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HHOACHUTEJIBHASA 3AIIUCKA

[Iporpamma mo ¢Qu3ukKe Ha ypOBHE OCHOBHOTO 00mIero oOpa3oBaHHs COCTaBJIeHA Ha
OCHOBE MOJIOXKEHUI M TpeOOBaHMI K pe3yibTaTaM OCBOECHMsS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpa3oBaTellbHOW mporpamMmel, mpenctaBieHHblx B PI'OC OO0, a Takke ¢ yd€ToMm
dbenepanbHOl paboyeil mporpamMmbl BocmuTaHuss W KoHIeNnumuu mpenojaBaHus y4eOHOTO
npeamera «Pusukay.

Copepxanue  mporpaMMmbl 10  (u3MKe — HampaBieHO  Ha  (OpMHUpPOBaHUE
€CTECTBEHHO-HAYYHOM TI'pPaMOTHOCTH OOYYaIOIIMXCS M OpraHu3alui0 HU3y4eHHUs (U3MKH Ha
NeSITeIbHOCTHOW OCHOBe. B mporpamme mo ¢u3MKe YYUTBHIBAIOTCSI BO3MOXKHOCTH Y4€OHOIO
npeamera B peanusanuu TpeboBanuit PI'OC OOO Kk MIaHUPYEMBIM JIMYHOCTHBIM U
MEeTanpeIMEeTHbIM  pe3yibTaTaM  OOydeHHs, a  TaKKe  MEXIpPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIIero 00pa3oBaHMUsl.

[IporpamMma mo Qu3suke ycTaHaBIMBaeT paclpeielieHne y4yeOHOro maTepuana Mo rojaam
oOydenus (1o Kiaccam), TpeajaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh H3YUEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUSI MPEIMETHOTO COJep>KaHUus M Y4€Te BO3PACTHBIX
0COOEHHOCTEH 00yJarOIMnXCsl.

[Iporpamma no ¢usnke pa3padoTaHa ¢ IeNbI0 OKa3aHHUsI METOAUYECKON MOMOIIH YUUTEII0
B CO3/IaHUH paboueil MPOrpaMMBbI 10 y4eOHOMY TIPEAMETY.

Ou3zurKa SBIAETCS CUCTEMOOOPA3YIOIINM AJIsl €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEAMETOB,
MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SIBICHUN, M3y4aeMbIX XUMHUEH,
OunoJsioTHel, acTpoHOMHUEH U PU3NUECKON reorpadueil, BHOCUT BKJIAaJl B €CTECTBEHHO-HAYUHYIO
KapTUHY MHpa, MpeAocTaBiseT HauOoJiee sicHble 0Opa3lbl MPUMEHEHHS HAay4YHOrO MeEToja
MO3HAHUS, TO €CTh CII0CO0a MOIY4YeHUs JOCTOBEPHBIX 3HAHUM O MUpE.

OpaHa u3 TIaBHBIX 33734 (U3NYECKOro oOpa3oBaHUs B CTPYKType oO0Iiero oopazoBaHUs
COCTOUT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TpPAMOTHOCTM M HHTEpeca K Hayke Yy
00yJaronuxcs.

N3yuenne ¢usukn Ha 06a30BOM ypOBHE MPENAINONaracT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIIMMHI €CTECTBEHHO-HAyYHYI0 TPAMOTHOCTD:

e HAYYHOOOBSCHATHSABICHUS;

e OILIGHUBATh U MIOHUMATh 0COOEHHOCTH HAYYHOTO MCCIIEIOBAHUS;

e HMHTEPHOPETUPOBATH JAHHBIE W HCIOJIB30BaTh Hay4yHbIE JOKa3aTelbCTBA IS
MOJIy4EHUS BBIBOJIOB.

Henmn wn3yueHuss U3MKUM Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHMs ONpPEAEICHbI B
Konnenuuu npenojaBanus yuebHoro npeamera «Pu3uka» B 00pa30BaTENbHBIX OpraHU3aMIX
Poccuiickoit ®@enepanuu, peanu3yloUMX OCHOBHBbIE 001I€00pa3oBaTeIbHbIE MPOTrPAMMBI,
yTBepkAEHHON pemienneM Komtermn MunucrtepctBa mpocsemmenus Poccuiickonn denepanun
(mpotoxon ot 3 nexabps 2019 r. Ne TTK-48H).

Hemnu3yyenusapusuku:

e MpHOOpETeHHWE HUHTEepeca M CTpPEeMJICHHs OOy4alomMXCs K HAydYHOMY H3YYEHHUIO

MPUPOJIBI, PA3BUTHE WX WHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;



pa3BUTHE TPEACTABICHUH O HAaydyHOM METOJe TO3HaHUS U (HOpMUpPOBAHHE
HCCIIEIOBATENILCKOIO OTHOIIEHMSI K OKPYXKAIOIIUM SIBJICHUSIM;

(dbopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yiabTaTa U3y4yeHHsS OCHOB CTPOCHUS
MaTepuH U (yHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;

(hopMupoBaHHe MPEACTABICHUNA O POIU (U3UKHU JUISI PA3BUTHUS JAPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE TMPEIACTABICHHA O BO3MOXHBIX cdepax Oyaymeid mnpodeccHoHaTIbHON
NEeSITEIbHOCTH, CBSI3aHHOM ¢ (PU3UKOH, MOArOTOBKA K JaJIbHEHIIEMY 00YYEHUIO B 3TOM
HaIpaBJICHUU.

JlocTibkeHre STHX IeNiell mporpaMMbl M0 (H3MKE HAa YPOBHE OCHOBHOTO OOIIEro

00pa3zoBaHus 00eCIIeYNBACTCS PEIICHUEM CIIEIYIONINX 3a/4a4:

npuoOpeTeHne 3HAHWKA O JUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXaHHUYECKHX,
TETUTOBBIX, JIEKTPUICCKIX, MATHUTHBIX ¥ KBAHTOBBIX SIBIICHUSX;

puoOpeTeHne YMEHHM ONHUChIBaTh M  OOBSICHATh (U3NYECKUE SBIECHUS C
WCTIOJIb30BAHMEM TIOJTyYSHHBIX 3HAHUI;,

OCBOEHHE METOJIOB DEHICHHS TPOCTEHIINX pacu€THBIX 3a/a4 C HCIOJIh30BAHUEM
(bU3NIECKUX MOJIETIeH, TBOPUECKUX U MPAKTHKO-OPHEHTUPOBAHHBIX 3a71ay;

pa3BuUTHE YMEHHWI HaONIONaTh MPHUPOTHBIC SBJICHHUS W  BBIOJHATH  OIIBITHI,
nabopaTopHble pabOTHl M AKCHEPUMEHTAIBHBIE HCCIEIOBAHUS C HCIIOJIb30BAaHHEM
W3MEPHUTEIBHBIX TIPHOOPOB;

OCBOEHHE TMPUEMOB paboThl ¢ WHMOpMaIuendn (PU3NUECKOro COAEpKaHUS, BKIIOYAs
MH(OPMALIMIO O COBPEMEHHBIX JOCTH)KEHMSIX (U3MKH, aHaIU3 U KPUTHYECKOE
OIleHUBaHUE MH(POpPMAINK;

3HAKOMCTBO CO chepamu po(ecCHOHATBHON NeATeTbHOCTH, CBI3aHHBIMH C (DU3UKOM,
Y COBPEMEHHBIMH TE€XHOJIOTHSIMHU, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3NUYECKOI HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) HA YPOBHE OCHOBHOI'O OOILETO

o0Opa3oBaHUs OTBOIUTCS 238 4acoB:

B 7 Kj1acce — 68 yacoB (2 yaca B HEJIEINIO),
B 8 Ki1acce — 68 yacoB (2 yaca B HEJIEINIO),
B 9 kiacce — 102 ygaca (3 yaca B HezeniO).



COILEPKAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®usuka — Hayka o npupoxe. SIBinenus npupoapl. DU3NUYECKUE SBICHHUS:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckue BenuuuHbL. M3Mepenue ¢Qusnueckux BenuuyuH. Dusnyeckue
npubopsl. [lorpemnocts n3mMepennit. MexxayHapoiHasi cucTeMa €IMHULI.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT MPHUPOLY.
EcTecTBeHHO-HAY4YHBI METOJ MO3HAHUA: HAOJIOJEHHE, MOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIJABUKEHUE THIOTE3, SKCIIEPUMEHT MO IMPOBEPKE TMIOTE3, 0ObSICHEHHE
Habo1aeMoro sBieHus. OnucaHnepu3nuecKUXIBICHUH ¢ MOMOILbIOMO/IEIIEH.

Jemoncmpayuu.

1. MexaHHuYecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJIICHUSL.
2. ®usnueckre npuOOPHI U MpOLEAypa MPSMbIX U3MEPEHUN aHAIOTOBBIM U
U(GPOBBIM TPUOOPOM.
Jlabopamopnviepadbomout u onvimot.
1. OmpeneneHue UEHbI IeTEeHUs IIKaJIbl U3MEPUTEIHLHOTO Mpudopa.
2. H3MepeHnepaccTOSTHUMN.
3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea.
4. OnpeneneHuepazmMepOBMabIXTE.
5. M3mepeHune Ttemneparypbl IIPU IMOMOIIM KUJIKOCTHOI'O TEPMOMETpA U
JaTYrKa TEMIEPATypPhl.

6. lIpoBemenue ucciaenoBaHus IO MPOBEPKE TUIIOTE3bI: NAJIBHOCTH MOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAIBHO, TeM OO0JbIle, YeM OOoJbllle BhICOTA
IycKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHH BellecTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJbl, HMX pa3Mmepbl. OIbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmxenue dactul BemecTBa. CBf3b CKOPOCTH JBHJKEHHMS YacTULl C
TeMIiepatypoii. bpoyHoBckoe nBmwkenme, auddys3usa. BzanmomelicTBue YacTHIL
BEIIECTBA: MPUTSXKEHNE U OTTAIKUBAHHUE.

ArperaTHble COCTOSIHUS BEIECTBA: CTPOCHME Ta30B, KUJIKOCTEM W TBEPIBIX
(kpucTtaminueckux) Tela. B3auMOCBSI3b MEXIy CBOWCTBaAaMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUAX U UX ATOMHO-MOJIEKYJIAPHBIM cTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenneOpoyHOBCKOTOABUKEHHUS.



2. Habmonenueauddysuu.
3. HaGmionenue  siBIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM — WIHU
OTTAJIKUBAHUEM YaCTHI[ BEIIIECTRA.

Jlabopamopnvliepadbomul u onvimot.

1. OueHka JguaMeTpa aroMa METOAOM psAloB (C  HCIOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI 110 HAOJTIOJEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIHKEHUS.
Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.
Mexannueckoe JIBIKEeHHE. PaBHOMEpHOE M HEpPAaBHOMEpPHOE JIBHUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM JIBMXKEHUU. Pacd€Tr myTu u
BPEMEHHU JIBHKCHUS.
SABnenve wHepuuu. 3aKOH WHepuuH. B3aumoneicTBue Ten Kak MpUYUHA
U3MEHEHUS CKOPOCTHU [IBIDKCHUsS Teld. Macca Kak Mepa HMHEPTHOCTH Tela.
[TnoTHOCTE BemecTBa. CBS3b IUIOTHOCTH C KOJWYECTBOM MOJICKYJI B €IUHHIIE
00BéMa BelecTna.
Cuta Kak XapakTepucTHKa B3aumMojaeucTBus Tesl. Cuiia ynpyrocTd W 3aKOH
I'yka. M3Mepenne cuiibl C TOMOIIBIO JUHAMOMETpa. SIBJICHHE TATOTEHUS U CUJia
TshkecTd. Cuia TSKECTH Ha Apyrux aHerax. Bec tena. Hesecomocts. CnoxxeHue
CWJI, HAPABJIEHHBIX MO OAHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHNs U TPEHHE NMOKOos. TpeHue B MPUPOJI€ U TEXHUKE.
Jemoncmpayuu.
1. HaGmroneHnnemexaHM4eCcKOTro/IBIIKEHUSTENA.
2. 3MepeHneCcKOPOCTUIPSMOIMHE MHOTOJIBUKECHUS.
3. HaGmropenuesiBneHusIMHEPIUY.
4. HabGnroneHve U3MEHEHHS CKOPOCTH IIPU B3aUMOICHCTBHUH TElL.
5. CpaBHEHHE Macc M0 B3aUMOJEHCTBUIO TET.
6. CroxeHue Cuil, HalpaBJIEHHBIX 110 OAHOU MPSIMOIA.
Jlabopamopnviepadbomout u onvimot.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBMXKEHUA (LIapUKa B >KHIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmpepeneHne CpeaHEH CKOPOCTU CKOJNBKEHHs OpycKa WM IIapuKa IIo
HAKJIOHHOM IIJIOCKOCTH.
OnpeneneHnenIoTHOCTUTBEPAOTOTENA.

4. OnbpIThl, JIEMOHCTPUPYIOLIHUE 3aBUCUMOCTh pacTskeHus (Aedopmanun)
IPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnbITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHSI CKOJIBKEHHS OT
Beca TeJla U XapakTepa COMPUKACAIOUIUXCS TOBEPXHOCTEH.



Paspnen 4. /laBinenue TBEPABIX TeJl, KHUAKOCTEl U ra3oB.

HaBnenune. CriocoObl yMEHBILIEHUS U YBEJIMYEHU AaBieHus. JaBneHue rasa.
3aBUCUMOCTh JaBJICHMsS Tra3a OT 00bEma, Temmeparypbl. llepemaua naBneHus
TBEPABIMU TEJIAMH, >KUAKOCTAMHM M razamu. 3akoH llackama. ITneBmaTmueckue
MaluHbl. 3aBUCUMOCTb JAaBJICHUS JKUIKOCTH OT TiyOuHbl. ['mapocratmueckuid
napanokc. Coobmiaronuecs cocyabl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emunn u atMocdepHoe naieHue. [IpuuuHbI CylecTBOBaHUS
Bo3nyuiHON oOonouku 3emiu. OmnbiT Toppuuennu. M3mepenue armocdepHOTo
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO J1aBJIEHUs OT BHICOTHI HaJl yPOBHEM MOPSI.
[Tpubops! 115t U13MepeHus: aTMOCHEPHOTro JTABICHUSI.

JleficTBHE )KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaronias
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanueren. BozayxomnnaBanue.

Jemoncmpayuu.

S A T o
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3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaua naBineHMs KUIKOCTBIO U Ta30M.

CooOmaronuecsacocyibl.

I'mppasnuueckuiinpecc.

[TposiBneHuenecTBUIaTMOCHEPHOTOIABICHUSI.

3aBUCUMOCTh BBITAJIKUBAIOMIEH CHJIBI OT 00BEMA MOTPYKEHHON YaCTH
T€JIa U INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIBI BECY BBITECHEHHOW KUJIKOCTH.
YcioBue IUIaBaHMs TeEJl: IJIABAaHUE WM MOTPY)KEHUE TENl B 3aBUCHUMOCTHU
OT COOTHOILIEHUS TUIOTHOCTEN TeJIa U )KUIKOCTH.

Jlabopamopnviepadbomut u onvimot.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOrpyKEHHOM B
YKUAJIKOCTb YaCTH Tela.

OnpeneneHue  BBITAIKUBAIONICH  CHJIBI, JEUCTBYIOIIEH Ha  Telo,
MOTPYKEHHOE B KUIKOCTh.

[IpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIIEN CUIIBL, IEMCTBYIOIIEH HA TEJIO
B )KUJIKOCTH, OT MACCHI TeJa.

OnbIThl, JEMOHCTPUPYIONIUE 3aBHCUMOCTb BBITAJIKUBAIOLIEH CHIIBL,
JEUCTBYIOIIE HAa TENO0 B JKHAKOCTH, OT 00BEMaA TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT TWIOTHOCTH KUJIKOCTH.

KoncTtpyupoBanne apeoMeTpa WIM KOHCTPYHPOBAHUE JIOAKH U
OIpEAEIICHUE €€ TPY30NOABEMHOCTH.



Paszpnen S. PaGora u MOIIHOCTH. DHEpPrusi.

Mexanundeckas padota. MOIIHOCTb.

[IpocTbie MexaHU3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio
paBHOBecusi pbiuara. lIpuMeHeHue npaBuia paBHOBECHsS pblyara K OJIOKY.
«3onoroe mpaBwino» MexaHuku. KIIJ[ mpocTteix wmexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTtmyeckas W INOTEHUHMAIBbHAS  DHEPTHS.
[IpeBpamieHue  ogHOrO  BHJAA  MEXAHMYECKOM  DHEPITMM B JAPYIOM.
3aKOHCOXPaHEHUSPHEPTUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpuMepBITPOCTHIXMEXaHU3MOB.

Jlabopamopnviepadbomut u onvimot.

1. Ompenenenue pabOThl CUJIBI TPEHUS NPU PABHOMEPHOM JBM)KCHHM Tela

110 TOPU30HTAJIbHOW TOBEPXHOCTH.
2. HccnenoBanueycnoBuiipaBHOBECHIpbIUAra.
N3mepenne KII/] HaKI0HHONUIUIOCKOCTH.
4. M3yuyeHue 3aKOHA COXPAHEHUSI MEXaHUYECKON SHEPTHH.
8 KITACC

Pa3nen 6. TenjioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO--KUHETUYECKOM TEOpUM CTPOCHUS
BelllecTBa. Macca M pa3mepbl aTOMOB U MOJIEKYJ. OmbITh, HNOATBEPKIAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOU TEOPUH.

Mopgenun TBEPAOro, JKUJIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIIECTBA.
Kpucramnmuueckue u amopdusie tena. OObsICHEHHE CBOMCTB ra3oB, KUIKOCTEH H
TBEPBIX TEI HAa OCHOBE IIOJOKEHUM MOJICKYJISPHO--KUHETUYECKON TEOpUH.
CmaunBaHue U KamWUISIPHBIE sIBJICHUA. TemIoBoe pacuIupeHe U CKaTHe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JIBUXKCHUS
gactull. BrHyTpeHHsss sHeprus. CrnocoObl W3MEHEHHS BHYTPCHHEH SHEPIHu:
Teronepeaada u COBEPIIICHUE paboTHI. Bungsl TeTJIoNepeaun
TEIIONPOBOIHOCTh, KOHBEKIIHS, U3JYYCHHE.

KonngecTBo TemnoThl. YIenbHas TEIJIOEMKOCTh BellecTBa. TemiooOMeH U
TEIUIOBO€ paBHOBECHE. YpaBHEHHME TersioBoro ©OanaHca. IlmaBnenue wu
OTBEPJICBAHUE KPHUCTAJUIMYECKUX BEIIECTB. YJAEJIbHAsA TEIJIOTAa IJIABJICHHUS.
[TapoobOpazoBanne u konmeHncamms. Mcmapenwme. Kunenme. YnmenpHas Teruiora
mapooOpa3oBaHus. 3aBUCUMOCTH TEMIICPATyphl KHIICHHS OT aTMOC(EepHOTo
JIaBJICHUS.

BnaxHocTs Bo3myxa.

DHeprus TOIIMBA. Y I€IbHAS TEIJIOTa CTOPAHUA.



[TpuHiuner padotel TerioBbix nsuratened KIIJ[ temnmoBoro aBuratesns.
TernoBble IBUraTENU U 3alUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpPAaHEHMS U NIPEBPALICHUS JHEPTUHU B TEIUIOBBIX IIPOLIECCAX.

emoncmpayuu.

1.

2
3
4.
5

L 0 N D

10.
11.
12.
13.

Ha6monenne6poyHOBCKOTOABHKEHHUS.
Ha6monenunenuddysun.

HaGmronenue siBineHnil cMaunBaHUs M KaUJUISIPHBIX SBICHUA.
Ha6mronenneTenyioBoropaciiupeHusTes.

N3menenune naBiieHMs Ta3a IpU U3MEHEHUH 00bEMa M HArpeBaHUU WIIU
OXJIaXKJIECHUU.

[IpaBuiian3MepeHusITEMIIEPATY PBI.

Bunpsrrenonepenaumu.

OxnaxaeHUenprUCcOBEPIICHUUPAOOTHI.

HarpeBanue npu coBepiieHr pabOThl BHEITHUMU CUJIAMHU.
CpaBHEHUETEINIOEMKOCTEMPA3TNYHBIXBEIIECTB.
HaOmroneHnexkunenus.

HaGmronenue mocTostHCTBA TEMIIEpaTyphl MPH TUIABJICHUH.
MoaeauTenaoBLIX ABUTaTEICH.

Jlabopamopnviepadbomout u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMBITHI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKCHHS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITEl TI0 HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPJBIX TEIL.

OmnpeneneHue qaBieHUs BO3yXa B OaJTOHE IITPHUILA.

OnbIThl, JAEMOHCTPUPYIOIIUME 3aBUCHUMOCTb JABJICHUS BO3JyXa OT €Tro
00bEMa M HArPEeBaHUS WIN OXJIAXKICHHUS.

IIpoBepka runOTE3bl JTUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKOU TPYOKE OT TEMITEpaTyPHI.

HaGmoneHnne w3MeHeHHMsT BHYTPEHHEH DSHEPrud Tella B pe3yJlibTaTe
TEIIOTIEpeIauu U pabOThl BHEITHUX CHIL.

HccnenoBanne sBACHUS TEIUIOOOMEHA IIPH CMEIIMBAHUHU XOJOJHOW H
ropstaei BOJBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOTO BOJOM  IIpH
TEIJI000OMEHE C HAarpEeThIM METATHYSCKUM ITHITHHIPOM.
OrnpeneneHueyaeIbHOUTENI0OEMKOCTHBEIESCTRA.
HccnenoBanuenponeccancrapeHus.
OrnpeneneHneoTHOCUTENLHOMBIAKHOCTUBO3 1Y XA.

Onpenenenue yaeabHON TEIJIOTHI IIABJICHUS JIbJIA.



Pazgen 7. Jinekrpuyeckre ¥ MATHUTHbBIE SIBJICHUS.

OnekTpu3auus Tenl. JIBa poaa 3JIEKTpUUYECKHX 3apsaoB. B3ammojeicTBue
3apsbkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHUJIBI  B3aUMOJEHUCTBUS
3apsKEHHBIX TET OT BEJIMYMHBI 3aPsS0B U PACCTOSHUS MEXTY TeIaMu).

Onektpuueckoe mnozne. Hanpssk€HHOCTh 3neKkTpuueckoro mnois. IlpuHuun
CYINEpIO3ULIUHU IEKTPUUECKUX MO (Ha KaYeCTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsigoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Ctpoenne aroma. IIpoBOIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AJIEKTPUYECKOTO 3apsija.

DJIEKTPUUYECKUM TOK. YCIIOBUSL CYIIECTBOBAHUA DJIEKTPUUECKOTO TOKA.
HNcTtoyHuku mMOCTOSSHHOTO TOKAa. JIEMCTBUSA AJIEKTPUYECKOTO TOoKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KUJIKOCTAX U razax.

Onektpuueckas uenb. Cuna  Toka.  DIEKTPUUYECKOE  HAIpsKEHUE.
ConpoTuBieHre MPOBOJHUKA. YIEJIbHOE COMPOTUBJIEHUE BellecTBa. 3akoH Oma
s ydactka uenu. [locnemoBaTenbHOe W MapajuiesIbHOE — COEJUHEHUE
MIPOBOJHUKOB.

PaGora w MoOIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyms—JIeHna.
DNeKTpUUeCcKre e U MOTPeOUTENIn IEKTPpUUECKoi s3Heprun B ObITy. KopoTkoe
3aMbIKaHHE.

[locTositHHBIE ~ MarHuTHl.  B3anMonelicTBUE  NOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe nosie. MarHuTHOe nosie 3eMJIM U €ro 3HAYEHUE [JIs KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1oj€  3J€KTpuueckoro Toka. [IpuMeneHue
AIEKTPOMArHuTOB B TEXHUKE. JIeHiCTBHE MArHUTHOIO MOJIA HA MPOBOJHUK C TOKOM.
DONEeKTpOJABUraTelb MOCTOSIHHOTO ToKa. Mcmoiab30BaHUE JIIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SABneHue snekTpoMarnuTHoW uHaykiuu. [Ipasuno Jlenna.
DneKTporeHepaTop. CrniocoOb1 MOJTYyYEHHUS AIEKTPUUYECKON HHEPTHH.
DNEKTPOCTAHIIMK Ha BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTUH.

Jemoncmpauuu.

DIIeKTpU3aLUATE.

JIBa pojJia 3JIEKTPUYECKUX 3apsI0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
Y CTpoNCTBO U AEUCTBUEIIIEKTPOCKOIIA.

DNEeKTpOCTaTUYECKASUHTYKIHSI.
3aKOHCOXPaHEHUSAIEKTPUUECKUX3APSIIOB.

[IpOBOTHUKH U AUDIEKTPHUKH.

MoaenupoBaHue CUIOBBIX JIMHUM AIEKTPUYECKOTO TTOJIS.

M cTOYHMKMTIOCTOSSHHOTOTOKA.

JIeHCTBUSARIIEKTPUIECKOTOTOKA.

10. DIEKTPUYECKUUTOK B KHUJIKOCTH.
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

["a3oBbIiipaspsia.

N3mepeHnecniibITokaaMnepMeTpOM.
N3mepennesneKTpuieCKOrOHaNnpsKEeHUA BOJIBTMETPOM.

Peocrat u MarasuHCONpOTUBIICHUM.
B3anmoelicTBUENTOCTOSHHBIXMarHUTOB.

MopaennpoBaHue HEBO3MOKHOCTH PA3AEIEHUS MTOIOCOB MATHATA.
MopaennpoBaHUE MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.
OnerTOpcerena.

MarHuTHOEnoneToKa. DJIEKTPOMArHHMT.

JleficTBrE MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
DNEKTPOABUTaTEIbIIOCTOSHHOTOTOKA.

NccnenoBaHnes BICHUSIIEKTPOMAarHUTHOMMH Y KIIAH.
OnbiTei®apajes.

3aBUCHMOCTh HAIPaBJICHUS HMHAYKIMOHHOTO TOKa OT YCJIOBHUWM €ro
BO3HUKHOBEHMUS.

DIEKTPOreHepaTOPHOCTOSHHOTOTOKA.

Jlabopamopnviepadbomot u onvimot.

1.

o u k~w

10.
11.

12.

13.

OnbITel 1O HAOMIOAEHUIO DJICKTPHU3allMM  TeJl HWHIAYKIHMEH | 1pu
COIIPUKOCHOBEHUH.

UccnenoBanne JE€UCTBUS DSJIEKTPUUECKOrO TMOJI HAa TMPOBOJHUKUA U
TADJICKTPUKH.

Co6opka u mpoBepka pabOThI JIEKTPUIECKOH 11U MMOCTOSHHOTO TOKa.
N3Mmepenue u peryimpoBaHUe CUJIbI TOKA.

N3Mepenue u peryimpoBaHUEHANPSIKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, MAYIIETO 4YE€pPe3 PE3UCTOP, OT
COINPOTHUBIICHUS PE3UCTOPA U HAIIPSIPKEHUSI HAa PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOITHE 3aBUCUMOCTD AIEKTPUYECKOTO
CONPOTHUBIICHUSI TMPOBOJHMKA OT €ro JJIMHBI, IUIOMAJN MONEPEUYHOTO
CEUCHHMS U MaTepuaa.

[IpoBepka mpaBWiIa CIOXKEHHS HANPSHKEHUM IIPU  IMOCJIEA0BATEIBHOM
COEMHEHUU JIBYX PE3UCTOPOB.

IIpoBepka mpaBwiia Ui CWIbl TOKAa IPU TapaJJICIbHOM COCIUHEHUU
PE3UCTOPOB.

Ornpenenenue padOThI ANEKTPUUECKOTO TOKA, UAYILETO Yepe3 Pe3UCTop.
OrmnpeneneHue MOIIHOCTH JJICKTPUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JIAMIIOUKYy, OT
HaNpsHKEHUS HA HE.

Onpenenenue KIIJI narpesares.



14. UccnenoBanue MarHuTHOIO B3aUMOJECUCTBHS ITIOCTOSHHBIX MAarHUTOB.

15. I3yyeHrue MAarHUTHOrO IIOJISL  IIOCTOSAHHBIX MArHUTOB IIpU  UX
00BEIMHEHUY U Pa3/ICIICHUN.

16. MccnenoBanue OeUCTBUS JIEKTPUUECKOIO TOKA HA MAaTHUTHYIO CTPEJIKY.

17. ONBITBI, JIEMOHCTPUPYIOIIHE 3aBUCUMOCTh CHJIBI  B3aUMOJECHCTBHS
KATyIIKA C TOKOM M MarHutra OT CWIbl TOKa W HAIpaBJICHUS TOKa B
KaTyILKe.

18. M3yueHue AeiCTBUS MarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue u u3ydeHue padoThl JJIEKTPOABUTATEIIS.

20. MI3mepenune KII/] anexTpoaBUraTenbHOMYyCTaHOBKH.

21. OOBITBl MO MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMU:
UCCIIEIOBAHNE W3MEHEHUN 3HAYEHUsT W HaIPABJICHUS HMHAYKIMOHHOTO

TOKa.
9 KIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

MexaHnnueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCUETA.
OTHOCHUTEIBPHOCTh MEXAaHUYECKOTO JIBUXKEHHUs. PaBHOMEpHOE NPSIMOJUHEHHOE
nBukeHne. HepaBHOMepHOe mpsmolinHeitHoe nBukeHHne. CpeqHsas 1 MTHOBEHHAs
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JBUKEHUH.

VYckopenue. PaBHOoyckopeHHOe mnpsMoiuHelHoe nBmkeHue. (CBoOoHOE
nagenue. OnbiTel ["anumes.

PaBHOMepHOE ABMkKEHHE MO OKpYyKHOCTH. [lepmon u ydactota oOparieHus.
JluneliHas u yriioBas CKOpocTH. LIeHTpoCcTpeEMHUTENBHOE YCKOPEHHUE.

[Tepsbrii 3akoH Hptotona. Bropoit 3akon HeroToHa. Tperuit 3akon HeroTroHa.
[TpuHUHMI CyNEepIIO3UIUU CUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS CKOJIbKEHHUS, Crjla
TPEHUS MOKOS, IPYTrue BUABI TPEHUS.

Cuna TsSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOIHOTO
najgenus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTts 1 neperpysku.

PaBHOBecue marepuaibHOW TOYKUA. AOCOIIOTHO TBEpAOE Teio. PaBHOBecue
TBEPAOTO TeJa C 3aKPEIUIEHHON OChIO BpaneHus. MOMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenue ummnynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
“MIyJibca. PeakTHBHOE IBUKEHHUE.

Mexanndeckass pabora M MOIIHOCTh. PaboTa CHII TSDKECTH, YNPYroCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHUS TeNa, TOIHIATOTO HaJ
MMOBEPXHOCTHIO 3eMiH. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
SHEPrusl. Teopema 0 KUHETUYECKOU SHEPIUU.
3aKOHCOXPAaHEHUAMEXAHUYECKOMIHEPTUH.



Jemoncmpayuu.

1.

S

8.
9.

10.
11.
12.
13.
14.
15.
16.

Habnronenre MeXaHUYECKOTO ABMKEHUS TENa OTHOCUTEIBHO Pa3HBIX TEJ
OTCU€Ta.

CpaBHeHUE TyTed W TPACKTOPHUM JBUKEHHUS OJHOIO M TOrO K€ Tela
OTHOCHUTEIBHO Pa3HbIX TEJ OTCUETA.

N3mepeHre CKOpOCTH U YCKOPEHUS IPSIMOJIMHEHHOTO ABUKEHUSI.
HccnenoBannenpru3HakOBPaBHOYCKOPEHHOTOIBUKEHUS.

HaGmronenue nBr>XeHHs Tela MO0 OKPY>KHOCTH.

HaGmonenrie MexaHn4eCcKHUX SIBJICHUM, TPOUCXOSIINUX B CUCTEME OTCUETa
«Tenexxka» mnpu €€ paBHOMEPHOM U  YCKOPEHHOM  JBW)XCHHUU
OTHOCUTENBHO KaOMHETa PU3KKH.

3aBUCUMOCTbh YCKOPEHHs Tejla OT Macchl Tejla U JECUCTBYIOLIEH Ha HEro
CUJIBI.

HaGmronenue paBeHCcTBa CHIT ITPU B3aUMOJICHCTBUU TEJ.

N3menenue Beca Tena Mpu YCKOPEHHOM JIBUKCHUH.

[lepenaua umiynbca Mpu B3aUMOJIEUCTBUH TEII.

[IpeoGpazoBanus SHEPTUU MTPU B3AUMOJICHCTBUU TeE.

CoxpaHeHue UMITyJIbca MPU HEYIPYroM B3aUMOJICHCTBUU.

CoxpaHeHue UMITyJIbCa IPU aOCOIIOTHO YIPYTroM B3aUMOJIEHCTBUU.
HabmronennepeakTHBHOTOABU)KEHHS.

CoxpaHeHHe MEXaHUUYECKOM 3HEPTruy pu CBOOOJHOM MaJCHUH.
CoxpaHeHHe MEXaHUYECKON YHEPIUM NPHU ABMKEHUU Tella Mol JeHCTBUEM
HpPY>KUHBI.

Jlabopamopnuviepadbomot u onvimot.

1.

KoHcTpyupoBanue TpakTa Juisi pa3roHa U JaJbHEHUIIEr0 PaBHOMEPHOTO
JBUKEHUS TIApUKa WA TEICKKH.

Onpenenenne cpeaHeld CKOPOCTH CKOJBXKEHUs OpycKa WIM JBUKCHUS
HIapyKa Mo HaKJIOHHOM IJIOCKOCTH.

Onpenenenue yCKOpEHHsI Tela MPU PABHOYCKOPEHHOM JBUKEHUU IO
HaKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NMYTH OT BPEMEHU IPH PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka rumoTe3bl: €cid MPU PABHOYCKOPEHHOM JABMKEHHH 0€3
HAYaJIbHON CKOPOCTHM MYTH OTHOCSTCA KakK psii HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBXKEHUS OT CHUJIBI
HOPMAaJIbHOTO JaBJICHUS.
OnpenenennekodPphuireHTaTpeHUsCKOIbKEHUSL.
OrnpeneneHnekECTKOCTUIIPYKUHBI.



9. Ompenenenrie paboTbl CUIIBI TPEHUS MPU PABHOMEPHOM JBHMKEHUU TeEJa
10 TOPU30HTAIIBHON OBEPXHOCTH.

10. OnpenenieHne  paboOThl  CUJIBI  YIIPYTOCTH IMpU  TNOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJBM>KHOTO U MOJABHKHOTO OJIOKOB.

11. 3yueHne3akoHacOXpaHEHUSIDPHEPT U U.

Pasznen 9. Mexanun4yeckue Kojie0aHUs U BOJIHBI.

KonebarensHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJECOAHUM: IEPHO/I,
4acToTa, aMILIATyaa. MaTtemMaTHudecKUuii U NpYyKUHHBIA MasTHUKU. IIpeBpaienue
SHEPTUU MPH KOJIEOATEIHHOM JIBUKEHUU.

3aryxatomme  koneOanus.  BolHykneHHole — koneOanus.  Pe3oHaHc.
Mexanudeckue BoJHbI. CBoiicTBa MexaHMueckux BoJH. [IpononbHble U
NOMNEPEYHbIE BOJIHBI. JlMHA BOJHBI M CKOPOCTh €€ pacnpoCTPaHEHMS.
MexaHndeckue BOJHBI B TBEPIOM Tele, CEUCMUUECKHE BOJHBI.

3Byk. I'poMkocTh 3Byka U BbicoTa ToHa. OTpaxkenue 3Byka. MH(ppa3Byk u
yIIBTPA3BYK.

Jemoncmpayuu.

1. HaGmionenune xoneGaHuii Ten MojJ OEWCTBUEM CHIIBI TSXKECTH WU CHIIBI
YIPYTOCTH.

HaGmronenue xonebanuii rpy3a Ha HUTH U Ha TPy KUHE.

HaGnronenrie BIHYXICHHBIX KOJIEOAHUN U pe30HaHca.

PacnpocTpaneHnne npogoJIbHBIX U TONEPEYHBIX BOJH (HA MOJAEIH).
HaGmroenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

. AKyCcTHYECKUIPE30HAHC.

./Iaﬁopamopnbtepaéombt u onvimol.

1. OmpeneneHue dYacTOThl M Tepuoja KoneOaHWii MaTeMaTUYeCKOTo
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MasITHUKA.

2. Ompezenenne 4aCcTOThHI M Meproa KoJieOaHUN MPY>KUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TiepHoja KOJeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4. VccmenoBaHue 3aBUCUMOCTH TEpHO/Ia KoJieOaHU MPY>KUHHOTO MasiTHUKA
OT Macchl Irpysa.

5. IIpoBepka HE3aBHCHUMOCTH TEpHOJa KojeOaHuil Tpy3a, MOJBEIICHHOTO K
HUTH, OT MAacChl Ipy3a.

6. OmbITBI, JIEMOHCTPHUPYIOIIUE  3aBUCUMOCTh TEpUOAa  KoJieOaHWU
IPY>KUHHOT'O MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKUHBL.

7. 3MepeHneycKkopeHusicBOOOJHOTOaICHHUS.



Paszznen 10. DiieKTPOMAarHMTHOE 110JI€ ¥ JJIEKTPOMATHUTHbIE BOJHBI.

ONEeKTPOMAarHUTHOE  MOJie.  DJIEKTpOMAarHuTHele  BOdHbBL.  CBOMCTBa
ANEKTPOMarHuTHeIX BOJH. [llkanma snexkTpoMarHUTHBIX BOJH. Mcmonb3oBanwue
ANEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBS3H.

OnexTpoMaruutHas npuponaa csera. CkopocTh cBeTa. BoiHOBBIE CBONCTBA
CBETA.

Jemoncmpayuu.

1. CBOMHCTBa’E€KTPOMArHUTHBIXBOJIH.

2. BOJIHOBBIECBOMCTBACBETA.

Jlabopamopnviepadbomut u onvimot.

1. M3yyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOUIBIO MOOUIBHOTO

TenedoHa.
Pa3nen 11. CBeToBbIe AIBJICHHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBeETa. [IpssmonuHerHOE

pacnpoctpanenue cBeta. 3atMeHusa ConnHua u Jlynsl. Otpaxenue cBera. [lnockoe
3epKano. 3aKOH OTpaKeHUs CBETA.

[Ipenomnenune cBeta. 3akoH TperomieHUs cBeta. [loHOe BHYyTpeHHEe
OTpaXeHue cBeTa. Vcnonb30BaHWE TOJTHOTO BHYTPEHHETO OTPaXKEHUs B
ONTHUYECKUX CBETOBOJAX.

Jlunza. Xon nyweit B JaumH3e. OnTuyeckas cucrema ¢oToarmapara,
MUKpOCKONA M Tejleckomna. ['ya3 kak onTudeckas cuctema. BIM30pykocTh H
NaTbHO30PKOCTb.

Paznoxenune Oenmoro cBera B crnekTp. Oneitel HerloTona. Crnokenue
CIEKTpaJIbHBIX IIBETOB. J(rcniepcusicBera.

Jemoncmpayuu.

[IpssMonuHEHOEPACTIPOCTPAHEHUECBETA.

OtpakeHuecBera.

[Tony4yenue n300paxxeHNH B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.
[Ipenomnenunecnera.

OnTryecKuiicBeTOBO.

Xox myueit B cobuparoiieii TuH3e.

XO0JI Tyder B pacCEeUBAIOLIEH JIMH3E.

[TonyueHnue n300pa>keHUI C TOMOILBIO JTUH3.

[Tpunuun neiicTBusa gortoanmnaparta, MUKPOCKOIA U TENIECKOMA.

10. Moaensbriasa.
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11. Paznoxxenue 06enoro cBeTa B CIEKTP.
12. [Tonydenue 6enoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX I[BETOB.



Jlabopamopnvliepadbomoul u onvimot.

1. HccrmemoBanue 3aBUCHMMOCTH yIJIa OTPaKEHHUS CBETOBOTO JIyda OT yIja

naJICHuUs.

2. V3ydeHue xapakTepUCTUK U300paKeHUs MPeIMETa B TUIOCKOM 3epKalie.

3. HccnenoBaHue 3aBUCMMOCTH yIJIa MPEJIOMIIEHUSI CBETOBOIO JIy4a OT yria

NaJIeHUs Ha TPAHUIIE «BO3TYX—CTEKIIO».

4. Tlomyuyenue n300pa)keHU ¢ MOMOIIBIO COOUPAIOIIEH JTUH3HI.
Onpenenenue (HOKYCHOrO pacCTOSHUA U ONTHYECKOM CHIIbI coOMparouiei
JIUH3BI.

6. ONBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIEKTP.

7. OnBITBl IO BOCHPHUATHIO I[BETa MPEJAMETOB MPU WX HAOJIOJICHUHM Yepe3
I[BETOBbIC (DUIIHTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Oneitel Pesepdopna u mmanerapHass Mojenb atoma. Mojaens atoma bopa.
Hcnyckanue u noronieHue ceeta atomoM. KBauTel. JInHeyaThie CIIEKTPHI.

PannoaktuBHOCTh. Anbda-, 6eTa- 1 raMma-uznydeHus. CTpoeHne aTOMHOTO
saapa. Hykmonnas wmoxaenp atomHoro snapa. M3otombl. PaanoakTuBHBIC
npeBpaiieHus. [lepros momypacmaga aTOMHBIX SIAED.

SAnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MAaCCOBOT'O YHCEIL.
OHeprusi CBsi3M aTOMHBIX sinep. CBsA3b Macchl M 3HEpruu. Peakuumu cuHTE3a U
nenenus anep. Ucrounuku sneprun CoJiHLA U 3BE3.

Anepnas sHepreruka. JlelcTBUS pPaAUMOAKTUBHBIX HU3JIYYCHUN Ha IKHUBBIC
OpraHU3MBlI.

Jemoncmpayuu.

1. CHEeKTphIM3IIYYEHUS U MOTJIOMIEHHUS.

2. CnexkTpbIpa3IMYHBIXTa30B.

3. CnektpBojaopoja.

4. Habmonenue TpekoB B kamepe BuiibcoHa.

5. PaGoTtacu€éTunKanOHU3UPYIOMUXUZTYICHHUH.

6. Peructpanus uznyyeHus NpupoOAHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuviepadbomout u onvimot.

1. HaGmroneHue CIITIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYCHUSI.

2. HccnenoBanue TpPEKOB: M3MEPEHUE SHEPTrUM YAaCTULBI 110 TOPMO3HOMY

nytu (o gororpadusim).

3. MmepennepaanoakTuBHOTO(OHA.



IHoBTOpHUTEILHO-00001IAO M MOAYJIb.

[ToBTOpPUTENHEHO--0000IIAIOIINI MOAYJIb IPEIHA3HAYEH JIJISl CUCTEMATU3ALNH
u  0000mIeHUsT TMPEIMETHOTrO  COACPKAHUS U ONbITa  JACSTEIbHOCTH,
NpUOOPETEHHOTO TIPHU M3YYEHUHU BCETO Kypca (PU3UKHU, a TaKXKe IS MMOATOTOBKU K
OCHOBHOMY TOCYAQpCTBEHHOMY »JK3aMeHy 1o (¢Qu3uke s o0yyaroumxcs,
BBIOPABILIKX 3TOT YU4E€OHBIN MpeMerT.

[Tpu u3y4eHUN NaHHOTO MOJIYJS PEATU3YIOTCS M CHCTEMAaTU3UPYIOTCS BHJIBI
JeSTENbHOCTH, HA OCHOBE KOTOPBIX 00ECIEeUMBAETCS AOCTUKEHUE MPEAMETHBIX U
METaNpeAMETHbIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, QopMHUpYyeTCs
€CTECTBEHHOHAYYHAsTPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HCCJEI0BAHUS
SBIICHUI TIPUPOJIBI W TEXHHWKH, OBJIAJICHUEC YMEHUSMU OOBICHITH (U3HMUECKUE
SBIICHUS, TIPUMCEHSISI TOJNlyYeHHBbIC 3HAHUS, pelIaTh 3aJadyd, B TOM YHUCIE
Ka4eCTBEHHBIE M dKCIIEPUMEHTAILHBIC.

[TpuHIIMNIUANBHO ACSATENBHOCTHBIN XapakTep JaHHOTO pasjeia peanu3yercs
32 CY€T TOrOo, YTO OOyYarolluecs BBIMOJHAIOT 3aJaHus, B KOTOPBIX WM
npeagaraeTcs:

Ha OCHOBE TIONYyYEHHBIX 3HAHWW pACIO3HABaTh W HAYYHO OOBSCHATH
Gu3ndecKue SIBICHUS B OKPYXKAIOIICH MTPUPO/IC U TTOBCETHEBHOM KU3HU;

UCMOJIb30BaTh HAyYHbIE METObI UCCIEAOBAHUS (PU3NUECKUX SIBICHUN, B TOM
quciie A1 IPOBEPKH TMIIOTE3 U MOJIYyYEHUs] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh Hay4yHbIE OCHOBBI HAmOOJE€e BAXKHBIX JOCTUKEHHH COBPEMEHHBIX
TEXHOJIOTUH, HAallpUMep, MPAKTUUECKOT0 UCIIOIb30BAaHUS PA3IMUHBIX UCTOUYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBpAIllEHUs U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPIHH.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOTI'O OBIHIEI'O OBPA3OBAHUA

N3yuyenue ¢pu3MKM HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTH)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe usydenus pu3nky Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuaromierocs 0yayT cOpMHUpPOBaHbI CIEAYIONINE TUYHOCTHBIC PE3YJIbTaThl B
JacTH:

1) naTpMOTHYECKOrOBOCIIM TAHUSA

— IpOSBIIEHUE UHTEpECa K UCTOPUHM U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOM
bu3nUYecKol HAyKH;

— IIECHHOCTHOE OTHOIIIEHUE K JIOCTUKEHUSIM POCCUNCKUX YUEHBIX--(DUZUKOB;

2) rpa:kKIaHCKOro M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— TOTOBHOCTH K aKTHBHOMY YYacCTHIO B OOCYXKJEHUH OOIIECTBEHHO3ZHAYNUMBIXH
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUM
buzuky;

— OCO3HAHUE BAXKHOCTU MOPAJIbHO--dTUYECKUX TMPUHIIUIIOB B JICSITEIHHOCTU
YYEHOT0;

3) 3¢TeTHYECKOTOBOCIIUTAHMSI :

— BOCHPHATHE ICTETHUYECKUX KauecTB (PU3MYECKON HayKu: €€ TapMOHUYHOIO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTHHAYYHOT ONIO3HAHMS :

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTa
ITO3HAHUSI MHUPA, OCHOBBI PA3BUTHUSI TEXHOJIOTHUM, BAXKHEWUIIEH COCTABISAIOLICH
KYJbTYpBIL;

— pa3BUTHE HAY4YHOM JIOOO3HATENBHOCTU, MHTEpECa K HCCIEI0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI W  3MOLMOHAJBHOIO
0J1aronoJy4us:

— OCO3HaHHWE IIEHHOCTHM 0€30MmacHoro o0pas3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BaXKHOCTH TMpaBuil O€30MacHOro TMOBEJACHUS Ha
TPaHCIOPTE, Ha AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIOBUAX;

— chopmMupoBaHHOCTH, HaBbIKa pedIeKcHy, MPU3HAHKE CBOETO TIpaBa Ha
OMMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPy10BOTrOBOCIIUTAHMS:

— AaKTUBHOE y4YacTHE B PEIICHUU NPaKTHUUECKUX 3ajay (B paMKaxX CEMbH,
o0pa3oBaTebHOI  OpraHu3alMy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U



COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIMX B TOM 4YHCIE€ U (UIUYECKUX
3HAHUM,

— UHTEPEC K MPaKTUYECKOMY U3Y4YeHUI0 nMpodeccuit, CBI3aHHBIX ¢ (DU3UKOI;

7) 3KOJIOTH4e€CKOTOBOCIIMTAHMS:

— OpHUEHTalusl Ha MPUMEHEHHE (PU3MYECKUX 3HAHUM NJId pelieHus 3aaad B
o0slacTi OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MOXHBIX MTOCIEACTBUM JIJIs1 OKPYKAIOLIEN CPebl;

— OCO3HAHHUE TJIO0ATBHOTO XapakTepa IKOJOTUYECKUX MpoOJieM W myTed uxX
pelieHus;

8) amanTanum K M3MEHSIOUIUMCH YCJOBHUSAAM CONMAJIBLHOM W NPHPOAHOM
cpebl:

— TOTPeOHOCTh BO B3aUMOJICHCTBUM TIPU BBINOJIHEHUM HCCICAOBAaHUN H
MPOEKTOB (PU3MYECKONM HAMPABICHHOCTH, OTKPBITOCTH OMBITY W 3HAHUSIM
APYTHX,

— TIOBBIICHWE YPOBHS CBOCM KOMIIETEHTHOCTH YEpe3 MPAKTHYCCKYIO
JeSITeIbHOCTD;

— MOTPEOHOCTh B (POPMHUPOBAHUHN HOBBIX 3HAHHUH, B TOM uHnciie (POPMyIHpOBaTh
U7, TIOHSATHS, TUTIOTE3bI O (U3UICCKUX OOBEKTAX U SABJICHUSX;

— oco3HaHue 1e(UIUTOB COOCTBEHHBIX 3HAHUNA M KOMIIETEHTHOCTEH B 00J1aCTH
[1)76370 478

— IUJIJAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETCHHH HOBBIX (DHU3NUECKUX
3HAHUM;

— CTpEMJICHHE aHAIM3UPOBATh U BBISIBJISATH B3aUMOCBSI3H IIPUPO/IbI, OOIIECTBA
SKOHOMHUKH, B TOM YHUCJI€ C UCIIOJIH30BaHHEM (DU3NUECKUX 3HAHUIA;

— OIIEHKa CBOUX JICMCTBHI C Yy4€TOM BIMSHHMS Ha OKPYXKAIOIIYIO Cpeny,
BO3MOJKHBIX TJIOOQTIBHBIX MTOCEICTBHM.



METANPEIMETHBIE PE3YJIbTATBI

B pesynbTaTe OCBOCHHS MpOTrpaMMbl 1O (HU3HKE HA YPOBHE OCHOBHOTO
oO1iero oopa3oBanus y o0ydaromierocst OyayT chopMUpOBaHbI MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIIHNE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC TCHCTBHS,
KOMMYHUKATHBHBIC  YHHBEPCAJIbHBIE  Y4COHBIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAIbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHBIC Y4eOHbIC JeHCTBHUS

Bba3oBble JJornuecKkue 1edcTBUA:

BBISBJIATh M XapaKTEPH30BaTh CYIIECTBCHHBIE TMPU3HAKA OOBEKTOB
(sIBJIEHUI);

yCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK KJIACCHU(PUKAIINN, OCHOBAHUS IS
0000111eHHs U CPAaBHEHUS,

BBISBJISATH 3aKOHOMEPHOCTH M TIPOTUBOPEYHS B pacCMaTPHBACMBbIX (DaKTax,
JAHHBIX ¥ HAOJIOJICHUSX, OTHOCSAIITUXCS K (DH3NICCKUM SIBIICHHSIM;
BBISBJISATh TPHYMHHO--CJICJICTBEHHBIC CBS3U TPU W3YYCHUU (PU3HUCCKHUX
SIBIGHUN U TIPOLIECCOB, JENIaTh BBIBOJBI C UCIIOIB30BAHUEM JEIYKTUBHBIX
U UHIYKTUBHBIX YMO3AaKJIIOUEHUH, BBIJBUTATh TUIIOTE3BI O B3aHMMOCBSI3AX
(bu3nUecKrX BETUYHH;

CaMOCTOSITEJIbHO BBIOMPATh CIOCOO pelieHuss y4eOHOM (uzndeckon
3alauyu (CpaBHEHUE HECKOJIbKUX BapHMaHTOB pEIICHMs, BHIOOp Hauboliee
MOJIXOJISAIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIIETICHHBIX KPUTEPHUEB).

Ba3zoBbleuccienoBate/ibCKue1eCTBUSA

UCTIOJIH30BaTh BOIIPOCHI KaK UCCIICIOBATEILCKAN HHCTPYMEHT MTO3HAHUS;
IPOBOJIUTH IO CAMOCTOSITEIIBHO COCTABIICHHOMY TUTAHY OTIBIT, HECIOKHBIN
bU3UYECKU IKCIIEPUMEHT, HEOOJIbIIIOe HCCle0BaHue (PU3MIECKOTO
SIBJICHUS,

OIICHWBATh Ha TMPUMEHUMOCTh H JOCTOBEPHOCTh HH(OpMaIHIO,
TIOJIYYCHHYIO B XOJI€ UCCIIEOBAHMS WM SKCTICPUMEHTA;

CaMOCTOATEIHHO (POpMYyIHpOBaTH 000OIIEHNS U BBIBOJIBI 1O pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOICHHUSI, OTIBITA, UCCIICOBAHMS;

POTHO3UPOBATh  BO3MOXKHOE JalibHEHIee pa3BUTHE  (PUBHUECKHUX
IIPOIIECCOB, a TAK)KE BBIJABUTATH MIPEIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.



Pabora ¢ undgopmanmeii:

MPUMEHSATh Pa3IUYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(pOpPMAllMM WIA JaHHBIX C YYETOM MpPEMJIOKEHHOW Y4eOHOU
dbuznyeckoi 3anauu;

aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3IUYHBIX BUIOB U (POPM MPEACTABICHHUS;

CaMOCTOSITEJIbHO ~ BBIOMpPATh ONTUMAJbHYIO (OpPMY TMpeCTaBICHUS
uHbOpMallMK ¥ WUIIOCTPUPOBATh pEIIaeMble 3a7auyd  HECIIOKHBIMU
CXeMaMH, TuarpaMmamMu, HTHOU rpa@uKoi 1 UX KOMOMHAIUSMU.

KoMMyHuKaTHBHBICyHHBeEpCAJIbHbICY4YeOHbICACHCTBUS:

B XOJle¢ OOCyXJIeHHUs y4eOHOTro Marepuasa, pe3yJbTaToB JIaOOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOil TEMbI U
BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA PEIICHUE 3aJa4yd W TOJJICPIKaHHE
OJ1aroXKenaTeIbHOCTH OOIICHUS;

COMOCTAaBJISATh CBOU CYXACHHUS C CYXJICHHSAMHU JPYTHMX YYaCTHHUKOB
Jauajora, OOHapPYyXKUBATh Pa3IM4HE U CXOJICTBO MO3UIINI;

BBIP@)KaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MMCHbMEHHBIX TCKCTaX;
MyOJIMYHO MPEACTABIATh PE3YIbTaThl BBIMOIHECHHOTO (PU3UYECKOTO OTBITA
(9KCTIEPUMEHTA, UCCIIeIOBAHMSI, POCKTA);

NOHMMAaTh M HCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHTHOW U
WHIUBHUIYaIbHOW pa0bOThl TIpH pEHICHUH KOHKPETHOH (QU3NUIEeCKOM
POOJIEMBI;

NPUHUMATh [EJH COBMECTHOHN NESATEIBHOCTH, OPTaHW30BBIBATh JICHCTBHS
no e€ JOCTIDKEHHUIO: pACIpeNeNsiTh pOJIM, OOCYXJaTh MPOIECCHl U
pe3yIabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUST HECKOJIBKUX JTFOJIEH;
BBITTOJIHATH CBOIO YacTh paOOTHI, TOCTUTAs] KAYeCTBEHHOTO pe3yJibTaTa 1o
CBOGMY HANpAaBICHUIO M KOOPIAWUHHUPYS CBOHM JCHCTBHS C JPYrUMHU
YJICHaMH KOMAaH]Ibl;

OIICHMBATh KA4eCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPHUTEPHUSIM,
CaMOCTOATEIHLHO C(OPMYIHMPOBAHHBIM yUYACTHUKAMH B3aUMOJICHCTBUS.



PeryiasiTuBHbIC YHUBEpPCaJIbHbIe y4eOHBIE 1eiiCTBUA

Camoopranusanus:

BBISIBJISITh MPOOJIEMBI B JKU3HEHHBIX M Y4E€OHBIX CUTYyalHsIX, TPEOYIOMIMX
ISl perieHust GU3NYEeCKUX 3HaAHU;

OPUEHTUPOBATHCS B  PA3NIMYHBIX MOAXOAAX HNPHUHATHS  pelIeHUin
(MHOMBUIyalIbHOE, TPUHATHE PEIICHHUs B TpyNNe, MNPUHATUE PpELlIeHUN
rpynmnoi);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM PElIeHUs PU3MUECKON 3a7auu WU
IUIaHA MCCIEA0BAaHUSA C YyUYETOM HMEIOUIMXCS PECypCcoB U COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTUPOBATh Mpe/ijlaraeMble BApUAHThI PEIICHHUI;
JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIMHHTEJJICKT:

NaBaTh A/ICKBATHYIO OLICHKY CUTYallH W MPEAiaraTh IJIaH €€ U3MEHEHHUS;
OOBSACHATh TNPUYMHBI  JOCTHXKEHUSA  (HEHOCTHIKEHHS]) Pe3yJIbTaToOB
JeSITEeIBbHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITENBHOCTh (B TOM YHUCJE B XOJ BBINOJHEHHS
¢u3MUecKoro MCCIENOBaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENICTB, W3MEHHUBIIMXCS CHUTYyallMi, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIU U YCIOBUSM;

CTaBUTH ce0s Ha MECTO APYroro 4ejoBeKa B XOJE CIopa WU JUCKYCCUU
Ha HAYYHYIO TEMY, [IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOro;
pU3HABaTh CBOE MPaBO Ha OIMMUOKY MPHU peleHn: GU3NUECKUX 3a7a4 WIn
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K xoniy o0yuenust B 7 Kjaacce mpeIMETHBIC PE3yIbTaThl HA 0230BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

UCTIONIb30BaTh  TMOHATHA: (U3UYECKHUEe W  XUMHUYECKHE  SBIICHUA,
HAOJIIO/ICHNEe, DKCIIEPUMEHT, MOJIeNb, TUIOTE3a, CAMHUIIBI (U3HUECKHUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS BellecTBa (TBEpHOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYECKOE JBUKEHHE (PaBHOMEPHOE,
HEpPaBHOMEpPHOE, MPSMOJUHENHOE), TPACKTOpHUS, PaBHOACHCTBYIOIIASA
cuna, nedopmanus (ympyras, IJIaCTUYECKast), HEBECOMOCTb,
COOOTIAIOIINECS COCYBL;

paznuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHHE YaCTHI] BEIIECTBA,
paBHOMEpHOE  JBIKEHHE, HEPAaBHOMEPHOE  JIB)KEHUE,  HWHEpUus,
B3aUMOJICHCTBHE TeEJl, PABHOBECUE TBEPABIX TEI C 3aKPEIUIEHHOW OChIO



BpalllCHUs, Mepefaya [aBi€HUS TBEPABIMU TeEaMH, >XKUJIKOCTAMHU H
razamu, arMocdepHoe [aBlieHWE, IUIaBaHWE TeJ, MpPeBpaIlCHUs
MEXaHUYECKON SHEpPruu) Mo OMNUCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (DU3UYECKOE SIBJICHUE;
pacrio3HaBaTh MPOSIBIICHHE M3YUYCHHBIX  (PU3UUECKUX  SIBICHUH B
OKpY)KaloleM MHUpe, B TOM 4ucie (U3UYECKHE SIBICHUS B MPUPOJIE:
MPUMEPBI JIBMKEHUSI C PA3JIMYHBIMU CKOPOCTSIMU B KUBOW M HEXKUBOU
NpUPOJAE, [CHUCTBHE CWIbl TPEHUS B MPUPOAE M TEXHHUKE, BIUSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpPraHU3M, IJIaBaHHE PBIO, phlUuaru B
TeJIe YesIOBeKa, MPU dTOM MEPEBOAUTH MPAKTUYECKYIO 3a7auy B YUCOHYIO,
BBIICJISITH CYIIECTBEHHbBIE CBOMCTBA (TPU3HAKU) (DU3NYECKUX SIBJICHU;
OMHUCHIBATh U3YUYECHHBIC CBOMCTBA TN M (DU3UYECKUE SBJICHUS, HUCIIOJIb3YS
dbuzndeckue BeauyuHbI (Macca, 00BEM, IUIOTHOCTH BEIIECTBAa, BpeMs,
yTh, CKOPOCTb, CPEIAHASI CKOPOCTh, CHJIa YIPYTOCTH, CUJIa TSKECTH, BEC
Tena, Cuja TPEHus, AaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITATKUBAIOIIASI CUJIA, MEXaHW4YecKass paboTa, MOIIHOCTh, IJIEYO CHJIbI,
MOMEHT CHWJIbI, KOA(POUIMEHT TI0JIE3HOTO JICMCTBUA MEXaHU3MOB,
KMHETUYECKasi M TOTEHUUAIbHAS SHEPrusi), Npu OMUCAHUU MPABUIBHO
TPaKTOBaTh  (PU3MYECKUI  CMBICI  HMCHOJB3YEMBbIX  BEIUYWH, HUX
0003HaYeHUsT W EAUHMIIBI (U3MYECKUX BEIUYHH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIONINE JAaHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMU BEJIMYMHAMU,
CTpOUTH TpavKu N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUHH;
XapaKTepu30BaTh CBOMCTBAa Tes, (U3MUECKUE SBJICHHUS W TMPOIECCHI,
WCIIOJNIb3YSl TIpaBUJIa CIIOXKEHMS CUJ (BAOJb OAHOM mpsiMoi), 3aKoH I'yka,
3akoH [lackans, 3akoH ApxuMmesa, MPaBWJIO paBHOBECHUs pbluara (0JI0Ka),
«30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHYECKON
SHEPruu, TpU HTOM JaBaTh CIIOBECHYIO (OPMYIUPOBKY 3aKOHa U
3aIIMChIBaTh €r0 MATEMATUYECKOE BBIPAKEHHUE;

OOBSCHATH (PM3UUECKHUE SBIICHUS, TIPOIIECCH U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallM IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITH IPUYHMHHO--CJIC/ICTBEHHBIE CBSI3HM, CTPOUTH OOBsICHEHHE u3 1—2
JIOTUYECKUX IIArOB C OMOpOi Ha 1-2 M3yYEHHBIX CBOMCTBA (M3MYECKUX
SIBJICHUN, (PU3NIECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

pemate pacu€THble 3adaud B 1—2 JEUCTBUS, HCIHOJb3YySd 3aKOHBI U
dbopMyIbl, cBs3bIBAOMNE (DU3UYECKUE BEIMYMHBI: Ha OCHOBE aHaIM3a
YCIJIOBHS 3aJlau 3aMHUChIBaTh KPATKOE YCIOBHUE, MOACTABIATh (PU3NUECKUE
BEJIMYUHBI B (OPMYJIBI M TPOBOJAUTH PACUYETHI, HAXOJIUTH CIPABOYHBIC
JaHHbIE, HEOOXOMMBbIE JIJIsl PEUIEeHUs 3aJ]lay, OIEHUBATh PEATUCTUYHOCTh
MOJTy4YE€HHOU (PU3NUECKON BEJIUYUHBI;



pacno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOXXHO pEIUTh NIpH HNOMOLIU
(u3HYECKUX METOAOB, B ONIMCAHUM MCCJIEIOBAHUS BBIJIEISAThH IPOBEPIEMOE
NpeanojaoxkeHue  (TUmoresy),  pa3idyaTb U HHTEPIPETUPOBATH
MOJIYYeHHBI PpEe3yJbTaT, HAXOJIWUTh OIIMOKM B XOJ€ OMNbITa, JeJaTh
BBIBOJIBI TI0 €T0 pe3yJjibTaTaMm;

OPOBOAUTH OMNBITBI MO HAOMIOAEHUIO (PU3MYECKUX SIBICHUM WU
buznIecKux CBOICTB TE: dbopMynHpoBaTh MIPOBEPSEMBIC
IPEANONIOXKEHUS, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOIO 000pYyI0BaHNUA,
3aMUCHIBATh XOJ1 OMbITA U (HOPMYITUPOBATH BHIBOJII,

BBIMOJHATh MpPSIMbIE U3MEPEHHUs pACCTOSHUS, BPEMEHH, MaccChl Tela,
o0béMa, CHJIBI M TEMIEepaTypbl C UCIHOJb30BAHMEM aHAJOrOBBIX W
u(poBbBIX TPUOOPOB, 3aMUCHIBATh MOKa3aHUS MNPUOOPOB C YYETOM
3aJ1aHHOM a0COJIIOTHOM MOrPEIIHOCTH U3MEPEHUN;

IPOBOAUTH UCCIE0BAHNE 3aBUCUMOCTH OJTHON (PU3NYECKON BETUYUHBI OT
JIPYrod C UCIHOJIb30BAHUEM TMPSIMBIX H3MEPEHHH (3aBUCUMOCTH IYTH
PaBHOMEPHO JBIDKYIIETOCS Tella OT BPEMEHU JIBU)KCHHSI Teja, CHUJIbI
TPEHMSI CKOJIKEHHUS OT Beca Tella, KauecTBa 00paboTKU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CWJIBI TPEHHS OT IUIOLIAJN CONPUKOCHOBEHUS TEJ, CUJIbI
YIPYTOCTU OT YAJIMHEHUS TPYKUHBI, BHITAIKUBAIONIEH CUJIBI OT 00bEMa
NOTPY>KEHHON YacTU Tela U OT TUIOTHOCTH KUJKOCTH, €€ HEe3aBUCUMOCTH
OT TUIOTHOCTH TeJa, OT TIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJO0, YCIOBUM
IUTaBaHUS TeJ, YCJIOBUN paBHOBECHSl phluara U OJOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUM Y4eOHOrO HCCIEOBaHUA, COOUpAaThb YCTAHOBKY U
BBITIONHATh M3MEPEHUs, CIENys MPEeUIOKEHHOMY IUIaHy, (DUKCUPOBATH
pE3yNbTAThl TMOTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BUJC
NPEIJIOKEHHBIX TaOIUI[ U TpadUKOB, HENaTh BBIBOJABI MO pe3yJbTaTaM
UCCIICIOBAHUS;

IPOBOJAUTh KOCBEHHBIE H3MEpeHUs (U3MYECKUX BEIWYWH (IUIOTHOCTH
BEIIECTBA JKUAKOCTH M TBEPAOrO Tela, CUila TPEHUS CKOIbKEHUS,
NABIICHHE  BO3/AyXa, BbITAJIKMUBAIOIIAs  CWiIa, JEWCTByIOIass Ha
HOrpYXEHHOE B JKUIKOCTh TEJNO, KOA((UIMEHT IMOJIE3HOTO JEeHCTBUS
OPOCTBIX MEXaHU3MOB), CIHEays MPEIIOKEHHOW WHCTPYKUUU: TIPU
BBINIOJIHEHUU HW3MEPEHUN CcOoOUpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIYHCIISITh 3HAUEHUE UCKOMOW BEJIMYHHBI,

coOI01aTh TIpaBUiIa TEXHUKU O€30MaCHOCTH TIpH paboTe ¢ 1abopaTOpHBIM
0o0opyT0BaHUEM;

yKa3bplBaTh MPUHILMIBI JIEUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, IMHAMOMETp, COOOIIAIOIMIMECS COCYIbl, OapoMeTp,
phluar, MOABUKHBIN U HEMOABUKHBIN OJIOK, HAKJIIOHHASI TUIOCKOCTH;



XapaKTepu30BaTh MPUHLMNBI JCHCTBUS  H3YYEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPOMCTB € OMOpPOM HAa HUX OMNHCaHUs (B TOM YHCIE:
MOJAIIMIHNAKY, YCTPOMCTBO BOJONPOBOJA, THUIAPABIMYECKH Ipecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOI HACOC, apEOMETP), UCTIOIb3Y s 3HAHUS
0 CBOMCTBaxX (pU3MYECKUX SABJICHUU M HEOOXOAUMbIE (HPU3UUECKUE 3aKOHBI
U 3aKOHOMEPHOCTH;

OpPUBOJIUTHL  HpUMEpbl  (HaXoauTh  UHGOpPMAIMI0O O  MpPUMEpax)
NPAKTUYECKOTO HUCIOJIb30BaHUS (PU3MYECKUX 3HAHMM B IMOBCEIHEBHOMU
KU3HU JJIs1 oOecrieueHurs: 0e30MacHOCTH NpU oOpallleHuH ¢ npudopamu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXpPAHEHUs 3J0POBbS U COOJIIOICHUS
HOPM 3KOJIOTHYECKOTO MOBEICHHS B OKPY KaIOIEH CpeJie;

OCYHIECTBJISITh OTOOpP HMCTOYHMKOB HH(opmauuu B HWHTepHeTe B
COOTBETCTBHHU C 33JJaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE MUMEIOIIUXCS
3HAHUM U TyTEM CPAaBHEHMS PA3IUYHBIX HCTOYHUKOB BBIACHATH
uH(GOpPMAIIMIO, KOTOpasi SBIAETCS MPOTUBOPEUYUBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPH BBHIMOJIHEHUH YYEOHBIX 3a/IaHU HAYyYHO--TIOMYJISIPHYIO
AUTEepaTypy (PU3NYECKOTO  COJEp)KaHUs, CIPaBOYHbIE MaTepHaIbI,
pecypcel cetn MHTEpHET, BiiageTs NpuéMaMy KOHCIIEKTUPOBAaHUS TEKCTa,
npeobpazoBaHus HHPOPMAIMHU U3 OJJHOW 3HAKOBOM CHUCTEMBI B IpYIYI0;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHCbMEHHbBIE U YCTHBIE COOOIIEHMs Ha
OCHOBE 2—3 UCTOYHMKOB MH(pOpMaluu (HU3NUECKOIO COAEPIKaHUS, B TOM
quciae MyOJIMYHO JeNlaTh KpaTKUE COOOILIEHUs O pe3yibTaTax IMPOEKTOB
WIK Yy4eOHBIX HCCJENOBaHUM, NpU STOM TPaMOTHO HCHOIb30BaTh
W3YYEHHBI TIOHATUWHBIA ammapar Kypca (HU3UKH, COINPOBOXKIATH
BBICTYIIJIEHUE TIPE3CHTALUEH;

OpY BBINOJIHEHUHU Y4YEOHBIX INPOEKTOB U HCCIECJOBAHUN paclpeaesiTh
00513aHHOCTH B TpYIIE B COOTBETCTBHUU C TOCTaBICHHBIMH 3aJladaMH,
CIIEINTh 3a BBIIOJHEHHEM IUIAHA JEWCTBHI, AaJEeKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJaX B  JESATENIBHOCTb  TIPYMIbI,  BBICTPAUBATh
KOMMYHUKaTHBHOE B3aUMOJIEVCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xoniy oOyuenust B 8 Kiacce mpeaMeTHBIC PE3yIbTaThl Ha 0230BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

VICIIOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TETUIOBOE JBHKEHUE
aTOMOB M MOJIEKYJI, arPEraTHBIE COCTOSIHUS BEILIECTBA, KPUCTAIUINYECKUE U
amop(dHBIE Tena, HACBHIIEHHBIM ¥ HEHACHIIICHHBIA TMap, BIAXHOCTH
BO3/yXa, TEMIIEpaTypa, BHYTPEHHSS DHEPIUs, TEIUIOBOM JBHUIATElb,
3JIEMEHTAPHBIN AIEKTPUUECKUIN 3apsill, AIEKTPUUECKOE T0JIe, POBOIHUKH
Y TADJICKTPUKH, TOCTOSHHBIN JIEKTPUUYECKUI TOK, MAarHUTHOE T0JIE;



pa3nuuath SBJICHUS (TEIUIOBOE PAaCIIMpPEHHE M CKaThe, Tervionepesaaya,
TEIUIOBOE€ PAaBHOBECUE, CMAYMBAHUE, KAMUJUISIPHBIC SIBICHUSA, UCTIAPEHHUE,
KOHJICHCAIlUsl, TUIaBJICHUE, KpHUCTa/uiM3anus (OTBEpACBaHUE), KUICHUE,
TeIUIonepe1aya (TeTUIONPOBOHOCT, KOHBEKI[HUS, U3JIy4YEHUE),
AJIEKTpU3alUs TEJ, B3aUMOJCHCTBUE 3apsIAO0B, ACHUCTBUS 3JIEKTPUUYECKOTO
TOKa, KOPOTKOE€ 3aMBIKaHWE, B3aUMOJCUCTBUE MATrHUTOB, JIEHCTBUE
MarHUTHOTO TOJIsI Ha MPOBOJHUK C TOKOM, SJIEKTPOMArHUTHAS UHIYKITUS)
M0 ONHCAaHUID MX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TAHHOE (PUBHUECKOE SIBJICHUE;

pacrio3HaBaTh  MPOSIBICHUE U3YUYCHHBIX  (PUBMUECKUX  SIBJICHUU B
OKpYXKaloleM MHpe, B TOM 4ucie (U3UYECKHE SIBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSKEHUE W KaNWUISIPHBIE SIBICHHUS B MPUPOJE,
KpUCTaUIbl B Tmpupoje, uznydyenue CoJiHIla, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, HHES, CHETa, dJICKTPUIECKUE
SBJICHUSI B aTMocdepe, JIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noyie 3emuid, Jpedd IMOTI0COB, POJb MAarHUTHOTO TMOJS JJIS KU3HU Ha
3emJie, OJISIPHOE CUSHUE, MIPU ITOM MEPEBOAUTH MPAKTUYECKYIO 33a/1a4y B
y4eOHYI0, BBIICNISATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX
SIBJICHU;

ONMKCHIBATh U3yUYEHHBIE CBOMCTBA TeN M (U3UUYECKUE SIBICHHS, UCTIONb3YS
du3nueckre BEJIMYUHBI (TeMIepaTypa, BHYTPEHHSIS SHEPTHsl, KOJIUYECTBO
TEIUIOTHI, YJEJIbHAas TEIUIOEMKOCTh BEIIECTBA, YAEIbHAs TEIUIOTa
IUTABJICHUSI, yJedbHas TeIioTa mapooOpa3oBaHus, YJelbHas TEIIoTa
CropaHusi TOIUIMBA, KOXQ(UIMEHT TMOJE3HOTO JCHCTBUS TEIUIOBOM
MAalllMHbI, OTHOCUTEJIbHAS BJIAXXHOCTb BO3/lyXa, DJJIEKTPUUYECKUU 3apsij,
CHJIa TOKA, JJICKTPUUYECKOE HAIPsSIKEHUE, COINPOTHUBIIEHUE IPOBOJIHUKA,
ylIeTbHOE  COMpPOTHBJICHHE  BEHIeCTBAa, pabora W MOIIHOCTH
ANEKTPUYECKOr0 TOKa), IMpU  ONHCAHWUU TNPABUIBHO  TPAKTOBAaTh
(bu3MUECKUl CMBICI MCTOJIB3YEMbIX BEJIMYHH, 0003HAYEHUS W EIUHUIIBI
du3nUecKnX BEIWYWH, HAXOIUTh (OPMYIBI, CBS3BIBAIOIINE JAHHYIO
bu3nuecKky0 BETMYUHY C JPYTMMU BEJIMYMHAMH, CTPOUTH Tpaduku
W3YYCHHBIX 3aBUCUMOCTEN (DU3UIECKUX BEITUYNH;

XapaKTepru30BaTh CBOWCTBAa Tei, (U3MUECKUE SBICHHUS W TIPOIECCHI,
VCIIOJIb3YSl OCHOBHBIE MOJIOKEHHS MOJIEKYJISPHO--KHUHETUYECKON TEOPHUH
CTPOCHHMS BEIIECTBA, MPUHLHUIN CYNEPIO3ULUU MOoJel (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsiia, 3akoH OMa uisl ydacTKa IEenu, 3aKOH
JIxoyns—JleHna, 3akOH COXpaHEHWs JHEPruy, IMpU OTOM J1aBaTh
CJIIOBECHYIO (OPMYJIMPOBKY 3aKOHAa W 3aIlMCHIBATh €r0 MaTeMaTUYECKOe
BBIPAXKECHHUE;



OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CUTYallMi MPAKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA: BBIABIATH
MPUYUHHO-CIIE/ICTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JOTrHYecKux
iaroB ¢ omnopod Ha 1-2 U3y4EeHHBIX CBOWCTBA (PUBMYECKHUX SIBICHUM,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTe pacuéTHble 3aJayd B 2—3 JEHCTBHS, HCIOJB3Ysd 3aKOHBI U
dbopmynbl, cBs3bIBatolMe (HU3NUECKUE BEIWYMHBI: HAa OCHOBE aHalu3a
YCIIOBUS 3aJlauyd 3alMChIBaTh KPAaTKOE YCIOBHE, BBIABIATH HENOCTATOK
JAHHBIX JUIsl pEIIeHUs 3aJaud, BBIOMPATh 3aKOHBI U (HOPMYJIBI,
HeoOXouMbIe g €€ pelleHus, MPOBOAMTH pacdy€Tbl U CPABHUBATH
NOJIyYeHHOE 3HaueHue (PU3NUECKON BEJIMUMHBI C U3BECTHBIMU JaHHBIMU;
pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXXHO pElIUTh NpH MOMOUIU
(Gu3MUEeCKNX METO/OB, HCIOJb3Yysl ONHUCAHHE MCCIEIOBaHUS, BBIIEIATH
IPOBEPSIEMOE  MPEANOJIOKEHNE, OLEHUBATh MPABUIBHOCTh MOpPsIKa
IIPOBEACHUS UCCIIEIOBAHMUS, 1€JIaTh BHIBOJIBL;

OPOBOAUTH OMNBITBI MO HAOMIONEHUIO (QU3WYECKUX SBICHUN HWIH
(du3nUecKrX CBOMCTB Tel (KamUUISIPHbIE SBJICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH MpOIecca OCThHIBAHUS U
HarpeBaHMsl TpPU M3IYyYEHUU OT LBETAa H3JIyyaromed (MOTJIOIIAroIIei)
NOBEPXHOCTH, CKOPOCTh MCHApEHUs] BOABI OT TEMIEPATYpbl KUIKOCTH U
Wiomaa €€ TMOBEPXHOCTH, OJJIEKTpU3aUUs TeJl U B3aUMOJCHCTBUE
ANEKTPUYECKUX 3apsA0B, B3aUMOJECUCTBUE IOCTOSIHHBIX MAarHUTOB,
BU3yaJIU3allUsl MAarHUTHBIX TIOJIEM TIOCTOSIHHBIX MAarHUTOB, JEHWCTBUS
MAarHUTHOTO TOJsi Ha MNPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHUTA,
CBOMCTBA DdJEKTPOJBHUraTesl IMOCTOSIHHOTO TOKa): (OpMyIHpOBaTh
IpPOBEPsIEMbIE MPEAMNOI0KEHUSI, COOUPaTh YCTAHOBKY U3 MPEJI0KEHHOTO
000pyAOBaHUs, OTIMCHIBATH XOJI OTBbITA U (POPMYITUPOBATH BHIBOIBI;
BBIIOJIHATE  IPsAMBIE  U3MEPEHUSA  TEMIEpaTypbl, OTHOCUTEIbHOMN
BIQXHOCTU BO3/yXa, CHJIBl TOKAa, HAIPSOHKEHUA C MCIOJIB30BAHUEM
AHAJIOTOBBIX TPUOOPOB U JATYMKOB (U3HUECKUX BEIWYUH, CPABHUBATH
pe3yIbTaThl U3MEPEHUH C YyIETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH;
IPOBOJIUTH HUCCIIEIOBAaHUE 3aBUCHUMOCTH OJJHOM (PM3NYECKOM BEIUUUHBI OT
ApPYroi €  HCHOJB30BAHMEM  MPSIMBIX  HM3MEpPEHUN  (3aBUCUMOCTH
CONPOTUBIICHUS MPOBOAHUKA OT €r0o JUIMHBIL, IUIOLIAAU ITONEPEYHOrO
CEYECHUS U yIEIBHOI0 CONPOTUBIICHUS BEIIECTBA IIPOBOJIHUKA, CHIIBI TOKA,
UAYIIET0 4Yepe3 IPOBOAHMK, OT HANpsDKEHHWs Ha  IPOBOJHMKE,
UCCIENOBAaHNE IIOCJIENOBATENIBHOTO W IMAPAJUIENBHOTO  COCIMHEHUH
IIPOBOJHUKOB): IUIAHUPOBATh HCCIEAOBAHUE, COOUPATH YCTAHOBKY H
BBINOJHATh M3MEPEHUs, Clenys MPEeUI0KEHHOMY IUlaHy, (PUKCHpPOBATh



pEe3yNbTAaThl TOJYYEHHOW 3aBUCHMOCTH B BHUAC TaOnwi # TpaduKoB,
JieNiaTh BBIBOJIBI MO PE3yJIbTaTaM HCCIEAOBAHNUS;

MPOBOJUThL KOCBEHHBIE W3MEpeHUs (HU3NYSCKUX BeNMMYUH (yIeabHas
TETNIOEMKOCTh ~ BEIIECTBA, COMPOTHUBICHHE NPOBOJHUKA, padoTra u
MOIITHOCTh 3JEKTPUUECKOTO TOKA): IUIAHMPOBATH H3MEPEHHUs, COOMpaTh
AKCIIEPUMEHTATBHYIO YCTAaHOBKY, CJIEAys MPEATOKEHHOW MHCTPYKIUH, U
BBIYHCIISATH 3HAUCHHUE BEIIMYUHBI,

coOJI01aTh MpaBuila TEXHUKU O€30MaCHOCTH U paboTe ¢ J1abopaTOpHBIM
0o0opy1I0BaHUEM;

XapaKTepHu30BaTh TMPHUHIMINBI  JACHCTBUS M3YYCHHBIX MPHUOOPOB H
TEXHHYECKUX YCTPOWCTB C ONMOPOM HA WX OmucaHus (B TOM 4YHCIE:
CHUCTeMa OTOIUICHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJILTMETP, CUETUMK ODIIEKTPUUYECKOW DHEPIHH, DIEKTPOOCBETUTEIHHBIC
nprOOPBI, HArPEBATEIbHBIC AICKTPONPUOOPHI (TPUMEPHI), JICKTPUUCCKUC
NPEIOXPAHUTENH, SICKTPOMATrHUT, JIEKTPOIBUTATENb MIOCTOSTHHOTO TOKA),
UCIIOJIb3Ysl 3HAHHUS O CBOMCTBaxX (DM3WYCCKUX SIBJICHMH M HEOOXOIMMbBIC
¢duznueckre 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA W HU3MEPHUTEIbHBIC
npuOoOpsl MO CXeMaM M CXeMaTHYHBIM pPHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, IBUTATENb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOIl, PEOCTaT), COCTABIATh CXEMbl JJIEKTPUUYECKUX
Henel ¢ Mmocjiae0BaTeIbHbIM U Mapajluie]IbHbIM COSAMHEHHEM AJIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUYECHHS DJIEMEHTOB AJIEKTPUUECKHUX TETeH;
OPUBOJIUTHL  TpUMEPHl  (HaXoAuTh  MHGOpPMAIMIO O  MPUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUS (PU3MYECKUX 3HAHHK B IOBCEIHEBHOU
KU3HM 11 obecriedeHus1 0€30MacHOCTH IIPU OOpaIlleHHH C TTPUOOpaMu U
TEXHUYECKUMHU yCTPONCTBAMHU, COXpPAHEHHUS 3J0POBbS W COOJIIONCHUS
HOPM 3KOJIOTHYECKOI0 MTOBEICHUS B OKPYXKAIOIIeH cpere;

OCYIICCTBIISITh TOUCK HHPOpManuu (U3HUECKOTO COJACpKAHHUS B
NHTepHeTe, Ha OCHOBE HMEKIIMXCSA 3HAHUM W MYTEM CpPaBHEHUSA
JIOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIIENATH WHGOpMAIUIO, KOTOpas
SBJISIETCS IPOTHBOPEYNBOM WIIH MOXET OBITH HEJOCTOBEPHOM;
MCTIOJIB30BaTh MPH BBHITOTHEHUH YYEOHBIX 3aaHU HAyYHO--TIOMYJISPHYIO
auTepaTypy  (PU3MYECKOTO  COAEp)KaHWs, CHOPaBOYHBIE MaTEpPHAIIbI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMAIMHU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHBIC MHUCHMEHHBIC W KPATKUE YCTHBIC COOOIICHWSI,
0000mas wHpOpMaIUI0 U3 HECKOJbKUX HCTOYHUKOB (HU3NUECKOTO
comepKaHWs, B TOM YHCIE TNYOIHMYHO TPEACTABIATH PE3YIbTAThI



IIPOEKTHOM WJIM HUCCIIEAOBATEIBCKON NEATEIBbHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TMOHATHIHBIA anmapaT Kypca (HU3UKH,
COIIPOBOXKJATh BBICTYIUICHUE IIPE3CHTALIUEN;

IPU BBINOJHEHUU YYEOHBIX MPOEKTOB M HCCIECAOBAHUN (HU3UUECKUX
IPOLIECCOB PACHpPENEIATh OOS3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMU 3a/1a4aMU, CICIUTh 3a BBIIIOJIHEHHUEM IIJIaHA JCHCTBUU U
KOPPEKTHpPOBaTh €ro, aJleKBaTHO OLEHUBATh COOCTBEHHBIM BKJIAJ B
JNEATENIbHOCTD I'PYIIIbI, BBICTPAUBATh KOMMYHUKAaTUBHOE B3aUMOJIECUCTBHE,
IPOSIBIISASI TOTOBHOCTD pa3periaTb KOHQIUKTHI.

K xoniy oOyueHusi B 9 Kiaacce npeiMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh MOHSTHUS: CUCTeMa OTCYETa, MaTepualbHasg TOYKa,
TPAeKTOPHS, OTHOCUTEIIBHOCTh MEXaHMYECKOT'O JBIDKCHHS, Jaedopmalus
(ynpyrasi, 1iacTHueckas), TpEHHE, LEHTPOCTPEMUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3Ku, LEHTP TKECTH, aOCONIOTHO TBEPAOE TEJO,
LEHTP TKECTU TBEPAOrO Tela, paBHOBECHE, MEXaHUYECKHE KOJieOaHUs U
BOJIHBI, 3BYK, HH(GPa3ByK M YJIbTPa3BYK, DJEKTPOMArHUTHBIE BOJIHBI,
IIKajia JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JIaIbHO30PKOCT,
CHEKTPBI UCITYCKAHMSI U TIOTJIONICHUS, alibda-, 6eTa- U raMMa-u3IydeHus,
U30TOIBI, SIAEPHAs YHEPTETHKA;

paznuyath sBJIEHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEWHOE
JIBUKEHUE, DPABHOYCKOPEHHOE TMPSMOJIUHEHHOE ABUKEHHE, CBOOOIHOE
naJieHUE TeJl, PABHOMEPHOE JIBH)KEHUE M0 OKPYKHOCTH, B3aUMOJECHCTBUE
TEJ, PEaKTUBHOE IBMKEHUE, KOJeOaTeNbHOE NBIKEHHE (3aTyXarollue U
BBIHY)KJICHHBIE KOJIeOaHWs1), PE30HAHC, BOJHOBOE JIBI)KEHHE, OTPA’KCHUE
3ByKa, NPSIMOJIMHEHOE PaCIpOCTPAHEHUE, OTPAKEHHUE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHHE CBETA, Pa3jioKeHne 0eroro cBeTa B
CIIGKTp M CJOXEHHE CIEKTPaJIbHbIX LBETOB, JHUCIEPCUsS CBETA,
€CTECTBEHHAs! PaJWOAaKTUBHOCTb, BO3ZHUKHOBCHHE JIMHEWYATOrO CIIEKTpa
U3JIy4YEeHUS1) 110 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHUE W3YYCHHBIX (U3MYECKHX SBICHUN B
OKpyXaromeM Mupe (B TOM uucie (PU3NYECKUE SBICHUS B TPUPOJIC:
NPWIKBKI U OTJUBBI, JIBM>KeHUE MIaHeT COJIHEUHON CHCTEMBI, PEaKTUBHOE
JNBW)KEHUE IKUBBIX OPraHU3MOB, BOCIPUSATHE 3BYKOB >KUBOTHBIMH,
3EMJICTPSACEHUE, CEHCMUYECKHE BOJIHBIL, I[yHAMH, 3XO, IBETa TEl,
ONTUYECKHUE SIBJICHUS B MpPUPOJIe, OUOJIOTMYECKOE ACHCTBUE BUAUMOTO,
yIbTPA(PHUOIETOBOTO UM PEHTTEHOBCKOTO HW3JIYYEHUM, €eCTECTBEHHBIN
pPaauoaKTUBHBIN ()OH, KOCMUYECKHE JIyYd, PATUOAKTHUBHOE H3IIyUCHUE



MPUPOJIHBIX MUHEPAJOB, JIEUCTBUE PAJAMOAKTUBHBIX W3IYYCHUN Ha
OpraHu3M 4YEJIOBEKAa), MPU STOM TNEPEBOJAUTH MPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIJCNSTh CYIIECTBEHHbIE CBOMCTBA (IMPU3HAKU) (PU3MUECKUX
SIBJICHUM;

OMHUCHIBATh U3YUYECHHBIC CBOMCTBA TN U (PM3UYECKUE SIBJICHUS, UCIOJIb3Ys
dbu3uUeckue BEIUYMHBI (CPEIHSII M MTHOBEHHAs CKOPOCTh Tela TMpH
HEPaBHOMEPHOM JIBMXKEHUM, YCKOpPEHHUE, TNepeMelleHue, MyTh, YriaoBas
CKOPOCTh, CWJIa TpPEHHS, CHJIa YIPYTrOCTH, CUJA TKECTH, YCKOPEHHUE
CBOOOJIHOTO TMAJICHUsI, BEC TeJla, UMIIYJIbC Tella, HUMITYJIbC CHIIBI,
MexaHuyeckass paboTra W MOIIHOCTh, MOTCHIMAIbHAS JHEPrus Tea,
MOJHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, TOTEHIIMAIbHASI YHEPTHS CHKATOU
NPY>KUHBI, KUHETUYECKAs OJHEpPrus, TIMOJiHas MEXaHWuecKass JHEeprusl,
NEepUOJ U 4acToTa KojeOaHuM, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BhICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTeNIb MPEJOMIICHUSI CPEJbl), IPHU ONMHUCAHUU
MPaBUIBHO TPAKTOBATh (PUBMUECKUM CMBICI HCIOIb3YEMbIX BEIUYHH,
0003Ha4YeHUsI W EIUHUIBI (DU3NYECKUX BEJIMYUH, HAXOAUTH (OPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMHU BEJIMYMHAMU,
CTPOUTH Tpad¥Ky U3yUYCHHBIX 3aBUCUMOCTEH (PU3UIECKUX BEJIUYUUH,
XapaKTepu30BaTh CBOMCTBAa Tes, (U3MUECKUE SBJICHUS W TPOIECCHI,
UCIIONIb3YSl 3aKOH COXPAHEHUS SHEPrUHU, 3aKOH BCEMHUPHOTO TITOTEHMS,
OPUHUMUIT CYNEPIO3UIMUA CHWJI, NPUHIMUI OTHOCUTEIbHOCTH ['ammines,
3aKoHbl HbIOTOHA, 3aKOH COXpPAaHEHHUS! MMITYJIbCAa, 3aKOHbl OTPaXEHUS U
IPEJIOMIIEHHS CBETA, 3aKOHBI COXPAHEHU 3apsiIOBOTO U MAacCOBOT'O YUCET
IpU SJIEPHBIX PEAKIUAX, MPU ITOM J1aBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA U 3alIUChIBATh €70 MATEMATHYECKOE BBIPAXKECHUE;

OOBSCHATh (PU3NYECKHE TMPOIECCHl M CBOMCTBA TEJN, B TOM YUCIE U B
KOHTEKCTE CUTyalluld MPAaKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA: BBISBIIATH
NPUYUHHO--CIICJICTBEHHBIE  CBSI3M, CTPOUTh OOBsICHEeHHWEe w3 2-3
JIOTUYECKUX IIArOB C OMOPOW Ha 2—3 M3yYEHHBIX CBOMCTBA (M3MYECCKUX
SBJICHUM, (PU3UIECKUX 3aKOHOB WIIH 3aKOHOMEPHOCTEH;

pemath pacy€THbIE 3amayd  (OmuparoniuMecs Ha CuUcTeMy u3  2-3
YPaBHEHHI ), UCTIONB3YS 3aKOHBI U (DOPMYIIBI, CBA3BIBAIOIINE (PU3UUECKUE
BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBHUS 3a/Jaud 3alUChIBATh KpPAaTKOE
yCIIOBUE, BBISBIIATH HEJAOCTAIOIINE WM M30BITOYHBIC JaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYJIIBI, HEOOXOAUMBIC TSI PEIICHUs, TPOBOAUTH PACUETHI U
OIICHWBATh PEATMCTUYHOCTh TMOJYYCHHOTO 3HAYCHUS (U3HUECKOU
BEJIMYUHBI;

pacro3HaBaTh NPOOJEMbI, KOTOPbIE MOXHO pPEUIUTh MPU TOMOIIHU
(bU3UYECKUX METOJOB, HWCIOJIb3Yys OINHUCAHUE HCCIEIOBAaHUS, BBIACISIThH



MPOBEPSAEMOE MPEANOIOKEHUE, OLIEHUBaTh MPABUIBHOCTh MOPSAIKA
MPOBEICHNUS  UCCIENOBaHUsA, JIeNaTh  BBIBOABL, HMHTEPIPETHUPOBATH
pe3yNbTaThl HAOIIOICHHUI U ONIBITOB;

MPOBOJUTH OMBITHI 1O HAOMIOACHUIO (UBMYECKUX SBJICHUH WM
(¢u3nuecknx CBOWCTB Tell (M3ydyeHUE BTOporo 3akoHa HbroToHa, 3akoHa
COXpAaHEHUS! HHEPruH, 3aBUCUMOCTb IepuoAa KoJeOaHUW MpPY>KUHHOTO
MasiTHUKA OT MAaccChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYBl MaJbIX KOJEOAHUM, MPAMOIMHEMHOE paclpOCTpaHEHUE CBETA,
pasnokeHue Oenoro cBera B CIEKTpP, U3YUEHUE CBOWCTB M300pakKeHHs B
IUIOCKOM 3€pKajie M CBOWCTB HM300pakeHHsl IMpeameTa B coOHparoien
JAUH3€, HAOJIOJEHUE CIUIOIIHBIX M JIMHEHYaThIX CHEKTPOB HU3IYyUEHUS):
CaMOCTOATENILHO  cOOMpaTh YCTAHOBKY M3 M30BITOYHOrO Habopa
o0opyaoBaHUs, ONHUCHIBATH  XOJl OMbITAa W  €ro  pe3yJbTaThl,
(bopMynHpOBaTh BHIBOABL

IPOBOAUTH MPU HEOOXOJUMOCTH CEPHUIO0 MPSIMBIX MU3MEPEHHH, ompenenss
CpelHee 3HayeHHe Uu3MepAeMON BeJUYUHbI ((POKYCHOE paccTosHuE
coOuparoiel JuH3bl), OOOCHOBBIBATH BBIOOp croco0a H3MEpPEHUs
(u3MepuTenbHOrO NMpudopa);

IPOBOAUTH HCCIEAOBAHHE 3aBUCUMOCTEH (DU3MYECKUX BEJIUYHH C
UCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHHMH (3aBUCUMOCTH TYyTH OT BpPEMEHHU
Ipy PaBHOYCKOPEHHOM JBMKEHUU 0€3 HayalbHOW CKOPOCTH, IEpHojia
Kosie0aHUii MaTeMaTUYeCKOrO MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpa)X€HUsl CBETa OT yrja MaJeHUs W yria NpeloMJICHHsS OT yria
najeHus): IJIAaHUPOBAaTh HCCJIEJOBAHHME, CaMOCTOATEIBLHO COOHMpAThH
YCTaHOBKY, (DHUKCHPOBATH PE3yibTaThl  MOJYYCHHOW 3aBUCHUMOCTH
bU3MYeCKUX BEIWYUH B BHUAEC TaOJWIl M IpadUKOB, JI€JIaTh BBIBOJBI I10
pe3yNbTaTaM HCCIICIOBAHUS;

OPOBOJUTh KOCBEHHBbIE HW3MEPEHUS (PUINYECKUX BEIUYMH (CpeaHss
CKOPOCTh M YCKOPEHHE Tejla IpU PAaBHOYCKOPEHHOM JIBH)KCHHH,
YCKOPEHHE CBOOOJTHOTO TMaJeHUs, KECTKOCTh MPYXKUHBI, KOIPOUIIMECHT
TPEHHsI CKOJBKCHHs, MEXaHudeckas paboTa W MOIIHOCTh, YacToTa U
nepuoy; KoyieOaHWi MaTeMaTUYeCcKOro U MPYKWHHOTO MAasTHUKOB,
onTUYECKass cuia coOuparouield JUH3bl, PAJAHOAKTUBHBIA  (POH):
TUTAHUPOBATh HM3MEPEHHS, COOMpATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHSATh U3MEPEHUS, CIETys MPEII0KCHHOW WHCTPYKIIUH, BBIYUACISATH
3HAYEHWE BEIMYUHBI M aHATM3UPOBATH TOJYICHHBIC PE3YNIBTATHI C YIETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHNI;

co0JII01aTh TpaBUiia TEXHUKU 0€30MacHOCTH MpHU paboTe ¢ Ja00paTOpHBIM
000pyI0BaHUEM;



pa3nuYaTh OCHOBHBIC TIPU3HAKKA W3YYEHHBIX (DU3UYECKUX MOJEICH:
MarepualibHas TOYKa, aOCOJIOTHO TBEPIOE TEJIO, TOYEYHBI HCTOUYHHK
CBETa, JydY, TOHKas JIMH3a, IUTAHETApHAas MOJENb aTroMa, HYKJIOHHas
MOJIeTIb aTOMHOTO fJIpa;

XapaKTepu30BaTh TMPHUHININBI  JACHCTBUS H3YYCHHBIX MPHUOOPOB W
TEXHHYECKUX YCTPOWCTB C OMOPOM HAa WX OMHCAaHUSA (B TOM YHCIIE:
CIIUZOMETpP, NaTYMKW TIOJOKCHHS, PACCTOSHHUS W YCKOPCHUS, paKeTa,
9XOJIOT, OYKH, TMEepHcKom, ¢oToanmapar, ONTHYECKHE CBETOBOIBI,
CHEKTPOCKOM, JJO3MMETp, Kamepa BuibcoHa), HWCHOIB3ys 3HAHUSA O
CBOMCTBAaxX (PU3MYECKUX SBJICHUH W  HEOOXOAUMBIC (pU3MUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMBl U CXEMATHUYHbBIC PUCYHKU U3YYCHHBIX TEXHHUCCKHUX
YCTPOMCTB, M3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOTHYCCKUX IPOIIECCOB
IpH PENICHUU y4eOHO--TIPAaKTUYECKUX 3aJ1ad, ONTHYECKHE CXEMBI IS
NOCTPOEHUS N300pakeHNH B TUIOCKOM 3€pKajie U coOMparoIeil JTHH3e;
NPUBOJIUTHL  TPUMEPBl  (HaXoAuTh  WHOOpPMAIMIO O  MPUMEpax)
NIPAKTUYCCKOTO HCIOJIb30BaHUS (PU3NYCCKUX 3HAHWN B ITOBCEIHCBHOM
KU3HU JJIs1 oOecrieueHus: 0€30MacHOCTH MpH O0pallleHuu ¢ MpudopaMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXpPAHEHUs 3J0POBbS W COOJIIOICHUS
HOPM SKOJIOTHYECKOTO TTOBEICHHS B OKPYKAIOIIEH CpeJie;

OCYHIECTBJISITh TMOUCK HHPOpManuu (U3HUECKOTO0 COJACp)KAHHUS B
NuTepHere, caMoCTOSITENBHO (OPMYIUPYS MOUCKOBBIN 3aMpoC, HaXOIUTh
MyTH OMpeNeNieHUs: TOCTOBEPHOCTH MOJYyUYeHHON MH(OpPMAIMU Ha OCHOBE
UMEIOIIUXCS 3HAHUW U JOTIOTHUTEIbHBIX HICTOYHHKOB;

UCIIOJIb30BaTh MPH BBHIOTHEHUN YUEOHBIX 3aJaHUI HAYyYHO--TIOMYJISIPHYIO
aUTepaTypy (PU3MYECKOTO  COAEp)KaHUs, CIPABOYHBIE MaTepHAaIbI,
pecypcel cetn MHTEepHET, BlageTh mpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3gaBaTh COOCTBEHHBIC MHCHbMEHHBIE W YCTHBIE COOOIIEHHS HA OCHOBE
uHGOpMAIMK U3 HECKOJBKUX HCTOYHHKOB (PU3NYECKOTO COJIEpKaHUS,
MyOJIMYHO MPECTABIATh PE3YIbTAThl MPOSKTHOM MIIM UCCIIEI0BATEILCKON
NESTENBbHOCTH, TPU OTOM TPAMOTHO  UCIOJIB30BaTh  U3YYCHHBIN
NOHSITHIHBIA ammapaT W3y4aemMoro paszzena (U3NKH U COMPOBOXKIATH
BBICTYIIJICHUE TPE3CHTAME ¢ Y4YETOM OCOOEHHOCTEH ayauTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
N KounyecTBouacos DJIeKTPOHHBbIE
; HaumeHoBaHuepas3aejioB 1 (ungpossbie)
n/ Bceer KonTpoabHbiepador IIpakTnyeckuepador
TeMIIPOrpaMMBbl o0pa3oBaTeibHbIEpecypc
I 0 bI bl
bI
Pa3nen 1.®@u3uka u e€ poJib B NO3HAHMHU OKPYKAKOIIero Mupa
bubmmoreka [{OK
1.1 0} - 2
M3HIa - Hayka o fpupose https://m.edso00.ru/7f416194
1.2 Du3znuecKueBeINYNHBI 2 1 bubmmorexa [IOK
https://m.edso00.ru/7f416194
EctecTBeHHOHAYYHBINMETOAMO3HAHN bu6moreka [IOK
1.3 2 1
S https://m.edso00.ru/7f416194
Hroronopazneny 6
Pasznen 2.IlepBoHayasibHbIe CBEJICHUS 0 CTPOCHUM BelleCTBA
bu6mmoreka [JOK
2.1 C 1
TpocHHeBeliecTE https://m.edso0o.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnuoreka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
bu6 K
2.3 ATperaTHbIeCOCTOSTHUSBEIISCTBA 2 nommorexa O
https://m.edso0o.ru/7f416194
Uroronopazneny 5
Paznen 3./IBu:keHne U B3auMoaeicTBre TeJl
bu6mmoreka [JOK
3.1 M 3
CXARITICCKOCABHICHHC https://m.edso0o.ru/7f416194
3.2 WNuepuus, Macca, MI0THOCTh 4 1 bu6nmoreka [JOK



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

https://m.edso0.ru/7f416194

bubmuoreka [JOK

3.3 Cuna. B 14 2
. BHARICHI https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pasnen 4./laBjieHue TBEPABIX TeJl, (KMAKOCTEH U ra3oB
apienue. Ilepenava naBneHus
4.1 ilBé BIMU TCJ'II:[MZ;I )KI/JII KOCTSIMU 1 3 bubmiorexa HOK
' P > HHA https://m.eds00.ru/7f416194
razamu
bubmmoreka [{OK
4.2 5
JlaneHHeRHKOCTH https://m.edso00.ru/7f416194
bu6moreka [IOK
4.3 A 6
TMOC(EpHOEIaBIEHNE https://m.edsoo.ru/7f416194
44 JleiicTBUE JKUAKOCTH U T'a3a Ha 5 3 bubmuorexa [JOK
' HOTPY)KEHHOE B HUX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5.Pabdora u MOIIHOCTH. JHEPrUst
bu6mmoreka [JOK
>1 PaboTa 1 moutsocTs 3 1 https://m.eds00.ru/7f416194
5.2 [IpocTeieMexaHU3MBI 5 1 bubmorexa HOK
https://m.eds00.ru/7f416194
5.3 MexaHudecKassHeprus 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Utoro no pazneny 12
PesepBHOEBpeMs 3
OBUIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME



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

8 KUIIACC

KosaunvecTBoYacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHuepas3aejioB U (unposbIe)
n/m TEMIIPOrpaMMbl Bcero KonTtpoabubiepadorsl | [IpakTnuecknepadoTsl P
o0pa3oBaTe/bHbIEPECYPCHI
Paznen 1.TensioBblesiBJIeHUsI
bubmmoreka [{OK
11 C i 7
TPOCHIE H CBOHCTRABEMecTEa https://m.edsoo.ru/7f4181ce
bubmmoreka [IOK
1.2 T 21 1 5
CIUIOBRICHPONECEhl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Paznea 2.2yeKTpuYecKue 1 MATHUTHBIE SIBJICHUS
DIIEKTPUYECKHE 3aAPSJIbI.
2.1 3apsoKeHHBIC TeJla H UX 7 1 bubmorera [IOK
' P . https://m.edsoo.ru/7f4181ce
B3aUMOJICHCTBHE
2.2 [ToCTOSTHHBINAIEKTPUUECKUUTOK 20 1 7 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBICSABIICHHS 6 1 15 bubmmorera [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 4
MIeKTPOMATHHTHASHIAYKILHS https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
Pe3epBHOEBpEMst 3
OBIIEE KOJIMYECTBO YACOB I1O 68 3 145
[TPOT'PAMME '



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

9 KUIIACC

KoaugecTtBouacoB 3.]'IeKTp0HHLIe

(uu¢pposrIe)
o0pa3oBaTe/IbHbIEpeCYpPChI

Ne HanmeHoBaHMepa3aeoB U

n/m | TeMIporpamMmbl Bcero KonTtpoabubiepadorsl | [IpakTnuecknepadoTsl

Pa3zgen 1.MexannuecKuessBJIEHU S

MexaHn4deckoe ABMKEHUE U bubmmoreka [{OK
1.1 10 1
CIOCOOBI €r0 OIMMCAHUS https://m.edsoo.ru/7f41a4a6
1.2 BzanMmoneiicteueren 20 1 3 bubnmorexa LOK
https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1. 1
3 3axonEICOXpaneHus 0 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazmeny 40
Paznen 2.Mexanndyeckue KoJieOaHHUS U BOJTHBI
bu6mmoreka [IOK
2.1 Mexanuseckueronebanmus ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CXAHHMICCKHCBOTHEL SBYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Pa3jaen 3.2/ieKTpOMarHuTHOE 1M0JIe M 3JIeKTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMAarHuTHOE MOJie U 6 9 bubnnoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroronopazneny 6
Paznen 4.CBeToBbIesIBJICHUS
bu6mmoreka [JOK
4.1 6 2
3aKOHBIPACTIPOCTPAHEHHACEETA https://m.edsoo.ru/7f41a4a6



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

bubmuoreka [JOK

4.2
JIMH3BI 1 ONITUYECKUETIPHOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
43 Paznosxenue Genoro ceera B 3 5 bubmuoreka [JOK
' CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S.KBaHTOBBICSIBJICHUS
51 Hcenyckanue v noryonieHue cBera 4 1 bubnuorexa [JOK
' aToOMOM https://m.edso0.ru/7f41a4a6
bu6moreka [IOK
5.2 C 6 1
TPOCHHCATOMHOTOMIPA https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. A 7 1
5.3 JEpPHBICPEAKITHHI https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6.I1oBTOPUTEIHHO-0000 1AM EMOLY b
[ToBTOpeHuUe u 0000ImIEeHNE
6.1 cojiepkaHus Kypca pu3nku 3a 7-9 9 2 bubmorexa [IOK
' AP P https://m.edsoo.ru/7f41a4a6
KJiacc
Hroronopazneny 9
BIIEE KOJIMYECTBO YACOB I1
OBbII| O CTBO YACOB I10 102 97

I[TPOTPAMME



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

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJBHOI'O
MHNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ1S1 YYHEHUKA

» ®usuka, / kiacce/ [epeimkun A.B., O61mecTBo ¢ orpaHHuEeHHON

OTBETCTBEHHOCTHIO «31aTenbCcTBO «DK3aMEH

» ®usuka, 8 knacc/ Iepoimkun A.B., O011ecTBO ¢ OTpaHUYCHHOM
OoTBETCTBEHHOCTHIO «[IPODAy; AxuinonepHoe obmiecTBo «M3matenbeTBo
«IIpocBenieHue»

» ®usuka, 9 knace/ [eperimkun A.B., I'ytauk E.M., O6miecTtBo ¢
OTPaHUYCHHOUN O0TBETCTBEHHOCTHIO «JIPODAY»; AKIIMOHEpHOE 00111ECTBO

«M3narensctBO «lIpocsemenue»

METOJINYECKHUE MATEPHUAJIBI UIA YYUTEJIA
TKIIACC

1.PaGouasmporpamma.
2.IlporpammpeiocHOBHOT000IIET000pazoBanus. dusuka. /—9kacchl
(aBropsr:A.B.Ilepoimkun, H.B.®unonosuy, E.M.I'yTHHK).
3.Pabouasnporpammanodusuke.7knacc/Coct. T.H.Cepruenko.—M.:
BAKO,2014,Bc00TBETCTBUHCBHIOPAHHBIMYUEOHUKOM:

4 TleppimkuHA.B.®u3uka. 7knacc. YueOHUK II0011e00pa3oBaTeIbHBIX

yupexaenuit. M.:JIpoda.2011
5. JIykamukB.1.CoopaukBOMpOocoBU3agaunodusuke. /-9xia.—M

[TpocBemenne,2010.-192c.



8KJIACC

1.Pabouasimporpamma. duzuka. /—9knaccol: yaeOHO-
metoaunueckoronocodus/coct. TuxonoaE.H.—2-eusn.,ctepeorun.—M.: [Ipoda,2013.—
398,(2)

2. ITporpamMMblOCHOBHOT0001IEr000pa3oBanus. Dusuka. /—9Kkaaccel

(aBTopsi:A.B.Ileprimkun, H.B.®unonosuy, E.M.I'yTHUK).

3.Pabouasmporpammanodusuke.7knacc/Coct. T.H.Cepruenko.—
M.:BAKO,2014,Bc00TBETCTBUHCBHIOPAHHBIMYYEOHUKOM:

4 TleprimikunA.B.@usnka. 7xiacc. YueOHUK 115100111€00pa3oBaTe b HBIX YU PEIK ICHU M.
M.:Ipoda.2011

5. JlykamukB.N.CoopHukBOIpOocoBU3anaunopusuke. 7 -9xi.—
M. :IIpocsemnienue,2010.—192c.

6.KupuxJI. A.®usuka—7.Pa3HoypoBHEBBIECAMOCTOSTEIbHBIEUKOHTP OJIbHBIEPAOOTHI. —
5-emznanne,-M.NJIEKCA,2013.

7.AcraxoBaT.B.®u3uka.7knacc.JlJaboparopubiepaboTel. KoHTpOIBHBIE3a TaHKS. —
Caparos:JIuneii,2014.

8.«KoutponbHo-u3MeputenbasiemMarepuansl. Gusnka. 7knacc/Coct.H.U.30pun.—2-
ems ., mepepad.—M..BAKO,2013



9.MapoHA.E.®u3uka. 7xnacc: yaeoHo-MeToanueckoenocooue/A.E.

Mapon.-M.:Ipoda,2011.-123c.:

10.A.B.ITeprimkun®uznka-8xi2017M. [Ipoda

11.H.B.®unonosuuMeroaundeckoenocooue2015M. Ipoda

12.A.E.Mapon,E.A.MapouCamocTOATENbHBIEUKOHTPOIbHBIEPAOOTHI-8

kinacc2017M. Ipoda

13.B.B.IllaxmaroBa,O.P.1llledep/luarnoctuueckuepadorsi-8kaacc2016

M. Ipoda

14.A.E.Mapon,E.A.Mapon,C.B.Ilo3oiickuitCoopaukBonpocoBuzagau

2015M./Ipoda

9KJIACC

1.PaGouasmnporpamma. dusmka. 7—9xmaccel: yaueOHO-METOANYECKOTO

nocobusi/coct. TuxonoBaE.H.—2-em3n.,crepeorun.—M.:JIpoda,2013.—
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2. ITporpamMMbIOCHOBHOTr0001I€ET000pa3oBanus. Dusuka. /—9kaaccel

(aBTopsi:A.B.Ileprimkun, H.B.®unonosuy, E.M.I'yTHUK).
3.Pabouasmporpammanodusuke. 7knacc/Coct. T.H.Cepruenko.—M.:
BAKO,2014,Bc00TBETCTBUHCBBIOPAHHBIMY4EOHUKOM:

4 TleppimikunA.B.@uznka. 7xiace. YueOHUK 11s100111€00pa3zoBaTe IbHbIX
yupexaenuit. M.:Ipoga.2011
5.JIykamukB.1.CoopHukBonpocoBusanaunodusuke. /-9xkia.—M.:
[Tpoceemenue,2010.—-192c.

6.KupukJIl. A.®usuka—7.Pa3HoypoBHEBBIECAMOCTOSTENbHBIEH
KOHTpOJIbHBIEpa0oThl.—5-ensnanue,-M. MJIEKCA,2013.
7.AcraxoBaT.B.®u3uka.7knacc.JlaboparopHbiepadboTel. KoHTpOIBHBIE
3ananusa.—Capatos:Jluuei,2014.
8.«KoHnTponbHO-u3MepuTeabHbieMaTepuansl. dusuka. 7kiaacc/Coct. H. .
3opun.—2-eusn.,nepepad.—M.:.BAKO,2013.

9.MapoHA.E.®u3uka.7xk1acc: yaedHo-MeToanueckoemnocooue/A.E.
Mapon.-M.:JIpoda,2011.-123c.
10.KoHTponbHBIECAMOCTOSATENbHBIEPAOOTHIIO Q13K E. IKITaCC: KydeOHUKY
A.B.Ilepeimkuna,E.M.I'yrHuk«®uzuka9xmnace»/O.U.I'pomuena.—M.:

Uz narenscTBo«DK3amen»,2014.
11.Tecteimodusuke.9xknacc:kyueOnukyA.B.Ileppimkuna, E.M.

12. I'yrauk«®usuka9kmaccen/O.U.I'pomniea.—M.: U3narenbctBo«OK3amen»,2010.
13. ®usuka.9xnacc. TemarnueckreTecTOBBIE3aAAaHUSIATIOATOTOBKUK] A/
aBT.-cocT.:M.B.boitnenko,0.H.Mupomiknna.—Apocnasis: 000

«Axanemuspazsutug»,2014



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

/KJIACC
Jbubnuoreka—Bcénonpenmery«duzuka».—Pexumaocryna:

http://www.proshkolu.ru
2.BuneoonsiTeiHaypokax.—Pexummaoctyna:http://fizika-class.narod.ru
3.EnuHaskomnekusudpoBeixo0pa3oBaTenbHbIXpecypcoB.—Pexum
noctyna:http://school-collection.edu.ru

4 MlaTepecHpleMaTepuabIKypoKaM(p U3 HKUITOTEMaM; TECTHIIIOTEMAM;
HarJsgHbIeIocoOuskypokam.—Pesxxummoctyna:http://class-fizika.narod.ru
5.[udposrieobpazoBarenbHbiepecypchl.—Pexumaocryna:
http://www.openclass.ru
6.2JIeKTpOHHBIEyUeOHUKUTIOPU3HKEe.—PexxnuMaocTymna:
http://www.fizika.ru

8KJIACC

1.bubnuorexka—Bcénonpeamery«dusnuka».—Pexxumaocryna:
http://www.proshkolu.ru

2.BuneoonsiTeiHaypokax.—Pexummoctyna:http://fizika-class.narod.ru
3. EnunasxomnexnusauuGpoBeixodpazoBaTenbHbIXpecypcoB.—Pexnm
noctyna:http://school-collection.edu.ru

4 VlaTepecHbpleMaTepraIbIKypoKaM() U3 NKUITOTEMaM; TECThHIIIOTEMAM;
HarJsIHbIeIocoOnsakypokam.—Pexummoctyna:http://class-fizika.narod.ru



5.[{u¢posrieodpazoBarenbHbiepecypcbl.—Pexumaocryna:
http://www.openclass.ru

6.OnexkTpoHHbIeyUeOHUKUTTOpU3KKe.—Pexxumaocryna:
http://www.fizika.ru

9KJIACC
1.BuneoonsiTeinaypokax.—Pexumaoctyna:http:/fizika-class.narod.ru

2.Eaunaskonnekuuauu@poBbixo0pa3oBaTesbHBIXpeCypcoB.—Pexum
noctyna:http://school-collection.ed

3.lHTepecHbIeMaTepUaIbIKypOKaM(PU3UKHUITOTEMAM; TECTHIIIOTEMAaM;
HarJsgHbIeIocoOusKypokam.—Pesxxummoctyna:http://class-fizika.narod.ru

4.1ludpoBrieoOpazoBaTenbHbIEpeCypChl.—Pexxumaocryna:
http://www.openclass.ru

5.0neKkTpoHHbIeyuYeOHUKUTIOpU3NKe.—PexumaocTymna:
http://www.fizika.ru

6. luctanmonnasmikonaNe368http://moodle.dist-368.ru/OtkpriThiiiKIacC.
CeteBoeobpa3zoBarenbHoecoo0ImectBo. http://www.openclass.ru/node/109715

7.EnunaskomieknusiuGpoBeIXxo0pa3oBaTeIbHBIXPECYPCOB.
http://schoolcollection.edu.ru/catalog/

8.®enepanpHBIALIIEHTPUHPOPMALIMOHHO-00Pa30BATEIHHBIXPECYPCOB.
http://www.fcior.edu.ru/

9.Uurepuerypoxk.http://interneturok.ru/ru/school/physics/
10.T'azeta«1lcenTsabOpsi»MaTepuanbinodusuke.

http://archive.lseptember.ru/fiz

11. AnnmanuudusnueckuxodwvextoB.http://physics.nad.ru/


http://www.openclass.ru/

12.KuBasdpusuka:odydaromasmporpamma.http://www.int-
edu.ru/soft/fiz.html

13.®wusuka.ru.http://www.fizika.ru/
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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMH K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Ttakxke ¢ yuérom ¢enepaibHOl paboyeil mporpaMMbl BOCHUTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HAMpaBlIeHO Ha (HOpMUpPOBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawmuxcs 10-11 kmaccoB mipu
oOydyeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mno ¢usuke coorBercTByeT TpeboBanusiMm OGI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METanpeIMETHBIM pe3yjibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamu. B Heit
OTIPEJIEIISIIOTCS. OCHOBHBIC ENM M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro oOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (U3HUKHU: JTUYHOCTHBHIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[IporpaMManopu3nKeBKIIOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMS;

e cojepkaHue yyeOHoro npeamera «Ousuka» mo rogamMm o0yyeHHs..

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBE yueOHOro IMpeaMeTa B ILIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUIS €CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEIMETOB, OCKOIbKY (PU3NUYECKHE 3aKOHbBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHue (U3WYECKUX 3HAHUKA  ONpeeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMHA CBOWCTBAMHU U JIPYTHX.
W3yuyenue (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBaHHE ECTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAy4YHbII METOJI TO3HAHUS MPU BBIIIOJHEHUH MU Y4€OHBIX HCCIIEOBAaHUM.

B ocHoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oO0Imero oOpa3oBaHUs
MOJIOXKEH pAX WAEH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3AesioB (PU3UKH, BKIIOYAET KAK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUU, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnosaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HayKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTMEeM OOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOJIEeMaAMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢usuku npennosiaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJOTMYECKUX MPHUIIOKECHHIM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
cCollepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKMM MpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHM, a Takke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OOIIero
oOpa3oBaHus SBISAIOTCA (uU3MUeckue Teopuu (popMHUpOBaHUE TMPEICTABICHHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAaHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YJaroniuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTaTBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H J1abOpaTOpHBIX pador,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIHUCOK YUYCHHYECCKUX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJSL M OLIEHKH, OCYIIECTBISIETCS  yYaCTHUKAMMU
0o0pa30BaTeIbHOrO IMpoLecca MCXOAs U3 OCOOEHHOCTEH IUIAHUPOBAaHUS U
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonpiioe BHMMaHWE yAENSETCS PEUICHUI0 PAcYETHBIX M KauyeCTBEHHBIX
3anad. Ilpu 3TOM A pacy€THBIX 3a1a4 NPHOPUTETOM SIBISIOTCS 3aJadyd C SIBHO
3a/1aHHOM (PU3UUECKON MOJIEIIBIO, ITO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zeiia Kypca, TaK W WHTETPUPYS 3HAHUS W3
pa3HBIX pa3nenoB. [ KauecTBEHHBIX 3a/1ad IPHOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OOBsSICHEHHE TIPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJIs CHUTYyalldd TPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuM ¢ TpeboBaHusmu PI'OC COO K MarepuanbHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpolecca 0a30BBIM ypOBEHb Kypca
(bU3UKHM HAa YPOBHE CPEIHETO O0IIETro 00pa3oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKM WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOTO IMUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HEeoOXxoauMoe J1labopatopHOe OOOpPYJOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00ECIICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe o00OpynOBaHUE IJisi YYEHUYECKHUX MPAKTUUYECKHX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
nabopaTopHOTrO O000pYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECA M CTPEMIJICHHS OOYYAIOIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJIbI, PA3BUTUE HMX MHTEIUICKTYyaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
MCCJIEI0BATEIHCKOTO OTHOMIEHHUS K OKPY KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3ysibTaTa H3y4YCHUS
OCHOB CTPOCHHMsI MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

o (opmupoBaHne yMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHHEM
bu3HUeCKUX 3HAHUIN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBanue mnpejcCTaBICHUN O poiu (DU3UKH IS PA3BUTHS JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTi>keHue 3TUX 1eiedl oOecrneynBaeTcsl peluleHueM CIEIYIOIUX 3a/1ad B

MpoIecce u3yueHus Kypca (U3MKHA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHHKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHHe yMEHUH NPUMEHSTh TEOPETHUUYECKUE 3HAHUSA IS
OOBbsICHEHHUS (PU3WYECKUX SBJICHUU B TPUPOAE U Uil TNPUHATUA
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOECHHME CIOCOOOB pEHIeHUs Pa3MYHbIX 3a/Jad C SBHO 3aJaHHOM
¢usznuecko MoJenbo, 3a/ay, MOJAPa3yMEBAIOLIUX CaMOCTOSITEIbHOE
co3gaHue pu3NUecKord MOJEINH, aJIEKBAaTHON yCIOBUSM 33/1a4H;

e TMOHMMaHUE (U3MYECKUX OCHOB W MPHUHIUIOB JEHCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY>KAIOIIYIO
cpeny;

e OBJAJICHHE METOJAMH CaMOCTOSITEIbHOTO IJIAHUPOBAHHS U TMPOBEACHUS
¢u3nUecKnX HKCIEPUMEHTOB, aHAIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpeJIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHWE YCIIOBUU [IJISl Pa3BUTHS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wusyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
obOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamMme 1o (¢U3MKE TMepeyeHb JaOOpaTOPHBIX M
NPAKTHYECKUX paboT SBISETCA PEKOMEHIOBAaHHBIM, YYHUTENb JeJaeT BBHIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX pPadOT U OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYJarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o mnpuponae. HayuHbie METOAbl MO3HAHUS OKPYKAIOLIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B MPOLIECCE IIO03HAHMUS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessbl.
duznyeckre 3aKOHbl U TeOpUH. ['paHuIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3nku B GOpMHUPOBAHUM COBPEMEHHON HAy4YHON KapTHHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOIEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBmxeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUS.
Cucrema otcuéta. TpaekTopusi.

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HA OCHU CHUCTEMBI KOOPJIMHAT.
Ciio)xeHue nepeMenieHnil U CI0KEHUE CKOPOCTE.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTH, YCKOpPEHMS, MNYTH U TNEpeMEIICHU
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuueintnoe  nBwkeHue. [IBuKeHHE  MarepuaibHOM TOYKM IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u yacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBH>KEHUE CHAPSAIOB, LICNIHBIC U PEMEHHBIE IIEPENAYU.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KCHHOM MPOCTPAHCTBE.

HaGnionenune aBuxkeHusi Tena, OPOILIEHHOrO MOJA YIJOM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

Hanpagnenne ckopocTy Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PABHBIE TMPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBmxeHus tena, OPOIIEHHOTO0 TOPU30HTAIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOuku. TpeTuii 3akoH HploTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cuna Tsbkectd. IlepBas KocMmuyeckas
CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS MPU IBUXKEHUU TeJa B KUIKOCTU WUJIU Ta3e.

[TocTynarenpHOE M BpamiaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuiabl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHuueckne yCTpOWCTBA M MNPAKTUUYECKOE MPUMEHEHUE: MOAIINITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM NMOABEME U MAJICHUM.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTUA CWJI YNPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpalIeHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIYJbca Tejla. 3aKOH COXPAaHEHUs HUMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTenunanbHas SHEPrus yIpyro
nehopMUpoBaHHONW  TpYKuUHBL.  [loTeHIWManpHas dSHEprus Tejda  BOJM3U
NOBEPXHOCTH 3E€MJIU.

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIIMABHBIX CHWJI C M3MCHEHHUEM MEXaHWYECKOW DSHEPTUU CHUCTEMBI Tell.
3aK0H COXpaHECHHSI MEXaHUYECKOU SHEPTHUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne ycTpoucTBa M NPAKTUYECKOE IMPUMEHEHUE: BOAOMET, KOMED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JTBYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBwkenue. Juddys3us. Xapaktep IBUKCHHUS W
B3aUMOJICMCTBUS YacCTHI] BenlecTBa. MOJIENIM CTPOCHUS Ta30B, XUJIKOCTEH U
TBEPIBIX TEJI M 0OBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE ATHUX Mojiesieil. Macca u
pasmepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorapo.

TemnoBoe paBHoBecue. Temneparypa u €€ uamepenue. lllkana temmneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUU HJACATbHOTO raza. AOCONIIOTHash TeMmmepaTypa Kak Mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHUe MeHneneeBa—KianeipoHa.
3akoH [lanbroHa. M30mponeccsl B UI€aIbHOM Ta3e C MOCTOSHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpencTaBIeHUE M3O0MPOIIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OmnpiThl 0 TUDPYy3UN )KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTpUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crIoco0bI e€ n3meHeHus. KonmnmyecTBo TermnoTel u pabora. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y JebHAs TEIUIOEMKOCTh BEIIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom mporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne TepBOro 3akoHAa TEPMOAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuk. HeoOpaTumMocTh NpoLieccoB B MPUPOJIE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHuuecknue yCTpPOMCTBA UM MPAKTUYECKOE TPUMEHEHHUE: JIBUTaTElb
BHYTPEHHETO CropaHus, OBITOBOM XOJI0IMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEpPruM Tejia MPU COBEPIICHUH PabOTHI: BBUIET
npoOKK U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEM TpeHHUsl (BUI€OAEMOHCTpAIu).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpiT 1Mo ananabaTHOMY pAacCIIMPEHHIO BO3yXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. DPazoevle nepexoonvl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacelmeHHbld mnap. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUcCTaJu3anus. Y nenpHas Teriora miasineHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTepUajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHW>KEHHOM [1aBJICHUMU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGnronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIoOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Pa3nen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauust Tel. OIEeKTpUdeckuil 3apsia. JlBa BuAa BIEKTPUUYECKHUX
3apsiioB. [IpOBOJHUKYM, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS
AIEKTPUUYECKOTO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUI 3apsil.
Onektpuueckoe rmone. Hanpsk€HHOCTh  3nekTpuueckoro mnois. [IpuHiun



CYIIEpHO3ULUU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  asnekrpoctatuueckoro  moinsg.  llotenmuan.  PasnHocThb
NOTeHIUAaNoB. [IpOBONHMKM W JOUIJIEKTPUKKA B 3JIEKTPOCTATUYECKOM IIOJE.
JluanekTpuyeckas NPOHUIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKas 3alluTa, 3a3eMJIEHHE AIIEKTPOIpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3anmopelicTBue HadIEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IJTACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiit 31exkmpuueckuil mox. Toku 6 paznuunwix cpedax

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

DNEKTPUYECKOE COMPOTUBJIEHUE. YIEIbHOE COINPOTHBICHUE BELIECTBA.
[TocnenoBaTtenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa 11 MOJHOM (3aMKHYTOM) 3eKkTpudeckoit nenu. KopoTkoe 3amMbIKaHuE.

ONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUeCKUi TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CobGcTBeHHas 151 IIPUMECHAas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



DIIEKTpUUYECKUd TOK B Ta3zax. (CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE TMPHUMEHCHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTh CONPOTHUBICHUS IUIMHAPUYECKUX IMPOBOJHUKOB OT JIJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[Ipsamoe wu3Mepenue »saeKkTpoaBUXKylled cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTh COMIPOTUBIICHUSI METAJVIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD AHO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6azoBoro ypoBHs B 10 kiacce OCymIecTBIsETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ C KypcaMu MaTEMaTHKW,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUs: SBJICHUE, HAay4HbIH (pakT, rumore3a, (puU3MYecKas BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpadUku U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEIUIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU ITPUPOLE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIllECTBA, MOJSIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, >KUAKOCTEH M



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs HCCOLHALMS,
rajbBaHUKa.

l'eocpacghus: BNaXXHOCTb BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs B TEXHUKE, IOJAUIMIIHUKH, HCIOIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUraTEeNb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObBITOBOM XOJOJIUIBHUK, KOHIULUOHEDP, TEXHOIOTUH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JEKTPOHArPEBATEIbHBIE npuOopBl,
AIEKTPOOCBETUTEIBHBIE npuOopHl, rajbBaH



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpEIHEro OOIIeTo
oOpazoBaHus (0a30BbI YPOBEHB) JOKHO OOECIEUUTh JOCTHUKEHUE CIIETYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIC PE3ybTaThl OCBOCHUS yueOHOro npeamera «duznkay T0IKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEILHOU €S TEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

c(hOopMUPOBAHHOCTD IPAXKAAHCKOM MO3UIIMN 00YJAIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCUUCKOTO OOIIECTRA;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAaHUCTHYECKUX U
JEMOKPAaTHUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0IIIecTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTelIbHON OpraHu3allly;

YMEHUE B3aNMOJIECTBOBATh C COLUUAIBHBIMU MHCTUTYTAMU B COOTBETCTBUH C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOM AEATEIbHOCTH;

2)IaTPUOTHYECKOr0 BOCTIMTAHUS

c(hopMHUPOBAaHHOCTH POCCUHCKOM IPaK1aHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA;

[EHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3)1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO TMMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
NESTENBHOCTH YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO OyAYIIEro;

4)3¢TeTHYE€CKOro BOCIIMTAHMS

ACTETUYECKOE OTHOILIECHHUE K MUPY, BKIIIOUAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIEeTro (PU3NYECKON HAYKE;

5)TpyaoBOro BOCIUTAHMS:



MHTEPEC K pa3IMyHbIM cdepaMm npodecCHuOHANbHOU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOM, YMEHHUE COBEPIIATh OCO3HAHHBIN BBIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTU
(bU3UKHM HAa TPOTSHKEHUU BCEU KU3HU;

6)3K0JI0rH4eCKOro0 BOCIIMTAHUSA:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILIECTBIIEHUE JEUCTBUM B OKPYKAIOWIEN CPEJE HA OCHOBE
3HAHMS 1IeJIeld yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

paclIMpeHre OMbITa JeATEeIbHOCTH HKOJIOTMYECKOW HaIlpaBiIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7)IIeHHOCTH HAYYHOI'0 NMO3HAHUS:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4eHHs]  (UBMKU  OCYHIECTBISATH  NPOEKTHYIO U HCCJIEI0BATEIbCKYIO
NeATeIbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue aelcTBU:
CaMOCTOSITEIbHO  (OPMYJNIMpPOBAaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccmaTtpuBaTh €€ BCECTOPOHHE;
ONpeAeisiTh ILENU ACATECIbHOCTH, 3a7aBaTh IapaMeTpbl U KPUTEPUU HUX
JIOCTHKCHHS,
BBIABJISITH 3aKOHOMEPHOCTM W TPOTUBOpPEUUs] B  paccMaTpUBaEMbIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTeiBaTh IIAH PEHICHHS MPOOJIEMBbI C YUETOM aHAIM3a HMEIOIIUXCS
MaTEepUATBHBIX U HEMATEPUATBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JEITEIbHOCTbD, OLIEHUBATH COOTBETCTBHUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPAWHUPOBaTh W  BBINOJHATH pabOTy B  YCIOBHUSIX  PEAbHOTO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,
pa3BUBATh KPEATUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciieqoBaTeJIbCKUe 1eCTBUA .
BJIAJIETh HAYYHOM TEPMHUHOJIOTUEH, KJIIOUEBBIMU IOHSTHUSIMHU M METOJIaMH
bu3nUecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEOBATEIbCKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTh (PU3MKH, CLIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOUCKY
METOJIOB pEIICHHS 3alad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
MHTEpIpETalii, MPeoO0pa3oBaHUI0O W TPHUMEHEHUI0 B PA3NIUYHBIX Y4EOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3/IJaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUYMHHO-CIICJACTBEHHBIE CBSI3W W aKTyaJH3UpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ peHIeHHs, HAXOJWUTh apryMEHTBI IJsl JI0OKa3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTCPUU PEIICHHUS,

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBCHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESTeILHOCTH, B TOM YHCJIE TIPU U3YYCHUU (DU3UKHY;

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3WKE B MPAKTHUYECKYIO 00JIacTh
KHU3HEICITCITLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEH, IPEAJIaraTb OPUrMHAIBHBIE [TOIXO0/Ibl U PEILICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, OIYCKAIOLINE albTEPHATUBHBIC PELICHMUS.

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMAIMKU (PU3MUECKOIO COAEpKAaHUS U3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBISATh IIOWCK, aHAJIM3,
CUCTEMAaTH3allMI0 M HHTEpPIpeTaluio MH(GOpMalUu pa3iIMyHbIX BUJIOB U (GopMm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeACTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUNA B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3a1a9 ¢ CcOOJIoOJIcHHeM TpeOOBaHUN SPrOHOMHKH, TEXHUKH O€30IacHOCTH,
TUTUEHBI, PECcypcocOEpeKeHus, MPaBOBBIX U  ATHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpas ONTHUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYLIECTBIIAITh  OOLIEHHE Ha ypokax (U3UKM U BO BHE-yPOUHOHU
NEATENbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOHQIMKTHBIX CUTyallUd M  CMAr4arh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOKO TOYKY 3PEHHUSI C UCIIOJIb30BAHUEM
S3BIKOBBIX CPE/ICTB;

[IOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUU C Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YCHA KOJUICKTUBA,

IIPUHUMATHh  L€JIM  COBMECTHOM  JEATEIIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh JEUCTBUSA IO €€ JOCTHKEHHUIO: COCTaBJIATH IUIaH JIEUCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbl B
oO1ui pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

pejjaraTb HOBBIE IIPOEKThI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATHBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO NIEATENLHOCTh B 00JIacTU
(GU3MKH W aCTPOHOMHH, BBISABIATH MPOOJEMBI, CTaBUTh H (OPMYIHPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJIATH IUJIaH PEIICHUS PACUETHBIX M KauyeCTBEHHBIX
3a/1ay, TUTaH BBIMOTHEHUS TPAKTUYECKON pabOThl C YYETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUN;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacHIMPATH paMKH Y4€OHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JienaTh OCO3HAHHBIA BBIOOP, apryMeHTHUPOBAaTH €ro, OpaTh Ha cebs
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO JPYIUIUA B 001acTH
($U3HUKHU, TOCTOSTHHO TOBBITIATH CBOW 00Pa30BATEIHHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, IMOLMOHAJILHBII UHTEJLJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, BHOCUTh KOPPEKTUBHI B JIESITEIHLHOCTD,
OIICHUBATh COOTBETCTBHE PE3YIHTATOB IEIISIM;

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOW  PEQIICKCHU  KaK  OCO3HAHUSA
COBEpINAEMbIX JIEUCTBUA W MBICTUTEIBHBIX TIPOIECCOB, WX PE3YJIHTATOB W
OCHOBaHUU;



WCIIOIB30BaTh MPUEMBI pedieKCuu IJis OIICHKUA CUTYallMH, BHIOOpa BEPHOTO
peLICHUS;

YMETh OILICHUBAaTh PUCKM U CBOCBPEMEHHO MNPUHUMATh PEIICHUS MO HX
CHUKECHUIO;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TpPU aHAIU3E PE3yIbTaTOB
JeSTEIbHOCTH;

pPUHUMATH Ce0s1, TOHUMAas CBOM HEJJOCTATKU U IOCTOMHCTBA;

NpPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TpPU aHAIU3€ Pe3yIbTaToOB
JeSTEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OITUOKH.

B mpouecce n0CTUXKEHUSI JTMYHOCTHBIX PE3YJIBTATOB OCBOEHHUS MPOrPaAMMBbI
no ¢u3MKe 71 YPOBHS cpeaHero oOmiero oOpa3oBaHUs Yy OOy4YarOIIUXCS
COBEpPILECHCTBYETCS AMOIMOHAIBHBIN UHTEJIJICKT, peIoIararmi
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIOYAIONICTO CIIOCOOHOCTh IIOHUMATh CBOE AMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTHUS COOCTBEHHOW SMOILMOHAILHON C(ephl,
OBITh YBEpECHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTHUPOBATBCA K
AMOITMOHAIBLHBIM U3MEHEHUSIM U TIPOSIBISATH THOKOCTh, OBITH OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHBAIMH, BKIIIOYAIOMIEH CTPEMJIEHUE K JOCTHKEHUIO LIEIU U
yCIexy, ONTUMM3M, WHUIIUATUBHOCTh, YMEHHME JCHCTBOBaTb HUCXOJS M3 CBOUX
BO3MO>KHOCTEH;

SMIIATHH, BKIOYAIONIEH CITOCOOHOCTh MOHUMATh YMOIIMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTBIBATH €ro IIPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMAIbHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTh BBICTPAWBATH OTHOIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIIATh HHTEPEC M pa3periaTh KOH(PIMKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce mpeamMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YHAIONUXCS YMECHHM:

JEMOHCTPUPOBATh HA MPHUMEpPAX poJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YyHOM KAPTUHbI MHUpPA, B PAa3BUTUHA COBPEMEHHOW TEXHHUKHA U
TE€XHOJIOTHH, B MPAKTUYECKOU JIESITETbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MarepualibHasi TOUKa, HHEpIMajibHas CUcTeMa OTCU€Ta, abCOMOTHO TBEPAOE TENO,
WJICAIBHBIN Ta3, MOACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYCUYHBIN
ANIEKTPUYECKUI 3apsi]l IPU pelieHuu (U3NYeCcKuX 3a1ay;



pacro3HaBaTh (pU3HUECKUE SIBICHUS (IIPOIECChI) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHWKHU, MOJEKYJISIPHO-KUHETUYECKON TEOpHUHM CTPOCHHS BEIEeCTBA U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JIBIDKEHHE, CBOOOJHOE TAJEHUE TeJ, JBWKEHHE IO OKPYXKHOCTH, HHEpIIUS,
B3auMojielicTBUe Tel, nuddy3usi, OpOyHOBCKOE IBHKEHHUE, CTPOCHUE KUIKOCTEH
1 TBEPJIBIX TEJI, K3BMEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIAXKIACHUH), TEIIIOBOE
paBHOBECHUE, WCIApEHHE, KOHICHCAIMs, TUIABJICHUE, KPUCTAJUIU3AIUS, KUIIEHUE,
BJIYKHOCTb BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
coCylie, CBsI3b MEXKIy IapaMeTpaMH COCTOSIHUSI Tra3a B  H3OIpOIEccax,
AIEKTPU3AIUs TeJl, B3aUMOJICHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCIMOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJIMHATa, MyTh, IMEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Cuia,
UMITYJIbC Te€Ja, KMHETHYECKasl YHEPTUsi, MOTEHIIMAbHAS HYHEPTHs, MEeXaHW4YecKas
paboTa, MexXaHWYeCKass MOIINHOCTh, NIPU ONHCAaHWW TMPAaBWIBHO TPAKTOBATh
(GU3UYECKU CMBICI HCTOJB3yEMbIX BEJIMYMH, HX OO0O3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

OMHUCHIBATh M3YyYCHHBIC TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIC SIBJICHUS,
UCTIONBb3Yd (U3MYECKHEe BEIUYHMHBI: JaBlIEHHE Tra3a, TeMIeparypa, CpeIHss
KMHETUYECKAasi SHEPrUsl XaOTHUYECKOTO ABUKEHHSI MOJIEKYJ, CPEAHEKBAAPATHYHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsSI JHEprusi, pabora rasa,
KO3} (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCMONB3YEMbIX BEIHYHMH, UX
00O3HAaUEHUsI W CAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIONIUE JIAHHYIO
(GU3MUECKYI0 BEIMYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUECHHBIEC IIEKTPUUECKUE CBOMCTBA BEILIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYecKue BEITUYMHBI: IJICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIe, HAMPSKEHHOCTh MOJIsl, MTOTEHIMAJ, PA3HOCTh MMOTEHIINAJIOB;
Py ONMHWCAHUM TIPABWJIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJIb3yEeMbIX
BENTMYMH, WX OOO3HAYEHUS M E€IMHUIIBI; yKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIHE
TaHHYI0 (U3HYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATh (PU3MUYECKUE TPOIIECCHl W SIBICHUS, UCTONB3Yys (pu3mdeckue
3aKOHBI W TIPUHIMIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUsI UMITYJbCa,
MPUHIHUIT CYNEPIO3UIUN CHUJI, HPUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPTUU TEIMJIOBOTO JBHKEHHUS MOJIEKYI C
a0COJIFOTHOM TeMmepaTypoi, MepBbld 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsiia, 3akoH KynoHa, mpu 3TOM pas3inyaTh CIIOBECHYIO



(GOpMyIHPOBKY 3aKOHA, €70 MAaTEeMAaTHYECKOE BBIPAKCHHE W YCIOBHS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIMITBI JCHCTBUS MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iNdaTh YCJIOBHS WX OE30MAaCHOTO WCIOJB30BAHUS B
MOBCETHEBHOM KHU3HU;

BBITIOJHATE JKCIEPUMEHTBI IO HCCICIOBAHUIO (PU3MYECKUX SBICHUH U
MPOIIECCOB C HCITOJIb30BAHUEM TMPSAMBIX W KOCBEHHBIX HM3MEPEHHUH, TPU ITOM
dbopmynupoBaTh mpoOJeMy/3agady W TUMNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIONKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT H
(GOopMyITHpPOBATH BHIBOBL;

OCYIICCTBIISITh MPSMBIE ¥ KOCBEHHBIC U3MEPECHHS (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATHh ONTHMAJBHBINH CIIOCOO M3MEPEHUS W HMCIOJb30BaTh HM3BECTHHIC
METOJIbI OIIEHKH TOTPEIIHOCTEH N3MEPEHUN;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(GuKCHpOBaTh PE3YJIBTATHl TOJYYCHHOW 3aBUCUMOCTH (U3MYCCKHX BEIMYHMH B
BUJIE TAOJIUIT U Tpa(HKOB, JIeJIaTh BIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHUS;

coOrO/IaTh MpaBuiIa OE30MacHOTO TPyAa MPH MPOBEACHUH HCCIEIOBAaHUN B
pamMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOU
JESTENBHOCTU C WCIOJb30BAHUEM HM3MEPHUTENIbHBIX YCTPOUCTB U JaOOPATOPHOTO
000py10BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBUA 3aa4H
BBIOMPATh (U3UYECKYIO MOJICINb, BBIICIATh (PU3MUYECKUE BEIHMYHHBI H (POPMYJIBI,
HEoOXOaUMBbIe JUIsi €€ pEeIIeHUs, TMPOBOAUTH PAcu€Thl U OICHUBATH PEATHHOCTH
MOJIYYEHHOT'0 3HAYCHUS (PU3NYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/1a4i: BHICTPAUBATH JJOTUYECKU HEMPOTUBOPEUNBYIO
[EMOYKY PACCYXACHUI C OMOpOoi Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nvecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWH  y4eOHBIX  3a7a4y  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJIOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIPE/ICTaBIICHU Y4eOHOW M HAy4IHO-TIOMYJISIPHOW HMH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HCTOYHUKOB, KpUTUYECKH aHATTU3UPOBATH TOTy9IaeMyt0 HHPOPMAIIHIO;

IPUBOUTH MPUMEPHI BKIAJa POCCUUCKUX M 3apyOeKHBIX YIEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE TMPOIECCOB OKPYXKAIOMIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHOM KU3HH
JUTsE o0ecriedeHus: 0€30MacHOCTH MPU OOpaIeHUH ¢ MPUOOPAMU U TEXHHUYCCKUMU



YCTPOMCTBAMHU, JJISI COXPAHEHHUS 3[I0POBbS U COOJIOJICHUS] HOPM 3KOJOTHUYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPELE;
paboTaTh B TpYINE C BBHIIOJHEHUEM pPA3JIMUHBIX COIMAIBHBIX POJIEH,
IJIAHUPOBaTh pabOTy TPYMIbI, palMOHAIBHO PpACHpPENeNaTh OOSI3aHHOCTH U
IJIAHUPOBATh JACSATEIBHOCTh B HECTAHIAPTHBIX CUTYyalMSIX, aICKBAaTHO OLICHUBATH
BKJIQJI KQXJI0TO U3 YYACTHUKOB TPYIIIIBI B PEIICHUE paccMaTpUBaeMOi MpoOIeMBbl.
pelIeHre paccMaTpuBaeMoi pooOIeMBbl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Ne HaumeHoBaHuepa3iesioB U KosnuecTBouacos DJIeKTPOHHbIE
n/m TEMIIPOrpaMMbl Bcero KonTtpoabHnbiepadorsl | IIpakTnuecknepadoTsl (undposere)

o0pa3oBaTeIbHBIEPECYPChI

Paznen 1.OU3UKA U METO/blI HAYYHOT'O ITIO3HAHUA

11 ®u3MKa 1 METOIbI HAYYHOTO 9 bubnuoreka [JOK
' MTO3HAHHUS https://m.edsoo.ru/7f41bf72
Uroromopazneny 2
Pa3znea 2.MEXAHUKA
bu6moreka [IOK
2.1 K
HHeMatiia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Alumamitia ! https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBICOXPAHECHHS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7FA1bF72
Hroro mo pazgeny 18
Paznen 3.MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBIMOJIEKYJISIPHO- bubnuoreka [IOK
3.1 . 9 1
KUHETUYECKOUTEOPUH https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBBITEPMOAHAMHUKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSTHUS 5 bubnuoreka [IOK
' BemiecTsa. da3oBbie nepexoabl https://m.edsoo.ru/7f41bf72

Wroro no pazgeny 24
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Paznen 4.9JIEKTPOAUHAMUKA

bubmuoreka [JOK
4.1 1
DEKTPOCTATHIE 0 https://m.edsoo.ru/7f41bf72
4.2 [TocTOSIHHBIN 2IEKTPUYECKUN 12 bubnuorexa [JOK
' TOK. TOKM B pa3inu4HbIX cpeaax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PezepBHOEBpEMs 2
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME
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YYEBHO-METOIAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

1. T'.A. Msakumes, M.A. [lerpoBa, C.B. Crenano ®usuka 10 k1. Yuebnuk. @uznka 10 K.
yaeOHUK 111 001eo0pa3oBaTelbHBIX Opranu3anuid. ba3oBerii yposeHnb. M.: [Ipoda, 2020
2. A.I1. PeivkeBuu. CoopHuk 3ama4 no gusuke. Mocksa, poda, 2020 r. 36

3. Coopnuk 3amad o ¢usuke a9 — 11 xmaccos. CocraBurens I H. Crenanosa. M.
«[IpocBemenuer», 1996 r.

4. 3ananus oOpazoBaTenbHoT0 noptana Pemry EI'D

METOANYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

1. I'.A. Maxumes, M.A. [lerposa, C.B. Crenanos ®uzuka 10 k. Yue6Huk. @usuka 10 k.
y4eOHHK 1711 001ieo0pa3zoBaTenbHbIX opranu3armii. bazoserit yposenb. M.: Ipoda, 2020
2. A.Tl. PeivkeBuu. CoopHuk 3a1a4 o ¢pusmke. Mocksa, [Ipoda, 2005 - 2019 .

3. COopHuk 3anau no ¢usuke st 9 — 11 knacco. CocraButens [.H. Crenanosa. M.:
«IIpocsemenney, 1996 r.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPChbI

CETU UHTEPHET

1http://nsportal.ru - conmanpHas ceTh pabOTHUKOB 00pa30BaHMUs
2http://markx.narod.ru/pic/ - ¢u3smka B mIKoie

3http://festival.1september.ru/articles/ - hbectuBans negarornyeckux uaci «OTKPBITHIN
YPOK»

4http://www.fizika.ru/- caiit s yuuresei GU3NKKA U MX YICHUKOB
5http://www.physics.ru/ - matepuabl Mo GpU3nKe
6https://lesson.edu.ru/cataloghttps://lesson.edu.ru/03/10https://lesson.edu.ru/03/11

7 https://resh.edu.ru/class/1/- Poccuiickasi 31eKTpOHHAs IIKOJa
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MynuuunansHoe 61oKeTHOE 0011e06pa30BaTEIbHOE YUPEKICHHE
«Cpennsst obmeobpasosatenbHas wKoa Nody
r. Ceprues [Tocaz

S . YTBEPXJAIO:
.+ Hupexrop MBOY «Cpenusis

. obuieobpazoBarenabHas mKkosa Nody
g @ &F -~ Nomununa H.H.
% «22» aBrycra 2023
Y Tpukas Ne83-0 or «22» 08 2023

Pabouas nporpamma
yuebHoro npeamera «Dusuka. Ba3osblii ypoBeHb»
(6a30BbIi ypoBeHb)
11 kaace

CocraBurens: Kopuenuena Bepa Ilapnosna
YUHTENb (U3HKH



Pabouas mporpamma mo ¢usuke mns 11 kimacca cocraBieHa B cooTBeTcTBUH ¢ DenepaibHbIM
rOCYJapCTBEHHBIM  00pa30BaTeNbHBIM CTaHIAPTOM CpeaHero oOmiero oOpa3oBaHUS U
pa3paboTaHa Ha OCHOBE:
1.OcHOBHOI1 00pazoBaTeIbHON IPOTpaMMBI cpeiHero obmiero oopazoBanus MbOY «Cpennsis
obmieoOpazoBarenbHas mkoiga Nody.
2.YuebHoro rana Ha 2023-2024 yuebusbiii roq MBOY «Cpennsisi 00meo0pa3oBarenbHast mKoja
Nody,

3. ABTOpckoit paboueit mporpammel o ¢usuke s 11 kimacca I'.S1.MskumeBa. Mockaa.
«['moGyc». 2018r.

[Iporpamma paccunTtana Ha 2 yaca B HEJIENI0, BCEro 66 4acoB, KOHTPOJIbHBIX padoT -5,
nmabopaTtopHbBIX padoT -5, 33 ydeOHbIC HEIeTH.
YMK:
1.YueOnuk st 11 xinaccoB o0mieoOpazoBarenbHbIX yupexaenuit / I'. 5. Msxkues, b. b.
byxosues, H. H. Corckuii. M.: IIpocBenienue 2018 r.
2.Coopuuk TectoBbix 3amanuii. Konommu P.B., lo6ponees H.A., Tatyp A.O. Mockaa.
WNurennexr-uentp. 2015r.
3.CoopHuxk 3ana4 no ¢usuke. A. I1. PeimxeBuu. Mocksa. [poda 2017 r.
4.@wuszuka. CrnpaBounuk. EI'D. O. I1. baneBa. MockBa Okemo 2018 r.
5.Y4eOHO-TpEeHUPOBOYHBIE MaTepHUAITbI 711 ToAT0TOBKHM ydamuxcs. @UIN. Mocksa
HNuremnexr- Lentp 2015 .
6.EI'D 2015. ®uzuka. CnpaBounuk. B.A.I'pu6os, H.K. XannanoB. Mocksa. Dxcmo.2018r.
7.Coopuuxk 3ana4 o ¢pusuke. [.H.Crenanosa. Mockga. [Ipocsemenne. 2017r.
8.Iloypounsie pa3zpadotku no ¢usuke. B.A.Bonakos. Mocksa. Bako. 2017r.
IInanupyeMble npeaMeTHbIE pPe3y/JbTaThl 0CBOEHHS YU4eOHOI0 Kypca.
B pesynbraTe uzyueHus Gpuzuku Ha 6a30BOM YPOBHE YUEHHMK HAYYUTCS MOHUMATh!

® CMbICI TOHATHI: (u3nueckoe SBICHHE, TUIOTE3a, 3aKOH, TEOpHUs, BEIIECTBO,
B3aUMO/JICHCTBUE, AJIEKTPOMArHUTHOE TIOJie, BOJIHA, (OTOH, aToM, aTOMHOE Spo,
WOHU3UPYIOIINE U3JIydYeHus, IUIaHeTa, 3Be3/1a, rajakThka, Beenennas;

e cMbIci (U3NYECKUX BEIMYMH:CKOPOCTh, YCKOPEHHE, Macca, Cuja, HMILYIbC, padora,
MEXaHUYEeCKas HHEprusi, BHYTPEHHSs OHHEprusi, aOCONIOTHas TeMIeparypa, CpeaHss
KMHETUYEeCKas SHEprus 4YacTUIl BEIIeCTBa, KOJWUYECTBO TEIJIOTHI, AJIEMEHTapHbIN
ANEKTPUYECKUIl 3apsiz;

e CMbICI (PU3UYECKHX 3aKOHOB KIACCMUYECKOW MEXaHUKH, BCEMHPHOTO TSTOTEHHUS,
COXpPAaHEHHUS OHHEPruH, HUMIYJIbCa U OJJIEKTPUUYECKOTO 3apsia, TEPMOIAUMHAMUKH,
ANIEKTPOMArHUTHOM MHIYKINH, hoToddderTa;

® BKJAJ POCCHHCKHUX M 3apyOeKHBIX YUYEHBIX, OKAa3aBIIMX HaWOOJIblllee BIUSHUE Ha
pasBuTHE (PUBUKH;

MOJIYYUT BO3MOKHOCTh HAyUUTHCS:

® OIUCHIBATh U OOBSICHATH (PU3MUECKUE SIBJICHUS M CBOMCTBA TeJl: IBM)KEHUE HEOECHBIX TeT
U HMCKYCCTBEHHBIX CIYTHUKOB 3€MJIM; CBOWCTBA ra3oB, XHAKOCTEH M TBEPABIX TEI;
AIEKTPOMArHUTHYIO MHYKIIHIO, PACIIPOCTPAHEHUE JIEKTPOMATrHUTHBIX BOJIH; BOJHOBBIC
CBOICTBa CBETa; U3JTyUEHHE U MOIJIONIEHHE CBETa aTOMOM; (hOTOAIPPEKT;

® OTJIMYATBIUIIOTE3bl OT HAYYHBIX TEOPUH; JeIaTh BHIBOJIBIHA OCHOBE SKCIIEPUMEHTAIBHBIX
JAHHBIX; TPUBOJAUTH TNPUMEPHI, MOKA3bIBAIOIIME, 4YTO: HAOMIOJEHHUS U SKCIIEPUMEHT
SBJIIOTCSL OCHOBOHM /ISl BBIJBMJKEHHMSI TUIOTE3 U TEOPUH, IO3BOJIAIOT MPOBEPUTH
UCTUHHOCTb TEOPETHYECKUX BBIBOJOB; (U3MUecKass Teopus JaeT BO3MOXKHOCTb
OOBSICHATh W3BECTHBIC SBJIECHUS NPUPOABI M HaydHble (aKThl, NpPEACKa3bIBaTh eIl
HEU3BECTHBIE SIBIICHUS;

® [PUBOAUTH TNPUMEPHl MPAKTUYECKOTO HCIOJIB30BaHUA (DU3NYECKUX 3HAHUN:3aKOHOB
MEXaHUKH, TEPMOJAMHAMHUKH M 3JIEKTPOJUHAMUKUA B DHEPreTHKE; pa3lIMYHBIX BHUJOB
ANEKTPOMATHUTHBIX U3IYYCHHUH JUTSI Pa3BUTHSI PAJd0 M TEIEKOMMYHUKAIMH, KBAHTOBOU
(GU3UKK B CO3JaHUU STCPHON SHEPTETUKH, J1a3€POB;



® BOCIPUHMMATh M HA OCHOBE IIOJYYEHHBIX 3HAaHUH CaMOCTOSITEIbHO OLIEHUBATh
nHpopMaIHnIo, coaepxkamyrcs B coodmenusx CMU, HurepHeTre, HAyYHO-TIOMYJISPHBIX
CTaThsX; MCIOJb30BATh TNPHOOPETCHHbIC 3HAHWSI W YMEHUS B IPAKTHYECKOU
JESITEIbHOCTH U IOBCEIHEBHOM JKNU3HU:

e s obOecriedueHUs] OE30MACHOCTH JKMU3HEACATEIFHOCTH B IPOLECCE HCIOJIB30BaHUS
TPAHCIIOPTHBIX ~ CPEICTB,  OBITOBBIX  AJIEKTPONPUOOPOB,  CPEICTB  paauo- U
TEJIEKOMMYHHUKAIIUOHHOM CBSI3HU.;

® OLEHKM BIMSIHMS HA OpPraHu3M 4YeJOBeKa U JPYrMe OpraHu3Mbl 3arpsi3HEHUS
OKpYKarollen Cpeibl;

®  paIMOHAJIBHOTO MPUPOAOIOJIB30BAHUS U 3AIUTHI OKPYXKAIOIIEH cpebl.

Conepxanue yueOHOro Kypca.
MarnutHoe nosie (21 4).
B3anmopelictBre TokoB. BekTop MarauTHONM MHAYKIMH. JIMHUM MarHUTHOM MHAYKIUMU. MoayIb
BeKTOpa MarHuTHOW wuHAyKuuu. Cuna Awmmnepa. Cuna Jlopenma. MarHutHele cBOMCTBa
BEIIECTBA.
OTKpbITHE AJIEKTPOMArHUTHOW MHAYKUMU. MarnutHeiii  notok.  IlpaBuno Jlenna. 3akon
aneKTpoMarHuTHOW MHAYKUuU. DJ1C MHAYKIUY B IBUKYIIMXCS NpoBOAHMKaX. CaMOMHIYKIIMSL.
NunyktuBHOCTE. CBOOOHBIE M BHIHYXACHHBIE KoseOaHus. KoseGaTenpHbil KOHTYp. [lepwon
CBOOOJHBIX dJEKTpUUYeCKUX Koyiebanuil. IlepeMeHHBIH ANEKTpUYECKHil TOK. AKTHBHBIE,
WHIYKTUBHBIE U EMKOCTHBIE COIPOTUBJICHHS B LIEMH IEPEeMEHHOro Toka. ['eHepupoBaHue
aneKkTpudeckoil sHeprun. Tpancpopmatopsl. [Ipon3BoICTBO M MCHOIB30BAHUE AIEKTPOIHEPTUH.
[lepenaua »nexkTposHepruud. DPPEKTUBHOE MCIOIb30BAHUE DJHEPIHU. DIIEKTPOMATHUTHBIE
BOJIHBI. DKCIIEPUMEHTAIIbHOE 0OHApYXEHHUE 3JIEKTPOMAarHUTHBIX BOJIH. M300perenue paano A.C.
[TonoBeim.  [lpuHmunel  paguocBsi3u.  PacnpocTpaHeHue — AJIEKTPOMAarHUTHBIX — BOJIH.
Pagnonokanus. [lonstue o TeneBuieHnu. Pa3BuTre CpesicTB CBSI3H.
@®opmMbl OpraHu3aluy y4eOHBIX 3aHATUH: KOMOMHMPOBAHHBIM YpPOK, CEMHHAp, YPOK-JIEKLHA,
TECTbI, UHANBUyaJIbHbIE paOOTHI 110 KapTOUKaM, padoTa ¢ TEKCTOM, CAMOCTOSTENIbHbIE Pa0OTHI,
71a00paTOPHBIE U KOHTPOJIbHBIE paOOTHI, POEKTHI M UCCIIEOBAHUS.
Bunbr yaeOHo# nestensHOCTH: [ToHUMAOT, 9YTO MarHUTHOE TIOJIE - OCOOBIN BU MaTEPHH, 3HAIOT
ONBIT DpcTefa, TUIOTe3y AmIepa, B3aUMOICHCTBHE TOKOB. YMEIOT ONPENCIIATh HaIpPaBICHUE
BEKTOPa MarHUTHON MHIYKIMHU, U300paXkaTh rpagUyecky JIMHUM MarHUTHOW MHAYKIUH. YMEIOT
pacCUMTHIBaTh YMCIOBOE 3HAYEHUE BEKTOPAa MAarHUTHOM MHAYKLMH, PEIIAOT 3aJa4yd Ha pacuer
cunbl Amnepa. HaGmropgaroT neiicTBMe MarHMTHOIO IOJISL Ha TOK, NPUMEHSIOT IOJIy4EHHbIE
3HaHUS Ha MpPAKTHUKE, JENAIOT BBIBOJbI, COOMIONAIOT IpaBuja MO T/0. YMEWT oIpenensiTh
HaIpaBJICHHE M MOZYJIb cuibl JIOpeHLa, 3HAIOT YCTPOWCTBO LHKINYECKUX YCKOPUTEIEH.
[IOBTOpSIFOT ~ OCHOBHBIE  XapaKTEPUCTUKU  KOJIEOATEIbHOIO  JBMXKEHUS,  M3Y4aroT
3JIEKTPOMAarHuTHele KosebaHus. ONMChIBaIOT HpPOLECChl B KOJEOATENBHOM KOHTYpE, 3HAIOT
¢dopmyny TomcoHna, pelmiaroT 3ajJadd, YMEIOT pPAacCUMTHIBATh MOJHYK 3JIEKTPOMArHUTHYIO
SHEPIHUIO.
OnTtuka (12 4).
CkopocTh cBeTa. 3aKOH OTpaKE€HUs CBETA. 3aKOH IpesoMiieHus cBera. [lonHoe BHyTpeHHee
OTpaXXCHHUE.
JIunza. OnTrueckas cuia JTuH3bl. Popmyna ToHKON aMH3bL. Jucnepcus ceera. HTepdepeHuus.
Hudpaxmus. Jdudpakuuonnas pemerka. [lonspuzanus cBeta. IlonepedHOCTh CBETOBBIX BOJIH.
Buner nsnyuenuit. Mcrounnku cBera. CHexTpsl M CIEKTpajbHbIE anmapaTsl. Buasl cnekTpos.
CnextpanbHblil aHanu3. WH¢pakpacHoe U yabTpaHOIETOBOE H3IyueHHE. PeHTreHoBckoe
n3nyuenue. [llkana 3neKTpoMarHUTHBIX BOJIH.
@opMbl OpraHu3aluy y4eOHBIX 3aHATUH: KOMOMHHPOBAHHBIA YPOK, CEMHUHAp, YpPOK-JIEKIHA,
TECTbI, MHIUBUAYaJIbHbIE PAOOTHI 10 KapTOUKaM, padoTa ¢ TEKCTOM, CAMOCTOSITEIIbHbIE PaOOTHI,
na0opaTOpHbBIE U KOHTPOJIbHBIE pabOThI, MPOEKTHI U UCCIIEJOBAHUSI.
Bunpl yueOHON nesTenbHOCTH: 3HAIOT NPUPOAY CBETa, MOHATHE CBETOBOTO Jyda, 3aKOH
NPSIMOJIMHEHHOTO paclpOCTPaHEHHs CBETa, COCOOBI U3MEPEHUSI CKOPOCTH CBETa. 3HAIOT 3aKOH



OTPaKEHHsI CBETAa, PEIIAIOT 3aJayd, BBIIOJHIIOT IOCTPOEHUE H300paKEeHUs NpeaMera B
IUIOCKOM 3epkaie. M3mepsaroT nokaszarenab NpPENOMIIEHHMs] CTEKJA, CPAaBHHUBAIOT IIOJyYEHHOE
3HaYeHWE C TaOIMYHBIM. 3HAIOT OCHOBHBIC XAPAKTEPUCTHKH JIMH3BI, YMEIOT CTPOMTH
n300pakeHUs] B JIMH3aX, 3HAIOT (OPMYTy TOHKOHM JMH3BI, PEHIAlOT 3a/aud. 3HAKOMSATCS C
JIMCIIEPCHUEN CBETA, 3HAIOT YCTPOUCTBO CIIEKTPOCKOIIA.
OOBSCHAIOT YCIOBHE IMOJNy4CHHS YCTOMYMBOW WHTEP(HEPEHIMOHHOW KapTHUHBI, YMEIOT
OTIPENCNIATh HMHTEP(EPCHIIMOHHBIA MAKCUMyM ¥ MHHHUMYM, Pa3JIM4alOT €CTECTBCHHBIH U
MOJISIPU30BAHHBIN CBET.
3HAKOMSITCS C SIBJICHUEM TU(PAKIHH, TPUBOIAT MPUMEPHI IPUMEHEHUS TU(PAKIIUU, U3MEPSIOT
JUIMHY CBETOBOM BOJIHBI.
DneMEHTBI TEOPUH OTHOCUTENBHOCTH (2 4).
3aKkoHBl  DJIEKTPOJMHAMUKA M HpUHIMI ~ OTHOcUTenbHocTH.  IloctynmaTel  Teopuu
OTHOCUTENBLHOCTH. OTHOCUTEIBHOCTh OJAHOBPEMEHHOCTH. OCHOBHBIE CBOMCTBA, BBITEKAIOIINE U3
MOCTYJIATOB TEOPUU OTHOCUTEIIBHOCTU. 3aBUCUMOCTb MacChl OT CKOPOCTH. CBA3b MEXLy Maccoil
U DHEPTHEH.
@®opMBl OpraHu3alMy y4eOHbIX 3aHSITHI: KOMOMHUPOBAHHBIM YPOK, CEMUHAp, YPOK-JEKLHS,
TECThl, UHAWBH/IyaJbHbIE PabOTHI 110 KAPTOUKAM, pabOTa C TEKCTOM, CAMOCTOSITEIIbHbIE padOTHI,
nabopaTopHbIe U KOHTPOJIbHBIE Pa0OThI, MPOEKTHI U UCCIET0BAHUS.
Bungpl yaeOHON AesTeNnbHOCTH: 3HAOT MOCTYJIAThl TEOPHH OTHOCHUTEIBLHOCTH. 3HAIOT (GOPMYITY
3aBUCHUMOCTh MacChl OT CKOPOCTH, (OpPMYyNy CBSI3M  MEKIY Maccoll M SHEprueu, pemaroT
3a/1auH.
AtomHas ¢uzuka (15 q).

®orordpdexr. Teopus ¢otordpdexra. Dortonsl Crpoenue atoma. OmnbiTel Pezepdopra.
KBantoBeie moctynarel bopa. Monens artoma Bomopona o bopy. Tpynnoctu teopun bopa.
Jlazeppl. MeTonpl HAOMIOACHUS H  PETHCTPAIlMK  DJIEMEHTApHBIX dacTuil. OTKphITHE
pagroakTUBHOCTU. Anb(da-, 6eTa- U ramMmma-u3inydeHus. PaqnoakTuBHOE MpeBpalleHne aTOMHBIX
saep. 3aKOH paauoakTUBHOro pacnaaa. M3oromel. CTpoeHHME aTOMHOTO siapa. DHEPrUsi CBA3M.
Snepnas peakuus. Jlenenue sanep ypana. llemnas snepHas peakuusi. SaepHbId peakTop.
TepMmosinepHas peakuus. buosorndeckoe 1eMCTBUE PaAMOAKTUBHBIX U3TYYCHUH.
DOnemeHTapHbIe YacTUIbl. OTKpBITHE MO3UTPOHA. AHTHYACTUIBL. Enunas ¢usnueckas kapTuHa
MHpa.
@opMBl OpraHu3aluu y4eOHBbIX 3aHSITHI: KOMOMHUPOBAHHBIM YPOK, CEMHUHAp, YPOK-JEKLHS,
TECThl, HHAWBU]IyalbHbIE pa0OTHI [0 KapTOyKaM, paboTa ¢ TEKCTOM, CAMOCTOSITENIbHBIE pabOThI,
nabopaTtopHbIe U KOHTPOJIbHBIE Pa0OThI, MPOEKTHI U UCCIEAOBAHUS.
Buner yuebHoi gesrenbHOCTU: 3HaOT 3akoHBI CTOJIETOBAa U yMEIOT OOBSCHATH UX Ha OCHOBE
ypaBHEHHUs OWHIITEHHA. YMEIOT ONpeNeNarTh mapaMeTpbl (OTOHA, 3HAIOT O MPUMEHEHUU
dhoTtorddexra.
[ToHumaroT cmbicn (PU3HUECKUX SIBICHHM, MOKA3bIBAIOUIUX CJIOKHOE CTPOCHHME aTroma. 3HAIOT
cTpoenue aroma 1o Pesepdopay. [lonnmaroT kBanToBBIE IOCTYNaTHl bopa, 3HaIOT MoeNb aTomMa
BoJiopoaa 1o bopy. MIMeroT moHsATHE O BBIHYXJACHHOM WHIYLHPOBAHHOM W3JIyYEHUH, 3HAIOT
CBOJCTBa JIa3epHOT0 U3JIy4eHUs, IPUMEPHI IPUMEHEHHUS Ja3epa B Hayke U TexHuke. Habmoaaror
TUHEeYaThle CHEKTPhl Pa3MYHBIX BEIIECTB, M300pa)karoT 3TH CHEKTphl. PemaroT 3amaum Ha
3akoHBl (oTod(dekTa, ompeneneHHe Macchl, CKOPOCTH, SHEPrUM M UMIyJIbca (HOTOHA,
BBIOMpaloT HauOomee 3(dexTrBHBIE CMOCOOBI M MOAXOABI K BBIMOJHEHUIO 3aJlaHuil. 3HAIOT
CTPOEHHE aTOMHOTO $/Ipa, YMEIOT PACCUUTHIBATH SHEPTUIO CBSI3U ATOMHBIX SIIEP.
3HAIOT OMNpEJENeHNE SAEPHBIX PEaKlUid, MEXaHU3M JIEJICHUE fA]ipa ypaHa. 3HAIOT ONpe/aesieHue
LIETTHOM IIEPHON peaKlUU, IOHATUE KPUTUUECKON MACChI, YCTPOKUCTBO SACPHOTO peakTopa.
3HAIOT YCNOBUSI MPOTEKAHUs TEPMOSIEPHON peakuuu, MPUMEHEHUE SACPHON HHEPreTHKH,
IPUBOAAT TMPHUMEPHI HKOJOTHYECKUX MpoOsieM. 3HAIOT O J103aX HM3JIY4YEeHUS U O 3allUTe OT
U3ITYYEHUs, SKOJOTUYECKHE TPOOIEMBI.

DOnemeHTH pa3BuThs Beenennoii (74).



Crpoenne Conneunoit cuctemsl. Ilnanetsl 3eMHo# rpynnel. [Inanersi-rurantsl. CoyTHUKH
ianer. Maible ianetsl. Kometsl. Meteoputsl. @usnueckas npupona 3se3a. Hamra
I"anaxtuka. [IpocTpancTBenHbie MacTaObl HabMIOKaEMOM BeeneHHOM.

@®opmbl OpraHu3anuy y4eOHBIX 3aHATHUH: KOMOMHHPOBAHHBIA YPOK, CEMHUHAp, YPOK-JIEKIIHS,
TECThl, UH/IMBU IyalbHbIE pa0OTHI [0 KAPTOUKAM, pab0OTa C TEKCTOM, CAMOCTOSITEIbHbIE paOOTHI,
na0opaTOpHBIE U KOHTPOJIbHBIE paOOTHI, TPOSKTHI M UCCIIEIOBAHUSI.
Bunpl yuebnoit aesrenpHocTr: 3HaOT cTpoeHre COTHEYHON CHUCTEMBI, OTMCHIBAIOT JIBUKCHUE
HEOECHBIX TeN, M3y4aroT Maiibie Tesia COTHEYHOW CUCTEMBI (aCTePOUIBI, METCOPUTHI, KOMETHI).
3nator (usmueckne ycnous Ha 3emuie u JlyHe, 3HAIOT CMBICT TOHSTHW: IJIAHETA, CITyTHUK.
3HAIOT OCHOBHBIE XapaKTEPUCTUKHU IUTAHET 3€MHOW TIpYyNIbl U IUIAHET-TUTAHTOB. 3HAIOT
WMCTOYHUKUA BHEPrHMM M Tpolecchl, mnporekaroumue BHYTpu CoJiHIIa, BHYTpEHHEE CTPOEHHUE
Connua. IlpuMeHsIOT 3HAHWE 3aKOHOB (U3UKU I OOBSICHEHMS] MPHUPOAbl KOCMHUYECKUX
00BEKTOB. 3HAIOT NOHATHE: TAJIAKTHKA, Halla ["anakTuka, pa3mepsl U popma rajJakTHK.
3Harot nousTrue «Bcenennas», ctpoeHue 1 3BoJIONHS BeeneHHoil.
[ToBTOpenue matepuana(llq).

Mexannueckoe nBuxkeHue. Buipl Mexannueckoro ABrkeHus. 3akoHbl HetoToHa. Cuitbl B
npupojie. 3akoHsl coxpaneHus B mexannke. OcHoBsl MKT. I'a30BbIe 3akoHbI. B3anMHoe
MpEeBpAIlEHUE KUIKOCTEN U ra30B. CBOMCTBA TBEPABIX TEN, KUJIKOCTEN U ra30B. TeroBbIe
SIBJICHUA. DJIEKTPOCTaTHKA. 3aKOHBI TOCTOSTHHOTO TOKA. DJIEKTPOMarHuTHbIE siBJIeHUs. CBETOBbBIE
SIBIICHUSL.
@®opMbl OpraHu3alMy y4eOHbIX 3aHSITHI: KOMOMHUPOBAHHBIM YpOK, CEMHHAap, YpOK-JEKLHs,
TECThl, UH/IMBH IyalbHbIe paOOTHI [0 KAPTOUKaM, paboTa ¢ TEKCTOM, CAMOCTOSITEIbHbIE paOOTHI,
nabopaTopHbIe U KOHTPOJIbHBIE PadOThI, MPOEKTHI U UCCIAEA0BAHUS.
Bunbr yuebHoit nesrenbHocTH: [TOBTOPSIIOT MaTepral, BHITTOTHSIIOT TECTHI, TOTOBITCS K EI'D.

TemaTuyeckoe MJIAHUPOBAHME.

Ne Komnuectso
YPOKOB HaumenoBanue pazaenoB v Tem 4ACOB
MarunutHoe noJie (21 q).

1. BsanMmopelictBrue TokoB. MarHutHo€E mojJie. 1

2. Bextop maruuTHON UHAYKUMU. JIMHUY UHAYKIUHA MAarHUTHOTO MOJISI. 1

3. Monaynb BekTOpa MarHuTHOM HHAyKIuu. Cuina Amrmepa. 1

4 JlabopaTtopnas pabota Nel: «HabmroneHue qeiicTBUSI MAaTHUTHOTO 1
TIOJISI Ha TOK.

5. JleiicTBrEe MarHUTHOTO TOJISl HA MPOBOIHUK ¢ TokoM. Cuia JlopeHniia. 1

5 SIBieHME ANEKTPOMArHUTHOM MHAYKIUUA. MarHuTHBINA MOTOK. 3aKOH 1
AJIEKTPOMArHUTHOM WHIYKIIMH.

7. Hanpasnenne naaykimonHoro toka. [Ipasuno Jlenna. 1

8 JlaboparopHas padota Ne2: «/3yueHue siBJIeHUS 3JEKTPOMArHUTHOMN 1
WHIYKIAN.

9 OJ1C uHAYKINH B ABMKYIIMXCS MTPOBOJHUKAaX. CaMOUHIYKIIUS. 1

' NHayKTUBHOCTS.

10. DHeprusi MarHUTHOTO MOJIs TOKA. DJIEKTPOMAarHUTHOE TOJIE. 1

11. CB00OIHBIE U BBIHYX/IEHHBIE JICKTPOMAarHUTHbBIE KOJIeOaHuU . 1

12 Konebarenbublit koHTYp. [IpeBparenue sHepruu npu 1

' ANIEKTPOMArHUTHBIX KOJICOaHUSIX.

13. IlepeMeHHBIH AIEKTPUUECKUN TOK. 1

14 AKTHBHOE, UHAYKTUBHOE U eMKOCTHOE CONTPOTUBIICHUE B LIETIH 1
MIEPEMEHHOTO TOKa.




15. I'enepupoBanue 3ekTpudeckoit sneprun. TpanchopmaTopsl. 1

16. IIpoun3BoaCTBO, IEperaya U UCII0JIb30BaHUE DIIEKTPUUECKON 1
SHEPIHH.

17 O6o06maromuii ypok o teme: «JIeKTpOMarHuTHbIE KOJIeOaHMs. 1
OCHOBBI JIEKTPOIUHAMUKI.

18. KonTtponeHast padota Nel mo teme: «JIeKTpOMAarHUTHBIEC KOJICOAHUSI. 1
OCHOBBI JIEKTPOIUHAMUKI.

19. OnexkrpoMarauTHas BoJaHA. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH. 1

20. Nzo6perenune pagno A.C.ITornosiM. [IpUHINIIEI paHOCBS3H. 1
AMIUTUTYAHAS MOTYIISIIHSL.

21 Pacnpoctpanenue paguoBond. Pagnonokauus. [lonstue o 1
TeJIeBUACHNH. Pa3BUTHE CPEICTB CBS3M.

OnTtuka (12 4).

22. PazButue B3risiioB Ha pupoay cBeta. CKOPOCTh CBETA. 1

23. 3aKOH OTpaKEHUS CBETA. 1

24, 3aKoH MpeIoMIICHHS CBETA. 1

o5 JlabopaTtopnast pabota Ne3: «M3mepeHue mokaszaress MpeoMIIeHUS 1
CTEKJIa».

2. JIunzel. [loctpoenue nzobpaxenuii B muH3ax. dopmyna TOHKOM 1
JIMH3BL

27. Jlucriepcus cBeTa. 1

28. Hnrtepdepentus ceta. [lonspuzanus cBeta. 1

29. Hudpakuus ceera. JudpakimonHas pemerka. 1

30. JlabopaTtopnas pabota Ne4: «M3mepeHue AJIMHBI CBETOBOM BOJIHBI. 1

31 Buapl nznydennit. Ucrounuku cBeta. CriekTpbl. CrieKTpaibHbIN 1
aHaJIM3.

3 [Ikana 3neKTpoMarHuTHHIX BOJIH. Pemenue 3aaad 1o teme: 1
«CBeToBbI€ BOJIHBIL. M311yueHne U CIEKTPbI».

33 KonTtponbHas padota Ne2 o teme: «CBeTOBbIC BOJHBI. M3mydeHune u 1
CIEKTPBI».

DJeMEHTBl TEOPUU OTHOCUTENIBHOCTH (2 ).

3. 3aKOHBI ANIEKTPOAUHAMUKYU U IPUHIUIT OTHOCUTEIBHOCTH. 1
IToctynatsl TeOpUN OTHOCUTEIBHOCTH.

35. 3aBUCUMOCTb MACChl OT CKOPOCTH. CBsI3b MEXKIy MacCOW U 3HEPrUeH. 1

AtomHas ¢usuka (15 q).

36. dotordpdext. Teopus pororddekra. 1

37. ®dotonsl. [Ipumenenue potosddexra. 1

38. Crpoenue atoma. OnbIThl Pezepdopra. 1

39. KBanrtoBbie noctynarsl bopa. JIasepsl. 1

40, Ha6oloaTopHas[ pabota Ne5: «HaGumtoieH1e CIUIOmHOro U 1
JMHEWYaToro CHEKTPOBY.

a1, O6o6maromuit ypok no teme: «CBeToBble KBaHThl. CTpoeHue 1
aToMay.

42, KontponsHast padota Ne3 o teme: «CBeToBbie KBaHTbI. CTpoeHHe 1
aToMay.

43, OTKpbITHE PAMOAKTUBHOCTH. BUIBI paIMOAKTUBHOTO U3ITyUEHHUS. 1

PangnoakTuBHEBIE MpeBpalICHUAA.




44, 3aKoH paJMoaKTUBHOTO pacraja. 1
15 CrpoeHue aTOMHOTO siipa. SnepHble cuiibl. DHEPrus CBA3U AaTOMHBIX 1
sanep.
46. Jenenue sapa ypasa. LlenHsle ssaepHble peakiyu 1
47. TepmosinepHble peakuuu. lIpuMeHenue saepHol SHEPTUH. 1
48. buosornueckoe neiCTBHE paAUOAKTUBHBIX U3ITy4CHUH. 1
49. OnemeHTapHble yacTullbl. EnquHas gusndeckast KapTuHa MUpa. 1
50 KontponsHas padora Ned mo teme: «®Pu3nka aToma ¥ aTOMHOTO 1
ATpar.
OnemeHTsl pa3BuTus Beenennoit (74).
ol. Crpoenune CoTHEYHON CUCTEMBI. 1
52. Cucrema 3emns-JlyHa. 1
53. [TmaneTsl 3eMHOM TPYNITBI M IIJIAHETHI-TUTAHTHI. 1
o4, Comnnue. 1
55. dusndeckas Ipupoa 3Be3I. 1
56. Hamra 'anaktuka. 1
57. [IpocTpancTBeHHBIE MacITaObl HabMIOMaeMOM BeenenHo. 1
[ToBTOpenue matepuana(llq).
58. PaBHOMEpHOE M HEPAaBHOMEPHOE MPSAMOJIMHENHOE IBUKEHHUE. 1
59. 3akons! HetotoHa. CHITBI B TIPHPO/IC. 1
60. 3aKOHBI COXpPAHECHHS B MEXaHHKE. 1
61. OcnoBsl MKT. "'a30BbI€ 3aKOHBI. 1
62. B3anmMHOe npeBparieHue JXUIKOCTEH U Ta30B. 1
63. CBoiicTBa TBEPABIX T, )KUIKOCTEH U Ta30B. 1
64. TenoBsie siBIEHUS. 1
65. DIeKTpOCTaTHKA. 1
66. 3aKOHBI TOCTOSIHHOTO TOKA. 1
67. DNEeKTPOMarHUTHBIC SIBIICHHS. 1

Htoro 67 yacoB. KouTpoasHbIX padot 4. JlabopatopHbIX padoT 5.




	физика_7-9 класс
	физика_10 класс
	физика_11 класс



