MMHUCTEPCTBO MPOCBEIIEHUS POCCUNCKON ®EJEPALIUU

MunucrepcTBo odopasoBanus u Hayku PT

Yunpasienue o0pazoBanusi UCNoOJHUTEIBHOT0 KOMUTETA MYHUIMIIAJIbHOTO
N
AOKYMEHT ITOITMCAH o0pa3oBanus ropoaa Kazanu
SJIEKTPOHHOMH TTOAITUCBIO
MBOY "T'nvnazus Nel2"
Ceptudcukat: 0087COTB59437CADS957A1DBO5A1222E2F
Bnapeneu: Harnmoea 3ymmapar WamunoeHa
Hencteutened ¢ 14.05.2024 no 07.08.2025
. J
PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
PykoBogutens MO 3amectutens aupekropa no YP - lupektop MBOY
: « HasHsE Nel2y»
e (Z; 773
W
MarcymoBa 3.H. Cutnukosa P.M.
[Tporokon Nel ITporokom Nel Harmmora 3.11L
ot 28.08.2024 r. Ot 28.08.2024 . IIpukas Nel82
o1 28.08.2024 1.
PABOYASA ITPOT'PAMMA

(ID 1610470)

yueOHoOro npeamera «®@usuka. bazoBblii ypoBeHb»

U1 oOy4Jaromuxcs 7-9 KiraccoB

Kazanb, 2024 roa

[okymeHT co3paH B anekTpoHHou dpopme. N2 21 ot 28.08.2024. VicnonHutens: Harumosa 3. 1.
CrtpaHuua 1 13 40. CtpaHuua co3paHa: 28.08.2024 15:51

=g 3/IEKTPOHHbIIA
m¥ TATAPCTAH



HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uMKe Ha YpPOBHE OCHOBHOTO 0OIIEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJOKEHUU M TpeOOBaHUU K pe3ysibTaTaM OCBOEHHS Ha
0a30BOM ypOBHE OCHOBHOW 00pa30BaTENbHON MPOrpamMMbl, MPEICTAaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€ToM peaepanbHOi paboueld mporpaMMbl BOCIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Dusznkay.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBlIeHO Ha (opMUpOBaHUE
€CTECTBEHHO-HayYHOW TI'PaMOTHOCTH OOY4YalOUIMXCS W OpPraHU3alMI0 U3YYEHUS
(¢u3MKU Ha JESITeIbHOCTHOW OCHOBe. B mporpamme mo (u3uke y4HUTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mpeaMera B peanuzauuud tpedoanuit ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM M METaIllpeIMETHBIM pe3yJibTaTaM 00yUYeHUsl, a TaKXKe
MEXIPEIMETHbIE CBSI3U €CTECTBEHHO-HAYUHBIX YUYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'O 00111eT0 00pa30BaHUsl.

[Iporpamma mo ¢gu3uke ycTaHaBIMBAET paclpeiesieHue yueOHOro matepuana
1o rojam oOydeHus (IO Kjaccam), MpejjiaraeT MpUMEPHYIO MOCIeA0BATEIbHOCTh
U3Yy4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJEPKaHHS U
y4éTe BO3PACTHBIX OCOOCHHOCTEH 00yUYaronInXcs.

[Iporpamma 1o ¢usuke paszpaboTaHa € LETbI0 OKa3aHUS METOAMYECKOU
MIOMOIIY YYUTENIO B CO3JJaHUU paboyeil MporpaMMBbl IO y4eOHOMY MpPEIMETY.

®uzrka SBISETCS  CHUCTEMOOOPA3yIOIIMM [UJII  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEeIMETOB, MOCKOIbKY (PU3NYECKHEe 3aKOHBI JIe)KAT B OCHOBE MPOIIECCOB
U SBIICHUM, H3y4aeMbIX XUMHUEH, OWONOrued, acTpOHOMHEH H (PU3HIECKON
reorpadguei, BHOCUT BKJIAJ B €CTECTBEHHO-HAyYHYI0 KapTHHY MHpa,
npenocTaBisieT Haubornee sICHble O0Opas3lbl MPUMEHEHHsS HAay4YHOrO0 METO/a
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYSHHsI TOCTOBEPHBIX 3HAHUN O MUpE.

Onna w3 TIIaBHBIX 3a7a4 (PU3HYECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
0o0pa3oBaHUs COCTOUT B (POPMHUPOBAHUHU €CTECTBEHHO-HAYyYHOIl TpaMOTHOCTU U
MHTepeca K HayKe y 00ydJarouuxcs.

N3yuenne ¢Qusukun Ha 0a30BOM YpPOBHE TMpPEANONaraeT OBJAJICHUE
CJIEYIOIIMMH KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMU €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTB:

e HAy4HO OOBSCHATH SIBJICHUS;

e OLICHMBATH U IOHUMATh OCOOEHHOCTH HAyYHOI'O UCCIIEIOBAHMUS;

e HHTEPNPETUPOBATH  JIaHHBIE W MCIOJIb30BaThb  HAyYHBIE
JI0Ka3aTeIbCTBA ISl IOJYYEHUS BBIBOJIOB.

Henu wusyueHus Qu3NKK Ha YypOBHE OCHOBHOIO OOMIEro 0Opa3oBaHUs
onpenenensl B KoHuenuuum mnpenonaBanus ydeOHoro npenmera «®dusuka» B
oOpa3oBaTenbHbIX oOpranuzanusx Poccuiickoit ®enepanuu, peanu3yommx
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OCHOBHBIE  00111€00pa30BaTe/IbHbIE MPOTPAMMBI, YTBEPKIAEHHON pelIeHHEM
Konnerun Munucrepcrsa npoceuienus Poccuiickoit ®denepanuu (mpoTokon ot 3
nexadps 2019 r. Ne I1K-4BH).

eaun n3yyenus: GU3NKU:

e TpUOOpETeHWE WHTEpeca M CTPEeMJICHHS OOYyYalomMXCsi K HaydYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HMHTEIUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEM;

e pPa3BUTHE MPEICTABICHUN O HAYYHOM METOJE MO3HaHWs U (popMHupoBaHHE
MCCIIEJIOBATEIHCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBIICHHSIM;

o (OpMHPOBaHHWE HAYYHOTO MHUPOBO33PEHUSI KaK pe3ylbTara H3yUYCHHUs
OCHOB CTPOCHHSI MaTepHH U (pyHIaMEHTaIbHBIX 3aKOHOB (DU3HKHU;

e (GopMHpOBaHWE TPEJACTABICHUNH O PONMU (GUMKH ISl PA3BUTUS IPYTHUX
€CTECTBECHHBIX HAyK, TCXHUKHU U TCXHOJIOTHH;

e Dpa3BUTHE  TMPEICTAaBICHWA O  BO3MOXHBIX  cdepax  Oymymiei
npoeCCUOHATBHON JEATEIBHOCTH, CBSI3aHHOW ¢ (PM3UKOM, TOATOTOBKA K
JalbHEHTIIeMy OOyUEHHUIO B 3TOM HalpaBICHUH.

JlocT)KeHrEe ATUX Ielied mporpaMMbl MO (QU3UKEe Ha YpPOBHE OCHOBHOTO

o01ero 00pa3oBaHusi 00ECIEYMBACTCS PEIICHUEM CIEIYIONINX 3a1aY:

e TMpHOOpPETEHHE 3HAHUM O JUCKPETHOM CTPOCHHUU BEIIECTBa, O
MEXaHUYECKHX, TEIJIOBbIX, JJIEKTPUUYECKHX, MArHUTHBIX U KBAaHTOBBIX
SABJICHUSAX;

e TMpUOOpPETEHHE YMEHUN OMHCHIBATh U OOBACHATH (DU3UUECKUE SIBJICHUS C
UCIIOJIb30BaHUEM TOJTYyUYECHHBIX 3HAHUH;

e OCBOCHME METOJOB pEIICHHS MPOCTEHIIUX pacyETHBIX 3aJad C
UCIIOJIb30BaHUEM busznuecKnx MOJIeTIeH, TBOPUYECKHUX u
IPAKTUKO-OPUEHTUPOBAHHBIX 33]1aY;

e pa3BHUTHE YMEHUUN HAOIIOAaTh MPUPOIHBIC SBJICHUS U BBITIOIHATH OMBITHI,
nabopaTopHble pabOTBl W  OKCIEPUMEHTAJIbHBIE HCCIECNOBAaHUA C
UCTIOJIb30BaHUEM U3MEPUTEIBHBIX TPHOOPOB;

e OCBOCHHE MPUEMOB pabOTHI ¢ MHPOpMaIUEl (PUINIECKOTO CONEp KaHMS,
BKJIOYass UHPOPMAIIMIO O COBPEMEHHBIX JTOCTIKCHHSIX (DU3UKH, aHATU3 U
KPUTHYECKOE OlICHUBaHNE HH(POPMAIINH;

e 3HAKOMCTBO cO chepaMu MPOoheCCHOHATBHON ACATESILHOCTH, CBI3aHHBIMU
C (U3UKON, W COBPEMCHHBIMU TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha
TOCTIKEHUSAX (PU3HUECKON HAYKH.

Ha wm3yuenue ¢usuku (0a30BbIi ypOBEHH) Ha ypPOBHE OCHOBHOTO OOIIETO
oOpazoBanus orBoauTtcs 238 4acos: B 7 kiacce — 68 yacoB (2 yaca B HEJENI0), B 8
kiacce — 68 vacoB (2 waca B Henenmo), B 9 kiracce — 102 vaca (3 gaca B Henelno).
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[Ipennaraemslii B mporpaMMe no (u3MKe NepeyeHb Ja0opaTOPHBIX paboT U
OIBITOB HOCUT PEKOMEHIATENIbHBIA XapaKTep, YUUTEIb JIEIaeT BIOOp MPOBEACHUS
7a00paTOpHBIX PabOT M ONBITOB C YYETOM MHJMBHIYaIbHBIX OCOOEHHOCTEU
oOy4Yarommxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHui, MpeajaraéMblX B paMmKax
OCHOBHOT'O I'OCY/IapCTBEHHOIO YK3aMEHA 110 (PU3UKE.
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COAEPKXAHUE OBYUYEHUA
7 KITIACC

Pa3zjnen 1. ®u3nka u e€ poJib B IO3HAHUU OKPY:KAIOLIEro MUpA.

®usuka — Hayka O npupoze. SBinenHus npuponsl. dusznueckue sBICHUA:
MEXaHUYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIE.

®uznyeckue BenuuuHbl. M3Mmepenue Qusnyeckux BenuuyuH. Dusmyeckue
npubopsbl. [lorpemnocts u3Mepenuii. MexayHapoaHasi CUCTEMa €IMHULL.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKH HU3Yy4alOT MPUPOLIY.
EcTecTBeHHO-HAY4YHBI METOJ| MO3HAHUA: HAOJIOIEHHE, MOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIJBUKEHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
HabmonaemMoro sBieHus. Onucanue GU3NYECKUX SBJIECHUN C TOMOLIBIO MOJIENIEH.

Jemoncmpayuu.

1. MexaHHYecKHe, TEIUIOBbIC, DJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC

SIBJICHUS.
2. dusznueckue TpUOOPHI U MPOoLIeaypa MPAMBIX H3MEPECHHUN aHAJIOTOBBIM U
U(GPOBBIM TPUOOPOM.
Jlabopamopnuie padbomut u onvimel.
1. OmnpeneneHue 1eHBI AIEHUS IIKAJIbl U3MEPUTEIBHOTO TPUOOpA.
2. M3mepeHnune pacCTOSTHHM.
3. H3mepenune o0bEMA JKUAKOCTU U TBEPOTO TeEa.
4. OnpexneneHue pa3MepOB MaJbIX TEL.
5. M3mepeHune Ttemneparypbl IOPU IOMOIIM XUJIKOCTHOTO TEPMOMETpPA M
JaTYrKa TEMIIEPaTyPhl.

6. lIpoBemenue ucciaenoBaHus IO MPOBEPKE TUIIOTE3bl: NAIBHOCTH MOJIETA
IIapvKa, MyIMIEHHOTO TOPU30HTAIBLHO, TEM OOJIbIe, YeM OOJIbIle BHICOTA
IycKa.

Pa3nen 2. [lepBoHayaibHble CBeIEHUS O CTPOEHUH BellleCcTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. OINbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBrkeHne dactul] BemiectBa. CBsi3b CKOPOCTH JIBDKEHHUSI YaCTHUI[ C
TeMIiepatypoil. bpoyHoBckoe nBmwkenme, auddys3us. BzanmomelicTBue YacTHIl
BEIIECTBA: NPUTSXKEHNUE U OTTAIIKUBAHHE.

ArperaTtHble COCTOSIHUSI BEILECTBA: CTPOCHME Ia30B, KUIAKOCTEW M TBEPIBIX
(KkpucTamindeckux) Teia. B3auMocBsi3b MEXIy CBOMCTBAaMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJSIpHbIM cTpoeHueM. OCoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.
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1. HaGmronenne OpOyHOBCKOTO ABUKCHHUS.

2. Habmonenue nuddyszuu.

3. HaGmiogenue  siBaeHUM,  OOBSACHAIONIMXCS ~ MOPUTSDKCHHUEM WU

OTTAJIKUBAHUEM YaCTHIl BEIIIECTRA.

Jlabopamopnuie padomut u onvimel.

1. OneHka JuamMeTpa aTroMa METOAOM psioB  (C  HUCIOJIb30BaHUEM

¢dotorpaduii).
2. OmnbIThI IO HAOTIOJEHUIO TETUIOBOTO PACIIUPEHHUSI Ta30B.
3. OnbITHI O OOHAPYKEHUIO ICHCTBUSI CUII MOJICKYJISIPHOTO MPUTSKCHHUSL.
Pa3nen 3. /IBukeHue u B3aumoieiicTBue TeJl.
Mexanuueckoe JIBIKEHHE. PaBHOMEpHOE M HEpPaBHOMEPHOE JIBHKECHUE.
Cxopoctb. CpenHssi CKOPOCTh NMPU HEPABHOMEPHOM JBIXKEHUU. Pacd€Tr myTu u
BPEMEHHU JIBHKCHUS.
SBnenve wuHepuMH. 3aKOH HMHEpUMH. B3aummojeicTBue Ten Kak NpUYMHA
U3MEHEHUS CKOPOCTH [IBWDKCHHUs Teld. Macca Kak Mepa HMHEPTHOCTU Teja.
[TnoTHOCTE BemiecTBa. CBS3b IUIOTHOCTH C KOJHUYECTBOM MOJICKYJI B €IMHHIIE
00BéMa BelecTna.
Cuiia Kak XapakTepucTHKa B3auMoneucTBUs Ten. Cuila ynpyrocTd M 3aKOH
I'yka. M3Mepenne cuiibl ¢ OMOILIBIO IHHAMOMETpA. SIBIICHHE TATOTEHUS U CUJIa
TskecTd. Cujia TSKECTH Ha Apyrux IaHetax. Bec tena. HeBecomocTs. CrioxkeHune
CWJI, HAPABJIEHHBIX MO OJHOM mpsiMoi. PaBHonelicTBytomas cui. Cuia TpeHUsl.
TpeHue CKOIbXKEHNs U TPEHHUE MOKOs. TpeHue B MPUPOJI€ U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHMYECKOTO JBUKEHUS Tea.
2. HM3mMepenune CKOPOCTH MPSIMOJIMHEUHOTO JIBUKECHUSL.
3. HabGmronenue sBieHUS HHEPIIHH.
4. HabGnroneHve n3MeHEHUsI CKOPOCTH IIPH B3aUMOJICHCTBUU TEJl.
5. CpaBHEHHE MaccC M0 B3aUMOJECHCTBUIO Tell.
6. Cl0KeHHE CHJI, HAIIPABICHHBIX 110 OJTHOU MPSMOM.
Jlabopamopnuie pabomst u onvimel.
1. OmnpeneneHue CKOPOCTH PABHOMEPHOIO IBUKEHUA (IIAPUKA B )KUIKOCTH,
MOJIEITN DJICKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmnpeneneHrie cpelHE CKOPOCTH CKOJIbXEHHUS OpycKa WM IIapuKa Mo
HAKJIOHHOM IIJIOCKOCTH.
Omnpenenenue mIOTHOCTU TBEPAOTO TeNa.

4. OmbBITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTH PACTSKEHUS (1aedhopmariv)
MPY>KUHBI OT MPUIIOKEHHOU CHIIBI.

5. OnbIThI, I€MOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUSI CKOJIbKEHUS OT
Beca TeJla U XapakTepa COMPUKACAIOUIUXCS TOBEPXHOCTEH.
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Pa3nen 4. JlaBiienne TBEPABIX TeJ, KUIAKOCTE U ra3os.

Hanenune. CriocoObl yMEHBIICHHS U yBEIMYEHU AaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJ€HUS Tra3za OT 00bEéma, Temmeparyphl. llepegaua naBneHus
TBEPABIMU TEJIAMH, JKUAKOCTSIMU M raszamu. 3akoH Ilackang. [IHeBmaTmueckue
MaIllUHbl. 3aBUCUMOCTh JABJIEHUS KUIKOCTH OT TiayOuHbl. ['mapocTtaTudeckuii
napanokc. Coobmiaromuecs cocyasl. ['napaBirueckue MEXaHU3MBI.

AtMmocdepa 3emun u atmocdepHoe AaieHue. l[IpuuuHbl CyliecTBOBaHUS
Bo3ayuiHOM oOonouku 3emuu. Omnbit Toppuuennu. M3mepenue atmocdepHOro
JaBJIeHUsI. 3aBUCUMOCTh aTMOC(EPHOT0 JIaBJICHUS OT BBICOTHI HAaJl YPOBHEM MOpPSI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTro TaBICHUSI.

JlelicTBrE XUAKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxormiaBanue.

Jemoncmpayuu.
3aBUCUMOCTD JIaBJICHUS ra3a OT TEMIIEPATYPHI.

[Tepenaya naBieHUs )KUAKOCTHIO U Ta30M.

CooOmatomuecs cocyabl.

I'mapaBnnyeckuil mpecc.

[IposBienue aeiicTBUS aTMOC(EPHOTO 1aBIICHUS.

3aBUCUMOCTh BBITAIKMBAIOIEH CHJIBI OT 00bEMA MOTPYKEHHON YacTH
T€Ja U IUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITANIKHUBAIOIIEH CUJIBI BECY BEHITECHEHHOU KUIKOCTH.

8. YcCIOBHE IUIABaHUS TEJl: INIABAaHUE WJIU NOTPYKEHUE TE B 3aBUCUMOCTHU
OT COOTHOILIEHUS IIJIOTHOCTEM TeNa U KUIKOCTH.

Jlabopamopnuie pabomst u onvimel.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOTPYKEHHOH B
AKUJKOCTh YaCTHU TeNa.

2. OmnpeneneHue  BBITAUIKUBAIONIEH  CWIIBbL, JCHCTBYIOLIEM Ha  TeJO,
IIOrPYKEHHOE B JKUIAKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKHABAIOIIEH CUIIBL, IEUCTBYIOIIEH HA TEJIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTH BBITAJIKUBAIOWIEH CHIIBL,
JCUCTBYIOIIEH HA TENO0 B JKHUIKOCTH, OT 00BEMa TOTPYKEHHOW B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH YKUJIKOCTH.

5. KoHCTpynpoBaHue apeoMerpa WM KOHCTPYMPOBAHUE JIOJKH U
OIpEeAEIIEHUE €€ TPY30HO0bEMHOCTH.

Pa3znen 5. PaboTa 1 MOIIIHOCTB. JHEPrusi.

Mexanuueckasi pabora. MoIIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuiio

paBHOBecusi pbruara. [IpuMeHeHue mpaBUiia paBHOBECUS phluara K OJIOKY.

o vk w N
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«3onoroe mpaBuino» MexaHuku. KIIJ[ mnpocteix wmexanuzmoB. IIpocTeie
MEXaHU3MBbl B OBITY U TEXHUKE.
Mexannueckas odHeprus. KuHermueckas W NOTEHUHWANBbHAS DHEPTHS.
IIpeBpaienne 0THOTO BUJ1a MEXaHUYECKOW DHEPTUM B IPYrOW. 3aKOH COXPAHEHUS
DHEPIUM B MEXAHHUKE.
Jemoncmpayuu.
1. IIpumepbl IPOCTHIX MEXaHU3MOB.
Jlabopamopnuie padomut u onvimel.
1. Omnpenenenue paOOTbl CHIIBI TPEHUSI MPU PABHOMEPHOM JBUKEHUU Tella
110 TOPU30HTAJIBHOW ITOBEPXHOCTH.

2. HccnenoBanue yciioBUM paBHOBECUS pblUara.
N3mepenue KIIJ[ HakIOHHON MIIOCKOCTH.

4. M3ydeHue 3aKOHA COXpPaHEHMS] MEXaHUYECKOU DHEPTUU.

8 KJIACC

Pa3nen 6. TensioBbIe ABJIEHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO--KUHETUYECKOM TEOpUM CTPOCHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKyJ. OMNbIThI, MOATBEPKIAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOW TEOPUH.

Mogenun TBEPAOro, >KUIKOTO M Ta3000pa3HOrO COCTOSHHUM BEIIECTBA.
Kpucrannuueckue u amopdubie tena. OObsICHEHHE CBONCTB Ta30B, KUJIKOCTEH U
TBEPBIX TEI HAa OCHOBE IIOJOKEHUU MOJIEKYISPHO--KUHETUYECKON TEOpUH.
CmaunBaHue U KamWUISIpHBIE siBJICHUA. TenIoBoe pacuiupeHue U CKaTue.

Temnepatypa. CBs3b TeMIepaTypbl CO CKOPOCTBHIO TEIUJIOBOIO JIBUKCHUS
gactull. BuyTtpennsss sHeprus. CrnocoObl W3MEHEHUS BHYTPCHHEH JHEPIHu:
TeIIonepeaya u COBEpIICHUE paboTHI. Bue TeTUIoNEepeIauH:
TEIUIONPOBOIHOCTh, KOHBEKIUS, U3JIyYEHHUE.

KonudectBo TemnoThl. YaenapHas TEMIOEMKOCTh BEIIECTBA. 1eMI000MEH U
TEIUIOBOE paBHOBeCHE. YpaBHEHHWE TeIoBoro Oamanca. [lmaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BELIECTB. YAEIbHAs TEIJIOTa IUJIABJICHUS.
[TapoobOpazoBanne u konaeHcamus. Mcmapenme. Kunenme. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATyphl KHUIEHUS OT aTMOC(HEpHOTO
JaBJICHUS.

BrnaxxHocTh Bo3ayXa.

DHeprus TOIINBA. Y ieJibHAs TEIIOTa CrOPaHusl.

[Mpunuunsl padotel TemnoBbix aABurateneit KIIJ temnoBoro asuratesns.
TennoBble ABUTATENIN U 3ALUTa OKPYKAIOIIEH CPEIbL.

3aKOH COXpaHEHMS U NIPEBPALLECHUS SHEPTUH B TEIIOBBIX MTPOLECCAX.
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Hemoncmpayuu.

1.

2
3
4.
5

L © N D

10.
11.
12.
13.

Habntonenre 6poyHOBCKOTO JIBH>KCHHUS.

Habnronenue nuddysun.

HaOntonenue siBjieHui cMauyuBaHus U KaUJUSIPHBIX SIBJICHUH.
HaOmnronenue TeraioBoro pacmpeHust Ted.

N3menenue naBieHus rasa nNpu M3MEHEHUHM 00BhEMa U HArpeBaHUU WU
OXJIXKICHUM.

[IpaBuiia usmMepeHus: TeMIepaTyphbl.

Bunsl Tenonepenayu.

OxJaxxieHue Mpu COBEPIICHUH PabOTHI.

Harpesanue npu coBepiieHur paboThl BHEITHUMU CUJIAMHU.
CpaBHeHUE TETUIOEMKOCTEN pa3TMIHBIX BEIIECTB.
HaOmronenne Kkurenus.

HaOmntonenre moctossHCTBa TeMIIEPAaTyPhl PU TIIaBICHUH.
Mojenu TeIIOBBIX ABUTaTEIICH.

Jlabopamopnuie padbomut u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMBITHI 110 OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJIIPHOTO TIPUTSIKEHUSI.
OnbITH IO BRIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM UJIU caxapa.
OnbITel 110 HAOJIOACHUIO TEIIOBOT'O PACHIMPEHHUS Ta30B, KUIAKOCTEH U
TBEPJBIX TEIL.

OmnpeneneHue AaBaeHUs BO3AyXa B Oa/NIOHE IITPHIIA.

OnbIThl, NEMOHCTPUPYIOIIUE 3aBUCHMOCThH JABJIEHUS BO3JyXa OT €To
00bEéMa M HArpEeBaHUS W OXJIAKICHHS.

[TpoBepka rurmores3sl TMHEHHOM 3aBUCUMOCTH JUTHHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKONU TPYOKE OT TEMIIEPATYPHI.

HaGmonenne w3MeHeHWs BHYTPEHHEW OSHEpPruu Tejla B pe3yJbrare
TEIJIoTIepe1auu U pabOThl BHEIITHUX CHIL.

HccnenoBanue sBICHUS TEIJI0OOMEHA MPHU CMEIIMBAHUU XOJOJHOU U
ropstaei BOJBI.

OmnpeneneHne  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO  BOJOW  MpH
TEIJIO00OMEHE C HArPEeThIM METANTHYSCKUM ITHITHHIPOM.

Onpenenenue yaeabHON TEMI0EMKOCTH BEIIECTRA.

HccnenoBanue nporecca UCIIapeHUs.

OrnpeneneHue OTHOCUTEIBHOM BIIAXKHOCTH BO3AyXa.

OrnpeneneHue yaeabHON TEMIOTHI IUIABICHUS JIbJA.

Pa3zpnen 7. DiiekTpuYecKHe M MATHUTHBIE SIBJICHUS.

OnekTpu3anus Tenl. JIBa poaa 3JIEKTpUUYECKHX 3apsaoB. Bi3ammoneicTeue
3apspkeHHBIX  Tell. 3akoH Kynona (3aBUCMMOCTh  CHJIBI  B3aUMOJECHCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsI0B U PACCTOSHUSI MEXKAY TEJIAMH).
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Onekrtpuueckoe mnozne. Hanpspk€HHOCTH dieKTpudeckoro mnosis. IIpuHuun
CYNEpIO3ULIUHN IEKTPUUECKUX MOJIeH (Ha KAUeCTBEHHOM YPOBHE).

Hocurenu snextpryeckux 3apsAnoB. DIEMEHTAPHBIN AIEKTPUUECKUN 3apsii.
Crpoenune aroma. IIpOBOOHMKM W JHUPJEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

ONEKTPUYECKU TOK. YCIOBUA CYLIECTBOBAHUS JJIEKTPUUYECKOrO TOKa.
NcTtouynukn mOCTOSSHHOTO TOKa. JIeHWCTBUSL SIEKTPUUECKOTO TOKa (TEIJIOBOE,
XUMUYECKOE, MAaTHUTHOE). DIIEKTPUUYECKUM TOK B KHUJKOCTAX U razax.

Onektpuueckass uenb. Cuia  ToKa.  DJNEKTPUYECKOE  HAIPSIKEHUE.
ComnpoTuBneHre NMPOBOJHUKA. YIEIBbHOE CONPOTHUBIEHUE BellecTBa. 3akoH Oma
s ydactka uenu. [locinegoBaTenbHOE W MApajuIeNIbHOE — COEIMHEHHE
IPOBOJIHUKOB.

PaGota ® MOIIHOCTH DJEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHua.
DneKkTpudecKue enu U MOTPeOUTENH 3IeKTpUIecKkoil sHepruu B 6biTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3anMoAeHCTBHME  MOCTOSIHHBIX ~ MAarHMUTOB.
MarnutHoe nosie. MarHutHoe nosie 3eMJid UM €ro 3Ha4eHUe I )KU3HU Ha 3eMII€.
Oneir  Opcrena. MaruuTHoe mMoje  3JIEKTpUYeckoro Toka. I[IpumeHeHue
AIEKTPOMArHuTOB B TEXHUKE. J[efICTBME MATHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.
DNeKTpoJABUraTesb MOCTOSIHHOTO ToKa. lcnonib3oBaHWE 3IEKTpoOABUraTeneii B
TEXHUYECKHX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SBieHue 3aeKTpoMarnuTHOW uHAyKuuu. [IpaBuno Jlenia.
DneKTporeHepaTop. CrniocoOb1 MOJIyYEHUS ANEKTPUUYECKOU SHEPTUHU.
DNEKTPOCTAHIIMK HA BO30OHOBIISIEMbIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DJeKTpu3anus Ted.
JIBa poJia AIEKTPUUECKHX 3aps/I0B U B3aUMOIEHCTBHE 3aPSIAKEHHBIX TE.
Y CTpONCTBO U IEUCTBUE IIEKTPOCKOIIA.
DNEeKTpocTaTUYeCKass MHAYKIIHSI.
3aKOH COXpaHEHUs PIEKTPUUYECKUX 3apsI/IOB.
[IpOBOHHMKH U TUDIIEKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUECKOTO MOJIS.
HcTouHnKky MOCTOSHHOTO TOKA.
JIelcTBUS 3IEKTPUYECKOT O TOKA.
. DIEKTPUYECKUN TOK B KUIKOCTH.
. 'a30BBI11 paszpsa.
. 3MepeHnue cuibl Toka aMnepmMeTpom.
. I3MepeHue 3JIeKTpUUeCKOro HANPSIKEHNS BOJIBTMETPOM.
. PeoctaTt u marasuH cOnpoTUBIEHUN.

W X N~ wWwN e

O e
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15. B3aumMoiercTBUEe NOCTOSIHHBIX MarHUTOB.

16. MoaenmupoBaHUE HEBO3MOKHOCTH PA3IEIIEHUS [OJIOCOB MAarHUTA.

17. MonenrpoBaHue MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

18. OmbIT Dpcrena.

19. MarnuTHoe 1oJje ToKa. JIEKTPOMAarHur.

20. JlelicTBHE MArHUTHOTO TOJIA HA IIPOBOJHUK C TOKOM.

21. DIEKTPOABUTATENb TOCTOSHHOT'O TOKA.

22. UcciienoBanue BICHUS DJIEKTPOMATHUTHON MHIYKIHAH.

23. OnbrTel Dapanes.

24. 3aBUCUMOCTh HAIPABJIICHUS HMHAYKIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBCHHUS.

25. DJIEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie padomut u onvimel.

1. OnpIThl 1O HAOMIONEHUIO ODJICKTPHU3AlMU Tl MHAYKIUMEH W Tpu
COINPUKOCHOBEHHUH.

2. HccnegoBanme HOEUCTBUSA JJIEKTPUYECKOTO IO HA IPOBOJHUKH H

TTADJICKTPUKH.

CoOopka 1 mpoBepka padOThI AJEKTPUUECKOH IIETTH MOCTOSHHOTO TOKA.

N3mepenne u peryJImpoBaHue CUIIbI TOKA.

HN3mepenne u peryimpoBaHue HAIIPSHKCHUS.

HccnenoBanne 3aBUCMMOCTH CHJIbI TOKA, UIAYILIETO YEpE3 PE3UCTOp, OT

COINPOTUBIICHUS PE3UCTOPA U HANPSIKECHUSI HA PE3UCTOPE.

S

7. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUUYECKOTO
CONPOTUBIICHUS] TPOBOJHHKA OT €ro JUIMHBI, IUIOMIAAN THOMEPEUYHOIO
CEYEHUs U MaTepHaa.

8. IlpoBepka mpaBWiia CIOXKEHUS HANPSKEHUH IIPU MOCIEI0BATEIBHOM
COEIMHEHUHU JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwiia sl CWIbl TOKA IIPU NApaJICIbHOM COCIWHEHUU
PE3UCTOPOB.

10. Onpenenenue pabOTHI DIEKTPUIECKOTO TOKA, HIYIIETO YePe3 PE3UCTOP.

11. OnpeneneHue MOUIHOCTH — JJIEKTPUYECKOrO TOKa, BBIAEISAEMONW Ha
pe3ucTope.

12. MUccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO YE€pPE3 JIaMIIOYKY, OT
HaIpsSHKEHUS HA HEW.

13. Onpenenenue KIIJ[ narpesarens.

14. MccneqoBaHUE MarHUTHOTO B3aMMOJEHUCTBHUSI IOCTOSIHHBIX MATHUTOB.

15. I3yyeHne MarHMTHOrO TOJS  MOCTOSHHBIX ~MAarHUTOB IPU  MX
00bEeIMHEHUU U Pa3/ICICHUU.

16. MccnenoBanue AEUCTBUS AIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPETIKY.
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17. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJCHCTBUSA
KaTyIIKA ¢ TOKOM M MarHura OT CWJbl TOKa M HAIpaBlICHUS TOKa B
KaTyIlIKe.

18. MI3yyeHue nenucTBrsl MAarHUTHOTO I10J1S Ha IIPOBOJHUK C TOKOM.

19. KoHcTpyupoBaHue U u3ydeHue padoThl 3JIEKTPOIBUraATEIs.

20. I3mepenne KIIJ[ anexkTpoaBUraTenbHOM yCTaHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIIMH:
VICCIIEIOBAHME W3MEHEHUM 3HAYEHUs W HAIIpaBJICHUS WHIYKLUMOHHOIO
TOKa.

9 KJIACC

Pa3nen 8. Mexannuyeckue siBJICHHUSI.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBPHOCTh MEXAHMYECKOrO0 JBWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHrne. HepaBHoMepHOE NpsiMOJIMHETHOE ABMKeHUE. CpeaHsasi U1 MTHOBEHHas
CKOpOCTb T€Jia TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenue. PaBHOyckopeHHOE mpsMoiinHEiHOe JBrkeHue. CBoOomHOE
nagenue. OnsiTel ["anumes.

PaBHOMepHOE nBMKEHHE MO OKpY>KHOCTH. [lepmon u wyactora oOparieHwus.
JIuneliHas U yriaoBasi CKOpoCcTH. LIeHTpocTpeMUTENBHOE YCKOPEHUE.

[Tepsoiii 3akoH HeroToHa. BTopoit 3akoH HetoToHa. Tpernit 3akoH HeroToHa.
[TpuHUMD CynepHO3ULINY CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuja TPEHUS CKOJIbKEHUSI, CUJia
TPEHUS MOKOS, IPYyTUe BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
nageHud. JBmkenue mianer Bokpyr Connua. IlepBas kocmuueckass CKOpPOCTb.
HesecoMocTts 1 neperpys3ku.

PaBHOBecue marepuanbHOW TOUYKU. AOCOMOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpanieHusa. MoOMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3meHenue ummyibca. UMmynbe cuibl. 3aKOH COXpaHEHUS
UMITyJibCca. PeakTHBHOE IBUKEHHUE.

Mexanudeckass paboTa W MOIMHOCTh. PaboTa CHI TSIKECTH, YHPYTOCTH,
tperusi. CBsi3b dHepruu U padboTel. [loTeHIManbHAS SHEPTHS Teja, MOAHITOrO HaJ
MMOBEPXHOCTHIO 3eMiH. [loTeHIManbHas SHeprust ¢xKatou NpykuHbl. Kunetnueckas
sHeprusi. Teopema O KMHETHYECKOM SHEPIHM. 3aKOH COXPAHEHUS] MEXaHUYECKOU

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

Halnronenre MexaHU4eCcKoro IBMKEHUS Tella OTHOCUTEIBHO Pa3HbIX TEJ
OTCUETA.

CpaBHeHME MyTel W TPACKTOPHUM JBUKEHHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

HN3mepenne CKOpOCTH U yCKOPEHUS TPAMOIMHENHOTO JBUKCHHUS.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOTO JIBUKEHMUS.

HaOnronenue nBuxeHus Teaa Mo OKPYKHOCTH.

HaOntonenne MexaHM4eCKUX SIBICHUM, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM M  YCKOPEHHOM  JBUXCHHUH
OTHOCUTENBHO KaOMHETa PU3KKH.

3aBUCUMOCTh YCKOPEHHUS TeJla OT MAacChl T€la U JCHUCTBYIONIEH HAa HErO
CUJIBI.

Habnronenue paBeHCTBA CUJT TPU B3aUMOICHCTBUM TEJ.

HN3meHeHue Beca Tenna npu yCKOPEHHOM JBHKECHHU.

[Iepenaua umityabca npu B3aUMOACUCTBUU TEI.

[TpeobpazoBanus SHEPTUHU MPU B3aUMOIECHCTBUH TEJ.

CoxpaHeHue uMIyJibca Npu HEYNPYroM B3auMOJICUCTBUU.

CoxpaHeHne UMITyJIbca P a0COTIOTHO YIIPYTOM B3aUMO/ICHCTBUH.
Habnronenne peakTUBHOTO ABUKEHUS.

CoxpaHeHne MeXaHU4eCKOM SHEPTUH MPU CBOOOTHOM MaJCHUH.
CoxpaHeHue MEXaHUYECKON SHEPTUHU MPU JBUKECHUU Teja MO ACHCTBUEM
MIPYKUHBI.

Jlabopamopnuie padbomst u onvimel.

1.

KonctpyupoBanue Tpakra [Jid pa3roHa M JaJIbHEWIIETO PaBHOMEPHOTO
JBYDKEHUS IIapUKA WM TEICKKH.

OmpeneneHue CpeaHed CKOPOCTH CKOJIBKCHHS Opycka WIIW JABHIKEHUS
IapuKa 1o HaKJIOHHOM IMJIOCKOCTH.

OnpeneneHue YCKOpPEHHUsI Tejla TPU PABHOYCKOPEHHOM JIBHOKEHUM I10
HAKJIOHHOM MJIOCKOCTH.

4. HccnenoBaHue 3aBUCHUMOCTH IMYTU OT BPEMEHHM IPU PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HauyaJIbHON CKOPOCTH.

5. IlpoBepka THIIOTE3BI: €CIW TPU PABHOYCKOPEHHOM JBHKEHUM 0€3
Ha4yajJbHOM CKOPOCTH NyTH OTHOCSITCA KaK psJA HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIIUE MTPOMEKYTKHU BPEMEHH OJUHAKOBBI.

6. HMccnemoBaHue 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXEHUS OT CHJIBI
HOPMAaJILHOT'O JaBJICHUS.

Onpenenenue ko3P duUIMeHTa TpeHUS CKOJIbKECHUS.
Onpenenenune )KECTKOCTU NPYKUHBL
13
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9. Ompenenenue padbOThl CUJIbI TPEHUS NP PAaBHOMEPHOM JIBM)KEHHM Teja
10 TOPU3OHTAIIBHON ITOBEPXHOCTH.

10. OnpeneneHue pabOThl CUJIBI  YOPYrOCTH TpU MOABEME Tpy3a C
UCIIOJIb30BaHUEM HETOJIBHKHOTO U MOJABHYKHOTO OJIOKOB.

11. I3yueHne 3aKk0Ha COXPAHEHUS YHEPTUU.

Pa3nen 9. Mexanu4yeckue KoJieOaHUS ¥ BOJIHBI.

KonebarensHoe npmkeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUI: TTepro,
4acToTa, aMILITyaa. MaTremMaTUyeCKui U IpYyKUHHBIA MasTHUKU. [IpeBpainenue
SHEPTUU MPH KOJIeOATEIHHOM IBUKEHUU.

3aryxaromme — koneOaHusa.  BwiHyxaeHHole — KojeOaHus.  Pe3oHaHc.
Mexannueckue BoiHbl. (CBOHCTBA MEXaHMYECKMX BOJH. [IpomosibHbBIE WM
nomnepeyHble  BOJHBIL. JlIMHA BOMHBI M CKOPOCTh €€ pacipOCTPaHEHMS.
MexaHn4YeCcKUE BOIHBI B TBEPAOM TEJIE, CECMUYECKHUE BOJIHBI.

3Byk. I'poMKkocTh 3Byka M BbicoTa ToHA. OTpakenue 3Byka. MHPpa3Byk u
yIIbTPa3BYK.

Jemoncmpayuu.

1. HaGmropenue koneGaHWil Ted Moj JCHCTBUEM CHIIBI TSXKECTH U CHUJIBI
YOPYTOCTH.

Ha6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.
Hab6nronenue BoIHYXIEHHBIX KOJICOaHUI U pe30HaHCa.
Pacnipoctpanenue mpo0JbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIETH).
Ha6nronenue 3aBUCHMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

o U A~ wN

AKYyCTHYECKHUM pe30HaHC.

Jlabopamopnuie pabomst u onvimel.

1. OmpeneneHue dYacTOThl M TEpUoja KoieOaHUW  MaTeMaTHYEeCKOro
MasiTHUKA.

2. OmpeneneHre 4acTOTHI ¥ EpHO/Ia KOJIeOaHHM MPY>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHO/ia KOIeOaHMIA MOABEIIICHHOTO K HUTH
rpy3a OT IJIMHbI HUTH.

4. VccmenoBaHue 3aBUCHUMOCTH MIEPUO/Ia KOJICOaHUH MPY>KHHHOTO MasiTHIKA
OT Macchl rpysa.

5. IlpoBepka HE3aBUCUMOCTU TNepuojaa KojieOaHWM rpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.

6. ONbITBI, JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  IepuoAa  KojeOaHuil
IPY>KUHHOTO MasgTHUKA OT MAcChl Ipy3a U )KECTKOCTHU MPY>KUHBI.

7. U3mepenne yckopeHusi CBOOOTHOTO TIaICHUS.

Pa3nen 10. D1eKTpOMarHuTHOE MOJI€e ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
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ONEKTPOMArHUTHOE  MOJie.  OJIEKTpOMarHuTHele  BoiHbBL.  CBOKCTBa
3JEKTpOMarHuTHoIX BOJIH. [llkama »nekTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

DJieKTpoMaruuTHas npupoaa csera. CkopocTh cBeta. BoiHOBBIE CBOMCTBA
CBETAa.

Jemoncmpayuu.

1. CBOWCTBA AIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomuvt u onvimel.

1. MBydeHue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C TOMOIIbIO MOOWIIBHOTO

TenedoHa.

Pa3znen 11. CBeTOBBIE SIBJIEHUS.

JlyueBas MOJIC/Ib CBETAa. Hctounuku CBETAa. [IpssmonuHerHoe
pacnpoctpanenue cBeta. 3atMeHusi Connna u Jlynsl. Otpaxkenue cpeta. [lnockoe
3epKaio. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenune cBeta. 3akoH mpenomyieHUs cBera. [lomHOEe BHYyTpeHHEE
OTpaXeHHe cBeTa. Vcnonab30BaHME TIOJMHOTO BHYTPEHHETO OTPaXKEHUs B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xon nyweit B guH3e. OnTuyeckas cuctema ¢oToarnmnapara,
MUKpOCKONAa M Tejeckona. [1a3 kak onTudeckas cucTema. bBIu30pykocTh H
NANbHO30PKOCTb.

Paznoxenune Oemoro cBerta B cmekrtp. Omnwitel Hbiorona. Crioxenue
CIIEKTPaJIbHBIX IIBETOB. J(Mcnepcus cBera.

Jemoncmpayuu.

[IpssMonTuHEWHOE pacIPOCTPAHEHUE CBETA.

OTtpakeHue cBera.

[Tony4yenue n300pakeHMi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJax.
[Ipenomnenue cBera.

OnTtruyeckuil CBETOBO/I.

Xox myuel B coOuparoriei InH3e.

XO0J J1y4deu B pacCEenBaroIEH JINH3E.

[Tomy4yenne n3o00pakeHUi ¢ TOMOIIBIO JIMH3.

[Tpunamun nevictBus poroanmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Mognens rnaza.

LW 0 N o Uk WD R

11. Pa3noxenne 0emoro cBeTa B CIIEKTP.

12. [TomyueHne Ge0ro cBETa IIPH CIOKECHUN CBETA Pa3HBIX I[BETOB.

Jlabopamopnuie pabomwvt u onvimeol.

1. HccnenoBanue 3aBUCMMOCTH yIJIa OTPaKEHHUS CBETOBOIO Jiyda OT yIJja
MaICHUs.
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2. MBydenue xapakTepuCTHK NU300paxXeHUs MPEeIMETa B TIIIOCKOM 3epKalie.

3. HccnepgoBanue 3aBUCUMOCTH yrila MPEJOMIIEHHS CBETOBOIO Jyda OT yIJia
MaJIeHHs Ha TPAHUIIE «BO3AYX—CTEKIIO».

4. Tlonmyuyenue u3o0paxeHui ¢ MOMOIIBIO COOMPAIOILIEH JTUH3BL.
Onpenenenue (HOKyCHOTO pacCTOSHUSA U ONTHYECKON CHITbI COOMparomiei
JIUH3BIL.

6. ONBITHI IO Pa3JI0KEHUIO OEJIOr0 CBETA B CIIEKTP.

7. OnBITHI IO BOCTIPUATHIO LIBETA MPEIMETOB MPU UX HAOIIOJCHUU uepes
I[BETOBBIC (DUIIHTPHI.

Pa3nen 12. KBanToBbBIE sIBJIEHMSI.

Omnwitel Pesepdopna u mnanerapuas mojaenb aroma. Moxens atoma bopa.
Ucnyckanue u normioiienre ceeta atoMoM. KBaHThI. JInHeyaThie CIIEKTPHI.

PanunoaktuBHOCTh. Anb(da-, 6eTa- u ramma-uziaydenus. CTpoeHHe aTOMHOTO
sapa. Hykinonnas Mopgens atomMHOro sjapa. W3orombl.  PanuoakTuBHBIC
npeBpaienus. [lepron monypacnana aTOMHBIX sJEP.

SnepHble peakiuu. 3aKOHBI COXpPAHEHHUS 3apsSI0BOTO M MAacCOBOTO YHCEIL.
DOHeprusi CBsi3M aToMHBIX sifiep. CBs3b Macchl W JHEpPruM. Peakuuwu cuHTE3a |
nenenus anep. Mcrounuku sneprun CoJiHLA U 3BE3.

SAnepnas sHepreTuka. JlelcTBUS pPaAMOAKTUBHBIX HU3IyYEHUN Ha JKHUBBIC
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexkTpsl U3TyYEHHUS U MOTJIOLIEHUS.

2. CHexTphl pa3IuyHbIX Ta30B.

3. ChexTtp Bogopo/a.

4. HabGnroneHue TpekoB B kamepe BuibcoHa.

5. PaGora cu€Tyrka HOHU3UPYIOIIUX U3ITYICHHUH.

6. Perucrpauus u3iaydeHuss NPUPOJHBIX MUHEPAJIOB U IPOIYKTOB.

Jlabopamopnuie pabomst u onvimel.

1. HaGmroneHue CIIONIHBIX M TUHEHYATHIX CIIEKTPOB U3ITyYEHUSI.

2. HccnenoBanue TPEeKOB: U3MEPEHUE DHEPTrUM YACTULBI IO TOPMO3HOMY

nytu (o gororpadusim).

3. Usmepenwne pannoakTuBHOTO (HOHA.

IHoBTOPHUTEIHbHO-0000IAKOIIMIA MOTYJIb.

[ToBTOpUTETHEHO--0000MAIONITNH MOAYJTH IPEAHA3HAYEH ISl CUCTEMATH3aIUN
U 0000meHUsT TPEAMETHOTO  COJEpKaHWS W OMbITa  JEATEIHHOCTH,
MPUOOPETEHHOTO MPU M3YYEHUH BCETO Kypca (DM3MKH, a TAKKe JUIsl IOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY JK3aMeHy Mo (u3uke Uil o0ydaroniuxcs,
BBIOPABIINX 3TOT YYEOHBIN MPEIMET.
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[Ipy n3yyeHur NAaHHOTO MOAYJS PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUIbI
JEATeNIbHOCTH, HA OCHOBE KOTOPBIX O0ECTIEUYMBAETCS JOCTHKEHHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  OoOydeHus, (opMupyercs
€CTECTBEHHOHAY4YHAasi TPaMOTHOCTb: OCBOEHHME HAYUYHBIX METOJ0B MCCIIECIOBAaHUSA
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJCHUEC YMEHUSIMHU OOBACHATH (HU3UUYECKUE
SIBJICHUS, TPUMEHSSA [OJIYYCHHBIC 3HAHUS, pElIaTh 3aJadyd, B TOM YHUCIIE
KaYECTBECHHBIC U DKCIIEPUMEHTAJIbHBIE.

[IpyHIMNIHATBHO AESATEIBHOCTHBIM XapaKTep AAHHOTO pas3felia peaau3yercs
32 Ccu€T TOro, 4YTO OOYYarIIMECs BBIMOIHSAIOT 3aJaHusl, B KOTOPBIX UM
IpeIaraeTcs:

HAa OCHOBE TIOJIyUYEHHBIX 3HAHUW pacMo3HaBaTh W HAYYHO OOBSICHATH
dbu3nYecKue sIBJICHUS B OKPYIKAOIIECH MPUPOJIC U MOBCETHEBHOMN KU3HH;

UCIIOJI30BaTh HAYYHBIE METOJIbI MCCIIe0BaHUs (DU3NUECKUX SIBIICHUM, B TOM
YHUCIIEe 1Sl POBEPKU THUIIOTE3 U MTOJYUYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHSITh Hay4YHbIC OCHOBBI HanmOoyiee BaKHBIX JIOCTKCHHH COBPEMEHHBIX
TE€XHOJIOTUM, HAIIPUMEDP, TPAKTUUECKOTO UCIIOJIb30BAHUS PA3IMYHBIX HICTOYHUKOB
SHEPIUM HAa OCHOBE 3aKOHA MPEBPAIICHHUS U COXPAHEHUs BCEX M3BECTHBIX BUJIOB
JHEPIUu.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHMUSA

N3yuyenue ¢pu3MKM HAa ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUsl HAIPaBIEHO

Ha JOCTH)KCHHUE TUIHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX

pe3yabTaToB.

B pesynbraTe usydyenus Gu3MKA Ha yPOBHE OCHOBHOI'O OOIIIEr0 00pa3oBaHUs

y obOyuaromierocs 0yayT copMHUpOBaHbI CIECAYIONINE JTUYHOCTHBIC PE3yJIbTaThl B

YaCTH:

e 1) MATPHOTHYECKOTO BOCTIMTAHUSA:

e — MPOSBIICHUE HHTEPECA K HCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUHCKOMN
du3nYIeCcKoil HAyKH;

e — IICHHOCTHOE OTHOIIEHHUE K JOCTHKCHHUSIM POCCUNUCKUX YIEHBIX--(PU3NKOB;

e 2) rpaskIaHCKOI0 M TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

e — TOTOBHOCThH K aKTUBHOMY YYaCTHIO B OOCYXJICHHU OOIIECTBEHHO 3HAYMMBIX
M OTHYECKHUX TMpOOJIeM, CBSI3aHHBIX C TPAKTHYCCKUM TPUMEHEHUEM
JTOCTKEHUN (HU3UKH;

e — OCO3HAaHHE BAXKHOCTU MOPATBHO--3TUYECKHX MPHUHIUIIOB B JEATEIHHOCTU
YUYEHOT0;

e 3)3CTETHYECKOT0 BOCTIMTAHMSA:

e — BOCIPHUATHE ICTETUUYECKUX KadecTB (PU3MUECKOW HayKu: €€ TapMOHMYHOIO
MIOCTPOEHMSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) EHHOCTH HAYYHOI'0 MO3HAHMSI:

e — OCO3HAaHME IIEHHOCTH (PHU3MYECKON HAyKH KaK MOIIHOTO HMHCTPYMEHTa
ITIO3HAHUS MHPA, OCHOBBI PA3BUTHA TEXHOJIOTHUM, BAXKHEUIIEH COCTABJISAIOLICH
KYJbTYpBI;

e — pa3BUTHE HAY4YHOU IIOOO3HATEIHLHOCTH, WHTEpPEca K HCCIEIOBATEIHCKON
NEeSATENbHOCTH;

e 5) ¢opMupoBaHuUsT  KYJbBTYPbl 3A0POBbSI W  3MOLMOHAJIBHOIO
0J1aronmosTyqyus:

e — OCO3HAaHHWE IIeHHOCTH O0e30MmacHoro o0pa3a >KW3HH B COBPEMEHHOM

TEXHOJIOTHYECKOM MUpPE, BaXKHOCTH TMpaBuil OE30MacCHOr0 TOBEACHUS Ha
TPaHCIOpPTE, HAa JAOPOrax, C 3JIEKTPUUYECKHUM M TEIUIOBBIM OOOpPYyJOBaHUEM B
JIOMAITHUX YCIIOBUSAX;

e — cpopMHUPOBAHHOCTh HaBBIKA pedIeKCHMU, TpPHU3HAHUE CBOETO IMpaBa Ha
OMMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eIOBeKa;

e 6) TPyI0OBOro BOCIIUTAHMS:

e — QAKTHBHOC Y4YaCTHC B PCIICHHM IIPAKTHYCCKHX 3aiaad (B paMKax CCMBbH,
o0pa3oBaTeIbHON  OpraHu3aliy, Tropoja, Kpasi) TEXHOJIOTMYECKOW U
18
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COIMAILHOW HANpaBIEHHOCTH, TPEOYIOMUX B TOM YHCIE M (DU3HYCCKUX
3HAHUM,

e — HHTEPEC K MPAKTUIECKOMY H3yUCHHIO IPOGECCHA, CBI3aHHBIX C (DU3HUKOI;

e 7)3KOJIOTHYECKOI0 BOCIIUTAHUS:

e — OpHECHTAIUSA HA MPUMEHEHHEC (DU3MYCCKMX 3HAHUN JUIS pEIIeHHs 3a1ad B
00JIacTH OKpY’Karoleid Cpeipl, IUIAHUPOBAHMS ITOCTYIIKOB M OICHKH HX
BO3MOKHBIX IOCJIEICTBHM IS OKPYKAIOIICH CPEIbL;

e — OCO3HaHME TITO00AJIBHOIO XapakTepa SKOJIOIMUECKHUX IpoOJieM M IyTed uxX
peleHus;

e 8) ajanTanmuM K M3MEHSIOIIUMCH YCJIOBHAM COLNHAJIBHOM M NPHPOIHOM
cpeabl:

e — TOTPEOHOCTh BO B3aWMOJCHCTBMU TMpPHU BBINOJHEHUU HCCIEIOBAaHUN U
OPOEKTOB (U3UUECKOW HANpPaBIEHHOCTH, OTKPBITOCTH OMNBITY WU 3HAHUAM
APYTHX,

e — TIOBBIIIEHWE YPOBHS CBOEM KOMIIETEHTHOCTHM YE€pe3 MPaKTHYECKYIO
NEeATENbHOCTD;

e — MOTPeOHOCTH B ((OPMUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIIE (OPMYIUPOBATH
U7, TIOHATHS, TUTIOTE3bI O QU3UIECKUX OOBEKTAX U SBIICHUSIX;

e — OCO3HaHME Ne(PUITUTOB COOCTBEHHBIX 3HAHMKN U KOMIIETEHTHOCTEH B 00JacTH
busuKy;

e — IUTAHUPOBAHUE CBOErO0 pa3BUTUS B NPHUOOPETEHUH HOBBIX (HUINUECKHUX
3HAHUM;

e — CTPCMJICHUC aHAJIM3UPOBATDH U BBIABJIATH B3aUMOCBA3U IIPUPOLI, 06HICCTBa n
3KOHOMMKH, B TOM YHUCJIC C UCIIOJIB30BAHUEM (1)H3HLICCKHX 3H3HHI>1;

e — OILCHKAa CBOMX JCHUCTBUM C YUYETOM BIIMSIHUS Ha OKPYXAKIIYI0 Cpexdy,
BO3MOYKHBIX TJI0OAJIBHBIX MMOCIIEICTBHIMA.

METAIIPEJIMETHBIE PE3YJIBTATDHI

B pesynbTaTe OcCBOEHMsS TpOTpaMMbl O (U3MKE HA YPOBHE OCHOBHOTO
oOmrero oOpa3oBanus y oOydaromierocsi OyayT chopMUpOBaHBI MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOUYAIOIINE [TO3HABATEIbHBIE YHUBEPCAJIbHbIE YUEeOHbIE JEHCTBHUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIE  Yy4eOHBIC  JCHCTBUS,  PETYJATHBHBIE
YHUBEpCAJIbHbIE YUEOHBIE JIEUCTBUSI.

ITo3HaBaTe/IbHBIC YHHBEpPCAJIbHbIE Y4eOHbIe AeiiCTBUSA

Ba3oBble JJoruuyecKkue JelcTBUA:
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e BBISIBISATH W XapaKTEpPU30BaTh CYIIECTBEHHbIE MPU3HAKU OOBEKTOB
(stBIIEHUM);

e YCTaHaBJIMBATH CYIICCTBEHHBIN MPU3HAK KiIacCU(DUKAIUU, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

e BBISIBJISTH 3aKOHOMEPHOCTU M IIPOTUBOPEUHS B pacCMaTpPUBAEMbIX (haKTax,
JAHHBIX ¥ HAOJIIOJEHUSAX, OTHOCSIIUXCS K PU3MUECKUM SIBICHUSIM;

e BBISIBJISTH NMPUYUHHO--CJIICACTBEHHBIC CBSI3M MPHU U3YYEHUU (PUBMUECKUX
SIBJICHUW U MPOIECCOB, JIeNIaTh BBIBOJIBI C MUCIIOIb30BAaHUEM JI€TYKTUBHBIX
¥ WHJAYKTUBHBIX YMO3AaKJIIOUCHHH, BBIJIBUTATh TUIIOTE3bl O B3aUMOCBS3SX
(bU3UYECKUX BEIUYNH;

e CaMOCTOSITENIbHO BBIOMpaTh CMOCOO pelieHus ydeOHoW (du3nueckoit
3alayu (CpaBHEHUE HECKOJIbKMX BapUAHTOB pEIICHMs, BbIOOp Hauboliee
MNOJIXOJISIIEro ¢ Y4ETOM CaMOCTOSTENbHO BBIIEIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarebcKue AeiCTBUS:

e HCIOJIb30BaTh BOMIPOCHI KaK UCCIIEIOBATEIBCKUI MHCTPYMEHT MMO3HAHMS,;

e TMPOBOJUTH MO CAMOCTOSITENILHO COCTABIEHHOMY TUJIaHY OIIBIT, HECIOXKHBIH
bu3nUecKuii SKCIEPUMEHT, HEOOJbIIOe HCCIAEAOBaHHE (PU3UUECKOTO
SIBJICHUS;

e OICHMBATh Ha MPUMEHUMOCTh M  JOCTOBEPHOCTh HMH(POPMAIIUIO,
NOJIYYEHHYIO B XOJ€ UCCIENOBAHUS WIIA SKCIIEPUMEHTA;

e CaMOCTOSITENIbHO (POPMYITUPOBATH OOOOIIEHUS U BBIBOJABI IO PE3YJIbTATAM
IPOBEIEHHOTO HAOJIIOICHUSI, OTBITA, UCCIICAOBAHMS;

e TMPOTHO3WPOBATh BO3MOXXHOE JalbHEWIIee pa3BuTHEe  (HUIUUIECKUX
IIPOIIECCOB, a TAKXKE BBIBUTATH MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

e TMPUMEHSATH PA3IMYHBIE METOJbl, UHCTPYMEHTHI U 3alIPOCHI MPHU MOUCKE U
orOope WH(pOpPMAlUA WM JAHHBIX C Y4ETOM MPEIJIOKEHHOW y4eOHOMH
bu3nveckoi 3a1a4m;

e AHATM3UPOBATh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATH WH(OpPMAIUIO
Pa3TUYHBIX BUIOB U (OPM TPEACTABICHNUS,

e CaMOCTOSITEILHO BBIOMpPATh ONTHUMAIBHYIO (HOpPMY TpEACTABICHHS
uHbOpMAIIMK W WUTIOCTPUPOBATH pEIIacMble 3aJaddl  HECIOKHBIMU
CXeMaMu, TuarpaMmmamMu, HHOU rpauKoi M MX KOMOWHAITUSIMU.

KoMMyHHKaTHBHBIC YHUBEpPCaJIbHbIe Y4eOHbIe 1eiiCTBUS:

e B Xo0A€ OO0CyXJAeHUsi y4eOHOro Marepuala, pe3yJbTaTOB Ja0OpPaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI U
BBICKA3bIBaTh WJIEW, HAIICJICHHbIE Ha pEIICHHE 3aJlaud U MOJJepKaHue
0J1aroXKeaaTeIbHOCTH OOIICHMS,;
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e CONOCTaBIIAATb CBOM CYXJEHUA C CYXIEHUSMHU JPYTUX YYACTHUKOB
auanora, OOHapyKMBaTh Pa3IM4Ue U CXOJCTBO NO3ULIUNL;

e BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;

e MyOJUYHO MPEJCTABIATH PE3YJbTAThl BBIITIOJHEHHOTO (PU3NYECKOTO OIbITa
(9KCIEpUMEHTA, UCCIEAOBAHMS, TPOEKTA);

e IMOHMMATh W  HCHOJNB30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
UHAUBUAYAJbHON paboOThl MpU PEHIEHUH KOHKPETHOM (PuU3NYecKon
poOJIEMBI;

e TMPUHUMATH IEJIU COBMECTHOM JEATEIBHOCTHU, OPraHU30BBIBATH JIEUCTBUS
no e€ JOCTHKEHUIO: paclpeAesaThb poJiM, OOCYyXIaTh MPOLECCHl U
pe3yabTaThl COBMECTHOM padOThl, 0000111aTh MHEHUS HECKOIBKHX JIIOJICH;

e BBINOJIHATH CBOIO YaCTh PabOThI, JOCTUrask KAU€CTBEHHOI'O pe3yJibTara Io
CBOEMY HAIpaBJICHUIO U KOOPAMHHUPYS CBOM JEUCTBHS C JPYyrUMHU
YJIeHaMH KOMaH/Ibl;

e OIICHMBATh KAYeCTBO CBOETO BKJaJa B OOLIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSATEILHO C(POPMYITMPOBAHHBIM YUYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHBbIC YHUBepCcaJbHbIe YUeOHbIE 1efiCTBUA

Camoopranmsanmus:

e BBISBJISTH NMPOOJIEMBI B KU3HEHHBIX M YYEOHBIX CUTYyalUAX, TPEOYIOIIUX
JUTSE petieHust GU3NYeCcKuX 3HaHUM;

e OpPHUEHTHUPOBATHCA B PA3JIMYHBIX TOIAXO0JAX TMPUHATUS  PEIICHUM
(MHIUMBHUyalbHOE, TPUHATHE DPEIICHHWs B TPYIIE, MPUHATHE PElIeHUN
rpynmnomn);

e CaMOCTOSITENIbHO COCTABJISITh AJITOPUTM PElIeHHs (HU3NUECKON 3aauu UK
IUTaHA HCCIEJOBAHUS C YYETOM HUMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBATH Mpe/jIaracMble BApUAHThI PEIICHU;

e JeNaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLMOHAJILHBIN HHTE/JIEKT:

e J1aBaTh aJICKBAaTHYIO OLICHKY CUTYallMU U NpeaiaraTh IiaH €€ N3MEHEHNS,

e OOBSICHATH TPUYMHBI JOCTHKCHHS  (HEJOCTIIKEHHUS) PE3yIbTaTOB
JeSTEIHPHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

e BHOCHUTH KOPPEKTUBBI B JEATEIbHOCTH (B TOM YHCII€ B XOJI BBIMOJIHEHUS
¢u3nUecKoro WMCCIENOBaHWS WJIM TIPOEKTa) HA OCHOBE HOBBIX
00CTOSITENNBCTB, W3MCHHBIIMXCS CHUTYaIllMi, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

e OIICHUBATH COOTBETCTBUE PE3YJIbTaTa LEIU U YCIOBUSIM;
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e CTaBUThb ce0s1 HA MECTO JPYroro 4ejl0BEKa B XOJ€ CIOpa WIH JUCKYCCHU
Ha Hay4YHYIO TEMY, TIOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIroro;

e IMPHU3HABATHh CBOE MPaBO Ha OMIMOKY NpHU perieHUH (HU3NUECKUX 3a]a4 WIH
B YTBEPKICHUAX HA HAYYHBIE TEMBI M TAKOE KE MIPaBO APYTroro.

NPEJMETHBIE PE3YJIBTATBI

K xoHiy o0yuenust B 7 kjiacce nmpeaMeTHbIE pe3yIbTaThl HA 0a30BOM ypOBHE
JIOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTH y OOYUAIOIIUXCS YMEHUI:

e HCMOJIb30BaTh TMOHATHUS: (U3WYECKME W  XUMUYECKHE  SIBJICHMUS,
HAOII0JIeHUEe, SKCIEPUMEHT, MOJENb, TUIOTE3a, CIMHUILI (PU3MUECKUX
BEJIMYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSHHS BellecTBa (TBEPIOE,
KHUJKOe, Ta3000pa3HOE), MEXaHWYeCKoe JIBI)KCHHE (PpaBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSAMOJUHENHOE), TPACKTOpUs, PaBHOIAEHCTBYIOIIAs
cuna, gaedopmanus  (ympyras, TUTACTHYECKAs ), HEBECOMOCTh,
COOOIIAOIIHNECS COCY/IBL;

e paznmmuarh sABIEHUS (IUPQy3us, TEIIOBOE JBUKEHHUE YaCTUIl BEIIECTBA,
paBHOMEpHOE  JBIDKCHHE, HEPaBHOMEPHOE  JIBH)KCHUE,  HWHEPIA,
B3aMMOJICHCTBHUE TEJ, paBHOBECHE TBEPABIX TENl C 3aKPEIJIEHHOW OCKIO
BpallleHMs], Tepeada JAaBlIeHUs TBEPABIMU TellaMH, S>KUIKOCTIMU U
razamMu, arMocdepHoe JaBleHUe, IUIaBaHWE TeJ, MPEeBpallEHUs
MEXaHUYECKOW PHEPruu) MO OMUCAHUIO MX XapaKTePHBIX CBOWCTB W HA
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIKX JaHHOE (U3NUECKOE SBICHUE;

e pacmo3HaBaTh TNPOSBICHHE U3YYCHHBIX (PU3MYECKHX SBICHUN B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SBICHUS B TMPHUPO/IE:
IpPUMEPHI JIBIKCHUS C PA3IUYHBIMU CKOPOCTSMH B JKMBOM M HEKHUBOU
NpUpoJe, ACUCTBHE CWJIBI TPEHUS B TPHUPOJAEC U TEXHHUKE, BIUSHUE
aTMOC(EpHOTO NIaBIICHUS Ha KMBOW OpPraHW3M, IJIaBaHUE pPbIO, phIUuaru B
TEJIE YeJIOBEKa, MPHU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33a/1a4y B yueOHYIO,
BBIJICIISATH CYIIECTBEHHbIC CBOMCTBA (TPU3HAKHN) (PU3NYECKUX SBICHUN;

e ONHUCHIBATh U3YYCHHBIC CBOWCTBA TeN W (DU3UUECKHUE SBICHUS, UCIIOJIB3Y S
dusznueckne BeaMUMHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJa YIPYTOCTH, CHJIa TSKECTH, BEC
Tela, cujla TPEeHHs, MAaBieHHe (TBEPAOro Tejla, KUJIKOCTH, Trasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHWYeCKas padoTa, MOITHOCTbh, TJIEYO CHIIBI,
MOMEHT CHJIbI, KO3(PQUIMEHT TOJIE3HOr0 JCHCTBUS MEXaHU3MOB,
KMHETUYECKasi W TOTEHIMAIbHAS JHEPTusi), MpU OMUCAHWU MPABUIIBHO
TPaKkTOBaTh  (PUBMYECKUA  CMBICT  HMCIHOJIB3YEMBIX  BEJIMYMH, HX
0003HaYeHUsI M E€JUHULIBI (PU3MUYECKUX BEIMYMH, HAXOJIUTh (POPMYJIbI,
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CBSI3BIBAIONINE JAHHYIO (DM3MUECKYIO BEIWYUHY C JPYTUMHU BEIHMUYMHAMU,
CTPOUTH TpaWKu N3YICHHBIX 3aBUCHMOCTEH (PU3NUECKUX BEITUYHH,

e XapaKTepHU30BaTh CBOMCTBA Te€Jd, (PU3UYECKUE SBICHUS M MPOLECCHI,
UCIIONIB3YSl TIPaBUJIa CJIOXKEHHUS CUJl (BIOJb OJHOM MpsiMoil), 3akoH ['yka,
3akoH Ilackans, 3akoH ApXxuMesa, IpaBUJIO paBHOBECHUS pblyara (0y0ka),
«30J7I0TO€ TPABHIIO» MEXAaHWKH, 3aKOH COXpaHEHUS MEXaHHYeCKOH
SHEPruM, NpHU HSTOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKoHa H
3aMUChIBATh €T0 MaTEMATHUECKOE BBIPAKCHHE;

o OOBSCHATH (PU3MUECKUE SIBICHHUS, TPOIIECCH U CBOWCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHTYyallMid MPaKTHKO-OPHUEHTUPOBAHHOTO XapakTepa:
BBISBJISATH MPUIMHHO--CJICJACTBCHHBIC CBSI3H, CTPOUTH OOBSICHEHUE M3 1-2
JIOTHYECKUX IIaroB C OMOpOW Ha 1—2 M3yYeHHBIX CBOWCTBA (PU3MYCCKUX
SABIICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

e pemaTh pacy€THBIE 3amaud B |—2 JCWCTBHS, WCIONB3YsS 3aKOHBI H
dbopMybl, CBsi3bIBaOIINE (U3MUYECKHE BEIMYMHBI: HAa OCHOBE aHalu3a
yCIJIOBHUS 3a/layyl 3aMMChIBATh KPAaTKOE YCIOBUE, MOJCTABIATh PU3NUECKHE
BEJIMYHUHBI B (DOPMYJIBI U TPOBOJUTH PACUYEThI, HAXOJHWTH CIPABOYHBIC
JaHHBIE, HEOOXOUMBIE Ui pEUICHUs 3a/lay, OIICHUBATh PEAIUCTUYHOCTD
MOJTy4eHHON (DU3UYECKON BEIMUMHBI;

e pacmo3HaBaTh MpPOOJEMbI, KOTOpPhIE MOXHO PEIIUTh TMPU T[OMOIIH
(Gu3MYECKUX METOAOB, B OMIMCAHUH UCCIIEIOBAHUS BBIIEISATH IPOBEPIEMOE
OpennoyoxeHue  (TUIOTe3y),  pazauyaTb U HUHTEPIPETHPOBATH
MOJTyYeHHBIH pe3yJbTaT, HAaXOIWUTh OIIMOKM B XOJE OIbITa, JeiaTh
BBIBOJIBI TI0 €T0 pe3yJIbTaTaMm;

e TMPOBOJUTH OMBITHI 1O HAOMIONEHUIO (U3UYECKUX SBICHUNW WU
bu3uIecKux CBOMCTB TeN: bopMyIMpOBATH IPOBEPSAEMBIC
MIPEINONIOKEHUS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO0 000pYAOBaHMS,
3aMKChIBATh X0 ONBITA U (DOPMYITUPOBATH BHIBO/IHI,

e BBHINIOJIHATH TPSAMBIE HU3MEPECHHS] PACCTOSHUS, BPEMEHH, MAacChl Tela,
o0béMa, CHJIBI W TEMIEpaTypbl C MCIOJb30BAHHUEM aHAJOTOBBIX H
upoBBIX TPHOOPOB, 3aAMUCHIBATH IMOKa3aHUS MPUOOPOB C yUETOM
3a/1aHHOM aOCOJIFOTHOW MOTPEIIHOCTH U3MEPEHMUIA;

e TIPOBOJUTH MCCIETOBAHUE 3aBUCUMOCTH OJHOM (DU3MUECKOIl BETMUNHBI OT
JIPYrol C WCTHOJIb30BAHWEM TMPSMBIX HM3MEpPEHUN (3aBUCHUMOCTU ITyTH
PaBHOMEPHO JBIDKYIIETOCS Tela OT BPEMEHW JBIDKCHHS Teia, CHUJIBI
TPEHUS CKOJILKEHUS OT Beca Tela, KauecTBa 00pabOTKH MOBEPXHOCTEH T
Y HE3aBUCUMOCTH CHJIBI TPEHUS OT TIOMIANA COMMPUKOCHOBEHUS TEJ, CHIIBI
YOPYTOCTH OT YJIMHCHUS TPY>KUHBI, BHITAIKUBAIONMICH CHUIIBI OT 00BhEMa
MOTPYKEHHON YaCcTH TeJia M OT TUIOTHOCTH KHJIKOCTH, €€ HE3aBUCUMOCTH
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OT IUIOTHOCTH Te€Ja, OT TIyOUHBI, HA KOTOPYIO MOTPY>KEHO TENO, YCIOBHUU
TUTAaBaHUA TeJl, YCJIOBHUW paBHOBECHs pblyara W OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  Yy4yeOHOrO HCCJIEJOBAaHMS, CcoOOUpaThb YCTAHOBKY U
BBITIOJIHATh U3MEPEHHsI, CIENys MPEATOKEHHOMY IUIaHy, (HUKCHpPOBATh
pe3ynbTaThl TMONYYCHHONW 3aBHCHUMOCTH (DM3MUECKUX BEIUYMH B BUJC
NPeUIOKEHHBIX Ta0MUIl U TpaduKOB, JAENaTh BBIBOABI MO pe3yibTaTaM
MCCIICIOBAHUS;

e TIPOBOJIUTH KOCBEHHBIC H3MEPEHUs (UIMUECKUX BEIUYHH (TUIOTHOCTH
BEIIECTBA KUAKOCTH M TBEPAOTO TeNa, CUIa TPEHHUS CKOJBKCHHS,
JaBJICHWE  BO3MyXa, BBITAIKUBAIONIAsl  CWJIA, JICHCTByIOmass  Ha
NOTpy)XEHHOE B JKHIKOCTh TENO, KOX(P(HUIIMEHT MONe3HOTO eHUCTBUS
NPOCTBIX MEXaHW3MOB), CIeAys NPEIJIOKCHHOW WHCTPYKIUU: TIpU
BBIMIOJITHEHUN HW3MEPEHHH CcOoOHMpaTh SKCICPUMEHTAIBLHYIO YCTAaHOBKY U
BBIYHCIISATH 3HAUCHUE UCKOMOM BEJTUYMHBL;

e COOJIOMATh MpaBWJIa TEXHUKU OE30MMACHOCTH TP paboTe ¢ 1abOpPaTOpHBIM
o0opyI0BaHUEM;

e VYKa3bIBaTh IMPHUHIIUIBI JCHCTBHS MPHUOOPOB M TEXHUYECKUX YCTPOHCTB:
BEChl, TEPMOMETp, IUHAMOMETp, COOOMIAOIINECS COCYIbI, OapoMeTp,
phIyar, MOJBUKHBIM U HETIOABUKHBIN OJIOK, HAKJIOHHAS TIOCKOCTH;

e XapaKTepU30BaTh NPHUHIUMBI JEHCTBUS M3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha MX omnucaHus (B TOM 4YHUCIE:
NOJIIUITHUKHA, YCTPOMCTBO BOJOMPOBOJA, THAPABIWYECKUNA TIpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOM HACOC, APEOMETP), UCIIONIb3Ysl 3HAHUS
0 CBOHMCTBaX (PM3MYECKUX SBICHUU M HEOOXOIUMBIC (PU3UYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

e TMPHUBOAUTH MNPUMEPHl  (HAXOIUTh  HMHPOpPMAIMIO O  MPUMEPAX)
PAKTUYECKOTO HCIIONb30BAaHUSI (PU3NYECKUX 3HAHUNA B MOBCEIHEBHOM
KU3HU JJIs1 oOecrieueHrs 0€30MacHOCTH TpU OOpaIieHuu ¢ IpudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXpPAaHEHHUS 3JI0pPOBbS U COOIOACHUS
HOPM 3KOJIOTHYECKOT0 MOBEICHUS B OKPY Kalollel cpejie;

e OCYIIECTBISATH OTOOP WCTOYHMKOB wuHpopManuu B VHTEepHEeTE B
COOTBETCTBHH C 33JJaHHBIM MTOMCKOBBIM 3aIpOCOM, Ha OCHOBE MMEIOLIUXCS
3HAHUM © TyTEM CpPaBHEHHSI PA3IMYHBIX HCTOYHUKOB BBIJEISATH
UH(POPMAIINIO, KOTOpas SBISICTCS MPOTHBOPEYMBOM WM MOXKET OBITH
HEJI0CTOBEPHOM;

e WCIIOJIb30BATh MPU BHITIOJHEHWN YUEOHBIX 3aJ]aHUN HAYYHO--TIOMYJISIPHYIO
auTepatypy  (pU3MYEcKOro  cojiep’KaHWs, CIPaBOYHBIE  MaTEpPHAIHI,
pecypchl cetn IHTEpHET, BIajgeTh MpuéMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeobpazoBaHusi HHPOPMAIIMHU U3 OJHONM 3HAKOBON CHUCTEMBI B IPYTYIO;
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e CO37aBaTh COOCTBEHHBIE KPATKME MHUCHbMEHHBIE M YCTHBIE COOOILIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMaIKU (U3UUECKOTO COACPKAHUSA, B TOM
yyciie MyOJIUMYHO JeJaTh KpaTKUe COOOLIEHUS O pe3yjbTaTax MpPOEKTOB
WIM Yy4eOHBIX MCCIIEJOBAaHUM, MpPU OBTOM TIPaAMOTHO HCIOJb30BAThH
U3yYCHHbI TOHATHMHBIA anmapar Kypca (QU3MKH, CONPOBOXKIAThH
BBICTYILJICHUE NIPE3CHTALUEN;

e IMpPU BBINOJHEHUU YUYEOHBIX MPOEKTOB M MCCIEIOBAHUN pacHpenesTh
00s3aHHOCTH B TpyHIe B COOTBETCTBUM C IOCTABJICHHBIMU 3aJadamH,
CIEAUTh 3a BBINOJHEHUEM IIJJaHA JCUCTBUW, aJEKBaTHO OLEHUBATH
COOCTBEHHBIM  BKJAJ B  JEATEIbHOCTh  TPYIbI,  BBICTPAUBATH
KOMMYHHKAaTHBHOE B3aUMOJECHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIUX.

K xoniy oOyuenusi B 8 kijiacce npeaMeTHble pe3ybTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Yy OOYUAIOIIUXCS YMEHUM:

e HCHOJI30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKECHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BELIECTBA, KPUCTAINIMYECKUE U
amop(HbBIE TeJa, HACBHIEHHBI M HEHACBIEHHBIM Tap, BIAXHOCTh
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS SHEpPrus, TEIJIOBOM JBHUraTelb,
AJIEMEHTAPHBIN JIEKTPUUYECKHUN 3apsll, MIEKTPUUECKOE I10JIE, TPOBOIHUKU
U TUDJIEKTPUKH, TOCTOSIHHBIN AIEKTPUYECKUIN TOK, MArHUTHOE I10JIE;

e pa3nuyarh SABJICHUA (TEIUIOBOE pACUIMPEHHME U C)KaTHe, TEeIulolepenaya,
TEIUIOBOE PABHOBECHE, CMAYMBAHME, KalWJUIIPHBIEC SBJICHMS, HCIIAPEHUE,
KOHJIEHCAIUsl, IIJIaBJICHUE, KpUCTAIM3anus (OTBEpAEBaHUE), KUIICHHE,
TeIIonepeaayda (TENmIOnpPOBOAHOCTS, KOHBEKIUS, U3IIyYEHNUE),
ANEKTPU3aLUs TEJ, B3aUMOJEHCTBHE 3apsAJIOB, NEUCTBUS JJIEKTPUUYECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aWMOJCHCTBUE MAarHUTOB, JECHCTBUE
MarHUTHOI'O I0JI HA IPOBOJHUK C TOKOM, IEKTPOMAarHUTHas: MHIYKIIHS)
[0 ONHCAaHHID HUX XAPAaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
J€MOHCTPUPYIOLIUX TaHHOE (PU3MUECKOE SIBICHUE;

e pacrmo3HaBaTh IMpPOSBIECHUE HW3YYEHHBIX (U3UYECKUX SBICHUH B
OKpYy’KalollleM MHupe, B TOM 4ucie (U3HUECKUe SIBJICHUS B MPUPOJIE:
IIOBEPXHOCTHOE HATKEHWE U KAaNWUIAPHBIE SBICHUA B IPUPOLIE,
KpUCTaJIbl B mpupozae, uinydyeHne ConHua, 3aMep3aHue BOJIOEMOB,
Mopckue 0pu3bl, 00pa3oBaHHE pPOCHI, TYMaHa, HHEs], CHETa, JIEKTPHUECKUE
ABJICHUS B aTMoc(depe, 3JEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nojie 3emMiH, Jpei( MOJIIOCOB, POJIb MAarHUTHOIO MOJS JJI JKU3HU Ha
3emiie, NOJSPHOE CUSTHUE, IIPU 3TOM NEPEBOJNUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIJCNSTh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3HUECKUX
SIBJICHU;
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e OIKMCHIBATH U3YUYEHHBIC CBOMCTBA TEN U (PU3UUYECKUE SBJICHUS, UCIOIb3YS
dbu3nYeckre BEIUYUHBI (TeMIlepaTypa, BHYTPEHHSIS YHEPTUsl, KOTUYECTBO
TEIUIOTHI, YJENbHAas TEIUIOEMKOCTh BEIIECTBA, YyJAENbHAsA TEIUIOTa
IUTABJICHUS, YJIeJbHAs TEeIJIoTa NapooOpa3oBaHMsl, yJeJdbHas TEIIoTa
CrOopaHusi TOIUIMBA, KOA(DQPUIUEHT TOJE3HOTO JEWUCTBUS TEIIOBOM
MAaIlIMHbI, OTHOCUTEJIbHAS BIAXKHOCTh BO3/YyXa, JJIEKTPUUECKUUN 3apsif,
CUJia TOKA, DJIEKTPUUYECKOE HAIPSKEHUE, COMPOTUBJICHUE MPOBOJIHUKA,
yAEJIbHOE  CONpPOTUBJIEHUE  BElIEeCTBa, paboTa U MOIIHOCTh
AJEKTPUYECKOTO  TOKa), TPU  ONUCAHWUU TMPABUIBHO  TPAKTOBATh
(bU3UYECKUI CMBICT HMCTOJb3YEMbIX BEJIWYWH, OO03HAUYCHUS W EIUHUIIBI
bU3UYECKUX BEIMYMH, HAXOAUTh (POPMYJIbI, CBSI3bIBAIOIIUE JTAHHYIO
(bU3UYECKYI0 BEJIMYMHY C JPYTMMH BEIIMYMHAMH, CTPOUTH TI'paduKu
W3YUYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYMH;

e XapakTepu3OBaTh CBOWCTBA TeJ, (U3NYECKUE SBICHUS U TPOIIECCHI,
UCIIOJIb3ysl OCHOBHBIE TMOJIOXKEHUSI MOJEKYJISIPHO--KUHETUYECKONW TEOpUHU
CTPOCHHS BEIECTBA, MPUHIIMI CYNEPHO3UIMH TOoJIeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMs 3apsaa, 3akoH Oma I ydacTKa LeNH, 3aKOH
Jlxoyns—JleHna, 3aKkOH COXpaHEHHs DJHEPruM, IpU OSTOM JaBaTh
CJIOBECHYIO (DOPMYJUPOBKY 3aKOHa M 3alKCBIBATH €r0 MaTEeMaTHYECKOEe
BBIPAKECHHE;

e O0OBICHATH (hM3MUECKHE TPOLECCHl W CBOWCTBA TEl, B TOM 4YHCIE U B
KOHTEKCTE CUTyallul MPAKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA: BBIABISATH
IPUYHUHHO-CIICJICTBEHHBIE CBS3U, CTPOUTH O0BsICHEHUE U3 1—2 TOTMYeCKHUX
IaroB ¢ Omopol Ha 1-2 HM3yYEeHHBIX CBOMCTBAa (U3UYCCKHUX SIBICHHM,
(bU3MUECKNX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

e pewmarh pacu€THbIC 3aJauyd B 2—-3 JEWCTBUS, HCIOJIb3yS 3aKOHBI H
dbopMybl, CBsI3bIBAIOIINE (DU3MYECKUE BEIMYMHBI: Ha OCHOBE aHaIM3a
YCJIOBHUS 3aJaud 3allUChIBATh KPATKOE YCIOBHUE, BBISABIATH HEIOCTATOK
JAHHBIX JUIS  pEIIeHWs] 3aJadd, BBIOMpATh 3aKOHBI M (OPMYJIBI,
HeoOXonuMble st €€ pelieHus, MPOBOAWTH pacdyéThl W CPABHUBATH
MOJTy9eHHOE 3HaueHne (PU3NIECKON BEIIMUUHBI C N3BECTHBIMU JTaHHBIMU;

e pacmno3HaBaThb NPOOJEMbI, KOTOPbIE MOXHO PEUIUTh MpPHU OMOIIH
(¢u3HUeCKNX METO/OB, HWCIIONB3YS OMHCAHWE WCCIICIOBAHUS, BBIICIATH
IIPOBEPSAEMOE  MPEANOJIOKECHUE, OLECHUBATh IPABUIBHOCTH IOPSAIKA
IIPOBEJICHUS UCCIEA0BAHMNS, JEJIaTh BIBOBI;

e TMPOBOJUTH OMBITHI 1O HAOMIONCHUIO (U3UYECKUX SIBICHUM WU
(bU3UYEeCKUX CBOMCTB TeN (KaNWJUIAPHbIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3J/lyXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusl MpU H3IYYEHUHU OT I[BETa H3Mydarouied (MOrJIouaroleil)
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MOBEPXHOCTH, CKOPOCTh MCTApPEHUS BOJBI OT TEMIIEPATYpPhl KUJKOCTH U
wiomanad e€ TOBEPXHOCTH, OJCKTpU3alus Tel W B3aUMOJCHCTBUE
AIIEKTPUYECKUX 3aps0oB, B3aUMOJCHCTBHE TOCTOSIHHBIX MarHHUTOB,
BU3yQJIM3alllsl MAarHUTHBIX IO TOCTOSHHBIX MAarHUTOB, JEHUCTBUS
MarHUTHOTO TIOJII Ha TMPOBOJHUK C TOKOM, CBOMCTBAa 3JE€KTPOMAarHuTa,
CBOICTBA D3JEKTPOJBHUraTeisi MOCTOSHHOTO TOKa): (OpMYIUpPOBATH
IpOBEPSIEMBIE MPEANOIIOKEHUs, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOTO
000pyIOBaHUS, OMUCHIBATH X0/ OIBITa U ()OPMYIINPOBATH BHIBOJIBI;

e BBIMOJHATH MPSAMBIE  W3MEPEHHUS  TEeMIEpaTypbl, OTHOCHTEIHHOU
BIOKHOCTH BO3/yXa, CHJIBl TOKa, HANpPSDKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX TPUOOPOB W JATYMKOB (PHM3UYECKHX BEIMYMH, CPAaBHUBATH
pe3yIbTaThl U3MEPEHHH ¢ yUETOM 3a/IaHHON a0COTIOTHOW MOTPEITHOCTH;

e TIPOBOJHUTH UCCIECIOBAHUE 3aBUCHUMOCTH OJTHOW (PM3NYECKON BEIUUUHBI OT
ApYyroii ¢  WCHOJB30BAaHHEM TPSMBIX H3MEPEeHUH  (3aBUCHUMOCTH
COTNIPOTUBIICHUSI TPOBOJHUKA OT €ro JUIMHBI, IJIOMAJH IOTIEPEYHOTO
CEUCHUS U YACIBbHOTO COIPOTUBIICHUS BEIIECTBA MPOBOIHUKA, CHJIBI TOKA,
WIyIIeT0 dYepe3 MPOBOJAHHMK, OT HANpsHKEHUS Ha  MPOBOJHUKE,
UCCJIEIOBaHME TMOCJEAOBATEIbHOTO M MapaJJIeJbHOTO  COCAMHEHHM
IPOBOJAHUKOB): TUIAHUPOBATHh HCCIEAOBAHHE, COOMpPATh YCTAHOBKY W
BBITIOJHATh U3MEPEHUs, CIenys NpPeIIoKEeHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl TIOJYYEHHOW 3aBUCHUMOCTH B BHUIE TaOMUI] U TpaduKOB,
JIeNaTh BHIBOIBI 10 pPe3yJIbTaTaM UCCIEeI0BAHMUS;

e TMPOBOJUTH KOCBEHHBIE HU3MEPEHUsS] (PUIUUYECKUX BEIUYHH (yAeIbHAs
TEIUIOEMKOCTh ~ BEIIIECTBA, COMPOTHBIICHUE MPOBOJIHHMKA, paboTra W
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHHPOBATH HM3MEPEHUs, COOMpAaTh
AKCIIEPUMEHTATBHYIO YCTAaHOBKY, CIIEIys MPEII0KEHHON WHCTPYKIIUHU, U
BBIUUCTISITh 3HAUCHHUE BEINYNHBI,

e COOJIIONIATh MpaBWUIa TEXHUKU 0€30MaCHOCTH MPHU paboTe ¢ J1abopaTopHBIM
000pyI0BaHUEM;

e XapaKTepHU30BaTh MPHUHLMIIBI JIEHCTBUS HU3YyUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C ONOPOH Ha HX ONHMCAaHUA (B TOM YHCIE:
CHUCTeMa OTOIUICHHUS JIOMOB, TUIPOMETp, MapoBas TypOWHA, aMIEpPMETD,
BOJIETMETP, CUETUYMUK HIIEKTPUUECKOW DHEPIrHH, SIEKTPOOCBETHTEIbHBIC
npuOOpHl, HArpeBaTENbHbBIE YIEKTPOIIPUOOPHI (IPUMEPHI), ITIEKTPUUECKUE
HPEIOXPAHUTENH, SJICKTPOMArHUT, 3JIEKTPOABUTaTENb TOCTOSHHOTO TOKA),
UCTOJB3Yysl 3HaHUA O CBOMCTBaX (M3MYECKUX SIBICHUI M HEOOXOIUMBIE
¢usnyeckue 3aKOHOMEPHOCTH;

e pacmo3HaBaTh TMPOCTHIE TEXHUYECKHE YCTPOWCTBA U H3MEPUTEIbHBIC
npuOopbl MO CXeMaM UM CXEMAaTUYHBIM PHUCYHKaM  (JKUJAKOCTHBIN
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TEPMOMETpP, TEPMOC, TCUXPOMETP, THTPOMETP, IBHUTATEh BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI SJIEKTPUUECKUX
Lene ¢ mociaeoBaTeIbHBIM U MapalieIbHbIM COCAUHEHUEM DJIEMEHTOB,
pasnuuas ycIoBHbIE 0003HAUYCHUS SJIEMEHTOB DJIEKTPUUECKUX IIETICH;

e IMPHUBOAUTH MNpUMEpPhl  (HAXOIUTh  HH(OpPMALMIO O  MPUMEPAX)
NPAKTHYECKOTO HCIIONb30BAaHUS (PU3MUYECKUX 3HAHWUNA B IOBCEIHCBHOM
XKU3HU U151 obecriedeHus: 0€30MacHOCTH MpU O0palleHuu ¢ npudopamu u
TEXHHYECKUMHU yCTPONCTBAMHU, COXPAHCHHS 370POBbS M COOIIOACHUS
HOPM 2KOJIOTHYECKOTO TIOBEICHUS B OKPY KAIOIIEH cpejie;

e OCYIIECTBIATH IOWUCK HWHPOpMAMK (DU3UIECKOTO COJCpNKAHUS B
WNuTepHeTe, Ha OCHOBE HWMCIOIIMUXCS 3HAHWMA W TYTEM CpaBHEHUS
JOTIOJTHUTENIBHBIX ~ MCTOYHUKOB  BBIICIATH WH(GOpMAIUIO, KOTOpas
SIBJISICTCS IPOTHBOPECYNBOM MIIH MOXET OBITh HEJOCTOBEPHOM;

e WCITOJIB30BaTh MPHU BBIMOJHEHUN YUEOHBIX 3aJaHUN HAYYHO--TTOMYJISIPHYIO
TUTEPATYpPy  (PUBMYUECKOTO COJEp)KaHWS, CIPABOYHBICE MaTepHUabl,
pecypchl cetr MIHTEpHET, BlaaeTh MpUéMaMy KOHCIICKTUPOBAHMS TEKCTa,
npeoOpa3oBaHus HHGOPMAIIMU U3 OJTHOW 3HAKOBOW CHCTEMBI B JPYTYIO;

e CO37aBaTh COOCTBEHHbIE NMUCHMEHHBIE M KpaTKHE YCTHBIE COOOIICHUS,
0000mass wWHpOpMANMIO W3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTO
colepKaHusi, B TOM YHciIe NyOJUYHO TMPEACTABIATh PE3yIbTaThl
POEKTHOW WJIM MCCIE0BATENIbCKOW NEATEIbHOCTH, MPH 3TOM T'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIN ammapar Kypca (U3HUKH,
COIMPOBOK/IaTh BBHICTYIJICHHUE MPE3CHTAIIUEH;

e TMPU BBHINOJHEHWH YYEOHBIX TPOEKTOB M MCCIENOBAaHUN (DPU3NIECKUX
IPOIIECCOB pacTpeeNsiTh OO0S3aHHOCTA B TPYIIE B COOTBETCTBHH C
MOCTABIICHHBIMU 3aJladyaMU, CJIEJIUTh 32 BBIMOJIHEHUEM TUIaHA EUCTBUMA U
KOPPEKTHpPOBAaTh €ro, aJeKBaTHO OIEHWBATh COOCTBEHHBIM BKIAJ B
JIeSITETHbHOCTD TPYIIIbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
MPOSIBIISASI TOTOBHOCTD pa3periaTh KOH(PIUKTHI.

K xoniry oOyuenus B 9 kijiacce mpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE

JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYJAIOIINXCS YMEHUM:

e WCIIOJNIB30BaTh TIOHATHSA: CHUCTeMa OTcU€Ta, MaTepuaabHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXaHWYECKOTO NBIDKCHHS, Jehopmarius
(ympyrasi, mNjacTU4ecKas), TPEHHUE, LEHTPOCTPEMUTEIBHOE YCKOpPEHHE,
HEBECOMOCTbh M MEPErpy3KH, LIEHTP TSHKECTH, aOCOIIOTHO TBEPIIOE TETO,
IIEHTP TSOKECTH TBEPJOTO Tella, paBHOBECHE, MEXaHUYECKHE KOJeOaHMs U
BOJIHBI, 3BYK, WH(PAa3BYK H YJIbTPa3BYK, 3JICKTPOMATrHUTHBIC BOJHBI,
ITKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M TaTbHO30PKOCTh,
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CHEKTPhI UCIYCKAHMS U MOTJIOUIEHUs, anb(a-, 0eTa- 1 raMmma-u3iayyeHus,
M30TOMbI, IAEPHAs YJHEPTETHKA;

e pa3nuyaTh SABJICHHUS (PABHOMEPHOE M HEPABHOMEPHOE MNPSAMOJIMHEHHOE
JIBUKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEWHOE [BHUXKEHUE, CBOOOIHOE
najieHue Tell, pABHOMEPHOE JBUKEHHUE M0 OKPY>KHOCTH, B3aHMMOJIEHCTBUE
TEJ, PEAKTUBHOE JBUYKEHUE, KOJeOaTeNbHOE NIBIXKEHHE (3aTyXarollue U
BBIHYKJCHHbIE KOJIEOAHUs), PE30HAHC, BOJHOBOE JIBH)KEHHE, OTPAKEHUE
3BYyKa, MPSIMOJIMHEWHOE pacHpoCTpaHEHUE, OTPAKEHUE M MPEJIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTpa)KeHUE CBETA, pa3joKeHue 0eIoro cBeTa B
CHEKTp U CJOXKEHUE CHEeKTPaJIbHBIX IIBETOB, JUCIEPCHs CBETa,
€CTECTBEHHAs! PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOrO CIEKTpa
U3TyYEHHs) 110 OMUCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OMbBITOB,
JEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SIBJICHUE;

e pacmo3HaBaTh MNPOSBICHHE M3YYCHHBIX (PU3UYECKUX SIBJICHUN B
OKpyXkaromeM Mupe (B TOM uucie (U3NYECKUE SBICHUS B MPHUPOJE:
NPWIKBHI U OTIUBBI, ABMKEHHUE TiaHeT COTHEYHON CHUCTEMbI, pEaKTUBHOE
JIBUKEHUE IKUBBIX OpPraHU3MOB, BOCIPHUSATHE 3BYKOB JKUBOTHBIMH,
3eMIIETpsICEHUE, CEHCMUYECKHe BOJHBI, IyHAMH, 3XO0, IIBeTa Tell,
ONTUYECKHE SIBJICHUS B MPHUPOAE, OMOIOTHYECKOE NIEWCTBHE BUIAMMOTO,
yIbTPaUONETOBOIO W  PEHTTEHOBCKOTO HW3IIyYEHHM, €CTEeCTBEHHBIH
PaAMOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJAHOAKTHBHOE H3ITy4YeHUE
OPUPOAHBIX MMHEpAJOB, JEWCTBUE PAJUOAKTUBHBIX M3IyYEHUH Ha
OpraHu3M 4eJIOBeKa), MpHU ATOM IMEPEBOJHUTHh MPAKTUUYECKYIO 3a1ady B
y4eOHyI0, BBIICNATh CYHIECTBEHHbIE CBOMCTBA (TpU3HAKH) (DU3UUYECKUX
SIBJICHUM;

e ONHUCHIBATH U3yUYCHHBIC CBOMCTBA TEN U (DU3UYECKHUE SBICHUS, UCIIONB3YS
dusznueckre BETUYMHBI (CpEqHSIE W MrHOBEHHAs CKOPOCTh Tela TNpU
HEPABHOMEPHOM JIBH)KCHHH, YCKOPEHHE, INEPEMEIIECHHE, IyTh, YIioBas
CKOPOCTb, CHJIa TPEHUs, CHJIAa YIPYTOCTH, CWJIA TSDKECTH, YCKOpPEHHUE
CBOOOJHOTO TMAJCHMs, BEC TeJa, WMITYJIbC Tela, WMILYJIbC CHIIBL,
MexaHu4yeckass paboTa M MOIIHOCTb, MOTEHIUAIbHAs OHHEPrus Tena,
NOJHATOIO HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS YHEPrUs CHKATON
OPYKUHBI, KHUHETUYECKasl DSHEprus, I[OJHAs MEeXaHW4yecKass OJHEprus,
NEPHOJ M YacToTa KoJieOaHUH, JJIMHA BOJHBI, TPOMKOCTb 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETa, MOKA3aTeNlb MPEJOMIICHHS CPEAbl), IPU ONUCAHUU
NPaBUJIbHO TPaKTOBATh (PU3MYECKH CMBICI HCHOJb3YyEMbIX BEJIMYHH,
0003HaYeHUsI W E€AUHULIBl (PU3NYECKUX BEIUYUH, HAXOIUTH (POPMYJIbI,
CBSA3BIBAIOIINE JAHHYI (PU3NYECKYIO BEJIMYHMHY C APYTMMH BEJIWYMHAMM,
CTPOUTH I'pahMKu U3yUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;
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e XapaKTepHU30BaTh CBOWCTBA Ted, (PU3UUYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPIrUH, 3aKOH BCEMHUPHOIO TATOTEHMS,
NPUHIMI CYNEPIO3ULMH CHJI, NPUHIUI OTHOCUTEIbHOCTH [ amuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUsI MMITYJIbCA, 3aKOHBI OTPAXEHUS U
IPEJIOMJICHHS CBETA, 3aKOHBI COXPAHEHUS 3apsJOBOTO U MacCOBOI'O YHCEIl
OpU AIEPHBIX PEAKLUAX, MPU ITOM JaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3aIIUCBIBATh €r0 MATEMATHUYECKOE BBIPAKEHHUE;

e O0OBICHATH (PU3MUECKHE MPOLECChl U CBOWCTBAa Tel, B TOM 4YHUCIE U B
KOHTEKCTE CUTyallui MPaKkTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHO--CJICJICTBEHHbIE  CBSA3M, CTPOUTb OOBsICHEHHE U3 2-3
JIOTUYECKUX IIAroB ¢ OMOpoi Ha 2—3 M3y4YEHHBIX CBOMCTBA (PU3UYECKHUX
ABJICHUN, (PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pemarbh pacy€THbIE 3aJaud (omMparolmuecs Ha cucremy u3 2-3
YpaBHEHHI ), UCTIONB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIONINE (HU3UUECKUE
BEJIMYMHBI: HAa OCHOBE aHaJM3a YCIOBHUS 3aJlayd 3allMChIBaTh KPAaTKOE
yCIJIOBUE, BBISBISTH HEJOCTAIOIINE WU U30BITOYHBIE NAaHHBIE, BHIOUPATH
3aKOHBI U (POPMYIIBI, HEOOXOJUMBIE NJIsi PEIICHUs, POBOIUTh PACUETHI U
OLICHMBATh PEAIMCTHUYHOCTh IOJYYEHHOTO 3HA4YeHHUs (HU3UUECKOM
BEJIMYMHBI;

e pacmo3HaBaTh MPOOJEMBbI, KOTOpPbIE MOHO pEHIUTh TPH MTOMOIIU
¢u3MUeCKX METO/OB, HCIIONB3Ys OMHMCAHUE HCCIEIOBAaHUS, BBIICIATDH
IpoBepsieMOe  TPEJIONIOKEHUE, OLEHUBATh MPABWIBHOCTh MOPAJIKA
NPOBEJICHUS  HUCCIENOBAaHUA, JellaTh  BBIBOJbBI, HHTEPIPETUPOBATH
PE3yNbTaThl HAOIIOICHHI U ONIBITOB;

e TMPOBOJUTH OMBITHI 1O HAOMIOACHUIO (U3MYECKUX SABICHUM WU
¢u3nuecknx CBOWCTB Tell (M3yueHHEe BTOpPOro 3akoHa HploTOHA, 3akoHa
COXpaHEHHUs] JHEPTruu, 3aBUCUMOCTH Tepuofa KoieOaHuil MNpy>KHHHOTO
MasgTHUKa OT MAacChl Irpy3a U >KECTKOCTU MPY>KUHBI U HE3aBUCHUMOCTH OT
aMILUTUTYAbl MaJIbIX KOJEOAHUN, IPSIMOIMHENHOE pacpOCTPaHEHUE CBETA,
pa3jioxeHue Oelloro cBeTa B CIEKTp, U3YUYEHHE CBOMCTB HM300pa)keHUs B
IUIOCKOM 3€pKajie W CBOWCTB HM300pakeHHsI IpeaMera B coOuparomiei
MWH3e, HAOTIOJEHUE CIUIONIHBIX W JUHEHYATHIX CHEKTPOB H3IIyUYCHUS):
CaMOCTOSATEILHO  cOOMpaTh YCTAaHOBKY W3 HM30BITOYHOTO Habopa
o0oOpyZ0BaHMS, ONWUCHIBATH XOJ OMbITa W  €ro  Pe3yJbTaThl,
(dbopMyIHpOBaTH BHIBOIBL

e IPOBOJUTH HPHU HEOOXOJMMOCTH CEPUIO MPSMBIX U3MEPEHHN, ONpeness
cpeaHee 3HaueHUE uU3MepsieMod Beau4MHbl ((POKYCHOE pacCTOSIHUE
cobuparonieil JIMH3bI), OOOCHOBBIBATH BBIOOp cHoco0a HU3MEpPEeHus
(u3MepuTenbHOro npudopa);
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e TMPOBOJAUTHL MCCJIECAOBAHUE 3aBUCUMOCTEH (PUBMUECKUX BEJIUYHH C
WCIIOJIb30BaHUEM TMPSAMBIX M3MEPEHUM (3aBUCUMOCTH IMYyTH OT BpPEMEHHU
MIPU PAaBHOYCKOPEHHOM JIBI)KCHHHU 0€3 HadallbHOW CKOpPOCTH, IMepuoja
KoJeOaHu MaTeMaTUYeCKOro MasiTHUKA OT JJIMHbI HUTH, 3aBUCUMOCTH
yrjla OTpakeHUsl CBETa OT yrila MajJeHUs U yIjia TPeJIOMJICHUS OT yria
najieHus): IUJIAaHUPOBATh HCCIEIOBAaHUE, CAMOCTOATEIIBHO COOUpAThH
YCTAaHOBKY, (UKCHUpOBAaTh pe3yJbTaThl MOJYYEHHOM  3aBHUCUMOCTHU
bu3MYeCKUX BEIMYUH B BHUJAEC TaOIUIl U rpadUKOB, J€JaTh BBIBOABI IO
pe3yibTaTaM UCCIIeI0BaHus;

e TMPOBOJAUTHL KOCBEHHbIC W3MEpEHUs] (UBNUECKUX BEIUYUH (CpeTHss
CKOPOCTh M YCKOpPEHHE Tejla TMpPU PABHOYCKOPEHHOM JIBHXKCHUH,
YCKOpPEHUE CBOOOJHOrO MaJeHUs, >XECTKOCTh MPYXKHUHBI, KOIDUIUEHT
TPEHUSI CKOJIBKEHUS, MEXaHW4eckas pabdoTa M MOIIHOCTh, 4YacToTa U
nepuoa  KoysieOaHU MaTeMaTH4YeCKOro | TMPYKUHHOTO MAasTHHKOB,
ONTHYECKasl Ccuja coOuparome JUH3bI, pPaguOaKTUBHBIA  (OH):
IJIAHUPOBATh HM3MEPEHMs, COOMpPATh SKCIEPUMEHTAJIbHYIO YCTAHOBKY U
BBITIOJTHATh U3MEPEHUS, CICAYS MPEAIOKCHHOW MHCTPYKIIMH, BBIYHCIISATH
3HAUEHWE BEJIMYMHBI U aHAJTU3UPOBATH MOJTYUYEHHBIE PE3YJIbTAThI C YUETOM
3aJIaHHOM TIOTPEIIHOCTH U3MEPEHUN;

e COOJIIO/IaTh MpaBUJIa TEXHUKU 0€30MaCHOCTH MpH paboTe ¢ 1abopaTopHbIM
000pyI0BaHUEM;

e pa3nUYaThb OCHOBHBIE TMPU3HAKKA HW3YYEHHBIX (UMUYECKUX MOJIENCH:
MaTepHualibHasg TOYKa, a0CONIOTHO TBEPIOE TENO, TOYCUHBIM HCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, IUJIaHETapHas MOJENb aToMa, HYKJIOHHAs
MOJIeNTb AaTOMHOTO S]1pa;

e XapaKTepU30BaTh NPUHIMMBI JCHCTBUS M3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA MX ONucaHusd (B TOM 4YHUCIE:
CIUJOMETP, JATYUKW TOJOKECHUS, PACCTOSHHS U YCKOPEHHUs, paKeTa,
9XOJOT, OYKH, TMepuckom, Qoroamnmnapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOMN, JO3UMETpP, Kamepa BuiabcoHa), HCHONB3ys 3HAHUS O
CBOMCTBaX (U3NYECKMX SBICHUA W  HEoOXoaumble (HHU3UUECKUE
3aKOHOMEPHOCTH;

e WCIIOJIb30BATh CXEMBI U CXEMAaTUYHBIC PUCYHKH M3YYCHHBIX TEXHHUYECKUX
YCTPOWCTB, U3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTMUECKUX MPOIECCOB
NpU penieHUuN Y4eOHO--TIPAaKTUYECKUX 3aJ1ad, ONTHUYECKHUE CXEMBI s
MIOCTPOCHMS NM300paKEHUH B TJIOCKOM 3€pKajie M COOMpPArOIIeH JINH3E;

e TMPUBOJIUTH MOpUMEPHl  (HaXOAuTh HHPOPMALKUIO O  MOpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHUSA (PU3NUECKHX 3HAHUN B TOBCEIHECBHOU
KU3HU I o0ecredeHus: 0e30MacHOCTU MpU O0pallieHuu ¢ MpudopamMu 1
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TEXHUYECKUMHU YCTPOICTBAMHU, COXpPAHEHHUs 3A0pPOBbS U COOJIIOICHHUS
HOPM 3KOJIOTUYECKOTO TIOBEJECHUS B OKPYKAOLIEN CPEAE;

e OCYLIECTBIATHh MOUCK UHGpOpMAMK  (PUINYECKOTO COAEpKaHUA B
HNuTepHere, caMOCTOSATENBHO (HOPMYIUPYS MOUCKOBBIN 3aMpOC, HAXOAUTh
NyTU ONpENeNeHUs: TOCTOBEPHOCTH MOJYyUYeHHON MH(OpMAaIMi Ha OCHOBE
MUMEIOIINXCS 3HAHUM U JOTOJHUTEIBHBIX UCTOYHUKOB;

e HCIIOJIb30BaTh MPHU BHINOJHEHUN YUEOHBIX 3aJaHUN HAYYHO--TIOMYJISPHYIO
AUTEepaTypy (PU3MYECKOro  CcoAEep)KaHMs, CIpPaBOYHbIE MaTepHallbl,
pecypcesl cet HTEpHET, BlIaieTh NPpUEMAMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusl HH(GOPMAIIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

e CO3[1aBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOIIEHMS Ha OCHOBE
uHpOpPMAIIMK U3 HECKOJbKUX HCTOYHMKOB (PU3UYECKOI0 COJIep KaHMs,
nyOJUYHO MPEACTABIATh PE3YIbTaThl MPOSKTHON WU UCCIIEA0BATENbCKON
NEATENIbHOCTH, TNpPH 3TOM TPAaMOTHO  MCIOJIb30BaThb  M3YYEHHBIU
NOHSTUMHBIA amnmapaT u3y4aemMoro paszziena (U3MKH U COMPOBOXKIATH
BBICTYIIJICHUE TMpEe3eHTalMe ¢ y4€TOM OCOOEHHOCTEW ayJIuTOpUU
CBEpPCTHUKOB.
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' TeJIaMU, )XUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.2
JlaBIICHHE KHKOCTH ° https://m.edso0.ru/7f416194
bu6mmoreka [JOK
4, A
3 TMOCHEPHOE A1aBeHIE 6 https://m.edso0.ru/7f416194
44 JlelicTBrE KUKOCTH U Ta3a Ha IOTPYKEHHOE 5 1 3 bubnuoreka [IOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazneny 21
Pa3jnen 5. PaGora u MomHocTh. JHeprust
bu6mmoreka [JOK
>1 Pabora 1 mompgocTS 3 . https://m.edso0.ru/7f416194
bubmuoreka [IOK
5.2 I1 5 1
POCTRIC MEXAHHSMET https://m.edso0.ru/7f416194
bubnuoreka [IOK
53 Mexaiieckas oHepris 4 ! ! https://m.edso0.ru/7f416194
Hroro no pazneiry 12
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 12
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8 KJIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM ugpoBbie
Ne n/m pasi Konrpoasubie | IlpakTnueckue (1upp )
NPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcbl
Pa3pnen 1. TensioBble sIBJIeHUA
. bubnuoteka [IOK
11 7
CTpoeHHe  CBOCTBA BeIleCTBa https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
1.2 T 21 1
CTIOBLIE TPOHECChl > https://m.edsoo.ru/7f4181ce
Hroro mo paznery 28
Pa3zjien 2. DiiekTpuyeckne 1 MAarHUTHBIE SIBJIEHUSA
21 DIIEKTPUYECKHE 3apsibl. 3apsKECHHbIE Tea 5 1 bubnuoreka [IOK
' Y UX B3aUMO/ICHCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 I1 7 i 20 1 v
OCTOAHHBIH HTCKTPHHICCIIH TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 15
AHHTHRIC ABJICHHA https://m.edsoo.ru/7f4181ce
bubnuoreka [IOK
24 4
DIEKTPOMArHHTHAS HHIYKIHA https://m.edsoo.ru/7f4181ce
Uroro no pazneny 37
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145
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9 KJIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaunmeHoBaHue pa3iejioB U TeM nu(poBLIe
Ne n/m P Konrpoasubie | IlpakTnueckue (1upp )
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcbl
Paszgen 1. Mexanun4yeckue siBJIEHUS
11 MexaHn4ecKoe IBHKECHHE B CIIOCOOBI €T0 10 1 bub6mmoreka [JOK
' OITMCAHUSA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.2 BzaumMoneiicTBue Temn 20 1 3
a https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.3 3aKOHBI COXPAHEHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Pa3znea 2. MexaHu4eckue K0J1e0aHUA M BOJIHBI
bu6mmoreka [JOK
2.1 Mexanuueckue Koueoanus 7 3
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHuueckue BOIHBL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3znen 3. DiileKTpOMarHuTHOE 1MoJie ¥ 3JIeKTPOMATHUTHBIE BOJTHBI
31 DIEKTPOMArHuTHOE MOJIE U 6 5 bubnunoreka [IOK
' 3JIEKTPOMATrHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneiry 6
Pa3nen 4. CBeroBbIe SIBJIEHUA
4.1 3aKOHBI pacIIPOCTPAHEHUs CBETA 6 2 bubnuoreka [IOK
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bu6mmorexa [JOK
4.2 JIuH3BI ¥ on'THYECKHEe IPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bubmmoreka [JOK
4.3 Paznoxxenne 6eoro cBera B CIICKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 5. KBanToBble siBieHHSsI
bubmmoreka [JOK
51 Hcnyckanne v OTJI0MEeHne CBeTa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
52 CTpocHHE aTOMHOTO 1pa 6 1 https://m.edsoo.ru/7f41a4a6
bub6mmoreka [JOK
>3 FlnepHsie peakin ! . https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3jen 6. [loBTOpUTEIHLHO-0000IAIOIIMIA MOTY/Tb
6.1 [ToBTOpEeHUE 1 0000IIIEHNE COMEPIKAHMS 9 9 bubnuoteka [IOK
' Kypca ¢hu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27
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