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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3MkKe Ha ypOBHE OCHOBHOrO OOINEro 0oOpa3oBaHUS COCTABJICHA Ha
OCHOBE TOJIOKEHUM W TpeOoBaHUN K pe3yJbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTenbHON mporpamMmsbl, mpenctaBieHHslx B DPI'OC 00O, a Takxke ¢ y4€ToMm
dbenepanbHOl paboueld mporpamMmbl BocmUTaHus W KoOHIENmuM TpernojaBaHus y4eOHOTO
npeaMera «PusukKay.
Conepkanre  mporpaMmbl 1o ¢U3WKE ~ HampaBieHOo  Ha  (QopMupoBaHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYyYaIONIMXCS W OpraHM3alMi0 H3y4yeHUs (QU3MKH Ha
NeSTeIbHOCTHOW OCHOBe. B mporpamme mo (u3MKe yYUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO
npenmera B peanu3aiuu  TpeboBanuit ®I'OC OOO K mIaHUPYEeMBIM JIMYHOCTHBIM U
MeTamnpeIMEeTHbIM  pe3yibTaTaM  OOydeHHs, a  TakkKe  MEXIpPEIMETHbIE  CBS3U
€CTECTBEHHOHAYUYHBIX yUEOHBIX MPEAMETOB HA YPOBHE OCHOBHOTO OOIIETO0 00pa30BaHUsI.
[Tporpamma no ¢u3mKe ycTaHaBIMBAaeT paclpeiiesieHne y4yeOHOro maTepuaia Mo Trojam
oOydenus (o Kiaccam), MpeajaraeT MNPUMEPHYIO IOCIEIOBATEIbHOCTh H3YUCHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUsI MPEAMETHOIO COJepKaHus U y4d€Te BO3PACTHBIX
ocoOeHHOCTeH 00yUarommxcs.
[Tporpamma o ¢u3uke pazpaboTaHa C IeJIbI0 OKa3aHUSI METOJUYECKON MTOMOIIN YUUTEIIO
B CO3aHUH paboyeii MporpaMMBbI 10 y4eOHOMY MPEAMETY.
Ou3nKa ABISETCS CUCTEMOOOPA3YIOIIUM JJIsi €CTECTBEHHOHAYYHBIX Y4EOHBIX MPEIMETOB,
MOCKOJNIBKY (PU3UYECKHe 3aKOHBI JIe)KAaT B OCHOBE MPOIIECCOB M SIBICHUH, N3YYaeMbIX XHUMHEH,
Ouosorueii, acTpoHOMHEeH U (pu3nueckor reorpadueld, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, MPEIOCTaBIsIeT HauOojee sICHble O0pa3ibl MPUMEHEHHS HAYYHOTO METOoJIa
MO3HAHUS, TO €CTh CIIOCO0a MOIYYEeHUS JOCTOBEPHBIX 3HAHUI O MUpE.
OnHa W3 IIIaBHBIX 3a1a4 (U3UYECKOro o0Opa3oBaHUS B CTPYKType oOmiero odpa3oBaHus
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHOH TIPaMOTHOCTH M HHTEpeca K Hayke Yy
oOyJaromuxcs.
Uzyuyenrve ¢u3uku Ha 0a30BOM YpOBHE IIpENAINoOJiaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIETEHTHOCTSIMU, XapaKTEPU3YIOITUMH €CTeCTBEHHOHAYYHYIO TPaMOTHOCTb:
® Hay4HO OOBSCHSTDH SIBICHUS;
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOTO HCCIIeI0BAHUS;
® HHTEPNPETUPOBATH JAaHHBIE W KCIOIH30BaTh HAyYHBIC IOKA3aTEbCTBA IS
MOJTy4eHUs BEIBOJIOB.
Ilenn wm3yuyeHus (U3MKKA HAa YPOBHE OCHOBHOTO 00IIEero oOpa3oBaHMs OMpEeicHBbI B
Konnemnuu npenogaBanus yueOHoOro npeamera «Du3nka» B 00pa30BaTEIbHBIX OPraHU3AIUIX
Poccuiickoit ®enepaiuu, peanu3yrONMX OCHOBHBIC 00IIe00pa3oBaTeIbHBIE IPOTPaMMBI,
yrBepxkaAEHHON pemenneM Komnernn MunucrtepctBa npocsemieHust Poccuiickoin ®enepaunn
(mpotoxou ot 3 nexadbpst 2019 r. Ne [TK48H).
Henu nzydyenus pU3NKu:
e npuoOpeTeHHe HHTepeca M CTpeMJIeHHS OOydalomuXcsi K HAyYHOMY H3YYEHHUIO
IPUPOJIbI, PA3BUTHE UX MHTEIJIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

® pa3BUTHE TPEACTABICHWH O HAy4HOM METOJIE TMO3HaHHS U (hopMHupoBaHHE
HCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYXKAIOITUM SIBJICHUSIM;

e (opmHupoBaHHE HAYYHOT'O MHUPOBO33PEHHUS KaK PE3yJibTaTa U3yueHUs OCHOB CTPOCHHS
MaTepuu ¥ GyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (opmupoBaHUE TPEICTABICHUN O PO (PU3UKU IS PA3BUTUS PYTHX €CTECTBEHHBIX
HAyK, TEXHUKU ¥ TEXHOJOTHUH;

® Dpa3BUTHE TMPEJCTABICHUH O BO3MOXKHBIX cdepax Oyaymieit mnpodeccunoHaIbHON
JeATeTLHOCTH, CBSI3aHHOM ¢ (PM3UKOH, MOATOTOBKA K JaJIbHEHIIIEeMY O0YUYeHHIO B 3TOM
HaTpaBIICHUU.



JlocTikeHne STHX ILenedl mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOIEro

o0Opa3oBaHus 00eCIeunBaeTCs pEIIeHUEM CISAYIOIINX 3a1ay:

e mpuoOpeTeHue 3HAHMKA O JAUCKPETHOM CTPOEHUHM BEIECTBa, O MEXaHHUYECKUX,
TEIUIOBBIX, AJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e mpuoOpereHMe yMEHHl ONUCHIBaTH U  OOBACHATH (PU3MUECKHE SBICHUS C
UCTIOJIb30BaHNEM TIOyYEHHBIX 3HAHUMH;

® OCBOGHHME METOJIOB pEIIECHUs MPOCTEHIINX PACYETHBIX 3a/ad C HCIOIb30BaHHUEM
buznyeckux Mojenei, TBOPUECKUX U MPAKTUKOOPUEHTHPOBAHHBIX 33]1aY;

® pa3BUTHE YyMEHUW HAOMIOJaTh TNPUPOAHBIC SBICHUS W  BBIMOJHSATH  OIIBITHI,
nabopaTopHble pabOTHl M HKCIEPUMEHTANbHBIE HCCIECIOBAHUS C HCIOJIb30BaHUEM
U3MEPUTENIbHBIX TPUOOPOB;

e ocBOeHHE NPHUEMOB PabOTHI ¢ HHPOpMaLUeil (U3NIECKOTO COAEp)KAaHUs, BKIHOYAS
UH(POPMAIIMI0O O COBPEMEHHBIX JOCTHKCHHSIX (U3UKH, aHallu3 U KPUTHYIECKOE
OIICHUBaHHUE UH(OPMAIINH;

® 3HAKOMCTBO CO cdepamu mpodhecCHOHATBLHOU JAesITeNbHOCTH, CBI3aHHBIMU C (U3UKOH,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKECHHSIX (PU3HUECKON HAYKU.

Ha usydyenue ¢usuku (0a30BBI ypOBEHb) HA YPOBHE OCHOBHOI'O 00IIEro 0Opa3oBaHUS

orBojuTcs 238 wacoB: B 7 kinacce — 68 yacos (2 yaca B Hezieno), B 8 kiacce — 68 dacoB (2 4aca B
HEJIEIIO), B 9 KJ1acce — 68 4acoB (2 gaca B HEJIEIIO).

[Ipennaraemelii B mporpaMmMme 1o (pu3uke mepeueHb JadopaTOpHBIX PabOT U OMBITOB HOCUT
PEKOMEHAATEeNbHbBIN XapakTep, YYUTENb JelaeT BbIOOp MpoBeneHHUs TabopaTOpHBIX padoT U
OIIBITOB C YU€TOM MHANBUAYAIBHBIX OCOOCHHOCTEH 00yJaIOMmuUXCs, CITUCKA SKCIIEPUMEHTATbHBIX
3aJJaHMi, TIpeAsIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOT'O 3K3aMeHa o (hr3HKe.



COJAEPKXAHUE OBYYEHUA
7 KUIIACC

Pa3nes 1. ®u3nka u eé posib B NO3HAHUHM OKPY’KAIOIIEro MUpa.

®usuka — Hayka o npupoje. SABneHus npupoasl. OU3nUecKue SBJICHUS: MEXaHUYECKUE,
TEIJIOBBIE, IJIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusndeckue BenuuuHbL. 3Mmepenue ¢usnueckux BeauunH. Dusnyeckue NPHOOPHI.
[TorpemuocTs n3MepeHuid. MexayHapoaHas CUCTeEMa €IUHMULI.

Kak ¢usuka u npyrue ecTecTBEHHbIE HAyKH HM3y4alOT MPUPOAY. EcTecTBEeHHOHAy4YHBII
METOJ] TIO3HAHWS: HaOIIOJeHHMe, IMOCTAHOBKA HAYYHOTO BOIMPOCA, BBIABI)KCHHE THIIOTE3,
SKCIIEPUMEHT 10 TMpPOBEpKe THUMoTe3, O0O0bsiAcHeHHWe HabmogaemMoro spieHus. OmnucaHue
(bUBHYECKUX SIBICHUN C TIOMOIIBIO MOEIIEH.

Hemoncmpayuu.

1. Mexanuueckue, TEIIOBbIE, JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. @®wusndeckue nMpuOOPHI U MpOIeaypa MPSIMBIX U3MEPEHUN aHAIOTOBBIM M IU(PPOBHIM

npubopom.

Jlabopamopuuvie pabomot u onvimel.

Omnpenenenne MEHbI JEICHUS IKATbl K3MEPUTEIHLHOTO MPUOOpAa.
N3MepeHne paccTosTHUM.
N3mepenune 00bEMa KUAKOCTH U TBEPAOTO TeTa.
Onpenenenne pa3MepoB MAJIbIX TEJ.
N3mepenune temmeparypsl OpU IMOMOIIM >KUJKOCTHOTO TEepMOMETpa M JaT4yHKa
TEMIIepaTyphl.
6. IlpoBeneHue wuccieqoBaHUsS MO TMPOBEPKE THUIOTE3bl: JAIBHOCTh MOJETA IIapUKa,
MYLEHHOTO TOPU30HTAIIbHO, TeM 00JIbIlIe, YeM OOJIbIIIE BHICOTA MTyCKa.

Pa3nen 2. [lepBoHavaibHbIe CBeleHUS 0 CTPOCHNH BelleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAKOLINE
JTMCKPETHOE CTPOEHUE BEILIECTBRA.

JBmkenue dactul BemiecTBa. CBA3b CKOPOCTH JBUKEHHS YacTUI[ C TEeMIEpaTypoOu.
BpoynoBckoe nBmwkenue, muddysus. B3ammojaeicTBue YacTHIl BEMIECTBA: MPUTSHKEHUE H
OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI ~BEIIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEM U  TBEPIBIX
(kpucTamnyeckux) Ted. B3auMocCBs3b MeXIy CBONCTBAMHM BELIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHbIX COCTOSHUUN
BOJIBL.

JHemoncmpayuu.

1. HaGmroneHue OpOYHOBCKOTO JIBUKCHUSI.

2. Habmoaenue nuddysuu.

3. HaOmronenue siBieHU, OOBICHSIOMIMXCSA MPUTSHKEHUEM WM OTTAJIKMBAHHUEM YacTHUIL

BEILECTBA.

Jlabopamopuuvie pabomot u onvimel.

1. Omenka nuaMeTpa aToMa METOJIOM PSAIOB (C UCTIOIb30BaHUEM GoTorpaduii).

2. OMnpITHI 110 HAOJIIOACHUIO TEMJIOBOTO PACIITUPEHUS Ta30B.

3. OnbIThl IO OOHAPYKEHUIO JCUCTBHS CUIT MOJIEKYJISIPHOTO MPUTSIKECHUS.

Paznen 3. /IBu:keHHe U B3auMO/ieilicTBHE TeJl.

Mexannueckoe JABUXKeHUE. PaBHOMepHOE M HepaBHOMEpHOe JBHkeHHE. CKOpOCTb.
CpenHsis CKOpOCTh IPY HEPABHOMEPHOM JIBMKEHUU. Pacy€T myTH U BpEMEHU JBUKEHUS.

SlBnenue wHepnuu. 3aKOH HHepUUU. B3aumoneicTBue Tell Kak NPUYMHA HW3MEHEHUs
CKOpOCTH JIBMKEHHUs Tell. Macca kKak Mepa MHEpTHOCTH Tena. I[lnotHocth BemectBa. CBsi3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYIT B €IUHUIE 00bEMA BEIIECTBA.

SNk W=



Cuwia kKak XapakTepucTuka B3aumojneucTBusi Tein. Cuiia ymnpyroctd W 3akoH ['yka.
W3mepeHre cuiabl C MOMOINBK JWHAMOMETpa. fIBiIeHHE TATrOTeHUs U cwia TsokecTH. Cuila
TSXKECTU Ha JIpyrux mianerax. Bec tema. HeBecomocTs. CroxeHue Cuil, HalpaBlIEHHBIX IO
oaHoil mpsiMoi. PaBHoaelicTByromas cuil. Cuna TpeHusa. TpeHHe CKOJIbKEHUS U TPEHUE MOKOSI.
Tpenue B IpUpoe U TEXHUKE.

Hemoncmpayuu.

1. HabnroneHrne MeXaHHYECKOTO ABMKCHUS TEIa.

N3MepeHne CKOpOCTH MPSMOIUHENHOTO JBUKEHUSI.
HaGmoienue siBJICHMS] HHEPITUH.
Hab6nronenne n3aMeHeHus: CKOPOCTH TIPH B3aMMOICHCTBHH TEJl.
CpaBHeHue mMacc 10 B3aUMOJIEHCTBHUIO TEJ.
CroxeHue cuil, HalpaBJIEHHBIX 110 OJJHON MPSIMOM.
ﬂaﬁopamopnble paoomul u onvimol.
1. OmnpeneneHue CKOPOCTH PABHOMEPHOTO IBMKEHUS (IIapuKa B >KUIKOCTH, MOJENU
AIIEKTPUUYECKOTO aBTOMOOMIIS U TaK Jasiee).
2. OrmpeneneHne CpemHEH CKOPOCTH CKOJBXEHUS OpycKa WM IIapyuKa IO HAaKJIOHHON
IJIOCKOCTH.
Onpenenenne MI0THOCTH TBEPAOTO TeEJA.
4. OmpITbl, JEMOHCTPUPYIOIIUE 3aBHCUMOCTh PACTsDKEHUs (AedopmMariui) npy>KUHBI OT
MIPUIIOKEHHOMN CHUJIBI.
5. OneIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIbKEHHUsS OT Beca Teja U
XapaxkTepa COIMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3nen 4. laBieHue TBEPABIX TeJl, AKUAKOCTEH U ra3oB.

Jasnenue. CriocoObl yMEHBIIIEHUS U YBEIHMYCHMSI 1aBiieHus. JlaBnenue raza. 3aBUCHMOCTh
JaBJICHUS Ta3a OoT 00béMa, Temmneparypsl. [lepenava naBneHus TBEPABIMU TEIAMU, KUIAKOCTIMU
u razamu. 3akoH llackansa. [IHeBMaTHueckue MamuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTH OT
rnyOunbl.  ['mapocratmueckuit  mapagokc. CooOmaromuecs  cocyabl. [ 'mapaBianueckue
MEXaHU3MBI.

AtMmocdepa 3emmu u atmochepHoe namBieHue. [IpHUMHBI CyIIECTBOBAaHUS BO3IYIITHOM
o6onoukn 3emmu. Ombir Toppuuennu. M3mepenue atmochepHOro naBlieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBJIGHHS OT BBICOTHI Hax YypoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMOC(hEpHOTO JTaBJICHHUS.

JleiicTBHE )XUIKOCTH U raza Ha NOrpykK€HHOE B HUX Teo. BriTankuparomas (apXxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxormnaBanue.

Hemoncmpayuu.
3aBUCUMOCTB JaBJIEHUS I'a3a OT TEMIIEPATYPBI.

[lepenaua naBieHuUst )KUJKOCTbIO U Ta30M.

Coo0maronuecs: CoCy/Ibl.

I'mopasnuueckuii nmpecc.

[IposiBneHune necTBUS aTMOCHEPHOTO TABJICHHS.

3aBUCUMOCTh BBITAJIKUBAIOMIEH CHJIBI OT 00bEMA MOTPYKEHHOW YacTH Telna U

MJIOTHOCTHU KUIKOCTH.

PaBeHCTBO BBITATKMBAIOUIEN CUJIBI BECY BBITCCHEHHOM KUJKOCTH.

8. VYcimoBrue maBaHWs TeJN: IJJABaHWE WM IOTPY)KEHHE Tel B 3aBUCHUMOCTH OT
COOTHOUIEHUS TUIOTHOCTEHN Teja U KUJKOCTH.

Jlabopamopnwvie pabomot u onvimel.

1. HccrnenoBanue 3aBHCHMOCTH Beca Tella B BOE OT 00bEMa MOrpyKEHHON B JKUIKOCTh
YacTH TeJa.

2. OmnpeneneHue BBITAJKUBAIOIIEH CHIIBI, JAECHCTBYIOLIEM Ha TelO, HOTPYXEHHOE B
KUJKOCTb.

SEVIERRES
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3. IlpoBepka HE3aBUCHUMOCTH BBITAJKHUBAIOIIEH CWIIBI, JACHCTBYyIOIIEH Ha Teno B
KUJKOCTH, OT MACCHI TeJA.

4. OnbIThl, I€MOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOIIECH CHIIbI, ACHCTBYIOIIEH Ha
TEJO B JKUIKOCTH, OT 00bEMa MOrpyKEHHON B JKUJIKOCTh YACTH Teja U OT IUIOTHOCTHU
KUJIKOCTH.

5. KoHcTpynpoBaHue apeoMeTrpa WM KOHCTPYMPOBAHUE JIOAKM W ONpeleieHue eé
IPY30I0AbEMHOCTH.

Pasznea S. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanunueckast pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJIOK, HakJIOHHas IUIOCKOCTh. I[IpaBuiio paBHOBecus
peruara. IlpuMeHeHre TpaBuUiia paBHOBECHS phluara K OJOKY. «30JI0TO€ MPaBUIIO» MEXaHHKH.
KIIJI mpocThix MexaHu3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHHKE.

Mexanunueckast sHeprus. Kunerumueckas W mnoTeHIManbHas sHeprus. llpeBpaineHue
OJIHOTO BHJIa MEXAHWYECKOM IHEPTUM B APYroil. 3aKOH COXPaHEHHUS SHEPTUH B MEXAHHKE.

Hemoncmpayuu.

1. TIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

1. Omnpenenenue pabOThl CHJIBI TPEHUS TMPH PABHOMEPHOM JABWKEHMM Tella IO

TOPU30HTAIILHON TOBEPXHOCTH.

2. MHccnenoBaHue yca0BU paBHOBECHS pblUuara.

3. Usmepenue KIIJl HakIOHHOMN MJIOCKOCTH.

4. H3yueHue 3aKOHA COXPAHEHUS MEXAHUYECKOU SHEPTUH.

8 KIIACC

Pa3nen 6. TernuioBble siBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOpHHU CTPOCHUS BeliecTBa. Macca
U pa3Mepbl aTOMOB U MOJeKyd. OmnbITbl, MOATBEPKIAIOMIUE OCHOBHBIE IMOJIOXKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Monenu TBEPIOTO, KHUIKOTO B Ta3000pa3HOTO COCTOSHUMN BemlecTBa. Kpucramimaeckue u
amopdusie Tena. OObsICHEHNE CBOMCTB Ta30B, )KUAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKESHUM
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMayuBaHWE M KanWwUIApHbIE siBlieHUs. TerioBoe
pacUIMpeHHEe U CKATHE.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JBUXKEHUS YaCTHLL.
Brytpennsis  sHeprus. CrnocoObl W3MEHEHHs BHYTPEHHEH DJHEpPruu: TeIionepeaadya u
coBepirieHre paboThl. BUIBI TETUIONEpeaun: TeIIONPOBOAHOCTh, KOHBEKITUS, H3ITYICHHUE.

KommuectBo Temnorel. YaenpHasd TEIIOEMKOCTH BelIeCcTBA. 1e€IUIO0OMEH W TEIUIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [InaBieHune M OTBEpAECBaHHE KPHUCTAJUTMUECKUX
BEIIECTB. YelbHas TemuioTa ruiaBieHus. IlapooOpa3oBanue u KoHAeHcamus. VcmapeHwue.
Kunenne. YnenpHas Teruiota mapooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATypbl KHIICHHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayXa.

DOHeprus TOmMBa. Y IeJbHas TEII0Ta CrOPaHHUSL.

[punuuner pabotel TeruoBbix nBurareneid KIIJ rteruoBoro asuratens. TeruioBbie
JIBUTATENIM U 3aLIUTa OKPYKaroLel Cpeibl.

3aKOH COXpaHEHUs U MIPEBPAILCHUs SHEPTUU B TEIJIOBBIX IPOLIECCaX.

Hemoncmpayuu.

1. Habmionenue OpOyHOBCKOTO JBUXKEHUSI.

2. Hab6mogenue nuddysun.

3. HalGnroneHnue siBIeHUN CMauyuBaHUS U KATUJUIIPHBIX SIBICHUU.

4. HaOGmoaeHue TenjaoBOro pacumpeHus Tel.

5. W3menenue naBineHHs ra3a npu U3MEHEHHH 00bEMA U HaArpeBaHUM UJIH OXJIaKIACHUU.



[IpaBuna uzmepeHus TeMnepaTypsol.

Buasl Terionepenayun.

OxJaxeHnue mpyu COBEPIICHUH PaOOTHI.

9. HarpeBanue npu coBepiieHUH PabOThl BHEITHUMH CHIIAMH.

10. CpaBHEeHME TEIIOEMKOCTEHN pa3IN4YHbIX BELLECTB.

11. HaOmroneune KuIeHus.

12. HabnroieHre noCTOSIHCTBA TeMIIepaTyphl PH IJIaBJICHUH.

13. Mozenu TEIUIOBBIX IBUTaTENIEH.

Jlabopamopuwie pabomul u onvimel.

OnbIThI 1O OOHAPYKEHUIO NEUCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHUSI.

OMBITHI 110 BBIPAIIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM WUJTU caxapa.

OnebIThI 10 HAOIIOAEHUIO TETJIOBOTO PACIIMPEHHSI Ta30B, )KUKOCTEH U TBEPABIX TE.
Omnpenenenue NaBIeHUS BO3IyXa B OAJUIOHE MIMPHUIIA.

OnbIThI, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JaBJIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHUs WIN OXJIAKICHUS.

[IpoBepka THMOTE3bl JHMHEHHOW 3aBHCHMOCTH JUIMHBI CTOJIOMKA JKHJIKOCTH B
TEPMOMETPUUYECKOMN TPyOKe OT TeMIIepaTyphl.

7. HaOmroneHue M3MeHEHUsT BHYTPEHHEW DHEPruu Tejla B Pe3yJibTaTe Teruionepeaadyn 1

paboThI BHELITHUX CHII.

8. HccrnemoBaHue sBICHHS TETUIOOOMEHA MPU CMEITMBAHUH XOJIOHOM M TOPSTYeid BOJIBI.

9. Ompenenenue KOMUYECTBA TEIUIOTHI, IOJYYCHHOTO BOJOW MpPH TEIUIOOOMEHE ¢

HarpeTbIM METaJNIMYECKUM LUIMHAPOM.

10. Onpenenenue yaeabHON TEIMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue nponecca ucnapeHus.

12. Onpenenenre OTHOCUTENbHON BIAXKHOCTH BO3AyXa.

13. Onpenenenne yneabHOM TEIIOTHI IJIABJICHUS JIbJA.

Pa3nes 7. JinekTpuyeckue M MATHUTHBIC SIBJICHHS.

OnekTpusanusa Ted. J[Ba poja 3JIeKTpUUYECKUX 3apsaoB. B3anmoneicTBHE 3apsiKEHHBIX
ten. 3akoH KynoHa (3aBUCHMOCTB CHIIBI B3aMMOJCWCTBHS 3apSHKEHHBIX TENl OT BETHYUHBI
3aps0B U PACCTOSTHUSI MEXKY TEIaMH).

Onexrpuueckoe nose. Hanpsx€HHOCTh 3nexkTpuueckoro nois. I[IpuHuun cynepno3unuu
AJICKTPUUECKUX T0JIeH (Ha KaYeCTBEHHOM ypOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIEMEHTapHBIM 3iieKTpudeckuil 3apsia. CTpoeHue
atoma. [IpoBOAHUKH U TUANEKTPUKU. 3aKOH COXPaHEHUS AIEKTPUUECKOro 3apsija.

ONEKTPUYECKUH TOK. YCIOBHS CYLIECTBOBAHMS JJIEKTPUUECKOTO TOKA. VcTOuHMKH
MOCTOSTHHOTO TOKa. JIeHCTBUS AJIEKTPUYECKOrO TOKa (TEIIOBOE, XMMHUYECKOe, MarHUTHOE).
DIEKTPUUYECKHI TOK B )KUJIKOCTSIX U ra3ax.

Onektpuueckas 1nenb. Cuna Toka. OJeKTpuyeckoe HamnpsbkeHne. ConpoTUBIEHUE
MpPOBOJIHUKA. YIeJIbHOE COMNpPOTUBIEHUE BellecTBa. 3akoH Owma g ydacTKa LEMH.
[TocnenoBarenbHOE M MapaIeIbBHOE COEAMHEHUE TIPOBOJHUKOB.

Pabota 1 MOIIHOCTH ANEKTPUIECKOr0 TOKa. 3akoH [ koyns—JIeHna. DneKTpudeckue emnu
U TIOTpeOUTENH 3IeKTPpUYECKOi s3Hepruu B ObITy. KopoTkoe 3amMbikaHMe.

[TocrossHHBIE MarHuTHL. B3auMoaelcTBUE ITOCTOSHHBIX MAarHUTOB. MarHuTHoe TOJI€.
MarnutHoe noJie 3eMJId U €ro 3HaueHue Ui Ku3HU Ha 3emiie. OnbIT Opcreaa. MarHuTHOE 1ojie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eliCTBME MAarHUTHOTO MOJISt
Ha TPOBOJHUK C TOKOM. OJEKTPOJABHUIaTelb IOCTOSHHOIO ToOKa. Mcmonb3oBaHue
AJIEKTPOJIBUTaTEEH B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apazges. SBiaeHue BIEKTpOMarHUTHOM  uHAyKuMHU. IIpaBumo  Jlenna.
Onekrporerepatop. CrnocoObl TOMYyYEHHUS JIEKTPUYECKOW OSHEPruu. OJIEKTPOCTAHIIMM Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTHUH.

Hemoncmpayuu.
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DnekTpuszanus Ted.

JIBa poza JIEeKTPUYECKUX 3apsI0B U B3aUMOJIECHCTBUE 3aPSKEHHBIX TEIL.
YCTpOUCTBO U JEHCTBHE IEKTPOCKOIIA.

DNEeKTPOCTaTUIECKAsT HHIYKIIHSL.

3aKOH COXpaHEHMsI IJIEKTPUUECKUX 3apPsII0B.

[TpOBOAHMKY U TUDIIEKTPUKH.

MogenupoBaHue CUIOBBIX JIMHUHI 3JIEKTPUUECKOTO MOJIA.

M cTOYHUKH IOCTOSTHHOTO TOKA.

JIefCTBHS DIIEKTPUYECKOIO TOKA.

. DNEKTPUYECKUM TOK B KUJIKOCTH.

. 'azoBBI1 paspsn.

. I3MepeHue cuibl TOKa aMIepMeTpOM.

. I3mepenue 371eKTpuuecKoro HanpsKeHUs! BOJIBTMETPOM.

. PeocTtaTt u Mara3uH cOnpoTHBIICHHUA.

. BzanmopelicTBHE IOCTOSHHBIX MAarHUTOB.

. MonenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHUS MTOJTKOCOB MarHUTa.

. MogenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.

. OnsIT Opcrena.

. MarnuTHOe 1nojie ToKa. JJIEeKTPOMAarHmr.

. [lelicTBME€ MarHMTHOTO MOJISI HA MPOBOJIHUK C TOKOM.

. DIIEKTpOABUTATENH TOCTOSHHOTO TOKA.

. UccnenoBanue sIBJIEHUS 3JIEKTPOMAarHUTHOM UHAYKIWH.

. OnbiTer Dapages.

. 3aBUCUMOCTb HaIPaBJICHHUSI MHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BOSHUKHOBEHUS.
25.

DIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuvie pabomovt u onvimel.

A e

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.

OnbITH IO HAOIIOAEHUIO STIEKTPU3ALUH TeI UHAYKIUEH U IPU COTPUKOCHOBEHUH.
HccnenoBanue AeHCTBUS 3JIEKTPHYECKOTO OISl HA TPOBOJHUKH U TMAJIEKTPUKH.
COopxka u mpoBepka paboThl IEKTPUIECKOM LMK MOCTOSIHHOTO TOKA.

M3mepenne 1 peryIupoBaHue CHIIBI TOKA.

W3mepeHune u peryaupoBaHue HaPsKEHHUS.

HccnenoBanne 3aBUCHMOCTH CHITBI TOKA, HYIIETO Yepe3 Pe3UCTOp, OT COMPOTHUBICHUS
PE3UCTOpPA U HAIIPSKEHUS HAa PE3UCTOPE.

OmbITEl, JIEMOHCTPUPYIOIIME  3aBUCHMOCTh  DJICKTPHUYECKOTO  COINPOTHBIICHUS
IPOBOJHUKA OT €r0 JJIUHBI, IJIOIIAIU TONEPEUYHOr0 CEYEeHHUs U MaTepHraa.

[IpoBepka mpaBwiia CIOXKEHUS HANPSDKEHUH TIPH IOCIEOBATEIbHOM COSANHEHUH
JIBYX PE3UCTOPOB.

IIpoBepka nmpaBuiia I CHIIBI TOKA MIPH apauIeIbHOM COeTMHEHUH PE3UCTOPOB.
Omnpenenenue pabOThI AEKTPUYECKOTO TOKA, HIIYLIETO Yepe3 PE3UCTOpP.

OmnperneneHne MOITHOCTH JIEKTPUIECKOTO TOKA, BEIIEIIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, WAYIIETO Yepe3 JIAMIOYKY, OT HAIpsKEHUS
Ha HEW.

Onpenenenne KIIJ[ HarpeBatens.

HccnenoBanue MarHUTHOTO B3aMMOICHCTBYS TOCTOSTHHBIX MarHUTOB.

W3ydyenne MarHUTHOTO TIOJII TIOCTOSHHBIX MArHUTOB IPH HMX OOBEAMHEHUH U
pas/ieNeHNH.

HccnenoBanue neicTBUs SIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OmBITHI, IEMOHCTPUPYIOIIHE 3aBUCHMOCTh CHJIBI B3aUMO/IEHCTBHUS KaTYIIKU C TOKOM U
MarHuTa OT CHJIbI TOKA M HAIPABJICHUS TOKA B KaTYIIIKE.

N3y4enune nelicTBUS MarHUTHOTO TI0JIS1 HA TIPOBOJIHHUK C TOKOM.

KonctpyupoBanue u u3yueHue paboThl 3JIEKTPOABUTATENS.



20. Uzmepenne KII/] anekTpoaBUraTeIbHON YCTAaHOBKH.
21. OnpITBl IO HUCCIAEIOBAHUIO SIBIICHHUS SJEKTPOMArHUTHON HMHAYKIMU: HCCIEIOBAHHE
M3MEHEHUH 3HaYEHUS U HAINPaBJIEHUS UHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zgen 8. Mexannueckue siBJIeHHUA.

Mexannueckoe nBukeHue. MarepuanbHas Touka. Cuctema oTcuéra. OTHOCHUTENIBHOCTh
MEXaHMYECKOro JABWKEHHMS. PaBHOMEpHOE MpsIMOJMHEWHOE JABWXKEeHHE. HepaBHOMepHOE
npsiMoJIMHEeHOe JBH>keHHe. CpelHsii U MrHOBEHHAas CKOPOCTh Tela IpH HEPAaBHOMEPHOM
JBUKEHUH.

Yckopenue. PaBHoyckopeHHOE TIpsIMONTHHEHHOE nBukeHne. CBoOoaHOE mageHne. OnbIThI
[Nanunes.

PaBHOMepHOE nBMXKEHHE MO OKpykHOCTH. [lepuon m yacrora oOpamienus. JluneliHas u
YTJI0Basi CKOPOCTH. LIeHTpOCTpEMUTEIBHOE YCKOPEHHE.

Ilepsbiit 3akoH Hprorona. Bropoii 3akoH Herotona. Tperuii 3axkon Herorona. IIpuHnmn
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuia TpeHMs: cuia TPEHHUs CKOJbXEHMS, CHUJa TPEHHUS
MIOKOS1, APYTHE BUBI TPEHUSI.

Cuna TsOKECTH W 3aKOH BCEMHUPHOTO TATOTEHHs. YCKOpEHHE CBOOOJHOTO TMaICHHUS.
JBmwxenue mmianetr Bokpyr Connma. IlepBas kocmuueckas ckopoctb. HeBecomocth u
HEPErPy3KH.

PaBHOBecue mMaTepuanbHO TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHue TBEPIOTO Tea
C 3aKpEIUIEHHON OChIO BpaleHusl. MoMeHT cuiibl. LIeHTp TsokecTH.

Nmnynbc Tena. M3menenne mmnynbca. UMOynbc CHiibl. 3aKOH COXpPaHEHHS! MMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanudeckas paboTa U MOIIHOCTh. PaboTa cuil TsDKeCTH, YNmpyroctu, TpeHus. CBs3b
sHepruu u paboTel. [loTeHIManbHas SHEPrus Teja, MOJHSATOTO HaJ TOBEPXHOCTBHIO 3EMIIH.
[ToTeHnmanpHas sHeprus cxaToil npyxuHbl. Kunetndeckas sHeprus. Teopema 0 KHHETUYECKOM
SHEPruu. 3aKOH COXPaHEHUsI MEXaHUYECKON IHEPTHUU.

Hemoncmpayuu.

1. HaGnroneHrne MeXaHMYECKOTO ABM)KCHUS TEJIa OTHOCUTEIILHO Pa3HBIX TE OTCUETA.

2. CpaBHeHHE NyTEH U TPACKTOPUN IBUKEHHUS OJHOTO M TOTO K€ Tejla OTHOCUTEIHHO

Pa3HBIX TEJI OTCYETA.

3. HN3MepeHHe CKOPOCTH U YCKOPEHUS TPSIMOIUHEMHOTO ABUKECHUS.

4. HccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JABUKEHUS.

5. HaOGmroneHue IBMKSHUS TeJa 1O OKPY>KHOCTH.

6. HaGmronenne MexaHHMUECKUX SBICHHN, IPOUCXOIAIINX B cucTeMe oTcuéra «Tenexkarn

npu €€ paBHOMEPHOM U YCKOPEHHOM JBH)KEHUU OTHOCUTENbHO KabuHeTa GU3HUKH.

7. 3aBUCUMOCTH YCKOpPEHHUS TeJjla OT MAacChl Tela U IEUCTBYIOIIEH Ha HETO CHIIBI.

8. HaOmroneHne paBeHCTBa CHII TPU B3aMMOJICHCTBUH TEJL.

9. H3meHeHue Beca Tena Npu YCKOPEHHOM JIBH)KEHUHU.

10. ITepenaya umnyJsibca Ipu B3aUMOJICUCTBUM TEJI.

11. [IpeobpazoBaHusi JHEPTUHU NPU B3aUMOACHCTBUH TEIL.

12. CoxpaneHue uMIyabca Mpyu HEYNPYroM B3auMOJICUCTBUH.

13. CoxpaHeHre UMITyJIbCa IPH A0COTIOTHO YIPYTOM B3aHMMOICHCTBHH.

14. HaGroneHue peakTHBHOTO JIBUYKEHUS.

15. CoxpaHeHrne MeXaHHUECKOW YHEPTUU MPU CBOOOIHOM IaJCHUH.

16. CoxpaHneHne MEXaHMYECKOM SHEPTUH MPU JBUKEHUU TeJla MOJ AEHCTBUEM MPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1. KoncTpyupoBaHue TpakTa IJis pa3roHa U JajJbHEUIIEro PaBHOMEPHOTO JIBUKEHUS

HIapUKA I TEJIEKKHU.
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10.

11.

Omnpenenenue cpenHell CKOPOCTH CKONBXEHHsI OpycKa WM JBFDKEHHUS IIapUKa 10
HAKJIOHHOM IJIOCKOCTH.

Onpenenenne ycKOpPEeHHsS Tela MPU PAaBHOYCKOPECHHOM JBI)KCHHU TIO HAKJIOHHOM
MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IIYTH OT BPEMEHU NPH PABHOYCKOPEHHOM JIBUKEHUU Oe3
Ha4yaJbHOU CKOPOCTH.

[IpoBepka THUMOTE3BI: €CIM TPH PABHOYCKOPEHHOM JBHXKEHHHM 0€3 HayallbHOI
CKOPOCTH IYTH OTHOCATCS KaK psSA HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MPOMEXKYTKH BPEMEHU OJUHAKOBBL.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXEHHS OT CHJIBI HOPMaJbHOTO
JABJICHUS.

Omnpenenenne ko3P huIueHTa TPEHUS CKOIbKEHUS.

Omnpenenenue KECTKOCTU MPYKUHBI.

Onpenenenue pabOTHl CUJIBI TPEHUS TMPU PABHOMEPHOM [BHKEHUM Tela II0
TOPU30HTAIILHON ITOBEPXHOCTH.

Omnpenenenne paboOThl CUJIBI YIPYTOCTH NpPU MOABEME Tpy3a C HCIOIb30BAaHUEM
HEIMOABUKHOT'O U ITOABUXKHOT'O 6JIOKOB.

W3ydeHne 3aKOHa COXpaHEHUS SHEPTUH.

Pa3znen 9. Mexanuveckne KoJje0aHus U BOJTHBI.

Konebarenbroe nBrkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJEOAHWI: TEPHOJ, 4acToTa,
aMIuTyna. MaremMaTud4ecKuil M NPYKUHHBIM MasTHUKU. [IpeBpaiieHue »sHeEprum npu
K0J1e0aTeIbHOM JIBUJKEHUU.

3aryxatomue kojieOanus. Beinyxaennsle koneOanus. Pezonanc. MexaHnueckie BOJHBI.
CaoiicTBa MexaHn4ecKuX BOJH. [IpogonpHbIe U onepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
e€ pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TeJIe, CEUCMUYECKUE BOJIHBI.

3ByK. 'poMKOCTh 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. MH(dpa3ByK U yabTpa3ByK.

Hemoncmpayuu.

1. HaGmonenue xonebGaHmii T MOA IEHCTBUEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.

2. Habmionenue xonebaHuii rpy3a Ha HUTH U Ha MPYKHUHE.

3. HaOmroneHune BRIHYXICHHBIX KOJICOaHUHN U pe30HAHCA.

4. PacnpocTpaHeHue NPOAOJIbHBIX U IONEPEYHBIX BOIH (HA MOJENHN).

5. HaOmroneHune 3aBUCIMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKUI pPE30HAHC.

Jlabopamopuwvie pabomot u onvimel.

1. OmpeneneHue 4acTOTHI U MEPUOJIA KOJIEOAHUI MaTeMaTHIECKOTO MasTHUKA.

2. OrmpexaeneHne 4acTOTHI U TIEpHO/Ia KOJIeOaHUH IPYKUHHOTO MasTHHUKA.

3. HccnemoBanue 3aBUCHMOCTH TepHoJa KoieOaHWN IMOABEIIEHHOTO K HHUTU Tpy3a OT
JUTMHBI HUTH.

4. WccrnenoBaHue 3aBHCHUMOCTH IepHOJa KOJNeOaHWN MPYKMHHOTO MasTHHKA OT MAacCChI
rpysa.

5. TlIpoBepka HE3aBUCHUMOCTH IEpHOAa KOJIeOaHWU Tpy3a, MOABEIICHHOTO K HHUTH, OT
Macchl rpysa.

6. OmnbITEl, JIEMOHCTPUPYIOIIUE 3aBUCHUMOCTh TEpUOJa KOJICOAHWH MTPYKUHHOTO
MasTHUKA OT MACCHI I'Py3a U HKECTKOCTU MPYKUHBI.

7. W3mepeHue ycKOpeHUs: CBOOOIHOTO MaICHUS.

Pasznea 10. DiaekTpoMarHuTHoOE MOJIe M 3JIEKTPOMArHUTHbIE BOJIHBI.
9H€KTpOMaI‘HI/ITHOC I10JIC. 9HCKTpOMaI‘HI/ITHI>I€ BOJIHBI. CBOﬁCTBa BJIGKTpOMaFHI/ITHBIX
BoJH. [Ilkana 35eKTpoMarHuTHBIX BOJIH. Vcronbp30BaHue 3JI€KTPOMArHUTHBIX BOJIH /111 COTOBOM

CBA3H.

DleKTpoMarHuTHas nmpuposa ceeta. CKkopocTh cBeTa. BoHOBBIE CBOWCTBA CBETA.
Hemoncmpayuu.



1. CBoiicTBa 371€KTPOMarHUTHBIX BOJIH.

2. BoaHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimel.

1. M3ydyeHue CBOMCTB AJIEKTPOMATHUTHBIX BOJIH C TTIOMOIIBIO MOOUIILHOTO TenedoHa.

Pasznen 11. CBeToBLI€ IBJICHHUS.

JlyueBasg moxenb cBerta. Mcrounuku cpeta. [IpsMonMHEiHOE pacnpoCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpakeHUs CBETA.

[Ipenomnenue cBeta. 3aKoH npeaomiieHUs cBeTa. [lonHoe BHyTpeHHEe OTpakeHUE CBETA.
Hcnonp3oBanune NOJTHOTO BHYTPEHHETO OTPAXKEHUSI B ONTUYECKUX CBETOBOAX.

Jlunza. Xox nyueir B nmu3e. OnTuyeckas cucreMa (oroammapara, MHKPOCKOMa H
Teneckona. ['ma3 kak ontudeckas cucreMa. bim3opyKkocTs U JalIbHO30PKOCTb.

Paznoxenune 6emoro cBera B criekTp. OnbiThl HetoToHa. ClioskeHHE CTIEKTPAIBHBIX I[BETOB.
Hucnepcus csera.

Hemoncmpayuu.

1. IlpssMosnHENHOE pacpOCTPAaHEHUE CBETA.

OtpaxkeHue cBera.

[onmyuyenne n300pa’keHMiA B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Ipenomienue cBera.

Onrtruyeckuii CBETOBO/I.

Xom tydeit B coOuparomiei JTuH3e.

Xoz JIydeil B paccenBarolle JIMH3E.

[Tomy4yenne n300pa’keHU ¢ TOMOIIBIO JIMH3.

[punnun neiicrBus ¢oroanmnapara, MUKPOCKOIA U TEJIECKOTIA.

10. Moxenp riaza.

11. Pa3znoxenue 6enoro cBera B CIEKTP.

12. TTonmy4ueHune 6€0T0 CBETa MPH CIOKEHUU CBETA Pa3HBIX IIBETOB.
Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIJla OTPAXKEHUs CBETOBOTO JIyda OT yIJia MaJeHHUs.
2. H3yueHue XapakTEepHUCTUK M300paKEHUS MPEIMETa B IIJIOCKOM 3epKaje.

3. HccnenoBaHue 3aBUCMMOCTH YIJIa IPEJIOMJIEHUSI CBETOBOIO JIyda OT yIJla MaJeHUs Ha
TPAHUIIE «BO3TYX—CTEKIIO».

[Tomy4yenue n300paskeHH ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.

Omnpenenenne GOKYCHOTO PACCTOSHUS H ONTUYECKON CHIIbI COOMPAIOIIEH JINH3BI.
OMnBITHI O Pa3JI0KEHUIO OEJI0ro CBETa B CIEKTP.

OnBITEI MO BOCHPHUATHIO IIBETa MPEIMETOB MPU WX HAONIOACHUU Yepe3 IBETOBBIC
(GUIBTPHI.

Pasznen 12. KBanToBble sIBJICHHUS.

Omneitel Pe3epdopna u mianerapuas moaenb aroma. Moaens aroma bopa. Mcnyckanue u
noTJomeHne ceera atoMoM. KBauTel. JInnelyaThie ClIEKTPHI.

PamnoaktuBHOCTh. Anb(da, Oeta- m ramma-uznydeHus. CTpoeHWe aTOMHOTO sijpa.
Hyknonnas mogmens aromHoro sigpa. M3oromsl. PaanoaktuBHble mpeBpainenus. Ilepuop
noJIypacnaaa aTOMHBIX sIiep.

SnepHble peakuu. 3aKOHBI COXpaHEHUs 3apsAJ0BOTO U MacCOBOTO YKCENl. DHEPIHs CBS3U
aToMHBIX saep. CBsa3p maccel UM 3Hepruu. Peakunum cuHTe3a u nenenus supep. Mcerounukn
sHepruun CosHIA U 3BE3N.

Snepnas sHepretuxa. [[edicTBUs pauOaKTUBHBIX U3JIYYEHUN HA )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

1. CrnekTpsl U3Ty4E€HUS U MOTJIOIICHHUS.

2. CnekTpsl pa3IMyYHBIX T'a30B.

3. CnekTp BoAopoaa.

4. HabGmonenue TpekoB B kamepe Bunbcona.
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5. Paborta cuéTurka HOHU3UPYIOIUX U3ITYUECHUH.

6. Peructpauus nzmydeHus: IpUPOIHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaGmroaeHue CIUIONTHBIX M JIMHEHYATHIX CTIEKTPOB U3TyUCHUSI.

2. HccnepoBaHue TPEKOB: M3MEPEHHME SHEPIUU YACTHUIBI [0 TOPMO3HOMY NyTH (IO

dboTorpadusim).

3. M3mepenue pagunoakTUBHOTO (hoHA.

IHoBTOPUTEIBbHO-0000 AU MOTYJIb.

[ToBTOpUTENEHO-0000MAOIINI ~ MOIYIh  TMPEAHA3HAYEH I CHCTeMAaTH3allud |
0000111eHIS TPEIMETHOTO COACP KAHUSI U OIbITa 1eATEIbHOCTH, IPUOOPETEHHOTO NMPU U3YUYEHUU
BCEro Kypca (pu3MKH, a TakXkKe sl MOATOTOBKU K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMEHY I10
busuke st 00yJaroIMXCs, BRIOPABIIMX 3TOT YICOHBINH MPEIMET.

[Ipn wu3ydeHMH [OaHHOTO MOIYJS pEATH3yITCS U CUCTEMATH3UPYIOTCS  BHIBI
NEeSTeIbHOCTH, Ha OCHOBE KOTOpPBIX oOecreuynBaeTcs JOCTHXKEHUE TMPEIMETHBIX U
MeETarnpeIMETHBIX TUTAHUPYEMBIX pe3yIbTaToB oOy4deHus, dbopmupyercs
€CTeCTBEHHOHAYYHAsTPAaMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB HCCIEAOBaHUSA SBIICHUN
OPUPOABI Y TEXHHWKH, OBJIAJICHHUE YMEHUSIMH OOBSCHATh (PU3MUECKHE SBICHHS, MPUMEHSS
MOJTy4YeHHBIEC 3HAHUS, PellIaTh 3aJja4i, B TOM YHCII€ KAUYEeCTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[MpuHIMNHATEHO ASSITENFHOCTHBIN XapaKkTep JaHHOTO pasjieia peaanu3yercs 3a cuéT Toro,
4yTO 00y4arouuecs BHIMOIHSIOT 3aaHusl, B KOTOPhIX UM Ipe/iaraeTcs:

HA OCHOBE IMOJIYYCHHBIX 3HAHUI Paclio3HABATh U HAYYHO OOBSICHATH (DU3MUECKUE SBIICHUS
B OKpY’KarolIeH MpUpOie U OBCETHEBHOM KU3HU;

UCIIOJIb30BaTh HAyYHbIE METOJbI MCCIEAOBaHUS (U3MUYECKUX SBICHUM, B TOM YHCIE JUIS
MPOBEPKHU THIIOTE3 U MOTYUEHUSI TEOPETUUECKUX BBHIBOJIOB;

OOBSICHATh HAYYHBIE OCHOBBI HAMOOJIEE€ BaXKHBIX JIOCTIDKEHUH COBPEMEHHBIX TEXHOJIOTHH,
HanpuMep, MPaKTUYECKOr0 HCIOIb30BaHUS PA3IUYHBIX HCTOYHUKOB DHEPIMM Ha OCHOBE
3aKOHA MPEBPAIIEHUS ¥ COXPAHEHHS BCEX U3BECTHBIX BUIOB SHEPTHUHU.



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenne Qu3nKM Ha ypOBHE OCHOBHOTO o0OmIero oOpa3oBaHMsI HaIpaBiIeHO Ha

AOCTUIKCHUC IMYHOCTHBIX, MCTAIIPCAMETHLIX U NPCAMCETHBIX 06pa30BaTeJIBHI>IX PE3yJIbTATOB.

B pesynpraTe wu3ydeHus ¢GU3MKA Ha YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHsS Y

oOyugaromerocs 0yayT chopMHUPOBAHBI CIICTYIOIINE THYHOCTHBIE PE3YNIbTAThI B YACTH:

1) naTpuOTHYECKOr0 BOCIIMTAHUSA:

- IPOSIBJICHHE MHTEpeca K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHHCKOM (pusmueckoit
HayKWU;

- LIGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpaaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

- TOTOBHOCTh K aKTHBHOMY YYacCTHIO B OOCYXIECHHH OOIIECTBEHHO3HAUYMMBIXU 3THYECKUX
po0JieM, CBA3aHHBIX C MPAKTHUECKUM TPUMEHEHUEM JOCTHKEHUH (PU3UKU;

- OCO3HaHME BaJXHOCTU MOPAJIbHO-ITUUECKHUX IPUHILUIIOB B I€ATEIbHOCTH YUEHOTIO;

3) 3cTeTHYeCKOro BOCIUTAHMSI:

- BOCHPHSTHE ICTETHUECKUX KauyecTB (PU3MUECKON Hayku: €€ TapMOHMYHOTO TOCTPOECHHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) 1IeHHOCTH HAYYHOT'0 MO3HAHUSA:

- OCO3HaHHWE IIEHHOCTU (M3WYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA IMO3HAHUS MUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEUIIEH COCTABIIIONIEN KYJIbTYpHI,

- pa3BUTHE HAYYHOU JTH0003HATETFHOCTH, HHTEpECca K UCCIeA0BATEIbCKOMN e TENbHOCTH;

5) popmupoBaHus KYJbTYPHI 310POBbSI 1 IMOIMOHAJIBLHOI0 0J1ATONOJyYHS:

- OCO3HaHUE LEHHOCTH Oe30macHOro oOpasza KH3HU B COBPEMEHHOM TEXHOJIOTUYECKOM
MHUpE, BaKHOCTH TMpaBWJI O€30MIaCHOTO TOBEACHMS Ha TpaHCIOpPTE, Ha J0porax, c
ANEKTPUYECKUM U TETJIOBBIM 000PYIOBAaHUEM B IOMAIIHUX YCIOBUSX;

- cpopMHpOBaHHOCTH HaBBIKAa peduIeKCUH, MPU3HAHUE CBOETO MpaBa Ha OIMIMOKY U TaKOTO
XK€ MpaBa y Jpyroro 4ejoBeKa;

6) Tpy10BOr0 BOCIMTAHMSA:

- aKTUBHOE y4yacTHe B PEUICHUM MPaKTHYECKUX 3ajad (B paMKax CeMbH, 00pa3oBaTeNbHOM
OpraHM3aluu, Tropojaa, Kpas) TEXHOJOTMYECKOW U  COIMAJbHOM HAaNpaBiIeHHOCTH,
TPeOYIOMIMX B TOM YHUCIIe U GUBNUECKUX 3HAHMIA,

- HHTEpeC K MPAaKTUYECKOMY H3YyUEHUIO0 Mpodeccuii, CBA3aHHBIX ¢ (PU3UKOM;

7) 3K0JI0rM4eCKOr0 BOCIIMTAHMS:

- OpHUEeHTalMs Ha NpuUMeHeHHe (GU3MYECKUX 3HAHMU M7 pelleHus 3afad B o0jacTu
OKpY’KaloIllel Cpenibl, MJIAHUPOBAHUS INOCTYIIKOB U OLIEHKHM MX BO3MOJKHBIX IOCIEACTBHUM
TSl OKPY>KAIOIEe CpeJibl;

- OCO3HaHHeE INI00ATBHOTO XapaKTepa HKOJIOTHUECKUX MPOOIeM U MyTel UX peleHHs;

8) aganTannu K M3MEHSIOUMMMCH YCJIOBUSIM CONMAJBHON U NPUPOIHOM Cpeabl:

- TOTPeOHOCTh BO B3aMMOJEHCTBUHM TPH BBINOJHEHHM HCCIEIOBAaHUNH U TPOEKTOB
(bu3HUECKOi HAPABICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM IPYTHX;

- MIOBBIILIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO 1€ATEIbHOCTD;

- OTpeOHOCTh, B (DOPMUPOBAHUHM HOBBIX 3HAHHWK, B TOM YHCIE (OPMYIHpPOBATH HJCH,
MOHSTHSL, TUTIOTE3bI O (PU3MUECKUX O0BEKTaX U SBICHUSIX;

- OCO3HaHME JePHUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00J1aCTH (DUBHKH;

- IJITAHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHNH HOBBIX (PU3MUECKUX 3HAHUII;

- CTpeMJICHHE aHAJIM3UPOBATh U BBISBISATH B3aUMOCBSI3U MPUPO/bI, OOLIECTBA U SKOHOMHUKH,
B TOM YHCIIE C UCIOIb30BaHUEM (PU3NYECKUX 3HAHU;



® - OLEHKA CBOMX JCHCTBUH C YYETOM BIMSAHUA HA OKPYXKAIOLIYI0 Cpeay, BO3MOXKHBIX
r7100aJIbHBIX MOCJIEACTBUN.

METAIIPEAMETHBIE PE3YJIbTATbBI

B pesynprate ocBoeHMs nporpaMMbl O (U3UKE Ha YPOBHE OCHOBHOIO OOILEro
oOpazoBanusi y oOyuatomierocs OyayT c(hOpMUpPOBaHBI MeTanpeAMeTHbIe pe3yJabTaThl,
BKJIIOYAIOIME I103HABaTEJIbHbIC YHHBEpPCAJIbHblE Yy4ueOHble JEHCTBUS, KOMMYHHUKATHUBHBIE
YHUBEpCaJIbHbIE YUeOHBIE IEHCTBHS, PETYIATUBHbBIE YHUBEPCAIbHbBIE YUeOHbIE IEHCTBUS.

ITo3HaBaTenbHBIC YHHBeEPCAJIbHbIE YUeOHbIE NelCTBUS

ba3oBble Jornyeckue 1eHCTBHA:

® BBIBIATH U XapaKTEPU30BATh CYIIECTBEHHBIE TPU3HAKU OOBEKTOB (SIBICHUN);

® YCTaHABJIMBATH CYHIECTBEHHBIN MPU3HAK KJIACCU(PUKALMU, OCHOBAHUS AJI1 000OIICHHUS
U CpaBHEHUS;

® BBISABISTH 3aKOHOMEPHOCTH M MPOTHBOPEYHS B pacCMaTpUBAEMbIX (aKTaxX, NaHHBIX U
HaOJIOICHUAX, OTHOCALIMXCS K (PU3HMUECKUM SIBIICHUSM;

® BBIBIATH NPUYUHHO-CIICACTBEHHbIE CBS3M NpPU HM3y4eHUHM (U3MYECKUX SIBJICHHUH M
IPOLIECCOB, JielaTh BBIBOJABI C MCIOJIb30BAaHUEM JEIYKTUBHBIX M HWHIYKTUBHBIX
YMO3aKJIIOUEeHUH, BBIIBUTATh THIIOTE3bI O B3AUMOCBSI3AX (DU3UYECKUX BEINYHH;

® CaMOCTOSATETLHO BBIOMPATh CMOCOO pemeHus y4eOHOW (Qu3MuecKol 3aaadu
(cpaBHEHHE HECKOJBKUX BapHaHTOB peIIeHUs, BHIOOpP Hanboyiee MOAXOJSIIETO C
y4€TOM CaMOCTOSITENTFHO BBIJICIIEHHBIX KPUTEPUEB).

Bba3oBble uccienoBarebCKue 1eCTBUSA:

® UCHOJb30BATH BOIPOCH KaK UCCIIEAOBATENLCKUN HHCTPYMEHT TIO3HAHUS;

® [POBOIUTH IO CAMOCTOSITEIbHO COCTABJICHHOMY IUIAHY OIIBIT, HECJIOXKHBIH
(bU3UYECKUI HKCTIEPUMEHT, HEOOJIBIIIOE HCCIIeIOBaHNE (PHU3NYECKOTO SBJICHHS;

e OIIEHUWBATh HA NMPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMAINIO, MOJYYCHHYIO B XOJ€
UCCIIEIOBaHUS WIIH HKCIIEPUMEHTA;

® CaMOCTOATENHHO (OopMyaupoBaTh OOOOIIEHUS W  BBIBOALI IO  pe3yjbTaTaM
POBEIEHHOTO HAOIIIOIEHUS, OIIbITA, UCCIIEIOBAHMUS,

® [IPOTHO3UPOBATH BO3MOXKHOE JalbHEHIIee pa3BUTHE (PU3MUYECKHUX MPOLIECCOB, a TAKXKe
BBIJIBUTATh TPEIONI0KEHUSI 00 MX Pa3BUTUU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Pabora ¢ undopmanmeii:

® [PUMEHATH PA3IMYHBIE METOABI, MHCTPYMEHTHI M 3alpochl NMPH TOUCKE M OTOOpE
UH(OPMALIUU WK TaHHBIX C YIETOM MPEI0KeHHON yueOHoM (hru3nyeckoi 3a1a4u;

® aHaJIM3UPOBATH, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH MHPOPMAIUIO PA3TUUHBIX
BUJIOB U (hOpM IpeCcTaBICHUS;

® CaMOCTOSTENILHO BBIOMpPATh ONTHMAJIbHYIO (OpMYy MpencTaBIeHHs HHPOpPMALUU H
WUTIOCTPUPOBATh peIIaeMble 3aJaud HECIOXKHBIMU CXeMaMH, AuarpaMMmamu, WHOU
rpaduKoi 1 X KOMOMHALIUSMHU.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

e B xoae oOCyxkaeHus y4yeOHOro MaTepuana, pe3yabTaToB JIaOOPaTOPHBIX paboT u
IPOEKTOB 33aBaTh BOIIPOCHI 110 CYLIECTBY 00CYXJaeMOil TEMBI U BBICKAa3bIBaTh UICH,
HaIleJICHHbIE Ha pellieHue 3a/1a4u 1 Mo iep KaHne 0J1aroxenaTeIbHOCTH OOIIeHHUS;

® COMOCTaBIATH CBOM CYXICHHS C CYXKICHHSAMH JPYTUX YYaCTHMKOB JHajora,
OOHapy>KUBATh Pa3InyMe U CXOJCTBO MO3HIINH;

® BBIpa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTAX;



nyOoNMYHO  TPEACTABIATh  PE3yAbTaThl  BBIIOJHEHHOTO  (DU3MYECKOTO  OIBITa
(9KCTIEpUMEHTA, UCCIICIOBAHUS, TTIPOCKTA);

NOHUMAaTh M MCIIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW W WHAWBUIYAIbHON pabOTHI
IIPY PELICHUU KOHKPETHOH (PU3HUecKoi mpodIeMsbl;

NPUHUMATh [EIH COBMECTHOM JEATENIbHOCTH, OPraHW30BBIBaThH AEHCTBHSA TO €€
JOCTHKEHUIO: PACIPENeNIATh PO, 00CYXKIaTh MPOLECCH U PE3YJIbTaThl COBMECTHOM
paboTbl, 000011aTh MHEHNS HECKOJIBKUX JIIO/IEH;

BBINIOJHATH CBOIO 4YacTh PabOThHI, AOCTUTas KAa4EeCTBEHHOTO pe3yibTaTa MO CBOEMY
HAIpaBJICHUIO U KOOPIUHUPYSI CBOU JACHCTBHUS C APYTMMH YICHAMU KOMAaH/IBI;
OLICHMBATh KAueCTBO CBOEr0 BKJIaga B OOMMH TPOAYKT 1O KPUTEPHSIM,
CaMOCTOSITENIbHO C(OPMYTHUPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBHUS.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranmn3anus:

BBISBJIATH IPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CHTYaIUsIX, TPEOYIOIMNX IS peIICHUS
(bU3UYEeCKUX 3HAHUN;

OpPHEHTHPOBATHCSI B PA3IMYHBIX MOJXOJAX NPUHATHS pEUIeHUH (MHIMBUAYaJbHOE,
NPUHITHE PELICHNUS B IPYIIe, IPHUHATHE PEIICHUH IPYIIIOi);

CaMOCTOSITENIFHO COCTAaBJIATh AJITOPUTM pEHIeHUS (PHU3MUECKOW 3ajjaud WM IUJIaHa
UCCIIEIOBAaHUS C YYETOM HMMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh IIpeJlaraeMble BapUaHThI PEIICHHIH;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

CﬂMOKOHTpOJ’IL, 3MOLIHAOHAJIBHBIA HHTEJJIEKT:

JaBaTh a/IEKBaTHYIO OLIEHKY CUTYallUU U IpeJiaraTh IIaH €€ U3MEHEeHHUS,

OOBSACHATH MPHUYMHBI JOCTHKEHUS (HEAOCTM)KEHUS) pE3yJIbTaTOB JAESITEIbHOCTH,
JlaBaTh OLEHKY MPHUOOPETEHHOMY OIBITY;

BHOCHTH KOPPEKTHBBI B IEATEIHHOCT (B TOM YHCIIC B XOJ BHITOJHEHHS (DPU3UIECKOTO
UCCIICIOBAHMSI WM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENHLCTB, W3MEHUBIIUXCS
CUTYallui, yCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJU U YCIOBUSIM;

CTaBUTh ce0s1 Ha MECTO APYroro yejoBeKa B XOJE CIopa WK AUCKYCCUU Ha HAyYHYIO
TeMy, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

npu3HaBaTh CBOE MpaBO Ha OMMOKY MpU pemieHuH (GU3NYECKUX 3a1ad WId B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI M TAKOE K€ MPaBO APYIoro.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOydenuss B 7 KJjacce mpeiMeTHBIE pe3yJbTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCS YMEHUM:

UCTOJIb30BaTh TOHATHS: (HU3UUYECKUE M XUMHUYECKHE SBJICHUS, HAONIOJCHHE,
HKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CIUHHIIbI (PU3MUECKUX BEIHYUH, aTOM, MOJEKYJa,
arperaTHbIE COCTOSIHHSI BeIecTBa (TBEPIOE, KHAKOE, Ta3000pa3HOe), MEXaHHMYECKOE
JBIDKEHHE  (paBHOMEpHOE, HEpPaBHOMEpPHOE,  INPSMOIUHEHHOE),  TpaeKTopus,
paBHOJEHCTBYIOMAss cuia, aedopmarus (ympyras, IUTacTHYecKas), HEBECOMOCTb,
cOOOMIaoNIUECs COCYIbI;

paznuuath sBieHus (auddy3us, TernaoBoe IBUKEHUE YaCTUIl BEIIECTBA, pABHOMEPHOE
JBUKEHHE, HEPAaBHOMEpPHOE JBH)KEHUE, WHEPLIHS, B3aUMOJEHCTBUE Tell, paBHOBECHE
TBEPABIX TEJI C 3aKPEIUVIEHHOW OCBIO BpalleHUs, Ieperaya NaBJICHUs TBEPIABIMHU
TeJIaMH, KUAKOCTSIMU U razaMu, aTMochepHoe JaBieHue, MJIaBaHUE Tell, TPEeBpaICHUS



MEXAHUUYECKOM HEPIUN) 10 ONMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh NPOSIBICHUE U3YUEHHBIX (PU3UUECKUX SBICHUN B OKPYXKAIOIIEM MHUDE, B
TOM uucie (pu3nMvecKue SIBICHUS B MPUPOE: MPUMEPHI ABIKEHUS C PAa3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXUBOM IPUPOAE, NEHCTBHE CUJIBI TPEHUS B IPUPOAE U
TEXHHUKE, BIMSHHE aTMOC(PEPHOTO AaBJICHHS Ha >KUBOMl OpraHusM, IUIaBaHuE pbIO,
pBlYary B Teje YeJIOBEKa, NMPH TOM IEPEeBOAUTH MPAKTHUYECKYIO 337a4dy B y4eOHYIO,
BBIJICNIATH CYIIIECTBEHHBIE CBOMCTBA (MTPU3HAKHN ) (PU3HUECKUX SIBICHU;

OIKCHIBATh M3YYEHHBIE CBOMCTBA TeN U (PU3MUECKUE SBICHUS, UCIIONb3Ys (PU3NYECKHE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BpeMs, MyTb, CKOPOCTh, CPEIHSSA
CKOpPOCTb, CHJIA YIPYTrOCTH, CHJA TSKECTH, BEC Tella, CHJa TPEHUs, JaBICHHE
(TBEpHOro Tema, KUIKOCTH, Tasza), BBITAJIKWBAIONIAS CHJIA, MEXaHWYecKas pabora,
MOIIIHOCTb, IIJIEYO CHJIbI, MOMEHT CHJIbl, KOX(P(QULHUEHT TOJe3HOr0 JeHCTBUS
MEXAHU3MOB, KUHETHUYECKAsl U MOTEHLMAJIbHAsl 3HEPIUs), IPU ONUCAHUM INPABUIBHO
TPaKTOBAaTh (PU3NYECKUII CMBICI HCTIONIb3YEMbIX BEJIMYNH, UX 0003HAYCHUSI U €IUHUIIBI
¢u3MUeCKUX BENMYMH, HAXOMUTHh (POPMYIIBL, CBS3BIBAIOIIME JAHHYIO (H3UYECKYIO
BEJIMYMHY C JIPYTMMH BEJIMYMHAMH, CTPOUTh TpadUKH H3YYEHHBIX 3aBUCUMOCTEH
(UBHYECKUX BEIIUYMH;

XapaKTepu30BaTh CBOMCTBA Tes, (PU3MYECKHE SBICHUS W IPOLECCHl, HCIONb3Ys
mpaBuja CIOKEHHs cuil (BIIOJIb OJHOU TpsiMoii), 3akoH ['yka, 3akoH Ilackais, 3akoH
Apxumena, MpaBWIO paBHOBECUsl pbluara (0JI0Ka), «30J0TOE IMPABUIIO» MEXAHHKH,
3aKOH COXPAaHEHUs MEXaHU4EeCKOM HSHEepruu, IpU OTOM [J1aBaTb CIIOBECHYIO
(GbopMyIHpOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHUECKOE BBIPAKEHUE;

OO0BSACHATH (U3UYECKUE SBJICHMsI, IMPOLIECCHl W CBOICTBa Teld, B TOM YHUCIE U B
KOHTEKCTE CUTYallMi MPaKTUKOOPUEHTHPOBAHHOI'O XapakTepa: BbISABIATH NPUYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYECKUX IIAaroB ¢ OMopoii Ha 1—
2 W3YYCHHBIX CBOWCTBAa (U3MYECKUX SABICHUH, (UUYSCKUX 3aKOHA WIIH
3aKOHOMEPHOCTH;

pemaTth pacdy€THbIe 3amadyd B 1—2 JeHCTBHs, HCIOJB3Ys 3aKOHBI W (POPMYIIHI,
CBs3bIBaOIIME (U3MUecKre BEIWYMHBL: HAa OCHOBE aHalM3a YCJIOBHS 3aJaud
3aMHUChIBaTh KPATKOE YCIOBHE, MOJCTABISTh (DPU3MYECKHE BEIMYMHBI B (DOPMYIBI U
IPOBOAMUTH PAcu€Thl, HAXOJUTh CIPABOUYHBbIE JJaHHBIE, HEOOXOJUMBIEC Ui peIlleHUs
3aJa4, OLEHUBATh PEATMCTUYHOCTD MOJYYEHHON (PU3UUECKON BETMUHUHBI,
pacno3HaBaTh MPOOJEMbI, KOTOpPblE MOKHO pPEIIUTh MpPU TOMOIIU (PUINYECKUX
METO/IOB, B OIIMCAHUM HCCJIENOBAHMS BBIACIATh IPOBEPSIEMOE MMPEANON0KEHUE
(rumotesy), pa3nIuyaTh W HHTEPIPETHPOBATH TMOJNYUYEHHBIH pe3ylbTaT, HAXOIUTh
OLIMOKY B XOJI€ ONBITA, JI€JaTh BHIBOJBI 10 €r0 pe3ybTaTaM;

IPOBOJIUTH OMBITHI MO HAOMIOJCHUIO (PU3MUECKUX SBICHUM WM (PU3MUECKUX CBOMCTB
Tes:  (OPMYIHMPOBATH TPOBEPSieMble MPEINONIOKEHUs, COOUpaTh YCTaHOBKY U3
IPEeJI0KEHHOTO 000PYA0BaHNUS, 3aMUCHIBATh XO/1 ONbITa U (POPMYIUPOBATH BHIBOBL;
BBITOJIHATH NPSMbIE U3MEPEHHUsI PACCTOSHUS, BPEMEHH, MacChl Tesla, 00bEMa, CHIIBI U
TEMIEPATypbl C UCHOJIH30BAaHUEM AHAJIOTOBBIX U HHU(POBBIX MPUOOPOB, 3aMUCHIBATDH
MOKa3aHusl TPUOOPOB C YUETOM 3aJaHHON aOCONFOTHON MOTPENTHOCTA U3MEPEHUIA;
MPOBOJIUTh MCCIEAOBAHUE 3aBUCHUMOCTH OJHOW (DU3WYECKON BETUYHMHBI OT JIPYTOMl C
MCIIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTH MyTH PaBHOMEPHO JIBUXKYILETOCs
T€Nna OT BPEMEHU JIBUKEHUS Tella, CUJIBI TPEHUS CKOJIBKEHUS OT Beca Tejla, KauecTBa
00paboOTKM TOBEPXHOCTEM TEelI M HE3aBUCHUMOCTH CHJIbl TpPEHUS OT IJIOLAAN
CONPUKOCHOBEHUS TEJ, CHJIbl YIIPYTOCTU OT YAJMHEHUS MPYKUHBI, BHITAIKUBAIOIIEH
CHIbl OT OOBEMA TMOTPYXKEHHOM dYacTH Tela W OT IUIOTHOCTH JKHAKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH TeNla, OT TIJIyOHWHBI, Ha KOTOPYIO IOTPYKEHO TeJo,



YCIIOBUYM TJIaBaHUSI TEJ, YCJIOBHM pPAaBHOBECHS phluara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM y4eOHOTO HCCJeOBaHUS, COOMpaTh YCTAaHOBKY M  BBIMOJIHATH
U3MEpEeHus], cienys MpeUIoKeHHOMY IJIaHy, (PUKCHPOBATh PE3yNbTaThl IMOIY4eHHOU
3aBUCUMOCTH (DU3MUECKUX BEJIWYMH B BUJE MPEIJIOKEHHBIX TaOIULl U TpaduKOB,
JIEJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBaHMS;

MPOBOAUTH KOCBEHHBbIE M3MEPEHUS (UINYECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA
KUAKOCTU M TBEPAOrOo Tela, CWIA TPEHMUSI CKOJBXEHMs, JaBJICHUE BO3/yXa,
BBITAIKMBAIOIIAS CHJIA, JEHCTBYIOIIAs Ha TMOrPYyXKEHHOE B KUAKOCTh TEJO,
KO3(pPHUIIMEHT TOJE3HOrO JCWCTBUS MPOCTHIX MEXAHM3MOB), CIEAYS MPEIOKEHHOU
MHCTPYKIUMU: MIPH BBIMOJIHEHUN U3MEpPEHUIN coOOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIYHCIIATH 3HAYEHUE UCKOMOU BEITMYMUHBIL;

coOmoIaTh TpaBWJIa TEXHUKH OE€30MacHOCTH TIpu  paboTe ¢ J1abopaTOpHBIM
o0opyoBaHUEM;

yKa3plBaTh MPUHLUIBl JCHCTBUS TPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JUHAMOMETP, COOOIIAIOIINECS COCY b, OapOMETp, pbluar, MOJBUKHBIN U
HEMOJIBUKHBIN OJIOK, HAKIIOHHAS TJIOCKOCTb;

XapakTepu30BaTh MPUHLUIBl JACHCTBUS H3YYEHHBIX TNPHOOPOB M TEXHHUUECKUX
YCTPOMCTB C OMOPOH Ha WX ONHCAaHUS (B TOM YHWCIE: MOALIUITHUKH, YCTPOHCTBO
BOJIOTIPOBO/IA, THUJPABIMYECKUN IPECC, MAHOMETP, BBICOTOMEp, IMOPIIHEBOM HAcocC,
apeoMeTp), UCMONb3ys 3HaHMUA O CBOMCTBAaX (PU3MUECKUX SBICHUN W HEOOXOAUMBIE
¢buznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOIUTH TMPUMEPHl (HAXOMUTh HWHPOPMAIUIO O TMpHUMEpax) MPAKTHIECKOTO
UCTIOJIb30BaHUSl (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM MKHU3HH Uil OOECledYeHus
0e30macHOCTH TPHU OOpalleHuH C NpUOOpaMH W TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHHsI 3/I0pOBbSI M COOJIOJEHUS HOPM SKOJIOTUYECKOTO TIOBEJCHUSA B
OKpYKalollleil cpee;

OCYILECTBIISATh OTOOp HMCTOYHHUKOB HH(pOpManuu B HHTepHETE B COOTBETCTBHH C
3a/laHHBIM TIOUCKOBBIM 3aIIpOCOM, HA OCHOBE UMEIOINXCS 3HAHUN U MYyTEM CPaBHEHMUS
Pa3IUYHBIX UICTOYHUKOB BBIIEIATH HH(OPMALINIO, KOTOPAsl SBJSETCS MPOTUBOPEUNBOM
WA MOET OBITh HEJOCTOBEPHOIA;

UCIIOJIb30BaTh MPU BHIMOJHEHUH Y4eOHBIX 3a/laHUil HAYyYHO-TIOMYJISPHYIO JINTEPATypy
bu3nyecKoro cojaep)KaHus, CIpPaBOYHbIE MaTepuaibl, pecypchl cetu HWHTepHer,
BJIAJETh MpPHUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHGOpMAIMH U3
OJIHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MHCbMEHHBIE U yCTHBIE COOOLICHHS HAa OCHOBE 2—3
MCTOYHUKOB MHPOpMAIUN (PU3NYECKOTO COAEP)KaHUsI, B TOM YHCIIe MyOIUYHO JeNaTh
KpaTKhe COOOIIEHHUs O Pe3ysbTaTax MPOEKTOB WM YU€OHBIX MCCIEI0BAHUMN, IPU 3TOM
TPaMOTHO HCIIOJb30BaTh M3YYCHHBIM TOHSATHHHBIA amnmapar Kypca (HU3HKH,
COIPOBOXKAATh BBICTYIIJIEHUE NPE3EHTALIMEN;

IPU BBIIIOJIHEHUU y4EOHBIX MPOEKTOB M HCCIEAOBAHUN pacnpenensiTh 00I3aHHOCTH B
rpYyIIIE B COOTBETCTBUM C MOCTABJICHHBIMHU 33Ja4aMH, CIECIUTh 3a BBIIIOJHEHUEM IIJIaHA
JeMCTBUHM, aJeKBaTHO OIICHMBATh COOCTBEHHBIH BKJIAJ B JESATEIBHOCTH TPYIIIBI,
BBICTPAMBAaTh KOMMYHUKAaTUBHOE B3aMMOJICHCTBHUE, YUUTHIBASI MHEHUE OKPYKAOIIKX.

K xonmy oOydenus B 8 kJjacce mpeniMeTHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHUM

UCIIOJIB30BATh IMOHATHUSA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE ABUKCHUE aTOMOB U
MOJIEKYJI, arperatHbleé COCTOSIHMS BEIeCTBa, KpPHUCTANIMYEeCKUe U amopdHble Tena,
HACBILICHHBIA ¥ HEHACBILICHHBIN 11ap, BJIAXXHOCTh BO31yXa, TEMIIEPATypa, BHYTPEHHAA
DHEPIHUs, TEILUIOBOM JBUIATEllb, HIEMEHTAPHBIN IEKTPUUYECKUN 3apsll, HIEKTPUIECKOE



1oJie, TPOBOJHUKH U JAUDIEKTPUKH, MOCTOSHHBIM 3IEKTPUYECKUN TOK, MarHUTHOE
1oJIe;

pasznuuath SBJIEHUSA (TEIUIOBOE pACIIMpPEHUE M CXKaTue, TeIionepeaaya, TEeIIoBOe
paBHOBECHE, CMAuYMBAHUE, KalNWULSIPHBIE SIBIICHUs, WCIApeHue, KOHIEHCAlus,
JIaBJICHUE, KpUCTAJUTH3aLUs (oTBepIeBaHuUe), KHUIICHUE, TerJionepeaaya
(TemIoNnpOBOJHOCTh, KOHBEKIUS, W3JIyUY€HHUE), DJIEKTPU3ALHUs Tell, B3auMOJIEHCTBUE
3apsiioB, ACHCTBUS AJIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMbIKaHHUE, B3aUMOJICHCTBHE
MarHuTOB, ACHCTBME MArHUTHOIO IOJS Ha MPOBOJHHMK C TOKOM, 3JEKTPOMAarHUTHAs
WHIYKIUA) 1O OINHUCAHUIO MX XapaKTEepPHBIX CBONCTB W HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3MUECKUX SBICHUN B OKPYKAIOIIEM MHpPE, B
TOM 4Yucie (U3MYECKHe SBICHUS B TPHUPOJE: MOBEPXHOCTHOE HATSHKEHUE W
KalWUIIpHBIE SBJICHHUS B NPHUPOAE, KPUCTAUIBI B mpupone, uzinydeHue ConHia,
3aMep3aHue BOJIOEMOB, MOpPCKHE OpHu3bI, 00pa3oBaHWE pPOCH, TyMaHa, WHEs, CHera,
JNEKTpUYECKUE SBJIEHUS B aTMocdepe, dIIEKTPUYECTBO JKHUBBIX OpPraHU3MOB,
MarHUTHOE Moje 3eMid, Apeid TOT0COB, POJIb MAarHUTHOTO TOJS IS KU3HH Ha
3emJie, ONSIPHOE CHUSHME, MPU ATOM MEPEBOAUTH MPAKTUYECKYIO 33[ady B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOMCTBA (TIPpU3HAKHM ) (PU3NIECKUX SBIICHUM;

ONKCHIBATh U3yYCHHbIE CBOMCTBA Tel U (U3UYECKUE SIBJICHUSA, UCTIONb3Yys (hU3HUECKUe
BEJIMUYMHBI (TeMIepaTypa, BHYTPEHHSISI SHEPrus, KOJIWYECTBO TEIUIOTHI, YAeNIbHas
TEIJIOEMKOCTh  BELIECTBA, YJAelbHAs TEIUIOTAa IUIABJICHMs, YAelbHAas TeioTa
napooOpa3oBaHus, yJelabHas TEIUIOTAa CTOPAaHMS TOIUIMBA, KO3(PQOHUIIMEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIIMHBI, OTHOCHUTENIbHAS BIJIAXKHOCTb BO31yXa, 3JEKTPUYECKHI
3apAl, Cuila TOKA, OJIIEKTPUYECKOE HaNpsHKEHHE, CONPOTHBIEHUE IPOBOJHUKA,
yIIeTbHOE COMPOTUBIIEHUE BEIIECTBA, pad0Ta U MOITHOCTH JIEKTPUUECKOTO TOKA), IIPH
ONMCAHWU TMPABWIBHO TPAKTOBaTh (DU3MUECKHI CMBICI HCIOJb3YyEeMbIX BEJIUYMH,
0003HaYCHHS] ¥ €AVHHIBI (DU3UYECKUX BEIUYHH, HAXOIUTh (DOPMYITBI, CBS3BIBAIOIINE
JaHHYI0 (U3UYECKYI0 BEJIWYUHY C JPYTMMU BeJIWYMHAMH, CTPOUTH Tpaduku
M3YYCHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBA Tes, (PU3MYECKUE SBICHUS W IPOLECCHl, HCIONb3Ys
OCHOBHBIE€ TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOM TEOpUHM CTPOEHUsS BEIECTBA,
NPUHIUI CYNEPIO3UIMU ToJied (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpPaHEHUS
3apsiga, 3akoH OMa 11 ydacTka menu, 3akoH Jxoyns—JIeHma, 3akoH cOXpaHEHUs
DHEpPruM, MPHU 3TOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA W 3alHCHIBATH €r0
MaTeMaTU4YeCKOe BBIPAKEHUE;

OO0BSCHATh (PU3MUECKHE MPOIECCHl W CBOMCTBA TEN, B TOM YHUCIE U B KOHTEKCTE
cUTyarum MPaKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISATD
NPUYUHHOCIEACTBEHHBIE CBS3M, CTPOUTH OOBSICHEHHWE M3 1—2 JIOTMYECKUX MIaroB ¢
oropoif Ha 1-2 U3y4eHHBIX CBOMCTBA (PM3NYECKUX SBICHUHN, (PU3UUIECKUX 3aKOHOB WU
3aKOHOMEPHOCTE;

pemiate pacdy€THble 3amaud B 2-3 JACWCTBUS, WCMONB3YS 3aKOHBI U (HOPMYIIBI,
CBs3bIBaONIME (DU3MYECKHEe BEIMYUHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3aa4d
3aMMChIBaTh KPATKOE YCJIOBME, BBISBIIATH HEJOCTATOK JIAHHBIX JUISl PELICHUS 3aJadH,
BBIOMpATh 3aKOHBI U ()OPMYIIbI, HEOOXOAUMBIE IJIs €€ PEIICHHUS, POBOJUTH PACUETHI U
CpPaBHMBATh MOJTYYEHHOE 3HaUeHHE (PU3NUECKON BEIMYUHBI C U3BECTHBIMU JaHHBIMU;
pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIIUTh TPU TOMOIIH (HUIHUECKUX
METO/IOB,  MCIOJIb3ysd  ONHCAaHUE  HUCCIEAOBAHMS,  BBIACNATH  MPOBEPSIEMOE
IIPEANOJIOKEHNE, OLEHUBATh IPaBUIBHOCTh NOpSAJKA MPOBEICHUS HCCIEIOBAaHHUS,
JienaTh BbIBOJIBI;



MPOBOJIMTH OMBITHI TIO HAOIIOJCHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX CBOWCTB
Ten (KamwuIspHbIE SIBIEHUS, 3aBUCHUMOCTh JaBJIEHHS BO3JIyXa OT €ero o0béma,
TEeMIIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUSL U HATPEBAHUS IPU U3TYUYEHHUH OT LIBETa
u3Nyyarouieil  (morsiomaroniei) MOBEPXHOCTH, CKOPOCTb HCHApEHUs BOJABI  OT
TEMIIEpaTypbl O KUAKOCTH M IUIOMIaAM €€ TMOBEPXHOCTHU, »JJIEKTpU3alUs Tel U
B3aMMOJICICTBHE AIIEKTPUUYECKUX 3apsiioB, B3aUMOJEHCTBUE MOCTOSHHBIX MAarHUTOB,
BU3YaIH3aIisl MArHUTHBIX TOJIEH TOCTOSHHBIX MAarHUTOB, JCHCTBHS MATHATHOTO TOJIS
Ha TIPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuWTa, CBOWCTBA JIJIEKTPOJBHUIaTElNs
MOCTOSTHHOTO TOKA): (hOpMyNnHpOBaTh MPOBEpPsSEMbIE MPEINONIOKEHUS, COOUpPATh
YCTAaHOBKY M3 TPEUIOKEHHOTO0 O0OpyNOBaHUS, ONUCBHIBATH XOJ ONbITA H
(dbopMyITHUpPOBaTH BHIBOIBI;

BBITMOJHATH MPSMbIE U3MEPEHUS] TeMIlepaTypbl, OTHOCUTEIbHOW BIAQXXHOCTH BO3/yXa,
CWJIBI TOKA, HANpsDKEHUS C MCIOJIb30BAaHHUEM AaHaJOrOBBIX MPUOOPOB U JaTUYUKOB
¢u3nUecKuX BEJIMYUH, CPAaBHUBATh pe3yJbTaThl H3MEPEHUH ¢ Y4ETOM 3alaHHOMN
a0COJIFOTHOM TOTPEITHOCTH;

MPOBOJIMTH MCCIICIOBAHUE 3aBUCHMOCTH OJHOW (PM3MUECKON BEIMYMHBI OT APYrou ¢
UCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCHUMOCTb CONPOTUBIEHUS MPOBOJHUKA OT
€ro JUIMHBI, TUIOIIAIU MOMEPEYHOI0 CEYeHHsI M YJENbHOIO COMPOTHBIICHUS BEIIECTBA
MPOBOJIHUKA, CHJIBI TOKA, UJIYIIETO Yepe3 MPOBOJHUK, OT HAMPSIKEHHS HA TPOBOJIHUKE,
HCCJIEJOBAaHKUE IOCJIEI0OBATEIbBHOIO U MapajljIeIbHOTO COEIWHEHUH MPOBOJAHUKOB):
IUTAHUPOBATh UCCIIEIOBaHNE, COOMPATh YCTAHOBKY M BBHITIOJIHATH M3MEPEHUs, CIEAys
PeJIOKEHHOMY IIaHy, (PUKCHUPOBATh PE3yNbTaThl MOTYYEHHON 3aBUCHUMOCTH B BHJIE
TabIuUIl ¥ TpadUKOB, IeTaTh BHIBOIBI IO PE3yIbTaTaM HCCIICIOBAHUS;

POBOJUTH KOCBEHHBbIE H3MepeHus (U3MUECKUX BEIWYUH (yIelabHas TerI0€éMKOCTh
BEIIECTBa, CONPOTUBJICHUE MPOBOJHUKA, pab0Ta U MOUIHOCTH AJIEKTPUUYECKOTO TOKA):
IUTAHUPOBATh W3MEPEHHS, COOMpaTh OKCIEPUMEHTAIBHYID YCTaHOBKY, CIEAys
PeJI0KEHHOW HHCTPYKIMHU, U BBIYUCIISATH 3HaYCHHE BETUUYHUHBI;

coOyoaTh TpaBWJa TEXHUKH O€30MacHOCTH TMpH paboTe ¢ J1abopaToOpHBIM
o0opynoBaHueM;

XapaKTepu30BaTh MPUHLHUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOpON Ha WX ONHMCAHMS (B TOM YMCJIE: CHCTEMa OTOIUICHHUS JOMOB,
TUTPOMETpP, TapoBas TypOWHA, aMIepMeTp, BOJBTMETP, CUETUHK DICKTPUUYECKOU
SHEPTuH, OJJIEKTPOOCBETUTENbHBIE MPHUOOPHI, HArpeBaTeNIbHBIE AJIEKTPONPUOOPHI
(mpuMepbl), SIEKTPUYECKHE TMPEJOXPAHUTENH, SIEKTPOMArHUT, 3JIEKTPOJBUTATEIH
MOCTOSTHHOTO TOKa), HCIIOJIb3ysd 3HAHHUS O CBOWCTBAaX (HU3UYECKUX SIBICHUN U
HeoOXouMBbIe (PU3MUECKHUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IMPOCTblE TEXHUYECKHUE YCTPONCTBA U HU3MEPHUTENbHbIE MPUOOPHI MO
CXeMaM M CXEMaTUYHBbIM PUCYHKaM (3KUIKOCTHBIA TEPMOMETp, TEPMOC, ICUXPOMETD,
TUTPOMETp, JIBUTATENb BHYTPEHHETO CrOpPaHUsl, 3JIEKTPOCKOIN, PEOCTAT), COCTABIATH
CXEMBbI 3JIEKTPUUECKHX IIeTel ¢ MOocael0BaTeIbHBIM U MapalljieIbHbIM COEAMHEHUEM
AJIEMEHTOB, pa3inyas yCIOBHBIE 0003HAYEHUS SJIEMEHTOB ICKTPUUECKUX IIETICH;
NPUBOAWTh TPHUMEPH (HAaXOauTh HWHGOOpPMAIMIO O TpUMEpax) MPaKTHIECKOTO
UCTIONIb30BaHUsl (DM3MUYECKUX 3HAHUM B TOBCEAHEBHOW KU3HU s OOeCTedeHUs
0e30macHOCTH TPHU OOpalleHUuH C NPpUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHUsI 370pPOBbsi M COONIOACHHUS HOPM DKOJOTHYECKOTOo TOBEIEHUS B
OKpYKaroILEH Cpee;

OCYIIECTBIISATh MOUCK HHGopManuu (Qusndeckoro coaepxkanusi B VHTepHere, Ha
OCHOBE HMEIOMIMXCS 3HAHUN WU TYyTEM CpaBHEHUS JOMOJHUTEIbHBIX HCTOYHUKOB
BBIIETATh MHGOpPMAIUIO, KOTOpas SBJSETCS MPOTHUBOPEUYMBONM WM MOXET OBITh
HEJIOCTOBEPHOM;



UCIIOJIb30BaTh MPHU BBHIOJHEHUN y4eOHBIX 33/1aHUIl HayYHO-TIOMYJSPHYIO JIUTEpaTypy
¢u3myeckoro coaep)kaHUs, CIPaBOYHBIE MaTepHaibl, pecypchl cetn MHTepher,
BJIAJETh MpUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHGOpMAIMH U3
OJIHOI 3HAKOBOW CHCTEMBI B JPYTYIO;

co3/aBaTh COOCTBEHHbIE NUCHMEHHBIE M KpaTKHE YCTHBIE COOOLIEHHs, 0000Imas
UHPOPMALIMIO U3 HECKOJBKUX HMCTOYHHMKOB (DU3MYECKOTO COJEpKaHUs, B TOM UHCIIE
NyOJIMYHO  TPEACTABIATH  PE3yNbTaThl  MPOEKTHOW  WJIM  MCCIIE0BATENHCKON
JeSITeIbHOCTH, MPH 3TOM TPAMOTHO HCIIOJIBb30BaTh W3YUYEHHBIH MOHATUHHBIN ammapar
Kypca (U3UKH, CONTPOBOXKIATH BEICTYILICHNE NTPE3CHTALINEH;

OpU BBINOJHEHUHM Y4YeOHBIX TPOEKTOB M UCCIENOBAaHMNA (PU3NYECKUX IPOIECCOB
pacmpenenatbs 005S3aHHOCTH B TPYIIE B COOTBETCTBUH C TOCTABICHHBIMH 3aJadyaMH,
CIIEITh 3a BBHINOJHEHWEM IIIaHA JEHCTBHUM M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHUBATh  COOCTBEHHBIM BKJIaJ B  JIEATENBHOCTh  TPYNINBI, BHICTPaMBAaTh
KOMMYHUKAaTHBHOE B3aUMO/ICHCTBUE, IPOSIBIISS TOTOBHOCTh pa3peIiaTh KOH(IUKTHIL.

K xonmy oOydenuss B 9 kJjacce npeiMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCS YMEHUM:

UCTOJIb30BaTh TIOHATHS: CHUCTeMa OTcY€Ta, MarepuajbHas TOYKa, TPACKTOPHUS,
OTHOCHUTEJIbHOCTh MEXaHHUYECKOTo IBMKEHUs, nedopmanus (ynpyras, IiacTHIecKas),
TpeHHE, LEHTPOCTPEMUTENbHOE YCKOPEHHE, HEBECOMOCTh W MEPerpy3KH, LEHTP
TSOKECTH, a0CONMIOTHO TBEPIOE TEJO, LEHTP TSKECTH TBEPAOrO Tejia, paBHOBECHE,
MeXaHW4YecKhe KoyiebaHusi U  BOJIHBI, 3BYK, UH(QpPa3ByK ¥  YJIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKajla 3JEKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTb U
JAIbHO30PKOCTh, CIEKTPbl HCIyCKaHUs M TOIJOUIeHHs, anbda, Oera- U ramma-
U3JTY4EHUs1, U30TOIIbI, SiZepHAast SHEPreTUKa;

pasznuyath SBJICHHUS (paBHOMEPHOE M HEPaBHOMEPHOE NPSIMOJIMHEHHOE BHXKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE TBUKEHHE, CBOOOHOE Ma/IeHUe Tell, paBHOMEPHOE
JBIDKEHHE 10 OKPY)KHOCTH, B3aMMOJEHCTBHE Tell, pPEAaKTHBHOE JBI)KEHUE,
KoJjiebaTenbHOe JBMIKEHUE (3aTyXarolllhe W BBIHYXICHHBIC KoJieOaHUs), PE30HAHC,
BOJHOBOE JIBIDKEHHE, OTpaK€HHE 3ByKa, MPSMOJIMHEWHOE paclpoCTpaHEHHE,
OTpakeHHE U MPEJIOMIIEHHE CBETA, MOJHOE BHYTPEHHEE OTPAKEHHUE CBETa, PA3I0KEHHE
0enoro cBera B CIHEKTP M CIIOKEHHE CIIEKTPAJbHBIX I[BETOB, IUCIEPCHS CBETa,
€CTECTBEHHAsl PaJUOaKTUBHOCTh, BOZHHKHOBEHHE JMHEHYAaTOro CHEeKTpa H3JIy4eHHs)
[0 OMHMCAHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, AEMOHCTPHPYIOLINX
JTaHHOe (GU3UYECKOE SBIICHHE;

pacro3HaBaTh MPOSIBIIEHHE U3yYSHHBIX (PU3MUECKUX SBICHUM B OKpY’KaroleM Mupe (B
TOM uHclie (U3HUECKUEe SBIICHUS B MPUPOJIE: MPHIUBEI U OTIIUBHI, JBIKEHUE TJIAHET
CoHeYHOM cUCTEeMBI, PEaKTUBHOE JIBUYKEHHUE JKUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
KUBOTHBIMHU, 3€MJICTPSICEHUE, CEHCMHMYECKHe BOJIHBI, I[yHaMH, 3XO, IIBETa TeT,
ONTUYECKHWE  SBJIEHUS B  TMpHUpoAe, OHOJOTrMYecKoe JEeHCTBUE  BUIMUMOTO,
yAbTPa(UOIETOBOTO U PEHTICHOBCKOTO W3JIY4YEeHUH, €CTECTBEHHBIN paJuOaKTUBHBIN
¢doH, KOCMHYECKHE JIy4H, PpaJUOAKTHUBHOE W3IYYeHHE MPUPOIHBIX MHHEPAJIOB,
JieiicTBUE palMOAKTUBHBIX M3JIyYeHHI Ha OPraHU3M YeJIOBEeKa), IIPU 3TOM IEPEBOIAUTH
MPaKTUYECKYIO0 3a/ladyy B y4eOHYIO, BBIACIATH CYIIECTBEHHBIE CBOWCTBa (IIPU3HAKH)
(bu3nUeCKuX SBICHHIA;

ONKCHIBATh U3yYCHHBIE CBOMCTBA Tel U (U3UYECKUE SIBJICHUSA, UCTIONb3Yys (pU3HUECKUe
BEJIMYMHBI (CPEeIHSsSE U MTHOBEHHAs CKOPOCTh Tejla MPU HEPaBHOMEPHOM JBHKEHHH,
YCKOpEHHUE, MepeMelleHne, MyTh, YrioBas CKOpOCTb, CHJa TPEHHUsS, CHUJIa YIPYTOCTH,
CHJIa TSKECTH, YCKOpPEHHE CBOOOJTHOTO MaJeHHs, BEC Tesla, UMIYJIbC Teja, UMITYJIbC
CHJIBI, MEXaHUYecKasi padoTa M MOIIHOCTh, MOTEHIIMAIbHAS SHEPTUs Tela, MOJHATOrO
HaJl IOBEPXHOCTHIO 3€MJIM, MOTEHI[HAIbHAS SHEPTUSI CKATOM MPYKUHBI, KHHETUYECKas



PHEprus, TOJHAasg MEXaHWYecKas HSHEeprus, MEepuoJl W 4YacToTa KoieOaHu#, IUIMHA
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTAa TOHA, CKOPOCTb CBETa, IMOKA3aTeNlb MPEIOMIICHHUS
Cpefbl), TIPH ONHCAHUM TPABWIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIOIB3YEMbIX
BEJIMYMH, OOO3HAYEeHUs M EIUHULBl (PU3MUECKUX BEJIMYMH, HAXOAUTh (HOPMYIIBL,
CBSI3BIBAIOIME JAHHYIO (U3WYECKYI0 BEIMYUHY C OPYTMMH BEIMYUHAMHU, CTPOMTH
rpadMKy U3y4EHHBIX 3aBUCUMOCTEN (PU3HYECKUX BEIUYHH;

XapakTepu30BaTh CBOMCTBA Tel, (PU3UUECKUE SIBICHUS M MPOLECCHI, UCIONb3Ys 3aKOH
COXPaHEHMs PHEPruM, 3aKOH BCEMUPHOIO TATOTEHHUs, NMPUHLUN CYNEpHO3ULMU CUI,
IPUHIUI OTHOCUTENBHOCTHU [ anuiest, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHHS UMITYJIbCa,
3aKOHBl OTPAKE€HWsI M MPEJIOMIIEHUS CBETa, 3aKOHbl COXPAaHEHMs 3apsoBOro U
MaccoBOrO0 4YHCENI TpU SIACPHBIX peakusX, 0OpU ITOM JaBaTh CIOBECHYIO
(OopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHUECKOE BBIPAKEHUE;

OOBSICHATh (PU3MYECKHE TMPOLECCHl M CBOWCTBA TeNl, B TOM YHCIE M B KOHTEKCTE
CUTyallud  NPAaKTUKOOPHMEHTHUPOBAHHOTO  XapakTepa:  BBIABIATH  HNPUYHHHO-
CJICICTBEHHBIE CBSI3HM, CTPOUTH OOBSICHEHHE M3 2—3 JIOTUYECKHX IIIaroB ¢ ONMOpPOi Ha 2—
3 u3ydeHHBIX CBOMCTBa (U3NYECKUX SIBICHUH, (U3NYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTE;

pemaTh pacuéTHbIe 3a1a4M (ONMUPAIOLIUECS HAa CHCTEMY U3 2—3 ypaBHEHMIA), UCTIONb3YS
3aKOHBI U (OPMYIIBI, CBSI3bIBAIOIIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHAJIN3a
yCIOBHS 3a/laud 3alUChlBaTh KpaTKOE YCIOBHE, BBIABIATH HENOCTAIOIINE WIH
U30BITOYHBIE JTaHHBIE, BHIOMPATh 3aKOHBI U (POPMYIbI, HEOOXOAMMBIE Ul PELICHUS,
OPOBOJUTH PACYETl U  OLIEHMBATh PEATUCTUYHOCTb IOJYYEHHOTO 3HAa4YeHUs
bU3HYECKON BETUYNHBL;

pacrno3HaBaTb HpPOOJEMbI, KOTOPbIE MOXHO pEIIUTb HPU TMOMOLIM (PU3UUECKUX
METOOB,  MCIOJb3ysl  OMNMCAHUE  HCCIENOBAaHUS,  BBIAEHATH  IPOBEpsAEMOE
NPENONI0KEeHNE, OICHUBATh IMPABMIIBHOCTh MOpPsJIKA IPOBEACHUS HCCIEIOBAHUA,
JieNIaTh BBIBOJIbI, HHTEPIIPETUPOBATh PE3yJIbTaThl HAOIIOICHUH U OIBITOB;

IPOBOJIUTH OMBITHI MO0 HAOMIOJCHUIO (PU3MUECKUX SBICHUHA WM (PU3MUECKUX CBOMCTB
Tel (M3y4eHue BTOpOro 3akoHa HprOTOHa, 3aKOHA COXpaHEHMs SHEPIUHU, 3aBUCUMOCTh
nepuojia KojaebaHui NpyKMHHOTO MasTHUKA OT Macchl Ipy3a U KECTKOCTU MPY>KUHBI U
HE3aBUCHMOCTh OT aMIUTUTYbl MAJbIX KOJeOaHHH, MPSMOIMHEHHOE paclipoCTpaHEHHE
CBETa, DPa3JIoKeHHe Oeoro cBeTa B CIEKTP, M3Y4YEHHE CBOMCTB M300pa)keHUs B
IUIOCKOM 3€pKajle M CBOMCTB H300pakeHHsl IpeaMeTa B COOHMpAloIel JIMH3E,
HaOJIIOZICHNE CIUIOUIHBIX M JIMHEWYaThIX CIEKTPOB H3JIyYEHHs): CAMOCTOSTENIBHO
coOMpaTh YCTAaHOBKY U3 HU30BITOUHOTO Habopa 000PYAOBaHUS, OMUCHIBATH X0 ObITA U
€ro pe3yJbTaThl, OPMYIUPOBATH BBIBOIbI;

IPOBOIUTH TPU HEOOXOAMMOCTH CEPHIO HPSAMBIX HM3MEPEHMH, OMpeAessisi CpeaHee
3HaYeHHE H3MepseMol BeNWYMHBI ((POKYCHOE pacCTOsSHUE COOMparoUmie JHMH3HI),
000CHOBBIBATH BBIOOP Crioco0a U3MepeHus (M3MEPUTENHHOTO pubopa);

IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKHX BEJIMYMH C HCIOJIH30BAHUEM
OpSAMBIX M3MEpPEHHH (3aBUCUMOCTh IYTH OT BPEMEHHM IPH PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HadaJgbHOM CKOpOCTH, IlepHoja KojeOaHMM MaTeMaTHYecKoro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIJla OTPAXEHUs CBETa OT yria MaJeHus U
yIiia NpesoMIICHHs OT yIJla MajeHus): IUIaHUPOBaTh MCCIEJOBAHUE, CAMOCTOSTENBHO
coOMpaTh YCTaHOBKY, (DUKCHUPOBATh pE3yAbTaThl IOJYYEHHOW 3aBUCHUMOCTHU
(Gu3nuecKkux BEIMUYUH B BHJE TAOMUI U rpadUKOB, JeIaTh BBIBOABI 110 pe3yIbTaTaM
UCCIIEIOBaHMS,

IPOBOJUTh KOCBEHHBIE H3MEpPEHUs (QU3NYECKUX BEJIWYMH (CpeiHsAs CKOpOCTh U
YCKOpEHHUE Teja MPU PAaBHOYCKOPEHHOM JIBUKEHHMH, YCKOPEHHE CBOOOJHOIO Ia/ieHus,
KECTKOCTDh TPYKUHBI, KOOPPHUIMEHT TPEHHUs] CKOJIbKEHUs, MeXaHHuecKas padora u



MOIIIHOCTh, YacTOTa M TEepUoa KoJIeOaHWW MaTEeMaTHUYeCKOTO U MPYKHHHOTO
MasTHUKOB, ONTHYECKas CHUJa COOMpAONIe JHMH3bI, pPaJdOAKTUBHBIA (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY W BBIIOJHSTH
U3MEpEHUs, Cleaysl MPeUI0KEHHON HMHCTPYKIMH, BBIYUCISATh 3HAUEHHE BEIUYUHBI U
aHANTM3UPOBaTh TIOJyYEHHBIE pE3yNbTaThl C Y4YE€TOM 3aJaHHOHW MOTPEIIHOCTH
WM3MEpEHHI;

coOyoaTh TpaBWJa TEXHUKH O€30MacHOCTH TMpH paboTe ¢ J1abopaToOpHBIM
obopyoBaHUEM;

pa3nu4aTh OCHOBHBIC TPU3HAKU HM3YYCHHBIX (DU3MUECKHX MOJeNel: MaTepuaibHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOUYEYHBI HMCTOYHMK CBETa, JIyd, TOHKas JIMH3a,
IUTaHEeTapHasi MOZIeNIb aTOMa, HYKJIOHHAsI MOJIeJIb AaTOMHOTO Spa;

XapaKTepu30BaTh MPUHIUIBI JIEHCTBUS W3YYCHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPON HA UX OMHCAHUs (B TOM YHCIE: CIUIOMETP, JATYUKH MOJIOKEHUS,
pacCTOSIHUA U YCKOPEHHUsI, paKkeTa, 9X0JI0T, OYKH, IEPUCKOII, oToanmnapaT, ONTHIECKHE
CBETOBOJIbI, CIIEKTPOCKOI, JIO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHHUS O
CBOMCTBax (YU3UYECKUX SABJICHUN U HEOOX0MUMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;
HCIIOJIb30BAaTh CXEMbl U CXEMATHUYHBIC PUCYHKH U3YYCHHBIX TEXHUYECKHX YCTPOUCTB,
U3MEPUTENBHBIX TMPUOOPOB U TEXHOJOTHUECKUX MPOIECCOB IMPH PEIICHHH y4eOHO-
MPAKTUYECKHUX 3a/1ay, ONTUYECKUE CXEMBI JIJISl MMOCTPOCHUSI M300paKEHUH B MIJIOCKOM
3epKalie ¥ coOuparonieit TmH3e;

NPUBOAWTH TPHUMEPHl (HAaXOAuTh HWHGOOpPMAIMIO O TMpUMEpax) MPaKTUIECKOrO
UCIIONIb30BaHUsl (M3MYECKUX 3HAHUI B TOBCEAHEBHOW KHU3HU s oOecredeHus
0€30MaCHOCTH MpH OOpaIleHud ¢ OpubopaMH M TEXHUYECKHMMHU YCTPOHCTBAMH,
COXpaHEHUsI 370pPOBbsi M COONIOACHHUS HOPM DSKOJOTHYECKOTOo TOBEIEHUS B
OKpYXKaroILEeH Cpese;

OCYIIECTBIIAATh TMOUCK uHbopManuu Qu3ndeckoro cojepxkanus B VIHTepHeTe,
CaMOCTOSITENIbHO (OPMYIIHpPYs] TOUCKOBBIM 3alpoc, HAXOIUTh IIYTH OIpPEIEICHUS
JIOCTOBEPHOCTH TIOJY4Y€HHOW MH(GOpMAIlMM HAa OCHOBE HWMEIOIIMXCS 3HAHUA W
JOTIOTHUTEIbHBIX HCTOYHHUKOB;

UCIIOJIb30BaTh MIPH BBITIOJHEHUH YYEOHBIX 3a/IaHUil HAyYHO-TIOMYJSIPHYIO JIUTEPATYPy
(GU3MUecKOro cojaep)kaHus, CIpaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJa/eTh MpUEMaMM KOHCIEKTUPOBAHMS TEKCTa, IpeoOpazoBaHus HHGOpMALUU U3
OJIHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO371aBaTh COOCTBEHHBIE MMMCHMEHHBIC U YCTHBIE COOOIIECHMS HAa OCHOBE MH(MOPMAIHI
U3 HECKOJBKHUX HMCTOUYHUKOB (PU3UUECKOTO COAEp)KaHUs, IYOJUYHO TPEACTaBIAThH
pe3yNnbTaThl MPOEKTHON MM MCCIEA0BATENbCKON AESITENbHOCTH, PU 3TOM TPaAaMOTHO
UCITIOJIb30BAaTh HM3YYCHHBIM TMOHATUHHBIA amnmapar W3ydaeMoro paszena (U3uKH U
COMPOBOXAATh BBICTYIUICHHE Ipe3eHTalueld Cc y4y€ToM OCOOEHHOCTEH aynuTopuu
CBEPCTHHKOB.



TEMATHYECKOE INIAHUPOBAHHUE

7 KUIACC
DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3ie/ioB U TeM Koqi1ecTBo (uudgposrbie)
n/n NMPOorpamMmmbl oOpa3oBaTe/ibHbIE
4acoB
pecypchl
Pa3nes 1.®Pu3uka u e€ poJib B NO3HAHMHU OKPYKal0IIero Mupa
1.1 ®du3zuka - HayKa 0 IpUpoje 2 bubmmorexa HOK
' K pHpoA https://m.edsoo.ru/7f416194
but6mmoreka [IOK
1.2 DH3HHCCKHE BEIHHHI 2 https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHay4HBIN METO/ MMO3HAHUS 2 bubmmorexa HOK
' i A https://m.edsoo.ru/7f416194
Hroro no pazneny 6

Paznen 2.1lepBoHayajibHbIe CBEJICHUSI O CTPOEHUM BellleCTBA

21 C 1 bubmoreka [{OK
’ TpocHHE Betiectsa https://m.edsoo.ru/7f416194
29 JBm>xeHne 1 B3aMMOJICHCTBUE YaCTHI] ) but6mmoreka [IOK
’ BEIlECTBA https://m.edsoo.ru/7f416194
bubmunorexa LIOK
2.3 ArperaTHble COCTOSTHUSI BEIIECTBA 2 https://m.edsoo.ru/7416194
Uroro no pazneny 5
Paznen 3./IBukeHne u B3auMojaeiicTBre TeJl
bubmunorexa LIOK
3.1 Mexarmieckoe aBmxenne 3 https://m.edsoo.ru/7f416194
but6mmoreka [IOK
3.2 Muepuns, macca, niotocts 4 https://m.edsoo.ru/7f416194
bubmunorexa LIOK
3.3 Crna. Buget cun 14 https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Pa3znen 4./laBiieHne TBEPABIX TeJl, )KUAKOCTENl U ra3oB
i Zlaésneﬂne. l'ie}:;e):[aqa I[aB(J)ISHI/IH \ Bubmmotexa [OK
’ TBCPIBIMH TCAMH, JKHAKOCTAMU 1 https://m.edsoo.ru/7f416194
razamu
bubmunoreka LIOK
42 JlasneHue xukocTn > https://m.edsoo.ru/7f416194
but6mmoreka [IOK
4.3 Ammoceproe aBieHue 6 https://m.edsoo.ru/7f416194
4.4 JlelicTBue ®UIKOCTH U ra3a HA 7 bubmmoreka [JOK
) MOTPY>XEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazneny 21

Pa3nes 5.PaGora 1 MOIIHOCTB. JHeprus
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https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194

but6mmoreka [IOK

> PaGora n MomHoCTS 3 https://m.edsoo.ru/7f416194
bub6munorexa LIOK
>:2 Tpocteie MexaHn3MEI > https://m.edsoo.ru/7f416194
but6mmoreka [IOK
>3 Mexanmneckas sneprus 4 https://m.edsoo.ru/7f416194
Uroro no pazneny 12
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 63

ITPOTPAMME



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

8 KJIACC

DJIeKTPOHHbIE
HanmeHoBaHMe pa3ie/ioB U TeM Koamecrso (uudpossbie)
Ne n/m 4acoB
NPOrpaMMmblI o0pa3oBaTejbHbIE
Bcero
pecypcsl
Pasznen 1.TennoBble AiBJIeHUS
11 C . 7 bubmmoreka [JOK
) TPOCHHIE H CBOHCTBA BEIECTBA https://m.edsoo.ru/7t4181ce
bu6mmoreka [IOK
1.2 Temosbie nporeccs! 21 https://m.edsoo.ru/7f4181ce
Htoro no paszneny 28
Pa3nes 2.2yekTpryeckne 1 MATHUTHBIE SIBJICHHUS
21 DJIEKTPUYECKUE 3apsibl. 3apsiKEHHbIC 7 bubnuorexa [JOK
' TeJa U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmmoreka [JOK
2.2 I1OCTOSIHHBIN 3IIEKTPUYECKUM TOK 20 https://m.edsoo.ru/7f418 1 ce
bu6mmoreka [IOK
2.3 Maruutagie spneHus 6 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 DICKTPOMATHHTHAA HHIYKIIHA 4 https://m.edsoo.ru/7f4181ce
Uroro no pazneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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9 KJIACC

Ne i/m HanmeHoBaHMe pa3je/ioB U TeM KonuuectBo DJIEKTPOHHbIE
MPOrpamMMbl 4acoB (undposbie)
o0pa3oBaTte/ibHbIE
pecypchbl
Pa3zpen 1.Mexannueckue siBJIeHUA
11 MexaHH4eCcKOe IBUKCHUE U CIIOCOOKI €TI0 5 Bubnuoreka [IOK
ONMCaHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
1.2 Bsaumoneicteue e 10 https://m.edscl)lo.ru/7f41a4a6
1.3 3aKOHBI COXPaHEHUs 5 bubmmorexa [IOK
https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 20
Pa3znen 2.Mexannueckue KoJae0aHus U BOJIHBI
bubmmoreka [IOK
2.1 MexaHuueckue KojaeOaHust 5 https://m.c dscl)lo.ru 741446
bu6mmoreka [IOK
2.2 MexaHuyeckue BOJIHBI. 3BYK 7 https://m.e dscl)lo.ru 178412426
Hroro o pasaeny 12

Pa3jaen 3.2/ieKTPOMAarHuTHOE MOJIE M 3J1eKTPOMATHUTHBIE BOJIHbBI

31 DNIEKTPOMArHUTHOE MOJEe U 6 bubnmoreka [JOK
AJICKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 6
Pasnen 4.CBeToBbI€ sIBJIEHUS
4.1 3aKOHBI paCpOCTPAHEHHUS CBETA 5 bubmorexa LHOK
https://m.edsoo.ru/7f41a4a6
4.2 JIuH3bl 1 onTHYECcKUE TPUOOPHI 5 E;ISS:I;I/(;;.CGE(I)IOC.)I‘EN f41a4a6
4.3 Paznosxenue 6enoro cBeTa B CIEKTP 3 Eﬁﬁ/ﬁ?ﬂiﬂﬁn f41ada6
Hroro no pazneny 13
Pa3znen 5. KBaHTOBLIE IBJIEHUSA
5.1 Hcnyckanue v norjiomeHne CBeTa aToMOM 3 bubmorexa LHOK
https://m.edsoo.ru/7f41a4a6
bubnnorexka HOK
32 CTpoekue aTomHOro spa > https://m.edscl)lo.ru/7f41a4a6
bubnmoreka [JOK
>3 Flnepubie peakiui > https://m.edsc]i).ru/7f41a4a6
Uroro no pazneny 13
Pasznen 6.IloBTOpuTEILHO-0000 AU MOYJIb
6.1 [ToBTOpenue u 0000IIEHNE CONEPIKAHUS 4 bubmmoreka [JOK
' Kypca ¢pusnku 3a 7-9 ximace https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 63

ITPOTPAMME
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