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HHOACHUTEJBHASA 3AIINCKA

[IporpamMma mo ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs COCTaBlIEHA
Ha OCHOBE TMOJIO)KEHUM M TpeOoBaHUM K pe3yjbTaTaM OCBOCHHUS Ha 0a30BOM ypOBHE
OCHOBHOW 00pazoBarenbHOl nporpaMmsl, npeactaBieHHbx B ®I'OC OO0, a Takxke ¢
yaétoM (pemepanbHOI pabouel mporpaMMbl BocnuTaHus u KoHmenmuu mpemnojaBaHus
yueOHoro npeamera «Duznkay.

Copepxanne mporpamMmbl 1Mo  (u3MKe HampaBieHO Ha (opMHpOBaHHE
€CTECTBEHHO-HAYYHOW IPaMOTHOCTH OOYYAIOMIMXCS U OPTaHU3AINI0 U3yYeHUs] HU3HKU
Ha JIeITEeIbHOCTHOM OocHOBe. B mporpamme mno ¢u3nke yYUTHIBAIOTCS BO3MOXKHOCTH
yaeOHOoro mpemMera B peanuszanmuu TpeboBanmit PI'OC OO0 K mIaHUPYyEMBIM
JUYHOCTHBIM M METANpEeJAMETHBIM pe3yibTaTaM OOYyYeHHs, a TaKkKe MEXKIPEeIMETHBIC
CBSI3M €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEJAMETOB Ha YpPOBHE OCHOBHOTO OOIIEro
00pa3oBaHUs.

[Iporpamma 1o (¢u3MKe yCTaHABIMBAET pacipeesieHne yueOHOro mMarepuaina 1o
rogam oOyueHus (Io Kjaccam), MpeajaraeT MPUMEPHYIO I[OCIIEA0BATEIbHOCTD
U3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE PAa3BUTHS IPEIMETHOIO COJIEpKAHUSA U y4ETe
BO3PACTHBIX OCOOEHHOCTEN 00YHAOIINXCS.

[Iporpamma no ¢usuke pazpadoTaHa C LUENbI0 OKa3aHUS METOIUYECKOW MOMOIIH
YUHUTENIO B CO3/IaHUU paboueil MporpaMMsbl MO0 Y4eOHOMY MPEIMETY.

®u3nka SBISIETCS CHCTEMOOOPA3YyIOIIUM JUIsl €CTECTBEHHO-HAYYHBIX Y4E€OHBIX
IPEIMETOB, MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKAT B OCHOBE IMPOLECCOB W SIBJICHU,
U3y4aeMbIX XUMHEH, Ouoyoruei, actpoHoMuer u (usnyeckod reorpadueit, BHOCHUT
BKJIaJ] B €CTECTBEHHO-HAYUYHYIO KApTUHY MHpa, MNPEAOCTaBiIseT HauboJiee SICHbIE
o0pa3upl MPUMEHEHHS HAYyYHOTO METO/JA TMO3HAHUS, TO €CTh Croco0a MOJy4YeHus
JOCTOBEPHBIX 3HAHUW O MHUpE.

Onna w3 TIaBHBIX 3a4ad  (PU3WYECKOro O0pa3oBaHUsI B CTPYKType OOIIero
o0pa3oBaHMsi COCTOMT B (OPMUPOBAHUHM €CTECTBEHHO-HAYYHOW TPAMOTHOCTH U
MHTEepeca K HayKe Y 00y4Jaronuxcs.

Wzydyenne usukn Ha 0a30BOM YypOBHE MpENAIOJiaracT OBIAJACHUE CICAYIOIINMHU
KOMITETCHTHOCTSIMH, XapaKTePU3YIOIUMH €CTECTBEHHO-HAYYHYIO TPAaMOTHOCTbD:

HAy4YHO OOBSICHATD SBJICHMUS,

OIICHMBATh U IOHUMAaTh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHUS;

HHTCPIPCTUPOBATDH JaHHBIC n HCIIOJIB30BAaTh HAayYHBIC JOKa3aTCJIbCTBA

JJI1 TIOJTYYCHU ST BBIBOJIOBY.

enu nzydyenus GU3MKU Ha yPOBHE OCHOBHOI'O OOIIIET0 0Opa30BaHUS OINPEEICHBI
B Konuenmuu npenopaBanust ydeOHoro mnpenmera «®dusmka» B 00pa3zoBaTelbHBIX
OpraHu3anusIx Pocculickon denepanny, peanu3yrommx OCHOBHBIE
00111e00pa3oBaTebHbIE MPOTrPaMMBlI, yTBEpKIEHHON  pemieHueM Komieruun

MunmucTepcTBa npocBenienust Poccutickoit ®enepanmu (mpotokoi ot 3 aexkadps 2019 r.
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No TTK-48H).
enu n3yuenus: Gpusuku: npuoOpeTeHnEe NHTEPECa U CTPEMIICHHS 00yJYarouuxcs K
HayYHOMY U3yUYEHUIO

IPUPOJIbI, PA3BUTUE HUX HMHTEJUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH; pa3BUTHE
MpEe/ICTaBICHUI O HAYYHOM METOJIE MO3HaHUs U (OPMUPOBAHUE

UCCIIEIOBATENFCKOTO OTHOIICHHUS K OKPYXKAIOUIUM SIBJICHUAM; (POPMHUPOBAHUE HAYTHOTO
MHUPOBO33PEHUS KaK pe3ysbTaTa U3yueHHs OCHOB

CTpOCHHS MaTepuu U (PyHIAMEHTAIBHBIX 3aKOHOB (u3uku; GopMUpOBaHUE
IPEICTaBICHUN O posn (PU3HUKH JUIsl Pa3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKHU U
TEXHOJOTHM; pa3BUTHE MPEACTAaBICHUM O BO3MOXHBIX cdepax  Oyayuiei
npo(hecCHOHAEHOM e TENbHOCTH, CBA3aHHON C (PM3UKOH, MMOJATOTOBKA K JaIbHEHIIIEMY
0OYyYEHHIO B ’TOM HAlpPaBIICHUH.

JlocTrkeHHne 3TUX 1eJe MporpaMMbl MO (PU3MKEe Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus 00€CIIeUNBACTCS PEIICHUEM CIEAYIOUIMX 3a/a4: NpuoOpeTeHne 3HaHUH O
JUCKPETHOM CTPOEHUU BEUIECTBA, O MEXaHUYECKHUX,

TCINNIOBBIX, OJJICKTPUYCCKUX, MAIrHUTHBIX W KBAHTOBLIX MABJICHUIAX] HpI/IO6pCT€HI/IC
YMCHI/Iﬁ OITMCHIBATEL U OOBICHSTH (1)I/I3I/I‘-ICCKI/IC SABJICHUA

C HUCIIOJIb30BAHHUECM ITOJTYYCHHBIX 3HaHHﬁ; OCBOCHHC MCTOOOB PCUHICHUA HpOCTCﬁIHHX
paC‘-IéTHBIX 3aJa4 C UCIIOJIb30BaHHUCM

duznyeckux Mojenei, TBOPUECKUX M MPAKTUKO-OPHEHTUPOBAHHBIX 3a7ad; Pa3BUTHE
yMEHHI HaOII0JaTh IPUPOIHBIC SIBJICHUS M BBHITIOJIHITH OIBITHI, Ja00OpaTOpHbBIE PaOOThHI
U SKCIIEPUMEHTAIIbHBIE MCCIIEAOBAHUS C UCIOJIb30BAaHUEM H3MEPUTENBHBIX NPUOOPOB;
ocBoeHUE NpUEMOB paboThl ¢ MH(poOpMalued (U3NYECKOro COACpPKAHMS, BKIIOYas
WH(POPMAIIMIO O COBPEMEHHBIX JOCTIDKEHUSX (U3UKH, aHaIN3 H KPUTHUECKOE
OLICHMBaHUWE  HMH(POpMALMM;, 3HAKOMCTBO €O  cepamu  mpodeccHOoHaTbHON
NEeSITeTbHOCTH, CBSI3aHHBIMU

¢ (u3MKOW, U COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMU Ha JOCTHIKEHMSX
(bU3UYECKON HAYKH.

Ha wusydyenue ¢usuku (0a30BbId ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOILETO
oOpazoBaHusi oTBoauTCsA 238 4vacoB: B 7 kjacce — 68 yacoB (2 yaca B Henmelwo), B 8
kiacce — 68 vacoB (2 yaca B Hezent0), B 9 kiacce — 102 gaca (3 gaca B Helemio).

[Ipennaraemeiii B mporpamMme 1o (u3UKe MepedeHb Ja0opaTOPHBIX paboT u
OIBITOB HOCHUT PEKOMEHJATENbHBIM XapakTep, y4uTelb JAeNlaeT BBIOOp NPOBENEHUs
7a00paTOpHBIX pabOT © OMNBITOB C YyYETOM HWHIWBHUIYAIbHBIX OCOOCHHOCTEM
o0OyJaromuxcsi, CIUCKa OHKCICPUMEHTAIbHBIX 3aJaHHUN, NpeIaraéMblx B paMKax
OCHOBHOTO rOCYZapCTBEHHOTO 3K3aMeHa 1o (pu3mke.

COILEPKXAHUE OBYUYEHUA

7 KITACC Pazgea 1. ®u3uka u e€ posb B IO3HAHUN OKPYKAIONIET0 MUPA

dusuka — HayKa o npupoje. SAsieHus npupoapl. PusnyecKue sIBICHUS:



MEXaHUYECKHUE, TEIJIOBBIE, DJICKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.
@usnueckue BenuuuHBL. M3mepenue ¢dusnueckux BennyuH. Duznueckue
npuOOpHI.

[TorpemHocTs n3MepeHnii MexxnyHapoaHas CucTeMa €AUHULL

Kak ¢wuzuka u Ipyrue €CTECTBEHHbIE  HAyKHU U3y4aroT

npupony. EcTecTBeHHO-Hay4YHBIH METOJ] IO3HAHUS: HA0JIOIEHUE, TOCTAHOBKA
Hay4YHOTO BOIIPOCA, BBIABUKEHHUE FMIOTE3, IKCIEPUMEHT IO IPOBEPKE THIIOTES,
oOBsicHEHHE HabmoaaeMoro siBjaeHus. Onucanue PU3NUIecKuX SBJICHUH ¢ TOMOIIBIO
MOJIEJIEN.

,ﬂleMOHCTan'VIMMGX&HI/ILIGCKHG, TCIIJIOBBIC, QJICKTPUYICCKUC, MAarHuTHBIC,
CBECTOBBIC SABJICHUSL.
dusznyeckrue npubOpsl W TMpoleaypa NPSAMBIX H3MEPEHHH aHAJOTOBBIM H
U (POBBIM MPUOOPOM.
JabopaTopHble paboThbl 1 ONbITbI
OrnpeneneHue EeHbl JeJIEHUS MKaIbl U3MEPUTEIHLHOTO MPUOopa.
N3mepenune paccTossHUM.
N3mepenne o0bEMa sxukocT U TBEpA0ro Tena. OmnpenencHue
pa3sMepPOB MaJIbIX TEI.

N3mepenne temmepaTypbl NpU MOMOINM KUJKOCTHOTO TEPMOMETpPA W JaTUMKa
TEMIIEPaTypHI.

IIpoBeneHue nuccaeqoBaHUs MO NPOBEPKE I'MIOTE3Bl: JANBHOCTh NOJIETA IIApHKa,
NYIIEHHOTO TOPU30HTAIILHO, TeM OoJblle, yeM OoJbllie BbicoTa mycka. Pa3zmena 2.
ITepBoHaYa/IbHBIC CBEICHUSI O CTPOCHUH BelleCTBA

CrpoeHue BemecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mmepbl. ONbITHI, JOKa3bIBAKOLINE

AUCKPCTHOC CTPOCHUC BCUICCTBA.

JIBmxeHue yactuil BeiecTBa. CBs3b CKOPOCTH JABMIKEHUS YAaCTHIL C TEMIIEPATYPOH.
bpoynoBckoe nBmxenue, nuddysus. BzaumoaeiicTBie yacTHIl BEIIECTBA: MPUTSHKCHUE
Y OTTaJIKUBAaHUE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOEHUE Ta30B, KUIAKOCTEHW U TBEPABIX
(KpUCTaITMYEeCKUX) Tel. B3auMocBsi3b MEXIy CBOMCTBaMU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSAHHUAX W HUX ATOMHO-MOJICKYJIIPHBIM CTPOCHUCM. OcobenHoctu
arperaTHbIX COCTOSIHM M BOJHbI.

[eMoHCT pauuu
Hab6nronenne 6poyHOBCKOTO IBHKECHHUSI.
Habmonenue nuddysumn.

Ha6J'IIO,)IeHI/IC SIBJIGHI/Iﬁ, O6’b${CHHIOIHI/IXC$I MNPUTSKCHUEM MJIM  OTTAJIKUBAHUCM
qaCcTHl BCIICCTBA.



JlabopaTopHble paboThbl U ONbIThI
OrneHka quaMeTpa aToMa METOJIOM PSIOB (C UCTIIONIb30BaHUEM (oTorpaduii).
OnbITHI TT0 HAOTIOIEHUIO TETIOBOTO PACITUPEHUS Ta30B.

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO MPUTSIKCHHSL.

Pasnen 3. /IBm:keHne U B3aMMOI€CTBHE TeJl
Mexannueckoe ABUKeHHE. PaBHOMEpHOE U HEpaBHOMEpHOE ABMKeHHE. CKOPOCTb.
Cpenssia CKOpOCTh IPHU HEPABHOMEPHOM JBMXCHHM. PacyéT mnyTu W BpeMEHHU

JABHKCHUS.

SBneHne wHepuuMU. 3aKOH HWHEpUUH. B3auMopnelcTBue TeNn Kak IpUYMHA
WU3MEHEHHSI CKOPOCTH JIB>KEHUsS Tel. Macca kak Mepa uHepTHOCTH Tena. [moTHoCTh
BeecTBa. CBA3b INIOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00bEMA BEIIECTBA.

Cuita Kak XapakTepucTUKa B3auMoAercTBus Tell. Cuna ynpyroctu M 3akoH ['yka.
W3mepeHne cuibl ¢ MOMOILIBIO THHAMOMETpPA. SIBIEHHE TATOTEHUS M CHJIA TSKECTH.
Cwia TsokecTm Ha JApyrux ImiaHerax. Bec Ttema. Heecomocts. Crnoxkenue cui,
HaIlpaBJICHHBIX MO OJHOM mpsiMoi. PaBHOnelctByromas cui. Cuna TpeHus. TpeHue
CKOJIbKECHMS Y TPEHUE NTOKOsA. TpeHne B IPUPOJE U TEXHUKE.

[leMoHCT pauum
HaOnronenne MexaHn4eCcKoro ABMKEHUS Tea.
N3mepenre CKOpOCTH NPSIMOIMHEUHOTO JIBUKEHUS.
HaOnronenue siBeHust THEPIUU.
Hab6nronenue n3MeHeHusi CKOpOCTH MPU B3aUMOICHCTBUU TEll.
CpaBHeHUE Macc 10 B3aUMOJICHCTBUIO TEN.
CrioxeHune Cuil, HalpaBJICHHBIX 10 OJTHOW MPSMOM.
NabopaTopHble paboThbl U ONbITbI

Ornpenenenrue CKOPOCTH PAaBHOMEPHOIO JIBMKEHUs (IIapuKa B JKUIAKOCTH, MOJACIH
3JIEKTPUUECKOTO aBTOMOOUJISI U TaK J1aJiee).

Omnpenenenre cpeHell CKOPOCTH CKOMBKEHHS OpycKa WM IIapuKa Mo HAKJIOHHOM
mwiockoctu. OnpezaeneHue MIOTHOCTH TBEPAOTO TeA.

OnbITHI, TEMOHCTPUPYIOLIUE 3aBUCUMOCTD pAaCTsDKEHUS (AedopMaliviu) IPYKUHBI
OT IIPUJIOKEHHOU CUJIBI.

OnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CUJIbI TPEHHS CKOJIBKEHUS OT Beca Tena
U XapakTepa colpukacaromuxcs nosepxnocrei. Pasmen 4. /laBienune TBEpABIX TeJ,
JKHJIKOCTEH U ra3oB

Hasnenue. CriocoObl yMEHBIICHHS W yBEIMUEHUS JAaBieHus. JlaBieHue rasa.
3aBUCUMOCTbH JIaBlieHUs ra3a ot o0béma, remneparypsl. [lepenava gaBiaeHus: TBEPIABIMU
TeJIaMH, )KUJIKOCTIMU U razamu. 3akoH [lackans. IITneBMaTnueckue MalmHeI.



3aBUCHUMOCTbH JaBJICHUS )KUIKOCTH OT IIIyOuHBI. ['napocTatuueckuii mapagokc.
Coobmraromuecs cocyabl. [ uapaBnuueckie MeXaHU3MbI.

Atmocdepa 3emnu u atMocpepHoe naBiaeHue. [IpuunHbl cylecTBOBaHUS
BO3ay1IHOM 000104Kku 3emian. OnbiT Toppuuemnnu. M3mepenne atmocepHoro
JaBJIeHUs. 3aBUCUMOCTh aTMOC(EPHOI0 JaBJIE€HUS OT BBICOTHI HAaJl YPOBHEM MODSL.
[TpuGops! 17151 U3MEpEeHUs aTMOC(EPHOTO TABICHHUS.

JlelicTBUE KMAKOCTM M Tra3a Ha NOTPYKEHHOE B HUX TeNO. BhITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBanue.

[eMoHCTpauun
3aBUCUMOCTb JABJICHUS raza OT TEeMIEPATypPHhI.
[lepenaya gaBiIeHUs ) KUIKOCTHIO U Ta30M.
Coobmraromuecs: CoCybl.
I'mppaBinueckuit  mpecc. [IposiBnenue
JeNUCTBUSA aTMOC(HEPHOTO TaBJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOUIEH CUJIBI OT 00BEMA MOrpYKEHHOM YacTU Tela U
IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITATKMBAIOUIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue mnaBaHus TEJ: IJIaBaHHUE WU IMOTPYXKCHUC TCI B 3aBHUCHMOCTH  OT
COOTHOIIICHMS IIJIOTHOCTEH Tejia U KHUIOKOCTH.

JabopaTopHble paboThbl 1 ONbITbI

HccnegoBanue 3aBUCHUMOCTM Beca Tela B BOAE OT OObEMa NOrpy>KEHHOM B
YKUJIKOCTh YaCTH TeJa.

OnpeneneHue BBITAIKUBAIOUIEH CHUJIbI, IEUCTBYIOIIEH Ha TEJNO, MOTPYXKEHHOE B
KUJIKOCTb.

[IpoBepka HE3aBUCMMOCTH BBITAJKUBAIOIIEH CHIIbI, JICMCTBYIOIIECH Ha TEIO B
KUJIKOCTH, OT MACCHI TeJa.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJTKUBAIOMICH CHUIIbI, JEUCTBYIOMIEH
Ha TEJO B JKUJIKOCTU, OT 00BEMA MOTPYKEHHOU B KHJIKOCTh YaCTH TeJIa M OT INIOTHOCTU
KUJIKOCTH.

KonctpyupoBanue apeomerpa uiaM KOHCTPYMPOBAHUE JIOJKUA U OIPEACICHUE €€
rpy30I0ABEMHOCTH.

Pa3zpnes S. PaGora u MomHoCTh. JHeprusa MexaHnueckas

paboTa. MOIIIHOCTb.

[IpocTble MEXaHU3MBI: pbIuar, 0JI0K, HAKJIOHHAs TIOCKOCTh. [IpaBuiio paBHOBECHS
poiyara. IIpumeHeHne mnpaBWiia paBHOBECHS phluara K OJIOKY. «30JI0TOE IMPaBUIIO»
mexanuku. KITJ[ npoctbix mexann3moB. [IpocTeie MeXaHU3MBbI B ObITY U TEXHUKE.



Mexanunueckas 3Heprusi. Kunetnueckas u noreHuuanpHas sHeprus. [Ipespaiienue
OJIHOTO BHJIa MEXAHUYECKOM HHEPruM B JpYrod. 3aKOH COXPAaHEHUs DSHEPTUU B
MEXaHHKE.

[emMoHCcTpauuu

IIprmMepbl IPOCTBIX MEXAHU3MOB.

JabopaTopHble paboThbl 1 ONbITbI

Onpez[eﬂeHI/Ie pa60T51 CUJIbl TPCHHUA IIpU PABHOMCPHOM IBHIXCHHUH TCJa  IIO
FOpHSOHTaHBHOﬁ IMOBCPXHOCTH.

HccnenoBanue ycinoBuil paBHOBECHS pblyara.
N3smepenne KII/] HakKIOHHON ITIOCKOCTH.

N3ydenne 3akoHa COXpaHEHHS] MEXaHUYECKOW SHEPTHUHU.

8 KJIACC Pazgea 6. TerioBbie siBJICHUS

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKON TEOPUU CTPOCHUS BEILIECTBA.
Macca u pasmepsl atoMOB M MOJIEKYJ. ONBITBL, TNOATBEPKIAIONIME OCHOBHBIC
ITOJIOKEHMS MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.

Mopenu  TBEPAOro, KUAKOTO M  Tra3o00pa3HOr0 COCTOSIHMM — BEIIECTBA.
Kpucrammueckne u amopdusie Tena. OObsICHEHHWE CBOWCTB TIa30B, >KHJIKOCTEH H
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHUM  MOJEKYIAPHO-KMHETUYECKOH  TEOPHHU.
CMaurBaHMe U KaOWUIIPHBIE sBICHUS. TeIIoBoe paclIupeHue U CKaTue.

Temmneparypa. CBsA3p TemmepaTypbl CO CKOPOCTBIO TEIUIOBOIO JBHKCHUS
yacTull. BHyTpenHssi »Heprus. CnocoObl HW3MEHEHUsI BHYTPEHHEH DHEpPruu:
TeIionepezaya M COBEpLICHUE paboTHI. Bunpr TEIIONEPENAYN:
TEIUIONIPOBOJAHOCTb, KOHBEKLMS, U3JIyYEHHUE.

KonuyectBo TermioTel. YnaenbHas TEIUIOEMKOCTh BellecTBa. TerooOMeH u
TEIUIOBOE PaBHOBECHE. YpaBHEHME TeryioBoro OanaHca. [lnaBneHue u oTBepaeBaHUE
KPUCTAJUTMYECKUX BELIECTB. YjAenbHas Teruiota IuiaBieHus. [lapooOpa3oBanue u
koHjeHcarus. cmapenne. Kunenue. Y aenpHas TerioTa mapooopa3oBaHusl.

3aBUCUMOCTh TEMIIEPATYpPhl KUTICHUS OT aTMOC(EPHOTO JaBJICHUS.
Bnaxuocts BoO3ayXa. DOHeprus TOIUIUBA.
VY ienbHas TEIIOTa CrOpaHusl.

[Tpunuune padotel TemioBbix apurarenei KIIJI tennoBoro asurarens. TemnoBsie
JIBUTATEJIN Y 3aIUTa OKPYKAIOUIEU CPEIBI.

3aKoH COXpaHCHUA U IIPEBPAICHNA OHCPIruu B TCIJIOBLIX IIPOLECCax.

[eMoHCT pauuu
Habmoienne OpoyHOBCKOTO IBHKEHUSI.

Habmonenue nuddysun.



Ha6J'II-0I[CHI/Ie SIBJICHUM CMAYMBaHUS U KalTWJIJIAPHBIX SIBIICHU.

HabutoieHue TennoBoro pacimpenust Ted.
W3meHeHue pAaBiieHUs Ta3a MNpU HM3MEHEHHMH O00bEMAa W HArpeBaHUM WU
OXJIQXKICHHH.

[IpaBuna uzMepeHus: TeMIepaTyphl.

Buns! Teruionepenayn.

OxnaxkieHue Ipy COBEPIICHUH PabOTHI.

Harpeanue npu coBepiieHHH padOThl BHEITHUMU CUJIAMH.
CpaBHEHHE TEITOEMKOCTEN Pa3IMYHBIX BEILIECTB.

Habumtoienue kuneHus.

HaGmonenne MOCTOAHCTBA  TeMmImepaTypbl TpU  TUIABICHUH.

Moenu TeIUIOBBIX ABUTATEIICH.

JabopaTopHble paboThbl 1 ONbITbI
OMBITH IO O6Hapy>K€HI/IIO HCﬁCTBHH CUJI MOJICKYJLAPHOTI'O IIPUTAXKCHUS. OnbITH
I10 BBIpAIIMBAHHUIO KPUCTAJIIIOB HOBapeHHOﬁ COJIM WJIN Caxapa.

OnpITel O HAOMIOAEHUIO TEIJIOBOIO PACIIMPEHHUS Ta30B, KHJIKOCTEH U TBEPIBIX
TeJL.

Omnpenenenre AaBieHUs BO3ayXa B OaJUIOHE IIIIPULIA.
OnbITHl, JEMOHCTPUPYIOUIUE 3aBUCUMOCThH JABJIEHUS BO3[yXa OT €ro o0ObéMa H
HarpeBaHUs WIM OXJIaXKICHUA.

[IpoBepka rumote3bl JUHEWHOW 3aBUCUMOCTH JJIMHBI CTOJOMKA >KUAKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenue u3MeHeHus BHyTPEHHEN SHEPTUU Tejla B pe3yJsibTaTe TeIionepeaadn
¥ paOOThI BHEIIIHUX CHII.

HccnepoBanue sBIEHUS TEIJIOOOMEHA NPH CMEIIMBAHUM XOJOJHOM M TOpsueu
BOJBI.

OHpGI[CJ'ICHI/IC KOJIMYECTBA TCINUIOTHI, ITOJTYYCHHOI'O BOI[Oﬁ IpH TEIIOOOMEHEe ¢
HarpCTbiM MCTAJUNIMYCCKUM TUIUHIPOM.

Ornpenenenue yaenbHOM TETUIOEMKOCTH BEILIECTBA.

HccnenoBanue mpoiecca uCrapeHus.

OnpeneneHre OTHOCUTENBHOM — BJIAXKHOCTH — BO3JyXa. Omnpenenenue
yIeNbHOM TEIUIOTHI IJIABJIECHUS JIbJA.

Paznen 7. JaekTpuyeckue 1 MATHUTHbIE SIBJICHUS

DnekTpuzanus Ten. JIBa poaa aneKkTpuyeckux 3apsaoB. BzaumoaelicTeue
3apspKeHHBIX Tell. 3akoH KynoHa (3aBUCMMOCTD CHITBI B3aUMOCHCTBUS 3apsSyKEHHBIX
TEJ OT BEJIMYMHBI 3aPSI0B U PACCTOSHUS MEXKITY TEJIAMH ).



Onextpuyeckoe 1mosne. Hanpsok€HHOCTh — 3nekTpudeckoro mnons.  IpunHimmn
CYNEPIIO3HULIMH dJEKTPUUECKUX MOJIEH (HAa KAYECTBEHHOM YPOBHE).

Hocutenu »>neKkTpuyecKux 3apsaoB. OJEMEHTApHBIA 3JIEKTPUYECKUH  3apsl.
Crpoenne aTtoma. IIpOBOJHUKHM M AUAIEKTPUKU. 3aKOH COXPAHEHUS 3JIEKTPUYECKOIO
3apsja.

DNEeKTPUYECKUN TOK. Y CIIOBHSI CYyLIECTBOBAHUS IEKTPUUECKOro ToKa. lcTouHMKH
IIOCTOSTHHOTO TOKa. JIeHCTBUS 3JIEKTPUUECKOro TOKa (TEIIOBOE, XUMHUECKOE,
MarHUTHOE). DJIEKTPUUECKUHN TOK B JKUAKOCTSX U raszax.

Onextpuyeckasd nenb. Cuiia Toka. DJIeKTpuueckoe HampspkeHue. ConpoTHBICHHUE
IIPOBOJIHHUKA. Y IENBHOE CONPOTHUBIICHUE BellecTBAa. 3akOH OMa Juisl ydacTKa LETH.
[TocnenoBarenbHOE U MapaLIEIbHOE COEAUHEHUE IPOBOJHUKOB.

Pabota ®u MOIIHOCTH 3JEKTPUYECKOrOo ToKa. 3akoH JDxoyna—JleHna.
DNEeKTpUYECKHE UENU M MOTPEOUTENH 3JIEKTPUYECKOW sHepruu B ObITy. KopoTkoe
3aMbIKaHHE.

IlocTtossaurle MarHWThbl. B3amMoaelcTBHE ITOCTOSHHBIX MarHuToB. MarHuTHoOeE
noje. MarauTHoe 1osie 3eMJId U €ro 3HaYeHUE JJ1s Ku3HU Ha 3emuie. OnbIT OpcTea.

MarauTHoe 1oJie 3JIEKTPUYECKOTO TOKa. [[puMeHeHne 2IeKTpPOMarauToB B TEXHUKE.
JIelicTBME MarHUTHOTO TOJISL HAa TPOBOAHUK C TOKOM. DJIEKTPOABUTATEID ITIOCTOSTHHOTO
TOKa. Mcnosib30BaHue 3JIEKTPOABUTATEIIEUB TEXHUYECKUX YCTPOWCTBAX U

Ha TPAHCIIOPTE.

Onbitel @apanes. SIBineHue sneKTpoMarHuTHOM uHAyKOuH. IIpaBuno Jlenma.
Onektporenepatop. CrnocoObl MOMyYEeHHs JIEKTPUUECKOW 3HEPIHH. DJIEKTPOCTAHLIMH
Ha BO30OHOBIIIEMBIX HICTOYHUKAX YHEPTHUU.

[eMoHCcTpauun

DJIeKTpU3aIus Tell.

JIBa poaa 3JIEKTPUYECKUX 3apsIIOB U B3AUMOJICHCTBUE 3aPSKEHHBIX TEI.

YCTpOUCTBO U IEUCTBUE IIEKTPOCKOTA.

DIIEKTPOCTATUYECKAS] UHAYKIIHS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsI0B.

[IpoBOAHUKY U JUBTIEKTPUKH.

MoaenupoBaHre CUIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJIA.

M CcTOYHMKH TTIOCTOSTHHOTO TOKA.

JIeWCTBHS DIEKTPUYECKOTO TOKA.

DIIEKTPUYECKAN TOK B )KUIKOCTH.

["a30BbIi1 pa3ps.

N3mepenue cuiibl TOKa aMIIEPMETPOM.

N3mepenne 351eKTpUIeCKOro HANPsKEHUS BOJIBTMETPOM.

Peocrar 1 Marasus COpOTUBIICHUHN.



BzaumojeiicTBre MOCTOSSHHBIX MAarHUTOB.

MoaennpoBaHre HEBO3MOXKHOCTH PA3ICICHUS MTOJOCOB MAarHUTa.
MoaenupoBaHrue€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
OmneIT Opcrena.

MarauTHoe 1oJjie Toka. DJIeKTPOMAarHuT.

JleliCTBHE MAarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEND MTOCTOSTHHOTO TOKA.

UccnenoBanue siBiIEHUS 3JIEKTPOMATHUTHOM UHAYKIIHUH.

OneiTel @apanes.

3aBUCHUMOCTh  HallpaBJICHUA  HMHAYKIMOHHOTO TOKa OT  YCJIOBHHA  €ro
BO3HHUKHOBEHUS. DJEKTPOTE€HEPATOpP MOCTOSHHOTO TOKA.

JTabopaTopHble paboThl U ONbIThl
OnbIThl 10 HAOTIOACHUIO SJIEKTPU3ALUH TEI UHIYKIIUEH U TPU CONPUKOCHOBEHUH.
HccnenoBanue NeHCTBUS IEKTPUIECKOTO MOJIA HA IPOBOIHUKH U JUIICKTPUKH.
C6opka u npoBepka padOoThI JIEKTPUUECKOH LIETIH TOCTOSHHOTO TOKA.
H3mepenue u peryiupoBaHue CUJIBI TOKA.

N3mepenune u peryampoBaHUE HAMPSIKEHHUS.

HccnenoBaHue 3aBUCUMOCTH  CHJIBI TOKa, HAYHICTO YCpC3 PC3UCTODP, oT
COIIPOTUBJICHUA PE3UCTOPA U HAIIPSIKCHUA Ha PC3UCTOPC.

OHBITLI, ACMOHCTPUPYIOIIHUC 3aBUCHUMOCTL OJJICKTPHYCCKOI'O COIIPOTHUBJICHUMA
IMPOBOJHHUKA OT €TI0 JJIMHBI, IJIOIIAAN IMMOIIEPEYHOTO CCUCHUA U MaTCpHrala.

[IpoBepka mpaBuiia CI0XKECHUA HAMPSKECHUW TIPU TIOCIEAOBATEILHOM COEAUHEHUU
JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiIa Jjisi CUIIBI TOKA MPU MapajuieIbHOM COETUMHEHUN PE3UCTOPOB.
Omnpenenenre pabOTHI EKTPUUIECKOIO TOKA, UIYILIEr0 Yepe3 pe3ucTop.

Onpez[eneHHe MOITHOCTH JJICKTPHUYCCKOI'O TOKaA, BBI,HGHHGMOﬁ Ha pC3UCTOPC.

HccnenoBanne 3aBUCUMOCTH  CHJIBI TOKA, HUAYLIETO Yepe3 JIAMIIOYKY,  OT
HaIpsDKEHMS HA HEW.

Onpenenenue KIIJ[ nHarpeBarens.

HccnenoBanne MarHUTHOTO B3aUMOJICVCTBHS ITIOCTOSIHHBIX MAarHUTOB.
N3yyenne MarHUTHOTO TOJII TIOCTOSIHHBIX MAarHUTOB TPU HX OOBEAUHEHUU H
pa3aeIeHuH.

Uccnenosanue neCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OHBITLI, ACMOHCTPpUPYIOIINUEC 3aBUCUMOCTH CHUJIBL B33HMOI[CI>1CTBH$I KaTylokpu C
TOKOM M MardmTa OT CHUJIbI TOKa W HAIIpaBJICHUA TOKA B KAaTYIIIKC.

I/I3yquI/Ie I[CI;‘ICTBHH MAardvTHOI'O II0JIAI HAa IIPOBOJHHUK C TOKOM.
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KoHctpyrpoBanue u uzydeHue padoThl 31€KTPOIBUTaATENS.
Nsmepenue KIIJI asekTpoaBUrareibHOM yCTaHOBKH.

OnBITHI IO HCCICAOBAHUIO ABJICHUA E)J'IGKTpOMaFHI/ITHOf/'I HHAYKIOWH: UCCIICAOBAHUC
W3MEHECHUI 3HAUCHUS U HarpaBJICHUA MHAYKIIMOHHOI'O TOKA.

9 KJIACC Pa3nen 8. MexannuecKkue siBJeHHUA

Mexannueckoe  JBHKeHME. MarepuanbHas  Touka. Cucrema  oTcuéra.
OTHOCHUTEIIBHOCTh ~ MEXaHHYECKOro  JBW)XEHHS. PaBHOMEpHOE MPSMOJMHEMHOE
nBrkeHue. HepaBHOMepHOe mpsiMONMHENHOE JBHKeHHE. CpenHss W MIHOBEHHAs
CKOpOCTb T€Jia TP HEPABHOMEPHOM JIBHIKECHUH.

Yckopenue. PaBHoyckopeHHOE mpsMoiauHeiiHoe aBmkeHne. CBOOOIHOE TMajicHUE.
OmnbrTel ['anunes.

PaBHOMepHOE nBHKEHHE MO OKpyKHOCTU. llepnonx u wyactora oOpaieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTEIBHOE YCKOPEHHE.

IlepBoiii 3axkoH Hprotona. Btopoi 3akon Hprorona. Tpermit 3akon HproToHa.
[IpuHIMII CYTIEPHO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: Cujia TPEHHSI CKOJIbKEHHS, CUJIa
TPEHMUS TTOKOSI, APYTUE BUJIbI TPEHUSL.

Cuna TSKECTU M 3aKOH BCEMUPHOTO TSATOTEHUS. Y CKOPEHHE CBOOOIHOTO MaJCHHUS.
JIBrxenue mnaHer Bokpyr Comnna. Ilepas kocMuueckas ckopoctb. HeBecoMocTs u
IIEPErpPy3KH.

PaBHOBecue wMmatepuanbHON TOYKU. AOcComOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpanieHusi. MoMeHT cuiibl. LleHTp TsxecTH.

Nmnynec Tena. M3meHenwe wummyinbca. Mmmynbc cuiibl. 3aKOH COXPaHEHHS
UMITyJibca. PeakTUBHOE ABUKEHHE.

Mexanudeckass paboTa U MOITHOCTh. PaboTa CHUIT TSHKECTH, YNPYTrOCTH, TPEHUS.
Cs3p osHepruu u pabotbl. [loTeHumanbHas »SHeprus Tena, MNOJHATOTO HaJ
MIOBEPXHOCTHIO 3eMJIM. [loTeHnManbHas SHEprus cxartoul npykuHbl. KuHernueckas
sHeprusi. TeopemMa O KUHETUYECKOW JHEPruM. 3aKOH COXPAHEHUSI MEXaHHYECKOMN
SHEPI'UH.

[leMoHCTpauunHabmoneHne MeXaHUYeCKOTO JBMIKEHUS Tella OTHOCUTEIHLHO Pa3HBIX

TEJI OTCUETA.

CpaBHeHUE MyTEH U TPACKTOPHUM JBUKEHUS OJHOTO U TOTO K€ Te€Ja OTHOCUTEIBHO
Pa3HBIX TEJI OTCYETA.

N3MepeHne cKkopoCTH U YCKOPEHHS TPSIMOJIMHEHHOTO JIBHYKEHUSI.
Uccnenosanue MIPU3HAKOB PaBHOYCKOPEHHOTO JBUKCHMUS.

HaGnronenue nBuXeHUS Tela 1Mo OKPYKHOCTH.

11



HaOmtogeHne MexaHMYeCKHUX SBJIECHUH, MPOUCXOASIIMX B CHUCTEME OTCUéTa
«Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUHM OTHOCHTENBbHO KaOuHeTa
11076370978

3aBUCHMOCTb YCKOPEHHUS TeJla OT MacChl Tejla U IEHCTBYIOIIEH Ha HErO CUJIbI.

HaOGmroieHne paBeHcTBa CUIT IIPU B3aUMO/IEHCTBUU TEI.

M3meHeHue Beca Tena npyu yCKOPEHHOM JIBUYKEHUU.

[lepenaya umiysbca npu B3aUMOJEHCTBUM TE.

[IpeoOpazoBaHus SHEPTUH NPU B3aUMOICHCTBUU TEIL.

CoxpaHeHHe UMITYJIbCa IIPH HEYIIPYTOM B3aUMOJICHCTBHUH.
CoxpaHeHHe UMITyJIbCa IPU a0COTIOTHO YIPYTOM B3aUMOJAECHCTBUU.
HaGmonenne peakTUBHOTO — JIBHIKEHUSI. Coxpanenue
MEXaHUYECKON 3HEPTUU PHU CBOOOTHOM MAJCHUU.

CoxpaHeHHEe MEXaHMYECKOM DJHEPrUM IMpU ABWKEHHM Tella IMOJ JEeNCTBUEM
MPY>KUHBI.

JabopaTopHble paboThbl 1 ONbITbI
KOHCTpYI/IpOBaHI/Ie TpaKTa IJI1 pa3rOHa U I[aJII:HGI‘/JIHleI‘O PaBHOMCPHOI'O ABUIKCHUA
raprKa UJIn TCICKKH.

Omnpenenenne cpeHeN CKOPOCTH CKOJIbKEHUSI OpyCKa WIIM JIBMXKCHHS IIApHKa 10
HAKJIOHHOU IIJIOCKOCTH.

Ornpenenenue yCKOpEeHUs Tella TP PaBHOYCKOPEHHOM ABMKEHUM IO HAKJIOHHOU
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBUKECHUU

0e3 Ha4aJIbHOW CKOPOCTH.

[IpoBepka TUIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JABMKEHUU 0€3 HadaabHOU
CKOPOCTM MYTH OTHOCATCA KaK psAI HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanne 3aBUCHUMOCTHA CHJIBI TPEHUS CKOJBXKEHUS OT CUJIbl HOPMAJIBHOTO
JIaBJICHUS.

Onpenenenue kodPphuiieHTa TPEHUST CKOJIbKECHHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CUJIBI TPEHUS NPU PABHOMEPHOM JBHKEHUU Tella MO
TOPU30HTATILHON TOBEPXHOCTH.

Omnpenenenre paboOThl CHIIBI YIIPYTOCTU MPHU MOJBEME TIpy3a C HUCIOIb30BAHUEM
HEMOBMYXHOTO U MOABUKHOTO OJIOKOB.

N3ydenne 3akoHa COXpaHEHHS YIHEPTUH.
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Paszpnen 9. Mexann4yeckue KoJeOaHUSI M BOJIHbBI

KonebarenbHoe aBmwkenue. OCHOBHBbIE XapaKTEPUCTUKH KOJICOAHHI: TEPHUO/,
4acToTa, aMIUINTyJda. MaremaTHdecKud W NPYKWHHBIM MaATHUKH. l[IpeBpamenue
SHEPIUU NIPU KOJIEOATETbHOM JBUKEHHUM.

3aryxaromue KojeOaHus. BeiHyxkaeHHble kosneOaHus. Pe3oHanc. MexaHuueckue
BOJIHBI. CBOICTBA ME€XaHWYECKUX BOJH. [IpononbHble M monepeyHble BOJIHBL. JlJIMHA
BOJIHBI U CKOpPOCTh €€ pacnpocTpaHeHHs. MeXaHU4eCcKHe BOJHBI B TBEPAOM TeEIE,
CEHCMUYECKUE BOJIHBI.

3Byk. I'pomkocTh 3Byka W BbicoTa ToHA. OtTpaxkeHue 3Byka. MHbpas3Byk u
yIIBTPa3BYK.

[eMoHCcTpauun
HaGmonenue xonebanuii Ted Moa JSHCTBUEM CHUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
Habmronenue konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.
HaOmtonenue BoIHYXICHHBIX KOJIEOaHUM U pe30HaHCa.

PacnipocTpaneHnne npo10ibHBIX U MONEPEYHBIX BOJIH (HA MOJIETH).

Habnrogenue 3aBUCHUMOCTHM  BBICOTBI 3BYKa OT 4YacTOThl.  AKYCTHYECKUU
pE30HaHC.

JabopaTopHble paboThbl 1 ONbITbI
Onpenenenyue 4YacToTbl M TEpUOAA KOJeOaHWNA MaTeMaTHYECKOro MasTHHUKA.
OHpGI[GJICHI/Ie YaCTOTBI M IICpUO A KoJIe0aHu IIPYXUHHOT'O MasdTHHKA

UccnenoBanue 3aBUCMMOCTH MEpUO/JIa KOJIeOaHUM MOIBEIIICHHOTO K HUTH Tpy3a OT
JUTHHBI HUTH.

HccnegoBanue 3aBUCMMOCTH TEpUOAa KOJIEOAHWM TPYXKUHHOTO MasTHUKAa OT
Macchl rpysa.

[IpoBepka HE3aBUCUMOCTH MEpHOJIa KoJeOaHU! Tpy3a, MOABEIIEHHOTO K HUTH, OT
Macchl rpysa.

OnbIThI, JIEMOHCTPUPYIOIIME 3aBUCHMOCTb IE€pUo/ia KOJEOaHUN MPYKUHHOTO
MasiTHUKA OT MACChI Ipy3a U KECTKOCTU NPYX UHbI. M3MepeHue yckopeHust CBOOOAHOIO
IIaJICHUS.

Pazgea 10. DaekTpoMarHuTHoeE MoJie M 3JIeKTPOMATHUTHBIE BOJIHBI
DJIEKTPOMAarHUTHOE MoJie. DJIEKTPOMarHuTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX

BOJIH. [IIkana 31neKkTpoMarHuTHHIX BOJIH. MICTIOIBb30BaHKE JIEKTPOMArHUTHBIX BOJIH JIJISI
COTOBOM CBS3H.

DneKTpoMaruuTHas npupoaa ceeta. CkopocTh cBeTa. BomHOBBIE CBOWCTBA CBETA.

[eMoHCT pauuu

CBoiiCTBa  3JIEKTPOMArHUTHBIX  BOJIH. BonnoBbie
CBOICTBA CBETA.

JTabopaTopHble paboThbl 1 ONbI Tl
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N3ydeHnne cBONCTB 3JEKTPOMArHUTHBIX BOJIH C TOMOIIIbIO MOOMIJIBHOTO TenedoHa.

Paznen 11. CBeroBbIe siBJIeHUS

JlyueBass momenb cBera. Mcroununku cgeta. I[IpsamonuHerHOE pacrpoCTpaHEHUE
ceera. 3atMenust Connuma u Jlynel. Otpaxkenue cBera. Ilnockoe 3epkano. 3akoH
OTpa’KCHUS CBETA.

HpCJ'IOMJIeHI/IC CBCTa. 3aKoH IMPCIIOMIICHUA CBCTa.
[TonHoe BHYTPCHHCC OTPAXCHUC CBCTA. Hcnonp30BaHuE MNOJHOIO BHYTPCHHCTO
OTPAKCHUS B OIITHICCKUX CBCTOBOAAX.

JIunza. Xox myueit B aunH3e. OnTuyeckas cuctema Qoroanmnapata, MUKPOCKONa H
Teneckona. I'na3 kak ontudeckas cucrema. biim3opykocTs U 1anbHO30PKOCTb.

Pasnoxenne 0eoro ceera B CIICKTD. OmneiTel HeroToHa. CioxeHue CIICKTPAJIbHBIX
uBeToB. J{ucnepcus ceera. JeMOHCTpaLmn

[IpsiMonuHEHOE pacIpOCTPAaHEHUE CBETA.

OtpaxxeHue cBera.

[Tony4yenue n300pakeHUi B IMJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue cpera.

Onrtuueckuii CBETOBOI.

Xon nyyei B coOuparoleil JImH3e.

XoJ1 Iy4el B pacCErBArOIICH JIUH3E.

[Tomyyenue n300pakeHUi ¢ TOMOLIBIO JTUH3.

[Tpunnun aeiictBus hoToanmapara, MUKpPOCKOIA U TEJIECKOIIA.
Mogpens rnasa.

Paznoxenue 6eoro cBeTa B CIEKTP.

[Tomy4yenue 6emoro cBeTa Mpu CIOKEHUU CBETA Pa3HBIX I[BETOB.

NabopaTopHble paboThbl U ONbITbI
HCCJ’IGI[OB&HI/IC 3aBUCHUMOCTH yIJIa OTPAKXCHUA CBCTOBOI'O JIyda OT yIJla IMAaJACHM:A.
N3yuenne xapakTepucTUK N300paKeHus MpeAMETa B TNIOCKOM 3epKaJie.

HCCJ’IGJIOB&HI/IC 3aBHUCUMOCTH yTIJia IMPCIOMIICHHUA CBCTOBOI'O JIyda OT yIjia MaJACHUA
Ha IrpaHulC «BO3JJyX—CTCKIIO».

[Tonyuenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIIEH JTMH3BI.
Omnpenenenne (pOKyCHOTO pAaCCTOSTHHUS M ONTHYECKOW CHUIIBI COOMPAIONICH JIMH3HI.
OMnBITH TIO PA3JIOKEHUIO OEJIOTO CBETA B CTIEKTP.

OnBITHI IO BOCHPHUATHIO IBETa MPEIMETOB MPU WX HAOJFOJCHUH Yepe3 IBETOBBIC
GbUIBTPEL.
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Pasznen 12. KBanTOBBIE ABJICHUA
OmneiTel Pezepdopna v ninanerapHas mojenb aroma. Mojens aroma bopa.

HCHYCK&HI/IG U IOIrJIOMICHHUE CBETA aTOMOM. KBanThbl. JInneituarnie CIICKTPHI.

PanuoaktuBHOCTh. Anb(a-, 6eTa- u raMma-usiydenus. CTpoeHue aTOMHOTO siipa.
Hyxnonnas monens atoMHOro siapa. M3oronsl. PannoaktuBabie npeBpaiienus. [lepruon
MOJIypacriajia aTOMHBIX SAEP.

SAnepHble peakuny. 3aKOHbI COXPAHEHHUSI 3apsAI0BOTO U MacCOBOTO YUCEN. JDHEPIrus
CBA3M aTOMHBIX siaep. CBA3b Macchl U 3HEPruM. Peakiuu cuHTE3a W JENEHHS SIEp.
Nctounuku 3Heprun CostHIA U 3BE3I.

Anepnas osHepretuka. JIeMCTBUS pPANMOAKTUBHBIX W3JIyYEHUHW HA JKUBBIC

opranu3Msbl. [leMOHCTpauum

CrexTpbl U3Ty4eHUS U MOTJIOMIEHUS.
CrexkTpbl pa3InvHbIX Ia30B.

CnekTp Bogopo/a.

Ha6nronenue tpekoB B kamepe Buiibcona.

PaboTa cuéTunka HOHUZUPYIONTUX U3ITYUCHUH.
Perucrpanus u3nydeHuss OPUPOIAHBIX MHUHEPAJIOB M MPOJAYKTOB. JlabopaTOpHble

paboTbl M ONbITHI

HabitoieHne CromHbIX U JIMHEHYAThIX CIEKTPOB U3ITyYEHUSI.

HccnenoBanue TPEKOB: U3MEPEHHUE SHEPTUU YacCTHIIBI [0 TOPMO3HOMY IyTH (110
doTorpadusm).

H3mepenue paanoakTuBHOTO (oHA.

IHoBTOpHUTEIBLHO-00001AO I MOAYIb

[ToBTOpHTENHEHO-0000MAOMNNA MOAYIb TPEAHA3HAYCH MJI CUCTEMATH3ANH |
0000TIeHHS PEIMETHOTO COJICPKAHMS M OTBITA JACSITCIBHOCTH, PUOOPETEHHOTO TIPH
U3YYeHUU BCEro Kypca (U3MKH, a TakkKe JUisi TOATOTOBKM K OCHOBHOMY
rOCYJapCTBEHHOMY JK3aMeHy MO0 (HU3UKe I O0O0y4YaroIuXcs, BBIOPABIIMX 3TOT
y4€eOHBII NpeIMeT.

[Ipn w3ydyeHHH AAHHOTO MOMYJS PEATU3YIOTCS W CHUCTEMATU3HPYIOTCS BHUIBI
NEATETLHOCTH, HAa OCHOBE KOTOPBIX OOCCIEYMBAETCS JOCTHIKEHHE TMPEAMETHBIX H
MeTaIpeIMETHBIX TUTAHUPYEMBIX pE3yNbTaTOB oOyJeHwus, dbopmupyeTcs
CCTECTBEHHO-Hay4YHasi TPAaMOTHOCTh: OCBOCHHME HAyYHBIX METOJIOB WCCIICIOBAHUS
SIBIICHUIA TIPUPOJIBI M TEXHUKH, OBJIAACHUE YMECHUSMH OOBSICHATH (DU3NUCCKUC SBICHUS,
NpPUMEHSIS TIOJIyYCHHBIC 3HAHMS, pEIIaTh 3a/Jadyd, B TOM YHCIE KayeCTBEHHBIC W
AKCIIEPUMEHTAJILHBIC.

[TpuHIIMTIATBEHO AESITEIBHOCTHBIN XapaKTep MAHHOTO pasjeiia peaan3yeTcs 3a
CYET TOTO, YTO OOYJAIOITUECS BBITIOJIHSIOT 3aJJaHuUsI, B KOTOPBIX UM IPEIaraeTcs:

Ha OCHOBE MMOJTYYEHHBIX 3HAHUI PacliO3HaBaTh M HAYYHO OOBICHATH (PU3UIECKUE

15



SIBJICHUS B OKPYKAIOUIEH NPUPOAE M NMOBCEIHEBHOW >KU3HM; HCIOJb30BAaTh HAYYHbIC
METO/IbI UCCIIeNOBAaHUS (U3NYECKUX SABIICHUH, B TOM UHCIIE

AJI1T IPOBEPKU THUIIOTE3 W IMOJYUCHHA TCOPCTUYCCKUX BBIBOJOB; 00BIACHSITH HAay4YHBIC
OCHOBBI HauboJiee BaKHBIX I[OCTI/I)KGHI/Iﬁ COBPCMCHHBIX TGXHOJ’IOFHﬁ, Harpumcep,
IMPAKTUICCKOI'0 HMCIIOJIb30BAHUA PA3JIMYHBIX HCTOYHHKOB JSHCPIUM HA OCHOBC 3dKOHA
IMPCBpaIICHUA U COXPAHCHUA BCCX N3BCCTHBIX BUAOB SHCPIHH.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 ®PU3UKE HA
YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

N3yuyenue ¢u3nku Ha ypoOBHE OCHOBHOI'O 00IEero oOpa3oBaHMs HAIpPaBIECHO Ha
JOCTUKEHUE JIMYHOCTHBIX, METANpPEeAMETHBIX ¢ TPEAMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaTOB.

JIMYHOCTHBLIE PE3YJIBTATDBI

B pesynbrare uzyueHus Qpu3MKd Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs Yy
oOyuatomierocs OyayT chOpMUPOBAHBI CIEAYIONIME JIUYHOCTHBIE PE3YyJbTaThl B YaCTH:
1)maTpMoTH4eCcKOro BOCIMTAHUSA:

IMPOABJIICHUC HHTCPCCA K HCTOPHUH U COBPCMCHHOMY COCTOSAHHIO pOCCHﬁCKOﬁ

dbu3nueckoil HayKH; I[EHHOCTHOE OTHOIIEHHE K JOCTHXKEHUSM POCCHUUCKHUX
y4€HBIX-(PU3UKOB;

2)rpamaaHCcKOro M IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

IOTOBHOCTb K aKTUBHOMY y4aCTHUIO B O6CY)KI[€HI/II/I O6H_[€CTBCHHO-3H3‘H/IMBIX

U OTHUYECKUX TPOOJIeM, CBSI3aHHBIX C TMPAKTHYCCKUM MPUMEHEHUEM JTOCTHIKCHHMA
(U3UKA; OCO3HAHUE BAXHOCTH MOPATBHO-dTHYECKUX TMPHUHIIAIIOB B JACATEIBHOCTH
Y4EHOr0; 3)3CTeTUYE€CKOr0 BOCIIUTAHUS

BOCIIPUATHUC SCTCTUUCCKUX KAYCCTB (bH3H‘ICCKOﬁ HAayKu: eé rapMOHHUYHOTI'O

MOCTPOCHHS, CTPOTOCTH, TOYHOCTH, JJAKOHUIHOCTH; 4)
LHEHHOCTH HAYYHOI'0 MO3HAHUS:

OCO3HaHHUEC ICHHOCTU (1)I/ISI/IIICCKOI\/'I HAayKHW KaK MOITHOI'O MHCTPYMCHTA ITO3HAHUA

MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTUM, BAXKHEUIIIEH COCTABIISIIONIECH KYJIbTYpPbI, PAa3BUTHE
Hay4YHOU JTH0003HATENTFHOCTH, MHTEpECa K UCCIIEA0BATEIbCKOM

NEATENBHOCTH; 5)(p)OPMUPOBAHUSA KYJIbTYPbI 310POBbSI 1 IMOLMOHAJIBLHOI'0

Os1aromoJry4us:
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OCO3HAaHHE IICHHOCTH O€30MacHOro obpaza KU3HA B

COBPEMEHHOM TEXHOJIOTHYECKOM MHpE, BaXXHOCTH IIpaBHJ 0€30MacHOro
MOBEICHUS Ha TPaHCIOPTE, Ha JIoporax, C OJIEKTPUYECKHMM M TEeIJIOBBIM
0o0Opy/IOBaHUEM B JIOMAIIHUX YCJIOBHSIX; C(HOPMHUPOBAHHOCTH HaBBIKa peICKCHH,
IpHU3HAHKE CBOCTO MpaBa Ha OLIHOKY 1

TAKOTO e IpaBa y IPyroro ueioBeka; 6)

TPYA0BOT0 BOCIIMTAHUS:

aKTUBHOE Y4YacTH€ B PEIICHHMM MPaKTUYECKUX 3a7ad (B paMKax CEMbH,
00pa3oBaTeNbHON OpTraHW3aIlui, Topoja, Kpas) TEXHOJOTHYECKOM W COIMAIbHOU
HaIpaBJICHHOCTH, TPEOYIOLIUX B TOM YUCIE U (PU3NYECKUX 3HAHUI; UHTEPEC K

MPaKTUYECKOMY H3YYEHUIO Tpodecchii, CBA3aHHBIX C (PUBHKON;
7)3K0JI0TrH4eCKOr0 BOCIIMTAHUSA:

OpHEHTalMs Ha IpUMEHEHUE (PU3NYECKUX 3HAHUM I PEIIeHUs 3a7a4 B 001acTH
OKpY’KaroILlEeH Cpe/ibl, INTAHUPOBAHUS ITIOCTYIIKOB U OLIEHKU UX BO3MOYKHBIX

MOCJIEICTBUIM JJIsl OKPY KarOLIEH CpeJibl; OCO3HAHKE II100aJIbHOr0 Xapakrepa
HKOJIOTUYECKUX MPOOJIeM U MyTeH UX pelIeHus; §)afanTaunu K n3MeHs UM
YCJIOBHSAM COLUAIBHON U PUPOJAHON Cpeabl:

MOTPEOHOCTH BO B3aMMOJICHCTBUHM MPU BBIMTOJHEHUH HCCIICIOBAaHUHN U ITPOCKTOB

(bU3MYEeCKOW HAMPaBIEHHOCTH, OTKPHITOCTh ONBITY M 3HAHWUSIM JIPYTUX; TMOBBIIICHUE
YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JIeITeIHbHOCTD; MOTPEOHOCTh
B (pOpMHUpPOBAHUHM HOBBIX 3HAHUM, B TOM 4uHrciie GOPMYITHpPOBaTh UICH,

MOHATHSI, THUIOTE3bI O (HU3NYECKUX OOBEKTaX W SBJICHUSX;, OCO3HaHUE ISHOUIIUTOB
COOCTBEHHBIX 3HAHUN M KOMIIETCHTHOCTEH B 00JIaCTH

(bU3UKY; ITAHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (DU3UUECKUX 3HAHUN;
CTPEMJICHHE aHAJTU3UPOBATh U BBISBIISATH B3aUMOCBSI3H IMPUPOIBI, OOIIECTBA

SKOHOMHUKH, B TOM YHCJE C WCIOJb30BaHHEM (DU3NYCCKUX 3HAHUH; OIEHKA CBOUX
JEUCTBUN ¢ yU4ETOM BIMSHUS HA OKPYKAIOIIYIO CPEAY, BOZMOXKHBIX

rJI00aJIbHBIX ITOCJIEACTBUH.

METAINPEAMETHBIE PE3YJIBTATHI

B pesynpTaTe OCBOCHHMS MpOrpaMMbl MO (PU3UKE HA YPOBHE OCHOBHOTO OOIIETO
obOpasoBanus y oOyuatomierocst OyayT copMupoBaHbl METANPEIMETHBIE PE3yJIbTaThI,
BKJTFOYAIOTITHE M03HABATEIILHBIC YHUBEPCAIbHBIC y4eOHbIe JENUCTBUA,
KOMMYHUKATHBHBIC YHUBEPCaAIbHBIC ydeOHbIe NEHCTBUA, PETYISATUBHBIE
YHUBEpCaIbHBIC YIeOHbIC TCHCTBUS.
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IHo3HaBaTeIbHBIC YHHUBepPCaJbHbIE yqeﬁﬂble aercTBUA Ba3oBble JJoruueckue
JAeHCTBUA:

BBISIBIISITh M XapaKTEpU30BaTh CYIIECTBEHHBbIE IMPU3HAKU OOBEKTOB (SIBICHUN);
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIIMU, OCHOBAHUS

JJIs1 O606I[I€HI/ISI U CpaBHCHHA, BBIIBJLITH 3dKOHOMCPHOCTH W IIPOTHUBOPCUHHUA B
pacCMaTpuBaCMbIX (I)aKTaX, JaHHBIX

U HAONIOACHHUAX,  OTHOCANMXCS K  (U3MYECKHMM  SIBICHUSM;  BBIABIATH
IPUYUHHO-CJICICTBEHHBIC CBS3M TMPH WM3YYCHHH (DU3MUECKUX SBJICHUN M IPOIIECCOB,
JIeNaTh BBIBOJBI C WCIOJIB30BAHUEM JEAYKTHUBHBIX M WHIYKTHBHBIX YMO3aKIIOUCHUH,
BBIIBUTATh THUIIOTE3bI O B3aUMOCBS3SIX (U3MUECKUX BEIMYUH; CaMOCTOSTEIHHO
BBIOMpaTh CMocO0 pemieHus ydeOHOM (uU3MYecKor 3ajiaun (CpaBHEHHE HECKOJbKHUX
BapHAHTOB pEIIEHUs, BBHIOOpP HamOoJee MOAXOMAIIETO C Y4ETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble HccJiaeaoBaTe/JIbCKIuE HeﬁCTBHﬂ:
HCIIOJIB30BaTh  BOIIPOCHI  KaK I/ICCJ'ICI[OBaTCJ'IBCKI/Iﬁ HHCTPYMCHT IIO3HAHUSI,
IIPOBOAUTH I10 CAMOCTOATCIIbHO COCTAaBJICHHOMY ILNIAHY OIIBIT, HECJI0KHBIN

(bHSI/I‘{CCKHﬁ OKCIICPUMCHT, HeOOJIBIIOE HCCJICAOBAaHHC (1)I/ISI/III€CKOFO SIBJICHHS,
OOCHMBATL Ha IIPHUMCHHMOCTL M OOCTOBCPHOCTH I/IH(l)OpMaLII/IIO, IIOJIYUCHHYIO B
Xo0ac

HCCIICAOBAHNA HIIM SKCIICPHUMCHTA, CAMOCTOATCIIBHO Q)OpMYHHpOBaTL O606IH€HHH 151
BBIBOJBI 110 PC3YyJIbTaTaM

HpOB@I[éHHOFO Ha6JHOI[€HI/I$I, OIlbITa, HCCICOAOBAHUA, IIPOTrHOZUPOBATH BO3MOKHOC
I[aHBHCf/'IHJCC pa3BUTHC (1)I/I3I/I‘ICCKI/IX MpouecCoOB, a TAKKC BbIABUT'ATb ITPCAIIOJIOKCHHA

00 MX pa3BUTUU B HOBBIX YCIOBHIX U KOHTeKcTax. Padora ¢ nngopmanmeii:

IPUMEHSTH PA3JIMYHbBIE METOJIbI, HHCTPYMEHTHI U 3aMPOCHI PU TTOUCKE
u or6ope MHGOPMAIMKN UM JTaHHBIX C YYETOM MPEUIOKEHHON ydeOHON (pu3nuecKon
3a/1auu;

aHAJIN3UPOBaTh, CUCTEMATU3UPOBATh W  HHTEPIPETHPOBATH  HMH(POPMAIUIO

Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS; CAMOCTOSATEIBHO BBIOUPATh ONTUMAILHYIO
dbopmy mpexactaBieHuss UHOOPMAMM W WUIIOCTPUPOBATh pelIaeMble  3aJadu
HECJIO)KHBIMU CXEMaMH, IMarpaMMaMu, HHOU rpauKoi U X KOMOWHAIIASMH.

KoMMyHUKaTHBHBIE YHUBEPCAJbHBIE YUeOHbIE 1eCTBHS:

B X0Ji¢ OOCYXXJIEHUS Y4eOHOTr0o MaTepHalia, pe3yibTaToB JIAOOPATOPHBIX paboT
MIPOCKTOB 3a/1aBaTh BOMPOCHI MO CYIIECCTBY 0OCYKIaeMOI TeMbl M BBICKA3bIBATh HJICH,
HaIleJICHHbIC Ha pEIICHHEe 3a7aud W TMOJJep)KaHUE OIarokenaTelbHOCTH —OOIIEHUS;
COTIOCTaBIIATh CBOM CYXJEHUS C CYXKICHUSAMH JPYTUX YYaCTHUKOB JHAIIOTa,
OOHapyXMBaTh Pa3IUUME U CXOACTBO IO3WIIMI; BBIpAXaTh CBOK TOYKY 3pEHUS B
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YCTHBIX U MUCBMEHHBIX TEKCTaX; MyOJIMYHO MPEACTABIATH PE3yJIbTaThl BHINOJTHEHHOTO
(bu3nYECKOTo OMbITa (IKCIEPUMEHTA, UCCIIE0BAHNUS, TIPOEKTA).

NOHMMATh U UCNOJIb30BaTh IPEUMYIIECTBA KOMAaHIHON U MHAUBUAYAIbHON paOOThI
OpU pPELICHUH KOHKPETHOM (u3uueckold mpoOiaemMbl; MPUHUMATh LETH COBMECTHOM
NEATEIIbHOCTH, OPTaHU30BbIBATH JEHUCTBHUS MO €€ JNOCTHKECHUIO: PACIpENENsaTh PO,
oOCy)XJaTh IpOLECCHl U Ppe3yibTaTbl COBMECTHOM paboThl, 00001aTh MHEHUS
HECKOJIBKMX JIIOJIEH; BBINIOJIHATH CBOIO 4YacTb pPaOOTHI, JOCTUTasi Kaue€CTBEHHOIO
pe3ynbTara 1o CBoeMy
HAIIPaBJICHUI0O W KOOPAWUHUPYS CBOM JCUCTBUSA C JAPYTMMHM YICHAaMU KOMAaHbI;

OLICHMBATh Ka4€CTBO CBOETO BKJIAJIa B OOIIMI IPOIYKT IO KPUTEPUSIM,

CaMOCTOATCIIBHO C(i)OpMy.TII/IpOBaHHBIM Y4aCTHUKaMH BSaHMO,HefICTBHSI.

PeryasiTuBHbIe YHHUBepCAJIbHbIE YYeOHbIE 1eHCTBUS
CaMoopraHmaunﬂ:

BBISBJISITH TTPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAIUAX, TPEOYIOMINX

JUIsL  pelieHust (U3MYECKUX 3HAHHWM; OPUEHTHPOBATHCA B PA3JIMYHBIX IMOJX0JaX
NPUHATHUS PelIeHUuN (MHANBUYaAIbHOE,

OPUHATUE PEIICHUS B TpyMNe, MNPUHATHE PEUICHUN TPYNIo); CcaMOCTOSTEIHHO
COCTABJISITH AJITOPUTM pEIICHUS (PU3NUECKOW 3a7aud WM IUIaHA HCCIEOBaHUS C
Y4ETOM MMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHpPOBATH
MpeajiaraéMble BapUaHThl PEIICHMI; JelaTh BbIOOp M OpaTh OTBETCTBEHHOCTH 3a
peLIcHueE.

CaMOKOHTPOJIb, SMOIUOHAJIBLHBIN HHTEJJIEKT:
JaBaTh aJIeKBATHYIO OIIEHKY CHUTyallud W TMpeayiaraTh IJlaH e€ W3MEHEHUS;
OOBSACHSTH MPUYUHBI JOCTHKEHUSI (HETOCTHXKEHHUSI) PE3YIbTaTOB JIEATEIbHOCTH,
JaBaTh OIIEHKY MPHOOPETEHHOMY OIIBITY; BHOCUTH KOPPEKTHUBBI B IEATEILHOCTH (B TOM
YKCJI€ B XO/I BHITTOJTHEHHS (PU3MUECKOTO UCCIIECOBAHUS WM MPOEKTa) HA OCHOBE HOBBIX
00CTOSATETHCTB, N3MECHHUBIIIMXCS CUTYAIUH, YCTAHOBJICHHBIX OIMMOOK, BOZHUKIITHX
TPYJHOCTEH; OIICHHUBATh COOTBETCTBHE PE3yJIbTaTa IEJIM U YCIOBHUIM. CTaBUTH ceOsl HA
MECTO JIPYroro 4YeJoBeKa B XOJI€ CTriopa WK JTUCKYCCUU
Ha HAyYHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY IPYTroro. MpU3HaBaTh CBOE
paBoO HA OMIMOKY MPHU pelieHnn PU3NYecKux 3aad wuiu

B YTBCPIKACHUAX HAa HAYUHBIC TCMbI H TAKOC JKC IIpaBO APYToro.

HPEAMETHBIE PE3YJIBTATBI

K koHiy oOyuenus B 7 KJjacce MpeaMETHBIE PE3yJbTaThl Ha 0Aa30BOM YpPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYYAFOIIINXCS YMEHUM:

WCIIOJIb30BaTh TOHATHSA: (U3UYECKHE W XUMUYECKHE SBJICHUS, HaOJIOJCHUE,
OKCIIEPUMEHT, MOJICb, THUIIOTE3a, CAMHMIBI (U3MYECKUX BEIIMYUH, aTOM, MOJIEKYyJa,
arperaTtHble COCTOSIHUSI BellecTBa (TBEPAOE, KUJKOE, ra3000pa3HOE), MEXaHHUECKOE
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JBUKEHUE  (paBHOMEpPHOE,  HEpPAaBHOMEpPHOE,  NPSIMOJIMHEWHOE),  TPAeKTOpHS,
paBHOAeHCTByIOIas cuil, Jaedopmanus (ynpyras, IUlacTHYecKas), HEBECOMOCTD,
coOOUIAIOUIMECS] COCYABL; pa3nuyarh ABieHus (quddy3us, TErIoBoe IBUKEHUE YACTHII
BEILIECTBA,

PAaBHOMEPHOE JBHKECHHE, HEPABHOMEPHOE JABWKCHHUE, UHEPLMS, B3AUMOACHUCTBHE TEI,
paBHOBECHE TBEPABIX TEJI C 3aKPEIUIEHHOW OCBhIO BpallCHUs, INepefadya JaBIICHUS
TBEPJBIMU TEJAMH, XKUJIKOCTAMU U Trazamu, aTMochepHOe HaBjeHUE, IJIaBaHUE Tell,
MPEBPAIICHHUS] MEXAHUYECKOW SHEPIHH) M0 ONMHMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OINBITOB, JAEMOHCTPUPYIOIIMX JaHHOE (U3MUEcCKOoe SBJICHUE; PacIO3HABATh
NPOSBJIICHUE U3YUYEHHBIX (PU3NUECKUX SIBJICHUHN B OKPY>KaIOIIEM

MUpE, B TOM 4ucjie (u3ndeckue SBICHUS B TMPUPOJC: TPUMEPHI IBIKCHHS C
Pa3JIMYHBIMA CKOPOCTSIMH B JKMBOM M HEXWBOW NPUPOJE, NEUCTBHUE CUJIBI TPEHUS B
OPUPOJC U TEXHUKE, BIUSIHUE aTMOC(PEPHOIO IABJICHUS HA KUBOW OpPraHu3M, IIaBaHUE
peIO, phIUAard B TeJie€ YEJIOBEKa, MPU STOM IMEPEBOAUTH NPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJEIATH CYIIECTBEHHbIE CBOWCTBA (MPU3HAKK) (DU3MUECKUX SIBJICHUI;
ONKCHIBATh U3yUYECHHBIE CBOMCTBA T€N U (PU3UYECKHUE SIBJICHUS, UCIIONb3Ys (PU3HUUECKUE
BENMYUHBI (Macca, 00bEM, TUIOTHOCTh BEIECTBA, BpeMs, MYThb, CKOPOCTb, CPEIHSS
CKOPOCTb, CUJIa YIIPYTOCTH, CUJIA TSHXKECTH, BEC Tella, CUjla TPEHHUs, JaBjiIeHHE (TBEPIOTO
Tena, JKUIKOCTH, Ta3a), BBITAJIKMBAIOIIAS CHJIA, MEXaHU4ecKas padoTa, MOIIHOCTD,
IJIEY0 CHJIbI, MOMEHT CHJbl, KO3(Q(QUUIMEHT TMOJE3HOr0 JEUCTBHS MEXaHU3MOB,
KMHETUYECKass W TOTEHUUAJIbHAs JHEPTUsi), MPU ONUCAHUM MPABUIBHO TPAKTOBATH
(bU3UYECKU CMBICI UCTIONB3YEMBIX BEIMYUH, UX 0003HAYCHUS U €IMHUIIBI (PU3UIECKUX
BEJIMYMH, HAXOJUTh (OPMYJIbI, CBS3bIBAIOLIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C
JIPYTUMH BEIUYMHAMHU, CTPOUTH TpadUKU HU3YUYEHHBIX 3aBUCUMOCTEH (PU3UUYECKUX
BEIIMYMH; XapaKTepU30BaTh CBOWCTBA TeJ, (PU3NUYECKHE SBJICHHUS U TPOIIECCHI,
UCIIOJIB3Ys

MpaBWia CIOXKEHUs CWJ (BIOJb OJHOW MpsAMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, mpaBUIIO paBHOBecHs pbiuara (0J0Ka), «30JI0TOE MPABUIIO» MEXaHUKH,
3aKOH COXPAaHEHHMS MEXAHUYECKOW DHEPIHM, IIPU OTOM JaBaThb CIOBECHYIO
(OpMyYIMPOBKY 3aKOHAa M 3alUCBhIBaTh €r0 MATEMaTHYECKOE BBIPAXKEHHE; OOBICHATH
(bu3ndecKue SBICHUs, IPOLIECCHl M CBOMCTBA TEJl, B TOM YUCIIE U

B KOHTEKCTE€ CHUTyallUd MPAKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa:  BBIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHUE U3 1—2 JIOTMYECKUX IIAroB ¢
ornopoil Ha 1-2 U3y4YEHHBIX CBOMCTBA (PU3MYECKUX SBJICHUM, PU3NUECKUX 3aKOHA WJU
3aKOHOMEPHOCTH; pellaTh pacu€THbIC 3aJayu B 1—2 NEWCTBUS, UCHOJB3Ysl 3aKOHBI U
(bopmyIbl, CBA3BIBaIONIME (PU3HMUECKUE BEJIMUMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3a/1a4u
3aMKUChIBaTh KPATKOE YCIIOBUE, TMOJCTABIATh (PU3MYECKHUE BEIMYMHBI B (POPMYINbl U
MPOBOJIUTh PACU€Thl, HAXOJIUTh CIPABOYHBIC JaHHBIC, HEOOXOMUMBIC NJIsi PEIICHUS
3a/1a4, OIICHUBATh PEATUCTUYHOCTh MOJIYYCeHHONW (PU3NUECKON BEIMYMHBI; PACIIO3HABATH
po0JIEMBbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIM (PU3UYECKUX METO/OB, B OMMCAHUU
MCCJIEIOBAHMS BBIIETSATh MPOBEPSIEMOE MPEANOJOKEeHHE (TUIOTe3y), pa3iuyarh Hu
MHTEPIPETUPOBATH MOJYICHHBIA PE3yIbTAaT, HAXOJAUTH OIMUOKU B XOJE OIbITA, JIeTaTh
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BBIBOJIBI II0 €ro pe3yibTaTaM; IMPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PUINUECKHUX
ABJICHUM WK (PU3UYECKUX
CBOMCTB TeJ: POpMYyJIUPOBAThH MPOBEPSIEMbIE TIPEAINOI0KEHUS, COOMPATh YCTAHOBKY U3
MpeJIoKEHHOr0 000pyA0BaHNs, 3alUCHIBATh XOJ OMNbITa U (OPMYIUPOBATH BHIBOJIBI,
BBITIOJIHATD MPSIMbIE U3MEPEHUST PACCTOSIHUSI, BPEMEHH, MacChl Tella, 00bEMa, CUIIBI
U TEMIIEpaTyphbl C UCIOJIb30BAHUEM AHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, 3aMUCHIBATH
MOoKa3aHusi NpUOOpPOB C YUYETOM 3aJlaHHON aOCOJIOTHOW MOTPENTHOCTH H3MEPEHMUIA;
MPOBOANTH HMCCIEAOBAHUE 3aBHUCHUMOCTH OJIHOM (PU3NYECKOM BEIUYUHBI OT APYTOMl C
UCIIOJIb30BAaHUEM MPSMBIX U3MEPEHUH (3aBUCHUMOCTU ITyTH PABHOMEPHO JIBHKYIIETOCS
TeJla OT BPEMEHM JBHMXKCHUS TENA, CUJIbl TPEHUS CKOJBKEHHS OT BEcCa TeJd, KaueCTBa
00paOOTKM TIOBEPXHOCTEH TE€N M HE3aBUCUMOCTH CHJIBI TPEHUSA OT IUIOMAAH
CONPUKOCHOBEHHSI TEJ, CHJIbl YIPYTOCTU OT YMJIMHEHUS NPYKUHBI, BBITAIKUBAIOLIEH
CWIbl OT 00bEMa MOTPYKEHHOW YaCTW Tella M OT IUIOTHOCTH KUAKOCTH, €&
HE3aBUCUMOCTH OT IUIOTHOCTH TeJla, OT TJIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIOBHM IUIaBaHUSl TeJ, YCIOBHM pPAaBHOBECUS pbluara W OJOKOB, y4acTBOBaTh B
IJIAHUPOBAHMHM Y4€OHOTO MCCIENOBaHUsA, COOMpaTh YCTAHOBKY U  BBINOJHATH
U3MEPEHHUs], CIEYs MPEUIOKEHHOMY IUIaHy, (UKCHUPOBATh PE3YJIbTAThl MOJYYCHHOU
3aBUCUMOCTH (U3MYECKUX BEIMYUH B BHUJE NPEIJIOKEHHBIX TaOMUIl U TpapuKOB,
JIeNaTh BBIBOJBI 1O pe3yJbTaTaM HCCIEAOBaHUS; MPOBOJUTH KOCBEHHBIE MU3MEPEHUS
(¢u3MYEeCKUX BEJIIMYUH (IUIOTHOCTh BEIIECTBA XKUIAKOCTU U TBEPJOrO TeJa, CHIIa TPEHUS
CKOJIb)KCHHMSI, JaBJICHHE BO3/lyXa, BBITAJKHUBAIOIIAS CHJIA, JIEUCTBYyIOIIAas Ha
NOTPYXKEHHOE B JKUIKOCTh TeNO, KOI(PPHUIMEHT TMOJE3HOr0 JEHCTBUS MPOCTHIX
MEXaHU3MOB), CIIeysl MPEIIOKEHHON WHCTPYKUUHU: NPU BBINOJHEHUU HW3MEpPEHUN
coOUpaTh IKCIIEPUMEHTATIbHYIO YCTAHOBKY U BBIYUCIATh 3HAYEHUE UCKOMOM BEJIMYMHBI;
coOI01aTh MIpaBuiIa TEXHUKHU O€30MacHOCTH P paboTe ¢ 1abopaTOPHBIM
0o00pyIOBaHMEM; YyKa3blBaTh MPUHIUIBI JEHCTBUA TPUOOPOB U  TEXHUUYECKHUX
YCTPOMCTB: BECHI, TEPMOMETP, IUHAMOMETp, COOOIIAIOIIUECS COCYAbl, OapoMmerp,
phluar, MOABMKHBIM U HEMOABUKHBIA OJIOK, HaKJIIOHHAsl MJIOCKOCTh; XapaKTEepU30BaTh
MPUHITUTIBL ICUCTBUS U3YYEHHBIX MPUOOPOB U TEXHUUECKHX YCTPOUCTB C OTIOPOM HA UX
onucaHus (B TOM YHCIIC: TOIIMIUIHUKHA, YCTPOMCTBO BOIONPOBOMA, TUIPABIMUYECCKUI
MIPECC, MAaHOMETP, BBHICOTOMEpP, MOPIIHEBOM HACOC, apeOMETP), MCIOJb3ys 3HAHUS O
CBOMCTBax (PU3MYECKHX SBJICHUA U HEoOXoAuMble (U3MYECKHE 3aKOHbI U
3aKOHOMEPHOCTH; TIPUBOJIUTH TpPUMEPHl (HAXOAUTh HWHGOPMAIMIO O MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUW B TOBCEIHEBHOU >KWU3HH IS
oOecrieueHuss O€30MAaCHOCTU TMpU OOpalleHuH ¢ NpubopaMu M TEXHHUUECKUMU
YCTPOMCTBAMH, COXpaHEHHUS 3A0pPOBbsI U COOJIOACHHS HOPM SKOJIOTMYECKOIo
MOBE/ICHUS B OKPY’KaIOLIEH cpee; OCYIIECTBIATh 0TOOp MCTOYHUKOB MH(OpMaLUU B
HNHTepHeTe B COOTBETCTBUM C 33JJaHHBIM MOUCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUH U MyTEM CPABHEHMS Pa3TUYHBIX UCTOYHUKOB BBIIEIATH HHPOPMALIMIO, KOTOPAs
SBJIIETCS TIPOTUBOPEUMBON WM MOKET OBITh HEIOCTOBEPHOW; HMCMOJIb30BaTh IpHU
BBITIOJIHEHUH  YY9E€OHBIX  3aJaHUN HAYYHO-TIOMYJISAPHYIO JUTEPATYPY (HUIUIECKOTO
collepKaHusl, CIPaBOYHbIE MaTepualbl, pecypchl cetu MHTepHer, BiageTs npuémMamu
KOHCIIEKTUPOBAHUSI ~ TEKCTa, MpeoOpa3oBaHusi HMHPOPMALMU M3 OIHOW 3HAKOBOMU
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CUCTeMBbl B JIPYT'yl0; CO3/1aBaTh COOCTBEHHBbIE KpaTKUE THCbMEHHBIE U YCTHBIE
COOOIIEHNs] HA OCHOBE

2—-3 WCTOYHUKOB HMH(pOpMaIMKU (PU3NUECKOTO COACpPXKaHHUSI, B TOM YHUCIE MyOIUYHO
7ieNiaTh KpaTKhe COOOIIEHUS O pe3yibTaTaX MPOEKTOB WM yYEOHBIX HCCIEIOBAHMIA,
Ipy 5TOM TPaMOTHO KCIOJB30BaTh M3yUYCHHBIN MOHATHUIHBIN ammapaT Kypca (Qu3MKH,
COIPOBOXKJATh BBICTYIUICHHE MPE3CHTAIMEH; MPU BBINOJHEHUH yYEOHBIX MPOEKTOB U
UCCIICIOBAaHUI  pacmlpefenarb OOsS3aHHOCTH B TpPyHme B  COOTBETCTBUU  C
MOCTaBJICHHBIMU 3a/ladyaMH, CICIAWTHh 3a BBIMOJIHEHHEM IUJIaHa JIEHCTBUH, aJeKBaTHO
OLIGHMBaThb  COOCTBEHHBIH  BKJAJ B  JEATENBHOCTh  TPYMIbI,  BBICTPAUBAThH
KOMMYHHUKAaTHBHOE B3aUMOJICHCTBUE, YUUTHIBAs MHEHHE OKPY>KAOIIHX.

K koHly oOyueHus B 8 KJjacce mpeaMeTHbIE PE3ysbTaTbl HA 0Aa30BOM YpPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAOIINXCSI YMEHU:

HCIIOJIB30BaTh MOHATHS: Macca U pasMepbl MOJIEKYJI, TEILUIOBOE JBHKEHUE aTOMOB
U MOJIEKYJI, arperaTHble COCTOSIHHMS BEILECTBA, KPUCTALIMYECKUE U aMOp(HbIEC Tena,
HACBILICHHBIA W HEHACBIIEHHBIA 11ap, BJIAXXHOCTh BO3/AyXa, TEMIIEpATypa, BHYTPEHHS
DHEPIus, TEIUIOBOW JBUIAaTElb, JJIEMEHTAPHBINA JIEKTPUUYECKUM 3apsal, DJIEKTPUYECKOE
I10JI€, IPOBOJIHUKHU U TUDJICKTPHUKH, IOCTOSHHBIN JJIEKTPUYECKANA TOK, MATHUTHOE TIOJIE;
pasnuyuath sBJIEHUS (TEIUIOBOE pacHIMpEHHE M C)KaTue, TeIlonepenayda, TEIUIOBOE
paBHOBECHE, CMAyuMBaHUE, KalWULIPHBIE SBJICHUS, UCIApPEHUE, KOHICHCAIWs,
IIJIABJICHUE, KpHUCTAJIU3ALUs (oTBEpHEBaHUE), KUIIEHUE, Terronepeaada
(TemI0NpOBOJHOCTh, KOHBEKIUS, H3JIyYEHHUE), AJIEKTpHU3alUs Tell, B3aUMOJCUCTBHE
3apsA0B, JEHUCTBUA DIIEKTPUYECKOIO TOKA, KOPOTKOE 3aMBIKAHHUE, B3aMMOJEUCTBUE
MAarHUTOB, JEWCTBUE MAarHUTHOTO TOJISI HA IMPOBOJHHUK C TOKOM, 3JIEKTPOMArHUTHAs
UHAYKIUS) [0 ONMCAHUI0 MX XapaKTEepHbIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIMX JlaHHO€ (DU3MYECKOE SBJIEHUE; pacro3HaBaTh IMPOSIBICHUE
U3YYCHHBIX (DU3UYECKUX SIBJICHUH B OKPYKAIOIIEM
MUpE, B TOM yucie (U3UYECKUE SBICHUS B MPUPOJIE: MOBEPXHOCTHOE HATSXKEHUE U
KaNWUISIPHBIE SIBJIEHUS B MPUPOJE, KPUCTAUIbl B mpupojae, uinydeHue ConHIa,
3aMep3aHue BOAOEMOB, MOpCKUE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHera,
ANIEKTPUYECKHUE ABJICHUS B aTMOCc(hepe, IIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiid, Ipeiid MoaocoB, pojib MArHUTHOTO MOJIS JIs )KU3HU Ha 3emJie, MOJISIpPHOE
CHUSTHHUE, ITPU 3TOM NEPEBOIUThH MPAKTUUECKYIO 337]auy B YUEOHYIO, BBIICIATh
CYILIECTBEHHbIE CBOMCTBA (MPU3HAKU) (PU3NUYECKHUX SIBICHUN; OINMUCHIBATH H3YUYCHHBIC
CBOMcTBa Ten W (U3MUECKHe SBJICHMS, MWCIONb3yd (PU3NYECKHUE BEITUYMHBI
(Temmiepatypa, BHYTPEHHSISI dHEpPrus, KOJUYECTBO TEIUIOTHI, YAEIbHAA TEIJIOEMKOCTD
BEILIECTBA, VJENIbHAsl TeIUIoTa IUIaBJICHUs, ylelbHas TemioTa napooOpa3oBaHMs,
yJelibHAasl TEIUIOTa CrOPaHMs TOIUIMBA, KOA(MOUIIMEHT IMOJE3HOTO ACHCTBUS TEIIOBOM
MAIlIMHBI, OTHOCHUTEIbHAS BJIAXHOCTh BO31yXa, JJEKTPUUYECKUU 3apsj, CUJIa TOKAa,
ANEKTPUYECKOE HANPSKEHUE, CONPOTUBIICHUE NMPOBOJHUKA, YAEIBHOE CONPOTUBIICHUE
BEILIECTBA, pabOoTa M MOIIHOCTH 3JIEKTPUYECKOIO TOKa), MPU OMNUCAHUM MPABUIHHO
TPaKkTOBaTh (PU3UYECKUN CMBICI HCIOJIb3YEMbIX BEJIMYMH, OO03HAYEHUS U €JAMHMIIbI
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bu3nyecKnX BEIWYHH, HAXOAWTHh (DOPMYIbI, CBS3bIBAIONINE MTAaHHYIO (DU3UUECKYIO
BEJIMYMHY C JPYTMMHU BEJIMYMHAMH, CTPOUTH TpadUKu H3YYEHHBIX 3aBUCHUMOCTEH
¢u3nUeckux BEJIMYMH; XapaKTepU30BaTh CBOWCTBA Ted, (PU3UYECKUE SBICHHUS U
MPOLIECCHI, HCIOJIb3YsS OCHOBHBIE TMOJOXKEHHUS MOJIEKYJISIPHO-KUHETHUECKOH TEOpUu
CTPOCHHMSI BEIIECTBA, IPUHIIUII CYTIEPIO3UIINH MOJIeH (Ha KaYECTBEHHOM YPOBHE), 3aKOH
COXpaHEHHusl 3apsana, 3akoH OMma Juig ydacTka 1enu, 3akoH Jxoymns—JleHna, 3akoH
COXpaHEHHMs OHHEpPrud, TMPH OTOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA H
3aMUChIBaTh €T0 MAaTEeMaTHUECKOE BBIPAKEHUE; OOBSICHATH (PU3UUECKHE MPOLECCHl U
CBOICTBa T€J, B TOM YUCJIE U B KOHTEKCTE

CUTyallMii  NPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIABIATH  MPHUYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JOTMYECKUX IIaroB ¢ Omopoii Ha 1-2
M3YYEHHBIX CBOMCTBA (PU3NUECKUX SBICHUH, PU3NUECKUX 3aKOHOB WU

3aKOHOMEpPHOCTEH; periaTh pacu€THbIC 3aJauud B 2—3 JMEWCTBUS, UCIIOIb3Ys 3aKOHBI U
(bopMyIIbI, CBA3BIBaIONTNE (PU3MUECKIE BEIIMYMHBI: HA OCHOBE aHAIW3a yCIOBUS 3a/1a4u
3allMCBIBATh KPATKOE YCIOBHE, BBISIBIATH HEIOCTATOK MAHHBIX ISl PELICHUS 3aJ]1ayd,
BBIOMpaTh 3aKOHBI U (DOPMYIIBI, HEOOXOIUMBIE IS €€ PEIICHUs, TPOBOIUTh PACUETHI U
CpaBHMBAThH IOJYYCHHOE 3HaUeHHE (PU3MUECKON BETUYMHBI C M3BECTHBIMHU JTaHHBIMU;
pacrio3HaBath MpoOOJEMbl, KOTOpPbIE MOXKHO pPELIUTh NPU TMOMOIIM (PU3MUECKUX
METOJIOB,  HCIOJBb3yd  ONHWCAaHUE  HCCIEAOBAaHUS,  BBIACIHATH  MPOBEPSEMOE
MIPEINOJIOKEHUE, OICHUBATh IPABUIBHOCTh IOPSJKA IPOBEACHUS HCCIEAOBAHMUS,
JeJaTh BBIBOJABI, IPOBOJMUTH OIBITHI IO HAOMIOACHUIO (DU3NYECKUX SBJICHUN WIH
(bu3nyecKX CBOMCTB T (KalWUISPHBIE SIBIICHUS, 3aBUCUMOCTD JIaBJICHUS BO3/lyXa OT
ero o0bEéma, TemmepaTypbl, CKOpPOCTH IIpollecCa OCTBHIBAaHUS M HArpeBaHUsl MpH
M3JIydeHUH OT I[IBeTa U3JIyJaromed (IMOIJIOMIAoIIei) IMOBEPXHOCTH, CKOPOCTh
WCHapeHusi BOABI  OT TEMIEparypbl >KMAKOCTM U IUIOMAAM €€ TOBEPXHOCTH,
AJIEKTpU3alMgd TEJI W B3aUMOJCHCTBUE DHJIEKTPUYECKUX 3apA/IOB, B3aUMOJCHUCTBUE
MOCTOSIHHBIX MAarHUTOB, BU3YyaJU3alldsl MarHUTHBIX TIOJI€H MOCTOSIHHBIX MArHHUTOB,
JEUCTBUS MAarHMTHOTO TMOJISI Ha TMPOBOJHMK C TOKOM, CBOMCTBAa 3JEKTPOMAarHuTa,
CBOMCTBA DJICKTPOJIBUTATENISI ITOCTOSHHOTO TOKAa): (HOPMYJIHpPOBaTh MPOBEPSIEMBbIC
MIPENOJIOKEHUSI, COOUpPATh YCTAHOBKY M3 MPEIJIOAKEHHOTO0 000PY/I0BaHUS, OMTUCHIBATH
X0J1 OTbITa U (DOPMYIMPOBATH BHIBObI; BBIMIOJHATH MPSIMbIE U3MEPEHUS TEMIIEPATYPHI,
OTHOCHUTEJIbHON BIIAJKHOCTH BO31yXa, CHJIbI TOKA, HANpPSOKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX IMPUOOPOB M JATUYUKOB (PU3MUECKUX BEIWYHH, CPAaBHHBATH PE3yJIbTAThI
M3MEpPEHU ¢ yU4€TOM 3aJaHHON aOCOTIOTHOM MOTPEIIHOCTH; MPOBOJIUTH UCCIEIOBAHUE
3aBUCUMOCTH OJJHON PU3NYECKON BETMYMHBI OT IPYroi

C MCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTb COITPOTUBIICHUS ITPOBOJHUKA OT
€ro JUIMHBI, IUIOMIAIA MOMEPEYHOTO CEUYEHUS U YACIBbHOTO COMPOTHMBIICHUS BEIIESCTBA
MPOBOJIHUKA, CHJIBI TOKA, UAYIIETO Y€pe3 MPOBOJHUK, OT HANPSKEHUS HA MPOBOJHUKE,
HCCJICIOBAHUE IIOCEIOBATEILHOIO W MapajuIeIbHOIO0 COSIWHEHUW MPOBOIHUKOB):
MJIAHUPOBATHh HMCCIIEIOBAHUE, COOMPATh YCTAHOBKY M BBITMOJHATH M3MEPEHUS, CIEHys
MPEIOKEHHOMY TUTaHy, (DUKCUPOBATh PE3ybTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJIC
Tabauil U rpaduKoB, JejaTh BBIBOJBI IO pe3yJbTaTaM HCCIEIOBAHUS; MPOBOIUTH

KOCBCHHBIC HN3MCPCHHUA CI)I/ISI/ILIGCKI/IX BCINYHUH (yneanaﬂ TEIJIO0EMKOCTh BCIICCTBA,
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CONPOTUBIIEHUE TPOBOJHMKA, paboTa M MOIIHOCTh 3JEKTPHUUYECKOTO TOKA):
IUIAHUPOBATh M3MEPEHHUs, CcOoOUpaTh SKCHEPUMEHTAIbHYIO YCTaHOBKY, CIEIys
NPEIJIOKEHHON MHCTPYKIMHU, U BBIUMCISATh 3HAUEHHE BEJTUYHMHBI; COOMIOAATh MpaBuia
TEXHHUKHU 0€30MacHOCTH Ipu paboTe ¢ 1a00paTOPHBIM

000Opy/IOBaHMEM; XapaKTEepPU30BaTh MPHUHIMIBI JACUCTBUS HW3YYCHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPON HA WX OMUCAHUS (B TOM YHUCJE: CHCTEMA OTOILICHUS
JIOMOB, TUTPOMETP, MapoBas TypOUHA, aMIIEpPMETP, BOJIBTMETP, CUETUUK IIIEKTPUUECKON
SHEPTUH, DIIEKTPOOCBETUTENIbHbIE NPUOOpHI, HArpeBaTeNbHBIE JJIEKTPONPHUOOPHI
(OpuMepsbl), SJIEKTPUYECKHE NPEIOXPAHUTENH, 3JIEKTPOMATHUT, 3JIEKTPOJBUIaTEIb
MOCTOSIHHOTO TOKa), MCIHOJIb3ysd 3HAHMS O CBOMCTBAX (PU3WYECKUX SIBICHUN U
HeoOxouMble (DU3UYECKUE 3aKOHOMEPHOCTH; PAaclO3HaBaTh IMPOCThIE TEXHUYECKUE
YCTPOMCTBA U UBMEPHUTENbHBIE TPUOOPHI

110 CXEMaM M CXEMaTUYHBIM PUCYHKaM (KUAKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETD,
TUTPOMETpP, JIBUraTelb BHYTPEHHErO CrOPAHMS, JIEKTPOCKOI, PEOCTAT), COCTaBIAThH
CXEMBI JJIEKTPUYECKHUX LIENEW C IOCIEI0BATEIbHBIM U IAPAUIEIBHBIM COEAMHEHUEM
AJIEMEHTOB, pa3inyas yCJIOBHbIE OOO3HAUEHMsI D3JEMEHTOB OJJIEKTPUUYECKHUX IEeMeil;
NPUBOAUTH TpPUMEPHl (HAXOAUTH HH(POpPMALMIO O MpUMEpax) HPAKTUYECKOTrO
UCIIOJIb30BaHUsI (PU3MYECKUX 3HAHMM B TOBCEAHEBHOW XU3HMU Mg OO€CleyeHus
Oe3omacHOCTH MpH oOpalieHMH ¢ OpuOOpaMH U TEXHUYECKUMH YCTPONCTBaMH,
COXPAaHEHHUS 3J0pOBbS M COOJIOACHHS HOPM HKOJIOTUYECKOTO IOBEACHHS B
OKpY’KalolIel cpelie; OCYIIECTBISATh MOUCK MH(pOpMau (PU3nuecKkoro cojaep kaHus B
WNHurepHere,

Ha OCHOBE MMEIOIIMUXCSA 3HAHUM W MYTEM CPAaBHEHUS JOMOJHUTEIbHBIX HCTOYHUKOB
BBIJICISTh HMH(DOpPMALUIO, KOTOpas SBISETCS MPOTUBOPEYMBON WM MOXKET OBITh
HEJOCTOBEPHOI; UCITI0JIB30BaTh npu BBITIOJIHEHU N y4eOHBIX 3a/laHui’
HAyYHO-MIOMYJISIPHYIO JTUTEPATypy PU3NYECKOTO COAEpKaHUs, CIPAaBOYHbIE MaTepUabl,
pecypcbl  cetu  MHTepHeT, Bnanerb NpuéMaMH  KOHCHEKTUPOBAHUS  TEKCTa,
npeoOpa3oBaHusd MHPOPMALMK W3 OJHOM 3HAKOBOM CUCTEMBI B JAPYTYI0; CO3JaBaTh
coOCTBEHHBIC TTMCHMEHHBIC U KPaTKUE YCTHBIE COOOIIeHus, 000011ast nHGOPMAIIHIO U3
HECKOJIbKUX HCTOYHUKOB (PU3MUECKOrOo COAEpKaHUS, B TOM 4YHCIE MTyOJIMYHO
MPEACTABISATh PE3YNbTAThl MPOEKTHONM WJIM HCCIEAOBATENbCKON AEATENbHOCTH, MpPU
ATOM TPaMOTHO HCIOJb30BaTh HM3yUYCHHBIH TOHSATHUHBIA amnmapaTr Kypca (U3HKH,
COTIPOBOXAATh BBICTYIUICHHE IMPE3EHTAIMEH; MPU BBHITOJIHEHUU YYEOHBIX MPOEKTOB U
UCCJIEI0OBAaHUM (DU3MYECKUX TMPOIECCOB paclpenesatb OOS3aHHOCTH B TIpYyIIE B
COOTBETCTBHUH C NIOCTABJICHHBIMU 33Jja4aMHU, CICIUTh 32 BHIMOJIHEHUEM IJIaHa AeUCTBUI
U KOPPEKTHPOBATh €ro, aJleKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJ B JEATEIHHOCTH
IpynInbl, BBICTpaUBaTh KOMMYHHKAaTHBHOE B3aMMOCIHCTBHE, MPOSBISAS TOTOBHOCTH
paspemniaTh KOHQIUKTHI.

K koHiy oOyuenus B 9 KJjacce mpeaMeTHBIE PE3yJbTaThl Ha 0Aa30BOM YpPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

WCMOJIb30BaTh MOHATHS: CUCTEMa OTCU€Ta, MAaTepUajbHAs TOYKA, TPACKTOPHS,
OTHOCUTEITFHOCTh MEXaHMYECKOTO NBIKEHUs, nedopmarus (yrnpyras, miacTHdeckas),
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TPEHUE, LEHTPOCTPEMUTEIIPHOE YCKOPEHHUE, HEBECOMOCTh U TMEPErpy3KH, LIEHTP
TSKECTH, aOCOJIOTHO TBEPAOE TEJIO0, LEHTP TSKECTH TBEPAOrO Tela, PaBHOBECHE,
MEXaHUYeCKue Koyie0aHWs W BOJHBI, 3BYK, HWH(Qpa3Byk U  YyJIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJHBI, IIKAJIA JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh H
JATHbHO30PKOCTh, CHEKTPhl HCIYCKaHWS W TOTJIONICHHS, anb(da-, Oeta- w ramma-
U3ITyYEHUsI, W30TONBI, SIJACpHAsl SHEPreTHKa; pa3iudarh sBJICHUS (pPaBHOMEpPHOE H
HEPAaBHOMEPHOE MPSIMOJIMHEHHOE JIBUKEHUE, PAaBHOYCKOPEHHOE NPSMOJIUMHEWHOE
JIBH)KCHUE, CBOOOJHOE TMajJeHUE TEJ, PABHOMEPHOE JBWXKEHHE IO OKPY>KHOCTH,
B3aMMOJICHCTBHE TEJ, pEaKTUBHOE JIBIKEHUE, KoJeOaTeIbHOE IBIKEHUE (3aTyXarolue
U BBIHY)XJICHHbIE KOJIeOaHUs), PE30HAHC, BOJIHOBOE JIBIJKEHHE, OTpPaKCHHE 3BYKa,
NPSIMOJIMHEWHOE PACIpPOCTPAHEHUE, OTPAKEHUE U MPEIOMIICHUE CBETa, IOJIHOE
BHYTPEHHEE OTpPaXEHUE CBETa, PA3j0KE€HHE OEelIoro CBeTa B CIEKTP M CIIOXECHHE
CIIEKTPAJIbHBIX  LIBETOB, JUCIEPCUS  CBETA, €CTECTBEHHAs  PaJMOAKTUBHOCTb,
BO3HMKHOBEHHUE JIMHEHYATOTO CIHEKTpa M3IY4YEHHUs) MO OMUCAHUI0 MX XapaKTEePHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, JIEMOHCTPHUPYIOUIUX JIaHHOE (PU3HUECKOE SIBIICHUE;
pacro3HaBaTh NPOSBJICHUE U3YUYEHHBIX (DU3UUYECKUX SIBJICHUN B OKpYyXKarolieM Mupe (B
TOM 4HClIe (PU3UYECKUE SIBJICHUS B MPUPOJC: NPWIMBLI U OTJIUBBI, ABUKEHUE TJIAHET
ConHEYHO! CUCTEMBI, PEaKTUBHOE JBUKEHHUE KUBBIX OPTaHU3MOB, BOCIIPUATHE 3BYKOB
KUBOTHBIMH, 3E€MJIETPSICEHHUE, CEHCMHYECKHE BOJHBI, I[yHaMH, 3XO0, LBETa Tell,
ONTHUYECKHE  SBJICHUS B  TpUpOJie, OUOJOTUYECKOE  JCHCTBUE  BHAMMOTO,
yIbTPadUOIECTOBOTO M PEHTTCHOBCKOIO HU3JIYYEHUU, €CTECTBEHHBIN pagrOaKTUBHBIN
GboH, KOCMHUYECKHE JIy4Yd, pPaJAMOAKTHBHOEC U3IyYCHHE NPUPOJHBIX MHUHEPAJOB,
JEWCTBUE PAJUOAKTUBHBIX M3JIyYEHUN HA OpraHW3M YEJIOBEKa), MPH 3TOM NEPEBOIUTH
MPAKTUYECKYIO0 3aJadyy B Y4€OHYIO, BBIJEISATH CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKH)
(bu3nYecKuX SBICHUMN; OMUCHIBATH M3YYEHHBIE CBOMCTBA TeJl U (PU3UUECKUE SIBJICHUS,
UCTIONIB3YSI (PU3MUECKHE BEIMYMHBI (CPEIHSAsI M MTHOBEHHAs CKOPOCTh Tejla Mpu
HEPAaBHOMEPHOM JIBH>KECHUH, YCKOPEHUE, TIEPEMENIEHUE, MTyTh, YII0Bas CKOPOCTh, CUJIa
TPEHUSsl, CHJIa YNPYrOCTH, CHJIA TSKECTH, YCKOPEHUE CBOOOJHOrO MajJeHHs, BEC Tena,
UMITYJIbC TEJIa, UMITYJIbC CHJIBI, MEXaHHYeCKas paboTa M MOIIHOCTh, MOTEHIMATbHAs
SHEPrus Teja, MOJHATOrO HaJ MOBEPXHOCTHIO 3€MIIM, MOTECHIMAIbHAS SHEPTHUS CHKATON
NPY>KUHBI, KHHETUYECKasl SHEPTHs, MMOJHAsS MEXaHUYEeCKasi DHEPTHUsl, EPUOJT U YaCTOTa
KoJieOaHW, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA, CKOPOCTh CBETA,
MOKa3aTellb MPEJIOMIICHUSI CPEJIbl), TIPU ONKUCAHUU MPABUIILHO TPAKTOBATHh (PU3WUYECKUI
CMBICJT HCTOJB3YEMbIX BEJIMYMH, O0O3HAYCHHUS W €IWHUIBI (U3UYECKUX BEIIUNYUH,
HaxOJUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYH (HU3UYECKYI0 BEIMYMHY C JAPYTUMU
BEJIMYMHAMH, CTPOUTh TPaPUKU H3YYCHHBIX 3aBUCUMOCTEH (DU3UUECKUX BEIUYMH;
XapaKTepU30BaTh CBOMCTBA Tel, (U3MUECKUE SBICHUS U MPOIECCHI, UCIIONB3YsI 3aKOH
COXpPAHEHUS! SHEPrUU, 3aKOH BCEMHUPHOIO TITOTEHHS, MPUHIUII CYNEPIIO3UIUU CHUJ,
MPUHIIAI OTHOCUTEIBHOCTH [ anmuies, 3akoHbl HbI0TOHA, 3aKOH COXpaHEHUSI UMITYJIbCa,
3aKOHBI OTPKCHHS M TPEJIOMJICHUS] CBETA, 3aKOHBI COXPaHEHHUs 3apsjoBOTO U
MacCOBOTO 4YHCEI TMpU SAJIEPHBIX pEaKUUsX, TMPU HBTOM JaBaTh CIOBECHYIO
(GbOpMYIMPOBKY 3aKOHA M 3alUCHIBATH €T0 MATEMaTHYECKOE BBIPAKEHHUE; OOBSCHSATH
¢dbu3nyecKkre MPOIECChl M CBOWCTBA TEJ, B TOM YHCJIE UM B KOHTEKCTE CHUTYallUi
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IPAKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH MPUUMHHO- CJIEICTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKUX IIaroB ¢ ONMOPOi Ha 2—3 U3yUYEHHBIX CBOMCTBA
bu3nueckux sABJICHUN, (U3MUECKMX 3aKOHOB WJIM 3aKOHOMEPHOCTEH; pelaTh
pacu€THbIE 3a7a4d (OMUPAIOIIMECS HA CUCTEMY U3 2—3 ypaBHEHHMII), HCIOJb3Ysl 3aKOHbI
U (GopMyIibl, CBA3BIBAIOIIKE (PM3MUECKHUE BEIMUYMHBI: Ha OCHOBE aHAIMW3a YCIIOBUS
3a/lauyd 3aluChiBaTh KPATKOE YCIIOBUE, BBIABIATH HEAOCTAIONIME WU HW30BITOYHBIC
JTaHHBIC, BBHIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOJUMBIE JJISi PEUICHUs, MPOBOAUTH
pacu€Thl M OILICHWBATh PEATMCTUYHOCTH TMOJYYEHHOTO 3HaueHus (QU3n4YecKon
BEJIMUYMHBI, pAacro3HaBaTh NPOOJIEMBbI, KOTOpPbIE MOXHO pPEUIUTh MpPU MOMOIIH
bu3MYeCKUX METOAOB, UCIIOJIb3Yysl OMUCAHUE HMCCIEIOBAHUS, BBIIACIATH MPOBEPSIEMOE
MPEANoJoKEeHUe, OICHUBATh MPAaBUJIBLHOCTh TMOPSAJAKA TPOBEJACHUS HCCIEI0BAHMS,
JieNiaTh BBIBOJIbI, HHTEPIIPETUPOBATh PE3YJIbTAThl HAOMIOJCHUN M OMBITOB; MPOBOAUTH
OMBITHl MO HAOMIOACHUIO (PU3NYECKUX SBICHUN WM (U3NYECKUX CBOWCTB Tel
(u3ydyeHue BTOpOTO 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs SHEPIUH, 3aBUCUMOCTH
nepuoaa KosuebaHuil npyKMHHOI'O MasiTHUKAa OT Macchl Ipy3a U KECTKOCTU MPYKUHBI U
HE3aBHCHUMOCTh OT aMIUIUTYIbl MaJIbIX KoJeOaHuH, MPSAMOIMHEHHOE pacIpOCTPaHEHHE
CBETAa, Pa3J0KEeHUE OEJIOro CBeTa B CIEKTP, U3yUYEHUE CBOMCTB U300paXKEHHS B IIIOCKOM
3epKajie W CBOMCTB H300pa)k€HHsI IpeaMeTa B coOMparouleil juH3e, HaOIroAeHHE
CIUIOIIHBIX M JIMHEHYaThIX CIIEKTPOB U3JIYYEHHUS): CaMOCTOSITEIbHO COOUpaTh
YCTAHOBKY W3 H30BITOYHOTO Habopa OO0OpyJOBaHUsS, OMUCHIBATH XOJ ONBITA U €ro
pe3ynbTaTel, (QOPMYTUPOBATH BBIBOJABI; IPOBOAUTH NPU HEOOXOAUMOCTH CEPHUIO
IPSAMBIX U3MEPEHUM, OTIPENEIISAsl CPEIHEE

3HaUEHUE HU3MepsAeMOl BenuuMHbI ((POKYCHOE pacCTOSHHUE COOMpAIOIIEH JIMH3bI),
000CHOBBIBaTh BBIOOp crioco0a M3MEpeHHs: (M3MEPUTENBHOTO MpUOOopa); MPOBOJIUTH
WCCIIEIOBAaHNE 3aBHUCHUMOCTEH (PU3MUECKHX BEIWYMH C MCIOJIH30BAHUEM MPSIMBIX
U3MEpEHNI (3aBUCHUMOCTh MyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JBIKEHUHU 0e3
HAYaJIbHOM CKOPOCTH, Mepuoja KoJieOaHMH MaTeMaTHUYeCKOrO MasTHUKA OT JIIMHbI
HUTH, 3aBUCUMOCTH YIJla OTPaXK€HUs CBETa OT YIJIa MaJCHUS U YIJIa IPEJOMIICHUSI OT
yria majeHus): IUIAHUPOBaTh MCCIEJOBAHUE, CAMOCTOSITENBHO COOMpATh YCTAHOBKY,
buKkcUpoBaTh PE3yNbTAThl MOTYYCHHONW 3aBHCHUMOCTH (U3WYECKUX BEIMYUMH B BUJC
Tabnul W rpaduKoB, JeiaTh BBIBOJABI IO pe3yslbTaTaM HCCIEIOBaHUS; IPOBOAUTH
KOCBEHHBIC M3MEpPEHUsI (PU3UYECKHX BEIUYHMH (CpPEeIHss CKOPOCTh M YCKOpPEHHE Teja
IpH PaBHOYCKOPEHHOM JABM)KCHHUH, YCKOPEHHE CBOOOTHOTO TaACHHS, >XECTKOCTh
MPYKUHBI, KOY(PGUIIMEHT TPEHHUS CKOJBXEHUs, MEXaHWUYecKass paboTa M MOIIHOCTD,
yacToTa M TEepuoja KojieOaHWi MAaTeMaTHYecKoro | MPYKUHHOTO MAasTHUKOB,
onTHYECKas Ccujia coOuparolled JIMH3bI, pPaJAMOAKTHBHBIM (OH): TUIAHUPOBATH
U3MEpEHHs, COOMpaTh SKCICPUMEHTAIFHYI0 YCTAaHOBKY W BBINONHITH H3MEpPEHHUS,
clenyst PeAJIOKEHHON HHCTPYKIIMH, BBIYMCIISATh 3HAUYCHUE BEJIMUMHBI U aHATU3UPOBAThH
MOJIyYE€HHBIE PE3yNbTaThl C YYETOM 3aJlaHHOM TMOTPEHIHOCTH M3MEPEHMIt; COOJII0IaTh
npaBuja TEXHUKU O€30MacHOCTH Mpu padoTe ¢ JabopaTOpHBIM  00OpPYAOBaHHUEM;
pa3inyaTh OCHOBHBIC TPU3HAKY U3YUYEHHBIX (DU3MUECKUX MOCIICH:

MaTepualibHas
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TOUYKa, aOCOJIOTHO TBEPIOE TENO, TOUEUHBIM HMCTOYHMK CBETa, JIyd, TOHKas JIMH3a,
IUIAHETapHAass MOJENb aTOMAa, HYKJIIOHHAs MOJENb aTOMHOIO $1pa; XapaKTepH30BaTh
INPUHLHUIIBI 1€WCTBUS U3YYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPONCTB € ONOPOM Ha UX
onucaHus (B TOM YHCIIE: CIUIOMETP, JATYUKH MOJOKEHUS, PACCTOSHUS U YCKOPEHUS,
pakera, 3X0JIOT, OUYKH, IEPUCKOM, (POTOAIIAPAT, ONTHYECKUE CBETOBObI, CIIEKTPOCKOII,
J03UMETp, Kamepa BuiibcoHa), UCIosb3ys 3HaHUSL O CBOMCTBAX (PU3NUECKUX SBJICHUN U
HEOOXOAUMBbIE (PU3NYECKUE 3aKOHOMEPHOCTH; HCIOJIb30BaTh CXEMbl U CXEMaTHUYHbIE
PUCYHKM M3YYEHHBIX TEXHMYECKHX YCTPOMCTB, HW3MEPUTEIbHBIX NPHOOPOB U
TEXHOJIOTHYECKUX MPOLIECCOB NPH PEMICHHH y4€OHO-IPAKTUYECKUX 3a/1a4, ONTUYECKUE
CXEMBbI U TOCTPOEHUsI M300paKEHUH B IJIOCKOM 3€pKajle M COOMparollel JIMH3E;
OPUBOAUTh NPUMEPHl (HAXOAUTh HHGMOPMALMIO O MpUMEpax) MNPAKTUYECKOTO
WCIIONIb30BaHUsl (PU3UYECKUX 3HAHUM B TOBCEIHEBHOW >KHU3HHM M OOecreueHus
Oe3omacHOCTH TMpH OOpalieHuH ¢ OpuOoOpaMh U TEXHUYECKUMH YCTPOHCTBaMH,
COXpAaHEHHUsl 3J0pOBbSI M COOJIOACHHS HOPM DKOJIOTUYECKOTO IIOBEACHHS B
OKpY>KaIoIlleH cpeie; OCYLIECTBISTh MOUCK MH(OpMaLUU (PU3NUECKOTO COAEPKAHUS B
WNHTepHeTe, caMOCTOSTENBHO (OPMYJNHPYs TOUCKOBBIA 3allpoc, HAXOAUTh IIyTH
ONpeaeNeHUs] JOCTOBEPHOCTH TMOJYYEHHOW HMH(POPMAlUM HA OCHOBE HMEIOIIUXCS
3HaHUW WM JONOJIHUTENIbHBIX HCTOYHHMKOB; HCIOJIb30BaTh NPHU BBIIIOJHEHUU YUE€OHBIX
3aJJaHull HAy4YHO-TIOMYJISIPHYIO JIUTEPATypy (PU3MUECKOIO COAEpMaHUs, CIPaBOUYHbBIC
Marepuansl, pecypcbl cetu HTepHeT, BIaJeTh NpUEéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHusd MHPOPMALMM W3 OJHOM 3HAKOBOM CUCTEMBI B JAPYTYIO; CO3JaBaTh
COOCTBEHHbIE NHUCHBMEHHBIE M YCTHbIE COOOILEHHS Ha OCHOBE HH(QOpMAIMHU U3
HECKOJIbKUX HMCTOYHHKOB (PU3MUECKOrO COAepKaHUs, MyOJIMYHO MPEACTaBIATh
pe3ynbTaThl MPOEKTHON WM HUCCIEAOBATENIbCKOM NEATEIbHOCTH, MPU 3TOM T'PaMOTHO
MCIIOJIb30BaTh M3YYECHHBIM NOHSATHIHBIA ammapaT HM3y4yaeMoro pasjena (Qu3uku u
COTIPOBOXAATh BBICTYIJICHUE Npe3eHTalueld ¢ y4€TOM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
Ne HaumenoBanue KomuyectBo | Ilporpammuoe conepkanrie |  OCHOBHBIE BUJIBI ACSITEIBHOCTH 00yUYaIOIIMXCS
m/n | Pa3menoB M TEM 4acoB
y4eOHOTO
npeaMeTa
Pasznes 1. ®u3uka U ee poJib B NO3HAHUM OKPY’KalOLIEro Mupa
1.1 A ®duszuka—Hayka o 2 ®dwusuka — HayKa o Ipupoje. | BeisiBiaeHHe paznmuuuili Mexay QU3NYEeCKUMU
[pHUpoac ABnenus IPUPOJIBL. X MHYECKUMH MIPEBPALIEHHSIMH.
Dusiaeckue  SBICHWL: | pycnospapanue 1 KJaccupuKanus GU3NIECKuX
MCXaHIICCKHC, SBJICHUN: MEXaHUYECKUX, TEIUIOBBIX,
TCILTOBBIC, ANEKTPUIECKUX, MATHUTHBIX U CBETOBBIX.
SJICKTPUICCKHC, Habmonenue n onucanve GuU3NUeCKuX SBJICHUM
MarHuTHbIE,  CBETOBBIE,

3BYKOBBIC




1.2 | ®dusnueckue DU3NYECKHUE BEINYUHBI. Onpenenenue  UEHBI ACHEHUS  IIKAJIBI
BEJIMYUHBI N3mepenne puznueckux H3MePUTENLHOTO MPUGOPA.

BenuuuH. Dusnueckue .
N3mepenne  JUHEWHBIX  pa3MepoB Te€l U

puOOpHI. )

TTorpemHocTs MIPOMEKYTKOB BPEMEHH C YYETOM MTOTPENTHOCTEN.

M3MepeHHit N3mepenne 00bEMa KUJIKOCTH U TBEPAOTO TeEJA.

MG)KI[YHapo,Z[HaH cucremMma HSMCpCHI/IG TCMIICPATYPHI IIPU ITIOMOIITH

€IMHULL YKAJIKOCTHOTO TEPMOMETPA U AAaTUMKA
TEeMIIEPaTyphI.
BrinonHeHne TBOPYECKUX 3aJaHUM 10 IOUCKY
CIOCOOO0B U3MEPEHUSI HEKOTOPBIX (PU3NUECKUX
XapaKTEPUCTHUK, HAIIPUMED, Pa3MEPOB MaJIbIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAATEHHBIX
00BEKTOB, OOJIBIIINX PACCTOSTHUHN, MAJIBIX

IIPOMEKYTKOB BPEMEHHU. O6cyxnenue

npeajaraeMbIx cCnoco0oB
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1.3. | EctecTBeHHOHAYYHBIN 2 Kak ¢usuka u apyrue BeigBrkeHrne rumnoTe3, OOBSICHSIOIUX MPOCTHIE
METO/I TI03HAHMS €CTECTBEHHbIE HAYKU SABJICHUSL, HATIPUMED:
U3YYaroT IIPUPOLY.
ECTecTBeHHO-Hay HbIi] — [OYEMY OCTAHABIMBAETCS ABUKYIIEECS 1O
METOJT TTIO3HAHHMSL: TOPH30HTAIBHON MOBEPXHOCTHU TEIO; — MOYEMY
HaOIIO/ICHUE, TIOCTAHOBKA | B 3KapKYIO ITOTO/Y B CBETIION OJeXkIe
Hay4qHOTO BOIpOCa, npoxJiaaHei, yeM B TéMHOM. [IpemiokeHne
BRVIBIDRCHHC THIIOTES, Croco00B MPOBEPKHU THIIOTE3.
SKCIIEPUMEHT I10 IIPOBEPKE
T —— [IpoBejieHHE MCCIIENO0BAHUS O IIPOBEPKE
HaOJII0IAEMOTO SIBJICHHUS. KaKOMJINOO MMITOTESHI.
OHHCE‘HVHG (usneckux [TocTpoenue mpocTeimux Moaeaei Gu3nIecKux
ABJICHHH € TIOMOTHBIO SABJICHUM (B BUJIE PUCYHKOB MJI CXEM), HAIPUMED
MoAcaCH najicHKeE ITPEAMETA; NPSMOIMHEHHOE
pacripocTpaHeHHe CBETa
Hroro no pazneny 6

Pa3znean 2. IlepBoHayasibHbIe

CBE€ACHUA 0 CTPOCHMH BEIIIECTBA

2.1

Ctpoenue BeniecTna

1

CtpoeHue BeniecTna:
aTOMBI U MOJIEKYJIbI, HX
pasmepsl. OnbITHI,
JOKa3bIBAIOIIHE
JUCKPETHOE CTPOCHHE
BEIIECTBA

HaGnronenue u uHTEpIIpeTaIUs OMbBITOB,
CBUJICTEJILCTBYIOIIUX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHHHM BEILIECTBA: OMBITHI C PACTBOPEHUEM
pPAa3IMYHBIX BEUIECTB B BOJE.

OneHka pa3MepoB aTOMOB M MOJIEKYJI C
UCIOJIb30BaHueEM (oTorpaduil, HOTy4YEHHBIX
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Ha aTOMHOM CHJIOBOM MUKpockone (ACM) —
nabopaTtopHas pabora o teme: «OreHka

JTMaMeTpa aToMa METO/IOM PSiIoB (C
ucrnois3oBanueM gororpaduii)». OnpeneneHue
pa3MepoOB MaJIbIX Te

2.2

JIBmxeHne u
B3aMMOJICUCTBHE
YaCcTHUIl BEIICCTBA

JIBu>xkeHue YaCTHIL
BEIIIECTBA. CBsi3b
CKOpPOCTH JBUKECHUS
YaCTHIL c
TEeMIIEpaTypou.
bpoyHOBCKOE ABMKEHME,
mubdy3us.

B3aumopaeiicTBue 4yacTHIL
BEIIECTBA: IPUTSKEHHUE
1 OTTAJIKUBAHUE

Habntonenue u o0bsicHeHne OpOYHOBCKOTO
NBUKeHUs U siBiieHus quddysun. Ilposenenue u
00BsICHEHHE ONBITOB I10 HAOIIOIEHUIO
TEIUIOBOTO paciiupeHus ra3oB. [IpoBenenue u
00BSCHEHHE OMBITOB 110 OOHAPY>KEHUIO CHII
MOJIEKYJISIPHOTO MPUTSKEHUSI U OTTAJIKUBaHUS
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2.3

ArperaTHeie
COCTOSIHHS BEILIECTBA

Arperarssie
COCTOSIHMSI ~ BEIIECTBA:
CTpOEHHUE ra3os,

WKHJIKOCTEU U TBEPJIBIX
(KpUCTAUIMYECKUX)  TeJl.

B3aumocBsa3b MEKTY
CBOIICTBAMH BEIISCTB B
pa3HbIX arperaTHbIX
COCTOSTHUSIX 51 170.9
ATOMHO-MOJICKYJISIPHBIM
CTPOCHHUEM.

OcobenHoCTH

arperatHblX  COCTOSTHUH
BOJIBI

Onucanue (C UCHOJIB30BAHUEM MPOCTHIX
MOJIeNIei) OCHOBHBIX pa3IMunid B CTPOSHUH Ta30B,
KUIKOCTEH M TBEPIBIX TEII.

OO0OBsACHEHHE MaJIOH CKMMAEMOCTH KHIKOCTEH 1
TBEPABIX TeJ, OOJBIION C)KUMAEMOCTH T'a30B.
OObsicHeHue coxpaHeHus: GOPMBbI TBEPABIX TE U
TEeKY4eCTH JKHJIKOCTH.

[IpoBeneHME OMBITOB, TOKA3BIBAIOIITNX, YTO B
TBEPIIOM COCTOSTHUH BOJIBI YaCTHIIBI HAXOSATCS

B CPEIHEM JIaJIbIIe IPYT OT Jpyra (TUIOTHOCTH
MEHBIIIE), YEM B KHUIKOM.

Y cTaHOBICHUE B3aMMOCBSI3U MEKITY
0COOEHHOCTSIMH arperaTHbIX COCTOSTHUN BOJBI U

CYIICCTBOBAHUCM BOJHLIX OPIaHHU3MOB

(MC — 6uonorus, reorpadusi)

Htoro no pasugeny

Pa3nen 3. /IBu:keHMe U B3aUMOJAeCTBHE TeJl
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3.1

Mexanunueckoe
JIBYDKEHUE

MexaHnueckoe ABUKEHHUE.
PaBHOMEpHOE 1

HEPAaBHOMEPHOE JIBUKEHUE.

Cxopoctb. Cpennsis
CKOPOCTh IIpHU
HEPaBHOMEPHOM
JNBH>KEHUU. Pacuér mytu u
BPEMEHHU JIBUKCHUS

HccnenoBanue PAaBHOMEPHOTO JBHKCHMUS,
OIIpEEIICHUE €T0 IPU3HAKOB.

HaGmonenne HepaBHOMEPHOTO JIBIKEHUS U
oTpe/ieNicHUE ero OTITUIHIA oT
PaBHOMEPHOTO JIBHIKEHUSI.

Omnpenenenne CKOPOCTH paBHOMEPHOTO
JBIDKEHUS (IIapuKa B )KHIKOCTH, MOJCIIN
AJIEKTPUUYECKOTO aBTOMOOUJIS U T.1.).
Omnpenenenue CpeHEe CKOPOCTH CKOJIbKEHHUS
OpycKa WM IIapuKa Mo HAaKJIOHHOHW TIOCKOCTH
Petenue 3amay Ha ornpeziesieHue MmyTH, CKOPOCTH
U BPEMEHU PAaBHOMEPHOTO JABUKECHUSI.

AHanu3 rpauKoB 3aBUCUMOCTH MYTHU U CKOPOCTHU
OT BPEMEHU
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3.2

Nnepuwms, macca,
IJIOTHOCTH

SABneHue uHEPIUU. 3aKOH
MHEpuUH. B3anmoiencraue
TEJ KaK MpU4YrHa
U3MEHEHHUS CKOPOCTHU
NIBIDKEHUS Tel. Macca Kak
Me€pa UHEPTHOCTH Tea.
IInoTHOCTH BellEeCTBA.
CBs3p IJIOTHOCTH C
KOJIMYECTBOM

MOJIEKYJI B €IUHUIIC
00BEMa BellecTBa

OObsicHEHUE U IPOTHO3UPOBAHUE SIBJICHUM,
00YyCIJIOBJIEHHBIX HHEPLUEN, HATPUMED, YTO
MPOUCXOJIUT MIPU TOPMOKEHUH UITU PEIKOM
MaHEeBpEe aBTOMOOUJIS,, TOUYEMY HEBO3MOKHO
MIHOBEHHO MPEKPATUTh ABUKEHUE HA BEIOCUIIEE
WM caMoKaTe | T. 1.

[IpoBeneHUE U aHAIN3 OIIBITOB,
JEMOHCTPUPYIOIINX U3MEHEHUE CKOPOCTH
JBUKEHUS TeJa B pe3yJbTaTe ACHCTBUS HA HETO
JIPYTUX TEJl.

Pewrenue 3a1ay Ha onpezeneHne Macchl Tena, ero
00BbEMa U MIOTHOCTH.

[IpoBeneHue u aHamu3 OMBITOB,
JIEMOHCTPHUPYIOIINX 3aBUCUMOCTh U3MEHEHUS
CKOPOCTH TeJIa OT €ro MacChl MpU
B3auMo/iecTBUU Tel. MI3MepeHne Macchl Tena

Pa3ITUYHBIMH CTIOCOOAMH.

Omnpenenenre MIOTHOCTH Tella B pe3yibTaTe
U3MEPEHUS €r0 MacChl U 00BbEMaA
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3.3

Cuna. Buael cun

14

Cuna KaK
XapaKTEPUCTHUKA
B3aUMOJIEUCTBUS TEJ.

Cuna ynpyroct U 3akoH
I'yka. I3mMepenue cuibl ¢
MIOMOIIBI0 JUHAMOMETPA.
SBneHHEe TATOTEHUS U
cuna  Tsokectu. Cuita
TSXKECTH Ha JIpYyTHUX
IJTAHETAX.

Bec Tena. HesecomocTs.
CroxxeHue cuil,
HaIPABJICHHBIX 10 OJHOU
IPSMOM.
PaBHOzeMcTBYIOIIAS CUIT.
Cuna tpenus. Tpenue
CKOJIbJKEHHS U TPEHUE
nokosi. TpeHue B nmpupoae
U TEXHUKE

N3yueHune B3aMMOIECUCTBUS KaK IPUYUHBI
M3MEHEHUs CKOPOCTH TeJla UJIH ero AedopMarui.
OnucaHue peaibHbIX CUTYalluid B3aUMOICUCTBUS
TEJ C IIOMOIIBIO MOJIEIIEN, B KOTOPBIX BBOJUTCS
MOHATHE U N300paKEeHUE CHUIIBI.

N3yuenne cunbl ynpyroctu. HMccimenosanue
3aBUCUMOCTH CUJIBI YIPYTrOCTH oT

VIJUHEGHUS ~ PE3WHOBOTO  IIHypa WU
IPYXKUHBI (C TOCTpOEHUEM Tpaduka).

AHanu3 NpakTUYECKUX CUTYyaIui, B KOTOPBIX
TIPOSIBIISICTCS ICUCTBUE CHIIBI YIIPYTOCTH
(ympyrocth msida, KPOCCOBOK, BETOK JiepeBa
u ap.).

AHanu3 CuTyalnil, CBSI3aHHBIX C SIBICHUEM
TATOTCHHSI.

OOBsicHeHHE OpOUTAIILHOTO IBUKEHUS IUIAHET C
WCIIOJIb30BaHUEM SIBJICHUS TATOTEHUS M 3aKOHA
WHEPIIH.

HSMepeHI/Ie BCCa TCJ1a C IOMOIIBIO JUHAMOMCTpPA.

O06o0cHOBaHKE 3TOTO CIIOCO0A U3MEPEHUS.
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AHanu3 1 MOJAETUPOBAHUE SBJIECHUSI HEBECOMOCTH.
DKCIEepUMEHTAIBHOE MOJyYeHUE MTPaBUiia
CJIOKEHHSI CUJI, HAIPABJIEHHBIX BJOJIb OJTHOU
npsamoii. OnpeiesieHue BEITMYMHBI
PABHOJICMCTBYIOIIEH CHIL.

N3ydeHne cuibl TpeHUS CKOJIBKEHUS U CUIIbI

TPEHUS TIOKOSI.
UccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUST OT
CUJIBI  JIaBJICHUSI M  CBOMCTB  TPYIIMXCS
IIOBEPXHOCTEMN.

AHaJIN3 IPAKTUYECKUX CUTyallul, B KOTOPBIX
IIPOSIBIIICTCS IEUCTBUE CUIIBI TPEHUS,
UCIOJIB3YIOTCSI CIOCOOBI €€ YMEHBILICHUS WU
yBeJIMYEHUs (KaTaHUE Ha JIbDKax, KOHbKaXx,
TOPMOXEHUE aBTOMOOUJIS, UCIIOJIb30BAaHUE
NOAIIMITHUKOB, TUIABAHUE BOJIHBIX )KUBOTHBIX U
ap.). Pemenue 3aga4u ¢ uCronb30BaHUEM
(dopMyJ1 A1 pacuéra CHIIbI TXKECTH, CUIIbI
YIPYT'OCTH, CUJIbI TPEHUS

Hroro no pazaeny 21

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEH M ra30B
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4.1

Hasnenue. [lepenaya
JaBJICHUS TBEPIBIMU
TeJIaMHM, KUJIKOCTSIMU U
razaMu

Japnenue. CriocoObl
YMEHBIIICHUS U YBEIUYCHUS
naBiieHUs. /[aBieHue rasa.
3aBHCHUMOCTD JIaBJICHHUS
rasa ot oobéma,
TeMIepaTyphl.

AnHanu3 u 00bSICHEHHE ONBITOB U MPAKTUIECKUX
CUTYyallui, B KOTOPBIX MPOSIBIIAETCS CUIIA
JaBJICHUSL.

O6ocHOBaHME CITIOCOOOB YMEHBIIICHUS U

YBCIIMYCHUA TABJICHUA.

H3y‘—ICHI/IC 3aBUCHUMOCTHU OAaBJICHUA ra3a

Ilepenaua nasineHus
TBEPABIMU TEJIAMU,
KUJKOCTSAMU U ra3aMH.
3akoH Ilackans

0T 00BEMA U TeMIIEpaTypHI.

N3ydenune ocoOEHHOCTEH nepenadn TaBICHHUS
TBEPABIMU TEJIAMH, KUJKOCTIMH U Ta3aMHU.
OG6ocHOBaHUE PE3yJIbTATOB OIBITOB
O0COOCHHOCTSIMU CTPOCHUS BEIIECTBA B TBEPIOM,
YKUJIKOM M Ta3000pa3HOM COCTOSTHUSX.
DKCNEPUMEHTAIBHOE TOKA3aTEIbCTBO 3aKOHA
ITackans.

Pemenue 3a1au Ha pacy€r naBieHUs TBEPAOTO
Tela
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4.2

]_IaBJ'IGHI/IC KNIKOCTHU

3aBHCHUMOCTD JIaBICHUS
KUIKOCTH OT TITyOUHBI.
ITneBMaTHUECKHE
MaIITUHEI.
I'mapocratnueckuit
MapaioKc.

Coobmmaromnmecss  COCyabl.

I'mapaBanyeckue
MEXaHHU3MBbI

HccnenoBaHue 3aBUCUMOCTH JABJICHUS KUIKOCTH
OT TIOyOMHBI TIOTPY)KEHHS W  TUIOTHOCTHU
JKUJKOCTH. Hab6monenue u 00BICHEHHE
TUJPOCTATHYECKOIO MapajoKca Ha OCHOBE 3aKOHA

ITackais.

N3ydenune cooOmarommxcsi CoOCy10B.

Pemenue 3a1au Ha pacy€T JaBICHUS KUIAKOCTH.
OOBsicCHEHUE TIPUHITUTIA ICHCTBUS
TUPABINYECKOTrO Mpecca, MHEBMATHYECKUX
MAaIlIyH.

AHanu3 1 00bSICHEHHE MPAKTUYECKUX CUTYaIUH,
JEMOHCTPUPYIOLIUX MPOSIBJICHUE JTABJICHUS
KUJKOCTH U 3akoHa [lackaiisi, Hanpumep
IPOLIECCOB B OPTraHU3ME MPU ITyOOKOBOIHOM
HBIPSTHUU

4.3

ATmocdepHoe
JTaBJICHUE

AtMmochepa 3emiu U
aTMoc(epHOe JaBJICHHE.
[TprunHb
CYILIECTBOBAHUS

DKCNepUMEHTAIbHOE oOHapy>KeHHe
aTMOC(EepHOTO J1aBJICHUS.

Ananu3 u 00bsICHEHHE OITBITOB U IMPAKTUYCCKHUX
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BO3IYIITHON 000JI0UKH
3emun. OnbIT
Toppruenm.  U3mepenune
aTMOC(EpPHOTO  JaBJICHUS.
3aBUCUMOCTh
aTMOC(EpPHOTO  JaBJICHUS
OT BBICOTHI HaJ YPOBHEM
Mops.  [Ipubopsr U1t
u3MepeHus aTMochepHOro
JTaBJICHUS

CUTYaIIHii, CBI3aHHBIX C IEHCTBUEM aTMOC(HEPHOTO

JaBJICHUA.

OOBbsacHEeHHE CyIIECTBOBaHMs aTMOC(eEphl Ha
3emJiie ¥ HEKOTOPBIX IUIAHETax Uiu €€
OTCYTCTBHUSI Ha JPYTUX IU1aHeTax u JIyHe.
OObsicHEHNE U3MEHEHHUSI INIOTHOCTH aTMOC(EpHI
C BBICOTOM M 3aBUCUMOCTH aTMOC(HEPHOTO
JIaBJICHUS OT BBICOTHI. PereHue 3aia4y Ha pacuér

aTMOC(bepHOI‘O JaBJICHHA.

N3yyenne ycTpoiicTBa GapoMeTpa-aHepona
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4.4

JlercTBUE )KUIKOCTH U
rasa Ha HOTPY>KEHHOE
B HUX T€JIO

JlericTBUE )KUIKOCTH U Ta3za
Ha MOTPY>KEHHOE B HUX
Teo. BeITankuBaromas
(apxumenoBa) cuiia. 3aKoH
Apxumena. [InaBanue Ted.
BosznyxonnaBanue

DKCIepUMEeHTaIbHOE OOHAPYKEHUE JeHCTBUS
YKUJIKOCTU U ra3a Ha MOTPYKEHHOE B HUX
teno. OnpeiesieHre BhITATKUBAIOIIECH CHUIIHI,
JNEUCTBYIOLIEH Ha TEJO, IOTPYKEHHOE B
KUJKOCTD.

[IpoBenenue u 00CyXAeHUE OMNBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTh
BBITAJIKUBAIOIIEH CUJIbI, JCUCTBYIOIIECH Ha
TEJO B )KUJKOCTH, OT 00bEMA MOTPYKEHHOU B
YKHAJIKOCTh YaCTH TE€Ja U OT IIOTHOCTH
HKUJKOCTH.

MpoBepka He3aBNCMMOCTW
BbITa/IKMBaIOLWLE CW/bl, AENCTBYOLWEA Ha
TENO B >XXKUAKOCTHU, OT MaccChbl Te/a.

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOAE OT
00bEMa MOTpyKEHHON B KUIKOCTh YACTH TEJA.

Pemenue 3a1ay Ha IpUMEHEHUE 3aKOHA
ApxuMeJa v yCIOBUS IJIaBAHUS TEI.
Koncrtpynposanue apeomerpa niu
KOHCTPYUPOBAHMUE JIOJKU U OIIpelEICHUE e€
IPy30I10AbEMHOCTH

Hroro no pazneny

21

Pa3znea 5. PaGoTra u MOIIHOCTB. JHEprus
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5.1

PabGoTa 1 MOIITHOCTH

Mexannueckas padoTa.
MomHoCTh

OKCIEPUMEHTAIBHOE  OIpPEICICHHE
MEXaHUYECKON pabOThI CHITBI TSDKECTU TPHU
NIaJICHUN TEJIa U CWJIBI TPEHUS IIPU

PAaBHOMEPHOM IIEPEMELIEHUY TEJIA 110
TOPU30HTAJIbHOU ITOBEPXHOCTH.

Pacuér momHoOCTH, pa3BUBAEMOMN IPU NOABEME T10
JIECTHULE.

Pemenue 3a1ay Ha pacy€T MEXaHUYECKOU pabOThI
Y MOITHOCTH

5.2

[IpocTbie MEXaHU3MBI

[IpocTeie  MEXaHU3MBI:
phlyar, 0JI0K,
HAKJIOHHAsl IUIOCKOCTb.
IIpaBuno  paBHOBecus
ppryara. I[Ipumenenue
IpaBUJia  PABHOBECHS

pbluara K  OJOKy.
«3010T10€ MIPaBUIIO»
MEXaHUKH. KII/

IPOCTBIX MEXaHU3MOB.
[IpocTeie MeXaHU3MBI B
OBITY M TEXHUKE

OrnpeneneHre BBIUTPBIIIA B CUIIE MPOCTHIX
MEXaHU3MOB Ha IIPUMEPE pblUara, MOJBUKHOTO U
HEMOJIBMYKHOTO OJIOKOB, HAKJIOHHOM TUIOCKOCTH.
HccnenoBanue ycnoBus paBHOBECHUS pblyara.
OO6Hapy)eHue CBOMCTB MPOCTHIX MEXAHNU3MOB B
Pa3JIMYHBIX HHCTPYMEHTAX U IIPUCIIOCOOJICHHSIX,
UCIIOJIb3YEMbIX B OBITY U TEXHUKE, 4 TAKXKE B
YKUBBIX OpraHu3Max.

DKCIEpUMEHTAIBHOE T0KA3aTeIbCTBO PABEHCTBA
paboT Npu MPUMEHEHUU MPOCTHIX MEXAHU3MOB.

Onpenenenue KIIJ] HakIOHHOM MJIOCKOCTH.

Pemrenue 3a1au Ha mpruMEHEHHE TTPABUIIA
paBHOBecus pbryara u Ha pacu€t KIIJ]
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5.3 | Mexannueckas 4 Mexanudeckass  9HEprus. | DKCIEPUMEHTAILHOE ONPEACIICHIE N3MEHEHNUS
SHEPTHA Kunernyeckast U | KHHETUYECKOM U MOTCHUMAIBHON YHEPIUU Tella
HOTCHIHAJIPHAT  SHEPTHA. | py ero cKaTHIBAHUY 110 HAKJIOHHOM MIOCKOCTH.
Ipespamenne ORHOTO | popmynuposanue Ha OCHOBE HCCIIEIOBAHMS
BUJIA MEXaHUYECKOM .
. 3aKOHA COXPAHCHHS MEXaHHUUECKOW SHEPTHUH.
SHEpruM B ApYyroi. 3akoH
OO6cyxneHre TpaHul] MPUMEHUMOCTH 3aKOHA
COXpaHEHUsI DSHEPIUH B
MEXAHNKE COXpaHEHUS YHEPTHUH.
Petenue 3a1au ¢ MCHOIB30BaHUEM 3aKOHA
COXpaHEHUS YHEPTUN
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
8 KJIACC
Ne HanmenoBanue KomugectBo | Ilporpammuoe conepxanne | OCHOBHBIC BHJIBI ICITEILHOCTH O0YJAFOIIMXCS
o/ | pa3acioB U TEM 4acoB
y4eOHOTO TIpeIMeTa

Pasnea 1. TemioBbIe ABJICHUSA
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11

Ctpoenue u cBoOCTBa
BEI[ECTBA

OCHOBHBIE MOJOXKEHUS
MOJIEKYJISIPHO-KHHETUYECKON
TEOPUU CTPOCHUS BEILIECTRA.
Macca u pa3mepsl aTOMOB H
MOJEKYI. ONBITHI,
MOATBEPAKAAOIINE OCHOBHBIE
MOJIOKEHHUS
MOJIEKYJISIPHO-KMHETUYECKON
TEOPUHU.

Mogenu TBEPAOTO, KUIKOTO
U ra3000pa3HOro COCTOSIHUM
BEILIECTBA.
Kpucrannnueckue u

amop(dHbIe Tena.

OOBsICHEHHE CBOMCTB T'a30B,
KUJIKOCTEN U TBEPABIX TE HA
OCHOBE MOJIOKEHUHN
MOJIEKYJISIPHO-KMHETUYECKON
teopun. CMauMBaHue 1
KaUJUISIPHBIC SIBIICHUS.
TermioBoe pacmpenue u
cKaThe

Ha6J'II-OIL€HI/I€ U UHTCPIIpETAls OIIBITOB,
CBHUACTCIIbCTBYIOIITUX 00 dTOMHO-MOJICKYJIAPHOM
CTPpOCHHUHU BCIICCTBA: OIIBITHI C paCTBOPCHUCM
Pa3JINYHLIX BCIICCTB B BOAC.

Pemenue 3ada4 I10 OICHHUBAHHUIO KOJIMYCCTBA
dTOMOB WJIK MOJICKYJI B CIMHUIIC 00BEMa
BCIICCTBA.

AHanu3 TeKcTa IPEBHUX aTOMHUCTOB (HaIpuMep,
dbparmenTa nosmel Jlykperus «O npupoje
BEIIICH») C U3JI0KEHUEM 00OCHOBAaHHUI aTOMHOM
rUIoTe3bl (CMbICIOBOE uTeHue). O1ieHKa
yOeAUTETHHOCTH 3TUX 00OCHOBAHUM.
OO0bsicHeHuE OPOYHOBCKOTO JBUXKECHHUS, SIBIICHUS

b dy3un 1 pa3Inuuil MeXa1y HUMU Ha OCHOBE
MOJIOKEHUI MOJIEKYJISIPHO-KUHETUYECKON TEOPUH
CTPOEHUS BEILECTBA.

OO0BsiCHEHHE OCHOBHBIX PA3JIMUUA B CTPOCHUU
ra3oB, JKMJKOCTEU U TBEPIBIX TEI C
HCIIOJIb30BAHUEM TOJIOKCHUI
MOJIEKYJISIPHOKMHETUYECKOW TEOPUH CTPOECHUS
BeiecTsa. [IpoBenenue onpIToB 10
BBIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIH
WJIM caxapa.
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[IpoBenenne OOBSCHEHHE  OIIBITOB,
JEMOHCTPUPYIOUIUX KaWIISPHBIE SIBICHUS U
SIBJICHHE CMAaYUBaHHUS.

OOBsicCHEHUE POJIM KaMWJUIAPHBIX SBICHUN IS
NOCTYIUICHUSI BOJIBI B OpPraHW3M PaCTEHHUIA.
HaOmronenne, mnpoBeaeHue U OOBSICHEHUE
OITLITOB I10 HaOII0ICHUIO TEILUIOBOI'O
paclIMpeHust Ta30B, KUIAKOCTEH U TBEPABIX TEI.
OObsicHeHHE COXpaHEHHUsI 00bEMa TBEPIBIX TEll,
TEKY4eCTH KUJKOCTH (B TOM YHCIIe, pa3HUIIBI B
TEKY4YeCTH JJIsl Pa3HbIX KUJKOCTEH), HaBJICHUS
rasa.

[IpoBeneHne onbITOB, AEMOHCTPUPYIOLINAX
3aBUCUMOCTb JIaBJICHUS BO3/yXa OT €ro o0bEma u
HarpeBaHUs WIIH OXJIKICHUS, U X O0OBICHCHUE
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUYECHUS.
AHanu3 NpakTUYECKUX CUTYalIMM, CBSI3aHHBIX CO
CBOMCTBAMHU ra30B, )KUJIKOCTEN U TBEPJIBIX TEJI

44



1.2

TermoBbIe TPOLIECCHI

21

Temneparypa. CBs3b
TEMIIEpaTypPbl CO CKOPOCTHIO
TEIJIOBOT'O JIBHXKECHUS
yacTull. BHyTpeHH: s
sHeprusi. CrocoObl
VU3MEHEHHS BHYTPEHHEN
DHEPIUU: TEIUIoNepeaada u
coBepIeHrue padoTel. Buapl
TEIIONEePEaauHn:

O6ocHOBaHKE MPABUI UBMEPEHUSI TEMIIEPATYPHI.

CpaBHEHHE pa3IMYHBIX CIIOCOOOB U3MEPEHHUS U
IIKaJI TEMIIEPATYPHI.

Hab6mronenne u 00bsICHEHUE OIBITOB,
JEMOHCTPHPYIOIINX U3MEHECHUE BHYTPCHHEH
SHEPrUH Tejia B pe3ysIbTaTe TCIUIONepeIaun 1
pabOThI BHEITHUX CHIL.

HaGmronenne n 0o0bSICHEHNE OTIBITOB,
00CyX/ICHHE MPAKTHUCCKUX CUTYaITUH,
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TCILIOIIPOBOOHOCTD,
KOHBCKIUS, NU3JTYUCHHC.

KonnyaecTBo TEMIOTHI.

VY nenpHas TEMIOEMKOCTh
BelecTBa. Tenaoo0MeH u
TEIIOBOE PaBHOBECHE.
YpaBHEHHE TEIIIOBOTO
Oananca. [InaBnenue u
OTBEp/ICBAHUE
KPUCTAJIMYECKHX BEIIECTB.
VnensHag Temiora
TIJIaBJICHUS.
[Tapoo6pa3zoBanue u
KOoHJeHcanus. Mcrnapenue.
Kunenue. Y nenbHast
TeIJI0Ta MapooOpa3oBaHUsI.
3aBHUCUMOCTb TEMITEPATYPHI
KHUIICHUS OT aTMOC(EpHOTo
JTaBJICHHMSL.

BrnaxHocTs BO31yXa.
DHeprus TOIUIUBA.

VY nenbHas TeninoTa
CrOpaHus.

[TpunIUTIBE pAaOOTHI
ternoBbIX aBurarenend KI1J]

JEMOHCTPUPYIOITUX paziuyHbIC
BU/IBI TeIIonepeaaun:
TEIJIONPOBOIHOCTD, KOHBEKIIHIO,
U3ITy4YEHHE.

UccnenoBanue sBICHUS TEIIOOOMEHA  TIPH
CMCIIMBAHUN XOJOJAHOM W TOpsSYEer BOJBI.
Habmonenue YCTaHOBJICHUS TEIJIOBOTO
paBHOBECUS MEXAY TOpsiYEd UM XOJOJHOMU
Bos0M. OmnpeneneHne (M3MEPEHUE) KOJIMYECTBA
TEIUIOTHI, MOJIyYEHHOTO BOJIOI npu
TEIJIOOOMEHE ¢ HarpeThiM METaNIMYECKUM
Onpenenenue

UJIUHAPOM. (u3MepeHue)

YIEIbHOM TEIUIOEMKOCTH BEIIECTBA. PerieHue
3aJ1a4, CBA3aHHBIX C BBIYHUCJIICHHEM KOJIMYECTBA
TEIJIOTHI ¥ TETUIOEMKOCTH TP TEMI000MEHE.

AHanu3 CUTYyalun MIPAKTUYECKOTO
UCIIOJIb30BAHUS TETJIOBBIX CBOICTB
BCIIECTB M MaTEPHAIIOB, HAIPUMEP, B IEIIAX
sHEeprocOepeKCHUS: TETION30JISIIHS,
sHeprocOeperarIre KpoIIii,
TEPMOAKKYMYJISTOPHI U T. 1. HaGmonenue
SIBJICHWH MCIIAPEHUS U KOHJICHCAIINH.
UccnenoBanue mporecca ucnapeHus
PAa3INYHBIX KUIKOCTEH.
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TCIIJIOBOT'O ABUTaTCIIA.
TerioBbie ABUTaTCJI U

OOBbsicHEHHE SIBJICHUM HUCIIapCHUA N KOHACHCAIIUH
Ha OCHOBC aTOMHO-
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3alIUTa OKPYKAIOIIEH
Cpelibl.

3aKOH COXPAHECHUS U
IIPEBPAILECHUS DJHEPTUN B
TEILIOBBIX IpoLeccax

MOJICKYJIIPHOTO YUEHUSI.
HaGmonenne u  oObsicHEeHHE  mpoliecca

KHUIICHUA, B TOM qucCJjec 3aBUCHUMOCTHU
TCMIICPATYPbI KUIICHUS OT OaBJICHUS.

Onpenenenue  (M3MepeHUE)  OTHOCUTEIbHOU
BJIQYKHOCTHU BO3AyXa.

Habuoienue npoiiecca riaBieHus
KPUCTAJUIMYECKOIO BEIIECTBA, HAIIPUMED,
napaa. CpaBHEHUE ITPOLIECCOB IIJIABJICHUS
KPUCTAJUIMYECKHUX TE U pa3MATUCHUS TPU
HarpeBaHuH aMOpP(QHBIX TEJ.

Onpenencuue (M3MEpeHUE) yISITbHOU TETIOTHI
TJTABJICHUS JIB]IA.

OObBsACHCHHUE SIBIICHUH TUIABJICHUS U
KpUCTAJUTM3AIlMd Ha  OCHOBE
ATOMHOMOJICKYJISIPHOTO YUCHHSI.

Pemienue 3aay, CBA3aHHBIX C BBIUUCIEHUEM
KOJIMYECTBA TEIUIOTHI B ITpoLeccax
TEIUIONEepEaaut IPH IUIABICHUH U
KpUCTAJUIU3AUU, UICIAPEHUH U KOHJICHCAIIUU.
AHanu3 cutyauui NpakTUYECKOTro
IPUMEHEHUS SIBIICHUH TUTaBICHUS U
KpUCTAJUIM3aL1H, HAPUMED, OJIyYECHHE
CBEPXUYMCTBIX MATEPUAJIOB, COJIEBAs I'PEIKA U
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np. AHamu3 paboTHl M O0BSICHEHNE TIPUHIIUIIA
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HeﬁCTBHH TCIIJIOBOI'O ABHUT'aTCJIA. Breruucnenue
KOJIMYECTBA TCIIJIOTHI,
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BBIACIIAOIICTOCA IIPHU CTOPAHUN PA3JIMYHBIX

BU10B ToruBa, v KII/[ neurarens. O0cyxaeHue

OKOJOI'MYCCKHUX HOCJICI[CTBI/II\/’I HCIIOJIb30BaHUA

JIBUTaTeJIe BHYTPEHHETO CTOPAHMS, TEIIOBBIX U

TUAPOITIECKTPOCTAHIIUMA

HToro o pazneny 28

Paznen 2. JiekTpruyeckue 1 MATHUTHBIE A1 3JICHUS
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2.1

DIIEKTPUYECKHE
3apsbl.

3apsiKEHHBIE Tena U
UX B3aUMOJICHCTBUS

Onextpuzamust Ten.  [[Ba
pona AIEKTPHUECKUX
3apsaoB.  B3ammonencrsue
3apsDKEHHBIX TEI.  3aKOH
Kynona (3aBUCHMOCTb CHJIBI

B3aMMO/JICHCTBUS
3apSDKEHHBIX TN OT
BEJIMYMHBI  3apsJIOB u
pPacCTOSHUSA MEXTY
TeJIaMu).

DIEeKTpUUECKOE ToJe.
HanpsxénnocTs
ANEKTPUYECKOTO TTOJISL.
[IpyHIMO ~Ccynepno3uLu
DJIEKTPUYECKUX noJjen
(Ha KaueCTBEHHOM
YpOBHE). Hocurenu

DIEKTPUYECKUX  3apsHoB.
DIeMeHTapHbIN
DIEKTPUYECKUH 3aps.

Ctpoenue aroma.

IIpoBonHUKH U

Hab6nronenue u mpoBeieHre OMBITOB TI0
ANIEKTPU3AIIIN TEJ IPU COMPUKOCHOBEHUH U
WHIYKIEH.

Haomronenne n 00bsICHEHHE B3aUMOICHCTBHS
OJTHOUMEHHO M Pa3HOMMEHHO 3apsKEHHBIX TEJl.
OOBsiCHEHHE IPUHITUTIA ISHCTBUS
anekTpockomna. OObICHEHUE SBJICHUI
ANEKTPU3AIMN TIPH COMMPUKOCHOBEHUH TEI U
WHIYKIIMEH C UCIOJIb30BaHUEM 3HAHUM O

HOCHUTCILAX JJICKTPHUUCCKHUX 3apsAa0B B BCIICCTBC.

Pacrio3naBanye u 00bsICHEHHUE SIBJICHUH
AIICKTPU3AIIMN B TOBCEIHEBHOM KU3HHU.
HabGmonenne n o0ObSICHEHHE ONBITOB,
WUTFOCTPUPYIOIIUX 3aKOH COXPaHCHHS
AIEKTPUUYESCKOTO 3apsia.

HaOmnronenue onbITOB M0 MOJETUPOBAHUIO
CHWJIOBBIX JIMHUH 3JICKTPUYECKOTO TOJIS.
HccnenoBanue nercTBUA JIEKTPUUYECKOTO TTOJIA
Ha MPOBOJHUKHU U JUAJICKTPUKHU

JIUDJIEKTPUKHU. 3aKOH
COXPaHEHHUS IEKTPUIECKOTO
3apsja
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2.2

IlocTostHHBII
AIEKTPUUECKUIN TOK

20

DNEeKTPUYECKUN TOK.

Y cioBus CylIeCTBOBAHUSA
AIEKTPUUYECKOTO TOKA.

W cTOYHMKY TTOCTOSIHHOTO
ToKa. JlelicTBUs
AIEKTPUYECKOTO TOKA
(TemoBoe, XUMUYECKOE,
MAarHUuTHOE).
DNEeKTpUYECKUd  TOK
KHUJKOCTSX U raszax.
DIIEKTPUYECKAS 1IETTb.
Cuna Toka.
DIIEKTPUUYECKOE
HaIpsHKeHHE.
ConpoTuBieHue
MIPOBOJAHUKA. Y IEJIbHOE

COIIPOTHUBJICHUC BCIICCTBA.

3akoH Oma 1t yyacTka
uenu. [locaenoBareabHoe
Y MapaJyieJIbHOE

COCANHCHHUC ITPOBOIHUKOB.

PaboTa 1 MOIIIHOCTE
AIIEKTPUUYECKOTO TOKA.
3akoH J[xoynsa—JIenua.

DJIEKTpUYECKUE HENU U

Habmronenue pa3nmnyHbIX BUAOB ICHCTBUS
ANEKTPUIECKOTO TOKA i OOHAPYKEHUE ITHX
BHJIOB JICHCTBHS B IIOBCEHEBHOM JKU3HH.
HaOmronenne BO3SHUKHOBEHHS I'a30BOT0O
paspsiia ¥ 3JIEKTPUYECKOTO TOKA B KUIKOCTU
COopka 1 UCTIBITaHUE AIEKTPUUSCKON IeTTH
IIOCTOSIHHOTO TOKA.

N3mepenure cuiibl TOKa aMIIEPMETPOM.
N3mMepenure 3JeKTpUYeCcKoro HanpsKeHUs
BOJIbTMETPOM.

[IpoBenenuie 1 00OBICHEHUE OMBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTD
AJIEKTPUUECKOTO COMPOTUBJICHUS TPOBOJHUKA
OT €ro JJINHbI, IJIOIIA/IN MOTEPEYHOTO CCUCHUS
U MaTepuaa.
HccnenoBanue

3aBUCHUMOCTHU CHJIBI TOKa

IIPOTEKAIOIIETO Yepe3 Pe3nCTop,
OT CONMPOTHBIICHUS PE3UCTOPA U HANIPSDKECHUS Ha
pe3ucTope.

[TpoBepka npaBuiia CIOKEHUS HAPSKECHUN
IIPY MOCJIEI0BATETbHOM COEUHEHUH JBYX
PE3UCTOPOB.

[IpoBepka npaBuiia i1 CHIIbI TOKA TIPU
NapajuieIbHOM COETMHEHUU PEZUCTOPOB.

b
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OTpEOUTENH
AJIEKTPUYECKOMN
B OBITY.
3aMbIKaHHE

DHEPIUn
Kopotkoe

AHaJIN3 CUTyalMi MOCIEI0BATEIBHOTO U
MapajyIeIbHOTO COCIMHEHUS
MPOBOJHUKOB B JIOMAITHUX
AIEKTPUUECKUX CETSX.

Pemenue 3amau ¢ ucnonp3oBanueM 3akoHa Oma
U GhopMyI pacuéTa IEKTPUIECKOro
CONPOTHBJIEHUS MIPHU MOCIEA0BATEILHOM U
napauieIbHOM COEIMHEHUU TPOBOJHUKOB.
Ornpenenenre padOTHI AJICKTPUUECKOTO TOKA,
IIPOTEKAIOIIETO YEPE3 PEZUCTOP.

OnpeneneHrne MOIIHOCTH SJIEKTPUUYECKOIO TOKA,
BBIJICJISIEMOM HA PE3UCTOPE.

UccnenoBanne 3aBUCMMOCTH CHJIBI TOKa 4epes
JaMIIOYKy  OT  HampsbKeHUsT  Ha  Heil.
Onpenenenne KII/] HarpeBaTens.
Uccnenosanue npeoOpa3oBaHus SHEPTUU TIPU
MOABEME TPy3a JIEKTPOIBUTATETIEM.
OObsicHEHUE YCTPOICTBA M TIPUHIIAIIA JICHCTBUS
JIOMAITHUX JIEKTPOHATPEeBATEIbHBIX MPUOOPOB.
OO0bsicHEHUE TPUYMH KOPOTKOTO 3aMBbIKaHUS U
MPUHIINIA JIEUCTBUSA TUIABKUX

MIPEIOXPAHUTEIIEH.
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Pemenue 3amau ¢ MCIOJIL30BaHUEM 3aKOHA

Jxoyma—Jlenna
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2.3

MarsuTHbIC SIBJICHUS

ITocTossHHBIC MAarHUTHI.
BzaumopeiicTBue
MMOCTOSIHHBIX MardHuTOB.
MarHuTHoOe 1nojJe.

MarxauTtHoe 1oJe 3emiau

HCCJ’ICI[OB&HHG MAarouTHOI'O BSaHMOHCﬁCTBHH

ITOCTOAHHBIX MAarHHUTOB.

HSy‘—ICHI/IC MardmMTHOI'O IIOJIA IIOCTOSHHBIX
MAaravuToOB IIpHU UX O6’be,ZII/IH€HI/II/I " Ppa3aCIICHUN.
HCCHGI{OB&HI/IG MardmMTHOI' O BBaHMOHeﬁCTBHH
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U €T0 3HA4YCHHE IS JKU3HU
Ha 3emie. OnweIT Dpcrena.

MarauTtHoe T0JIe
AIEKTPUUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMAarHUTOB B
TEXHHUKE. JleicTBue
MarHuTHOTO  TIOJIA Ha
MIPOBOJTHUK v TOKOM.
DIIEKTPOJABUTATEND
MTOCTOSTHHOTO TOKa.
Hcnonp3oBanue
AJIEKTPOABUTATEIIEH B

TEXHUYECKUX YCTPONCTBAX
Y Ha TPAHCIIOPTE

IMOCTOSIHHBIX MarHuTOB.
M3ydyeHne MarHuTHOTO MOJI MOCTOSTHHBIX
MarHyuTOB MPU UX 0ObETMHEHUU U pa3JIeICHUH.
[IpoBeneHne ONbITOB MO BU3yaln3allK OIS
MMOCTOSIHHBIX MarHuTOB.

N3yueHue gBICHUS HAMAarHWYMBAHUS BEIIECTBA.
HccnenoBanue IEUCTBUS BIEKTPUUECKOTO TOKA
Ha MarHUTHYIO CTPEJKY.

[IpoBeneHne onbITOB, AEMOHCTPUPYIOLINAX
3aBUCHUMOCTb CHJIbI B3aUMOJCHUCTBUS KATYIIKHA C
TOKOM M MarHuTa OT CHJIBI U HAIPABJICHUS TOKA B
KaTyIIKE.

AHanIu3 cuTyalui MpakTUHYECKOTO MPUMEHECHUS
3JIEKTPOMArHUTOB (B OBITOBBIX TEXHUUECKUX
YCTPOMCTBAX, MPOMBIIIIICHHOCTH, METUIIUHE ).
N3yuyeHnne neicTBus MarHUTHOTO TIOJIST Ha
MIPOBOJHUK C TOKOM.

N3ydenue nencTBUs 3IEKTPOIABUTATENIS.
N3amepenune KIIJ] snekTpoaBurateibHON
YCTaHOBKH.

Pacno3naBanuve u aHanu3 pa3IMYHbIX
IIPUMEHEHUMN AJIEKTPOJBUTATENEN

(TpaHCcHOpT, OBITOBBIC YCTPOMCTBA U JIP.)
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2.4 | DnexTpoMarHuTHas

WHTYKIIHS

Oneitel @apanes. SABneHue
AIEKTPOMArHUTHOU
nHaykuuu. [Ipasuno Jlenna.

OnbITHI IO HCCIICAOBAaHHNIO ABJICHU
3JI€KTpOM3.FHI’ITHOﬁ HHAYKOUH: HCCIICOAOBAHNUC
W3MEHCHUMN 3HAUCHUS U HaITpaBJICHWA

DIIEKTPOreHeEPaTop. MHAYKITMOHHOTO TOKA
Crocobsl  mosy4deHus
BJIEKTPUYECKOMN
HHEPIUU.
DIIEKTPOCTAHIUN Ha
BO300HOBJIISIEMBIX
MCTOYHHUKAX SHEPIUU
Htoro mo pazaeny 37
Pe3epBHOE Bpems 3
OBILEE KOJIMYECTBO 68
YACOB 110 ITPOTPAMME
9 KIIACC
Ne HanmenoBanue KonuuectBo | IIporpammuoe conep:kanre | OCHOBHBIE BUIBI AEATEIBHOCTH 00YUAIOIIUXCS
o/m | Pa3leNoB W TeM 4acoB
y4eOHOT0
npeaMeTa

Pa3znen 1. Mexannueckue siBJIEHUSA
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11

Mexaaugeckoe
JIIBUKEHUE U CIIOCOOBI
€r0 OIMCaHUA

10

MexaHudeckoe IBMKCHUE.
MarepuranbHas TOUKa.
Cucrema otcuéra.
OTHOCHUTEIHLHOCTH
MEXaHWYECKOT'0 JIBHKCHHMS.
PaBHOMepHOE

HpHMOHHHGﬁHOG JABHXKCHHC.

HepasHomepHoe

PSAMOJIMHENHOE JBUKCHUE.

Cp@,[[HfI?I N MI'HOBCHHasl
CKOPOCTL TCJIa IIpHU

HCPAaBHOMCPHOM ABUIKCHHUHU.

YckopeHnue.
PaBHOyCKOpEHHOE

MPSMOJIMHEWHOE JIBUYKECHUE.

CBo0OOIHOE T1aJIEHUE.

Omnbitel ['anunes.
PaBHOMEpHOE NBUXKEHNUE
10 OKPY>KHOCTH.

Ilepnon u wactora
obOpamenus. JIuneitHas u
YIJIOBasi CKOPOCTH.

AHanmu3 U 0OCYXJCHHE Pa3IUYHBIX TPUMEPOB
MEXaHUYECKOTO JABMKCHHUS.

OO0cyx1eHue rpaHul] IPUMEHUMOCTH MOJIENU
«MaTepuagbHas TOUKay.

Onurcanue MEXaHU4ECKOTO JBUKECHHS
pa3IUYHBIMU crioco0aMu (ypaBHEHUE, TabIuUIIa,
rpaduk).

AHanu3 JKU3HEHHBIX CHUTYyallMd, B KOTOPBIX
IIPOSIBIISIETCS OTHOCHUTEJIBHOCTb
MEXaHUYECKOTO JABMKEHHUS.

HabmtoieHue MexaHu4eckoro JBUKEHUs TeJa
OTHOCHUTENBHO PAa3HBIX TEJI OTCYETA.
CpaBHeHUE IMyTel U TPACKTOPUN IBUKEHUS
OJIHOTO M TOTO K€ TeJa OTHOCUTENIBHO Pa3HbIX
TEJI OTCUETA.

AHanus TEKCTa Ianuies 00
OTHOCHUTEIIbHOCTH [BIDKEHHUS, BBIIOJIHEHUE
3aJIJaHU# 10 TEKCTY (CMBICJIOBOE YTCHUE).
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Onpenenenne cpeHEer CKOPOCTH CKOJIbKEHHUS
Opycka Wiy IBMKCHUS IIapyKa 10 HAaKIOHHOM
IIJIOCKOCTH.

AHanmu3 1 00CyXJeHHE CTIOCOOOB
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LlenTpocTpeMuTenbHOE
YCKOPEHHE

MPUOJIMKEHHOTO ONPEEICHUS] MTHOBEHHON
CKOPOCTH.

Ornpenenenue CKOpOCTH PAaBHOMEPHOTO
JBIOKCHUS (IIapUKa B )KUIKOCTH, MOJICIIH
AIEKTPUUYECKOTO aBTOMOOUJIS U T. 11.).
Onpenenenue myTy, MPOUICHHOTO 3a JaHHBIN
MIPOMEKYTOK BPEMEHH, U CKOPOCTH T€Jla IO
rpaduKy 3aBUCUMOCTHU ITyTH PaBHOMEPHOTO
JIB>KCHUSI OT BPEMEHH.

OO0cyx1eHre BO3MOXKHBIX TPUHIIATIOB
JEeHCTBUSI TPUOOPOB, U3MEPSIOIINX CKOPOCTh
(ciuIOMETpPOB).

BrluncnieHne myTy U CKOpOCTH MpHU
PaBHOYCKOPEHHOM MPSIMOJIMHEITHOM JABUKEHUU
Tela.

Ornpenenenue NpoAEeHHOTO MyTH U YCKOPEHUS
JBIDKEHUSA TeJia Mo rpaduKy 3aBUCUMOCTU
CKOpPOCTH PaBHOYCKOPEHHOTO
MPSIMOJIMHEWHOTO IBUKEHUS TeJIa OT BPEMEHH.
I'IpOBepKa r’MnoTe3bl: ecin nNpu
PaBHOYCKOPEHHOM [BV>KEHUM 6€3 HauanbHOA
CKOPOCTM NyTW OTHOCATCA Kak psf
HEYETHbIX Yncen, TOo

COOTBETCTBYHOLLME NPOMEXKY TKN BPEMEHM
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O4NHAKOBbI.
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Onpenenenue YCKOpPEHHUs Tena
MIPY PaBHOYCKOPEHHOM JIBFDKCHHUH TI0
HAKJIOHHOM IUIOCKOCTH.

I/I3MepeHHe Mmepruoga U 4aCTOThI 06paH_I€HH}I
TCJa 110 OKPYKHOCTH.

OnpeneneHne CKOPOCTH PAaBHOMEPHOTO
JBUKEHMSI TeJIa 110 OKPYKHOCTH. Peenue 3amau
Ha ONpe/eIeHNe KHNHEMAaTUYECKUX
XapaKTEPUCTUK MEXAHUYECKOTO JIBHIKCHHUS
pa3nu4HbIX BUAOB. Pacnio3HaBaHue u
MpUOIMKEHHOE ONMCAHNUE PA3TUYHBIX BUJIOB
MEXaHUYECKOTO JIBUKEHUSI B MPUPOE U
TEXHUKE (Ha IpUMepax CBOOOHO MaIaroIIuX
TeJI, IBHXKEHUSI )KUBOTHBIX, HEOECHBIX Te,
TPAHCIOPTHBIX CPEACTB U JIp.)
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1.2

B3aumoneiictBue Ten

20

IlepBsIii 3ak0H HproTOHA.
Bropoi 3akoH HeroToHa.
Tperuit 3akoH HeroTOHA.
[IpyHIMD Cyneprio3unuu
CHUJL.
Cuia ynpyroctu. 3aKoH
I'yka. Cuina TpeHus: cuna
TPEHUSI CKOJIbKEHUS, CHUJIa
TPEHUSI IOKOS, APYTUE BUJIbI
TPEHMUSL.
Cuna TsokecTd U
3aKOH BCEMUPHOTO
TATOTCHUS.

Hab6nroaeHue v 00CyKIeHUE OMBITOB C
JBIDKEHUEM TeJia P YMEHBITICHUU BIUSHUS
JIPYTUX TeJl, IPETSITCTBYIOMINX JBHKEHUIO.
AHanmu3 TekcTa ["aamies ¢ onmucanueM
MBICJICHHOT'O SKCIICPUMECHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPITUH;
BBITIOJTHCHHE 3a/TaHUH 110 TEKCTY (CMBICIIOBOE
YTCHHUE).

OO0cy>kIeHHnEe BO3MOKHOCTH BBITIOJIHCHHS

3aKOHA MHEPLUU B Pa3JIMYHBIX CHCTEMaX
OTCUETA.

Ha6JIIO,I[€HI/I€ )51 06CY>KI[GHI/I€ MCXaHHNYCCKUX
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Yckopenue cBOOOTHOTO
najieHus. J[BrkeHue rmiaHer
BOKpyr Connua. IlepBas
KOCMHYECKasi CKOPOCTb.
HeBecoMocCTh U nieperpy3Ku.
PaBHOBECHE MaTepHaIbHOM
TOYKHU. AOCOTIOTHO TBEPIOE
Teso. PaBHOBECHE TBEPAOTO
T€JIa C 3aKPEIIEHHON OChIO
BpallleHusl. MOMEHT CHUJIBI.
LleHTp TsKECTH

ABJICHUM, TMPOUCXOMAIINX B  CHCTEME
orcu€ra «Temexkay» npu €€ paBHOMEPHOM U
YCKOPEHHOM  JIBUKEHUM  OTHOCUTEIIBHO
KaOuHeTa (QPU3UKH.

JIeCTBHS ¢ BEKTOPAMU CUJI: BBITIOJIHEHUE
3aIaHUH IO CJIIOKEHHIO U BBIYUTAHUIO
BEKTOPOB.

HaOnronenne w/wim TpPOBEIEHUE OIBITOB,
JIEMOHCTPUPYIOLINX 3aBUCUMOCTb
YCKOPEHUS Tela OT MNPWIOKEHHOM K HEMY
CHUJIbI U MACCHI TEJA.

AHanu3 U 00bSICHEHUE SIBICHUN C
HCIOJIb30BaHUEM BTOPOTro 3akoHa HerotoHa.
Pemenue 3amau ¢ HCNOIB30BAaHUEM BTOPOTO
3akOoHa HpIOTOHA M mpaBHIIa CIOKEHUS CUIL.
Onpenenenue KECTKOCTH NPYKUHBI. AHAIIN3
CUTYaIlNi, B KOTOPBIX HAOJII0Iat0TCS
ynpyrue negopmaiinu, u uX 00ObsICHEHHE ¢
HCIIOJIb30BaHUEM 3aKOHa ['yKa.

Pemenue 3a1a4 ¢ HCNIOIB30BAaHUEM 3aKOHA
I'yka.

HUccaenosanne 3aBUCUMOCTH  CHJIBI
CKOJIbKEHUS OT CHJIbI HOPMAJIBHOTO JABJICHHUS.

TpPEHUS
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OOcy:x1eHne pe3yinbTaTOB UCCIEIOBAHMSL.
Omnpenenenre KO3pPUITMEHTA TPEHUS

CKOJIBXKCHMUS.

I/ISMGPGHI/IG CUJIbI TPCHHUA ITIOKO-.
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Pemenue 3a1a4u ¢ HCHOJIB30BaHUEM
(GOPMYJIBI IS CHITBI TPEHHS CKOJIBKCHUS.
AHanu3 IBUKEHUS TeJ TOJIbKO MO
JEUCTBUEM CUJIBI TSHKECTU — CBOOOTHOTO
nazeHusi. O0bsiICHEHNEe HE3aBUCUMOCTHU
YCKOpPEHHUsI CBOOOTHOTO MaICHUSI OT MacChl
tena. OLeHKa BEJIMUYUHBI CUJTBI TATOTCHHUS,
JEUCTBYIOIIEH MEXKTy ABYMS TenaMu (11st
pPa3HBIX Macc).

AHau3 IBUKEHUS HEOECHBIX TEJ O]
JIEHCTBUEM CUJIBI TATOTEHUS (C
WCIIOJIb30BaHUEM JIOTIOJHUTEIBHBIX
HMCTOYHUKOB MH(GOPMAIIHH).

Peuienue 3a1a4 ¢ UCMOIb30BaHUEM 3aKOHA
BCEMHPHOTO TATOTEHUS U (POPMYIIBI 715t
pacy€ra CUIbI TSDKECTU. AHAIU3
OpUTHHAIBHOTO TEKCTA, OMUCHIBAIOIIIETO
MIPOSIBJICHHSI 3aKOHA BCEMHUPHOTO TATOTCHHUS,
BBHITIOJIHEHUE 33/IaHUM 110 TEKCTY (CMBICIOBOE
yrenue). Habmronenue u o0CykaeHne onbITOB
110 U3MEHEHHUIO Beca TeJia PU YCKOPEHHOM
JBIDKEHUM.

AHan3 yCcJIOBUI BOBHUKHOBEHUSI HEBECOMOCTH
U TIePErpy3KH.
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Pemenue 3ala4 Ha OIIPCACIICHHUC BCCA TCJIa B
Pa3JINIHBIX YCJIOBHAX.
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AHamu3  cWwi, JACUCTBYIOIIMX Ha  TeEJO,
MOKOSIIIIEECs] Ha OTIOPE.

OmnpeneneHue NEHTpa TXKECTH PAa3TMUYHBIX TE
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1.3.

3aKOHBI COXPaHEHUS

10

Nmnynec Ttena. M3meHeHne

HMITYJIbCA. I/IMHYJ'II)C CHIIBI.

3aKoH COXpaHCHUA
HMIITYJIbCA. PeakTtuBHOC
JABHKCHUC.

Mexanudeckas pabota u
MOIIHOCTb. PaboTta cun
TSYKECTH, YIIPYTOCTH,
TpeHust. CBsI3b SHEPTUU U
pabotsl. [ToTeHnmansHas
SHEpPrus Teja, MOJHATOTO
HaJ| IOBEPXHOCTBIO 3€MJIU.
[loTeHnManbHAsA SHEPTUS
CKaTOM NPYKHUHBI.
Kunernueckas sneprus.
Teopema 0 KUHETUUYECKOH
SHEPIruM. 3aKOH COXPAHECHHUS
MEXaHUYECKON YJHEPTUH

HaGmronenue 5 o0CyXeHue
OTIBITOB, IGMOHCTPUPYIOIIUX —TIeperady
UMITYJIbCA TIPU B3aMMOJICHCTBUM TE,
3aKOH COXPAaHCHHS UMITYJIbCa IIPU a0COTFOTHO
yIPYTOM U HEYIPYTOM B3aUMOJICHCTBUN
TEJl.
AHaM3 CUTyalluid B OKPY KaOIIEH KU3HU C
HCITOJTb30BAaHUEM 3aKOHA COXPAHCHUS
UMITYJTbCA.

Pacrnio3naBanue siBICHUS PCAKTHBHOT'O
ABHI)KCHHUA B IIPUPOJAC U TCXHUKC.

[TprMeHEeHre 3aKOHA COXPAHEHUS UMITYJIbca JIJIs
pacuéra pe3ybTaTOB B3aUMOJICHCTBHS TeJ (Ha
pUMepax HEYyIpyroro B3auMoOACHCTBUS,
YIPYroro HeHTPATbHOTO B3aUMOACHCTBHS JIBYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPBIX
HETIOJIBHKHO).

Pemmenwne 3aa4 ¢ MCMoib30BaHUEM 3aKOHA
COXPaHEHUS UMITYJIbCa.
paboTHhI

Onpenenenue CHUJIBI

YIPYIOCTH  NPU MNOABEME TIpy3a C
HCIIOJIb30BAaHUEM  HEMOABUIKHOIO H

IMOABMKHOTO  OJIOKOB. N3mepenue
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MOIITIHOCTH.

N3mepenne noTeHIMaaIbHON SJHEPTUH YIIPYTO
nehopMUPOBAHHON TIPYKUHBI.
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I/I3MepeHHe KUHETUYECKOMN OHCPIUM TCJIa  IIO0
JJIMHC TOPMO3HOTI'O IIYTH.

DKCNEPUMEHTAIbHOE CPABHCHUE U3MECHEHUS
MOTECHIMAIBHON U KUHETUYECKOW SHEPTHUM TEa
[IpY IBUKEHHUM 10 HAKJIOHHOM TIJIOCKOCTH.
DKcnepuMeHTalbHas IPOBEpKa 3aKOHA
COXpaHEHHS] MEXAaHUYECKON SHEPTUU TpHU
CcBOOOJHOM majaeHuu. [IpuMeHeHune 3aKoHa
COXPAaHEHHSI MEXaHUYECKON IHEPTUU JJIs
pacyéra NOTEHIMAIIBHON U KUHETUYECKON
SHEpruM tena. Pemenne 3anay ¢
HCMOJIb30BaHUEM 3aKOHA COXPAHEHUS
MEXaHUYECKON SHEPTUH

Hroro no pazneny 40

Pasznen 2. Mexannueckue K0J1€0aHUA M BOJHBI
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2.1

Mexagauueckue
KOJIcOaHus

KonebarenbHoe aBUKEHUE.
OCHOBHBIE XapaKTEPUCTUKH
KOJIeOaHMit: Iepro,
4acToTa, aMILTUTY/A.
MaremaTnudecKku u
IPYKUHHBIA MasSTHUKH.
[IpeBpanienne sHEprun
pHU KoJebaTeaIbHOM
JIBU>KEHUU.

3aryxaroiue KoieOaHus.
BoIHyX/1€eHHbBIE KOT€OaHHUsI.
Pe3onanc

Habmronenne xonedanuii Mo 1eicTBUEM CHII
TSDKECTH M YIIPYTOCTH M OOHApYKEHHUE
MOT00HBIX KOJICOAHMIA B OKPYKAIOIIIEM MUDE.
AHanu3 Kojie0aHuM rpy3a Ha HUTH U Ha
npyxune. OnpeneneHrne 9acTOThl KoyieOaHun
MaTeMaTUYECKOTO M MPYKUHHOTO
MasITHUKOB.

HaOmronenne u o0ObsicHEHNE SABICHUS
pe30HaHca.

Hccnenosanue 3aBUCHUMOCTH nepuoaa
KOJICOaHWI MOABEIIEHHOIO0 K HUTH rpy3a OT
JUTUHBI HUTH.
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[IpoBepka HE3aBHCUMOCTH TIEPHOIa KOJICOAHMIA
rpy3a, MOABEIICHHOTO K JICHTE, OT MacChl Ipy3a.
HaOmronenue u o0cyxaeHHEe ONBITOB,
JEMOHCTPHUPYIOITUX 3aBUCHUMOCTD TICPHOIa
KOJICOaHMI MPYKMHHOTO MasTHUKA OT MacChl
rpy3a U KECTKOCTHU NPYKUHBI.

[IpumeHeHre MaTeMaTHIECKOTO U TPYKHHHOTO

MasiTHUKOB B Kau€CTBE MOJEJICH JJIsl OMUCAHUS
KOJICOaHMI B OKPYKaIOLEM MUPE.

Pemenue 3amay, CBS3aHHBIX C BRIYMCICHUEM WU
OIICHKOM 4acCTOTHI (Iepuoja) KojaeobaHui
3mepeHmne YCKopeHust CB06OAHOr0 NafieHNs
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2.2 | MexaHu4ecKue
BOJIHBI. 3BYK

MexaHU4eCKUE  BOJIHEI.
CBoiicTBa MEXAHUUYECKHUX
BOJIH. [IpononbHbIE

H IIOIICPCYHLIC BOJIHLI.

JlInHa BOJIHBI u
CKOpPOCTb €€
pPacIpOCTPAHEHMUS.

Mexanuyeckre BOJIHBI B
TBEPAOM Tee,
CEMCMUYECKHUE  BOJIHBI.
3ByK. ['pomMKOCTH 3ByKa
1 BBICOTA TOHA.
OtpaxxkeHue

3Byka. MH(ppa3Byk

1 YIBTPa3BYK

OOHapy:keHue U aHaJIu3 BOJHOBBIX SIBJICHUI B
OKpY>KaIoIlleM MUpe.

Habmronenue pacnpocTpaHeHus
IPOAOJBHBIX U MOMEPEUYHBIX BOJH (Ha
MOJIEJIN) U OOHAPYKEHNE aHAJOTUYHBIX
BUJIOB BOJIH B IPHUPOJE (3BYK, BOJHBI Ha
BOjie). Beruncienne JIMHbI BOJHBI U
CKOPOCTH pacHpOCTPaHEHUS 3BYKOBBIX BOJIH.
OKCIepUMEHTAIBHOE OIpe/IeIeHNE TPAHUIL
YACTOTHI CIBIIIMMBIX 3BYKOBBIX KOJICOAHMIA.
HabitoieHue 3aBUCMMOCTH BBICOTHI 3ByKa

OT 9acTOTHI (B TOM YHCIIE, C UCMOJIb30BAHUEM
MY3bIKaJIbHBIX HHCTpyMeHTOB). HaOmtonenue
U OOBSICHEHHE SIBJICHUS aKyCTUYECKOTO
pe30oHaHca.

AHaJIN3 OPUTHHAIBHOTO TEKCTA,
MOCBSIILIEHHOTO UCIIOJIb30BAHMIO 3BYKa (MU
yJIbTpa3ByKa) B TEXHUKE (IXOJIOKAIHS,
yJIbTPA3BYK B MEJUIIMHE U JIP.); BHIIIOIHEHUE
3alaHUi TI0 TEKCTY (CMBICIOBOE YTEHUE)

Hroro no paszneny

15

Pa3znen 3. DJeKTpOMArHUTHOE T110Ji€ MTIPOMATHUTHbIE BOJHBI

IJIEK
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3.1 [ DnekTpoMarHuTHOE
ToJie u
DIIEKTPOMArHUTHBIC
BOJTHBI

9JI€KTpOMaFHI/ITHOG I10JIC.
9JI€KTpOMaFHI/ITHI)Ie BOJIHBI.

CBoiicTBa 3JIEKTPOMarHUTHBIX
BoJH. [IIkana
PIEKTPOMArHUTHBIX BOJIH.
Hcnonn3oBaHue
PJIEKTPOMArHUTHBIX BOJIH
JIJISI COTOBOM CBSI3H.

DJIEKTPOMAarHuTHas TpUpPOJa
CBETA. CxopocTb CBETA.
BoiHOBBIE CBOWCTBA CBETA

[Toctpoenue paccyxaeHuid, 000CHOBBIBAIOIIUX
B3aMMOCBSI3b DJIEKTPUYECKOTO W MAarHUTHOTO
IOJIEN.

DKCIEPUMEHTAITBHOE U3YYCHUE CBOMCTB
AJIEKTPOMATrHUTHBIX BOJH (B TOM YHCJE C
MTOMOIIIBI0O MOOUJILHOTO TeJieoHa). AHAITN3
PEHTTCHOBCKHUX CHUMKOB YE€JIOBEUECKOTO
OopraHu3ma.

AHanu3 TEeKCTOB, OMUCHIBAIOIIUX MPOSBICHUS
AIIEKTPOMATrHUTHOTO U3TyUEHHUS B IPUPO/IE:
»KUBBIC OPTaHU3MBI, M3 Ty4eHUS HEOSCHBIX TEI
(CMBICTIOBOE UTEHUE).

Pacrio3HaBaHne W aHaIW3 Pa3IMYHBIX
IPUMEHEHUH 3JIEKTPOMATrHUTHBIX BOJIH

B TCXHHUKEC.

N3yuyeHne BOTHOBBIX CBOWCTB cBeTa. Pemienne
3a/1a4 ¢ UCMOJIb30BaHUEM (POPMYIT ISl CKOPOCTH
SJIEKTPOMArHUTHBIX BOJIH, JJIMHBI

BOJIHBI 1 4aCTOTHI CBCTA

Wroro no pazneny

Pa3nen 4. CBeToBbIE SIB.JIEHI/IS[‘
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4.1

3aKOHEBI
pacrpocTpaHeHuUs

CBCTa

JIlydyeBast Mozienb cBera.
Hctounuku cgera.
[IpssmonuHeHOE
pacnpoCcTpaHEHUE CBETA.
3armenus Connua v JIyHbL.
Otpaxxenue cpera. [lmockoe
3epKajo. 3aKOH OTPaXKEHUs
CBETa.

[Ipenomnenue ceera. 3aKOH

MIPEJIOMJICHUS CBETa.
IToxHOC BHYTPEHHEE
OTpakKeHHUE CBETa.
Hcnonp30BaHue MIOJIHOT'O

BHYTPEHHETO OTPAKCHUS B
ONTUYECKUX

CBETOBOJAX

HaOnronenue onbITOB, JEMOHCTPUPYIOITUX
SIBJICHUE TIPSIMOJIMHEHHOTO pacIpOCTPaHCHUS
cBeTa (BO3HUKHOBEHUE TCHU U MOJYTEHU), U
UX MHTEPIPETAIUs C UCTIOJIb30BaHUEM
MOHATUSI CBETOBOTO Jiyda. OOBICHEHUE U
MOJICTUPOBAHUE COJTHEYHOTO U JIYHHOTO
3aTMCHMH.

HccnenoBanue 3aBUCHMOCTH yTila OTPaXKEHUS
CBETOBOTO JIy4a OT yrja NaJcHUs.

N3yyeHue cBOMCTB N300paKeHHsI B TUIOCKOM
3epKaie.

Habmtoienue 1 00bsCHEHUE OTBITOB IO
MOJIYYEHHUIO U300paKEHUI B BOTHYTOM U
BBINYKJIOM 3epkanax. Habnronenue n
0OBSCHEHHE ONBITOB IO MPETOMIICHHIO CBETA
Ha TpaHMIIe Pa3INYHbIX CPEJl, B TOM YHCIIe
OTIBITOB C MOJHBIM BHYTPEHHUM OTPaKEHHUEM.
HccnenoBanue 3aBUCUMOCTH yria
IPEIOMJICHUS OT yTJia MaJeHUs] CBETOBOTO
Jy4ya Ha TPaHULIE «BO3yX—CTEKIIOM.
Pacrnio3zHaBaHue SIBICHUN OTPAXKEHUS U
MPEJIOMJICHUS CBETA B MIOBCEIHEBHON KU3HU.
AHanu3 1 00bSICHEHHUE SIBJICHUSI ONITUYECKOTrO
MUpaXxa.
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Pemenue 3aJa4 C UCII0JIb30BAHUCM 3aKOHOB
OTPAKCHUA U ITPCIIOMIICHUS CBCTA
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4.2 | JIuH3BI ¥ ONTUYECKHUE 6 | Jlunza. Xox nydeit B munze. | [lomydeHune nzo0pakeHui ¢ TOMOIIIBIO
npuOOpPHI OnTuyeckas cucreMa coOuparolel U paccenBaroLEH JIHH3.
doToanmapara, Mmukpockona | Omnpezenenue POKYCHOTO PaCCTOSIHUS U
u Teneckomna. ['na3 kak ONITUYECKOM CUJIBI COOMPAIOIIEH JTHH3BI.
ONTUYECKAS] CUCTEMA. AHaJIN3 yCTPOWCTBA U IPUHLIUIIA ICUCTBUS
binzopykocTs 1 HEKOTOPBIX ONTHYECKUX IPUOOPOB:
JaTbHO30PKOCTh ¢doToamnmaparta, MUKPOCKOIA, TEIECKOIIA.
N3ydenune Moaenu riaaza Kak ONTHYECKON
CUCTEMBbI. AHAJIU3 SIBJICHUIN OJM30PYKOCTH U
JANbHO30PKOCTH, IPUHIIUIA IEUCTBUS OYKOB
4.3 | Paznoxenue oenoro 3 | Paznoxenue Oenoro cBera B | HabmromeHne pas3iokeHus: O€I0ro cBeTa B
CBETA B CIIEKTP cnektp. OmnbiTel HbroTOHA. CIIEKTP.
CrnoxeHue  CHEKTPaJIbHBIX
uBeToB. JlHcrepeHs ceeTa Habmronenue u 00bsICHEHNE ONBITOB 1O
HOJTyYEHUIO OEJIOT0 CBETAa MPH CJI0KEHUU CBETa
pPa3HBIX LIBETOB.
[IpoBenenne u 00BICHEHUE OMBITOB 0O
BOCIIPUATHIO 1[BETA MPEIMETOB MPU UX
HAO0JII0ICHUH Yepe3 IBETOBbIE (PUIIbTPhI
(LIBETHBIE OYKH)
Wroro no pazneny 15

Pa3znena 5. KBantoBble sIBJIeHUS
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5.1

Hcnyckanue u
MOTJIOLIEHUE CBETA
aTOMOM

O1BITH Pesepdopna
IJTAaHETapHas MOJENb aTOMA.
Monens atoma bopa.

I/ICHYCKaHI/IC H IIOTJIOIICHUC

151

O6cyxaenue uenu onbiToB Pezepdopna mno
UCCJIEIOBAHUIO aTOMOB, BBIJIBUKEHUE THIIOTE3
0 BO3MOXKHBIX pe3yJibTaTaxX OINbITOB B
3aBUCUMOCTH OT MIPEAINOIaraéMoro CTpOCHHUs

cBera  aroMoM.  KBaHTBIL
JInnenuaTteie CIIEKTPBI

aTOMOB, (pOpMyJIMpOBaHUE BHIBOJIOB U3
pE3yNbTATOB ONBITOB.

OO6cyxkaeHue NpOTUBOPEUNiA MIIaHETaPHON
MOJEIN aTOMa U OCHOBAHUU JJISl TUTIOTE3bI
bopa o cranmoHapHbIX OpOUTAX AIEKTPOHOB.
Habiro1eHue CromHbIX U JIMHEHYaThIX
CIIEKTPOB M3JIy4YECHUS PA3JIMYHBIX BEIIECTB.
OObsiCHEHUE JIMHEWYATHIX CIIEKTPOB U3ITyUYECHHUS
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5.2

CtpoeHnie aTOMHOTO
anpa

PamnoaktuBHOCTE.  Anb(a-,
OeTa- U raMMa-u3IyYEHUsI.

CrtpoeHne aTOMHOTO Spa.

Hyxnonnas MOJIEIIb
aTOMHOTO siapa. HM3oTomsl.
PaanoaktuBHbIC

npespauieHus. Ilepuon
MOJIypacrajia aTOMHBIX SAEP

OOcyx/ieHne BO3MOXKHBIX THUIIOTE3 O MOJEIIX
CTpOEHUS sA1pa.

Omnpenenenue cocrasa saep 0 3aJaHHBIM
MacCOBBIM U 3apsA0BBIM YUCIIAM U 110
ITOJIOKEHMIO B IEPUOJNYECKON CUCTEME
JJIEMEHTOB.

AHanM3 U3MEHEHHUsI COCTaBa AIpa U €ro
ITOJIOKEHUS B IIEPUOANYECKON CUCTEME

IIpHu G-paaruOaKTUBHOCTH.

I/ICCJIC,ZIOBaHI/Ie TPCKOB 0-4aCTHII I10 TOTOBBIM

dhoTorpadusim.

OOHapyKeHHEe ¥ H3MEPEHUE PaTUaAllHOHHOTO
¢boHA C TOMOIIBIO JO3UMETpa, OICHKA €ro
MHTEHCUBHOCTH.

Amnann3 OMOJIOTHYECKUX U3MEHEHUH,
NPOUCXOAAIINX  TMOJ  JCHCTBUEM
pPaJIMOaKTUBHBIX U3TYUYCHHI.

Hcnonbs30BaHue palMOAKTUBHBIX U3yYCHUN B
MEIUIINHE
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5.3 | Snepnsie peakiuu

S nepHbie peakuun. 3aKOHbI
COXpaHEHHUS 3apsAI0BOrO U
MacCOBOTO YHCEIl. DHEPIUs
CBSI3U aTOMHBIX si7ep. CBs3b
Macchl ¥ sHepruu. Peaknun
CUHTE3a U JCJICHUS SIEP.
Ncrounuku sneprun ConHna
v 3BE31. AnepHas
JHEpreTUkKa. JlencTBust
PaIUOAKTUBHBIX U3JTYUYCHUN
HA JKMBBIC OPTaHU3MBI

Pewienue 3a1au ¢ UCIOIb30BaHUEM 3aKOHOB
COXPaHEHMSI MAaCCOBBIX U 3apsIOBBIX YUCEN HA
ONPEAEICHNUE PE3YIbTATOB SJACPHBIX PEAKIUN;
aHAJIN3 BO3MOYKHOCTH UJIM HEBO3MOKHOCTHU
AIEPHOUN pEaKIIUU.

OueHKa SHEPTUM CBA3U SIEP C UCIIOIb30BAHUEM

dhopmyIpl DUHIITEHHA.

OO0cyx1eHre NepCreKTUB UCTIOIb30BaHUS
YIPaBIsIEMOr0 TEPMOSIAEPHOTO CUHTE3A.
OO0cyx1eHre MPEUMYIIIECTB U IKOJIOTMYECKUX
po0JsieM, CBS3aHHBIX C SIIEPHOM YHEPrEeTUKON

Hroro no pasneiny

17

IHoBTOpHUTEIBLHO-00001IAOIMIA MOAYJIb
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[loBTOpEHNE 51
0000111eHuE
COJIEp KaHUS

Kypca
busuku 3a 7-9 Kiraccel

Cucremaruzanus "
000011IeHe TTPEAMETHOTO
COIEpKaHUSI W OTBITA
NEeSATEIbHOCTH,
MPpUOOPETEHHOTO npu
U3YYeHUU BCEro Kypca
buzuku OCHOBHOTO
oO11ero 00pa3oBaHUs.
[ToaroToBKa K OCHOBHOMY
rOCyAapCTBEHHOMY
’K3aMEeHy Mo (QU3MKe s
oOy4aronmxcs,
BBIOPABIIINX ATOT
y4eOHBIN TIpeIMET

Brimonuenune yaeOHbIX 3aaHuH, TPeOyIOIINX
JEMOHCTPALIMA KOMIIETEHTHOCTEH,
XapaKTEPU3YIOIIMX €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTS:

— IPUMEHEHUS NTOJIYYCHHBIX 3HAHUU
JUTSL HAYYHOTO OOBSICHEHHST (PU3UIECKIX
SABJICHUM B OKPYXKAIOIIEW NpUPOJE, B
ITOBCEHEBHOM KM3HU U BBISIBICHUSA
($u3MYECKUX OCHOB psifia COBPEMEHHBIX
TEXHOJIOTHUH;

— IMPUMCHCHU OCBOCHHBIX
OKCIICPUMCHTAJIBHBIX YMCHI/Iﬁ JJIs1
HCCICAOBaHUA (1)I/ISI/I“I€CKI/IX HBHCHHﬁ, B TOM
YUCJIC OJIA IIPOBEPKU T'MIIOTE3

Y BBISIBJICHUS 3aKOHOMEpPHOCTEN. Perienne
pacy€THBIX 3a7a4, B TOM YHCIIE
MPEANoJaralonxX CIoIb30BaHuE (PU3NUIECKUX
MOJIEJIE U OCHOBAHHBIX Ha COJAEPKAHUH
pa3IUYHBIX Pa3/iesioB Kypca (PU3HKH.
BrlnonHeHue 1 3ammra rpyninoBbIX WU
WHIMBUyAJIbHBIX IPOEKTOB, CBSI3aHHBIX C
coJiepKaHueM Kypca (pu3uku

Hroro no paszneny

OBLIEE KOJIMYHECTBO
YACOB I10 I[TPOI'PAMME
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