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denepanbHas pabodas mporpaMma 1o yueoHomy npeametry «Pusnkay (6a30BbIi
yYpOBeHb) (TIpeaMeTHast 001acTh « EcTecTBeHHO-HAayUHBIE TIPEIMEThI») (1aee
COOTBETCTBEHHO — MporpaMmma 1o ¢pusnke, Gu3nKa) BKIOYAET MOSCHUTEIbHYIO
3aMuCKYy, coAepkaHue 00ydeHusl, INIAaHUPYEMbIE PE3YIIbTaThl OCBOCHUS MPOTPAMMBI
1o (pU3MKe, TEeMAaTHYECKOE MJIAHUPOBAHHE.

MOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢u3nke Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs COCTABIICHA
Ha OCHOBE TOJIOKEHUH M TpeOOBaHUN K pe3ysibTaTaM OCBOEHHUS Ha 0a30BOM ypOBHE
OCHOBHOI 00pa3oBaTenbHOl nporpammsl, npeactaieHHbix B @PI'OC OO0, a takxke ¢
yuétoM (penepanbHOil paboueld nmporpammbl BocnuTanusi 1 KoHuenumu npenogaBaHus
yueOHoro npeamera « Pu3nka.
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Copepxxanne mporpamMmbl 1Mo  (u3MKe HampaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHON TPAaMOTHOCTH OOYYAIOIIUXCS M OPraHU3aIlMI0 U3y4YeHUs (DU3HKU
Ha JIeITEeIbHOCTHOM OocHOBe. B mporpamme mo (u3Mke y4UTHIBAIOTCS BO3MOKHOCTHU
yueOHoro mnpenMera B peanuzanuu TpeboBanuit PI'OC OOO k MmIaHUPYyEMbIM
JUYHOCTHBIM M METAlpeIMETHBIM PE3yJIbTaTaM OOyUYeHHUS, a TAKKE€ MEXKIPEIMETHBIC
CBSI3M €CTECTBEHHO-HAyYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHws.

[Iporpamma 1o ¢u3MKe ycTaHABIMBAET paclpenesieHne yueOHOro Marepuana Io
rojaM oOyudeHus (MO Kjaccam), TNpejaraet NPUMEPHYIO TMOCIEI0BaTEIbHOCTh
U3Y4YEHUs] TEM, OCHOBAHHYIO Ha JIOTMKE PAa3BUTHS MPEIMETHOIO COJAEPKAHUS U yd€Te
BO3PACTHBIX OCOOEHHOCTEN 00yYarOIIMXCA.

[IporpamMma no ¢usmuke pazpaboTaHa C LENbIO OKa3aHUS METOAMYECKON MOMOIIH
YUUTENIO B CO3/IaHUU pabouell mporpaMMsl 10 y4eOHOMY IIPEIMETY.

®u3nka SBISIETCS CHCTEMOOOPA3YyIOIIMM ISl €CTECTBEHHO-HAYYHBIX Y4E€OHBIX
IPEIMETOB, MOCKOJBKY (PU3NYECKUE 3aKOHBI JIEKAaT B OCHOBE IPOLIECCOB U SIBICHUH,
U3y4aeMbIX XHMHEH, Ouosiorueil, actpoHomue u (usmdeckoil reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KApTUHY MHpa, NPEIOCTaBIseT HauOoJiee SCHBbIC
o0pa3upbl MPUMEHEHUS HAYYHOTO METO/AA MO3HAHUSA, TO €CTh CIoco0a MOIy4YeHUs
JOCTOBEPHBIX 3HAHUW O MHUpE.

Onmna w3 TIAaBHBIX 3aj1ad  (U3UYECKOrO OOpa30BaHHMS B CTPYKType OOIIEro
o0Opa3oBaHMsl COCTOMT B (OPMHpPOBAHUM E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH U
UHTepeca K HayKe y 00y4arouuxcs.

N3yuyenne pusukyu Ha 6a30BOM ypOBHE MpEJIOJiaraeT OBJAJCHUE CIEIYIOIIUMU
KOMITETEHTHOCTSIMHU, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYYHYIO IPAMOTHOCTbD:

HAay49HO OOBSACHATH SABJICHHA,

OLICHUBATh U ITIOHUMAThb 0COOEHHOCTH HAay4YHOI'0 UCCJICAOBAHUA,

HHTCPIPCTUPOBATDH JaHHBIC 151 HCIIOJIB30BAaTh HAay4YHBIC JOKa3aTCJIbCTBA
AJI1 TIOJTYYCHU S BBIBOJOBY.

[enu n3yuenus UMK HA YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUS OMPEICIICHBI
B Konmenmuu mnpenonaBanus ydeOHOoro mpeamera «Duszmka» B 00pa3oBaTeIbHBIX
Opra’u3anusax Poccuiickon Oenepauuu, peanu3yroImux OCHOBHBIC
o011eo0pazoBareyibHble  MpOrpamMMbl,  yTBepkAEHHOW  pemieHueM  Koseruun
MunuctepcTBa npocsenienust Poccutickoit @eneparnuu (mpotokod ot 3 aexkadbps 2019 r.
No TTK-48H).

[enu n3yuyenus pu3uku: npuoOpeTeHNe NHTEpPECa U CTPEMIIEHUSI 00YUaIOIIUXCS K

HAay4YHOMY U3Y4YECHUIO

IPUPOABI, PA3BUTHE WX HMHTEIUIEKTYyaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH; pa3BUTHE
NPEeICTaBICHU 0 HAYYHOM METO/I€ MO3HAaHUs U POpMUPOBaHUE
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UCCIIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOUIUM SIBJICHUAM; (POpMHpOBAHHE HAYIHOTO
MHPOBO33pPEHUs KaK pe3yJIbTaTa U3y4eHNsI OCHOB

CTpOCHHS MaTepuu W (QYHIAMEHTAIBHBIX 3aKOHOB (u3uku; ¢GopMUpOBaHUE
IPEJICTABICHUNA O PO (DU3MKH JIJIS PA3BUTHS JAPYTHX €CTECTBEHHBIX HAYK, TEXHUKH U
TEXHOJIOTHI;, pa3BUTHE TMPEACTABICHHM O BO3MOXHBIX cdepax Oymymiei
npoecCHOHANBHON ~ JEATENBHOCTH, CBSI3aHHOW ¢  (PU3WKOW, TMOATOTOBKA K
JabHEHIIIeMy 00y4eHHUIO B 3TOM HaIPaBJICHUH.
JlocTKeHHe 3TUX TeJIed MporpamMMbl 1Mo (pU3MKe Ha YPOBHE OCHOBHOTO OOIIETO
00pa3zoBaHMs 00ECIICYMBACTCS PEIICHUEM CIACAYIONINX 3a/1a4:
nproOpeTeHNE 3HAHHA O TUCKPETHOM CTPOSHUH BEIIECTBA, O MEXaHUUYECKHUX,

TCINIOBBLIX, OJJICKTPUUYCCKUX, MAIHUTHBIX W KBAHTOBBIX SBJICHUAX, HpI/IO6pCTeHI/Ie
YMGHI/Iﬁ OITMCHIBATH U OOBSICHATH (1)I/IBH“IGCKI/IC SABJICHHA

C HUCIIOJIb30BAHHUECM ITOJYYCHHBIX 3H3HPII>1; OCBOCHHC MCTOJOB PCIICHUSA HpOCTCﬁMHX
paC‘-IéTHBIX 3aJa4 C UCIIOJIb30BaHHUCM

bu3NUecKuX MOJENE, TBOPUECKUX W MPAKTUKO-OPUEHTUPOBAHHBIX 3aJ]1ay; Pa3BUTHUE
yMEHUM HaOII0aTh MPUPOJIHBIE SBJICHUS U BBITIOJHSITH OMBITHI, JJA0OPATOPHBIE padOTHI
U DKCIIEPUMEHTAIbHbIC MCCIEAOBAaHUS C MCIOIb30BAaHUEM HU3MEPHUTEIbHBIX MPHUOOPOB;
OoCBOeHHE NpUEMOB pPaboOThl ¢ HHPopmaired (HU3NUECKOro COACpP)KaHUS, BKIHOYAs
UHOOPMAITMI0O O COBPEMEHHBIX JOCTIKCHUSX (U3WKH, aHaIu3 H KPUTHYECKOE
olleHMBaHWe  WHPOpMAIMKM;, 3HAKOMCTBO CcO  cdepamMu  MpodecCHOHATBHON
NEeSTeTbHOCTH, CBSI3aHHBIMU

¢ (u3WKOH, W COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH Ha JOCTHIKCHHSIX
(bu3MYECKO HAYKH.

Ha wusydyenme ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanus oTBoauTCs 238 yacoB: B 7 kimacce — 68 yacoB (2 yaca B HeleN0), B 8
KJ1acce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 vaca B Heflenio).

[Ipenyaraemeiii B mporpamMme 1o (U3UKE TEepeueHb JIabOpaTOpHBIX paboT u
OTIBITOB HOCHUT PEKOMEHAATENIbHBIN XapakTep, YYUTENb JeJIacT BBHIOOp MPOBEICHUS
7a060paTOpHBIX pabOT © OMBITOB C Y4€TOM WHAWUBUIYAITBHBIX OCOOCHHOCTEH
00ydJaronuxcs, CIHCKa OHKCIICPUMCHTAJIBHBIX 3aJlaHWH, TpeIaraéMbIX B paMKax
OCHOBHOTO TOCYJapCTBEHHOTO 3K3aMeHa 1o (U3HKE.

COJEPXAHUME OBYUYEHUA

7 KJIACC Pa3znen 1. ®usuka v €€ poJib B IO3HAHUU OKPY:KAIOIIEro MUpa
dusnka — Hayka o npupone. Asnenus npuponasl. usndeckue sBICHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUIECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusznueckne BenuyuHbl. M3Mmepenne ¢usmueckux BenuuuH. Dusznueckue
npubopsl. [lorpemnocTts u3mepennii MexxryHapoiHasi CUCTEMa €JUHMUII.
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Kak ¢usmka w Jgpyrue  eCTECTBEHHbIE HAyKd  HW3Y4alOT  TPUPOY.
EcTecTBeHHO-Hay4HBIA METO/I TO3HAHUS: HAOI0ICHUE, TOCTAHOBKA HAYYHOI'O BOMPOCA,
BBIJIBUKEHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUNOTE3, O0BSICHEHNE
HaOmogaemoro siiaeHus. Onucanue Gu3NIeCcKUX SBJICHUN C TOMOIIbIO MOJIETIEH.

Jlemoncmpayuu
MexaHu4eckune, TETUIOBhIE, JIEKTPUUIECKHUE, MAaTHUTHBIC, CBETOBBIC SIBJICHUS.
dusnueckre MPUOOPHI MW MPOIEAypa MNPSIMBIX HM3MEPEHUW aHAJIOTOBBIM U
U (PPOBBIM MPUOOPOM.

Jlabopamophvie pabomwi u onvimol

Omnpenenenre NEHbI AIEHUS MIKaJIbl U3MEPUTENBHOTO IpUbopa.

N3mepenne paccTosHUM.

N3mepenue 00bEMa KUAKOCTU U TBEPIOTO TEA.

Omnpenenenue pa3MepoB MajbIX TE.

W3mepenue TemmepaTyphl MPU TMOMOIIM XUAKOCTHOTO TEPMOMETpa W JaTuuKa
TEMIEPATyPHI.

[IpoBenenue ncciaenoBaHUs MO MPOBEPKE TMIIOTE3bI: JAIBHOCTH MOJIETA IIAPHKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIe, YeM OOJIBIIIEe BHICOTA MTyCKa.

Pa3znen 2. IlepBoHayasibHbIe CBeICHUS O CTPOCHUH BelleCTBa
CrtpoeHue BelecTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mepbl. OMNbIThI, JOKa3bIBAIOIINE
JTUCKPETHOE CTPOEHHUE BEIIECTBA.

JBmxeHue yacTtuil BemiecTBa. CBsI3b CKOPOCTH JABHMKEHUS YACTHIL C TEMIIEPATYPOH.
bpoynoBckoe nBmwxenue, nuddysus. BzaumoaeiicTBie yacThIl BEIIECTBA: MPUTKCHUE
1 OTTaJIKUBaHUE.

ArperatHble COCTOSIHMSI BEILECTBA: CTPOCHHUE Ta30B, >KUIKOCTEH M TBEPIABIX
(KpucTaIM4ecKnx) Tesl. B3auMOCBs3b MEXIy CBONCTBAMH BEIIECTB B Pa3HbBIX
arperaTHhIX COCTOSIHUAX U HMX aTOMHO-MOJEKYJSIpHbIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHAM BOJIBI.

Jlemoncmpayuu
Hab6nronenne 6poyHOBCKOTO IBHKECHHSI.

Habmonenue nuddysumn.
HaGnronenue sBiICHHUA, OOBSCHSIOMIMXCS TPHUTSHKCHUEM WM OTTAJIKHBAHUEM
YaCTHII BEIIECTBA.

Jlabopamophvie pabomwi u onvimol
OrneHKa quaMeTpa aToMa METOJIOM PSIOB (C UCIIONIb30BaHUEM (oTorpaduii).
OnbITHI IO HAOTIOIEHUIO TETIOBOTO PACITUPEHUS Ta30B.

OnpIThl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
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Pasnen 3. /IBu:keHne U B3aMMOI€CTBHE TeJl

Mexanuueckoe JIBHkeHHe. PaBHOMEpHOE 1 HEpaBHOMEPHOE JIBH>KEeHHE. CKOPOCTb.
CpenHsast CKOpOCTh MpPHU HEPABHOMEPHOM JBWXKEHUU. Pacyér mnyTm W BpEeMEHH
JBH>KCHUSL.

SBnenue wHepuuU. 3aKOH WHepUMH. B3aumonedcTBHe Ten Kak MNpUYMHA
MU3MEHEHHsI CKOPOCTH IBMKEHUS Tel. Macca kak mMepa mHepTHOCTH Tena. [LmoTtHocTh
BelecTBa. CBs3b INIOTHOCTH C KOJTMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEIIECTBA.

Cuina Kak XapakTepuCcTHKa B3aumojencTBus Tenl. Cuila ynpyroctu u 3akoH ['yka.
N3mepeHne cuibl ¢ MOMOIIBIO TWHAMOMETpPA. SIBIEHUE TATOTEHHUS U CUJIA TSKECTH.
Cuna Tspkectd Ha Jpyrux I1uiaHetax. Bec tena. HeBecomoctTh. CriokeHue cuil,
HaIlpaBJICHHBIX MO OAHOM mpsimMoil. PaBHogelcTByromas cwi. Cuia TpeHusa. TpeHue
CKOJIBKEHHUS ¥ TPEHUE NOKOsA. TpeHue B IpUPOI€ U TEXHUKE.

Jlemoncmpayuu
HaOmronenne MexaHn4ecKoro JIBYKSHUS Teia.
N3mMepenre CKopoCTH NPSIMOIMHEUHOTO JIBUKEHHUS.
HaOntonenue siBeHus1 THEPIUU.
Habmronenne nsMeHeHrst CKOPOCTH MPU B3aMMOJICHCTBUM TEIL.
CpaBHeHUE Macc M0 B3aUMOACHCTBUIO TE.

CroxeHue cull, HalpaBJICHHBIX IO OJHOW MPSMOM.

Jlabopamophwvie pabomwi u onvimol
Ornpenenenrue CKOPOCTH PAaBHOMEPHOIO JIBMXKEHUs (IIapUKa B JKUIAKOCTH, MOJACIIH
3JIEKTPUUECKOTO aBTOMOOUJISI U TaK J1aJiee).

Omnpenenenre cpeHel CKOPOCTH CKOIRKEHHS OpyCKa WM IIapyKa 10 HAaKJIOHHOU
IJIOCKOCTH.

Onpenenenue MIOTHOCTH TBEPAOTO TENA.

OnBITHI, TEMOHCTPHUPYIONTIUE 3aBUCUMOCTh pacTsHKeHUs (aedopManvu) mpyKHuHbI
OT MPHUJIOKEHHOMN CHJIBI.

OnBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHHS CKOJIBKEHUS OT Beca Teja
U XapakTepa COMPUKACAIOLINXCS TOBEPXHOCTEN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEH U ra30B

Hasnenue. CriocoObl yMEHbBIIEHHS W yBEIMYEHUS AaBieHus. JlaBieHue rasa.
3aBUCHUMOCTH JaBJ€HUS Ta3a oT 00bEMa, TeMiieparypsl. [lepenaya gaBienus TBEPABIMU
TeJlaMH, >KUAKOCTSAMM U Traszamu. 3akoH Ilackana. IIHeBmaTmyeckne MallIvHBI.
3aBUCUMOCTb JIaBJICHUS] JKUIAKOCTH OT TINIyOMHbI. ['mzapocraTHdeckuil mapajokxc.
Coobmaromuecs cocyabl. ['uapaBnuyeckue MEXaHU3MBI.

Atmocdepa 3emnu u atMocepHoe naBiaeHue. [IpuunHbl cylecTBOBaHUS
BO3aylIHON 00004k 3emin. OnbiT Toppuuennu. M3mepenue atmocepHoro



denepanbHas padoyas mporpamma | @usuka. 7-9 kiaccel (0a30BbIM ypOBEHB)

JaBJIeHUs. 3aBUCUMOCTh aTMOC(HEPHOT0 JaBICHUS OT BHICOTHI HAaJl yPOBHEM MODSL.
[TpuGops! 17151 U3MEPEHUs AaTMOC(EPHOTO TABICHMUS.

JlelicTBUE KMAKOCTM M ra3a Ha NOIpy:KEHHOE B HHMX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jlemoncmpayuu

3aBUCUMOCTB JABJICHHS Fa3a OT TEMIIEPATYPHI.

Ilepenaya naBieHUs! JKUIKOCTBIO U Ta30M.

CooOmiaromuecs cocybl.

I'mapaBnuaeckunii mpecc.

[IposiBneHue nencTBus aTMOC(EPHOTO TaBICHMUS.

3aBUCUMOCTh BBITAJIKHUBAIOUIEH CUJIBI OT O0OBEMA MOrpYXKEHHOM YacTH Tena W
IJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CUJIBI BECY BBITECCHEHHON KUIKOCTH.

VcnoBue mnaBaHus TeEl: IUIaBaHUE WIIH MNOTPYKCHHUC TCII B 3aBUCHUMOCTH  OT
COOTHOIIIECHHUS MJIOTHOCTEH Teja U KHNIKOCTH.

Jlabopamophvie pabomwi u onvimol

HccnenoBanue 3aBUCHUMOCTH Beca Teila B BOAE OT O0ObEMA MOTPYKEHHON B
KUJKOCTb YaCTH TeJla.

OnpeneneHue BBITAIKUBAIONIEN CUJIbI, IEUCTBYIOIIEH HA TEJIO, MOTPYXKEHHOE B
KUJKOCTD.

IIpoBepka HE3aBHCUMOCTH BBITAIKMABAIOLIECH CHWJIbI, ACHUCTBYIOIIEHM HAa TEIO B
KUJIKOCTH, OT MacChl TeNa.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOIIECH CHUIIbI, JEHCTBYIOLIEH
Ha TeJIO B )KMJIKOCTH, OT 00bEMa NOrpyXKEHHOHN B *KUJIKOCTh YaCTU T€Jla U OT MNIOTHOCTH
HKUJKOCTH.

KoncTtpynpoBanue apeomerpa Wiy KOHCTPYMPOBAHHUE JIOAKA M OIpEeicHUue €€
rpy30I0ABEMHOCTH.

Pasznen 5. PaGora n MomHoCTh. JHeprusa Mexanuueckas

paboTa. MOIIIHOCTb.

[IpocTeie MEXaHU3MBI: pbluar, OJIOK, HAaKJIOHHAs TJIOCKOCTh. [IpaBuiio paBHOBecHUs
pbiuara. IlpuMeHeHue mnpaBuja paBHOBECHS pblyara K OJIOKY. «30JI0TO€ MPaBUIIO»
mexanuku. KITJ[ mpocteix mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprus. Kunernueckas v noteHiuanpHas sueprus. [IpeBpamienue
OJHOTO BHJIa MEXAHUYECKOW SHEPruu B JPyrod. 3aKOH COXPAHEHUsI DHEPIrUU B
MEXAHUKE.

Jlemoncmpayuu
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IIprMepbl IPOCTBIX MEXAHU3MOB.

Jlabopamophvie pabomwi u onvimol

Omnpenenenue paboOTbl CUJIBI TPEHUS TMPU PABHOMEPHOM JIBIDKEHUHM Tela IO
TOPU30HTAILHON MMOBEPXHOCTH.

HccnenoBanue ycnoBui paBHOBECHS phldara.

N3mepenne KII/] HaKIOHHON ITIOCKOCTH.

HSY‘-ICHI/IG 3dKOHAa COXPAHCHUA MEXaHMYECKOU OHCPIUH.

8 KUIACC Pa3peu 6. TenuioBble siBJICHUSA

OCHOBHBIE MOJIOKEHUS MOJEKYJISIPHO-KHHETUYECKONM TEOPUH CTPOCHHMSI BEIIECTBA.
Macca m pasmepel aTOMOB M MOJIEKYJ. OMNBITHL, NOATBEPKIAOIIME OCHOBHBIE
ITOJIOKEHHS] MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.

Mopenu  TBEPAOro, JKUAKOTO M  ra3o000pa3HOr0  COCTOSIHMM — BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObsiCHEHHME CBOMCTB Ta3oB, >KHJIKOCTEH H
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUM  MOJEKYIAPHO-KUHETUYECKOM  TEOPUHU.
CMaurBaHMe U KalWUIIPHBIE sIBICHUS. TEIIoBOEe paclIupeHUe U CKaTue.

Temneparypa. CBs3b TEMIIEPATYPBl CO CKOPOCTHIO TEIUIOBOTO ABUKEHUS YACTHII.
BuyTtpennsis sneprug. CrnocoObl ”3BMEHEHUS] BHYTPEHHEH SHEprUM: Terionepeaaya u
COBEpUIEHUE padoTHI. Bunpr TEIUIONEpENAaYn:  TEMIONPOBOIHOCTb,
KOHBEKIIUSA, U3JIyYCHUE.

KonuyecTBo TemnoTel. YenpHas TEIUIOEMKOCTh BelllecTBa. TemiooOMeH Hu
TEIUIOBOE PAaBHOBECHE. YpaBHEHUE TeIIoBOro Oamanca. IlnaBneHue u oTBepleBaHUE
KPUCTAJUIMYECKUX BEIIECTB. YAeNnbHas TeruioTa IuiaBieHus. IlapooOpazoBanue u
koHjeHcarus. Ucnmapenune. Kunenue. Y aenpHas TerioTa napooOpa3oBaHusl.
3aBUCUMOCTh TEMIEPATYPHI KUTIIEHUSI OT aTMOC(HEPHOTO TABJICHHUS.

BnaxHocTts BO3myXa.

DHeprus TOIIMBa. Y IeJIbHas TEIJI0Ta CTOPaHUs.

[Tpuntuner padote! TemioBbix asurareneit KI1JI termoBoro asurarens. TermoBsie
JBUIaTENIA U 3aIIUTa OKPYKAIOLIEN CPELBI.

3aKOH COXpAaHEHUS U MTPEBPALLECHUS SHEPTUH B TETJIOBBIX MTPOLECCAX.

Jlemoncmpayuu
Habroienne O6poyHOBCKOTO IBHXKEHUSI.
Habmonenue nuddysumn.
Habmronenue siBjeHnii cMayuBaHUs U KAMWJUTSIPHBIX SIBICHHIA.

HaGnronenue TemioBoro paciumpeHus Ted.
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V3MmeHeHrne pgaBiieHWs Ta3a MNP H3MEHEHHMH O00bEMa U HAarpeBaHUHM WM
OXJIAXKICHUM.

[IpaBuia u3MepeHus: TEMIIEPATYPHI.

Buae! Termonepenayn.

OxJtaxkieHue npu COBEPIICHUH pabOTHhI.

HarpeBanue npu coBepIiiieHIN paOOThl BHEITHUMHU CHJIAMHU.
CpaBHeHHE TEIUIOEMKOCTEN PA3JIUYHBIX BEIIECTB.
Ha6nronenune kumenws.

Hab6nronenue noctosiHcTBa TeMIlepaTyphl MpU TJIaBJICHUH.

Mojaenu TeIIOBBIX JBUTATEIICH.

Jlabopamophvie pabomwi u onvimol

OnbITH IO OOHAPYKEHUIO IEUCTBUSI CHIT MOJICKYJISIPHOTO MPUTSKEHHUS.

OnbITHI O BRIPAIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WJIM Caxapa.

OnbITEl MO HAOIIOJICHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH U TBEPIBIX
TeIl.

Omnpenenenue qaBjaeHUs BO3/lyXa B 0ajUIOHE HINPHUIIA.

OnbIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTh JABJIEHUS BO3AyXa OT €ro o0béMa U
HarpeBaHus WIN OXJIAKICHUA.

IIpoBepka rUMOTE3bl JTUHEWHOW 3aBUCUMOCTH JUIMHBI CTOJOMKA JKHUJIKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

HaGnronenue n3mMeHeHus BHyTpEHHEH HEPTUH Teja B pe3yJIbTaTe TeIIonepeaun
¥ paOOThI BHEIIIHUX CHII.

Uccnenosanue siBIieHUS TEMJI0OOMEHA MPU CMEIIMBAHUU XOJIOJHOW W ropsiueit
BO/IBL.

OmnpeneneHre KOJIMYECTBA TEIUIOTHI, TIOJYYEHHOTO BOJOW MPU TETUIOOOMEHE ¢
HarpeThiM METAJTMYECKUM LIUIUHIPOM.

Onpenenenue yaenbHON TEIIOEMKOCTH BEILIECTBA.

Hccnenosanue npouecca UCIapeHus.

Onpenenenue OTHOCHUTEJIbHOMN BJIAJKHOCTH BO31yXa.

Onpenenenue yAenbHON TEMIOTHI MJIABJICHUS JIbJA.

Paznen 7. daekTpuyeckue 1 MATHUTHbIE SIBJICHUSI

Onexktpuzanmsi Ten. JlBa poma dIEKTpUYECKUX 3apsaaoB. BsaumopeincTtBue
3apspKeHHBIX Tel. 3akoH KyrnoHa (3aBUCHMMOCTBH CHJIBI B3aUMOJICUCTBUS 3apsyKEHHBIX
T€Jl OT BEJIMYUHBI 3aPSJI0B U PACCTOSHUS MEXIY TEJIaMU).

Onektpuueckoe 1mone. Hanpsok€HHOCTh  3nekTpuyeckoro mons. [IpuHumn
CYNEPHO3ULIMH JICKTPUUECKUX TT0JIeH (Ha KaueCTBEHHOM YPOBHE).
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Hocutenn »snexkTpuyeckux 3apsaoB. OJIEMEHTApHBIA JJIEKTPUUECKH  3aps.
Crpoenne atoma. IIpOBOOHUKHM M AMDIIEKTPUKHU. 3aKOH COXPAHEHUsS 3JIEKTPUUYECKOTO
3apsja.

DNEKTPUYECKAN TOK. Y CIIOBHSI CYIIECTBOBAHMS IEKTPUUECKOro TOKa. VIcToOUHMKN
IOCTOSIHHOTO TOKa. JIeHCTBUS DJIEKTPUYECKOTO0 TOKa (TEIJIOBOE, XHUMHUYECKOE,
MarHuTHOE). DIEKTPUUECKUN TOK B JKUIKOCTSIX U ras3ax.

Onexrpuyeckasd nens. Cuiia Toka. JieKTpudeckoe HanpspkeHue. ColpoTHBIICHHE
IIPOBOJIHUKA. Y IEJIBHOE COINPOTUBIICHUE BeniecTBa. 3akoH Oma Juisl y4yacTKa LIETH.
[TocnenoBarenbHOE U NapaieIbHOE COETUHEHUE IPOBOJHUKOB.

Pabora u MoOIIHOCTH 3yeKTpuyeckoro Toka. 3akoH JDxoyns—JleHua.
DNeKTpUYecKue Lenu M MOTPeOUTENH 3JeKTpudeckol 3Heprun B ObiTy. KoporTkoe
3aMbIKaHUE.

IlocTOssTHHBIE MArHMTHI. BSaHMOHeﬁCTBHe IIOCTOSIHHBIX MAarHMTOB. MarnuTHoe
1oJjie. MarauTHoOE 110Jie 3eMJIU U €ro 3HaUCHHE JJIA )KM3HHU Ha 3emie. OmnpIT SpCTezLa.

MarauTtHoOE€ noJie 3IEKTPUYECKOTO TOKa. [[puMeHeHne 3EKTPOMariuTOB B TEXHUKE.
JlelicTBHE MarHUTHOTO MOJI HA TPOBOAHUK C TOKOM. DJIEKTPOABUIATEND ITOCTOSHHOTO
ToKa. Mcrnonp30BaHue  3IEKTPOJBHUIaTeNIeH B TEXHUYECKUX

YCTPOMCTBAX Y Ha TPaHCIIOpPTE.

Onbitel @apanes. SBieHue 3yeKTpoMarHUTHOM MHAYKUuMH. [IpaBuno JleHma.
OnexrporerepaTop. CrocoObl MONy4YEeHHsI DJIEKTPUUECKON DHEPIHH. DINEKTPOCTAHLIUU
Ha BO300HOBJIIEMbIX HCTOYHUKAX 3HEPTHUU.

Jlemoncmpayuu
DJIeKTpU3aIus Tell.
JIBa poa 3JIEKTPUYECKUX 3apsiIOB U B3aUMOJICHCTBUE 3aPSKEHHBIX TeEl.
YCTpOUCTBO U IEUCTBUE JIEKTPOCKOTA.
DIIeKTpOoCTaTUUEeCKast UHAYKIHS.
3aK0H COXpaHEHUS NEKTPUUECKUX 3aPsI0B.
[IpoBOTHUKM W TUAJIEKTPUKH.
MopenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUIECKOTO MOJIS.
HcTouHMKM TOCTOSIHHOTO TOKA.
JIeCTBHS DIEKTPUYECKOTO TOKA.
DIIEKTPUYECKUN TOK B 5KUIKOCTH.
["a30BbIi1 pa3ps.
N3Mmepenue cuiibl Toka aMIepMETPOM.
N3MepeHne 35eKTpUIeCKOTr0 HANPSKEHUS BOJIBTMETPOM.
Peocrar u marasuH cONpOTUBIIECHUN.

B3aHMOH€ﬁCTBH€ ITOCTOAHHBIX MAarduTOB.

10



denepanbHas padoyas mporpamma | @usuka. 7-9 kiaccel (0a30BbIM ypOBEHB)

MoenupoBaHre HEBO3MOXKHOCTH PA3ICIICHUS MTOJHOCOB MAarHuTa.
MoenupoBaHr€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
OmneiT Opcrena.

MarauTHoe 1oJjie ToKa. DJIEKTPOMArHuT.

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

UccnenoBanue siBICHUS JIEKTPOMArHUTHON MHIYKIIUH.

Omnbitel Dapajnes.

3aBUCUMOCTh  HANpaBJICHUS  WHAYKUMOHHOTO TOKa OT  YCJIOBHH  €ro
BO3HMKHOBEHUSA. DJIEKTPOreHEepaTOp MOCTOSHHOIO TOKA.

Jlabopamophwsie pabomwi u onvimol
OnbITH 110 HAOTIOICHUTO SJICKTPU3AIMH T MHAYKIIUEH U MPU COTIPUKOCHOBECHHH.
WccnenoBanue neiicTBUS 3JIEKTPUUECKOTO MO HA MPOBOJAHUKHU U JIUDIICKTPUKH.
COopka u npoBepka pabOThI JIEKTPUIECKON LIETH MOCTOSIHHOTO TOKA.
N3mepenue u peryampoBaHie CUIIbI TOKA.
N3mepenne u peryanpoBaHie HAMPsHKESHUS.

UccnenoBanne 3aBUCMMOCTH CHJIBI TOKa, HWIYIIETO 4YEpPEe3 PpE3UCTOp,  OT
CONIPOTHBJIEHUS PE3UCTOPA U HANPSIKEHUS HA PE3UCTOPE.

OHI::ITBI, ACMOHCTPUPYIOIIUEC 3aBUCUMOCTDb OJJCKTPHYCCKOIO0 COIIPOTHUBIICHUA
IMPpOBOJHHKA OT €I'0 AJIHHBI, INIOMIAAN ITIOIICPCUYHOTI'O CCUCHUA U MaTCpHUaJia.

IIpoBepka mpaBuiia CIIOKEHHUSI HAINIPSHKEHUM TIPU MOCIEA0BATENBHOM COEIUHEHUU
JBYX PE3UCTOPOB.

[TpoBepka mpaBuiIa JjIsi CHIIBI TOKA MPHU MapauieIbHOM COCIMHEHUH PE3UCTOPOB.
Omnpenenenne pabOTHI YMEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOP.
Omnpenenenre MOIIHOCTH AJIEKTPUUECKOTO TOKA, BBIACISIEMON Ha PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HAYIIETO 4Yepe3 JaMIIOYKy,  OT
HanpsHKEHUS Ha HEW.

Onpenenenune KII/I HarpeBaTens.

HccnengoBanre MarHUTHOTO B3aUMOJICUCTBHS ITIOCTOSIHHBIX MAarHUTOB.
N3yyenne MarHUTHOTO TOJII TIOCTOSIHHBIX MAarHUTOB TMPU HX OOBEAMHEHUH U
pa3aeIeHuH.

HccnenoBanue 1enCTBUS SIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OHBITBI, ACMOHCTPUPYIONIUEC 3aBUCUMOCTH CHJIbL BSaHMOHeﬁCTBHH KaTylmikp C
TOKOM M MarduTa OT CHUJIbI TOKa W HAIIpaBJICHUA TOKA B KaTYIIIKC.

I/I3yquI/Ie I[GﬁCTBHH MAarHvTHOTIO I10JIA Ha IPOBOAHUK C TOKOM.

KoHcTpynpoBanue u uzydeHue paboThl AIEKTPOIBUTATENS.

11
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Nsmepenune KIIJI a5iekTpoaBUraTenbHOM YCTAHOBKH.
OMBITHI IO UCCIICIOBAHUIO SIBJICHUSI AJIEKTPOMArHUTHOM UHAYKIUU: UCCIEIOBAHUE
VM3MEHEHUI 3HaYCHHUS U HAaIIPaBJIECHUS HHAYKIIMOHHOTO TOKA.

9 KJIACC Pa3gen 8. MexannuecKkue siBJeHUA

Mexannueckoe  JBWKeHME. MarepuanbHas  Touka. Cucrema  OTCYETA.
OTHOCUTENBHOCTh ~ MEXaHMYECKOTO  JBWXKEHHsS. PaBHOMepHOE MPSIMOJMHENHOE
nBrkeHue. HepaBHoMmepHoe mpsiMosinHeHOe JBWKeHHE. CpenHsass U MTrHOBEHHAs
CKOPOCTB T€JIa MPU HEPABHOMEPHOM JBHKECHUH.

VYckopenne. PaBHoyckopeHHOE TpsiMOIMHENHHOE JBIKeHUEe. CBOOOIHOE MajicHUE.
Omnsbitel ['anunes.

PaBHOMepHOE nBIXKEHHE 1O OKpyxkHOCTH. [lepmonm W dacrtota oOpalieHus.
JIunerHasa u yriioBasi CKOpocTH. LIeHTpoCcTpeMUTEIBHOE YCKOPEHHUE.

IlepBoiii 3axkoH Herotona. Bropoit 3akon Herorona. Tpernit 3akoH HproToHa.
[IpuHUMN CYNIEpIIO3UIUHU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuia TPEHHs CKOJIbLKEHHUS, CUja
TPEHUSI IOKOS, APYTUE BUJIBI TPCHUSI.

Cuna TSKeCTH M 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOPEHHE CBOOOIHOTO IMaJICHUS.
JBmxkenune nnaner BOkpyr ComHuma. Ilepas kocmuueckas ckopoctb. HeBecoMocTs n
IepErpy3KH.

PaBHOBecue wmatepuanbHON TOukM. AOcomtoTHO TBEpHOe Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETIIIEHHON OChIO BpaileHusi. MomeHT cuiibl. LleHTp TsixecTH.

Nmnynec tenma. M3meHenne wummynbca. MmmynbC cuibl. 3aKOH COXpaHEHUs
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexannueckass paboTa U MOIIHOCTh. PaboTa CUJ TSIKECTH, YIPYTrOCTU, TPEHHUS.
CBsi3b  dSHepruu W paboThl. I[loTeHuWanbHas »SHEprus Teina, MOAHATOTO Haj
MOBEPXHOCTHIO 3eMiM. [loTeHIManbHasi SHEpPrusi Cxartol NpyxkuHbl. KuHeTnueckas
sHeprusi. TeopemMa O KUHETUYECKOM JHEPrUH. 3aKOH COXPAHEHUSI MEXaHHYECKOU
DHEPIUH.

Jlemoncmpayuu

HaGnronenne MexaHnuecKoro JIBIKEHUSI TeJla OTHOCUTEIBLHO Pa3HBIX Tell OTCUETa.
CpaBHeHUE NyTel U TPACKTOPUI IBUKEHUS OJTHOTO U TOTO K€ TeJla OTHOCUTEIIBHO
PAa3HBIX TEJ OTCYETA.

N3mepenne cKkopoCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKECHUSL.
Hccnenosanue mpu3HakoB paBHOYCKOPEHHOI'O JBUKEHUS.

HaGnronenue nBmKeHUS Tella 1Mo OKPYKHOCTH.

12
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HaGnronenne MexXaHWYECKUX SBJICHHM, TPOUCXOANIUX B CHCTEME OTCUETa
«Tenexka» mpu e€ paBHOMEPHOM M YCKOPEHHOM JBIKEHHWU OTHOCUTEIHLHO KaOWHETa
bu3uKH.

3aBUCHMOCTh YCKOPEHHMSI T€JIa OT MacChl TeJla U IEHCTBYIOIIEH Ha HETO CUJIBL.

HaGumoienne paBeHCTBa CHIT TTPH B3aUMOJICHCTBUH TEll.

M3menenune Beca Tena mpyu yCKOPEHHOM JBYIKEHUU.

[lepenaya umMirysbca pyu B3aUMOICHCTBUU TETI.

[IpeoOpa3zoBanus SHEPTUH TIPU B3aUMOJICHCTBUU TEIL.

CoxpaHeHne UMITYJIbCa IIPU HEYITPYTOM B3aUMO/ICHCTBUU.

CoxpaHeHHe UMITyJIbCa TTPH a0COTIOTHO YIPYTOM B3aUMOICHCTBUU.

Ha6nronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHHe MEXaHUYECKOM SHEPTUU TPU CBOOOAHOM IaJIEHUU.
CoxpaHeHHME MEXAaHWYECKOM OHHEPrUM TMpPH JIBMKCHUU Tela IOJ JCHCTBUEM
MIPY>KUHBI.

Jlabopamophvie pabomwi u onvimol

KoHcTpynpoBanue TpakTa JiJisi pa3roHa U JaJdbHEHIIEro paBHOMEPHOTO JBUKEHUS
IIapyKa WA TEJIEKKH.

Onpenenenre cpeHeN CKOPOCTH CKOJBbXEHUSI OpyCcKa WM JIBHXKEHHSI ILIApUKa IO
HAKJIOHHOU TTIOCKOCTH.

OnpeneneHrue yCKOpeHHUs Tejla MPU paBHOYCKOPEHHOM JIBUKEHUH 1O HAKIOHHOW
TUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH MPH PaBHOYCKOPEHHOM JIBUKEHHUU
0e3 Ha4aJIbHON CKOPOCTH.

[IpoBepka TUIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JBIDKEHHWH 0O€3 HadaabHOU
CKOPOCTH TYTH OTHOCATCS KaK psI HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE
MIPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanne 3aBHCHUMOCTH CHJIBI TPEHHSI CKOJIBKEHHUS OT CHJIBI HOPMAalbHOTO
TTaBJICHMS.

Onpenencaue Ko3GhUIMEHTA TPSHUS CKOJIBKCHHS.
Ornpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenre pabOThl CUJIBI TPEHHUS TPU PABHOMEPHOM JBUKEHUU Tella IO
TOPU30HTAIBLHON MOBEPXHOCTH.

Onpenenenue pabOThl CHIIBI YOPYTOCTH MPU MOABEME Tpy3a C UCIOIb30BAHUEM
HETMOABMYXHOTO U MOABUKHOTO OJIOKOB.

HSY‘ICHI/IG 3aKOHa COXPAaHCHUA DHCPIHUH.
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Pa3znen 9. Mexann4yeckue Koj1e0aHUsI U BOJIHbI

KonebarenbHoe nBuxkeHue. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHUW: NEpUOJ,
4acToTa, aMIUITyJa. MaremaThyecKud W NPYKUHHBIM MasATHUKU. [IpeBpamenue
SHEPIUM NPHU KOJIEOATETbHOM JBUKECHHUH.

3aryxaromue kosneOaHus. BeiHyxkaeHHble koneOanus. Pezonanc. MexaHuueckue
BOJIHBI. CBOMCTBAa MEXaHWYECKHX BOJH. IIpomonbHbIE M monepeyHble BOJIHBL. JlJIMHA
BOJIHBI M CKOpPOCTb €€ paclpOCTpaHEeHHs. MexaHUdecKue BOJHBI B TBEPAOM TEIE,
CEHCMHUYECKHE BOJIHBI.

3Byk. I'pomkocTh 3Byka W BbICOTAa TOHa. OTpakeHue 3ByKa. MHPpa3Byk u
YIIBTPa3BYK.

Jlemoncmpayuu
Hab6monenue xosnebanuii Tei noa JeHCTBUEM CHUJIIbI TSKECTH U CUJIBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabitoieHne BbIHYKIE€HHBIX KOJI€0aHUI U pe30HaHca.
PacmpocTpanenue npoAoapHBIX U MTOTIEPEYHBIX BOJIH (HA MOJIENHN).

HaGroieHne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YacTOTBhI. AKYCTHUYECKUIN
pE30HaHC.

Jlabopamophvie pabomwi u onvimol

Omnpenenenre YaCTOTHI M MIEpHOIa KOJICOaHUH MAaTEMaTHICCKOTO MasTHHKA.

Omnpenenenre 4acTOThI U MEpUoa KoJIeOaHUN IPYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCHMOCTH TTEpHO1a KOJICOAHMI MOIBEIEHHOTO K HUTH Tpy3a OT
JUTMHBI HUTH.

HccnegoBanue 3aBUCMMOCTH TEepUOJa KOJIEOAHUWW MNPYKMHHOTO MasTHHKA OT
Macchbl rpy3a.

[TpoBepka HE3aBUCUMOCTH Teproaa KoJaebaHuil rpy3a, MOJBEIIEHHOTO K HUTH, OT
Macchl Ipy3a.

OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh TIEPHO/Ia KOJIeOaHU TPYKMHHOTO
MasTHUKA OT MacChl Tpy3a M KECTKOCTH NMPYKUHBI. V3Mepenune yckopeHusi CBoOOTHOTO
najCHUSI.

Paznen 10. Di1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHbBI
DJIEKTPOMArHUTHOE MoJjie. DJIEKTPOMarHuTHbIE BOJIHBI. CBONCTBA 2JIEKTPOMATrHUTHBIX
BOJiH. [IIkana sneKTpoMarHuTHHIX BOJIH. MICTIOIb30BaHKE IEKTPOMArHUTHBIX BOJIH JIJIsI
COTOBOM CBS3H.

SHCKTPOMaFHI/ITHaSI IIprupoJaa CBECTA. CKOpOCTI) cBeTa. BomHOBBIE CBOMCTBA CBETA.
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Jlemoncmpayuu

CsoiicTBa AJIEKTPOMArHUTHBIX BOJIH.
BomHOBBIE CBOMICTBA CBETA.

Jlabopamophvie pabomwi u onvimol

N3ydeHune CBOMCTB AIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOMJIBHOTO TenedoHa.
Pa3gea 11. CBeToBbI€e ABJICHUA

JlyueBas mogmenp cBeta. Mcrounmku csera. [IpsAmosimHENHOE pacHpOCTpaHEHHE
ceera. 3armenuss ComuHma u Jlynel. Otpaxenuwe cBera. [lmockoe 3epkano. 3akoH
OTpPa’KE€HUs CBETA.

IIpenomnenue CBETa. 3aKkoH IIPEJIOMIICHUS CBETA.
ITosHOE BHYTPEHHEE OTpak€HUE cBeTa. MICroap30BaHuE MOTHOIO BHYTPEHHETO
OTPa)KEHUS B ONTHYECKUX CBETOBOJAX.

JIunza. Xox nydeit B nuH3e. OnTuyeckas cucrema Qoroanmapara, MUKpOCKoNa U
Teneckona. ['na3 kak onTudeckas cuctema. bim3opykocTs U 1anbHO30PKOCTb.

Paznoxxenue 6emoro ceera B criekTp. OnbiTel HetoToHa. ClioskeHUE CEKTpaabHbIX
uBeToB. Jlucnepcus ceera. [Jemoncmpayuu

[IpsAMonHEHOE pacTIpOCTPaHEHHE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenue n300pakeHUi B IMJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cBera.

OnrTrueckuii CBETOBO.

Xox mydeii B cOOMparoIiei JInH3e.

Xoq ny4yer B pacCEenBAKOILIEH JINH3E.

[Tonmyuenune n300pakxeHi ¢ TOMOIIBIO JIUH3.

[Ipunuun aeiictBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOIA.
Mopensb riasa.

Paznoxenue 6e5oro cBera B CIEeKTp.

[Tomy4yenue 6emoro cBeTa mpH CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamophvie pabomwi u onvimol
HccnenoBanue 3aBUCMMOCTH yIJIa OTPaXKSHHS CBETOBOTO JIydua OT yrJja IMaIcHuUs.

N3ydenne xapakTepuCTHK N300pakeHUs IpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH YIJIa IPEJIOMIIEHUSI CBETOBOTO JIyda OT yrja NaJeHus
Ha TPaHMIIE «BO3AYX—CTEKIION.

[Tomy4yenune n300pakeHN ¢ TOMOIILI0 COOMPAFOIICH JIMH3HI.

Onpenenenre (OKYCHOTO PACCTOSIHUSI U ONTUYECKOM CHIIBI COOMPAIOIEH JIMH3BI.
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OnBITHI 1O Pa3IOKEHUIO OEIOTO CBETA B CIIEKTP.
OnBITH IO BOCIPHUATHIO IBETA MPEIMETOB MPU WX HAOIOJACHUH Yepe3 IIBETOBBIC
(UIBTPHI.

Paznen 12. KBanToBbI€ SIBJICHUS

Oneitel  Pe3zepdopna u mmanerapHas monaenb aromMa. Mogens atoma bopa.
HcnyckaHue v NoriomeHne cBeta aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PamnoaktuBHOCTE. Anb(a-, 6eTa- u ramma-usnydenns. CTpoeHUEe aTOMHOTO sIpa.
Hyxnonnas momens aroMHoro saapa. M3oronsl. PagnoaktuBHbie npeBpaieHus. [lepron
IIOJTypacIiajia aTOMHBIX SED.

SAnepnbie peakuyn. 3aKOHBI COXPAHEHUS 3aPAA0BOTO U MAaCCOBOTO YHCEI. DHEPTHUS
CBSI3U aTOMHBIX sifiep. CBsI3b MacChl W HEPruu. Peakiuu cuUHTE3a W JIeNICHUs sep.
Nctounuku 3aeprun CosHIa U 3BE3I.

AnepHas »Hepretvka. JIeHCTBUS paJIMOAKTUBHBIX U3JIYYEHUW HaA IKUBbBIC

OpraHu3Mmsl. /Jemoncmpayuu

CrexTpbl U3ITy4eHUS U MOTJIOEHUS.

CrexTpbl pa3IM4HbIX Ta30B.

CnekTp Bogopo/ia.

Ha6nronenue tpekoB B kamepe Buiibcona.

PaboTa cuéTunka HOHUBHPYIONTUX U3ITYUCHUH.

Peructpatius uzmydeHust IpUpOIHBIX MUHEPAJIOB U IPOJYKTOB. JlabopamopHule

pa60mbl U onvlimoul

HaGnroneHue CrutoniHbIX U JIMHEWYAThIX CIIEKTPOB U3ITyUCHHUS.
Hccnenoanne TpeKOB: U3MEPEHUE IHEPTUM HYACTHUIBI 10 TOPMO3HOMY IyTH (TI0

dboTorpadusm).
N3mepenne paagnoakTHBHOTO (DOHA.

IToBTOPUTEIBLHO-0000IAKOIIMIT MOYIb

[ToBTOpPUTENBHO-00001IAIOMNN MOIYJb TpPEIHA3HAYEH ISl CHUCTEMaTH3aluu U
0000111eHHs PEIMETHOTO COJIEPXKAHUS U OMBITa JEATEIbHOCTH, MIPUOOPETEHHOTO MpHU
U3YyYeHUU BCero Kypca (u3uMku, a Takxke il TOATOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY »JK3aMeHy 10 (¢u3MKe I O0O0y4aroluxcs, BBIOpPABIIUX 3TOT
y4eOHBII TpeIMeT.

[Ipu wu3yyeHUH AAHHOTO MOAYJS PEATU3YIOTCS W CUCTEMATU3UPYIOTCS BHUJIbI
NeSATEIbHOCTH, Ha OCHOBE KOTOPBIX OOECHEUYMBAETCS JIOCTHXKEHHE MPEAMETHBIX U
MeTaIpeIMETHBIX IUTAaHUPYEMBIX pE3yNbTaTOB oOy4eHwus, dbopmupyeTcs
€CTECTBEHHO-HAY4YHasl TPaMOTHOCTb: OCBOECHHME HAYYHBIX METOJIOB HCCIIEIOBAHUS
SBJICHUHN MPUPOJABI U TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBSICHATH (PU3HUECKUE SIBICHUS,
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IIPUMEHSIS TOJIyYEHHBIE 3HAHMSA, pEUIaTh 3aJadd, B TOM 4YHCIE KAYECTBEHHBIE U
DKCIEPUMEHTAJIbHBIC.
IIpyHIMNMATBEHO AEATEIBHOCTHBIM XapaKTep JAaHHOIO paslela peanusyercs 3a
C4€T TOro, YTO OOYUAIOIIMECS BBINOIHSIOT 33/1aHUS, B KOTOPBIX UM NPEAJIAraeTcs:
Ha OCHOBE MOJYYCHHBIX 3HAHUI PacO3HABATh U HAYYHO OOBACHATH (hHU3HUECKUE

SABJICHHS B Opr}KaI-OHICﬁ Impupoac u HOBCCI[HCBHOﬁ KU3HU, HUCIIOJb30BATb HAYYHLIC
MCTOAbI UCCIICTOBAHMA (bI/ISI/I‘ICCKI/IX HBHGHHﬁ, B TOM 4YHUCJIC

AJIs1 IPOBEPKU THIIOTE3 M IMOJIYUCHHSA TCOPCTUYCCKHUX BBIBOJOB; OOBSICHATH HAay4YHBIC

OCHOBBEI HauOoJiee BaKHBIX ,IIOCTI/I}KCHI/Iﬁ COBPCMCHHBIX TGXHOHOFHﬁ, HaIIpuMcEp,

IMPAKTHYCCKOTI'O0 MCIIOJIB30BAHHA PA3JIIMYHBIX HCTOYHHKOB JSHCPIUHM HAa OCHOBC 3dKOHA

IMPCBpAICHUA U COXPAHCHUA BCCX N3BCCTHBIX BUA0OB S9HCPIHH.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3yuyenue ¢pu3nku Ha ypoBHE OCHOBHOIrO OOIEro oOpa3oBaHUs HAIpaBiICHO Ha
JNOCTH)KEHHE JIMYHOCTHBIX, METalpeAMETHBIX M TMPEIMETHBIX 00pa30BaTeNIbHbBIX
pE3yJIbTATOB.

JIMYHOCTHBIE PE3YJBTATBI

B pesynbrare uzydeHus: PU3MKM Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsS Y
obOyuatomierocs OyayT chopMUpPOBaHbI CIEAYIOUIME JTUYHOCTHBIE PE3YJIbTAaThl B YACTH:
1) mMaTpMOTHYECKOT0 BOCTIUTAHMS

IMPOABJIICHUC HHTCPCCA K HCTOPHUH U COBPCMCHHOMY COCTOSAHHIO pOCCHﬁCKOﬁ

bu3nYecKol HayKH; IIEHHOCTHOE OTHOILICHHE K JOCTHKEHHUSM POCCHUUCKHUX
y4€HBIX-(PU3UKOB;

2) TPa’KIAHCKOT0 M TyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

TOTOBHOCTH K aKTUBHOMY YYaCTHIO B 00CYXICHUH OOIIECTBEHHO-3HAYUMBIX
U OTUYECKUX TPOOJeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHXKECHUM
(GU3UKN; OCO3HAHHWE BAXKHOCTH MOPAJTBbHO-3TUYECKUX TMPUHIIMIOB B JEATEIbHOCTU
y4€HOro; 3) 3CTeTHYECKOro BOCIIUTAHMS:

BOCIIPHUATHE ICTETUUECKUX KaueCTB (PU3NUYECKON HAYKHU: €€ TApMOHUYHOTO

MOCTPOCHUSI, CTPOTOCTH, TOYHOCTH, JIJAKOHUIHOCTH; 4)
LHEHHOCTH HAYYHOI'0 NMMO3HAHMS:

OCO3HaHHUEC ICHHOCTU (1)I/ISI/IIICCKOI\/'I HAayKHW KaK MOIITHOTO MHCTPYMCHTA IMO3HAHUA

MHPA, OCHOBBI PA3BUTHUS TEXHOJIOTHUM, BAXKHEUIIICH COCTABIISIIOIICH KYJIbTYpPbI; Pa3BUTHE
Hay4YHOM JIF0O03HATEILHOCTH, HHTEpPEca K UCCIIEA0BATEIHLCKOM

NESITETLHOCTH; 5) GOpPMHPOBaHNS KYJIbTYPbI 310POBbSI M IMOIMOHAJILHOTO
OJ1aromnoJryums:

OCO3HaHWE IEHHOCTHM Oe3omacHoro o0pa3a JKM3HKU B  COBPEMEHHOM

TEXHOJIOTUYECKOM MHpE, BaKHOCTH TPABWJI O€30I1aCHOTO TMOBEJEHUS HA TPAHCIIOPTE,
Ha JIOporax, ¢ 3JEKTPUYECKUM U TEIUIOBBIM OOOPYIOBAaHMEM B JOMAIIHUX YCJIOBHSX;
c(hOopMUPOBAHHOCTH HABbIKA pedIeKCHH, TPU3HAHKUE CBOETO MpaBa Ha OMIMOKY U

TAKOT'O )K€ TpaBa y JIpyroro 4ejaoBeka; 6)

TPYA0BOI0 BOCTIMTAHUS:
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AKTUBHOE Y4YacTHE€ B PEIICHUU MPAKTUYECKUX 3adad (B pamMKax CEMbH,
00pa3oBaTeNbHON OpTraHW3aIlii, Topojda, Kpas) TEXHOJIOTHYCCKOW W COIMATbHOU
HaIpaBJICHHOCTH, TPEOYIOIMX B TOM uucie W (U3MYECKUX 3HAHUN; HHTEpPEC K
MPaKTUYECKOMY M3YyUEeHHIO podeccHii, CBSI3aHHBIX ¢ (PU3UKOM;

7) IKOJIOTHYECKOT0 BOCIIUTAHHUS:
OpHUEHTAIMsI Ha TPUMEHEeHNEe GU3NYECKUX 3HAHUM [T pEIIeHUs 3a/1a4 B 00J1acTU
OKpY’KaroIllen Cpe/ibl, INTAHUPOBAHUS ITOCTYIIKOB M OLIEHKH UX BO3MOKHBIX

MOCJIEJICTBUM ISl OKPY>KalOIEH CpeJibl; OCO3HAHKE II100aJIbHOT0 XapakTepa
IKOJIOTMYECKUX MPOOIeM U IMyTell UX pemieHus; 8) afanTanui K U3MeHAI0IIMCS
YCJIOBHUSIM COUMAJIBLHON U IPUPOIHOI CpebI:

HOTpe6HOCTB BO B3EIHMOI[€IZCTBPIH ITIPpH BBIIIOJIHCHUHA I/ICCJ'ICI[OBaHI/Iﬁ H IIPOCKTOB

(u3nYeCKOl HaIpPaBIEHHOCTH, OTKPBITOCTh OIBITY M 3HAHUSAM JPYrUX; MOBBILIECHUE
YPOBHS CBOE€H KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JeATEIbHOCTh; HOTPEOHOCTD
B (pOpMUPOBAHUM HOBBIX 3HAHUI, B TOM 4ucie GOPMYIUPOBATH UJIEH,

IIOHATHUA, THIIOTC3BI O (1)I/ISI/I‘I€CKHX 00BEKTaxX H SABJICHHUAX, OCO3HAHHC ,Z[e(bI/I]_II/ITOB
COOCTBEHHBIX 3HAHUN M KOMIIETCHTHOCTEH B 00JIaCTH

(U3HUKY; IJTAHUPOBAHUE CBOETO PA3BUTHSI B MPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUM;
CTpEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBS3H NPUPOABI, O0IIECTBA U

SKOHOMHUKH, B TOM YHUCJE C MCHOJb30BAHMEM (PU3NUYECKUX 3HAHUI; OLEHKA CBOMX
NEUCTBUM C YUETOM BIIMSIHUS HA OKPYKAIOIIYIO CPENY, BO3MOXKHBIX

II100aJIBHBIX HOCHGHCTBHﬁ.

METAINIPEIMETHBIE PE3YJIBTATDBI

B pesynbrate ocBoeHHs mporpaMMbl 1Mo (U3HKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus y oOydaromierocsi 0yayT copMupoBaHbl METapeAMETHBIE PE3yJIbTaThl,
BKJTFOYAIOTITHE MO3HABATEIIbHBIE YHUBEPCAIbHBIC y4eOHbIe JIEHUCTBUA,
KOMMYHUKATHBHBIC YHUBEPCAIbHBIC y4eOHbIC JENCTBUA, pETYJISTUBHBIE
YHUBEpCaIbHBIC YIeOHbIC TCHCTBUS.

Ilo3HaBaTebHbIE YHUBEPCAJIbHBIE YUeOHbIE 1eiCTBUSA Ba3osbie

JOrnyecKue aeiicTBuA:

BBISIBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHBbIE MPU3HAKU OOBEKTOB (SIBJICHUMN);
yCTaHaBIMBATh CYLIECTBEHHBIN NPU3HAK KIACCU(PUKALIMN, OCHOBAHHUS

Uis  0000IIEeHUsT W CpPaBHEHUS; BBIABIATH 3aKOHOMEPHOCTH M TPOTUBOPEUHUS B
paccmaTrpuBaeMbIX (paKkTax, JaHHBIX
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U HAONIONCHMSIX,  OTHOCAIIUXCA K  (PU3HYECKUM  SIBJICHUSM;  BBISBIIATH
MIPUYUHHO-CJICICTBEHHBIC CBS3U TPHU W3YYCHUU (PU3MUECKUX SBICHUW W TIPOIIECCOB,
JIeNIaTh BBIBOJIBI C HCIIOB30BAHUEM JEAYKTUBHBIX M MHIYKTHUBHBIX yYMO3aKIIIOUCHUH,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (DU3MUECKUX BEIMYUH; CAMOCTOSITEIHLHO
BBIOMpaTh CcrHoco0 pemieHus ydeOHOM ¢u3MYeCKOW 3aaud (CpaBHEHHUE HECKOJIBKHX
BApHAHTOB peElUICHMs, BbIOOp Hamboiee MOIXOAMIET0 € YYETOM CaMOCTOSITENHHO
BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarejabcKye 1eCTBUSA.
WCIIOJIb30BaTh  BOMPOCHI KaK HCCIEAOBATEIILCKMHA HWHCTPYMEHT IO3HAHMS,
MIPOBOJUTH MO CAMOCTOATEIBHO COCTABJICHHOMY ILIAHY OIIBIT, HECIIOKHBIN

(bU3UYECKUIT DIKCIIEPUMEHT, HEOOJIbIIIOE HCCleIoBaHUE (U3UYECKOTO  SIBJICHUS,
OLICHHMBAaTh HA NMPUMEHUMOCTb U JIOCTOBEPHOCTh MH(POPMAIUIO, MOJIYYEHHYIO B
XoJ1e

UCCJIEIOBAHMS WM SKCIIEPUMEHTA; CaMOCTOSITENIbHO (POPMYyIHpOBaTh 00OOILIEHUS U
BBIBOJIBI 10 pe3yJIbTaTaM

IPOBEAEHHOIO HAOMIOACHUs, OIbITa, HCCIECJOBAHMS, MPOrHO3MPOBATh BO3MOKHOE
JanbHeillee pa3BuTUE (PU3NYECKUX MPOLIECCOB, a TAKKE BBIABUIATH MPEIIOIOKEHUS
00 MX pa3BUTUU B HOBBIX YCJIOBHSIX U KOHTeKcTax. Padora ¢ mngopmanumeii:
MPUMEHSTDH Pa3IUYHbIE METO/Ibl, THCTPYMEHTHI M 3aIIPOCHI PU MTOUCKE
U orOope MHGOPMAIMM WM JaHHBIX C YYETOM MPEIOKEHHON ydeOHOM (Ppu3nueckon
3a/1a4u;
aHANIM3UpOBaTh, CHCTEMATU3UPOBaTh W  HWHTEPHPETUPOBATH  MH(MOPMAIUIO
Pa3IMYHBIX BUJOB M (OPM NPEICTABICHUS; CAMOCTOATEIBHO BHIOMPATh ONTUMAIbHYIO

dopMy mpexacraBieHUs HH(POpPMALMM W WUIIOCTPUPOBATH pelIaeMble  3ajadu
HECJIOKHBIMU CXEMaMHM, TMarpaMMamMu, HTHOW rpa@uKoi U MX KOMOMHALIUSIMH.

KoMMyHUKaTHBHBIE YHUBEpPCAJbHbIE YUeOHbIE 1eCTBHS:

B X0J/i¢ OOCYXXJIeHHs Y4eOHOTo MaTepHalia, pe3ysbTaToB JIA0OPATOPHBIX PaboT u
MIPOCKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKJIa€MOI TeMbl U BBICKA3bIBATh HJICH,
HalleJICHHBIE Ha pEIIeHWEe 3aJaydl U TOJJIep)KaHUe OarokKenaTelIbHOCTH  OOIICHUS;
COTIOCTAaBIIATh CBOU CYXKJICHHS C CYKICHUSAMU APYTHX YYaCTHUKOB JIMAJIOTA,

oOHapyXHBaTh pa3IM4Me U CXOJICTBO IO3UIMH; BBIPAXATb CBOK TOYKY 3pEHUS B
YCTHBIX U MUCHBMEHHBIX TEKCTaX; MyOJIMYHO MPEACTABIATh PE3yIbTAaThl BHIIOJIHEHHOTO
(bu3NYECKOTo OMbITa (IKCIEPUMEHTA, UCCIIEA0BAHNUS, TIPOEKTA).
MOHMMATh U MHCIOJNb30BaTh MPEUMYIIECTBA KOMAaHAHOW M WHIAUBUAYAIbHOMN
paboTHI
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OpU pEUICHUH KOHKPETHOM (u3udeckol mpoOJIeMbl; MPUHUMATH LIETH COBMECTHOM

NEATEIIbHOCTH, OPTraHU30BBIBATH JEHUCTBHS IO €€ JOCTMIKEHHIO: PACHPENEIATH POJIH,

o0Cy)XJaThb TPOLIECCHI U Pe3ylbTaTbl COBMECTHOW paboThl, 00001aTh MHEHUS

HECKOJIbKMX JIIOJIEH; BBINOJIHATh CBOIO 4YacTb paOOThl, JOCTUrasi KadeCTBEHHOTO

pe3ynbTaTa o CBOeMy

HaIlpaBJIICHUI0O W KOOPAMHUPYS CBOM JCUCTBUS C JAPYTMMH YICHAMHU KOMAaHJBI,
OLIEHMBATh KAYECTBO CBOETO BKJIAJa B OOLIMI MPOAYKT IO KPUTEPUSM,

CaMOCTOATENIbHO C(POPMYITMPOBAHHBIM YYaCTHUKAMU B3aUMO/ICHCTBUSI.
PeryasiTuBHBIE YyHHBEpPCAJIbHbIE YUeOHbIE A1eiICTBUS
Camoopranusanus:

BBIABJIATDH HpO6J'I€MI)I B ’)KU3HCHHBIX U y‘-I€6HI>IX CUTyalu:iax, Tpe6y10umx

JUIsl  perieHust (U3NYECKUX 3HAHWM; OPUEHTHPOBATHCA B PA3IMYHBIX IOJX0JaX
MPUHATHS pEeIICHUN (MHAUBUIYaTbHOE,

OPUHATUE PEIICHUS B TpyMNe, MNPUHATHE PEHICHUH TPYyIIoi); camMoCTOATEIHHO

COCTaBJISITh AITOPUTM pEIICHUS (PU3MUYECKOW 3a7aud WM IUIaHA HCCIEAOBaHUS C

y4€TOM MMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHpPOBATH

npeajiaraeMble BapuaHThl PEIICHUMN; JAeNaTh BBIOOP W OpaTh OTBETCTBEHHOCTH 3a

penieHue.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh aJEKBaTHYIO OLIEHKY CUTyallUM M Npeajararb IUIaH €€ W3MEHEHHS,

OOBSICHATH MPUYHMHBI TOCTHKEHUS (HEIOCTHIKEHUS) pe3y/IbTaTOB AESITEIbHOCTH,
JaBaTh OLICHKY MPUOOPETEHHOMY OMbBITY; BHOCUTh KOPPEKTUBHI B JEATEIBLHOCTH (B TOM
YHClIe B XO/1 BBIIOJIHEHUSI (PU3UUECKOTO MCCIEA0BAaHUS WU IPOEKTa) HA OCHOBE HOBBIX
0OCTOSITENILCTB, WM3MEHHUBIIMXCS CHUTYyalllil, yCTAaHOBJICHHBIX OIIMOOK, BO3HUKILIUX
TPYJAHOCTE; OLIEHUBATh COOTBETCTBHE PE3yJbTaTa LIEJIA U YCIOBUSAM.

CTaBUTh ce€0s1 HA MECTO JIPYTOro YeJIOBEKa B XOJI€ CIOpa WU AUCKYCCUU

Ha HAay4HYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY APYroro. Npu3HaBaTh CBOE

paBo HA OMIMOKY MPHU pelieHu: (PU3NYECKUX 3aad Uin

B YTBCPIKACHUAX HAa HAYUHBIC TCMbI H TAKOC K€ IIPaBO JAPYTOro.

INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyueHuss B 7 Kjacce MpeIMETHbIE pe3ysbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPaXkaTh COOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

UCIIONb30BaTh TOHATHS: (U3MYECKHEe W XHUMHUYECKHEe SIBIICHHs, HaOJIoAeHue,
IKCIEPUMEHT, MOJIEJIb, TUIOTE3a, €AUHMIBI (PU3UYECKHX BEIUYMH, aTOM, MOJIEKYIa,
arperaTHble COCTOSIHMS BellecTBa (TBEpHOE, KMUIKOE, ra3000pa3HOE), MEXaHUYECKOEe
IBUKEHHE  (paBHOMEpHOE, HEpaBHOMEPHOE,  MPSIMOJUHEIHOE),  TPaeKTOpHs,
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paBHOJICUCTBYIOIAs Ccui, JedopManus (ymopyras, TIJIacTUYECKasi), HEBECOMOCTD,
COOOIIAIOIIUECS] COCY/IbI; pa3nuyaTh sBieHus (Iuddy3us, TemIoBoe ABMKEHNUE YaCTHUI]
BEILIECTBA,

PaBHOMEPHOE JBHKCHUE, HEPABHOMEPHOE JIBUKEHUE, MHEPLUS, B3aUMOACHCTBUE TE,
paBHOBECHE TBEPABIX TEJI C 3aKPEIUIEHHOW OCBhIO BpallCHUsA, NEpeaada daBIICHUS
TBEPABIMU TEIAMHM, JKUJIKOCTSIMH W razamu, arMochepHOoe NaBjeHHE, IIaBaHUE Ted,
IPEBPAILECHNUS] MEXaHUYECKON SHEPIUU) MO ONMUCAHUIO X XapAKTEPHBIX CBOMCTB U Ha
OCHOBE ONBITOB, JAEMOHCTPUPYIOIIUX JaHHOE (PHU3UYECKOE SIBICHUE; pacHO3HABaTh
MPOSIBJIICHUE U3YyUYEHHBIX (PU3NYECKUX SIBIICHUN B OKPY>KAIOIIEM

MUpE, B TOM 4YHuCle (HU3NYECKHUE SBIEHUS B NPUPOJAE: MPUMEPHI JABUKEHUS C
Pa3IMYHBIMU CKOPOCTSMM B JKMBOW M HEXHUBOM NPUPOJE, ACHCTBUE CHIIBI TPEHHS B
IPUPOJIE U TEXHUKE, BIMSIHUE aTMOC(EPHOro JIaBJICHUS Ha KMBOW OpraHU3M, IJaBaHUe
pbIO, pplUard B TeJI€ 4YEJOBEKa, MPU STOM INEPEBOJUTH MPAKTHUYECKYIO 3a/1ady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKK) (U3NUYECKUX SIBIICHUI;
ONKCHIBaTh U3YUYECHHBIE CBOMCTBA TeN U (PU3UUECKHUE SIBJICHUA, UCIIONb3Ys (pU3nUecKue
BEJIMUYMHBI (Macca, 00bEM, IUIOTHOCTh BELIECTBAa, BPEMsl, IIyTh, CKOPOCTb, CPEIHSS
CKOpPOCTbh, CHJIa YIIPYTOCTH, CUJIa TSDKECTH, BEC Tella, CUila TPEHUs, AaBiieHue (TBEPAOro
TeNa, >KUJIKOCTH, ra3a), BbITAJKUBAIOIIAs CHJIA, MEXaHHW4yeckas pabdoTa, MOIIHOCTb,
IJIEY0 CHJIBI, MOMEHT CHJIbl, KOA(DPHUIMEHT TMOJIE3HOr0 JEHCTBUA MEXAHU3MOB,
KMHETHYECKas M TOTEHUHWaJbHAasl DHEPrus), NpU OMHCAHUHU MPABHIBHO TPAKTOBAThH
(U3UYECKUI CMBICIT UCTIONIb3YEMBIX BEJIMUMH, UX 0003HAUYECHHS U €ITMHUIIBI (PU3UUECKUX
BEJIMYMH, HAaXOIUTh (POPMYJbI, CBS3bIBAIOLIME JaHHYIO (U3MYECKYI0 BEIMYUHY C
JIPYTMMHM BEJIMYMHAMH, CTPOUTh TpaduKd HU3YUYEHHBIX 3aBUCHMOCTEH (HU3MUECKUX
BEJIMYMH; XapaKTepU30BaThb CBOWCTBA TeJ, (PU3UYECKHE SBJICHUS M MPOIECCHI,
UCIIOJIb3YSI

npaBuia CIOXKEHHUs cuil (BIOJIb OAHOW MpsiMOM), 3akoH ['yka, 3axoH Ilackansi, 3akoH
Apxumena, TIpaBUJIO paBHOBecHs phiuara (0J0Ka), «30JI0TOE TMPABHIO» MEXaHUKH,
3aKOH COXpPAHEHUs MEXAHMYECKOW DSHEprud, NpU OTOM JaBaTb CIOBECHYIO
(GOopMyITUPOBKY 3aKOHA M 3alHCHIBATh €r0 MaTeMAaTHUYECKOE BBIPAKEHUE; OOBICHATH
bu3nyeckue IBIEHUs, IPOLECCHl U CBOMCTBA TeJl, B TOM YUCIE U

B KOHTEKCTE€ CHTyallull MPaKTUKO-OPHUEHTHPOBAHHOIO  XapakTepa: BbIABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE M3 1—2 JOTMYECKUX IIaroB ¢
onopoil Ha 1—2 M3y4YEHHBIX CBOMCTBA (PU3MUYECKUX SABJICHUM, PU3NUECKUX 3aKOHA WIU
3aKOHOMEPHOCTH; peIlaTh pacy€THbIC 3a7aud B |—2 AEHCTBUSA, UCIONB3Ysl 3aKOHBI U
(bopMyIibl, CBA3BIBAIONINE (PU3NUECKHE BETUUYHMHBI: HA OCHOBE aHajIM3a YCJIOBHUSA 3aJauu
3allMChIBaTh KPAaTKOE YCIIOBUE, TMOJCTAaBIATh (PU3NYECKHE BEIMYUHBI B (OPMYIBI H
MPOBOJUTH PAaCU€Thl, HAXOAUTh CIPABOYHBIC JaHHbIC, HEOOXOIUMBIE ISl PEIICHUs
3a/1a4, OIICHUBATh PEATMCTUYHOCTD MOJTYYeHHOU (PU3MUECKOW BEJIMYMHBI; Paclo3HaBaTh
po0IeMbl, KOTOPbIE MOKHO PELIUTh MPU MOMOIIM (PU3UYECKUX METOJIOB, B OMHCAHUU
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UCCIICJIOBAaHMS BBIACIATh MPOBEpsieMOe MPEINONoKeHUe (THIOTEe3y), pa3inuyaTh U
UHTEPIIPETUPOBATH MOJTYYCHHBIN pe3ybTaT, HAXOJUTh OUIMOKH B XOJ€ ONbITa, JETaTh
BBIBOJIBI TI0 €ro pe3yibTaTaMm; MPOBOAUTH OIBITHI MO HAOIIOAEHUIO (PUINYECKUX
SIBJICHUN WU (PU3HUECKUX
CBOMCTB Tel: POpMYIUPOBATH MPOBEPSEMBIEC MPEATIOIOKEHUS, COOUPATh YCTAHOBKY H3
IPEII0AKEHHOTO 000pYI0BaHus, 3aMUCHIBATh X0 OMNbITa U (OPMYJIMPOBATH BHIBOJBI,
BBITIOJIHATD MPSIMbIC U3MEPEHUS PACCTOSIHUS, BPEMEHH, MAacChl Tesla, 00bEMa, CUIIbI
U TEMIEPaTyphbl C UCIOJIB30BAaHUEM aHAJIOTOBBIX M IIU(PPOBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHusl MPUOOPOB C YYETOM 3aJaHHOW aOCOTIOTHOM IMOTPEITHOCTH W3MEPCHHIM;
IIPOBOJIUTH MCCIIECOBAHUE 3aBUCUMOCTH OJIHOM (PU3WYECKON BEIMYUHBI OT JPYrou ¢
UCITIOJIb30BAHUEM MPSMBIX U3MEPEHUH (3aBUCHUMOCTU IyTH PAaBHOMEPHO JBUKYIIETOCS
TeJaa OT BPEMEHHU JBMDXKCHHS Teja, CUJIbl TPEHUS CKOJBKEHHsI OT Beca Tella, KauyecTBa
00pabOTKM TIOBEPXHOCTEH TEI W HE3aBUCUMOCTH CHJIbI TPEHHUS OT IUIONIAJU
COTIPUKOCHOBEHHMSI TEJ, CHJIbl YIPYTOCTH OT yIJWHEHUS TPY>KUHBI, BBITATKUBAIOMICH
CuiIbl OT 00BbEMa MOTrpyKEHHOW YacTU Tella M OT IUIOTHOCTH IKHUIKOCTH, €&
HE3aBUCUMOCTH OT IUIOTHOCTH Te€Jla, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEo,
YCIIOBUM TUTaBaHUSl TeJ, YCIOBUM pPaBHOBECHS phluara M OJOKOB, y4acTBOBAaTH B
IUTAHUPOBAHUM Y4EOHOTO HCCIEIOBaHUs, COOMpaTh YCTAaHOBKY W  BBITOJHATH
U3MEpEHMUsI, CTIeys MPEUI0KCHHOMY TUIaHy, bukcupoBarth pe3yIbTaThl
MOJTy4YEHHOM 3aBHCHUMOCTH (PH3UYECKUX BEIMYMH B BUIC MPEATOKEHHBIX TaOJIHII
U TpauKOB, JeNaTh BBIBOABI 0 PE3yJIbTaTaM HCCIEI0BAHUS;, MPOBOAUTH KOCBEHHbIE
U3MepeHust PU3NYECKUX BETUYHH (IJIOTHOCTh BEIECTBA
KHUIKOCTH M TBEPJOTO TENA, CUJIa TPEHUS CKOJIBKEHUS, JaBJICHUE BO3AyXa,
BBITAJIKMBAIOIIAS CUJIa, JEHCTBYIONIAs HA TOTPYKEHHOE B JKUIKOCTH TEJIO,
KO3 (PUIIMEHT MOJE3HOT0 AEHCTBUSA MPOCTHIX MEXAHU3MOB), CIEAYS MPEIIOKEHHOM
WHCTPYKIIMH: TIPU BBITTOJTHEHUH U3MEPEHUI COOMPaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY
Y BBIYHCIIATHh 3HAYEHUE UCKOMOW BEJIMYMHBI;, COOTIOAATh MPaBIJia TEXHUKU
0€30I1acCHOCTH MpU padboTe C J1abopaTOPHBIM
o0opynoBaHMEM; YKa3blBaTh MPUHIUIBI JCHCTBUA TPHOOPOB W  TEXHUUYECKHX
YCTPOMCTB: BECHI, TEPMOMETP, AMHAMOMETp, COOOIIAIOIIMECS COCYAbl, OapoMeTp,
phIyuar, MOABUKHBIM W HEMOJBI)KHBIA OJIOK, HAKJIIOHHAS! TUIOCKOCTh; XapaKTEpHU30BaTh
TPUHITUIIBI ICUCTBUS N3YUCHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOM Ha MX
omucaHus (B TOM YHUCIE: TOIIIMITHUKH, YCTPOHUCTBO BOJIOMPOBOMA, THAPABIMUECKHUNA
npecc, MaHOMETp, BBICOTOMEp, MOPIITHEBOW HACOC, apeoMeTp), MCIONb3ys 3HAHUSA O
CBOMCTBax (U3MUECKHX SBJICHUA MW HEOOXOauMble (PHU3WYECKHE 3aKOHBI U
3aKOHOMEPHOCTH; TPHUBOJUTH TMpPUMEPHl (HAXOAUTh WHPOPMANHMIO O MpUMEpax)
MPAKTUYECKOTO HCIONb30BaHUS (PU3NYECKUX 3HAHUM B TMOBCEIHEBHOM KU3HU IS
obecnieyeHuss O€30MACHOCTU TIPU  OOpallleHMH ¢ npudopaMu U TEXHUYECKUMU
YCTPOMCTBAMM, COXpaHEHUS 370pPOBbSI M COOJIIOJCHHUS HOPM OIKOJOTHYECKOTO
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MOBEJICHUSI B OKPYXaIOIIe cpejie; OCYIIECTBISITh 0TOOP MCTOYHUKOB MH(pOpPMAIHU B
HHTepHeTe B COOTBETCTBUU

C 3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIMXCS 3HAHUN U ITyTEM

CPaBHEHUS Pa3IMYHBIX UICTOYHHUKOB BBIIENIATH HH(OPMALIMIO, KOTOpas SIBISIETCA

MIPOTUBOPEYUBOI HIIK MOKET OBITh HEAOCTOBEPHOM; HCIIOJIB30BATh  MPHU

BBIIIOJIHEHUU y4e€OHBIX  3aJaHUM  HAYYHO-NOMYJISIPHYIO JIUTEPATYPy

bu3nYECKOTo cCofepKaHusl, CIIPaBOYHBIE MaTEPHUAIIbl, pecypchl cetu HTepHeT,

BIIAJICTh npuéMaMu  KOHCIIEKTUPOBAHMSI TEKCTa, npeoOpa3oBaHus

MH(pOpPMaIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO; CO3/1aBaTh COOCTBEHHBIE

KpaTKHe MHUCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE

2—-3 WCTOYHUKOB HMH(pOpManuu (PU3NUECKOrO COAEpKaHUS, B TOM 4YHCIE IMyOIMYHO

JieNlaTh KpaTKUE COOOILIEHUs O pe3yjbTaTaX NMPOEKTOB WM Y4eOHBIX HCCIEIOBaHUM,

IpU 3TOM TPaMOTHO MCIOJIB30BaTh M3YUYCHHBIH MOHATUHHBIA ammapaT Kypca (pU3MKH,

CONPOBOXKAATh BBICTYIUICHHE INPE3CHTALIMEH; MPU BBIIIOJIHEHUH Y4€OHBIX NMPOEKTOB U

UCCJEIOBAHUIM  pacnpenessaiTb OO0S3aHHOCTM B TIpynne B COOTBETCTBUU  C

NOCTABJICHHBIMUA 33Ja4aMH, CJIEAUTh 32 BBINOJHEHUEM ILIaHA JACHCTBUM, aJe€KBaTHO

OLICHMBATh  COOCTBEHHBIM BKJaA B  JEATENbHOCTh  IPYNIbl, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aNMOJEHCTBUE, YUUTHIBASI MHEHHE OKPYKAFOIIMX.

K kxoHmy oOyueHuss B 8 Kjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YHarOIUXCSl YMEHHUIA:

VCIIOJIB30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEINIOBOE JIBUKEHUE aTOMOB
U MOJICKYJI, arperaTHble COCTOSIHHS BEIECTBA, KPUCTAJUIMYECKUE W aMOopQHBIE Tena,
HACBILICHHBIA WU HEHACBILIEHHBIA TIap, BJIAXKHOCTh BO3JYyXa, TEMIIEPATYpPa, BHYTPECHHS
JHEprus, TEIJIOBOM BUTaTENb, dJEMEHTAPHBIA AIEKTPUUECKUHN 3apsll, DJIEKTPUUYECKOE
MOJI€, MPOBOJIHUKH U JUAJICKTPUKH, TIOCTOSHHBIN AJIEKTPUUECKUN TOK, MAarHUTHOE MOJIE;
paznuyaTh SBJIEHUS (TEIIOBOE PACIIMPEHUE U CKATHE, TEIUIoNepeaaya, TernioBoe
paBHOBECHE, CMA4YMBAaHWE, KAIWUIAPHBIC SIBJICHUS, WCIAPECHUE, KOHJCHCALUS,
IIJIABJICHUE, KpUCTaJUIU3alus (oTBepaeBaHue), KUIICHHUE, Teronepegaya
(TeTIONPOBOJHOCTb, KOHBEKIIUS, H3JIyYEHHE), DJEKTpU3alUs TeJ, B3aUMOJECUCTBHE
3apsiioB, JEHUCTBUS DJIEKTPHUYECKOTO TOKA, KOPOTKOE 3aMBbIKAHHWE, B3aUMOJICHCTBHE
MarHuTOB, JAEWCTBUE MArHUTHOTO MOJISI HA MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAas
WHIYKIHS) 10 OINHUCAHUI0O MX XapaKTepHbIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOe (U3MUECKOe SBJIICHHUE, pACMO3HABATh MPOSBICHUE
M3YYCHHBIX (DU3UYECKUX SIBJICHUH B OKPYKAIOMEM
MUpE, B TOM yucie (U3UUECKUE SIBIICHUS B MPUPOJE: MOBEPXHOCTHOE HATSKEHUE U
KaNWUISIPHBIE SIBJIEHUS B MPUPOJE, KPUCTAUIBl B mOpupone, usiydeHue CoiHia,
3amMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
IEKTPUYECKUE SBIICHUS B aTMOC(hepe, IIEKTPUIECTBO KUBBIX OPTaHU3MOB, MAaTHUTHOE
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noJie 3emiid, apeiid Moa0CcoB, poib MAarHUTHOTO TOJIS [Tl )KU3HU Ha 3emiie, MOJIIPHOE
CHUSTHUE, TIPH 3TOM MEPEBOAUTH MPAKTHUECKYIO 33]]a4y B YUEOHYIO, BBIICTATh

CYILIECTBEHHbIE CBOMCTBA (MPU3HAKK) (PU3NYECKUX SIBIICHUW; OMUCHIBATH W3Y4YCHHbBIC
CBOMicTBa Ten W (U3MYECKHE SBJICHHS, WCIONb3Yd (U3NUECKUE BEITUYHHBI
(Temneparypa, BHYTPEHHSISI SHEPIHsl, KOJIMYECTBO TEIUIOTHI, YAEJIbHAS TEIJIOEMKOCTh
BEILECTBA, yJEJbHAs TEIUIOTa IUIABJICHMs, YJElbHas TEIUIOTa MapooOpa3zoBaHus,
ylelibHas TEIJIOTa CTOPaHUs TOIUIMBA, KOA(P(GUIUEHT TMOJIE3HOTO JEHCTBUS TEMIOBOU
MAalllMHbl, OTHOCUTEJbHAS BIAXXHOCTh BO3/yXa, AJIEKTPUUYECKUN 3apsj, Ccuja TOKa,
AIEKTPUYECKOE HAIPSIKEHUE, COMPOTUBIICHUE MPOBOAHUKA, YAECIBHOE COIMPOTUBIICHUE
BEILECTBA, padOTa M MOIIHOCTh 3JIEKTPUYECKOIO TOKA), MPU OINUCAHUUA MPABUIBHO
TPakTOBaTh (PU3UYECKUU CMBICI UCIOJIb3YEMbIX BEIMYMH, O003HAYEHUS W €AUHUIIBI
¢u3nyecKuX BEIWYMH, HAXOAUTh (HOPMYIbI, CBS3bIBAIOUIME JaHHYIO (DU3UUECKYIO
BEIMYMHY C JIPYTMMU BEIUYMHAMH, CTPOUTHh TpaUKd H3YYCHHBIX 3aBUCUMOCTEH
(bu3HYEeCKUX BEJIUYUH;

XapaKTepru30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBJICHUS W IPOILIECCHI, UCIIOIB3YS
OCHOBHBIC TIOJIOKECHUA MOJICKYJIAPHO-KUHETUYECKOM TEOPUHM CTPOCHHUSI BEUIECTBA,
MPUHIIAI CYTIEPIO3UIIUU TI0JIeH (Ha Ka4YeCTBEHHOM YpPOBHE), 3aKOH COXPaHCHHS 3apsa,
3akoH OMa U1l yyacTka 1emnu, 3akoH Jxoyins—JIeHia, 3aKoH COXpaHEHUs SHEPTUH, TIPH
ATOM JIaBaTh CJIOBECHYIO (POPMYJHUPOBKY 3aKOHA M 3aMHUCHhIBATh €r0 MaTeMaTHYECKOe
BBIpaKEHUE, OOBSACHITh (PU3NUYECKUE MPOILIECChl M CBOMCTBA TEJ, B TOM YHUCIEC U B
KOHTEKCTE
CUTyallUl  MPAaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa: BBISIBJISITH ~ ITPUYUHHO-
CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 JIOTMYECKHUX MIaroB ¢ OMmopoi Ha 1—2
M3YUYEHHBIX CBOMCTBA (PM3UYECKUX SABICHUH, (DU3NUECKUX 3aKOHOB WJIH

3aKOHOMEpPHOCTEW; peniaTh pacuy€THbIC 3a/aud B 2—3 JIEWUCTBUS, UCHOJIB3YSl 3aKOHBI U
dbopMyIIbl, CBA3BIBAIOIINE (PU3NYECKUE BEITMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33Jjauu
3alUChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEJOCTATOK JAHHBIX ISl PEIICHUS 3a7adH,
BBIOMpATh 3aKOHBI U (hOPMYJIbI, HEOOXOAUMBIE JJis1 €€ PEIICHUS, MPOBOJUTh PACUEThI U
CpPaBHUBATH TMOJYYCHHOE 3HAUYCHHE (PU3NYECKOW BETUYHHBI C M3BECTHHIMU JAHHBIMH,
pacmo3HaBaTh MPOOJIEMBI, KOTOpPHIE MOXHO PEIIUTh TPU TOMOIMHU (PU3UUECKUX
METOJI0OB,  HWCIOJb3ys  ONUCAHUE  MCCIEAOBAHUSA,  BBIACISITH  MPOBEPSEMOE
MPEANO0JIOKEHNUE, OIEHUBATh MPABWIBHOCTh TIOpPSAKAa TPOBEICHUS HCCISIOBAHUS,
JieJaTh BBIBOJBI, MPOBOAUTH OIBITHI MO HAOMIOACHUIO (PU3NYECKUX SIBJICHUN WIH
(bU3UYECKUX CBOMCTB TN (KanWJUIIpHbIE SIBIICHHS, 3aBUCUMOCTb JIaBJICHUS BO3JlyXa OT
ero o0béma, TeMmIepaTypbl, CKOPOCTH TMpOIECCa OCThIBAaHUS W HATPEBAaHUS TIPH
U3JIydEHUU OT 1IBeTa Wu3NMydaroued (morjomaroiieii) MOBEPXHOCTH, CKOPOCTh
UCMAPEHHUsS] BOJBI  OT TEMIEPATyphl KUAKOCTU M IUIOMAAM €€ TOBEPXHOCTH,
ANEKTpU3aLMs TeJl M B3aUMOJCUCTBUE JJIEKTPUUYECKUX 3aps/ioB, B3aWMOJCHCTBUE
MOCTOSIHHBIX MAarHuTOB, BU3yalHW3allds MAarHUTHBIX TOJIEW TOCTOSHHBIX MArHUTOB,
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JNEUCTBUS MAarHUTHOIO TOJII HAa NPOBOJHUK C TOKOM, CBOMCTBa 3JEKTPOMAarHMTaA,
CBOICTBa DJIEKTPOJBUTATENS TOCTOSHHOTO TOKa): (OPMYJIHMPOBATh MPOBEPSIEMBIC
IPEIOJIOKEHNUS, COOUPATh YCTAHOBKY U3 MPENJIOKEHHOTO0 000pY0BaHMsI, OIIUCHIBATH
X0 OmbITa U (POPMYJIMPOBATH BBIBOJIbI; BBIIIOJIHATH MPSIMbIE U3MEPEHUSI TEMIIEPATYPHI,
OTHOCHUTEIIBHOM BJIAJKHOCTH BO31yXa, CWIbl TOKAa, HAINPSDKEHUS C HCIOJIb30BAaHUEM
aHAJIOTOBBIX MPUOOPOB M JATYMKOB (PU3UUYECKUX BEJIMYMH, CPABHUBATH PE3yJbTaThl
U3MEPEHU ¢ YYETOM 3aJaHHON aOCOJIFOTHOM MOTPEIIHOCTH; POBOAUTH HCCIIEJOBAHUE
3aBHCHUMOCTH OAHON (PU3UYECKON BETMYHHBI OT APYTOM

C UCIOJIb30BaHUEM IPSIMBIX U3MEPEHUN (3aBUCUMOCTb COIPOTHUBIICHUS IPOBOJIHUKA OT
€ro JUIMHBI, IJIOIIAIM TMOMEPEYHOro CEYEHUs M YJEIbHOIO CONPOTHBIICHMS BEIIECTBA
MPOBOJIHUKA, CUJIBI TOKA, UAYIIErO Yepe3 MPOBOJHUK, OT HANPSKEHUS Ha MPOBOJHHUKE,
UCCIIEJOBAaHUE IIOCJIEOBATEIBHOTO M MApaJJICIbBHOTO COEJUHEHHH IMPOBOJHUKOB):
IUTAHUPOBATh MCCIEAOBAaHUE, COOMPATh YCTAHOBKY U BBINOJIHATH M3MEPEHUS, CIEys
IpEJIOKEHHOMY IUIaHy, (UKCUPOBATh PE3YJIbTaThl MOJYYEHHON 3aBUCHUMOCTH B BHUJIE
TaONMIl U TpauKOB, AENaTh BBIBOABI IO PpPE3yJbTaTaM HCCIEAOBAHUS; NPOBOIUTH
KOCBEHHbIE H3MEpPEHUs] (PU3MUECKUX BeJWYWH (yIeiabHas TEIUIOEMKOCTh BEILECTBA,
CONPOTUBJIIEHUE TMPOBOJHMKA, pPabOTa U MOIIHOCTh 3JIEKTPUYECKOTO  TOKA):
IUIAHUPOBAaTh HM3MEPEHUs, COOMpaTh OKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIEAys
NpeIOKEHHON MHCTPYKLHU, U BBIYMCIATh 3HAYEHUE BEJIMUYMHBI, COOIIOIATh MpaBuiia
TEXHUKU 0€30MacHOCTH MpHU padboTe ¢ J1adb0paTOpPHBIM

000py/IOBaHUEM; XapaKTEepU30BaTh MNPUHIMMbBI JACUCTBUS H3YYEHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA UX OMMCAHUS (B TOM YHUCIE: CUCTEMA OTOIUJICHUS
JIOMOB, TUTPOMETP, MapoBas TypOUHA, aMIIEPMETP, BOJIbTMETP, CUETUMK DIIEKTPUUECKON
SHEPIruH, DIJIEKTPOOCBETUTENbHbIE NPHUOOpPHI, HArpeBaTEIbHBIE AIEKTPONPUOOPHI
(mpuMmepsbl), 3JIEKTPUUECKUE TPEAOXPAHUTENN, 3JIEKTPOMArHUT, AJIEKTPOJBUraTellb
IIOCTOSTHHOTO TOKa), MCIOJb3ysl 3HAaHHUA O CBOMCTBaX (U3MYECKUX SBJICHUNH U
HEoOXOouMble (PHU3MUECKHE 3aKOHOMEPHOCTH; pacro3HaBaTh IMPOCThIE TEXHUYECKUE
YCTPOMCTBA U U3MEPUTEIbHBIE TPUOOPHI

[0 CXEMaM U CXEMATUYHBIM PUCYHKaM (KHJIKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETP, [IBUTaTElb BHYTPEHHEIO CrOPAHMS, 3JIEKTPOCKOI, PEOCTAT), COCTABIATH
CXEMBbI JJIEKTPUYECKHX LIENEN C IMOCIEeI0BATEIbHBIM U MapaJUIeIbHBIM COEIUHEHUEM
3JIEMEHTOB, pa3jinyas yCIOBHbIE OOO3HAUECHMS JJIEMEHTOB DJIEKTPUUYECKHUX IICTIeH;
OPUBOAUTH TpUMEPHl (HAXOAWTH HWH(MOpMALMI0O O MpUMEpax) MNPaKTHUYECKOTO
UCIIOJIb30BaHUsl (PU3MYECKUX 3HAHUW B TOBCEIHEBHOW >KM3HU IJisi OOecredeHus
Oe3omacHOCTH Ipu OOpalieHuu ¢ npubopaMu M TEXHUYECKHMMM YCTPOMCTBaMH,
COXpaHEHHUS 3[0pOBbS M COOJIOJCHHUS HOPM OKOJIOTUYECKOTO TMOBEACHUS B
OKpY’KaroIlIel cpesie; OCYLIECTBIATh MOUCK MH(OpMauu (PU3HUECKOTO CONIEpIKaHUs B
HNuTepHere,
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Ha OCHOBE WMEIONIMXCSI 3HAHUH W MyTEM CpPaBHEHHS JOMOJHHUTEIBHBIX HCTOYHUKOB
BBIJICIIATE HMH(OPMAIMIO, KOTOpas SIBIISIETCS TPOTHBOPEYMBOW WM MOXET OBITh
HEJIOCTOBEPHOW;  WCIOJNB30BaTh  MpPHU  BBIIOJHCHWH  YYEOHBIX  3aJaHUi
HAYYHO-TIOMYJISIPHYIO JIUTEPATYpy PH3HUYECKOTO CO/ICPIKaHHUs, CIIPABOYHBIC MaTEPHAIbI,
pecypcsl cetn MHTepHeT, BiajeTh npuéMaMu  KOHCIICKTHPOBAHHS  TEKCTa,
npeoOpa3oBanuss MHPOPMALIMU W3 OJHON 3HAKOBOW CHCTEMBI B JAPYTYI; CO37aBaTh
COOCTBEHHBIC MUCHMEHHBIE U KPATKHE YCTHBIE COOOIIEHHs, 00001mas nHpOpMaInio U3
HECKOJIbKUX HCTOYHHKOB (DM3MYECKOTO COJIEpXKAHHUS, B TOM YHCJIE ITyOJIMYHO
IPE/ICTABISATh PE3yAbTAThl MPOSKTHOM WM HCCICAOBATEIbCKON MEATCIBHOCTH, TPH
3TOM TPaMOTHO UCIOJNb30BaTh M3YUYCHHBIM MOHSATHUHBIA ammapar Kypca (Qu3ukH,
COIIPOBOXKJATh BHICTYIUICHHE MPE3CHTAIMEH; NIPU BBITOJHEHHH YYCOHBIX MPOCKTOB H
UCCIIC/IOBAaHUIA (PU3UYECKUX TPOIECCOB PACIPENENATh OOS3aHHOCTH B TPYIIE B
COOTBETCTBUU C IMOCTABJICHHBIMH 3a/1a4aMH, CJICJUTh 32 BBHITIOJTHCHUEM TUIaHA ICHCTBHMA
U KOPPEKTHUPOBATh €ro, aJleKBaTHO OLIEHMBATh COOCTBEHHBIH BKJIAJl B JEATEIHHOCTD
TPYMIbI, BBICTPaWBAaTh KOMMYHHUKATHBHOE B3aWMOJICHCTBHE, IMPOSBISS TOTOBHOCTh
pazpemarb KOH(IHUKTHI.

K xonmy oOyueHuss B 9 Kjacce mpeaMETHBIE pPe3ylbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

WCITOJIB30BaTh TOHATHS: CHCTEMa OTCUY€Ta, MaTepHAbHAs TOYKa, TPACKTOPHS,
OTHOCHUTEITLHOCTh MEXaHMUYECKOTO IBIKEHUS, Achopmanus (ympyras, TiacTHIecKas),
TPEHUE, LEHTPOCTPEMUTETLHOE YCKOPEHHE, HEBECOMOCTh U TMEPErpy3KH, IEHTP
TSDKECTH, aOCOJIOTHO TBEPAOE TENO, LEHTP TSKECTH TBEPAOrO Tela, PaBHOBECHE,
MEXaHWYeCKue KoiiebaHus W  BOJHBL, 3BYK, HHOPa3ByK U  YJIbTPa3BYK,
AJICKTPOMATrHUTHBIC BOJIHBI, IKala AJICKTPOMATrHUTHBIX BOJIH, CBET, OJHM30PYKOCTh H
TATbHO30PKOCTh, CHEKTPhl HCITYCKAaHWS W TIOTJIONICHHS, ainb(da-, Oera- W Tramma-
W3ITyYCHHsI, W30TONBI, SACPHAs DSHEPTreTHKA; pa3ndyaTh SBJICHUS (paBHOMEpPHOE H
HEPAaBHOMEPHOE TMPSMOJMHEHHOE JIBIDKCHHE, PAaBHOYCKOPEHHOE TMPSMOJIHMHEHHOE
JBIDKEHUE, CBOOOTHOE TMAaJeHWE TeJ, PAaBHOMEPHOE [IBIKCHHE 110 OKPYXKHOCTH,
B3aMMOJICCTBHE TEJ, PEAKTUBHOE JBWKEHUE, KOJIeOATEIbHOE JBMIKEHNE (3aTyXaloIIne
U BBIHY)KJICHHBIC KOJIeOaHUs), PE30HAHC, BOJIHOBOE [BIDKCHHE, OTPAKCHHE 3BYKa,
NPSIMOJIMHEHHOE pacIpoOCTpaHEHUE, OTpaXCHHEe W TPEJIOMIICEHHE CBETa, IOJTHOE
BHYTPEHHEE OTpaKCHUE CBETa, pPa3joKeHHWe Oeloro cBeTa B CHEKTP W CIOKCHUE
CIEeKTpaJbHBIX  I[BETOB, JIUCIIEPCUS CBETA, €CTECTBEHHAs  PaJUOAKTUBHOCTb,
BO3HMKHOBEHUE JMHEHYATOTO CIHEKTpa M3IYYCHHS) MO OMHCAHUI0 MX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OTBITOB, JACMOHCTPHPYIOIIUX JaHHOE (HHU3MUECKOE SIBICHUE;
pacro3HaBaTh MPOSIBIICHNE N3YUYEHHBIX (PU3MUECKUX SIBJICHUN B OKPY)KAIOIIEM MHUPE
(B ToM umcrne (pu3nUecKue SBJICHHS B MPUPOIC: MPHIMBHI U OTJIMBBI, JTBUKCHHUE TIAHET
ConHEYHON CHCTEMBI, pEaKTHBHOE JBIKEHUE )KHBBIX OPTAHU3MOB, BOCIIPHUSITHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICEHUE, CEUCMHYECKHE BOJHBI, I[yHaMH, 3XO, IIBETa Tell,
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ONTUYECKUE SIBJICHUS B  TpUpPOJE, OUOJIIOTUYECKOEe  JCHCTBHE  BHJIMMOTO,
yIBTPa(hHOIETOBOTO M PEHTICHOBCKOTO H3IYYCHUN, €CTECTBEHHBIM PaTUOAKTHBHBIN
(OoH, KOCMHUYECKME Jy4H, paAUOAKTUBHOE U3JIyYEHUE NPUPOIHBIX MHUHEPAJIOB,
NEeICTBUE PaJMOAaKTUBHBIX M3JIyYEHUH Ha OpraHU3M 4YeJIOBEKa), IPU 3TOM NEPEBOJUTH
IPAKTUUECKYIO 3aJaduy B Y4YEOHYIO, BBIIEIATh CYIIECTBEHHBIE CBOWCTBA (TPU3HAKH)
buznyecKuX SBICHUI; OMUCHIBATh U3YYECHHBIE CBOMCTBA Tel U (U3UYECKUE SIBICHMUS,
UCTIONB3YSl (U3WYECKUE BEIUYUHBI (CpeHssi M MTHOBEHHAas CKOPOCTh Tella TpU
HEPAaBHOMEPHOM JIBUJKEHHUH, YCKOPEHUE, IIEPEMEIICHHUE, YTh, YIJIOBAsI CKOPOCTh, CHJIA
TPEHUsI, CHJIa YIIPYTOCTH, CHUJIA TSYKECTH, YCKOPEHUE CBOOOJHOrO MaJCHMs, BEC Tena,
UMIYJbC TEJla, UMITYJbC CHJIbI, MEXaHUYEeCKas paboTa M MOIIHOCTb, MOTEHLHAJIbHAS
SHEprus Teja, NOJHATOrO HaJ MOBEPXHOCTHIO 3€MJIH, TIOTCHIMAIbHAS DHEPIUS CKATOU
IIPYKWHBI, KHHETUYECKAsl SHEPIUs, NOJHAs MEXaHWYECKasl SHEPrus, NEPUO] U 4acToTa
KOoJeOaHMl, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHAa, CKOPOCTb CBETa,
NOKa3aTeNb MPEIOMIICHUS CPE/Ibl), IPU ONMUCAHUM MPABWIBHO TPAKTOBAaTh (pU3MUECKUA
CMBICIT HUCHOJb3YEMBIX BEJIMYUH, OOO3HAUEHUS U EAMHMIBI (U3MYECKUX BEJIMYUH,
HaxXoAUTh (OPMyIbI, CBS3bIBAIOLINE JaHHYIO (DU3MYECKYI0 BEIUMYHMHY C APYTUMHU
BEJIMYMHAMU, CTPOUTH I'paKu U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTepuU30BaTh CBOMCTBA Tell, GU3UUYECKUE SIBJICHUS U MTPOLIECCHI, UCTIOIb3Ys
3aKOH COXPAaHEHUs DHEPIUHU, 3aKOH BCEMHUPHOI'O TATOTEHMs, IPUHLMII CYIIEPIIO3ULIUU
CUJI, NPUHLUI OTHOCHUTENbHOCTH [anmwmies, 3akoHsl HBIOTOHA, 3aKOH COXpaHEHHUs
MMITYJIbCA, 3aKOHBI OTPAKECHHS U IIPEJIIOMIICHHS CBETA, 3aKOHBI COXPAHEHUS 3aPsI0BOTO
M MAacCOBOTO 4YHCEI IPU SAEPHBIX pEaKUUAX, IPU OTOM JaBaTh CJIOBECHYIO
(GOpMyIMPOBKY 3aKOHA M 3alUChIBATh €r0 MaTEeMAaTUYECKOE BBIPAKEHUE; OOBICHATH
¢u3znyeckue mnpolecchl U CBOWCTBA TEJI, B TOM YHUCIE M B KOHTEKCTE CUTYyalUH
IIPAKTUKO-OPUEHTUPOBAHHOTO XAPAKTEPa: BBIABIATH IIPUUYUHHO- CIIECICTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHUE U3 2—3 JIOTMUECKHUX 1IAroB C ONMOPOW Ha 2—3 M3y4YEeHHBIX CBOMCTBA
bu3nUecKuXx SIBICHUM, PU3NYECKUX 3aKOHOB WUJTU

3aKOHOMEPHOCTEH; pemaTh pacu€THble 3aJayd (OmuparonmMecs Ha cUCTeMy U3 2-3
yYpaBHEHHUI), UCIIOJIb3YSl 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOIINE (DPU3HUECKUE BEIMYMHBI:
HAa OCHOBE aHaJM3a YCJOBHUS 3a/lauyd 3alKCbIBATh KPAaTKOE YCJIOBHUE, BBISBISATH
HEJOCTAIOIIMEe WM W30bITOYHBIE JaHHbIE, BBIOMpPATh 3aKOHBI W (POPMYIIBI,
HEOOXOAMMbIE MJIS PEIIeHUs, MPOBOJUTH PAcdy€Thl M OLEHUBATH PEATUCTHUYHOCTH
MOJlyYEHHOTO 3Ha4YeHHs (PU3MUECKON BETMYHMHBI; paclo3HaBaTh MPOOJIEMbI, KOTOpHIE
MOKHO pEIIUTh TpU TOMOIIM (U3MYECKUX METOJAOB, HCIONb3ysd OMNHCAHUE
UCCJIEIOBAHUSI, BBIACIATH IMPOBEPSIEMOE MPEANOIOKEHUE, OLCHUBATh MPABUIBHOCTD
HOpsiZIKa IPOBEJEHUS UCCIIEJOBAHUS, J€IaTh BBIBO/bI, HHTEPIPETUPOBATH PE3YJIbTAThI
HAOJIFOJICHUI U ONBITOB; IPOBOAMUTH OMBITHI 110 HAOIIOAEHUIO (PU3NUYECKUX SIBICHUN WIH
¢uznyecKkux CBOWCTB Teld (M3y4eHHE BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUs
SHEPIruH, 3aBUCUMOCTh MEPHOJIa KOJIeOaHU MPYKUHHOTO MasiTHUKA OT Macchl Tpy3a U
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KECTKOCTU TPY>KUHBI M HE3aBUCUMOCTh OT aMIUIMTYAbl MajblXx KojeOaHui,
NpSIMOJIMHEMHOE pacHpOCTpaHEHUE CBETa, pasliokeHue OerIoro cBeTa B CIEKTD,
U3yYCHHE CBOWCTB H300paXCHHUS B IIJIOCKOM 3EpKajie M CBOWCTB HM300paKEHUS
npeaMeTa B coOHMparoleil JuH3e, HAOMIOEHUE CIUIONIHBIX M JIMHEHYaTBhIX CHEKTPOB
U3IYy4YeHUsS): CaMOCTOSITENIBHO COOMpaTh YCTAaHOBKY €3 HM30BITOYHOTO Habopa
000py/IOBaHusl, OMUCHIBAaTh XOJ OMbITA M €0 Pe3yNbTaThbl, (POPMYIHUPOBATH BBIBOJBL;
IPOBOAUTD MIPH HEOOXOIMMOCTH CEPHIO MPSAMBIX U3MEPEHUI, ONPEEsist CpeIHee
3HaYCHHE U3MepsSeMOl BeIMUuHBI ((POKYCHOE pacCTOSHUE COOHMpAIOUIE JIMH3BI),
000CHOBBIBaTh BBIOOP cIlocoOa M3MepeHus (M3MEPUTEIBLHOr0 MpuOOpa); MPOBOIUTH
UCCIIEJOBAaHUE 3aBUCUMOCTEM (IU3MUECKUX BEJIMYMH C HCIIOJIB30BAHUEM NPSIMbIX
U3MEpEeHHUI (3aBUCHMOCTH IyTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JIBIDKEHUH 0e€3
HAYabHOW CKOPOCTH, TMEpHOJa KOJeOaHWH MaTeMaTHYeCKOro MAasTHUKA OT JJIMHBI
HUTH, 3aBUCUMOCTH yTJla OTPaKEHHUsS CBETa OT yrJia MaJeHus U yria MPeJOMIICHHUS OT
yria NajeHusi): IUIAHWPOBAaTh HCCIIEJOBaHHUE, CaMOCTOSITENIbHO cOOMpaTh yCTaHOBKY,
(buKcUpoBaTh pe3ybTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MUECKUX BEJIUYUH B BUJC
Ta0uIl ¥ TPaUKOB, ACJIaTh BHIBOJIBI 10 PE3yJbTaTaM UCCIIEAOBAHMUS;

MPOBOANTH KOCBEHHBbIC M3MEPEHHS (U3MUECKUX BEIUYMH (CPEAHSISI CKOPOCTh U
YCKOpEHHUE Teja MpU PaBHOYCKOPEHHOM JBUKEHUH, YCKOPEHHE CBOOOJHOTO MaJeHMS,
HKECTKOCTh TPYXKUHBI, KOXDOUIIMEHT TPEHUs CKOJBKEHHUsS, MEXaHW4eckas padbora u
MOIIHOCTh, YacTOTa M TMEpPUOJ KoJeOaHUH MaTeMaTHYeCKOro U NPYKMHHOIO
MasTHUKOB, OITHYECKas Ccuja coOuparoleldl JIMH3bl, PaJAHOAKTUBHBIA  (OH):
IUTAHUPOBATh W3MEPEHUs, COOUpaTh SKCIEPUMEHTAIBHYIO) YCTAaHOBKY M BBIMOJIHATH
U3MEpEHMs, ClIeays MPEeUI0KEHHON WHCTPYKLHHU, BBIYMCIATH 3HAUEHUE BEITUYMHBI U
aHAJIM3UPOBATh IOJIYYEHHbIE pE3yNbTaThl C Y4E€TOM 3aJaHHON IOTPEHIHOCTH
MU3MEPEHUIL; COOTIOIATh MPaBUiia TEXHUKUA O€30MaCHOCTH MpHU paboTe ¢ 1abopaTOpHBIM

000pyIOBaHUEM; pa3inyaTh OCHOBHBIE MPU3HAKU HU3YUCHHBIX (PU3UYECKUX MOJCIICH:
MaTepualbHas
TOYKa, A0COJIOTHO TBEPJOE TEJO, TOUYCYHBIM HCTOYHUK CBETa, Jy4, TOHKas JIMH3A,
IJIAaHETapHass MOJEIb aTOMa, HYKJIOHHAs MOJENb aTOMHOIO $/Ipa; XapaKTEPU30BaTh
MPUHIIUATIBI IEUCTBUS U3YYEHHBIX TPUOOPOB M TEXHUYECKUX YCTPOUCTB C OMOPOM Ha UX
onucaHus (B TOM YHUCIIe: COUAOMETP, NaTUUKHU MOJOKEHUS, PACCTOSHUS U YCKOPEHUSI,
pakera, 9X0JIOT, OUKH, TIEPUCKOT, (OTOAIIapaT, ONTHIECKUE CBETOBO/IbI, CIIEKTPOCKOIL,
J03UMETp, KaMepa BunbcoHa), UCronb3ys 3HaHHsI O CBOMCTBAX (DU3UYECKUX SBICHUN U
HE0OXoMUMbIe (HU3MYECKHUE 3aKOHOMEPHOCTH;, HCIIOIh30BATh CXEMBbI U CXEMATHYHbBIC
PUCYHKHM U3YYEHHBIX TEXHMUYECKHX YCTPONCTB, U3MEPUTENbHBIX NpUOOPOB U
TEXHOJIOTUYECKHUX MPOLIECCOB MPU PEIICHUH Y4eOHO-IPAKTUUECKUX 3a/1a4, ONTUYECKUE
CXEeMbI I MOCTPOEHUS] M300pakKeHU B IUIOCKOM 3€pKaje W coOuparollel JMH3E,
NPUBOAUTH TPUMEPHl (HAXOAWTH WH(MOpPMAIMIO O TMpUMEPax) MPAKTHIECKOTO
WCIIOJIb30BAaHUSI (DU3NYECKHX 3HAHWW B TOBCEIHEBHOW JKM3HU [IJII OOCCIICUCHHS
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O0e3omacHOCTH Mpu oOOpamieHMHM C NOpuOOpaMM M TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHUsI 3JI0pOBbsI M COONIOAEHUS HOPM SKOJOTMYECKOTO TOBEACHHUS B
OKpY’KaloIllel cpesie; OCYLIECTBIATh MOUCK MH(pOpMalun (U3HUECKOTO COJIEpIKaHus B
WuTepHeTe, caMOCTOSTENBHO (OPMYNHpYs TOMCKOBBIM 3alpoc, HAXOAUTh IyTH
OlpeziesieHUus] JOCTOBEPHOCTH IOIYYEHHOM HH(GOpMalud Ha OCHOBE HMEIOLIUXCA
3HAHMM W JIONOJIHUTEIBHBIX HCTOYHUKOB; MCIOJIb30BaTh MPU BBHINOJHEHUU YYEOHBIX
3aJJaHUl HAYYHO-TIOMYJSIPHYIO JIUTEpaTypy (U3MYECKOTO COJIEp)KaHUs, CIPaBOYHBIC
MaTepHuaibl, pecypchl ceTd HTepHET, BIaAeTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusi MHGOpPMALlMM U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTyl0; CO3/1aBaTh
COOCTBEHHBIE IMCBMEHHBIE U YCTHBbIE COOOIEHUS Ha OCHOBE HH(pOpManuu u3
HECKOJBKMX HMCTOYHUKOB (DU3UYECKOTO CONEpKaHUs, IyOJIMYHO MPEACTABIATh
pe3ynbTaThl MPOEKTHON WIIM HUCCIEAOBATENIbCKON NEATEIbHOCTH, MPU 3TOM T'PaMOTHO
UCIIOJIb30BaTh HM3YYECHHbIM NOHSATHUMHBIA amnmapar H3y4yaeMoro paszgena (U3UKA U
COMPOBOXAATh BBICTYIJICHUE NpE3eHTalUeld ¢ Y4E€TOM OCOOEHHOCTEW ayAUTOpPUU
CBEpPCTHHUKOB.
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7 KJIACC
Ne HanmenoBanue KomuuectBo | Ilporpammuoe coaepkanue |  OCHOBHBIC BUBI ICITEIBHOCTH O0YyJarOIIUXCS
/a pa3liesioB U TeEM JacoB

y4eOHOTro mpeaMeTa

Pasznea 1. ®usuka u ee poib

B MIO3HAHUHU OKPYKalOIIero Mmupa

1.1 | ®usuka — Hayka O 2 ®u3nka — HayKa o npupoe. | BeisiBieHue paznuuuii Mexay (GU3NYECKUMU WU
1IpUpoae SBnenus IIPUPOJBL. | XUMUYECKUMU IIPEBPALLECHUAMMU.
Dusneckue BIeHU: PacniosnaBanue u Knaccuurans GU3HIeCKUX
MCXAHIICCKHE, TCITIOBBIC, | gppenpil: MexaHHIECKHX, TEIUIOBBIX,
SJICKTPUHICCKHC, AJIEKTPUUECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHBIC, CBCTOBBIC, Habmronenue u onvcanne GU3HIECKUX SBICHUN
3BYKOBBIC
1.2 @ ®usmueckue 2 dusnueckre BeJINUNHEL. Onpenenenue LIEHBI JIeIeHUS IIKAJIBI
BEJIMYUHBI N3mepenne ¢puzndeckux U3MEPUTEILHOTO PUOopa.
BenunH. Ousneckue N3mepenne  JMHEMHBIX  pa3MepoB  Tel U

npubopsl. [Torpemnocts
U3MEPEHUMN
MexyHaponHas cucrema
€ MHUL]

MPOMEKYTKOB BPEMEHU C YUETOM MOTPEIIHOCTEM.

N3mepenne 00bEMa KUIKOCTH U TBEPAOTO TeJA.
N3mepenue temmeparypsl Ipu MOMOILH
YKUJIKOCTHOTO TEPMOMETpPA U JaTUUKA
TEMIIEPaTypHI.

BrIniosiHEHHE TBOPUECKUX 3aJaHUM T10 TIOUCKY
CIOCOOOB U3MEPEHUSI HEKOTOPBIX (PU3UUECKUX
XapaKTEPUCTUK, HAIPUMED, PA3MEPOB MAJIBIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAATEHHBIX
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00BEKTOB, OOJIBIIINX PACCTOSTHUMN, MAJIBIX

IpeIaraeMbIX crioco00B

IPOMEKYTKOB BPEMEHU. Ob6cyxnenne
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1.3. | EcTrecTBeHHOHAYYHBIN 2 Kak ¢usuka u apyrue BoiaBrKEeHHE THUIOTE3, OOBICHAIOMIMX IPOCTHIE
METOJ TO3HAHMS €CTECTBEHHBIE HAYKU SIBIICHUS, HAIIPUMED:
U3YyHaroT HPUPOY. — TI0YEMY OCTAHABJIMBAETCS JBUKYIEECS T10
EcrecTBeHHO-Hay4HBIH . _
TOPU30HTAJIBbHON MOBEPXHOCTH TEIO; —
METOJ TO3HAHHUS: .
IOYEMY B KapKyI0 MIOrOAY B CBETIION OJEXKE
Ha0JII0/IeHHE, TOCTAHOBKA . . o
poxJjiagHen, yeM B TEMHOM. [Ipenioxenne
Hay4HOI'O BOIIpOcCa, P AHCH, pea
BBIIBHIKEHHE FHIIOTE3, CIOCOO0B MPOBEPKU TUIIOTES.
SKCIIEPHMEHT T10 TIpoBepKe | |IPOBEACHHE HCCIIC0BAHNS 110 IPOBEPKE
TUNIOTE3, OOBSICHCHHE KaKOHI10O T'MIIOTE3HEI.
HaOJII0[aeMOTO SIBICHHUS. [TocTpoenue mpocTenmnx Mojienet Gu3ndecKux
Ormucanne Gpu3nIecKux SIBJICHUH (B BUJIE PUCYHKOB UJIM CXEM ), HAIIPUMED
ABJICHHH C IIOMOIIBIO NaJICHHUE MPEIMETA; IPSIMOJIMHENHOE
MOZETICH pacupoCTpaHEHHUE CBETA
HToro mo pazneny 6

Pa3znen 2. IlepBoHavajibHbIE

CBe¢ACHHUA 0 CTPOCHMH BelIECTBA

2.1

Crpoenue BeniecTna

1

CtpoeHue BeniecTna:
aTOMBI U MOJICKYJIbI, UX
pasmepsl. OnbITHI,
JTOKa3bIBAIOIIIIE
JTUCKPETHOE CTPOCHUE
BEIIECTBA

HaGnronenue u uHTEpIIpeTaIUs OIMBITOB,
CBUJICTEJILCTBYIOIIUX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHHHU BEILIECTBA: OMBITHI C PACTBOPEHUEM
PAa3IMYHBIX BEUIECTB B BOJE.

OneHka pa3MepoB aTOMOB M MOJIEKYJI €
UCIOJIb30BaHueEM (oTorpaduil, HOJTy4YEeHHBIX
Ha aTOMHOM CUJI0BOM MHKpockore (ACM) —
naboparopHas padota o teme: «OreHka
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JuaMeTpa aToMa METOI0M PSAOB (C
UCIIOJIb30BaHuEM (poTorpaduii)y.
Omnpenenenre pa3MepoB MabIX TEJ

2.2 | JIpuxkeHue U JIBryKeHre 9acTHI] Habmonenue u o0bsicHeHe OPOYHOBCKOTO
B3aMMO/IENCTBHE BelecTBa. CBA3b nBwKeHus u seenus quddysuu. [Iposenenue u
YaCTHII CKOPOCTH JIBHUKCHHS 00BACHEHHE OINBITOB 10 HAOIIOACHHIO
BEIIECTBA YaCTHI[ C TEMIIEPATYPOH. TEIJIOBOT'O paciiupeHus ra3os. [Ipoeaenue u

BpoyHOBCcKOE IBHKEHHE, 00BACHEHHE ONBITOB 110 OOHAPYKEHUIO CHUII
nuddy3us. MOJICKYJISIPHOTO TIPUTSHKCHHS U OTTAIKUBAHUS
B3aumoneiictBue 4dacTuIl
BCILIECTBA: IPUTSHKCHHE
1 OTTaJKHBaHHE

2.3 | ArperaTHbie ArperaTHble COCTOSIHHS Onucanue (C UCIOJIB30BAHUEM ITPOCTHIX

COCTOAHUA BCIICCTBA

BEIIIECTBA: CTPOEHUE
ra3oB, JKUJIKOCTEH U
TBEPIBIX
(KpUCTAJLITUYECKUX ) TETI.
BzanmocBs3p Mex Iy
CBOMCTBaMU BEIIECTB B
pa3HbIX arperaTHbIX
COCTOSIHUSIX Y UX
ATOMHO-MOJICKYJISIPHBIM
ctpoeHrueM. OcoOEeHHOCTH
arperatHbIX COCTOSTHUM
BO/IbI

MoOjieJieil) OCHOBHBIX Pa3jIMyuil B CTPOEHUU T'a30B,
KUJIKOCTEU U TBEPIBIX TEI.

OO0BsICHEHNE MAJION COKMMAEMOCTH YKUIKOCTEH U
TBEPIBIX TEJ, OOJIBLION C)KUMAEMOCTHU T'a30B.
OObsicHeHue coxpaHeHus: GOpMbl TBEPABIX TEN U
TEKY4YECTH KUJIKOCTH.

[IpoBenieHre ONBITOB, JOKA3bIBAIOIINX, UTO B
TBEPJIOM COCTOSTHUU BOJIbl YACTHUIIBI HAXOATCSA

B CPEJHEM Jlajibllle IPYT OT Jpyra (MIOTHOCTh
MEHBIIIE), YEM B KUIKOM.

VY cTaHOBIEHUE B3aUMOCBSI3U MEKIY
O0COOEHHOCTSIMU arperaTHbIX COCTOSIHUN BOJIBI U
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CYIIIECTBOBAaHHEM BOJHBIX OPTaHU3MOB
(MC — Guomnorus, reorpadusi)

Hroro no pazneny 5

Pa3nen 3. /IBuskeHue U B3auUMo/ielicTBHE TeJl
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3.1 | Mexanuueckoe Mexannueckoe aBuxeHue. | MccnenoBaHne paBHOMEPHOTO IBUKEHUS,
JIBHDKEHHE PaBHOMEpHOE U OTIpejieieHHe ero MPU3HAKOB.
HEPAaBHOMCPHOC IBIKCHUC. | Ha6 110 eH1e HepaBHOMEPHOTO JIBUKEHHUS U
Cxopocts. CpenHsis ONpEIEIEHUE €r0 OTIANYHMI OT pABHOMEPHOTO
CKOPOCTh IIpHU
JBH>KCHUSL.
HEPAaBHOMEPHOM
. Onpenenenre CKOpOCTH PABHOMEPHOTO
JNBI>KEHUU. Pacuér mytu u
JBI>KEHUS (IIapHUKa B )KUJIKOCTH, MOJICIIN
BPEMEHHU JIBUKCHUS
AJIEKTPUUECKOTO aBTOMOOMJIS U T.1I.).
Onpenenenue cpeIHeENn CKOPOCTH CKOJIbKEHUS
Opycka UK IIapyKa 1Mo HAaKJIOHHOM IIOCKOCTH
Pemienue 3aay Ha onpeesieHUE MyTH, CKOPOCTH
Y BPEMEHHU PAaBHOMEPHOTO JBUKCHHUSI.
AHanu3 rpauKOB 3aBUCUMOCTH ITyTH U CKOPOCTH
OT BpEMEHU
3.2 | Unepuus, macca, SBneHne nHEPUMU. 3aKOH OObsicHEHUE U IPOTHO3UPOBAHUE SIBJICHHM,

IINTIOTHOCTBH

uHepuuu. Bzaumopericreue
TeJl KaK IpU4YrHa
U3MEHEHUS CKOPOCTHU
NIBIDKEHUS Tel. Macca kak
Mepa UHEPTHOCTH TeJa.
IImoTHOCTH BemiecTna.
CBS3b INIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI

B €UHUIE 00BbEMaA
BEIIlECTBA

00yCITOBJICHHBIX HMHEPIIUEH, HAIIPUMED, YTO
IIPOUCXOIMT MPH TOPMOKCHHH HJIH PE3KOM
MaHEBpEe aBTOMOOMJIS, IOUYEMY HEBO3MOXKHO
MI'HOBEHHO MPEKPATUTh ABUKCHUE Ha BEJIOCHUIIC/IC
VI CaMOKaTe H T. 1.

[IpoBeacHUE ¥ aHAIIN3 OIBITOB,
JEMOHCTPHPYIOIINX U3MEHEHUE CKOPOCTH
JBUKCHHS TEJIa B pe3yJIbTaTe JICUCTBUS HA HETO
JAPYTHX Tell.

Pemenuie 3a1a4y Ha onpe/eieHne MacChl Tella, ero
00bE€Ma U INIOTHOCTH.
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[IpoBenenue u aHaIN3 OIBITOB,
JEMOHCTPHUPYIOIINX 3aBUCUMOCTH H3MEHCHHSI
CKOpPOCTH Te€Jia OT €r0 MacChl MPU
B3auMozeiicTeun Tei. 3mepenue maccol Tena
Pa3IMYHBIMU CIIOCOOAMH.

Omnpenenenre IIOTHOCTH Tella B pe3ysIbTaTe
U3MEpPEHHUs ero Macchl U 00BbEMa
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3.3

Cuna. Buaper cun

14

Cuiia Kak XapaKkTepucTuKa
B3aMMO/ICCTBUS TEJL.
Cuna ynpyrocTy 1 3aKOH
I'yka. 3mepenune cuibl
MOMOIUIBIO TMHAMOMETpA.
SIBneHune TATOTeHUS U
cuna tsokectr. Cuna
TSOKECTH Ha IPYTHUX
MJIaHeTaXx.

Bec Tema. HeBecomocTs.
Crnoxenue CHII,
HaIpaBJICHHBIX o
OJTHOW MPSIMOM.
PaBHOzeMcTBYIOIIAS CUIT.
Cuna tpenus. Tpenue
CKOJIb)KCHHS U TPEHUE
1okosi. TpeHnue B mpupojae
U TEXHUKE

N3ydenune B3auMOAEHCTBUS KaK TPUUUHBI
U3MEHEHHS] CKOPOCTH TeJa UK €ro AeOopMaIliH.
OnucaHue pealbHbIX CUTYalluid B3aUMOICUCTBUS
TEJ C MOMOIIbIO MOJIeNIeH, B KOTOPBIX BBOJIUTCS
MOHATHE U U300paKEHUE CHUIIBI.

N3yuenune cunbl ynpyroctu. McciaegoBanue
3aBUCHUMOCTH CHUJIBI YOPYroCcTH OT
VJIMHEHUST ~ PE3UHOBOTO  IIHypa  WIH
PYXKUHBI (C TOCTpOEeHUEM Tpaduka).

AHanmu3 MpaKTUYECKUX CHUTYyalli, B KOTOPBIX
MPOSIBIISIETCS IEMCTBUE CUIIBI YIIPYTOCTH
(ympyrocTth Msi4a, KpOCCOBOK, BETOK J€peBa

u ap.).

AHanu3 CUTyalnii, CBSI3aHHBIX C SIBICHUEM
TATOTEHUS.

OO0BsicHeHHE OpOUTAIILHOTO IBUKEHUS IUIAHET C
WCIIOJIb30BaHUEM SIBJICHUS TATOTEHUS U 3aKOHA
WHEPIIUH.

N3MmepeHune Beca Tena ¢ TOMOIIbIO0 JUHAMOMETPA.
O06ocHOBaHKE 3TOTO CIIOCO0a U3MEPEHHUS.
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AHanu3 1 MOJCIIMPOBAHUE SIBJICHUS HEBECOMOCTH.
OKCIEPUMEHTAIIBHOE ITOJIyYEHHUE MPAaBUIIA
CJIOKEHMS CUJI, HAIIPABJIEHHBIX BJOJIb OJHON
npsiMoii. OnpeienieHne BEITMYUHBI
PaBHOAEHUCTBYIOLIECH CHIL.

N3ydenune cuibl TPEHUS CKOJIbKEHUS U CHJIbI
TPEHUS TTOKOS.

HccenenoBanue 3aBUCUMOCTH CUJIBI TPEHUSL OT
CWJIBI JABJIEHUS U CBOMCTB TPYIIMXCS
ITOBEPXHOCTEM.

AHaJIN3 IPAKTUYECKUX CUTyallul, B KOTOPBIX
IPOSBIISIETCS IEUCTBUE CUIIbI TPEHUS,
UCIIOJIB3YIOTCS CIOCOOBI €€ YMEHbILICHUS WIN
yBEJIMYEHHUS (KaTaHUE Ha JIbDKaX, KOHbKaX,
TOPMOKEHNE aBTOMOOWJIS, UCTIOIb30BaHHUE
NOJIIMITHAKOB, IJIABAHUE BOJHBIX KUBOTHBIX
u ap.). Pemienne 3aia4 ¢ UCNoJib30BaHUEM
dopMy1 asis pacuéra CUIIbI TSKECTH, CUIIbI
yOPYTOCTH, CUIIBI TPEHUS

Hroro no pazneny 21

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTENH U ra30B
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4.1

Hasnenue. [lepemaua
JIaBJICHUS TBEPIBIMU
TeJIaMH, KUJIKOCTIMHU U
razamMu

JaBnenue. CriocoObl
YMEHBIIICHUS U YBEIUYCHUS
naBiieHUs. /[aBeHue rasa.
3aBHCHUMOCTD JIaBJICHHUS
rasa ot oobéma,
TeMIepaTyphbl.

AHanu3 1 00bSICHEHUE OTBITOB U MPAKTUYECKUX
CUTYyalllld, B KOTOPBIX MPOSBIISIETCS CHJIA
JaBIICHUS.

O60cHOBaHME CIIOCOOOB YMEHBIIEHUS U
YBEIIMYEHHUSI TaBJICHUS.

HBy‘{CHI/IC 3aBUCHUMOCTHU OaBJICHHS I'a3a

[Tepenaua naBienus
TBEPABIMU TEJIAMH,
JKUJIKOCTSIMHU U Ta3aMH.
3akon Ilackais

oT 00bEMa U TeMIEepaTyphl.

N3yuenne ocoOeHHOCTEH nepeauu 1aBJIeHUs
TBEPABIMU TEJIAMH, KUIKOCTAMU U Ta3aMHU.
O06ocHOBaHUE PE3yJIbTATOB OIMBITOB
OCOOCHHOCTSIMU CTPOCHUS BEIIECTBA B TBEPIOM,
KUIKOM U Ta3000pa3HOM COCTOSTHUSIX.
DKCNEPUMEHTAIBHOE TIOKA3aTEIbCTBO 3aKOHA
[Tackauns.

Pemenue 3a1au Ha pacy€r naBieHUs TBEPAOTO
Tela
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4.2 | JlaBeHHUE KUAKOCTH 3aBHCHUMOCTD JaBJICHUS HccnenoBanue 3aBUCUMOCTH JABJIECHUS KUIKOCTH
’KHJKOCTH OT ITyOHHBI. OT TJIyOWMHBI TOTPYXCHUS W  IUIOTHOCTH
ITHeBMaTHYECKIE MAIIMHBL. | 5Ky IKOCTH. HaGmronenne u 00BsICHEHHE
I'mapocTaTndeckuit TUIPOCTATUYECKOTO MAPaoKca Ha OCHOBE 3aKOHA
napaaokc. Coolrmaromnuecs Tackas.
cocynsl. ['mapaBmnyeckue
MCXAHIAMEL N3yuenne cooOaronmxcsi COCya0B.
Pemenue 3ay1au Ha pacy€T MaBICHHS JKUIKOCTH.
OOBsCHEHNE IPUHIIUTIA JTCHCTBUS
THAPABIMYCCKOTO MIpecca, THEBMAaTHICCKUX
MAaIIIVH.
AHamu3 1 00bSICHCHHE MPAKTHYCCKUX CUTYaIUH,
JCMOHCTPHPYIOIINX MPOSBICHHUE TaBICHUS
KUJIKOCTH U 3aKkoHa [lackaiis, Hanpumep
IIPOIIECCOB B OPraHU3ME IPH NITYOOKOBOJIHOM
HBIPSHUT
4.3 | AtmocdepHoe ATtmocdepa 3emin u DKcnepuMeHTAIbHOE 0OHAPYKEHHE
JIaBJIEHUE aTMoc(epHOe JaBJCHUE. aTMOC(EPHOTO JABJICHHSL.

[IprunHBbI Cy1IECTBOBAHUS

Ananu3 1 00bsICHEHHE OITBITOB U IMPAKTUYCCKHUX
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BO3IYIITHON 000JI0YKH
3emuu. OnbIT
Toppruennu. U3mepenune
aTMOC(EpHOTO JTaBJICHUS.
3aBUCUMOCTh
aTMOC(EepHOTO TaBJICHUS
OT BBICOTHI HaJl YyPOBHEM
mopst. [Tpubopsr st
HM3MEpEHUs aTMOCPEPHOTO
JTABJICHUS

CUTYallH, CBSI3aHHBIX C JCUCTBUEM
aTMOC(EpHOTO TaBJICHUS.

OObsicHEeHHUE CYIIeCTBOBaHUS aTMOc(epbl Ha
3emile U HEKOTOPBIX IUIAHETax WIH €€
OTCYTCTBHUS Ha IpYrux mjiaHerax u Jlyne.
OO0bsacHeHrEe N3MEHEHUS TUIOTHOCTH
atMoc(epsl ¢ BBICOTOW U 3aBUCUMOCTH
aTMOC(EpHOTro TaBICHUS OT BBICOTHI.
Pemenwne 3anay Ha pacuét atMochepHOro
JTABJICHUSI.

N3yuenue ycrpoiicTBa bapoMeTpa-aHepouaa
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4.4

JlericTBUE )KUIKOCTH U
raza Ha MHOTPYXEHHOE
B HUX TEJIO

JlericTBUE )XKUIKOCTH U Ta3a
Ha MOTPYKEHHOE B HUX
Teo. BelTankuBaromas
(apxumenoBa) cuiia. 3aKOH
Apxumena. [InaBanue Ted.
BosznyxonnaBanue

DKcnepuMeHTAIbHOE OOHAPY)KEHHE IEUCTBUS
KUJKOCTH U raza Ha Morpy>XK€HHOE B HUX
Teno. OnpeneseHne BbITaIKUBAIOIEN CHUIIBL,
JNEUCTBYIOLIEH Ha TEJO, IOTPYKEHHOE B
KUIKOCTb.

[IpoBeaenune u 00CyKI€HUE ONBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTh
BBITAIKABAIONIEN CHJIBI, JEHCTBYIOIIECH Ha

TEJO B KUJKOCTH, OT 00bEMa MOTPYKEHHOU B
XKUIKOCTh YaCTH TeJIa M OT TUIOTHOCTH
KUTKOCTH.

IIposepka nezagucumocmu blMaIKusaoujelt
cubl, oeticmsyrowel Ha mejio 8 HCUOKOCMU,
om maccvl mend.

HccnenoBanue 3aBUCUMOCTH BECa TeJa B BOJIE OT
00bEMa IOTPYKEHHOM B )KUIKOCTh YaCTH TEa.

Pemenue 3a1au Ha MpUMEHEHUE 3aKOHA
ApxuMeJa v yCIOBUS IJIaBaAHUS TEI.
KoncrpyupoBanue apeomeTpa mim
KOHCTPYUPOBAHHUE JIOAKU U ONIPEACIICHUE €€
IPy30II0AbEMHOCTH

Hroro no paszneny

21

Pa3znen 5. PaGoTra u MOIIHOCTB. DHEprUs
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5.1

PaboTa 1 MOIIHOCTE

Mexannueckas padoTa.
MomiHocTh

DKCIEPUMEHTAIIBHOE  OIpE/eNICHNE
MEXaHUYECKON pabOThl CHIIBI TSKECTU

IpU NaJCHUM Tela U CUIbl TPEHUS

IpU PaBHOMEPHOM  IEPEMEIIECHUN

Tela 10 TOPU30HTAIBHON
IIOBEPXHOCTH.

Pacuér MomHoOCTH, pa3BMBacMOMl NpH MNOABEME
110 JIECTHHIIE.

Pemenne 3aiay Ha pacy€T MEXaHUUECKOU PabOThI
Y MOITHOCTH

5.2

HpOCTI)IC MCXaHHM3MBI

[IpocTbie MEXaHU3MBL:
pbIyar, 010K, HaKJIOHHAs
IJIOCKOCTH. [IpaBuino
PaBHOBECHS phlUara.
[Ipumenenue npasuna
paBHOBECHS pblyara K
0J10Ky. «30J10TOE
PaBUJIO» MEXAHUKH.
KII npocteix
MexaHu3MoB. [Ipoctsie
MEXaHU3MbI B OBITY H
TEXHUKE

OrnpeneneHre BHIUTPHIIIA B CUIIE MPOCTHIX
MEXaHHU3MOB Ha MPUMEPE pbluara, MoABUKHOTO U
HEMOJIBMYKHOTO 0JIOKOB, HAKJIOHHOM TUIOCKOCTH.
HccnenoBanue yciaoBUsi paBHOBECHUS pblyara.
OOGHapyXeHue CBOMCTB MPOCTHIX MEXaHU3MOB B
Pa3IMYHBIX UHCTPYMEHTAX U MPUCTIOCOOTICHUSX,
UCIIOJIb3YEMbIX B OBITY U TEXHUKE, 4 TAKXKE B
YKUBBIX OpraHU3MaXx.

DKCIEpUMEHTAIBHOE JOKa3aTEIbCTBO PAaBEHCTBA
paboT MpU NPUMEHEHHUH MPOCTHIX MEXaHU3MOB.

Onpenenenue KIIJ] HaKJIOHHOW MJIOCKOCTH.

Pemenue 3a1au Ha npUMEHEHUE MTPABUIIA
paBHOBecus pbryara u Ha pacu€t KIIJ{
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5.3 | Mexanunueckas 4 MexaHnueckas SHEpPrusl. DKCIEPUMEHTAIBHOE ONPEIEICHNE U3MEHEHUS
OHEPrus Kunernueckas u KUHETUYECKOW U NMOTECHINAJIbHON SHEPTUU TeJIa
ITOTCHIHAJIbHAA SHCPTHAL. IIPY €70 CKaThIBAHUU 10 HAKIIOHHOW MJIOCKOCTH.
IIpeBpalienue OHOTO BUIA | bopyymupoBaHKe HA OCHOBE HCCITEIOBAHMUS
MEXaHHYECKOMN IHEPTUH B .
. 3aKOHA COXPAHEHMS] MEXAHHUYECKOW SHEPTUH.
OPYroi. 3aKOH COXpaHECHUS
O6cyxneHre rpaHul] IPUMEHUMOCTH 3aKOHA
SHEPrUM B MEXAHUKE
COXPaHEHUS PHEPTUU.
Peenue 3a1ay ¢ HCHOJIB30BAHUEM 3aKOHA
COXpaHEHUS SHEPTUU
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE  KOJIMYECTBO 68
YACOB TIO ITPOI'PAMME
8 KIIACC
No HanmenoBanue KonuyectBo | I[Iporpammuoe conepkanrie | OCHOBHBIE BUABI AEATEIBHOCTA 00YYAIOIUXCS
o/ | paslenoB MU TeM 4acoB
y4e0HOTO
npeaMera

Pa3nea 1. TenjioBbIe ABJIEHUSA

45



®enepanpHas padouas mporpamma | dusuka. 7-9 kinaccel (6a30BbI YPOBEHB)

11

Ctpoenue u cBoiicTBa
BEIIECTBA

OCHOBHBIE MTOJIOKEHUS
MOJIEKYISPHO-KUHETHYECKOMN
TEOPUH CTPOCHUS BEUIECTBA.
Macca u pazMepsl aTOMOB H
MoseKyd. OIBITHI,
MOJITBEPKAAOIINE
OCHOBHBIE TIOJIOKEHHUS
MOJICKYJISIPHO-KUHETUYECKOU
TEOPHUH.

Mopaenu TBEPAOTO, JKUAKOTO
Y Ta3000pa3HOT0 COCTOSIHUM
BEIIIECTBA.
Kpucramnnmuueckue n
amopdHbIe Tena.
OOBsiCHEHHE CBOMCTB Ta30B,
KUJKOCTEH U TBEPABIX TEI
Ha OCHOBE IT0JI0KEHUM
MOJIEKYJISIPHO-KMHETUYECKON
teopun. CMaunMBaHUE U
KAWUISIPHBIC SBICHUS.
TeruioBoe pacimpesue u
cKaTue

HaGnronenue u mHTEpIIpETaIUs OIBITOB,
CBHJICTEJILCTBYIOIIUX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOCHUU BEILIECTBA: OMBITHI C PACTBOPEHUEM
pa3JIMYHBIX BEIIECTB B BOJE.

Pemenne 3amad 1o OIEHMBAHUIO KOJIUYECTBA
aTOMOB WJIM MOJIEKYJ B €JUHUIIE 00BEMA
BCIIICCTBA.

AHaJIN3 TEKCTa APEBHUX aTOMUCTOB (HarpuMep,
dbparmenTta nosmel Jlykperus «O npupoje
BEICi») C U3JI0KEHHEM 00OCHOBAaHUM aTOMHOM
rUIoTe3bl (CMbICIOBOE uTeHHe). O1ieHKa
yOeIUTEeTbHOCTH 3TUX OOOCHOBAHUM.
OObsicHeHuE OPOYHOBCKOTO JBUXKECHHUS, SIBICHUS

mudy3un 1 pa3Iuyuil MeXa1y HUMU Ha OCHOBE
MOJIO’KEHHUI MOJIEKYJIIPHO-KUHETUYECKOM
TEOPUU CTPOCHHUSI BEIIECTBA.

OOBsICHEHNE OCHOBHBIX PA3JIMUUMA B CTPOCHHUH
ra3oB, KUJKOCTEN U TBEPIBIX TEN C
HCIOJIL30BAaHUEM IT0JIOKECHUM
MOJIEKYJISIPHOKMHETUYECKOW TEOPUH CTPOCHUS
BeliecTsa. [Iposenenue onbIToB 10
BBIPAIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIA
WJIM caxapa.
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[IpoBenenrie U 0ObSICHEHUE OIBITOB,
JIEMOHCTPUPYIOIINX KAMWJUISIPHBIEC SIBIICHUS U
SBJICHHE CMAYUBaHMS.

OObsicCHEHUE PO KaTUJUIIPHBIX SABICHUM IS
MOCTYIUICHUS BOJIbI B OPTaHU3M PACTECHHM.
HabGmronenue, npoBeaeHue U 00bsICHEHNE
OTBITOB 1O HAOJIOICHUIO TEILJIOBOTO
paclIMpeHus ra3oB, )KUJIKOCTEU U TBEPBIX TEI.
OObsicHeHuE coxpaHeHUs1 00BEMa TBEPABIX

TeJ, TEKYYECTH KUJKOCTH (B TOM UHUCIIE,
pPa3HULbBI B TEKYYECTH ISl PA3HBIX
JKUJIKOCTEH), JTaBJICHUS ras3a.

IIpoBeaeHne ONBITOB, AEMOHCTPUPYIOIIUX
3aBUCUMOCTb JIaBJICHUSI BO3yXa OT €ro 00bEéMa
Y HarpeBaHMs WIHN OXJIXKIACHUS, U UX
00BbSICHEHHE Ha OCHOBE aTOMHO-MOJIEKYJIIPHOTO
y4eHUs. AHAJIN3 TPAKTUUYECKUX CUTyallUi,
CBSI3aHHBIX CO CBOMCTBAaMM T'a30B, )KUIKOCTEN U
TBEPIBIX TEJI
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1.2

TennoBbie IpoLECCHI

21

Temneparypa. Cs3b
TEMIIEpaTypbl CO CKOPOCTHIO
TEIJIOBOTO JIBHYKEHHUS
yactul. BHyTpeHHss
sHeprusi. CrnocoObl
VM3MEHEHMS BHYTPEHHEU
SHEPIUH: TeIIonepesaya u
coBepIeHrue padoTel. Buapl
TEIIoNEepeaaun:

O06ocHOBaHME MMPABUI U3MEPEHUS TEMITEPATYPHI.
CpaBHEHHE Pa3IMYHBIX CIOCOOOB U3MEPEHUS U
IIKaJI TeMIepaTyphl.

HaoOmronenne n 00bICHEHHE OIBITOB,
JIEMOHCTPUPYIOITNX U3MEHEHNE BHYTPCHHEH
DHEPI'uM Teja B pe3ysbTaTe TEIIonepeaaun 1
pabOThl BHEITHUX CHII.

HabGmonenne n o0bSICHEHHE ONBITOB,
00CYXJICHHE MMPAKTHYECKUX CUTYyAITHH,
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TCINIOIPOBOAHOCTD,
KOHBCKIUS, N3JITYUCHHC.

KonnvecTBo TennoTsL.

VY nenbHasg TENIOEMKOCTh
BenecTBa. TermioooMeH u
TEIJIOBOE PaBHOBECHE.
YpaBHEHUE TEMIOBOTO
Oananca. [1naBnenue u
OTBEPACBAHUE
KPUCTAJUIMYECKUX BEIIECTB.
VY nenbHas TemioTa
TIJIABJICHHUS.
[Tapoo6pa3zoBanue u
koHAeHcanus. Mcnapenue.
Kunenue. Y nenbnas
TEIJI0Ta MapooOpPa30BaHUSI.
3aBUCUMOCTH TEMIIEPATYpPhl
KUIIEHUS OT aTMOC(EepHOTro
JTABJICHUSL.

Bnaxuocts Bo3myxa.
DHeprus TOIJIUBA.

VY enbHas TeninoTa
CropaHus.

[TpunIUTIEI pabOTHI
TeroBbIX apurarenei KITJI
TEIUIOBOTO JIBUTATEIIS.

JIEMOHCTPUPYIOIITUX pazuyHbIC
BU/IBI TeIIonepeaaun:
TEIUIONPOBOHOCTb, KOHBEKIHIO,
U3ITy4YeHHE.

HccnenoBanue siBJICHUS TETUIOOOMEHA TIPU
CMEIIMBAHUY XOJIOJIHOU U TOPSAYEHN BOJBI.
HabOmronenue ycTaHOBICHUS TEIJIOBOTO

PABHOBECHUS MEXKY TOPAYEH U XOJIOTHOM BOJOM.

Omnpenenenue (M3MepeHNE) KOJIMUECTBA
TEIJIOTHI, TIOJTYYEHHOTO BOJOU MPHU
TEII000MEHE C HarpeThIM METAJUTHYECKUM
nunuHapoM. OnpeneneHue (M3MepeHHe)
YACITBbHON TEIIOEMKOCTH BEIIIECTBA.
Pemenue 3amay, CBsI3aHHBIX C
BBIYHCJICHHUEM KOJUYECTBA TEIUIOTHI U
TEMJIOEMKOCTH TIPHU TETUIOOOMEHE.
AHan3 CUTyalluid MPAaKTUYECKOTO
WCITOJTIb30BAHUS TEIIJIOBBIX CBOMCTB BEIIECTB
1 MaTepPHaJIOB, HAIIPUMEDP, B LEIIIX
SHEProcOepeIKSHUS: TCTLIION3OJISITHSA,
sHeprocOeperaroye KPoIIiH,
TEPMOAKKYMYJIATOPHI U T. 1. HaOronenne
SIBICHUH UCTIAPEHUS U KOHICHCAIIH.
HccnenoBanue mporiecca uCapeHusI

PA3JIMYHBIX KUJIKOCTEH.
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TernoBbie JABHUI'aTCJIIN U

OOpbsacHeHne SIBJICHUU VCITAPEHUS
KOHJICHCAIlU1 Ha OCHOBE aTOMHO-

u
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3alIUTa OKPY KAIOIIEH
Cpeabl.

3aKOH COXpaHEHHUs U
MpEBpAILCHUS] YHEPTUH
B TEIIOBBIX
npoleccax

MOJICKYJIIPHOTO YUCHHS.

Hab6nroaeHue u 00bsICHEHHE TIpoliecca KUICHHUS,
B TOM YHCJIC 3aBUCUMOCTH TEMIICPaTypPbl
KUIICHUS OT JaBJICHHUS.

Omnpenenenue (M3MepeHUE) OTHOCUTEIIBHOM
BJIQYKHOCTH BO3/yXa.

HaOmnronenue npoliecca miaBieHus
KPHCTaJUTMYECKOTO BEIIECTBa, HAPUMED,
apaa. CpaBHEHHE TIPOIIECCOB TIIABICHUS
KPUCTALTNYECKUX TEJl U Pa3MATYCHUS TIPU
HarpeBaHUM aMOP(HBIX TETl.

OmnpeneneHue (M3MepeHUE) yIeTbHON TETIOTHI
TIJTaBJICHUS JIBJIA.

OObsICHEHUE SBJICHUM IUIABIICHUS U
KpUCTAIUTA3AIAN Ha OCHOBE
ATOMHOMOJICKYJIIPHOTO YUCHHUS.

Pemenue 3ama4, CBI3aHHBIX C BEIYMCICHUEM
KOJIMYECTBA TETUIOTHI B IIpOIIeccax
TEeIIoNepe Ay MMPH TIIABICHUHN H
KPHUCTAILTA3AIIAN, UCITTAPCHUH M KOHCHCAIIHH.
AHaM3 CUTyaIui IPaKTHIECKOTO
MIPUMEHEHUS SBJICHUH TIJIABJICHUS U
KpUCTAJUTH3AIMHU, HATIPUMED, TTOJTyICHHE
CBEPXUYHCTHIX MaTepPHAJIOB, COJICBas TPEIKa U
Jp. AHanau3 paboThl U 0OBSICHEHHE PUHITUIIA
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JNEUCTBHUS TEIUIOBOIO JIBUTATENA. Beruncienne
KOJIMYECTBA TEIJIOTHI,
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BBIJICJISIIOIIETOCS IPU CTOPAHUHN PA3TIMYHBIX
BUI0B TomuBa, u KIIJI nBurarens.
OOGcysx1eHne PKOJOTHUECKUX TTOCIISACTBUN
VICTIOJIb30BAHUS IBUTATENICH BHYTPEHHETO
CropaHusl, TEIJIOBBIX U THAPOIICKTPOCTAHIUN

Htoro mo pazaeny 28

Pa3znen 2. JaekTpruyeckue 1 MATHUTHBIE SIBJICHUSI
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2.1

DJIEKTPUYECKHE
3apsbl.
3apsiKEHHBIE Tena U
UX B3aUMOJICHCTBUS

Onektpuzauus Ten. [Isa
pOaa 3IEKTPUUECKUX
3apsii0B.
B3aumoneiictBue
3apsKCHHBIX TEI.

3akon Kynona
(3aBUCUMOCTD CHUJIBI
B3aUMOJCHCTBUS
3apsHKEHHBIX T€NT OT
BEJINYMHBI 3apsIIOB U
PaCCTOSIHUS MEXKy TE€JIaMHM ).
DIIEKTPUYECKOE TOJIE.
HanpsixkénnocTts
3JIEKTPUYECKOTO MOJIS.
[IpuHUMn cynepno3unuu
AJIEKTPUUECKUX ToJIeH (Ha
KaueCTBEHHOM YpPOBHE).
Hocurenu snekrtpuyeckux
3apsAa0B. DJIEMEHTAPHBIN
AJICKTPUYECKUN 3apsil.
Ctpoenue aroma.
[IpoBonHUKHN 1

HaO0uroieHne v mpoBeieHre OIBITOB 10
AJICKTPU3AIAN TEJ TPH CONPUKOCHOBESHUH H
WHIYKIHUEH.

Habaronenue u o0bsICHEHNE B3aUMOICHCTBHS
OJTHOUMEHHO M pa3HOMMEHHO 3apsHKCHHBIX TEJl.
OOBscCHEHNE IPUHITUIIA JTCHCTBUS
anekTpockomna. OObsICHEHNE SIBIICHUN
AJIEKTPU3AIMN TIPU COMPUKOCHOBEHUH TEIT U
WHIYKIHEH C HCITOJIb30BAaHUEM 3HAHUM O

HOCHUTCIIAX DJICKTPUYCCKHUX 3apAA0B B BEIICCTBC.

PacnioznaBanue 1 00bsCHEHUE SBJICHUM
AJNIEKTPU3aLNHU B IOBCETHEBHOMN KU3HHU.
HaGmronenne n 0o0bSICHEHHUE OTIBITOB,
WUTIOCTPUPYIOIINX 3aKOH COXPaHEHUS
ANEKTPUUECKOr0 3apsija.

Ha6nronenue onbITOB O MOJEIMPOBAHUIO
CUJIOBBIX JINHUW 3JIEKTPUYECKOTO TOJIS.
HccnenoBanue AeMCTBUS JJIEKTPUUECKOTO MOJIA
Ha MPOBOJIHUKU U AUDJICKTPUKHU

JTARJICKTPUKHU. 3aKOH
COXPaHEHMS AJIEKTPUUIECKOTO
3apsiia
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2.2

IlocTosHHEBII
AIEKTPUUECKUHN TOK

20

DJIEKTPUUECKUM TOK.

VY cIiioBus CyIIECTBOBAHUSA
3JIEKTPUYECKOTO TOKA.

M cTOYHUKM TOCTOSIHHOTO
Toka. JlencrBus
3JIEKTPUYECKOTO TOKA
(TerIoBOE, XUMHYECKOE,
MarHuTHOE).
DIIEKTPUYECKHI TOK B
JKUJKOCTSIX M T'a3ax.
DJIEKTpUYECKAs 1ETIb.
Cua Toka.
DIIEKTPUUECKOE
HanpsiKEeHHE.
ConpoTtusiieHrEe
MPOBOJIHUKA. Y IEJIbHOE

COIIPOTUBJICHUC BCIICCTBA.

3akoH Oma 11 yyacTka
uenu. [locnenoBarensHoe
U TapaijiesibHOE

COCAMHCHUC ITPOBOAHHUKOB.

PaboTa 1 MOIITHOCTH
3JIEKTPUYECKOTO TOKA.
3akon JIxoyns—Jlenua.
DJIEKTPUUECKUE TIETTH U

HaOmronenue pa3anyHbIX BUJIOB JICHCTBUS
AIIEKTPUYECKOTO TOKA U 0OHAPYKEHHUE ITHX
BHUJIOB JIEUCTBUA B IOBCECIHECBHOM KU3HMU.
HaoOmronenre BO3HUKHOBEHHS Ta30BOT'0
pazpsga 1 SIEKTPUUYECKOTO TOKA B KUIAKOCTH
COopka 1 UCTIBITAaHUE JICKTPUUSCKON 1IeTTH
MMOCTOSIHHOTO TOKA.

N3mepenune cuibl Toka aMIepMETPOM.
N3Mepenune 3eKTpuYeCcKOTro HAPsSKEHUS
BOJIbTMETPOM.

[IpoBenenne u 00BICHEHUE OTIBITOB,
JIEMOHCTPUPYIOIIMX 3aBUCUMOCTh
BJIEKTPUYECKOTO COMTPOTUBIICHUS MPOBOJHUKA
OT €ro JJIUHBI, IUIOIIAIH MONEPEYHOTO CEUEHUS
Y MaTepuana.

HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA,
MPOTEKAIOIIETO YEPE3 PEIUCTOD,

OT COINPOTHUBJIEHUS] PE3UCTOPA U HANPSIKEHUS
Ha PE3UCTOpE.

IIpoBepka npaBuiia CIOKEHUS HAMPSIKECHUN
[P MOCJIEIOBATEILHOM COEIMHEHUH JIBYX
PE3UCTOPOB.

ITpoBepka npaBuiia i1 CUJIbI TOKA TIPU
MapajuieIbHOM COCIMHEHUH PE3UCTOPOB.
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OTpeOnTETN AHanM3 cUTyalui MOCIENI0BATEIBHOTO H
SJICKTPUICCKON SHEPIUU B | mrapaieabHOTO COCIMHEHUS
ObiTy. KopoTkoe IPOBOTHHUKOB B JTOMAIITHUX
3aMBIKaHHE

ANEKTPUYECKUX CETSX.
Pewenue 3agau ¢ ucronb3oBaHueM 3akoHa Oma
1 (popMy pacuéra MEKTPUIECKOTO
COIIPOTHUBIICHUS IIPU MOCJIEA0BATEIILHOM U
[apaJyICIIbHOM COEAUHEHUH ITPOBOIHUKOB.
Omnpenenenue padoThI ATEKTPUUECKOTO TOKA,
MPOTEKAIOIIETO YEPE3 PEIUCTOP.

OrnpeneneHue MOIIHOCTU 3JIEKTPUYECKOTO TOKA,
BBIIEIIEMOM Ha PE3UCTOPE.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa 4Yepes
JaMIO4YKy  OT  HampsDKEHHsT  Ha  HEW.
Onpenenenue KIIJ[ nHarpeBarers.

HccnenoBanue npeobpa3oBaHus JHEPTUU TIPU
MOJBEME TPy3a NEKTPOJIBUTATEIIEM.

OOBsicHEHHE YCTPONCTBA U MPUHITUIIA JeHCTBUS
JIOMAIITHUX AJIEKTPOHATPEBATEIHHBIX PUOOPOB.
OOBsiCHEHUE TPUYMH KOPOTKOTO 3aMbIKAaHUS U
MIPUHITUIIA IEUCTBUS TIJIABKUX

MPEIOXPAHUTEIIEH.

Pemenue 3a1a4 ¢ HCNIOJIL30BAHUEM 3aKOHA

Jxoyns—Jlenna
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2.3

MarsuTHbIC SIBJICHUS

ITocTossHHBIE MAarHUTHI.
BzanmopeiicTBue
MMOCTOSIHHBIX MarHUTOB.
MarsauTtHoe 1noJie.

MarauTHoe 11oJjie 3eMiIu

I/ICCJ'IeI[OBaHI/IC MardmTHOI'O BBaHMOHCﬁCTBHH
IIOCTOAHHBIX MarHuTOB.

I/I3yquI/Ie MAarguTHOTI'O ITIOJIA IIOCTOSAHHBIX
MAaravuToB IIpHU UX O6T)CI[HHGHI/II/I H pa3acCIICHUN.
I/ICCJIGIIOBaHI/Ie MarouTHOI'O BSaHMOﬂeﬁCTBHﬂ
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1 €ro 3HauCHHE IS )KU3HU
Ha 3emuie. OnbIT OpcTea.
MarsauTHOE moJje
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMArHuTOB B
TeXHUKE. [lercTBre
MarHuTHOTO TI0JII Ha
MIPOBOJHUK C TOKOM.
DIIEKTPOBUTATENb
MMOCTOSIHHOT'O TOKA.
Hcnonb3oBaHue
3JIEKTPOJIBUTATEIIEN B
TEXHUYECKUX YCTPOUCTBAX
Y Ha TPAHCIIOPTE

IIOCTOAHHBIX MAarHuTOB.
I/I3yquI/Ie MAarguTHOTI'O ITIOJIA IIOCTOSAHHBIX

MarHuTOB MPU UX OOBEAUHEHUH U pa3/IeJICHUN.
[IpoBeneHnE OMBITOB MO BU3YAJIM3ALUH OIS
MOCTOSTHHBIX MAarHUTOB.

N3ydeHune sBIICHUS HAMarHUYMBaHUS BEIIECTBA.
HccnenoBanne AeUCTBUA JJIEKTPUUECKOTIO TOKA
Ha MAarHUTHYIO CTPEJIKY.

IIpoBeneHue OnbITOB, JAEMOHCTPUPYIOIIUX
3aBUCUMOCTb CUJIbI B3aUMOJICVCTBUS KaTyIIKH C
TOKOM M MarHuTa OT CHJIbl U HaIllpaBJICHUS TOKa
B KaTyIIIKE.

AHaN3 CUTyalluid MPaKTUYECKOTO

MPUMEHEHUS ATIEKTPOMArHUTOB (B OBITOBBIX
TEXHUYECKUX YCTPOUCTBAX, MPOMBIILIEHHOCTH,
Meauiue). M3yuenne eicTBYSI MAarHUTHOTO
I0JII HA MPOBOJHUK C TOKOM.

N3ydyeHne nencTBus dJI€KTPOABUATATENS.
Nzmepenune KIIJI snekTpoasurareibHON
YCTaHOBKH.

Pacnio3HaBanue ¥ aHamW3 pPa3IMYHbBIX

MIPUMEHECHU U AIEKTPOIBUTATEIICH
(TpaHCcnoOpT, OBITOBBIE YCTPOMCTBA U JIp.)
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2.4 | DaexTpoMarHuTHast 4 OnbiTel @apanes. Apnenre | ONbITHI O UCCIEIOBAHUIO SIBICHUS
UHTYKIHS AJEKTPOMAarHUTHOU AIEKTPOMArHUTHOM MHIYKIIMU: UCCIEAOBAHUE
uHayKuuu. [Ipasumno JIeHna. | u3ameHeHuil 3HaUeHUs U HAITPaBJICHUS
DIIEKTPOTreHEepaTop. WHIYKIIMOHHOTO TOKa
CniocoObl oJTy4eHUs
AIEKTPUYECKON SHEPTUH.
DIIEKTPOCTAHIIMA HA
BO300HOBJISIEMBIX
HMCTOYHUKAX SHEPTUU
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE  KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME
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9 KJIACC
No HaunmenoBanue KomuuectBo | IIporpammuoe conepxkanrie | OCHOBHBIE BUIBI JEATEIHHOCTH 00YUAIOIIUXCS
n/m pa3zesioB ¥ TEM 9JacoB
y4eOHOTO TIpeIMeTa
Paznen 1. Mexann4yeckue siBJICHUSA
1.1 | Mexanuueckoe 10 MexaHnueckoe IBHKEHUE. | AHaIu3 U 00CYXIACHUE Pa3IMUHbIX PUMEPOB
JABUXKCHHEC u MaTepI/IaJ'IBHaH TOYKaA. MEXaHHUYECKOTO IBUKCHUS.
Cr10cO0B! cro Cucrema orcuéra. OGcyxeHre IPaHuL] IPUMEHUMOCTH MOJIENH
OIIMCAHUSA OTHOCUTENBHOCTH
«MaTepruabHAs TOYKA.
MEXaHUIECKOTO JIBMKCHHUS.
Onurcanre MEXaHUYECKOTO JBUKEHUS
PaBHOMepHOE
. pazIMYHBIMU crioco0amu (ypaBHEHUE, Ta0IULA,
MPSIMOJIMHEMHOE JABUKEHUE.
HepasHomepHoe rpagux).

MPSMOJIMHEUHOE JIBUYKECHUE.
CpenHsis 1 MTHOBEHHAs
CKOpOCTB TeJa IpU
HEPAaBHOMEPHOM JIBU>KEHUU.
YckopeHnue.
PaBHOyCKOpEHHOE
MPSMOJIMHEWHOE JBUKCHUE.
CBo0OOIHOE T1aJIEHUE.
Omnbitel ['anunes.
PaBHOMEpHOE NBHXKEHNKE

110 OKPY>KHOCTH.

ITepnon u yacrora
obOpamenus. JInaeitHas u
YIJIOBasi CKOPOCTH.

AHanu3 >KM3HEHHBIX CHUTYyallMil, B KOTOPBIX
IPOSIBIISAETCS OTHOCHUTENBHOCTh
MEXaHHYECKOTO JBUKCHHUS.

Habntoienne MexaHn4eckoro JBUKEHUS TeJa
OTHOCHUTENBHO PAa3HBIX TEJI OTCYETA.
CpaBHeHune IMyTel U TPACKTOPUN IBUKEHUS
OJIHOTO M TOTO 7K€ TEJIA OTHOCUTEIIBHO Pa3HBIX
TEeJI OTCUETA.

Amnanus tekcta ["anusest 06 OTHOCUTEIBLHOCTH
JNBHW>KEHUS; BBINIOJTHEHNE 3aJaHUI 110 TEKCTY
(CMBICJIOBOE UTEHHE).

Onpenenenune cpegHen CKOPOCTU CKOJIbKEHUS

Opycka Uit ABMKEHUS IIapuKa MO HAKJIOHHOM
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[JIOCKOCTH.
AHanu3 1 00CyXaeHHe CTIOCO00B
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LlenTpocTpeMuTenbHOE
YCKOPEHHE

NPUOIMKEHHOTO ONpPEIEICHUs] MTHOBEHHOMN
CKOpPOCTH.

Ornpenenenue CKOpoCTH PaBHOMEPHOTO
JBIDKEHUS (IIapyKa B )KHJIKOCTH, MOJACIIU
AIEKTPUUYECKOTO aBTOMOOUJIS U T. 11.).
Onpenenenue myTy, MPOUIECHHOTO 3a JaHHBIN
MMPOMEKYTOK BPEMEHHU, U CKOPOCTHU TEJIA TI0
rpaduKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOI'O
JIBIOKCHUSI OT BPEMEHH.

OO0cyx1eHrue BO3MOXKHBIX TPUHIIUTIOB
JEeUCTBUSI TPUOOPOB, U3MEPSIOIINX CKOPOCTh
(CIUIOMETPOB).

Brluncnenue myTyd U CKOpOCTU MPpHU
PABHOYCKOPEHHOM MPSIMOJIMHETHOM JABUKEHUH
Tena.

Onpenenenue NporuICHHOTO MYTH U YCKOPECHUS
JIBIKEHUSA TeJa Mo rpaduKy 3aBUCUMOCTU
CKOPOCTHU paBHOYCKOPEHHOIO
MPSAMOJIMHEMHOTO ABMXKEHUS T€Jla OT BPEMEHHU.
IIposepka cunomeswl: eciu npu
PABHOYCKOPEHHOM 08UdICeHUU 6e3 Ha4albHOU
CKOpOCMU NYMU OMHOCAMCSL KAK PsiO
HeuYEemHbIX Yuces, mo

coomeemcmayruue NPOMeNCYmKU 8pemeHU
00UHAKOBYL.
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OnpeneneHue yCKOpeHUs Tena

npu PaBHOYCKOPEHHOM
JBUKEHUU 0  HAKJIOHHOMN
IUIOCKOCTH.

I/I3Mep€HI/Ie Imepruoga U 4aCTOThI O6paH_ICHH51
TCJIa 110 OKPY>KHOCTH.

OmnpeneneHre CKOPOCTU PAaBHOMEPHOTO
JBYDKCHUS TeJla 110 OKPY)KHOCTH. PereHue
3a/1a4y Ha OTPECIICHNEe KHHEMATHICCKUX
XapaKTePUCTUK MEXaHUUECKOTO JBHKCHUS
pasTUYHBIX BUIOB. Pacio3naBanue n
MpUOIMKEHHOE ONMCAHNUE PA3TUIHBIX BUIOB
MEXaHMUYECKOTO JIBIKCHHS B IIPUPOJIC U
TEeXHUKE (Ha IpUMepax CBOOOTHO MaIarOIInX
TeJl, ABMKCHHS )KMBOTHBIX, HEOCCHBIX TEI,
TPAHCIIOPTHBIX CPEACTB U JIP.)
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1.2

BzaumoneiictBue Ten

20

IlepBsIii 3ak0H HproTOHA.
Bropoi 3axkon HeroToHa.
Tperuit 3axkon HproToHa.
[IpuHIMI Cyniepro3uLIun
CHIL.

Cuia ynpyroctu. 3akoH
I'yka. Cuina TpeHus: cuna
TPEHUSI CKOJIbKEHUS, CUJIa
TPEHUSI IOKOS, APYTUE BUJIbI
TPEHUS.

Cuna TsSKECTM MW 3aKOH
BCEMUPHOTO TATOTEHUSI.

Hab6nronenue u 00CyKeHHE OMBITOB C
JBIDKEHUEM TeJia MPU YMEHBITICHUU BIUSHUS
JIPYTUX TEJl, IPETSITCTBYIOIINX JBHKEHUIO.
Amnanus texcra ["anuies ¢ onrcanueM
MBICJIEHHOT'O SKCIIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH MHEPIIHH;
BBITIOJTHEHHE 3aJaHUM 110 TEKCTY (CMBICTIOBOE
YTCHHUE).

OO0cy>x1IeHHne BO3MOKHOCTH BBITIOJIHCHHS
3aKOHA WHEPIIUU B PA3TUIHBIX CHCTEMaX
OTCUETA.

HaOmronenue u o0Cyx)eHne MEXaHUYECKUX
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Yckopenue cBOOOTHOTO
najieHus1. J[BrokeHue rmiaHer
BOKpyT Connua. IlepBas
KOCMHYECKasi CKOPOCTb.
HeBecoMocTh u ieperpy3Ku.
PaBHOBECHE MaTepraIbHON
TOYKHU. AOCOTIOTHO TBEPIOE
Tesno. PaBHOBECHE TBEPAOTO
T€JIa C 3aKPEIIEHHON OChIO
BpallleHUsl. MOMEHT CHUJIBI.
LleHTp TsKECTH

SIBJICHUM, IPOUCXOSIINX B CUCTEME OTCUETa
«Tenexka» mnpu €€ pPaBHOMEPHOM W
YCKOPEHHOM JIBIDKCHHH OTHOCHUTEIHHO
KaOuHeTa (QPU3UKH.

JleficTBUS ¢ BEKTOpaMU CUJI: BBITIOJIHEHUE
3aJIaHAMN TI0 CJIOKEHUIO U BEIYUTAHHUIO
BEKTOPOB.

HaOnronenne w/wnm TPOBENCHUE ONBITOB,
JEMOHCTPHUPYFIOIITIX 3aBUCHUMOCTh
YCKOPEHHS Tela OT MPUIOKEHHONH K HEMY
CWJIBI U MAcCChI Tea.

AHanu3 1 00bSICHEHUE SIBJICHUUN C
HCITOJIb30BaHUEM BTOPOTO 3aKoHa HhioTOHA.
Pemenue 3aau ¢ COIB30BaHUEM BTOPOTO
3aKoHa HpI0TOHA M MpaBwIIa CJI0KESHUS CHJL.
Onpenenenune KECTKOCTH NMPYKUHBL. AHATU3
CUTYallMii, B KOTOPBIX HAOJIIOIA0TCS
ynpyrue neopmaiiuu, u uX 00ObsICHEHHE ¢
UCITIOJIb30BaHUEM 3akoHa [ yka.

Pemenue 3ama4 ¢ UCTIOIB30BaHUEM 3aKOHA
I'yka.

I/ICCHGI[OBaHI/Ie 3aBUCHUMOCTH CUJIBI TPCHUA

CKOJIbKCHHA OT CHJIbI HOPMAJIBHOI'O JaBJICHUA.

OO6cyxaeHue pe3yIbTaToB UCCIEIOBAHMUS.
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Omnpenenenre KO3pPUITMEHTA TPEHUS
CKOJIbKCHHUS.
W3mepenne cuitbl TpeHUs MOKOS.
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Pemmenue 3ama4 ¢ nucnosib3oBanueM GOpMYIIbI
JUTSL CUJIBI TPEHUS CKOJIbKEHUSI.

AHanu3 ABMKEHUS TEN TOJIBKO MO
NENCTBUEM CUJIBI TAKECTH — CBOOOIHOTO
nageHus. OObsICHEHNE HE3aBUCUMOCTH
YCKOpEHUsi CBOOOHOTO Na/IEHUsI OT MaCChI
tena. OueHKa BETMYUHBI CUJIbI TATOTEHUS,
JEHCTBYIOLIEH MEXTy IBYMs TeJaMu (IUist
Pa3HBIX MacCC).

AHanu3 JBUKEHUS HEOECHBIX Tel

MoJl ACHCTBHEM CHJIBI TATOTEHHUS (C
UCIIOJIb30BaHUEM  JIOIOJHUTEIIbHBIX
MCTOYHUKOB UH(POPMALINH).

Pemenue 3a1a4 ¢ MCMOJIb30BaHUEM 3aKOHA
BCEMHUPHOTO TATOTEHUS ¥ (POPMYIBI st
pacuéra CUJIbI TSKECTH. AHAIN3
OPUTHHATBFHOTO TEKCTa, OMUCHIBAIOIIETO
MPOSIBIICHUS 3aKOHA BCEMUPHOTO TATOTCHHS,;
BBITIOJTHEHHE 3a/IaHUH TI0 TEKCTY (CMBICIIOBOE
yrenue). Habmronenue u o0CykaeHne OnbITOB
110 U3MEHEHHUIO Beca Teja MPU YCKOPEHHOM
JIBUKCHHH.

AHanu3 yciaoBHil BOSHUKHOBEHHS HEBECOMOCTHU

U TIEPErpy3KHU.
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Pemenue 3a/la4 Ha OIIpPCACIICHUC BCCA TCJIA B
PA3JIMYHBIX YCIIOBUAX.
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AHanmn3  cui, JCHUCTBYIOIIMX  HAa  TEJO,

TTOKOSIIICECS Ha OTOpeE.

OnpeneneHue NUEHTpa TAKECTU PA3TUUHBIX TEJl
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1.3.

3aKOHBI COXpAHEHUS

10

Nmmnynbee Tela.
N3menenue UMITYyJIbCA.
Nmiynec  cuibl.  3aKoOH
COXpPaHEHMUS VMITYJIbCA.

PeakTuBHOE IBM)KECHHE.
Mexannyeckast pabota u
MOIIHOCTE. Pabora cui
TSKECTH, YIIPYTOCTH,
TpeHus. CBsI3b JHEPTUHU U
pabotsl. [loTeHumanbHast
DHEPrHUs TeJa, MOJHATOTO
HaJl TOBEPXHOCTHIO 3EMJIN.
[ToTeHnanbHas 3HEPrus
CKaTOM NPYKUHBI.
Kunernueckas sHeprus.
TeopemMa 0 KUHETUYECKOUN
DHEPIruM. 3aKOH COXPaHEHUS
MEXaHUYECKON SHEPTUHU

HaGnrogenue u  0OCyKI€HUE  OMBITOB,

JEMOHCTPUPYIOUIUX  Mepefadyy HUMITyJIbca

pu B3aMMOJICHCTBUHU Tell, 3aKOH

COXPAaHEHHUS HUMITyJbCca TpU aOCOIIOTHO
YOPYTOM M HEYIIPYTOM B3aWUMOJECUCTBUH TEIL.
AHanM3 CUTyallni B OKPYKAIOIIEN KU3HU C
UCIIOJIb30BaHUEM 3aKOHA COXPaHEHUs
VMITYJIbCA.

Pacnio3HaBaHue sABJICHUSA PEAKTUBHOI'O
JBW)KCHUS B IPUPOJE U TEXHUKE.

[IpumeHeHne 3aKkOHA COXPAHEHUS] UMITYJIbCA

JUUIs pacu€Ta pe3yJabTaTOB B3aUMOJACHCTBUS TEI

(Ha mpuMepax HEeyIpyroro B3auMoJIeHCTBHUS,

YIOPYTOTrO LHEHTPAIBHOTO B3aUMOACHCTBHS IBYX

OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPHIX
HETIOJIBUKHO).
Pemmenwne 3ama4 ¢ cnoib30BaHNEM 3aKOHA

COXpaHECHUS UMITYJIbCA.
Onpenenenue

yIOPYrocTu
HCIIOJIb30BaHUEM

paboThI CUJIBI
pu NOABEME Tpy3a C
HETMO/JBM)KHOTO |
MOABMKHOTO OJIOKOB.

N3mepenune MOIHOCTH.
H3mepenue noTeHMaabHON SHEPIUU YIIPYTO
nehOopMUPOBAHHON TIPYKUHBI.
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N3mMepeHne KNHETUYECKON YHEPTUM TEJIA 110
JUIMHE TOPMO3HOTO ITyTH.

DKCNEPUMEHTAILHOE CPABHEHUE U3MECHEHUS
MOTEHIIMAIBHOW U KHHETUYECKOW SHEPTUM Tena
IIPY JBUKEHUM TI0 HAKJIOHHOM IIJIOCKOCTH.
DKCHepUMEHTaIbHAS MTPOBEPKA 3aKOHA
COXPaHEHHSI MEXAHUYECKON SHEPTUU TIPH
cBOOOHOM majaeHuu. [I[puMeHeHune 3aKoHa
COXPaHEHHSI MEXAaHUYECKON SHEPTUU TS
pacyéra NOTCHIMAIIBHOW U KUHETUYECKOU
SHEpruu tena. Pemenue 3amad ¢
VICTIOJIb30BAHUEM 3aKOHA COXPAHECHUS
MEXaHUYECKON SHEPrUun

Hroro no pazneny 40

Pasznen 2. Mexannueckue K0J1e0aHUA M BOJHBI
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2.1

Mexaguueckue
KOJICOaHUS

KonebarenpHoe 1BUKEHNE.
OCHOBHBIE XapaKTEPUCTUKH
KOJIeOaHMit: Iepro,
4acTOTa, aMILUIUTY/1A.
MaremaTnyeckuit u
NPY>KUHHBIA MasTHUKH.
[TpeBparenue sHepruu
pH K0JIe0aTETHLHOM
JIBUKCHUH.

3aryxaroiye KoneoaHusl.
BoIHyX/1€HHbBIE KOT€OaHHUsI.
Pe3onanc

HaOmronenne xoaebauuii moa JEUCTBUEM CHUII
TSDKECTH U YIIPYTOCTH M OOHAPYKEHUE
OJ00HBIX KOJIeOaHUH B OKpYKaIOIIeM MUPE.
AHanm3 KojebaHuii rpy3a Ha HUTU U Ha
npyxute. OnpeaeeHue 4acToThl KojieOaHu
MaTEMaTUYECKOTO U TIPYKUHHOTO
MAasTHUKOB.

HaOmronenne u 00ObsICHEHHE SIBICHUS

pe30oHaHca.

HccenenoBanue 3aBUCMMOCTH IIEPUOA
KOJI€OaHMI MOABEUIEHHOTO K HUTH Tpy3a
OT JUIMHBI HUTH.

[TpoBepka HE3aBUCHMOCTH TMepHUOa KOJeOaHUH

rpysa, moJABCIICHHOI'O K JICHTC, OT MACChI I'py3a.

HaOmronenue u o0CcyxkaeHuEe ONBITOB,
JEMOHCTPUPYIOLIMX 3aBUCUMOCTD IIEPHOIA
KOJIeOaHUM MPYKUHHOTO MasiTHUKA OT MacChl
rpy3a " )KECTKOCTU MPY>KUHBI.

[IpumeHeHne MaTEMAaTUYECKOTO U MPYKUHHOTO
MAasiITHUKOB B KQ4€CTBE MOJEJEH JJIs1 ONUCAHUS
KOJIeOaHMI1 B OKpYKAIOIEM MHUPE.

Pemenune 3a1a4, CBI3aHHBIX C BBIYACIEHUEM

WJIM OLIEHKOM 4acTOTHI (Tiepuoja) KojiebaHui
H3zmepenue yckoperust c60600H020 nadeHus
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2.2 | MexaHuueckue 8 Mexannueckue BoTHBL. | OOHapyKeHUe U aHAJIU3 BOJIHOBBIX SIBJICHUH B
BOJIHBI. 3BYK CpoiicTBa  MEXaHHYECKHX | OKpYKAIOIIEM MHPE.

Bomi.  IIponoibHBIE M | [ mionenue pacnpocTpaneHus

TIOHCPCIHBIC BOIHBL. | npononbpHBIX M HoNepeuHsIX BOJH (Ha

I[jIHHa BOJHBL M CKOPOCTE | \1onenmm) n 06HApyKeHNE aHATOTHIHBIX

CC pacpOCTPaHCHIAL. BUJIOB BOJIH B MPUPO/IE (3BYK, BOJTHBI HA

MexaHu4eckue BOJHBI B BOJi¢). BeruuciaeHnue qIMHbBI BOJIHBI U

TBEPOM Tele, CKOPOCTH PacIpOCTPAHEHUS 3BYKOBBIX BOJIH.

CCHCMHYCCKHE BOJIHEI. DKCIEpUMEHTAIBHOE OINPEETICHUE TPAHULL

3ByK. ' pOMKOCTB 3ByKa H YaCcTOTHI CJIBIIIMMBIX 3BYKOBBIX KOJIEOaHUM.

BbICOTa TOHA. Hab0mroneHne 3aBUCUMOCTH BBICOTHI 3BYKa

Orpasxenue 3ByKa. OT YacCTOTHI (B TOM YHUCIIE, C UCIIOJIb30BAHUEM

udpassyk u MYy3bIKaJIbHBIX HHCTPYMEHTOB). Habmtonenue

YIbTPa3sByK 1 00BSCHEHHE SIBJICHUS aKyCTHYECKOTO
pe30HaHca.
AHaJIN3 OPUTHHAIBHOTO TEKCTA,
NOCBSILIEHHOTO UCOJB30BAHUIO 3BYKa (MU
yJIBTPa3ByKa) B TEXHUKE (9XOJIOKAIIUS,
yIBTPA3BYK B MEAULMHE U JIP.); BHIIOJHEHUE
3alaHUi TI0 TEKCTY (CMBICIOBOE YTEHUE)

Hroro no pazaeny 15

Paznen 3. DjeKTpOMArHUTHOE 10JI€ M JJIEKTPOMATHUTHBIE BOJIHbI

75



®denepanpHas padbouas mporpamma | dusnka. 7-9 knaccel (0a30BbIi YPOBEHB)

3.1 | DaeKTpoMarHuTHOE
noJje u
AIIEKTPOMArHUTHbIE
BOJIHBI

DIEeKTPOMarHUTHOE MOJIE.
DJIEKTPOMArHUTHBIE

BOJIHBI. CsoiicTBa
AJIEKTPOMArHUTHBIX  BOJIH.
[llxana 37€KTPOMAarHUTHBIX
BOJIH. Hcnoap3oBaHue
AJIEKTPOMArHUTHBIX ~ BOJH
JIJISI COTOBOM CBS3H.
DJIeKTpOMarHUuTHas
npupona cBeta. CkKOpOCTh
cBeTa. BoaHOBBIE CBOMCTBa
cBeTa

[TocTpoenue paccyxkaeHuit, 000CHOBBIBAIOIITNX
B3aMMOCBS3b JEKTPHUUECKOTO U MATHUTHOTO
IOJIEN.

DKCTepUMEHTAIbHOE U3YUYCHHE CBONCTB
AJIEKTPOMATHUTHBIX BOJH (B TOM YHUCIIE C
MTOMOIIIBI0O MOOUJILHOTO TelleoHa).

AHanu3 peHTreHOBCKUX CHUMKOB
YeJI0BEYECKOT0 OpraHu3Ma.

AHanu3 TEKCTOB, ONMMCHIBAIOLIUX MPOSBICHUS
AJIEKTPOMAarHUTHOTO U3JIy4YEHUs B IPUPOJIE:
KUBBIE OpPTraHU3Mbl, U3ITy4YeHUsI HEOECHBIX Tell
(CMBICTIOBOE UTEHUE).

Pacnio3naBanue M aHainu3 pazIUYHbBIX
IPUMEHEHUN AJIEKTPOMArHUTHBIX
BOJIH B TEXHUKE.

N3ydenune BOMHOBBIX CBOWMCTB cBeTa. Pemenue
3a/1a4 ¢ UCHOJIb30BaHUEM (HOpMyH IS
CKOPOCTH 3JIEKTPOMarHUTHBIX BOJIH, JJIUHBI
BOJIHBI M YaCTOTHI CBETA

Hroro no paszneny

Pa3nen 4. CBeToBbIE IBJICHUSA
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4.1

3aKOHEBI
pacrpocTpaHeHuUsI
CBETa

JIlydyeBast Mozienb cBera.
Hctounuku ceera.
[IpssmonHetHOE
pacrnpocTpaHEHUE CBETA.
3armenus Connua v JIyHbL.
Otpaxxenue cpera. [lmockoe
3epKajo. 3aKOH OTPaKEHUs
CBETa.

[Ipenomiienne cBera. 3akoH

MIPEJIOMIICHUS CBETA.
[TonmHoe BHYTPEHHEE
OTpaKEHUE CBETA.
Hcnonb30BaHWEe  TOJHOTO

BHYTPEHHETO OTPaXCHUS B
ONTUYECKUX CBETOBOJAX

HaGnronenue onpITOB, TEMOHCTPUPYIOITUX
SIBJICHHE TIPSMOJTMHEHHOTO

pacmpocTpaHeHus cBeTa (BOSHUKHOBEHHUE
TEHU U TIOJIyTCHHU), W UX HHTEPIIPETAIIHS C
WCITIOJIb30BAaHUEM TTOHATHUS CBETOBOTO JIyyYa.
OO0BsicHEHUE U MOJICIIMPOBAHUE COJIHEUHOTO U

JIYHHOT'O 3aTMEHHUM.

HccenenoBanue 3aBUCUMOCTH yTila OTPAXKEHUS
CBETOBOTO JIy4a OT yTJia NaJeHUsl.

N3yuyeHue cBONCTB N300paKeHUSI B TNIOCKOM
3epKaie.

HaGnronenue u o0bsicHeHHE OMBITOB 10
MOJIYYCHHUIO U300PaKEHUI B BOTHYTOM U
BBIMTYKJIOM 3epkainax. Habmoaenue u
00BSICHEHHE OIBITOB MO MPEJIOMJICHUIO CBETA
Ha TPaHUILIC PA3TUYHBIX CPEJl, B TOM UHUCJTIE
OTIBITOB C TIOJTHBIM BHYTPEHHHUM OTPAKCHHUEM.
HccnenoBanue 3aBUCUMOCTH yriia
MIPEJIOMJICHUS OT yTJIa TIAJICHUSI CBETOBOTO
JTy4a Ha TPAHUIIE «BO3TyX—CTEKIION.
Pacmo3naBanue sSBIEHUN OTpaKCHUS U
IIPEJIOMJICHUS CBETA B TTIOBCEAHEBHOM JKU3HHU.
AHanu3 1 00bSICHEHHE SIBJICHUS ONITUYECKOTO
MUpaKa.

Pemenue 3amau ¢ HCOIB30BaHHEM 3aKOHOB
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OTPAXCHUA U IIPCIIOMJICHHA CBECTA
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4.2 | JIuH3Bl U ONITUYECKHUE 6 JIunza. Xon nydeit B nuH3e. | [lonmyueHune n300pakeHU ¢ TOMOIIIBIO
1110)2(010)0) 8 OnTuyeckas cucrema coOuparole u paccenBarouiei JUH3.
doToamnmapara, Mmukpockona | Omnpezaenenne HOKYCHOTO PACCTOSHHS U
u Teneckomna. ['na3 xak ONTUYECKOU CUJIbI COOMPAIOIIEH JTUH3HI.
ONITUYECKAs CUCTEMA. AHanM3 yCTpOWCTBA U IPUHLNIIA TEUCTBUSA
brnuzopykocTs u HEKOTOPBIX ONTUYECKUX MPUOOPOB:
JAIbHO30PKOCTh ¢doToannapara, MUKPOCKOIIa, TEIECKOIIA.
N3yueHnue Mo/ienu 1iia3a Kak ONTHYECKON
CUCTEMbI. AHANIU3 SIBJICHUI OJIM30pYKOCTH U
JATbHO30PKOCTH, IPUHIIUIA IEUCTBUS
OYKOB
4.3 | Pasnmoxxenue 6emoro 3 Pasnoxenue 6enoro ceera B | HaOmoneHnue pa3noxxeHnus 0eiaoro cBeTa
CBETa B CIIEKTP cnektp. OneiTel HprOTOHA. B CIICKTD.
Cnoxenne cieKTpaibHbIX Hab6mtoneHre 1 00BICHEHHE OTBITOB 10
uBeTos. Jlucnepcus ceera MOJIYYEHHIO OEJIOro CBETA MPH CIOKEHUU
CBETa Pa3HbIX LIBETOB.
[IpoBenenue u 0ObICHEHUE OIBITOB IO
BOCITPUATHIO LIBETA NIPEAMETOB MPU UX
HaOJIIOZICHUH Yepe3 1IBETOBbIE (PUITBTPHI
(LIBETHBIE OYKHU)
Htoro no pazaeny 15

Pa3znen 5. KBantoBbie sIBJIEHUSA
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5.1

Ucnyckanue u
NOTJIOIIEHUE CBETA
aTOMOM

Onwitel  Pesepdpopna  u
IJIaHeTapHasi MOJEIb aTOMA.
Monens atoma bopa.
Hcnyckanue u norioieHue

O6cyxnenue nenu onbiToB Pezepdopna mno
MCCJIEIOBAHUIO aTOMOB, BBIJIBUYKEHUE TUIIOTE3
0 BO3MOXHBIX pe3yJibTaTaxX OINbITOB B

3daBUCHUMOCTH OT IIPCAIIOJIAracMoro CTpOCHU:A

ceeta aromMoMm. KBaHTEHL
JInnenyaTteie CIIEKTPBI

aTOMOB, (pOpMYJIMpPOBaHUE BHIBOJIOB U3
pPE3YIABTATOB OIBITOB.

OO0cyxaeHue NpOTUBOPEUHA MJIaHETAPHOU
MOJEIN aTOMa U OCHOBAHUMN JJIS1 TUIIOTE3bI
bopa o crannoHapHBIX OpOUTAX IIEKTPOHOB.
Habito1eHue CromHbIX U JIMHEHYaThIX
CIIEKTPOB U3JIy4YE€HUS Pa3JIUYHBIX BEIICCTB.
OOBbsiCHEHUE JIMHEWYATHIX CIIEKTPOB U3ITyUYECHHUS
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5.2

CtpoeHune aTOMHOTO
anpa

PagnoaktuBHOCTH. Anb(da-,
OeTa- U raMMa-U3TyYEHUs.
CrpoeHune aTOMHOro sapa.

Hyknonnas MO/I€JIb
aToMHOTO sapa. M30TomsL.
PaanoakTuBHbBIC
MpEBPALLICHUS. ITepuon
noJypacmnaja ATOMHBIX
Aanep

OO6cykneHne BO3MOXKHBIX THUIIOTE3 O MOJEIAX
CTpPOCHHUS sAJIpa.

Omnpenenenue coctapa siep Mo 3aJaHHBIM
MAaCCOBBIM U 3apsI0BBIM YUCJIaM U IO
MOJIOKEHUIO B MEPUOIUYECKON cUCTEME
AJIEMEHTOB.

AHanu3 U3MEHEHUS COCTaBa SIpa U €r0
MOJIOKEHUS B TIEPUOANYECKON CUCTEME

MIPU 0-PAJTUOAKTUBHOCTH.

HccnenoBanre TpEKOB 0-4aCTHUIL IO TOTOBBIM
dboTorpadusim.

OO0HapyKeHue U U3MepeHne paIualluOHHOTO
(hoHa ¢ MOMOIIBIO JI03UMETPA, OLICHKA €T
WHTEHCUBHOCTH.

Ananus OMOJIOTUYECKUX
W3MEHEHUM, TMPOUCXOJAIIUX MO
JEUCTBUEM pPaauOaKTUBHBIX
W3JIy4YCHUH.

Hcnonb3oBaHre paguoakTUBHBIX U3TyUYCHUN B
MEJIULIHE
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5.3 | SlnepHble peakuuu 7 Snepnbie peakunu. 3akoHbl | PelieHue 3a1a4 ¢ UCMOIb30BaHUEM 3aKOHOB
COXpaHEHHUS 3apsAJI0BOrO U COXpPAaHEHUSI MAaCCOBBIX U 3apsIIOBBIX YUCEN Ha
MaCCOBOTO YUCEIL. DHEPTHS | ompejielicHHE Pe3yIbTATOB SICPHBIX PEaKIIHIii;
CBA3M aTOMHBIX s71ep. CBA3h | apanys BO3MOKHOCTH HIIM HEBO3MOKHOCTH
Macchl U dHepruu. Peaknuun S7IepHOI PeaKITHi.
CUHTE3a U JCJICHUS SIEP.
a Acp OlieHKa SHEPIrUM CBSI3U AJIep C UCTIOIb30BaHUEM
Ncrounuku 3neprun ConHna . .
R dbopmyIibl DUHIITEIHA.
v 3BE31. AnepHas 06
sHepreTuka. JleiicTBuS CYKJICHUE TIEPCIIEKTUB HCIIOJIb30BaHUS
PATHOAKTHBHBIX Manyderuii | YNPABICMOT0 TEPMOA/IEPHOTO CHHTE3A.
Ha JKHBBIE OPFAHI3MBI OO6cyxeHre MPEeUMYIIEeCTB U SIKOJIOTUYECKUX
npo0JieM, CBSI3aHHBIX C SJIEPHON SHEPIETUKON
Hroro no pazneny 17

IHoBTOpPUTEIBLHO-00001IAKOINIA MOAYJIb
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[ToBTOpEHUE 1 9 Cucremaruszanus u Brinonnenue yueOHbIX 3ajaHUM, TPEOYIOITNX
000011eHNE 000011IeHrEe TTPEIMETHOTO JEMOHCTpAllUA KOMIIETEHTHOCTEH,
coJiep KaHus Kypca COJIEp>KaHMs U OTbITA XapaKTepU3yIOIUX €CTECTBEHHOHAYYHYIO
¢buzuku 3a 7-9 kmaccel JEATEIBHOCTH, rPaMOTHOCT:
MPHOOPETEHHOrO mpu — IIPUMEHEHHUS TTOJyYEHHBIX 3HAaHUU
HU3y4CHUH BCCI'O Kypca JUTSl HAYYHOTO OOBSICHEHUS (PU3NYECKUX
(hu3HKH OCHOBHOTO SIBJICHUM B OKPY’KAIOLLIEN IPUpOJE, B
001ero 00pasoBaHusl. IMOBCEIHEBHOM KU3HU U BBISIBJICHUSI
IonroToBka K OCHOBHOMY (bU3UUECKUX OCHOB psijia COBPEMEHHBIX
roCcyJIapCTBEHHOMY TEXHOJIOTHIA;
SK3AMEHY 1O QushKe JIi | _ MPUMEHEHUSI OCBOCHHBIX
oOyyJarommxcs, .
AKCIIEPUMEHTAJIBHBIX YMEHUN IS
BBIOPABIIINX ATOT .
. uccnenoBanusi GU3NYECKUX SBICHUMN, B
yeOHEIH mpeveT TOM YHCJIE JI POBEPKU THIOTE3
Y BBISIBJICHUS 3aKOHOMEpPHOCTEN. Perenne
pacy€THBIX 3a]1a4, B TOM YHCIIE
MPEANOJIaraloIiuX UCIOJIb30BaHUE PUZMUECKUX
MOJIEJIEN 1 OCHOBAHHBIX HA COJIEPKAHUU
Pa3IMYHBIX Pa3AesioB Kypca QU3HKH.
BrinosiHeHue u 3amuTa rpynmnoBbIX WU
WHMBUAYAJIbHBIX TPOCKTOB, CBSI3aHHBIX C
coliepKaHueM Kypca pU3HKU
Wroro no pazneny 9
OBUIEE KOJIMYECTBO 102
YACOB I1O ITPOT'PAMME
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