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INOACHUTEJIBHASA 3ATIMCKA

[Iporpamma mo ¢u3nKe Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsI COCTABJICHAa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHUU K pe3yiabTaTaM OCBOEHHS Ha 0a30BOM YPOBHE OCHOBHOH 00Opa3oBaTeNbHOU
nporpammel, mipeacraBieHHbIx B I'OC OO0, a takxe ¢ yu€érom (denepanpbHO paboueit mporpammbl
BocnuTanus 1 Konnenuuu npenogaBanust yaeoHoro npeamera «Pusnkay.

Copepxanuve nporpamMmbel 1o (U3MKe HamNpaBieHO Ha (OPMHUPOBAHHME €CTECTBEHHO-HAy4YHOMN
IPaMOTHOCTH 00YYaIOLINXCSl M OPTraHU3aLUI0 U3ydeHHs (PU3UKH Ha IeATEIIbHOCTHOW OCHOBE. B mporpamme
Mo (pu3MKe YYHUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOro mpeamera B peanusanuu TpedoBanuit ®I'OC OO0
IUTAHUPYEMBIM JINYHOCTHBIM M METaIlPEIMETHBIM pe3yibTaTaM 00Y4YeHHUs, a TAK:KE MEXKIPEIMETHbBIE CBSA3H
€CTECTBEHHO-HAYYHBIX YU€OHBIX MTPEIMETOB HA YPOBHE OCHOBHOT'O O0ILEro 00pa30oBaHMUS.

[IporpamMmMa mo ¢u3uke ycTaHaBIMBAeT paclpenesicHHue yueOHOro marepuana Mo rogaMm oOydeHus
(mo kjaccam), mpeajgaraeT IPUMEPHYIO IOCJIEI0BAaTEIbHOCTh M3YUEHUS TEM, OCHOBAaHHYIO Ha JIOTHKE
pa3BUTHA MIPEIMETHOTO COICPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEHM 00y4aroImuxcsl.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ IENbI0 OKAa3aHUA METOAMYECKOH IOMOIIM YYHUTEIIO B
co3/1aHuu pabouelt mporpaMMsl MO0 Y4eOHOMY ITPEIMETY.

@usnka SBISETCSA CHUCTEMOOOPA3yIOUIMM ISl  €CTECTBEHHO-HAYYHBIX Yy4YeOHBIX IPEIMETOB,
MOCKOJIbKY (PH3MYECKHe 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUN, U3y4aeMbIX XUMHEH, OHOIoruei,
acTpoHOMHEH © (u3MUecKoil reorpadueil, BHOCHT BKJIQJ B €CTECTBCHHO-HAYYHYIO KapTHHY MHpA,
MpPeIOCTaBIIsAeT HamOoJee siCHble 00paslibl MPUMEHEHHsS HAay4dHOTO METOJla MO3HAHUs, TO €CTh crocoda
[IOJIy4YEHUs JOCTOBEPHBIX 3HAaHUN O MUPE.

Opna U3 TIaBHBIX 337124 (GU3MYECKOT0 00pa3oBaHMs B CTPYKType o0iiero oopa3oBaHUSI COCTOUT B
(bOopMHpPOBAHNY €CTECTBEHHO-HAYYHON TPAMOTHOCTH M HHTEpEca K HayKe Y 00yJaroIuXcsl.

N3yuenue pusmku Ha 6a30BOM ypOBHE MPEAINOIAraeT OBIaJACHHUE CIEIYIOUMMHI KOMIIETEHTHOCTSAMU,
XapaKTEepU3YIOIIMMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

» Hay4dHO OOBSICHSTB SIBJICHUS,

» OLEHHUBATh ¥ IOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHUS;

» HMHTEPIPETUPOBATH TAaHHBIC U UCIIOJIb30BaTh HAYYHBIC JIOKA3aTEIIbCTBA IS MTOJyYCHHS BHIBOJIOB.

Ienn m3ydenusi U3k Ha ypoOBHE OCHOBHOTO 00mIero oOpa3oBaHus omnpeneicHsl B Konmenmun
npernofaBaHus ydeOHoro mpenMera «@usuka» B 00pa3oBaTeNbHBIX OpraHuzanusx Poccuiickoit
@Denepanyy, peaqu3ylOLUIMX OCHOBHbBIE O00II€00pa3oBaTelbHbIE MPOrPaMMbl, YTBEPKAEHHON peLICHHEM
Komnerun Munucrepcta npocseuienus Poccuiickoit @enepaunu (mporokon ot 3 aexalpst 2019 r. Ne
[1K-48BH).

Hean n3yvyenus pu3nku:

» TpUOOpETeHHEe WHTEepeca M CTPEMIICHHS O0YJaIONMXCsl K HAy9HOMY U3yUEHHIO TIPUPOJIBI, Pa3BUTHE HX
MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI];
pa3BUTHE TMpPEACTAaBICHUN O HAyYHOM METO/€ MO3HAaHHA M (OPMHUPOBAHHME MCCIIEA0BATENHCKOTO
OTHOILIEHHUS K OKPYXAIOLIUM SIBJIICHUSIM;
(hopMHpOBaHME HAyYHOTO MHPOBO33PEHHUS KaK pe3ysibTaTa M3yuyEHUs OCHOB CTPOEHUS MaTepuu M
(byHIaMEHTaJIbHBIX 3aKOHOB (PH3UKHU;
(hopMHpOBaHHE NMPEACTABIECHUIN O pOJIU PU3UKU JUIsl Pa3BUTHS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U
TEXHOJIOTHII;
pa3BUTHE TMPEACTABIECHUNM O BO3MOXHBIX cdepax Oyayuieil npodeccuoHaIbHON eATENbHOCTH,
CBsI3aHHOM C (PU3MKOM, MOATOTOBKA K JJaJIbHEHIIeMYy O0yYEHHIO B TOM HalpaBJICHUH.
JlocTukeHne STUX Lieneil mporpamMmbl Mo (PHU3MKE HAa YpOBHE OCHOBHOTO 00IEro oOpa3oBaHUS
o0ecreynBaeTcs peleHueM CIeIyoIuX 3a4ay:
» TpUOOpeTeHHe 3HAaHWM O JUCKPETHOM CTPOSHHH BENIECTBA, O MEXaHUYECKHX, TEIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
» TpUOOpEeTeHHEe YMEHWH ONHCHIBaTh W OOBSICHATH (PU3HUYECKHE SIBICHUS C HCIIOJb30BaHHEM
IIOJIyYE€HHBIX 3HaHUN;
» OCBOCHHE METOJIOB PEIICHUS MPOCTEHIINX PACUETHBIX 33a/]a4 C HCITOJb30BaHHEM (DPU3NIECKUX MOJIEIEH,
>
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TBOPYECKUX U NPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;
pa3BUTHE yMEHUN HAOMIOJaTh MPUPOAHbBIE SIBICHUS W BBINOJHATH OMbITHI, JIAOOpATOpHBIE PabOTHI U
HKCHEPUMEHTAIbHbIE UCCIIEOBAHUS C UCTIOIb30BAHUEM H3MEPHUTEIBHBIX IPUOOPOB;



» ocBoeHue npuémoB paboThl ¢ HH(pOpMaIMeld (U3MUECKOro COAEp)KaHUs, BKIOYas WH(GOPMAIHIO O
COBPEMEHHBIX JTIOCTHKECHUAX (DU3MKH, aHATIN3 U KPUTHUECKOE OLIEHUBaHUE HH(POPMALINY;

» 3HAKOMCTBO CO cdepamMu TPOPECCHOHATBHONW JIEATEIBHOCTH, CBS3aHHBIMA C (U3HKOU, U
COBPEMEHHBIMU TEXHOJIOTHSAMHU, OCHOBAHHBIMHU Ha JOCTIKEHHUSX (PH3NUECKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIii YpOBEHb) Ha YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUsS OTBOIAUTCS
238 gacoB: B 7 kitacce — 68 dacoB (2 4aca B HefIeN0), B 8 kiacce — 68 "acoB (2 waca B Hezlen0), B 9 kinacce
— 102 4aca (3 yaca B HeJIeINIO).

[Ipemiaraemerii B mporpamMme 1O (HU3UKE IEPEeYeHb JIADOPATOPHBIX PAOOT M OIMBITOB HOCUT
PEKOMEH/IATENIBHBIA XapaKTep, YYUTENb JENacT BBIOOP MPOBEIEHUS JT1a00OPaTOPHBIX PadOT U OMBITOB C
yu4€TOM HMHIUBUAYAJIBHBIX OCOOCHHOCTEH OOY4YalOUIMXCS, CHHCKa OKCHEPUMEHTAIbHBIX 33/1aHUM,
npeJylaraeéMbIX B paMKaxX OCHOBHOT'O TOCY/IapCTBEHHOTO SK3aMeHa 1o (pu3uKe.



COJAEPKAHUE OBYYEHUA
7 KJIACC

Pa3neua 1. ®usuka u e€ posib B NO3HAHMHN OKPY/KAKOIIEro MUpa.

®duznka — Hayka o npupoje. SABiaeHus npupopl. Gu3znyeckue SBICHUSA: MEXAaHUUECKHUE, TEIIOBLIE,
3IEKTPUYECKUE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbl. M3mepenne ¢pusznueckux BenuunH. Gusnueckue npudopsl. IlorpenrHocts
n3MepeHuil. MexxyHapoaHas CuCTeMa €AMHULL.

Kak ¢usuka u apyrue ecrecTBeHHble HAayKH H3Yy4arOT Npupoay. EcTecTBeHHO-Hay4dHBIH METOA
MO3HAHUS: HAOIIOJICHNE, TIOCTAaHOBKA HAYYHOTO BOIPOCA, BBIIBIKEHUE THIOTE3, JKCICPUMEHT IIO
MIPOBEPKE THIIOTE3, O0BsICHEHHE Ha0M01aeMoro siBieHus. Onucanue GU3NYECKUX SIBICHUN C MIOMOILBIO
MOJETIEN.

Jemoncmpayuu.

1. MexaHuueckue, TEINIOBbIC, IJIEKTPUUECKHE, MATHUTHBIEC, CBETOBBIC SIBJICHUS.

2. ®usmueckue NpuUOOPHl U MpoIEaypa MPSAMBIX H3MEPEHUN aHAJIOTOBEIM U  IU(POBBIM

puOOpPOM.

Jlabopamopuvie pabomul u onvimol.

Omnpenenenre UEHBI JeNIeHUs MIKAIbl K3MEPUTEIHHOTO Mprbopa.

N3mepenue paccTossHUMN.

N3mepenne o0bEMa )KUAKOCTH M TBEPIOTO Tea.

Ormpezenenne pa3MepoB MajbIX TeJ.

N3mepenne temneparypsl py NOMOILHU KUAKOCTHOTO TEPMOMETPA U IaTUYMKA TEMIIEPATYPBI.
[IpoBenenue uccneqoBaHus MO MPOBEPKE TMIIOTE3bI: NAJbHOCTh MOJETA MIAPHUKA, MYHIEHHOTO
TOPU30HTAIILHO, TEM O0JIbIE, YeM OOJIbIIIEe BHICOTA MTyCKa.

Pa3znen 2. [lepBoHayaibHbIe CBEJeHUS 0 CTPOCHHUHU BelleCTBA.

CrpoeHue BemiecTBa: aTOMbl U MOJEKYJBI, UX pa3Mmepbl. OMbITHI, JTOKA3bIBAIOIINE JHUCKPETHOE
CTPOEHHUE BEILECTBA.

JIBrokenue yacTuil BemecTBa. CBsi3b CKOPOCTU JIBIJKEHMS YacTUIl ¢ Temreparypoid. bpoyHoBckoe
nsuxenue, 1uddys3us. BzaumonelicTBrue 4acTull BEIIeCTBa: MPUTSHKEHUE U OTTAIKUBaHHE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHHUE Ta30B, KUAKOCTEH U TBEPABIX (KPUCTATUTMUYECKUX )
Ten. B3auMoOCBSi3b MEXIy CBONCTBAMU BEIIECTB B PAa3HbIX arperatHbIX COCTOSHUAX M MX
ATOMHO-MOJICKYJIIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. Habmtonenue OpoOyHOBCKOTO JIBUYKEHUSI.

2. HaGmonenue nuddysuu.

3. HaOmronenuwe sBIEHUN, OOBIACHSIONIUXCS TMPUTSIKEHUEM WM OTTAIKUBAHUEM YaCTHUII

BEILIECTBA.

Jlabopamopuvie pabomsl u onvimol.

1. Oruenka quameTpa aToMa METOJOM PsI0B (C UCTIONIb30BaHueM (poTorpaduii).

2. OnpIThl 1O HAOJIOIEHUIO TETNIOBOTO PACIIUPEHUS Ta30B.

3. OnsITHl IO OOHAPYKEHUIO TEUCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSHKEHUS.

Pa3nen 3. /IBu:xeHne u B3aumMojieiicTBue TeJl.

Mexannyeckoe nBrKeHHe. PaBHOMepHOe W HepaBHOMepHoe nBkeHue. Ckopoctb. Cpemnss
CKOPOCTb IPY HEPABHOMEPHOM JIBUKEHUU. PacuéT myTu u BpeMeHH JIBUKEHHUSL.

SBnenne wHepuuu. 3aKOH MHEpUMHM. B3amMojelcTBue Ten KaKk MPUYMHA WU3MEHEHHS CKOPOCTH
NBWKEHUS Ten. Macca kak Mepa uHepTHocTH Tena. [lnotHocTs BemiecTBa. CBsi3b IUIOTHOCTU C
KOJIMYECTBOM MOJIEKYJ B eAMHUIE 00BEMA BEIECTBA.

Cuila Kak xapakTepuCTHKa B3auMoeiicTBusa ten. Cuna ynpyroctu u 3akoH ['yka. MI3mepenue cuibl
C TIOMOINBIO TUHAMOMETpA. SIBJIEHHE TATOTEHUS W cuia TsokecTH. Cuila TSDKECTH Ha APYTuX TUTAaHETax.
Bec Tena. HeBecomocts. CnokeHne cui, HalpaBiI€HHBIX MO OJHOM mpsMoil. PaBHOAeiCTByomas CHIL
Cuna tpenus. TpeHre CKOMBXEHUS U TPEHHUE TIOKOos. TpeHue B MPUPOJIE U TEXHHKE.

Jemoncmpayuu.

1. HaOGmroneHne MeXaHUYeCKOTO JIBIKCHHUS Tea.

oubkwneE
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N3mepeHne CKOpOCTH MPSAMOJIUHEWNHOTO JBUKECHUS.
HaGmroienue sSBICHUS] HHEPIIHH.

Hab6mronenne nsMeHeHus: CKOPOCTH TTPH B3aMMOICHCTBHH TEJI.
CpaBHeHHE Macc 10 B3aUMOJICUCTBUIO TET.

CrnosxeHue CuI, HallpaBJICHHBIX MO OJTHOM MPSIMOM.

JIaﬁopamoprle padomut u onvimol.

1.

w

OmnpeneneHue CKOPOCTH PABHOMEPHOI'O JIBWXKEHMs (IIapUKa B JKUAKOCTH, MOJEIHU
3JEKTPUUYECKOTO aBTOMOOMIIS U TaK J1ajiee).

Omnpenenenue cpeiHel CKOPOCTHU CKOJIbKEHHsI OpycKa WM HIapuKa 110 HAKIOHHOM IIJIOCKOCTH.
Omnpenenenue IOTHOCTU TBEPAOIO TeNA.

OmnbITH, JAEMOHCTPHUPYIOLIME 3aBUCHUMOCTb pacTshkeHus (AedopManuu) MpyKHHBI OT
IIPUIIOKEHHOM CHIIBI.

OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTD CHJIbI TPEHMSI CKOJIBKEHHS OT BECa Teja U XapakTepa
COIIPUKACAIOLINXCS [TOBEPXHOCTEH.

Pasnen 4. /laBiieHue TBEPABIX TeJl, AKUAKOCTEH U Ta30B.

Hasnenue. CrocoObl yMEHbIIEHUS M YyBeIMYeHUs JAaBiieHus. JlaBineHue rasa. 3aBUCHMOCTD
JaBJICHUS Ta3a oT o0BEMa, TemmepaTyphl. llepemaua naBineHUS TBEPABIMU TENaMH, XHUIKOCTIMU H
razamu. 3akoH llackans. [IHeBMaTnyeckue MamuHbBL. 3aBUCUMOCTH JABJICHHS KUIKOCTH OT TIyOWHBI.
I'mapocraruaeckuii mapanokc. CooOmaroniuecs cocyasl. [ uapaBinyeckne MeXaHU3MBl.

Atmocdepa 3emin u arMocdepHoe naBieHue. [[pUuuuHbl CyIiecTBOBaHUS BO3YIIHON 000JI0YKU
3emmu. Omeir  Toppuuerumn. U3mepenue artmochepHOro maBieHHS. 3aBUCHMOCTh aTMochepHOro
JIABJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl A uaMepeHust atMochepHOro JAaBleHUsI.

JleficTBHE XKUJIKOCTU M Ta3a Ha MOTPYKEHHOE B HUX Teso. BeliTamkuBaromas (apXxumenoBa) cuia.
3akoH Apxumena. [InaBanue ten. BozayxomnnaBanue.

Jemoncmpayuu.

1. 3aBUCHMOCTH JaBJIEHUS I'a3a OT TEMIIEPATYPBHI.

2. llepenaua naBieHUs KUAKOCTBIO U Ia3oM.

3. Coobmaronyecs cocy/sl.

4. I'mapaBiudecKuil nmpecc.

5. IlposiBieHue aeicTBUsS aTMOCPEPHOTO J1aBICHUS.

6. 3aBUCHUMOCTbH BBITAJKUBAIOMIEH CHUJIBI OT O0bEMaA MOTPY)KEHHOW YacTH Telda M IUIOTHOCTU
AKHUJKOCTH.

7. PaBEHCTBO BBITAJKHUBAIOIIEH CHIIBI BECY BHITECHEHHOM JKUJKOCTH.

8. VYcnoBue muaBaHMs TeN: IUIABAHWE WIIM TOTPYKEHHE TEJI B 3aBUCUMOCTH OT COOTHOILIECHHS
IJIOTHOCTEN TeJIa U )KUJIKOCTH.

Jlabopamopuvie pabomol u onsimol.

1. HccnenoBaHue 3aBUCHMMOCTH Beca Tella B BOJI€ OT 00b&Ma MOrpYyKEHHOW B JKUAKOCTh YacCTH
Tena.

2. OrmpeneneHue BHITAIKUBAIOLIECH CUITBL, AEMCTBYIOLIEH HA TENO, MOTPYKEHHOE B KUIKOCTD.

3. IlpoBepka HE3aBUCMMOCTH BBITAIKUBAIOLIEH CHIIBI, JAEUCTBYIOLIEH Ha TEJIO B JKUJIKOCTH, OT
MAacchl Tela.

4. OmnbIThl, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTh BBITAJIKMBAIOLIEH CHJIBI, AEWCTBYIOUIEH Ha TENIO B
KHUJKOCTHU, OT 00BbEMA MOTPYKEHHOM B KUIAKOCTh YaCTH TeJA U OT IJIOTHOCTHU KHUJIKOCTH.

5. KoHcrpympoBaHue apeoMerpa WIM KOHCTPYMPOBAHME JIOAKM U ONpEAelieHue €€

rpy30N0AbEMHOCTH.

Pa3nea 5. PaGoTa m MOIIHOCTD. JHEprus.

Mexanunyeckas padora. MOIIHOCTS.

[IpocTble MeXxaHU3MBI: pblyar, OJOK, HAaKJIOHHAs IUIOCKOCTh. IIpaBmio paBHOBecHs pblyara.
[Ipumenenue mpaBuiia paBHOBecHsl pblyara K OOKy. «3osoToe mpaBuio» MexaHuku. KIIJ[ mpoctbix
MexaHu3MOB. [IpocTbie MeXaHNU3MBI B OBITY M TEXHHUKE.

Mexannueckasi sHeprus. Kunerndeckas u noteHuuanpHas sHeprus. [IpeBpaiienue ogHOro BUaa
MEXaHUUYECKOHN 3HEPTUHU B APYroil. 3aKOH COXPAaHEHUS JHEPTMH B MEXAHHKE.

Hemoncmpayuu.

1.

IIpumepsl IPOCTHIX MEXAaHU3MOB.



Jlabopamopuvie padbomul u onvimol.

1. Omnpenenenue paGOThI CHIIBI TPEHUS MPU PAaBHOMEPHOM JABIDKEHHH Tella MO TOPU3OHTAIBHOM
MTOBEPXHOCTH.

2. HccnenoBaHue yClIOBUM paBHOBECHS pblyara.

3. HNsmepenue KIIJ] HaKTOHHOM TJIOCKOCTH.

4. N3yuyeHue 3aKOHA COXPAHEHUS MEXaHUYECKOM SHEPIUH.
8 KJIACC

Paznen 6. TerioBble siBJIeHHS.

OCHOBHBIE TOJOKEHUSI MOJEKYJSIPHO--KMHETHUECKOW TEOpUM CTPOEHMs BemlectBa. Macca u
pa3Mepsl  aTOMOB U MOJIEKYI. OnpIThl,  NOATBEP)KIAIOIIME  OCHOBHBIE  IIOJIOKEHUS
MOJIEKYJIIPHO-KUHETHYECKOU TEOPHH.

Mopnenu TBEPIOTO, >KHIKOTO M Tra3000pa3HOr0 COCTOSIHWM BemiecTBa. Kpucrammudeckue u
amopdubie Tena. OObsSICHEHUE CBOMCTB Tra3oB, JKUIKOCTEH U TBEPABIX TEl HAa OCHOBE MOJIOKEHUN
MOJIEKYJISIPHO--KMHETUYECKOM Teopuu. CMaunuBaHue U KallWJUIApHBIE sIBJIEHUsS. TemnoBoe pacliMpeHue U
cKaTue.

Temnepatypa. CBs3b TeMIIEpaTypbl CO CKOPOCTBbIO TEIUIOBOTO JBMKEHMSI 4YacTHll. BHYyTpeHHss
sHeprusi. CrocoObl M3MEHEHHsSI BHYTPEHHEH SHEepruu: TerJionepenaya U COoBeplIeHHe paboTbl. Buiel
TEILIONEPEIayu: TEIIONPOBOAHOCTD, KOHBEKIUS, U3JIyYCHHUE.

KonnuecTBo TemnoTel. Y ienbHas TEIOEMKOCTh BelleCTBa. TermiooOMeH U TEIIOBOE paBHOBECHE.
VYpaBuenue temioBoro OamaHca. IlmaBnenne m oTBepAeBaHHE KPUCTAUIMYECKUX BELIECTB. Y IeNIbHAsS
teriota miuaBieHus. [lapooOpasoBanme u konxaeHcanusi. VMcmapenuwe. Kumenue. YienbHas Teruora
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KHIICHUS OT aTMOC(HEPHOTO JaBICHHS.

BnaxxnocTs Bo3ayXa.

OHeprus TomIuBa. Y iejbHasi TEMJI0Ta CrOPAHHUSL.

[Tpunnuns! pabdotsel TernoBbix Asurareneit KIIJ[ temmoBoro asurarens. TermioBble OBUTATENH U
3alIUTa OKPYKaIOLIEH Cpeibl.

3aKOH COXpaHEHUs U IPEBPAILECHUS SHEPTUU B TEIUIOBBIX IIPOLIECCAX.

emoncmpavyuu.

Habmoienne 6poyHOBCKOTO IBUYKEHUSI.
Ha6mronenue quddysun.
Habuntoienue siBjaeHnit cMauMBaHMsI U KaMWJUISIPHBIX SIBJICHUH.
HaGnroneHue TerioBoro pacumpeHus Tel.
W3meHeHue naBieHus ra3a Npu M3MEHEHUU 00bEMa U HarpeBaHUM WM OXJIAXKICHHUH.
[IpaBuna n3amMepeHus TeMIepaTypsl.
Bunael Terionepenayn.
Oxnax7eHre Ipu COBEPLUIEHUN PaOOTHI.
HarpeBanue npu coBepiiieHHH padOThl BHEUTHUMH CHUJIAMH.
. CpaBHEHME TEIIIOEMKOCTEN pa3IMYHbIX BEILIECTB.
. Habmoenne kuneHus.
. HaGmroieHne nocTossHCTBa TeMIepaTyphl MPH MJIABJICHUH.
13. Moaenu TeIIOBBIX ABUTAaTEICH.
Jlabopamopuvie pabomsl u onsimol.
OnbITH IO OOHAPYXKEHUIO JEHCTBUS CHIT MOJIEKYIISIPHOTO IPUTSHKEHUSI.
OnpITHI 1O BRIPAIIMBAHUIO KPUCTAIIOB IOBAPEHHOW COJIM WIIM caxapa.
OnbIThI 10 HAOTIOEHUIO TETJIOBOTO PACIIMPEHHSI Ta30B, )KUKOCTEH U TBEPABIX TEl.
Onpenenenue 1aBiIeHNs BO3AyXa B OaJUIOHE IINPHIIA.
OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTH JIaBJICHHS BO3AyXa OT €ro o0béMa M HarpeBaHHs
WJTU OXJIAXKICHHUS.
[IpoBepka THMOTE3B  JTUHEWHOW  3aBUCUMOCTH  JIJIMHBI  CTOJOWKAa  KUIKOCTH B
TEPMOMETPUUYECKON TPyOKe OT TEMIIEPATYPHI.
7. HaOmronenue M3MeHEHUs BHYTPEHHEH SHEpruu Teja B pe3yibTaTe Terionepenayd u padboThl
BHEIIHUX CHIIL.
8. HccnenoBaHue siBJIEHUS TEIJI000MEHA MTPU CMEUIMBAHUH XOJIOJHOMN U ropsueil BOBI.
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9. OmnpeneneHue KOJUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJAOH MpH TEII0OOMEHEe C HarpeThiM
METAIIINYECKUM LIUJIUHAPOM.

10. Onpenenenue yaenbHOM TEMIOEMKOCTH BEIIECTBA.

11. HccnenoBanue mpouecca UCIIapeHus..

12. Onpenenenre OTHOCUTENIBHOM BIAKHOCTH BO3AYXa.

13. Onpenenenue yieabHON TEIUIOTHI IUIaBJICHUS JIbJA.

Pa3znen 7. JjekTpryeckre U MATHUTHbIE SIBJICHUS.

OnexTpuszauus Tei. J[Ba poja 3IEKTPUUECKUX 3apsa10B. B3aumoaeicTBue 3apsyKeHHBIX TeJl. 3aKOH
Kynona (3aBUCMMOCTb CHUJIBI B3aUMOJICHCTBUSA 3apsDKEHHBIX T€I OT BEJIMYMHBI 3apsA70B U PAaCCTOSHUS
MEXy TeJIaMu).

Onexkrtpudeckoe 1mose. Hanpsk€HHOCTH anekTpuueckoro mois. IIpuHmuMn cynepno3unuu
ANEKTPUYECKUX I0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsioB. DJIEMEHTapHBbIA siekTpudeckuid 3apsan. CrpoeHue aTtoma.
IIpoBOAHMKY M TUANEKTPUKU. 3aKOH COXPAHEHUSI AIIEKTPUUECKOTO 3apsia.

ONeKTpUYecKUuil TOK. YCIIOBUS CYILECTBOBAHUS 3JIEKTPUYECKOIO TOKA. VMICTOYHMKH MOCTOSIHHOTO
ToKa. JleHCTBUS AJIEKTPUYECKOr0 TOKa (TEIIOBOE, XMMMUYECKOE, MAarHUTHOE). DJIEKTPUYECKUI TOK B
AKHUJIKOCTSIX U ra3ax.

Onexrpuueckas nenb. Cwia Toka. DiekTpuueckoe HarpspkeHue. ConpoTHBIEHHE IPOBOJHHUKA.
VYnaenpHOe conpoTHuBiIeHME BemiectBa. 3akoH Owma ans  ywyactka wnenu. IlocienoBaTenbHoe U
napajuleJIbHOE COEIMHEHNE TIPOBOIHUKOB.

Pabota W MOIIHOCTH 3JeKTpUdeckoro Toka. 3akoH Jxoyns—JleHua. DnekTpuueckue Lenu u
NOTPEeOUTENH ICKTPUIECKOM SHeprun B ObITY. KOpoTKO€E 3aMbIkaHMe.

[TocrosiHHbIe MarHUTHI. B3anMonelcTBHE MOCTOSHHBIX MarHuToB. MaruuTHoe nosie. MarHuTHoe
nosie 3eMJId M €ro 3HaueHue I *Ku3HU Ha 3emse. OnbiT Dpcrega. MarHuTHoe 1oJie 3JEKTPUUYECKOTO
Toka. [IpMeHeHe 371eKTPOMarHuTOB B TeXHUKe. JlefiCTBUE MArHUTHOTO IOJI HA MPOBOJHHUK C TOKOM.
DNeKTpOABUTaTEIb OCTOSIHHOIO TOKa. VcIioyib30BaHKe 3JIEKTPOIBUraTeNIel B TEXHUYECKUX YCTPOMCTBAax
Y Ha TPaHCIOPTE.

Omnpitel @apanes. SBneHue 3reKTpoMarHuTHON MHAyKIWU. [IpaBmiio Jlenua. DnexkTporeneparop.
CriocoObl MOJIy4eHHsI UIEKTPUUECKOW HHEPruu. DJEKTPOCTAHLUHM HA BO300HOBISIEMBIX HCTOYHHUKAX
SHEPIUu.

Jemoncmpayuu.

OnexTpusanus Tel.
JIBa posia AJIeKTpUYECKUX 3apsAI0B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpoUCTBO U IEHCTBUE DIEKTPOCKOIIA.
DnexTpocTaTHuecKas HHAYKIIHS.
3aKOH COXpaHEHMS IEKTPUUECKUX 3apsIIOB.
[IpoBOAHMKY M TUAIEKTPUKH.
MonenpoBaHue CUIIOBBIX JIMHUH 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKH TOCTOSTHHOTO TOKA.
JIenCTBUA 2IEKTPUYECKOTO TOKA.
. DIEKTPUUYECKUIN TOK B JKUIKOCTH.
. "'a30BbIi pa3psa.
. I3Mepenue cuibl TOKa aMIIepMETPOM.
. I3Mepenue 31eKTpUuYecKoro HarpsiKeHHs! BOJIbTMETPOM.
. PeoctaTt u Mmara3uH conpoTHUBIEHUN.
. B3aumopelicTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHyie HEBO3MOKHOCTH pa3/I€IeHHs ITOJIFOCOB MarHUTA.
. MonenupoBaHre MarHUTHBIX 1OJIEN TOCTOSTHHBIX MarHUTOB.
. OnbIT OpcTena.
. MaruuTHoOe 1osie Toka. DJIEKTPOMAarHmr.
. JlelicTBME MarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.
. DNeKTpoABUTaTENb IIOCTOSTHHOTO TOKA.
. UccnenoBanue siBIE€HUS 3J1EKTPOMAarHUTHON UHAYKLIHU.
. OnbiTel Dapajes.
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24. 3aBUCUMOCTb HAIIPABJICHUS UHAYKLHOHHOIO TOKA OT YCJIOBHUM €0 BO3HUKHOBEHUS.

25. DIIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuusie pabomot u onvimel.

OnbITH O HAOTIOACHUIO SJEKTPU3ALUH TEJI MHAYKIHEH U IPH CONMPUKOCHOBEHUH.

HccnenoBanue neicTBUS AIEKTPUUECKOTO TOJIS HA TPOBOJIHUKY U TUAJIEKTPUKH.

COopka 1 mpoBepKa padOThI IEKTPHUECKOH IS MTOCTOSHHOTO TOKA.

W3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HaPsKCHUS.

HccnenoBanue 3aBUCUMOCTH CWJIBI TOKa, MAYLIETO 4YE€pPe3 PE3UCTOP, OT CONPOTUBIICHUS

pe3ucTopa 1 HalpsHKEHUs Ha pEe3UCTOpeE.

7. OnbIThl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh 3JIEKTPUUYECKOTO CONPOTHUBIIEHUS IPOBOJHUKA OT
€ro JUIMHBI, IUIOLAAU MOIEPEYHOr0 CEYEHUs U MaTepuara.

8. IIpoBepka mnpaBwiia CIIOKEHUs HANPSOKEHUN IPU IOCIEJOBATEIBHOM COCIUHEHUU JABYX
PE3UCTOPOB.

9. IIpoBepka npasuiia Ui CUIIBI TOKA IIPU MapAJUICIIBHOM COEAMHEHUU PE3UCTOPOB.

10. Omnpenienenrie pabOTHI AIEKTPUUECKOTO TOKA, UIYILIETO Yepe3 Pe3UCTop.

11. OnpeneneHrie MOIHOCTH 3JEKTPUUECKOT0 TOKA, BBIIEIIEMON Ha PE3UCTOPE.

12. MccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UAYILETO YEPE3 JaMIIOUKY, OT HAIlPSKEHUS HA HEM.

13. Onpenenenue KIIJ] narpesarens.

14. MccnenoBaHne MarHuTHOTO B3aMMOJICUCTBUS TOCTOSSHHBIX MarHUTOB.

15. V3y4yeHre MarHUTHOTO TIOJISl TOCTOSIHHBIX MAarHUTOB NP UX O0BbEIMHEHUU U Pa3/ICIICHUU.

16. MccnenoBanne EeUCTBUA dJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.

17. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI B3aUMOJEHCTBUS KAaTyIIKU C TOKOM U MarHurta
OT CHJIBI TOKA M HAIIPABJICHUs TOKA B KaTYIIKE.

18. M3ydeHue neicTBUSI MarHUTHOTO MOJIsl HA IPOBOJHUK C TOKOM.

19. KoncTpynpoBaHue u u3ydeHue paboThl AIEKTPOABUTATEINS.

20. U3mepenne KIIJI anexTpoaBUIraTeIbHOM YCTAHOBKHU.

21. OnBITHl IO UCCIEAOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOM MHIYKLIHH: UCCIEAOBAaHUE U3MEHEHUM
3HA4YEHMs U HANPABIICHUs HHIYKIIMOHHOIO TOKA.
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Paspnen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe aBmkeHue. MarepuanbHass Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOro JBHKEHUSA. PaBHOMEpHOE MPSAMOJIMHEITHOE NBHKeHUE. HepaBHOMEpHOE NPSIMOTMHENHOE
nBukeHne. CpenHsisi U MTHOBEHHAsl CKOPOCTh TeJla IIPU HEPABHOMEPHOM JIBH)KEHHUH.

VYckopenue. PaBHoyckopeHHOe TpsiMoiiMHEWHOe JBwKeHue. CBoOomHoe maaeHue. ONBITH
lanunes.

PaBHOMepHOE nBHXKEHHME MO OKpYXHOCTH. Ilepron m uyactora obpameHus. JIuHelHas U yriosas
CKOpOCTH. LleHTpOoCTpEMUTEIIBHOE YCKOPEHUE.

IlepBeii 3axkoH HerotoHa. Bropoit 3akoH Hserorona. Tpermit 3akoH Herorona. IlpuHnmmn
CYIEPIIO3HULINH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuja TPEHHUS CKOJBXKEHUsS, CHJIa TPEHHUS TOKOS,
JIpYTUe BUIbI TPEHUS.

Cuna TSXKECTH U 3aKOH BCEMHPHOTO TSTOTEHMS. YCKOpeHHe CBOOOIHOro mnajaeHus. [[BuxeHue
ma"eT Bokpyr Comnnua. [lepBas kocmuueckast ckopocTb. HeBecoMOCTh M eperpysKHu.

PaBHOBecue matepuanbHON TOUKH. AOCONIOTHO TBEpPAOE Teno. PaBHOBecwe TBEPAOTO Tena ¢
3aKpEIUIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsokecTu.

Nmnynsc Tena. MI3menenne ummyibca. IMmynbe ciitbl. 3aKOH COXpaHEHUsS UMITyJbca. PeakTuBHOE
JBU)KEHUE.

Mexannueckas paboTta U MOIIHOCTh. PaboTa CHIl TSXKECTH, ypyroctH, TpeHus. CBsi3b SHEPTUHU U
paGotsl. [loTeHIManbHasE SHEPTHs Tefa, MOAHATOrO HaJl MOBEPXHOCTHIO 3eMin. [loTeHanbHast sHeprus
ckaroil npyxunbl. Kunernueckas sHeprusi. Teopema 0 KHHETHYECKOM SHEpPruu. 3aKOH COXPaHEHMUS
MEXaHUYECKON YHEPTUU.

Hemoncmpayuu.
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HaG.HIO,Z[GHI/Ie MCEXAaHHNYECCKOI'0O ABUXXCHUS TCJIa OTHOCUTCIBbHO paSHLIX TSI OTC‘-IéTa.

CpaBHeHME TTyTe U TPACKTOPHI ABUKEHUSI OJJHOTO U TOTO K€ TeJla OTHOCUTENIBHO Pa3HBIX TEN
OTCUETa.

N3MepeHne CKOPOCTH U YCKOPEHHUS IPSIMOIUHEUHOTO JBUKEHHUS.

HccnenoBanue npru3HakoB paBHOYCKOPEHHOTO IBUKEHHUS.

HaGimroienne ABMKEHUS Tela 10 OKPYKHOCTH.

Halmronenne MexaHU4YeCKUX SIBJICHUH, MPOUCXOIANTUX B cucTeMe oTcuéTa «Tenexka» npu e
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTEIIBHO KaOMHeTa (PU3UKH.

3aBHUCUMOCTb YCKOPEHHMS Tela OT MAcChl Tejla U ACHCTBYIOIIEH HAa HETO CUJIBI.

HabGmronenue paBeHCTBa CHJT TPH B3aUMOJICHCTBUU TEJI.

HN3mMeHnenue Beca Tena npu yCKOPEHHOM JBHKECHUU.

. Ilepenaya umnynbca Opy B3auMOJCHCTBUN Tell.

. IIpeoOpazoBanust SHEPTHU IPU B3aUMOJICHCTBUU TEJ.

. CoxpaHeHue UMIIyNbca IpU HEYIPYTrOM B3aUMOJICHCTBUH.

. CoxpaHeHue UMITyJIbca IIPU a0COIIOTHO YIPYTOM B3aUMOJAEHCTBUU.
. HaGmoieHne peakTHBHOTO JIBM>KEHUSI.

. CoxpaHeHre MEXaHUYECKOM SHEPIuy IpU CBOOOJHOM MaJICHUH.

16.

CoxpaHeHne MEXaHUYECKOW PHEPTHH NPH IBUKEHUU TeJIa MO/ IeUCTBUEM IPY>KUHBI.

Jlabopamopuusie pabomot u onvimel.

1.

w

©wNo

10.

11.

KoncTpynpoBanue Tpakra Jijisi pa3roHa U JaJbHEHIIEr0 paBHOMEPHOIO ABUKCHUS IIAPUKA WIIH
TEJEeKKH.

Omnpenenenne cpelHed CKOPOCTH CKOJIbKEHUS OpycKa WM JABM)KCHHS MIApHKa 110 HAKJIOHHOMN
MJIOCKOCTH.

OnpeneneHre yCKOPEHUS Tella MPU PABHOYCKOPEHHOM JIBHKSHHH 110 HAKJIOHHOM TIIIOCKOCTH.
HccnenoBanne 3aBUCHUMOCTH NYTH OT BPEMEHH IIPpU PAaBHOYCKOPEHHOM JIBHXKEHUH 0e3
HAYalbHOM CKOPOCTH.

[IpoBepka rumoTe3sl: eCiy MpU PaBHOYCKOPEHHOM JBM)KCHHU 0€3 HaYaJIbHOH CKOPOCTH ITyTH
OTHOCSITCS KaK Psii HEYETHBIX YHCEeIl, TO COOTBETCTBYIOIIUE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.
HCCHGI{OB&HHG 3aBUCUMOCTH CUJIbI TPCHHA CKOJIBKCHUA OT CUJIbI HOPMAJIBHOT'O JABJICHUS.
Onpenenenue kodhdueHTa TPEHUS CKOIBKCHHSL.

Onpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenrue pabOThI CHUJIBI TPEHUS MPH PABHOMEPHOM JIBIKEHUHU Tella M0 TOPU30HTAIBHOM
MTOBEPXHOCTH.

Omnpenenenue pabOThI CUIIBI YIIPYTOCTH MPHU MOIBEME IPy3a ¢ UCIIOIB30BAHHEM HETIOABHKHOTO
Y TIOJIBUYKHOTO OJIOKOB.

N3ydeHue 3aKkoHa COXpaHEHUs SJHEPTHUH.

Pa3znen 9. Mexanuyeckue KoJjie0aHUs U BOJHBI.

KonebarenpHoe aBmkenne. OCHOBHBIC XapaKTEPUCTHKH KOJICOAHUI: TICPHOJI, YaCTOTA, aMIUTUTY/IA.
MaremaTuueckuii U IpyKUHHBIN MasTHUKH. [IpeBpaliienrie sHepruu npu KoinedaTeIbHOM ABUKECHUU.

3aryxatomue koyiebanus. BeiHyknenubie konebanus. Pesonanc. Mexannyeckue BosiHbl. CBOMCTBA
MEXaHWYeCKUX BONH. [IpomonbHBIE U TOMEpeyHble BOMHBL. J[IMHA BOJTHBI W CKOPOCTh €€
pacmipocTpaHeHusl. MexaHNYeCKHe BOJHBI B TBEPIOM Teje, CEHCMUYECKHIE BOJTHBI.

3Byk. [')poMKOCTH 3ByKa U BbICOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

1. HaOmonenue koneGaHUi Te MO ASHCTBUEM CUJIBI TSDKECTH U CUIIBI YIIPYTOCTH.
2. HabGmonenue koneGaHuil rpy3a Ha HUTH U Ha TPY>KUHE.

3. HaOmronenue BBIHYX/IEHHBIX KOJeOaHUN U pe30HaHca.

4. PacnpocTpaHeHue NpoJ0JIbHBIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

5. HaOmnroneHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

6. AKYCTHYECKUI pPE30HAHC.

Jlabopamopuvie pabomol u onvimol.

1. OmnpenesneHue 4acTOTHI U EPHOAA KOJIeOaHUH MaTeMaTHYeCKOro MasiTHUKA.

2. OrmpeneneHue 4acTOTHI U IepHoa KoJeOaHui Mpy>KMHHOTO MasiTHUKA.



3. MHccnenoBaHue 3aBUCUMOCTH Tepuojia KojeOaHMHM MOJBEIIEHHOTO K HUTH TIpy3a OT JJIMHBI
HUTHU.
4. VccnenoBaHue 3aBUCUMOCTH Iepro/ia KoueOaHui MPY>KUHHOTO MasgTHHUKA OT MAacChl rpy3a.
5. IlpoBepka HE3aBUCHUMOCTH IIE€pHO/ia KoJeOaHuil rpy3a, MOIBEIHIEHHOTO K HUTH, OT MacChl Ipys3a.
6. OmbITHl, AEMOHCTPUPYIOIINE 3aBUCHUMOCTh MEpHoAa KoJeOaHWM MPY>KUHHOTO MasiTHHUKA OT
MAacchl I'py3a U )KECTKOCTH MPY>KUHBL.
7. VI3mepeHue yckopeHUsi CBOOOJIHOTO Ma/ICHUS.
Pa3nea 10. D1eKTpOMarHuTHOE MOJIe M 3JIeKTPOMAarHUTHbIE BOJIHBI.
DNEeKTPOMarHuTHOE IoJIe. JEKTPOMArHUTHbIE BOJIHBI. (CBOMICTBA 3JEKTPOMArHUTHBIX BOJIH.
[IIxana 351eKTPOMAarHUTHBIX BOJIH. Vcriob30BaHKE 2JIEKTPOMArHUTHBIX BOJIH /11l COTOBOM CBSI3H.
DnekTpoMaruuTHas npupoaa ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBolicTBa 3E€KTPOMArHUTHBIX BOJIH.
2. BoJsHOBBIE CBOMCTBA CBETA.
Jlabopamopuvie pabomul u onvimol.
1. H3ydeHue CBOICTB 3JEKTPOMArHUTHBIX BOJH C MTOMOIIbI0 MOOMIBHOTO TesedoHa.
Pasznen 11. CBeToBbIe IBJICHUS.
JlyueBast monenb cBera. Mcrounuku ceera. IIpsimonuHelHOe pacnpoCTpaHEHHE CBETA. 3aTMEHUS
Comnnna u Jlyasl. Otpaxenue cBera. [lnockoe 3epkano. 3aKoH OTpaKeHUs CBETA.
[Ipenomnenue cBera. 3akoH mnpenomsieHHs cBeTa. [logHOE BHYTpEHHEE OTpa)K€HUE CBETa.
Hcnonb30BaHre NOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHYECKUX CBETOBOJAX.
Jlunza. Xon nydeit B tuH3e. OnTudeckas cuctema ¢oroamnmnapara, MUKpOCcKomna 1 Teneckona. ['nas
KaK OITUYECKas cucteMa. bin3opykocTs U 1aIbHO30PKOCTb.
Paznoxxenune Oenoro cera B crnekTp. OmbiTel HptoToHa. CnoskeHHE CHEKTPANbHBIX IIBETOB.
Jucnepcus ceera.
Hemoncmpayuu.
[IpssMonMHENHOE paCIIPOCTPAHEHUE CBETA.
OTtpaxkeHue cBeTa.
[Tonyuyenne n300paxeHUil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
[Ipenomnenue cBera.
OnTHyeckuii CBETOBO.
Xon nydeit B cobuparouieil 1uH3e.
Xoz Jlydel B pacCEeUBaroLIEeH JIMH3E.
[Tonyuyenne n300paxeHUii ¢ TOMOIIBIO JINH3.
[Tpuntmn neiicTBus GoroanmapaTa, MUKPOCKOIIA U TEJIECKOTA.
10 Mopens rnasa.
11. Pa3noxeHue 0enoro cBera B CIIEKTP.
12. TlonydeHue Oenoro cBera Mpu CI0KEHUH CBETA Pa3HbIX [[BETOB.
Jlabopamopuvie pabomol u onsimol.
1. HccnenoBaHue 3aBUCUMOCTH YIJIa OTPAXKEHMSI CBETOBOTO JIyda OT yrJja IaJeHusl.
2. UM3yueHue xapaKTEpUCTHK U300paKeHUsI IPEMETA B IUIOCKOM 3€pKalle.
3. HccnenoBanue 3aBUCMMOCTH yrJja MPEIOMIIEHHs CBETOBOTO Jiyda OT yria MaJeHus Ha TPaHULIe
«BO3J1YX—CTEKJIO».
4. TlomyueHue n300pakeHUI ¢ MOMOILBIO COOMPAIOIIEH JIMH3BI.
5. Omnpenenenue (HOKYCHOTO PACCTOSIHHS M ONITUYECKON CHUITBI COOMPAIOIIECH TUH3HI.
6
7.

NP WNE

OMBITHI IO PA3JIOKEHUIO OEJI0TO CBETA B CIIEKTP.
OnBITHI IO BOCTIPUSATHIO I[BETA MPEAMETOB P UX HAOTIOACHUH Yepe3 IBETOBBIC (DUIBTPHI.
Paznea 12. KBanTtoBble siBJeHHUS.
Onwitel Pesepdopna u mmanerapHas mogens atomMa. Mopens aroma bopa. Hcmyckanue wu
MOIJIOIIEHUE CBeTa aTOMOM. KBaHTEhI. JIMHEHYaThle CIEKTPHI.
PagnoaktuBHOCTh. Anb(a-, 6eTa- u ramma-uznydenus. CTpoeHue aromHoro siapa. HykmonHas
MOJIETb aTOMHOTO siapa. M3oromnel. PangnoaktuBHbie npeBpaiieHus. [lepron nomypacnaga aTOMHBIX SAED.
SAnepHble peakiuy. 3aKOHBI COXPAHEHUS 3apsI0OBOIO U MAaCCOBOIO UKCE. DHEPIHs CBSI3U aTOMHBIX
saep. CBsi3b Macchl ¥ 3HEPruM. Peakuuu cuHTe3a U nenenus saep. Mcrounuku sHeprun ConHIa u 3BE371.
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SAnepHas oHepreTuka. JIeMcTBUS paAMOAKTUBHBIX U3JIy4YCHUN Ha )KUBbIE OPTAHU3MBI.
Jemoncmpayuu.

CrexTpsl U3JIy4eHHUS U TOTJIOIIEHHUS.

CrexTpsbl pa3aIu4HbIX Ta30B.

CnekTtp Bomopoaa.

Habmronenue TpexoB B kamepe Buibcona.

PaGota cuérurka HOHU3UPYIOMIUX U3TYUCHUH.

Perucrpanus uznydenust npupoHBIX MUHEPAJIOB U TPOTYKTOB.

./Iaﬁopamopnbte paodomul u onvimol.

1. HaOumroeHre CIUIONIHBIX U JIMHEHYATHIX CIIEKTPOB U3JIYUCHUS.

2. HUccnenoBanue TpEKOB: M3MEPEHHUE SHEPIMM YACTUILBI MO TOPMO3HOMY MyTH (1O

dboTorpadusm).

3. WM3mepenue paguoakTuBHOTO (hoHA.

IToBTOPUTENBHO-00001IAK0 M MOTYJIb.

[ToBTOPUTENBEHO--0000IIAIONNI MOAYJIb TpeTHA3HAYCH I CHCTEMAaTH3allid W O0OOIICHUS
MIPEIMETHOTO COJEP>KAaHUSI U OIBITa JIEATEIbHOCTH, MPUOOPETEHHOIO IMPU H3YYEHHUHU BCEro Kypca
¢u3MKM, a Takke /I TOJATOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY O3K3aMeHy MO (u3HuKe IS
o0yuaromuxcsi, BHIOPABIINX 3TOT y4EOHBIN IPEIMET.

[Ipyn u3ydyeHun AAHHOTO MOAYJSl PEATU3YIOTCS U CUCTEMATU3MPYIOTCS BUIBI JCATEIHHOCTH, Ha
OCHOBE KOTOpBIX OOECHeuMBaeTCs IOCTHKEHHE TMPEAMETHBIX M METanpeIMETHBIX IUIaHUPYEMBIX
pe3ynbTaToB 00y4deHUs, POPMHUPYETCS €CTECTBEHHOHAYYHAs TPAMOTHOCTh: OCBOCHHE HAayYHBIX METOJIOB
UCCIIEIOBAHMS SBIICHUN MPUPOABI U TEXHUKH, OBIAJCHUE YMEHUSMU OOBICHATH (DU3HUECKUE SBICHMUS,
MIPUMEHSSI IOJTyYeHHbIE 3HAHUSI, PEIIaTh 33aJ]a4H, B TOM YHCJIE KAU€CTBEHHBIC U SKCIICPUMEHTAIIbHBIC.

[IpyHUMNIHATIBHO AESTENbHOCTHBIM XapakTep IaHHOIO pasjiesia peajusyercs 3a CYET TOro, 4ro
oOyuJaromuecs BHITOJHSIOT 33/IaHUS, B KOTOPBIX MM IPEIJIaraeTcs:

Ha OCHOBE MOJYYCHHBIX 3HAHUW pACIO3HABATh M HAYYHO OOBSCHATH (DU3UYECKUE SIBICHUS B
OKpY’Karollen MpupoJie ¥ MOBCEAHEBHOM KU3HU;

MCIOJIb30BaTh HAYYHBIE METO/IbI UCCIIEIOBAaHUS (DU3MUECKUX SIBICHUH, B TOM YHUCIIE AJISl IPOBEPKH
TUIIOTE3 U TOJYYCHUS TEOPETUUECKUX BHIBOJIOB;

OOBSICHATh HAy4YHBIE OCHOBBI Hanboyiee BaXHBIX JTOCTHXKEHUH COBPEMEHHBIX TEXHOJIOTHH, Hampumep,
MPAKTUYECKOTO HCIIOIB30BAHUS PA3IMYHBIX MCTOYHHUKOB SHEPIHMM HA OCHOBE 3aKOHA MPEBpAIICHUs U
COXpaHEHHUs BCEX U3BECTHBIX BUJIOB SHEPTUH.

ok wNPE
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenne ¢u3nku Ha ypoOBHE OCHOBHOTO 00IIero oOpa3oBaHMS HAaMpaBlI€HO Ha JOCTHIKEHHE
JUYHOCTHBIX, METAMIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIIbHBIX PE3yIbTaTOB.

B pesynbraTe u3yueHus GU3MKH Ha ypOBHE OCHOBHOI'O OOLIEro oOpa3oBaHUs y 00ydarollerocs
OyayT cOpMUPOBAHKI CIEAYIONINE TNYHOCTHBIC PE3yIbTaThl B 4ACTH:
1) maTpMoOTH4eCKOro BOCIIUTAHUS
— MPOSIBIICHUE HHTEPECA K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHIMCKON (DM3MUECKOMN HAYKH;
— [IEHHOCTHOE OTHOILIEHHE K IOCTHKEHUSIM POCCUICKUX YUEHBIX--(DU3HUKOB,
2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS
— FOTOBHOCTH K aKTUBHOMY yYacCTHIO B 00CYXJIEHUU OOLIECTBEHHO 3HAYUMBIX U STHYECKHUX MPOOIIeM,
CBSI3aHHBIX C MIPAKTHUYECKUM IIPUMEHEHUEM JOCTHKECHUHN (PU3UKU;
— OCO3HAHHE BAXKHOCTU MOPAIBHO--3TUUECKHUX MIPUHIIUIIOB B JEATEILHOCTH YUYEHOTO;
3) 3cTeTHYeCKOro BOCIIUTAHMSI:
— BOCHPUSITHE SCTETHUECKUX KayecTB GU3NYECKON HAYKU: €€ rapMOHUYHOIO MOCTPOCHHUSI, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 TO3HAHHUA:
— OCO3HAaHHME IIEHHOCTH (PU3MUYECKOW HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHUpA, OCHOBBI
pa3BUTHUS TEXHOJOTHH, BaJKHEUILIEH COCTABIIAIONIEH KYJIbTYpPHI;
— pa3BUTHUE HAYYHOH JIFOO03HATENBHOCTH, HHTEPECa K UCCIIEI0BATENIbCKON A TETbHOCTH;
5) dopMupoBanus KyJbTYpPbI 310POBbS U IMOLMOHAJBHOTO 0J1arONOJTyYHA:
— OCO3HAaHME LIEHHOCTH 0e30macHoro o0pa3za KU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MHpE,
BXHOCTU IMpaBmwi O€30MacHOro IMOBEJEHUS Ha TPaHCIOpPTE, Ha JAOpPOrax, C JJIEKTPUYECKUM U
TEIJIOBBIM 00OPY/TIOBAHUEM B JIOMAIIIHUX YCIOBHSX;
» — c(hOpMUPOBAHHOCTH HABbIKA PeIICKCUH, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TAKOTO e MpaBa y

JPYToro 4eIoBeKa;
» 6) TPyA10BOTr0 BOCIIUTAHUA:
» — aKTUBHOE YyYacTHE€ B PCEHICHUHM TPAKTHYECKUX 3anad (B paMKax ceMbH, 00pa3oBaTelIbHOM
OpraHu3aIyy, ropoja, Kpasi) TEXHOJOTUYECKOW U COIMAIbHON HANpPaBICHHOCTU, TPEOYIOIIUX B TOM
qucie U GU3NIeCKUX 3HAHU;
— WHTEpEC K MPaKTUUECKOMY U3YUCHHIO MTPOQPECCUi, CBA3aHHBIX C (PU3UKOIA;
7) 3K0JIOTMYECKOT0 BOCTINTAHUSA:
— OpUEHTAIMS Ha TpUMEHEHHEe (U3UYECKUX 3HAHUU JJIA pelIeHHs 3a7ad B 00JACTH OKpYXKarollen
Cpelibl, TNIAHUPOBAHUS ITOCTYIKOB U OIIEHKU WX BO3MOXKHBIX MTOCIICICTBUM ISl OKPYXKAIOIIEH CPEJIbl;
— OCO3HaHHE TTI00aTBbHOTO XapaKTepa KOJOTHYECKUX MPOoOJIeM U MyTell X peleHus;
8) ajanTannu K U3MEHSIOIIUMCS YCJIOBHAM COUMAIBLHON U MPUPOTHOM Cpebl:
— MOTpeOHOCTh BO B3aMMOJCHCTBHM TIPU BBIOJHEHWH HCCIEIOBAHUN W TMPOEKTOB (U3UUYECKOU
HaMpPaBJIEHHOCTH, OTKPHITOCTH OIBITY M 3HAHUSM JIPYTHX;
» — TIOBBIIIICHUE YPOBHS CBOCH KOMITETEHTHOCTH Yepe3 MPAKTHUECKYIO ACSITeILHOCTD,
» — moTpeOHOCTh B (JOPMHUPOBAHWUHM HOBBIX 3HAHWUH, B TOM 4YHCJIEC (OPMYIHPOBATH WICH, MOHSITHSA,
TUMOTE3bI O (PU3HUECKUX 0OBEKTaX U SIBICHUSX;
— 0co3HaHHue Ae(UIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00JaCTH (PU3HKH;
— IUTAHUPOBAHKE CBOETO PA3BUTHS B MPUOOPETECHUH HOBBIX (DM3MUYECKUX 3HAHMIA,
— CTpeMIIEHHE aHAIM3UPOBATh U BBISBISATH B3aMMOCBS3H MPHUPOJIBI, OOIIECTBA U SKOHOMHUKH, B TOM
YHUCJIE C UCTIOIh30BAHNEM (PU3MUECKUX 3HAHUM;
» — OIICHKAa CBOMX JICHCTBHI C Y4ETOM BJIMSHHUS Ha OKPYKAIOIIYIO CPEIy, BO3MOXHBIX TJIOOAIBHBIX
MOCIIEICTBU M.

VV VYVYVY VVVYYVY
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B pesynpraTre ocBOoeHHS mporpamMmbl 1Mo (U3UKE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Y
oOyuatoierocst OynyT chopMupoBaHbl MeTanpeIMeTHbIe Pe3yJbTaThl, BKIIOYAOIINE TT03HABATEIHHBIC
VHHUBEpCAJIbHbIE YYeOHBIE JEHCTBUS, KOMMYHHUKATUBHBIC YHHBEpCAIbHbIC y4eOHBIC JIEHCTBHS,
peryJIsSTHBHbIC YHUBEpCAIbHBIC yUeOHbIC 1CHCTBHSL.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Ba3oBble Jjornyeckue aeicTBHA:

BBISIBJISITH M XapaKTePU30BaTh CYIIECTBEHHbIE PU3HAKN OOBEKTOB (SIBJICHMUIA);

yCTaHABIMBATh CYIICCTBEHHBIN NIPU3HAK KIACCHU(PUKAIIUU, OCHOBAHHUS JUIsI 000O0IIECHNUS U CPABHEHUS;

BBISBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUUS B pacCMaTpuBaeMbIX (akTax, JaHHBIX U HAONIO/ICHUSX,

OTHOCSIIIUXCS K (PU3UUYECKUM SIBIICHUSIM;

BBISBJISITH NMPUYMHHO--CJICICTBEHHBIE CBSI3U MpPU H3y4eHUU (GU3NYECKUX SBICHUN M IPOLIECCOB,

JieaTh BBIBOJBI C HCIOJIB30BAHMEM JACAYKTUBHBIX U MHAYKTUBHBIX YMO3aKIIIOUEHHM, BBIJIBUTAThH

TUIOTE3bI O B3aUMOCBS3IX (PU3HMUECKUX BEIUYUH;

CaMOCTOSITENILHO BBIOMPATH CIIOCO0 pelieHus yueOHOH (GU3NYECKON 3a/1aun (CPaBHEHHE HECKOJIBKUX

BApHAHTOB pEIICHHUs, BHIOOpP HauOoliee MOIXOISAIMIET0 C YYETOM CaMOCTOSTENbHO BBIACICHHBIX

KpUTEPUEB).

Ba3zoBble uccienoBareibckue 1eiCTBUS:

HCIO0JIb30BaTh BOIPOCH! KaK MCCIIEN0BATEIbCKUII HNHCTPYMEHT O3HAHNUS;

MPOBOAUTh IO CAMOCTOSITENIBHO COCTAaBICHHOMY IUIaHY OIIBIT, HECIOXHBIM (U3NYeCcKuit

IKCIIEPUMEHT, HEOOIBIIIOE HCCIIe0BaHNEe (PU3HMUECKOTO SIBIICHHUS,

OLICHUBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMAIINIO, MOTYYCHHYIO B XOJ€ HCCIEIOBAHUS

WM DKCIIEPUMEHTA;

CaMOCTOSITENIbHO  (OpMYITUPOBAaTh O00OOIIEHHS U BBIBOABI IO pe3ysbTaTaM MPOBEAEHHOTO

HaOJIOACHNS, ONIBITA, NCCIICTOBAHMS,

MIPOTHO3UPOBATh BO3MOXKHOE JalibHEHIee pa3BUTHE (U3MUYECKUX IPOIECCOB, a TAK)KE BBIIBUTATH

MIPEATNONOKEHHS 00 UX PA3BUTUU B HOBBIX YCIIOBUSIX U KOHTEKCTaX.

PabGora ¢ undopmanmeii:

» TPHUMEHSATH Pa3jMYHbIC METOJbI, HHCTPYMEHTHI U 3aIpOChl TIPH IMOUCKE U 0TOOpe MHPOPMAITUU WIIH
JAHHBIX C YU4ETOM NPEASIOKEHHON yueOHOM (pU3NUecKon 3aauu;

» aHAM3WPOBATh, CHCTEMATH3UPOBATh U MHTEPIIPETUPOBATH HHPOPMAITUIO PA3TMYHBIX BUIOB U (HOpM
MpEACTaBICHUS;

» CaMOCTOSITENIbHO BBIOMPATH ONTHMAIBHYIO (OPMY MPEACTABICHUS WHPOPMAIIUU U WILTIOCTPUPOBATH
peliaeMble 3a/1a4i HECTIOKHBIMH CXeMaMHU, TuarpaMMaMu, HHON TpaduKoil 1 UX KOMOWHAIUSIMHU.

KoMMyHuKaTUBHBIE yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUA:

» B X0Jie 00CYXXJCHHS y4eOHOTO MaTepualia, pe3yJbTaToB JIAOOPATOPHBIX pabOT U MPOCKTOB 3a/1aBaTh

BOIIPOCHI 10 CYIIECTBY 00CYK1a€MOM TEMbI U BHICKA3bIBATh UJIEH, HAllEJICHHbIE HA PELICHHUE 3a/1a4U U

nojep>kaHue O6IaroKenaTeIbHOCTH OOIIEeHUS;

COIIOCTABJIATh CBOU CYXACHUS C CYKICHUSAMU JIPYTrUX YUaCTHUKOB JHaJIora, 0OHApYKUBaTh pazIndue

U CXOJCTBO MO3UIINIL;

BBIPAXXaTh CBOIO TOUKY 3PEHUSI B YCTHBIX U MUChbMEHHBIX TEKCTAX;

MyOJIMYHO TPEJCTABIATh PE3YNbTAThl BBITOJIHEHHOTO (U3UYECKOTO OMbITa (IKCIEPUMEHTA,

HCCTIe0BaHMS, TIPOSKTA);

MOHUMATh W UCTHOJb30BaTh MPEUMYIIECTBA KOMAHJAHON M MHIUBUIAYATbHOW PaOOTHI MPU PELICHUH

KOHKPETHOU (pr3ndecKoi mpoOIemsI;

MPUHUMATh 1IN COBMECTHOM JESTEeIbHOCTH, OPraHM30BbIBATh JACHCTBUSA MO €€ JIOCTUKEHUIO:

pacmpenenaTh poiid, O0CYKJIaTh MPOILIECCH M PE3yIbTaThl COBMECTHON pabOThI, 0000mAaTh MHEHUS

HECKOJIbKUX JIIOJIEH;

BBITNIOJIHATH CBOIO YaCTh pabOThI, JOCTHras KaueCTBEHHOI'O pe3ysibTaTa M0 CBOEMY HalpaBJIEHUIO U

KOOPJAMHUPYS CBOM JACUCTBUS C APYTMMH YJIEHAMHU KOMaH/bL;

> OIEHWBATh KayeCTBO CBOETO BKJIaJa B OOMUH MPOAYKT TO KPHUTEPHUSM, CaMOCTOSTEIHHO
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Y YVV
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PeryasiTuBHbI€ YHUBEpPCcAJIbHbIE YUeOHbIEe 1eHCTBUSA

Camoopranuszaums:

» BBIBJATH MPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CHUTYalMsX, TPEOYIOMHUX JUIs perieHus (pU3nuecKux
3HAHUI;

» OpHUEHTHPOBATBCA B PA3NUYHBIX TOAXOJAX HPUHATHA pEUICHWH (MHAWBUAYAIBHOE, TNPHUHITHE
pelIeHus B IpyIIe, IPUHATHE PELICHUH IPYyIIOi);

» CaMOCTOSITEIBHO COCTABISTH AJTOPUTM pEIIeHHs (U3NYECKOW 3a/1aud WM IUIaHA MCCIIEIOBAHMS C
y4ETOM HMMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh IpejiaracMble
BapUaHTHI PELICHUIT;

» JenaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SMOLHOHAJIbHBIH HHTEJIEKT:

» J1aBaTh aJIeKBAaTHYIO OLIEHKY CUTYAIlMH U MpeAiaraTh IJaH e€ N3MEHEHUS;

» OOBSICHATH NPUYMHBI JIOCTIDKCHUS (HEIOCTIDKEHHS) PE3yJbTaTOB AEATENBHOCTH, JaBaTh OLCHKY
pUOOPETEHHOMY OTIBITY;

» BHOCUTH KOPPEKTHBHI B AEATEIHLHOCTH (B TOM YHCJIE B XOJI BHIITOJHEHUS (PU3NUECKOTO UCCIEOBAHMS
WM TIPOEKTa) HA OCHOBE HOBBIX OOCTOATENBCTB, M3MEHHUBIINXCS CUTYallll, YCTAHOBJICHHBIX OIIUOOK,
BO3HHKIIHX TPYAHOCTEH;

» OIEHHUBATh COOTBETCTBHUE PE3yJIbTATa IETH U YCIOBUSM;

» cTaBUTh ce0s Ha MECTO JPYroro 4YejioBeKa B XOAE CIOpa MM JUCKYCCHM Ha HAay4dyHYIO TeMy,
MMOHUMATh MOTHBEI, HAMEPEHHUSI U JIOTUKY IPYTOTO;

» TpHU3HaBaTh CBOE MpaBO Ha OMKMOKY NMPH pEUIeHUH (U3MYSCKHX 337a4 MM B YTBEPXKACHHSX Ha

HAaYYHBIE TEMBI U TAKOE K€ MPABO APYroro.

INPEAMETHBIE PE3YJIBTATbBI

K koHiy oOy4yeHus B 7 Kjacce mpeaIMeTHbIC Pe3yabTaThl HA 0a30BOM ypOBHE JIOJDKHBI OTPaXKaTh

Cc(OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

>

WCTIOJIh30BATh MOHATHUS: (QU3NYECKHE U XMMUYECKHE SBIICHHS, HAOIIOACHNE, SKCIIEPUMEHT, MOJIETb,
TUIOTE3a, €AMHUIBI (U3NYECKUX BEJTUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHHS BelecTBa
(TBE€pmoe, kuakoe, ra3000pa3HOE), MEXAHHMYECKOE [BIDKCHHE (paBHOMEPHOE, HEPaBHOMEPHOE,
IpSIMOJIMHEIHOE), TpaeKTOpUs, paBHOJCHCTBYyOIAs cuia, Jedopmanus (ynpyras, IIacTHUEcKas),
HEBECOMOCTh, COOOIIAIOLINECS COCY/IBI;

pasnuuath sBiIeHUd (Auddy3us, TEroBoe IBMKEHUE YACTUIl BEIIECTBA, PAaBHOMEPHOE JBH)KEHUE,
HEpaBHOMEPHOE [JBW)KCHHE, WHEpIUs, B3aWMOJICHCTBHE TeJ, paBHOBECHE TBEPABIX T C
3aKpeIUIEHHON OCBhIO BpallleHUs, Nepeaaya JaBleHUs TBEPIBIMU TeJaMHM, JKUAKOCTIMH U Tra3zami,
aTMoc(epHOe IaBliCHHE, IUIaBaHUE TeJl, MPEBPAIICHUS MEXaHUYECKOW SHEPTHH) MO OMHCAHUI0 MX
XapaKTepHBIX CBOIMCTB U Ha OCHOBE OINBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3NUECKOE SBIICHUE;
pacro3HaBaTh MPOSBICHWE M3YyYCHHBIX (M3UYECKUX SBICHHA B OKpPYXKAIOIIEM MHpE, B TOM YHCIE
¢usnyeckue SBJICHUS B IMPHUPOJE: NMPUMEPHI JBIXKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B JKUBOW MU
HEXHUBOH MPUpPO/Ie, AEWCTBUE CHIIBI TPEHUS B IPUPOJIE M TEXHHKE, BIUSHIE aTMOCHEPHOTO JTaBICHHS
Ha >)KMBOI OpraHusM, IjiaBaHue pblO, pplYard B Telle YeJIOBEKa, IPU STOM MEPEBOANUTH NPAKTUYECKYIO
3a/1a4y B y4eOHYIO, BbIIETSATh CYIIIECTBEHHbIE CBOWMCTBA (MPU3HAKHN) (PU3UUECKUX SBIICHHI;
OIMCHIBATh M3YyYEHHbIC CBOMCTBA Ted M (U3UYECKUE SIBJICHUS, UCIONB3YS (U3NYECKHE BEITMUMHBI
(Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHJIa YIPYTOCTH,
cHJia TSDKECTH, BEeC Teja, Cujla TPEHHs, 1aBjieHue (TBEPAOro Tena, )KUIKOCTH, I'a3a), BEITAIKHUBAIOIIAS
cuila, MeXaHW4eckas paboTa, MOUIHOCTh, IUIEYO CHIIB, MOMEHT CHIIBI, KO3()(HIIMEHT MMone3HoTo
JeWCTBUS MEXaHU3MOB, KHHETHYECKas W MOTEHIMAJbHAs OSHEPrHs), NpU OMHCAHUM IPABHIBLHO
TPAaKTOBaTh (PU3MUECKUI CMBICI UCTIONB3yEMBIX BEITMYWH, HX 0003HAUYCHUS M EAMHUIIBI (PU3UICCKUX
BEIMYMH, HaXOAUTh (OPMYJbl, CBS3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYMHY C JAPYTUMHU
BEIIMYMHAMH, CTPOUTH TPaUKH U3YUEHHBIX 3aBUCUMOCTEH (PU3MUECKIX BEINYHH;
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XapaKTepu30BaTh CBOMCTBA TeJl, (U3NYECKUE SBICHHS M IPOLIECCHI, UCHOb3Yys MpaBUia CIOKEHUS
cunl (BOJb ONHOW MpsiMoii), 3akoH ['yka, 3akoH Ilackams, 3akoH Apxumena, IpaBUIIO PaBHOBECHUS
pbyara (0J10Ka), «30JI0TOE MPABHIIO» MEXAHHKH, 3aKOH COXPAaHEHMs] MEXAHWYECKOH >HEpruu, Mpu
3TOM J1aBaTh CJIOBECHYIO (HOPMYIUPOBKY 3aKOHA U 3aMIMCHIBATh €TO0 MATEMAaTHUYECKOE BBIPAKEHUE;
OOBSICHATh (PU3UYECKUE SIBIICHUS, IIPOLIECCHl U CBOWCTBA TEJ, B TOM UHUCIIE U B KOHTEKCTE CUTyallUl
[IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBbISIBISTH I[PUUYUHHO--CIEICTBEHHBIE CBSA3H, CTPOUTH
00BsCHEHHE U3 1—2 JOTUYECKUX IIaroB ¢ OMopoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3UUYECKUX SBJICHUM,
(U3NIECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pewmwatb pacy€rHble 3anaud B 1-2 HEHCTBHS, HCIOJIB3YS 3aKOHBI M (OPMYIbI, CBS3bIBAIOLIUE
¢u3nyeckre BEIMYMHBI: HAa OCHOBE aHalM3a YCJIOBUS 3a/la4d 3allMChIBaTh KPAaTKOE YCIOBHE,
HOJICTABIATh (PU3MUECKUE BEIUYMHBI B (POPMYJbl M MPOBOAUTH PAcuy€Thl, HAXOAUTh CIIPABOYHBIE
JaHHbIe, HEOOXOAUMBIE ISl PELICHHS 3a/1a4, OLIEHWBATh PEATMCTUYHOCTD MOJYYCHHOH (PU3UUECKOM
BEJIMYHHBI;

pacro3HaBaTh MpoOIEeMbl, KOTOPHIE MOKHO PEIIUTH MPH MOMOLIH (PU3UIECKUX METO/IOB, B OMMCAHUH
HCCIIEIOBaHMSI BBIJIEIATH IPOBEPsEMOE MPEAOI0KEHHE (TUIIOTE3Y), Pa3inyaTh U HHTEPIPETUPOBATH
MOJTyYCHHBIH Pe3yibTaT, HAXOAUTH OIIMOKK B XOJI€ OIBITA, I€IaTh BBIBOJBI 110 €T0 PE3YJIbTaTaM;
IIPOBOJIUTh ONBITHl MO HAOMIONEHHIO (PU3MYECKUX SBICHUH WM (PU3MYECKMX CBONCTB TeI:
(bopMyIHpOBaTh TPOBEPSIEMbIE TPEAINOIOKEHUS, COOMpaTh YCTaHOBKY W3 MPEIIOKEHHOTO
000pyZI0BaHUs, 3alIUCHIBATh XO/1 ONbITa U (POPMYJIMPOBATH BHIBOJIBI;

BBITIOJHATH MPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl Tela, 00bEMa, CUJIbl U TEMIIEPATYPHI C
HCIOJIb30BAHUEM AHAIOTOBBIX M LU(POBBIX NPUOOPOB, 3aIKMCHIBATh [MOKa3aHUS MPUOOPOB C yUETOM
3aJJaHHO} a0COIOTHOM MOTPENTHOCTH U3MEPEHUH;

IIPOBOJIUTH UCCIIEJIOBAHUE 3aBUCUMOCTHU OJTHON (PU3HYECKON BEIIMYMHBI OT JPYroi ¢ UCIOJIb30BaHUEM
MPSIMBIX U3MEPEHUI (3aBUCUMOCTH IyTH PAaBHOMEPHO JABMIXKYIIETOCsS Teja OT BPEMEHU JBUKCHUS
TeNa, CWJIbl TPEHHUS CKOJbXKEHHs OT Beca Tejla, KayecTBa OOpabOTKM IOBEPXHOCTEH Ten H
HE3aBHCUMOCTH CHJIbI TPEHHUS OT IUJIOLIAJAN CONPUKOCHOBEHHUS TEJ, CHJIbI YIIPYTOCTU OT YAJUHEHUS
IPY>KHUHBI, BBITAJIKUBAIOLIEH CHIIBI OT 00bEMA MOrpyKEHHOM YacTH Tejla U OT IJIOTHOCTH YKHUJKOCTH,
e€ HEe3aBHUCHUMOCTH OT IUIOTHOCTM Te€jla, OT IJIyOMHBI, Ha KOTOPYIO IOIPYKEHO T€JlO, YCIOBHM
IUTaBaHUS Tell, YCJIOBUM paBHOBECHS pbluara W OJIOKOB), y4yacTBOBaTh B IUIAHUPOBAHUU y4eOHOTO
WCCIIEIOBAaHMsI, COOMpAaTh YCTAaHOBKY M BBINOJHATH HM3MEPEHHS, CIEAys MPENIOKECHHOMY IUIaHy,
(buKCUpoOBaTh pe3yabTaThl MOJIYYEHHONH 3aBUCUMOCTH (PM3UYECKUX BEUYMH B BUJE NMPEATOKEHHBIX
Tabnui ¥ rpaduKoB, AeJaTh BHIBOABI IO PE3yJbTaTaM MCCIIEI0BaHuUs;

IIPOBOJIUTh KOCBEHHBIE M3MEpeHHs] (PU3MYECKMX BENIWYMH (TUIOTHOCTh BEIIECTBA JKUAKOCTH H
TBEPAOIO TeJa, CUJIa TPEHUS CKOJIbKEHUS, JaBJI€HNE BO3/1yXa, BHITAIKUBAIOLIAs CUja, AEUCTBYIOIIAs
Ha TOTPYXEHHOE B >KUIKOCTh TeJO, KOA((UIMEHT MOJE3HOro JEHCTBUS MPOCTBIX MEXaHU3MOB),
clenysl IpeIoKEHHOW MHCTPYKIMU: MPH BBIIOJHEHUH U3MEPEHHM coOMpaTh 3KCHEPUMEHTAIbHYIO
YCTaHOBKY M BBIYMCIISATH 3HAYEHUE HCKOMOM BEJINYMHBI;

co0JIroAaTh MpaBuiia TEXHUKH 0€30I1aCHOCTH MpHU paboTe ¢ J1abopaTOpHBIM 000PYAOBaHUEM;
yKa3bplBaTh TNPHUHLMIIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BEChl, TEPMOMETD,
JUHAMOMETp, COOOIIAIOIIKECs COCYAbl, OApOMETp, pbluar, MOABM)KHBIA M HEMOABUXHBINA OJIOK,
HAKJIOHHAs MIJI0CKOCTH;

XapaKTepU30BaTh MPHUHILUIBI JEHCTBHUS U3YUYEHHBIX NMPUOOPOB M TEXHUYECKUX YCTPONCTB C OMOPOit
Ha MX ONKMCaHUs (B TOM YHMCIE: MOJIIMIHHUKH, YCTPOHCTBO BOJOIPOBOJA, TMAPABINYECKUN Mpecc,
MaHOMETp, BHICOTOMED, MOPIIHEBOM HACOC, apPEOMETP), UCTIONb3Yys 3HAHUS O CBOMCTBaX (U3MUYECKUX
SABJICHUI U HEOOXOMMbIe (PU3MUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJIUTE TMPUMEPHI (HAXOAUTh HH(MOPMALMIO O MpPUMEpPax) MNPAKTHUYECKOrO HCIOIb30BaHU
(¢u3nUecKux 3HAHUN B MOBCETHEBHOM KM3HM Uil obOecreueHHst 0€30MacHOCTH MpU OOpaleHuu ¢
npubopaMu W TEXHUYECKUMH YCTPONCTBAMH, COXpPAaHEHHUS 370pOBbS M COOJIOJEHUS HOPM
9KOJIOTMUYECKOTO TIOBEJICHUS B OKPYKAIOLLEN CPELE;

OCYILECTBIATH OTOOp MCTOYHMKOB HHGpopManuu B VIHTepHETEe B COOTBETCTBUU C 3a/laHHBIM
IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIINXCS 3HAHUM U IMYTEM CPaBHEHMS Pa3IMYHbIX UCTOYHHKOB
BBIIETISITH MTHGOPMAIUIO, KOTOPas SIBJISETCS TPOTUBOPEUNBOM NI MOXKET OBITh HEZOCTOBEPHOIA;
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» WCIOJIB30BATh NPH BBHINOJIHEHHH YYEOHBIX 33aJJaHUI Hay4HO--TIOMYJIIPHYIO JINTEpaTypy (pU3MYECKOTO
COJIEp)KaHus, CIIPAaBOYHbIE MaTepuaibl, pecypcbl cetu HTepHeT, Biaaers NpuEMaMu
KOHCIIEKTHPOBAHUs TEKCTa, IpeoOpa3oBaHus MH(POPMAIUK U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

» co3JaBaTh COOCTBEHHBIE KpaTKHE MUCHMEHHBIE M YCTHbIE COOOIICHHMS Ha OCHOBE 2—3 HMCTOYHHMKOB
uHbopManuu (GU3HMUECKOro COAEp)KaHUs, B TOM 4HClIe NMYyOJIMYHO JeaTh KpaTKue COOOLICHHS O
pe3yabTaTax MpOEKTOB MM YU4EOHBIX MCCIEIOBAHUMN, IPU 3TOM I'PAMOTHO HMCIIOJIB30BaTh U3yYCHHBIH
NOHATUIHBIN anmnapaT Kypca (pU3MKH, COIIPOBOKIATH BBICTYIIICHHUE MPE3EeHTALUEH;

» TIpU BBHIIOJHEHUU Y4YEOHBIX MPOEKTOB M HCCIECJOBAHUN pacHpeAcisaTh OOS3aHHOCTH B TPYIIE B
COOTBETCTBUM C IOCTaBJICHHBIMH 3aJa4aMU, CJICJUTh 3a BBIIOJHCHUEM ILUIaHA JECHUCTBUM, aJeKBAaTHO
OLIEHUBATh COOCTBEHHBIM BKJIAJ B JAEATEIbHOCTh TPYIIbI, BHICTPAUBATh KOMMYHHKATHBHOE
B3aMMOJCICTBHUE, YUUTHIBAsI MHECHUE OKPYXKAIOIIHX.

K koniy o0y4yenus B 8 kijiacce mpeaMeTHbIC pe3yiIbTaThl HA 0A30BOM YPOBHE JOJDKHBI OTPAKATh

C(OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUH:

» HCIIONIb30BaTh MOHATHS: Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE IBM)KCHHE aTOMOB W MOJIEKYII,
arperaTHble COCTOSIHUSI BEIECTBA, KPUCTAUIMYECKHME M aMOp(Hble Tena, HaCBIIEHHBIH U
HEHACBILICHHBIN 1ap, BIaXXHOCTh BO3/1yXa, TEMIIEPATypa, BHYTPEHHS SHEPTUs, TEIJIOBOM JBUTATENb,
JJIEMEHTApHbI  JJIEKTPUYECKUN 3apsf, DSJEKTPUYECKOE II0JIe, IPOBOJHUKA U JIUAIEKTPUKH,
ITIOCTOSIHHBIN JIEKTPUYECKUNA TOK, MArHUTHOE T10JIE;

» pa3nuuaTh SBJICHUS (TEIUIOBOE pacUIMpPEHHE W CXKaTue, TeIlulolepenada, TEIIOBOE pPaBHOBECHE,
CMauuBaHUE, KallWJUIApHbIE SIBJICHUS, WCIApEHHE, KOHIECHCALlUs, IUIaBJIEHUE, KpHUCTaUIM3alus
(oTBepAeBaHME), KHUIIEHHE, TeIulonepegadya (TEIUIONPOBOAHOCTb, KOHBEKLMs, H3JIy4EHHE),
ANEKTpU3aLUs TeJ, B3aUMOJICHCTBUE 3apsi/I0B, IEUCTBUS FIEKTPUUECKOT0 TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJECICTBUE MarHUTOB, JEHCTBME MarHUTHOTO I0JI HA IPOBOJAHUK C TOKOM, JIEKTPOMAarHUTHAast
MHIYKIMS) 10 ONMCAHMIO HX XapaKTEpPHBIX CBOMCTB M HA OCHOBE OIBITOB, JAEMOHCTPUPYIOIIHUX
JaHHOE (PU3UYECKOE SIBJIICHUE;

» pacro3HaBaTh MPOSBICHHE MU3YYEHHBIX (DU3UYECKHUX SBICHUI B OKPY)KAIOLIEeM MHUpPE, B TOM YHUCIIE
¢u3nyeckue sABJICHUS B MPHUPOJE: NOBEPXHOCTHOE HATSDKEHUE M KallMJUIAPHBIC SIBICHUS B MPHPOJIE,
KpUCTaJLIbl B mpupoje, usinydyeHue CoiHIa, 3aMep3aHue BOJOEMOB, MOpPCKHUE Opu3bl, 00pa3oBaHUE
pOCBl, TyMaHa, HHEs, CHEera, 3JEKTpUYECKUe SBJICHHMS B aTMocdepe, 3IIEKTPUUECTBO IKHUBBIX
OpPTaHU3MOB, MAarHUTHOE TI0JI€ 3eMJIH, Apeii( TOITIOCOB, POJIb MATHUTHOTO TIOJIS JUIS JKU3HU Ha 3emIie,
MOJIIPHOE  CUSIHUE, MpPHU OSTOM INEpeBOJUTH MPAKTHUECKYI0 3ajady B Yy4eOHYI, BBIIEIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHN) PU3NUECKUX SBICHUII;

» ONHKCHIBATh M3YYCHHBIE CBOWCTBA TENl M (PU3MUYECKHUE SIBICHHS, UCIIONB3Yys (DU3NYECKUE BEITHYMHBI
(TemmepaTypa, BHYTPEHHSS SHEprusi, KOJUYECTBO TEIUIOTHI, YJAEIbHAs TEIIOEMKOCTh BEIIECTBa,
yIelbHas TemjoTa IUIABJIECHUs, yAeldbHas TEIUIoTa MapooOpa3oBaHMs, ylelbHas TEIJIOTa CrOpaHHs
TOIUIMBA, KOA((ULMEHT TMOJE3HOr0 JEHUCTBUS TEIUIOBOM MAIMHBI, OTHOCUTENIbHAs BIAXHOCTh
BO3[lyXa, OJJIEKTPUYECKUN 3apsil, CHJIA TOKA, DSJEKTPUYECKOE HAINpPSOHKEHUE, CONPOTHUBIICHUE
MIPOBOJHMKA, Y/AEJIbHOE COMPOTHBIICHUE BELIECTBA, pad0OTa U MOIIHOCTH 3JIEKTPUUYECKOTO TOKA), MPU
ONMCaHUM MPABUIBHO TPAKTOBATH (U3NYECKUH CMBICI HCHOJIb3YEMBIX BEJIMYMH, O0O3HAYEHUS U
€IMHULB (U3MYECKUX BEJIWYMH, HAXOAUTh (HOPMYIIbI, CBA3BIBAIOIINE JIaHHYIO (PU3UYECKYIO
BEIMYUHY C JAPYTUMHM BEJIMYMHAMH, CTPOUTH Tpa(UKH H3YyYEHHBIX 3aBUCUMOCTEH (QHU3MUECKUX
BEJIMYNH;

» XapaKTepH30BaTh CBOMCTBA Tel, (PU3MUECKHE SBICHHS U MPOIECCHI, HCIOIb3YSl OCHOBHBIE MOJI0KEHUS
MOJIEKYJISIPHO--KMHETUYECKOM TEOpUHM CTPOEHHUS BEUIECTBAa, NMPUHIUI CYNEpIo3ULIUU Moyiel (Ha
KayeCTBEHHOM YpOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma JuIs ydacTKa IenH, 3akoH J[xoymsa—
Jlenma, 3aKOH COXpaHEHHS SHEPruu, MpPH ATOM JlaBaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHa U
3aMMChIBAaTh €70 MATEMAaTUYECKOE BBIPAKEHUE;

» OOBACHATh (hM3WYECKHE TPOIECCHl W CBOMCTBA Tel, B TOM YHCIE€ M B KOHTEKCTE€ CHTYyallui
[IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh INPUYMHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
o0BsicHEHHE U3 1—2 JTOTHYeCKHX 1IaroB ¢ ONOpoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3NYECKUX SIBICHUH,
(bU3NYECKHUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

» pemath pacy€THbIC 3a7a4d B 2—3 JCWUCTBUS, HUCIONB3YS 3aKOHBI M (OPMYJBI, CBS3BIBAIOIINE
¢u3nyeckre BEIMYMHBI: HAa OCHOBE aHalM3a YCJIOBUS 3a/auM 3alMChIBaTh KPAaTKOE YCIOBHE,
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BBISIBJIATh HEJOCTAaTOK JAHHBIX JUIsS PELICHUA 3a7adud, BBIOUpATh 3aKOHBI U (POPMYJIbl, HEOOXOJUMBbIE
IS €€ pelIeHus], IPOBOJUTh pacuéThl U CPAaBHUBATDH MOIYUYCHHOE 3HAUeHUE (PU3NUECKOI BEIMUUHBI C
U3BECTHBIMU JIaHHBIMU;

pacro3HaBaTh MpPoOJIEMBbl, KOTOPbIE MOKHO PEIIUTh MPH MOMOMIM (PU3NYECKHX METO/0B, HCIIONIb3YS
ONMCaHWE MHCCIEOBAaHUs, BBIICIATh IPOBEPIEMOE MPEAINOJIOKEHHE, OLICHUBAaTh IPAaBUIbHOCTD
IOpsAJIKA IPOBEICHUS UCCIIEA0BaHUs, 1€JaTh BbIBObL;

IIPOBOJIUTH OIBITBl 10 HAOMIONEHHIO (GU3UYECKUX SIBICHUM MM (U3MYECKUX CBOMCTB Tel
(KanuJUIApHBIE SBIICHUS, 3aBUCHUMOCTD JIaBJICHUS BO3JyXa OT €ro o0bEMa, TeMmepaTypbl, CKOPOCTH
Ipolecca OCThIBAHMSA W HArpeBaHus IpU M3JIyYEHHMM OT ILBeTa H3Jydarolled (moriouaromeii)
IIOBEPXHOCTHU, CKOPOCTh MCIIAPEHUS BOJbI OT TEMIIEPATYphl KUAKOCTH U IUIOLIAIN €€ IOBEPXHOCTH,
JIEKTpHU3alMgd Tell M B3aUMOJEHCTBHE HJIEKTPUUYECKHX 3aps]0B, B3aUMOJCHCTBUE IOCTOSHHBIX
MarHMTOB, BU3yaJu3allisi MArHUTHBIX OJIEH MOCTOSHHBIX MarHuTOB, AEMCTBHUSI MAarHUTHOTO I10JI HA
IIPOBOJIHUK C TOKOM, CBOMCTBA 3JEKTPOMArHUTa, CBOMCTBA 3JIE€KTPOABUraTessl MOCTOSHHOIO TOKA):
(dbopMyIHpOBaTh IPOBEPSIEMbIE IPEANOJIOKEHHUS,, COOMpaTh YCTAaHOBKY M3 IPEIOKEHHOTO
000pyZI0BaHUs, OIMCHIBATh X0 ONbITa U (POPMYIMPOBATH BBIBOABI;

BBIIIOJHATh NPAMBIE M3MEPEHUsl TEMIIEPaTypbl, OTHOCUTEIIBHON BIIAXXHOCTU BO3/1yXa, CUJIbl TOKa,
HalpsDKeHHUs C UCIOJIb30BAaHUEM aHAJIOTOBBIX IPUOOPOB M JATYMKOB (U3NYECKUX BEIMYUH,
CpaBHMBATh PE3YJIbTAThl U3MEPEHUH C YUETOM 3aJaHHON a0COIIOTHON OTPELIHOCTH;

IIPOBOJIUTH UCCIIEJOBAHUE 3aBUCUMOCTH OJTHON (PM3NYECKOM BEIMUMHBI OT JPYroi ¢ UCIOJIb30BaHUEM
NpSIMBIX HM3MEPEHUH (3aBUCUMOCTb CONPOTHUBIIEHHS MPOBOJAHMKA OT €ro JUIMHBI, IUIOIIAIN
MIOTIEPEYHOr0 CEYEHMs U YAEIbHOI'O CONPOTHBIIEHMS BELIeCTBAa MPOBOJHMKA, CHJIBI TOKA, MIYLIETO
yepe3 IPOBOJHUK, OT HANpPsDKEHHUS Ha MPOBOJHMKE, MHCCIEIOBAHUE IIOCIEN0BATEIIbHOIO U
HapajyieIbHOr0 COEAMHEHUI MPOBOJHHUKOB): IUIAHUPOBATH MCCIEIOBAHUE, COOMpPATh YCTAHOBKY H
BBITIOJIHATE W3MEPEHUs, CIeAys NpPeJIOKEHHOMY IUIaHy, (UKCHPOBATh PE3YNbTaThl MOJYYCHHOM
3aBHCUMOCTH B BUJIE TaOJIUI] U IpaMKOB, JeJaTh BEIBOBI M0 PE3yJIbTaTaM HCCIIEI0BaHMS;
MIPOBOJIUTh KOCBEHHBIC HW3MEPEHUs (PU3MUECKUX BEIWYHMH (yAENbHAs TEIJIOEMKOCTh BEIIECTBA,
COIIPOTHBIIEHUE IPOBOJHHUKA, Pa0OTa U MOIIHOCTb 3JEKTPUUYECKOTO TOKA): IUIAHUPOBATh U3MEPEHUs,
coOMpaTh JKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEAys HpPEUIOKEHHOW WHCTPYKIHH, W BBIYUCIATH
3Ha4YeHUE BEJINYHHBI;

coOIIr0aTh MpaBHiIa TEXHUKH OE30MTACHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pYyI0BaHNEM;
XapaKTepu30BaTh NMPUHLHUIBI IEHCTBUA U3YYEHHBIX NPHOOPOB M TEXHUUYECKHX YCTPOUCTB C ONOPOi
Ha MX omnucaHus (B TOM 4YHUCIIE: CHUCTEMa OTOIUIEHHMsSI JOMOB, TUIPOMETp, IapoBas TypOuHa,
amIepMeTp, BOJBTMETP, CUETUYMK JJIEKTPHUUECKOW HHEPTuH, 3IIEKTPOOCBETUTEIbHBIE TNPHOOPHI,
HarpeBaTeNbHbIE 3JIEKTPONPUOOPH! (MPUMEPHI), AMEKTPUUYECKHUE MPEIOXPAHUTETH, 3JIEKTPOMArHmr,
JIEKTPOJBUraTeNb MOCTOSHHOIO TOKAa), MCHOJIb3Yys 3HAHHUS O CBOMCTBaX (PU3MUECKUX SBICHUH U
HeoOxoIuMble (hU3NMUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MpPOCTHIE TEXHUYECKHE YCTPOICTBA M HM3MEpUTENbHBbIE NPUOOPHI IO CXeMaM H
CXEMaTUYHBIM PUCYHKaM (KMJIKOCTHBIH TEPMOMETpP, TEPMOC, MCUXPOMETP, TMTPOMETP, ABUTATENb
BHYTPEHHEIO CrOpaHus, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl JJIEKTPUUECKUX Lene c
MIOCJIEI0BATENbHBIM U NapaUIEIbHBIM COECJMHEHUEM JJIEMEHTOB, pa3jinyasl yCIOBHbIE 00O3HAYCHMS
JJIEMEHTOB JJIEKTPUYECKUX LENEH;

MPUBOJUTL TMpUMEPHl (HAXOOUTh HH(MOpPMALMIO O MpUMepax) IPAKTHUYECKOrO MCIOIb30BaHU
(¢u3NYecKUX 3HAHUN B MOBCETHEBHOM KM3HM Uil obOecrieueHHsi 0€30MacHOCTU MpU OOpalleHuH ¢
npubopaMu W TEXHUYECKUMH YCTPONCTBAMH, COXpPAaHEHHUS 370pOBbS M COOJIOJEHUS HOPM
9KOJIOTUYECKOTO MTOBEIEHUS B OKPYKAIOILIEH CpelE;

OCYILIECTBIATH MOUCK MH(MOpMAaLUK U3NYECKOro cofiepxaHus B IHTepHeTe, Ha OCHOBE UMEIOIINXCS
3HaHUN M TyTEM CpaBHEHUS JONOJHUTENbHBIX HCTOYHHMKOB BBIACIATH HH(POPMALUIO, KOTOpas
SIBJIIETCS IPOTUBOPEUMBON MM MOXKET OBITh HEJOCTOBEPHOIA;

MCIOJIb30BATh MPH BHIMOJIHEHUH YYEOHBIX 3a/laHUi HAyYHO--TIOMYIISPHYIO JIUTEPATYPy (PU3UUIECKOr0
COJlep’KaHusl, CIpaBOYHble MaTepuaibl, pecypcbl cetu HTepHer, Biagerb mNpuéMamMu
KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOPMAIIUK U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE U KpaTKHE YCTHBIE COOOIIEHMs, 0000IIass HHPOPMAIUIO U3
HECKOJIbKUX HWCTOYHUKOB (DU3MUYECKOrO COAEp)KaHUS, B TOM 4YHCIE MyOIMYHO TNPEACTaBIATh
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pe3yJIbTaThl MPOCKTHOW MJIM UCCIIENOBATEIbCKON AEATEIbHOCTH, IIPU 3TOM I'PaMOTHO HCIIOJIB30BaTh
M3yYEHHBIN MOHATHUHBIN anmapar Kypca (pU3HKH, CONPOBOXKIATh BHICTYINICHHE MTPE3CHTAIMCH;

» TIpU BBINIOJHEHUH YYCOHBIX TNPOEKTOB M HCCICNOBAHUHM (PU3NYECKUX MPOLECCOB PpaCIpeIesiTh
0053aHHOCTH B TPYMIE B COOTBETCTBUU C TOCTABJICHHBIMH 33JauyaMH, CICAUTH 3a BBINOJHECHHEM
IUIaHa EHCTBUI M KOPPEKTUPOBATh €0, aJieKBaTHO OLICHUBATh COOCTBEHHBIN BKJIAJ B JESITEIbHOCTD
IpyNnbl, BBICTPAWBATh KOMMYHMKaTHUBHOE B3aWMOJAEWUCTBHE, MPOSBISIL TOTOBHOCTH pa3pellarh
KOH(JIMKTHI.

K koniy o0y4yenus B 9 kJiacce mpeaIMeTHbIC Pe3yIbTaThl HA 0A30BOM YPOBHE JOJDKHBI OTPAXKATh

C()OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUH:

» HCIIONIb30BaTh MOHATHS: CHUCTEMa OTCuéTa, MarepHajbHas TOYKA, TPAEKTOPHs, OTHOCHUTEIBHOCTH
MEXaHUYECKOro ABMKEHMs, AedopMmanus (ynpyras, IUIacTHUECKas), TPEHUE, LIEHTPOCTPEMHUTEIbHOE
YCKOpEHHUE, HEBECOMOCTDh U TEPErpy3KH, LIEHTP TSKECTH, aOCOIIOTHO TBEPJIOE TENIO, UEHTP THKECTU
TBEPJIOrO Tella, paBHOBECHE, MEXaHMUYECKUE KoeOaHHUs U BOJIHBI, 3BYK, HH(Pa3BYK U YIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIIKAJIa 3JICKTPOMATrHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JAIIbHO30PKOCTH,
CIIEKTpPhl MCIyCKaHHWA M IOIVIOLIEHMs, aibda-, OeTa- M TraMMa-u3JIydeHHs, H30TOIbl, sIepHast
SHEPreTHKA;

» pas3nuuaTh SBJICHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSMOJIMHEHHOE IBIKCHHE, PABHOYCKOPEHHOE
MPSIMOJIMHEIHOE JBUKEHHE, CBOOOJHOE IaJE€HUE TeJl, PaBHOMEPHOE [BHUKEHHE IO OKPYXKHOCTH,
B3aUMOJICHCTBHE TeJl, PpEaKTUBHOE JIBWXKEHME, KoJjiebaTellbHOEe [BI)KEHUE (3aTyXawollue Hu
BBIHYJICHHbIE KOJIEOaHUs), PE30HAHC, BOJIHOBOE [IBUKEHUE, OTPaKEHUE 3BYyKa, MPSIMOJIMHEHHOE
pacnpoCTpaHEHUE, OTPAXCHHE W IPEIOMIICHUE CBETa, IIOJHOE BHYTPEHHEE OTPAKEHUE CBETA,
pasnoxkeHue Oenoro cBeTa B CHEKTP U CIO0XEHHE CIEKTPAIbHBIX LBETOB, IUCIEPCHUs CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BOBHUKHOBEHUE JMHENYATOr0 CHEKTpa U3JIy4eHHs) 10 OMHCAHUIO
UX XapaKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB, JIEMOHCTPUPYIOUINX JaHHOE (PU3NYECKOE SIBIICHHE;

» pacro3HaBaTh NPOSBICHUE M3YYCHHBIX (DU3NYECKUX SIBICHUH B OKpYXalolleM MHpE (B TOM YHCIE
¢dbusnveckne SBICHUS B NMPUPOJE: NMPUIMBBI M OTIMBBI, ABMKEHHE TutaHeT CONHEYHOH CHUCTEMBI,
pPEaKTUBHOE JIBM)KCHHUE JKUBBIX OPIaHU3MOB, BOCHPHSITHE 3BYKOB JXHUBOTHBIMH, 3€MIIETPSICEHHE,
celicMMUYeCcKHUEe BOJIHBI, IIyHaMH, 9XO, IIBETa TE€J, ONTHYECKUE SBJICHUS B MPUPOJE, OMOJIOTMYECcKOoe
NeWcTBUE BHUIUMOIO, yIbTPapHUOJIETOBOTO M  PEHTICHOBCKOIO  M3JIyY€HHUH, €CTEeCTBEHHBIi
paZAMOaKTUBHBI (OH, KOCMUYECKHE JIyud, DPAJUOAKTUBHOE MW3JIyYEHUE MPHUPOJHBIX MUHEPAJIOB,
JeicTBUE paMOaKTUBHBIX M3IYYEHUH Ha OPraHU3M 4elloBeKa), IPU 3TOM MEePEBOAUTH MPAKTUYECKYIO
3a/1a4y B y4eOHYIO, BBIIETSATh CYIIIECTBEHHbIE CBOWCTBA (MPU3HAKHN) (PU3NUECKUX SBICHHUI;

> ONHCHIBaTh M3YYCHHBIC CBOWCTBA TeN M (U3MUYECKHE SBICHUS, WUCIONB3YS (pU3MYecKue BEIUYHHBI
(cpeaHsisi ¥ MTHOBEHHAsl CKOPOCTb TeJla IPU HEPAaBHOMEPHOM JIBUKEHUH, YCKOPEHHUE, IEpEMEIECHUE,
IyTh, YIJIOBas CKOPOCThb, CHJIa TPEHHUsS, CHJIa YINPYTOCTH, CHJIA TSKECTH, YCKOpEeHHe CBOOOJIHOTO
MajieHusl, BeC Tela, MMIIYJIbC Tejla, HMIIYJIbC CHJIbI, MeXaHudyeckas paboTa U MOIIHOCTb,
MIOTEHLIMAJIbHAs. DHEPIUs TeNa, MOJHATOTO HAaJ IOBEPXHOCTBIO 3€MJIM, MOTEHIUAJIbHAs HDHEPrHs
C)KaTOM MpYXUHBI, KUHETHUYECKas HHEpPrus, IOJIHAs MeXaHWYecKas SHEeprus, MepuoJl M dYacTtoTa
Kone0aHuH, JUIMHA BOJHBI, I'POMKOCTb 3BYKa W BBICOTAa TOHA, CKOPOCTh CBeTa, II0Ka3aTellb
MIPEIOMJIEHUSI CPENibl), NMPU OMMCAHUU IMPABUIBHO TPAKTOBATH (PU3MYECKUI CMBICH HCHOIb3YEMBIX
BEIMYMH, OOO3HAYEHMS M EAMHULBI (U3NYECKUX BEJIMYMH, HAXOAUTh (HOPMYJIbI, CBS3BIBAIOLIME
JNaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMH, CTPOUTh TpadUKUd H3YYEHHBIX
3aBUCUMOCTEH (PHU3MUECKUX BEIUYMH;

» XapaKTepH30BaTh CBOMCTBA Tell, (PU3MUECKUE SBICHHUS W TPOIECCHI, UCTIOIB3ys 3aKOH COXPaHEHUS
9HEPrUM, 3aKOH BCEMHPHOIO TATOTEHUS, NPUHIUI CYNEPHO3ULNHN CUJI, IPUHIUI OTHOCUTEIBHOCTH
lanunest, 3akoHbl HbIOTOHA, 3aKOH COXpAaHEHUS MMITYJIbCA, 3aKOHBI OTPAXEHHUS U IPETOMIICHUS
CBETa, 3aKOHBl COXPAHEHHUs 3aps0BOIO M MAacCOBOIO YHUCEN NPH SJIEPHBIX pEaKUUsAX, MPH ITOM
JlaBaTh CIOBECHYIO (DOPMYITMPOBKY 3aKOHA U 3alMCHIBATh €r0 MAaTEMaTUYECKOE BHIPAYKEHUE;

» OOBICHATH (PU3MUYECKHE MPOIECCHl M CBOWCTBAa T, B TOM YHCIC M B KOHTEKCTE CHTYaIMi
MIPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISBISTh MPUUYUHHO--CIEICTBEHHBIE CBSA3H, CTPOUTH
00BsICHEHUE U3 2—3 JIOTHYECKUX LIaroB ¢ OMOpoil Ha 2—3 W3y4eHHBIX CBOICTBA (PM3NYECKUX SIBICHUI,
(bu3MYECKUX 3aKOHOB WUJIM 3aKOHOMEPHOCTEN;
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pemats pacu€THbIE 3a7aud (OMUpAIOIIMEcs HAa CHCTEMY W3 2—3 ypaBHEHU), UCHOJB3YS 3aKOHBI U
(bopMyIIbl, CBSI3bIBAONINE (PU3HUECKUE BETUYMHBI: HA OCHOBE aHAIM3a YCIIOBHS 3a/1a4M 3alKChIBATH
KpaTKOE€ YCJOBHE, BBISBIATH HEJOCTAIOLIME WJIM H30BITOYHBIE [aHHbIE, BbIOMpPATh 3aKOHBI U
bopmMynbl, HEOOXOAWMBIE [UIS PpEIICHUS, MPOBOIUTH pAacY€Tbl U OLCHWBATh PEATHCTUYHOCTH
MOJIYYEHHOT0 3HAUCHUS (PU3HUECKON BEIMYUHBL,

pacro3HaBaTh MpPOOJIEMBbl, KOTOPbIE MOKHO PEIIUTh MPH MOMOMIM (PU3NYECKHX METO/0B, HCIIONIb3YS
ONMCAaHUE WCCIEeIOBAaHUS, BBIICIATH IPOBEpPsSEMOE MPEANOJIOKEHNEe, OICHUBATh MPABHIbHOCTD
MOpsiAKa MPOBEJCHUS MCCIIEIOBaHMS, AETaTh BBIBOJbI, HHTEPIPETHUPOBATH PE3yJIbTaThl HAOIIOICHHMA
U OTIBITOB;

MIPOBOJIUTH OTIBITHI 110 HAOIIOACHUIO (PU3UUECKUX SBICHUN MM (PU3NYECKUX CBOMCTB Ten (M3yueHHE
BTOpOro 3akoHa HbIOTOHA, 3aKOHa COXpaHEHHsI SHEPruH, 3aBUCUMOCTh Iepuojaa KoyeGaHui
NPY>KUHHOTO MasTHHUKa OT MAacChl Ipy3a M >KECTKOCTU NMPYXHHBI U HE3aBHCUMOCTH OT aMIUIUTY/IbI
MasblX KoseOaHul, MpsIMOJIMHEHHOE paclpoCTpaHeHHE CBETa, pas3siosKeHHEe Oeloro cBera B CIHEKTP,
M3yueHHE CBOMCTB H300pakeHUs] B IUIOCKOM 3€pKajle M CBOMCTB H300paKeHHs IpeaMeTa B
coOuparolei J1uH3e, HA0MI0ACHNUE CIUIONIHBIX U JJMHEHUYaThIX CIEKTPOB U3IYUYEHHS): CAMOCTOSATEIHHO
coOMpaTh yCTAaHOBKY M3 H30BITOYHOrO Habopa OOOpYHOBaHUS, OINMCHIBATH XOJ OMNbITA U €ro
pe3ynbTaThl, (GOPMYIUPOBATH BHIBOJIBI;

POBOJIUTh TPU HEOOXOAMMOCTH CEPHIO NPSIMBIX HM3MEPEHHUH, ONpeAessss CpeaHee 3HaueHHUe
u3MepsieMoil BenuunHbI (POKyCHOE paccTosTHUuE cOOMparolei INH3bI), 000CHOBBIBATH BBIOOP criocoba
M3MEepeHus (M3MEPHUTEIBHOTO PHOOopa);

MIPOBOAUTHh HCCIEAOBAaHUWE 3aBUCHUMOCTEH (DM3MYECKUX BEIMYMH C HCIOJIB30BAHUEM MPIMBIX
M3MEpEeHUH (3aBUCHMOCTh IYTH OT BPEMEHH INPH PABHOYCKOPEHHOM [BM)KCHHUH 0€3 HadalbHOM
CKOpOCTH, TepuoAa KojeOaHuN MaTeMaTH4eCKOro MasTHUKAa OT AJUHBI HUTH, 3aBUCHMOCTH yIja
OTPaXEHHsI CBETa OT yIJla MNaJCHUS M yIJa NPEJOMIICHHS OT Yrjla MajJeHHs):. IUIAHHUPOBATh
UCCIIEIOBaHUE, CAMOCTOSITENIFHO COOMpAaTh YCTAaHOBKY, (UKCHUPOBATh pPE3YyJbTAThl IOJIYYEHHOMN
3aBUCUMOCTH (PM3MUYECKUX BEIMYMH B BHJIE TAOIHII U TpadUKOB, IENIaTh BBHIBOJBI 1O pe3yJbTaTaM
UCCIIEIOBAHMUS;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUST (PU3MUECKUX BEIMYMH (CPEIHSS CKOPOCTh M YCKOPEHHE Teja MpH
PaBHOYCKOPEHHOM  JIBIJKEHUH, YCKOPEHHME CBOOOJHOrO  MajeHHs, IKECTKOCTh IPYKUHBI,
KOX(QQUIHMEHT TPEHHS CKOJIBKECHHS, MeEXaHHWYeckas padoTa M MOIIHOCTh, YacTOTa M IIEPHOA
KoJIe0aHUH MaTeMaTHYeCKOro M IMPYXKMHHOTO MAasTHUKOB, ONTHYECKas cuja coOMparolieil JIMH3BI,
paIMOaKTUBHEIA (OH): TUTAHUPOBATh HW3MEPEHUs, COOMpPATh HSKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBIMOJIHATE M3MEPEHUs, Cleqysd MPEUIOKEHHOW HHCTPYKLMHU, BBIYMCIATH 3HAYEHHE BEIUYMHBI U
aHAJM3UPOBAThH MOJTyYSHHBIE PE3YIIbTATHI C YIETOM 3aJaHHOH ITOTPEITHOCTH H3MEPEHHIA;

co0Jro1aTh MpaBUiIa TEXHUKH O€30MaCHOCTH IpU paboTe ¢ 1abopaTopHbIM 000pYy/I0BaHUEM;
pa3nuyaTh OCHOBHBIC IPU3HAKH W3YUYEHHBIX (PH3MUECKUX MOJIENIEH: MaTepHallbHas TOUKA, aOCOIIOTHO
TBEPJIOE TEJO, TOYEUHBIH MCTOYHUK CBeTa, JIyd, TOHKas JIMH3a, IUIAHETapHas MOJeIb aToMma,
HYKJIOHHAs1 MOZIETTh aTOMHOTO SIJIpa;

XapaKTepu30BaTh NMPUHIMIIEI IEHCTBHS M3YyYEHHBIX NMPHOOPOB M TEXHUYECKUX YCTPOUCTB C ONOPOii
Ha WX ONMHUCAHUs (B TOM YHCIIE: CIIUJOMETP, TATYUKHU ITOJIOKEHHS, PACCTOSHUS U YCKOPEHHS, paKeTa,
9XO0JIOT, OYKH, MEPUCKOM, (oToanmnapar, ONTHUYECKUE CBETOBOMBI, CHEKTPOCKOI, TO3UMETpP, KaMepa
Bunbcona), ucnonb3yst 3HaHHMS O CBOWMCTBaX (PU3MYECKHX SBICHUM M HEOOXOAMMbIE (PU3NUYECKUE
3aKOHOMEPHOCTH;

UCTIOJNB30BaTh CXEMbl M CXEMAaTWYHBIE PHUCYHKH HM3YYCHHBIX TEXHHYECKHX  YCTPOMCTB,
M3MEPUTENBbHBIX MPUOOPOB M TEXHOJIOTMYECKHX MPOLECCOB MPU PEIIeHHH Y4eOHO--TIPAaKTUYECKUX
3a71a4, ONTHYECKUE CXEMBI JUTSI TOCTPOSHHS M300pakeHH B INIOCKOM 3€pKaJie M COOMpArOIIeH TH3E;
OPUBOANUTH TPHUMEPHl (HAXOAUTh HH(POPMAIMIO O TMpUMepax) MPAKTUYECKOTO MCIOIb30BaHUS
(bu3NYeCcKUX 3HAHWW B MOBCETHEBHOHW KHM3HH Ui oOecrieueHusi 0€30MacHOCTH MpH OOpameHuu ¢
npubopaMu M TEXHUYECKMMH YCTPOMCTBAMH, COXPAaHEHHsS 3/I0pOBbsI U COONIOACHUS HOPM
HKOJIOTUYECKOTO MTOBEICHUS B OKPY)KAIOIIEH cpee;

OCYLIECTBIATh IMOMCK HHpoOpManuu (QHU3MUECKOro cojepkaHuss B VHTepHETe, caMOCTOSTEIbHO
dbopMyIHpys TIOMCKOBBIH 3allpoc, HAXOMUTh IIYTH OIPEICIICHUS] JIOCTOBEPHOCTH ITOJTYyYCHHOM
uH(pOpMalMK Ha OCHOBE UMEIOIIMXCS 3HAHUN U JIOTIOJTHUTEIbHBIX UCTOUHUKOB,;
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» WCIOJIB30BATh NPH BBHIOJIHEHUN YYEOHBIX 3aaHUIl HAyYHO--TIOMYJISIPHYIO JINTEpaTypy (pU3MYECKOTO
COZIepKaHUs, CIOPAaBOYHBIE MaTepuanbl, pecypchl ceTu VHTepHeT, BiajeTb NpuUEMaMu
KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHus HHPOPMAIMK U3 OJHON 3HAKOBOW CHCTEMBI B IPYTYIO;

» co3aaBaTh COOCTBEHHbBIC TMCHbMEHHBIC U YCTHBIE COOOIIEHHSI Ha OCHOBE MH(POPMAIIUU U3 HECKOJIBKHUX
MCTOYHHKOB (PU3MYECKOro COJEepKaHUs, IyOIMYHO NPEACTAaBIATh PE3yiabTaThl MPOSKTHOW WIH
HCCIIEA0BATENIBCKON AECATENBHOCTH, IPU 3TOM TI'PAaMOTHO HCIIOJIb30BATh W3Y4YCHHBIM IOHATUMHBINA
ammapaT HM3y4aeMoro pasjena (HU3MKH M CONPOBOXIATh BBICTYIUIGHHE IpE3eHTalMedl ¢ y4E€ToM
0COOEHHOCTEH ayAUTOPUU CBEPCTHUKOB.
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TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
Ne HaumeHoBaHme pa3fesioB H TeM Koamiecrso nacos DJieKTpoHHbIe (HU(ppoBLIE)
n/n NMPOrpaMMbI Bcero Kourpoabnpie| lipaktuieciue o0pa3oBaTe/ibHbIE pecypChl
padoThI padoThI
Pazgen 1. ®@usnka u eé poJjb B NO3HAHUM OKPY:KAI0LIEro MHpa

1.1 dwusuka - HayKa 0 MPUPOC 2 bubmorexa HHOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
12 (DH3HHCCKHE BEIIHHHI 2 1 https://m.edsoo.ru/7f416194

13 EcrecTtBeHHOHAYUYHBIN METOT 2 1 bu6mmoreka [IOK
' TTO3HAHMS https://m.edsoo.ru/7f416194

Hroro no pazneny 6
Pasznea 2. [lepBoHayaibHbIE CBEJeHUS 0 CTPOCHUH BellleCTBA

2.1 Crtpoenue BemiecTBa 1 bubymotexa [IOK
https://m.edsoo.ru/7f416194

29 JIBMKeHHE U B3aUMOJICHICTBHUE 2 1 bu6mmoreka [IOK
' YaCTHII BELICCTBA https://m.edso0.ru/7f416194

2.3 | ArperatHble COCTOSIHHS BemecTBa| 2 bubmorexa HHOK
https://m.edsoo.ru/7f416194

Uroro no pazueny )

Paznen 3. /IBu:keHue U B3aUMO/ieiicTBHE TeJl

bu6mmoreka [IOK
3.1 Mexanuteckoe ABKeHIe 3 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.2 WNuepnus, macca, IIIOTHOCTh 4 1 https://m.eds00.ru/7f416194
bubmuorexa [JOK
3.3 Cuna. Bupet cnn 14 1 2 https://m.edsoo.ru/7f416194
Uroro no pazueny 21
Pa3znen 4. /laBjienne TBEPABIX TeJl, S)KUJAKOCTE U ra3oB
il
| Moo Tepewrs e | B LOK
' ’ https://m.edsoo.ru/7f416194
U razamu
bu6nmoreka [JOK
4.2 JlaBenne KHAKOCTH S https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
4.3 ATmoC(hepHOE f1aBeHHe 6 https://m.edsoo.ru/7f416194
44 JelicTBHE KUIKOCTH U Ta3a Ha 7 1 3 bubnuotexa [JOK
' NOTpYXEHHOE B HUX TEJIO0 https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nea 5. PaGora u MOIIHOCTDH. JHEprus
bu6mmoreka [JOK
51 Pabora i momHoCTS 3 1 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
5.2 Hpocrsie MexaHH3MEI 5 1 https://m.edso00.ru/7f416194
bu6mmoreka [JOK
53 Mexanueckas sueprus 4 1 1 https://m.edso00.ru/7f416194
Hroro no paszneny 12
PezepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB 68 3 12

[10 IIPOTPAMME
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8 KJIACC

Ne HaumeHoBaHme pa3nesioB u TeM Koamecrso wacos DJieKTpoHHBIe (HU(ppoBLIE)
n/n NMPOrpaMMbI Bcero Konrpoaenpie | Mpaxrieckue o0pa3oBaTe/ibHbIE pecypChl
padoThI padoThI
Pa3gen 1. TersioBble IBJICHUS
1.1 | CrpoeHue 1 CBOMCTBA BEIECTBA 7 Enbmiorexa ITOK
https://m.edsoo.ru/7f4181ce
Bbu6moreka [JOK
12 Ternopie npouecc! 21 1 S https://m.edsoo.ru%f4l81ce
Hroro mo pazneny 28
Pa3nen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS
1] s .| L |, ook
. https://m.edsoo.ru/7f4181ce
B3aHMOJICHCTBHE
2.2 | llocrostHHBIN dnekTpudeckuii Tok | 20 1 7 h ttpssilrglpé(;?)?f?u%%ﬁ&ce
bubanoreka [IOK
2.3 MaruuTHbIe IBJICHUS 6 1 15 https://m.edsoo.ru%f418lce
2.4 | DIeKTpoMarHuTHAs WHITYKITUS 4 bubmorexa HHOK
https://m.edsoo.ru/7f4181ce
Htoro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 3 145
ITPOITPAMME '
9 KUJIACC
Ne HaumeHoBaHMe pa3aesioB U TeM Kouirectso 4acos DJleKTpOoHHbIe (LM (ppOBbIE)
n/n NporpaMmbl Bcero Kourpoaenpie | Mpaxruteckue o0pa3oBaTe/bHBIC PECYpChI
padoThl padoTsl
Paznen 1. Mexanuuyeckue siBJIeHHUSA
11 MexaHn4ecKoe JIBMKEHHUE U 10 1 bu6nmoreka [JOK
' CITOCOOBI €70 ONMCAHUS https://m.edsoo.ru/7f41a4a6
1.2 BzanmoneiictBue ten 20 1 3 Eubmaorexa IJOK
https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
13 3aKOHEI coXpaHeHus 10 3 https://m.edsoo.ru%f41a4a6
Hroro no paszneny 40
Pa3gen 2. Mexannyeckue K0J1e0aHUs ¥ BOJTHBI
bu6mmoreka [JOK
2.1 MexaHn4ecKkue KojaeOaHus 7 3 hitps://m.e dsoo.ru% 413426
bu6mmoreka [JOK
2.2 | MexaHW4ecKue BOJHBI. 3BYK 8 1 3 hitps://m.e dsoo.ru% 413426
Wroro no pazueny 15
Pa3nen 3. DieKTpOMarHuTHOE MOJIE U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHuTHOE TOJIE U 6 2 bubmuorexa [JOK
' 9JIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIE SIBJICHHS
4.1 | 3akoHBI paclpoCTpaHEeHUs cBeTa | 6 2 h ttmgﬁﬁf&?}?ﬁuﬁ(}?‘ga 426
4.2 | JIuH3BI B OITUYECKHE IPUOOPHI 6 3 bubnnorexa [JOK
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https://m.edsoo.ru/7f41a4ab

Paznoxenue 0enoro ceera B

bubmuoreka [JOK

4.3 CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Pa3zgen S. KBaHTOBBIC SIBJICHUS
51 Hcnyckanue u OIIONIEHUE CBETa 4 1 bubmumoreka [IOK
' aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHI/Ie ATOMHOTO Sipa 6 1 httDS]IS;/I gl%ié%%?u%?ﬁ%%
bubmmoreka [JOK
>3 Flaepisie peaxuin ! ! ! https://m.edsoo.ru%f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe/1bHO-0000 IIAI0IIM I MOAYJIb
[ToBTOpEeHME M 0000IIEHNE Butmiorexa LIOK
6.1 | conepcammi kypea gusmii 32 7-9 |9 2 https://m.edsoo.ru/7f41a4a6
KJIacC
Hroro mo pazneny 9
OBHIEE KOJIMYECTBO YACOB I10 102 3 7
ITPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
» @wusuka: 7-i kiacc: 0a30BbI ypoBeHb: y4eOHuK, 7 kiacc/ Ilepeimkun .M., Banor A.U.,
Axuunonepnoe obmectBo «M3narensctBo «lIpocsemienue»
» @wusuka: 8-i1 kiacc: 0a30BBI ypoBeHb: yueOHMK, 8 kimacc/ [lepeimkun M. M., UBanos A. U.,
Axuunonepnoe obmectBo «M3narensctBo «lIpocBemenne»
» @wusuka: 9-it kinacc: 0a30BbIH ypoBeHb: yueOHHK, 9 kiacc/ Ilepeimkun M. M., I'ytauk E. M.,
WBanos A. U., [lerpoBa M. A., Akimonepnoe obmiectBo «M3narensctBo «IIpocBerienne

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubnuoreka I{OK https://m.edsoo.ru
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