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HHOACHUTEJBHAA 3AIINCKA

[IporpamMma 1o ¢u3uke Ha ypoBHE OCHOBHOIO 00IIero oOpa3oBaHHUs COCTaBJ€HA Ha
OCHOBE TIOJOXEHUH W TpeOOBaHMU K pe3yibTaTaM OCBOCHHS HAa 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOl paboueld mporpamMmbl BocnuTaHus W KoHIeNwu mpenojaBaHus y4eOHOTO
npeamera «Pu3nkay.

Conmepxanue  mporpaMMmbl 1o (u3mke  HampaBieHO Ha  (OPMHpPOBAHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYAIOIIMXCS W OpraHu3aluio Hu3ydeHus (U3UKH Ha
JeSITeTbHOCTHON ocHOBe. B mporpamMme mo (u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmm3anuu  TpeboBanuitk PI'OC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHBIM  pe3ylbTaTaM  OOy4eHHs, a  TakkKe  MEXIPEIMETHbIE  CBS3HU
€CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHMs.

[Tporpamma 1o (u3uKe yCTaHABIUBACT paclpesieieHne y4eOHOro MaTepuana mo rojiam
oOydenus (o Kjaccam), IMpeajaraeT MNPUMEPHYIO T[OCIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUsS MPEAMETHOTO COJEpKaHUS U Y4YETE BO3PACTHBIX
0COOCHHOCTEH 00yYaroMINXCs.

[Iporpamma 1o ¢u3uke pazpaboTaHa C LENBI0 OKA3aHWS METOJMYECKOW MOMOIIU
YUUTENIO B CO3/IaHUU pabouelt mporpaMMbl 1o y4eOHOMY IIPEIMETY.

@®usnka SBISETCS CHUCTEMOOOPA3YIOIIMM Uil  €CTeCTBEHHO-HAYYHBIX  YYEOHBIX
MPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBICHUH, N3y4aeMbIX
XUMHEH, Ouonoruei, acrpoHommeld W (¢uU3NYECKol rTeorpadueli, BHOCHUT BKJIAL B
€CTECTBEHHO-HAYYHYI0 KapTHHY MHUpa, MPeoCTaBsieT Hanbosee sicHble 00pa3iibl IpUMEHEHUs
HAYYHOTO METO/Ia MIO3HAHMSI, TO €CTh CII0Cc00a IMOIyUeHHs TOCTOBEPHBIX 3HAHUI O MHpE.

Opna U3 T7IaBHBIX 337a4 (pu3ndeckoro oOpazoBaHusl B CTPYKType 001ero oopazoBaHus
COCTOUT B (POPMHUPOBAHUHM ECTECTBEHHO-HAyYHOW T'pPaMOTHOCTH M HHTEpeca K HayKe Yy
oOyJaromuxcs.

N3ydyenne ¢usukn Ha 0a30BOM YpOBHE MpEANOJaraeT OBJIAJCHUE CIEAYIOIHUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAyUYHYI0 TPAaMOTHOCTBD:

® HAy4yHO OOBSCHSATH SIBJICHUS;

® OIICHMBATh U IOHUMAaTh OCOOEHHOCTH Hay4YHOT'O HCCIIE0BAHMS;

® UHTEPIPETUPOBATh JAHHBIE U MCIOJIb30BaTh HAYYHbIE 10KA3aTEIbCTBA JIJIS TIOTYyUEHUS
BBIBOJIOB.

Henu m3ydenus (UMK HAa YpOBHE OCHOBHOIO OOIIEro OOpa3oBaHHUs OIpPEAETCHBI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuu, peaqu3yrolIMX OCHOBHbIE 00I11€00pa30BaTENbHbIE POrPaMMBL,
yrBepxkaA€HHON pemienneM Komernn MununcrepctBa npocsewienust Poccuiickoit denepannn
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).

Hean n3yyenus pU3nKu:

e npuoOpeTeHHe HHTEepeca W CTPEeMJICHHs OO0y4arouuxcs K HAaydHOMY HW3YYEHHIO
MIPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® pa3BUTHE TMPEJCTaBICHUM O HayyHOM MeTo/Ae TMO3HaHusA U  (opMUpOBaHHE
MCCJIEIOBATEIBCKOTO OTHOIIEHUS K OKPYXKAIOIIUM SIBJICHUSM;

e (opMHPOBaHHE HAYYHOI'O MUPOBO33PEHMSI KaK pe3yjbTaTa U3y4€HUsS OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAbHBIX 3aKOHOB (PU3UKH;

e (QopmHpOBaHHUE MPEACTABICHUNA O pOIU (PU3UKH Il pa3BUTHUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHl;



® pa3BUTHE NPEICTABICHUNH O BO3MOXKHBIX cdepax Oyaymiei mnpodeccuoHaNbHOM
NeSITeTbHOCTH, CBSA3aHHOW C (DM3MKOHM, IMOATOTOBKA K JajbHEUIIEMYy OOYYEHHIO B 3TOM
HaIpaBJICHUH.

JlocTikeHre 3TUX IeJied MporpaMMmbl 1Mo (U3MKe Ha YpPOBHE OCHOBHOIO OOIIETO
o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a1a4:

e npuoOpeTeHHe 3HAHWKA O JUCKPETHOM CTPOCHHM BEIIECTBA, O MEXaHWYECKHX,
TEIUIOBBIX, AJIEKTPUYECKIX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

® npuoOpeTeHHEe YMEHUH ONHCHIBaTh U  OOBSICHATH (UIUUYECKUE SBICHUS C
UCTIOJIb30BAaHUEM IOJTyYSHHBIX 3HAHUIA;

® OCBOGHHE METOJOB PEUICHHS MPOCTEHIINX PpacdyETHBIX 3a/Jad C HCIOJIb30BAaHUEM
buznyecKkux Mojenel, TBOPUECKUX U MPaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

® pa3BUTHME YMEHHMH HAOMIOAATh MPUPOIHBIC SBICHUS W  BBIIOJHATH  OIIBITHI,
nabopaTopHble  pabOTBl M DKCIEPHUMEHTANbHBIE  HCCIEAOBAHUS C  HCIOJIb30BAaHHEM
U3MEPUTENIbHBIX TPUOOPOB;

e OocBOcHHE TPUEMOB pabOTHI ¢ mHpOpMammel (HU3MIECKOTO CONEpIKaHHS, BKIIIOUYAs
UHPOPMALIMIO O COBPEMEHHBIX IOCTIDKEHHUSX (DU3MKH, aHAIW3 M KPUTHYECKOE OICHMBAHUE
nHpopMmanuu;

® 3HAKOMCTBO CO c(hepamu IpoheCCUOHATLHOM NEATEIIPHOCTH, CBI3aHHBIME ¢ (PU3UKOH,
¥ COBPEMEHHBIMH TEXHOJIOTHUSMHU, OCHOBAHHBIMH Ha IOCTHKECHUAX (PU3HUECKON HAYKH.

Ha uzyuenue ¢usuku (0a30BbIil ypOBEHb) HA YPOBHE OCHOBHOT'O O0IIEro 0OpazoBaHUs
orBoautcs B 9 kiacce — 102 vaca (3 yaca B Heaelo).

[Ipennaraemslii B mporpamMme mo (u3uke MepeyeHb J1abopaTOPHBIX padOT U OIBITOB
HOCUT PEKOMEHIaTeNIbHBIN XapaKkTep, yIUTENb JIeIaeT BEIOOp MPOBEACHUs Ta00paTOpPHBIX padoT
U ONBITOB C y4é€TOM UHAMBUAYAJIbHBIX  OCOOCHHOCTEH  OOydaroluxcs,  CIHCKa
OKCIEPUMEHTAIBHBIX 3a/IaHUil, TpeJlaraéMblIX B paMKaxX OCHOBHOTO T'OCYJapCTBEHHOTO

J3K3aMfC€Ha 110 (bPISI/IKC.



COJAEP/KAHUE OBYYEHUA

Paznen 1. Mexanuyeckue siBJI€HUSI.

Mexannueckoe nBuxeHHe. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOrO JBH)KEHHs. PaBHOMEpHOE mpsMonMHENHOEe nABMXKeHHE. HepaBHOMepHOe
NpsIMOJIMHEHOE JBM>KeHHME. CpelHssi U MIHOBEHHAas CKOpPOCTh Tela IPU HEPABHOMEPHOM
JBU>KEHUU.

Yckopenue. PaBHOyckOpeHHOe mpsMoinHelHoe JBuxkeHne. CBOOOIHOE TMajeHHE.
OnbiTel [Nanuiies.

PaBHOMepHOE ABIKEHUE O OKpYy:KHOCTH. [lepuon u yacrota oOpaimeHus. Jlunelinas u
YIJI0Bast CKOPOCTH. LIEHTpOCTpEMUTENBHOE YCKOPEHHE.

[Tepsriit 3akoH Herotona. Bropoit 3akon Herotona. Tperuit 3akon Hertotona. [lpunimn
CYNEPIIO3ULUHU CUIL.

Cuina ynpyroctu. 3akoH ['yka. Cuna TpeHMs: CUila TPEHUS CKOJIBXKEHUS, CHJIA TPEHUs
MIOKOSI, IPYTHE BUJbI TPEHUS.

Cuna TsDKECTM M 3aKOH BCEMUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOJHOTO MaJleHUs.
JBuxenune 1aHer Bokpyr Comnnna. IlepBas kocmmueckas ckopocTs. Heecomocts u
neperpy3KH.

PaBHoBecue marepuanbHONW TOUKH. AOCONMIOTHO TBEpHOE Teno. PaBHOBecue TBEPAOTO
TeJla ¢ 3aKPEIUIEHHOM OChIO BpalleHuss. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynece Tena. M3meHnenue nmiynbsca. MMmynbe cuiibl. 3aKOH COXpaHEHUS! MMITYJIbCA.
PeakTuBHOE IBMKEHUE.

Mexanunyeckas pabora U MOIIHOCTh. PaboTa cui TskecTd, ynpyroctu, Tpenus. CBssb
sHepruu U paboTel. [loTeHIManbHas SHeprus Teja, MOJHSATOTO HaJ TOBEPXHOCTHIO 3EMIIU.
IToTrenumanbHas 3Heprus cxxaroi npyxxuHsl. Kunertndeckas sHeprus. Teopema 0 KHHETUYECKOU
SHEPIruu. 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPIUH.

Jemoncmpayuu.

HaGnronenne MexaHM4YecKoro ABMXKEHHSI TeJla OTHOCUTENBHO PAa3HbIX TeNl OTCUETA.

CpaBHeHue MyTeil U TPaeKTOpUN ABMXKEHUS OJTHOTO U TOTO )K€ TeJla OTHOCUTEIBHO Pa3HBIX TEJ
OTCUY€Ta.

N3mepeHnne CKOpOCTH U YCKOPEHHUs NPSMOIUHENHOTO ABUKECHUS.

HccenenoBanue Npu3HaKOB paBHOYCKOPEHHOTO IBUKECHHUS.

Habmonenne ABM>XeHUS Tesla 0 OKPYKHOCTH.

HaOnronenne MexaHMYECKUX SIBICHUH, MpoUCXOaaMX B cucteMe otcuéra «Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUHM OTHOCUTENIBHO KaOMHETa (PU3UKH.

3aBUCHUMOCTb YCKOPEHHMS T€JIa OT MacChl TeJla U IEHCTBYIOIIEH HA HETO CHJIBL.

Habmronenne paBeHcTBa CUJl IPU B3aUMO/IEWCTBUH TEJI.

M3MeHeHune Beca Tea Ipu yCKOPEHHOM JBUKCHUU.

Ilepenaya nMIrynbca Ipyu B3aMMOJEHCTBHAN TEII.

[TpeoOpa3oBaHus 3HEPTUH MTPH B3aUMOIEHCTBUH Tell.

CoxpaHeHue UMIyJIbCa IIPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHue UMITyJIbCa IPU a0COJIFOTHO YIIPYTOM B3aUMOJICHCTBUU.

Habmtoienue peakTHBHOTO IBHKEHUS.

CoxpaHeHue MEXaHUYEeCKOH 3HEPTUH MPH CBOOOIHOM HaICHUH.

CoxpaHeHne MEXaHUYECKOW SHEPTUH NPU JBUKEHUH Tela MO/ ACHUCTBUEM IIPYKUHBI.

Jlabopamopmuvie pabomul u onvimol.

KoHcTpynpoBaHue TpakTa [uisl pa3roHa M JajJbHEUIIEr0 PaBHOMEPHOTO JBM)KEHUS IIApUKa WA
TEJIEHKKHU.

Omnpenenenne cpeqHeil CKOPOCTH CKOJIbKEHUsI OpycKa WM JIBUYKEHHS IIapuKa MO0 HAKJIOHHOMN
IIJIOCKOCTH.



OrnpezenieHre yCKOpEHUs Tea Mpyu paBHOYCKOPEHHOM JIBUKEHUHU 110 HAKJIOHHOM MJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IyTH OT BpPEMEHHM IPU PaBHOYCKOPEHHOM JBIKEHUH O3
Ha4yaJIbHOW CKOPOCTH.

[TpoBepka TUIOTE3bI: €CIM MPH PAaBHOYCKOPEHHOM JIBI)KEHUHM 0€3 HAauyaJbHOM CKOPOCTH ITyTH
OTHOCSITCSI KaK psAJl HEUYETHBIX YHCEJI, TO COOTBETCTBYIOIIUE MPOMEXYTKHA BPEMEHU OJMHAKOBBI.
HccnenoBanuie 3aBUCMMOCTH CHIIbI TPEHUS CKOJIBKEHUSI OT CUIIBI HOPMaJIbHOTO JJABJICHHUS.
Onpenenenne kKodhHUIIMEHTA TPEHUSI CKOJBKCHHS.

Omnpenenenue KECTKOCTU MPY>KUHBI.

Omnpenenenne pabOThI CUIIBI TPCHHS TPU PABHOMEPHOM JBMKCHHH Tella 10 TOPU30HTAIBHOMN
MOBEPXHOCTH.

Omnpenenenne padOTHI CUIIBI YIIPYTOCTH MPU MOIBbEME TPy3a C UCTIOIH30BAHUEM HEIOIBIKHOTO
Y TIOJIBUYKHOTO OJIOKOB.

N3ydeHune 3aKkoHa COXpAHEHUS SHEPTUH.

Pasznen 2. Mexannuyeckue K0J1e0aHUA U BOJIHEIL.

Koneb6arenbHoe nBmxenne. OCHOBHBIC XapaKTEPUCTHUKU KOJICOAHUMU: MEPUOJ, 4acToTa,
amuMtyna. MaTtematuueckuid W TPYXKUHHBIA MasTHUKUA. [IpeBpaiieHue sHepruu mpu
K0JIe0aTEIIbHOM JIBFDKCHUH.

3aryxaromue konebanus. BeiHyx)aeHHnble konebanus. Pezonanc. Mexanndyecke BOJHBI.
CgoiicTBa Mexannueckux BOJH. [IpogonpHbIe U MonepeyHbie BOJIHBL. JIJIMHA BOJTHBI U CKOPOCTH
e€ pacpocTpaHeHus. MexaHndyeckue BOJHBI B TBEPJIOM TeJie, CEHCMUYECKIE BOJTHBI.

3Byk. [’ poMKOCTH 3ByKa U BbICOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

Habmonenne xonebanuii Tex moJ1 AEHCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Habmroienue xonebanuii rpy3a Ha HUTH U Ha TPYKUHE.
Habumronenne BbIHYX/I€HHBIX KOJeOaHU 1 pe30HaHca.
PacnipocTpanenre npoAoabHBIX U MOTEPEYHBIX BOJIH (HA MOJIEIH).
HabGmronenre 3aBUCHMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKUI PE30HAHC.
Jlabopamopuvie pabomsl u onsimol.
Omnpenenenue 4acTOTHI U Meproia KoiaeOaHu MaTeMaTHYeCKOro MasTHUKA.
OrnpezenieHne 4acTOThl U IEPHOJIa KoJieOaHU PY>KUHHOTO MasiTHUKA.
HccnenoBaHue 3aBUCMMOCTH TIeproia KojeOaHuii MOIBEIIIEHHOTO K HUTH IPy3a OT JIMHBI HUTH.
WccnenoBanue 3aBUCUMOCTH TEpHOIa KoJIeOaHUH IPYKUHHOTO MassTHUKA OT MacChl Tpy3a.
[TpoBepka HE3aBUCHMOCTH MEepHOJIa KoJieOaHH rpy3a, MOBEIIEHHOTO K HUTH, OT MacChl rpys3a.
OnbITEL, JEMOHCTPUPYIONIUE 3aBUCUMOCTH TEpuoja KoieOaHWi MPYKHHHOTO MasTHUKA OT
MAacchl Tpy3a U KECTKOCTH MPYKUHBI.
N3mepenne yckopeHus CBOOOHOTO TMaICHHUS.

Pa3nen 3. DiiekTpoMarHuTHOE MOJI€ U YJIeKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMarHuTHOE ToJie. DJIEKTPOMarHUTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX
BouH. [lIkana s1eKTpoMarHuTHBIX BOJH. VCronb30BaHUE SJIEKTPOMATHUTHBIX BOJH AJII COTOBOM
CBSI3H.

DnekTpoMaruuTHas npupoja ceeta. CKOpocTh cBeTa. BoslHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

CBolicTBa AJIEKTPOMArHUTHBIX BOJH.
BosiHOBBIE CBOIICTBA CBETA.

Jlabopamopmuvie pabomul u onvimol.

N3yueHne CBONCTB AJIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOUITLHOTO TenedoHa.

Pa3nen 4. CBeToBbI€ sIBJIEHHS.

JlyueBasg mopens cBera. Mctounuku cBeta. [IpsmoiinHeliHOE pacnpOCTpaHEHUE CBETA.
3armenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3akOH OTpaKE€HHUs CBETA.



IIpenomiienne cBeta. 3akoH IpesiomiieHus cBeta. [loHOe BHYTpEHHEE OTpaKEHUE CBETA.
Mcnosp30BaHuE IOJHOTO BHYTPEHHEIO OTPAKEHUS B ONTUYECKUX CBETOBOJAX.

JIunza. Xon nyueit B smu3e. Onrtuyeckas cuctema ¢oroammapara, MHKPOCKONA U
Tesneckona. I’ a3 kak ontudeckas cucremMa. bim3opykocTs U 1aabHO30PKOCTb.

Paznoxenune Oenoro cera B crektp. OnbiTel HbroToHa. CrokeHHE CHEKTPAIbHBIX
uBeToB. /lucnepcus ceera.

Jemoncmpayuu.

[IpsimonuHEHOE PaCcIIPOCTPAaHEHHE CBETA.

OtpakeHue cBera.

[Tony4yenne n300paXkeHUH B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
IIpenomnenue ceera.

ONOTUYECKUN CBETOBOJI.

Xon tyueit B coOMparomei JuHse.

XoJ1 1y4deil B paccerBaroleu JIMH3E.

[Tonryuenue n300paxeHU ¢ TOMOIIIBIO JINH3.

[Tpuniun peiictBus goroamnmapara, MUKPOCKONA U TEJIECKOIIA.
Mopens rnasa.

Paznoxenue 6e10ro cBera B CIIEKTP.

[Tony4yenue 6en0ro cBera Mpy CIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopuuvie pabomot u onvimel.

HccnenoBanue 3aBUCMMOCTH yIJla OTPAXKEHHsI CBETOBOTO JIyda OT yIJla MaJeHusl.

N3yueHne xapaKTepUCTHK U300pakeHUs MpeMeTa B IIIOCKOM 3epKaie.

HccnenoBanue 3aBUCMMOCTH yIJIa IIPEJIOMJIEHUSI CBETOBOIO Jiy4ya OT yIJIa MAJEeHMsI Ha TpPaHuLe
«BO3LYX—CTEKIIO».

[Tomrygenue n300pakeHHIA ¢ TIOMOIIBIO COOMPAIOIIEH JIMH3HI.

Onpenenenue GOKYCHOIO PacCTOSHUS U ONTUYECKON CUIIbI COOMpAIOIIE JINH3BI.

OnbITHI O Pa3JI0KEHUIO OEJI0r0 CBETa B CIIEKTP.

OnbITH IO BOCTIPUSTHIO I[BETA IPEMETOB NPH UX HAOIIOCHUN Yepe3 LIBETOBbIE (PUIIBTPHI.

Pa3nen 5. KBantoBble siBjieHus.

OmnbiThl Pezepdopna u mianerapHast Mozenb aroma. Mojens aroma bopa. Mcnyckanue u
IOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oeta- M ramma-uznydeHus. CTpoeHHE aTOMHOIO sJpa.
Hyknonnass momens aromHoro sigpa. M3otomsl. PaanoaxtuBHbIE TipeBpainenus. Ilepuop
N0JIypacnasa aTOMHBIX sIEP.

SnepHble peakuu. 3aKOHBI COXPAaHEHUS 3apsIIOBOTO M MacCOBOTO YKCEN. DHEPIHsl CBSA3U
aToMHBIX saep. CBsa3p Macchl M dHepruu. Peakumm cuHTe3a u geneHus suaep. Mcroununkum
sHeprun CosHIA U 3BE3 .

Snepnas sHepreruka. JlecTBUs paAMOAKTUBHBIX U3JTyYEHUH HA )KUBbIE OPraHU3MBI.

Hemoncmpayuu.

CrHeKTphl U3JIy4€HHUs U TIOTJIOIIECHHUS.

CrieKTpbl pa3IMYHbIX T'a30B.

CnexTp BoaoOpo/a.

Habmroienue TpekoB B kamepe Bunbcona.

Pabora cuérurka MOHU3UPYIOIUX U3TYYESHUH.

Perucrpanus u3iaydeHus IpUpOIHBIX MUHEPAJIOB U MPOJTYKTOB.

Pa3nea 6. [loBTopuTe1bHO-0000 110N MOTYJIb.

[ToBTOpUTENBbHO-0000MIAIOMUKA  MOYAb MpEeAHAa3HAuYeH s CHUCTEeMaTH3aluu U
0000111eHUs] TPEMETHOTO COJIEPKAHUS U OTbITA JIEATEIbHOCTH, IPHOOPETEHHOTO MPH U3yUEHUHU
BCEro Kypca (pu3MKH, a Takke Uil MOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHY IO
du3uke 17151 00yJaroUINXCsl, BHIOPABIINX 3TOT Y4eOHBIN MpeaMeET.



IIpy wu3y4eHMM [OAHHOIO MOAYJS PEAIU3YIOTCA U CUCTEMATU3UPYIOTCS  BHJIBI
NEeSITEIbHOCTH, Ha OCHOBE KOTOpBIX oOOecneunmBaeTcs JOCTHIKEHHE MPEIMETHBIX U
METaINpPEeIMETHBIX TUIAHUPYEMBIX Pe3yJbTaToOB 0OyueHUs, (OPMHUPYETCS €CTECTBEHHOHAy4YHas
IPaMOTHOCTb: OCBOCHHE HAy4YHBIX METOJOB HCCIICIOBAHMS SIBICHUW IHPUPOABI U TEXHUKH,
OBJIAICHUC YMCHUSAMU OOBICHSATH (1)I/I3I/ILICCKI/IG SABJICHUS, MNPUMCHAA TIMOJYUCHHBIC 3HAHWA,
pelaTh 3aJa4y, B TOM YHMCII€ KAYECTBEHHBIE U OKCIIEPUMEHTAIIBHBIE.

[IpyHUIMIIANBHO [NEATEIBbHOCTHBIM XapaKTep JAaHHOTO paszella pealus3yercs 3a CYET
TOT0, 4TO 0OYUaIOIIUECs BBIIOJIHSIOT 3a/1aHus, B KOTOPBIX UM IIpe1araeTcs:

Ha OCHOBE IIOJIyYCHHBIX 3HAHMH pAcIO3HABaTh W HAYYHO OOBICHATH (PU3UUECKUE
ABJICHUS B OKPYKAIOILEH IPUPOJIE U IIOBCETHEBHOM KU3HU;

HCIIOJIb30BAaTh HAYYHBIC MCTOAbI MUCCICIOBAHUA (1)I/ISI/I‘I€CKI/IX HB.HGHI/Iﬁ, B TOM 4HUCJIC AJIA
IIPOBEPKHU T'MIIOTE3 U MOJIYYCHHS TEOPETUYECKUX BBIBOJIOB;

0OBACHATH HAay4HBIC OCHOBBI Hanbosee BaXXHBIX IIOCTI/I)KGHI/Iﬁ COBPCMCHHBIX
TE€XHOJIOTHH, HallpUMep, NMPAKTUYECKOTO0 HCIIOJIB30BAHUS Pa3IMYHBIX UCTOYHMKOB 3HEPIMH Ha
OCHOBC 3aKOHa NPCBpalliCHUA U COXPAHCHUS BCEX U3BECTHBIX BUAOB SHCPIUM.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI
ITO ®U3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

N3ydyenne ¢u3uku Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHs HaIlpaBI€HO Ha
JOCTH)KEHUE JTMYHOCTHBIX, METANIPEIMETHBIX U MPEIMETHBIX 00pPa30BaTEIbHBIX PE3yIbTaTOB.

B pesynbrare usydenuss (U3MKM HAa YpPOBHE OCHOBHOTO oOOHIEro oOpa3oBaHHs Y
obyuaronierocs 6yayT cOpMHPOBAHBI CIIEAYIOIIME TUYHOCTHBIE PE3YIBTATHIL. B 4ACTH:

1) maTpuoTH4YeCKOro BOCIIUTAHUSA:

® [IPOSIBJICHUE MHTEpECa K HCTOPUM U COBPEMEHHOMY COCTOSHMIO POCCHUHCKOU
¢du3nUecKoil HayKu;

® I[[CHHOCTHOE OTHOUICHHE K JJOCTUKEHUSM POCCUICKUX YUEHBIX--(U3HUKOB;

2) rpaIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

® TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXJIEHHUU OOIIECTBEHHO 3HAYMMbBIX U
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C IPAKTUYECKUM MPUMEHEHUEM JOCTHUKEHUN (DU3HKY;

® 0CO3HaHUE BaYXHOCTU MOPAJIbHO--3TUYECKUX IPUHLIUIIOB B I€ATEIbHOCTH YUEHOIO;

3) 3cTeTH4eCcKoro BOCIIMTAHUSA:

® BOCIPUATHE JCTETUYECKUX KauecTB (U3MUECKON Hayku: €€ TapMOHHUYHOTO
MOCTPOCHUS, CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

® 0CO3HaHUE [IEHHOCTH (PU3NYECKOM HAyKU KaK MOIIIHOTO MHCTPYMEHTAa MO3HAHMS MHPA,
OCHOBBI Pa3BUTHSI TEXHOJIOTH, BayKHEHIIIEH COCTABISIONIEH KYIbTYpHI,

® Dpa3BUTHE HAayyHOM  JIOOO3HATENBHOCTH, MHTEpPEca K  HCCIIEJOBAaTENIbCKON
JeSITEIIbHOCTH;

5) popmupoBaHus KyJbTYPHI 310POBbSI H IMOLMOHAJIBLHOTO 0JIArONOTYYHs:

® OCO3HaHHWE IIEHHOCTH 0e30macHoro o0pas3a KHU3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MUpE, BaXXHOCTHU IIPaBUJI OE30M1aCHOTO MOBEIECHUS Ha TPAHCIIOPTE, HA JI0POrax, C AINEKTPUUECKUM
U TEIUIOBBIM 000PYZIOBaHHUEM B JOMAIIHUX YCIOBUSIX;

e chopmMupoBaHHOCTh HaBBIKA PEQIIEKCUU, MPU3HAHHE CBOErO TMpaBa Ha OMIMOKY U
TaKOro )K€ IpaBa y APYroro 4ejaoBeKa;

6) Tpya0BOr0 BOCIMTAHUS:

e AKTMBHOE Yy4yacTHEe B pEIIEHWH MPAKTHUECKUX 3amad (B paMKax CeMbH,
o0pa3oBaTeNbHOW  OpraHu3alMM, TropoJa, Kpass) TEXHOJOTMYECKOM U COIMaJIbHOMN
HAIpPaBJIEHHOCTH, TPEOYIOIIMX B TOM UKCie U (PU3HMUECKUX 3HAHUI;

® HHTEPEC K MPAaKTUYECKOMY M3yUEHHIO MPO(dECcCHii, CBI3aHHBIX ¢ PU3UKOIL;

7) 3K0JIOTM4Y€CKOT0 BOCTTUTAHUSA:

e OpHEHTallMsl Ha NpUMEHEHHEe (PU3MYECKHX 3HAHUM Uil pelleHus 3a7ad B 00JacTH
OKpYXKarollel cpelibl, IUIAaHUPOBAHUS MOCTYNKOB M OLEHKU X BO3MOXHBIX IMOCIEICTBUI IS
OKpYXKaroIlel Cpeibl;

® 0OCO3HaHUE I00aTBHOIO XapaKTepa dKOJOTHUYECKUX MPOoOIeM U MyTel UX peleHus;

' Tlporpamma cocTtaBieHa ¢ y4eToM pabodeii mporpaMmbl BocruTanus obydaromnxcst B MBOY «HayuHerckas

COII mmenn 'arapuna FO.A.» (ypoBeHs ocHOBHOTO 0011ero oOpasoBanust) B coorsercTBrn ¢ PI'OC:
1. I'paxxganckoe

2. [TatpuoTrueckoe

3. lyXOBHO-HPaBCTBEHHOE

4. DcreTndeckoe

5. ®usnyeckoe BocnuTaHUEe, HOPMUPOBAHKE KYIBTYPHI 310pPOBOT0 00pa3a KHU3HH M SMOLIMOHAIBHOTO
Onaronoyyus

6. Tpynosoe

7. Dxonoruyeckoe

8. LleHHOCTH HAYYHOTO MMO3HAHUS
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8) ajanTanuu K U3MEHSIIOIMMCS YCJIOBUAM COLMAJIbLHON U NPUPOIHOI cpelbl:

® MOTPeOHOCTH BO B3aMMOJCHCTBHM IPU BBITOJHEHUHM HCCIEIOBAHUI M IPOEKTOB
(du3ryecKoil HanmpPaBICHHOCTH, OTKPBITOCTD OIBITY M 3HAHHUSM JIPYTHUX;

® TIOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTU Yepe3 MPAKTHUECKYIO IeSTeIbHOCTD;

e 1OTpeOHOCTH B (JOPMHUPOBAHMH HOBBIX 3HAHHI, B TOM 4uciie (GOPMYJIUPOBATH UJEH,
HOHSTHS, TUIIOTE3bI 0 (PU3NIECKUX OOBEKTaX U SBICHUSAX;

® OCO3HaHHUE e(UIIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;

¢ IUIAHMPOBAHUE CBOETO PA3BUTHS B IPHOOPETCHNU HOBBIX (PM3MUECKUX 3HAHUI;,

® CTpPEeMJICHME AaHAJIM3UPOBATh M BBISBISATH B3aMMOCBSI3M MPHUPOIBI, OOIIeCTBA H
HKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

® OIICHKa CBOMX JCHUCTBHH C Y4ETOM BIMSHHS HA OKPY)KAIOIIYIO Cpely, BO3MOXKHBIX
r7100aBHBIX TTOCIIEICTBHH.

METANPEIMETHBIE PE3YJIbTATHI

B pesynabrare ocBoeHMs IporpamMmbl IO (PU3MKE Ha YPOBHE OCHOBHOIO OOILEro
oOpazoBanusi y oOyuatomierocss OyIayT cGOpPMHpPOBAHBI MeTanpeAMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIME I103HABaTEIbHbIC YHHMBEpCAJIbHbIE Yy4yeOHbIE JEHCTBHUS, KOMMYHUKAaTHBHbBIE
YHHUBEpCaIbHbIEC yUeOHbIE IEHCTBUS, PETYISTUBHBIE YHUBEPCAIbHbIC yUCOHbIE 1EHCTBUS.

IMo3naBaTeIbHbIe YHHBepPCAIbHbIE yueOHbIe AeiicTBUSA

Ba3oBble joruyeckue aeiicTBus:

® BBIBIATH U XapaKTEPU30BAThH CYIIECTBEHHBIE MPHU3HAKU O0BEKTOB (SIBJICHUN);

® YCTaHaBIHMBATbH CYNIECTBEHHBIA MPU3HAK KJIACCH(HUKAIINN, OCHOBAHUS JJIs1 0000ICHHMS
U CPaBHCHUS;

® BBHIIBISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B pacCMaTPUBAEMbIX (aKTaX, JAHHBIX U
HaOJI0IEHUAX, OTHOCSALIMXCS K (PU3MUECKUM SBICHHSM;

® BBIIBJIATH NMPUYMHHO--CIICIICTBEHHBIE CBSI3U NPU W3YUYEHUHM (U3UYECKUX SIBICHUH H
IIPOIIECCOB, JIENIATh BHIBOJIBI C UCIIOIb30BaHUEM JIETyKTHBHBIX U HHIYKTUBHBIX YMO3AKITIOUEHHH,
BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PU3UYECKUX BEIUYHH;

® CaMOCTOSITENIbHO BbBIOMpaTh CHocod pemieHus y4yeOHOM (u3myeckol 3amayuu
(cpaBHEHHE HECKOJBKHMX BAapUAHTOB pEIIECHUs, BBIOOp Haubosiee MOAXOASAIIET0 € YYETOM
CaMOCTOSITENIbHO BBIJICTIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarenbckue 1eliCTBUS:

® 1ICII0JIB30BaTh BOIPOCHI KaK MCCIIEI0BATENbCKUI HHCTPYMEHT MTO3HAHMUS;

® MPOBOAWTH IO CAMOCTOSTENIBHO COCTaBICHHOMY IIJJaHY OIBIT, HECJIOXKHBIH
(bU3UYECKU HKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (PU3NYECKOTO SBJICHHUS;

® OIEHMBATh HA MPUMEHUMOCTb M JIOCTOBEPHOCTh MH(OPMAIINIO, TOJYYEHHYIO B XOJe
UCCIIEIOBaHMS WIIM HKCIIEPUMEHTA;

® CaMOCTOSITENIBHO  (OpPMYyIUpOBaTh O0O0OIIEHHWS W BBIBOJBI 1O  pe3yJbTaTaM
MPOBENEHHOTO HAOJIOIEHUS, OIIbITA, UCCIIEOBAHNUS;

® [IPOTHO3MPOBATH BO3MOYKHOE JalibHEHIIee pa3BUTHE (PU3NUECKUX MPOIIECCOB, a TAKXKe
BBIJIBUTATh TPEINONI0KEHUSI 00 MX Pa3BUTUU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

PabGora ¢ undopmanmeii:

® IMPUMEHATh DPA3IUYHBIE METO/bl, HHCTPYMEHTHI M 3alpochl IpU TOUCKE M OTOOpe
UH(OPMALIMU WU TAaHHBIX C YYETOM MpeUIoKeHHON yueOHoM (hru3nyeckoi 3a1a4u;

® aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U WHTEPIPETHUPOBATH HH(OPMAIHIO PA3THIHBIX
BUIOB U (POPM TIPEICTABIICHHUS;
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® CaMOCTOSITEJIbHO BBIOMpPATh ONTUMANBHYIO (OpMy mMpencTaBieHUS HHPOPMALUU H
WITIOCTPUPOBATh pellaeMble 33a4i HECJIOXKHBIMU CXEMaMH, AuarpaMMaMu, HHOH rpadukoil u
UX KOMOMHAIUAMHU.

KoMMyHHUKaTHBHbIE YHHBepcalbHble y4eOHbIe qelicTBUA:

e B X0J¢ OOCYXIeHHS y4yeOHOro Marepuana, pe3yJbTaToB JIAOOPAaTOPHBIX PabOT H
IPOCKTOB 3a/laBaTh BOIMPOCHI IO CYHIECTBY OOCYXJIaeMOW TEMBbl W BBICKA3bIBaTh WJICH,
HalleJIeHHBIE Ha PELICHUE 3aJaull U TOAep)KaHie 01arokKenaTeIbHOCTH OOICHHUS;

® CONOCTAaBIIATh CBOM CYXKJIEHHUS C CYXKICHHUAMH JPYTUX YYacTHHUKOB JHajiora,
OOHapy>KUBATh Pa3IMYME U CXOJICTBO NO3UIINH;

® BBIPAXaTh CBOIO TOUKY 3PEHHS B YCTHBIX M IHCbMEHHBIX TEKCTaX;

e nyOJMYHO TIPENCTABIATH  PE3YyNbTaThl  BBIIOJHEHHOTO  (DU3UYECKOrO  OIBITa
(9KCIIEpHMEHTA, HCCIICIOBAHUS, IPOCKTA);

® [OHUMATh M HCIOJB30BATH MPEUMYIIECTBA KOMAHIHON M WHAWBUIAYAILHOW PabOTHI
IIPY PELICHUU KOHKPETHOH (pu3mueckoi mpoOIeMsl;

® [PUHUMATH LEIU COBMECTHOW JEATEIFHOCTH, OpPraHU3OBHIBATH JEHUCTBHS IO €&
JOCTHKCHUIO: PACHPEACIATh POJIM, OOCYKIAaTh MPOIECCHl U PE3yIbTaThl COBMECTHON PadOTHI,
0000111aTh MHEHUS HECKOJIIBKUX JIIOIEI;

® BBHINOJIHATH CBOIO YacTh Pa0OTHI, AOCTUTAs KayeCTBEHHOT'O pe3yjbTaTa IO CBOEMY
HAMpaBJICHUIO U KOOPAMHUPYS CBOU JCHCTBHS C APYTUMH WICHAMUA KOMaH/IbI;

® OIICHMBATh KayecTBO CBOEr0 BKJIaga B OOMMH MPOAYKT IO KPUTEPHUsIM,
CaMOCTOATENIFHO CPOPMYTHMPOBAHHBIM YYaCTHUKAMHU B3aHMOJICHCTBUSL.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS
Camoopranu3anus:
® BBIABJIATH IPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CUTYaLMsIX, TPEOYIOIUX Ul PELICHUS
bu3nyeCKuX 3HAHMI;
® OpHMEHTUPOBATHCA B PA3JIMYHBIX MOJXOJAAX MPHHATUS pPELICHUH (MHAMBHUIYyalTbHOE,
IPUHITHE PELIEHUs B TPYIIE, IPUHATHE PELICHUHN IPYyIIIo);
® CaMOCTOSITEJIBHO COCTaBJATH AJTOPUTM pelleHus (u3nueckod 3anaud WM IUIaHa
UCCIIEIOBaHUSI €  Y4€TOM HMEIOIIUXCS PECypcoB UM COOCTBEHHBIX  BO3MOYKHOCTEM,
apryMeHTHpOBAaTh Mpe/jaraéMble BApUAHThI PELICHUM;
e jenaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILLIEHUE.
CaMOKOHTPOJIb, SMOIHOHAIbHBIH HHTEJVIEKT:
e JaBaTh aJICKBATHYIO OLIEHKY CUTYallMU U Mpeiarath 1jiaH e€ N3MEHEHUs;
e OOBSACHATH TPUYMHBI JIOCTHXKEHUS (HEJOCTUKEHMS) pE3ylIbTaTOB JAEATEIbHOCTH,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;
® BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YHCIIE B XOJ] BBIIOJHEHUS (U3UUECKOTO
UCCIICIOBAaHUST WJIM TMPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, M3MEHUBIIMXCS CHTYallUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;
® OILICHUBATH COOTBETCTBUE PE3YIbTATa LENH U YCIOBUIM;
® CTaBUTH ceOsl HA MECTO JPYroro 4YejoBeKa B XOJ€ CIopa UM JUCKYCCUM Ha HAYYHYIO
TE€MY, TOHMMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro;
e Qpu3HaBaThb CBOE MpaBO Ha OWIMOKY MpU pemeHuH (QU3MYecKux 3afad WiId B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE JK€ IIPABO APYTOro.

MNPEJIMETHBIE PE3YJIBTATHBI
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K koHiy oOyueHust B 9 Kjacce npeIMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

® CIIOJIb30BaTh IIOHATHS: cCHCTeMa OTcu€ra, MaTepualbHas TOYKa, TPAEKTOpUs,
OTHOCHUTEJIBHOCTh MEXaHMYECKOT'O JBHXKEHHUSA, Nedopmanus (ympyras, IUIaCTHUECKas), TPEHHE,
LEHTPOCTPEMHUTENFHOE YCKOPEHHE, HEBECOMOCTh M MEpPEerpy3KH, IEHTP TSHKECTH, aOCOIIOTHO
TBEPJI0E TEJNO, LIEHTP TSHKECTH TBEPAOTO Tella, pABHOBECHE, MEXaHUYECKUE KOJIeOaHUs U BOJIHBI,
3BYK, HHQPA3BYK U YJIbTPa3BYyK, 3JEKTPOMATHUTHbIE BOJHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JTAIIbHO30PKOCTh, CIIEKTPBI UCITYCKaHHUS W TOTJIOMIEHHs, anbda-, OeTa- u
ramma-u3J1y4eHus, U30TOIbl, IEpPHAsl YHEPreTHKA;

® pa3InyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSAMOJIMHEWHOE JBH)KEHUE,
PaBHOYCKOPEHHOE IpPSMOJIMHENHHOE [BM)KEHHE, CBOOOJHOE TMaJeHHe Tell, PABHOMEPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aUMOJICHCTBHE Tell, PEaKTUBHOE [BH)KEHUE, KOJeOaTelbHOe
JBIDKEHUE (3aTyXalolle M BBIHYXKACHHBIE KOJEOaHUs), pPE30HAHC, BOJHOBOE JBIIKEHHE,
OTpak€HHE 3ByKa, INPSMOJIMHEHHOE paclpOCTPaHEHHE, OTPAKEHUE U IPEJIOMIIEHUE CBETa,
IIOJTHOE BHYTPEHHEE OTPaKEHHE CBETa, pa3joXKeHHe Oeroro cBera B CHEKTP U CIOXKEHHE
CHEKTPAJIbHBIX 1IBETOB, JMUCIEPCUSI CBETA, €CTECTBEHHAs PaJUOAKTHBHOCTb, BO3HHUKHOBEHME
JMHENYaToro CreKTpa H3JIy4eHMs]) IO ONHMCAHMIO MX XapaKTEpPHbIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JTaHHOE (PU3HUECKOE SBICHNUE;

® pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3MUYECKUX SBICHUHN B OKpYXarolleM Mupe (B
TOM YHciie (pU3MUECKUE SIBICHUS B IPUPOIE: IPUIMBHI M OTJIMBBI, ABIKEeHHUE M1aHeT CoTHEeIHOM
CHUCTEMBl, PEAKTUBHOE JIBUKEHUE >KMBBIX OpPraHU3MOB, BOCIPHUATUE 3BYKOB JKMBOTHBIMH,
3eMIIETPSICEHUE, CEHCMHUYECKHE BOJHBI, I[yHAaMH, 3XO, I[BeTa TeJ, ONTHYECKUE SIBJICHUS B
npupoje, OWOJIOTHYECKOe JCWCTBHE BHIUMOTO, YIBTPA(QHOIETOBOIO M PEHTICHOBCKOTO
U3YyYCHUH, EeCTECTBEHHBIH pAaJMOAKTUBHBIA (OH, KOCMHYECKHE JY4H, pPaAHOAKTHBHOE
U3Iy4YeHUEe NPUPOAHBIX MHUHEpAIOB, JEHCTBHE paJMOAKTUBHBIX W3IYYEHHUH Ha OpraHu3Mm
4eJI0BEKa), IPU 3TOM MEePEBOIUTHh NPAKTUUECKYIO 3a/1auy B y4eOHYI0, BBIACIAThH CYIIECTBEHHbIE
cBOIcTBa (MpU3HAKK) PU3NYECKUX SBJICHUI;

® OIUCHIBAaTh U3yUYEHHBIE CBOICTBA TN U (PU3HUYECKHE SIBICHUS, UCIOB3Ys (pU3nuecKue
BEJIMYMHBI (CpEAHsIsl U MTHOBEHHAs CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JBUKEHHUH, YCKOPEHUE,
nepeMelleHe, MyTb, YIVIOBash CKOPOCTb, CHJIA TPEHMs, CHJIAa YIPYrOCTH, CWJIA TSKECTH,
YCKOpEeHHEe CBOOOJHOrO MajeHHs, BeC Tejla, MMITYJIbC Teja, MMITYJIbC CHJIbI, MEXaHHYecKas
paboTa M MOIIHOCTb, MOTEHIMANbHAsl SHEPIus Teja, MOJHATOrO HaJl MOBEPXHOCTHIO 3EMIIHM,
NOTEHLMAJIbHAsl JHEPIUsl CKaTOM NpPYKHUHbBI, KHHETHUYECKas SHEprus, MOJHAas MeXaHW4yecKas
SHEprus, MepUoja M 4YacToTa KojeOaHWH, JUIMHA BOJHBI, IPOMKOCTb 3ByKa M BBICOTa TOHA,
CKOpPOCTh CBE€Ta, MOKa3aTelb NPEeJIOMIICHHUs CpeAbl), NMPH ONUCAHUM TNPABHIBHO TPAKTOBATh
(bu3nUecKuil CMBICI UCTIOIb3yEMBbIX BEJIMYMH, 0003HAYEHUS U €AMHUIIBI (PU3UUYECKUX BEIUYMH,
HaXOJUTh (OPMYJIbI, CBS3bIBAIOLINE JAHHYIO (PU3UYECKYIO BEJIMYMHY C JIPYTUMH BEIMYHMHAMU,
CTPOUTH TpapUKU U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUMH;

® XapaKTepH30BaTh CBOMCTBA Tel, (PU3HUECKUE SIBJICHUS U MPOILECCHI, UCIObB3YS 3aKOH
COXpaHEHMs SHEPTuH, 3aKOH BCEMHUPHOIO TATOTEHHS, MPUHIUN CYNEPIIO3ULINN CHJI, TPUHIIUIT
OTHOCUTENBHOCTH [anunes, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MMITYJIbCA, 3AKOHBI
OTpaXEHMsI U IIPEJIOMIICHUSI CBETA, 3aKOHBI COXPAHEHUs 3apsA70BOIO M MACCOBOTO YHCEN INPU
AJIEPHBIX pPEaKLHUAX, MPU TOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA M 3aMUCHIBATH €rO
MaTeMaTUYECKOE BhIPAKEHUE;

e O0OBACHATH (U3MYECKHE NPOLECChl U CBOMCTBAa TeJ, B TOM 4YHCI€ U B KOHTEKCTE
CUTyallull TMPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa: BBIABIATh MPUYHMHHO--CIIECTBEHHbBIE



12

CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMUECKHUX IIaroB ¢ OMOPOM Ha 2—3 M3y4EeHHBIX CBOWCTBA
bu3nUecKux SBICHUH, PU3NIECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

e pewmaTh pacy€THble 3aJayd (OMUpamIIMecs Ha cHCTeMy M3 2-3  ypaBHEHHIA),
UCTIONB3YSl 3aKOHBI M ()OpMYJIbI, CBS3bIBAIOIIME (PpU3MUYECKUE BEIMYMHBI: HA OCHOBE aHAJIN3a
yCIIOBUSL 3a/laydl 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBIATh HEAOCTAIOUIME WJIM HU30BITOYHBIE
JaHHbIE, BHIOUPATh 3aKOHBI U (OPMYIIbI, HEOOXOIUMBIE IJI PELIEHUs, MPOBOJUTH PACUEThl U
OLICHUBATh PEAIMCTUYHOCTH MOJTYYSHHOTO 3HaYCHUS (PU3NYECKON BEITMUHHBI,

® pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pEIIUTh IPHU TMOMOIIU (HU3HUECKUX
METOJIOB, HCIIOJIb3YSl OINMCAaHUE HCCIEJOBAHMs, BBIIEIATH IPOBEPSEMOE INPEIIOIO0KEHHUE,
OLICHMBAaTh  IPaBWJIBHOCTb  IMOpsAKAa IMPOBEACHUS  WCCIENOBAaHUS, JielaTb  BBIBOJBI,
MHTEPIPETUPOBATH PE3YJIbTaThl HAOIIOICHUN U ONBITOB;

® TIPOBOJMTH OTBITHI IO HAOIIOIEHUIO (DU3HUECKUX SIBJICHUN WM (PU3HUECKUX CBOHCTB
Ten (M3ydeHue BTOPOro 3akoHa HbroTOHA, 3aKOHA COXpaHEHUs YHEPrHH, 3aBUCUMOCTH IEpHOJIa
Kosie0aHu# MPYKUHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTH OT
aMILTUTY/IBI MaJIbIX KOJIeOaHUH, MPSIMOJIMHEHHOE PacpOCTpaHEHUE CBETA, PassIoKeHUE OEJIoro
CBETa B CIEKTP, U3YYCHHE CBOMCTB M300paXEHUS B IJIOCKOM 3€pKaje U CBOHCTB M300pakKeHUs
npeaMeTa B cOOMparoIei JTHH3e, HA0MI0ACHNEe CIUIONIHBIX U TUHEHYaThIX CIIEKTPOB U3ITy4eHUs):
CaMOCTOSITENIbHO COOUpaTh YCTAHOBKY M3 M30BITOYHOTO Habopa 00OpYIOBaHMUS, OUCHIBATH X0
OTIBITA M €T0 PE3yJbTaThl, (POPMYIUPOBATH BEIBOJIBI;

® TPOBOAUTH MPU HEOOXOAMMOCTH CEPUI0 MPSMBIX HU3MEpPEHUH, OINpeaenss cpeaHee
3HAUCHUE M3MEPSEMON BEITHMYUHEI ((DOKYCHOE PACcCCTOSTHUE COOMPAIONICH JTMH3bI), 000CHOBBIBATH
BBIOOD crtocoOa u3MepeHus (M3MEPUTEILHOTO MPUO0Pa);

® TPOBOAMTH HCCIEAOBAHUE 3aBUCHUMOCTEH (PU3MUYECKHX BEIMYMH C HCIIOJIb30BaHHEM
IPSIMBIX U3MEPEHUH (3aBUCUMOCTh TYTH OT BPEMEHH TIPU PAaBHOYCKOPCHHOM JIBIKEHHH Oe€3
HAYaJbHOM CKOpPOCTH, Mepuoja KojeOaHWH MaTeMaTH4eCKOro MasTHHKA OT JJIMHBI HHUTH,
3aBUCHUMOCTH YIJla OTPaKeHHUs CBETa OT yrja MaJeHusl U yria MpeloMIICHUs OT yIiia MajJeHus):
IUTAHUPOBATh MCCIIE0BAaHNE, CAMOCTOSITENIbHO COOMPATh YCTAHOBKY, (DMKCUPOBATh PE3YJbTAThI
MOJIyYEHHOM 3aBUCUMOCTH (PU3UYECKUX BEJIMYHMH B BUJE TaOIUI U IpadUKOB, JeJIaTh BBIBOJbI
MO pe3yNbTaTaM HCCIeI0BaHNUS;

® [IPOBOJUTH KOCBEHHBIE H3MEPEHUS (U3MYECKUX BEIMYUH (CPEeIHsISI CKOPOCTh U
YCKOpEHHEe Tella TpPU PABHOYCKOPEHHOM [IB)KEHUHM, YCKOpEHHE CBOOOJHOTO TaJeHus,
KECTKOCTb MPYXKHUHBI, KOYPPUIMEHT TPEHUS CKOIBKEHUS, MEXaHWYeCcKasi paboTa U MOIIHOCTb,
4yacToTa M MepuoJl KojeOaHui MaTeMaTUYeCKOro M MPYKUHHOTO MasiTHUKOB, ONTHYECKasl CUiia
coOuparomield  JHUH3BI, PAJAMOAKTUBHBIN  (OH): MIaHHpPOBaTH U3MEpEHUs, CcoOupaTh
HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY U BBHITIOJTHATH U3MEPEHHUS, CIEys MPEUI0KEHHON HHCTPYKIIUH,
BBIUMCIISATh 3HAaYEHHE BETMYMHBI U aHAIU3UPOBATh NOJyYEHHBIE PE3YJbTAThl C YUETOM 3aJaHHON
MIOTPEUTHOCTH U3MEPEHUI;

e coOmromaTh TpaBWJIa TEXHUKM Oe30macHOCTH Tpu pabore ¢ JTabOpaTOPHBIM
00opyI0BaHUEM;

® pa3iIUyaTh OCHOBHBIE MPHU3HAKU HM3YYEHHBIX (U3NYECKUX MOJeNel: MaTepuaibHas
TOUYKa, aOCONIOTHO TBEPJOE TEJIO, TOUEUHBI UCTOUYHUK CBETA, Jy4, TOHKAs JIMH3a, IJIaHEeTapHas
MOJIeJIh aTOMa, HYKJIOHHAsI MOJIeIh aTOMHOTO S/Ipa;

® XapaKTepH30BaTh MPHHIMIBI JCHCTBHS W3YYCHHBIX TIPUOOPOB W TEXHHUYCCKHUX
YCTPOMCTB C OMOpPOM HAa MX OMHCAHUA (B TOM YHCIE: CIHUIOMETP, AATYUKU TMOJIOKEHUS,
paccTosSHUST W YCKOPEHHUs, pakKeTa, 3XOJIOT, OYKH, NEpUCKOoI, (oToanmapar, ONTHYECKUE
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CBETOBOJIbl, CIIEKTPOCKOIN, IO3MMETp, Kamepa BuibcoHa), MCHONBb3ys 3HAHUS O CBOMCTBAax
¢u3nUecKux sSBICHUNA U HEOOXOJUMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;

® JCIOJB30BaTh CXEMbl U CXEMaTHYHbBIE PUCYHKH M3YyYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX MPUOOPOB M  TEXHOJIOTMYECKMX IPOLIECCOB IPU  PEIIEHUU Yy4eOHO--
NPAaKTUYECKHUX 3a]1a4, ONTHYECKUE CXEMBI JJISl TOCTPOSHUS N300paKEHUH B TIIOCKOM 3epKaje U
cobuparoniei JIMH3e;

® NPUBOJIUTH MNPHUMEPHl (HAXOMUTh HH(MOPMAIMIO O MpHUMEpax) MPAKTUIECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHWH B IMOBCEJHEBHOW JKU3HM AJs o0ecrneyeHus 0e30MacHOCTU
npu oOpamieHuu C MpuOopaMM W TEXHHUYECKUMH YCTPOHMCTBAMHM, COXpPAHEHHS 30POBbS U
COOJIIOIEHHS] HOPM 3KOJIOTMYECKOr0 IIOBEJCHUS B OKPYKaIOILEH Cpeie;

® OCyHIecTBIATh MOMCK wuH(popManuu ¢Qusnyeckoro cozaepkanuss B HHTepHere,
CaMOCTOSITENIbHO ~ (OPMYNIMPYsS  TOMCKOBBI  3alpoc, HAXOMUTh IYTH  ONpPEAEICHUs
JIOCTOBEPHOCTH IOJYYEHHOM MH(pOpPMALK Ha OCHOBE UMEIOIIUXCS 3HAaHUH M JONOJHUTEIbHbBIX
VCTOYHUKOB;

® CIIOJIb30BaThb IIPU  BBINOJHEHMM  Y4EOHBIX  3a/JaHUil  Hay4yHO--TIONYJISPHYIO
auTepatypy (pU3MUECKOro cojaep’kKaHMs, CIIpaBOYHbIE MaTepuanbl, pecypcbl cetu HHTepHer,
BJIAJCTh MpHEMaMH KOHCIEKTHPOBAHUS TEKCTa, IMpeoOpa3oBaHMs WHPOpPMANUU M3 OJHON
3HAKOBOM CHUCTEMBI B IPYTYIO;

® CO37aBaTh COOCTBEHHBIC MMCHMEHHBIE U YCTHBIE COOOIICHUSI HA OCHOBE MH(OPMAIIUU
U3 HECKOJBbKMX MCTOUYHUKOB (DU3MUYECKOIO COAEp)KaHUs, MyOJINYHO MPEACTaBIATh PE3yJIbTaThl
IIPOEKTHOM WJIM HCCIIEN0OBATEIbCKON JEATEIBHOCTH, IPU 3TOM TIPAaMOTHO HCIIOJIb30BaTh
U3y4EHHbIN NOHATUIHBIN anmapar u3y4aeMoro pasjena (pU3MK{ U CONPOBOXKIATh BBICTYIUICHHE
npe3eHTaluen ¢ y4éToM 0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.
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KoanuyecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHue pa3/ieioB U TeM ungpoBbie
Ne n/m P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHBI COXpaHe 10 3
KOHPHL COXpateii https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi U BOJTHbBI
bu6mmorexa [IOK
2.1 MexaHnyeckue Kojieoa 7 3
RATIHACCIHE KoTeharmt https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nes 3. DiieKTpoMarHuTHoE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 5 bubnuotexa [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI pacIpOCTPAHEHHUs CBETa 6 2 bubnnorexa [JOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
4.2 JIuH3bl U onTHYECcKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Wroro no pazueny 15
Paszgea S. KBanToBbI€ siBJICHUS
bubmuorexa [JOK
5.1 Hcnyckanue 1 mOTJIoUIeHHE CBETa aTOMOM 4 httos://m.edsoo.ru/7f41ada6
bubmuoreka [JOK
52 CTpOCHHE ATOMHOIO AApPa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IaK0 NI MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEePKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 26



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

IHOYPOYHOE IINTAHUPOBAHHUE

16

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara
n/n Tewa ypoxa Bcer Kontpouannble IIpakTHueckue | H3y4YeHHS ungposrre
cero p p pﬁ o0pa3oBaTte/ibHbIE
padoThI padoThI pecypebi

1 MexaHndeckoe OBMIKEHHUE. 1 04.09
MatepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEIBHOCTh 1 06.09 bubnunorexa LIOK
MEXAHUYECKOTO JIBUKEHHUS ' https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 07.09 bubnuoreka [IOK
JIBIDKEHUE ' https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE psiMOTIUHEIHOE

4 nBuxeHue. CpeaHsisi 1 MTHOBEHHAs 1 11.09
CKOPOCTh

5 [IpsamosinHENHOE PAaBHOYCKOPEHHOE 1 13.09 bubnnorexa [JOK
JBUKEHUE. Y CKOPEHUE ' https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSAMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1 14.09
I'pacduk ckopoctu
Jlabopamopuasa paboma
"OmnpeneneHue yCKOpEHus Teja npu

7 aBIfO HCKO eHH}(I)M HI];H)KCHI/II/I o P 1 1 18.09 bubanorexa LIOK
p Y up " ' https://m.edsoo.ru/ff0adb18
HAKJIOHHOM TIOCKOCTU" (8blnonHsemcs
8 2pynnax)

8 CBoboaHoe nagenue Tei. OnbIThI 1 20.09
lanunes
PaBHOMeEpHOE nBMXKEHUE IO
okpyxHocTH. [lepnon u yacrora bubmuorexa [JOK

9 . 1 21.09 :
oOpamenus. JInaeitHas u yriioBast https://m.edsoo.ru/ff0ael76
CKOPOCTH

10 LleHTpOoCTpEMUTENBHOE YCKOPEHHE 1 25.09

11 [lepssiit 3akoH HeloToHa. BexTop 1 27.09 bubmuoreka [JOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
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CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. 28.09 bubmmoreka [JOK
PaBHonelicTByrOmas cuna ' https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproToHA. 02.10 bubnuoreka [IOK
Cynepno3unus cui ' https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMEHEHUE 04.10 bubnmnoreka HOK
3aK0HOB HploTOHA j https://m.edsoo.ru/ff0aeb6c
bu6nmorexa [IOK
15 Cuna ynpyrocti. 3axon I'yxa 05.10 https://m.edsoo.ru/ffOaeca2
16 Pemenue 3anay no teme «Cuna 09.10
YOPYTOCTH»
Jab 0
17 «(‘)IHZIG):ZZ:IZII){’;I‘;ﬂ)IfeaCTZ’ZgFH IPYKUHBDY 11.10 buGnuorexa LIOK
' https://m.edsoo.ru/ff0aee28
(8vinonnsemcs 6 2pynnax)
bubnuoreka [{OK
18 Cuna Tpemis 12.10 https://m.edsoo.ru/ff0af738
19 Pemenue 3agad no reme «Cuna 16.10 bubnuoreka [{OK
TPEHUS» ' https://m.edsoo.ru/ff0afa26
Jlabopamopuasa paboma
20 "Onpenenenune K03pHUIMEHTA TPEHUS 18.10 bubnmnorexa [JOK
CKOJIb>KeHUs" (8binonnsemcs @ ) https://m.edsoo.ru/ffOaf8be
2pynnax)
Pemenue 3amau mo reme "3akoHbI
bubmmoteka IIOK
21 HLIOTOI:a. Cuna ynpyroctu. Cuna 19.10 https://m.edsoo.ru/ff0afbge
TPEHUS
C
22 tarovenns. Yexoperne caoSooro 310 BubmorexalOK
' p A ' https://m.edsoo.ru/ff0af044
TaJIeHUS
Ypoxk-xkongepenyua "JIpmxenne ten
23 BOKPYT TPaBUTAIIMOHHOTO IIEHTpa 25.10
(Conuneunas cucrema). ['amaktuxu"
24 Pemenue 3amau mo teme "Cuiia 26.10 bubnuoteka [JOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
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TSDKECTU U 3aKOH BCEMHUPHOTO
TaroreHusa"

https://m.edsoo.ru/ff0af5f8

o5 [TepBas kocMuyeckasi CKOPOCTb. 08.11 bubnmoreka [IOK
HeBecoMocTb 1 neperpysku ' https://m.edsoo.ru/ff0af33c
PaBHOBeCcHE MaTepruabHOM TOUKH.

26 AOGcooTHO TBEPOE TEIIO. 0911 bubnmnoreka HOK
PaBHOBecue TBEpIOTO TENA C ' https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHONW OCBIO BPAILCHUS

27 MowmenT cuinsl. LeHTp TsKECTH 13.11

28 Pemenue 3amau nmo teme "MoMeHT 15.11 bubnunoreka LIOK
cuibl. Lentp Tspkectn" ' https://m.edsoo.ru/ffob02b4
[ToaroroBka Kk KOHTPOJIBLHOU PabOTE IO

29 TeNi:r"lT\/[:)I:aHI;IEe(}:Ige J;I;};Iiegﬂe e 16.11 Bubmiorexa LIOK

. i ’ ' https://m.edsoo.ru/ff0b0408
BzaumogneiicTBue Ten
KonTpoabHasi padoTa 1o Teme
30 "MexaI:HI/Iqecxoep ILBI/DKeII{II/IeT ! 1 22.11 Bubmzorexa HOK
N " ’ ' https://m.edsoo.ru/ff0b06ec
BzaunmoneiicTBue Ten
14 c tena. cc . 3aKo
31 COI\;[(HZJ:II;HESIHI/IMH 1\J/IIII?CIZBYHI/UH)IOe I/IK ’ 20.11 bubmoreka HOK
p YiIbed. JTpyr ' https://m.edsoo.ru/ff0b07fa
HEYNpYroe B3auMOJCHCTBHE
Pemenue 3amad mo treme "3akoH bubmmoteka IIOK

32 ) 23.11 _

COXpaHEHUsl UMITYJIbCa https://m.edsoo.ru/ffob096¢c

33 Ypoxk-kongpepenyusa "PeaxtuHoe 2711
JBUKECHHE B IPUPOJE U TEXHUKE" '

bu6nmorexa LIOK

34 Mexanunyeckast paboTa U MOIITHOCTh 29.11 hitps://m.edso0.ru/ffob0as4
PaboTa crutbl TSKECTH, CHITBI bubmuoreka [{OK

35 30.11 _

YIOPYTOCTH U CUJIBI TPEHHUS https://m.edsoo.ru/ffOb0db8
Jlabopamopuasa paboma
36 «Omnpenenenue pabOTHI CHIIBI TPEHUSI 04.12

IIpHU paBHOMCPHOM ABHKCHUH TCJIA 110
FOpHSOHTﬂJ’IBHOﬁ IMOBEPXHOCTU»



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
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(6bINOIHAECCAL 6 2PYNNAX)

CBs13b HEpruu U paboTHI.

37 06.12
[ToreHmanpHas 3Heprust
Kunernueckas sneprus. Teopema o bubnmnoreka HOK
38 " 07.12
KUHETUYECKON SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aK0oH COXpaHEHUs YHEPTUH B 11.12
MCXaHHKE
Jlabopamopnas paboma «13ydenue
40 3aKOHIZl coxpaHeHI;m JHE FHH»}"l 13.12 Bubmrorexa LIOK
P p ' https://m.edsoo.ru/ff0b12fe
(8vinonnsemcs 6 2pynnax)
41 KonebarenbHoe ABMIKEHHE U €TO 14.12 bubnunoreka LIOK
XapaKTePUCTUKU ' https://m.edsoo.ru/ff0b1858
42 3aryxaromue KojeOaHusl. 18.12 bubnnorexa [JOK
Breinyxxaennsie konebanus. Pezonanc ' https://m.edsoo.ru/ffOb20f0
43 MatemaTuueckuid U Ipy>KMHHBII 20.12
MasITHUKHU
Ypox-uccneoosanue «3aBucumocts
44 né) HoJa KoIeOaHUi OT KECTKOCTH 21.12 brbmiorexa LIOK
p ' https://m.edsoo.ru/ff0b197a
MIPYXKUHBI U MacChI TPy3a»
45 [IpeBparenue sHepruu Npu 25 1
MEXaHHYECKUX KOJIeOaHUsIX
Jlabopamopuasa paboma
«Ornpenenenue 4acToThl U Ieproa bubmmnorexka HOK
46 o 27.12
KOJIeOaHU M MPYKUHHOTO MasiTHUKA https://m.edsoo.ru/ffOblaec
(8vinonmsemcs 6 2pynnax)
Jlabopamopnas paboma «IIpoBepka
HE3aBHCHUMOCTH IIeEpHoaa KojieOaHuH
47 rpysa, mo BCHICHH(I))TO i HHUTH, OT 28.12 bubmorexa LIOK
py3a, To ’ ' https://m.edsoo.ru/ff0b197a
MAacCCHI TPY3a» (8blNOIHACNC 8
2pynnax)
48 Mexanudeckue BoIHbI. CBOWMCTBA 10.01 but6mmorekxa [IOK

MEXaHHUYECKUX BOJIH. HpO)IOJ'II)HI)Ie n

https://m.edsoo.ru/ffOb21fe



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
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IIOIIEPCUYHBIC BOJTHBI

49

Ypok-kongpepenyua "Mexannueckue
BOJIHBI B TBEPJIOM TEJIE.
CeiicMuuecKkre BOJIHbBI"

11.01

50

51

52

53

3Byk. PactipocTpanenue u oTpakeHue
3BYKa

Ypox-uccneoosanue "Habnonenue
3aBHUCHUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

I'pomMKOCTb 3ByKa U BHICOTA TOHA.
AKYyCTHYECKUI PE30HAHC
Ypok-kougpepenyua "y nprpazByk u
nH(}pa3ByK B IpUPOJIEe U TEXHUKE"

15.01

17.01

18.01

22.01

bubnuoreka [{OK
https://m.edsoo.ru/ffOb23ca

54

[TonroroBka K KOHTPOJIBHOU pabOTE 1O
TeMe "3aKOHBI COXPAHCHHUS.
MexaHnudeckue KojieOaHusi U BOJHBI"

24.01

bubmuoreka [{OK
https://m.edsoo.ru/ffOb25f0

55

KonTpoabHas padora 1o teme
"3akoHbI coxpaHeHus1. MexaHndeckue
Kose0aHusl U BOJTHBI"

25.01

56
57

QHCKTpOMaFHI/ITHOG ITOJIC.
SHCKTpOMaFHI/ITHI)Ie BOJIHBI

CBoiicTBa SJICKTPOMATIrHUTHBIX BOJIH

290.01

31.01

bu6nmorexa LIOK
https://m.edsoo.ru/ffOb2abe

58

59

60

Ypok-kongpepenyua "lkana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonbs3oBanue 31€KTPOMarHUTHBIX
BOJIH JIJISI COTOBOM CBSI3H"

Ypoxk-uccnheoosanue "3yuenne
CBOMCTB 2JIEKTPOMArHUTHBIX BOJIH C
TTOMOIIIbI0 MOOMIIBHOTO TenedoHa"
Pemenue 3agad Ha onpeneneHue

YaCTOThbI U IJIMHBI SHCKTpOMaFHHTHOﬁ
BOJIHbI

01.02

05.02

07.02

bu6nmorexa LIOK
https://m.edsoo.ru/ffOb2fe6

but6mmorexa [IOK
https://m.edsoo.ru/ffOb2c6c



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
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DneKTpOMarHuTHas MpUpoJia CBETA.

bu6nmoreka [IOK

61 Ckopoctb cBeTa. BonHoBbIE CBOMCTBA 08.02 https://m.edsoo.ru/ff0b31d0
cBeTa
Ucrounuku ceera. [IpsmonuneitHoe
62 acrpocTpaHeHHe CBIe)Ta 3aTMeHus 12.02 Bubmorexa I[OK
Pactipoctp ' ' https://m.edsoo.ru/ff0b3658
ComHia u JIyHbl
3aKOH OTpa)K€HUs CBETA. 3epKaia.
63 PemeHHepsa ad Ha Il nMeHeI:me 14.02 Bubmorexa IOK
! p ' https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKCHHsI CBETa
[Ipenomnenue cera. 3aKkoH bubnnorexa [JOK
64 15.02 :
MPEJTOMJIEHUSI CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.
65 I/ICHOJII)?;OBZII{II)/IC Honﬂorpo BHYTPEHHETO 19.02 buGnuorexa LIOK
yIp ' https://m.edsoo.ru/ff0b3c5c
OTpPaXKCHUS B ONTHUYECKUX CBETOBOAAX
Jlabopamopnas paboma
«HccnenoBanue 3aBUCUMOCTH yriia
66 MPEJIOMIIEHUS CBETOBOTO JIy4a OT yria 21.02
MaJieHus Ha TpaHule "BO3/IyX-
CTEKJIO"» (8blnonnsAemcs 6 2pynnax)
Ypok-kongpepenyua "Vcnonvzosanue
67 MOJTHOTO BHYTPEHHETO OTPaKCHHUSI: 22.02
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bu6nmnorexa LIOK
68 JInn3el. OnTryeckas cuiia JMH3bI 26.02 https://m.edsoo.ru/ffob3f2c
. bubmmoteka IIOK
28.02
69 [TocTpoenue n300pakeHU B TUH3aX 8.0 https://m.edsoo.ru/ffObddda
Jlabopamopuasa paboma
70 "Onpenenenue GOKycHOro pacCTOSTHUS 29.02 bubmuorexa [JOK
Y ONITHYECKOW CHIIBI cOOMparole ' https://m.edsoo.ru/ff0b4206
JUH3BI" (8bINOIHACMCA 6 2PYNNAX)
71 Ypox-kongepenyua "Ontuueckue 04.03 bubmuoteka [IOK

JIMH30BbIe TPUOOPHI"

https://m.edsoo.ru/ffOcOa7e



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e

22

bub6nmoreka [IOK
72 I'na3 kak ontuyeckas cucreMa. 3peHue 06.03 https://m.edsoo.ru/ffob4684
Ypox-kongpepenuyusn "Jleextn
73 " 07.03
3penusi. Kak coxpaHuThb 3peHue
Paznosxenune 6emoro cBera B CIEKTP.
OnbiTel HetoToHa. Croxkenne bubmuorexa [JOK
74 11.03
CIIEKTpaJIbHBIX 1IBETOB. [ucnepcus https://m.edsoo.ru/ffOc0f4c
cBeTa
Jlabopamopnasa padoma "OnbIThI IO
0
75 ocnpimmio BeTa npeAMCTOR TP 1% ;303 DubmorexaLIOK
p H peil p ' https://m.edsoo.ru/ffOc0e2a
HaOJII0JICHUHN Yepe3 [IBETOBBIC
bunbTphl" (8bInONHSEMCA 8 2pYNNAx)
Ypok-npakmukym "BonHoBbie
76 CBOICTBA CBETa: IUCIICPCHUS, 14.03
uHTephepeHys u audpaxms”
77 OmnpiTel Pesepdopna u miianerapuas 25 03 Bbu6mmotreka [JOK
MOJIEJIb aTOMa ' https://m.edsoo.ru/ff0c12a8
78 [Toctrynater bopa. Moaens atroma bopa 27.03
Hcnyckanne u morjioneHrue cBeTa
79 aTOI\ZOM KBaHThI HnllfeﬁanHe 28.03 Bubmiorexa LIOK
) ’ ' https://m.edsoo.ru/ffO0c144c
CTIIEKTPBI
bubmmoteka IIOK
80 CrexTpat nenycranus 01.04 https://m.edsoo.ru/ff0c1550
. bu6nmorexa LIOK
81 PagnoakTHBHOCTE U €€ BUJILI 03.04 https://m.eds00.ru/ffoc1672
82 Crpoenue atomHoro siipa. Hykinonnas 04.04 bubmmoreka [JOK
MOJICNTb ' https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIE NIpEBpALCHUS. 08.04 bu6muoreka [IOK
N3otomsr ' https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo teme: 11.04 bu6nunorexa LIOK

"PanuoakTuBHBIE peBpaleHus"

https://m.edsoo.ru/ffOclb4a



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
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85

[Tepuox monypacnana

15.04

86

Ypok-kongpepenyua "PagnoaktuBHbie
W3JIy4eHHS B IPUPOJIE, METULIMHE,
TeXHUKe"

17.04

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0c2126

87

S nepHble peakuu. 3aKOHbI
COXpaHEHHUS 3apsiI0BOTO U MacCOBOTO
YHCel

18.04

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c1c58

88

89

90

DHeprus CBSI3U aTOMHBIX sijiep. CBs3b
MacChl U DHEPTUu

Pemenue 3agad no reme "AnepHeie
peakuun"

Peakiuu cunTe3a u neneHus saep.
Uctounuku sHeprun CosiHIa U 3BE31T

22.04

24.04

25.04

bub6nmmoreka [IOK
https://m.edsoo.ru/ffOcld7a

bubnuoreka [{OK
https://m.edsoo.ru/ff0c1e88

91

92

Ypok-xongpepenyusa "Snepuas
sHepreTuka. JlencTus
PaZOaKTUBHBIX U3ITy4YEHUH Ha KUBbIE
opraHu3msl"

[ToaroroBka Kk KOHTPOIBHOM paboTe MO
TeMe "DJIEKTPOMArHUTHOE TIOJIE.
DNeKTPOMarHUTHBHIE BOJTHBI.
KBanToBrIe ssBacHUS"

02.05

08.05

bubmmoteka IIOK
https://m.edsoo.ru/ff0c223e

93

94

95

KonTtpoabsnas padora no treme
"DJIeKTPOMarHuTHOE TIOJIE.
DNeKTPOMarHUTHHIE BOJHBI.
KBanToBbic siBieHns"

IToBTOpenue, o0o0IIEHNE.
Jlabopamopuvie pabomawl 110 KypCy
"BzaumopeiictBue Ten" (gvinonHsemcs
8 2pynnax)

[ToBTOpenue, o600menue. Pemenue

pacyYeTHBIX U KaYE€CTBEHHBIX 3aa4 M0
teme "TeroBsie porecch”

15.05

13.05

16.05

bubnunorexa LIOK
https://m.edsoo.ru/ff0c245a

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c2572



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
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[ToBTOpenue, o6o0menue. Pemenue

bu6nmoreka [IOK

96 pacqe'THHx 1 Ka4eCTBEHHBIX 3az[atv1"110 1 20.05 https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TennoBeIX ABUTaTeIeH
[ToBTOpenue, o6o0menue. Pemenue BuGmorexa LIOK

97 pacyYETHBIX U KQUECTBEHHBIX 3a/1a4 I10 1 22.05 i

" . https://m.edsoo.ru/ff0c2b30
teme "KIIJ[ anekTpoycTaHoBOK
[ToBTOpeHME, 0000IIEHNE.

98 Jlabopamopuvie pabomuwl 110 KypCy 1 1 23.05 bubnmnoreka HOK
"CBeTOBbIC SIBICHUA" (8bINOIHACMCSA 8 ' https://m.edsoo.ru/ff0c2c52
2pynnax)

I1 .P
09 rexerammnoreve Sk ) Bu6morera LIOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHUS B MEXaHHUKE
I1 06006 . Pab
100 roxerawm o rewe "Koncbama n ) bu6morera LIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
I1 6006 . Pa6
100 roxerawm o teve "Creromse ) Bu6miorera LIOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
IToBTrOopenue, o6o0mmenue. Pabora ¢

102 TekcTamu 1o Teme "KBanToBas u 1
snepHas Gpusmnka"

OBIIEE KOJIMYECTBO YACOB I10 102 3 27

[NPOTPAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
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