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Coaep:kanue Kypca

PDu3uKa U ee poJib B IO3HAHUHM OKPY KAIOLIero Mupa

®usuka - Hayka o npupoae. Pusznueckue Tena U sABJICHUs. PU3NYECKUe CBOMCTBA TEll.
Habmonenue u onucanne GuU3NYecKuX sBieHUN. OuU3HuecKuil dKcrepuMenT. MoaenupoBaHue
ABIICHUH M OOBEKTOB NpUpoAbl. PHU3MUECKUE BETMYUHBI. V3MepeHus (U3NYECKUX BEIUYHH:
JUTUHBI, BpEMEHH, TeMmIieparypbl. duzndyeckue npuOopbl. MexayHapoIHas CUCTEMa €IUHUIIL.
To4HOCTP M NOrpemHOCTs M3MEpeHH. PU3NYECKUEe 3aKOHBI M 3aKOHOMEpHOCTH. Pusuka u
texHuka. Hayunerii merox mo3nanus. Poibs ¢usnku B (OpPMHPOBAHUHM €CTECTBEHHO-HAYYHOM
IPAMOTHOCTH.

Mexanuyeckue siBJeHHUS

MexaHnueckoe IBMKEHHE. MarepuanbHas TOUYKa Kak MOJENb (U3UYECKOTO Tea.
OTHOCHUTENBHOCTh MEXAaHUYECKOro JBWKEeHMs. [‘eoneHTpuyeckas M TrelHOLEHTpUYecKas
cucreMbl Mupa. Cuctema orcyera. duznyeckue BETUUYMHBI, HEOOXOAMMBIE Ui ONMUCAHUS
JBUKEHMS, U B3aMMOCBSI3b MEXIY HUMHU (IyTh, NEpPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, BpeMs
nBUKeHMs). PaBHOMepHOE U paBHOYCKOPEHHOE MpsSMOJIMHENHOE JBUXKeHue. [ 'paduxu
3aBUCHUMOCTH KMHEMAaTHYECKHUX BEJIMYMH OT BPEMEHH IPH PaBHOMEPHOM U PaBHOYCKOPEHHOM
JNBWKCHUHU. PaBHOMepHOE [BIMKEHHE 110 OKpYyXHOCTH. HMuepumsa. HWMHepTHOCTH Tell.
B3aumopeiicteue ten. Macca Tena. M3mepenue maccwl Tena. I[lmotHocth BemiectBa. Cua.
Enununer cunel. Maeprmansaas cucrema otcuera. 3akoHsl Hetorona. CBOOOIHOE MMa/ieHNE Tell.
Cunma TskecTH. 3aKOH BCEMHUPHOTO TAroTeHWs. MckyccTBeHHble chyTHUKH 3emiu. Cuia
ynpyroctu. 3akoH I'yka. Bec Ttena. HeBecomocTs. CBsI3b MEXAy CHUIION TSKECTH Maccoi Tena.
Cuna TspKecTH Ha Jpyrux rutaHerax. Junamomerp. CrokeHue ABYX CHJI, HAIPaBJIEHHBIX IO
onHOU mpsmol. PaBHoneicTByromas cuil. Cuna TpeHus. TpeHue CKOJIbKeHHs. TpeHHne MoKosl.
Tpenne B mpupone m TexHuke. Hckyccmeenwnvie cnymuuxu 3emau. llepsas kocmuueckas
CKOpOCb.

Nmmynbe. 3akoH coxpaHeHHUs UMITylibca. PeakTuBHOE NBIOKeHHE. MexaHudeckas padora.
MomHocTtb. OHeprus. [loTeHuuanbHas U kKMHETHYeCKas sHeprus. [IpeBpamienne ogHOTO BHAA
MEXaHHYECKOW PHEPTUH B APYTroil. 3aKOH COXPAHEHUS MOJTHON MEXaHUYECKOUM SHEPTHH.

IIpocTeie MeXaHU3MBI. Y CIOBHSA PaBHOBECHS TBEPAOTO TEJA, UMEIOIIETO 3aKPEILNICHHYIO
ocb IBrKeHUs. MomeHT cuibl. LlenTp Tsbkectn Tena. Peruar. PaBHOBecume cuil Ha phryare.
Peruaru B TexHuke, ObiTy U npupone. IloasmxHele U HenoaBwKHbIe Onoku. PaBeHcTBO pabot
IIPU UCHOJIb30BAHUU MPOCTHIX MEXAHNU3MOB («30JI0TO€ MPaBUIIO» MEXaHUKH). Byl paBHOBECHS.
KosdduuunenT noseznoro necTBus MexaHu3Ma.

Hapnenue. JlaBneHue TBepiablXx Tes. Enununsl u3mepenus pasiaeHus. CrocoOsbl
u3MeHeHus nasieHus. JlaBnenue rasa. OObsiCHEHUE NaBJIEHUS ra3a Ha OCHOBE MOJEKYISpPHO-
KMHETUYECKUX IpencrasiaeHuil. [lepenaya naBneHus razamum U kuakocTaMmu. 3akoH [lackans.
JlaBneHre JKUAKOCTH Ha JHO U cTeHku cocyaa. CooOmaromuecs cocyabl. ATmocdepHoe
nasieHue. Metoasl u3MepeHus artMocdepHoro namineHuss. OnbiT Toppuuemiu. bapomerp-
aHepouJ, MaHOMeTp. ATMoc(epHOe MAaBlI€HHE Ha pa3IM4YHbIX BbICOTaX. [HapaBIMyeckue
MexaHu3Mbl (mpecc, Hacoc). IlopuiHeBoi *UAKOCTHBIM Hacoc. JlaBiaeHue XKHUIKOCTH M raza Ha
IIOTPYKEHHOE B HMX TeNO. 3aKOH Apxumena. YcioBus IuiaBaHus Ten. IlnaBanue ten u cynos.
Bo3snyxomasanue.

KonebarensHoe apwkenue. Konebanus rpy3a Ha mpyxuHe. CBoOOAHbIE KoJeOaHUS.
KonebarenbHas cucrema. MasTHUK. AMIUIUTY/A, IEPUOJ, YacTOTa KojeOaHul. [ apmonuueckue
konebanus. IlpeBpallieHue SHEPruu Mpu KojebaTeNbHOM JIBIKEHUHU. 3aTyXalolue KojeOaHHs.
Beinyxnennsle kosiebanusi. Peszonanc. PacmpoctpaHeHue konebaHMi B yNpyrux cpenax.
Ilonepeunsle n nponoJsibHBIE BOJIHBL. JlnuHa BoJIHBEL. CBS3b JUIMHBI BOJIHBI CO CKOpPOCTBIO €€
pacrpocTpaHeHHs ¥ MepUoI0M (4acToToit). 3ByKoBbIe BOJHBI. CKOPOCTh 3ByKa. BeicoTa, TeMOp
U TPOMKOCTb 3BYKa. DX0. 3ByKOBOW PE30HAHC.

TensaoBble ABJIeHUA
Crpoenue BeniectBa. ATOMBI U MOJEKYJIbI. OMBITHI, JOKA3bIBAIOIINE aTOMHOE CTPOEHUE
BEIECTBA. TeIUIOBOE IBMKEHHE aTOMOB U MOJeKkyl. bpoyHoBckoe nBmwkenue. [duddysus B



ra3ax, JKMJIKOCTAX W TBEpIAbIX Tenax. B3aummopnelicTBue dacTull BellecTBa. ArperaTHble
COCTOSIHUSI BeElllecTBA. MoOJAENU CTPOEHHUs TBEPIBIX TeJ, KUAKOCTeH M ra3oB. OObsCHEHME
CBOMCTB Tra30B, JKHJIKOCTEd W TBEPABIX TEI HA OCHOBE MOJIEKYJIIPHO-KHHETHYECKUX
IIPEACTABIICHUM.

TemoBoe nBuxenue. TemnoBoe paBHOBecue. Temmeparypa. BHyTpeHHss sHeprus.
PabGora wu Temonepenaua. TemnmonpoBomHocTs. KomBekumsa. Mzmyuenwe. I[Ipumeps
TeIvionepeiauu B npupoje U texHuke. KoauuecTtBo TemioTel. Y ienbHas TEIIOEMKOCTb. Pacuer
KOJIMYECTBA TEIUIOTHI IpPHU TEIUIOOOMEHEe. YaenbHas TEIUIOTa CropaHus TOIUIMBA. 3aKOH
COXPAaHEHHUs U MNPEBpAIllEHUs SHEPTruu B MEXaHMUYECKUX M TEIUIOBBIX Ipoueccax. [lnaBnenue u
OTBEpJCBAaHUE KPUCTAIMYECKUX TeJl. YAeibHas TeIuloTa IaBieHusa. Vcmapenue wu
KoHJeHcauus. Kunenue. 3aBUCUMOCTh TEMIEPATypbl KUIEHUS OT JaBJeHUs. Y ieibHas TeIioTa
napoo6paszoBanusi. BnaxkHocTs Bo3ayxa. OOBACHEHHE M3MEHEHHUS arperaTHoro COCTOSIHUS
BEIIECTBA HA OCHOBE MOJIEKYJISPHO-KUHETUYECKUX MpeACTaBlIeHUH. Paboma eaza npu
pacwupenuu. IlpeoOpa3oBaHne HSHEpruM B TEIUIOBBIX MallUHAX. JIBUrareins BHYTPEHHETO
cropanus. IlapoBas TtypOuna. KIIJ[ TemnoBoro nBurarens. OIxonocuueckue npobdiemvl
UCNONb308AHUSA MENTIOBbIX MAULUH.

DJIeKTPOMArHUTHbBIE SIBJIEHUS

Onektpuzarus Gusndeckux Tenl. [[Ba poma siekTpudeckux 3apsajaoB. BzammomaeilicTBue

3apsUKEHHBIX  TeNl. J[eTMMOCTh DIIEKTPUYECKOTO 3apsia. OJEKTPOH. 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsna. [IpoBOMHMKHM, AMAIEKTPUKH M TOJYNPOBOJHUKUA. IJIEKTPOCKOIL
DneKkTpuyeckoe ToJie Kak ocoObli Bujm wmatepuu. CtpoeHue aroma. HanpsoicenHocmo
anekmpuueckoeo noas. JIeMCTBHE DIEKTPUYECKOTO TIOJS Ha DJICKTPUYECKUE  3apsjbl.
Konnencarop. DHeprus 371eKTPHUIECKOTO T0JISI KOHJACHCATOPa.
DJIeKTpUYeCKril TOK. MCTOYHMKM TOKa. OJIEKTpHUYeCcKas I1EMb €€ COCTaBHbIE YacTH.
HanpaBnenue u AeMCTBHS JIIEKTpUYECKOro ToKa. HocuTenn 3yeKTpuyeckux 3apsijgoB B
Metauiax. Cuia Toka. DJNEKTPUYECKOE HampsbKeHUE. DJIEKTPUYECKOE  COMPOTUBIICHHE
MIPOBOJHUKOB. EMHUIIBI CONPOTUBIIEHN. 3aBUCUMOCTh CHJIBI TOKA OT HalpspKeHUs. 3akoH Oma
JUIS ydacTKa Ienu. Y aelbHoe conmpoTuBiieHue. Peoctatel. [locnenoBarenbHoe U MapauieibHOE
COEIMHEHHE IMPOBOAHUKOB. PaboTa 3JeKTpUYECKOTo MO MO MEePEeMELICHUIO 3JIEKTPUUECKUX
3apsA10B. MOIIHOCTh 3JIEKTpUUYECKOro Toka. HarpeBanne npoBOJHUKOB 3JEKTPUUYECKUM TOKOM.
3akon J[>oynsa-Jlenna. DnekTpuyeckue HarpeBaTelbHbIE U OCBETUTENbHBIE TpuOophl. KopoTkoe
3ambikaHue. [IpaBuna 6e3omnacHocTu mpu paboTe ¢ AMEeKTPOnprudopami.

OnbiT Opcrega. MarnutHoe mnoje. MHAyKUIMsT MarHUTHOrO TMOJisA. MarHutHoe moJie
psAMOTO TOKa. MarHuTHOE moJie KaTyllku ¢ TOKOM. llocrosiHHbIe MarHuThl. MarHuTHoe moJie
MOCTOSIHHBIX MAarHuToB. MarnutHoe mnoJjie 3emiu. BzaumopeictBue MarHutoB. JleiicTBue
MAarHUTHOTO II0JIS Ha MPOBOJHHUK C TOKOM. OJIEKTpUYECKH aBuratenb. OIHOpPOJHOE U
HEOJHOpOoAHOE MarHuTHoe rmosie. IIpaBuno OypaBumka. OOHapyXeHHME€ MAarHUTHOTO TOJIS.
JleiicTBUE MAarHUTHOTO MOJISi HA MPOBOJHUK C TOKOM M JABWXKYIIYIOCS 3apsDKCHHYIO YaCTHUILY.
Cuna Amnepa u cuna Jlopenya. IlpaBuno neBoil pyku. MaruutHeiii notok. OnbiTel Dapanes.
DOnekrpoMarHuTHas UHAYKUMs. Hanpasnenne nHIykimoHHOro Toka. [IpaBumno Jlenua. SIBnenue
CaMOMHIYKIIMH.

DOnexTpoMarHuTHele Kojebanus. Konebatenbublit koHTyp. [lepemennsiii Tok. ['eneparop
nepeMeHHoro Toka. I[IpeoOpazoBaHus SHEpPruu B IJEKTporeHepaTtopax. Tpanchopmarop.
[lepegaua  sneKkTpUYECKOW  HPHEPrUM  HA  PACCTOSAHHUE.  DJNEKTPOMArHUTHOE  MOJIE.
DOneKTpOMarHuTHbIE BOJIHBL. CKOpPOCTh PacnpOCTpaHEHHUs 3JIEKTPOMArHUTHHIX BOJIH. BiusiHue
ANIEKTPOMArHUTHBIX H3JIYYEHH Ha JKMBbIE OpraHu3mbl. [lonydeHHne 3IeKTpPOMArHUTHBIX
kosnebanuil. [[puHIUTIBI pAINOCBS3H U TEIEBUICHUS.

OnekrpoMarHuTHas — npupojga cBera.  Ckopoctb  cBeta. McToyHMKM — cBera.
[IpsimonuHeiiHOE pacnipocTpanenue ceeta. OTpaxkeHue cBeTa. 3aKOH oTpaxkeHus ceta. [lockoe
3epkarno. M3o0paxenue npeamera B 3epkane. [Ipenomienue cBeta. 3aKOH MPETOMIICHHS CBETA.
JIunzel. DOKycHOE paccTossHME JHH3BL. OnTudeckas cuia JHUH3BL M300pakeHus, naBacmbie
nuH30M. ['ma3 kak onThueckas cucremMa. OnTtudeckue mpubopsl. [Ipenomienue cBera.



[Toxazatens npenomienus. ucnepcus cera. LBera ten. Cnekrporpad u cnekTpockor. Turbl
ONTUYECKUX CIEKTPOB. Cnekmpanvublil aHanus.

KBaHTOBbBIC fIBJICHUA

Crpoenue aromoB. Ilnanerapnas Mozens aroma. [lorjomeHue M UCIyCKaHUE CBeETa
atomamu. [Ipoucxoxaenue muHeRdaTeix crekTpoB. OmneiTel Pezepdopaa.

PagnoakTHBHOCTh KaK CBHJIETENLCTBO CIJIOKHOTO CTPOEHHsI aToMOB. Anbda-, O6era- u
ramMma-usinydeHus. PajguoakTuBHbIe MpeBpalieHus aToMHbIX sanep. CoxpaHeHHe 3apsiioBOro U
MaccoBOr0 4YHCeNl Mpu sAepHbIX peakuusax. Ilepuon momypacnaga. 3akoH pajnOaKTUBHOTO
pacnaza. DKCIIEpUMEHTAIbHBIE METO/IbI HcciaeloBaHus YacTull. [IpoTOHHO-HEWTpPOHHAs MOJIENb
saapa. OU3nYecKuii CMBICH 3apsiA0BOro0 U MaccoBoro yucell. M3oromnsl. [IpaBuiia cmenienus s
anb(a- u Oera-pacnaga npu SACPHBIX PEaKUUAX. DHEPTrHs CBSA3M YacTHIl B supe. [enenue saep
ypana. llenHas peakuus. SnepHas sHepreTuka. DKOJOTHUYECKHE TPOOJIEMbl pabOThl aTOMHBIX
anekTpocTaHuuil. Jlo3umerpus. BiausHue paguoOaKTUBHBIX W3JIyYEHHWM Ha KUBBIE OPraHU3MBI.
Tepmosinepnas peakuust. crounuku sHeprun CoJiHIA U 3BE3/.

Crpoenne u 3BorouMs Beenennoit

l'eouenTpuueckass M reiauoueHTpuyeckas cuctembl wmupa. CocrtaB, CTpoeHHE U
npoucxoxaenne ConHeuHoil cuctembl. ®Puinueckas npupoaa HeOecHbIX Ten CosiHeUHOU
cucteMsbl. Ilnanersl m Manele Tena ConHedHol cucteMbl. CTpOEHME, W3IIYy4EHHE W 3BOJIFOLUS
Counna u 38e311. Ctpoenune u 3Bostonus Beenennoil. ['nnoresa bonpioro B3peiBa.

[InaHupyemble pe3y/JbTaThl 0CBOEHHS Y4eOHOI0 NMpeaMeTa
BrImyckHUK Hay4YUTCS:

coOJro1aTh MpaBmUiia 0€30TaCHOCTH M OXPaHbl TPpyAa MpU padoTe ¢ yueOHBIM U JIA0OPATOPHBIM
000pyI0BaHNEM; IOHUMATh CMBICIT OCHOBHBIX (DPM3MUECKUX TEPMUHOB: (hU3HYECcKOe TeJo,
¢dbusndeckoe siBiieHNe, (HU3NUECKas BEIUMYHHA, CIIMHHUIIBI U3MEPEHUS; PACIIO3HABATH MPOOJIEMBI,
KOTOPBIE MOYKHO PEIIUTh MPH MOMOIIHN (PU3NIESCKUX METOIOB; aHAITM3UPOBATH OT/ICITBHBIC ATAIIBI
MIPOBEICHUS MCCIICIOBAHUN M MHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIFOICHUH U OTBITOB; CTABUTh
OTIBITHI 110 MCCIICIOBAHUIO (PU3UYECKUX SBJICHUN WU (U3UYECKUX CBOWCTB Tel 0e3
WCIIOJIb30BaHUS TPSMBIX H3MEPEHUH; TIPU 3TOM (POpMYyIHpPOBaTh MPOOIEMy/3a1a4y y4eOHOTO
AKCTIIEPUMEHTA; COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO 000PYIOBAHHSI; TPOBOIUTH OIBIT U
dbopmynmupoBath BeiBoAbI. [IprMeuanue. [Ipu npoBeaeHny rccienoBanus GU3NICCKUX SIBICHUN
W3MEPHUTENbHBIC TPUOOPHI UCIIOJIL3YIOTCS JIUITH KaK JATYHKH U3MEPCHHS (U3NICCKUX BEITHYUNH.
3anucy noka3zaHUW NPSIMBIX U3MEPEHU B 3TOM ciy4yae He TpeOyeTcs; IOHUMAaTh POJib
AKCTIICPUMEHTA B TIOJIYUYCHUH HAyYHOU MH(POPMAIIUK; TPOBOIUTH TPSMbIC H3MEPEHHS
(bU3NYeCKUX BEJIMYUH: BPEMsl, pACCTOSIHHE, Macca Tela, 00beM, CHJIa, PaHallMOHHBINA (OH (¢
UCIIOJIb30BAHMUEM JIO3UMETPA); TIPU 3TOM BBIOUPATh ONTHUMAJIBHBIN CIIOCOO U3MEPEHUS U
UCIIOJIb30BaTh POCTEHININE METO bl OIICHKH MOTpeIHOCTel n3Mepenuid. [Ipumedanue. JIrobas
yueOHasi mporpamma JI0JbKHa 00ecTieunBaTh OBJIAJICHHE MPSMBIMHA U3MEPEHUSMHU BCEX
MEPEYUCIICHHBIX (DU3MYECKUX BEIUYUH; MPOBOAUTH UCCIIEOBAHIE 3aBUCUMOCTEN (PU3NUECKUX
BEITUYHH C UCTIOJIB30BAHUEM MPSMBIX U3MEPEHHIA: TPH 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKCcHpOBaTh PE3yAbTATHI MOJTYUYEHHOH 3aBUCUMOCTH (PU3MUECKUX BEIMYMH B BHJIE TAOIUI] U
rpaduKoB, IeNaTh BBIBOJIBI [0 Pe3ybTaTaM UCCIIEOBAHMS; POBOIUTH KOCBEHHBIE U3MEPEHUS
(bu3MYECKUX BETMYHH: MPU BBIMOJTHEHUN U3MEPEHHUIM cOOUPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY,
clieys MPEeAnoKeHHON HHCTPYKIIMHY, BEIUUCISITh 3HAUCHUE BEIMYUHBI U aHATTU3UPOBATh
MOJIy4YEHHBIEC PE3YIbTAThI C YIETOM 33/JaHHOM TOYHOCTHU U3MEPEHUI; aHATU3UPOBATH CUTYallUU
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa, y3HaBaTh B HUX MPOSBICHHE U3YYCHHBIX (DU3HMUECKUX
SIBIICHUW WJIM 3aKOHOMEPHOCTEH U IPUMEHSITh UMEIOITUECS 3HAHUS 1711 UX OOBSICHEHUS;
MMOHUMAThH MIPUHIIMIIEI ASUCTBUS MAIIUH, TPUOOPOB M TEXHUUECKUX YCTPOUCTB, YCIOBUS HX



0€30I1aCHOTO HCIIOJIb30BaHMSI B IOBCEHEBHOM KU3HH; UCIIOJIH30BATH IPU BBHIIIOJHEHUN
y4eOHBIX 33/1a4 HAyYHO-TIOMYJISPHYIO JINTEPATypy O (PU3NUYECKUX SIBICHUSX, CIIPABOYHBIE
Marepuaisl, pecypcsl IHTepHET.

BBIHyCKHI/IK MOJIYYHUT BO3MOXHOCTb HAYYUTLCA:

OCO3HABATh LIEHHOCTb HAYYHBIX MCCIIEA0BAHNUMN, POJIb (PU3UKHU B PACIIMPEHUN IPEACTABICHUN 00
OKpPY’KaIOIlleM MUPE U €€ BKJIaJ B YIyUlIEHHE KaueCTBA KU3HU; UCIIOJIb30BaTh NPUEMBI
nocTpoeHust (pU3MYECKUX MOJETeH, MoucKa 1 (GOPMYIHUPOBKHU T0KA3aTEIBCTB BEIABHHYTHIX
TUIOTE3 U TEOPETUUECKUX BBIBOJIOB HA OCHOBE AMIIMPUUYECKU YCTAHOBJIEHHBIX (DAKTOB;
CpaBHUBATh TOYHOCTh H3MEPEHHSI (PU3MUYECKUX BETMYMH 110 BEIMYUHE UX OTHOCUTEIBHOMN
MOTPEIIHOCTH NP MPOBEAECHUHU MPSIMBIX U3MEPEHUI; CAMOCTOSITENILHO MPOBOJUTH KOCBEHHbIE
U3MEpEeHUs U HccieioBaHus GU3NUYECKUX BETMYMH C UCTIOJIB30BAHUEM PA3INYHBIX CIIOCOOOB
u3MepeHus (U3NYECKUX BEJTMUYMH, BIOUpPATh CPEACTBA U3MEPEHUS C YIETOM HEOOX0AUMOM
TOYHOCTH U3MEPEHUH, 000CHOBBIBATh BEIOOP c110c00a U3MEPEHMS], aJIEeKBATHOTO MOCTABIEHHOMN
3aJ1aue, MPOBOJAUTH OLIEHKY JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB; BOCIPUHUMATh
nHpopmMalnio GU3NIECKOT0 COIEP)KAHNS B HAyYHO-TIONMYJISIPHOM JIUTEpaType U CPEeICTBAX
MaccoBOM MH(OpPMALIMU, KPUTUYECKU OLIEHUBAThH MOJYYEHHYIO HH(OpMaINIO, aHaTU3UPYs ee
coJiep’KaHue U JaHHble 00 NCTOYHUKE HH(POPMAIIMK; CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U
YCTHBIE COOOIIEHNUS O (PU3NUECKUX SIBJICHHUIX HA OCHOBE HECKOJIBKUX UCTOYHUKOB MH(pOpMaInH,
COTMPOBOKIATh BBHICTYIUICHHUE MTPEe3eHTAIlel, ydUThIBasi 0COOEHHOCTH ayTUTOPUHU CBEPCTHUKOB.

Mexannueckue siBJIeHUA
BrinyckHUK Hay4yuTCA:

pacro3HaBaTh MEXaHHUECKHE SIBJICHUS U OOBSICHATh HA OCHOBE MMEIOIIMXCS 3HAHUIN OCHOBHBIE
CBOMCTBA WM YCIIOBUA MPOTEKAHUS 3TUX ABJICHUI: pAaBHOMEPHOE U HEPABHOMEPHOE IBUKEHHUE,
PaBHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHUE, OTHOCUTEILHOCTD
MEXaHUYECKOTO JIBIKCHHUS, CBOOOHOE TTAZICHUE TeJl, PABHOMEPHOE JBMKEHHUE TI0 OKPYKHOCTH,
WHEPIUs, B3aUMOJICUCTBUE TEJI, PEaKTUBHOE JIBIKEHUE, KOJieOaTeIpHOE IBIKCHHUE, PE30HAHC,
BOJIHOBOE JIBHDKCHHE (3BYK); OMKMCHIBATh M3y4E€HHBIE CBOMCTBA TEJI M MEXaHUUYECKHE SIBJICHUS,
HCIIOJIB3Ys (PU3HYECKUE BETUYHHBI: ITyTh, IEPEMEILCHHE, CKOPOCTh, YCKOPEHHUE, TIEPHO/T
oOparieHus, Mmacca Tea, INIOTHOCTh BEIIeCTBa, CUia (CHIIa TSHKECTH, CHla YIIPYTOCTH, CHJIa
TpEHUs), JaBJICHUE, UMITYJIbC TeJIa, KHHETHYECKash YHEPTUsl, TOTEHIIUATIbHAS SHEPTHS,
MexaHu4ecKas paboTa, MexaHudeckas MoiHocTh, KITJI mpu coBepiiieHrnu paboThI ¢
KCIOJIb30BAHUEM MIPOCTOTO MEXaHU3Ma, CUJIa TPEHUS, aMIUIUTY/a, IEPUOJ] U 4acToTa
KoJieOaHUH, IJTMHA BOJTHBI U CKOPOCTh €€ PacIpOCTPaHEHUS; IIPH OMKMCAHUH ITPABHIIBHO
TPaKTOBATh (PU3NYECKHUI CMBICI UCIIOJB3YEMbIX BEIMYMH, UX 0003HAUCHUS U €TUHUIIBI
M3MepeHusl, HaX0AUTh (OPMYJIbl, CBSA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETMUUHY C IPYTUMHU
BEJIMYMHAMH, BEIYUCIIATH 3HAYCHUE (PU3HYCCKOM BEIMYMHBI; aHAIM3UPOBATh CBOMCTBA TEJI,
MEXaHUYECKHUE SBJICHUS U MPOLIECCHI, UCMOB3YS (U3NYECKUE 3aKOHBI: 3aKOH COXPAHEHUS
SHEPruH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIIUI CYEPIIO3ULIUU CHIT (HAXO0XKIEHUE
paBHoeicTByromei cuibl), I, IT u 111 3akonsl HproTOHA, 3aKOH COXpaHEHUsI UMITYJIbCa, 3aKOH
I'yka, mpu 5TOM pa3nuuaTh CIOBECHYIO (POPMYITHPOBKY 3aKOHA M €TO MaTeMaTHYECKOe
BBIPKEHUE; pa3IndaTh OCHOBHBIE MPU3HAKH W3YYEHHBIX (DU3HMUECKUX MOJIENeN: MaTepraibHas
TOYKa, UHEpIHAIbHAsl CUCTeMa OTCUeTa; peliaTh 3a/1a4M, UCTONb3Ys (PU3NYECKUE 3aKOHBI (3aKOH
COXpaHEHUs SHEPTUH, 3aKOH BCEMUPHOIO TATOTEHUS, NpUHLMI cyrniepriosuunu cui, I, IT u 111
3akoHbI HBIOTOHA, 3aKOH COXpaHEHUs UMMYJbCa, 3aK0H ['yka,) U GopMyIbl, CBA3BIBAIOIINE
(uznueckue BeINUMHBI (IIyTh, CKOPOCTh, YCKOPEHHUE, Macca Teja, MIIOTHOCTh BEIIeCTBa, CUJla,
JIABJICHUE, UMITYJIbC TEJIA, KHHETUYECKAsk SHEPIUsl, IOTCHIIMAIbHAS SQHEPTUsl, MEXAaHUYECKAS
pabota, mexaHuueckas MoIIHocTh, KI1J[ mpocToro mexanu3ma, cuiia TPEHUS CKOJIbKEHUS,
KOA(h(UIIMEHT TPEHUs, aMILTUTY/A, IEPUOJI U YaCTOTa KoJeOaHuH, IITIHA BOJTHBI M CKOPOCTh €€
pacmipoCTpaHeHus1): Ha OCHOBE aHAIM3a YCIIOBUS 33]]a4 3alHUChIBATh KPATKOE YCIOBUE,



BBIICNATDH (PU3NYECKHE BEIIMYMHBI, 3aKOHBI B (POPMYJIBI, HEOOXOJMMBIE JUIS €€ pelIeHus,
MIPOBOJIUTH PACUETHI M OLICHUBATH PEATbHOCTH MOJyYEHHOTO 3HAYECHUS (PU3UUECKON BETMYUHEI.

BBIHyCKHI/IK MOJIYYHUT BO3MOXHOCTb HAYYUTLCA:

MCTOJIb30BaTh 3HAHUS O MEXaHUYECKUX SBJICHHUAX B TIOBCEIHEBHOW )KU3HU ISl 00ECTICUCHHUS
0€30MacHOCTH ITpH 00paIIeHNH C TPHOOpPAMH U TEXHUYECKHUMHU YCTPOHUCTBAMH, JJISI COXPaHEHUS
3JI0OPOBBSI U COOIOJICHHUSI HOPM 3KOJIOTUYECKOTO TIOBEACHUS B OKPY)KAIOIIEH CpeJie; MPUBOIUTh
MIPUMEPHI MPAKTHYECKOTO UCTIOIb30BAHUS (PU3NUECKUX 3HAHUIH O MEXaHUYECKUX SIBIICHHSIX
(bU3NYIEeCKNX 3aKOHAX; TPUMEPHI HCIIOJIb30BaHMSI BO30OHOBIISIEMBIX HCTOYHUKOB YHEPTUH;
9KOJIOTMYECKUX MOCIIEICTBUN UCCIIEJOBAHMSI KOCMUYECKOTO MPOCTPAHCTB; pa3nyarh IPaHULIbI
MPUMEHUMOCTH (PU3MYECKHUX 3aKOHOB, IIOHUMATh BCEOOITHI XapakTep (yHAaMEHTaTbHBIX
3aKOHOB (3aKOH COXpAaHEHUS] MEXaHUYECKOW SHEPTHH, 3aKOH COXPAaHEHUS UMITYJIbCa, 3aKOH
BCEMUPHOTO TATOTEHUS) U OTPAaHUUYEHHOCTh UCIOJIb30BaHMSI YACTHBIX 3aKOHOB (3akoH ['yka,
Apxumena u 1p.); HAXOJAUTh AJEKBATHYIO MPEATIOKEHHOM 3a1aue PU3NYECKYIO MOJIEIb,
paszpeiath IpodiieMy Kak Ha OCHOBE UMEIOIMXCS 3HAHUM 110 MEXaHHUKE C HCTI0Ib30BaHUEM
MaTeMaTHUYeCKOIo anmnapara, Tak 1 Ipy MOMOIIY METOJOB OIICHKH.

DJIeKTPpUYECKHEe U MATHUTHBIE SIBJICHUS
BeinmyckHuK HayduTes:

pacro3HaBaTh 3JICKTPOMArHUTHBIC SIBJICHUS U OOBSICHITh HA OCHOBE UMEIOIINXCS 3HAHUN
OCHOBHBIC CBOMCTBA WJI YCIOBHS MPOTEKAHMS 3TUX SBJICHUH: DIICKTPU3AIUS TEIT,
B3aMMO/ICHCTBUE 3aps/I0B, B3aUMOJICHCTBHUE MAarHUTOB, AIEKTPOMArHUTHAsI UHIYKIIMS, eHCTBIE
MarHUTHOTO TOJISl Ha MPOBOJHUK C TOKOM M Ha JBHXKYIYIOCS 3apsSKEHHYIO YacTUILY, IEHCTBUE
AIIEKTPUYECKOTO TMOJISI Ha 3apSHKEHHYIO YaCTHUILY, SJIEKTPOMArHUTHBIE BOJIHBI, MPSMOJIMHEHHOE
pacrnpocTpaHeHue CBETa, OTPaKEHHE U IPEJIOMIICHHE CBETa, AUCIIEPCHs CBETA; aHAJTM3UPOBATh
CBOJCTBa TeJI, JEKTPOMArHUTHBIE SBJICHUS U MPOLIECCHI, UCIIOJIB3YS (PU3NYECKHE 3aKOHBI: 3aKOH
MPSIMOJIMHEHHOTO PacpOCTPAaHEHHsI CBETA, 3aKOH OTPaKEHHUS CBETA, 3aKOH MPEIOMIICHUS CBETA;
IIPH 3TOM Pa3INy4aTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA U €r0 MAaTEMaTHUECKOE BhIPAKEHUE;
MIPUBOJIUTH MPUMEPBI TPAKTHUECKOTO MCIOIb30BaHUS PU3NYECKUX 3HAHUN O
AIIEKTPOMArHUTHBIX SBJICHUSIX; pelIaTh 3aa4i, UCIOIb3Ys (PM3MUECKUEe 3aKOHBI (3aKOH
MPSIMOJIMHEIHOTO PacpOCTPaHEHHsI CBETA, 3aKOH OTPAXKEHUS CBETA, 3aKOH MPEIIOMIICHHUS CBETA)
1 (OpMyIIbL, CBSI3bIBAIONINE (PU3MUECKHE BETMUMHBI (CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI M YAaCTOTa CBETA); HA OCHOBE aHallM3a YCIOBUS 3a[]au 3allMChIBAaTh KPATKOE YCIOBHE,
BBIICIATH (PU3MUYECKUE BEIMYMHBL, 3aKOHBI U (DOPMYJIbI, HEOOXOIMMBIE [Tl €€ PelleHus,
MIPOBOJUTH PACUETHI U OLICHUBATh PEAIIbHOCTH MOTYYEHHOTO 3HAYCHHs (PU3NUECKON BEJTHUMHBI.

BLIHyCKHI/IK MMOJIYYHUT BO3MOKHOCTb HAYYUTLCA:

[10JIb30BaTh 3HAHUS 00 IEKTPOMArHUTHBIX SBJICHUAX B IOBCEHEBHON KU3HHU 7151 0OecrieueHus
0€30I1aCHOCTH IIPU OOpaleHNnH ¢ IPUOOpaMH U TEXHUYECKUMHU YCTPOHUCTBAMH, JJ1s1 COXpaHEHUs
3JI0pOBBSI U COOJIFOJIEHHS] HOPM 9KOJIOTHYECKOTO MOBEIECHUS B OKPY)KaIOLIeH cpe/ie; MPUBOJUTh
MIPUMEPHI BIUSHUS 3JI€KTPOMArHUTHBIX M3TYYEHUH Ha ’KUBbIE OPraHU3MBbl; pa3inyaTh IPAHULIBI
NPUMEHUMOCTH (PU3MYECKHUX 3aKOHOB, IOHUMATh BCEOOIINI XapakTep (pyHAaMEHTaTIbHBIX
3aKOHOB U OTPAaHUYEHHOCTD MCIOJIb30BaHUS YaCTHBIX 3aKOHOB; MCIIOJIb30BaTh IPUEMBI
NOCTpOoeHUsl (prU3NUeCcKUX MoJesel, moucka u GopMyaIMpOBKHU 10KA3aTENbCTB BBIABUHYTHIX
TUIIOTE3 U TEOPETUUECKUX BBIBOJIOB HA OCHOBE AMITMPHUECKH YCTaHOBJIEHHBIX (DAaKTOB;
HaXOJIUTh aJIeKBaTHYIO MPEIOKEHHOU 3a1a4e (prU3nuecKyro MoJieNb, pa3pemaTh NpodiemMy Kak
Ha OCHOBE UMEIOINXCS 3HAHUH 00 3IIEKTPOMArHUTHBIX SIBICHUSX C HCIIOJB30BaHUEM
MaTEMaTHUYECKOI0 anmnapara, Tak 1 Ipu MOMOIIY METOJ0B OLICHKH.

KBanToBble iBJIeHUSA



BeInyckHUK Hay4duTes:

pacro3HaBaTh KBAaHTOBBIE SIBICHUS U OOBSICHITH HA OCHOBE MMEIOLINXCS 3HAHUN OCHOBHBIE
CBOICTBA WJIM YCJIOBUS IIPOTEKAHUS ITUX SIBJICHUI: €CTECTBEHHAs! U UCKYCCTBEHHAs
PalMOaKTUBHOCTD, -, 3- U Y-H3IIy4YeHHs, BOSHUKHOBEHUE JTMHEHYATOTO CIEKTPa U3ITyUCHHS
aToOMa; ONUCHIBATh N3YUYCHHBIC KBAHTOBBIC SBJICHUS, HCIIOJNB3YS (PU3MUECKUE BETUUNHBI:
MaccOBO€ YHCIIO, 3apAI0BOE YUCIIO, IEPUO/T TIOTypactaaa, SHeprus (GOTOHOB; IPH ONMCAHUN
MIPaBUJIBHO TPAKTOBATh (PU3NUYECKUI CMBICI UCIIOJIb3YEMBIX BEIMUUH, X 0003HAUEHUS U
€IMHUIIB I3MEPEHUS; HAXOAUTH (POPMYIIBI, CBS3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIUIUHY C
JIPYTrUMH BEJTMYMHAMH, BBIYUCIIATH 3HAYCHNE (PU3NUECKON BETMUMHBI; aHATM3UPOBATh
KBAaHTOBBIE SIBJIICHUS, UCTIONIB3Ys (PU3NUECKUE 3aKOHBI M MTOCTYJIAThI: 3aKOH COXPAaHEHHUs YHEPTUH,
3aKOH COXPaHEHMsI JIEKTPUUYECKOTO 3apsi/ia, 3aKOH COXpaHEHUsI MacCOBOI'0 4MCIIa,
3aKOHOMEPHOCTH M3JIyU€HHUS U MOTJIOUIEHHS CBETa aTOMOM, IPU 3TOM pa3iindaTh CIOBECHYIO
(opMyIHMPOBKY 3aKOHA U €0 MaTEMaTUYECKOE BBIPAKEHHUE; pa3inyaTh OCHOBHbBIE IPU3HAKU
IJTaHETapHOW MOJIETN aTOMa, HYKJIOHHOM MOJIENIM aTOMHOTO si/ipa; MPUBOAUTH TPUMEPHI
MIPOSIBJIEHUS B IPUPO/IE U MPAKTUYECKOTO UCITIOIb30BaHUSI PaAMOAKTUBHOCTH, SJIEPHBIX U
TEPMOSIIEPHBIX pEaKUi, CIIEKTPaIbHOIO aHAIN3a.

BBIHYCKHI/IK IIOJIYYUT BO3MOXKHOCTb HAYYUTHCS

MCI0JIb30BATh MOJyYEHHbIE 3HAHUS B TOBCEIHEBHOM JKU3HU ITPH 0OpalieHnu ¢ mpudopaMu 1
TEXHUYECKUMHU YCTPOMCTBAMHU (CUETUYMK MOHU3UPYIOMIMX YaCTHULl, JOZUMETP), Ui COXPAHEHUS
3J10pPOBbSI U COONIOICHNS HOPM SKOJIOTUYECKOTO TMOBEJCHHS B OKpPYXKAIOIIeH cpesie; COOTHOCUTD
SHEPTHIO CBSA3M aTOMHBIX sJIep ¢ JePEKTOM MaccChl; MPUBOAUTDH IPUMEPHI BIHSHUS
PaZMOaKTUBHBIX N3IIy4YE€HUH HA KUBBIE OPraHU3MbI; IOHUMATh IPUHIMI IEHCTBHS JO3UMETPA U
pasnuyarh yCIOBHUS €r0 MCIOJIb30BaHMs; IOHUMATh 9KOJIOTHYECKUE MPOOIIEMbl, BO3HUKAIOIINE
IIPU UCHOJIb30BAHUM ATOMHBIX 3JIEKTPOCTAHIMM, ¥ ITyTH PELICHUs ATUX MTPOOJIEM, EPCIEKTUBBI
WCIIOJIb30BAHUS YIIPABIISIEMOTO TEPMOSAIEPHOTO CUHTE3A.

JIeMeHTbI ACTPOHOMMHU
BoinmyckHUK Hay4dUTCS:

YKa3bIBaTh Ha3BaHU IIJIAHET ComHeyHoM CHUCTEMBI; pa3jindaTb OCHOBHEIC IIPHU3HAKKW CYyTOYHOI'O
BpalliCHUA 3BE3JHOT'O He6a, JBHXCHUA .HYHBI, ComHIa 1 aHeT OTHOCHUTEIIBHO 3BE3, IOHUMAaTh
pasimuusg MCKIAY FCHHOHGHTpH‘lCCKOﬁ n FeOHeHTqueCKOﬁ CUCTCMaMH MUpa.

BLIHyCKHI/IK IOJIYyYUT BO3MOKHOCTb HAYYUTHCS

YKa3bIBATb O6H_II/IC CBOMCTBA M OTJIMYMS INIAHET 3€MHOM rpymIbl ¥ IJIAHET-TUT'AaHTOB,; MAJIbIX TCJI
CoJIHEYHOM CUCTEMBI U OOIBIINX IIJIaHCT, I10JIb30BATbHCA KapTOﬁ 3BC3JHOI'O HeOa IIpu
Ha6J'IIOI[eHI/IHX 3BC3IHOIO He6a; pas3iindyaTb OCHOBHBIC XapPaKTCPUCTUKHU 3BC3]] (pa3Mep, OBCT,
TeMnepaTypa) COOTHOCHTD IBECT 3BC31bI C €€ TeMnepaTypoﬁ; pas3indaThb r’mroTE3kbI O
MPOUCXOKACHUUN ConHEYHOH CHUCTEMBI.



9 kJaacce

102 yaca B roj, 3 yaca B He/eJII0

Ne n/n | Ha3Banue pasaena KoaunyecrBo | B Tom unciie B Tom 4ucie
4acoB KOHTP. pador | jadop. padoT
1 3aKOHBI B3aUMO/JICHCTBUS U 34 2 2
JIBUOKCHHUS TEJT
2 MexaHn4ecKue KoJIeOaHus 1 15 1 1
BOJIHBI. 3BYK
3 DIEKTPOMArHUTHOE TI0JIe 25 1 2
4 CrpoeHne aToMa U aTOMHOTO 20 1 3
aapa
5 CtpoeHnue u BOJIIOIHS 5
Bcenennon
6 Peseps 3
Hroro: | 102 5 8
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