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MNOACHUTEJIBHASA 3AIIMCKA

[IporpamMa mo (Qu3MKEe Ha YpPOBHE OCHOBHOIO 0OmIEro OOpa3oBaHUSI COCTaBJICHA Ha
OCHOBE TIOJIOKEHUI M TpeOOBaHMU K pe3ylbTaTaM OCBOCHHUS OCHOBHOH 00pa3zoBaTeIbHOM
nporpammel, npenactaBieHHbix B @I'OC 00O, a Takxke ¢ yu€toMm denepanpbHOl paboueit
nporpaMMsl Bociutanus ¥ Konuenuu npenopaBanus yueoHoro npeamera «dusukay.

Copnepxanue nporpaMMbl IO (HU3UKE HAIPABICHO HAa YIOBJIETBOPEHHE IOBBIIICHHBIX
3alIpocoB O0yYarOIIUXCsl, CTPEMSIUXCsA K Oosee rIy0OKOMY OCBOCHUIO (PM3NYECKUX 3HAHWH, U
Ha (opMUpOBaHME €CTECTBEHHO-HAYYHOM TIpaMOTHOCTH oOydarouuxcs. B mporpamme mo
¢u3uKe YYUTHIBAIOTCS BO3MOXKHOCTH Y4e€OHOro mpeamera B peanusanuu TpedoBanuii ®I'OC
OOO k nnaHupyeMbIM JMYHOCTHBIM M METAalpPEIMETHBIM pe3ysibTaTaM OOydYeHHUs, a TaKkKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEJAMETOB HAa YpPOBHE OCHOBHOI'O
o01ero o6pa3oBaHusI.

[Tporpamma no ¢u3uke npeajgaraeT Nociae10BaTeIbHOCTh U3yUEHHs] TEM, OCHOBAaHHYIO Ha
JIOTHKE Pa3BUTHSI IPEIMETHOTO COZIEPKaHMs U yUETE BO3PACTHBIX OCOOCHHOCTEH 00ydaroLIuXCs.

[Tporpamma o ¢usuke pa3paboTaHa ¢ LEJIbI0 OKa3aHUS METOAUYECKON TOMOILHU YUUTEIIO
B CO3JIaHMM padoueil mporpamMmsbl 10 y4eOHOMY MpeIMETY.

®dusnka SIBISETCS CUCTEMOOOPA3YIOIIMM JUIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB,
MOCKOJIbKY (hpr3MUecKre 3aKOHBI JIeKAT B OCHOBE IPOIECCOB U SIBICHUH, U3y4aeMbIX XUMUEH,
Ouonoruelt, actpoHOMHUeH U GU3NUECKOi reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, IpeNoCTaBisieT HaumOojee siCHble OOpas3lpl MPUMEHEHMs] HAy4HOIo MeToj]a
MO3HAHUS, TO €CTh CII0C00a MOTYUYEHHUs JOCTOBEPHBIX 3HAHUI O MUE.

OpHa u3 IMaBHBIX 337134 (PU3MYECKOro 00pa3oBaHMs B CTPYKType o0uiero odpa3zoBaHus
COCTOUT B (POPMHUPOBAHUM ECTECTBEHHO-HAYYHOM TI'pPaMOTHOCTM M HHTEpeca K HayKe Yy
oOyJaronuxcs.

N3yuenne Gpu3MKH MpeanoaraeT yBepeHHOe BIaJJeHUE CIEAYIOIMMU KOMIETEHTHOCTSIMH,
XapaKTEepU3YIOIIMMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

e  HAy4HO OOBSCHSTH SIBJICHUS,

e  OLEHUBATh ¥ IOHUMATh OCOOEHHOCTH HAyYHOT'O MCCIIEI0BAHUS;

e  MHTEPHPETUPOBATH JAHHBIE W MCIONb30BaThb HAy4YHBIE J0KA3aTENbCTBA IS TOJTYYECHHUS
BBIBOJIOB.

Llenu wm3yueHus (U3MKK HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHHs OIpEICNIeHbl B
Konuenmuu npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTEIbHBIX OpraHU3aIMIX
Poccuiickoit ®enepanuu, peanu3ylOIUX OCHOBHBIE 00I1€00pa3oBaTeNbHbIE MPOTrPAMMBL,
yTBepxkI€HHON pemeHneM Kosmermn MunncrepeTBa nmpocsemenns Poccuiickont denepanun
(mporokoin ot 3 gexadbps 2019 r. Ne [1K-4BH).

[enu nzydyenust pusuku:

e pa3BUTHE HUHTEpeca MU CTPEeMJICHHs OOYyYaloIIMXCS K HAYYHOMY HU3YYEHHIO MPHUPOJBbI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e pa3BUTHE TMpPEACTaBICHMH O HAYYHOM METOJe TMO3HaHHA U  (OPMHpPOBAHUE
MCCJIE0BATEIBCKOIO OTHOIIEHUS K OKPYXKAIOIIUM SIBJICHUSM;

e (opMupoBaHHEe HAyYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa HM3y4YCHHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opMupoBaHHe yMEHHI NPUMEHATHh (PU3NYECKHE 3HAHMS M Hay4yHbIC JOKa3aTeIbCTBA JJIS
OOBSICHEHUS OKPYXKAIOILUX SIBJICHUIH;



(dopMHpOBaHUE MPEACTABICHUNA O POIM (GU3UKHU I Pa3BUTHUS APYIHMX €CTECTBEHHBIX HayK,
TEXHHUKH U TEXHOJIOTHi;

pa3sBUTHE TIPEACTABICHUH O BO3MOXHBIX chepax Oyaymiei npodeccrnoHaIbHON
NeSITeIbHOCTH, CBSI3aHHOW C (PU3MKOW, MOATOTOBKA K JajbHEUIIEMY OOYYEHUIO B 3TOM
HaIpaBJICHUU;

(dopMHpOBaHNE TOTOBHOCTHU K JajbHENHIIEMY U3YUYCHHUIO (PU3UKU Ha yriyOJEHHOM ypOBHE B
paMKax COOTBETCTBYIOLIMX IHpoduieil o0yueHHMs Ha YpPOBHE CpEAHEro oOIuero
o0OpazoBaHwUs.

JlocTikeHne STUX Lenedl mporpaMMbl MO (U3MKE Ha YpPOBHE OCHOBHOIO OOLIEro

00pa3oBaHus 00ECIICYMBACTCS PEIICHUEM CIISTIYIONINX 3a/1au:

npuoOpeTeHne 3HAaHUM O JUCKPETHOM CTPOCHUM BEIIECTBA, MEXAHHMUYECKUX, TEIUIOBBIX,
HIIEKTPOMArHUTHBIX U KBAHTOBBIX SIBIICHHSIX;
npuoOpeTeHne yMEHUH aHAIM3UPOBAaTh U OOBACHATH (PU3MUECKUE SIBJICHHUS Ha OCHOBE
U3y4EHHBIX (PU3NYECKHUX 3aKOHOB U 3aKOHOMEPHOCTEH;
OCBOCHME METOJIOB pEIEHUsS] PACUETHBIX M KAUECTBEHHBIX 3aJad, TPEOYIOLIMX CO3/aHUs U
UCNONb30BaHUS  (U3MYECKUX  MoJenell, BKIoYas  TBOPYECKHE U IPAKTUKO-
OpPUEHTHPOBAHHbIE 3a/1a4H;
pa3BUTHE HCCIEIOBATEIBCKUX YMEHHI: HAONIONATh SIBICHUS M HM3MEpATh (usmueckue
BEJIMYMHBI, BBIBUTATh THUIOTE3bl M MpeUlarath SKCIEPHUMEHTAIBHBIE CIIOCOOBI UX
NPOBEPKH, IUIAHUPOBATh M TIPOBOJAMTH OTBITHI, JKCIIEPHUMEHTAIBHBIC HCCIICAOBAHMS,
aHAJTM3UPOBAThH MOJTyYCHHBIE JAaHHBIC U JIeTaTh BBIBOIBI;
OCBOCHHME TPHUEMOB paboThl ¢ wuHpOpMaImerd (QHU3UIECKOTr0 COMEpKAHUS, BKIIIOYAs
UHPOPMALIMIO O COBPEMEHHBIX JIOCTHIKCHHUSX (U3WKH, MHTEPIPETAIHsI W KPUTHYIECKOE
OlICHMBaHME NH(OPMALINN;
3HaKOMCTBO €O c(epamu NMpodeccHOHANbHOM NeSTeNTbHOCTH, CBSI3aHHBIMU C (PU3UKOW, U
COBPEMEHHBIMU TEXHOJIOTHSIMHA, OCHOBAHHBIMHU Ha JIOCTIKEHUSIX (DPU3NIECKON HAYKH.

Ha uzyuenue ¢puzuxu B 9 knacce orBoautcs 136 yacos (4 yaca B HEZEIIO).



COJAEPKXAHUE OBYYEHMUSA

Paszgea 1. Mexanuuyeckue siBJeHHUSA.

Mexannueckoe nBuxkeHue. MatepuanbHasi Touyka. CrocoObl ONMUCaHUS MEXaHUYECKOTO
JIBUKEHUS: TaOMU4HbIN, Tpadudeckuii, ananmutuueckuii. Cuctema orcuéra. OTHOCUTENBHOCTD
MEXaHUYECKOTO JBUKEHUS.

BekTtopHble BENWYMHBI, OINEpPALMUM C BEKTOPAaMH, IPOEKLMHU BEKTOpa. Pammyc-BekTop
MaTEepUAIbHON TOYKH, NIEPEMEILICHUE HA TUIOCKOCTU. PaBHOMEpHOE NMPSMOJIMHENHOE JIBUKEHHE.
HepaBnomepnoe mnpsimosiuHeiiHoe nBukeHue. CpelHsii U MTHOBEHHAs CKOpPOCTh Tejla Mpu
HEPAaBHOMEPHOM JBUKECHUHU.

VYckopenue. PaBHOyCKOpeHHOE MpPSMOJIMHEIHOE [BIKEHHE. YCKOpeHHe CBOOOJHOTO
nagenus. Oneitel [Nanunes.

['padmyeckas uHTEpHpETAINS YCKOPEHHUS, CKOPOCTH, TPOIICHHOTO MyTH U MEepEMEIICHUS
JUTSL IPSIMOJIMHEWHOTO JIBUYKEHUSL.

JIBrkeHHE Tena, OPOIICHHOTO TO] YIJIOM K TOPU30HTY.

JBrm>keHre 1o OKpYKHOCTH. JIMHEHash CKOpOCTh, YrioBas CKOPOCTb, IMEPHUOJ U YACTOTA
oOpalreHusi Mpu PABHOMEPHOM JIBIDKEHHHM I10 OKPYKHOCTH. CKOpPOCTh W YCKOpPEHHE IMpH
JIBUKEHUH 110 OKPYKHOCTH.

Bexkrop cuibl. PaBHOAEWCTBYOIIAs CUIIA.

ITepBoiii 3akoH HproToHa. Bropoit 3akon Hetorona. Tpetuit 3akon Hprorona. [lpuniun
CYNEPIO3ULIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUsl CKOJIbKEHHs, CUjia TPEHUs
noKosi, Ipyrue Buasl Tpenus. Koaddunment tpenus.

JIBH>KEHUE TeJl 10 OKPYKHOCTH IO ICCTBUEM HECKOJIBKUX CHJL.

3akon bepnymiu u nogbéMHas cuiia kpsuia. CoBpeMEHHBIE JIeTaTeNIbHBIC anmnaparsl, Cy/aa
Ha TOJBOJHBIX KPBUIbSIX, AHTHUKPBUIO HAa CKOPOCTHBIX aBTOMOOWISX. J[BHKeHHME Toe3ja Ha
MarHUTHOM MOJYIIKE.

Cuita TSKECTH U 3aKOH BCEMHPHOIO TATOTEHHUs. JIBUKEHUE TN BOKPYT TPABUTALIMOHHOTO
1eHTpa (B ToM uucie mianeT Bokpyr Comnnia). [lepBas kocMuueckas ckopoctb. HeBecoMocTh u
[EepErpy3KH.

PaBHOBecue MaTepuanbHOI TOYKU. AOGCOMIOTHO TBEP0E Teno. PaBHOBecue TBEPAOTO Tena
C 3aKpEIUIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. W3Menenume wumnynbca. WMMnynbc cuibl. YHOpyroe W HEynpyroe
B3aUMO/JICCTBHE. 3aKOHBI U3MEHEHUS U COXPAHEHHS UMITYJIbca. PeakTUBHOE JBUKEHUE.

Mexanudeckas paboTa U MOIHOCTh. PaboTa cui TspkecTH, ynpyroctu, TpeHus. CBs3b
sHepruu u paboThl. [loTeHIManbHas SHEPrus Tejia, MOJHSATOTO HaJ TOBEPXHOCTHIO 3EMIIH.
[ToTeHuumanbHast 3Heprus c:katoil npyxxuHbl. Kunernueckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH U3MEHEHUS U COXPaHEHUSI MEXaHUYECKOM YHEpruu.

Hemoncmpayuu.

Habmronenne MexaHU4eCcKOro IBU)KEHUS Tella OTHOCUTENBHO Pa3HbIX TEll OTCUETA.

CpaBHeHME IyTE€W U TPACKTOPUI ABUKEHUS OJHOTO M TOTO K€ TeJa OTHOCUTEIBHO PA3HBIX
TEJI OTCYETA.

W3mepenne CKOpOCTH U YCKOPEHUS MPSMOIMHENHOTO IBUKEHUSI.

HccenenoBanue Npu3HaKOB PaBHOYCKOPEHHOTO JIBUKECHHUSL.

Habmroienne ABMXKEHUS Tela 0 OKPY>KHOCTH.



HaOnroneHne MexaHWYecKHX SIBICHMH, NMPOUCXOMALIMX B cucreMe oTcuéra «Temexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBYKCHUH OTHOCUTENILHO KaOMHeTa (PU3HKH.

HaGmronenue paBHOBecust Tel, CBOOOJHOTO TMajeHUsS, KoJeOaHWs MasTHHKA B
MHEPLHATIbHBIX CUCTEMAaX KaK IOJITBEPK/ICHUE PUHIUIIA OTHOCUTEIBHOCTH.

3aBUCHUMOCTb YCKOPEHMSI T€JIa OT €r0 MAacChl U JIEHCTBYIOIIEH Ha HETO CUJIBL.

HaOnronenue paBeHcTBa CUII IPU B3aUMOAECHCTBUM TeEII.

M3meHeHue Beca Tenla Ipu YCKOPEHHOM JIBUKEHHUU.

[Tepenaua uMmysbca Npyu B3aUMOJICHCTBUHU Tell.

[TpeoOpa3oBaHus 3HEPruM MpH B3aUMOAECHCTBUU Tell.

CoxpaHeHue UMITyJIbCa TPHU A0COIOTHO HEYIPYTOM B3aMMOACHCTBHH.

CoxpaHeHue UMITyJIbca IPU YIPYTOM B3aUMOAECHCTBUH.

Habumronenne peakTMBHOTO JBUKEHMUS.

CoxpaHeHue 3Hepruu Ipu cBOOOIHOM MaJAECHUU.

CoxpaHeHue 3Hepruy Npy ABMKEHUU Tella MO JeHCTBUEM MPYKHUHBI.

Jlabopamopnwvie pabomot u onvimel.

KonctpynpoBaHue Tpakrta Juis pasroHa U JaJIbHEHIIEro paBHOMEPHOTO JABUXKEHMS [IapuKa
WIN TENEXKKH.

OnpeneneHue cpeiHEed CKOPOCTU CKOJBXKEHUs Opycka WM JBW)KEHMS ILApUKa 110
HAaKJIOHHOM INIOCKOCTH.

OnpeneneHue YCKOpPEHHs Teja IpU PABHOYCKOPEHHOM JBM)KEHHUU 110 HAKJIOHHOMN
IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IMYTH OT BPEMEHHU IPH PABHOYCKOPEHHOM JIBHXKEHHMU 0e3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka rumoTessl: €ciau MpU PaBHOYCKOPEHHOM JBHKEHMH 0€3 HadalbHON CKOPOCTH
IIyTH OTHOCSITCS KaK Psii HEYETHBIX YUCEJI, TO BpEMEHA OJIMHAKOBBI.

HccnenoBanue ABMKEHUS Tena, OPOIIEHHOTO MOJT YIJIOM K TOPU30HTY.

HccnenoBaHue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUSI OT CUJIbI HOPMaJIbHOTO JJaBJICHHUS.

Ornpenenenne ko3P huIeHTa TPEHUS CKOIBKEHHUS.

Omnpenenenne KECTKOCTU MPYKUHBI.

HccnenoBanue 3aBUCHUMOCTH CHJIBI YIIPYTOCTH, BO3HHUKAIOLIEH B MpYKHUHE, OT CTENEHU
negopMaluu NpyKHUHBI.

Onpenenenue pabOThl CHUIBI TPEHHsT MPU PAaBHOMEPHOM [JBM)KEHHU Tela IO
TOPU30HTAILHON TOBEPXHOCTH.

Onpenenenre paOOTbl CHUJIBI YNPYrOCTH TpU MOIBEME TIpy3a C HCIOJIb30BaHHUEM
HEMOJIBUYKHOTO U MOJABHKHOTO OJIOKOB.

Paznen 2. Mexannuyeckue KoJ1eGaHusi U BOJIHBI.

KonebarenbHoe aBmxeHue. OCHOBHBbIE XapaKTEPUCTHKU KoyieOaHUI: NMEpUOA, 4acToTa,
amruintynaa. ['apmonnueckue koneOanus. 3aryxarolue KosuebaHus. BeiHyX1eHHbIe KOJaeOaHusl.
Pe3onanc.

MareMaTHuecKuil U NpYKUHHBIA MasTHUKU. [IpeBparienue sHepruu npu KojiedarelbHOM
JIBUOKEHUH.

Mexannueckue BosiHBL. IIpojonpHble M momnepeuHble BONHBI. CBOMCTBA MEXaHMYECKHUX
BOJIH: UHTepdepeHIMs M audpakuus. JaMHa BOJHBI M CKOPOCTh €€ pPACHPOCTPaHEHHUS.
MexaHnueckue BOJIHbI B TBEPJOM Telle, CEHCMUUYECKUE BOJIHBI.



3Byk. PacnpocTpanenue u oTpaxkeHue 3ByKa. [ ]pOMKOCTh 3ByKa M BbICOTA TOHA. Pe3oHaHC
B akyctuke. MH(]pa3Byk u ynbpTpa3Byk. Mcronp3oBaHHE yIAbTPa3ByKa B COBPEMEHHBIX
TEXHOJIOTHUSIX.

Hemoncmpayuu.

Habmonenue xonebanuii Tex moJ1 AEHCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.

Habmroienue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

Habmroienue BeIHYKIEHHBIX KOJI€OaHUM U pe30HaHca.

PacnipocTpanenre npoAoiabHBIX U MOMEPEYHbIX BOJIH (Ha MOJIEIH).

Habmonenue unrepdepeHuny u Augpakiuy BOJIH HA TOBEPXHOCTH BOJIBI.

HabumtoieHne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHUYECKHI1 pe30HaHC.

Jlabopamopnuvie pabomuvt u onvimol.

Omnpenenenye 4acToThl U Ieproia KoiaeOaHui MaTeMaTHYeCKOro MasTHHKA.

Omnpenenenue 4acToThl U Meproia KoineOaHui Npy>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCMMOCTHY TIeproa KojeOaHuii rpy3a Ha HUTHU OT AJIMHBI HUTH.

HccnenoBanue 3aBUCMMOCTH TIepro/ia KoieOaHui MPY>KUHHOTO MasiTHUKA OT MaccChl rpys3a.

[TpoBepka He3aBUCUMOCTH NepUoAa KoieOaHui rpy3a, MOJBEHICHHOTO K JIEHTE, OT MaCChI
rpysa.

OnbITHL, IEMOHCTPUPYIOLIHE 3aBUCUMOCTh TIepro/ia KoJeOaHuil MPYKHMHHOTO MasiTHUKA OT
MacChl I'py3a U )KECTKOCTU MPYKUHBI.

N3mepeHue yckopeHus cBOOOAHOIO MaJACHHUS.

Paznen 3. DiiekTpoMarHuTHoOe 1oJie M 3JIeKTPOMAarHUTHBIE BOJIHBI.

ONEKTPOMarHuTHOE IMoJIe. DJIEKTPOMArHUTHBIE BOJHBI. (CBOMCTBA 3JIEKTPOMATHUTHBIX
BoJIH. [IIkana 31eKTpOMarHuTHBIX BOJH. VcIionb30BaHuEe 2JEKTPOMAarHUTHBIX BOJIH Ul COTOBOM
cBsa3u. Paguonokanus. KocMuueckas cBsi3b.

OnexkTpoMarHuTHas Ipupoaa ceera. CkopocTe cBera. BoiHOBBIE CBONCTBa CBeETa:
uHTepdepeHus 1 TudpaKius.

Hemoncmpayuu.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

WnTepdepenius u qudpakuus cBerta.

Jlabopamopuvie pabomol u onvimol.

N3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMIIBHOTO TeNedoHa.

[TpoBeneHue ONBITOB MO HAOIIOACHUIO HHTEPPEPEHIINU U TU(DPAKIIUU CBETA.

Paznen 4. KBaHTOBbBIE SIBJIEHUS.

OmneiTel Pesepdopaa u mmanerapuas Mmoaens atoMa. Mogens atoma bopa. Ucnyckanue u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHTHI. JInHEHYaThie CIIEKTPHI.

PamnoaktuBHOCTh. Anbda-, Oera- u ramma-usnydenus. CTpoeHHE aTOMHOTO sjpa.
Hykinonnas Mopzens aromMHoro sapa. M3zoromel. PanuoaktuBHBIE mpeBpanieHus. l[lepuon
noJlypacnajsa aTOMHBIX saep. /[leficTBHE pagMOaKTUBHBIX W3IYyYEHUN HA KUBBIE OPraHU3MBI.
3amuTa OT paJuO0aKTUBHOTO U3JIy4EHUSI.

SnepHble peakiu. 3aKOHBI COXPaHEHUs 3apsiI0BOr0 U MAacCOBOIO YMCE. DHEPIrHsl CBS3U
aToMHbIX saep. CBsa3p Macchl M sHepruu. Peakumm cuHTte3a u aeneHus suep. Mcrounuku
sHeprun ConHila ©u 3BE3NM. SlnepHas sHepreTuka. OIKOJOTHYECKHE TMPOOJEMBI SIECPHOM
SHEPIeTHUKHU.

Hemoncmpayuu.

CrexTpsl U3JIy4eHHS U TOTJIOLIEHUS.



CHeKTphl pa3IMYHBIX I'a30B.

CrnexTp BoaOpoO/Ia.

Habumonenue tpeko B kamepe BuibcoHa.

Pabora cuéTunka HOHU3UPYIOIIMUX U3TYUEHU.

Peructpanus nznydeHus npupoHbIX MUHEPAJIOB U IPOAYKTOB.

Jlabopamopnwvie pabomot u onvimeul.

HaOnroneHue crijlonHbIX ¥ IMHEHYaThIX CIIEKTPOB U3TYYECHUS.

HccnenoBanue TPEKOB: H3MEPEHUE DSHEPrUM YacTULbI [0 TOPMO3HOMY IyTH (1O
doTorpadusim).

W3mepenue paanoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-0000 AN MOIYIb.

[ToBTOpUTENEHO-0000MIAIOIMI  MOIYAb  NpeJHA3HAueH [UIs  CHCTEMAaTH3alud |
00001IeHUsT TPEAMETHOTO COJIEPKAHHS U OTIBITA JIEATEIBHOCTH, IPHOOPETEHHOTO MPH U3yYCHUHU
BCEro Kypca (PM3MKH, a TakKe /sl MOATOTOBKM K OCHOBHOMY IOCYAApCTBEHHOMY 3K3aMEHY I10
buzuke.

B nponecce n3yueHus: 1aHHOTO MOAYJI PEAIU3YIOTCS U MOIY4aloT AaJbHEHIIee pa3BUTHE
yueOHble JeicTBUsA, oOOecleyuBaome JOCTHKEHUE NPEAMETHBIX U MeTarpeIMeTHbIX
pe3yabTaToB 00y4deHHs, (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOW T'PAMOTHOCTH: OOBSICHEHHE H
OTIHCAHME SIBIICHUI Ha OCHOBE NMPUMEHEHUs (PU3NYECKUX 3HAHUH, UCCIIE0BATEIILCKUE ICHCTBUS
(BBIABMKEHHME TMIIOTE3, IOCTAHOBKA L€ U IUIAHUPOBAHUE MCCIIECAOBAHMS, aHAINU3 JIAHHBIX U
[I0JIy4Y€HUE BBIBOJIOB).

[TpeanouruTensHOi  (GOpPMON OCBOEHHMSI MOIYJs SBISETCA MPakTHKyM, HOporpamMma
KOTOPOTO BKJIFOYAET:

e pemieHMe 3ajad, OTHOCAIIMXCS K Pa3jMYHBIM pas3jienaM U TeMaM Kypca (U3HUKH, B TOM
yHCclie 3a]]a4, UHTETPUPYIOLINX COJIEpPKaHUE Pa3HbIX Pa3/IeNoB;

e  BBINIOJIHEHUE JJTAOOPATOPHBIX padOT U OMBITOB (BKJIIOYas pabOThI U ONBITHI U3 MEpPEUHEN K
paszzmenaM  Kypca) B YCIOBUSIX  CaMOCTOSITENIBHOTO  IJITAHMPOBAHUS — MPOBEICHUS
UCCIIeIOBaHMsI, BbIOOpa M OOOCHOBaHMS METOJAa W3MEpPEHHUs BEJIWYUH, COOpKHU
AKCIIEPUMEHTAJIbHONW YCTAaHOBKH;

e  BBINOJIHEHUE MPOOJIEMHBIX 3aJaHUN MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa (3alaHus 1o
€CTECTBEHHO-HAYYHOM TPAMOTHOCTH), B TOM YHCIE 3aJlaHUd C MEXKIPEIMETHBIM
coJiep:KaHuEeM;

e paboTy HaJ IPYNIOBBIMY UM UHAWBUIYATbHBIMU NIPOEKTAMH, CBI3aHHBIMU C COJEPKAHUEM
Kypca (pU3UKH.

W3ydeHne moBTOPUTENHHO-0000IIAIONIET0 MOIYJISE MOXET 3aKaHYMBAThHCS MPOBEIECHUEM
JIMarHOCTUYECKOM paboThl 3a Kypc (GU3UKH, BKIIOUAIOIIEH 3aJJaHNUs Pa3HOTO YPOBHS CIOKHOCTH.
Pe3ynbTaThl BBINOJIHEHUS] TUArHOCTUYECKOH pabOThl MOTYT IMOKa3blBaTh CTENEHb T'OTOBHOCTHU
oOyyaromuxcst K OCHOBHOMY TOCYAApCTBEHHOMY OJK3aMeHy Mo (Qu3uke, a Takxke
CBUJIETEIBLCTBOBATh O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHON I'PAMOTHOCTH.



I[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUS ITPOI'PAMMBI
JIMYHOCTHBIE PE3YJIBTATHI

B pesynbrate w3yueHuss (UMK Ha YypPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUS Y

oOyuatomerocst 0yayT c(hopMUPOBaHbI CIEAYIONINE JIMYHOCTHBIE PE3YJIbTaThl B YACTHU:

1) nampuomuueckozo eocnumanus:

® MPOSBICHHE MHTEpPECa K MCTOPUU M COBPEMEHHOMY COCTOSIHHIO POCCHMCKOW (DHU3MUYECKOM
HAYKH;

® I[ICHHOCTHOE OTHOIICHHUE K JOCTHKCHHUSIM POCCUNCKHUX YIEHBIX-(PU3HUKOB;

2) 2pasxcoancKozo u OyxXo8HO-HPAGCMEEHHO20 6OCHUMAHUA:

® TOTOBHOCTh K aKTUBHOMY YYacTHUIO B OOCYXKICHHH OOIIECTBEHHO 3HAUYMMBIX M STHYECKHX
po0JIeM, CBSA3aHHBIX C IPAKTHYECKUM TPUMEHEHHUEM JIOCTHKCHHUN (DU3HKWY;

®  0OCO3HAHUE BaXXHOCTH MOPATbHO-3TUYECKUX MPUHIIUIIOB B ACSITEILHOCTH YUEHOTO;

3) acmemuueckoco éocnumanus:

®  BOCIPHUATHE SCTETHYECKHX KadecTB (PU3MUYECKOW HAyKH: €€ TapMOHHYHOTO MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) yennHocmu HayuHO20 NOZHAHUA:

® OCO3HaHHUE IICHHOCTH (M3MYECKON HAyKM KaK MOIIHOTO WHCTPYMEHTA MO3HAHUS MHPA,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BayKHEHIIIEH COCTABISIONIEH KYIbTYpPHI;

® OpHCHTAlUS B JCATCILHOCTH Ha COBPEMEHHYI) CHCTEMY HAyYHBIX IPEACTABICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPO/IBL;

®  pa3BHUTHE HAYYHOU JTFO0O3HATEILHOCTH, MHTEpPECA K HCCIIE0BATEIILCKON e TEIIbHOCTH,

5) popmuposanusn Kyabmypot 300p06bs u IMOUUOHATLHOZO ONAZONOTIYHUA:

®  OCO3HAHUE IIEHHOCTH 0€30TacHOr0 00pasa KU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHpE,
Ba)XHOCTH TIPABIII OE30ITACHOTO TIOBEICHUS HA TPAHCTIOPTE, HA JOPOTaxX, C JEKTPUICCKUM U
TEIUIOBBIM 00OPY/IOBAaHUEM B JIOMAIITHUX YCIIOBHUSX;

e  chopMHUPOBAHHOCTH HaBbIKa pedieKCHH, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTO Ke
IpaBa y JIPyroro 4ejioBeKa;

6) mpyoosozo éocnumanusn:

® AKTUBHOE yYacTHE B PEUICHHH MPAKTUYECKUX 3ajad (B pamMKax ceMbU, 00pa3oBaTeNbHOM
OpraHW3aIk, TOpOoJa, Kpas) TEXHOJOTMYSCKOH W COIHMAIBLHOW  HAINPaBIICHHOCTH,
TPeOYIOMMX B TOM YHCIIC U (GU3UISCKUX 3HAHUM;

®  HHTEpEC K MPaKTUYECKOMY U3YUEHHUIO MPOQPECCHiA, CBI3aHHBIX C (DU3HUKOIA;

7) 9K0102U4ECKO20 60CNUMAHUSA:

® OpHEHTallUsd Ha NpPUMEHEHHe (PUINYECKUX 3HAHUU [UIsl pelieHus 3aaad B objacTtu
OKpYXKAroIIel Cpelibl, MIaHUPOBAHUS MOCTYIKOB M OLEHKH WX BO3MOXKHBIX TOCIEICTBUN
JUJISL OKPY>KAIOIIEe Cpeibl;

e  OCO3HAHUE II00AIBHOTO XapaKTepa FIKOJIOTHUECKUX MPOOIEM U MyTel UX PEIICHNUS;

8) adanmayuu K usMEHAIOWUMCA YCI0BUAM COUUATILHOU U NPUPOOHOIL CPEObL:

e MOTPeOHOCTH BO B3aMMOJCHCTBUHM TPU BBHIMOJHCHHH WCCICIOBAaHUN ¥  IMPOCKTOB
(bu3UYECKON HANIPABICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSM JPYTHUX;

®  T[IOBBIIIEHHE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUUYECKYIO IeATEIbHOCT;

e noTpeOHOCTh B (hOPMHUPOBAHHM HOBBIX 3HAHUM, YMEHHH (DOpMYIHpPOBATH HJIEH, MOHATHS,
TUIOTE3bI O (PU3HUECKUX 00BEKTaX U SBICHUSIX;



0co3HaHME Ae(PUINTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 0071acTH (PU3UKHU;
IUTAHUPOBAHHUE CBOETO PAa3BUTHUS B MPUOOPETEHUN HOBBIX (PM3NUECKUX 3HAHUM;

CTpEeMJICHUE aHAJIM3UPOBATH U BBISIBIISTH B3aMMOCBSI3U TIPHPO/IbI, OOIIECTBA U IKOHOMUKH, B
TOM YHCJIE C HCIIOJIb30BaHUEM (DU3NYECKUX 3HAHMIA;

OLICHKA CBOMX JCHCTBHH C Y4€TOM BIHMSHHS HAa OKPYXKAIOUIYI0 Cpeay, BO3MOXKHBIX
r1100aIbHBIX TTOCIIEICTBH.

METANPEIMETHBIE PE3YJIbTATHI

B pesynprare ocBoeHHst mporpamMmbl 1O (U3MKE HA YPOBHE OCHOBHOTO OOIIETO

oOpa3oBanusi y oOyuatomerocsi OyayT cpOpMUPOBaHBI MeTampeAMeTHbIe Pe3yJbTaThl,
BKJIIOUAIOILIME TIO3HABATENbHbIE YHHUBEpCaJbHbIe Y4eOHbIC JIEHCTBUS, KOMMYHHUKATHBHBIC
YHHUBEpCalbHbIC yueOHbIE NEUCTBUS, PETYISITUBHBIC YHUBEPCATIbHbIC yUeOHbIE T1EHCTBUS.

ITo3HaBaTeabHbIE YHUBEPCAJBbHBIC yqeﬁnme JelCcTBUA
ba3oBble JJornveckue aelicTBUs:

BBISBISATh W XapaKTEPU30BaTh  CYIIECTBEHHBIE NPU3HAKK OOBEKTOB  (SBJICHHMIA),
KJIacCH(pUIUPOBATH HX;

BBISBJIATH 3aKOHOMEPHOCTH M IPOTHBOPEYMS B PACCMATPUBACMBIX (PaKTaxX, NAHHBIX H
HaOJIOJCHUSX, OTHOCSIIUXCS K (PU3UUECKUM SBICHHSIM;

BbIABJIATE TPHUYUHHO-CICACTBCHHLIC CBA3W IIPU HU3YYCHHUU (1)I/ISI/I‘ICCKI/IX SIBJICHUN W©
IPOIIECCOB, JIeNaTh BBIBOJBI C MCIOJB30BAaHUEM JIEAYKTUBHBIX W MHIYKTUBHBIX
YMO3aKJIFOUEHUH, BBIIBUTATh TMIIOTE3bl O B3aUMOCBA3X (PU3NUYECKUX BEJTUUNH;
CaMOCTOSITENIbHO BBIOMpaTh croco0 pemieHus yuyeOHON (u3nueckod 3ajgaun (CpaBHEHUE
HECKOJIbKMX  BApMAHTOB  peEIIeHHUs, BBIOOp Haubojee MOAXOJAIIEr0 C  Y4ETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBbie nccienoBaTeLCKHe AeliCTBUSA.

HCIIOJIB30BAaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI MHCTPYMEHT IIO3HAHNS,

MPOBOAMTH IO CAaMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY OIBIT, HECIOXHBIA (hU3HUECKU
HKCIIEPUMEHT, HEOObILIOE UCCiIeI0BaHNE (PU3NYECKOTO SIBIICHUS;

OLICHUBaTh Ha NPUMEHHUMOCTh M JOCTOBEPHOCTh HH(OpMAIMIO, MOJYYCHHYIO B XOJ€
VCCIIEIOBAHMS WM DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOpMyIUpOBaTh 0O00OIIEHHUS W BBIBOABI IO PE3ylbTaTaM IMPOBEAEHHOTO
HaOJII0/IEHUS, ONBITA, UCCIIEOBAHNUS;

IPOTHO3UPOBATh BO3MOXKHOE JajbHeWIIee pa3BUTHE (U3UUYECKUX IPOILIECCOB, a TaKKe
BBIJIBUTATH TPEATIOIOKEHHUS 00 X Pa3BUTUU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.

Pabora ¢ nnopmanmeii:

OPUMEHSTh PA3JIMYHbIE METO/bl, MHCTPYMEHTHI W 3alpochl MpH IIOUCKE M 0TOOpe
UH(OPMALIMU WU TAHHBIX C YYETOM MPEUI0KeHHON ydeOHO! (pu3ndecKoil 3a1auu;
aHAJTM3UPOBATh, CHCTEMATU3NPOBATh U MHTEPIPETUPOBATH HHPOPMAIIUIO PA3IMYHBIX BHJIOB
U GOpM IpeCTaBICHHUS;

OLICHMBATh HAAEKHOCTh MH(POpPMAIMU TO KPHUTEPHUSAM, NPEAJIOKECHHBIM YUHUTENIEM WIH
c(OpMyITHPOBAHHBIM CAMOCTOSITEIIEHO;



CaMOCTOSITENIFHO BBIOMpAaTh ONTUMaJbHYIO (opMy TpeAcTaBieHUs HHPOpPMALUU U
WUTIOCTPUPOBATh pEIIacMble 3aJaudl HECIOKHBIMH CXEMaMHM, JAWarpaMMaMi, WHOW
rpaduKol U UX KOMOMHAITUSMH.

KOMMyHHKaTHBHbIe YHuBEpPCaJIbHbLIC yqeﬁnble JelcTBUA:

B XO7ie 00CYXKAeHUsl y4eOHOro Marepuaina, pe3yJlbTaToB J1a00opaTOpHbIX pabOT U MPOEKTOB
3a7jaBaTh BOIPOCHI 10 CYLIECTBY 00CYXk/1aeMON TEMbI U BbICKA3bIBaTh MJI€H, HALICJICHHbIC HA
peleHne 3a1auu U MoJiep:kaHue 0J1arokenaTeIbHOCTH OOLICHNUS;

COIIOCTABJISITh CBOM CYXJIEHUS C CYXKIECHUSAMH JAPYIMX YYaCTHUKOB Juajiora, OOHapyXHuBaThb
pasyinyue U CXOJCTBO NO3ULIUH;

BBIPA)KaTh CBOIO TOUKY 3PCHHS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

MyOJIMYHO TPEICTABIIATh PE3YNIbTAThl BHITOJTHEHHOTO (PH3MYECKOTO OIBITA (IKCIIEPHUMEHTA,
WCCJICIOBAHMS, IPOEKTA);

IOHUMAaTh M MCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHOW W WMHAMBUIYAIbHOH pabOThI MpH
pelIeHUH KOHKPETHO! (pru3HUecKoil mpoOIembl;

OPUHUMATh LEJIM COBMECTHOW JIeSTeNbHOCTH, OpPraHU30BbIBaTh JIeHCTBUA 1O e
JOCTHKEHHUIO: PacCHpelessiTh POJd, OOCYKIaTh IPOLIECCHl U PEe3ylbTaTbl COBMECTHOMU
paboTbl, 06001I1aTh MHEHHS HECKOJIBKUX JIFO/ICH;

BBINOJIHATh CBOIO 4YacThb pabOThI, JOCTUras KadyeCTBEHHOTO pe3yjbTara II0 CBOEMY
HaIpaBJICHUIO U KOOPAUHUPYS CBOU JEHCTBHS C APYTUMHU WiCHAMU KOMaH/Ibl;

OLIEHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMH HPOAYKT MO KPUTEPHSIM, CaMOCTOSATEIBHO
c(hOpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

PeryasiTuBHbIe YHUBepPCAJIbHbIE y4eOHbIE TeiiCTBHS
Camoopranusauus:

BBISBIIATH NMPOOJIEMBbl B JKM3HEHHBIX M YYEOHBIX CHUTYalHUsAX, TPEOYIOIIMX sl peIleHHs
(bu3nUecKrux 3HaHUM;

OPUEHTHPOBAThCSI B PA3JIUYHBIX MOJIXOAAX NPUHATHS pelIeHud (MHIUBHIYyaJbHOE,
NPUHATHE PELIECHNs B TPYIIE, IPUHATHE PEILICHUH IpyIoi);

CaMOCTOSITENIbHO ~COCTABJISITh ~ aJITOPUTM  pelleHus (U3MYECKON 3aJauyd Wi  IUIaH
UCCIIEIOBaHUS C Y4YETOM HMEIOIIMXCS PECYypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh MIpearaéMble BApUaHThI PELIEHUM;

Jienath BbIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIlleHUE.

CﬂMOKOHTpOJ’IL, IMOLMOHANIbHBINA HHTEJLJIEKT:

JaBaTh a/IEKBaTHYIO OIIEHKY CUTYallUM U IpeJiaraTh MiaH €€ U3MEHEeHHUS,

OOBSICHATH TPUYUHBI JOCTIIKEHUS (HEJOCTH)KEHUS) pe3ylbTaToB NESTEIbHOCTH, J1aBaTh
OLICHKY TPHUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCIIE€ B XOJ BBIMOJHEHUS (U3UUECKOTO
UCCIIEIOBaHMS WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSTENILCTB, U3MEHUBIIMXCS CUTYaIUi,
YCTaHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJbTAaTa LEIH U YCIOBUIM.

CTaBUTb ce0sl HA MECTO JPYroro 4eloBeKa B XOJI€ CIOPa UM AUCKYCCUU Ha HAY4HYIO TEMY,
IIOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro.

IIPU3HABaTh CBOE MPABO Ha OLIMOKY IPU pelIeHUH (PU3MUECKHUX 3a[ad UM B YTBEPKACHUAX
Ha Hay4yHbI€ TEMBI U TAKOE )K€ IPaBO IPYroro.



INPEJIMETHBIE PE3YJIBTATbBI

K koHI1y 00y4enust ¢ 9 knacce npeIMeTHbIC Pe3yIbTaThl HA YTITYOJIEHHOM YPOBHE JIOJKHBI

oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

UCIOJIb30BaTh MOHATUS (CHCTEMa OTCYETA, OTHOCUTEIIBHOCTh MEXAHHYECKOI'O JBHXKEHUS,
HEBECOMOCTh U IEpPEerpy3KkH, LIEHTP TSKECTH, MEXaHUYECKHE BOJIHBI, 3BYK, MH(QPA3BYK U
yABTPa3BYK,  OJJIEKTPOMAarHUTHbIE  BOJIHBI,  PEHTT€HOBCKOE  HW3JIy4YeHHE,  IIKaia
9JIEKTPOMArHUTHBIX BOJIH, CIIEKTPbI MCIYCKAaHUS WM IOIJIOIIEHUs, anbda-, Oeta- U ramma-
U3JIY4YCHUs, M30TOIBI, SACPHAs U TEPMOSACPHAs DHEPreTUKA) W CHMBOJIMYECKUN S3BIK
(U3HKY NIPU PEIICHUH YICOHBIX M MPAKTUYCCKUX 3a]1a4;

YBEpEHHO pa3nyarh SBICHHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSMOJIMHEHHOE
JBUKEHHE, PAaBHOYCKOPEHHOE NPSIMOJIMHEMHOE JABM)KEHHE, CBOOOJHOE MaJeHHE TeJ,
JBIDKEHUE IO OKPYXHOCTH, B3aUMOJEHCTBUE TeJl, paBHOBECHE MAaTepUaIbHOM TOUKH,
pPEaKTUBHOE JIBUKEHHE, HEBECOMOCTb, KojeOaTelbHOE JBI)KEHHE (FapMOHUYECKHUE,
3aTyxalolllue,  BBIHYXJEHHblE  KoJieOaHus),  PE30HaHC,  BOJHOBOE  JBH)KEHHUE
(pactipocTpaHeHHe U OTpaKeHHE 3BYKa, UHTEpPEepeHIMs U JU(PaKLUsI BOJIH), €CTECTBCHHAs
pPaZMOaKTHUBHOCTh, BO3SHUKHOBEHHE JIMHEHYATOrO CIIEKTpa W3IY4YECHHs) MO ONHCAHUIO HX
XapaKTEpHBIX CBOWCTB M HAa OCHOBE ONBITOB, JEMOHCTPHUPYIONIMX TaHHOE (U3NYECKOE
SIBJICHHE;

pacrio3HaBaTh MPOSBICHUE W3YYEHHBIX (DU3NYECKUX SBICHHUHA B OKPY)KAIOMIEM MHUpE (B TOM
yucie Gpusnueckue siBIeHUs B MPUPO/IE: TPUIUBBI U OTJIMBBI, JBIOKeHUE M1aHeT CoTHEeUHOM
CHCTEMBI, PEaKTHBHOE JABHM)KEHHE JKUBBIX OPraHW3MOB, BOCIPHSITHE 3BYKOB >KHBOTHBIMH,
3eMJIETpSICEHUE, CEeHCMUYECKUEe BOJHBI, I[yHAMM, 9XO, IIBETa TeJl, ONTHYECKUE SIBICHUS B
npupojie, OMOJOTHYecKoe AEHCTBHE BUAMMOIO, YIbTpPa(HUOJIETOBOIO MU PEHTTEHOBCKOTO
U3Yy4EeHUH, €CTECTBEHHbIM paJHOaKTUBHBIA (DOH, KOCMHUYECKHE Jy4M, paJnOAKTHBHOE
U3Jy4eHUE TPUPOJHBIX MUHEPATOB JICHCTBHE DPAJUOAKTUBHBIX HM3IIyUYCHHH Ha OpPTaHH3M
YernoBeKa), MPU OSTOM I[EPEBOAUTH TIPAKTUYECKYIO 3a1ady B Y4eOHYIO, BBIICISATH
CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) PUINUECKUX SBJICHUM;

OIMCHIBATh W3YYEHHBIE CBOWCTBA TeN W (PU3MUECKUE SIBICHUS, UCIIONB3YS (PH3UYECKUE
BEIMYMHBI (CpelHsAs M MIHOBEHHas CKOPOCTh Tejla IMpPH HEpPaBHOMEPHOM JIBUKECHUH,
YCKOpEHHUE, MepeMelleHre MpH PaBHOYCKOPEHHOM NPSIMOJUHEHHOM BM)KEHUH, YIIIOBas
CKOpOCTb, IIEHTPOCTPEMHUTENIBHOE YCKOPEHHE, CUJla TPEHHUS, CUJIa YIPYTOCTH, CUJIa TSKECTH,
YCKOpEHHE CBOOOHOTO MaJeHMs, BEC TeJa, LIEHTP TSHKECTH TBEPAOTO Tena, UMIYIbC Tela,
UMITYJIbC CHJIBI, MOMEHT CHJIbI, MEXaHW4ecKas padoTa W MOIIHOCTh, ITOTCHIIHAIbHAS
SHEprus Teia, MOTHATOTO HaJl MOBEPXHOCTHIO 3€MJIH, MOTCHIHMAIBHAS JSHEPTHS CXKATON
NPYKWHBI, KHHETHYECKAasl DHEPTHus, TOJHAs MEXaHW4ecKas SHEprus, MepHoj M YacToTa
KOJIeOaHWH, TIEPHOJ MaTeMaTHYeCKOrO0 ¥ MPYXMHHOTO MAsTHHUKOB, [UIMHA BOJHEI,
IPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, MOKA3aTeib MPETOMIICHHUS CpeJibl), PU
ONHCAaHUM TPABWIIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIOJIB3YEMbIX BEIMYUH, HX
0003HaueHUsI M EAMHUIBI (PU3UUYECKUX BEJIWYMH, HAXOAUTH (OPMYIIbI, CBS3BIBAIOLIHE
JTaHHYIO (U3WYECKYI0 BEIMYUHY C APYTUMH BEIUYMHAMH, CTPOUTH TpaUKH H3y4EHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEINYHH;

XapakTepu3oBaTh CBOMCTBA Ted, (U3MYECKHE SIBICHUS M IPOLECCHI, HCIOJb3Ys 3aKOH
COXPaHEHMsI JHEPIruu, 3aKOH BCEMHUPHOIO TATOTEHUS, NPUHIMII CYNEPHO3MLIHUU CHI,
INPUHIUI OTHOCUTENbHOCTH ['anmumies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMMILYJIbCa,



TEOPEMY O KMHETHMYECKOW SHEpruu, 3aKkoH ['yka, 3akoH bepHyiuH, MIaHeTapHYI0 MOJIEb
aToOMa, HYKJIOHHYIO MOJIEJIb aTOMHOIO $]Ipa, 3aKOHbI COXPAHEHUS 3apsI0BOTO U MacCOBOI'O
YHCeN MPH AACPHBIX PEaKIMSIX, IPH 3TOM Pa3INyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA H
€ro MaTeMaTU4YEeCKOE BHIPAKCHHE;

CTpOUTH (PU3MUYECKHE MOAETH PEaTbHbIX OOBEKTOB, MPOILECCOB U SBICHHMN, BBIICIATH MPH
9TOM CYIIECTBEHHbIE M BTOPOCTEIICHHBIE CBOWCTBA OOBEKTOB, MPOLECCOB, SIBICHHUIM,
OPUMEHSTh (U3NYECKUE MOJAETH Ui OOBSCHEHHS (PU3MUYECKHUX MPOLECCOB U pPElICHUs
y4eOHBIX 3a7a4;

O0BSCHATH (pU3MUECKHE SIBICHHUSA, MPOLECCHl M CBOMCTBA TEN, B TOM YHCIE B KOHTEKCTE
CUTYallUi IPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa, M pelaTh KaueCTBEHHBIE 33]]auH, B TOM
qrcie TpeOyIoIe YHCICHHOTO OLEHUBAHUS XapaKTEPHBIX 3HAYCHNUN (PU3UUECKUX BEITHUMH,
Opu  3TOM BBIOMpaTh aJEKBaTHYH (HU3UYECKYI0 MOJCNb, BBISBIATH HPUYUHHO-
CJICZICTBEHHBIC CBSI3U U BBICTPAUBATh JIOTHUECKYIO IIETIOUKY PACCYXIECHUH U3 2—3 MIaroB ¢
OMOpol Ha M3yYeHHbIE CBOWCTBa (U3MYECKUX SABICHUH, (U3HUECKHE 3aKOHBI,
3aKOHOMEPHOCTH U MOJIEIH;

YBEPEHHO peliaTh pacy€THhIE 3a/ayd MO0 HW3y4aeMbIM TeMaM Kypca (usuku, BBIOMpas
aJIeKBaTHYIO (PU3MYECKYI0 MOJIEJb, C MCIOJIb30BAHUEM 3aKOHOB U (POPMYJ, CBS3BIBAIOIIUX
¢u3nveckue BEIMYUHBI, 3aIUCHIBATh KPATKOE YCIOBHE W PAa3BEPHYTOE pEIICHUE 3a7ayH,
BBISIBIISITH HEJIOCTAIOIINE WIIM M30BITOYHBIE TaHHBIE, 000CHOBBIBATH BHIOOP METO/IA PEIICHUS
3aJa4d, UCIOJIB30BATh CIIPABOYHBIC JaHHbIC, IPUMEHITh METO/bl aHAJIN3a Pa3MEPHOCTEH,
UCTIONB30BaTh TpaduyuecKhe METOJBl pEHICHUs 3afad, IPOBOAUTH MaTeMaTHYeCKHe
npeoOpa3oBaHus W PAcy€Thl, OIEHUBATh PEATHCTUYHOCTh TMOJNYUYEHHOTO 3HAYeHUs
bu3NYECKON BETMYUHBI U OMpPENesITh Pa3MEpPHOCTh (PU3UUECKON BEIUYUHBI, MOTYYSHHON
MIPU PEIICHUH 33]1a4H;

pacro3HaBaTh MpoOJIeMbl, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIM (PU3MUIECKUX METOJOB, U
npeJiaraTh OpUEeHTUPOBOYHBIN CIOCO0 pEIIeHts, B ONMCAHUU UCCIIEIOBAHUS PACIIO3HABATh
POBEPSEMOE TIPEATONIOKEHHE (THITOTE3Y), OIIEHUBATh MPABUIBLHOCTH MOPSIIKA TIPOBEICHHSI
UCCIIEIOBaHMS, MHTEPIPETHPOBATH TIOJTYICHHBIA PE3yIIbTaT;

IIPOBOJIUTH OIBITHI IO HAOIONEHHUIO (PM3NYECKUX SBICHUNA MIM (U3NYECKUX CBOWMCTB TeN
(u3y4yeHue BTOpOTrO 3akoHa HbrOTOHa, 3aKOHA COXpaHEHHs SHEPTHH, 3aKOHA COXpPAaHEHHS
UMIyIbCca, JEHCTBUE 3aKoHa bepHymnum M BO3HUKHOBEHHE TOIBEMHOW CHIIBI KpbLIA,
3aBUCHUMOCTh TIEpHOAa KoJeOaHUW MPYKHHHOTO MasTHUKAa OT MAacChl Tpy3a U KECTKOCTH
MPYKUHBI ¥ HE3aBUCUMOCTh OT aMIUIUTY/Abl MallbIX KojeOaHui, HAOMIOACHNE CIUIONIHBIX U
JUHEHYaThIX CHEKTPOB M3JIyYeHHUs): (HOpMyIHpOBaTh MPOBEpsieMOE MPEAIOI0KEHHE
(TurmoTe3y) 0 BO3MOXKHBIX pe3ybTaTax HaOIIOICHHH, CAMOCTOSTEIFHO COOUPATh YCTAHOBKY
13 U30BITOYHOTO HAOOpa 000pyI0OBaHNS, OMTUCHIBATH XOT OMBITA M (DOPMYITHUPOBATH BEIBOIBI;
MIPOBOIUTH TIPH HEOOXOIUMOCTH CEPHUIO MPSIMBIX U3MEPEHHUH, ONPEIelisis CpeTHee 3HAUCHHEe
U3MEpSEMOM BEITMYMHBI M OIpPEaesss TOrPENTHOCTh Pe3yJIbTAaTOB MPSMBIX W3MEpPEHUH,
000CHOBBIBATh BEIOOD crioco0a u3mMepeHust (M3MEPUTENILHOTO TpUbopa);

IPOBOJUTH KOCBEHHbIE U3MEPEHUs (PU3MUYECKUX BEIWYHMH (CPEIHSAsS CKOPOCTh U YCKOpEHHE
TeJa TpPU PABHOYCKOPEHHOM JIBIDKEHHH, YCKOPEHHE CBOOOJHOIO MaJEHUs, KECTKOCTh
NpPYKUHBL, KO3()PUIHMEHT TPEHUS CKOIBKEHUS, MEXaHn4YecKas padoTa U MOIIHOCTb, 4aCTOTa
U TIepro/1 KojeOaHui MaTeMaTUYECKOT0 U MPYKUHHOTO MATHUKOB, PaIMOaKTUBHBIN (PoH) ¢
WCIIOJIb30BAaHUEM AaHAJIOTOBBIX U IHU(POBBIX MPUOOPOB: OOOCHOBBIBATH BHIOOP METOA
U3MEpEHUs], TUIAHUPOBATh M3MEPEHHUs, CaMOCTOSATENIbHO COOMpaTh HKCHEPUMEHTATbHYIO



YCTaHOBKY, BBIUMCISATH 3HAYEHHE BEJIIMYMHBI U aHAIM3UPOBATH IOJIyUEHHBIE PE3yNbTaThl,
OIICHUBAS MMOTPEIIHOCTh PE3YJIbTaTOB KOCBEHHBIX U3MEPEHUI;

MPOBOANTH OJKCICPUMEHTAIBHBIE WCCIEAOBAHUS 3aBUCUMOCTEH (DU3MYECKHX BEITUYHH
(3aBUCUMOCTh YT OT BpPEMEHU IPU PABHOYCKOPEHHOM JIBIDKEHHWH 0€3 HavdalbHON
CKOPOCTH, 3aBUCUMOCTb CHJIBI TPEHHUSI CKOJIBKEHHUSI OT CHUJIbI HOPMAJbHOTO JaBJICHUS,
nepuoja KojiiedaHuii MaTeMaTHYeCKOro MasiTHUKA OT JIMHBI HUTH, OIPEICIICHUE YCKOPEHUs
CBOOOAHOrO  MaJeHHs, HCCIEJAOBaHWE HW3MEHEHMsS  BEJIMYMHBI W HaIlpaBJICHUS
UHAYKIIMOHHOTO TOKa, MHCCIEIOBAaHUE TPEKOB: HW3MEPEHUE OHHEPruM YacTUIbl IO
TOpMO3HOMY ITyTH (110 doTOorpadusm)): COBMECTHO C ydHuTeleM (popMyIupoBaTh 3a1aqy U
TUTIOTE3y MCCIEOBAaHUs, CAMOCTOSATEIbHO IUIAHUPOBATH HCCIEIOBAHHUE, CAMOCTOSITEIIBHO
coOMpaTh HSKCHEPUMEHTAIBHYIO YCTAaHOBKY, MPEJICTABIATh IOJYyYECHHbIE 3aBUCUMOCTH
(GU3HYECKUX BEIWYMH B BHJE TaOMWI] W TpadUKOB, OICHUBATH IOTPEIIHOCTH, ICIATh
BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEOBAHUS;

coOiroaaTh npaBuiIa 6€30MacHOro Tpyaa mpu padbote ¢ 1abopaTopHBIM 000PYyI0BAaHUEM;
XapaKTepU30BaTh MPUHIUIBI JACUCTBUS U3YUYEHHBIX NPUOOPOB, TEXHUUYECKUX YCTPOMCTB U
TEXHOJIOTHYECKUX MPOIECCOB C OMOpPONM Ha WX oOmnHcaHus (B TOM 4YHUCIE: CIUIOMETD,
JATUYUKH TIOJIOKEHMsSI, PACCTOSHUS M YCKOPEHHUs, paKeTa, 3XOJOT, I03UMETp, Kamepa
Bunbcona), ucCnons3ysi 3HAHHS O CBOMCTBaX (DM3WYCCKHUX SIBJICHHUA M HEOOXOIUMBIC
du3nUecKue 3aKOHOMEPHOCTH, MUCIOJIb30BaTh CXEMbl U CXEMATUUYHbIE PUCYHKU HU3yYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTHMUYECKHUX IPOIIECCOB IMPHU
peltieHun yueOHO-TIPaKTHYECKUX 3a/1a4;

OPUBOIUTH  MPUMEPHl  (HAXOAUTh HMH(OpPMALMIO O TpUMEpax) MPaKTHIECKOTO
UCTIONB30BaHUsl  (PU3MYECKUX 3HAHUW B TOBCEAHEBHOW JKM3HM [UIsl OOecredeHus
0e30MacHOCTH TIpU OOpPAIEHUH ¢ MPUOOPAMH M TEXHUYECKUMHU YCTPOMCTBAMH, COXPaHEHUS
3/I0pOBbS U COOTIOACHUSI HOPM HKOJIOTMUECKOTO TIOBEJICHUS B OKPYKAIOIIEH cpelie;
OCYIIECTBIISAITh  MOUCK  HHpoOpManuu  (U3MYECKOTO  cojaepkanus B HHTepHere,
CaMOCTOSITEIbHO  (OPMYIHUpPYsT TIOMCKOBBIM  3ampoc, HaXOAuUTh TYTH OINpEaeTICHUs
JIOCTOBEPHOCTH  TIOJIydYeHHOW HHGPOpMAIlMK HAa OCHOBE HWMEIOIIMXCS 3HAHUW U
JTOTIOJTHUTEILHBIX UCTOYHHKOB;

WCIIOJIH30BaTh TPU BBHIMIOJHEHUHM YYE€OHBIX 3aJaHUN HAyYHO-TIOMYJSIPHYIO JIMTEPATYPY
bu3UYECKOT0 CoAepkKaHUs, CIIPaBOYHBIE MaTepHalbl, pecypchl cetu VHTEpHeT, BiajaeTh
npuéMaMi KOHCIIEKTHUPOBAHMSI TEKCTa, MpeoOpa3oBaHusl HHGOPMAIIUU U3 OJHOW 3HAKOBOU
CHUCTEMBI B IPYTYIO;

co3/aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIC COOOIICHHS Ha OCHOBE WMH(MOpMAalUU U3
HECKOJBKUX UCTOYHUKOB (PH3UUYECKOTO COACPKaHUs, MYyOJIMYHO TPEACTABISITh PE3yIbTAThI
MPOEKTHOW WJIM WCCIIENOBATEIBLCKOW JEATEIPHOCTH TMPU ATOM TI'PAMOTHO HCIOJIb30BaTh
M3YYEHHBbIN TOHATUIHBIA amnmapaT H3ydyaeMoro pasaena (U3MKU U COIMPOBOXKIATH
BBICTYIUICHHUE TIPE3CHTAINEH C YIETOM 0COOCHHOCTEH ayIUTOPUU CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

9 KJIACC

Ne HaunmenoBanue paszienoB u TeM KonuyectBo yacoB DnekTpoHHbIe (LUPPOBBIC) 00pa3oBaTeIbHbBIC pecypchl /

n/m HpOrpaMMbl Bcero|| Konrpoabusie || IlpakTuyeckue Ipnmeuanus
paboThl paboThI
‘Pamen 1. Mexanu4yecKkue siBJCHUs |
1.1 |MexaHu4eckoe ABMKCHHUE U CTIOCOOBI 28 1 3
€ro OIHMCaHUs
‘1.2 HB3aHMoz[eI7ICTBI/Ie Tel H 32 H 1 H 2 H |
‘1.3 H3aKOHH COXpaHEHUs H 27 H 2 H 1 H |
‘I/ITOFO 10 paseny H 87 H |
‘Pame.ﬂ 2. Mexann4ecKue Ko/1e0aHus M BOJIHBI |
‘2.1 HMexaHquCKHe KoseOaHus H 6 H H 2 H |
‘2.2 ”MCXELHI/ILICCKI/IG BOJIHBI. 3BYK H 5 H H H |
‘I/IToro IO pa3feny H 11 H |
|

‘Pamen 3. DJ1eKTPOMATHUTHOE T0JI¢ ¥ JJIeKTPOMATHUTHBIC BOJIHBI

3.1 | DnexTpoMarHuTHOE MoJie 1 6

AJIEKTPOMArHUTHBIE BOJIHEI
‘HTOFO 0 pasaeny H 6 H |
‘Pamen 4. KBaHTOBBIE SIBJICHHSA |
4.1 |HcnyckaHue u MOTJIONICHUE CBETa 3

aTOMOM
‘4.2 ”CTpOCHI/IC aTOMHOTO si/ipa H 5 H H H |
‘4.3 Hﬂz[epHLIe peakuumn H 7 H 1 H H |
‘I/IToro 0 pa3feiny H 15 H |

|

‘Pa:men 5. [ToBTOPHUTEIbHO-00001IAIOIIHIT MOAY/Ib




No HaunmenoBanue pa3aenoB u TeMm KomnuecTBo yacos Dnexrponnbie (dpoBbIe) 00pa3oBaTeabHBIC PECYPCHI /
n/n HpOrpaMMBl Beero| Konrponbubie || IlpakTuueckune IIpumeyanns
paboThl paboThI
5.1 |Mexanuyeckue sIBICHUS 6
(MOBTOPHUTETHHO-0000 A0
MOJIYJIb)
5.2 ||TeruioBble siBI€HUS (IIOBTOPUTEIIBHO- 3
0000IIATOIIIIT MOTYITb)
5.3 || DneKTpOMarHuTHLIC SIBICHUS 3
(moBTOPUTENBHO-00001arOINI
MOJIYJIb)
5.4 |[CBeroBble siBIeHUS (IIOBTOPUTEIHHO- 1
0000IIATOIIIIT MOTYITb)
‘5.5 l‘HOBTOpI/ITeJIBHO-O606HIaIOHII/II71 MOJTYyJTb H 4 H 1 ‘ H
‘I[OG&BHTB CTPOKY
‘I/IToro II0 pa3feiny H 17 H
OBUIEE KOJIMYECTBO YACOB I10 136 6 8

[TPOT'PAMME




ITOYPOYHOE IIVTAHUPOBAHHUE

Ne Tema ypoka KonunyecTBo yacos ‘ Hara DJEeKTPOHHBIEC TUPPOBBIE
/1 Beero|| Koutposbhsie || Ipaktuueckue || H3YICHHS obpasoBatenbHbIe pecypchl /
padoThI padoTHI Ipumedanns
1 MexaHn4deckoe IBHkeHne. MarepuanbHas Touka. Crioco0bl 1
OIMCaHMs MEXaHUYECKOTO JIBYKEHUS
|2 ||CI/ICTeMa orcueTa. OTHOCUTEIFHOCTD MEXAaHNUECKOTO JBIKCHUS || 1 || || || || |
|3 ||BeKTOpHI>I€ BEJINYMHBI, OTIEPAINN C BEKTOPAMH, POCKIINU BeKTOpOBH 1 || “ || || |
|4 ||Pa;[14yc-BeKTop MaTepuaibHOM TOUKH, IepeMENICHUE Ha TUIOCKOCTH || 1 || || || || |
|5 ||PaBH0MepHoe TPSIMOJIMHEWHOE JIBIKCHUE || 1 || “ || || |
|6 ||PCHIGHI/IC 3a1a4 1o TeMe "PaBHOMepHOE MpsIMOJIMHEHOe NBIKeHHE" || 1 || “ H H |
7 HepaBHomepHOE npsiMonuHeliHoe nrmkeHne. Cpeanss u 1
MTHOBEHHAS! CKOPOCTh Tella ITPH HEPABHOMEPHOM JBIKCHUH
8 JlabopaTopHas paboTa "OmnpeneneHue cpeIHei CKOPOCTH 1 1
CKOJIBXKECHUS OpyCcKa MK ABMKEHUs [IapUKa 110 HAKIIOHHON
IIOCKOCTH"
|9 ||PaBHOYCKOp€HHO€ IPSIMOJIMHEWHOE JIBIKEHUE. Y CKOpEHHE || || || || ||
10 ||CkopocTh paBHOYCKOPEHHOTO IPSMOJHHEHHOTO ABmKeHU. ['paduk
CKOPOCTH
11 ||Pemenue 3amad mo Teme "CKOPOCTh paBHOYCKOPEHHOTO 1
MPSIMOJIMHEMHOTO ABM>KEHUA"
|12 ||HepeMe1ueHHe NIPY PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBUKEHUU || || H || ||
13 ||/Iaboparopnas pabora "OrmnpezeneHne yCKOPEHHUs Tena Ipu 1
PaBHOYCKOPEHHOM JBMKEHHH 110 HAKJIOHHOW IIIOCKOCTH"
14  ||Pemennue 3amau o Teme "[lepemernienne mpu paBHOYCKOPEHHOM 1
MPSAMOJIMHEHHOM JBIDKEHIH'"
15 ||/IaGoparopnas pabGora "HccienoBanue 3aBUCUMOCTH IIyTH OT 1 1
BPEMEHH NP PaBHOYCKOPEHHOM JIBH)KCHHHN 0€3 HadyalbHON
ckopoctu"




No Tema ypoka KonnuectBo wacos ‘ Hara DIEeKTPOHHBIE IIUPPOBHIC
/i Beero|| Kontponbhsie | Ipaktuueckue | H3Y4CHHS obpasoBatenbHbIe pecypchl /
paboTHI paboTHI Ipnmeuanus

16 ||[['paduueckas uHTEpIpETAIHS YCKOPEHUS, CKOPOCTH, IPOHICHHOTO 1

IYTH U NIepEeMELIeHUs ISl TPSIMOJIMHEHHOTO IBH)KECHHS
17  ||Pemenue 3amad o Teme "['padudeckas HHTEpIIpETAIHs YCKOPEHNS, 1

CKOPOCTH, IPOHICHHOTO MYTH U IEePEMEILCHUS IS

TIPSAMOJIIMHEWHOTO IBIKEHHS"
|18 ||yCKOpeHI/Ie cBoOoaHOro nagenus. Oneitel ['anunes || 1 || || || || |
|19 ||PemeHI/Ie 3amad 1o TeMe "Y ckopeHne CBOOOIHOTO MaaeHus" || 1 || “ H H |
20 ||dBmkeHHe TeNa, OPOIIEHHOTO MO YTJIOM K TOPU30HT 1
20| p y pusonty Lt | | [ [ |
21 ||Pemenne 3amad mo Teme "J[BmxeHHe Tea, OPOMICHHOTO MO YTIIIOM 1

K TOpU30HTY"
22  ||Pemenue 3ama4 mo teme "J[BHKEHUE MO JCHCTBUEM YCKOPCHUS 1

cB0OOIHOTO TTageHus"
|23 ||I[BI/I>1<eH1/Ie 10 OKPYKHOCTH || 1 || || || || |
24  ||JluneiiHas M yriioBasi CKOPOCTh, IEPHOJ U HaCTOTa 1
2zl [ [ [ [ |
|25 ||CKOpOCTL Y YCKOPEHHE TIPH JIBIIKCHHUHU 110 OKPYKHOCTH || 1 || || || || |
26 ||Pemenne 3amad mo teme "J{BrmKeHHUE 1O OKPYKHOCTH" 1
26| [ [ [ [ |
27 |[[ToparoToBka K KOHTPOJILHOIT paboTe no Teme "MexaHn4eckoe 1

BUKEHHE U CIIOCOOBI €ro onucanus”
28 ||[KonTpompHas pabota o Teme "MexaHHUeCKOe ABIKEHHIE U 1 1

CHOCOOBI €T0 onrcaHus"
|29 ||Hep131,11?1 3axoH Hrrotona. BexTop cuibl || 1 || || || || |
|3O ||BTOp017I 3akoH HrloroHa. PaBHOMEHCTBYIOMIAS CHTa || 1 || “ H H |
|31 ||TpeTI/H?1 3akoH HprotoHa. Cymnepno3umus cut || 1 || || || || |
|32 ||PemeHHe 3a1a4 1o teMe "3akonbl Herorona" || 1 || || || || |
|33 ||PemeHI/1e 3a7a4 o Teme "3akoHbl HproTOHA" || 1 || || || || |
|34 ||C1/ma ynpyroctu. 3akoH ['yka || 1 || || || || |
35 ||Pemenue 3amau o reme "Cuiia yrpyrocta" 1
35| yipy [ [ [ [ |
|36 ||Ha6opaTopHa;1 pabota "HccaeoBanne 3aBHCHMOCTH CHIIBI || 1 || || 1 || || |




No Tema ypoka KonnuectBo wacos ‘ Hara DIEeKTPOHHBIE IIUPPOBHIC
n/n Beero|| Kontpomshsie | Ilpaxtuueckue || M3YdeHHS o0pa3zoBarenbHbIE pecypchl /
paboTHI paboTHI Ipnmeuanus

YIPYTrOCTH, BO3HUKAIOIICH B MIPYKHUHE, OT CTEIICHU e opMaIiuu

MPY>KUHBI"
|37 “CI/IHa TperHus. KoapoummenT tpenns H 1 H “ H H |
|38 HPeHJeHHe 3amad o Teme "Cua Tpenus H 1 H “ H H |
|39 ||PemeHHe 3amad no Teme "Cria TpeHns || 1 || || || || |
40 ||JlabGopartopHas pabora "Onpeznencaue ko3hGHUIUCHTA TPCHUS 1 1

CKOJIbXeHus"
|41 ||I[BH>1<eH1/Ie TEJI TI0 OKPY>KHOCTH TTOJT ACHCTBHEM HECKOIBKIX CHII || 1 || || || || |
42  ||Pemenwue 3amau mo Teme "JIBHKCHHE TEJ IO OKPYKHOCTH TIO]] 1

nefCcTBHEM HECKOILKHUX CHI "
43 |[Pemenue 3amay mo Teme " JIBIXKEHHE TET 110 OKPYKHOCTH MO 1

EUCTBUEM HECKOJIBKUX CHII "
|44 ||C1/1na TSKECTU U 3a4KOH BCEMUPHOTO TATOTEHUS || 1 || “ H H |
45 ||IBmxeHue Ted BOKPYT IpaBUTallMOHHOTO IeHTpa. [lepBas 1

KOCMHYECKast CKOPOCTb
|46 ||HCBCCOMOCTL U TIeperpy3KH || 1 || “ H H |
|47 ||PaBHOBeCHe MaTepUaIbHOH TOUKU. AOCOIIIOTHO TBEPAOE TEJIO || 1 || || || || |
|48 ||MOMeHT cwibl. [IpaBuiio MOMEHTOB || 1 || “ H H |
|49 ||YCJIOBH$[ paBHOBECHS TEJT || 1 || “ H H |
|5O ||YCJ'IOBI/I$I PaBHOBECHS TEI || 1 || || || || |
B ttemp vmxcemn ] n || || |
52  ||[Ypok-uccnenoBanue "OnpeeneHne eHTpa TSHKECTH Pa3InuHbIX 1

Ten"
|53 ||PemeHHe 3a1a4 1o teMe "B3aumoelicrBue e || 1 || || || || |
|54 ||PemeHI/1e 3ajga4 no teme "BzaumoneiicTeue Ten" || 1 || || || || |
|55 ||PemeHHe 3a1a4 1o teMe "B3aumoelicrBue e || 1 || || || || |
|56 ||PemeHI/1e 3amad o Teme "B3aumopeiictBue ten” || 1 || || || || |
|57 ||PemeHHe 3a1a4 1o teMe "B3aumoelicrBue e || 1 || || || || |




No Tema ypoka ‘ KonnuectBo wacos ‘ Hara DIEeKTPOHHBIE IIUPPOBHIC
n/n Beero|| Kontpomshsie | Ilpaxtuueckue || M3YdeHHS o0pa3zoBarenbHbIE pecypchl /
paboTHI paboTHI Ipnmeuanus

|58 ||Pen1eHHe 3aja4 no teme "B3aumoneiicTaue Ten" || || || || ||
59 ||[[ToaroroBka k KOHTPOIBLHOI paboTe mo Teme "B3anmoneiicTue

Ten."
|60 ”KOHTpOJlLHaH pabora o Teme "Bzaumoneiicteue Tei." ” ” 1 “ H H
61 |Wmmynsc Tena. MI3smenenne nmmynbca. IMITyibe CHITbL. YTIpyroe i

HEYyNpyroe B3auMOJICHCTBUE
|62 ||3aKOHI>I W3MEHEHHUS U COXPAaHEHHs UMITyJIbca H || “ H H
|63 ||PeaKTHBHoe JBIDKEHNE || || || || ||
64 ||[Pemenue 3aga4 o Teme "3aKOH COXpaHEHUs UMITyJbca. PeakTiBHOE

nBuxenne"
65 |/Pemenne 3amad mo Teme "3aKkoH coXpaHEHHS UMIYyJbca. PeakTuBHOE 1

NBHXKEHHE"
66 ||[Pemenue 3agaq o Teme "3aKoH cOXpaHEeHUs uMItysibca. PeakruBroe|| 1

nBuxenne"
|67 ||M6X3HI/I‘{eCI(a$I paboTa U MOIIHOCTh || || || || ||
|68 ||Pa60Ta CHJIBI TSDKECTH, CHIIBI YIIPYTOCTH M CHIIBI TPEHUS H || || || ||
69 |(|Pemenue 3ama4 o Teme "PaboTa CHIIBI TSKECTH, CHIIBL YIIPYTOCTH U

CHJIBI TpeHus "
|7O ||CB;{3L SHEPTrHH U paboTHI H || “ H H
|71 ||Peu1eHI/Ie 3aga4 1o TeMe "CBsI3b S3HEpruu U paboTs " || || || || ||
72  ||/TabopaTopras pabota "OmnpeneneHue pabOTHI CHIBI YIPYTOCTH IPH 1

HnoABEME TPYy3a € HCIOIb30BaHNEM HETIOIBI)KHOTO U TTOJIBH)KHOTO

6510K0B"
|73 ||H0TeHuHanLHaﬂ SHEPIHst || 1 || || || ||
|74 ||PemeHHe 3amad 1o teme "'TloTeHnuanpHas YHeprus’” || 1 || || || ||
|75 ||KHHeTquCKaﬂ sHeprus. TeopeMa 0 KHHETUYECKOM dHEPTrun || 1 || || || ||
76 ||Pemenue 3amad mo teme "KuHetnueckas sHeprusi. Teopema o 1

KMHETHYeCKOH 2Hepruu "
|77 ||3aK0H M3MEHEHUS U COXPAaHEHUs] MEXaHUYECKOM SHEPrun || 1 || || || ||




Ne Tema ypoka KomndgectBo yacos ‘ [ara DIEeKTPOHHBIE IIUPPOBHIC
/i Beero|| Kontponbhsie | Ipaktuueckue | H3Y4CHHS obpasoBatenbHbIe pecypchl /
paboTHI paboTHI Ipnmeuanus

78 ||Pemenue 3ama4 o Teme "3aKOHBI H3MEHEHHUS U COXPAHEHUS 1

MeXaHUUEeCKOH 3Heprun"
79 ||Pemenne 3amaq mmo Teme "3aKOHBI H3MEHEHHS U COXPaHECHHUS 1

MeXaHUYECKOU YHepTrun’”
|80 ||HOILFOTOBKa K KOHTPOJIbHOM paboTe 1o Teme "3aKoHbI COXpaHeHHs" || 1 || || || || |
|81 ||KOHTpOJII>Ha5[ pabota mo Teme "3aKOHBI cOXpaHeHHUA" || 1 || 1 || || || |
|82 ||H0]1FOTOBKa K KOHTPOJIbHOM padoTe 1o teme "MexaHuka" || 1 || “ H H |
|83 ||HO,HFOTOBK8. K KOHTPOJBHO# paboTe mo teme "Mexannka" || 1 || || || || |
|84 ||H0]1FOTOBKa K KOHTPOJIbHOM padoTe 1o teme "MexaHnnka' || 1 || “ H H |
|85 ||K0HTp0ﬂLHas{ pabora o Teme "MexaHuka" || 1 || 1 || || || |
|86 ||HO,HFOTOBK8. K 3a4eTy || 1 || “ H H |
87_|3aster [ | [ [ |
88 ||KonebatenmpHOe nmBrkeHne. OCHOBHBIC XapaKTEPUCTUKH KOJIeOaHUIt: 1

NEePHOJI, YaCTOTa, aMIUTUTY 1A
89 |[MaremaTtuueckuii u npy>XMHHBIA MasTHUKHU. JlabopaTopHas paborta 1 1

"HMccnenoBanue 3aBUCUMOCTH MIEPHOJIa KOJIeOaHUii Tpy3a Ha HUTH OT

UIMHBI HUTH"
|90 ||F apMOHHYECKHE KOJeOaHus || 1 || “ H H |
91 |//TabopatopHas pabota "M3mepeHHe yCKOPEHHUsI CBOOOIHOTO 1 1

magenus”
|92 ||3aTyxaIOLu1/Ie koneOanus. BeiHy)XneHHBIE Konebanus. PesoHanc || 1 || || || || |
|93 ||HpeBpameHHe SHEPIUM MPH KoJeOaTeIbHOM IBUKSHUU || 1 || || || || |
|94 ||MexaHquCKHe BOJIHBI: ITPOJIOJIBHBIE U TIOTIEPEYHBIE || 1 || || || || |
95 |(|CeolicTBa MEXaHHUYECKHX BOJH. JiIMHA BOJIHBI U CKOPOCTH €& 1

pacnpocTpaHeHust
|96 ||3By1<. PacnpocTpanenune u oTpaKeHHE 3ByKa || 1 || || || || |
|97 ||PemeHHe 3a1a4 no teme "3ByK" || 1 || || || || |
|98 ||1“p0M1<00T1) 3ByKa M BBICOTAa TOHA. AKYCTHYECKHH PE30HAHC. || || || || || |




No Tema ypoka ‘ KonnuectBo wacos ‘ Hara DIEeKTPOHHBIE IIUPPOBHIC
/i Beero|| Kontpomshsie | Ilpaxtuueckue || M3YdeHHS obpasoBatenbHbIe pecypchl /
paboTHI paboTHI Ipnmeuanus

|99 ||3J1eKTp0MarHHTHoe TI0JIE ¥ DJIEKTPOMAarHUTHBIE BOJIHBI || || || || || |
|100 ||CBOI”4CTBa AIEKTPOMArHUTHBIX BOJTH || || || || || |
101 ||Ypoxk-koHpepenmus "[kana 31€KTpOMarHUTHBIX BOJIH.

Vcrionp30BaHme 3JIEKTPOMAarHUTHBIX BOJIH JUISl COTOBOM CBSI3H.

Pannonokanus. KocMuueckast ¢Bsi3p "
102 ||Pemenue 3amaq Ha ONpeAETICHUE YaCTOTHI M JUTHHBI 1

3JIEKTPOMArHUTHON BOJIHBI
|103 ||3neKTp0MarHMTHas{ npupoa ceera. CKopocTh CBeTa || 1 || || || || |
|104 ||BOJ'IHOBLIG CBOWCTBA cBeTa: HHTEP(EPECHIN U AU(DPaKITHS || 1 || || || || |
|105 ||Om>m>1 Pesepdopaa u mianeTapHast MOJIC)Ib aTOMa || 1 || || H H |
106 ||[Toctynater bopa. Monens atroma bopa. Mcnyckanue 1 noriomnienne 1

CBETA ATOMOM.
|107 ||KBaHTI>I. JIuneiuatelie CrIEKTPBI || 1 || “ H H |
|108 ||Pa£lI/IOaKTI/IBHOCTL. Anbpa-, 0eTa- 1 TaMMa-H3ITydCHUsI || 1 || || || || |
|109 ||CTp06HI/Ie aTOMHOTO sipa. HyKIToHHAs MO aTOMHOTO sapa || 1 || “ H H |
|110 ||PaJZ[H0aKTI/IBHI>Ie npespatieHus. M3otomnsl || 1 || || || || |
|111 ||Hep1/10;( moJypacrania || 1 || || || || |
112 ||Ypoxk-koHpepenius "JlelicTBrue paJlioakTHBHBIX H3JIy4eHHUil Ha 1

JKUBBIE OPTaHU3MBI. 3aliTa OT PAJHOAKTHBHOTO H3ITydeHHs"
113 ||SAnepHbIe peakuu. 3aKOHBI COXPAaHEHUS 3apsIO0BOTO U MacCOBOTO 1

qrcel
|114 ||C-)Hepmﬂ CBSA3M aTOMHBIX A7ep. CBS3b MacChl U SHEPTUH || || “ H H |
|115 ||PemeHHe 3a/1a4 1o Teme "SaepHble peakuuu. JHEPrus CBs3H" || || || || || |
116 |[Peakuuu cuntesa u nenenus saep. Mcrounnku sHeprun ConHua u

3BE3]T
117 ||Ypok-koHbpepenums "SAnepHas sHEpreTHKa. JKOIOTUIECKHIE 1

npoOIeMBI sIepHON 3HEpreTHKH "
118 |[[ToxroTtoBka Kk KOHTPOJILHOH padboTe 1o Teme "KosebaHus 1 BOJTHEI. 1

CBeTOBbIC M KBAaHTOBBIC SIBJICHUS"




No Tema ypoka KonnuectBo wacos ‘ Hara DIEeKTPOHHBIE IIUPPOBHIC
/i Beero|| Kontponbhsie | Ipaktuueckue | H3Y4CHHS obpasoBatenbHbIe pecypchl /
paboTHI paboTHI Ipnmeuanus
119 ||[KonrponsHas pabota no teme "Konebanus u BomHbl. CBETOBBIE U 1 1
KBAaHTOBEIC ABJICHUA"
|120 HPemeHHe pacueTHbIX 10 TeMe "MexaHndecKoe ABmKeHne" H H “ H H
121 ||PemeHue pacueTHBIX M KAYSCTBEHHBIX 33724 M0 TEME
"B3aumonericteue e
122 ||PemeHne pacueTHBIX M KaYECTBEHHBIX 3a[a4 MO TeMe "3aKOHBI 1
COXpaHEHHs SHEPTUU U UMITYJIbca"
|123 ||.Ha6opaToprIe pabotsl 1o Teme "MexaHnuecKkoe JBIKeHne" || 1 || || || ||
|124 ||J'[a6opaT0pHLIe pabotsl o Teme "B3anmoneiictue Ten" || 1 || || || ||
|125 ||.Ha6opaToprIe paborts! 1o Teme "[IpocTeie MexaHU3MBI" || 1 || || || ||
126 ||Pemenune pacueTHBIX M Ka4eCTBEHHBIX 3a7a4 10 TeMe "TemmoBeie 1
npoueccs”
127 ||PemieHue pacueTHBIX M Ka4eCTBEHHBIX 3a1a4 1o Teme "KII/] 1
TEINIOBLIX ABHUTaTesei"”
128 ||PemeHune pacueTHBIX M KaYECTBEHHBIX 3aa4 MO TeMe "3aKOHBI 1
IIOCTOSTHHOTO TOKa"
129 |[Pemienue pacueTHBIX U KayeCTBEHHBIX 3aaa4 o Teme "KI1/] 1 C ucnons30BaHHEM CTEHIA
AJIEKTPOYCTaHOBOK" «/HTenIeKTyalbHbIe SJHEPTeTHYECKHE
CHCTEMBD»
130 ||JTabopaTopHBIe pabOTHI IO TeMe "3aKOHBI TOCTOSTHHOTO TOKa" 1 C ucnonp30BaHIEM CTEHIA
«VHTENNeKTya bHbIE JHEPTETHICCKUE
CHUCTEMBD»
|131 ||.Ha6opaTopHLIe pabots! 1o Teme "CBeToBbIE SIBICHUS" || 1 || || H H
132 |[Pabora ¢ TekcTaMu 10 TeMe "3aKOHBI COXPaHEHHUs B MEXaHHKe" 1
| p
|133 ||Pa60Ta ¢ Texctamu 1o teme "Komebanust u BOIHEI" || 1 || || || ||
|134 ||Pa60Ta ¢ TekcTamu 1o TeMe "CBeTOBbIC SIBICHUS" || 1 || || || ||
135 ||PaGota ¢ Tekctamu o teme "KBanroBas u suepHast pusnka" 1
p
|136 ||I/ITOFOBa$[ KOHTpOJIbHAsI paboTa || 1 || 1 || || ||

|I[06aBI/ITL CTPOKY




No Tema ypoka ‘ KonnuectBo wacos ‘ Hara DIEeKTPOHHBIE IIUPPOBHIC
/o Beero|| Konrtpombmsie || Tpakrnueckue || M3Y4CHHS obpasoBaresbHbIe pecypcsl /
paboThI paboThI [Tpumeyanns
(OBILEE KOJIMYECTBO YACOR I10 [TPOT'PAMME | 136 | 6 | 8 [ [




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

o Ousmka, 9 xmacc/ Ilepprmkun A.B., I'yrhuk E.M., OOmecTtBo ¢ OrpaHHYeHHOU
OTBETCTBEHHOCTHIO «IPODAY; Akumoneproe obmiectBo «M3narensctBo «IIpocBemienue»

e Ousmka. 10-11 kmaccel : mocobue misg 00IIe00pa3oBaTEIbHBIX YYEOHBIX 3aBEICHUN :
[3amaunuk] / A. I1. PeiMkeBud. - Mocksa : [Ipoda, 2013.

METOAUYECKUE MATEPHUAJIbI IJ151 YYUTEJIA

o Ousmka, 9 xmacce/ Ilepprmkun A.B., I'ythuk E.M., OOmectBo ¢ orpaHuyeHHOMN
OTBETCTBEHHOCTHIO «JIPODAY»; Akuroneproe odmiectBo «M3narensctBo «IIpocBemenuey

e @usuka. 10-11 kmaccel : mocobue s 001IE00pa30BATENbHBIX YYEOHBIX 3aBEICHUN :
[3amaunuk] / A. I1. PeiMkeBud. - Mocksa : [Ipoda, 2013.

e (COOpHMK  HOPMAaTUBHBIX  JokyMeHTOB.  Dusmuka.  DenepalbHbIii  KOMIIOHEHT
rocyaapcTBeHHoro crangapra. [Ipumepusie nporpammsl o ¢usuke./ coct. 3.J1. JIHenpos,
A.l'. Apkaapes. 2-e uz., — «Jpoda», 2008 r., 107 c.;

e JIeMOHCTPAalMOHHBIN YKCIEPUMEHT 10 (PU3UKE B CPEAHEH IIKOJIE: TOCOOUe Il yuuTenen /
B. A. bypos, b. C. 3Bopsikusn, A. I1. Ky3emun u nap.; nox pea. A. A. [TokpoBckoro. — 3-€
u3 ., nepepad. — M.: IIpocBemenue, 1979. — 287 c.

e A.B. Yeborapéna. Tectsl no ¢usuke k yueOHuky A.B. Ilepbimkuna «®Pusuka. 9 kiace» -
M.:OK3AMEH, 2010r.

e A.B. YebGorapéBa. Jlunakruueckue KapTOukH-3aJaHus K ydeOHuKy A.B. Ilepsimxuna
«®Puzuka. 9 kmace» - M.:OK3AMEH, 2010r.

e O.N. I'pomuesa. KonTponbHble U caMocTOATEIbHBIE paObOThl K yueOHUKY A.B. Ilepbimikuna
«®Puzuka. 9 kmace» - M.:OK3AMEH, 2010r.

e [Hesnos B.II. Tematnueckuit KOHTPOJIb MO (PU3KKE B cpeHEH mKkone ans 7-11 Ki1.: 3a4eTsl,
TECThI U KOHTPOJIbHBIE paboThl ¢ orBeTamu./B.I1. IlleBos. -Poctos H//]: ®ennxc,2008

e BonkoB B.A. Ionsuckuit C.E. YHuBepcanbHble MOypouHble pa3paboTKu 1o ¢usmuke: 9
knacc- M.:BAKO, 2005

e Mapon A. E., Mapon E. A.OnopHble KOHCIIEKTHI U pa3HOYpOBHEBbIE 3a1aHus . K yueOHuKy
Uit o61eoOpa3oBatenbHbIX 3aBeneHuit A.B. [lepoimkun «®Pusnka. 9 xinace» — CII6, 2009

e Kabapaun O. @., Opnos B. A. ®usuka. Tectsl. 7-9 knaccel.: YueOH.-MeToA. mocodue.
M. Ipoda 2000

e Kpusuenko 1. B. CoopHuk 3a1a4 u Borpocos mo ¢pusuke 9 knacc. — Kypek, 1999

e bennpukos I'.A., byxosues b.b. ®usuka. 3agaun 1u1g nocrynatonux B BY3e1. — M 1986r

e KuBas ¢usuka. YueOHO-MeTOAMUYECKHI KOMIUIEKT. Pycckas Bepcus. MHCTUTYT HOBBIX
TEXHOJIOTHM.

MU ®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

e http://nsportal.ru - conmanbHas ceTb pabOTHUKOB 0Opa30BaHUSI.

e  http://markx.narod.ru/pic/ - ¢pusuka B mKoe.

e http://festival.1september.ru/articles/ - dectuBans nemarormyeckux wugein «OTKPBITHIIA

YPOK».



http://www.fizika.ru/ - caiit s yaureneit GU3MKu 1 UX YICHUKOB.
http://www.physics.ru/ - marepuassl o Gpu3uKe.

Www.gia.edu.ru - opunmaibHbIi HHGOpMAIMOHHBIH mopTaix OI'D
http://school - collection.edu. ru / - eaunas xomnexuus [[OPoB
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