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[Ipenmer pusuka
Knacc 7-9
OO1ee KOIMYECTBO YacOB 10 yueOHOMY Tutany 238

CocraBnena B cootBercTBuM ¢ denepanbHoii paboyeit mporpaMMmon
no ¢pu3MKe yuuTesnem Beiciiel kareropun [ymraeBoit Mapunoit HukonaeBHoi

YVueOHuKu:

e [Tepeimikun .M., UBanoB A.U. ®usuka, 7 kiacc / AKIIMOHEPHOE 00111ECTBO
«M3narenbctBo «IIpocBemenuey, 2023

* [leppimkun .M., BanoB A.U. ®usuka, 8 knacc / AkunonepHoe 00111eCcTBO
«M3natenbctBo «IIpocBemenney, 2023

* [leppiukun U.M., I'ytauk E.M., UBanoB A.U., IlerpoBa M.A.. ®usuka, 9
kiacc/ AkrmonepHoe oomecTBo «M3marenscTBo «IIpocBemenuey, 2023

Paccmotpena Ha 3acenannin MO (U3UKO-MaTeMaTUYECKOTO IIUKIIA
[Tporokoi Nel ot «31» aBrycra 2023 .

PykoBogutens MO I'peuymkuna O.M.




INOACHUTEJIBHASA 3AIINCKA

[IporpamMma 1o ¢u3uMKe Ha ypOBHE OCHOBHOTO 00mIero oOpa3oBaHHUS COCTaBJICHA Ha
OCHOBE MOJIOXEHUI M TpeOoBaHUN K pe3ysbTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOM
oOpasoBarenbHONM Tporpammbl, mpexacraBieHHsix B OI'OC OO0, a Takke ¢ ydérom
denepanbHOil paboueld mporpammbl BocnuTaHus W KoHuenmuu mnpenojnaBaHus y4eOHOTO
npeaMera «Pusuka.
Copepxanue  mporpaMMmbl 1o (u3MKe ~ HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH OOYYAIONIMXCSl M OpraHu3alHio H3y4deHus (u3uku Ha
JeSITeIbHOCTHON ocHOBe. B mporpamMe mo ¢u3uKe yYUTBHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmm3anuu  TpeboBaHuit PI'OC OOO Kk MIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeIMETHbIM  pe3yjbTaTaM  OOydeHHs, a  TakkKe  MEXKIpPEIMETHbIe  CBS3U
€CTECTBEHHO-HAYYHBIX YYEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O O0ILEro 00pa3oBaHMUA.
[IporpammMa 1o ¢u3MKe yCTaHABIMBAET pacHpeiesieHre yuyeOHOro MaTepualia 1o rojam
oOyueHus (o Kjaccam), IMpeajaraeT MNPUMEPHYIO IOCIEJ0BATEIbHOCTh M3yUYEHUS TEM,
OCHOBaHHYK) Ha JIOTHUKE pAa3BUTHUS NPEIMETHOIO COJACPXKAHMS M y4€T€ BO3PACTHBIX
0COOEHHOCTEHN 00yJaroIuXcsl.
[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKA3aHUS METOAMYECKONW MTOMOIIN YUUTEIIO
B CO3aHUU paboyel MPorpaMMBbI 10 y4eOHOMY MPEAMETY.
Ou3rKa SIBIAETCS CUCTEMOOOPA3YIOIIUM I €CTECTBEHHO-HAYUYHBIX YUeOHBIX MPEIMETOB,
MOCKOJIbKY (pH3MUECKUe 3aKOHBI JISKAaT B OCHOBE IMPOLIECCOB U SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonoruelt, actpoHoMueil M GU3NIEcKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHUpa, MPEeAoCTaBiseT HauOojee sCHble O00pa3lbl MPUMEHEHHs HAyYHOTO MeETOoja
MO3HAHUS, TO €CTh CIIOCO0Aa MOIYYeHUS JOCTOBEPHBIX 3HAHUI O MHpE.
OnHa W3 TIIaBHBIX 337ad (PU3MUECKOro 00pa3oBaHMs B CTPYKType oOmero oOpa3oBaHUS
COCTOUT B (POPMHUPOBAHUHM ECTECTBEHHO-HAyYHOW TIPaMOTHOCTH W HWHTEpeca K HayKe Yy
00y4aromuxcs.
Wzydyenne ¢u3uku Ha 0a30BOM YpOBHE IMIPENIOJaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAYUHYI0 TPAMOTHOCTD:
® Hay4HO OOBSCHSTH SIBICHUS;
® OLEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'0 UCCIIEI0OBAHUS;
® MHTEPNPETUPOBATh JAaHHBIE W MCIOJIb30BaThb HAYUYHBIE JOKA3aTENIbCTBA IS
MIOJTy4€HUs BHIBOJIOB.
[lenn usyueHus (U3MKUA HAa YpOBHE OCHOBHOIO OOIIET0 OOpa30BaHUS ONpPEJEIECHBI B
Konnenmuu npenoaasanus yuyebHoro npeamera «®dusuka» B 00pa3oBaTENbHBIX OPraHU3ALMIX
Poccuiickoit ®@enepanuy, peaau3yloIMX OCHOBHbIE 00I€00pa3oBaTeNbHbIe MPOTrPAMMBL,
yTBep)KAEHHON pemenneM Komernn MunncrepctBa npocsemienust Poccuniickont denepannn
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).
Henun usyvyenus ¢puzuku:
e npuoOpeTeHHe HHTepeca M CTpeMJIeHHs OOydaroluxcsi K HAay4HOMY H3yYEHHUIO
MPUPOJIbI, PA3BUTHE UX MHTEIIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

® Dpa3BUTHE TMPEJCTaBICHUH O HAyyHOM MeTOA€ TMO3HaHUs U (OPMHpPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIIECHHUS K OKPY>KAIOLIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa U3y4EeHHUs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opMupoBaHHE MPEACTABICHUNA O POJIU (PU3UKHU JUISI pA3BUTHS JIPYTHX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUH;



e Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyayuieid mnpodeccuoHaTbHON
NeSATeTLHOCTH, CBSI3aHHOM ¢ ()M3UKOH, MOATOTOBKA K JaJIbHEUIIIEMY OOYYCHHUIO B 9TOM
HaTPaBIICHUU.

JocTmwkeHnne STHX I1eneil mporpamMmbl 1o (U3MKE Ha YPOBHE OCHOBHOTO OOIEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a4a4:

e npuoOpeTeHHe 3HaHUM O JUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXAaHUYECKUX,
TEIUIOBBIX, JIEKTPUYECKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSAX;

e npuoOpeTeHHe YMEHUH ONUCBHIBATH M OOBACHATH (PU3WYECKUE SBICHUS C
MCIIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;

® OCBOCHHE METOJIOB PELICHHUS TNPOCTEHINNX pacu€THBIX 33/Ja4 C HCHOJIb30BAHUEM
buznyeckux Mozenei, TBOPUECKUX U MPAaKTUKO-OPUEHTUPOBAHHBIX 3a71a4;

® pasBUTHEC YMEHUN HAOMIOJATh MPHUPOJHBIC SBICHUS ¥  BBIIOTHATH  OIBITHI,
nabopaTtopHble pabOTHl W SKCIIEPUMEHTAJIbHBIE HCCIEIOBAaHUS C HCIIOJIBb30BAHUEM
U3MEPUTENBHBIX PHOOPOB;

e OocBOeHHE MPHUEMOB PabOTHI ¢ HMH(pOpMaIue (GU3MUECKOro COAEp’KaHUs, BKIIOYAs
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSX (U3MKH, aHaIN3 M KPUTHUECKOE
OlLICHMBaHME UH(OPMALINU;

® 3HAKOMCTBO cO cdepaMu IpodheCcCHOHATBLHON AESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3UYECKON HAYKU.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpazoBaHUs
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENIO).

[Ipennaraemslii B mporpamme mno Gu3mnke nepedeHsb J1adopaTOPHBIX pabOT U OMBITOB HOCUT
PEKOMEHIaTeNIbHBIN XapakTep, yUUTENb JelaeT BbIOOp MpOBeIeHUsl J1abOpaTOPHBIX padoOT U
OTIBITOB C YYETOM MHIUBUIYAIBHBIX OCOOCHHOCTEN 00yYaroInXCs, CIIMCKA AKCIIEPUMEHTATBHBIX
3a/laHui, peJlaraéMbIX B paMKax OCHOBHOI'O I'OCYAapCTBEHHOI0 SK3aMeHa 110 (PU3UKE.

IIpoMexyTouHas aTrTecTanys MPOXOAUT B COOTBETCTBUM C mnosioxkeHueM «llomoxkenue o
dopMax, NEpUOJAUYHOCTH M TMOPSAJKE TEKYLIEro KOHTPOJS YCHEBAEMOCTH M IPOMEXKYTOUHOM
aTTecTallud OOYYaIOLIMXCS IO OCHOBHBIM 00Ieo0pa3oBaTeNbHBIM MporpamMmmam». Dopma
MIPOMEXKYTOUHOM aTTecTallMi: UTOrOBasi KOHTPOJIbHAs paboTa.

COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Pazgen 1. ®usuka u e€ posib B MO3HAHUU OKPYKAKILEr0 MUpa.

®uznka — Hayka o mpupoze. SBneHus npuponabl. PU3NYECKUE SBICHUS: MEXAHUUYECKUE,
TEIUIOBBIE, JJIEKTPUUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOpHI.
ITorpemnocTs n3MepeHnii. MexayHapoaHasi cucTeMa €IMHHII.

Kak ¢u3uka m npyrue ectecTBeHHbIE HayKH M3y4yaroT MpHUpoAy. EcTecTBeHHO-Hay4YHBIH
METO/ TMO3HaHMA: HaOJIOJeHHE, IOCTAaHOBKA HAY4YHOTO BOIPOCA, BBIIBHKEHHE THUIIOTE3,
HKCIIEPUMEHT IO TMPOBEpKE THUMOTe3, OOBbsCHEHHEe HabmogaeMoro spieHus. OmnucaHue
(bu3NYECKUX SIBICHUN C TOMOIIBIO MOJIEIIEH.

Hemoncmpayuu.

1. MexaHnyeckue, TEIIOBbIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE SIBJICHHUS.



2. O®wuszuueckue MpuOOPHl U MPOLEAYypa MPSIMBIX U3MEPEHHI aHAJIOrOBBIM M IH(PPOBHIM
npubOpoOM.

Jlabopamopusie pabomsl u onvinol.

Omnpenenenue HEHbl JeIeHUs HIKAIbl K3MEPUTEIHLHOTO MPUOOpa.

N3MepeHne paccTosiHUM.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO TeIa.

Onpenenenue pasMepoOB MabIX TENl.

i wnN e

W3mepenne teMiiepaTypbl MpH IIOMOIIM JKUAKOCTHOIO TEPMOMETpA U JAAaT4MKa
TEMIIEpaTyphl.
6. lIpoBeneHue wuccieqoBaHUsS MO IMPOBEPKE TUIOTE3bl: AAIBHOCTh MOJETA IIAPUKA,
MYIIEHHOTO TOPU30HTAIIbHO, TeM 00JIbIle, YeM OO0JIbIIIe BHICOTA ITyCKa.

Pa3nea 2. IleppoHavyaibHbIe CBeIeHUSI O CTPOEHHMH BelllecTBA.

CrpoeHue BellecTBa: aTOMbl U MOJEKYJbl, MX pa3Mepbl. OIBITHI, J0Ka3bIBaIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxenune yactui BemiecTBa. CBS3b CKOPOCTH JBWXKEHHUS YacTUL C TEMIIEPaTypOu.
bpoyHoBckoe nBmxkeHue, auddys3us. BzanMopelicTBHE 4YaCTHI[ BEIIECTBA: MPUTSHKCHHE U
OTTAJIKUBAHUE.

ArperatHbleé COCTOSIHMSI BELIECTBA: CTPOCHHME Ta30B, JKUJIKOCTEHW U  TBEPIBIX
(kpucTamInyeckux) Ted. B3auMocBs3b MeEXIy CBOMCTBaAaMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX M MX aTOMHO-MOJIEKYJSIPHBIM cTpoeHHueM. OCOOEHHOCTH arperaTHbIX COCTOSTHUN
BOJIBL.

Hemoncmpayuu.

1. Habmonenue OpOyHOBCKOTO JBUKEHHUSI.

2. HaGmronenue nuddys3un.

3. HaOmroneHnue siBneHUN, OOBSICHSIOMIMXCS MPUTSDKEHUEM WM OTTAJIKMBAHUEM YacCTHI]

BEILECTBA.

Jlabopamopuwvie padbomot u onvimeol.

1. OueHka AMaMeTpa aToMa METOJIOM PSAJOB (C UCHOIBb30BaHUEM (oTorpaduii).

2. OnpITHI 110 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmnbIThl 1O 0OHAPYKEHUIO AEUCTBUSI CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pasnen 3. /IBu:xenne u B3auMo/ieiicTBe TeJl.

Mexannyeckoe IBMKEHHME. PaBHOMEpHOE U HepaBHOMEpHOe JBMkKEHHE. (CKOpOCTb.
CpenHsist CKOpoCTh IPY HEPABHOMEPHOM JIBHKEHUU. Pacy€r myTu U BpeMEHU JBUKEHUS.

SlBnenve wHepnuu. 3aKOH WHEpPIUHU. B3aummonelcTBHe TeNl Kak NpPUYMHA W3MEHEHUS
CKOPOCTH JIBHKEHHUS Teld. Macca kak mepa uHepTHOCcTH Tena. IlnoTHocTe BemectBa. CBs3b
IUIOTHOCTH C KOJIMUECTBOM MOJIEKYJI B €IMHUIE 00BEMa BElIeCTBa.

Cuwia Kak XapakTepucTuka B3aumojencTBus Ten. Cuna ynpyroctd M 3akoH ['yka.
W3mepeHune cuiibl ¢ MOMOLIBIO JMHAMOMETpa. SIBleHue TAroTeHus u cuia Tsbkectu. Cuna
TSOKECTH Ha Jpyrux miaHetax. Bec rtema. HeBecomocTs. CnojkeHue cuil, HallpaBJIEHHBIX IO
onHOI npsMmoii. PaBHogelicTByromas cwil. Cuna TpeHus. TpeHHue CKONbKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmroienne MexaHu4eckoro JBUKEHHs Teja.

W3mepenne CKOpOoCTH IPSIMOJIMHEWHOTO IBUKEHHUS.
Habmronenue siBJIeHMS] HHEPITUH.

Habmionenne n3MeHeHus: CKOPOCTH MPH B3aUMOJIEHCTBHH Tell.
CpaBHeHue Macc Mo B3auMOJIEHCTBUIO TEl.

oukwnNRE

CrnosxeHue cuil, HalpaBJIeHHBIX 110 OJJHON MPSIMOM.



Jlabopamopusie pabomsl u onvinol.

1. OmpeneneHue CKOPOCTH PABHOMEPHOIO JBMXKEHHUsS (LIapHKa B KUAKOCTH, MOJEIU
AIIEKTPUUYECKOTO aBTOMOOWMIIS U TaK Jiajee).

2. OmpezneneHue cpeaHell CKOPOCTH CKOJBbXEHHUS Opycka WIM IIapuKa [0 HAKJIOHHON
IIJIOCKOCTH.

3. OmnpexaeneHue MIOTHOCTH TBEPAOIO TeENA.

4. OnbIThl, AEMOHCTPHUPYIOILINE 3aBHCUMOCTh pacTsDKeHHs (aedopMaruu) npy>KUHBI OT
IIPUIIOKEHHOMN CUJIBI.

5. OneIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBXKEHHUS OT Beca Tela U
XapakTepa CONPUKACAIOIIUXCS TOBEPXHOCTEM.

Pasnen 4. /laBiienue TBEpPABIX TeJl, :KUAKOCTEH U ra3o0B.

Hasnenne. CriocoObl yMEHbIICHHS U YBETHUCHU JaBieHus. /laBienue rasa. 3aBHCUMOCTh
JaBjeHus ra3a oT o0béma, Temnepatypsl. [lepenava napneHust TBEpABIMU TeIaMH, KUIKOCTIMU
u razamu. 3akoH llackans. ITHeBMarnueckue mMamuvHbl. 3aBUCHMOCTDH JAaBICHUS KUAKOCTH OT
rryounbl.  [mapocratmdeckmii  mapagokc.  CooOmaromuecss cocyabl.  [wapaBiamueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBieHue. [IpruMHBI CyIIECTBOBAHUS BO3MYIIHOMN
obonouku 3emmu. OnbiT Toppuuemnu. M3mepenue atmocdepHOro naBieHHs. 3aBHUCHUMOCThb
aTMOC(EpHOTO JaBJICHUS OT BBICOTHI Haa YypoBHEM Mops. Ilpubopbl ans u3MepeHus
aTMoc(hepHOro JaBICHHS.

JleiicTBHE )KUKOCTH U ra3a Ha MOTpyKEHHOE B HUX TeJo. BrlTankuBarolias (apXxuMe0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxornaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPBbI.

Ilepenada naBneHuUs KUIKOCTBIO U ra3oM.
CooOmiaromuecs cocyabl.

I'uppaBnmueckuii mpecc.

[TposiBnenue neicTBust aTMOCHEpPHOTO JaBICHHUS.

ok wnNRE

3aBUCHMOCTh BBITAIKUBAIOLIEH CHJIBI OT 00BEMa MOTpYKEHHOM dYacTH Tena Hu
IJIOTHOCTH KUIKOCTH.
PaBeHCTBO BBITAIKMBAIOLLEH CUJIBI BECY BHITECHEHHOU KUAKOCTH.

o

VYcnoBue 1uUIaBaHMs TeN: IJIaBaHUE WM IOTPY)KEHHE Tel B 3aBUCUMOCTH OT

COOTHOILLIEHUS TUIOTHOCTEN TeJa U KUAKOCTH.

Jlabopamopmnwvie padbomot u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH Beca Teja B BoJ€ OT 00bEMa MOrpyKEHHON B JKUJKOCTb
4acTH TeJa.

2. OmpezneneHue BBITAIKUBAIOLIEH CHJIBI, JIEHCTBYIOIIEH HA TEJO, IOTPYKEHHOE B
HKUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIICH CWIbL, JEHCTBYIOIIEHW Ha TEJIO B
JKUJKOCTH, OT MACCHI TeJIA.

4. OmnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTD BBITAIKUBAIOLIEH CHIIBI, IEHCTBYIOIIEH Ha
TEJIO B ’KMJKOCTH, OT 00bEMa NMOTPYKEHHON B JKUAKOCTh YaCTH TeJla U OT MJIOTHOCTH
KUJKOCTH.

5. KoHcTpynpoBaHune apeoMeTrpa WIM KOHCTPYUPOBAHHME JIOAKH M OIpEAEIICHHE €€
IPy30I0ABEMHOCTH.

Pa3nes 5. PaGora 1 MOIIHOCTB. JHEprusi.

Mexanunueckast pabota. MOIIHOCTb.



[IpocTeie MeXaHU3MBL: pblYar, OJIOK, HAKJIOHHAs TUIOCKOCTh. I[IpaBmiio paBHOBecHs
peiyara. [IpuMeHeHue mpaBuiIa paBHOBECHUS pblyara K OJOKY. «30JI0TO€ MPaBUIIO» MEXAHUKHU.
KIIJI mpocThix MexaHu3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanuueckass »Heprusd. KuneTuueckas M NOTeHUMalbHas »sHeprus. IIpeBpamenue
OJIHOTO BH/Ia MEXaHUYECKOW SHEPTUU B IPYTroi. 3aKOH COXPAHEHMS DHEPTUU B MEXaHUKE.

Hemoncmpayuu.

1. Ilpumepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnwvie padbomwt u onvimol.

1. Omnpenenenue paOOTHl CUJTIBI TPEHUS MPU PABHOMEPHOM JBUIKEHHHM Tela IO

TOPU30HTAIILHON TOBEPXHOCTH.
2. MUccnenoBanue ycinoBui paBHOBECHS pblyara.
3. WMsmepenue KIIJI HakIOHHOM MJIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAaHEHUS MEXaHUYECKOU YHEPTHUH.
8 KVIACC

Pa3nen 6. TemoBble siBIeHUS.

OcHOBHBIE TOJIOXKEHUS MOJIEKYJIIPHO--KHHETUUYECKON TEOpUU CTpOEHUs BellecTBa. Macca
U pa3Mepbl aTOMOB U MoOJeKyJd. OMbITbl, NOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Mogenu TBEPAOTO, JKUJIKOTO U ra3000pa3HOr0 COCTOSIHUM BemlecTBa. Kpucramwinueckue u
amop¢usbie Tena. OOBsICHEHUE CBOMCTB Ira30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKECHUN
MOJIEKYJIIPHO--KUHETUYECKOM Teopun. (CmauMBaHWE M KanWwUIIpHbIE sBIeHUsA. TemoBoe
pacIIMpEeHHE U CKaTHUE.

Temmneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABWKCHHUS YaCTHII.
Buytpennsst sHeprusi. CnocoObl HM3MEHEHHUS BHYTPEHHEH OJHEpPruu: TeIuvionepeaadya u
coBepleHne paboThl. Buasl Teronepenaun: TeIIONPOBOAHOCTh, KOHBEKIHS, U3IIyUYECHHUE.

KonuuecTBo TEmnoThl. YenbHas TEIIOEMKOCTh BellecTBa. TermnooOMeH U TEerioBOe
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [InmaBneHue u OTBEplIeBaHHE KPUCTATUTMYECKUX
BEIIECTB. YeNbHas TemioTa IaBieHus. [lapooOpasoBanue u koHjeHcanus. Mcmapenue.
Kunenue. YnaenbHas TemnoTa mapooOpa3oBaHUs. 3aBUCHUMOCTh TeMIIEpaTypbl KHWIIEHUS OT
aTMoc(hepHOTro JaBICHHUS.

BnaxunocTs Bo3ayxa.

DHeprus TOTUIMBA. Y IeJbHas TEIJIOTa CTOPAHMUSL.

[Tpunmuner pabotel TemnmoBeix Aurareneit KIIJ[ temmoBoro nurarens. TemnoBbie
JIBUTATEIH U 3alIUTa OKPYkKaroLEeH Cpeibl.

3aK0oH COXpaHEHUs U MPEBPAILICHHS YPHEPTUHU B TEIJIOBBIX MIPOIIECCaX.

Hemoncmpayuu.

Habntoienue OpoyHOBCKOTO TBUYKEHUSI.

HaGmronenue nuddysum.

Habmtoienue siBieHi cMauMBaHUsI U KAMWJUTSIPHBIX SBJICHHIM.

HabGnronenue TenioBoro paciimpeHus Tel.

N3menenune gaBiaeHus ra3a mpu M3MEHEHUH 00bEMa U HarpeBaHWU WUJTU OXJIaXKICHUH.
[IpaBuna n3MepeHus TeMIepaTyphl.

Buas! Tenonepenaun.

OxnaxaeHre Ipyu COBEPIICHUH PAOOTHI.
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. HarpeBanwme mipu coBepiieHun pabOTH BHEITHUMHU CHIIAMH.
10 CpaBHeHUE TEINIOEMKOCTEH Pa3IMYHBIX BEIIECTB.
11. HaOmronenne KUMEHUs.



12. HabmroieHue OCTOSIHCTBA TEMIIEPATYPhI PH TUTABIICHUH.

13. Mojenu TeIIOBLIX ABUTaTeNCi.

Jlabopamopusie pabomsl u onvinol.

OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CUIJI MOJIEKYJISIPHOTO IIPUTSKEHUS.

OMnBITHI O BhIPAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

OnbIThI 10 HAOIIOICHUIO TEIIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TEl.
OnpeneneHue NaBICHUS BO3yXa B OaJUIOHE IIMPUIIA.

i wnN e

OnbITH, JAEMOHCTPHPYIOIIUE 3aBUCHUMOCTH JaBJICHHUS BO3AyXa OT €ro o0béma u
HarpeBaHus WINA OXJIaKICHUS.
6. IlpoBepka rumoTe3pl JMHEHHONM 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPYyOKe OT TEMIIEPATYPBHI.

7. HabmroneHue u3sMeHEHMs] BHYTPEHHEH SHEPIUM Teja B pe3ysbTare TEIUIoNepenadu U

paboThI BHEUTHUX CHIL

8. MHccnenoBanue sBICHUS TEINIOOOMEHA PU CMELIMBAHUYU XOJOJHON U ropsiueii BOJbl.

9. OmnpezneneHue KOJUYECTBA TEIJIOTHI, IOJIYyYEHHOIO BOJOH IpHU TEIIOOOMEHE C

HarpeThiM METAINIMYECKUM LIWJIMHAPOM.

10. Onpenenenue yieabHON TEIUIOEMKOCTH BELLIECTBA.

11. UccnenoBanue npolecca uCIapeHusl.

12. OnpeneneHne OTHOCUTENBHOMN BIAKHOCTH BO3yXa.

13. Onpenenenue yneabHON TEIUIOTHI IUIABJICHUS JIBA.

Paznen 7. DiiekTpryeckne 1 MAarHUTHbIE SIBJICHUS.

Onextpuzauus Tena. JlBa poja 3eKTpUYECKUX 3apsaoB. BiaumopelicTBue 3apsKEHHBIX
ten. 3akoH KynoHa (3aBUCMMOCTb CHIIBI B3aUMOJEWUCTBUS 3apSKEHHBIX TE1 OT BEJIMYUHBI
3aps110B U PACCTOSHUS MEXKAY TeJIaMH).

Onexrpuueckoe nose. Hanpsox€HHOCTh 2nexkTpudeckoro nosst. IIpuHnun cynepnozunun
AIIEKTPUYECKUX I0JIeH (Ha KAaUeCTBEHHOM YPOBHE).

Hocurenu snexktpuyeckux 3apsiioB. DJIEeMEHTApHBIM 3nekTpuueckuil 3apsan. CtpoeHue
aTtoMa. [IpoBOTHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS IEKTPUUYECKOTO 3aps/a.

ONEKTPUYECKUH TOK. YCIOBHMS CYLIECTBOBAHUS JJIEKTPUYECKOro ToKa. McTouyHMKM
MOCTOSTHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U Tra3ax.

Onextpuueckasd uenb. Cuna Toka. OJneKkTpuyeckoe HampspbkeHune. ComnpoTHBIIEHHE
IIPOBOJHMKA. YJEJIIBHOE CONPOTUBJICHHME BelecTBa. 3akoH Owma Uil ydacTka LEMu.
ITocnenoBarenpHOE U MapalIEIbHOE COETMHEHUE TIPOBOJHUKOB.

Pabota 1 MoIIHOCTD 3NIeKTpUYECKOro Toka. 3akoH Jxoyns—JIeHna. DnekTpuueckue Henu
U MIOTPeOUTENHN AIIEKTPUUYECKOM 3Hepruu B ObITy. KopoTkoe 3amMbIkaHue.

[TocrositHHBIE MarHuTHL. B3auMozelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
MarnuTtHOe noJie 3eMJIM U €ro 3Ha4eHHe NS *KU3HU Ha 3emute. OnbIT DpcTeaa. MarnutHoe mosie
ANEKTPUYECKOTO TOKa. [I[pMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTpOJABHUraTelb IOCTOSHHOrO Toka. lMcnonb3oBaHue
AIIEKTPOJIBUraTeNIel B TEXHUUYECKUX YCTPOICTBAX U Ha TPAHCIOPTE.

Oneitel  @apagness. SIBneHue  anekTpomMarHuTHOM  wHAykuuu. [lpaBuno  Jlenna.
OnektporeHepatop. CrocoObl MOMyYEHUS AIIEKTPUUYECKOW SHEPruu. OIJIEKTPOCTAHLMU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX SHEPTHH.

Hemoncmpayuu.

1. Dnexkrpuszanus Tell.

2. JIBa poaa 3JIE€KTPUYECKHX 3apsAI0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEJ.

3. VYcCTpoHCTBO M IEMCTBHE 3JIEKTPOCKOIIA.



DIEKTPOCTATUUECKAsT MHIYKIIUS.

3aK0OH COXpaHEHUs ANEKTPUUECKUX 3apsiI0B.
[IpOBOIHUKY U TUBTEKTPUKH.

MoaenupoBaHU€ CHIIOBBIX JUHUM SJIEKTPUYECKOTO MOJIA.
M CcTOYHNKH MOCTOSTHHOTO TOKA.

JlelicTBUA 2JIEKTPUYECKOrO TOKA.

. DINEKTPUUECKUN TOK B KUJKOCTH.

. "a30Bblii pa3psa.

. U3mepenue cuiibl TOKa aMIepMeTpOM.

. U3Mepenue 31eKTpUuecKOoro HapsyKEeHUs! BOIIBTMETPOM.

. Peoctat u MarazuH conpoTHBJICHUMN.

. BaumoeiicTBie MOCTOSHHBIX MAarHUTOB.

. MopenvpoBaHue HEBO3MOXKHOCTH pa3/eJICHUsI MTOJIOCOB MarHuTa.

. MopenvpoBaHue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

. OnbIT Opcrena.

. MaruuTHoe 1osie Toka. DIeKTPOMarHur.

. JlelicTBre MarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.

. DIEKTpOABUTATEIh IOCTOSTHHOTO TOKA.

. UccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITUH.

. Onbrter @apanest.

. 3aBUCUMOCTH HaIpaBJICHUsI HHIYKIIMOHHOTO TOKA OT YCJIOBHM €r0 BOZHUKHOBEHHUSI.
25.

BHeKTporeHepaTop IIOCTOAHHOI'O TOKA.

Jlabopamopuwvie padbomot u onvimeol.

oA wWNPRE

10.
. OHpe,I[CJ'ICHI/IC MOIIHOCTH 3JICKTPUYCCKOT'O TOKa, BBIAEIIIEMOM Ha pe3ucTope.
12.

11

13.
14.
15.

16.
17.

18.
19.

OIBITEL 10 Ha6JHOI[eHI/IIO QJICKTPpHU3alU TCII I/IHZIYKLII/IGI?I " IIpU CONPUKOCHOBCHUMU.
HCCHGI{OB&HI/IG HeﬁCTBHﬂ QJICKTPHUYCCKOTIO I10JIA Ha IPOBOJHUKH U JTUIJICKTPHUKH.
COopka u TpoBepKa padOTHI JEKTPUIESCKOH TSI ITOCTOSIHHOTO TOKA.

H3mepeHue u peryIupoBaHue CHIIbI TOKA.

W3mepeHne u peryiupoBaHue HaMPsHKSHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3 Pe3UCTOpP, OT COMPOTHBICHUS
PE3UCTOPA U HATIPSDKEHHSI HA PE3UCTOPE.

OHI)ITBI, ACMOHCTpHUpPYIOOIUE 3aBUCUMOCTH SJICKTPHUYCCKOTO COIIPOTUBJICHUA
MPOBOJHMKA OT €T0 JJIMHBI, TUIOIIAIU MOMEPEYHOT0 CEYSHHS U MaTepHana.

[IpoBepka mpaBuiia CIOXKEHHS HAMPSHKEHUH TMPU TOCIEI0BATEIILHOM COSIMHEHHH
JIBYX PE3UCTOPOB.

[TpoBepka mpaBuIIa JIst CHITBI TOKA MTPH MApaJLIEIIbHOM COSAMHEHUH PE3UCTOPOB.
Omnpenenenne padOTHI AIIEKTPHUYECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOpP.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, MJIYLIET0 Yepe3 JIaMIIOUKY, OT HaIpsKEHUs
Ha HEW.

Omnpenenenne KIIJ] HarpeBatens.

HccnenoBanre MarHUTHOTO B3aUMOJICHCTBUS TIOCTOSTHHBIX MAarHUTOB.

M3ydeHne MarHUTHOTO TOJNSl TIOCTOSIHHBIX MAarHWTOB TpU WX OOBEIUHEHWH W
paszieneHnH.

HccnenoBanue AeWCTBUS SIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnBITHL, AEMOHCTPHUPYIOIINE 3aBUCHMOCTD CHIIBI B3aUMOJICHCTBHUS KaTyIIKNA C TOKOM U
MarHuTa OT CHJIBI TOKA M HAIPABJICHUS TOKA B KaTYIIIKE.

W3yduenne neiicTBUs MAarHUTHOTO TTOJISI HA TPOBOIHUK C TOKOM.

KoncTpyupoBanue u u3ydeHue padboTsl JIEKTPOIBUTATENs.
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20. N3smepenue KI1/] anexTpoaBurareabHOM yCTaHOBKH.
21. OnbITEl 10 MCCIIEJOBAHUIO SIBJICHMSI 3JIEKTPOMArHUTHONW WHIYKIMM: HMCCIEAO0BaHUE
VU3MECHEHUN 3HAYEHUs U HAIIPaBJICHUS UHIYKIMOHHOIO TOKA.

9 KVIACC

Pa3znea 8. Mexannueckue siBJeHHUS.

Mexanuueckoe naBwkeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOIO JBWKEHUsA. PaBHOMepHOE mpsMoiauHEHHOe nABMXkeHue. HepaBHoMepHOE
IpsIMOJIMHENHOe ABMKeHHE. CpenHss M MIHOBEHHAs CKOPOCTb Tejla IPU HEPaBHOMEPHOM
JBUKCHHH.

Yckopenue. PaBHOoyckopeHHOE TIpsiMOTHHEHHOE ABMkeHne. CBoOoaHOe nagaeHue. OnbIThI
[Nasnnes.

PaBHOMepHOE nBMXeHUE 1o oKpykHocTH. Ilepuon u yacrora oOpameHus. Jlunelinas u
YTJI0Bast CKOPOCTHU. LIEeHTpOCTPEMUTENIBHOE YCKOPEHHUE.

IlepBbiit 3akoH HproTona. Bropoi 3axkon Herorona. Tperuit 3akoH Herotona. IIpuniun
CYNEPIIO3ULUHN CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cuia TpeHMs: Cuila TPEHUS CKOJBXKEHHA, Cuja TPEHUs
IIOKOSI, JPYTHE BUJIbI TPEHHUSI.

Cuna TSKECTHM W 3aKOH BCEMHUPHOIO TSATNOTEHUS. YCKOPEHHE CBOOOJHOrO IaJEHUs.
JBuxenue 1uiaHer Bokpyr Connua. IlepBas kocmuueckas ckopocTs. Heecomocts u
HIEPETPY3KHU.

PaBHOBecue marepuaabHON TOUKH. AGCOIMIOTHO TBEPAOE Teao. PaBHOBecHe TBEPAOTO TeIa
C 3aKpEIUIEHHOM OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TsokecTu.

Umnynec tena. M3smeHenne umnyibsca. Mmmynsc cunbl. 3aKOH COXpaHEHUS HMITYJIbCA.
PeakTruBHOE BUKEHUE.

Mexanuueckass pabota ¥ MOIIHOCTb. PaboTta cun TsbkecTH, ynpyroctd, TpeHus. CBsi3b
sHepruu u pabothl. [loTeHuManpHas SHEprus Tena, MOJHATOrO HaJ MOBEPXHOCTHIO 3EMIIU.
IToTrennmanpHas 3Heprus ckarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
DHEPruu. 3aKOH COXPaHEHHSI MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaOmroeHue MEXaHU4YEeCKOro JBUKEHHS Tela OTHOCUTENBHO PAa3HBIX TEJ OTCUETA.

2. CpaBHEHME IIyT€W M TPAEKTOPUN IBMXKEHUS OJHOTO M TOTO K€ Tela OTHOCUTEIIbHO
pa3HBIX TEJ OTCUYETA.

H3mepeHre CKOPOCTH U YCKOPEHUs NPSIMOIUHENHOTO IBUKCHU.
HccenenoBanue NpU3HaKOB PaBHOYCKOPEHHOTO IBUKECHHUS.
Habmonenne ABM>XEHU Tesa M0 OKPY>KHOCTH.

owu kAW

HabGmronenne MexaHuuecKuX SIBJICHHUM, MPOUCXOANINX B cucTeMe oTcuéTa « Tenmexkar
MpHu €€ paBHOMEPHOM M YCKOPEHHOM JIBMYKEHWH OTHOCUTENbHO KaOuHeTa (PU3UKHU.
3aBUCHUMOCTh YCKOPEHHMS TeJla OT MacChl TeJla U IEUCTBYIOIIEH Ha HETO CHJIBI.
Habmtoienue paBeHCTBa CUIT TIPH B3aUMOJICHCTBUU TEIl.

®

9. H3menenwue Beca Teia IpU yCKOPEHHOM JIBUYKEHUU.

10. Ilepenaya nmmyJsibca Mpu B3aUMOJICUCTBUU TEIL.

11. [IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOAECUCTBUHU TEll.

12. CoxpaHeHue UMITyJIbCa IPU HEYNIPYTOM B3aUMOJEHCTBHH.

13. CoxpaHeHue UMIyJbca Ipy abCOTIOTHO YIPYTOM B3aUMOJICHCTBUY.

14. HaGmroieHNe peakTUBHOTO JBU)KEHUSI.

15. CoxpaHeHue MEXaHU4YECKOW SHEPTHH MPU CBOOOIHOM I1a/ICHUH.

16. CoxpaHeHne MEXaHNYECKOW YHEPTHH MPH IBUKEHUH TeJia MOJ] IeHCTBUEM NPy KUHBI.



Jla
1.

®

10.

11.

OopamopHhule padbomul u onvimMol.

KoHcTpynpoBanue Tpakra [uisi pa3roOHa M JAJIbHEHIIET0 PaBHOMEPHOIO ABM)KECHHUS
IAPUKA WK TEICKKH.

OmnpezneneHue CpeAHEH CKOPOCTH CKOJIBXKEHHsSI OpycKa MM JBW)KCHUS IIApUKa IO
HAKJIOHHOM TIOCKOCTH.

OmnpeneneHue yCKOpeHHs Tella MPH PABHOYCKOPEHHOM JIBIXKCHHH IO HAKJIOHHOW
TUIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHU MPU PAaBHOYCKOPSHHOM JIBIDKEHHH 0e3
HAYaIbHON CKOPOCTH.

[IpoBepka THIIOTE3BI: €CIAM MPH PABHOYCKOPEHHOM JBIDKEHHHM 0€3 HadalbHOU
CKOpPOCTH IIYTH OTHOCATCA KaK pan HEYETHBIX 4YucCeCii, TO COOTBCTCTBYIOIIMC
[IPOMEXYTKU BPEMEHU OJJUHAKOBBL.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHHS OT CHJIBI HOPMAJbHOTO
JTABJICHUSL.

Onpenenenne kKodhUIMEHTA TPEHUS CKOJBKCHHSL.

Omnpenenenue KECTKOCTU MPYKUHBI.

Onpenenenue pabOTbl CUJIBl TPEHUS IMPU PABHOMEPHOM [JBMKEHUM Tela IO
TOPH30HTAILHOW MTOBEPXHOCTH.

OnpeneneHue padOThI CHIIBI YOPYTOCTH TPU TOABEME TPy3a C HCIOJIB30BaHUEM
HETOBIKHOTO U TOABHYKHOTO OJIOKOB.

W3yueHne 3aKoHa COXPaHEHUS SHEPTUH.

Pa3zgen 9. MexanunuecKkue KoJe0aHUA U BOJHBI.
KonebGarenbHoe nBrmkeHue. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHMA: TEPUO, 4YacToTa,
aMIuMTya. MaTtemaTuueckuid W TNPYKUHHBIA MasTHUKU. [IpeBpaiieHue dsHepruu Mnpu

KOJIe0aTEeIbHOM JABHKCHU.

3aryxatomue KojeOaHus. BeiHykaeHHbIe KoneOanus. Pe3onanc. MexaHnyeckie BOJHBI.
CpoiicTBa MexaHMuYecKUX BOJH. IIposionbHbIe U nonepedHble BOIHbI. JlJIMHA BOJHBI U CKOPOCTh
e€ pacpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TEJE, CEHCMUYECKUE BOJIHBI.

3Byk. [’ poMKOCTB 3ByKa M BbIcOTa TOHA. OTpakeHue 3ByKa. IHppa3Byk U ynbTpa3ByK.

Hemoncmpayuu.

1. HaGmonenue kone6aHUi Te MO JeHCTBUEM CUJIBI TSDKECTU U CUJIBI YIIPYTOCTH.

2. HaGmropenue koneOaHui Tpy3a HA HUTH U HA TIPYXKHUHE.

3. HaOmoneHue BBIHYKAEHHBIX KoJeOaHHUI U pe30HaHca.

4. PacnpocTpaHeHHUE MPOIOJIbHBIX U MONEPEUHbIX BOJIH (Ha MOJEINN).

5. HalmroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCcTHYEeCKUH pe30HaHC.

Jlabopamopuwie pabomul u onvimot.

1. Ompenenenune 4acTOTHI M NTEpHOA KOJIEOAHNH MaTeMaTUYeCKOro MasiTHUKA.

2. OmnpezaeneHue 4acTOThI U NEpHOa KOJEOAHUN MPYKUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH IepHoja KosieOaHUM MOJABEIIEHHOTO K HUTU Ipy3a OT
JUTMHBI HUTH.

4. WccnenoBaHue 3aBUCUMOCTH IEpHUOJA KOJEOAHUM MPY)KMHHOTO MasTHUKA OT MaccChl
rpysa.

5. TlpoBepka HE3aBHCUMOCTH TepHoOJa KOJeOaHWI Tpy3a, MOABEIMICHHOTO K HUTH, OT
Macchl Tpy3a.

6. OmnbIThl, JE€MOHCTPUPYIOLIUE 3aBUCHUMOCTh IE€pHOJa KOJEOAHUNW MPY>KMHHOTO
MasiTHUKA OT Macchl I'py3a U )KECTKOCTH MPYKHUHBI.

7. W3mepeHue yckopeHHUs! CBOOOIHOTO MaJICHHUS.
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Pa3nes 10. D1eKTpoMarHuTHoOe 1M0JIe M 3JIEKTPOMATHUTHBIE BOJIHBI.
ONEKTpOMarHUTHOE MoJie. OJEKTPOMAarHUTHblE BOJHBL. CBONMCTBAa 3JIEKTPOMArHUTHBIX
BOJH. [lIKkasia 35eKTpOMarauTHbIX BOJIH. Mcronb30BaHue 3J€KTPOMArHUTHBIX BOJIH JJIsI COTOBOM
CBSI3U.
DnexkTpoMarHuTHas pupoja ceera. CkopocTh cBeTa. BoiaHOBbBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBolicTBa IEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOWCTBA CBETA.
Jlabopamopnwvie padbomwt u onvimol.
1. V3yyeHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C TIOMOIIbI0 MOOMIIBHOTO TeedoHa.
Pa3znea 11. CBeToBLIe IBJICHNUS.
JlyueBas monens cBera. Mcrounuku cBera. IIpsmMosinHEHOE pacnpoCTpaHEHUE CBETA.
3atmenus CosHia u JIynsl. Otpaxenue cBera. [imockoe 3epkaiio. 3akKOH OTpa)KE€HUsI CBETA.
[Tpenomiienue cBera. 3aKoH npenomiieHus cBeta. IloHoe BHyTpeHHEe OTpakeHUE CBETA.
Hcnonp30BaHnE OJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUUECKUX CBETOBOJAX.
Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucrema (oroamnmapara, MHUKPOCKONA U
Teneckona. ['na3 kak onTuyeckas cucreMa. bim3opykocTs U JalIbHO30PKOCTb.
Pasnosxxenue 6enoro cera B ciekTp. OnbiTel HptoToHA. CrioskeHue CIeKTpaibHBIX IIBETOB.
Hucniepcus ceera.
Hemoncmpayuu.
[IpsiMonuHEeITHOE pacpOoCTpaHEHUE CBETA.
OTtpaxxeHue cBeTa.
[TosryuyeHnue n300paxeHUil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomnenue ceera.
OnTHyeckuii CBETOBOI.
Xox myueil B cobuparoleii 1uH3e.
Xop J1ydeil B paccenBarolei JIMH3E.
[Tonyuyenne n300paXkeHU C MOMOIIBIO JIMH3.
. Ilpunnun neiictBus ¢oTtoannapara, MUKPOCKOIA U TEJIECKOIA.
10. Mopens riasa.
11. PaznoxeHue 6enoro cBeTa B CIEKTP.
12. TTonydenue Genoro cBera Mpu CIOXKEHUU CBETA Pa3HbBIX 1[BETOB.
Jlabopamopuvie padomol u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH YTJIa OTPAXKEHHsI CBETOBOT'O JIy4a OT yIJla MaJieHusl.

© PNV A WN R

2. U3yueHue XxapakTepUCTUK N300paKE€HUs MPEAMETA B IJIOCKOM 3€pKaJe.

3. MHccnenoBaHue 3aBUCMMOCTH yIJIa MPEIOMIICHHS CBETOBOTO JIyda OT yIJia MaJeHHs Ha
TPAaHULIE «BO31YyX—CTEKIIO».

[Tony4yeHnne n300paxeHUi ¢ MOMOIIBIO COOMPAIOLIEH JTUH3bI.

Onpenenenne (GOKYCHOTO PACCTOSHUS M ONTUYECKON CUIIBI COOMparoIeit INH3BL.
OnbITHI IO PA3JI0KEHHIO OEJIOr0 CBETa B CHEKTP.

No uk

OnpITHl MO BOCHPUATHIO LIBETa MPEIMETOB NpPU UX HAOIIOJAEHUU Yepe3 LIBETOBBIE
(GUIBTPBIL.

Pa3znea 12. KBanToBbIe sIBJIEHHUS.

OmnsiThl Pesepdopna u nmnanerapHas moaens aroma. Moaens atoma bopa. Mcnyckanue u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThie CIIEKTPHI.

PamnoaktuBHOCTh. Anbda-, Oeta- w ramma-usinydeHus. CTpoeHHWE aTOMHOTO sjpa.
HyknonHas wmonens aromHoro sapa. Mszoronel. PaauoaktuBHble mnpesBpamieHus. llepuon
noJjitypacrnaaa aTOMHBIX sIJIEp.
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Snepuble peakuu. 3aKOHBI COXPAHEHUS 3apsI0BOTO0 U MACCOBOTO UMCEN. DHEPrus CBSI3U
ATOMHBIX SAOCP. CBsa3p MacChl U SHCPTHUHU. PeaKLII/II/I CHUHTC3a W HACJICHUA SALCP. Hcrounukn
sHepruu CoyHIA U 3BE3.

SAnepnas snepretuka. JleiicTBUs paAMOAKTUBHBIX U3TyUYE€HUH Ha )KUBbIE OPTaHU3MBbI.

Hemoncmpayuu.

1. CnekTpsl U3yUYEHUS U MOTIIOIICHHUS.

2. CrnexTpsl pa3jIM4HbIX Ta30B.

3. CunekTtp Boaopoaa.

4. HabGnroneHue TpekoB B kamepe BuibcoHa.

5. Pabora cu€rurika HOHU3HPYIOUTUX H3TyUYCHUH.

6. Peructpauus uznydeHus NpUPOIHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopuvie pabomsl u onvimol.

1. HaGmoeHue CIUIOIHBIX U JIMHEHYaThIX CIIEKTPOB U3JTy4YEHUs.

2. HccnenoBaHue TpPEKOB: M3MEPEHHE HSHEPIMM YacCTHIBI 110 TOPMO3HOMY HyTH (IO

dboTorpadusim).

3. H3mepenue paanoakTHBHOTO (OHA.

IToBTOpHTENBLHO-00001IAKOIINIT MOLYIb.

[ToBTOpUTENBHO--0000IIAIOIIMKA  MOAYJIb IpEAHAa3HAYeH M CHUCTeMaTU3aluu U
0000111eHUs TPEMETHOTO COJIEPKAHUS U ONbITA JIEATEIbHOCTH, IPHOOPETEHHOTO NPH U3YUYEHUU
BCETO Kypca (PM3MKH, a TaKKe JUIsl TOATOTOBKM K OCHOBHOMY TOCYAAapCTBEHHOMY 3K3aMEHY I10
¢uzuke U1t 00yUaroMXcsl, BBIOPABIINX 3TOT Y4€OHBIN MpeaMeET.

[lpy wW3ydYeHUM [aHHOIO MOJIYJS pPEAIM3YIOTCS UM CHCTEMAaTU3UPYIOTCS  BUbBI
NeSITeIbHOCTH, Ha OCHOBE KOTOpBIX oOOecrneunmBaeTcs JOCTHXKEHHE MPEIMETHBIX W
METaINpPEeIMETHBIX TUIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUs, (HOpPMUpPYETCsS eCTECTBEHHOHAYYHAs
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCIEIOBAaHMS SBICHUH TNPHPOJIBI W TEXHHUKH,
OBJIQICHUE YMEHMSIMU OOBSICHATh (U3UYECKUE SIBJICHUS, IMPUMEHSS IOJIyYeHHbIE 3HAHMA,
pelathb 3aJa4u, B TOM YHMCJIe KaYeCTBEHHBIE U SKCIIEPUMEHTAIbHbIC.

[TpuHIMNMAIBHO NEeSTEIbHOCTHBIM XapakTep AaHHOTO pasjelia peaau3yercs 3a c4éT Toro,
4yTO 00y4arolnecs BHIMOIHIIOT 3aaH1sI, B KOTOPBIX UM MpeJiaraeTcs:

Ha OCHOBE IMOJIYYEHHBIX 3HAHUI pacro3HaBaTh U HAy4YHO OOBSACHATH (PU3HUECKUE SABJICHUS
B OKpY’Kaloliel Ipupoje U MOBCeIHEBHON )KU3HU;

UCIIOJIb30BaTh Hay4YHbIE METO/bI MCCIEe0BaHUA (PU3MUECKUX SIBICHUM, B TOM YHCIe AT
MPOBEPKH THITOTE3 U TIOIYYCHHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH HAayYHBIE OCHOBHI HambOoyiee BAXKHBIX JOCTIDKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HarpuMmep, MPAaKTUYECKOrO HCIOJIb30BaHUS PA3IMYHBIX HCTOYHHUKOB SHEPrMM Ha OCHOBE
3aKOHA MPEBPAIICHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPTHH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuenue ¢u3nKy HA ypOBHE OCHOBHOTO OOIETO 0Opa30BaHUS HAMPABICHO
Ha JIOCTM)KEHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yIbTATOB.

B pesynbTaTe uzydyeHus Gu3MKA Ha ypOBHE OCHOBHOI'O 00I1IIer0 00pa30oBaHUs
y obyyatomerocs OyayT copMUpPOBaHBI CICAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YaCTH:
e 1) naTpMOTHYECKOT0 BOCIIUTAHMSA:
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— IIPOSIBJIICHHE MHTEpPECA K UCTOPUHA U COBPEMEHHOMY COCTOSTHUIO POCCHUUCKOMN
duznyecKoil HayKu;

— [IEHHOCTHOE OTHOIICHHE K TOCTHXKEHUSIM POCCUICKUX YUEHBIX--(DU3UKOB;

2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

— TOTOBHOCTh K AKTUBHOMY YYacTHIO B OOCYX/IE€HUU OOIIECTBEHHO 3HAUMMBbIX
U OITUYECKHX IMpoOJEeM, CBSI3aHHBIX C MPaKTUYECKUM IPUMEHEHUEM
JTOCTUKEHUN (PU3UKY;

— OCO3HaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX NPHUHIUIIOB B JESATEIBHOCTH
YUYEHOrO;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCTIPUATHE ICTETUYECKUX KauecTB (PU3UYECKON HayKu: €€ TapMOHUYHOTO
ITIOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) IECHHOCTH HAYYHOI'0 MIO3HAHMSA

— OCO3HaHUE UEHHOCTH (PU3MYECKOW HAayKH KaK MOIIHOTO HHCTPYMEHTa
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHH, BAXKHEMIIEH COCTABIIOLIEH
KYJBTYPBI;

— pa3BUTHE HAy4HOH JI0003HATENBHOCTH, MHTEpPECa K MCCIEeN0BATENbCKON
NEATENBHOCTH;

S) d¢opvmupoBaHMs  KYJbBTYPHI  3A0POBbS W  3MOLMOHAJBHOIO
0/1aromoJry4us:

— OCO3HAHME LIEHHOCTH Oe30macHoro ooOpas3a JKM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH MpaBUi 0€30IaCHOrO IOBEIEHUS Ha
TPAHCIIOpPTE, HA JOPOrax, C ANEKTPUUYECKUM U TEIJIOBBIM 00OPYJIOBaHHWEM B
JOMAIIIHUX yCIIOBUSAX;

— c(pOpMUPOBAaHHOCTh HaBbIKAa peduiekcuu, MpU3HAHHUE CBOErO IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yeioBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— aKTUBHOE Yy4YaCTHUE B PEIICHUWU MPAKTUYECKUX 3aJad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alu, TopoAa, Kpas) TEXHOJOTMYECKOM U
COLIMAJIbHOW HANpPaBIIEHHOCTH, TPEOYIOIIHUX B TOM 4YHCIE M (PUINUECKUX
3HAHUI;

— UHTEpeC K IPAKTUUECKOMY U3YUYEHHIO MPO(ECCHii, CBA3AHHBIX C (DU3HKOI;

7) 3K0JIOrM4eCKOr0 BOCIIUTAHMSA

— OpHUEHTalus Ha NpUMEHEHHe (PU3NYECKUX 3HAHUW Ui PEIIeHHs 3anad B
00JIaCTU OKpY’KaloIIeW cpenabl, IUIAaHUPOBAHMUSI TOCTYNKOB W OLEHKH HUX
BO3MOYKHBIX IMOCIICICTBUN I OKPYKAIOIIEH CPEBI;

— OCO3HaHME TI00ANBHOTO XapakTepa AKOJIOTHYECKUX MpoOJeM U MyTed ux
peleHus;

8) aganTanum K M3MEHSIIOIIUMCH YCJOBMAM COLMAJIBLHON W NPHPOIHOH
cpeabl:
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— TOTPeOHOCTh BO B3aUMOJEWCTBUM TMPH BBIIOJHEHUU HCCIEJOBAHUNA U
MPOEKTOB (PU3MUECKON HAMpPaBIEHHOCTH, OTKPBITOCTH OMNBITY W 3HAHUSAM
IPYTUX;

— TIOBBIIIEHWE YPOBHA CBOEM KOMIETEHTHOCTH Ye€pe3 MPaKTHUYECKYIO
NEeSATENBHOCTD;

— MOTPEOHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIIE€ (POPMYIUPOBATH
UJIeH, MIOHATHUSA, TUTIOTE3bI O GU3HUECKUX 00BEKTaX U SABJICHUSX;

— OCO3HaHUE Ae(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00J1aCTH
buzukwy;

— TUIAHUPOBAHUE CBOETO PAa3BUTHS B NPUOOPETECHUH HOBBIX (PUIUUECKHUX
3HaHUM;

— CTpEMJICHHE aHAJIM3UPOBATDH U BBISBIIATH B3aUMOCBSI3U IPUPO/IbI, OOLIECTBA U
HSKOHOMUKHU, B TOM YHCJIIE C UCIIOJIb30BaHUEM (U3HUECKUX 3HAHUM;

— OIICHKAa CBOMX JACHCTBUM C YYETOM BIIMSAHMS HA OKPYKAIOLIYI CpeEndy,
BO3MOYKHBIX IN100aTBbHBIX OCJIEICTBUM.

METAIIPEIMETHBIE PE3YJIBTATbBI

B PE3YIBTATC OCBOCHUA IIPOIpaMMBbI IIO (I)I/ISI/IKG Ha YPOBHC OCHOBHOI'O

oO1ero oopazoBanus y o0ydaronierocsi OyayT copMUpoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOITNE T03HABATEIILHBIC YHUBEPCATbHBIC YUCOHbBIE JCHCTBHS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4YCOHBIC  JICHCTBHS,  PETYJISTHBHBIC
YHHUBEpPCAIbHBIC YUCOHBIC JICHCTBHSI.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE e CTBUS

Bba3oBnle Jjornyeckue a1eiicTBUA:

e BBIABIATH W XapaKTepU30BaTh CYIIECTBEHHbIE MpPHU3HAKU OOBEKTOB
(ssBNIEHUI );

e YCTaHABIMBATH CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKALUHU, OCHOBAHMS IS
000011IeHNs U CPAaBHEHUS,

e BBIABJIATH 3aKOHOMEPHOCTU U IPOTUBOPEUHS B pacCCMaTpUBAeMbIX (paKTax,
JAHHBIX U HAOJIIOJCHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

e BBIABJIATH NMPUYMHHO--CJICJACTBEHHBIC CBSI3U MPU H3yUYEHUU (PU3UUECKUX
SIBJICHMI U MPOLIECCOB, J€1aTh BBIBOJIbI C UCIOJIb30BAHUEM JI€TyKTUBHBIX
U WHAYKTHBHBIX YMO3aKJIIOUE€HUH, BBIIBUTAaTh THIIOTE3bl O B3aWMOCBS3SIX
(U3UYCSCKUX BEIIMYHH,

e CaMOCTOSITEJIBHO BBIOMpATh CMocoO pelieHus y4deOHoH (usnyeckomn
3alayu (CpaBHEHHE HECKOJIbKMX BApUAHTOB peElIeHUs, BHIOOp Hambosee
MOAXOJSIIETO C Y4ETOM CaMOCTOSITENIBHO BBICIIEHHBIX KDUTEPHUEB).

Bba3oBnle uccienoBarejbcKue 1eMCTBUSA.

e MHCIIOJIB30BAaThb BOIIPOCHI KaK HCCJ’IGI[OB&TCJ'H)CKI/II\/JI HHCTPYMCHT IIO3HAHUAA,
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IPOBOJUTH IO CAMOCTOATEIBHO COCTaBIEHHOMY IUIaHY OIBIT, HECIOKHBIN
bu3nyecKuit SKCHEPUMEHT, HEOOJBIIOE UCCIENOBaHUE (HU3HUECKOTO
SIBIICHUS;

OLIEHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMAIHIO,
MOJYYEHHYIO B XOJIE€ MCCIIEIOBAHUS WM KCIIEPUMEHTA;

CaMOCTOSITENTFHO (POPMYITHPOBATH 000OIIEHUSI U BBIBOJIBI IO PE3yJibTaTaM
POBEAEHHOTO HAOIOACHNUS, OIIBITA, UCCIIEIOBAHNUS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUUIECKUX
IPOIIECCOB, a TAKXKE BBIABUTaTh MPEAIOIOKEHHS 00 X Pa3BUTUH B HOBBIX
YCIOBUSAX M KOHTEKCTaX.

Pabora ¢ nundopmanmeii:

NPUMEHSATH Pa3IUYHbIE METObl, HUHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
otOope MHGPOPMALMM WA JIaHHBIX C Y4ETOM MpPEIJIOKEHHOW Yy4eOHOU
¢duznueckoil 3a1auu;

aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH WH(OOPMAIUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOATENIHO ~ BBIOMpaTh ONTUMAJbHYIO (OpPMY MpEICTaBIICHUS
uHQOpMaAIlUd W WUTIOCTPUPOBATH pelIaeMble 3aJaddl  HECIOKHBIMU
CXeMaMH, IdarpaMmmamMu, HHOU rpauKoi U X KOMOWHAIIMSAMH.

KOMMyHHKaTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHHZ

B XOJ€ OOCYXXIEHUs y4yeOHOro Marepuaia, pe3yJibTaToB JIa0OpaTOPHBIX
paboT ¥ IPOEKTOB 33J]aBaTh BOMPOCHI MO CYIIECTBY 00OCYK/1a€MOM TEMBI U
BBICKA3bIBaTh HJCH, HALICJICHHBIE HAa PEIICHUE 3aJayd U IOJJEpKAHME
OJ1aroeNaTeIbHOCTH OOILEHUS;

COMOCTAaBIISAITh CBOM CYXKIEHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
nuanora, OOHapyXMBaTh Pa3IMYMe U CXOACTBO MO3HIIMIA;

BBIPAKATh CBOXO TOUYKY 3PEHUS B YCTHBIX U MUCBMEHHBIX TEKCTAX;
nyOJIMYHO NMPEACTABISATh PE3yIbTaThl BHIIOJHEHHOTO (PU3UYECKOIO OMBITA
(9KCTIEpUMEHTa, UCCIIEeI0OBaHUS, IPOCKTA);

NOHMMAaTh W HWCHOJb30BaTh  MpPEUMYyIIeCTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM paloThl MpU PELIEHUHM KOHKPETHOU (hU3MUEeCKOM
pOOJIEMBI;

INPUHUMATh LIEJIM COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATh JIEUCTBUS
no e€ JOCTH)KEHMIO: paclpeleisTh poiav, OO0CYXKIaTh MPOLECChl H
pe3yJIbTaThl COBMECTHOM paboThI, 0000111aTh MHEHUSI HECKOJBKUX JIFOCH;
BBITNIOJIHATH CBOIO YacTh pabOThI, JOCTUTasl KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIPABIECHUIO W KOOPAMHHUPYS CBOM JEUCTBUS C JPYTUMH
YJIeHaMU KOMaH/Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENHbHO CPOPMYITHPOBAHHBIM YUYACTHUKAMH B3aUMOJICHCTBHUS.

PerynsiTuBHBIC YHMBeEpcaJbHbIe Y4eOHbIe NeiiCTBUSA
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Camoopranusanus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX U Y4YEOHBIX CUTYyalMsX, TPEOYIOLIMX
JUIS pelieHus (PU3NUECKUX 3HaAHU;

OPUEHTUPOBAThCS B  PA3NIMYHBIX MOAXOAAX MPHUHATUS  PELICHUN
(MHIMBUAYAJbHOE, NPHUHITHE PEILICHUs B TPYIIE, NPUHATHE PEIICHUN
TpyIIIOoN);

CaMOCTOSITEJIEHO COCTaBJIATh AITOPUTM PELICHUs (PU3NUECKON 3a/1aul WIN
IUTAHAa HMCCIICJOBAHUA C Y4ETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTUPOBATh NIPEIJaraéMble BAPUAHThI pENICHUM;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAIbLHBIN HHTEJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTyalluy U IPeJIararh IJlaH €€ N3MECHCHMS,
OOBSICHATh  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS) pe3ysbTaToB
NEeSATEIbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B AESITEIBHOCTh (B TOM YHCIE B XOJ BBIIOJHEHHUS
($uU3MYECKOr0 HCCIIEJOBAHMUS WJIM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJEHHBIX OLIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHUSM;

CTaBUTb ce0s Ha MECTO JIPYroro 4eloBeKa B XOJAE CIIOpA WU JTUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYIrOro;
IpU3HaBaTh CBOE MPaBO Ha OIMOKY NpU pElIeHUH (PU3NUECKUX 3a/1ay WIH
B YTBEPKICHUSX HA HAYYHBIE TEMBI U TAKOE XK€ MPABO APYTOTO.

MNPEAMETHBIE PE3YJIBTATHI

K xoHmy oOyuenus B 7 Kjacce MpeIMETHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYHAIOLIUXCS YMEHHIA:

UCIIONIb30BaTh MOHATHS: (U3MYECKHEe W XUMHYECKHE SBJICHUS, HaOIIoJeHUE,
HKCIEPUMEHT, MOJIEb, TUIIOTE3a, CIUHUIIBI (PU3MUECKUX BEIMYMH, aTOM, MOJIEKYJa,
arperaTHbIe COCTOSIHMSI BellecTBa (TBEPIOE, JKHUJKOE, ra3000pa3HOE), MEXaHUUYECKOe
JIBUXKEHHE  (paBHOMEpHOE, HEpaBHOMEPHOE,  MPSIMOJMHEHHOE),  TpaeKTopusl,
paBHOAEHCTBYOIAas cuia, jaedopmanus (ympyras, IUIaCTHYECKasi), HEBECOMOCTb,
COOOLIaoNIUECs COCYIbI;

pasznuuath siBaeHus (Iud@y3us, TEII0OBOE IBUKEHNUE YaCTUIl BEIIECTBA, pABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE NIBM)KEHUE, WHEPIINS, B3aUMOJICHCTBUE Tell, paBHOBECHE
TBEPABIX TEJI C 3aKpelyIEHHOM OChIO BpalleHMs, Iepeada JaBleHUs TBEPIbIMU
TeJIaMU, KUAKOCTSMH U razaMH, aTMOC(hEpHOe JaBJIeHuE, IJIaBaHUE Tell, IPEBPALCHUs
MEXAHWYECKOM SHEPIUN) MO ONHMCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUINX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh IPOSBIECHHE N3YYEHHBIX (U3NYECKUX SBJICHUM B OKpY’KaIOILEM MHUPE, B
TOM 4uciie (pU3MYECKHe SIBICHUS B MPHUPOAE: NMPUMEPHI ABHKEHUS C PA3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOM NPHUPOAE, NEHUCTBHUE CWIBI TPEHUS B IPHUPOAE H
TEXHUKE, BIHSHUE aTMOC(EpPHOro AaBICHHMS HA >KMBOM OpraHU3M, IJIaBaHUE DHIO,
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pBIYard B TeJ€ YelIOBEKa, MPHU 3TOM IEPEeBOIUTH MPAKTUUECKYIO 3a]ady B Y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUH;

ONKCHIBATh U3yUYEHHBIE CBOMCTBA TeN U (U3NYECKUE SBIICHUS, UCIIONb3Ys GU3NYECKUE
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCThb, CPEIHSSA
CKOpPOCTb, CHJIA YINPYTOCTH, CHUJA TSIKECTH, BEC Tejla, CUJla TPEHUs, [JaBIICHUE
(TBEpHOro Tenma, KUIKOCTH, rasza), BBITAJIKMBAIOLIAs CHJIA, MEXaHUYecKas pabora,
MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(PQHUIMEHT TMOJe3HOro ACWCTBUS
MEXaHHU3MOB, KMHETUYECKAasl U MOTEHLHUAJIbHAsl 3HEPIUs), IPU ONUCAHUU IPABUIIBHO
TPAKTOBAaTh (PU3NYECKUII CMBICI HCIIOIb3yEMbIX BEIMYMH, X 0003HAYCHUS U €TUHUIIBI
bu3NYECKUX BEIMYUH, HAXOAUTHb (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (U3UUYECKYIO
BEJIMYMHY C JPYTUMHU BEIMYMHAMH, CTPOUTH TpaUKH H3YYEHHBIX 3aBHCUMOCTEH
(bU3HYECKUX BEITNYNH;

XapaKTepu30BaTh CBOMCTBa Tes, (PU3MUECKHe SBJICHHUS U MPOLECCHl, HCIOJIb3YA
npaBujIa CIOKEHUs CUJl (BJIOJIb OJHOW TpsiMoii), 3akoH ['yka, 3axon [lackans, 3akoH
Apxumena, MpaBUIIO paBHOBECHs pbluara (0J0Ka), «30JI0TOE MPaBUIIO» MEXAHUKH,
3aKOH COXPAaHEHUS MEXaHWUYECKOM SHEepruu, IpU HSTOM J1aBaTb CIOBECHYIO
(opMyJIMPOBKY 3aKOHA U 3aIlIMChIBaTh €M0 MaTEMATUUYECKOE BbIPAXKEHHUE;

OOBSICHATH (DU3UYECKUE SIBICHUS, MPOIECCHl M CBOWCTBA TEJN, B TOM YHCIE H B
KOHTEKCTE CUTyalluil NMPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh IPUYUHHO-
-CJI€/ICTBEHHBIE CBSI3HM, CTPOUTH OOBSICHEHUE M3 1—2 JIOTMYECKUX ILIaroB C ONOPOM Ha
1-2 wu3yuyeHHBIX CBOIicTBa (U3MYECKUX SBICHUHM, (U3NYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemaTh pacuéTHble 3amadd B 1—2 neHCTBHS, WCHONB3YS 3aKOHBI W (POPMYIIBI,
CBSI3bIBAIOIIME (U3MYECKHE BEIWYMHBI: HAa OCHOBE aHalM3a YCJIOBUS 3aJadu
3alMCBhIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATh (PM3UYECKHE BEIUYMHBI B (OPMYIJBI U
MPOBOAUTH PacuéThl, HAXOAUTHh CIPABOYHBIC JIaHHBIE, HEOOXOIUMBIC Ui PEIleHUs
3a]a4, OLICHUBATh PEATUCTUYHOCTh MOTYUYEeHHON (PU3UUECKOI BETUYMHBL;
pacno3HaBaTh MpOOJEMbI, KOTOpPbIE MOKHO PEIIUTh MpU TMOMOIIU (PUINYECKUX
METONOB, B OIMCAaHUM HCCIIENOBAHUS BBIACIATH IPOBEPSIEMOE IIPEAINIOTIOKEHHE
(runortesy), pa3nuyaTh U HHTEPIPETHUPOBATH MOJYUYEHHBIM pe3ysibTaT, HaXOIUTh
OLIMOKH B XOJI€ ONBITA, JI€JaTh BHIBOJBI 10 €r0 pe3yJbTaTaM;

IPOBOJUTH OMNBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WIN (QU3NYECKUX CBOMCTB
Ten: (opMyIMpoOBaTH MPOBEPSEMbIE MPEANONOKEHHUS, COOUpaThb YCTAaHOBKY U3
IPEI0KEHHOT0 000PY/I0BaHUS, 3alIUCHIBATH XO/1 OIBbITAa U (POPMYJINPOBATH BHIBOJIBL;
BBITOJIHATH NPSMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, Macchl Tena, 00béMa, CUJIbl U
TEMIIepaTypbl C MCIOJIb30BAaHUEM AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMHMCHIBATH
NOKa3aHUs IpUOOPOB C yUETOM 3aJJaHHOM a0COTIOTHOM MOTrPEeIHOCTH U3MEPEHNUH;
IIPOBOAMTH HCCIIEOBAHUE 3aBUCHUMOCTH OIHOW (PM3MYECKOM BETUYMHBI OT JIPYroi c
HCIIOJIb30BaHUEM IPSAMBIX U3MEpPEHUN (3aBUCUMOCTH IIyTH PaBHOMEPHO JBUKYIIETOCS
TeJa OT BPEMEHH JBWKEHUS TEJa, CUJIBI TPEHUS CKOJIBKEHHUs OT Beca Tella, KadecTBa
00pabOTKM TOBEPXHOCTEW Ted M HE3aBUCHUMOCTH CHJIBI TPEHUS OT IUIOLIAAd
COIPUKOCHOBEHUS TEJI, CWIIbI YIIPYTOCTU OT YIJIWHEHUs IPY’KHUHBI, BBITAJIKUBAIOLIEH
CWIBI OT OO0BEMa MOrpyKEHHOM YacTHM Tela M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH Tella, OT TJIyOWHBI, HA KOTOPYIO MOTPYXKEHO Teo,
YCIOBUH TJIaBaHMUS TeJ, YCIOBHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHMsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEeHUs, cleaysl MPeUIoKEHHOMY IUIaHy, (PUKCHpOBaTh Pe3yibTaThl MOTYYEHHON
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3aBUCUMOCTH (DU3MYECKMX BEIUYMH B BHUJE MPEIIOKECHHBIX TAaOMUI] M TpadHKOB,
JieNiaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIIEIOBaHUS;

IPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (PU3MUECKMX BeEIMUYMH (IUIOTHOCTh BEIIECTBA
KHUJIKOCTH W TBEPIOrO Tela, CHJIa TPEHHUS CKOJIbKCHHUS, JaBICHUE BO3IyXa,
BBITJIKMBAIOIAsl CHJIA, JIEHCTBYIOLass Ha MOTPYXKEHHOE B JKUAKOCTh TEJO,
KO3(QULIMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHHU3MOB), CIenysl NPEeAsIOKEHHON
MHCTPYKIMU: TIPU BHIMOJHEHUH U3MEPEHHUI cOOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY
Y BBIYHCIISTHh 3HAYCHNE HCKOMOW BEIMYHMHBI;

coOuoaTh IpaBWJa TEXHUKM O€30MacHOCTH MpH paboTe ¢ J1abOpaTOpHBIM
000pyI0BaHUEM;

yKa3bplBaTh IPUHLUIBI JCHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETp, JTUHAMOMETP, COOOIIAIOIINECS COCY b, OAPOMETP, phIuar, NOJBMKHBIA U
HEMOABMKHBIN OJIOK, HAKJIIOHHAS INIOCKOCTh;

XapaKTepu30BaTh IPUHLUIBI JACHCTBUS M3YYEHHBIX MNPHUOOPOB M TEXHUUYECKUX
YCTPOMCTB € OMOpPOM Ha UX ONHUCAHUA (B TOM YHCIE: MOAIIMIIHUKH, YCTPOUCTBO
BOJIOTIPOBO/A, THIPABIMYECKUH TpPECcC, MaHOMETp, BHICOTOMEp, HMOPIIHEBOW HACOC,
apeoMeTp), UCIOJB3Ysl 3HAHHS O CBOMCTBAX (PM3UYECKHUX SIBJICHUH M HEOOXOJIMMBIC
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

IOPUBOAUTH TpPHUMEPBl (HAXOAUTh MHGOPMALMIO O MPUMEPAx) MPAKTUYECKOTIO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B TIOBCEJIHEBHOW XM3HM A obOecredeHus
0€30I1aCHOCTH MNpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YCTpOICTBaMuy,
COXpaHEHHS 3JI0pOBbSI M COOJIOACHUS HOPM OSKOJIOTUYECKOTO TIOBEACHUS B
OKpYXaIoIIeH Cpeae;

OCYILECTBIIATh OTOOp HMCTOYHUKOB HMH(popmanuu B MHTepHETE B COOTBETCTBUU C
3aJJaHHBIM TIOMCKOBBIM 3alIPOCOM, HAa OCHOBE MMEIOLINXCS 3HAHUH M IMyTEM CPaBHEHUS
Pas3JIMYHBIX UCTOYHUKOB BBIACIATH HHPOPMALIUIO, KOTOPAs SBJISIETCS MPOTUBOPEUUBON
WA MOXET ObITh HEJJOCTOBEPHOM;

UCTIOJIF30BaTh MIPH BBITIOJTHEHUH YUeOHBIX 3aJJaHUN HAyYHO--TIOMYJISIPHYIO JINTEPATYPY
(GU3NIECKOTO CO/epKaHUs, CIPaBOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIAJETh NMPHEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHust WHGOpManuu u3
OJIHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MUCbMEHHBIE M YCTHBIE COOOIIEHHs HAa OCHOBE 2—3
UCTOYHUKOB MH(opMaruu (Gu3n4ecKoro coaepkaHusi, B TOM 4HCiIe MyOJINYHO J1eNaTh
KpaTKHe COOOIIEHUs O pe3ysIbTaTax MPOEKTOB WM yUYeOHBIX UCCIIEOBAaHUMN, IPU 3TOM
rPaMOTHO HCIIOJIb30BaTh HW3YYEHHBI TMOHATUHHBIA ammapar Kypca (QU3UKH,
COIIPOBOK/JATh BHICTYIUICHHE MTPE3CHTAIHEH;

IPY BBINOJHEHUH Y4E€OHBIX MPOEKTOB U MCCIIEAOBAaHUM pacrpeneniTbs 00sS3aHHOCTH B
TpyTIe B COOTBETCTBUH C MTOCTABICHHBIMHU 3a7[adaMH, CIICJIUTh 3a BHITIOJTHEHNEM TIIaHa
NeMCTBUM, aZeKBaTHO OIIEHMBAaTh COOCTBEHHBIH BKIJIAJ B JEATEIbHOCTb TIPYIIIIBI,
BBICTPaNBaTh KOMMYHHMKATHBHOE B3aUMOJICHCTBHE, YUUTHIBAsE MHEHHE OKPY>KAIOLIHX.

K xonny oOyuenus B 8 kjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh y 00YYAIOIINUXCS YMEHUM:

UCIIOJIB30BaTh MOHSTHS: Macca M pa3Mepbl MOJICKYJ, TEIUIOBOE JBH)KCHHE aTOMOB U
MOJICKYJI, arperaTtHble COCTOSIHHMS BEIIECTBA, KPHCTAIMUECKHE M aMop(dHbIE Tela,
HACBHIIICHHBIA W HEHACBIIICHHBIN Tap, BJIAKHOCTh BO3/yXa, TEMIEpaTypa, BHYTPECHHSIS
DHEPTUsl, TeIJIOBOM JIBUTATEIIb, JICMCHTAPHBIA JICKTPHUECKUI 3apsil, JICKTPHUECKOES
I10JIE, HpOBOJIHHKI/I nu }II/IBJ'IGKTpI/IKI/I, HOCTOSIHHBII\/'I SHGKTPI/I'-IGCKI/Iﬁ TOK, MAarHuTHOC
1oJIe;
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pa3iauyaTth SIBIEHUA (TEIJIOBOE paCIIMpPEHHE W CXKaTHE, TEIUIoNepenada, TEMIoBOe
paBHOBECHE, CMadyMBaHMUE, KANWUIPHbIE SBJIEHUS, HUCHApeHHe, KOHJIEHCcaIus,
IUIaBJIEHUE,  KpuUcTalum3auus  (OTBEpAEBAaHME),  KHUIIEHME,  TeIUIolepeaaya
(TEnIonpoBOJHOCTh, KOHBEKLMS, W3JIy4YE€HUE), DJIEKTpU3ALUs TeJl, B3aUMOJICHCTBUE
3apsiioB, ACUCTBUS JIEKTPUUECKOrO TOKA, KOPOTKOE 3aMbIKaHUE, B3auMOJEHCTBUE
MarHuTOB, AEWCTBUE MAarHUTHOI'O IOJI1 HA MPOBOAHMK C TOKOM, 3JIEKTPOMAarHUTHas
UHAYKLIMS) 110 ONMCAHUI0O HUX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE,

pacrio3HaBaTh MPOSIBIICHHE U3YUCHHBIX (PU3MUECKUX SIBICHUI B OKPYXkAIOLIEM MHUpE, B
TOM 4uuciae (U3NYECKHE SBJICHUS B TMPHPOJE: TOBEPXHOCTHOE HATSHKEHUE U
KallWUISIPHBbIE ABJICHUsS B IPUPOAE, KPUCTALIBl B npupoze, uznydeHue CoHua,
3aMep3aHue BOAOEMOB, MOpCKHME OpH3bl, 00pa3oBaHUE POCHl, TyMaHa, WHEs, CHera,
DIIEKTPUYECKUE SIBJICHUS B aTMocdepe, DIEKTPUYECTBO IHKUBBIX OPraHU3MOB,
MarHuTHOE ToJsie 3eMid, Jpeld MOJII0COB, pOJib MAarHUTHOTO MOJS JUIS KU3HH Ha
3emiie, MOJSIPHOE CHUSIHUE, IIPU 9TOM MEPEBOAUThH MPAKTUYECKYIO 3a]lauy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBJICHUH;

OTMCHIBATh M3YYCHHBIC CBOMCTBA TEN U (PU3MUECKUE SBICHUS, HUCIIONB3Ys (PU3NIECKHE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSsS HHEPrusi, KOJIMYECTBO TEIUIOTHI, YJEJIbHAs
TEIUIOEMKOCTh ~ BEIECTBA, YAEIbHAs TEIJIOTAa IUIABJIECHUS, YJENbHAas TEIUIoTa
napooOpa3oBaHus, yAeidbHas TEMJIOTa CrOPaHHs TOIUIMBA, KO3((UIMEHT mosie3HOro
JeMCTBUS TEIUIOBOW MAILIMHBI, OTHOCHUTEJIbHAS BIAXKHOCTh BO3JyXa, JIEKTPUUYECKHUH
3apsil, CHUja TOKa, OJJIEKTPUYECKOE HAalNpsDKEHUE, COINPOTUBIIEHUE IPOBOJHUKA,
YZI€IbHOE COIPOTHBIIEHUE BEIECTBA, pa0d0Ta U MOLIHOCTb 3JIEKTPUYECKOIO TOKA), IPH
ONMCAaHUH TPABHIBHO TPAKTOBATh (U3WYECKUH CMBICT HCHOJIB3yEMbIX BEIWYHH,
0003HaueHMsI M eUHUIBI (U3NYECKUX BEJIWYHMH, HAXOAUTh (hOPMYJIbI, CBA3BIBAIOILUE
JAaHHYI0 (U3UYECKYI0 BEJIUYMHY C JAPYIMMH BEIMYMHAMHU, CTPOUTH Tpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEINYHH;

XapaKTepu30BaTh CBOMCTBa Tel, (U3MYECKHE SBJIEHUS U IPOLECCHl, HCIOJIb3Y
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUUECKON TEOpUH CTPOEHMS BEIIECTBA,
IOPUHLNII CYNEpPHO3UIMKU TMoyied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHS
3apsfa, 3akoH OMa as ywyacTka Lenw, 3akoH JDxoyns—/IeHna, 3akoH coXpaHEHHs
SHEPIuu, MPH 3TOM JAaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA W 3alMCHIBATh €ro
MaTeMaTUYECKOE BbIPAKEHUE;

OOBSACHATH (PpU3MUECKHE MPOILIECCHl M CBOICTBA TeJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyauui MIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITH
IPUYMHHO-CJIEICTBEHHBIE CBS3M, CTPOUTh OOBsICHEHHE M3 1-2 JOrMyecKux IIaroB ¢
ornopoif Ha 1-2 U3y4yeHHbIX CBOMCTBA (PM3NYECKUX SBICHUHN, GU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEN;

pemarh pacy€THble 3agaud B 2-3 JAEMCTBHS, MCMONb3Ys 3aKOHbI M (HOPMYJIbI,
CBs3bIBalOIIME (U3MUECKHE BEJIMYMHBI: HAa OCHOBE aHalu3a YCJIOBHUA 3aJauu
3aMKChIBaTh KPAaTKOE YCJIOBUE, BBISBISATh HEIOCTATOK JaHHBIX NIl PEIIeHUs 3ajadu,
BBIOMPATH 3aKOHBI U (HOPMYJIbI, HEOOXOUMBIE AJIsl €€ pEelIeHus, IPOBOJUTh Pacu&Thl U
CpaBHUBATh MOJIy4eHHOE 3HaUeHNe (PU3NUECKON BETMUUHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh MpPOOJIEMbI, KOTOpPHIE MOKHO PEIIUTh MpU MOMOIIU (PUINYECKUX
METOJIOB,  MCIIONb3Yysl ~ ONMCAaHUE  MCCIENOBAaHUSA,  BBIIEIATH  NPOBEPSIEMOE
MIPENOJIOKEHNEe, OLIEHWBATh MPaBWJIBHOCTh MOPSAKAa IPOBEIACHUS HCCIEA0BaHUSA,
JIeJIaTh BBIBOJIBI;
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IPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBONCTB
Tesl (KalWUISIPHBIE SIBIICHMS, 3aBUCHUMOCTb JIaBJIEHUS BO3JyXa OT ero oObéMa,
TEMIIEPATYPbI, CKOPOCTH NPOLIECCAa OCTHIBAHUS U HarPEBAHUS NPU U3IIyUYEHUU OT LIBETA
U3Iydaroume  (morjomaroneil) MOBEPXHOCTH, CKOPOCTb HCIApPEHHs] BOJBI  OT
TEeMIepaTypbl KHJIKOCTM M IUIOIIAAM €€ IOBEPXHOCTH, 9VIEKTPU3aLUs Tl MU
B3aUMO/JICIICTBHE 3JIEKTPUUECKUX 3apsAJ0B, B3aMMOJAEHUCTBUE MOCTOSHHBIX MarHUTOB,
BU3YaJIM3al1sl MArHUTHBIX 110JIEW MOCTOSIHHBIX MarHUTOB, A€UCTBUS MAarHUTHOTO TOJIS
Ha ITPOBOJHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATENs
IOCTOSIHHOTO TOKa): (hopMynupoBaTh NpoOBEpseMble IPEINOJIOKEHUs, cOoOUpaTh
YCTAaHOBKY M3 IPEUIOKEHHOIO0  00OpYyZOBaHMs, OIUCBHIBaTH XOJ OIBITa U
(bopMyaHpOBaTH BHIBOMKI;

BBIIOJHATh NPSMbIE U3MEPEHUS] TEMIIEPATypbl, OTHOCUTEIbHOW BIAQXKHOCTH BO3/yXa,
CWJIBI TOKA, HANpPsDKEHUS C MCIIOJIB30BAaHMEM aHAJOrOBBIX IMPUOOPOB U JaTUYUKOB
¢u3MUeCKUX BEIMYUH, CPAaBHUBATh pPE3YyJIbTAaThl H3MEPEHUH C Y4YETOM 3aJaHHOM
a0COJIIOTHOW MOTPENIHOCTH;

IPOBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMYUHBI OT JPYroil ¢
UCIIOJIb30BAaHUEM NPSAMBIX U3MEPEHUH (3aBUCUMOCTb CONPOTHUBIICHUS MPOBOJAHUKA OT
€ro JJIMHBI, IJIOLa1 MONEePEYHOro CEeUYEHUs M YEIbHOIO CONPOTUBIICHUS BEIIECTBA
IIPOBOJHMKA, CUJIbI TOKA, UIYIIETr0 Yepe3 MPOBOJHUK, OT HANPSKEHUS Ha POBOJIHUKE,
UCCJIEJOBAaHHUE T10CJIEI0OBATEIbBHOTO U MAapajuIeIbHOTO COEJUHEHUM MPOBOJHUKOB):
IUITAHUPOBATh HCCIE0BaHUE, cOOUpaTh YCTAHOBKY U BBIIOJHATH U3MEPEHUs, CIEdys
IPEUIOKEHHOMY IUIaHy, (PMKCUPOBATh Pe3yJIbTAaThl OJYYCHHOH 3aBHCHMOCTH B BHJIE
TaOIHI U TPaQHKOB, AETATh BBIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHNUS;

IPOBOJUTh KOCBEHHBIE M3MEPEHHUs (U3UYECKUX BEIMUYUH (yIeNbHAs TEIUIOEMKOCTh
BEIIECTBA, CONPOTUBJIEHUE NIPOBOJHUKA, Pa00OTa U MOIIHOCTh 3JIEKTPUUYECKOI'O TOKA):
IUIAaHUPOBaTh M3MEpPEHHs, CcoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEays
IPEeJI0KEHHON MHCTPYKIUH, U BBIYUCIIATh 3HAUCHUE BEJINUMHBI,

coOnrofarh TMpaBuia TEXHUKUM O€30MacHOCTH TIpu pabore ¢ Jab0paTOpHBIM
00opyaOBaHUEM;

XapaKTepu30BaTh MPUHLUIBI JIEHCTBUS HU3YUYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB € ONOPOM HAa WX OMNMCAHMSA (B TOM YHCJE: CUCTEMA OTOIUIEHHUS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, amIepMeTp, BOJBTMETP, CUETUYHK AJIEKTPUUYECKOU
SHEpPruM, HIJIEKTPOOCBETUTENIbHbIE NPUOOPBI, HArpeBaTeIbHbIE SJIEKTPONPHUOOPHI
(mpuMepBl), SJEKTPUYECKHUE MPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIraTENb
MOCTOSIHHOTO TOKAa), HWCHOJb3ysl 3HaHUS O CBOMCTBaX (DU3MYECKUX SIBICHUH U
HeoO0XouMble (PU3HUECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTbIE TEXHUYECKHUE YCTPOMCTBA U HU3MEPHUTENbHbIE MPUOOPHI IO
CXeMaM M CXEMaTUYHBbIM PUCYHKaM (PKUIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHETO CrOpaHMsl, 3JIEKTPOCKOI, PEOCTaT), COCTABISTH
CXEMBI 2JIEKTPUYECKUX LIETIEH C MOCIEN0BATEIbHBIM U NapauIeIbHbIM COCIUHEHUEM
HIIEMEHTOB, pa3nyasi yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPHUECKUX IETeH;
OPUBOJIUTH TMpPUMEPHl (HAXOAUTh HMHPOPMAIMI0 O MpHUMepax) MPaKTUYECKOTO
UCIIONIb30BaHUsl (M3NYECKUX 3HAHUM B IMOBCEJHEBHOW XU3HU s oOecreueHus
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOOpaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMs 3/I0pOBbSI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEICHUS B
OKpYXaroIlIeH Cpeae;

OCYHIECTBIISITh MOUCK HHpopManuu ¢usnueckoro coaepxanus B HHTephere, Ha
OCHOBE€ MMEIOIIMXCS 3HAaHUW M MYTEM CpaBHEHUS JOINOJIHUTEIBHBIX HCTOYHUKOB
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BBIJICJIATE MH(OPMALIMIO, KOTOpas SBISETCS TNPOTUBOPEUYMBOM HIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIOJIb30BaTh IIPH BBIIIOJIHEHUH YUEOHBIX 3aJJaHUi HAayYHO--TIOMYJIIPHYIO JINTEPATYPY
(¢u3MUecKoro coaep)kaHus, CIOpaBOYHBIE MaTepHalbl, pecypcel cetu HHTepHer,
BJIAJeTh INPUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHGOpPMALUU U3
OJIHOM 3HAKOBOW CHCTEMBI B IPYIYIO;

co3/aBaTh COOCTBEHHbIE NHCHMEHHBIE M KpaTKUE YCTHBIE COOOLICHMS, 0000mas
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHUKOB (DU3MYECKOrO COJEpKAHUSA, B TOM UHUCIIE
nyOJIMYHO  HPEJNCTaBISATb  PE3yJbTaTbl I[POEKTHOM WM HCCIENOBATEIbCKON
JESTENIbHOCTH, MPU 3TOM I'PaMOTHO UCIOJIb30BaTh W3YUYEHHBIN MOHATUMHBIN anmapar
Kypca (pU3UKH, CONPOBOXK/IATh BHICTYIUICHUE ITPE3EHTAL[EH;

IOpU BBIIOJHEHUHM Y4YEOHBIX IPOEKTOB M HCCIENOBaHUNM (U3NYECKUX IPOLECCOB
pacrpenenatb 00s13aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABICHHBIMU 33JayaMH,
CJIIEIUTh 3a BBIOJIHEHUEM IUIaHA JCHCTBUH M KOPPEKTHUPOBAaTh €ro, ajeKBaTHO
OLICHMBATh COOCTBEHHBIM BKJIaJ B  JIEATENBHOCTh  TPYIMIbI, BBICTPAUBATh
KOMMYHHUKAaTHBHOE B3aMMOICHCTBHE, IPOSBIISSA TOTOBHOCTD Pa3pemiaTh KOH(DIUKTHI.

K xonmy oOydeHus B 9 kjacce mpeIMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTtb cHOPMUPOBAHHOCTH Yy OOYHAIOIINXCS YMEHUI:

HCIIOJIB30BaTh IIOHATHS: CUCTEMA OTCYETAa, MATEpPHAIBbHAsI TOYKa, TPAEKTOpUs,
OTHOCHUTEJIEHOCTh MEXaHMUYECKOTO JBIKEHUS, nedopmanus (ynpyras, miiacTudeckas),
TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb WU IIEpErpy3Kd, LEHTP
TSOKECTH, a0COJIOTHO TBEPJOE TEJO, LEHTP TSHKECTH TBEPAOrO Tena, paBHOBECHE,
MEXaHUYeCKue KosiebaHus M BOJHBI, 3BYK, MH(Qpa3ByK U  yIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, LIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTb U
JATbHO30PKOCTh, CIIEKTPBl HUCITYCKaHWsI W IOTJIONICHUs, anbga-, Oera- U Tramma-
U3JIy4EHUs, U30TOIIbI, ZICpHAs SJHEPIEeTHKA,

pasinyarh sBJIeHUS (PaBHOMEPHOE W HEPaBHOMEPHOE NPSMOJIMHEHHOE ABHMKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JIBM)KEHHE, CBOOOIHOE MaJeHUE TeJll, pABHOMEPHOE
JIBIJKEHHE 110 OKPYKHOCTH, B3aUMOJCWUCTBUE TEJ, PEAaKTHUBHOE JBHKCHHUE,
Kosie0aTesIbHOE JIBUJKEHUE (3aTyXalolllie M BBIHY)KJIEHHBIE KojeOaHus), pPEe30HAHC,
BOJIHOBOE JBWKEHHE, OTpPaXCHUE 3BYKa, NPSIMOJIMHEWNHOE PpACIPOCTPAHECHHUE,
OTPa)KEHUE U NPEIOMIIEHHUE CBETA, IIOJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE
0ermoro cBera B CHEKTP M CIOXKEHHME CIEKTPaJbHBIX I[BETOB, IHCIIEPCUS CBETa,
€CTECTBEHHAsl pPaJUOAKTUBHOCTh, BOZHUKHOBEHUE JMHEMUYATOro CHEKTpa H3JITyUYEHMS)
II0 ONMCAHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIIMX
JaHHOE (pr3HUecKoe SIBIEHUE;

pacrio3HaBaTh NMPOSBICHUE U3YUEHHBIX (PU3NYECKUX SABJICHUN B OKpYXaroleM Mupe (B
TOM 4Hclie (U3NYECKUEe SBJICHUS B MPUPOJE: MPUIUBBI U OTIMBBI, ABHKCHHE IUIAHET
ConHeYHOU CHCTEMBI, PEAKTUBHOE JBUKEHHE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJICTPSICEHUE, CEMCMUYECKHME BOJHBI, ILyHAMH, 3XO, I[BE€Ta Tell,
ONTUYECKHWE SBJIEHUS B  TMpHpPojAe, OHOJOrMYecKoe JeHCTBHE  BUAMMOIO,
yIbTPadUOIETOBOTO M PEHTIC€HOBCKOTO HM3JIY4YEHUH, €CTECTBEHHBIN paJuOaKTUBHBIN
(GOH, KOCMHMYECKHE JIy4d, pPaTUOAKTUBHOE W3JIyue€HHE IMPUPOAHBIX MHUHEPAJIOB,
JeiiCTBUE paiiOaKTUBHBIX M3IYYEHHH HAa OpraHu3M 4YejoBeKa), IpU 3TOM MEePEBOIUTH
MPAKTUYECKYIO 337auy B y4eOHYIO, BBIIEISATH CYIIECTBEHHbIE CBOWCTBA (IIPU3HAKU)
bu3nUecKuX SBICHUIA;

OIKCHIBATh U3YYECHHBIE CBOMCTBA Tel U (pU3HUECKHUE SBJICHUS, UCTIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (CPEAHsIsI U MTHOBEHHAs CKOPOCTb Tella NMPH HEPaBHOMEPHOM JIBUKEHHUHU,
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YCKOpPEHUE, MEepEMEILEHUE, MTyTh, YIJIOBasi CKOPOCTb, CHJIa TPEHHUS, CHJIa YNPYTOCTH,
CHJIa TSKECTH, YCKOpEHHE CBOOOTHOrO MaJeHHsI, BEC Tela, UMITYJIbC Teja, UMITYJIbC
CHJIBI, MEXaHMUYEeCKasi paboTa U MOILIHOCTh, TOTEHIIUAJIbHAS SHEPTHs TeNa, MOAHITOTO
HaJl IOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHASI SHEPTUS CKATOM IPY>KUHBI, KHHETHYECKast
DHEPTus, TOJHAas MEXaHWYecKas HHEeprus, NEepuoJl W 4YacToTa KoJeOaHuH, IUIMHA
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTb CBETA, [10KA3aTelb IPEIOMIICHUS
cpefbl), MPU ONUCAaHUM IMPABHIIBHO TPAKTOBaTh (PU3MUYECKHM CMBICI HCIOJIb3YEMBIX
BEJIMYMH, OOO3HAYEHUS M €IUHHULBI (PU3NYECKHX BEJIMYMH, HaXoIuThb (HOPMYJIH,
CBSI3bIBAIOIME JAHHYI (U3MYECKYI0 BEIMUYUHY C JPYTMMH BEIMYMHAMH, CTPOUTH
rpaduKy U3yYSHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIMYNH;

XapaKTepu30BaTh CBOICTBA Tell, (PU3UYECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXPAHEHHUs 3HEPIMH, 3aKOH BCEMHUPHOI'O TATOTEHHUS, MPUHIUI CYNEPHO3ULUHU CHUII,
IPUHIUI OTHOCUTENbHOCTHU [anumes, 3akoHbl HproTOHA, 3aKOH COXpaHEHUs UMITYJIbCa,
3aKOHBl OTPaK€HHWsI M MPEJIOMIIEHUS CBETa, 3aKOHbl COXPAHEHUs 3apsioBOrO U
MaccoBOI'O YHMCEJ TMpU SAEPHBIX peakUMsX, IpU 3TOM JaBaThb CJIOBECHYIO
(GopMyJIMPOBKY 3aKOHA U 3alIMChIBaTh €M0 MaTEMAaTUUYECKOE BbIPAKEHHUE;

OOBSICHATh (hU3HYEecKHe MPOLECChl U CBOWCTBA Tell, B TOM 4YHCIE M B KOHTEKCTE
CUTyalUl  IpPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:  BBIABIATH  MPUUYHUHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX I11aroB ¢ ONOpPOoil Ha 2—
3 u3yueHHBIX CBOMCTBA (U3MYECKUX SBJICHHM, (U3NYECKUX 3aKOHOB MM
3aKOHOMEPHOCTEH;

pemarh pacuéTHbIE 3a/1a4M (OIMUPAIOLIMECs Ha CUCTEMY U3 2—3 ypaBHEHMI ), UCTIOIb3YsI
3aKOHBI U (POPMYIIBI, CBSI3bIBAIONINE (DU3MUYECKHE BEIWYMHBI: HAa OCHOBE aHaIM3a
yCIIOBUSL 3a/ladyd 3allUChIBaThb KPAaTKOE YCJIOBME, BBIABIATH HENOCTAIOLIUE WM
U30BITOYHBIE JTAaHHBIC, BHIOWPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE AJIS PELICHUs,
OPOBOJIUTH PAacUy€Thl M OLIEHHWBAaTh PEATUCTUYHOCTh IOJTYYEHHOIO 3HAYEHUS
(U3UYECKON BEJIMYUHBIL;

pacno3HaBaTh MpOOJEMbI, KOTOpPbIE MOKHO PEIIUTh MpU TMOMOIIU (PUINYECKUX
METOJIOB,  MCIOJNb3Yysl ~ ONUCAaHUE  MCCIEAOBaHUS,  BBIICHATH  MPOBEPSIEMOE
MPENIOJIOKEHNE, OLIEHWBATh IPABUWIBHOCTh MOPSAKAa IPOBEACHUS HCCIEA0BaHUSA,
JieNiaTh BBIBOJIbI, HHTEPIPETUPOBAThH PE3yJIbTaThl HAOIIOICHUN U OIBITOB;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WIN (QU3NYECKUX CBOMCTB
Ten (M3y4eHHne BTOpOro 3akoHa HploTOHA, 3aKOHAa COXPAHEHHUs YHEPTUH, 3aBUCUMOCTh
nepuoja KojiebaHuil MPyKUHHOTO MAaATHHUKA OT Macchl Ipy3a U )KECTKOCTU MPYKUHBI U
HE3aBUCHMOCTb OT aMILUTUTY/Ibl MaJIbIX KOJI€OAHUMH, MPSMOIMHENHOE pacpOCTpaHEHUE
CBETa, pPa3jiokeHHe OeJIoro cBeTa B CIHEKTP, M3y4YE€HHE CBONCTB M300pakeHUs B
IUIOCKOM 3€pKajle M CBOMCTB H300pakeHHMsl MpeaMmera B coOMparoliel JIMH3E,
HaAOJIIOJIEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB M3IYUYEHHs): CaMOCTOSITEIbHO
coOuparh yCTaHOBKY U3 N30BITOYHOI0 HAOOpa 000pyI0BaHMSI, OIUCHIBATh X0 ONBITA U
€ro pe3yJbTaThl, ((OPMYIUPOBATH BBIBOIbI;

IOPOBOJUTH MPU HEOOXOAMMOCTU CEPUI0 TPSMBIX W3MEPEHUH, OINpenensis cpenHee
3HaYeHHe H3MepseMoil BeNUYMHBI ((OKYCHOE pacCTOsSHHE COOUpAIOLIeH JIMH3bI),
000CHOBBIBaTh BEIOOP crioco0a U3MepeHHst (M3MEPUTENILHOTO TpUbopa);

MPOBOAMTH HCCIIEIOBAaHUE 3aBUCUMOCTEN (U3NYECKUX BEIUYMH C HUCIOJIb30BaHUEM
OpSIMBIX M3MEpPEHUN (3aBUCHUMOCTb IIyTH OT BPEMEHM IIPM PaBHOYCKOPEHHOM
JIBUKEHUM 0e3 HauyalbHOW CKOpPOCTH, TMepuoja KoJieOaHH MaTeMaTH4ecKOro
MasiTHUKA OT JUIMHBI HWUTH, 3aBUCHUMOCTH yTIJla OTpa)XCHHsI CBETa OT yrIja MajeHus u
yria MpeioMJICHHs OT yIJia MajeHus1): TUIaHUPOBaTh MCCIEOBAHUE, CAMOCTOSTENEHO
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coOMpaTh YCTaHOBKY, (UKCHUPOBATh pe3yJdbTaTbl IOJIYYEHHOW 3aBHCUMOCTH
¢u3nUecKuX BEIWYMH B BHJE TAOMUIl U rpaduKoB, AeTaTh BBIBOJABI MO PE3yJIbTaTaM
WCCIIEI0BAHMS;

MPOBOJAUTH KOCBEHHbIE H3MEpPEHUs (U3MUECKUX BEIMYMH (CpeqHsisi CKOPOCTh U
YCKOpEHHUE Tella MPU PaBHOYCKOPEHHOM ABM)KEHUHU, YCKOPEHHE CBOOOIHOIO MaJCHUS,
KECTKOCTh MPYKUHBI, KOAPPUIUMEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTta u
MOIIIHOCTh, 4YacTOTa M IHEpUOja KOJEOAHMH MaTEMaTHYECKOro U MPYKUHHOIO
MasTHUKOB, ONTHYECKas CWIa COOMpAlomield JIMH3BI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY M BBIIOJHSTH
U3MEPEHHUs, CIeAys MPEUIOKEHHON MHCTPYKLMH, BBIYUCIIATh 3HAYCHUE BEIUYUHBI U
AQHAIN3UPOBATh IIOJYUYEHHBIE pe3ylbTaThl C YYETOM 3aJaHHOM IOTPELIHOCTU
U3MEPEHU;

coOnrofaTh TMpaBuja TEXHUKHM Oe30MacHOCTH TMpu pabore ¢ 1abOpaTOpHBIM
000pyI0BaHUEM;

pa3ianyaTh OCHOBHBIE NPU3HAKH H3YYEHHBIX (M3MUYECKUX MOJENeil: MarepualibHas
TOYKa, a0CONIOTHO TBEPIOE TEJIO, TOYCUHBIM WMCTOYHWUK CBETA, JIyd, TOHKAas JIMH3a,
IJIaHeTapHasi MOJIeJb aTOMa, HYKJIOHHAs: MOJEJIb ATOMHOTO $171pa;

XapaKTepU30BaTh NPUHLUIBI JIEHCTBUS U3YYECHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOH HA UX OMUCAHUS (B TOM YHUCIE: CIIUIOMETP, JATYMUKHU MOJIOKEHUS,
PacCTOSIHUA U YCKOPEHHUS, paKeTa, 9X0JI0T, OUKH, TIEPUCKOII, OTOAIapaT, ONTUIESCKHE
CBETOBO/Ibl, CIIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), Hcnonb3yst 3HaHUSA O
CBOICTBaxX (PM3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;
HCII0JIb30BaTh CXEMbI U CXEMaTUYHbIE PUCYHKH U3YUYEHHBIX TEXHUYECKHUX YCTPOWCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTUYECKUX MPOIECCOB MPU PEIIeHUU Y4eOHO--
MPAKTUYECKHUX 3a/1a4, ONTUYECKUE CXEMbI JUIsl TOCTPOCHUS M300paKeHUH B IIOCKOM
3epKajie ¥ coOuparoIei JInH3e;

OPUBOJIUTH MpPUMEPHl (HAXOAUTh MHPOpPMAIMIO O MpUMEpax) MPaKTUYECKOTo
UCIIOJIb30BaHUsl (U3NYECKUX 3HAHWM B IOBCEJAHEBHOM >KM3HHM JUIsl OOecreyeHus
0e30MacHOCTH TIpU OOpallleHuH ¢ MpuOopaMH M TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHMs 3/I0pOBbSI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYXKaroIleH Cpeae;

OCYHIECTBIIAATh TMOUCK UHpopManuu (Qusndeckoro coaepxkanuss B HHrepHere,
CaMOCTOSITENIbHO (OPMYJIHMPYs TMOUCKOBBIN 3ampoc, HAXOAUThb IyTH OIpeAeIeHUs
JIOCTOBEPHOCTH TIOJYYeHHOW WH(GOPMAIIMM Ha OCHOBE WMEIOIIUXCS 3HAHUU |
JIOTIOJTHUTEIbHBIX HICTOYHHUKOB;

UCIIOJIb30BaTh MPU BHIIIOJIHEHUH YYEOHBIX 3aJJaHUN HAayYHO--TIONYJISIPHYIO JINTEPATypy
(GU3MUEeCKOro CcojAep)KaHus, CIpaBOYHbIE MaTepHalbl, pecypcbl cetu HHTepHer,
BJIaJeTh MpUEMAaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHHsl WHGPOpMALUU U3
OJHOU 3HAKOBOW CHCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHbIE MUCbMEHHbBIE M YCTHBIE COOOIEHUSI Ha OCHOBE MH(pOpMauu
U3 HECKOJbKHUX HCTOYHUKOB (DU3MUECKOrO COJAEp)KaHUSA, MyOJUYHO MPEICTaBIATh
pe3yJbTaThl MPOEKTHOM WIIM MCCIIeI0BATENbCKON E€ATEIbHOCTH, IPU 3TOM I'PaMOTHO
UCIOJIb30BaTh HM3YYCHHbIM TMOHATUHHBINA ammapar W3ydyaemMoro pasjena (U3uKd Hu
COIIPOBOKJATh BBICTYIUIGHHWE MpE3eHTale ¢ Y4€ToM OCOOEHHOCTEeH ayauTopun
CBEPCTHUKOB.

BOCIIMTAHUE NATPUOTU3MA HA YPOKAX ®U3UKH
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[TonsaTe maTpuoTM3Ma Ha ypokax (u3uku (GopMHpYETCsl MpH U3yuyeHHH Ouorpaduii
YUEHBIX U UCTOPUHU HAYYHBIX OTKPBITHI U BKIIIOYAET B ceOsi:
— YyBCTBO IIPUBSI3aHHOCTH K TEM MECTaM, I'I¢ YEJIOBEK POJWICA U BBIPOC;
— YBa)XXHUTEJIBbHOE OTHOLICHME K SI3bIKY CBOETO HAPOJA;
— 3a0oTy 00 uHTepecax PoauHsr,
— OTBETCTBEHHOCTb 3a cyAbOy PonuHbl, oco3Hanue noiara nepen PoauHoM, oTcTamBaHue ee
YEeCTU U JOCTOUHCTBA, CBOOOIbI M HE3aBUCUMOCTH (3aiura OTeuecTBa);
— coxpaHeHue BepHocTu Ponnne;
— FOPAOCTH 3a COLMAIbHBIE U KYJIbTYPHbIE JOCTUKEHHS CBOEH CTPaHBI,
— ropAocTh 3a cBoe OTe4YecTBO, 32 CUMBOJIBI FOCYAapCTBa, 32 CBOW HApOJ;
— YBQXKUTEJIbHOE OTHOIIEHHE K HCTOPHUYECKOMY mpouuiomy Poaunbl, cBoero Hapopia, €ro
0OBIYasiM U TPaJULUAM;
— I'yMaHM3M, MIJIOCEpIKE, 001eUeI0BEeYeCKHE [IECHHOCTH.

B cootBerctBum ¢ Ilporpammoil (¢GyHIaMEHTANbHBIX HAy4YHBIX HCCICIOBAaHUN B
Poccwuiickoit @eneparu Ha gonarocpoudsiid mepuona (2021-2030 roael) yuyuTeno HE0OX0IUMO
O3HAKOMHUTb CTapLICKIACCHUKOB C OCHOBHBIMM HAy4yHbIMHM 3aJa4aMUd M  OKUAAEMBIMHU
NpOpbIBHBIMU pe3ysibTaramMu Ha 2021-2030 roapbr:

— aCTpPOHOMHS U acTpo(hU3HKa;

— (QyHIaMEHTAIbHBIE HCCIECAOBAaHUS B O0JACTH COBPEMEHHON ONTUKH, (HOTOHWKH 15 u
Ja3epHOW (U3MKU, B TOM YHCIIE BOIPOCHl CO3JIaHHMsI HOBBIX JIa3epHBIX T'E€HEPAaTOPOB U
MCCIJIEIOBAHMSI B3aUMOJICHCTBUSA JIA3EPHOTO U3JIYYECHHUS C BELIECTBOM;

— CO3/JJaHM€ HOBBIX MCTOYHMKOB 3HEPIHM, B TOM 4YHCJIE Ha OCHOBE YIPABISEMOTrO SIEPHOTO
CHHTE3a, a TaKXKe IO pPa3pabdoTKe HOBBIX METOJOB TI'eHEpallil WHTEHCHUBHBIX ITOTOKOB
YCKOPEHHBIX YaCTHUI[ ¥ 3JIEKTPOMAarHUTHOTO U3JIyUYCHMS;

— KBaHTOBbIE TEXHOJIOTHH, UCCIEN0BaHUs (PU3NYECKUX U TEXHOJOIMUECKUX OCHOB CO3/IaHUS
AJIEMEHTOB KBAaHTOBBIX CUMYJISITOPOB, KBAHTOBBIX KOMIIBIOTEPOB U KBAHTOBOU CBS3H;

— CO3/IaHUE HOBBIX TUTOB (DYHKIMOHAJIBHBIX MAaTEPUANOB M CTPYKTYp: MOIYHPOBOJHHKOB U
HAHOTETEPOCTPYKTYP,  BBICOKOTEMIIEPATYPHBIX  CBEPXIIPOBOAHMKOB,  KOHCTPYKLMOHHBIX
MaTepUajIoB U KOMIIO3UTOB;

— MEIMIMHCKas (U3MKa B 4YacTU TIIyOOKuMX (yHAAMEHTalIbHBIX MCCIEOBAaHUII Ha CTBIKE
¢u3MKK, XUMUU U OHOJOTMM M B YacTh pa3pabOTKH HOBBIX METOJOB M HHCTPYMEHTOB
JIMarHOCTUKY U JICYSHHs Pa3InYHbIX 3200JI€BaHUN;

— (hyHIaMeHTaIbHbIE OCHOBBI TEXHOJIOTHI, UMEIOIUX BBICOKOE MPHUKIAAHOE 3HAUEHUE, B TOM
YyHUClle  SIIEPHBIX,  JIa3€pHO-ONTHYECKHX  ((POTOHHBIX),  KBAHTOBBIX,  KOOPJAMHATHO-
HAaBUTAlIMOHHBIX M METPOJIOTMYECKUX,  MEAMIMHCKHX, TEXHOJOTHMH  (PU3NUEecKOoro
MaTepUaIOBEICHUS.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HanMeHoBaHMe pa3jeioB U TeM K I (uudposrbie)
n/n NMPOrpamMMbl Bcero O;Tpo‘m’m’le pﬁaKanecKue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesI
Paznes 1. ®usuka u e€ poJib B MO3HAHUHU OKPYKAKIIEr0 MUPa
bubmuorexa [JOK
11 Pu3HKa - Hayka 0 MPHPOJe 2 0 0 https://m.eds00.ru/7416194
bu6mmoreka [IOK
1.2 PU3NUCCKHC BENMIMHEI 2 0 1 https://m.eds00.ru/7f416194
. bu6mmoreka [IOK
1.3 EcrecTBeHHOHAyYHBIN METO MO3HAHUS 2 0 1 https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3znea 2. [lepBoHayasibHbIe CBEIE€HUS 0 CTPOCHUH BelllecTBA
bubmuorexa [JOK
2.1 CTpoeHue peilecTsa . 0 0 https://m.eds00.ru/7416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 5 0 1 bubnmnoreka [JOK
' BeleCcTBa https://m.edso0o.ru/7f416194
bu6mmoreka [JOK
2.3 ArperatHble COCTOSIHUS BEILIECTBA 2 0 0 https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:keHue U B3aUMO/IeiCTBHE TeJl
bu6mmoreka [JOK
31 Mexarueckoe Jsmkenne 3 0 0 https://m.eds00.ru/7f416194
bubmuorexa [JOK
3.2 Muepuus, macea, n10THOCTS 4 0 1 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
3.3 Crna. Bupt cun 14 1 2 https://m.eds00.ru/7f416194
Hroro no pazgeny 21
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Pasnen 4. /laBiieHue TBEPABIX TeJl, KUAKOCTEH M Ta30B

41 [asnenue. llepenava naBneHust TBEpAbIMU 3 0 0 bubnnoreka [HOK
' TeJaMU, JKUJIKOCTSIMHI U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBenne KuaKoCTH S 0 0 https://m.eds00.ru/7f416194
bubmuoreka [JOK
4.3 ATmocheproe nasneHue 6 0 0 https://m.eds00.ru/7f416194
44 JleficTBrE XKUIKOCTHU U T'a3a Ha OTPYKEHHOE 7 1 3 bubmmoreka [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pazjnen 5. O600menne
5.1 ‘ HToroBast KOHTpOJIbHAS paboTa 1 1 0
Htoro 1
Pa3nes 6. PaGora m MoiHOCTB. JHeprus
bubmuorexa [JOK
6.1 Pabora n momHoCTS 3 0 . https://m.eds00.ru/7f416194
bu6mmoreka [JOK
6.2 Hpoctbie MexamH3MBI > 0 . hitps://m.eds00.ru/7f416194
bu6mmoreka [IOK
6.3 Mexanuteckas sHeprus 4 1 1 https://m.eds00.ru/7f416194
Hroro no paszneny 12
PezepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 12
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8 KUIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbeIe HpﬁaKanecmle 06PA30BATEIBHBIE
padoTsl padoThI pecypesI
Pa3pen 1. TenioBble siBJICHUS
. bu6mmoreka [IOK
1.1 CtpoeHue U CBOWCTBA BEIIECTBA 7 0 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Ternoseie nponeccer 21 1 S https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznea 2. DiiekTpryeckre 1 MAarHUTHbIE SIBJICHUS
21 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 0 1 bubnuorexa [JOK
' U UX B3aUMOJICHUCTBUE https://m.edsoo.ru/7f4181ce
. N bu6mmorexa [IOK
2.2 IToCTOSIHHBIN JEKTPUUCCKUNA TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 MaruuThble AB1CHHA 6 1 15 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 OMNeKTPOMArHHTHASA MHAYKIHA 4 0 0 https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 37
Pasnen 3. UTorosoe noBropenune
3.1 HToroBast KOHTpOJIbHAsA paboTa 1 1 0
Hroro 1
PezepBHOe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5
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9 KITIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne i/ NporpaMMEI Beero Kognpo.m)m,le HpﬁaKaneCKne 06PA30BATEIBHBIE
padoTsl padoThI pecypesI
Pa3zpen 1. Mexann4deckue siBJICHUSA
11 MexaHu4ueckoe BMKEHHE U CIIOCOOBI €T0 10 0 1 bubmuorexa [JOK
' OmnHUCaHus https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
12 Bsaumonerictane Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
13 3axompt coxpanenus 10 0 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3nen 2. Mexanuveckne KoJe0aAHUS U BOJHBI
bu6mmorexa [IOK
2.1 Mexameckne Konebarnms ! 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHu4eckre BOJTHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DjIeKTPOMATHUTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
31 DIIeKTPOMArHUTHOE MOJIE U 6 0 2 bubnunoreka [JOK
' 3JIEKTPOMArHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 6
Pasnen 4. CBeToBbIe SIBJICHUSA
bubmuorexa [JOK
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 0 2 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
4.2 JIMH3BI ¥ ONTHYECKHE IPUOOPHI 6 0 3 https://m.edsoo.ru/7f41ada6
4.3 PaznioxxeHne 6eoro cBeTa B CIEKTP 3 0 2 bubmorexa LIOK
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Hroro no pazgeny 15
Paszgea S. KBaHnToBBI€ SIBJICHUS
bubmuoreka [JOK
5.1 Hcnyckanue u MoronieHue CBeTa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 CTpocHHe aTOMHOTO A/pa 6 . https://m.eds0o.ru/7f41a4a6
bubmuoreka [JOK
>3 #nepubie peakiuy ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pa3neu 6. IloBTopuTe1bHO-000011a101M I MOAYJIb
6.1 [ToBTOpeHue u 06001IeHUE COAePKAHUS 9 2 bubnuorexa [JOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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ITOYPOYHOE IIVTAHUPOBAHUME

7 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka
n/n yp Bcero KOﬁHTpOJIL HBIC Hpgucnmecxne u3ydyeHusi oOpasoBaTejbHbIE
padoThI padoThI pecypesl
1 dusnka — HayKa 0 MPUPo/Ie. 1
SIBiieHus IpUpOabI
2 dusnueckue sIBICHUS 1
3 dusnyeckue BEIMYUHBI U UX 1
U3MEPECHHUE
VYpok-uccnenosanue "M3mepenue
4 TEeMIIepaTypbl IPU TTOMOIIN 1 1
YKUJKOCTHOTO TEPMOMETpA U JaTunKa
TeMreparypsl"
MeToabl HAy4YHOTO ITO3HAHMSL.
bu6mmoreka [IOK
5 Onuncanne GU3NYECKNUX SIBICHHH C 1
HOMOIIBIO Sjozzeneﬁ https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "lIIposepka
6 TUIIOTE3bI: JAILHOCTH MOJIETA IITAPUKA, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM
0oJipliie, 4eM 0oJIbIle BBICOTA ImycKa"
Crtpoenue BemiecTBa. ONBITHI,
bu6mmoreka [IOK
7 OKa3bIBAIOIINE JUCKPETHOE 1
f:[TpoeHHe B;luecha P https://m.edsoo.ru/ff09fe0a
bubmnoreka [JOK
8 JIBr>KeHHE YacTHI] BEIISCTBA 1 ] 1
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OnbITHI 11O
9 HaOJII0JIEHUIO TEIIOBOTO PaCIIUPEHUS 1 1
ra3oBy
10 ArperaTHble COCTOSIHHS BEIIECTBa 1
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Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
BoJibI. O000IIIEHHE 10 pa3AeTy

bubmuorexa [JOK

11 «ITepBoHauanbHbIE CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHH BEIIIECTBA
MexaHudecKoe IBHKCHHE.
12 PaBHOMepHOE I/III[LIC aBHOMEpPHOE Eubmorexa ITOK
p p p https://m.edsoo.ru/ff0a05c6
JIBIKEHUE
bu6mmoreka [IOK
13 Cxopocts. Enuruet cropoctu https://m.edsoo.ru/ff0a079c
14 Pacuer nmyTi 1 BpeMeHU JIBHKCHUS bubmmorexa LIOK
y p A https://m.edsoo.ru/ff0a0ae4
15 HNuepuusa. Macca — mepa bubnuorexa [JOK
WHEPTHOCTH Tell https://m.edsoo.ru/ff0a0c10
ILnorHOCTB BelecTBa. Pacuer macchl bubmuorexa [JOK
16 :
1 00beMa Tejia Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHnast pabota «Ornpezaenenue
IJIOTHOCTU TBEPIOIO TEJIA»
18 Pemenue 3amaq mo teme "IL1oTHOCTH bubmuorexa [JOK
BenecTna” https://m.edsoo.ru/ff0al23c
Cuna xak XapakTepuCTHKa
19 B3aumoecTBus Ten. Cuma
ynpyrocTd. 3akoH ['yka
JlabopaTtopHas pabota «M3yuenue
20 3aBUCHUMOCTH PACTSKCHHUS
(nehopmaniun) Ipy>XKMHBI OT
MIPUIIOKEHHOM CHUITBD»Y
21 [[“IBnenue TsroTeHus. Cuiia TSKeCcTu
CBs13b MKy CHIION TSKECTH U
22 Maccoi Teninec Tena. Pemenue buGmorexa LIOK
e ' " https://m.edsoo.ru/ff0al1778
3a1a4 1o Teme "Cuiia TsHKeCcTH
23 Cuna TsKecTH Ha IpyruX IUIaHETax. bubnnorexka [JOK

Pu3nyecKue XapakTepUCTUKH TUIAHET
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bubmuorexa [JOK

24 Msmepenne cut. lunamometp https://m.edsoo.ru/ff0al8cc
bubmuoreka [JOK
2 B .H
> cC TejIa. HEBeCoMOCTh https://m.edsoo.ru/ff0al1778
Cl10)KeHHE IBYX CHII, HAIPABJICHHBIX
26 10 OJTHO Hﬂﬁi]/[Of/'I ’ Eubmorexa ITOK
FUHO TIPAMOH. https://m.edso0.ru/ff0ala70
PaBHOzElHCTBYIOIIAS CHUT
27 Permrenue 3agad mo reme
"PaBnoaeiicTByromias cui"
Cuiia TpeHus u e€ Bubl. TpeHue B bubnuorexa [JOK
28 .
IIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopuas pabora «/3yducHne
3aBHCUMOCTH CHJIBI TPCHUS
29 CKOJIbKEHUS OT CI/IJI:Ip JIaBJIEHUS U bubmmorexa [IOK
https://m.edsoo.ru/ff0alcc8
XapaKTepa COMPUKACAFOITUXCS
IMOBEPXHOCTEMN»
30 Pemenue 3agau Ha onpeneneHue
PaBHOJECUCTBYIOLIEN CUJIIBI
Pemenune 3ama4d mo Temam: «Bec
tena», «['padpuueckoe n3obdpaxxkenue bubnuoreka [IOK
31 . :
cuy, «Cunely, «PaBHOAEHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHII»
KonTponbHas padoTa no remam:
«MexaHuueckoe JIBHXKCHHUE», «Macca,
32 IUIOTHOCTEY, «Bec Temay,
«I"'paduueckoe n3o0pakeHrne CHI»,
«Cump»
JaBnenue. CriocoObl yMEHbBIIICHUS U bu6mmorexa [IOK
33 _
YBEJIIMYECHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
aBJICHHE Ta3a. 3aBUCUMOCTh
A N bubmuorexa [JOK
34 IaBJIEHU Ta3a OT 00bEMa,

TEeMIIepaTypbl
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[Tepenaua naBiieHUs: TBEPABIMU

35 TeJIaMH, )KUIKOCTSIMHU U Ta3aMHu bubmorexa LIOK
- K ' https://m.edso0.ru/ff0a25h0
3akoH [lackamns
36 JlaBiieHUE B XKUJIKOCTH U Ta3e, bubnnoreka [HOK
BBI3BAaHHOE JACHCTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3agau mo teme «Jlapnenue B bubmuorexa [JOK
JKUIKOCTH U ra3e. 3axkoH Ilackamsay https://m.edsoo.ru/ff0a2826
bubmuorexa [JOK
38 Coobmaromecs cocye! https://m.edsoo.ru/ff0a2970
39 r 4 Ibece bubmuorexa [JOK
HAPABIIMHECCKHIH TP https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopHeBon
YKUJIKOCTHBIN HAcOC
41 ATMmocdepa 3eMu U IPUIUHBI €€ bubnuorexa [JOK
CYIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bozmyxa. AtmocdepHoe bubnnoreka [JOK
JIaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 W3mepenue atMochepHOro JaBiaeHus. bubnuoreka [IOK
OnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
M s or sweor s yposen BuGarorexa LIOK
slasit YPp https://m.edsoo.ru/ff0a2fc4
Mops
45 bapomerp-anepoua. AtmocdepHoe bubnnorexka [JOK
JTABJICHUE Ha Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
Pemenue 3amada mo reme "
46 "
ATMocdepHOe 1aBIeHHe
- JleiicTBue mHnK(I){c;T;TIZ r(a)13a Ha Butmiorexa [IOK
TIOTPY»KCHHOC B 710- https://m.edsoo.ru/ff0a3276
ApxumeoBa cuiia
Jlaboparopnast pva60Ta «Omnpenenenue Bubmorexa LIOK
48 BBITAJIKUBAOIICH CHIIBI,

,Z[CI\/'ICTBYIOH.ICI‘/’I Ha TCJIO, IIOI'PY>KECHHOC

https://m.edsoo.ru/ff0a33fc
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B XKHUIKOCTbY

Jlaboparopnas padoTa 1mo Teme
«HccnemoBanue 3aBUCMOCTH Beca

bubmuorexa [JOK

49 TeNa B BOJE OT 00BbEMA MOTPYKEHHOM 1 https://m.edsoo.ru/ff0a3514
B KHUJIKOCTb YaCTH TEJIa»
bu6mmoreka [IOK
50 Inapanue e https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabota
51 "KonctpyupoBanue apeomeTpa uiu 1
KOHCTPYUPOBAHHE JIOJKU U
omnpezeneHue e€ rpy3onoabEMHocTH"
Pemenue 3anay no temam: «IlnaBanue
52 cyn0B. Bo3nyxonnaBanuey, bubnnoreka [JOK
«JlaBieHue TBEPABIX TEN, KUIKOCTEH https://m.edsoo.ru/ff0a3654
Y Ta30B»
KonTponbhas padota no teme
53 «/laBneHue TBepABIX TN, KUAKOCTEH
Y Ta30B»
bu6mmoreka [IOK
>4 Hrorosas kouTposbias padora https://m.edsoo.ru/ff0a4ee6
bu6nmoreka [JOK
55 Mexammecias pabora https://m.edsoo.ru/ff0a3f82
bu6mmoreka [IOK
%6 Moumocte. Equnmmet MomHoCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér
57 MOIITHOCTH, Pa3BUBAEMOM TIPH 1
nogbEMe 1o JecTHuue"
58 [Ipocteie Mexanu3Mmsbl. Poryar.
PaBHOBecHe cui Ha pplyare
Prryaru B TexHuke, ObITY U IPUPOJIE.
59 JlaGopatopHnas pabora 0.5 bubmiorexa HOK

«HccnenoBanue ycioBUil paBHOBECHS
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pbIyara»

60

61

Pemenue 3amay o teme «Y CIIOBUSA
PaBHOBECHSI pbIUaray

Koaddunuent nonesnoro necTpust
Mexanu3ma. Jlaboparopuas pabora
«3mepenue KII/ nakinonHoM
IJIOCKOCTHY

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

62

63

Pemenne 3amaa no teme "Pabora,
motHocTh, KITI"

3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTUH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4360

64

65

MexaHuueckas OHCPIuU.
Kunernueckas u nOoTCHIaJIbHaA
QHCPI'usa

YPOK-3KCIIEPUMEHT 110 TEME
"DKCHepUMEHTaIbHOE OIpEIEICHHE
W3MEHEHMS KHHETUYECKON U
MTOTEHIMATIbHON SHEPTUU IPH
CKaThIBaHWM TeJa 110 HAKIIOHHOU
miockocTu"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

66

67

KonTponbhas pabota no teme
«PaboTta 1 MOITHOCTh. DHEPTUs»

PesepBHblit ypok. PaGorta ¢ TekcTramu
o Temam: "MexaHuueckoe
nmn

nerxenue", "JlaBneHue TBEPIABIX TEI,
JKUIKOCTEN 1 Ta3oB"

bu6nmoreka [JOK
https://m.edsoo.ru/ffOa4ffe

68

PesepBubIit ypok. Pabora ¢ Tekctamu
o Teme "PaboTta. MOIIHOCTb.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68
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8 KUIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne Hdara uudposbie
u/n Tema ypoka Beero KOﬁHTpO.]IbeIe H[%aKTH'ICCKHe WIyueHHS  0GPAa3OBATENbHBIE
padoThI padoTsl pecypesI
OcHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-
1 KUHETUYECKON TEOPUH U UX ongfIHe 1 Eubmorexa ITOK
p https://m.edso0o.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazMep aTOMOB U MOJICKYJT 1
Mopaenu TBEPAOTO, KUAKOTO U bu6mmoreka [IOK
3 . 1 .
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHE CBOWCTB TBEPOTO,
4 KHUJKOTO U Ta3000pa3HOTr0 COCTOSIHHIMA 1
BEILIECTBA HA OCHOBE MOJIOKEHHI
MOJICKYJISIPHO-KUHETHUECKON Teopun
5 Kpucranmamaeckue u amopdHsbie Tena 1 bubmmorexa LIOK
p P https://m.edsoo.ru/ff0a5800
6 CmaumnBaHue U KanWUISIPHOCTbD. 1 bubnnoreka [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacliupeHue u cxaThue 1 bubmorexa LIOK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIepaTypbl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1
YJACTHII
9 Buytpennss sneprus. Cnoco0Ost 1 bubnnorexka [JOK
W3MEHEHUs BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60
bu6mmorexa [IOK
10 Bung! renonepenaun 1 https://m.edsoo.ru/ff0a6412
Ypoxk-koHpepenuus "l[Ipakrruueckoe
p (epenn P N bu6mmoreka [IOK
11 WCII0JIb30BaHUE TEIJIOBBIX CBOMCTB 1 1

BCIICCTB U MAaTCPUAJIOB B LCIIAX
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sHeprocoepexeHus"

12 KonunuectBo TEIoThl. Y AeiibHaAs bubmuorexa [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHe TEII0BOro OanaHca. bubnmoreka [JOK
TemmooOMeH 1 TEIJI0BOE paBHOBECUE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota

14 "HcciienoBaHue IBIIEHUS bubmuorexa [JOK
TEII000MEHa NPY CMEUTMBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y ropsiueit BoAbI"
Pacuer konmuecTBa TEIIOTHI,

15 HE0OXOIUMOT0 ISl HATPEBAHUS TEa
Y BBIIEISIEMOr0 UM IIPU OXJIAKICHUU
Jlaboparopuas pabota "Onpenencaue bubnnoreka [JOK

16 v " .
yAEIbHON TEIJIOEMKOCTH BEIECTBa https://m.edsoo.ru/ff0a6bb0

17 OHeprus ToIIMBA. Y IeJbHas TEIJIOTa bubnnorexa [JOK
CTOpaHHus https://m.edsoo.ru/ff0a7b5a
[InnaBnenue u oTBEpACBaHUE

18 KPUCTAJUTMYECKUX I;feln VYnenbHas bubmorexa LIOK

p ghda https://m.edsoo.ru/ff0a71d2

TEIUIOTA TJIABJICHUSI

19 Jlaboparopnast pabota "Onpenenenue bubnmnoreka [JOK
yAEJIbHON TEIIOTHI TUIaBJICHUs Jbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3zoBaHue U KOHAECHCALMSL. bubnuoreka [IOK
Hcnapenne https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temnora
napooOpa3oBaHUs U KOHJEHCAIIUH. bubnuoreka [IOK

21 _
3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS https://m.edsoo.ru/ff0a786¢c
0T aTMOC(epHOTO JaBICHUS
BrnaxnocTs Bo3ayxa. JlaboparopHas

22 abora "On ez[s;]eHHe paTop bubmiorexa HOK
P p o " https://m.edsoo.ru/ff0a7628
OTHOCHUTEIILHOM BIAQKHOCTH BO3/IyXa

23 Pemenue 3agad Ha onpeneneHue

BJIAXKXHOCTH BO31yXa
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24

[TpuHIHIBI pabOTHI TETIOBBIX
neurateneit. [lapoBas TypOuna.
JIBuraTesb BHyTPEHHETO CTOPAHUS

25

KII/ TermoBoro nBurarens.
TenuoBble ABUTATENN U 3aILNATA
OKPYKarOILIEH Cpebl

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7c7c

26

27

3aKOH COXpaHEHMsI U ITPEBPALLICHUS
SHEPrUH B TEIUIOBBIX IpoLeccax

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMme "TenaoBnie ABJICHUS.
N3meHeHne arperaTHbIX COCTOSTHUI
BenecTna"”

bubmuorexa [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbhas padota no teme
"TermnoBele saBieHuA. I3MeHeHHE
arperaTHbBIX COCTOSIHHI BeriecTa'

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

DnexTpusanus ten. /[Ba poga
AIEKTPUUYECKUX 3aPsI0B

30

Ypok-uccnenoBanue "IneKTpuzaius
TeJ UHIYKIUEH U TIpH
COMPUKOCHOBEHHUH"

31

32

B3anmoneincTere 3apsyKeHHBIX TEll.
3akoH Kynona

DNEKTpUUYECKOE MOJIE.
HanpsiskeHHOCTB AJIEeKTPUYECKOro
nosist. [IpuHnun cynepnosuumu
BJIEKTPUYECKUX MOJIEN

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a87e4

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snexTpudeckux 3apsos.
OnemeHTapHbli 3apsa. CTpoeHue
aToma

34

IIpOoBOAHMKY M TUAIIEKTPUKU. 3aKOH
COXpaHEHHUs IEKTPUUECKOTO 3apsiia

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8ef6

35

Pemenue 3a1a4 Ha NpUMEHEHUE

39

bu6mmorexa [IOK



https://m.edsoo.ru/ff0a7c7c
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CBOMCTB 3JIEKTPUUYECKUX 3aps10B

https://m.edsoo.ru/ff0a90cc

DNEeKTpUUECKU TOK, YCIIOBUS €TI0

36 CyIleCTBOBaHMA. MICTOUHUKHA Bubmorexa HOK
y ’ https://m.edsoo.ru/ff0a95a4
3IEKTPUUYECKOTO TOKA
37 JlelicTBUS SJIEKTPUYECKOr0 TOKA Enbmmorexa LOK
P https://m.edsoo.ru/ff0a96b2
VYpoxk-uccienoanue "JleiictBre
38 AJIEKTPUUYECKOTO MOJIS Ha TIPOBOJHUKH 1
U TADJIEKTPUKU"
39 DNEeKTpUUYECKUI TOK B METaJlIax, bubnnorexa [HJOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKas 1enb U €€ COCTaBHbIE
YacTU
Cuia Toka. JJaboparopHas padora
41 "UsmepeHue u eli JII/Ip OBaIr{)I/Ie CHJIBI 0.5 bubmiorexa LHOK
b perymp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNEeKTpUUECKOE HANPSKEHUE.
Bonbt™merp. JlabopaTopnas pabora bubnnorexka [JOK
42 " 0.5 ]
H3mepenne u peryampoBaHue https://m.edsoo.ru/ff0a9e14
HanpspkeHns"
ConpoTHuBieHHE TPOBOJAHUKA. bubnnorexka [JOK
43 _
Y ienpHOE CONPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnast pabota "3aBUCHUMOCTH
JJIEKTPUYECKOTO CONPOTUBIICHUSA bubnnoreka [JOK
44 1 ]
MPOBOJHUKA OT €T0 JIMHBI, TUIOIAIH https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeYeHusl U MaTepuana”
3aBHCHMOCTH CHJIBI TOKA OT
45 Hanpspkenus. 3akon OMa 171 yJacTka bubanorexa LIOK
p ) Ly https://m.edsoo.ru/ff0aa44a
LEITH
JlaGoparopHas padora
" patoprazi p bubmuorexa [JOK
46 UccnenoBanue 3aBUCUMOCTH CHJIBI 1

TOKa, UAYIIETO Yepe3 pe3ucTop, OT

https://m.edsoo.ru/ff0aa04e
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COMPOTHUBIICHUS PE3UCTOPA U
HanpsbKeHUs Ha pe3ucrope”

HOCJ’IGILOB&TCJ’IBHOG U IMapaljiCJIbHOC

47 COCIMHEHUS TIPOBOIHUKOB
Jlaboparopnas padota "IIpoBepka
48 MpaBUJIa CIOKEHUS HAMIPSHKEHUN MTPU bubnmoreka [JOK
IIOCJIEI0BATEIILHOM COCIMHEHHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
Jlaboparopnas padota "IIpoBepka
IIpaBUJIa I CHJIbI TOKA IIPU bubnuorexa [IOK
49 :
MapasieIbHOM COEUMHEHUH https://m.edsoo.ru/ff0aadle
pe3uctopon"
Pemenue 3agau Ha npuMeHeHNE
50 3aKOHa OMaII st aSJE)Hquro bubmmorexa LIOK
AU P https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOIHUKOB
51 PaGota u MOIITHOCTB ANEKTPUIECKOTO bubnuorexa [JOK
ToKa. 3akoH Jxoys-Jlenna https://m.edsoo.ru/ff0ab124
Jlaboparopnas padota "Onpenenenue
52 a60TpLI I/IE\)/IO PII)OCTI/I BHCKTpPIJ‘I{eCKOFO bubmorexa LOK
p " B p https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTpUYECKHE 1IEeTH U MOTpeduTenu
53 3J1eKTTpI/IquK0171 3HHe TUU B 6II)JIT bubmorexa LJOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTkoe 3ambikaHne
[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TemMe "DIEeKTPUIECKUE 3apsbl.
54 3apsiKeHHbBIS TeJI'I)a U UX - brbmiorexa [JOK
P . . https://m.edsoo.ru/ff0abd2c
B3anmoieiicTBus. [locTosTHHBII
AJIEKTPUYECKUM TOK"
KonTponbhas pabota no teme
55 "DneKkTpudecKue 3apssl. 1 bubnuorexa [IOK

3apspKeHHBIC Tela U UX
B3anMoiericTBUS. I1oCTOAHHBIN

https://m.edsoo.ru/ff0abea8
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AIEKTPUUYECKUN TOK"

56

S7

ITocTostHHBIE MATHUTBI, HX
B3alMOJIECICTBUE

VYpoxk-uccienoanue "M3yuenue
MOJIeH MOCTOSTHHBIX MarHuTOB"

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac3d0

58

MaruutHoe nojsie. MarauTHOE 1oJie
3eMiId U €ro 3HaueHHue JUIS KU3HU Ha
3emiie

bubmuorexa [JOK
https://m.edsoo.ru/ff0acOba

59

OmneiT OpcTena. MarHuTHoe nojie
JIEKTPUUYECKOr0 TOKa MarHuTHoe
I10JIC KaTYHIKHU C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acld?2

60

[IpumeHeHue IeKTPOMarHuToB B
texHuke. JJaboparopras pabora
"N3yueHue n1eicTBUSI MAarHUTHOTO
TIOJIs1 HA MPOBOJAHHUK C TOKOM"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOABUTATEIb IOCTOSIHHOTO
Toka. Micnonp3oBaHue
ANEKTPOABUraTeNed B TEXHUUECKUX
YCTpPOMCTBAxX M Ha TPAHCIIOpTE.
JlaboparopHnast pabota
"KoHcTpynpoBaHnue u usyueHue
paboTHI AJIEKTpOoABUTATENS "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

62

OnsiTel @apajnes. 3akoH
3JIEKTPOMArHUTHON MHIYKIIHH.
[IpaBuio Jlenna

63

Onektporereparop. Crocoos
MOJTyYEHUS AIEKTPUIECKOIN SHEPTUH.
DJIEKTPOCTAaHIIUH Ha
BO300OHOBIISIEMBIX HCTOYHHKAX
SHEPTUHU

64

[ToaroroBka K KOHTPOILHOM paboTe
1o TemMe "DIEeKTpUIECKUE U
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MArHUTHBIE SIBJICHUS"

KonrponsHas pabora o Teme

bubmuorexa [JOK

65 aneKTp,IfIquKHe 1 MartiTHbie 1 0 https://m.edsoo.ru/ff0acb14

SIBJICHUSI
bubmuorexa [JOK

66 HroroBas koHTpobHas paboTa 1 0 https://m.edsoo.ru/ffoaccse
PGSGpBHLI.I/I”ypOK. Pabota c TCK(':'TaMI/I Bu6morexa LIOK

67 o temam: "TermioBele siBIeHus", 1 _
" N . " https://m.edsoo.ru/ff0acdc6

[ToCTOSTHHBIN 3JIEKTPUUYECKHI TOK

68 PesepBHrliit ypok. Pabora ¢ Tekctamu 1

1o TeMme "MarHuTHbIC BIICHHS"
OBUIEE KOJIMYECTBO YACOB I10 68 4 145

I[TPOTPAMME
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9 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHBbIE
[
Jlj;-n Tewa ypoka Bcero Kontpoabueie  Ipaxtiieckue fl[:;‘?EHI/IH :)Ig[?alr:(():s;feﬂbﬂme
padoThI padoThI pecypebi
1 Mexanuueckoe 1BM>XeHHE. MarepuanbpHas 1
TOYKa
9 Cucrema orcuera. OTHOCUTEILHOCTD 1 bubmuoreka [JOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpPHOE IPAMOIIMHEWHOE JBUKEHUE 1 BH6J?HOTeKa LOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIMHENHOE IBUKECHUE. 1
CpenHsisi © MTHOBEHHAsl CKOPOCTh
5 [IpssMonnHetHOE paBHOYCKOPEHHOE 1 bubnmoreka [JOK
JIBIOKEHUE. Y CKOPEHHUE https://m.edsoo.ru/ff0ad8d4
CkopocTb MPSMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO JBIKeHUs. ['paduk 1
CKOPOCTH
JlaboparopHas padota "Onpenenenue
7 y'CI(O]feHI/IfI) TCH: pu paBHOI;)/CiOpeHHOM 1 1 EH@_IHOTeKa LOK
IBIDKEHUH 110 HAKJIOHHOM IIOCKOCTH" ttps://m.edsoo.ru/ff0adb18
8 CBobOonHoe magenue tei. OneiTel [anunes 1
PaBHOMEpHOE ABHKEHUE TIO OKPYKHOCTH.
9 HepI/I(z)JleIE q(;GCTHOTa Oe6pa?11621§$[.p J}_III/IH:I;HaSI " 1 BH@HOTeKa HOK
YIJIOBast CKOPOCTH https://m.edsoo.ru/ff0ael76
10 LleHTpoCTpeMHUTENIBHOE YCKOPEHHE 1
11 ITepBerit 3akoH HeproToHa. BekTop cuibl 1 Eggs?ﬁr%?:é(siggll?ma%ﬂ
12 Bropoii 3akon HeroTona. 1 bubmuorexa [IOK

PaBHOAelcTBYIOIAS cUla

https://m.edsoo.ru/ff0ae72a
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bubmuoreka [JOK

13 Tpetuii 3akon Hetotona. Cynepno3uius cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHOB bubmmorexa [IOK
HproTona https://m.edsoo.ru/ff0aeb6c
bubmuoreka [JOK
15 Cuna ynpyrocru. 3axou F'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no teme «Cuiia ynpyroctu»
JlaboparopHas pabota «Onpenenenue bubnmoreka [JOK
17 :
JKECTKOCTH MPYKUHbBI» https://m.edsoo.ru/ff0aee28
bubmuoreka [JOK
18 Cuna Tperis https://m.edsoo.ru/ff0af738
19 Pemenue 3amau no reme «Cua TpeHUsD» Bnbimorexa OK
https://m.edsoo.ru/ff0afa26
20 JlaboparopHas pabota "Onpenenenue bubnmoreka [JOK
K0d(ppHIIMEeHTa TPEHUS CKOIbKEHHS" https://m.edsoo.ru/ff0af8be
21 Pemenne 3agau mo teme "3akonsl HeroToHA. bubmuoreka [JOK
Cwia ynpyroctu. Cuna tpenus” https://m.edsoo.ru/ffOafb8e
29 Cuia TSKeCTH Y 3aKOH BCEMUPHOTO bubnuoreka [JOK
TATOTEHUs. Y CKOpEHUE CBOOOIHOTO MaIEHUs https://m.edsoo.ru/ff0af044
Ypok-koHpepenus "JIBimkeHne Ten BOKPYT
23 rpaBUTalOHHOrO HeHTpa (ConHeuHas
cucrema). ['anakruku"
24 Pemenue 3agau mo teme "Cuia TSHKECTH U bu6mmoreka [IOK
3aKOH BCEMUPHOTO TAroTeHus" https://m.edsoo.ru/ff0af5f8
o5 [IepBas kocMHueckas CKOPOCTb. bub6nuorexa [IOK
HeBecoMoCTh U nieperpysku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTepHAIBHOM TOUKHU.
AoOcomroTHO TBEpIOE Tenno. PaBHOBecHe bu6mmorexa [IOK
26 .. NS :
TBEPAOIO TeJA C 3aKPEIUIEHHON OChIO https://m.edsoo.ru/ffOafe36
BpaIeHus
27 MowmenT cuibl. LenTp TsbxecTu
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Pemenne 3agad mo reme "MOMEHT CHUJIBL.

bu6mmoreka [JOK

28 Ientp Tsixectn" 1 https://m.edsoo.ru/ff0b02b4
IT i pab
| e e ples o | Bnsorea 10K
N e " ’ https://m.edsoo.ru/ff0b0408
BzaumopeiictBue ten
K 0
g | oot o 1 Sumorera 10K
N % " ’ https://m.edsoo.ru/ff0b06ec
BzaumoneiictBue ten
" Y .3
31 coxpancius mumymca. Yipyroen ) Bu6morera LIOK
p yabed. JHpy https://m.edsoo.ru/ff0b07fa
HEYNPYroe B3auMOJICHCTBUE
32 Pewenue 3anau no reme "3akoH cCOXpaHEHUs 1 bubnuoreka [JOK
umnyJbca" https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepenius "PeakTuBHOE ABMKEHUE 1
B [IPUPOJIE€ U TEXHUKE"
bubmuoreka [JOK
34 Mexanunueckasi paboTa U MOIIIHOCTb 1 https://m.edsoo.ru/f0b0as4
35 Pabota cuibl TSXKECTH, CHIIBI YIIPYTOCTH U 1 bubmmoreka [JOK
CHUJIBbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabGopaTtopHast pabota «Ornpenenenue
36 paboThI CUITBI TPEHUS IPU PABHOMEPHOM 1
JBY)KEHUH TEJa TI0 TOPU30HTATEHON
MIOBEPXHOCTH
37 CBs13b sHepruu u paboTsl. [loTeHnnanpHas 1
SHEPTHUs
38 Kunernueckas sneprus. Teopema o 1 bu6nuorexa [IOK
KMHETUYECKOU DHEPrUu https://m.edsoo.ru/ffob0c32
39 3aKOH COXpaHEHMsI DHEPTUU B MEXAHUKE 1
40 JlaGopatopHas pabota «3yueHue 3akoHa 1 bubmuorexa [IOK
COXpAHEHUS SHEPTUM https://m.edsoo.ru/ff0b12fe
41 KonebaTenpbHOE IBH)KCHHE U €T0 1 bubmuoreka [JOK
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XAPaAKTCPUCTHUKU

https://m.edsoo.ru/ff0b1858

3aryxatomue Konebanusi. BeiHy)1eHHbIC

bu6mmoreka [JOK

42 KkoJiebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuyecKuil U NPy KUHHBIA MAsITHUKH
Vpok-ucciieoBaHue «3aBUCUMOCTD IIEpHOIA
44 KOpJICGaHI/Iﬁ OI[T JKECTKOCTH IPYKUHBI U ﬁaofm bubmiorexa LHOK
Py https://m.edsoo.ru/ffob197a
rpy3a»
45 [IpeBpalieHue SHEPTruU MPU MEXaHUUECKUX
KOIeOaHUsIX
JlabopaTtopHas pabora «Ornpenencaue
46 IIaCTOI')[I)I I/IpHC I/E)Oﬂa Kone6a§1/1£1;1 OPY>KUHHOT'O Bubmorexa LIOK
p py https://m.edsoo.ru/ffOblaec
MasiTHUKA»
JlabopaTtopHas padora «I[IpoBepka
47 HesaBll)/IcleOCTnpne nojia IfOJIeé)aHI/Iﬁ rpysa Bubmmorexa LIOK
p py3a, https://m.edsoo.ru/ffOb197a
MOABEIICHHOTO K HUTHU, OT MACChl Ipy3a
Mexaunueckue BoaHbl. CBOMCTBA
48 MEXaHUYECKUX BOJIH. [IpomonbHbIe 1 bubmiorexa HOK
- 11poa https://m.edsoo.ru/ffOb21fe
MOTIEPEYHBIC BOJIHBI
49 Ypok-koHpepenus "MexaHnYecKue BOTHBI
B TBEpoM Tene. CelicMuiecKre BOITHBI"
50 3ByK. PacripoctpaneHnue u OTpakeHHUE 3ByKa
51 VYpoxk-uccnenosanue "Habnronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI"
52 I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYyCTHYECKUI pe30HaHC
Ypok-koHpepeHus "YnbpTpa3Byk u bubnuoteka [JOK
53 " .
uH(ppa3ByK B IPUPOJIC U TEXHUKE https://m.edsoo.ru/ffOb23ca
IToaroroska K KOHTPOJIEHOI paboTe IO TEME
54 "3aJIICOHBI coX aHeHI/II)H Mexalfnqecxﬂe bubmiorexa LIOK
p - https://m.eds00.ru/ffOb25f0
KOJIeOaHUS U BOJIHBI
55 KonTponbHas paboTa no teme "3aKoHBbI
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coxpaHeHus. MexaHndeckue KoyeOaHus u
BOJIHBI"

:‘)JICKTpOMaFHI/ITHOC IIOJIC.

bubmuoreka [JOK

56
DJIeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypoxk-koudepenuus "Llkana
58 3JIEKTPOMAarHUTHBIX BOJIH. Mcrionb30BaHue bubnmoreka [JOK
ANEKTPOMATHUTHBIX BOJIH JJIs1 COTOBOM https://m.edsoo.ru/ffOb2fe6
cBsi3H"
Vpok-uccienoanue "M3ydyeHue CBOMCTB
59 3J1peKT OMaFIfI/ITHI)IX BOJIHyC MTOMOIIIBIO bubmnorexa LIOK
p " https://m.edsoo.ru/ffOb2c6e
MOOMIJIBHOTO TeledhoHa
60 Pemienue 3agau Ha onpeiesIeHUE YacTOThI U
JUTMHBI 3JIEKTPOMarHUTHOMN BOJIHBI
61 DJIeKTpOMarHuTHasi Ipupoja CBeTa. bubmmoreka [JOK
CxopocTtb cBeTa. BomHOBBIE CBOWICTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounnku cBeta. [IpssmMonuHeitHoe
62 acCIpOCTpaHEHUE CBIG)Ta 3armenus CoiHIa U bubmorexa LIOK
pactpoctp ’ H https://m.edsoo.ru/ff0b3658
JIyHbl
3aKoH oTpakeHus cBeTa. 3epkana. Pemenue
63 3a/1a4y H;E)I MMEHEHUe 3a1<01£a OTpaKEHUs bubmorexa [IOK
o p p https://m.edsoo.ru/ffOb38c4
CBeTa
64 [Ipenomnenue cBera. 3aKOH NPEIOMIICHUS bu6nuorexa [IOK
cBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEeHHEE OTpaKEHUE CBETA.
65 HCHOJ‘IBSOBZHEI@ nonHorpo BHYTPEHHETO bubmorexa LIOK
yIp https://m.edsoo.ru/ffOb3c5c
OTPa’KEHHUS B ONITUYECKUX CBETOBOAAX
JlaGopaTtophast pabota "HccnenoBanue
66 3aBUCHUMOCTH yTJia IPEIOMJIEHUS] CBETOBOTO

Jy4da OT yIJIa MTaJIeHNs Ha TPaHUIIEe "BO3yX-

nn

CTCKJIO
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Ypoxk-koudpepenuus "Mcnons3oBanue

67 MOJTHOTO BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"
bubmuoreka [JOK
68 JIunzel. OnTudeckas cuiia JIMH3bI https://m.edso0.ru/fOb3f2c
69 [TocTpoenne n300pakeHU B INH3AX bubmnorexka LIOK
https://m.edsoo.ru/ff0Ob444a
JlaboparopHas pabota "Onpenenenue
70 (I)OKyEHorIc: paCETOSIHI/ISI U OE)ITIII/IquKOI?I CHJIBI bubmorexa LIOK
9 " https://m.edsoo.ru/ff0b4206
coOuparoIien JUH3bI
71 Ypok-koHpepenmus "OnTudeckue TNH30BbIC bubnunoreka [JOK
puoopsI" https://m.edsoo.ru/ff0cOa7e
72 I'na3 kak ontuyeckas cucrema. 3peHue bubmorexa LIOK
: https://m.edsoo.ru/ff0b4684
73 Ypok-konpepennus "edextsl 3penust. Kak
COXPaHUTH 3peHue"
Paznoxxenue 6enoro csera B crieKTp. ONbITHI
74 Herorona. Cnoxenue CHCKTpaJII)HBII)X IIBETOB Bubmorexa LIOK
) ' https://m.edsoo.ru/ffOcOf4c
Hucnepcus ceera
JlaGopatopHas pabota "OnbITh IO
75 pa3lIoKEHUIO OEJI0T0 CBETa B CIIEKTP U bubnmnoreka [JOK
BOCIIPUSITHIO LIBETA NPEIMETOB IIPU UX https://m.edsoo.ru/ff0c0e2a
HaOJII0/IEHUU Yepe3 1IBETOBbIE GUILTPHI"
Ypoxk-nipaktukym "BosgHOBBIE CBOWICTBA
76 CBeTa: JAUcIepcus, HHTeppepeHns U
nudpakims"”
77 OmnbiTel Pesepdopna v mianeTapHasi MoJIeb bubnunoreka [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 [Toctynars! bopa. Mozaens aroma bopa
79 HcnyckaHue U MOTJIOLIEHHE CBETa aTOMOM. bubmuorexa [IOK

KBanTsbl. JInHeluaTeie cieKTpbl

https://m.edsoo.ru/ff0c144c
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https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c

80 Ypok-npaktukym "Habmronenre CieKTpoB bubnuorexa [JOK
ucmyckanus'" https://m.edsoo.ru/ff0c1550

81 PagnoakTuBHOCTE U €€ BUIBI bubmiorexa LHOK

https://m.edsoo.ru/ff0c1672

82 Crpoenue atomHoro siipa. Hyknonnas bubnuoreka [JOK
MOJIETIb https://m.edsoo.ru/ff0c18ac

83 PanuoakTuBHBIC IpeBparieHus. M30Tombl bubmiorexa HOK

: https://m.edsoo.ru/ffOclal4

84 Pemenwne 3agau mo teme: "PagunoakTuBHBIC bubmuoreka [JOK
npeBpaiieHus"” https://m.edsoo.ru/ff0clb4a

85 [Tepuon nmonypacnana
Ypok-kondepenus "PaguoakTiuBHbIC bubnmoreka [JOK

86 " .

W3JIYYEHHS B IPUPOAE, MEAULIMHE, TEXHUKE https://m.edsoo.ru/ff0c2126
SAnepHble peakuu. 3aKOHbI COXpPaHEHUS bubnuoreka [IOK

87 :
3apsI0BOI0 U MAaCCOBOT'O YHCE https://m.edsoo.ru/ff0c1c58

88 OHeprusi CBs3U aTOMHBIX s7ep. CBsA3b MacChl bubmmoreka [JOK
Y DHEPIUH https://m.edsoo.ru/ff0cld7a

89 Pemenue 3aa4 o teme "SnepHeie peakuuu'

90 Peakuuu cunresa u nenexus saep. bubnuotexa [JOK
Ucrounuku sueprun CosHIA U 3BE3NT https://m.edsoo.ru/ff0c1e88
VYpok-koHpepenmus "AnepHast sHepreTuka.

91 JleficTBHS paguOaKTUBHBIX U3y4YECHUN Ha
JKUBbIE OpraHU3MbI"

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME

92 "DIeKTpOMarHuTHOE TOJIE. bubnuorexa [JOK
DneKTpoMarHuTHbIE BoJHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
ABJICHUS"

KonTponpHas pabota mo Teme

93 "DNEeKTPOMarHUuTHOE TMOJIE.

DeKTpoMarHuTHbIe BoJHbI. KBaHTOBBIE
aBieHus"
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https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

94 [ToBTOpenue, o606meHue. JlabopatopHbie 1 1 bubnuorexa [JOK
paboThl o Kypcey "B3aumoneiictBue Ten" https://m.edsoo.ru/ff0c245a
bu6mmoreka [JOK
95 Hrorosast kKoHTpoOJIbHAS paboTa 1 0 https://m.eds00.ru/f0c2572
[ToBTopenue, 0600menue. Pemenne
96 pacueTHBIX M KaUeCTBEHHBIX 33]1a4 [10 TEMaM: 1 bubmmorexa [IOK
"Temnnossie nporecc", "KII/] TernoBbix https://m.edsoo.ru/ff0c2a22
nsurareaen"
[ToBTOpenue, o6o0IeHNE. Permenue Butmorexa LIOK
97 pacCUETHBIX U KQUECTBEHHBIX 3a7a4 M0 TEME 1 .
" " https://m.edsoo.ru/ff0c2b30
KII anexTpoycTaHOBOK
98 [ToBTOpenue, o6ob6menue. Jlaboparopusie 1 1 bubnmoreka [JOK
pabotsl o Kypey "CBeToBbIe siBIeHUS" https://m.edsoo.ru/ff0c2c52
IT 600 . Pa6
99 Te(I)clzTT(;I;[eIfE(e)’TOeN?e HCI’)ZII{(I;I)ZLI 20)2;)21:%1451 B 1 bubmorexa LIOK
" https://m.edsoo.ru/ff0c2d6a
MEXaHUKE
100 [ToBTropenue, 0600menune. Padora ¢ 1 bubmmorexa [IOK
tekctamu 1o Teme "Konebanus u BomHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 06061menue. Padota ¢ 1 bu6nuorexa [IOK
TekcTamu 1o TeMe "CBeTOBbIE sIBJIICHUS" https://m.edsoo.ru/ff0c3044
[ToBTropenue, o0o0mmenue. Padora ¢
102 TekctaMu 1o Teme "KBaHTOBas u siaepHas 1
¢uzuka"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» ®usuka, 7 knacc/ [epermkun V.M., BanoB A.U., AKiimoHepHOE OOIIECTBO
«3narensctBO «IIpocBenienre»

» dusuka, 8 kiacc/ [lepeimkun .M., IBanoB A.U., AKiiMOHEpHOE OOIIIECTBO
«3narensctBO «IIpocBenienme»

» dusuka, 9 knacc/ [lepeimkua .M., I'ytauk E.M., BanoB A.W., [letpoBa
M.A., AkimonepHoe o0mectBo «M3aarensctBo «IIpocBerienre»
I'engenmreiin J1.O., KaiganoB A.b., KoxxeBuukoB B.b. 3amaunuk. 7 knacc.
Mmuemosuna 2013/

I'ennenmreiin J1.O., Kaiganos A.b., KoxxeBaukoB B.b. 3amaunnk. 8 xnacc.
Muemosuna 2014/

I'ennenmreiin J1.O., Kaiganos A.b., KoxxeBaukoB B.b. 3amaunnk. 9 xnacc.

Muemosuna 2015

METOANYECKHUE MATEPHAJIBI J1JISA YUUTEJIA

1. ®enepanbHas paboydast mporpaMmma.

2. Y4eOHUKHU:

®uzuka. 7 knacc/ [eppimkun .M., UBanoB A.U., AkiioHepHOe 00111eCTBO
"U3znarensctBo [IpocBemenue";

®dwusuka. 8 knacc/ [lepeimkun .M., UBanoB A.U., AkiioHepHO€E 00IIECTBO
"U3znarensctBo [IpocBemenue";

®wusuka. 9 knacc/ [epeimkua U.M., I'yrauk E.M., BanoB A.U., [letpoBa M.A.,
AxrmmmonepHoe o61miectBo "U3narensctBo [IpocBemenne".

3. 3a1a4HUKU:

I'ennenmreiin JI.O., Kaiganos A.b., KoxxeBuukoB B.b. 3amaunuk. 7 xnacc.
MHeMo3uHa,;

I'ennenmreiin JI.O., Kaiiganos A.b., KoxxeBuukoB B.b. 3amaunuk. 8 knacc.
MHeMo3uHa,;

I'engenmreiin J1.O., KaiiganoB A.b., KoxxeBaukoB B.b. 3amaunnk. 9 xnacc.
MHuemo3uHa.



4. Meroauieckue mocoous mo pu3nke:

MeTtoauueckoe mocobue o gusuke. 7 kinacc: k yueouuky A.B. [lepoimkuna
"®uzuka. 7 kmace". DI'OC (x HoBomy DITY)/ O, U, I'pomuiena. - M.:
N3narenncTBO "DOK3aMeH";

MeTtoaudeckoe mocobue o gusuke. 7 kinacc: Kk yueouuky A.B. [lepoimkuna
"®uzuka. 8 kimace". DI'OC (x HoBomy DITY)/ O, U, I'pomuiesa. - M.:
M3narenscTBO "OK3aMeH'";

Mertoanueckoe nmocooue mo ¢pusuke. 7 kiaace: Kk yueonuky A.B. Ileppimkuna
"®uzuka. 9 kinace". DI'OC (xk HoBomy DITY)/ O, U, I'pomuieBa. - M.:
HznmarenbcTBo "DKk3amen".

5. TexHOJOTHYECKUE KapThl YPOKOB 1O (pH3uKe:

®u3zuka. 7 KJacc: TEXHOJOTUYECKHUE KapThl YPOKOB 10 yueOHUKY A.B.
[Teprrmkuna/ aBt.-cocT. H.JI. Ilenaeituenko. - Boarorpaa Yuurens;

®u3zuka. § Kjacc: TEXHOJOTMYECKHUE KapThl YPOKOB 10 yueOHHUKY A.B.
[leppimkuna/ aBt.-coct. H.JIL. [lenaeituenko. - Bonrorpan Yuurens;

®u3zuka. 9 Kiacc: TEXHOJOTMYECKHUE KapThl YPOKOB 10 yueOHHUKY A.B.
[Tepeimkuna/ aBt.-cocT. H.JI. [Tenaeituenko. - Bonrorpan Yuurens.

6. [loypounblie pa3paOOTKu 1O (PUBHKE:

[Toypounsle pazpaboTku 1o ¢pusmnke k yueonnkam A.B. [leppimkuna (M.:
Hpoda); C.B. I'pomosa, H.A. Ponunoii (M.: [IpocBemienue). 7 kiacc/aBT. COCT.
Bosnkos B.A. - M.: BAKO.

[Toypounblie pa3zpaboTku 1o ¢pusmnke k yueonukam A.B. [leppimkuna (M.:
Hpoda); C.B. I'pomosa, H.A. Ponunoii (M.: [IpocBemenue). 8 kiacc/aBT. COCT.
Bosnkos B.A. - M.: BAKO.

[Toypounblie pa3zpaboTku 1o ¢usmuke k yueonukam A.B. [Tepoimkuna (M.:
Hpoda); C.B. I'pomoBa, H.A. Ponunoii (M.: [IpocBemenue). 9 kiacc/aBT. COCT.
Boiskos B.A. - M.: BAKO.
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