3MOKHOCTh HAYYHUThCS: UCIIOJIb30BATh 3HAHUS O MEXaHUYECKUX SIBJICHUSAX
B MMOBCEHEBHOM JKM3HU JIJIs 0OecrieueHus: 6e301macHOCTH pH 00pallieHny ¢ Ipudopamu 1
TEXHUYECKUMU YCTPOUCTBAMH, JJISi COXPaHEHUS 3I0POBBS U COOIIOICHISI HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOIICH cpesie; MPUBOAUTH IPUMEPHI MPAKTHIECKOTO UCTIONB30BaHUS (PU3NUECKUX
3HAHWUI O MEXaHUYECKUX SIBJICHUSIX U PU3NYECKUX 3aKOHAX; MIpUMEPBI UCIOJIb30BAHUS
BO300OHOBIISIEMBIX HMCTOYHUKOB JHEPTUHU; SKOJOTUUECKHUX MOCIEACTBUM HCCIIeIOBAaHUS
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KOCMHYECKOTO MPOCTPAHCTB; PA3INYaTh T'PAHULIBI IPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, IOHUMATh
BCeoOIIMi XapakTep

(byHaMEHTAJIbHBIX 3aKOHOB (3aKOH COXPaHEHUSI MEXaHHUECKOH SHEPTUH, 3aKOH COXPAaHEHHS HMITYJIbCa,
3aKOH BCEMHUPHOTO TATOTEHHSI) M OTPAaHMYCHHOCTDH UCIIOIb30BaHMs YAaCTHBIX 3aKOHOB
(3axon 'yka, ApxumMena u Ap.); HAXOAUTh aJICKBATHYIO MPEATIOXKEHHOHN 3a/1aue GU3NIECKYI0 MOJEIb,
paspemarb mpoOJeMy Kak Ha OCHOBE HMMEIOUIMXCS 3HAHUKW 1O MEXaHWKE C HCIOJIb30BaHUEM
MaTeMaTHYeCKOTO arapara, Tak ¥ IMPH MOMOIIN METO/IOB OI[CHKH.

TenJioBble AABIeHUs BbIMyCKHUK

HAYYHTCHA:

pacro3HaBaTh TEIJIOBBIC SIBIICHUS  OOBACHATH Ha 0a3¢ MMEIOIINXCSl 3SHAHUH OCHOBHBIE CBOWCTBA WU
YCTIOBHSI TPOTEKAHUS OTHX sBICHWA: Iuddy3us, H3MEHeHHe oO0beMa TeJl TpPU HarpeBaHUU
(oxnaxkneHun), OOJbIIAST CKUMAEMOCTh Ta30B, Mayas CXKHUMAEMOCTh JKHJIKOCTEH W TBEPIBIX TEIl;
TEIUIOBOE PaBHOBECHE, HCMIAPEHUE, KOHJICHCALUS, IIJIaBIICHHE, KPUCTAIUIH3AINsS, KUTICHNE, BIaKHOCTh
BO3/lyXa, pa3IMYHBIE CHOCOOBI TeIlonepeaadyd (TeIUIONPOBOAHOCTD, KOHBEKIHUS, H3IIy4CHHE),
arperaTHbIE COCTOSTHHSI BEIIECTBA, MOTJIONICHNE SHEPTUH MPH UCTIAPEHUU KUJIKOCTH ¥ BBIJICTICHUE €
NIpU KOHJICHCALMHU Tapa, 3aBHCUMOCTh TEMIIEpaTyphl KUTICHHS OT JIABJICHUS; OMHCHIBATh M3y4ECHHEIC
CBOWMCTBA TEN M TEIUIOBHIC SIBJICHHS, HCIONB3Ys (U3NYECKHE BEIMYUHBI: KOJWYECTBO TEIUIOTHI,
BHYTPEHHSISI SHEPT S, TEMIIEpaTypa, yelbHas TEIIOEMKOCTh BEIIECTBA, yeIbHas TEIUIOTA TUIABJICHUS,
yIenbHas TeIUI0Ta MapooOpa30BaHus, YACIbHAS TETUIOTa CTOPAHUS TOTUINBA, KOA(PGHUIIHMEHT TOJIE3HOTO
JEWCTBUSL TEIJIOBOTO BUTATEINS; TPU ONHCAHUHM TPABHIBHO TPAKTOBATh (PH3UYECKUH CMBICH
WCTIOJIb3yEMBIX BEJIMUNH, UX 0003HAUCHHSI ¥ €IMHUIIBI U3MEPEHUS, HAXOAUTh (POPMYJIBI, CBSI3BIBAIOIINE
JaHHYIO (U3NYECKYI0 BEIHYMHY C JAPYrUMH BEIUYMHAMH, BBIYHCISTH 3HAUYCHUE (U3NIECKOM
BEJIMYUHBI; aHAIM3UPOBATh CBOWCTBA TEJ, TEIJIOBHIC SIBJICHHUS M IPOIECCHI, MCIONB3Ys OCHOBHEIC
MIOJIOKECHHS

ATOMHO-MOJICKYJIAPHOTO Y4YCHHA O CTPOCHHMU BCIHICCTBA M 3aKOH COXPaHCHHUA JSHEPruv; pasjinvyarb
OCHOBHBIC ITPU3HAKH N3YUCHHBIX (bHSI/I‘—IGCKI/IX MO)IeJ'IeI\/’I CTpOCHUA I'a30B, )KHJIKOCTGI;'I n

TBEPJBIX TEIT; MPUBOJUTH MIPUMEPHI MTPAKTUYECKOTO UCIIOIH30BaHUS (PH3UIECKUX 3HAHHUIA O TETUIOBBIX
SIBIICHUSIX; pPEIIaTh 3aJlaud, WCIOJB3Ys 3aKOH COXPAaHEHHs DSHEPrHMH B TEIUIOBBIX IIpoleccax M
hopmyIsI,

CBSI3bIBAIOIINE (PU3MUYECKHE BETHMYUHBI (KOJIMYECTBO TEIUIOTHI, TEMIIEPATYypa, yACTbHAS TETIOEMKOCTh

BEIIECTBA, YyACTbHAS TEIUIOTA IUIABIICHHS, yIelbHAs TEIJIoTa MmapooOpa3oBaHUs, yIeNbHas TEIUIoTa

CrOpaHus TOIUIMBA, KOA((OUIIMECHT MOJIE3HOTO JIEWCTBUS TEIUIOBOTO JIBUTATENs): HA OCHOBE aHaM3a

YCIIOBHSI 33]1a4¥ 3aIHChIBATH KPATKOE YCIOBUE, BBIIEIATH PU3NUECKUE BETMUUHBI, 3aKOHBI ¥ (DOPMYIIHI,

HEOO0XOAUMBIC JIJISl €€ PELICHHS, IIPOBOUTH PACYEThI U OIEHUBATH PEATBHOCTD MOJyYCHHOTO 3HAUCHHSI

¢bu3nveckoil BeMUYMHbL. BHINYCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCSI:

WCIOJb30BaTh 3HAHWS O TEIUIOBBIX SBJICHUSX B TOBCEJHCBHON JKM3HU ISl OOECIeUYeHUs
0€30IMacHOCTH TpHU OOpalieHHH ¢ NMPHOOpAMH M TEXHHYECKHMMH YCTPOMCTBAMH, IS COXPaHCHHS
3I0POBBSI U COOJIOZCHUST HOPM DKOJIOTHYECKOTO TMOBEICHHSI B OKpYXKAIOIIEH cpesie; MPUBOIUTH
MPUMEpPBl 3KOJOTMYECKHX IOCIEJACTBUNA Pa0OThl JBHraTeNeii BHYTPEHHETO CrOpaHWsl, TEIUIOBBIX M
THJIPOAJICKTPOCTAHIIMHN; PA3JIn4aTh TPaHUIBl MPUMEHUMOCTH (U3NYECKUX 3aKOHOB, IMOHHMATh
BCeOOIIHI XapakTep

q)YHI[aMCHTaJ'IbHBIX (1)I/I3I/I‘IGCKI/IX 3aKOHOB (SaKOH COXpPaHCHUA SHCPIrUuU B TCIIIOBBIX HpOHCCC&X) n
OTPaHUYCHHOCTD HCIIOJIb30BAHUA YACTHBIX 3dKOHOB; HAaXOJUTH aJICKBATHYIO HpeHHOH(eHHOﬁ 3aJ1a4c
(1)H3I/ILICCKYIO MO/JCJIb, pa3spelIaTb HpO6J’I€My KaK Ha OCHOBE MMEIOIIUXCS 3HAHUM O TEIJIOBBIX SIBICHUIX
C UCTIOJIb30BAHUEM MAaTEMAaTUUYCCKOI'O aIlrapara, Tak 1 Ipyu oMoy METOJ0B OLICHKH. BHGKTPH‘IGCKI/IE
U MAarHUTHbIC SABJICHUSA BBIHYCKHI/IK HAYIUTCH:

PpacCnio3HaBaTh SJICKTPOMArHUTHBIC ABJICHUSA U OOBSICHATH HA OCHOBE HMEIOIIUXCS 3HAaHUM OCHOBHBIC
CBOMCTBA HIIM yCJI0BUA MPOTCKAHUA 3THUX SIBJICHUH: QJICKTpU3alusA TeEI, B3aHMOJICHCTBHUE 3apsAa0B,
SHGKTpI/ILIeCKI/Iﬁ TOK U €r0 JICUCTBUS (TCHHOBOC, XUMHNUYCCKOC, MaFHI/ITHOC), B3aHMMOJCHCTBHE MAar"duToOB,
QJICKTPOMArHuTHAA MHAYKIWS, JIENCTBHE MarHUTHOTO T0JIS Ha MMPOBOAHUK C TOKOM U Ha IBUKYIIYIOCA
3apsAKCHHYIO YacTuly, JIelcTBUE QJICKTPUYCCKOTO ITOJIA Ha 3aps’KCHHYIO YaCTHUIY, DJICKTPOMAIrHUTHBIC
BOJIHBI, HpﬂMOJ’IHHCﬁHOC pacnpoCTpaHCHUC CBCTA, OTPAKCHUC U ITPCIIOMIJICHUC CBETA, JUCIICPCHUA CBCTA.
COCTaBJIATh CXCMBI JJICKTPUICCKUX LIeIell ¢ mociieJ0BaTelIbHBIM U napaJiyiCJIbHbIM COCIMHCHHUEM



SJIEMEHTOB, pa3jinyasl yCIOBHbIE OOO3HAYCHMS HJIEMEHTOB AJIEKTPUUYECKHX Lieneil (MCTOYHMK TOKa,
KJII0Y, PE3UCTOP, PEOCTAT, JaMIIOYKa, AMIIEPMETP, BOJIBTMETP).

MCII0JIb30BATh ONITHYECKUE CXEMBI JUISI IIOCTPOSHUS H300paKeHUH B TUIOCKOM 3epKalie U

COGI/IpaIOH_Ieﬁ JIMH3C. ONMUCBIBATH U3YYCHHBIC CBOMCTBA TEII U OJICKTPOMArHUTHBIC ABJICHUS, NUCIIOJIb3Y
(1)I/I3I/I‘ICCKI/IC BCJIIMYHHBI: BHeKTpI/I‘-IeCKI/If/'I 3apsa[, CHJIa TOKa, OJCKTPHUYCCKOC HAIPSAKCHUC,
QJICKTPUYCCKOC COIIPOTUBJICHUC, YACJIBbHOC COIIPOTUBJICHUC BCIUICCTBA, pa60Ta SJICKTPUYCCKOTO 1I0JIA,
MOIIHOCTH TOKa, q)OKYCHOC PacCTOAHNUEC U ONTUYCCKAA CHUJIa IMH3bI, CKOPOCTb 3JICKTPOMAIHUTHBIX BOJIH,
JUJIMHA BOJIHBI X 4aCTOTa CBCTA; MIPU ONMMCAHHUU BEPHO TPAKTOBATH (bPISI/I‘ICCKI/Iﬁ CMBICJI UCIIOJIb3YCMbIX
BCIMYWH, HUX 00O3HaYCHUA U CANHUIBI U3MCPCHHA, HAXOAWUTH (1)0pMy.HI>I, CBA3BIBAIOIIUC NAaHHYIO
(1)I/I3I/IqCCKy10 BCJIMYMHY C APYTMMH BCIMYMHAMHU. aHAJIU3UPOBATH CBOMCTBA TCJI, SJICKTPOMArHUTHBIC
SABJICHHA U MPOLCCChI, UCITOJIB3Ys (I)I/IBI/ILIGCKI/IG

3aKOHBI: 3aKOH COXpPaHEHMsI JJIEKTPUYECKOro 3apsia, 3akoH Oma Uil y4yacTKa LEeNH, 3aKOH
JxoynsaJleHna, 3aKk0OH NPSAMOJUHENHOTO PACIpPOCTPAHEHUS] CBETA, 3aKOH OTPAKEHUS CBETA, 3aKOH
MPEJIOMJICHHUSI CBETA; MPH 3TOM Pa3JIM4aTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U €r0 MaTeMaTHUECKOe
BBIpa)KEHUE.

MPUBOJIUTH MPUMEPHI MPAKTUUECKOTO MCIOIb30BaHUSI PU3NUECKUX 3HAHUMN O AIEKTPOMarHUTHBIX
SBJIICHUSAX peLIaTh 3a/layM, MCMONb3yd (u3ndeckue 3aKoHbl (3akoH Oma I ydacTKa ILIeNH, 3aKOH
JxoynsaJleHna, 3ak0OH NPSIMOJMHENHOTO PAaCIpPOCTPAHEHHS] CBETA, 3aKOH OTPAXKEHUS CBETa, 3aKOH
MIpeIOMIIEHHUs CBeTa) U (GOpPMYJIbl, CBA3bIBAIONINE (PU3NUECKHE BETUUYMHBI (CUJIa TOKA, SIEKTPUUYECKOE
HalpsDKeHHUEe, DIIEKTPUYECKOE CONPOTHUBIIEHUE, YIEIbHOE CONPOTHUBIEHHE BEILIeCTBa, padora
AIIEKTPUYECKOTO TMOJIs,, MOIIIHOCTh TOKA, (DOKYCHOE PAacCTOSIHME U ONTHUYECKas CHJa JHUH3bI, CKOPOCTh
AIIEKTPOMArHUTHBIX BOJH, JJMHA BOJIHBI M 4YacTOTa CBeTa, (OpPMyJbl pacyeTa 3IIEKTPUUYECKOTrO
COMPOTHUBIICHUS TPHU TOCIEIOBATEIbHOM U MapaljIeIbHOM COEAMHEHWH IPOBOJHHKOB): HAa OCHOBE
aHaJlM3a yCJIOBUS 3a/1a4M 3alMChIBaTh KPAaTKOE YCIOBUE, BHIIACNATh (PU3NYECKHE BETUYMHBI, 3aKOHbBI U
(dhopMyIibl, HEOOXOUMBIE JIIsl €€ PEIIeHUs], IPOBOIUThH PACU€Thl U OIICHUBATh PEATbHOCTD MOJIYYEHHOIO
3HaueHUs GU3NYECKON BETNUHHBI. BHINYCKHUK MOJTYYUT BO3MOKHOCTh HAYYUTHCS:

HCI0JIb30BaTh 3HAHUS 00 AJIEKTPOMArHUTHBIX SBJICHUSAX B MOBCEIHEBHOM KU3HU JJIs1 0OecTIeUeHUs
0€30MacHOCTH TpU OOpallleHUH ¢ MpUOOpaMH M TEXHUYECKUMHU YCTPOICTBaMH, IJIsi COXpPaHEHHS
3I0pOBbSI U COOJIIOJIEHUSI HOPM DKOJIOTUYECKOTO TOBEICHHUS B OKpYXKalolleil cpene; MpUBOIUTH
MpUMEPbl BIMSHUS 3JCKTPOMAarHUTHBIX H3JIyYEHUH Ha KUBbIE€ OPraHU3Mbl; pa3iuyaTh TPaHUIIBI
MPUMEHUMOCTH (DU3MYECKUX 3aKOHOB, NMOHUMAaTh BceoOLIUi xapakTep (hyHIaMEHTAJIbHBIX 3aKOHOB
(3aKOH COXpaHEHHUA 3JEKTPUYECKOTO 3apsia) U OTPAaHHMUYEHHOCTb HCIIOJIb30BAHMSI YACTHBIX 3aKOHOB
(3akon Oma s yyacTka uenu, 3akoH JDxoyns-JIeHua u ap.); UCHOJIB30BaTh MPUEMBI MOCTPOCHUS
¢busznueckux Mojened, Moucka U  (GOPMYIMPOBKH JIOKA3aTENbCTB BBIABUHYTHIX THUIIOTE3 U
TEOPETUYECKUX BHIBOJIOB HAa OCHOBE SMIIMPHUYECKU YCTAHOBJICHHBIX (DAKTOB; HaXOIUTh a/IeKBAaTHYIO
MpeII0KEeHHOM 3a71a4e (PU3NUECKyI0 MOJIeNb, pa3peliaTh IpodieMy Kak Ha OCHOBE UMEIOIUXCS 3HAHUN
00 3JIEKTPOMArHUTHBIX SIBJICHUSAX C UCIOJb30BAaHUEM MaTEMaTHUUYECKOTO armapara, Tak U Ipu MOMOIIN
METO/IOB OILICHKH.

KBanToBble siBjIeHNs1 BpimyckHUK

HAYYHTCH:

pacro3HaBaTh KBAHTOBBIE SIBJICHUS U OOBACHATh HA OCHOBE UMEIOILIUXCS 3HAHUN OCHOBHBIE CBOICTBA
WIN YCJIOBHUS IPOTEKAHUS 3TUX SBJICHUIN: €CTECTBEHHAs! U UICKYCCTBEHHAs! PaMOAKTUBHOCTb, O-, - U Y-
U3IY4YEHUs, BO3HUKHOBEHHME JIMHEHUYATOro CIEKTpa U3JIy4E€HUS aToMa; OINMChIBATH H3YyYCHHbIE
KBAHTOBBIE SIBJICHUS, MCIOJIb3Ys (pU3MUECKHE BEIMUUHBI: MAaCCOBOE YUCIIO, 3apsI0BOE YUCIIO, TIEPUOT
MoJIypacrnasia, 3Heprust (OTOHOB; MpPU OMMCAHMM MPABWIBHO TPAKTOBaTh (U3UYECKUN CMBICT
UCIOJIb3yEMbIX BEJMUUH, UX 0003HAYCHUS U €MHUIBI U3MEPEHUS; HAX0AUTh (POPMYJIbI, CBA3BIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYrMMHM BEJIHYMHAMH, BBIYMCIATH 3HaueHUE (U3NYECKOMH
BEJIMYUHBI; aHAJIM3UPOBATh KBAHTOBBIE SIBJIECHUS, UCIIONb3Ys (PU3NUECKHE 3aKOHBI M TOCTYNAThI: 3aKOH
COXPAHEHUs SHEPTUH, 3aKOH COXPaHEHMSI DJIEKTPUUECKOT0 3apsi/ia, 3aKOH COXPAaHEHHsI MacCOBOTO YNCIIA,
3aKOHOMEPHOCTH M3JIy4€HHsS M IIOTJIOLIEHUS CBETa aTOMOM, IIPH 3TOM pa3jin4aTh CJIOBECHYIO
(GopMyIHpPOBKY 3aKOHa M €ro MaTeMaTH4YeCKOe BBIPAKEHUE; pa3uyaTb OCHOBHBIE IPH3HAKH
IUTAHEeTaApHOU MOJIENIN aTOMa, HYKJIOHHOM MOJIeNIM aTOMHOTO $/Jpa; IPUBOIUTH IPUMEPHI TPOSIBICHUS B
IIPUPOJIE U IPAKTHUECKOTO MCIOIb30BaHUS PaAMOaKTUBHOCTH,



SIEPHBIX U TEPMOSIIEPHBIX PEAKLUN, CIIEKTPAJIBLHOTO aHAIN3a. BhIMyCKHHUK

MOJIYYUT BO3MOKHOCTh HAYYUThCH:

WCIOJBb30BaTh TOJYYEHHBIC 3HAHUS B TOBCEJHEBHOW XM3HHU IPH OOpamleHHH ¢ Mpudopamu U
TEXHUYECKUMU YCTPOUCTBAMH (CUETUYMK MOHU3UPYIOIIUX YACTHL], T03UMETP), ISl COXpPAHEHUS
3JI0pOBbS U COOJIIOJCHUS HOPM 3KOJOIMYECKOTO OBEICHUS B OKPYKAIOIIEH Cpesie; COOTHOCUTD

SHEPTHUIO CBS3H aTOMHBIX Aep C 1ePEKTOM Macchl,

IIPUBOJUTH IIPUMEPBI BIUSAHUS PAAUOAKTUBHBIX U3JIY4CHUM HA )KMBbIE OpPraHU3MBbl; IOHUMATh
IIPUHLKII JEUCTBUS TO3UMETPA U PA3IM4aTh YCIOBHS €r0 UCIOJIb30BAaHUSA; [IOHUMATh 3KOJOTHYECKHE
po0OJsieMbl, BOSHHUKAIOIINE TPU HCIOJIb30BaHUHM aTOMHBIX AJIEKTPOCTAHIMHN, W IyTH PEIICHHS 3THUX
po0JIeM, MePCIEeKTUBBI UCTIOIb30BAaHMS YIIPABIIEMOTO TEPMOSIIEPHOTO CHHTE3A.

JJieMeHTbl acTPOHOMUM BbINycKHHMK HayuMTcesl: yKas3blBaTh Has3BaHUs I1aHeT CoJIHEUHOUN
CUCTEMBI; Pa3JInyaTh OCHOBHbIEC IPU3HAKU CYTOYHOTO
BpallleHUs 3Be3AHOro Heba, nBwxkeHus Jlynol, CoiHIa U IUIAHET OTHOCUTENIBHO 3BE3J;
MMOHUMATh Pa3IMUUs MEXIY TeTUOLIEHTPUUECKON U T€OLEHTPUUECKON cucTeMaMu MUpa;
BbInyCKHHUK MOJyYUT BO3MOKHOCTD HAYUMThCS:
yKa3bIBaTh OOIIME CBOMCTBA M OTJIMYMS IJIAHET 3€MHOM IPYyNIbl U IUIAHET-TUTAHTOB; MAaJIbIX TEJ
ConHeuyHOM cucTeMbl M OOJBIINX IUIAHET; MOJIb30BaThCA KapTOil 3BE3AHOr0 Heba Mpu HAOIIOAEHUSIX
3BE3/IHOr0 He0a; pa3anyaTh OCHOBHBIE XapaKTEPUCTUKY 3Be3]1 (pa3Mep, LIBET, TEMIIEPATYPA) COOTHOCUTD
L[BET
3B€3[lbI C €€ TeMIeparypoil; pas3nuyarh THUIOTE3bl O
npoucxoxaeHnu Conneunont cuctemsl. Pazgen 11

2. Conepxkanmne yueOHOro npeamera «@usuka»
Ha YPOBHE OCHOBHOI'0 0011ero 00pa3zoBaHus

7 kaacce
(70 gacos, 2 yaca B HEJIETIO)

I. BBeaenue (5 4)

[Ipenmer u Metonapl (GU3WMKU. DKCIEPUMEHTAIBHBIA METOJ W3y4YeHHUs Npupoiabl. M3mepeHue
¢usnveckux BenuuuH. llorpemHocts u3MepeHus. OOoOIIeHHE pe3ylIbTaTOB AKCIIEPHUMEHTA.
HaOnroenne mpocTelmux sIBICHUH W TPOIIECCOB MPHPOJBI C TIOMOIIBIO OPraHOB YYBCTB (3peHUS,
ciyxa, ocs3aHus). lcrmonb3oBaHME MPOCTEHIIMX M3MEPUTEIBHBIX MpHOOpoB. CxeMaTHUecKoe
n300pakeHUe OTBITOB. MeTO bl MOJTy4YeHUs 3HAHH B (pu3uke. DU3NKa 1 TEXHUKA.

dpoHTanpHas JabopaTopHas padora.

1.Omnpenenenue LeHbI JeICHUS U3MEPUTEILHOTO MPUOOpa.

I1. IlepBoHayaJIbHbIE CBeIEHHSI O CTPOEHNH BelecTBa. (6 yacoB.)

['mnore3a O JOUCKpeTHOM CTpoeHHMH BemlecTBa. Monekynabl. HenpepbIBHOCTP M XaOTHYHOCTH
nBUKeHHs yacTul Beuiecta. Juddysus. bpoynosckoe nemxenne. Moaenu rasa, >KUKOCTH U TBEPJOTO
Tena. B3aumopeiicTBue yacTull BewlecTBa. B3auMHOe NpUTSDKEHHE M OTTAJIKMBAHHUE MOJIEKYd. Tpu
COCTOSIHHS BEIIECTBA.

O®ponTanbHasa 1aboparopHas pabota. 2.13mepenue

pa3sMepoB MAJIBIX TEIN.

II1. BzanmoneiictBue TeJ. (23 yac.)

Mexanuueckoe BHKeHHE. PaBHOMepHOE U HE paBHOMEpHOE ABmxkeHue. Ckopocts. Pacuer mytu u
BpemMeHH ABwkeHHs. Tpaekropusa. lIpsamonuneriHoe nuxkenue. BizaummopnerictBue ten. Huepuws.
Macca. IlnotHocTs. 3Mepenue macchl Tena Ha Becax. Pacuer macchl U 00beMa MO €ro MIOTHOCTH.
Cuna. Cunbl B IpUpoJe: TATOTEHUS, TSXKECTH, TPEeHHUs, ypyroctu. 3akoH ['yka. Bec Tena. CBsizb MeXIY
CUJION TsKecTu U Maccoi Tena. lunamometp. CroxeHue IByX CUJl, HAIIPABJICHHBIX M0 OAHOU MPSIMOIA.
Tpenue. Ynpyras nepopmanus.



@ponmanvusle 1ad0pamopHvle padbomul.

3.M3MepeHune Macchl Tella Ha PhIYaKHBIX BECax.

4. 3mepenue oObeMa Tena.

5.0mnpeneneHue MIOTHOCTH TBEPAOIO BELIECTBA.

6.I'pagynpoBanue MpyXKUHbI U U3MEPEHHUE CUIJI TUHAMOMETPOM.

IV [laBjieHue TBepabIX TeJl, sKHAKOCTEH 1 ra3os. (21 yac)

Hasnenne. OmnbiT Toppuuemmun. bapomerp-anepoun. ATmochepHOe IaBlieHHE Ha pa3IMYHBIX
BbicoTax. 3akoH Ilackansa. CrocoObl yBenmu4eHMs U yMEHbIIEHUs AaBiieHus. JlaBineHue rasa. Bec
Bo3myxa. BozmymiHas obosouka. VM3mepenue atmocdepHoro paBieHus. Manometpsl. [loprraeBoit
JKUJIKOCTHBIN Hacoc. llepemaua pnaBieHHMS TBEPIAbIMHM TEIaMHU, XKUIKOCTSAMH, razamu. JleiictBue
AKUJKOCTU U Ta3a Ha NOIPYKEHHOE B HUX Teno. Pacder naBineHus )UAKOCTH HA JIHO U CTEHKU COCYJa.
CooOmraromue cocyapl. Apxumenona cuna. [ 'uapasmmueckuit npecc. [InaBanue ten. [linaBanue cynos.
Bo3znyxomiaBanue.

®dponTaNbHAS TabopaTopHas paboTa.

7.0mnpeneneHye BbITAIKUBAIOUICH CUITBI, AEWCTBYIOIIEH Ha MOTPY)KEHHOE B KHUJIKOCTh TEJIO.

8.BrisicHeHue yclIoBUM TIaBaHUS TeJa B )KUIKOCTH.

V. Pa6ora u momHoCTh. JHeprus. (16 yacos.)

Pabora. MomHocts. Oneprus.  Kunernueckass sHeprus. lloTeninuanbHas bsHeprus. 3akoH
COXpaHeHus1 MexaHndeckoil suepruu. [Ipocteie Mexanusmebl. KIIJ] mexanusmoB. Peruar. PaBHOBecue
CHWJI Ha pblyare. MoMeHT cuiibl. Pbiuaru B TexHuke, ObITy U nipupojie. [lpuMenenue 3akoHa paBHOBECHS
ppiuara k 6;0Ky. PaBeHCTBO palOT mpu MCHOJB30BAHUU MPOCTHIX MEXAHU3MOB. «30JI0TOE MPABUIO»
MEXaHUKH.

dpoHTanpHas JabopaTopHas padboTa.

9.BpIsicHEHNE yCTIOBHS pABHOBECHS phlyara.

10.0npenenenune KIIJI mpu nogbeme 1o HaKIIOHHOW TIOCKOCTH.

8 kuacce (70 wacos, 2 yaca B Henenio) 1. TenuioBble siBjieHus (24 yaca)

Buyrpennsis sHeprusi. TemsoBoe nBwkeHme. Temmepartypa. Temomnepenada. HeoOGpatumocTtsb
nporecca remmonepenadu. CBsi3b TEMIEPATYPhl BEIIECTBA C XAOTHYECKUM JBMIKEHUEM €ro YacTHL.
CriocoObl M3MEHEHUs BHYTpeHHEH 3Hepruu. TemronpoBoaHOCTh. KoanyecTBO TEmOTHL. Y aenbHas
termoeMKocTh. KonBekums. M3mydeHue. 3aKOH COXpaHEHHMS SHEPIMM B TEIUIOBBIX IPOLIECCAX.
[InaBnenue u KpucTaUIM3aLMs. YelbHas TeIuioTa miasieHus. ['paduk miaBneHus U OTBEpIeBaHUS.
[IpeoOpa3oBanue HSHEpPruuM MpPH H3MEHEHHUSX arperaTHOro COCTOSHMS BellecTBa. lcmapenue u
KOHJeHcalus. Y7enbHas TeIuloTa mapooOpa3oBaHus M KoHJeHcauuu. Pabora mapa u raza mpu
pacuupenuu. Kunenue xuakoctu. BrnaxHocTe Bo3ayxa. TemoBble ABUrarenu. DHEprus TOIUIMBA.
VY nenbHas TENIOTA CrOPAaHHUSL.

Arperatnbie coctosiHus. [IpeoOpasoBanue sHeprum B TemwioBeiX nBurareisx. KIIJ[ temmoBoro
JBUTATES.

dpoHTanbHas JabopaTopHas padboTa.

2.CpaBHEHHE KOJIMYECTB TEIJIOTHI IPU CMEILMBAHUM BOJbl PAa3HOM TEMIIEpaTyphbl.

3.M3MepeHnue yenbHON TEII0EMKOCTH TBEPJOTO Tea.

I1. DulekTpHYecKne sIBJEHHUS M 3JIEKTPOMArHUTHBIE siBJIeHus (344aca)

DnekTpusaius Tel. DIeKTpuYecKuid 3apsai. B3aumoneiictBue 3apsanoB. /IBa BUaa 3JIE€KTPUUYECKOTO
3apsana. JJuCKpeTHOCTh 3JIEKTPUUYECKOTO 3apsaa. DIEKTPOH. 3aKOH COXPAaHEHUS IIEKTPUUECKOTO 3apsi/ia.
Onexkrpuueckoe moje. nekrpockon. CrpoeHue atoMoB. OObSCHEHHE SJIEKTPUUYECKUX SBICHHH.
[IpoBOAHMKN M HENMPOBOJHUKH 3JIEKTpUUYECTBA. J[eMCTBUE AIEKTPUUECKOTO MOJIs HA JIEKTPUUYECKHE
3apsbl.

[TocTosiHHBIN dnekTpudeckuii TOK. VCTOYHMKHM 3nekTpudeckoro Toka. Hocutenu cBOOOAHBIX
ANEKTPUUECKHUX 3apsiI0B B METAJIAX, )KUJIKOCTAX U ra3ax. DJIEeKTpUUecKas 1elb U €€ COCTAaBHbIE YaCTH.
Cuna toka. EnunHunbl cunbel Toka. Amnepmerp. M3mepenue cunbl Toka. Hampsbkenue. Enunuis
HanpsbkeHus. Bonstmerp. M3Mepenue HanpsikeHus. 3aBUCUMOCTD CUJTbI TOKA OT HaIPsKEHUSL.

Conpotusnenue. Enunuiibl conpotuBieHus. 3akoH Oma Ui ydacTKa 3lIeKTpuYecKou renu. Pacuer

COIIPOTUBJICHUA ITPOBOIHUKOB. YaenpHOE COIIPOTUBJICHUC. HpI/IMepBI Ha pacyeT COIIPOTUBJICHUA
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IIPOBOJHUKOB, CUJIbI TOKA U HamnpskeHus. Peocratsl. IlocnenoBarenbHoe U napauieIbHOE COEINHEHUE
IIPOBOJHUKOB. J[€HCTBUSA IIEKTPUYECKOIO TOKA

3akon Jlxoyms-JIenna. Pabora anexkTpuueckoro Toka. MOIHOCTh AIIEKTPUIECKOTO TOKa. EnuHuIIbI
paboTBI BIIEKTPUYECKOTO TOKA, NMPHUMEHsAEMble Ha NpakTuke. CUYETYMK HIIEKTPUYECKOW SHEpPIHu.
DnexkTpoHarpeBaTesibHble PHOOPBI. PacueT anekTposHepruu, noTpedasieMol OBITOBBIMU MPHOOpaMH.
HarpeBanue npoBOJHUKOB 3JIEKTPUYECKUM TOKOM. KOIMYECTBO TEIIIOTHI, BBIAEIAEMOE IPOBOAHUKOM
¢ TokoM. Jlamna HakanuBanus. Koporkoe 3ambikanue. [Ipegoxpanurennu. MaruutHoe nosue. MarautHoe
10JI€ IPAMOTO TOKa. MarHuTHble JIMHUK. MarHuTHOE 110JI€ KaTyIIKH ¢ TOKOM. DJIEKTPOMAarHUThl U UX
npuMeHeHust. [loctosiHHple MarHuThl. MarHUTHOE I0JI€ MOCTOSIHHBIX MAarHUTOB. MarHuTtHoe moje
3emuin. JlelicTBHE€ MarHUTHOTO I0JIs1 HA IPOBOJAHUK C TOKOM. DJIEKTPUUECKUN TBUTATEb.

@ponmanvusvle 1adopamopHbie padombul.

4.COopKa AIIEKTPUYECKOH IIeTT M U3MEPEHUE CHJIBI TOKA B €€ Pa3IMYHbIX Y4aCcTKax.

5.M3MepeHne HanpsKEHUs Ha PA3IMYHbIX YYACTKAX 3JIEKTPUYECKON LIETIH.

6.PerynupoBaHue cuibl TOKa peOCTaTOM.

7.13MepeHne conpoTUBIEHHS POBOIHUKA ITPU MOMOLIY aMIIEpMETPa U BOJIbTMETPA.

8.M3mMepeHue MOITHOCTH U pabOThI TOKA B 3JIEKTPUUYECKOH JIaMIIe.

9. COopka 37eKTpOMAarHiTa U UCIIBITAHUE €T0 JICHCTBUSI.

10. M3yyeHne 5SIEKTPUYECKOTO JBUTATENs] MOCTOSSHHOrOo Toka (Ha wmoxenw). 1.

CgeroBble siBjieHus. (10 yacoB) VMctounnku cBera.

[IpsmonuHeNHOE pacnpoCTpaHEHUE, OTPAKEHHE U MpejomiieHue cBera. JIyd. 3akoH OTpakeHUs
cBera. [lmockoe 3epkano. Jluuza. Omnrtuyeckas cuia JHH3BL. [300pakeHue paBaeMoe JIMH30M.
N3mepenue pokycHoro pacctosiHust coduparonieit auH3bl. Ontuueckue npudopsl. ['na3 u 3penue. Ouku.

®dpoHTanpHas JabopaTopHas padboTa.

11.M3yueHne 3aKOHOB OTPaKEHUs CBETA

12.Habntonenue siBnenus npenaomiienus ceeta 13.I1omydaenne

1300pakeHus! IPHU MOMOILH JINH3BL.

Pe3eps -2uac

9 kiacce
(105 gacos, 3 yaca B HE/ICIIIO)

I. 3akoHbl B3auMoaeicTBHS M ABHKeHHsI Tell. (23 yacoB)

MarepuanbHas Touka. Tpaektopusi. Ckopoctb. Ilepememenune. Cucrema orcuera. OnpeneneHue
KOOpJIUHATBl ABUXKYIIEro Tena. ['padmky 3aBUCUMOCTH KHHEMAaTHYECKUX BEIMYMH OT BPEMEHHU.
[IpssMonuHENiHOE  paBHOYCKOpPEHHOE  JBWKEHHE. (CKOpPOCTb  pPaBHOYCKOPEHHOI'O  JIBHJKEHHS.
[lepemenienue npu paBHOYCKOPEHHOM JABMXKEHUH. OmpeneraceHue KOOPAWHATHI ABWXKYIIETO Teja.
I'padbuku 3aBUCMMOCTHM KHHEMATHYECKUX BEJIWYMH OT BpeMEHU. YckopeHue. OTHOCHTEIbHOCTh
MEXaHU4eCKOTO JBUKeHUA. VIHepuuanbHas cuctema oTcuera.

[lepBrrii 3akon Hetotona. Bropoit 3akon Hetotona. Tperuit 3akon Herotona. CBoOogHOE maeHue
3akoH BecemupHnoro Tsarorenus. KpuosnneitHoe quxenue J{BuKeHue N0 OKPy>KHOCTH.
HckycctBeHHble cnyTHUKU 3emiu. Pakersl. MMmynbc. 3aKOH cOXpaHEHHUsI UMIyJbca. PeakTuBHOE
nBUKeHue. J[BrkeHue Tea OpOIIeHHOTO BepTUKAIbHO BBEpX. J[BIKeHNE Tena OpOIIeHHOTO MO/T YIIIOM
K TOPH30HTY. J[BIHKeHHE Tea OpOIIeHHOTO TOPU30HTANIBHO. Y CKOpPEHHEe CBOOOTHOTO TIaIeHUs Ha 3eMite
U Ipyrux mnjaHerax. @poumanvHle 1adopamopHvie padomol.

1. UccnenoBanue paBHOYCKOPEHHOTO IBMKEHHSI 0€3 Ha4aTbHOW CKOPOCTH.

2.VI3mepeHne yCcKOpeHusi CBOOOIHOTO MMaIeHUSI.

I1. Mexanuveckue koJie0anus U BOJHbL. 3BYK. (124acoB)

Mexannueckue konebanus. Amrmmryaa. [lepuon, yacrora. CBoOoaubIe Konebanus. KonebarenpHbie
cucTteMbl. MasTHUK. 3aBUCUMOCTh MEPHOJA M YACTOThl HUTSAHOTO MAaATHHKA OT JUIMHBI HUTH.
[IpeBpaiieHue sHepruu Hpu KoJieOaTeNbHOM JIBUKEHHH. 3aryXaroliue KoiieOanus. BuIHYXICHHbBIE
Konebanus. Mexanuueckue BOJHBL. JlnuHa BonHBL. [IpomosibHbIE U momepeyHbie BOJIHBL. CKOPOCTh
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pacripocTpaneHus BoJHBL. 3BYK. Boicota u TemOp 3Byka. ['pomkocTh 3Byka/ PacnpocTpanenue 3BykKa.
Ckopoctb 3Byka. OTpakeHue 3Byka. Jxo. Pezonasc.

®ponTaNbHAs TabopaTopHas padoTa.

3.UccnenoBanne 3aBUCMMOCTH TEPHOAA UM YAaCTOTHI CBOOOJHBIX KOJEOAaHWUH MaTeMaTUYeCKOTO
MasiTHUKA OT €ro JUIMHBI.

I1I. DnexTpomaruuTHble siBjeHus. (19 yacos)

JlelicTBME MarHUTHOTO TIOJIA HA dJIEKTpUdeckue 3apsabl. I'paduyeckoe n3o0pakeHrHe MarHUTHOTO
noJisi. HanpaBiieHne Toka W HampaBJeHHE ero MarHUTHOTO NoJjs. OOHapyKeHHEe MarHUTHOTO IOJIS 110
€ro JeHCTBUIO Ha 3eKTpuuecKuil Tok. [IpaBuio neBoit pyku. MarHUTHBIA NOTOK. DJIEKTPOMarHUTHas
MHIYKIUS. SIBI€HUE 3JIEKTPOMarHuTHOM HHAYKIKH. [lonydeHre nepeMeHHOoro 3JIeKTPUYECKOro TOKa.

OnexTpoMarHuTHoe mnoJie. HeoqHopoaHoe u HeotHOpoAHOE ToJie. B3auMOCBs3b 3JI€KTPUUECKOTO U
MarHUTHOTO TOJiel. DIeKTpOMarHUTHbIE  BOJIHBL. CKOpPOCTH paclpoCTpaHEHMs IEKTPOMArHUTHBIX
BOJIH. DJIEKTPOABUTATENb. DNIeKTpoTreHeparop. CBET — 3JIeKTpOMarHuTHas BOJIHA.

®dponTasbHas 1aboparopHas pabdoTa.

4.VI3yyeHue sIBICHUS 3JI€KTPOMArHUTHON UHIYKIIMH.

I V. Crpoenne atoma u aromuoro siapa (14 yaco)

PannoaktuBHOCTE. Anbda-, 6eTTa- U ramMmma-usiaydeHue. ONbIThl 10 PaCCEUBAHMIO Allb(a-yacTHIl.
[Inanerapnas Mozaenb aroma. ATomHoe siipo. [IpoToHHO-HEWTpoOHHas Mojenb sapa. MeTossl
HaOJIIOJICHUSI U PEruCTpalMy YacTHll. PajnoakTuBHBIE NMpeBpallleHus. DKCIEPUMEHTAIBHBIE METOIbI.
3apsn sapa. MaccoBoe uucno sapa. SAnepusie peakuuu. [lenenue u cunres aaep. CoxpaHneHue 3apsga u
MacCOBOI'0 YMcia IPH SAEPHBIX peakiusax. OTKpbeITHE IPOTOHA U HEUTPOHA. SAepHbIE CUiIbl. DHEPrus
CBSI3M YaCTHI B sJIpe.

Oueprus cBsa3u. [edpext Macc. Boiaenenue sneprum npu JIeleHUd U cuHTese siaep. McenonpzoBanue
sanepHoi sHepruu. Jlozumerpus. Snepusiii peaktop. [IpeobpazoBanne BHyTpeHnHel sneprum saep B
AIEKTPUYECKYIO SHEPru0. ATOMHAs 3HepreTuka. TepmosiiepHble peakiuuu. buojgorunueckoe aeicTBre
paguanuu.

dpoHTanpHas JabopaTopHas padbora.

5.M3yuenue nenenus sapa aroma ypaHa o ¢ororpaduu TpeKos.

6.13yuenne TpekoB 3apsHKEHHBIX YaCTHUIl IO TOTOBBIM (hoTorpadusm.

Crpoenue u 3BoJonus Beesiennoii (S4acos)

Cocras, ctpoenue u npoucxoxaeaue ConHedHo cucteMbl. bosbiine tena CoMHEYHOM CUCTEMBI.
Mansie Tena ConneuHnolt cuctemsl. CTpoeHue, nainydenue u 3poiouns ConHua u 38e34. CtpoeHue u
3BoJIIONHA BeeaenHo.

3. TemaTu4ecKkoe MJIAHUPOBAaHHUE ¢ YKa3aHHEM KOJHMYECTBA 4YaCOB, OTBOJAMMBbIX HA OCBOEHHE
KaXKI0H TeMbI

7 KJ1ace

Ne HazBanmue pa3aesna/TeMbl KoJs-Bo yacos
n/n

1. ®uszrka U GU3NUECKUe METOIbI U3YUEHUS TPUPOIBI 4

2 Mexannuyeckue IBJIEHUS 36

3. TenmoBuie IBJIEHUS 24

4. IToBTOpEeHue/ peseps 6

5 HToro 70
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8 kiaacc

Ne HasBanmue pasaesnia/TemMbl Koa-Bo yacos
n/n

1. TennoBbie sSBICHUS 24

2. DNEeKTpUUYECKUE SIBICHUS 25

3. DONEeKTPOMAarHUTHBIE SIBJICHUS 6

4, CBeTOBEbIC SIBICHUS 8

[ToBTOpenue/ pezepn 5

5. Hroro 70

9 ki1acc

Ne Ha3Banue pa3nena/reMmbl Kou1-Bo yacos
n/n

1. 3aK0HBI B3aUMOJACHCTBUS U JIBKEHUS TEI 34

2. Mexannyeckue KoyieOaHHs U BOJIHBI. 3BYK 16

3. DIEeKTPOMAarHUTHOE TIOJIe 26

4, CrpoeHne aToMa U aTOMHOTO sijIpa 19

5. Ctpoenue u 3BosroIus Beenennoit 5

6. [ToBTOpEHUe/ pezepn 2

7. Hroro 102
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