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IHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3KMKe Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHMs COCTaBJieHa Ha
OCHOBE TIOJIOKEHHUW W TpeOOBaHHWI K pe3yibTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOM
oOpa3zoBaTenbHOM Mporpammbl, npezacraBieHHelx B @OI'OC OO0, a Takke ¢ ydérom
dbenepasibHON paboueld mporpamMmbl BocTUTaHUS u  KOHIENIIMK MpernofaBaHus Y4eOHOTO
npeaMera «Pu3nkay.
Copmepxanue  mporpaMMmbl 1o (uU3MKe  HampaBiIeHO  Ha  (OpMUpPOBaHHUE
€CTECTBEHHOHAYYHOM TI'paMOTHOCTH OOYyYalONIMXCSl M OpraHu3alMio u3ydeHus (usuku Ha
NesITeIbHOCTHON OcHOBe. B mporpamme mo ¢u3uke y4HUTHIBAIOTCS BO3MOXHOCTH Y4e€OHOTO
npeamera B peanuzamuu  TpeboBanuii PI'OC OOO K IIaHUPYEeMBIM JIMYHOCTHBIM U
METamnpeIMETHbIM  pe3yjibTaTaM  OOydeHHus, a  TakKe  MEXIPEJIMETHbIE  CBS3H
€CTECTBEHHOHAYYHBIX Y4EOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIEr0 00pa30BaHMUs.
[IporpamMma no ¢u3Mke ycTaHaBIMBAaeT paclpeiesieHue y4eOHOro marepuania Mo rojam
oOyuyeHuss (o KiaccaM), MpeajaraeT MNPUMEPHYIO IOCIEI0BaTeIbHOCTh H3YUYECHUS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTUS IMPEIMETHOTO COAepX aHus M Y4YETe BO3PACTHBIX
0co0eHHOCTEH 00yUaroMIMUXCsl.
[Iporpamma no gusuke pazpaboTaHa ¢ LEIbI0 OKa3aHUS METOINYECKON MTOMOIIHU YUUTEITIO
B CO3JIaHMM paboueil mporpamMmbl 0 y4eOHOMY MpEIMETY.
®duszuka ABIAETCS CUCTEMOOOPA3YIOLIUM ISl €CTECTBEHHOHAYUHBIX yU4e€OHBIX MPEIMETOB,
MIOCKOJIbKY (pU3MUYecKre 3aKOHBI JeKaT B OCHOBE IPOLECCOB U SBJICHHH, M3y4aeMbIX XMMUEH,
Ouonorueil, actpoHoMuel U Qusndeckoi reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MHUpa, TPEAOCTaBISCT HaubOosiee siCHble 00pas3lbl NMPUMEHEHUS HAay4YHOro MeEToJa
MO3HAHMSI, TO €CTh CIIOCcO0a MOTy4YeHUs JOCTOBEPHBIX 3HAHUN O MHpE.
OnHa M3 TIaBHBIX 33734 (pu3nyeckoro oOpa3zoBaHMsl B CTPYKType oOIIero oopa3zoBaHuUs
COCTOMT B (OPMHpPOBAHMM €CTECTBEHHOHAyYHOH TIpaMOTHOCTH U MHTEpeca K Hayke Yy
o0yJaromuxcs.
N3yyenne ¢u3uku Ha 0a30BOM YpOBHE IMIpENIojiaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEpU3YIOLUIMMH €CTECTBEHHOHAYUYHYIO I'PaMOTHOCTb:
® HAY4YHO OOBSCHSATH SIBIICHUS,
® OlEHUBATh U MIOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEeI0BAaHUS;
® MHTEPNPETUPOBATh JAaHHBIE W MCIIOJIB30BaThb HAy4YHBIE JOKA3aTENIbCTBA IS
MIOJTy4Y€HUs BBIBOJIOB.
Ilenn wm3yuyeHuss QU3MKM HA ypOBHE OCHOBHOTO OOLIEro 0Opa3oBaHUsl ONpPENEICHbI B
Konuenuuu npenonasanus yueOHoro npenmera «®dusmka» B 00pa3oBaTENbHBIX OpraHU3aLUAX
Poccuiickoii @enepanuy, peanu3yoIUX OCHOBHBbIE 00II€00pa3oBaTeIbHbIE MPOTrPAMMBI,
yTBepkAEHHON pemeHneM Kosmernn MunucreperBa mpocsemenus Poccuiickoit denepanuu
(mpotoxoit ot 3 nexadps 2019 r. Ne [TK48H).
Henn usyvyenus pusukm:
e npuoOpeTeHHe HHTepeca M CTpeMJIeHHMs] OOydaroluxcs K HaydHOMY H3yUEHUIO
NPUPObI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

e Dpa3BUTHE TPEJCTABICHWA O HAYYHOM METOAE TO3HaHUS U (OPMHPOBAHUE
HCCJIEIOBATEIBCKOTO OTHOIIEHNUS K OKPYKAIOLIUM SIBJICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa W3y4E€HUS] OCHOB CTPOCHUS
Matepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHe MPEICTABICHUNA O POIM (PU3MKH JUIsl pa3BUTHSL JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU ¥ TEXHOJIOTHii;

® pa3BUTHE TMPEACTaBICHUM O BO3MOXHBIX cdepax Oynymed mnpodeccnoHanbHOM
JeSTeNbHOCTH, CBSA3aHHON ¢ (PM3UKOMU, MOJrOTOBKA K JallbHEHIIEMy 00y4YeHHUIO B 3TOM
HaIpaBIICHUU.



JlocTikeHne HTHX IeJe mporpamMmbl MO (U3MKE Ha YpOBHE OCHOBHOTO OOIIEro

o0Opa3oBaHMs 00ECTIEYNBACTCS PEIICHUEM CIICTYIONINX 3a/a4:

e nmpuoOpeTeHHe 3HaHUM O [UCKPETHOM CTPOCHHMM BEIIeCTBA, O MEXaHUYECKUX,
TEIUIOBBIX, DJIEKTPUICCKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e nMpuoOpeTeHHe YMEHUH ONUCBhIBATb U  OOBACHATH (U3NYECKUE SBICHUS C
UCTIONIb30BaHUEM TIOTyUYEHHBIX 3HAHU;

® OCBOGHHE METOJIOB pEIICHHS NPOCTEHIINX pacdy€THBIX 3a7ady C HCIOJIb30BAHUEM
buznyeckux Mozenei, TBOPUECKUX U MPAKTUKOOPUEHTHUPOBAHHBIX 3a7a4;

e pasBUTHE YMEHUW HAOIIOAATh TPHUPOJIHBIC SBICHUS U BBINONHITH  OMBITHI,
nabopaTopHble pabOTHl M DKCIIEPHUMEHTAIBHBIC HWCCIEAOBAHHUS C HCIOJIH30BAHUEM
HU3MEPUTENbHBIX TPHOOPOB;

e ocBocHHE TPUEMOB pabOTHl ¢ WHPOpMaNHEH (U3NISCKOTO COJNEPIKAHUS, BKIIOYAs
MHGOPMAIIMI0O O COBPEMEHHBIX JOCTIDKCHUAX (GU3MKH, aHajdu3 U KPUTHUECKOE
OlIEHHMBaHUE UHPOpMALUH;

® 3HAKOMCTBO €O cdepamu MpodheCcCHOHATHHON ACATEIHHOCTH, CBA3aHHBIMH C (DU3UKOH,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKECHUSX (PU3MUECKON HAYKH.

Ha un3ydenne ¢usuku (6a30BBI ypOBEHb) HA YPOBHE OCHOBHOTO 00IIETr0 0Opa3OBaHUS
otBoauTcs 238 "acoB: B 7 kiacce — 68 yacoB (2 "aca B HeIen0), B 8 kacce — 68 yacos (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 gaca (3 yaca B HEJIEIIO).

[Ipeniaraemslii B mporpamMme 1o (Gpusmke nepeueHs J1a00paTOPHBIX paboT U ONBITOB HOCUT
PEKOMEHIaTeNIbHBIN XapaKTep, yUWTeNb JIelaeT BBIOOp MpoBeneHus: 1abOopaTOpHBIX PadoT U
OTIBITOB C YYETOM MHIUBUAYATBHBIX OCOOCHHOCTEH 00YYarOIUXCsl, CIIUCKA IKCTIEPUMEHTAIBHBIX
3aJlaHuil, IpeAsIaraeéMbIX B paMKaX OCHOBHOT'O TOCY/IApPCTBEHHOTO dK3aMeHa Mo (pU3HKe.



COJAEP/)KAHUE OBYYEHUA
7 KJIIACC

Pasnea 1. ®@usuka u e€ posib B NO3HAHUM OKPY’KAIOIIEro MUpAa.

®usnka — Hayka o npupoze. ABneHus npuponpl. PU3NUECKUe SBICHUS: MEXaHUYECKHE,
TEIJIOBBIE, AJICKTPUUYECKUE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIEC.

Ousnueckre BenuyuHbL. V3Mmepenue ¢usnyeckux BenuyuH. Dusnueckue MnpuOOPHI.
[Torpeurnocts n3MepeHuil. MexayHapoiHasi cucTeMa €IMHHIL.

Kak ¢usuka m npyrue ecTrecTBEHHbIE HAyKHW HM3y4YarOT MPHUPOAY. EcTecTBEeHHOHAYUYHBII
METOJl TIO3HaHWs: HaOIIOJCHHE, IMOCTAHOBKA HAyYHOTO BOMPOCA, BBIABIKCHHUE THIIOTES,
SKCIIEPUMEHT IO TPOBEpKe THUMoTe3, OOBscHEeHHe HalmogaemMoro sBiaeHus. Omnucanue
(U3UYECKUX SIBICHUHN C TIOMOIIBIO MOJEIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIC SIBJICHHUS.

2. ®wusnueckue MpuOOPHI W MPOIeAypa MPSIMBIX U3MEPEHHUI aHAJOTOBBIM MU ITU(POBHIM

npudopom.

Jlabopamopmuwvie padbomovt u onvimol.

Omnpenenenre 1EHBI AeEHUS Kbl U3MEPUTEIHHOTO Tpudopa.
N3mepenne paccTosTHUN.
N3mepenne 00bEMa KUAKOCTH U TBEPIOTO TENa.
Omnpenenenne pa3MepoB MaJIbIX TEl.
N3mepenne temmepaTypbl MNpU MOMOIIM KUAKOCTHOIO TEPMOMETpA W JaTUUKA
TEeMITepaTypHhI.
6. IlpoBeneHue wuccieOBaHUA MO MPOBEPKE TUIOTE3bl: AAIBHOCTh MOJETA IIAPUKA,
MyIIEHHOTO TOPU30HTAIIbHO, TeM 0O0JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKa.

Paspen 2. [lepBoHayaibHbIe CBeAeHHS 0 CTPOCHMH BellecTBA.

CtpoeHne BemecTBa: aTOMbl M MOJIEKYJbI, WX pa3Mmepbl. OMNbITHI, I0Ka3bIBAIOIINE
JUCKPETHOE CTPOEHUE BELIECTBA.

JBmwxenue yactui] BemiecTBa. CBS3b CKOPOCTH ABWKEHHUS YACTHUI[ C TEMIIEPaTypOi.
bpoynoBckoe nBmxkenue, auddysus. BzanMopaelicTBUe 4YacTHIl BEIIECTBA: MPUTSIKEHUE U
OTTAJIKWUBaHUE.

ArperatHple COCTOSIHMSI ~ BEIIECTBA: CTPOCHHUE Ta30B, IKUIAKOCTEH U  TBEPABIX
(KkpucCTaIITMYECKUX) Teld. B3auMOCBS3b MEXIy CBOWCTBAMH BEIECTB B PAa3HBIX arperaTHBIX
COCTOSIHMSIX M WX aTOMHOMOIICKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUI
BOJIBI.

Hemoncmpayuu.

1. HabGmroneHue 6pOyHOBCKOTO JIBUKCHHUS.

2. Habmonenue muddysuu.

3. HaOmoneHue sBiIeHHU, OOBICHSIONINXCS MPUTSKECHUEM I OTTAJTKMBAaHUEM YaCTHII

BEILIECTBA.

Jlabopamopmuwvie padbomot u onvimol.

1. Omenka nuaMeTpa aToMa METOJIOM PSAIO0B (C UCTIONB30BaHUEM (oTorpaduii).

2. OnpITHI 110 HAOJIOCHHUIO TETUIOBOTO PACITUPEHHS Ta30B.

3. OmbIThl IO OOHAPYKEHUIO JEHCTBUS CUII MOJIEKYJIIPHOTO MPHUTSKEHUS.

Paznen 3. /IBuskeHune u B3auMoeiicTBUE TeJl.

Mexanuueckoe aBmxeHHe. PaBHOmMepHOe U HepaBHOMEpHOE JABMkeHuEe. CKOpOCTb.
Cpennsisi CKOPOCTh TIPU HEPABHOMEPHOM JIBIDKCHHUH. Pacdér myTH U BpeMeHU ABUKECHUSI.

SBnenue uHepuuH. 3aKOH WHEpHUH. B3aumoneicTBue Ten Kak MpPUYMHA W3MEHEHMS
CKOpPOCTH JBWKEHHUs Ted. Macca kak Mepa MHeEpTHOCTH Tena. IlnorHocTe BemecTBa. CBS3b
TUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHUIIE 00bEMA BEIIECTBA.

MRS



Cuna kak XapakTepucTuka B3auMmozeiicTBus Ten. Cuna ympyroctd M 3akoH ['yka.
W3mepenune cuiibl ¢ MOMOUIbIO JUHAMOMETpa. SIBieHHe TIroreHus u cuia Tskectn. Cuia
TSKECTU Ha Jpyrux miuaHerax. Bec tenma. HeBecomocth. CriokeHHE CHJI, HANpPaBIICHHBIX IO
onHOM npsimoi. PaBrHonelcTByromas cwil. Cuiia TpeHusl. TpeHne CKOJIbXEHUS U TPEHHUE MOKOS.
Tpenue B npupoie U TEXHUKE.

Hemoncmpayuu.

Habmoienne MexaHu4ecKoro JIBUKCHHS Tela.
N3mepenne ckopocTu MPSIMOJIMHEMHOTO JIBHKCHHUSI.
HaGmoienue sSiBJICHUST HHEPIIUH.
Habumoienue n3meHeHus: CKOpoCTH MPH B3aUMOJICHCTBUH TEJI.
CpaBHeHME Macc MO B3aUMOJICUCTBUIO TEJ.
CrnoxxeHue CHI, HalTpaBJICHHBIX MO OJTHOM MPSMOM.
Jlaﬁopamopubw padomul u onvimol.
1. OmnpeneneHue CKOPOCTH PABHOMEPHOIO JBHKEHHS (IIapHKa B JKUIKOCTH, MOJAEIU
ANEKTPUIECKOTO aBTOMOOWIIS M TaK Janee).
2. Ompenenenue cpeiHel CKOPOCTU CKOJBXEHHUsS Opycka WIM IIapHKa M0 HAKJIOHHOM
IJIOCKOCTH.
Omnpenenenre IIOTHOCTH TBEPAOTO TeNa.
4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbkeHus (medopmanuu) mpyXKUHBI OT
MIPUIIOKEHHOM CHJIBI.
5. OneITbl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHHSI OT Beca Tesla U
XapakTepa COIMPUKACAIOIINXCS TTOBEPXHOCTEH.

Pasnen 4. /laBiienue TBEpPABIX TeJl, KUIAKOCTEH M Ta3o0B.

Hasnenue. CriocoObl yMEHbILIEHUS U YBEIMUEHUS AaBiieHus. JlaBneHue raza. 3aBUCUMOCTb
JaBJICHUA Ta3a oT 00bEMa, TemmepaTypsl. [lepenaua naBneHus! TBEPABIMU TEIAMHU, KUTKOCTSIMH
u razamu. 3akoH [lackang. [THeBMaTnyeckue MamvHbl. 3aBUCUMOCTBH JIABJICHUSI KUJIKOCTH OT
ryounbl.  ['mapoctatnueckuid  mapagokc. CooOmiaromuecs cocynbl. [ 'mapaBnudeckue
MEXaHU3MBI.

AtMocdepa 3emnn u atrmochepHoe AaBieHue. [IpUuuHBI CylIeCTBOBAHUS BO3AYLIHOU
obomoukn 3emmu. OmbiT Toppuuermmm. U3mepenwe armocdepHOro maBieHUs. 3aBHUCHUMOCTH
aTMoc(epHOro JaBlIeHHST OT BBICOTHI HajJ ypoBHeM Mops. I[lpubopsl mns u3MepeHus
aTMOC(EpHOTO JTaBJICHHUS.

JleiicTBHE KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Tell0. BrITankuBaromas (apXxumenoBa)
cuna. 3akoH Apxumena. [InaBanne ten. Bo3myxoriaBanue.

Hemoncmpayuu.

O L

[98)

1. 3aBHUCHMMOCTB AaBJIEHMS Ta3a OT TEMIIEPATYpPHI.

2. Ilepenaua naBneHUs: KUIKOCTHIO U Fa30M.

3. Coobmaromuecs CoCyIbl.

4. T'mppaBnuueckuii nmpecc.

5. TlposiBinenue aeicTBHst aTMOCHEPHOTO AABJICHUS.

6. 3aBUCHMOCTb BBITAIKUBAKOIIEH CHIBI OT O0BEMAa TOTPYXKEHHOW 4YaCTH Tena |
IUIOTHOCTH KHJIKOCTH.

7. PaBeHCTBO BBITAJIKHMBAIOLICH CUJIbI BECY BHITECHEHHOMN KUIKOCTH.

8. VYcioBue muiaBaHMs TeN: IJJaBaHWE WM TOTPYKEHHE Tel B 3aBUCUMOCTH OT
COOTHOIICHHS TUIOTHOCTEH Tella U AKUIKOCTH.

Jlabopamopmuwvie padbomut u onvimol.

1. HccnenoBaHue 3aBUCHUMOCTH Beca Tella B BOAE OT 00bEéMa MOTPYyKEHHON B )KHUIKOCTh
4acTH Telna.

2. OrmpeneneHne BBITAIKUBAIOLIEH CHUJIbI, JCUCTBYIOIIEM Ha TelO, MOTPYKEHHOE B
KHUIKOCTb.



3. IlpoBepka HE3aBHCHMOCTH BBITAJIKHBAIOIIEH CWJIbI, JCHCTBYIOIIEH Ha TEJIO B
AKHUJIKOCTH, OT Macchl Tefa.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKUBAIOUIEH CHJIBI, JEHCTBYIOIIEH Ha
TEJNO B )KUJIKOCTH, OT 00bEMA MOTrPYKEHHOM B KUAKOCTh YacTU TeJla U OT IIOTHOCTH
AKHUJIKOCTH.

5. KoHcTpynpoBaHue apeoMeTrpa WIM KOHCTPYMPOBAHHME JIOJKM M OIpEACNICHHE €€
Ipy30I0AbEMHOCTH.

Paspnen S. PaGora 1 MOIIHOCTB. JHEpPrus.

Mexanunueckas pabota. MOIIHOCTS.

[IpocTeie MexaHU3MBI: pblyar, OJIOK, HaKJIOHHAs IUIOCKOCTb. llpaBuiio paBHOBecus
pbruara. IlpuMeHeHne mpaBuiia paBHOBECHS pblyara K OJIOKY. «30J10TO€ MPaBHIO» MEXaHUKH.
KIIJI npocTbix Mexanu3MoB. [IpocTbie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckass 3Heprusa. KuHeTnueckas W IOTeHIManbHass dHeprus. lIpespamenue
OJIHOTO BHJIa MEXaHUYECKON IHEPTUU B IPYroi. 3aKOH COXPAHEHUs SHEPTHH B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopusie pabomsl u onvinol.

1. Omnpenenenue pabOTBl CHJIBI TPEHHUS MPU PABHOMEPHOM JIBIDKEHUU Tejla [0

TOPU30HTAJIBLHON TOBEPXHOCTH.

2. MHccnenoBaHue ycnoBUN PaBHOBECHUS phlyara.

3. Wamepenue KII/l HakIOHHOM MIOCKOCTH.

4. W3yyeHue 3aKOHA COXPAHECHHS] MEXaHUYECKON YHEPIHH.

8 KVIACC

Pasnen 6. TenioBble siBj1eHMS.

OCHOBHBIE MOJIOKEHHSI MOJIEKYJIIPHO-KMHETHYECKOM TEOPUU CTPOEHHUs BelecTBa. Macca
U pa3Mepbl aroMOB W MOJEKyd. OTNbITb, NOATBEP)KIAIOLIME OCHOBHBIE IMOJIOKEHUS
MOJIEKYJISIPHOKHHETHUECKON TEOPHH.

Mogenu TBEPAOTO, KHUJIKOTO U Ta3000pa3HOT0 COCTOAHUH BemiecTBa. Kpucramimueckue u
amopdusie Tena. OObsICHEHNE CBOMCTB Tra30B, JKUJIKOCTEH U TBEPBIX TEJ HA OCHOBE TIOJIOKCHUI
MOJIEKYJISIPHO-KUHETUYECKOH Teopuu. (CMmadyMBaHWE M KaNWUISIpHBIE siBIeHUA. TemioBoe
paciiipeHHe U cxxaTue.

Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIUIOBOIO JIBM)KEHHS YacTHIIL.
Buytpennsis aHeprus. CrnocoObl HW3MEHEHUS BHYTPEHHEW »HHEpruM: TeIulonepenadya u
coBepleHre padoTel. Bupl Teronepenayn: TeIUIONPOBOAHOCTb, KOHBEKIIMS, U3TyUEHHE.

KonuuectBo TemnoTsl. YenbHas TEMIOEMKOCTh BellecTBa. TemnooOMeH U TemoBoe
paBHOBecHe. YpaBHEHHE TEIUIOBOro OanaHca. [lmaBneHue u OTBepleBaHUE KPUCTAITTMYECKHX
BEIIECTB. YJeNbHas TemoTa IaBieHus. llapooOpa3oBanume u KoHmeHcanus. Mcmapenue.
Kumnenue. YnaenbHas Temnora mapooOpa3oBaHus. 3aBUCHMOCTh TEMIIEPATYpbl KUICHHS OT
aTMOC(EpHOTO JTaBJICHHUS.

Bnaxnocts Bo3myxa.

OHeprus TOIIMBA. Y IeNbHAs TEIUIOTa CrOPaHusl.

[Mpunanuner padotel TemmoBeix aurareneit KIIJ[ TtemmoBoro nBurarens. TemnoBbie
JIBUTATEJIA U 3alIUTa OKPYKAIOIIECH CPeabl.

3aKOH COXpaHEHUs U MPEBPAIlCHHs SHEPTUH B TEIUIOBBIX MPOLECCaX.

Hemoncmpayuu.

Habmronenue OpOyHOBCKOTO JIBHKEHHUSL.

Hab6monenue nuddysumn.

HaGmoienue sSiBieHU CMaYMBaHMsI ¥ KATMJUTSIPHBIX SIBICHU.

Habutoienue TenaoBoro paciupeHus Te.

V3meHeHne AaBlieHus Ta3a Mpu U3MEHEHUH 00bEMa U HArpeBAaHUH WITU OXJIXKICHUU.

MRS



6. IlpaBuna usmMepeHus: TeMIEpPaTypsl.
7. Bunel Temionepenayn.
8. OxJakJeHne Ipu COBEPLICHUN PaOOTHI.
9. HarpeBanue rnpu coBepiieHuU padOThl BHEIIHUMU CUIIAMHU.
10. CpaBHEHME TEIUIOEMKOCTEN pa3IMYHbIX BELIECTB.
11. HaGmromeHue KUITEHUS.
12. HabmroieHre MOCTOSHCTBA TeMIIepaTyphl MPH IIaBICHHUH.
13. Monenu TeIIOBBIX IBUTAaTENICH.
Jlabopamopusie pabomul u onvimol.
OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKEHHUS.
OMnBITHI 1O BRIPALTMBAHUIO KPUCTAILIOB MTOBAPEHHOM COJIM WIIM caxapa.
OnbIThI 110 HAOIIOACHUIO TEIJIOBOTO PACIIUPEHHUS Ia30B, KUAKOCTEN U TBEPBIX TEIl.
Omnpenenenue 1aBiaeHus BO3AyXa B OalsioHe MITPULIA.
OnbIThl, IEMOHCTPUPYIOLIHME 3aBHUCHUMOCTh JaBJCHHUS BO3Ayxa OT ero o0néma u
HarpeBaHUs WIN OXJIAKICHHUS.
6. IlpoBepka THMNOTE3bl JHWHEWHOW 3aBUCHMOCTH [IMHBI CTOJIOHMKA JKHUIKOCTH B
TEPMOMETPUUYECKON TPyOKe OT TeMIIEPaTyphl.

7. HaOmroneHue u3MeHEHHs] BHYTpEHHEH SHEpruM Tejla B pe3yibTare TeIvlonepenadu u

paboThI BHELTHUX CHII.

8. MHccnenoBanue siBieHUs TEIUI0OOMEHA NPY CMEIIMBAHUN XOJIOJHON U TOpsiuel BOJBI.

9. OmnpeneneHre KOJUYECTBA TEIJIOTHI, IOJYYECHHOTO BOAOH NpU TEIIOOOMEHE ¢

HarpeThiM METAITNYECKUM LIUITUHIPOM.

10. Onpenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npouecca uCnapeHus.

12. Onpenenenne OTHOCUTEIBHON BIa)KHOCTH BO3/1yXa.

13. Onpenenenne yaeabHOM TEIUIOTHI MJIABJICHUS JIbJA.

Pasnea 7. DiiekTpu4ecKkue 1 MATHUTHBIE SIBJICHHS.

OnexTpuzanus Tend. JBa poaa seKTpUUECKHX 3apsoB. B3aumopaeilcTBue 3apsKeHHBIX
Ten. 3akoH KyroHa (3aBUCMMOCTH CHIIBI B3aUMOJEHCTBUS 3apsDKEHHBIX TN OT BEJIMYHMHBI
3apsA70B U PACCTOSTHUS MEX]y TEIaMH).

Onextpuueckoe mnosie. Hanpsok€HHOCTD anekTpudeckoro nosis. [IpuHiun cynepnosunuu
ANIEKTPUYECKHX MoJIel (Ha KaueCTBEHHOM YPOBHE).

Hocurenu anekTpuueckux 3aps1oB. DJIEMEHTapHBbIM dieKTpuueckui 3apsan. CrpoeHue
aToMa. [IpoBOIHUKM U AMAIEKTPUKHU. 3aKOH COXPaHEHUS 3JIEKTPUUECKOro 3apsja.

ONEKTpUYECKUH TOK. YCJIOBHS CYyIIECTBOBAHUS JIIEKTPUUECKOrO TOKa. FcToYHMKH
MOCTOSTHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOr0 TOKa (TEIUIOBOE, XUMHYECKO€, MarHUTHOE).
DNEKTPUUYECKUH TOK B JKUIKOCTSX U ra3ax.

Onextpuyeckass uenb. Cuna Toka. OnekTpuueckoe HampspkeHue. ComnpoTHUBiIEHUE
IIPOBOJHMKA. YJEIIbHOE CONPOTUBJIEHHE BellecTBa. 3akoH Owma Juisi ydacTka LElu.
[TocnenoBarenbHOE U MapaieIbHOE COETUHEHHE TPOBOJHUKOB.

PaboTa 1 MOIIHOCTB 3JeKTpUUecKoro Toka. 3akoH /Dxoyns—JIeHna. DnekTpruueckue nenu
U TIOTPEeOUTENH 3IEKTPUYECKOM sHepruu B ObITY. KopoTkoe 3ambIkaHUE.

IlocrosiHHble MarHuThHL. B3anMopelcTBHE NOCTOSIHHBIX MarHuToOB. MarHuTHOE IOJIE.
MaruautHOe noJie 3eMJIi U €ro 3Ha4YeHHe IS )kM3HU Ha 3emuie. OnbIT Dpcrena. MarHuTHoe noJjie
NIEKTPUYECKOro ToKa. [I[puMeHeHNe JIEeKTPOMAarHUTOB B TEXHUKE. JleficTBHE MarHUTHOTO IOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBMraTellb IOCTOSHHOIO ToKa. Vcmonbs3zoBanue
AJIEKTPOJIBUraTeNIel B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apazness. SBneHue dneKkTpoMarHuTHOW uHAyKuuu. [lpaBmno  Jlenna.
Onexrporeneparop. CnocoObl TOMYYEHHs HIIEKTPUYECKONH DSHEPruu. OJEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.
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DneKkTpu3anus Tel.

JIBa poa eKTpUYECKUX 3apAJIOB U B3aMMOAECHCTBHUE 3apSHKEHHBIX TEIl.
YCTpoHCTBO U JENCTBUE IEKTPOCKOIIA.

DJIeKTpOCTaTUYECKasT MHTYKITHSI.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsi/IOB.

[IpoBOIHUKY W TUAIEKTPUKHU.

MopaenupoBaHr€e CUIOBBIX JUHUN 3JIEKTPUYECKOTO MOJIA.

N cTouyHNKN TTOCTOSTHHOT'O TOKA.

JlelicTBUS DIEKTPUUECKOTO TOKA.

. DNEKTPUYECKUHN TOK B )KUIKOCTH.

. 'a30BBIi1 pa3psn.

. I3MepeHue cuiibl TOKa aMIIepMETPOM.

. I3MepeHue 3JIeKTPUYECKOTO HAIIPSKEHUS BOJIBTMETPOM.

. PeoctaTt n marasuH cOonpoTUBICHUN.

. B3auMoaelicTBie NOCTOSIHHBIX MarHUTOB.

. MonenupoBaHre HEBO3MOXHOCTH pa3IeJICHUS TIOJIFOCOB MarHuTa.
. MozenvpoBaHue MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

. OnbIT OpcTena.

. MarauTHoOE€ 1oJje ToKa. DIeKTPOMArHUT.

. [lelicTBME€ MarHUTHOTO TIOJIS1 HA TPOBOJHUK C TOKOM.

. DIIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.

. UccnenoBanue ABiI€HUS SJIEKTPOMATHUTHON UHIYKIIHH.

. OnbrTer @apages.

. 3aBUCUMOCTb HaNpaBJICHUS UHAYKIIMOHHOTO TOKA OT YCJIOBUH €r0 BO3HUKHOBEHHUSI.

25.

3neKTp0reHepaTop IMOCTOAHHOI'O TOKA.

Jlabopamopmuwvie padbomuvt u onvimol.

S

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.

OmnbITHI IO HAOIOICHUIO IEKTPU3ALMHU TSl MHIYKIMEH U IPH CONPUKOCHOBEHUU.
HccnenoBanue necTBUS AIEKTPUYECKOTO MOJIS HAa IPOBOHUKH U TUAJIEKTPUKH.
C6opka 1 mpoBepKa pabOThI AIEKTPUUYECKON IIeTIH OCTOSHHOTO TOKA.

W3mepenue u peryiupoBaHHue CUJIbl TOKA.

W3mepenue u peryinpoBaHue HAPSHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UIYILETO Yepe3 PE3UCTOpP, OT CONPOTUBIICHUS
pe3UCTOpa U HAIIPSHKEHUS HA PE3UCTODE.

OnbITel, JEMOHCTPUPYIOIIME  3aBUCHUMOCTh  JJIEKTPUYECKOTO  COMPOTHUBIICHUS
IIPOBOJHMKA OT €T0 JJIUHBI, IUIOIAN MONEPEYHOTO CEYEHUS U MaTepHala.

[IpoBepka mpaBmiia CIOXKEHHS] HANPSHKEHUH MPH IOCIEI0BAaTEIbHOM COEAMHEHUU
JBYX PE3UCTOPOB.

[IpoBepka mpaBuiia AJis CUIIBI TOKA MIPH MapajljIeIbHOM COSAMHEHUN PE3UCTOPOB.
Omnpenenenne paboOThI AEKTPUIECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.

OmnpeneneHne MOIIHOCTH AJIEKTPUYECKOTO TOKA, BBIJEIAEMON Ha PE3UCTOpE.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEpe3 JIAMIIOUKY, OT HAIPSHKEHUS
Ha He.

Onpenenenne KI1/] narpeBarens.

HccnenoBanre MarHUTHOTO B3aMMOJEHCTBHSI TOCTOSHHBIX MarHUTOB.

M3ydeHne MarHUTHOTO TOJS TOCTOSHHBIX MAarHUTOB TpU HUX OOBEIUHEHUH U
pasieieHun.

HccnenoBanue 1eHCTBUS 3JIEKTPUUECKOrO TOKA HA MAarHUTHYIO CTPEJIKY.

OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIBI B3aUMOJICHCTBUS KATYIIKH C TOKOM U
Mar"ura oT CHJIbl TOKA U HaIpaBJIEHUS TOKA B KaTyIIKE.

W3ydenue neiicTBHUsI MarHUTHOTO MOJIS HA TIPOBOJIHUK C TOKOM.

KoHcTpyupoBanue u u3ydeHue padoThl AJIEKTPOABUIaTENs.



20. U3mepenne KIIJ] anekTpoBUraTeIbHON YCTaHOBKH.
21. OnpITBl IO HMCCIEIOBAHUIO SIBJICHUS SJEKTPOMArHUTHOM HMHIYKIWHU: HUCCIEIOBAHHE

M3MECHEHUH 3HAYEHUs U HAIIPaBJICHUS MHIYKIMOHHOI'O TOKa.
9 KJIACC

Paszpnen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe nBwxeHue. MarepuanbHasg Touka. Cuctema orcuéra. OTHOCUTEIBHOCTH
MEXaHWYECKOTO [JBWKEHHsA. PaBHOMEpHOE mpsMOIMHENHOE [BWXeHHE. HepaBHOMepHOe
npsiMOJMHENHOe ABMkeHne. CpenHsAs M MIHOBEHHAas CKOPOCTh Tejla IMPU HEPaBHOMEPHOM
JBUKEHUU.

Yckopenue. PaBHoyckopeHHOe mpsMosinHeiHOe aBrkeHrne. CBoOoHOe nageHue. OmbITh
lNanmnes.

PaBHOMepHOe nBMXEeHUE MO OKpykHOcTH. Ilepumon u yactota obpamenus. JluneiHas u
YIJIOBast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HerotoHa. Bropoi 3akon Herorona. Tperuit 3akoH HerotoHa. Ilpuninun
CYNEPIIO3ULINH CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHHs: CWJa TPEHHS CKOJIBXKEHMS, CHJIA TPEHHUS
MIOKOSI, IPYTHe BUJIbI TPEHHUS.

Cuna TsHKecTH M 3aKOH BCEMHUPHOTO TSTOTEHUsS. YCKOpPEHHE CBOOOIHOTO MaJeHHUS.
Jemwxenune mmaner Bokpyr Connuna. IlepBas kocmuueckas ckopocTb. HeBecomocTs u
[eperpys3KHu.

PaBHOBecue MaTepuanbHON TOUKUA. AOCONMIOTHO TBEPIOE Teno. PaBHOBecue TBEPOTO TEma
C 3aKpEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LleHTp TskecTH.

Nmnynsc tena. M3menenne mmmyinbsca. MMmynbe cuiibl. 3aKOH COXPaHEHHsI MMITYJIbCA.
PeakTuBHOE IBUKEHUE.

Mexannyeckasi pabota U MoiHocTh. Pabora cunm Tskectd, ynpyroctd, TpeHus. CBssb
sHepruu U pabotel. [loTeHIManpHast PHEPrus Tesa, MOJHATOTO HaJ IMOBEPXHOCTBIO 3EMIIH.
[ToTrenumanbHas 3HEeprus cxaroil npyxxuHsl. Kunertndeckas sHeprus. Teopema 0 KHUHETHYECKOM
SHEPruM. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTHH.

Hemoncmpayuu.

1. HabmoneHne MexaHMYEeCKOTO JABM)KEHHSI TeJla OTHOCUTENILHO PAa3HbIX TeNl OTCUETA.

2. CpaBHeHHE NMyTEW U TPACKTOPUN IBUKEHHUS OJHOTO U TOTO K€ TeJa OTHOCHUTEIIHHO

pa3HBIX TENl OTCUETA.

3. H3mepeHne CKOPOCTH M YCKOPEHUS MPSMOJIMHENHOTO IBUKECHUS.

4. HWccnenoBanue NpU3HAKOB paBHOYCKOPEHHOIO JBUKECHHUS.

5. HaOmroaeHue IBMXCHUS Tea MO OKPYKHOCTH.

6. HabmogeHne MexaHMYECKUX SBJICHUN, TPOUCXOSIIUX B cUCTEME OTcUETa « Temexkar

pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>KEHUU OTHOCUTEIIbHO KaOuHeTa (PU3UKH.

7. 3aBHCHUMOCTb YCKOPEHUS TeJla OT MacChl TeNA U AEUCTBYIOLIEH HA HETO CUJIBI.

8. HaOmonenne paBeHCTBa CHII TIPH B3aMMOJICUCTBUH TEll.

9. H3meHeHue Beca Tena MIPU YCKOPEHHOM JIBUKEHUH.

10. Ilepenava nmiysabca Ipyu B3aUMOJCHCTBUAN TEI.

11. [IpeobpazoBaHusi SHEPTUU NP B3aUMOACHCTBUH TEJl.

12. CoxpaHeHre UMITyJIbCa ITPU HEYTIPYTOM B3aUMOJICHCTBUH.

13. CoxpaHeHue UMITyJIbca MPH a0COTIOTHO YIPYTOM B3aMMO/ICHCTBHH.

14. HaGnrogeHue peakTHBHOTO JIBHYKCHUS.

15. CoxpaHeHne MeXaHUYEeCKON YHEPTUH NMPH CBOOOIHOM IaICHUH.

16. CoxpaHeHre MEXaHUYECKOW SHEPTUH NPU JBUKEHUH Tela MO ACHUCTBUEM IIPYKHUHBI.

Jlabopamopusie pabomul u onvimol.

1. KoHcTpynpoBaHHe TpakTa s pa3roHa M JAJBHEUIIEr0 paBHOMEPHOIO JBHKEHHUS

LIapUKa WM TEIEKKH.



*®

10.

11

Omnpenenenue cpeaHEdl CKOPOCTH CKONBKEHUS OpyCcKa WIHM JBWKCHHS IIapUKa I10
HaKJIOHHOM TJIOCKOCTH.

OmnpeneneHrue yCKOpPEeHHsI Tela MPH PaBHOYCKOPEHHOM JIBIDKEHUHM IO HAKIOHHON
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MyTH OT BPEMEHU MPH PaBHOYCKOPEHHOM ABM)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

[IpoBepka THUMOTE3bI: €CIM TPH PABHOYCKOPEHHOM JBMKCHMHU 0€3 HadalbHOU
CKOpPOCTH IIYTH OTHOCATCA KaK piaqg HEYETHBIX quceil, TO COOTBCTCTBYIOIIUC
MIPOMEKYTKH BPEMEHU OJITUHAKOBBI.

I/ICCHeJIOBaHI/Ie 3aBUCUMOCTH CHJIBI TPEHHUSA CKOJBXCHHA OT CHJIBI HOPMAaJIbHOI'O
JTABJICHUS.

Omnpenenenne kodppuImeHTa TPEHHs CKOTBKCHHS.

Omnpenenenne KECTKOCTH TPYKUHBI.

Onpenenenve paboThl CWIBl TPEHUS TP PAaBHOMEPHOM JBM)KCHUM Tella I10
TOPU30HTAIBLHON MOBEPXHOCTH.

Omnpenenenne pabOTHl CHIIBI YIPYTrOCTH TPH TOABEME Tpy3a C HCIOJIB30BAHUEM
HEMOJIBYKHOTO U TOJIBIXKHOTO OJIOKOB.

. 3yueHue 3akoHa COXpaHEHUsI SHEPTHH.

Pa3znen 9. Mexannyeckue Koj1e0aHHUA U BOJIHBI.

KonebarenbHoe npukeHue. OCHOBHBIE XapaKTEPUCTHKH KOJIeOaHWIA: MEpHOJ, 4YacToTa,
aMIUIMTyaa. MareMaTuyeckuii W TpYKUHHBIM MasTHUKU. [lpeBpaimieHue »sHepruu npu
K071€0aTeIbHOM IBUKEHUH.

3aryxawmue konebanus. BeiHyX)aeHHbIe KoneOanus. Pesonanc. MexaHUMuecKkrue BOJHBI.
CaoiicTBa MexaHM4eCKHX BOJH. [IpomonapHbIE M onepeyHbie BOIHBI. J{JTMHA BOJHBI U CKOPOCTH
e€ pacnpocTpaHeHusl. MexaHUuYeCcKHe BOJIHBI B TBEPAOM TeJ€, CEHCMUUECKUE BOJIHBI.

3Byk. ' poMKOCTb 3ByKa M BbIcOTa TOHA. OTpakeHue 3ByKa. IHPpa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

1. HabGmrogenue xoneOaHUid TE MO JCHCTBUEM CUJIBI TSDKECTU U CHJTBI YIIPYTOCTH.

2. Habmonenue konebaHuii Tpy3a Ha HUTH U Ha MIPY>KUHE.

3. HaOGmroneHue BRIHYKISHHBIX KOJICOaHUI 1 pe30HaHca.

4. PacnpocTpaHeHHe MPOAOIbHBIX U MONEPEUHbIX BOJIH (Ha MOJEIH).

5. HalGmroaeHune 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKyCTUYECKUI PE30HAHC.

Jlabopamopmuwvie padbomut u onvimol.

1. Omnpenenenue 4acTOTHI U MEPUOJIa KOJIEOaHHUI MaTeMaTHIECKOTO MassTHUKA.

2. Omnpenenenue 4acTOThI U MEpUOJIa KOJIeOaHHH MPY>KUHHOTO MasATHUKA.

3. HccnenoBaHue 3aBUCHMOCTH TMEpHoa KoyieOaHW MOJBEHICHHOTO K HUTH Tpy3a OT
JUTMHBI HUTH.

4. HWccrnenoBaHue 3aBHUCHMOCTH TepHoOAa KojeOaHUM MPYKUHHOTO MAasTHUKAa OT MacChl
rpysa.

5. TlpoBepka HE3aBUCHUMOCTH TEepHOAa KoJeOaHWW Tpy3a, MOJABEIICHHOTO K HUTH, OT
MaccChl Tpy3a.

6. OmnbITEl, JEMOHCTPUPYIOIINE 3aBHUCHMOCTh IEpHOJa KOJIeOaHWW NPy >KMHHOTO
MasTHHKA OT MacChl TPy3a U KECTKOCTHU TPY>KUHBI.

7. W3mepeHue yCKOpeHHs] CBOOOIHOTO MaICHUsI.

Paszpnen 10. DiieKTpOMarHuTHOE 110J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHuTHOE MoJe. DIEeKTPOMarHuTHbIE BOJHBI. CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkaya 35eKTpOMarHuTHBIX BOJH. MCnoib30BaHUE 3TIEKTPOMArHUTHBIX BOJIH ISl COTOBOM

CBA3U.

DJleKTpoMaruuTHas npupoja ceeta. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.



1. CBoiicTBa 27€KTPOMarHUTHBIX BOJIH.

2. BonHOBBIE CBOWCTBA CBETA.

Jlabopamopusie pabomsl u onvinol.

1. V3yueHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MIOMOIIBI0O MOOUIIBHOTO TeIe(OHa.

Pa3nea 11. CBeToBLI€E IBJICHHUS.

JlyueBass mogens cBera. Mcrounuku cera. IIpsMonuHelHOE pacnpOCTpaHEHHUE CBETa.
3armenuns Connua u JIynel. Otpakenue cera. [lnockoe 3epkano. 3akoH OTpakeHUs CBETA.

[Ipenomnenue cBera. 3aKOH NpenoMiieHUs cBeTa. [1oHOe BHyTpEeHHEE OTpaKEHHE CBETA.
Hcnonb30BaHne OJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTUYECKUX CBETOBOAAX.

Jlunza. Xox myuedt B nuH3e. Onrtuyeckas cucreMa ¢oToamnmnapara, MHUKpOCKONa U
Teneckona. I'a3 kak onTudeckas cucrtemMa. bim3opykocTs U 1aabHO30PKOCTD.

Pasnoxxenune 6enoro cera B criekTp. OnbiTel HptoToHa. CriojkeHue CeKTpaibHbIX IIBETOB.
Hucnepcus cBeTa.

Hemoncmpayuu.

[IpssmonuHEHOE pacIpOCTpaHEHHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenue n300paXkeHUH B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3epKajiax.
[Ipenomnenue cera.

OnTHueckuii CBETOBOI.

Xon myueil B cobuparolieii JInH3e.

Xox J1ydeil B paccenBarole JIUH3E.

[Tomyuenue n300paskeHUIA ¢ TOMOIIIBIO JTHH3.

9. Tpunuun neiictBus ¢oroannapara, MUKpOCKOIA U TEJIECKOTIA.

10. Monens rnasa.

11. PaznoxeHnue 6enoro cBera B CIEKTP.

12. Ilomy4yenue 6e0ro CBETa MPH CIOKEHUU CBETA Pa3HBIX IIBETOB.
Jlabopamopusie pabomul u onvinol.

1. HccnenoBaHue 3aBUCHUMOCTH yIJla OTPa’K€HUsI CBETOBOTO Jyya OT YIJia MaJeHHUs.
2. WM3ydeHue XapakTepUCTHK U300paKeHUs MIPeIMeTa B INIOCKOM 3epKaje.

3. HccnenoBaHue 3aBUCMMOCTH YIJIa MPEIOMIICHHSI CBETOBOTO JIyda OT yIJia MaJeHus Ha
I'PaHULE «BO3LYyX—CTEKIION.

[Tomyuenune n300pa>keHUIA ¢ TOMOIIIBIO COOUpAIOIIEH JTUH3HI.

Onpenenenne GOKYCHOTO pacCTOSHUS U ONITUYECKOM CHIIBI cCOOMparOIeii TUH3BI.
OnbITHI 110 Pa3NIoKEHUIO OEJIOT0 CBETA B CIIEKTP.

OnbITHl MO BOCHPUATHIO I[BETa MPEIMETOB NPU HMX HAONIIOJCHUM 4Yepe3 IIBETOBBIC
(buIbTPHI.

Pa3nea 12. KBanToBbIe IBJIEHUS.

OmnbiTel Pesepdopna u nnanerapHas mojaens atoma. Mozens atoma bopa. Mcnyckanue u
norsouieHue ceera aToMoM. KBanThl. JInHeN4aTbie CIEKTPHI.

PamnoaktuBHOCTE. Anb(da, Oeta- m ramma-uzmydeHus. CTpoeHHE AaTOMHOTO sjIpa.
Hyxnonnas wmogens atomHoro sapa. HMsoromsl. PannoaktuBHble mpeBpameHus. [lepuon
MOJTypacmaia aTOMHBIX sJIEp.

SAnepHble peakiun. 3aKOHBI COXPAHEHUs 3apsiIOBOTO U MacCOBOI'O UMCEN. DHEPrusl CBSI3U
aToMHbIX sizep. CBs3p Macchl M dHepruu. Peakuuu cuHTe3a W jAeneHus saep. McrouHuku
sHeprun CoJiHLA U 3BE3L.

AnepHas sHepreTuka. JlecTBUS palMOAKTUBHBIX N3JIy4EHHUI Ha )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

1. CnexTpsl N3IIy4eHMs U TOTJIOEHUSI.

2. CnekTpsl pa3IM4YHBIX T'a30B.

3. CnekTtp Boaopoaa.

4. HabmoneHue TpekoB B kamepe BunbcoHa.

XN R =

Nowk



5. Pabora cuérunka HOHU3UPYIOIUX U3TYUESHUH.

6. Peructpanus n3mydeHuss IpUPOIHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopusie pabomsl u onvinol.

1. HaOmtoneHue CIUIOUIHBIX U TMHEHUYAThIX CIEKTPOB U3TyUYCHHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHUE HHEPIMM YacTHULBI 10 TOPMO3HOMY IyTH (110

dotorpadusm).

3. U3mepeHue paaroakTUBHOTO (OHA.

IHoBTOPHUTEJIBbHO-00001IA0 LN MOLYJIb.

[ToBTOpUTENBEHO-0000IIAIONINI  MOAY/Ib MpEAHA3HAUYEH JUIS CHUCTEeMaTU3allud |
00001IeHNS TIPEIMETHOTO CO/IEP KAHUS U OIBITA JESTEIbHOCTH, MPUOOPETEHHOTO NPU U3YUCHUH
BCEro Kypca (pU3MKH, a Takke JUIsl MOJTOTOBKM K OCHOBHOMY I'OCY/IapCTBEHHOMY 3K3aMEHY IO
¢buznke U151 00yUaromMXcsl, BBIOPABIIKX 3TOT Y4€OHBIN MpeIMeT.

IIpy w3ydyeHMM JAHHOIO MOJYJS pEAIN3yIOTCI M CHUCTEMAaTU3HUPYIOTCS  BUIBI
NEeSTebHOCTH, Ha OCHOBE KOTOPBIX OOecleyuBaeTcsl JIOCTHKEHHE MPEIMETHBIX U
METaINpeIMETHBIX IIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUs, (HOpMHUpPYETCs eCTECTBEHHOHAyuYHas
IPaMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIEAOBAaHUS SBJICHUN NPUPOJBI U TEXHHKH,
OBJIaJICHUE YMEHUSMHU OOBACHATH (PU3MUYECKHE SBICHMSA, NPUMEHSS IOJyYCHHbIC 3HaHUS,
peliaTth 3aa4y, B TOM 4YHClie KaYeCTBEHHbIE U SKCIIEPUMEHTAIbHBIE.

[IpyHIMIINATBHO NEATENBHOCTHBIA XapaKTep JaHHOTO pas3zeila pean3yeTcs 3a CUET TOro,
4TO 00yYaroluecs BRIMOIHSIOT 3a/1aHUs, B KOTOPBIX UM IMpeAiaraercs:

Ha OCHOBE IOJIyUYEHHBIX 3HAHUN PAacllO3HABATh U HAYYHO OOBSACHATH (PU3MUECKUE SIBICHUS
B OKpY>KAIOIIEH NPUPOJIE U TOBCETHEBHON KU3HH;

UCIOJIb30BaTh HAYYHbIC METO/bI MCCIeIOBaHUA (PU3MUECKUX SIBICHHUM, B TOM YHCIE JUIS
MIPOBEPKHU THIIOTE3 U MOIYUYESHHS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HayyHbIe OCHOBbI HauOoJiee BaXXHBIX JOCTHKEHHUH COBPEMEHHBIX TEXHOJOTHIA,
HampuMep, MPaKTHYECKOr0 HCIOJIb30BAaHUS PA3IUYHBIX HCTOYHUKOB SHEPIUM Ha OCHOBE
3aKOHA IIPEBPALICHUS U COXPAaHEHUsI BCEX N3BECTHBIX BUOB SHEPTHUHU.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIETO OBPA30OBAHUSA

W3ydyenne @u3uku Ha YpPOBHE OCHOBHOIO OOIIEro oO0pa3oBaHUs HaIpaBICHO Ha

JTOCTH)KEHHE JTMYHOCTHBIX, METAIIPEMETHBIX M IPEIMETHBIX 00pa30BaTeIbHbBIX PE3YIbTATOB.

B pesynpraTe w3ydeHwmss ¢Gu3MKM HA YPOBHE OCHOBHOTO OOImIEro o0O0pa3oBaHUS Yy
oOyyarorerocst 0y1yT c)OpMHPOBAHBI CIEIYIONINE TUNUHOCTHBIE PE3yJIbTaThl B YaCTHU:

e 1) naTpHOTHM4YeCKOro BOCIIUTAHUS:

e [] posBJIEHUE UHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCHICKOM (U3NYeCcKOi
HayKH;

e [] HEHHOCTHOE OTHOIICHHUE K IOCTH)KEHUSIM POCCUHCKUX YUEHBIX-(DU3HUKOB,;

e 2) rpa)aaHCKOro0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e [] rOTOBHOCTh K aKTUBHOMY y4YacTHIO B OOCYX/IEHHMH OOIIECTBEHHO 3HAYMMBIX U 3TUYECKUX
npo0seM, CBI3aHHBIX C MPAKTHYECKUM IPUMEHEHUEM JTOCTH)KEHUHN (PH3HKH;

e [] 0CO3HAHUE Ba)KHOCTH MOPAJIbHO-3TUYECKHUX MPHUHIIUIIOB B ACSITEILHOCTH YUEHOTO;

e 3)3CTeTHYEeCKOr0 BOCIMTAHUSA:

e [] BoCHpHUATHE 3CTETHMYECKHX KayecTB (pU3MUECKON HAyKH: €€ TapMOHUYHOTO MOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TaKOHUYHOCTH;

¢ 4) HEHHOCTH HAYYHOIO NMO3HAHUSA:

e [] oco3HaHME IIEHHOCTH (pU3MYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTa IMO3HAHUS MHpa,
OCHOBBI Pa3BUTHSI TEXHOJIOTUH, BaKHEHIIEH COCTABIIAIOIIEH KYJIbTYPBI,

e [] pa3BuTHE HaAy4YHOH JIIOO03HATENBHOCTH, HHTEPECA K UCCIIEA0BATENBCKON eI TEIbHOCTH;

e 5) ¢popMupoBaHNA KYJbTYPHI 310POBbSI M SMOLMOHAIBHOIO 0J1arONOJIyYHs:

e [ OCO3HaHHME ILIEHHOCTH 0€30MaCHOr0 00pa3a XU3HU B COBPEMEHHOM TEXHOJOTMYECKOM
MHUpE, BAXKHOCTH IpaBWJ O€30MacHOro IOBEJIEHHs Ha TpaHCIOpTEe, Ha J0porax, c
ANEKTPUYECKUM U TEIJIOBBIM 000pPY/I0BaHUEM B IOMAIIHUX YCIOBHSIX;

e [] chopMUPOBAHHOCTh HaBbIKa pediekcHH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKoro
XK€ MpaBa y Ipyroro 4ejioBeKa;

e 6) TPYZ0BOIO BOCIIMTAHMSA:

e [] aKTMBHOE y4yacTHE€ B PEIICHUH MPAKTUYECKUX 3a]ad (B paMKax ceMbH, 00pa3oBaTeIbHOM
OpraHM3alMM, TIopoJa, Kpas) TEXHOJOTMYECKOW U  COLMAIBHOW  HAIPaBIEHHOCTH,
TPeOYIOMHUX B TOM YHCIie U GU3HUESCKUX 3HAHUM;

e [] nHTepec K MPaKTUYECKOMY M3Y4EHUIO podeccuil, CBA3aHHBIX C (PU3UKOM;

e 7) 3K0JIOTHYECKOI0 BOCIINTAHMSA:

e [] opueHTanus HAa TpUMEHEHHWE (U3MYECKUX 3HAHUH JUIsI pelieHus 3agad B O0JIacTH
OKpY’Karolled cpefpl, MIIaHUPOBAHUSA MOCTYNKOB M OLEHKH MX BO3MOXHBIX IOCIEICTBHI
JUISL OKPYKAIOIIEH Cpeibl;

e [] oco3HaHUE II00alIbHOIO XapaKkTepa SKOJIOTHUECKUX MPoOIeM U MyTel UX pelieHus;

e 8) aganTauuu K M3MEHSIIONIUMCH YCJIOBHUSAM COIMAIBHON M NPUPOIHON Cpeabl:

e [] moTpeGHOCTH BO B3aMMOJACHUCTBHM TMIPHU BBHIIOJHEHUH MCCIEJOBAHUN U TPOEKTOB
(u3nYeCcKOil HaNPaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM APYTHUX;

e [ MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESTeIbHOCTD;

e [] morpeOHOCTH B (DOPMUPOBAHMM HOBBIX 3HAHWUN, B TOM 4ucie (OPMYJIHPOBATH HJIEH,
MOHSTHSL, TUIIOTE3bI O (U3UYECKUX OOBEKTAX U SIBICHUSAX;

e [] ocozHaHMEe JePUINUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 007aCTH (DU3UKY;

e [] IUTaHUPOBAHHE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;

e [| CTpeMJIEHME aHAJIM3UPOBAaTh U BBIIBISATH B3aUMOCBSI3M NPUPOJIBI, OOILIECTBA MU
HKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (U3NYECKUX 3HAHUM;



e [] OIEHKAa CBOMX JCHCTBUH ¢ Y4ETOM BIHMSHHS Ha OKPYXKAIOUIYIO Cpeay, BO3MOXKHBIX
TJIO0ATBHBIX TOCIEICTBUHA.

METANIPEJMETHBIE PE3YJIbTATHI

B pesynpraTe OCBOEHHS NpOrpaMMbl IO (PU3MKE HAa YpOBHE OCHOBHOIO OOIIETO
oOpazoBaHusi y oOyuaromierocsi OyayT cQOpPMHUpPOBaHBI MeTampelMeTHbIe Pe3yJabTaThl,
BKJIIOUAIOILIME II03HABATEJbHBIE YHUBEPCAJIbHbIE Yy4eOHBbIE JEHCTBUS, KOMMYHUKATHUBHBIE
YHUBEpCcaJbHbIe yueOHbIE ACUCTBUSA, PETYIATUBHBIE YHUBEPCATIbHbIC yUeOHbIE AEHCTBHUS.

Ilo3HaBaTe/bHbIE YHMBeEPCAJIbHbIE YUeOHbIe JelicTBUS

Ba3oBble JJornyeckune aeiicTBUA:

BBISIBJISITh M XapaKTePU30BaTh CYIIIECTBEHHBIE MPU3HAKH OOBEKTOB (SIBJICHHIA);
yCTaHABJIMBATh CYIIECTBEHHBINH MPU3HAK KJIACCH(HUKAINN, OCHOBAHHS JJIsi 0000IIeHNUS
U CPaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B paccMaTpuBaeMbIX (akTax, JaHHBIX U
HAOJI0JIEHUSX, OTHOCSAIINXCS K (PU3MUECKUM SBIICHUSM;

BBISIBJISITH TIPUYMHHO-CIIEICTBEHHBIC CBSI3UM MPH M3y4YeHUU (PU3MUECKUX SIBICHUN U
IIPOLIECCOB, J€JaTh BBIBOJBI C MCIOJb30BAHUEM JACIYKTUBHBIX W HMHIYKTHUBHBIX
YMO3aKIIOYeHNUH, BBIIBUTATh TUTIOTE3bI O B3aUMOCBSI3AX (PU3NUECKUX BEJIMYMH;
CaMOCTOSITENIbHO ~ BBIOMpaTh cHnoco0 pemieHus ydeOHOM  (u3nueckod 3ama4u
(cpaBHEHHE HECKOJBKMX BapHaHTOB pEIICHUs, BBHIOOpP Hambosee MOIXOMISIIEro C
y4€TOM CaMOCTOSTENIBHO BbIIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTeabCcKue AeiicTBUS:

MCIIONIb30BaTh BOMPOCH! KaK MCCIIEI0BATENbCKIII HHCTPYMEHT TIO3HAHMUS,

MPOBOJIUTh [0 CAMOCTOSITEIBHO COCTaBJIEHHOMY IUJIaHY OIBIT, HECJOKHBIN
(bU3UYEeCKUi HKCIIEPUMEHT, HEOOJIBIIIOE HCCIIeIOBaHNE (DU3UIECKOTO SBIICHNUS,
OLICHMBATh Ha MPUMEHMMOCTh U JOCTOBEPHOCTH MH(GOPMAIUIO, TOIYYEHHYIO B XOJ€
MCCJICIOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOATENbHO  (hopMynupoBaTh O00OOIICHWS W  BBIBOABI IO  pe3yibTaTam
MPOBEIEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHNUS,

MIPOTHO3UPOBATH BO3MOXHOE JlajbHEHIIIee pa3BUTHE (U3HUUECKUX MPOIIECCOB, a TAKXKE
BBIIBUTATh MPEINOI0KEHUS 00 UX Pa3BUTUH B HOBBIX YCIIOBUSX U KOHTEKCTAaX.

Pa6ora ¢ unpopmanmeii:

NPUMEHSTh pa3IMYHbIE METOJbI, WHCTPYMEHTHl W 3alpoChl MpPU TOWCKE W OTOOpE
MH(POPMALIMU WU TAaHHBIX C YYETOM IpeIoKeHHON yueOHoM (hru3ndeckoi 3a1auu;
aHAJM3UPOBATh, CHCTEMATU3UPOBATh M MHTEPIPETHPOBATH MH(POPMAIUIO pa3IMYHBIX
BUJIOB U ()OPM TIPE/ICTABIICHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (OpMY MpeAcTaBieHUs HWHGPOpMALUU H
WILTIOCTPUPOBATh pElIaeMble 3a/la4d HECIOXHBIMH CXEMaMH, IuarpaMMaMH, HHOMH
rpaduKoi U X KOMOMHALIUSMH.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1efiCTBHUS:

B X0Je OOCYyXIeHHs y4eOHOTro MaTepuana, pe3yJbTaToB JabOpaTOpHBIX paboT U
IIPOEKTOB 33/1aBaTh BOIPOCHI IO CYLIECTBY OOCYKJa€MON TEMbI U BbICKA3bIBaTh UJEH,
HAaIleJICHHBIE Ha pellieHue 3aJa4u U MoJIepKaHne 0J1aroKenaTeIbHOCTH OOIICHHUS;
COMOCTABIIATh CBOM CYXKJEHHUA C CYXXICHUSMU JPYTUX YYACTHUKOB JUaiora,
OoOHapyXHUBaTh pa3Iu4Kue U CXOACTBO MO3UIIHIL;

BBIPaXXaTh CBOKO TOUKY 3PEHHUS B YCTHBIX U MHCbMEHHBIX TEKCTaX;



NyOJMYHO  TIPEJCTABIATH  PE3YJIbTAThl  BBIMOJHEHHOTO  (DM3UYECKOTO  OIBITA
(9KCIIepHMEHTA, HCCIICIOBAHUS, TPOCKTA);

MOHMMAaTh M MCMOJb30BaTh NMPEUMYIIECTBA KOMAaHIHOW M MHAWBHUIYabHOM pPabOTHI
NPY PEIICHUU KOHKPETHOH (pr3ndeckoid mpooieMbl;

NpUHHUMATL LCJIA COBMECTHOM ACATCIIBHOCTHU, OPraHU30BbLIBATH ﬂeﬁCTBHH no eé
JOCTIDKCHHUIO: paclpeNeNisiTh POJIU, 00CYKIaTh MPOLECCHl U PE3yJIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHUSI HECKOJIBKHX JIFOJIEH;

BBINIOJIHATh CBOIO 4YacTh pPabOThI, JOCTUTAs KAuYECTBEHHOTO pe3ysbTaTra IO CBOSMY
HAIpaBJICHUIO U KOOPIUHUPYS CBOM JACHCTBUS C APYTHMH YWICHAMU KOMAaHIIBI;
OLICHMBATh Ka4eCTBO CBOEro BKJIaJa B OOUMH TPOAYKT IO KPUTEPHSM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBHSI.

PeryssiTuBHBIE YHUBepcaJIbHbIE y4eOHbIe 1eiicTBUSA

Camoopranu3amnus:

BBISIBJIATH IIPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYAIUsIX, TPEOYIOUIMX Il peIICHHS
bu3nyecKuX 3HaAHMIA;

OPHEHTUPOBATbCA B PA3JIMYHBIX MMOAXOJaX MNPHUHATUS pelleHU (MHAUBHIYyaJIbHOE,
IIPUHATHE PELIECHUS B TPYIIE, IPUHATUE PELICHUH TPyIION);

CaMOCTOSITENIbHO COCTaBJIATh AJITOPUTM peLIeHHs] (U3NYECKOW 3aJaud WM IJIaHa
UCCIIEIOBAaHU C YYETOM HMMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTUPOBATH Ipe/iaraéMble BapuaHThl PEeLCHU;

7ienaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬂMOKOHTpOJ’Ib, 3MOLUMOHAJIbHBIA HHTEJLJIEKT:

JaBaTh aJIeKBaTHYIO OIIEHKY CUTYallUu U MpeJyiaraTh IJlaH e€ U3MEHEHNUS,

OOBSCHATH TPUYUHBI JIOCTIKEHUS (HEAOCTIIKEHHUS) pe3yJlbTaToB JeATeIbHOCTH,
JlaBaTh OLEHKY NPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEILHOCTH (B TOM YHCJIE B XOJ] BBHIIOJHEHUS (PU3UUECKOTO
UCCIIC/IOBAaHUS WJIM NPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENIBCTB, HW3MEHUBIIUXCS
CUTyallu}, yCTAHOBJIEHHBIX OLUIMOOK, BOZHUKIIUX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSM;

CTaBUTh ce0s1 Ha MECTO JIPYroro 4yelioBeKa B XOJ1€ CIopa MM JUCKYCCHH Ha HAy4YHYIO
TeMy, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro;

Mpu3HaBaTh CBOE MpaBO Ha OWIMOKY MpH perieHud (U3NUecKux 3ajad WiIH B
YTBEPKIACHUSIX HA HAYYHbIE TEMBI U TAKOE XK€ MPaBo JPYroro.

MHNPEAMETHBIE PE3YJIBTATbBI

K koniy oOydeHus B 7 KJjacce IpeIMETHbIE Pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTh C(HOPMUPOBAHHOCTH Y 00YHAIOIINXCSI YMEHUI:

UCTOJIb30BaTh MOHATHS: (U3MUECKHE U XUMHUECKHE SIBJICHUS, HaOIIOJICHHUE,
OKCIICPUMECHT, MOJCJIb, TUIIOTE3a, CANHUIILI (1)I/ISI/I‘ICCKI/IX BCJINYHH, aTOM, MOJICKYJIA,
arperaTHble COCTOSTHHMS BelllecTBa (TBEPIOE, JKUAKOE, Ta3000pa3HOE), MEXaHUUECKOe
IBIDKEHHE  (paBHOMEpHOE, HEpaBHOMEpHOE,  MPSMOJHMHEHHOE),  TPaeKTopws,
paBHOACWCTBYIOmas cuia, jaedopmarus (ynpyras, IUIaCTHYECKasi), HEBECOMOCTb,
COOOIIAIOIITUECS COCYIbI;

paznuuath siBreHus (AnpQy3us, TEIUIOBOE IBIKCHNE YaCTHI[ BEIIECTBA, PABHOMEPHOE
ABHUXKCHUC, HCPABHOMCPHOC ABUKCHHUEC, MHCPIUA, B3aHMOH€fICTBH€ TCJI, paBHOBECUC
TBEPABIX TEN C 3aKPEIUIEHHOM OCHIO BpalleHWs, Nepeaada JaBICHUs TBEPIBIMHU
TEeJIaMU, KUAKOCTSIMH U Ta3aMHU, aTMOC(epHOe JaBlieHHE, TUIaBaHUE TEJ, IPEBPAILCHHS



MEXaHMUYECKOM HEPTUN) MO OMMCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
J€MOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBICHHE;

pacro3HaBaTh NPOSIBIICHHE U3YUEHHBIX (PU3MUECKUX SIBICHUH B OKPY’>KalollleM MHpE, B
TOM 4HClI€ (U3NYECKHE SIBICHUS B IMPHUPOJE: MPUMEPHI JIBUKEHUS C Pa3IU4YHBIMU
CKOPOCTSIMM B XMBOW M HEXHUBOW IPHUPOJE, NEHUCTBUE CHUIIBI TPEHUS B NPUPOAE U
TEXHUKE, BIMSHUE aTMOC()EpPHOTrO AaBICHHUS Ha >KUBOM OpraHW3M, IUIaBaHUE PHIO,
pblYard B Teje 4YelOBeKa, MPHU 3TOM MEepPEeBOIUTH IMPAKTUUECKYIO 33Jady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKHN) (PU3HUECKUX SBICHUH;

OTHCHIBaTh M3YYEHHbIC CBOMCTBA Tel U (PU3UYECKHE SBJICHUS, UCTIONIbL3YS (PU3NUECKHe
BEJIMYMHBI (Macca, 00BbEM, IUIOTHOCTH BEIIECTBA, BPEeMsl, MYyTh, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIAa YNPYTOCTH, CWJIA TSKECTH, BEC Tella, CWIA TPEHHSA, [ABICHHE
(TBEpmOro Tena, KUAKOCTH, Ta3a), BHITAJKUBAIONIAs CHJIA, MEXaHWdeckas pabora,
MOIIHOCTh, IUJIEYO CHJIBI, MOMEHT CHJIbl, KOI(QQUIMEHT TIOJIEe3HOr0 JeHCTBUS
MEXaHU3MOB, KMHETHYECKasi M MOTEHIMalbHasl SHEPrHsi), IPU OMUCAHUU MPABUIBHO
TPaKTOBAaTh (PU3NUECKHUI CMBICI HCIIOIb3YyEMbIX BEIMYHMH, UX 0003HAUEHUS U €UHHIIBI
(GU3NUeCKUX BEIMYMH, HAXOJUThb (POPMYIIBI, CBS3BIBAIOIIME JAHHYIO (PHU3HMUECKYIO
BEJIMUMHY C JPYTMMH BEJIMYMHAMM, CTPOUTH TpaduKyd H3YYEHHBIX 3aBHUCHUMOCTEHN
(bu3nUecKuX BEIHYUH;

XapaKkTepu30BaTh CBOMICTBa Tel, (U3MUECKHUE SIBICHUS M MPOLECCHI, HUCIOJIb3Ys
IpaBUia CIOKEHHs CUJl (BAOJIb OAHOM mpsMoif), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumena, TpaBUIO paBHOBECHS pblyara (0J0Ka), «30JI0TOE IMPaBUIIO» MEXAHUKH,
3aKOH COXPAaHEHHS MEXaHWYECKOM JHEpruM, IpH OTOM JaBaTb CJIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHYECKOE BBIPAKEHUE;

OOBSCHATH (PU3MYECKHE SIBICHHUS, MPOIECCHl M CBOWCTBA Tell, B TOM YHCIE U B
KOHTEKCTE CUTyaluil NPaKTUKOOPUEHTUPOBAHHOIO XapaKTEpa: BBIABIATH INPUUYMHHO-
CIIEJICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHHE U3 1—2 JTIOTMYeCKUX 1IaroB ¢ onopoi Ha 1—
2 u3yuYeHHBIX CBOWCTBA (PHU3MUYECKUX SBJICHUH, (U3NYECKUX 3aKOHA  WIIH
3aKOHOMEPHOCTH;

pemath pacuéTHble 3agaud B 1-2 neicTBUA, HMCMONB3YysS 3aKOHBI U (OPMYJIHI,
CBSI3BIBAIOIIME (PU3MUECKUE BEJIMYMHBI: HAa OCHOBE aHaJIHM3a YCIOBHUS 3a/1a4yd
3allUCBIBAaTh KPATKOE YCIIOBHUE, MOACTABIATH (PU3NUECKUE BEIUUMHBI B (HOPMYJIBI U
MIPOBOJUTH PAacy€Thl, HAXOAWUTh CIIPABOYHBIE JIAaHHBIE, HEOOXOAWMBIC IJISI pEIICHUS
3ajlay, OLEHUBATh PEATUCTUYHOCTh MOIYYE€HHON (PU3NYECKOM BETUUNHBI;
pacro3HaBaTh NPOOJIEMbI, KOTOpPbIE MOXKHO pELIMTh IPH TOMOLIM (HU3HIECKUX
METO/I0B, B OIIMCAaHWHM MCCIEIOBAHUS BBIACIATh IIPOBEPSIEMOE MPEAIIOIOKEHNE
(rumoTesy), pazauuaTh W HMHTEPIPETUPOBATH MOJYYECHHBIH pe3yibTaT, HaXOJIUTh
OLIMOKY B XO/I€ OTbITA, JIeIaTh BHIBOJBI 110 €T0 pe3yibTaTaM;

IIPOBOJUTH ONBITHI N0 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (QU3NYECKUX CBOMCTB
Tesn:  (OPMYJIHPOBATH TPOBEPSEMBIE MPEANOIOKECHUS, COOUpaTh YCTaHOBKY U3
IPEI0KEHHOT0 000PY/JOBAaHUS, 3aMIUCHIBATH X0/ ONbITa U (POPMYJINPOBATH BHIBOJIBI;
BBINOJIHAThH NPSAMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, Macchl Tena, 00béMa, CUiIbl U
TEMIIEPATypbl C UCMOJIb30BAaHHUEM aHAJIOTOBBIX W HUGPOBBIX MPUOOPOB, 3aMHUCHIBATh
NOKa3aHUs NPUOOPOB € YUETOM 33aJaHHOM a0COIIOTHOM MOTPEeNIHOCTH U3MEPEHUH;
IIPOBOAMTH HCCIIEOBAaHUE 3aBUCHUMOCTH OAHON (PM3MYECKOM BEIUYMHBI OT JIPYrou c
UCIIOJIb30BaHUEM IPSMBIX HU3MEPEHUH (3aBUCUMOCTH MyTH PAaBHOMEPHO JBMIKYILETOCS
Tela OT BPEMEHU JBUKEHUS TeJla, CUIIbI TPEHUS CKOJIBKEHUs OT Beca Tella, KaueCTBa
00paboOTKM TMOBEPXHOCTEH TeJI M HE3aBUCUMOCTH CWJIbl TpPEHHs OT IUIOIIAAH
COIPUKOCHOBEHMSI T€Jl, CWJIbI YIPYTOCTH OT YJUIMHEHUS MPYXKUHBI, BBITAIKUBAIOIICH
CJIbl OT O00bEMa MOTpYKEHHOM wYacTW Teda W OT IUIOTHOCTH JKUJAKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Tejla, OT TJIyOMHBI, Ha KOTOPYIO IOTPY’KEHO TEIO,



YCIOBUH IUIaBaHUS TeJN, YCIOBHH paBHOBECHS pbluara M OJOKOB), y4acTBOBAaTh B
IUIAHUPOBAaHMM y4eOHOTO HCCEOBaHUS, COOMpaTh YCTAHOBKY M  BBINOJHSATH
U3MEpEHUs, cilelys MpeUIoKEHHOMY IUIaHy, (PUKCUPOBATh Pe3yJIbTaThl MOTYYEHHOM
3aBHCHUMOCTH (PU3MUECKUX BEJIMYMH B BUJAE NPEUIOKEHHBIX TaOMUI] U TpaduKoB,
JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM MCCIIEJOBaHMSI;

IIPOBOAUTH KOCBEHHBIE M3MEpPEHUS (PU3NYECKMX BEJIWYMH (TUIOTHOCTH BEIIECTBA
KHUIKOCTH M TBEPAOrO TeJla, CWJIA TPEHUS CKOJIBKEHUS, [aBICHHE BO31yXa,
BBITAJIKMBAIOIIAs CHUJA, JEMCTBYIOIIas Ha MOTPYKEHHOE B KHUJIKOCTh TEIO,
KO3(QUIMEHT MOJEe3HOT0 AEUCTBUS MPOCTHIX MEXAHHW3MOB), CIenysl HpPeAsIOKEHHOM
MHCTPYKIMU: TIPU BHITIOJHEHUH U3MEPEHUN COOMPATh AKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIISTH 3HAYEHUE UCKOMOM BEJIMYUHBL,

coOmoaTh TMpaBUiIa TEXHUKHM O€30MacHOCTH mpu pabore ¢  1abopaTOpHBIM
o0opyI0BaHUEM;

yKa3plBaTh MPUHLUIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, TUHAMOMETp, COOOIIAIOIINECS COCY b, OAPOMETp, pbluar, MOJBMKHBIA U
HETOABKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTH;

XapaKTepu30BaTh MNPUHIMINbBI JIEHCTBUA W3YyYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB € Omopoil Ha WX omMucaHus (B TOM YHCIE: MOAUIMIHHUKH, yCTPOMCTBO
BOJOIIPOBOJA, THUAPABINYECKUM Ipecc, MAaHOMETP, BBICOTOMEp, MOPIIHEBOM HAcoC,
apeoMeTp), UCIOJb3ysl 3HaHMUS O CBOMCTBAX (PU3MUECKHUX SIBICHUNH U HEOOXOAMMBIE
¢u3nUeckre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOAUTH TPUMEPHl (HAXOAUTh HHGOPMAIMIO O MpPUMEPax) MPAKTUIECKOTO
UCTOJIb30BaHUS (PU3MUYECKUX 3HAHUHA B IOBCEIHEBHOW >KM3HU I oOecreueHHs
0e30macHOCTH TpH OOpalleHuH C TPUOOpaMU W TEXHUYECKUMH YyCTPOHCTBaMH,
COXpaHEHHs 3JI0pOBbsI U COONIIOJIEHHSI HOPM HKOJOTMUYECKOrO IOBEJIEHHS B
OKpY>Karollleu cpese;

OCYIIECTBIATH OTOOpP HMCTOYHMKOB HMH(oOpmanmu B HHTEepHETe B COOTBETCTBUH C
3aJJaHHBIM ITOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLINXCS 3HAHUM M IIyTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIIEIATh HHPOPMAIUIO, KOTOpas SIBISIETCS MPOTUBOPEUUBOM
WIJIA MOXET OBITh HEJIOCTOBEPHOM;

UCTIOJIb30BaTh TP BBHITIOJHEHUN YUEOHBIX 3a/laHHI HAYyYHO-TIOMYJISIPHYIO JTUTEPATypy
(GU3MUeCKOro CojAep)KaHMus, CHpaBOYHbIE MaTepHaibl, pecypchl cetu VIHTepHer,
BJAJIeTh MPHEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHHMs WHPOpPMALUU U3
OJIHOM 3HAKOBOW CHUCTEMBI B JAPYTYIO;

co3JlaBaTh COOCTBEHHBIC KpaTKHe NMHUCHbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2—3
HMCTOYHUKOB MHPOpMAIHN (PU3UUYECKOTO COJEpPKaHUs, B TOM YHCIE IMyOJINYHO AeNaTh
KpaTKhe COOOIIEHUS O Pe3ysbTaTax MPOEKTOB MM yUEOHBIX UCCIICAOBAHUM, IPH ITOM
rPaMOTHO UCIOJb30BaTh HW3YYEHHBIM TMOHATUIHBIA ammapar Kypca (QU3UKH,
COIIPOBOXAATh BBICTYIUIEHUE ITPE3CHTALIUEH;

IIPY BBIIIOJIHEHUH YyUEOHBIX MPOEKTOB M MCCIEN0BAHUI paclpeneisaTh 00sS3aHHOCTH B
IpyINIe B COOTBETCTBUU € NOCTABICHHBIMU 33Ja4aMH, CIEIUTh 3a BBITIOJHEHUEM IIJIaHa
NENCTBUM, aJEeKBATHO OIIEHMBATh COOCTBEHHBIM BKJIaJ B JAEITEIbHOCTh TIpPYMIIbI,
BBICTPAauBaTh KOMMYHHUKATHBHOE B3aUMOJACUCTBHE, yUNTHIBASI MHEHUE OKPYKAIOIINX.

K koniy oOyueHus B 8 kjacce npenMeTHbIE pe3yjbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
OTpaXkaTb C()OPMUPOBAHHOCTD y OOYUAIOLIMXCS YMEHUH:

HCIIOJIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBUKEHHUE aTOMOB M
MOJIEKYJI, arperaTHbIe COCTOSIHHSI BEIIECTBAa, KPUCTALIMYECKHE W aMOp(QHBIC Teia,
HACBILLECHHBI U HEHACBILLICHHBIN I1ap, BIAXXHOCTh BO3AyXa, TEMIIEpATypa, BHYTPEHHS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN 3JIEKTPUUECKUN 3aps/l, FIEKTPUIECKOE



1oJie, TPOBOJHUKU W JUAJICKTPUKHU, MOCTOSHHBIM SJIEKTPUUYECKUM TOK, MArHUTHOE
noie;

pa3iuuaTth SBJICHUA (TEIJIOBOE pacHIMpeHUe W CKaTue, TeIulonepenada, TerioBOe
paBHOBECHE, CMauyMBaHHWE, KaNWUIAPHBIC SBJICHUS, HCHApEeHHe, KOHJICHCAIIUS,
IJIaBJICHUE, KpUCTaJUIM3aLus (oTBepaeBaHue), KHUIICHHE, Terioneperaya
(TeTIONPOBOIHOCTh, KOHBEKIIMS, W3IIYYCHHE), HJICKTPHU3alUsi Tel, B3aUMOJCHCTBUE
3apAlIOB, JEUCTBUS SJIEKTPUUYECKOIO TOKA, KOPOTKOE 3aMbIKaHHE, B3aMMOJCICTBHUE
MarHuTOB, JACHCTBHE MAarHUTHOTO MOJISI HAa MPOBOJHUK C TOKOM, 3JIEKTpOMAarHUTHas
WHAYKIMS) TIO0 ONHMCAHUI0O WX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHPYIOIIUX JaHHOE (PU3NYIECKOE SIBICHUE,

pacro3HaBaTh MPOSIBJICHUE U3YUYEHHBIX (DU3UYECKUX SBJICHHUA B OKPYIKAIOIIEM MHUPE, B
TOM uucie (Qu3udeckue sBICHUS B TPUPOJE: TOBEPXHOCTHOE HATSKCHHE U
KaMWUISIpHBIE SIBIICHUS B TPHUPOJE, KPUCTAUIBI B Tpupojae, uzinydeHue CoiHIa,
3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 0Opa3oBaHHE POCHI, TyMaHa, WHEs, CHEra,
JJICKTPUYECKUE SBJICHUS B arMmocdepe, DJIIEKTPUUECTBO JKUBBIX OPTaHU3MOB,
MarHMTHOE Mojie 3eMild, Apeiid MOIICOB, POIb MArHUTHOTO TOJS JUIS KU3HU Ha
3emiie, MOJIIPHOE CHUSIHME, NPU ATOM IEPEBOJUTH MPAKTUUYECKYIO 33aJady B y4eOHYIO,
BBIJICTISITH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH) (PH3UUECKUX SBICHHUIA,

OIKCHIBATh M3YUCHHBIC CBOMCTBA TeN W (PU3UYECKUE SBICHUS, UCTIONb3YS (PU3UICCKIEC
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSSI SHEPrusi, KOJIUYECTBO TEIIOTHI, YyjAeTbHas
TEIUIOEMKOCTh ~ BEILLECTBA, YyJe€ibHas TEIUIOTa IUIABJICHUS, YAENbHAas TeIuloTa
napooOpa3oBaHus, yJaeidbHas TEIUIOTa CrOpaHMs TOIUIUBA, KOA(MOUIMEHT MOJIE3HOTO
NEUCTBUS TEIJIOBOM MAIIMHBI, OTHOCUTEIbHAS BIAXHOCTh BO3/yXa, JJICKTPUUYECKUN
3apsAll, Cujga TOKa, OJJIEKTPUUECKOE HaNpsHKeHHE, CONPOTHBICHUE ITPOBOJHUKA,
yZIeTbHOE COMPOTHBIICHHE BEIIECTBA, pab0Ta M MOIIHOCTh 3JIEKTPHUECKOTO TOKA), TPU
OMUCAaHUU TPABWIBHO TPAKTOBaTh (U3MYECKUN CMBICT HUCHOJIB3YEMBIX BEIHYUH,
0003HAYCHUS ¥ €AMHUIBI (PU3MUSCKUX BEITUYHH, HAXOJIUTh (DOPMYIIBI, CBS3BIBAIOIINE
JaHHYI0 (HU3MYECKYI0 BEIWYHHY C JAPYTMMHU BeJIMYMHAMH, CTPOHUTH Tpaduku
M3YUYEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEIUYUH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (U3WYECKHUE SBICHUS W TPOIECCHI, HCIIOIb3YS
OCHOBHBIE TIOJOKEHUS MOJEKYIIPHO-KUHETUYECKOM TEOpUU CTPOCHMS BEIECTBA,
MPUHIUIT CYNEPIO3UIMK ToJied (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUS
3apsana, 3akoH Oma 1 yyacTka nenu, 3akoH Jxoyns—JIeHia, 3aKkOH coXpaHEHUs
SHEpPruM, MPHU 3TOM JaBaTh CJIOBECHYIO (HOPMYJIHMPOBKY 3aKOHa M 3alMCHIBaTh €ro
MaTeMaTU4YeCKOe BbIPAXKEHHUE;

OOBSCHATH (DPM3MUYECKUE TPOLECCHl M CBOMCTBA TEN, B TOM YHCIE U B KOHTEKCTE
CUTYaLHI MIPaKTUKOOPUEHTHPOBAHHOTO Xapakrepa: BBISIBIIATH
MIPUYMHHOCIECTBEHHBIE CBSI3M, CTPOUTH OOBACHEHHE W3 1—2 JIOTHYECKUX IIAroB C
oropoit Ha 1—2 M3y4YEeHHBIX CBOMCTBA (DH3UUCCKUX SBJICHHUM, (U3HMUECKUX 3aKOHOB HIIN
3aKOHOMEPHOCTEH;

pemate pacu€THble 3afauyd B 2-3 JEWCTBUSA, HCIOJB3YysS 3aKOHBI U (QOPMYJIBL,
CBs3bIBatONME (DM3MUYECKHME BEIMYHMHBI: HA OCHOBE aHajn3a YCIOBUS 3aJadd
3aMKUChIBaTh KPATKOE YCIIOBHE, BBISBIATH HEJOCTATOK JAHHBIX JJIS PEIICHUS 3a/Jadu,
BBIOMpATh 3aKOHBI ¥ (OPMYIIBI, HEOOXOAUMBIE /ISl €€ pelleHus, IPOBOAUTh PACUETHI U
CpPaBHUBATH MOJTYUYEHHOE 3HaUeHNE (DU3NIECKOMN BETUYHHBI C U3BECTHBIMH JIAHHBIMU;
pacmo3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXHO PEUIUTh MPH MOMOIIM (HU3HUECKUX
METOJIOB,  MCIIOJNb3Yysl ~ ONUCAaHUE  MCCIEAOBaHUS,  BBIICHATH  MIPOBEPSIEMOE
MIPEANOJIOKEHNE, OLEHUBATh MPaBUIBHOCTh NOPSAJIKA NPOBEICHUS HCCIEIOBaHHUS,
JIeNaTh BBIBOJIBI;



IIPOBOJUTH ONBITHI N0 HAOMIOACHUIO (PU3UUYECKUX SBICHUN WM (QU3NYECKUX CBOMCTB
Ten (KamWwUISpHBIC SIBICHUS, 3aBHCHMOCTH JIaBJICHUS BO3AyXa OT €ro o0béMa,
TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAaHHUS U HAarpeBaHMA NP U3JTyUYEHUH OT LIBETa
M3IyJaomeil  (Moriomaroneil) MOBEpXHOCTH, CKOPOCTh HCHApeHHs BOABI OT
TEeMIepaTypbl KHUJIKOCTM M IUIOIAAM €€ TOBEPXHOCTH, OHJIEKTpHU3aLus Tel U
B3aMMOJICHCTBHE 3JIEKTPHUUECKUX 3apsAI0B, B3aMMOACHUCTBHE MOCTOSHHBIX MarHUTOB,
BU3YyaJIM3alisl MarHUTHBIX 1OJIEH NOCTOSHHBIX MarHUTOB, JEWCTBUS MarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM, CBOWCTBAa 3JIEKTPOMArHMTa, CBOMCTBA DJIEKTPOJBUTATEIIS
MIOCTOSIHHOTO TOKa): (hOpMyJIUpOBaTh IMpPOBEpsiEMble MPEANOI0KEHUsA, COOUpaTh
YCTaHOBKY M3 TMPEUIOKEHHOTO O00OpyAOBaHMs, ONUCHIBATH XOJA OIBITa U
(GbopMyIMpOBaTH BBIBOABI;

BBINOJIHATH NPSMBIE U3MEPEHUsI TeMIIePaTyphl, OTHOCUTEIbHON BIIAYKHOCTH BO3/yXa,
CWJIBI TOKa, HAIPSDKEHHSI C KCIOJIb30BAaHMEM aHAJOTOBBIX TPUOOPOB M JaTYMKOB
¢u3MUecKuX BEJIMYUH, CPAaBHUBATh pPe3yJbTaThl H3MEPEHHH ¢ Y4E€TOM 3aJaHHOM
abCOIOTHON TOTPELIHOCTH;

IPOBOJUTH HCCIIE0OBAaHUE 3aBUCHUMOCTH OJHON (PM3MUECKOW BEIMYHMHBI OT APYTod C
WCTIOJIb30BaHUEM TPSMBIX W3MEPEHUH (3aBUCHMOCTH CONMPOTHBICHHS MPOBOJHHUKA OT
€ro JUIMHBI, MJIOIIAN MONEPEeYHOro CEYeHUs U YAEIbHOTO CONPOTHUBICHHS BEIECTBA
MIPOBOJTHHUKA, CHJIBI TOKA, WAYIIEro Yepe3 MPOBOTHHK, OT HANPSKEHUS Ha MPOBOIHUKE,
UCCIIeIOBAaHUE TIOCIEI0BATEIbHOIO M MAapalljIeIbHOTO COEIUHEHUH MPOBOJHHUKOB):
TUTAHUPOBATh HCCIIEIOBaHKUE, COOMPATh YCTAHOBKY W BBINIOJHATH M3MEPEHHUS, CIEIysI
IPEUIOKEHHOMY IUIaHy, (PMKCUPOBaTh Pe3yJIbTaThl MOJYYEHHOM 3aBHCHMOCTH B BHJIE
TaOIUI ¥ TPaUKOB, AETaTh BEIBOJBI IO PE3yJIbTaTaM UCCIIETOBAHMS;

MPOBOJIUTh KOCBEHHBIC M3MEPEHUS] (PU3MUECKUX BeNWYHMH (YyICTbHAs TETUIOEMKOCTD
BEIIIECTBA, COMPOTUBJICHUE MPOBOJHKUKA, pab0Ta U MOILIHOCTH 3JIEKTPUUECKOTO TOKA):
IUTAHUPOBATh HM3MEpPEHHs, COOMpaTh OSKCIIEPUMEHTAIBHYIO YCTaHOBKY, CIEIys
NPEUI0KEHHON MHCTPYKIUH, U BBIYUCIIATh 3HAYCHNE BEJIINYHMHBI;

coOmoaTh TpaBWiIa TEXHUKM OE30MacHOCTH TpU pabore ¢  JabopaTOpHBIM
000opyI0BaHUEM;

XapaKTepu30BaTh MNPUHIUIbBI JIEHCTBUA HW3YyUYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOWCTB C OMOpPOW HAa WX OMHCAHUS (B TOM YHCIE: CHCTEMa OTOIUICHHUS JIOMOB,
TUIPOMETp, TapoBas TypOWHa, aMIepMeTp, BOJBTMETpP, CUYETUYHMK DJICKTPUUECKOM
OHEPTUH, DIIEKTPOOCBETHTENbHBIC TIPUOOPHI, HArpeBaTeIbHBIE JIEKTPOIPUOOPHI
(mpuMepsl), SJEKTPUYECKHUE MPEIOXPAHUTEIH, 3JICKTPOMArHUT, 3JIEKTPOABHUIraTElb
MOCTOSIHHOTO TOKAa), HWCIOJB3ys 3HAHWS O CBOWCTBAaX (U3MYECKUX SBICHHH W
Heo0Xo1uMble (PU3NUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh TPOCThIE TEXHUYECKHE YCTPOICTBA M HM3MEpPUTENbHBIC MPHOOPHI IO
CXeMaM M CXEMaTU4YHbIM PUCYHKaM (KHIKOCTHBIH TEPMOMETp, TEPMOC, NCUXPOMETP,
TUTPOMETp, JBHTraTelb BHYTPEHHEIO CrOPaHHUs, SJIEKTPOCKOIN, PEOCTaT), COCTABISATH
CXEMBI DJIEKTPUYECKHUX LIENeH ¢ MociieA0BaTeNbHBIM M MapajljIeIbHbIM COEAMHEHHEM
AJIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAUEHMSI 3JIEMEHTOB AJIEKTPUUECKUX LETEH;
MPUBOJIUTH TMpPUMEPHl (HAXOOUTh HMHQOpPMAIMIO O MpHUMEpax) MPaKTHYECKOTO
UCTOJIb30BaHUS (PU3MUYECKUX 3HAHUHA B TOBCEIHEBHOW >KM3HU ISl OOecreueHHs
Oe3omacHOCTH TNpU oOpalieHUH ¢ OpubopaMu U TEXHUYECKHMMH YCTPONCTBaMH,
COXpAHEHHsI 3JI0POBbSI U COONIIOJIEHHSI HOPM DKOJOTHMYECKOTO IOBEJICHHUS B
OKpY>Karolleu cpee;

OCYLIECTBIATh MOUCK HH(opManuu (¢(u3n4eckoro conepxkanus B MHTepHere, Ha
OCHOBE WMEIOLINXCS 3HAHUA M TYyTEM CpaBHEHHS JIOTIOJIHUTEIBHBIX HCTOYHUKOB
BBIIENIATE MH()OPMALMIO, KOTOpas SBISETCS NPOTHBOPEUMBOW WIIM MOXKET OBbITh
HEJIOCTOBEPHOM;



UCIOJIb30BaTh MPH BBIOJHEHWU YUeOHBIX 3a/laHMI HAayYHO-TIOMYJISIPHYIO JIUTEpaTypy
(GU3NUECKOTO CO/CpIKaHMs, CIpPaBOYHBIC MaTepHajbl, pecypchl cetu VIHTepHer,
BJIaJleTh NMpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHPOpPMALUU U3
OJIHOM 3HAaKOBOM CHUCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHBIE NUCHMEHHBbIE M KpaTKHUE YCTHBIE COOOIIEHHs, 00oOIIas
MHPOPMALIMIO U3 HECKOJIBKUX MCTOYHHUKOB (PU3NYECKOTO COACP)KaHUsS, B TOM 4YHCIE
nyOJMYHO  MPENCTaBIsATh  Pe3yJbTaTbl  MPOEKTHOM WM HCCIIEN0BATEIbCKOM
JESTeNbHOCTH, IPU 3TOM I'PaMOTHO HCIIOJIb30BaTh M3YUYCHHBIM MOHATUHHBINA anmapaT
Kypca (pU3MKH, CONPOBOXK/IATh BBICTYIUICHHE MTPE3CHTALINEH;

IpU BBINOJHEHUH YYEOHBIX IPOEKTOB U MCCIECJOBAHUN (PU3MUECKUX MPOLECCOB
pacnpenensatb o0f3aHHOCTH B IPyIIE B COOTBETCTBUHU C IOCTABJIEHHBIMU 3aJa4aMH,
CIIEIUTh 32 BBIIIOJHEHWEM IUIaHa JEMCTBUH M KOPPEKTHPOBATH €ro, aJeKBaTHO
OLIEHMBATh  COOCTBEHHBIM  BKJAX B  JESATEIBHOCTh  TPYMNIBI,  BBICTPAUBAThH
KOMMYHHUKAaTHBHOE B3aHMOIEHCTBHE, IPOSIBIISASL TOTOBHOCTh Pa3peliaTh KOH(IUKTHIL.

K koniy oOydeHus B 9 kjacce npeiMeTHbIE pe3yjbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
OTpaXkaTb C(POPMUPOBAHHOCTD y OOYHYAIOLIMXCS YMEHUH:

UCIIONB30BaTh TMOHATHS: CHCTeMa OTcuéTa, MaTepualbHas TOYKa, TPAEKTOPUS,
OTHOCHUTEJIFHOCTh MEXaHUUYECKOTO ABWXKEHHUS, AedopMmarus (ymnpyras, rmiacTuyeckas),
TpeHHEe, IEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh M TMEpPerpy3Kd, IEHTP
TSOKECTH, a0COJIFOTHO TBEPAOE TEJO, IEHTP TSHKECTH TBEPIOro Tella, PaBHOBECHE,
MEXaHWYEeCKWe KOoNeOaHWsi W  BOJHBL, 3BYK, HHPpPa3BYyK ©  YyIbTPa3BYK,
3HeKTpOMaFHI/ITHBIe BOJIHBI, IIIKaJia 3J'IeKTpOMaFHI/ITHI)IX BOJIH, CBCET, 6J'II/I30py1(OCTB nu
JAbHO30PKOCTh, CIEKTPhl HWCIYCKaHWS W TOTIOIIeHus, anbda, Oera- W ramma-
I/I3J'Iy‘-IeHI/I$I, MU30TOIIHI, smepHasI 3HepreT1/H<a;

pa3iauuath SBJICHHS (PaBHOMEPHOE M HEPaBHOMEPHOE MNPSMOJIMHEHHOE IBUKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBWKCHHE, CBOOOTHOE MAJICHUE TEJl, PABHOMEPHOE
JIBWOKCHHE 110 OKPY)KHOCTH, B3aMMOJICHCTBHE TeJI, PEAKTHBHOE JBHIKCHHE,
KoeOaTeIbHOE JIBIDKEHUE (3aTyXalllue W BBIHYXKJICHHBIC KOJICOaHWMsI), PE30HAHC,
BOJIHOBOC JIBHDKCHHE, OTpaXCHHE 3BYyKa, MNPSAMOJIMHEHHOE pacIpoCTpaHEHHE,
OTpakeHHE U TIPETIOMIICHUE CBETA, MTOJIHOC BHYTPCHHEE OTPAKCHHIE CBETA, PA3JIOKCHHE
0eoro cBera B CIEKTP M CIIOKCHHE CICKTPAJIbHBIX IIBETOB, JHCICPCHS CBETa,
CCTCCTBCHHAs paI[I/IOElKTI/IBHOCTI), BO3HHUKHOBCHUEC JII/IHef/'I‘IaTOFO CHCKTpa I/I3Hy‘-IeHI/I$I)
10 OIHCAHUIO UX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JCMOHCTPHPYOIIHUX
JaHHOE (PU3UUYECKOE SBJICHHUE,

pacrno3HaBaTh NPOSBICHUE U3yUYEHHBIX (PU3MUECKUX SBJICHUI B OKpY’KarolieM Mupe (B
TOM uHcle (GU3MUECKue SBICHUS B MPUPOJE: MPUIUBLI U OTIUBBI, IBIKEHHUE TUIAHET
COJ'IHC‘—IHOfI CHUCTEMBI, peaKTI/IBHoe JOBHNXKCHUEC )KUBBIX OpFaHI/ISMOB, BOCHpI/IHTI/Ie SBYKOB
JKUBOTHBIMH, 3€MIICTPSICCHHE, CEHCMHUYECKHe BOJIHBI, IyHaMH, 3XO, IIBETa Tell,
OIITUYCCKHUC SABJICHUA B npnpone, 6I/IOJ'IOFI/I‘—IGCKOC HeﬁCTBHe BUIUMOIO,
yIbTPaQHUOIETOBOTO M PEHTICHOBCKOTO HW3IMyYEHUH, €CTECTBEHHBINH paHOaKTUBHBIN
(1)OH, KOCMHUYECCKUC JIydu, pa}II/IoaKTI/IBHOG I/I3J'Iy7-IeHI/Ie HpHpO)IHBIX MI/IHepaJ'IOB,
JICCTBHE PaIMOAKTUBHBIX M3IYYCHUN Ha OpraHU3M 4YeJOBeKa), IPU 3TOM MEePEBOIUTH
MPaKTUYECKYIO0 3a/ladyy B y4eOHYIO, BBIJCIATh CYIICCTBEHHBIE CBOWCTBA (TIPU3HAKH)
(bU3HYECKUX SIBICHUN;

OIIMChIBATH I/I3yquHI)I€ CBOI\/JICTBa TCII 1 (1)I/I3I/I‘-ICCKI/IC SIBJICHUA, I/ICHOJII)BySI (1)I/I3I/IT-ICCKI/I€
BEJIMYMHBI (CPEIHAS U MTHOBCHHAsl CKOPOCTh Telia MPU HEPAaBHOMEPHOM JIBHIKCHUH,
YCKOpEHHUE, MepeMeNIeHne, MyTh, YTJIOBask CKOPOCTh, CHJIa TPEHHUS, CHJIA YIPYTOCTH,
CHJIa TSDKECTH, YCKOPEHHE CBOOOIHOTO TaJCHHUs, BEC Teja, UMITYJIbC Tella, MMITYJIbC
CHJIBI, ME€XaHNYCCKas pa60Ta U MOIIIHOCTH, ITOTCHIMWAJIbHAaA 3Hepr1/151 TC€J1a, IOJHATOIO
HaJl TOBEPXHOCTBIO 3€MJIH, TIOTCHIIMAIbHAS SHEPTUs CHKATOM NMPYKHHBI, KHHETHICCKas



SHEprus, MOJHAas MEXaHWYecKas SHeprus, MepuoJl M YacToTa KojeOaHWH, IInHa
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, MMOKa3aTelb MPEIOMIICHUS
cCpeabl), PH OMUCAHWU TPABHIBHO TPAKTOBATh (PU3NUECKUN CMBICT HCIIOJIb3YEMBIX
BEJIMYMH, OOO3HAueHUS M EAUHMIBI (PU3NYECKUX BEIMYUH, HAXOIUTh (DOPMYJIbI,
CBSI3bIBAIOIIME JAHHYIO (U3UUECKYI0 BEIMYMHY C APYTUMH BEJIWYMHAMH, CTPOUTH
rpadyKy U3yYeHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEJINYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUECKHUE SBJICHHS U MPOLECCHI, UCTIONb3Ys 3aKOH
COXPAaHEHUSl PHEPIUH, 3aKOH BCEMHUPHOTO TATOTEHMS, NPHUHILHUII CYNEpIIO3ULIMU CHUJ,
IIPUHLIAII OTHOCUTENBHOCTH ["anniest, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHMs UMITYJIbCA,
3aKOHbl OTPaK€HUS U IIPEJIOMJICHUS CBETA, 3aKOHbl COXPAHEHMs 3apsioBOTO U
MaccoOBOIO YHCEJ TpU SANEPHBIX pEaKkUMsAX, IpPU D3TOM JaBaThb CJIIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHYECKOE BBIPAKEHUE;

OOBSCHATH (hU3MYECKHE TPOLIECCHl M CBOMCTBA Tel, B TOM 4YHCIE U B KOHTEKCTE
CUTyalMil  NIPaKTUKOOPUEHTUPOBAHHOIO  XapakTepa:  BbIABIATH  NPUYMHHO-
CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTMYECKUX IIAaroB ¢ OMOpoi Ha 2—
3 u3yueHHBIX CBOMcTBa (U3UUECKUX SBICHUH, (UIUUECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIe 3a/1aun (OMUPAIOIIMECS Ha CUCTEMY M3 2—3 ypaBHEHHUIT), UCTIONIB3YS
3aKOHBI M (DOPMYJIBI, CBSI3BIBAONINE (M3NYECKHE BEIWYMHBI: HAa OCHOBE aHaJM3a
YCIIOBUSL 3a/ladd 3alluChlBaTh KpAaTKO€ YCJIOBHE, BBIABIATh HENOCTAIOIIME WU
M30BITOYHBIE JTaHHBIE, BHIOMPATh 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIC IS PELICHUS,
IIPOBOAMTH PAcU€Thl W OLEHUBAaTh PEATMCTUYHOCTH IIOJYYEHHOIO 3HAYCHUS
(U3HYECKON BEIIMINHBL;

pacrno3HaBaTh MpOOJIEMbI, KOTOpPbIE MOXHO PpELIUTh MPU NOMOIIM (HU3HUECKUX
METOJIOB,  MCIIOJb3Yysl ~ ONMCAaHUE  MCCIENOBAaHUA,  BBIACHATH  IPOBEPSIEMOE
MPEOJIOKEHNE, OILICHWBATh MPAaBWJIBHOCTh MOPSAAKAa MPOBEACHHS HCCIEA0BAaHUSA,
JieNIaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOACHUHN U ONBITOB;

MIPOBOJUTH ONBITH MO0 HAOMIOACHUIO (PU3MYECKHUX SBICHUN WM (U3NYECKUX CBOHCTB
TeJs (M3ydeHue BTOPOro 3akoHa HbloTOHA, 3aKOHA COXpaHEHUsl SHEPTUH, 3aBUCUMOCTb
nepuoaa KojaebaHui Mpy>KMHHOTO MAsTHHUKA OT Macchl Ipy3a U )KECTKOCTH NPYKUHBI U
HE3aBUCUMOCTb OT aMIUTUTYbl MAJIbIX KOJIeOaHUH, IPSAMOJIIMHEHHOE paclpOCTpaHEHUE
CBETa, pa3JIo’)KEHUE Oelloro cBeTa B CIEKTP, M3yYEHHE CBOMCTB H300pakeHUs B
IUIOCKOM 3€pKajle M CBOHCTB H300pa’keHHsl IpeaMeTa B COOHMparollel JIMH3E,
HAOJIIOJICHUE CIUIOIIHBIX W JIMHEWYaThIX CIIEKTPOB M3JIYYEHMsI): CaMOCTOSTEIbHO
coOHpaTh yCTaHOBKY M3 U30BITOYHOTO HabOpa 000py10BaHMUs, OITUCHIBATh X0/ OIbITA U
€ro pe3yJbTaThl, (HOPMYIHPOBATH BHIBOIBI;

MIPOBOANTH TPU HEOOXOAMMOCTH CEpPHIO TMPSMBIX HM3MEPEHUM, ONpenesnss cpelrHee
3HAYEHUE M3MepseMON BeMUYMHBbl ((POKYCHOE paccTOsIHHUE COOHMparoIiell JIMH3bI),
000CHOBBIBaTh BBIOOp crioco0a n3MepeHus (M3MEepUTEIbHOTO prubopa);

IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (PU3MYECKMX BEJIMYMH C HCHOJIb30BAHUEM
NpSIMBIX H3MEpPEHUl (3aBUCHUMOCTh IIyTH OT BpEMEHH IIpH PaBHOYCKOPEHHOM
JBIKEHMM O€3 HauyaJbHOM CKOpPOCTH, TepHoJa KOJIeOaHUH MaTeMaTH4ecKOro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTIJla OTPa)X€HHsI CBETa OT yrja NaJeHUs U
yria NpeoMJIeHHUs OT yIJia MajJeHus): INIaHUPOBATh HUCCIIEIOBAHUE, CAMOCTOSITEIBHO
coOMpaTh YCTaHOBKY, (HKCHpPOBAaTh pE3yJbTAaThl IOJyYEHHOH 3aBUCHUMOCTH
¢u3nUeckux BEIMYMH B BHJE TAOMUIl U rpaduKoB, JeIaTh BBIBOABI 110 pe3yjbTaTam
UCCIJIEIOBAHMS;

MIPOBOANTH KOCBEHHbIE H3MEpeHMs] (U3NYECKUX BEIUYUH (CpedHsisi CKOPOCTb U
YCKOpEHHUE Tela MPU paBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHUE CBOOOIHOTO MajeHus,
KECTKOCTh TNPYKUHBI, KOPPUIMEHT TPEHUs CKOJIBKEHHUS, MeXaHHueckas padora u



MOIITHOCTh, YacToTa M TMepHojA KoieOaHWH MaTeMaTHYeCKOro W MPYKUHHOTO
MasiTHUKOB, OITHYecKass Ccuia coOuparomed JUH3bl, paJuOaKTUBHBIM  (OH):
IUIAHUPOBAaTh M3MEPEHUs, COOMpaTh HKCHEPUMEHTANbHYIO0 YCTAHOBKY M BBINOJIHATH
U3MEpEeHHUs, cleaysl MPeUIoKEeHHON MHCTPYKIMH, BBIUMCISATh 3HAUYEHUE BEJIMYMHBI U
aHAJIM3MPOBAaTh IIOJYUYEHHBIE pPE3YJbTAaThl C YYETOM 3aJ@aHHOM IOIPEHIHOCTH
U3MEPEHHU;

coOyoaTh MpaBHUa TEXHUKHM Oe30macHOCTH mpu pabore ¢  1abopaTOpHBIM
00opy/TI0BaHUEM;

pa3ianyuaTh OCHOBHBIE NPU3HAKM H3YYEHHBIX (U3MYECKUX MOjEJeil: MarepuaabHas
TOYKa, a0COIIOTHO TBEPAOE TEJO, TOUCUHBIM MCTOUYHUK CBETa, JIyd, TOHKas JIMH3A,
IUTaHEeTapHasi MOZIeNIb aTOMa, HYKJIOHHAsI MOJIeJIb aTOMHOTO S1/1pa;

XapaKTepu30BaTh MNPUHIUINbBI JEHCTBUA H3YyYEHHBIX HNPUOOPOB U TEXHUYECKHUX
YCTPOICTB C ONMOPOM HA UX ONMHUCAHUS (B TOM UHUCIIE: CIIUIOMETP, JATYUKHU MOJIOKEHHUS,
paccTOsIHUS ¥ YCKOPEHMsI, PAKETa, 3X0JI0T, OUKH, IIEPUCKOII, (poToanmnapaT, ONTHIECKHUE
CBETOBOJIbl, CIIEKTPOCKOII, JO3UMETp, Kamepa BuibcoHa), ucnonb3ys 3HaHUS O
CBOMCTBaX (PM3NYECKUX SBJICHUNA U HEOOXOAUMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH;
UCIIOJIb30BAaTh CXEMBl U CXEMATUYHBIE PUCYHKH M3YUEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENbHBIX NPUOOPOB M TEXHOJIOTMYECKHX MPOIECCOB IMpPH PEIICHUH Yy4eOHO-
NPAaKTUYECKUX 3aJay, ONTUYECKUE CXEMbI JJIS MOCTPOCHUS M300pa)XeHUH B IJIOCKOM
3epKajie ¥ cOOMparoLIeH THH3E;

NPUBOAUTH TpPHUMEPHl (HAXOAUTh HHGOPMAIMIO O MpPHUMEpax) MPaKTUIECKOro
WCTIOJIb30BaHUS (PU3MUYECKUX 3HAHWKA B TOBCEIHEBHOW JKM3HU ISl OOeCTeueHHs
0e30macHOCTH MpH OOpalleHuH ¢ NpudbOpaMu M TEXHUYECKUMH YCTpOHCTBaMu,
COXPAaHEHHUsl 3/10pOBbS M COOJIIOJIEHUS HOPM SKOJIOIMUYECKOTO IIOBEJICHUS B
OKpYy>Karolel cpene;

OCYWIECTBIATh MOUCK HH(popMaruu ¢uszndeckoro cojepxanus B HHTepHere,
CaMOCTOSITENIbHO (HOPMYJIHPYsI TMOWCKOBBIM 3alpoC, HAXOAUTh MYTH OIpeaAeTIeHHs
JOCTOBEPHOCTH TOJIyUeHHOM WHGOpPMAllMM HAa OCHOBE HMEIOLIIUXCS 3HAHUM U
JIOTIOJIHUTENIBHBIX HCTOYHUKOB;

UCIOJIb30BaTh MPH BBHIIOJHEHWH YUeOHBIX 3a/laHUI HAayYHO-TIOMYJISPHYIO JTUTEpaTypy
(GU3NUECKOT0 CO/ICpIKaHMs, CIpPaBOYHBICE MaTepHajbl, pecypchl cetu VIHTepHer,
BJaJIeTh NMpUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHPOpPMALUU U3
OJIHOM 3HAKOBOW CHCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE MH(QOpPMAIUH
U3 HECKOJbKUX MCTOYHHKOB (PU3MUECKOTO COJAEpKaHHs, MyOIMYHO MpPEaCTaBISATh
pe3yNbTaThl MPOEKTHOW WM MCCIEI0BATENIbCKON NI€ATENbHOCTH, IPU 3TOM I'PaMOTHO
UCITOJIb30BaTh HM3YYCHHBIH IMOHATUHHBIN ammapar H3y4yaemoro pasjena (GU3UKH U
COIMPOBOXATh BBICTYIUIEHHE TMpe3eHTalueil ¢ y4éroM ocoOeHHOCTeH ayIuTOpHH
CBEPCTHUKOB.



Kpurepun ouenusanus no ¢pusuke (PIoC)
Kpurtepuu u HOpMbI OLleHKH 3HAHUI M YMeHHI 00y4YaroluXcs 32 YCTHBIH O0TBeT.
Onenka "5" craBurcs, eciid y4eHHK:

1. Iloka3bIBaeT r1yOOKOE U MOJIHOE 3HAaHUE U IOHUMAHKE BCETO MIPOrpaMMHOI0 MAaTEpUaa;
II0JIHOE TIOHUMAaHME CYIIIHOCTH pacCMaTPpUBAEMBbIX IOHATUH, IBJICHUN U 3aKOHOMEPHOCTEH,
TEOPHi1, B3aNMOCBSI3EH.

2. YMeeT COCTaBUTh MOJHBIN U MPaBUIBHBIA OTBET HA OCHOBE M3YyYECHHOIO0 MaTepHasa; BbIICIISATh
TJIaBHBIC ITOJIOXKCHUSA, CAMOCTOSATCIIBHO HOI[TBep)KI[aTB OTBCT KOHerTHLIMI/I HpI/IMepaMI/I,
(hakTaMu; CaMOCTOSITEIILHO M apryMEHTHPOBAHO JICJIaTh aHAJIN3, 0000IIECHHUS, BBIBOIBI;
YCTaHABIIMBATh MEXKIIPEAMETHEIC CBS3U (Ha OCHOBE paHee MPUOOPETEHHBIX 3HAHUN) U
BHYTPHUITPEIMETHBIC CBSI3U, TBOPUCCKU MTPUMEHSTD ITOJIyYCHHBIC 3HAHKS B HE3HAKOMOM
CUTYaIUH; TIOCIICI0OBATEIIBHO, YETKO, CBSI3HO, 0O0CHOBAHHO M 0€30IIMO0YHO H3JIaraTh Y4eOHBIH
MaTepuajl. ¥YMeeT COCTaBIsATh OTBET B JIOTHYCCKOM IMOCIIEIOBATEILHOCTH C UCTIOIb30BAHUEM
MPUHSTON TEPMUHOJIOTHH; AeTIaTh COOCTBEHHBIE BBIBOJIBL;, (POPMYIHPOBATH TOYHOE OIPEICTICHIE
Y UCTOJIKOBAaHME OCHOBHBIX ITOHSATHIA, 3aKOHOB, T€OpHiA. MOXKET MpH OTBETE HE MOBTOPSTH
JOCJIOBHO TEKCT y4eOHHMKA; n3jaraTb, MaTepHall JIUTEPATYPHBIM SA36IKOM; IIPABHIBHO U
00CTOSATEILHO OTBEYATH Ha JIONOJHUTEIBHBIC BOIIPOCHI YUUTES; CAMOCTOSTEIBHO U
paHI/IOHaHBHO HUCIIOJIB30BATh HAI'JIAJIHBIC HOCO6I/I$I, CHpaBO‘IHBIC MaTepI/IaHBI, y‘-Ie6HI/IK,
JIOTIOJTHUTENIBHYIO JTUTEPaTypPy, IEPBOMCTOYHUKHU; TPUMEHSITh CUCTEMY YCIIOBHBIX 0003HAUYCHUH
HpI/I BCACHUN 3aHI/ICGI>'I, COHpOBO)KI[aIOH_[I/IX OTBCT. UCIIOJb30BATh JJIA A0KA3aTCIbCTBA BHIBOAOB
13 HAOJIIOIEHUH U OIIBITOB.

3. CaMoOCTOATENBHO, YBEPEHHO U 0€30LTHO0YHO MPUMEHSET MOMyUeHHbIe 3HAHUS B PEIICHUU
po0JieM Ha TBOPUYECKOM YpPOBHE; I0IyCKAaeT He O0siee 0AHOTO He104€Ta, KOTOPbIH JIETKO
UCIIPABIISET MO TPEOOBAHHIO YUUTENS; UMEET HEOOXOAUMbIE HaBBIKH PabOTHI ¢ MpUbopami,
gepTeKaMH, CXeMaMH, TpadukaMu, KapTaMH, COIyTCTBYIOIIUMHU OTBETY; 3aITUCH,
COIIPOBOXAAIOIIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Ouenka "4" craBUTCS, €CJIM YyYEeHHUK:

1. IToxa3pIBaeT 3HaHUS BCETO U3yYEHHOIO IPOrPaMMHOI0 MaTtepuaina. J[aét noaHslil u
IIPaBUJIbHBIN OTBET HA OCHOBE M3YUYEHHBIX TEOPUH; TOIMYCKACT HE3HAYUTEJIbHbIE OIIMOKU U
HEeZ0YETHI IPY BOCIPOU3BEICHUH U3YUYEHHOIO MaTepuaia, He0OJbIINEe HETOYHOCTH IIPU
UCIOJIb30BAaHUM HAayYHBIX TEPMUHOB MJIM B BBIBOJAX, 00001IEHNAX U3 HAabM0AeHni. MaTepuai
M3JIaraeT B ONPEAEIEHHON JIOTUYECKON ITOCIIEN0BATEIBbHOCTH, IIPA 3TOM JOIYCKAET OAHY
HerpyOyro olMOKy Wiu He 6osee AByX HE04ETOB, KOTOPhIE MOKET UCIIPABUTh CAMOCTOSTEILHO
IIp1 TpeOOBAaHUM WJIM HEOOJIBILION TOMOIIY IPENOIaBATENS; IOATBEPKIAET OTBET KOHKPETHBIMU
IIPYUMEpaMy; IIPaBUIBHO OTBEYAET Ha JIONOJHUTEIbHBIE BOIIPOCHI YUHUTEIS.

2. YMeeT caMOCTOATENBHO BBIAEIATH IT1aBHBIE MIOJIOKEHUS B U3yYEHHOM MaTepHalle; Ha
OCHOBAaHUU (PaKTOB U MPUMEPOB 0000IIATH, 1eTaTh BBIBOJBI. Y CTAHABIMBATH
BHYTPHUIIPEIMETHBIE CBA3U. MOXKET IPUMEHATD MTOJIyYCHHBIE 3HAHUSA HA IIPAKTUKE B
BUJIOM3MEHEHHOM CUTYAINH, COOIIOIaTh OCHOBHBIE TIPAaBMIIA KYJIBTYPBl YCTHON peyn;
HCIIOJIB30BAaTh IIPU OTBETE HAYYHBIE TEPMUHBI.

3. He obOnamaet 10CTaTOUHBIM HAaBBIKOM PaOOTHI CO CIIPABOYHOM JINTEpaTypoil, yueOHUKOM,
MIEPBOUCTOYHUKOM (TIPAaBUIBHO OPUEHTHPYETCS, HO pabOTaeT MEJJIEHHO).



Ounenka "3" craBurcs, eciid y4eHHK:

1. YcBanBaeT OCHOBHOE coJiepKaHue yueOHOro MaTepHraia, HO UMeeT MpooOebl, He
MPENSATCTBYIOUINE albHEHIIIEMy YCBOCHHIO POrPAaMMHOI0 MaTepuaa.

2. M3naraet maTepual HECUCTEMAaTU3UPOBAHHO, ()parMEHTapHO, HE BCEra Mocie0BaTeNbHO;
MIOKAa3bIBAET HEJOCTATOUHYIO CPOPMUPOBAHHOCTD OT/AEIbHBIX 3HAHUM U yMEHHUI; c1abo
apryMEeHTHpPYET BBIBOJIbI U 0000IEHHsI, JOMYCKAET OIMOKU IpU UX GOPMYIHPOBKE; HE
MCTIONB3YET B KAUECTBE JIOKA3aTeIbCTBA BBIBOABI M 0000IICHNUS 13 HAOIIOICHHA, OMTBITOB HMJIH
JOMyCKaeT OUIMOKU MPHU MX U3JI0KEHUH; Ta€T HEUETKUE ONpPEeeNICHHUs TOHATHI.

3. UcnbIThIBacT 3aTPYAHCHUS B IPUMCHCHUU 3HaHPII>i, HeO6XOIlI/IMLIX AJI pCHICHUA 3a1a1
PA3JIMYHBIX TUIIOB, IMTPAKTUYCCKUX SaJIaHPIfI; npu 00BACHEHHU KOHKPETHBIX SIBJICHHUI Ha OCHOBE
TerHﬁ 1 3aKOHOB; OTBCYACT HCIIOJHO Ha BOIIPOCHI YYUTCIA WA BOCIIPOU3BOANUT COACPIKAHUC
TCKCTa y‘-Ie6HI/IKa, HO HEJOCTAaTOYHO IMMTOHUMACT OTACIIbHBIC ITOJTOXKECHUA, HMCIOIINE BAXXHOC
3HAYCHUC B 3TOM TCKCTEC, NOIYCKasA OJHY-ABC FPY6BIG OIIIMOKHU.

Ounenka "2" craBurcs, eciid y4eHHK:

1. He ycBauBaeT 1 He pacKpbIBa€T OCHOBHOE COZIEpKaHUE MaTepHalia; He 3HAeT UM He
MOHUMAEeT 3HAYUTEJIbHYIO YacTh IPOrPaMMHOI0 MaTepualla B Mpeieiax MOCTaBICHHbBIX
BOIIPOCOB; HE JIEJIAET BHIBOJIOB U 000O0IICHUIA.

2. Nmeet cnabo copMHUpOBaHHBIE M HEMOJIHbBIE 3HAHUS, HE YMEET PUMEHATh X IPHU PEIIeHUH
KOHKPETHBIX BOIIPOCOB, 33/1a4, 33JJaHUi 110 00pasily.

3. Ilpu oTBeTE Ha OAMH BOMPOC AOMYCKaeT 0ojiee IBYX IpyObIX OIIMOOK, KOTOPbIE HE MOKET
HCIIPABUTH JAXKC IMPU IMMOMOIIH YUUTCIIA.

Kpurtepun oueHnBaHus NMCbMEHHBIX PA00T (KOHTPOJIbHBIX, CAMOCTOSATEIbHBIX)

Onenka "5" ctaBUTCS, €CIIM YUEHHUK:

1.Bemonaun paboty 6e3 ommuboK 1 HEJIOUYETOB;

2.Jlonyctuit He OoJiee OTHOTO HEI0YeTa.

3.B paboTax ¢ W30BITOYHON TIIOTHOCTHIO 3aJaHHH JIOMyCKAETCS BHICTABIICHUE OTMETKH «5)» B
COOTBETCTBHUH C 3apaHEE OTOBOPEHHBIM HOPMAaTHBOM.

Ouenka "4" craBuTCS, €CJIM YYEHHK:

1.BeimonHmn paboTy MOIHOCTBIO, HO IOIYCTHII B HEl He Oojiee 0JIHON HerpyOoi OMmMOKU U
OJIHOTO HeJoueTa Win He OoJiee ABYX HEI0UETOB.

2.B pabotax ¢ U30BITOYHOM MIOTHOCTHIO 33/1aHUI JIOMTyCKAeTCsl BBICTABIEHUE OTMETKHU «4» B
COOTBETCTBHHU C 3apaHee OrOBOPEHHBIM HOPMATHBOM.

Ounenka "3" craBurcs, eciid y4eHHK:

1.ITpaBUIBHO BBIIOIHII HE MEHEE MOJIOBUHBI PAOOTHI WIIH AOMYCTHIL:

He OoJiee ABYX IrpyObIX OMMOOK; UK He OoJiee 0THOM TpyOoii U 0JTHON HErpyOOl OMIMOKH U
OJTHOTO HEJI0YeTa; WK He 0oJiee IBYX-TpeX HerpyObIX omMO0K; GOpMyIIbl TpH HATUIUN
MPaBUJIBHOTO OTBETA WIIM OJTHOW HETrpyOOil OIIMOKHM M TPeX HEA0YETOB; HIIH IIPH OTCYTCTBUU
OIMOOK, HO MPU HATUYUH YETHIPEX-TISTH HEJIOUETOB.

2.B pabotax ¢ U30BITOYHO MJIOTHOCTHIO 3a/IaHU JIOITYyCKACTCSl BBICTABJICHUE OTMETKH «3» B
COOTBETCTBHH C 3apaHee OrOBOPECHHBIM HOPMAaTHBOM.

Onenka "2" craBurcs, ecJid Y4eHUK:

1.JlomyCcTHIT YHCII0 ONIMOOK M HEIOUETOB MPEBOCXOIAIIEE HOPMY, IIPH KOTOPOH MOXKET OBITh
BBICTABJICHA OTMETKA «3»;
2.I1paBHIBHO BBIMTOJHUI MEHEE YaCTH PabOThI, JOCTATOYHOM IS BRICTABJICHUS OTMETKH «3%.



Ounenka npoekra.

Bricokuii ypoBenb - Onenka "'S"

1. IlpaBuIbHO MOHATHI Li€Nb, 337a4 BHIIIOJHEHUS IIPOEKTA.

2. CobmroieHa TEXHOJIOT UL UCTIOJIHEHHSI IPOEKTA, BBIAEP)KaHbl COOTBETCTBYIOIIUE JTAIIbI.
3. IIpoext opopmiIeH B COOTBETCTBUH C TPEOOBAHUSIMHU.

4. IlposiBiIEHBI TBOPUYECTBO, MHUIIMATHBA.

5. IlpeabsBiACHHBINA IPOAYKT IEATEIbHOCTH OTINYAETCS BHICOKUM KaueCTBOM HCIIOJIHEHUS,
COOTBETCTBYET 3as1BJICHHON TEME.

[ToBblilIeHHBIN YpOBEHb - Onenka 4"

1. IIpaBMJIBHO MOHSATHI LENb, 33/1a4H BBIIIOJIHEHUS IIPOEKTA.

2. CobmroieHa TEXHOJIOTUS UCTIOJIHEHUSI IPOEKTA, ITAllbl, HO JOMYLIEHbl HE3HAUUTEIbHbIE
OIIIMOKH,

HETOYHOCTHU B O(hopMIICHUH.

3. IIposiBIEHO TBOPUYECTBO.

4. IlpenbsBICHHBIN MPOAYKT AEATEILHOCTH OTJIMYAETCS BBICOKMM KaueCTBOM MCIIOJIHEHNS,
COOTBETCTBYET 3as1BJICHHON TEME.

bazoBblii ypoBeHbs - Ouenka "3"

1. IIpaBWJIBHO MOHSATHI LENb, 33/1a4H BBIIIOJIHEHUS IIPOEKTA.

2. CoOmnroieHa TEXHOJIOTUS BBIIIOJIHEHUS [TPOEKTA, HO UMEIOTCS 1-2 OMMOKY B 3Tanax WM B
odopmiieHun.

3. CaMOCTOATENIBHOCTh NPOSIBIIEHA HAa HEIOCTATOYHOM YPOBHE.

Huzkwuit ypoBens - Onenka "2"

ITpoexT He BBINOJIHEH WM HE 3aBEpLICH

TecrupoBanue

Ounenka «5» ctaBuTcs, eciu yueHUK: OueHka «5» CTaBUTCS, €CJIM YUCHHUK BBIMOJTHUIT
npaBuibHO OT 80% 10 100% ot obmiero uucna

0aioB

OueHka «4» CTaBUTCS, €CIIM YYEHUK BBITOIHII PaBHIbHO OT 60 % 110 79% ot ol1iero uucna
0aioB

Ouenka «3» cTaBUTCS, €CIIM YYEHUK BBITOIHII IPAaBUILHO OT 35 % 110 59% ot ol1iero uucna
0aioB

OueHka «2» CTaBUTCS, €CIIM YUYEHUK BHITIOTHIII IPaBUILHO MeHee 35 % ot ob1ero uncia
0aioB

WM HE IPUCTYNHI K paboTe, WK He IPEICTaBUII Ha TIPOBEPKY.

Kputepun onennBanus jJadopaTopHbIX padoT

OI[eHKa «4» CTaBUTCH, CCJIN YUCHUK BBITTIOJITHUJI Tpe60BaHI/I${ K OLICHKC «5», HO: OIEBIT IIPpOBOAUII
B YCJIOBHUAX, HC 06eCHe'-II/IBaIOHH/IX )IOCTaTOLIHOﬁ TOYHOCTH I/ISMepeHI/Iﬁ. brrio AOIIYIICHO ABA —
TPU HEAOUCTA UIIU Ooiee O,Z[HOI71 FPY60ﬁ OIIIMOKH U OJJHOI'0 HEJOYCTA. 3KCHepI/IM€HT IPpOBCACH
HEC ITOJIHOCTBHIO WJIN B OITMCAHHUH Ha6HIO}IeHPII>'I M3 OIlbITa YYCHUK JOITYCTUJI HETOUYHOCTH, BBIBOABI
caciiall HCIIOJIHBIC.

Ounenka «3» cTaBUTCS, €CIIU YUCHUK:

[TpaBUIBHO OTIPEEITUII IIEITh OIBITa; PA0OTY BHIMOIHSET MPABIIFHO HE MEHEE YeM HATIOJIOBUHY,
OJTHaKO 00BEM BBITIOJTHEHHOM YaCcTH TaKOB, YTO TIO3BOJISET MOYYUTh NPABUIBHBIE PE3YJITAThI U
BBIBOJIBI TI0 OCHOBHBIM, IPUHIIMITAAIBHO BKHBIM 33/1a4aM pabotel. [Tonbop obopynoBanus,
00BEKTOB, MaTEPHAJIOB, a TAK)KE pabOTHI IO HAYATy OMBITAa MPOBEJ C TIOMOIIBIO YYHUTENS; HIIH B
XOZI€ TIPOBE/ICHUS OIBITA M U3MEPEHUH OMbITa OBLTH JIOMYIIEHB! OITHMOKH B OTMCAHUN



HabmroneHuil, GopMynupoBaHUK BEIBOAOB. OMBIT MPOBOIWICS B HEPAIIMOHATIBHBIX YCIOBHSX,
YTO MPHUBEIIO K MOIYYSHHIO PE3YIHTATOB C OONBIICH MOTPEITHOCTHIO HITH B OTYETE OBLTH
JIOMYIIEHbI B 001IeH CI0XXKHOCTU He 0oJiee IBYX OMMOOK (B 3aMMCAX €IUHUL, U3MEPEHUSX, B
BBIYHMCIICHUSIX, TpaduKax, TabIUIaX, CXeMax, aHAJIM3€ TOTPEITHOCTEH U T.J1.) HE
NPUHIUIHATIBHOTO JUISl JAaHHOM paboThl XapakTepa, HO TMOBIMSBIIUX Ha PE3yJbTaT BHIMOJIHEHMS,
HE BBITIOJITHEH COBCEM MJTM BBHITIOJIHEH HEBEpHO aHanm3 morperrHoctei (9-11 kmaccsr). Jlomyckaer
rpyOyro omuOKy B X0/1€ IKCIIEpUMEHTA (B 00BSICHEHUH, B OPOPMIICHHH PabOThI, B COOJIIOICHUN
MpaBUJI TEXHUKW 0E€30MaCHOCTH MPH padoOTe ¢ MaTepraliaMH U 000PYI0BaHUEM ), KOTOpast
UCTIPABIIETCS 110 TPEOOBAHUIO YUUTES.

Ounenka «2» CTaBUTCS, €CIIU YUCHUK:

He onpenenu caMOCTOSTENTFHO IEINTb OTBITA: BBIOJIHWII Pa0OTy HE TMOJHOCTHIO, HE MOITOTOBUIT
HY)KHOE 000pyZ0BaHUE U 00HEM BBITTOJIHEHHOM YacTH PabOThI HE TMTO3BOJISET CICNIATh
IMPpaBUJIbHBIX BBIBOJOB. OHI)ITLI, HU3MCPCHUS, BEIYUCIICHUS, Ha6J'IIOIL€HI/I$I IIPONU3BOANIINCH
HEeTpaBWIbHO. B X0/1e paboThI U B OTUETE OOHAPYKUIIKCH B COBOKYITHOCTH BCE HEJOCTATKH,
OTMEUYCHHBIE B TPEOOBAHUAX K OmeHKe «3». Jlomyckaer nBe (u 6ojee) rpyObie OMMOKH B XOJ1€
IKCIIEPUMEHTA, B O0BSCHEHUH, B 0(OPMIICHHH PabOThI, B COOJIFOJICHUN TIPABUIT TEXHUKU
0e30IMacHOCTH TIPH paboTe C BEIMIECTBAMHU M 000PYI0BAaHHEM, KOTOPBIC HE MOYKET HCIIPABUTH
JaKe 10 TPEOOBAHHIO YUUTEI

pabot
Onenka «5» cTaBUTCS, €CIIU YUCHHK:

[IpaBmiIbHO OIpeeI 1EeJIb ONbITA U BBIIIOJIHII padOTy B MOJIHOM 00bEeMe ¢ COOTI0ACHUEM
HE00X0IMMOM MOCIIEI0BATEIBHOCTH MPOBEICHHSI ONBITOB U M3MepeHHd. CaMOCTOSATENIBHO U
palroOHAJIBHO BI)I6paJ'I U IIOATrOTOBUII IJIA OIIBITA HeO6XOJII/IMOG 060py)103aHI/Ie, BCC OIIBIThI
MIPOBEJI B YCIOBUSAX U PEXKHUMaX, 00ECIIEUNBAIOIINX MTOJyUYE€HHE PE3YIbTaTOB U BBIBOIOB C
HanOoJbIIeH TOYHOCTHI0. HaydHO TpaMOTHO, JIOTHYHO ONMcall HAaOM0AeHUS U COPMHUPOBAT
BBIBOJIbI M3 OMbITA. B MpecTaBIeHHOM OTYeTe NMPAaBUIBHO U aKKYPAaTHO BBITIOJIHUI BCE 3aITUCH,
Ta0JINLBI, PUCYHKH, YEPTEKHU, TpaKH, BEIUUCICHUS U cZelai BbIBOAbL. [[paBUIbHO BBIIOTHUII
a”anu3 norpemHocteit (9-11 knaccer). [IposBiaseT opraHu3alMOHHO-TPY/I0BbIE YMEHHS
(ToLepKUBAET YUCTOTY paboUuero MecTa M MOPSIIOK Ha CTOJIE, SKOHOMHO HCITONb3YeT
pacxoHbIe MaTepUabl). DKCIEPUMEHT OCYIIECTBIIAET MO IJIaHy C Y4€TOM TeXHUKHU
0€30macHOCTH | MPaBWI PabOTHI ¢ MaTepraIaMu U 000PyI0OBAaHUEM.

OrneHka «4» CTaBUTCS, €CJIM YYCHHUK BBITIOJIHUI TPEOOBAHHUS K OLICHKE «5», HO: OIBIT POBOIUIT
B YCIIOBUSIX, HE O0ECIICUNBAIOIINX IOCTATOYHON TOYHOCTH U3MEPEHUN. BBIIO TOMyIIeHO aBa —
TpH HejoueTa WK 0oyiee OAHOM rpy0oil OTMOKY U OJTHOTO HEJIoYeTa. DKCIEPUMEHT IIPOBEICH
HE TIOJTHOCTBIO WJIM B OMTUCAHWH HAOJIOICHUN U3 OMBITa YYCHHK JOMYCTHUI HETOYHOCTH, BEIBOJIBI
cIieJ1al HEMOIHEIE.

OHGHKa «3» CTaBUTCH, CCJIN YUCHUK:

[TpaBUIBHO OMPEENUII IeIb OIBITa; PA0OTY BBIMOJIHACT MPABHIBHO HE MEHEe YeM HAIOJIOBUHY,
0JIHAKO 00BbEM BBITIOJIHEHHOW YacTH TAaKOB, YTO MO3BOJISIET MOJIYYUTh MIPABUIIbHBIE PE3YJIbTAThI U
BBIBO/IbI TI0 OCHOBHBIM, IPUHIMITHAIBHO BaXKHBIM 33/1a4aM pabotel. [Tonbop obopynoBanus,
00BEKTOB, MAaTEPHAJIOB, a TAKXKe pabOTHI 10 HAYaTy OIbITa MPOBEJI C TOMOIIBIO YUUTENS; UIIU B
XO7I€ IPOBE/ICHUS OIbITAa M U3MEPEHU OMbITa OBLIN OMYIEHB! OIIHMOKH B ONMCAHUN
Habmo1eHu, GopMyIUpPOBaHUH BBIBOJOB. OIBIT MPOBOAMIICS B HEPALIMOHAIBHBIX YCIOBHUSX,



YTO MPHUBEJIO K MOJYYSHHIO PE3YJIbTaTOB C OONbIIEH MOTPEIIHOCTHIO UM B OTYETE ObUIH
JIOTYIIIEHbI B 00ILIEH CII0KHOCTH He 6oJiee IBYX OMIMOOK (B 3aMHUCIX €IUHMUII, U3MEPEHUSX, B
BBIUUCIICHUSIX, TpauKax, TabIUIIax, CXeMax, aHaJlu3e MOrpeIHOCTeH U T.11.) He
MPUHIUIIHATIBHOTO JUISl JAaHHOW pabOoThI XapakTepa, HO MOBIUSBILNX HA PE3yJIbTAT BHIIOJIHEHUS;
HE BBITIOJIHEH COBCEM HJIU BBITIOJIHEH HEBEpHO aHanu3 norpemrHocteit (9-11 knaccer). Jlomyckaer
rpyOyro OmMOKY B X0J1e SKCIIEpUMEHTa (B 00BSICHEHUH, B 0POpMIICHUU PabOThI, B COOTIOACHUH
MpaBUJI TEXHUKU OE€30MaCHOCTH MPU paboTe ¢ MaTeprajIaMH U 000pYJ0BaHUEM), KOTOpast
UCIPABIISETCS IO TPEOOBAHUIO YUUTEIIS.

OHeHKa «2» CTaBUTCA, €CJIIN YYCHUK:

He onpenenu caMOCTOSATENHHO LIENb OIBITA: BHIMOJHHUI pabOTy HE MOTHOCTHIO, HE TTOITOTOBHII
HY’KHOE 000py/10BaHHE U 00BEM BBITNIOJIHEHHOM YacTH pabOThl HE O3BOJISET CAEIATh
NPaBUIBHBIX BBIBOJOB. OTIBITHI, H3MEPEHUsI, BEIYUCIICHHS, HAOII0JCHUS TIPOU3BOIIITICE
HeTpaBWIbHO. B X01e paboThl 1 B 0TUETE OOHAPYKUIIMCH B COBOKYITHOCTH BCE HEJOCTATKH,
OTMEYECHHbIE B TPeOOBaHUAX K o1leHKe «3». Jlomyckaet nBe (1 6omee) rpyObie OMMOKH B X0/1e
IKCIIEPUMEHTA, B OOBSICHCHHH, B OOPMIICHUU PAOOTHI, B COOJIIOICHUY TIPABHUIT TEXHUKH
0e30macHOCTH pH padoTe ¢ BelecTBAaMH U 000pyJOBaHHEM, KOTOPhIE HE MOXKET HCIPAaBUTh
Jake 10 TPEOOBAHUIO YUUTEIIS.

OIEHKA YCTHbBIX OTBETOB YYALIUXCHA ITO ®PUSUKE

Ouenka «5» CTaBUTCS B TOM Cllydae, €ClIM yYallluics MOKa3bIBAET BEPHOE TOHUMAHUE
(hbU3UYECKON CYITHOCTH pacCMAaTPHUBAEMBIX SIBICHUN W 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHUH,
JIa€T TOYHOE OINPEJICIICHUE U UCTOJIKOBAHHE OCHOBHBIX MOHATUM, 3aKOHOB, TCOPUH, a TAKXKE
MPaBUIILHOE OTpeeICHNe (PU3NUECKUX BETMYUH, UX SIUHUI] U CTOCOOOB U3MEPEHUS,
MIPABUJILHO BBITIOJIHAET YEPTEIKU, CXEMBI U TpaUKH; CTPOUT OTBET 10 COOCTBEHHOMY ILIaHY,
CONPOBOXKIAET pACCKa3 HOBBIMU IMPUMEPAMH, YMEET MPUMEHUTh 3HAHUS B HOBOW CUTYallMH TIPU
BBITIOJIHEHUH IPAKTUYECKUX 3aIaHUI; MOKET YCTAHOBUTH CBSA3b MEXKY U3YyYa€MbIM U paHee
M3YYEHHBIM MaTEPHAJIOM TI0 Kypcy QU3HKH, a TAKXKE C MATEPHAIIOM, YCBOCHHBIM TTPU U3YYCHUH
JIPYTUX MTPEIMETOB.

OueHka «4»- eclii OTBET yUYEHHUKA YIOBJIETBOPSET OCHOBHBIM TPEOOBAHUSAM K OTBETY Ha OLIEHKY
«5», HO J1aH 0e3 UCTOJIb30BaHUs COOCTBEHHOI'O IJIaHa, HOBBIX IPUMEPOB, 0€3 IPUMEHEHUS
3HAHWI B HOBOM CUTyalluH, 03 MCIIOJIb30BAaHMS CBSA3EH C paHee N3yUYEeHHBIM MAaTEPUAIOM H
MaTEpUaIOM, YCBOSHHBIM IIPU U3YUYEHUH IPYTHX IIPEIMETOB; €CIU YYaIlUNCs JOIyCTHII OJHY
omuOKy Wi He OoJiee IByX HETOUETOB U MOXKET X HCIIPABUTh CAMOCTOSTEIILHO WIIH C
HEOO0JIBIION TOMOIIBIO YUUTEIS.

Ouenka «3» cTaBUTCS, €CIU YYalIUHCs TPaBUIBHO MOHUMAET (PU3HUECKYIO CYIIHOCTh
paccMaTpUBAEMbIX SBICHHI U 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCSI OT/IEIbHBIE TPOOEIHI B
YCBOCHHUH BOTIPOCOB Kypca (DPU3UKH, HE MPEMATCTBYIONINE TATbHEHIIIEMY YCBOCHUIO
IPOTPAMMHOTO MaTepualia; yMeeT MPUMEHSTh ITOTyYeHHbIE 3HAHUS TIPU PEIICHUH TPOCTHIX
33124 C MCIOJIb30BAaHUEM T'OTOBBIX (POPMYJI, HO 3aTPYJHSAETCS NIPU PEIICHUH 3a/1a4, TPEOYIOIIHX
npeoOpa3zoBaHusl HEKOTOPBIX (OPMYJI; TOMYCTHII He OoJiee 0HON rpy0oii OIIMOKH U IBYX
HeZ04ETOB, He OoJiee 0JTHOM rpyOoi U 0 HON Herpy0oii omulOku, He 6oee IBYX-TPEX HETPYOBIX
omu0OK, OTHOM HETPyOO# OMHMOKK U TPEX HEMOUYETOB; TOMYCTHII YETHIPE WM MSTh HEAOYETOB.



OI[eHKa «2» CTaBHUTCA, CCIIN yanHﬁCH HC OBJIaIC]I OCHOBHBIMU 3HAHUSAMU U YMCHUSMU B
COOTBETCTBHUHU C Tpe6OBaHI/ISIMI/I IporpaMmsbl U JOITYyCTHUIT 0oupIIe OMMOOK U HeJIO‘—IéTOB, 4yeM
HGOGXO,Z[I/IMO JJIA OLICHKH «3».

OIIeHKa «1» cTaBUTCI B TOM cjIydac, €CJIM YYCHUK HEC MOXCT OTBECTUTh HHU HAa OAWH H3
IIOCTaBJICHHBIX BOIIPOCOB.

OLEHKA IIMCBMEHHBIX KOHTPOJIBHBIX PABOT
Ouenka «5» ctaBUTCA 32 pabOTY, BBIITOJHEHHYIO TOJTHOCTBIO 0€3 OIIMOOK U HeTOUETOB.

Ouenka «4» ctaBUTCA 32 pabOTY, BBIIOJHEHHYIO TIOJHOCTHIO, HO TIPY HAJIMYUH B HEH He Ooee
OJIHOH Herpy0oil omnOKN U OJTHOrO HelouéTa, He OoJiee TPEX HEOUYETOB.

OueHka «3» cTaBUTCS, €CIIM YYEHUK MPAaBUIbHO BBIIIOJIHUI HE MeHee 2/3 Bcel paboThl min
JOITyCTHII He 0oJiee 0JTHOM rpyOoli OMMUOKYU M IBYX HEA0UYETOB, He OoJiee OJTHOM rpyOo U OTHOM
Herpy0oii omubku, He 60s1ee TPEX HErpyObIX OMIMOOK, OHOM HErpyOOi OIIMOKHU U TPEX
HEJI0YETOB, IIPU HAJIMYUU YETBIPEX-TISATU HEJOYETOB.

Ouenka «2» CTaBUTCS, €CJIM YUCIIO OITMOOK M HEIOYETOB MPEBHICKIIO HOPMY JIJISI OIICHKH «3»
WM TIPAaBUIIBHO BBITIOJHEHO MeHee 2/3 Bceil paboThI.

Ounenka «1» cTaBUTCS, €CJIM YUYEHUK COBCEM HE BBIMOJIHWI HU OJJHOTO 3aJJaHusl.
OIEHKA ITPAKTUYECKHUX PABOT

Ounenka «5» cTaBUTCS, €CIIM yYaIIUNHCA BBIOIHSAET paboTy B IMOJHOM 00beMe ¢ COOTIOCHUEM
HE00X0IMMOM TOCIIEIOBATEIILHOCTH MPOBEICHHS OTBITOB U U3MEPEHUI; CAMOCTOSITENIFHO U
paIoHaIHFHO MOHTHPYET HEOOXO0IMMOE 000PYIOBAHHE; BCE OIBITHI TPOBOJIUT B YCIOBHSIX H
pexuMax, 00ecreurnBaroLINX MOTy4YeHUE IPAaBUIIBHBIX PE3yJIbTaTOB U BBIBOJIOB; COOJIIOIAET
TpeOOBaHUS TPABWII TEXHUKHU 0€30TTaCHOCTH; TIPABUIIBHO U aKKYPAaTHO BBITTOJTHSET BCE 3aIHCH,
TaOIULIBI

I'padpuk KOHTPOIBLHBIX padoT

7 KJaace
Neni/mm TeMa Cpoku JaTa
1 Cwna. Buner cuin HOSIOPb
2 JleficTBHE MKUIKOCTH Ta3a Ha Jiekabpb

MOTPY>KEHHOE TEJIO

3 MexaHUYHCKast SHEPT s anpelib
4 HToroselii Tect Mau

8 xmmacc
1 TernaoBbIe MPOIECCHI OKTSIOPb
2 [TOoCTOSHHBIN JIEKTPUYECKUI TOK Jiekabpb
3 MarsuTHbIC SIBJICHUS (dheBpab
4 HTorossiii Tect Mai

9 kiaacc
1 BzaumojeiictBue Tei OKTSI0Pb
2 MexaHn4ecknue BOJIHbI. 3BYK Jiekabpb
3 S nepHble peakiuu arnpesb
4 HTorosBblii TecT Mai




TEMATHYECKOE INTAHUPOBAHHUE
7 KIIACC

KoJsan4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ieioB U TeM (uudposbie)
n/n NporpamMmbl Bcero Konrpoaensie | IIpakTHieckH o0pa3oBaTejibHbIE
padoThI e padoThlI pecypebi
Paznea 1. ®usuka u e€ poJsib B NO3HAHUM OKPYKAKIIEr0 MUpa
bubmuoreka [{OK
L1 PusuKa - HayKa o MpHpoze 2 https://m.edsoo.ru/7f416194
bubnnoreka [HOK
1.2 PH3HYECKUE BETMIMHBI 2 I https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIM METOI ITO3HAHUS 2 1 bubmuorexa LIOK
’ y A https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Paznen 2. [lepBoHayaibHbIe CBeIeHHs 0 CTPOCHHH BellleCTBA
2.1 CTpoeHue BellecTBa 1 Bubmorexa OK
' P o https://m.edsoo.ru/7f416194
29 JBr>xeHue 1 B3aUMOJICHCTBUE YaCTHIL ) 1 bu6nmoreka [JOK
' BEIIlECTBA https://m.edsoo.ru/7f416194
bubnnorexa [HOK
2.3 ArperatHble COCTOSIHUS BEIlIECTBA 2 https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBukeHue U B3aUMOeiCTBHE TeJl
but6mmoreka [JOK
3.1 Mexanueckoe ABIKCHHE 3 https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
3.2 MHepuus, Macca, IIOTHOCTE 4 I https://m.edsoo.ru/7f416194
3.3 Cuina. Bune! cun 14 1 2 bu6mmoreka [JOK




https://m.edsoo0.ru/7f416194

Hroro no pazgeny 21
Pasnen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH M ra3oB
41 Jasnenue. llepenaya naBineHus TBEPABIMA 3 bubnnorexa [IOK
) TeJIaMU, JKUIKOCTIMH U Ta3aMU https://m.edsoo.ru/7f416194
bubnnoreka [HOK
4.2 JlaBienue KuKocTh > https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
4.3 Atmocepnoe nasenie 6 https://m.edsoo.ru/7f416194
44 JleiicTBHE MUAKOCTHU U ra3a Ha NOrpyKEHHOE 7 3 bubnnorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nes 5. PaGora 1 MOIIHOCTDH. JHEprus
bubmnorexa [HOK
> Pabora u mompocTs 3 ! https://m.edsoo.ru/7f416194
bubnuoreka [JOK
52 IIpocThie MEXaHU3MBI 5 1 https://m.edsoo.rw/7f416194
bubnnoreka [IOK
>3 Mexaneckas SHeprus 4 ! https://m.edsoo.ru/7f416194
Hroro no pasneny 12
PesepBHOE Bpems 3
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KJIACC

KoimnyecTBo yacos DJIEeKTPOHHbIE
Ne i/ HaumeHnoBaHue pa3iesioB U TeM (undgposBbie)
- NMpOrpamMmsbl Bceero KoHTpoIbHBI IpaxTHyeckne o0pa3oBaTejbHbIE
e padoThbI padoThI pecypeni
Pa3pnen 1. TermtoBhle siBJIeHUS
bubmmoreka [{OK
1.1 CrpoeHnue u CBOICTBa BELIECTBA 7 https://m.edsoo.ru/7f4181c¢
€
bubmuoreka [JOK
1.2 TenoBbie mporecchl 21 1 5 https://m.edsoo.ru/7f4181c¢
[
Hroro no pazneny 28
Pa3nes 2. DieKTpuYecKHe H MATHUTHBIC SIBJICHHUS
DnexkTpuyecKue 3apaapl. 3apsHKEHHBIE TEIa buGnuorexa LIOK
2.1 P - PALBL 3ap 7 1 https://m.edsoo.ru/7f4181c¢
U UX B3aUMOJIENICTBHUE o
bu6nuoreka [JOK
2.2 [TocTosSHHBIN ANEKTPUUYECKUI TOK 20 1 7 https://m.edsoo.ru/7f4181c
[
bubmmoreka [{OK
2.3 MarauTHbsle SIBICHUS 6 1 1.5 https://m.edsoo.ru/7f4181c¢
€
bubnuoreka [JOK
2.4 DneKTpoMarHuTHas WHAYKITUS 4 https://m.edsoo.ru/7f4181¢c
[
Hroro no pazneny 37
PesepBHOE Bpemsi 3




OBIIEE KOJIMYECTBO YACOB II0 ITPOTPAMME
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9 KJIACC

KoimnyecTBo yacos DJIEeKTPOHHbIE
Ne i/ HaumeHnoBaHue pa3iesioB U TeM (undgposBbie)
B NMpOrpamMmsbl Bcero KoHTpOILHBI IIpakTHieckue o0pa3oBaTejbHbIE
e padoThbI padoThI pecypeni
Paznen 1. Mexannuyeckue siBJeHUsI
MexaHUYeCKOe ABUKEHUE U CIIOCOOBI €ro bubmmorexa [TOK
1.1 A 10 1 https://m.edsoo.ru/7f41a4a
OTIHCAHUS 6
bubmuoreka [JOK
1.2 Bsaumoneiicteue Ten 20 1 3 https://m.edsoo.ru/7f41a4a
6
but6mmoreka [{OK
1.3 3aKOHBI COXpaHEHUS 10 3 https://m.edsoo.ru/7f41a4a
6
Hroro no pazneny 40
Pa3nen 2. MexaHn4veckue KoJie0AHUA ¥ BOJTHBI
bu6nuoreka [JOK
2.1 MexaHndeckne KoaeOaHus 7 3 https://m.edsoo.ru/7f41a4a
6
bubmmoreka [{OK
2.2 MexaHWYeCKHEe BOJTHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a
6
Hroro no pasneny 15
Pasnen 3. DjeKTpoOMarHuTHOE 1M0J1e U 3JIEKTPOMATHUTHbIE BOJIHBI
ONEKTPOMArHuTHOE I0JIe U bubmmorexa HOK
3.1 P 6 2 https://m.edsoo.ru/7f41a4a

OJICKTPOMArHUTHBIC BOJIHBL

6




Hroro no pazgeny 6
Pasnen 4. CBeToBbIE IBJIEHUSI
but6mmoreka [{OK
4.1 3aKOHBI pacCpPOCTPaHEHUS CBETA 6 https://m.edsoo.ru/7f41a4a
6
but6mmoreka [{OK
4.2 JIMH3BI U ONTUYECKUE TPUOOPHI 6 https://m.edsoo.ru/7f41a4a
6
but6mmoreka [JOK
4.3 Paznoxxenue 6emoro cBera B CIIEKTP 3 https://m.edsoo.ru/7f41a4a
6
Hroro no pazneny 15
Pazgea S. KBaHToBbI€ SIBJICHUS
bubmuoreka [JOK
5.1 Hcrmyckanue u MOTrJIONICHUE CBETa aTOMOM 4 https://m.edsoo.ru/7f41a4a
6
but6mmoreka [{OK
5.2 Crpoenue aTOMHOTrO sijipa 6 https://m.edsoo.ru/7f41a4a
6
but6mmoreka [{OK
53 SnepHble peakun 7 https://m.edsoo.ru/7f41a4a
6
Hroro no pazgeny 17
Pa3nes 6. IloBTopuTe1bH0-0000111a10 1M MOXYJIb
[ToBTOpeHMe 1 06001IEHUE COTCPKAHUS bubmorexa IIOK
6.1 p . Aep 9 https://m.edsoo.ru/7f41a4a
Kypca ¢usuku 3a 7-9 kinace 6
Hroro no pazneny 9
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YMK

Yueonukn Puznka 7-9 knaccel nox penaxuen A.B Ilepsimkina
CoOopnuk 3amau o ¢usuke mo pemakiuein A.B.Ilepbimkuna
Tectsl N0 (u3MKe MO peaakuel 3BaBUY

Buneo teka 7-9 ximacc

IIpe3eHTanuu 1 BUIEO YPOKH









