HHOACHUTEJIBHAA 3AIIUCKA

Pabouast mporpamMma mo ¢u3uke Ha ypoBEHb OCHOBHOTO OOIEro oOpa3oBaHus I oO0ydaromuxcs 7—9-x
kiaccoB MBOY «CIII Ne 4 . Kimtoun» pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSMMU:

o  DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccutickoii denepanumny;

e nmpukaza Munnpocsemienuss ot 31.05.2021  Ne 287 «O6  yTBepxkaeHuH (eaepaabHOro
rocy/1apcTBEHHOr0 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOT'O O0IIEr0 00pa3oBaHuUs»;

e mnpukaza Munnpocsernienus oT 18.05.2023 Ne 370 «O06 yrBepxaeHun ¢eaepaibHOil 00pa3oBaTenbHOM
IIPOrpaMMbl OCHOBHOT'O OOIIET0 00pa30BaHus»;

e 1mpukaza MwunnpocBemenus ot 22.03.2021 Ne 115 «O6 yrBepxkaeHuu I[lopsiika opraHuzanuv |
OCYILIECTBIICHHUS 00Pa30BaTEIILHON EATEIILHOCTH MO OCHOBHBIM 00I11€00pa30BaTeIbHBIM IIPOrpaMMam
— 00pa3oBaTesbHBIM MpPOrpaMMaM HadallbHOTO OOIIEro, OCHOBHOTO OOIIEr0o M CpeIHEro ooOIero
00pa3zoBaHus»;

e  KOHIICMIIMYU MpenoAaBaHus yueOHoro npeamera «Dusukay;

e CII 2.4.3648-20 «CaHUTapHO-3ITUIEMUOJIOTHYECKUE TPEOOBAHHUS K OPTaHU3AIMsIM BOCHHUTAHUS U
o0Oy4deHus, OTAbIXa U O3I0POBJICHHS JETeH U MOJOICIKNY, YTBEPKACHHBIX IOCTAHOBICHUEM [JIABHOTO
canurTapHoro Bpauda ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urueHnueckre HOPMATUBBI U TPEOOBAHMSA K OOECIEYCHUIO OE30MAaCHOCTH U
(mm) Oe3BPEAHOCTH JUISl YelIOBeKa (aKTOPOB CPEeAbl OOMTAHHSY, YTBEPKICHHBIX IIOCTAHOBJICHUEM
[JIAaBHOI'O caHuTapHoro spauva ot 28.01.2021 Ne 2;

e (enepanbHOI pabouell MPOrpaMmbl 10 yueOHOMY NpeameTy «Du3znkay.

Pabouas npoepamma opuenmuposana na yenesvie npuopumemovl, cHopmMyIuposanHvle 8 GedepanbHol
paboueti npoepamme socnumanus u 8 paboueti npoepamme socnumanusi MBOY «CIHI Ne 4 r. Kiroun»

[IporpamMma 1o ¢u3uke Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHWs COCTaBJICHA Ha OCHOBE
MOJIOXKEHUH M TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUS Ha 0a30BOM ypOBHE OCHOBHOW 0Opa3oBaTeiIbHOU
nporpammsl, npezactaBieHHbx B PI'OC 00O, a takxe ¢ yuérom (enepanbHoil paboueil mporpammbl
Bocrniutanus u KoHnenmuu npenogaBanust yaeOHoro npeamera «Duzukay.

Conepxanue mnporpaMmbl 1o (U3MKe HampaBleHO Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYUYHOU
IrPaMOTHOCTH OOYyYalolMXCsl M OpraHu3alyi0 H3ydyeHus (U3NKUM Ha JAESITeIbHOCTHOM ocHoBe. B
nporpaMMe 1o (pU3MKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOrO MpeaMeTa B pean3alud TpeOOBaHUi
OI'OC OOO k mIaHupyeMbIM JIMYHOCTHBIM M METalpeIMETHBIM pe3yibTaTaM OOy4YeHHs, a TakKxke
MEXITPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX Y4YEOHBIX IMPEIMETOB Ha YpPOBHE OCHOBHOI'O OOIIETo
oOpazoBaHusl.

IIporpamma no ¢u3uKe ycTaHaBIMBAET paclpesaeieHre ydeOHOro Matepuaia o rogaM o0ydeHus
(mo kyaccam), mpejularaeT IPUMEPHYIO IOCIEI0BAaTEIbHOCTh U3YYEHMs] TEM, OCHOBAaHHYIO Ha JIOTHKE
Pa3BUTHS IPEIMETHOTO COJIEPKaHMSI U YUETE BO3PACTHBIX 0COOEHHOCTEH 00yUaroMXCsl.

[IporpamMma mo ¢u3uke pa3paboTaHa ¢ LEIbIO OKa3aHHUS METOAMYECKON MOMOIIM YYHUTETIO B
co3JIaHUM paboueil MporpamMMsbl 10 Y4eOHOMY MTpPEIMETY.

Ousuka SBISETCS CUCTEMOOOPA3YIOUIMM JUIsl €CTECTBEHHO-HAyYHBIX Y4EOHBIX HPEIMETOB,
MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE MTPOLIECCOB U SIBJICHU, N3y4yaeMbIX XUMHEN, ONOTIOTHEH,
acTpoHOMHUEH W (u3myeckoil reorpadueii, BHOCHT BKJIAJ B €CTECTBEHHO-HAYYHYIO KapTHUHY MHPA,
IpeoCTaBIIsIeT Haubosiee ACHbIe 00pa3lbl MPUMEHEHUsI HayYHOI'O METOJIa MO3HaHMs, TO €CTh Crocoda
MOJIy4€HUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa 13 TIaBHBIX 337a4y (pru3nyeckoro oOpa3oBaHUs B CTPYKTYpe 00IIero oopa3oBaHUs COCTOUT B
(GbOopMHPOBaHUU €CTECTBEHHO-HAYYHON I'PaMOTHOCTH M MHTEpeca K HayKe y oOydaromuxcsl.

W3yuenne ¢u3uku Ha  0a30BOM  YpOBHE  INpEANOJaraeT  OBJIAJACHUE  CIEAYIOUIMMHU
KOMIIETEHTHOCTSIMU, XapaKTepU3YIOLUIUMHI €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTD:

® Hay4HO OOBSICHSTH SIBIICHUS;

® OILICHUBATh U IOHUMATh 0COOEHHOCTH HAyYHOT'O UCCIICIOBAHMS;

® HHTEPNPETUPOBATH JAaHHBIE U MCIOJB30BATh HAYUHBIC TOKA3aTEIbCTBA JJIS MMOJYYICHUS
BBIBOJIOB.
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enn n3yuyeHus PU3MKU HA YPOBHE OCHOBHOTO 0O0Iero oopasoBanus omnpejaesneHbl B Konnenuu
npernoaBanus yyeOHoro mnpeamera «®usuka» B 00pazoBaTeNbHBIX OpraHu3anusax Poccuiickoit
@denepanny, peaqu3yloUMX OCHOBHBIE 00IIe00pa30BaTeNIbHBIE MPOTPaMMbl, YTBEPXKIEHHON pelleHreM
Komnernn MunucrepctBa mpocsenierusi Poccuiickoit @enepanun (mpotokon ot 3 mexadpst 2019 r. Ne
[1K-4BH).

Henn usyvyenus ¢pusuku:

e [puOOpeTeHHE HHTEepeca W CTPEeMIICHHS OOydYaloIIMXCsl K HAaydHOMY H3YUEHHUIO HPHUPOJIBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

® pa3BUTHE MPEICTABICHUN O HAYYHOM METO/JIE TIO3HAHUS U (DOPMUPOBAHHE HUCCIICAOBATEIHLCKOTO
OTHOIIEHUS K OKPY>KAIOIIUM SIBIICHUSM;

e (opmupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3YYeHHs] OCHOB CTPOCHHUS MaTepUH
1 (yHITaMEHTAJIbHBIX 3aKOHOB (DU3HKH;

e (opMHUpOBaHME MPEICTABICHUA O PO (PU3MKM JUIS PA3BUTHS JAPYIMX €CTECTBEHHBIX HAYK,
TEXHUKH M TEXHOJIOTHIA;

e pa3BUTHE MPEJCTABICHUN O BO3MOXHBIX cdepax Oyaymiei npodeccuoHaIbHON NeaTeIbHOCTH,
CBSI3aHHOM C (PU3UKOM, MOATOTOBKA K JlaibHeHIIeMy 00y4eHHIO B 3TOM HANPaBICHHH.

JloCTIKeHHe 3TUX IeJeld MporpaMMmbl MO (HU3UKE Ha yYpOBHE OCHOBHOTO OOIIET0 0O0pa3oBaHUS

o0ecreunBaeTcs peleHueM CIeAYONnX 3a1aY:

e npuoOpeTeHHEe 3HAHWKW O JUCKPETHOM CTPOCHUHU BEIECTBA, O MEXAHMYECKHX, TEIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;

e MpuOOpeTeHHE YMEHHI OMUCHIBATh U OOBACHATH (PU3UYECKHE SBICHHSI C HCIOJIb30BAHUEM
MOJyYEHHBIX 3HAHMI;

® OCBOCHHME METOJIOB PEILICHUSI MPOCTEUINNX PACYETHBIX 33]a4 C HCIOJIb30BAaHUEM (PU3UYECKUX
MOJeJIel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

® pa3BUTHE YMEHUW HAONIOAATh MPUPOJHBIC SIBICHUS W BBINOIHATH OIBITHI, JTAOOPATOPHBIE
paboThI U HKCIIEPUMEHTAIbHbBIE UCCIIEA0OBAHUS C UCIIOJIb30BaHUEM U3MEPUTEIBHBIX IPUOOPOB;

e ocBoeHME TpuéMOB paboTel ¢ HH(popManuer (U3NYECKOrO COAEp)KaHUs, BKIIOYAs
MH(OPMALIUIO O COBPEMEHHBIX AOCTHKEHUSAX (U3WKH, aHAIU3 M KPUTUYECKOE OIICHUBAHHE
nH(popManuu;

® 3HAKOMCTBO cO cdepamu Tpo(hecCHOHATBHONW NeATEeIbHOCTH, CBA3aHHBIMU C (PU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHHIX (DPU3MUECKOI HAYKH.

Ha uzyuenne ¢puszuku (6a30BbIl YPOBEHB) Ha YPOBHE OCHOBHOTO O0IIIET0 00pa30BaHUs OTBOJAUTCS

238 uvacoB: B 7 knacce — 68 vacoB (2 yaca B Hezento), B § kiacce — 68 yacoB (2 yaca B Hejemo), B 9
KJ1acce — 102 yaca (3 yaca B HEJIENIO).

[Ipennaraemeliii B mporpamme no (u3MKe MepedeHb JadopaTOpHbIX pabOT U OIBITOB HOCHUT
PEKOMEHIAaTENIbHBIA XapaKkTep, YYUTeIb JeJIaeT BBIOOp MpoBeleHHs J1a00opaTOpHBIX pabOT U OMBITOB C
y4€TOM MHJUBUIYaJIbHBIX OCOOEHHOCTEH OOy4aroUMXcs, CHUCKAa DSKCIHEPUMEHTANbHBIX 3aJaHuM,
IpeJularaeéMbIX B paMKaxX OCHOBHOT'O T'OCY/IapCTBEHHOT0 SK3aMeHa 1o (pusuke.



COJAEPKAHUE OBYYEHUA
7 KJIACC

Paznen 1. ®usuka u eé poJib B NO3HAHNM OKPY:KAIOIIEro MUpa.

®duznka — Hayka o npupoje. AsneHus npupoasl. usznyeckue sBICHUSA: MEXaHUYECKUE, TEIIOBHIE,
3IEKTPUYECKUE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIC.

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

Kak ¢usuka u apyrue ecrecTBeHHble HAayKH H3Yy4aroT MpHpoay. EcTecTBeHHO-Hay4dHBIH METOA
MO3HAHUS: HAOJO/IEHHWEe, MOCTAaHOBKAa HAay4YHOTO BOIPOCA, BBIIBMXKEHUE THIOTE3, JKCIEPUMEHT IO
MIPOBEPKE THIIOTE3, OOBSICHEHHE Ha0I01aeMoro sBieHus. Onucanne GU3NYECKUX SIBJICHUN C TTOMOIIBIO
MOJIEIIEN.

Jemoncmpayuu.

1. MexaHuueckue, TEIIOBbIC, YNIEKTPUUYECKIE, MATHUTHBIC, CBETOBBIC SIBIICHUSI.

2. Dusudyeckwe NPUOOPHI W TPOIEAYypa MPSAMBIX HM3MEPECHHUH aHAJOrOBBIM U IH(PPOBBIM

pUOOpPOM.

Jlabopamopuvie pabomul u onsimol.

Omnpenenenne UeHBI JeNIeHUs MIKAIbl H3MEPUTEIHLHOTO MpHOopa.

N3mepenue paccTossHUMN.

N3mepenune o0bEMa )KUIKOCTH M TBEPIOTO Tea.

Onpenenenre pa3smMepoB MaJIbIX TEl.

N3mepenne Temneparypsl py NOMOILU KUAKOCTHOTO TEPMOMETPA U IaTUYMKA TEMIIEPATYPBI.
[IpoBenenue uccienoBaHUs MO MIPOBEPKE TMIIOTE3BI: AAJIBHOCTH MOJETA IIAPUKA, MYIIEHHOIO
TOPU30HTANILHO, TEM O0JIbIIIEe, YeM OO0JbIIe BBICOTA ITYCKA.

Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBAa.

CrpoeHue BemIecTBa: aTOMbl U MOJEKYJbI, UX pa3Mmepbl. ONbITHI, JOKAa3bIBAIOIINE TUCKPETHOE
CTpOEHHE BEIECTBA.

JIBrkeHue yactul BemecTBa. CBsA3b CKOPOCTH JIBHXKEHUS 4acTHI] ¢ Temneparypoil. bpoyHoBckoe
newkenue, nuddysus. BzanmoaencTBre yacTUIl BeECTBa: MPUTHKEHNE U OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHHS BEIIECTBA: CTPOEHHUE Ta30B, KUAKOCTEH U TBEPABIX (KPUCTATHUECKHX)
Ten. B3auMOCBsI3b MEXIy CBONCTBAMHM BEIIECTB B Pa3HbIX arperaTHbIX COCTOSHUAX U HX
aTOMHO-MOJIEKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSTHUHN BOJIBI.

Jlemoncmpayuu.

1. HaGmroneHnue OpOyHOBCKOTO ABHKEHHUS.

2. Hab6monenue nuddys3uu.

3. Habmronenwe sBIeHUN, OOBICHSIONIMXCA MPHUTSDKEHHEM WIM  OTTAIKUBAHHEM YaCTHII

BElIEeCTBA.

Jlabopamopuvie pabomol u onvimol.

1. Omnenka muameTpa aToMa METOJIOM PSJIOB (C HCTOJIb30BaHKEM (hoTorpadmii).

2. OmbIThI 10 HAOTIOACHUIO TEIIJIOBOTO PACITUPEHUS Ta30B.

3. OmbITHI 10 OOHAPYKEHUIO JCHCTBHS CHIT MOJICKYJIIPHOTO MTPUTSKECHUS.

Paznen 3. /IBu:keHune u B3auMo/ieiicTBue TeJl.

Mexannueckoe ABmkeHue. PaBHOMepHOe M HepaBHOMepHOe aABMkeHHE. CkopocTh. Cpeanss
CKOPOCTb IPU HEPABHOMEPHOM JIBKEHHUH. Pacuér myTu v BpeMeHU JABUKEHUSI.

SBnenne wHepuuu. 3aKOH MHEpUMH. B3auMopencTBuE Tel Kak MPUYMHA WU3MEHEHHUS CKOPOCTH
NBIWKEHUS Teln. Macca kak mMepa uHepTHocTH Tena. [lnoTtHocTs BemiectBa. CBsi3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00bEMA BeIlleCTBa.

Cuna xak xapakTepucTuKa B3aumoeicTsus Ten. Cuna ynpyroctu u 3akoH I'yka. Mi3mMepenue cuibl
C MIOMOIIBIO JUHAMOMETpa. SIBJIEHHE TATOTEHUs U cuia TsokecTH. CHila TSKECTH Ha APYIMX IUIAHETax.
Bec tena. HeBecomocts. CrnoxeHue CWil, HAallpaBIEHHBIX IO OJHOW mpsMoil. PaBHozaelcTByromas cuil.
Cuna tpenus. TpeHue CKOJIbKEHUS U TPEHUE OKOA. TpeHre B IPUPOI€ U TEXHUKE.

ogakrwdE



Hemoncmpayuu.

ocoukrwhE

HaGmroieHne MeXxaHu4ecKoro IBUYKEHHS Tela.

H3mepeHne CKOpOCTH MPSIMOJIMHEHHOTO IBHIKCHHUSL.
Habnronenue siBleHUs] HHEPLIUU.

HaGmoieHre n3MeHeH s CKOPOCTH TIPH B3aUMOICHCTBUH TEJL.
CpaBHeHHE Macc 110 B3aUMOJICHCTBHIO TEL.

CIio)XeHue CHJI, HAPABJICHHBIX 110 OJHOH HPSMOM.

JIaﬁopamoprle padomout u onvimol.

1.

wmn

5.

OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO JBIDKEHHUs (IIapuKa B JKUIKOCTH, MOJAEIH
ANEKTPUYECKOTO aBTOMOOUJIS U TaK Jlajee).

Omnpenenenne cpeHEN CKOPOCTU CKOJIbKEHUS OpyCcKa WK [IapuKa 10 HAKJIIOHHON IJIOCKOCTH.
Omnpenenenye MIOTHOCTU TBEPIOTO TeNa.

OneITHI, JAEMOHCTPUPYIONIME 3aBUCHUMOCTh pacTsDKEeHUs (nedopMainuu) TPYKHHBI  OT
MIPUIIOKEHHOM CHITBI.

OMnbIThL, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI TPEHHS CKOJBXKEHHS OT Beca Tela H
XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nea 4. /laBiienune TBEPABIX TeJl, :KUAKOCTEH U I'a30B.

HaBnenue. CrocoObl yMEHBIIEHUS M YBeIMYEHUs MAaBieHus. JlaBneHue rasza. 3aBUCHMOCTD
NMaBJeHUsl Ta3a oT o0béma, Temmeparypbl. llepenaya naBieHus TBEPABIMH TEJIaMH, >KUIKOCTAMU U
razamu. 3akoH llackans. [IHeBMaTnyeckue MamMHbBIL. 3aBUCUMOCTH JABJICHHS >KUIKOCTH OT TITyOWHBI.
I'mapocraruaeckuii mapanokc. CooOmaronrecs cocyasl. [ uapaBinyeckue MeXaHU3MBl.

Atmocdepa 3emin u atMocdepHoe naBieHue. [I[puynHbl CyliecTBOBaHUS BO3AYIIHONW O0OIOYKH
3emmu. Omweir  Toppuuerum. W3mepenue armochepHOro maBieHUs. 3aBHCHMOCTh aTMochepHOro
JIABJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl At uzMepeHus: aTMochepHOro AaBleHUSI.

JleficTBHE KUJIKOCTU M Ta3a Ha MOTPYKEHHOE B HUX Teso. BeiTamkuBaromias (apXxumenaoBa) cHia.
3akoH Apxumena. [InaBanue ten. BosayxomnnaBanue.

Jemoncmpayuu.

1. 3aBucumMOCTb JaBJIECHUS ra3a OT TEMIEPATYPHI.

2. Tlepenaua naBieHHs KHUIKOCTHIO U Ta30M.

3. Coolmaromyecs Cocy/bl.

4. T'mapaBnudeckuil nmpecc.

5. TlposiBinenue neiicTBust aTMOCHEPHOTO AaBICHUS.

6. 3aBHCHMOCTH BBITAIKMBAIOUICH CHIBI OT 00BEMA MOTPYKEHHOW YaCTH Tella W IUIOTHOCTH
AKUIKOCTH.

7. PaBEHCTBO BBITAJKHUBAIONIEH CUJIbI BECY BHITECHEHHOM KHIKOCTH.

8. VYcnoBue 1uiaBaHHs TeN: TUTABAHWE WIM TOTPYKEHHE Tell B 3aBUCHMOCTH OT COOTHOIICHHUS
IUTIOTHOCTEH TeJla U )KUIKOCTH.

Jlabopamopuvie pabomol u onvimol.

1. HUccnenoBanue 3aBUCMMOCTH Beca Teja B BOAE OT 00bEMa MOrPYKEHHOH B JKUAKOCTb YacTU
Tena.

2. OmpeneneHre BEITAJIKUBAIONICH CHITBI, IEHCTBYIOIIECH Ha TEJO, MOTPYKEHHOE B )KUKOCTb.

3. TlpoBepka HE3aBUCHMOCTH BBITATKUBAIOIICH CUJIBI, JEHCTBYIONIEH HA TENO B YKHJKOCTH, OT
Macchl Tela.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBHCUMOCTh BBITAIKUBAIONIEH CHUIIBI, JICWCTBYIOIICH Ha TENO B
KHUJKOCTH, OT 00BEMA MOTPYKEHHOM B KUIKOCTh YACTH TeNA U OT MIOTHOCTH KHUJKOCTH.

5. KonctpynpoBanue apeomerpa WIM KOHCTPYMpPOBAaHHE JIOAKM U  OIpelIeleHHE €€

TPY30MOIBbEMHOCTH.

Pa3nea 5. PaGoTa m MOIIHOCTD. JHEprus.
Mexanunyeckas padora. MOIIHOCTS.



[IpocTeie MexaHM3MBI: pblyar, OJOK, HaKJIOHHas IUIOCKOCTh. [IpaBmio paBHOBecusi phlyara.
[IpumeHeHne mpaBuiia paBHOBECHs pbluara Kk Oyoky. «3osoroe mpaBuio» mexanHuku. KITJ[ mpocthix
MexaHu3MoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHKE.

Mexannueckasi 3Heprus. Kunernueckass u noreHuuanpHas sHeprus. IIpeBpaienue ogHoro Buaa
MEXaHWYECKOM PHEPIUU B APYroi. 3aKOH COXPAaHEHHUs SHEPTUU B MEXaHUKE.

Jemoncmpayuu.

1. TIpumepbl NPOCTHIX MEXaHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue pa®OThl CUIIBI TPEHUS IPU PAaBHOMEPHOM JBHKEHHH TeJa MO TOPU30HTAIHHON

MTOBEPXHOCTH.

2. HccrnenoBanue ycrnoBHid paBHOBECHS pblyara.

3. Hsmepenne KIIJI HaKIOHHOM MJIOCKOCTH.

4. H3yueHue 3aKOHA COXPAaHEHUS MEXAHUYECKOU SHEPTUU.

8 KJIACC

Pa3pen 6. TenioBblie IBJICHUS.

OCHOBHbBIE TOJIOKEHHSI MOJIEKYJISIPHO--KUHETUYECKOM TEOopuu CTpPOEHHUs BellecTBa. Macca U
pa3mMepbl  aroMOB M MoOJIeKyJd.  OmnbIThl,  NOATBEP)KIAIOLIME  OCHOBHBIE  IOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPHH.

Mopnenu TBEPIOro, >KUAKOTO U Tra3000pa3HOrO COCTOSIHMM BemiecTBa. Kpucramnudeckue u
amop¢ubie Tenma. OOBsSCHEHUE CBONCTB Tra3oB, JKUIKOCTEH W TBEPABIX TEI HA OCHOBE IOJIOKCHUU
MOJIEKYJIAPHO--KUHETUYECKON Teopuu. CMauyMBaHUE U KalWJUISIpHbIE sIBJI€HUS. TernoBoe paciiupeHue u
coKaTtue.

Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEILIOBOTO ABMKEHUS 4acTUll. BHyTpeHHss
sHeprusi. CrocoObl M3MEHEHHs BHYTPEHHEH SHEpruu: Tervionepenaya M COBeplIeHHe padoThl. Bumiel
TEIUIONEPEIayt: TEMJIONPOBOJHOCTD, KOHBEKLIUS, N3ITyUCHHE.

KonnuecTBo TemnoTel. Y ienabHas TEIIOEMKOCTh BellecTBa. TermIo00MeH U TEIJI0BOE paBHOBECHE.
VYpaBHenue TemoBoro OanaHca. IlnaBneHue u oTBepAeBaHUE KPUCTAUIMYECKUX BELIECTB. YJeNbHAs
TerioTa 1iaBneHus. [lapooOpa3oBanue u kouaeHcarus. Wcmapenue. Kumenwe. YaenpHas TeruioTa
napooOpa3zoBaHMsl. 3aBUCUMOCTh TEMIIEPATypbl KHIIEHUS OT aTMOC(HEPHOTO JaBIEHHS.

Brnaxnocts Bo3ayXa.

OHeprus TOIUIMBA. Y IeJbHAas TEIJIOTAa CTOPAHMS.

[Tpuauuns! pabotel TernoBbix Asurareneil KIIJ| temnmoBoro nsurarens. TemioBble ABUTATENd U
3aIUTa OKPYKAIOLIEN CPEB.

3aKOH COXpaHEHUS U MPEBPALLEHUS SHEPTUU B TEIUIOBBIX Mpoleccax.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JBHYKEHUS.

Ha6monenue nuddysumn.

Habntoienue siBiaeHnit cMauMBaHMsI U KaMWJUISIPHBIX SIBJICHUH.
HaGmntoneHue TerioBoro pacumpeHust Tel.

W3meHeHue gaBieHus ra3a npu M3MEeHEHUH 00bEMa U HarpeBaHUM WM OXJIAXKICHHUH.
[IpaBuna u3mMepeHus TeMIepaTypsl.

Bunael Terionepenayu.

OxnaxaeHre Npu COBEPUICHUU pabOTHI.

HarpeBanue npu coBepiieHHH padOThl BHEUITHUMH CHUJIAMH.

0. CpaBHeHUE TEIUIOEMKOCTEH pa3IUYHBIX BEIIECTB.

11. HaOnroneHne KUIIEHU.

12. HaGnroneHue moCcTOSHCTBA TEMIIEPATyphl MTPH TUIABJICHHH.

13. Mozxeny TEIIOBEIX IBUTATEIEH.

Jlabopamopmuvie pabomul u onvimol.

1. OmnbIThl 1O OOHAPYKEHUIO AEUCTBUSI CUII MOJIEKYJISIPHOTO MPUTSIKEHUS.
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OMnBITHI 110 BBIPAIIMBAHUIO KPUCTAUIOB IOBAPEHHOM COJIM WM caxapa.
OnbITH IO HAOTIOAEHHUIO TETUIOBOTO PACIIMPEHHS Fa30B, ) KUIKOCTEH U TBEPIBIX TEI.
Omnpenenenue AaBieHUs BO3yXa B OajUIOHE MITIPHIIA.
OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTH JIaBICHUS BO3AyXa OT €ro oObémMa M HarpeBaHUs
WJIY OXJIAXKICHHUS.
[IpoBepka TUIOTE3bl  JHHEWHOH  3aBUCUMOCTH  JUIMHBI  CTONOMKA  KHUJAKOCTH B
TEPMOMETPUUECKOI TpyOKe OT TeMIIepaTyphl.
7. Habmonenue n3MeHEHHs] BHYTPEHHEH PHEPIruu Tella B pe3ysibTaTe TeIuionepenadyn u padboTbl
BHEILIHUX CHUJIL.
UccnenoBanue siBieHus TEIIooOMeHa Mpy CMEIIMBAHUH XOJIOIHOM U ropsiueid BOJBI.

9. OmnpeneneHne KOJMYECTBA TEIUIOTHI, MOJYYEHHOTO BOAOH IPH TEIJIOOOMEHE C HarpeThiM

METAJUIMYECKUM [IUINHAPOM.

10. Onpenenenue yaenpHON TETNIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npoiiecca UCHapeHUs.

12. OnpeneneHre OTHOCUTENBEHOM BIAKHOCTH BO3TyXa.

13. OnpeneneHue yaensHOM TEIJIOTHI IJIABICHUS JIbA.

Pazjen 7. DiekTpuyeckne u MATHUTHBIE SIBJICHUS.

Onektpusanus Tei. J[Ba poaa 3leKTpUYEeCKUX 3apsiioB. BzaumopeiicTBue 3apsKeHHBIX Tell. 3aKOH
Kynona (3aBUCHMOCTb CHJIBI B3aUMOJIEHUCTBUS 3apsSKEHHBIX TEJl OT BEJIMYMHBI 3apsA0B M PACCTOSHUS
MEX1y TeJlaMu).

Onektpuueckoe mone. Hanpsx€HHOCTh anekTpuyeckoro mnois. IlpuHuun cynepno3unuu
ANEKTPUYECKUX MOl (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snexkrpuueckux 3apsaoB. DJIEeMEHTApHBIM dJeKTpudeckuid 3apsa. CTpoeHuwe aroma.
[IpoBOIHMKY U AUDIIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUUYECKOIO 3apsiia.

DNEeKTpUUECKUN TOK. YCIIOBUS CYLIECTBOBAHMS 3JEKTPUUECKOrO TOKa. VICTOUHMKM MOCTOSTHHOTO
ToKa. JIeWCTBUS 3JEKTPUYECKOTO TOKa (TEIUIOBOE, XMMHUYECKOE, MarHUTHOE). DJEKTPUYECKUN TOK B
KHUJKOCTSAX U razax.

Onexrpuueckasd nens. Cwiia Toka. DiekTpuueckoe HampspkeHue. COnpoTHBIIEHHE IPOBOJHHMKA.
VYaenbHOoe compoTuBieHHe BemecTBa. 3akoH Owma nans  ydactka wnenu. [locrnenoBarenbHoe W
[apaJuIeIIbHOE COEIMHEHNE TIPOBOJIHUKOB.

PabGora u MOIIHOCTH 3J€KTpUYECKOro Toka. 3akoH Jlxoyns—JleHua. DieKTpuyeckue Lenu M
NOTpeOUTENH IEKTPUIECKOM sHeprun B ObITY. KOopoTKoe 3aMbikaHMe.

[TocrossHHbIE MarHUTHI. B3anmoaencTBUE MOCTOSIHHBIX MarHuTOB. MarHuTHoe mose. MarHuTHoe
nosie 3eMJIM M €0 3Ha4eHHWe s KU3HM Ha 3emue. OnbIT Opcrena. MarHuTHOE MOJIE JIEKTPUYECKOTO
ToKa. [IpuMeHeHne AIeKTpOMarHuToB B TeXHUKe. JleficTBHe MarHUTHOTO IMOJIsI Ha MPOBOJHUK C TOKOM.
DNEeKTPOABUTaTEb IOCTOSIHHOTO TOKA. VCIIo/Ib30BaHne 3JIEKTPOIBUraTENIEH B TEXHUYECKUX YCTPOMCTBAX
Y Ha TpaHCHOpTe.

OneiTel @apages. SIBneHue snekTpoMarHuTHOW MHAYKUUU. [IpaBuiio Jlenuma. DnekTporeneparop.
CrocoObl TOMYYEHUsT DAICKTPUUYECKON IHEPTrUu. DJIEKTPOCTAHIIMKM Ha BO30OHOBISEMBIX HCTOYHHKAX
SHEPIUH.

Hemoncmpayuu.

OnexTpu3anus Tel.

JIBa posia 2JIEeKTPUYECKUX 3apsI0B U B3aUMOJICHCTBHE 3apsyKEHHBIX TEll.
YCTpOUCTBO U JEHCTBUE DIIEKTPOCKOIIA.

DneKkTpocTaTu4ecKas NHIYKIHS.

3aKOH COXpaHEHMS IEKTPUUECKUX 3apsII0B.

[IpoBOIHMKY U AUDIIEKTPUKHU.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOIO MOJIS.

HcTouHnKH TOCTOSTHHOTO TOKA.

JIefcTBUSI 2JEKTPUUECKOTO TOKA.

10 DNEeKTPUYECKUH TOK B JKUJIKOCTH.
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11. T"a30BBIif pa3ps.
12. 3mepeHue cuibl TOKa aMIIEPMETPOM.
13. M3MepeHue 31eKTpUUeCKOro HapsKeHHsI BOJIBTMETPOM.
14. Peoctat u Mara3uH CONPOTUBIICHU.
15. B3aumonelicTBre NOCTOSHHBIX MarHUTOB.
16. MoaenupoBaHre HEBO3MOKHOCTH Pa3/I€ICHHUS TOITIOCOB MarHUTA.
17. MonenupoBaHre MarHUTHBIX NOJIEH MOCTOSIHHBIX MarHUTOB.
18. OmeIT Dpcrena.
19. MaruuTHoe nose Toka. DJIeKTpOMarHur.
20. JlelicTBUE MarHUTHOTO IOJIS1 HA IPOBOJIHUK C TOKOM.
21. DnexTpoABUraTesb MOCTOSIHHOTO TOKA.
22. UccrnienoBanue sBJICHUS 3JI€KTPOMAarHUTHON MHTKIIUH.
23. OnbiTer Dapaest.
24. 3aBMCHMOCTb HalpaBJIEeHUs] MHIYKLIIHOHHOTO TOKa OT YCJIOBUH €ro BO3HUKHOBEHHUS.
25. DIeKTporeHepaTop MOCTOSTHHOTO TOKA.
Jlabopamopuuvie pabomot u onvimel.
OmnbITH IO HAOTIOACHUIO SJCKTPU3AIUH TEJI MHAYKIIUEH U TIPH CONPUKOCHOBEHHH.
HccnenoBanue qefcTBUSA 3JEKTPUYECKOTO OIS HA IPOBOAHUKU U TUAJIEKTPUKH.
COopxka u mpoBepka padOThl AIEKTPUIECKON IETH MOCTOSHHOTO TOKA.
M3mepeHue U peryaupoBaHue CUIIbI TOKA.
W3mepenue u peryinupoBaHue HaNPSKEHUS.
HccnenoBanne 3aBUCUMOCTH CHIJIBI TOKAa, WAYIIETO YEpe3 pe3UCTop, OT CONPOTUBIICHHUS
pe3ucTopa 1 HaNpsKEHUs Ha PE3UCTOPE.
7. OnbIThl, JTEMOHCTPUPYIOIINE 3aBUCUMOCTb 3JEKTPUUYECKOTO COINPOTHBIIEHUS MPOBOJHHUKA OT
€ro JJIMHBI, TUIOIIAIU TIONIEPEYHOr0 CEYEHUs U MaTepHraa.
8. IlpoBepka mpaBmiia CJIOXEHHUS HANpPSDKEHUH TPU TOCIEI0BATENIBHOM COEAMHEHUH JIBYX
PE3UCTOPOB.
9. IIpoBepka mmpaBuiia JUist CUIIbI TOKA MPH NMapajuIeIbHOM COETUHEHUN PE3UCTOPOB.
10. OnpeneneHune pabOTHI AITEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOpP.
11. Onpeznenenre MOLUTHOCTH IEKTPUUECKOTO TOKA, BBIJIEIIEMON Ha pE3UCTOPE.
12. UccnenoBaHue 3aBUCUMOCTH CHJTBI TOKA, HIYIIETO Yepe3 JIAMITOYKY, OT HANPsDKEHUS Ha HEH.
13. Onpenenenue KIIJI HarpeBarens.
14. UccnenoBanue MarHuTHOTO B3aUMOJIEHCTBUS IOCTOSIHHBIX MAarHUTOB.
15. M3yueHre MarHuTHOTO TOJIsI TOCTOSIHHBIX MarHUTOB MPU UX OObEMHEHUH U Pa3/IeIICHUH.
16. NccnenoBanue ASWCTBUS SIEKTPUIECKOTO TOKAa HA MAaTHUTHYIO CTPEIIKY.
17. OnbIThl, IEMOHCTPUPYIOLINE 3aBUCUMOCTh CHUJIbI B3aUMOJICHCTBUS KAaTYIIKH ¢ TOKOM M MarHuTa
OT CHJIBI TOKA U HaIPaBJIEHUS TOKA B KaTYIIIKE.
18. N3yuenue neiicTBUSE MarHUTHOTO T10JIs1 Ha MTPOBOJIHUK C TOKOM.
19. KoHctpyupoBaHue U u3ydeHne padOTHI JIEKTPOABUTATEIIS.
20. Usmepenne KI1/[ anexkTpoaBUraTrenbHON YCTAaHOBKH.
21. OUBITHI TIO WCCIIEIOBAHUIO SIBIICHUS AJIEKTPOMArHUTHON MHIYKIIMHU: UCCIIEIOBaHNE N3MEHEHUN
3HA4YeHHUs U HAIIPABICHHUS MHAYKIIHOHHOTO TOKA.
9 KJIACC
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Paznen 8. Mexannyeckue siBJieHUs.

Mexannueckoe aBuwxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTENBHOCTH
MEXaHUYECKOro JBMKEHUSA. PaBHOMEpHOE MpsAMOJIMHEITHOE NBHKeHuEe. HepaBHOMepHOE NPsIMOTMHEHHOE
neukeHue. CpeHsis 1 MTHOBEHHAsl CKOPOCTh TeJla TPU HEPABHOMEPHOM JBUKEHUU.

VYckopenue. PaBHOoyckopeHHOEe mTpsiMoNMHEWHOe JBmkeHue. CBoOomHoe mazeHue. OmbITH
lanunes.



PaBHOMepHOE nBMXKEeHHE MO OKpYykHOCTH. Ilepron u yactora obpareHus. JIuHeiHas u yrioBas
ckopocTH. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

[TepBriii 3axkoH HeroTona. Bropoit 3akon HeroTona. Tperuit 3akoH Hprotona. I[lpunimn
CYIEPIO3ULIMU CUII.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHuUs: CWJIa TPEHHUS CKOJIBKEHMsI, CHJIa TPEHUs IIOKOf,
JpyTUe BUIbl TPEHHUS.

Cuna TSDKECTM M 3aKOH BCEMHUPHOTO TATOTEHMA. YCKOpeHue cBOOOAHOro mnajaeHus. JBuxkeHue
ma"eT Bokpyr Connua. [lepBas kocmuueckast ckopocTb. HeBecoMOCTh U eperpysKHu.

PaBHOBecue MatepuasibHOM TOYKH. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue TBEPAOro Tena c
3aKpeNIEHHON OChO BpanieHus. MomeHT cuibl. LleHTp TsbxecTy.

Nmnynec Tena. U3menenune umiyibea. Miynbsce cuibl. 3aKOH COXpaHEHUs UMITyJbca. PeakTuBHOE
IBUKCHHUE.

Mexanunueckasi paboTa U MOIIHOCTb. PaboTa cuil TSHKeCTH, ynpyrocTH, TpeHusi. CBsi3b SHEPTUU U
paOotsl. IloTeHIManbHAs SHEPIrHs Teja, MOAHATOrO HaJl MOBEPXHOCTHIO 3eMin. [loTeHanbHas sHeprus
ckaroil npyxunbl. Kunernueckas sHeprusi. Teopema 0 KMHETHYECKOM SHEPruu. 3aKOH COXPaHEHMUS
MEXaHUYECKON SHEPTUH.

Jemoncmpayuu.

1. HaOnropeHue MEXaHMYECKOIO ABUKEHMSI TeJIa OTHOCUTENIBLHO PAa3HbIX TeJl OTCUETA.

2. CpaBHeHHE ITyTel U TPACKTOPHI IBMKEHHUS OJHOTO M TOTO K€ TeJla OTHOCUTEIBHO Pa3HBIX Tell
oTCY€Ta.

N3mepenue ckopocTy U YCKOPEHHUSI IPSMOJIMHEHHOTO IBUKEHHUSI.

HccnenoBanue Npu3HAKOB PABHOYCKOPEHHOT'O JIBUYKEHUS.

HaGnronenne nBHXeHHS Tela 10 OKPYKHOCTH.

HaGnroneHune MexaHWYeCKHX SIBICHUM, MPOUCXOAIUX B cucTeMe oTcuéra «Tenexka» npu eé

PaBHOMEPHOM U YCKOPEHHOM JIBUKEHHH OTHOCUTEIIbHO KaOMHETa (QU3HKH.

3aBUCUMOCTb YCKOPEHHS TeJla OT MAacChl TeJIa U IEUCTBYIOLIEH HAa HETO CHJIBI.

Habuntoienne paBeHcTBa CUIT ITPU B3aUMOJIEHCTBUU TEll.

N3MmeHeHune Beca Tena IpyU yCKOPEHHOM JBUKEHHH.

10. [Tepenaya uMITyIBCA MIPH B3aMMO/ICHCTBHUH TEIL.

11. IIpeoOpa3oBaHus S3HEPTUM MPH B3aUMOAECHCTBHH Tell.

12. CoxpaHeHue UMITyJIbCa TPH HEYIIPYTOM B3aHMMO/ICHCTBHUH.

13. CoxpaHeHue UMITyabca MpH aOCOIIOTHO YIIPYTOM B3aUMOJICHCTBUN.

14. HaGmnroneHne peakTUBHOTO JIBUKECHHUSI.

15. CoxpaHeHue MeXaHUYECKOM HEPTHH ITPU CBOOOTHOM Ma/ICHHUH.

16. CoxpaHeHne MeXaHUYECKON SHEPTUH MIPH JIBMKEHUH TeJIa O ICHCTBUEM TPYKUHBI.

Jlabopamopmuvie padbomol u onvimol.

1. KoHcrpyupoBaHue TpakTa AJis pa3roHa U JalbHEHUIEero paBHOMEPHOTO JIBH)KEHUS LIapuKa WIIN
TEJIEKKH.

2. OmpeneneHune CpeqHEd CKOPOCTH CKOJIBKEHUsI OpyCKa WM JBMOKEHHS IApUKa MO HAKIOHHON

IIJIOCKOCTH.

Onpenenenre yCKOpeHUs Tejla Mpy PaBHOYCKOPEHHOM JIBUYKEHHUH 110 HAKIIOHHOM IMJI0CKOCTH.

4. WccnenoBanue 3aBUCUMOCTH IIYTH OT BpPEMEHM IIpU PABHOYCKOPEHHOM JBIKEHHH 0e3
Ha4yaJIbHOW CKOPOCTH.

5. IlIpoBepka rumoresbl: €ciau MPH PaBHOYCKOPEHHOM JIBWKEHMH 0€3 HauyalbHOM CKOPOCTH MyTH

OTHOCSITCS KaK psii HEYETHBIX YHCEIl, TO COOTBETCTBYIOILIUE MPOMEKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS CKOJIBKEHMSI OT CHJIBI HOPMAJIbHOTO JJABJICHMUS.

Omnpenenenue kodppuImeHTa TPEHHUS CKOTBKCHHSL.

Omnpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenue pabOThI CHIIBI TPEHUS NIPU PAaBHOMEPHOM JABIMKEHHM Tejla MO0 TOPU30HTAIbHON

MTOBEPXHOCTH.
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10. Onpenenenue paboThl CUIIBI YIPYTOCTH IPU MOABEME TPy3a C UCIOIb30BAaHUEM HETIOABHKHOTO
Y TIOJIBUYKHOTO OJIOKOB.
11. V3y4enue 3akoHa COXpaHECHUS SHEPTHH.
Pasznen 9. Mexanuveckne KoJjie0aHUs U BOJIHBI.
KonebarenbHoe aBmxenne. OCHOBHbIE XapaKTEPUCTHKHU KOJeOaHUil: Iepro/1, 4acToTa, aMILIUTY/ 1a.
MareMaTHueCcKuil U IPYKUHHBIA MasTHUKU. [IpeBparienne sHeprun mpu KoyiedaTeIbHOM IBUKECHUH.
3aryxatomue kosiebanus. BeiHykneHnbie konebanus. Pesonanc. Mexannueckue BoyiHbL. CBOMCTBA
MEXaHW4YeCKUX BOJH. IIpomosibHble W mONEpedHble BOJHBL. J[nMHA BOMHBI U CKOPOCTH €€
pacnpocTpaHeHus. MexaHu4ecKre BOJIHbI B TBEPJIOM Telle, CEHCMUYECKHUE BOJIHBI.
3Byk. [')poMKOCTH 3ByKa U BbIcOTa TOHA. OTpaxkeHue 3ByKa. IHQpa3ByK U yIbTpa3ByK.
Jemoncmpayuu.
Habmonenue xosnebanuii Tei moj 1eHCTBUEM CHIIbI TSYKECTH U CUJIbI YIIPYTOCTH.
HaGmonenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.
Habmroienue BeIHYXIEHHBIX KOJIe0aHUI U pe30HaHca.
PacnipocTpanenue npooabHBIX U MOMEPEUYHBIX BOJIH (HA MOJIEIN).
Habmroienne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKyCTHYECKUI PE30HAHC.
Jlaﬁopamopubte paodomwt u onvimol.
1. Onpenenenue 4acTOTHI U MepUOa KOJICOaHU MAaTEMAaTHUYECKOTO MasiTHUKA.
2. OmpezneneHue 4acTOTHI U MEPHOJa KOJICOaHUI MPYKMHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBHCHMOCTH TIEpHOJa KOJEOAHWN TOJBEIICHHOTO K HHUTH TIpy3a OT JUTUHBI
HUTHU.
4. HccnepoBaHue 3aBUCUMOCTH MEpUOa KOJIEOAHUN MPY>KUHHOTO MAasiTHUKA OT MacChl rpy3a.
5. TlpoBepka HE3aBUCUMOCTH NepHUoAa KoJebaHui rpy3a, MOABEIIEHHOTO K HUTH, OT MacChl Ipy3a.
6. OmBITEI, JEMOHCTPHPYIOIINE 3aBUCHUMOCTh TMEPHOAA KOJCOAHWHA MPYKUHHOTO MasTHHKA OT
MacChl Tpy3a U KECTKOCTU MPYKUHBI.
7. W3mepeHne yCKOpeHUs: CBOOOIHOTO IMaICHUS.
Pa3nesa 10. D1eKTpOMAarHuTHOE MOJI€ M 3JICKTPOMATHUTHbBIC BOJIHBI.
DNeKTpOMarHuTHOE TIoJIe. JJEKTPOMArHUTHbIE BOJIHBI. (CBOWMCTBA SJIEKTPOMArHUTHBIX BOJIH.
[IIxana 3meKTpOMarHuTHBIX BOJH. VIcOIb30BaHue 3J€KTPOMAarHUTHBIX BOJIH JIJISl COTOBOM CBSI3U.
DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CaoiicTBa 1EKTPOMArHUTHBIX BOJIH.
2. BomHoBBIE CBOICTBA CBETA.
Jlabopamopuvie pabomol u onvimol.
1. M3yueHue CBONCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOUIEHOTO TeledoHa.
Pasnen 11. CBeToBbIe sIBJIEHUS.
JlyueBast Mmogenb cBera. Mcrounnku cera. [IpsmonuHeliHOe pacnpocTpaHEHHE CBETa. 3aTMEHUs
Comuua u JIynel. Otpaxenne cBera. [lmockoe 3epkano. 3akOH OTpaKEHHS CBETA.
[Ipenomnenue cBera. 3akoH mnpenomiieHHs cBeTa. [logHOE BHYTpEHHEE OTpa)KEHUE CBETa.
Hcnons30Banne MOJTHOTO BHYTPEHHETO OTPAKCHHS B ONITHYECKUX CBETOBOJIAX.
Jlunza. Xon mydeit B tuH3e. OnTudeckas cuctema ¢otoanmnapara, MUKpOCKoMa U Teneckona. ['nas
KaK OMTHYECKasi CUCTEMA. bIU30pyKOCTh U TaTbHO30PKOCTb.
Pasnoxxenune Oemoro cBera B crekTp. OmbiTel HeloToHa. CroKeHHE CHEKTPaTbHBIX I[BETOB.
Jucnepcus cera.
Jemoncmpayuu.
[IpsamonuHeiHOE pacipoCTpaHEHHE CBETA.
OTtpaxkeHue cBeTa.
[Tonyuenne n300pakeHuii B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomiieHue ceera.
OnTHYeCKUN CBETOBOI.
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6. Xom mydel B COOMpAOIICH JIMH3E.

7. Xop nyuell B paccenBarollel JINH3E.

8. IlomyueHue n300pa’keHUi C IOMOLIbIO JIMH3.

9. Tpunuun neiictBus ¢oroanmnapara, MUKPOCKOIA U TEJIECKOTIA.

10. Mozens riasa.

11. Pa3noxenne OEIOro CBeTa B CIIEKTP.

12. ITony4yenue 6e10ro cBeTa IpH CIO0KEHUH CBETAa Pa3HBIX LIBETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH yIjla OTPa>KEHUSI CBETOBOIO JIyda OT YIJla MaJCHHsL.

2. V3ydeHue xapakTepUCTHK U300pa)KeHUs IpeAMETa B IIJIOCKOM 3epKaJie.

3. MHccrnenoBanue 3aBUCMMOCTH YyIila MPEJIOMIICHHUSI CBETOBOTO JIy4a OT yIJIa MaJieHHs Ha TPaHULE
«BO3yX—CTEKIION.

[Tonydenne n300pakeHuid ¢ TOMOIIBIO COOMPAIOIIEH JTNH3HI.

Onpenenenne GOKYCHOIO pacCTOSHUS U ONITUYECKOM CHIIbl cCOOMparoILeil JINH3BI.

OnbIThI 110 Pa3JIKEHUIO OEJIOTr0 CBETa B CIIEKTP.

OmnbITHl IO BOCHIPUATHUIO 1IBETA IPEAMETOB IIPH UX HAOIIOJCHUN Yepe3 LIBETOBbIE (PHIIBTPBI.

Pa3)1e.11 12. KBaHTOBBIE SIBJICHHS.

OmnbiTel Pesepdopna u 1uianerapHas mojenb aroma. Mopenbs aroma bopa. Hcenyckanue u
IIOTJIOIIEHHUE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PaguoaktuBHOCTh. Aub(a-, Oera- U ramma-usiaydeHus. CtpoeHue aToMHoro sjapa. HykiaoHHas
MoOJIeTIb aTOMHOTO sijipa. M3oTonsl. PagnoaktuBHele ipeBpaieHus. llepuon nonypacnana aToOMHbBIX sIEp.

SInepHble peaky. 3aKOHbI COXPaHEHMs 3apsAA0BOT0 U MAaCCOBOT'O YMCEN. DHEPIus CBA3M aTOMHBIX
anep. CBs3b Macchl U 3Hepruu. Peakuuu cuntesa u nenenus saep. crounuku sneprun ConHua u 3BE31.

SnepHas sHepreTHka. JleficTBUS palOaKTUBHBIX U3Ty4E€HUI Ha )KUBbIE OPraHU3MBbI.

Jemoncmpayuu.

CrieKTphl U3ITy4eHUs U MOTJIOIIEHUS.

CrieKTphl pa3anyuHbIX T'a30B.

Cnektp Boznopoaa.

Habmtonienue tTpekoB B kamepe BunbcoHa.

Pabora cuéTurika HOHU3UPYIOLUX U3TYYEeHUH.

Peructpanus uznydeHus NpupoJHbIX MUHEPAJIOB U IPOAYKTOB.

ﬂaﬁopamopnbte padomout u onvimol.

1. HaGmroneHue CIUIOMIHBIX U TMHEWYATBIX CIIEKTPOB U3IYUEHHUS.

2. UccrnepoBaHue TpPEKOB: M3MEpEHHE OHHEPrUM 4YacTUIBl 1O TOPMO3HOMY HyTH (IO

¢dotorpadusam).

3. U3mepeHue paanoakTUBHOTO (OHA.

IHoBTOpHUTENBbHO-000011IAKO M MOLYJIb.

[ToBTOpUTENBEHO--0000IIAIOIIMKA MOAYJb MpeaHa3HaueH I CUCTeMaTH3alMud M 0000IIeHHS
MIPEIMETHOTO COJEP>KaHUSI U OIBITa JIEATEIbHOCTH, MPUOOPETEHHOrO MPU H3YYEHHH BCEro Kypca
¢u3ukn, a Takke i1 MOATOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY OJK3aMeHY IO (U3MKe st
oOyuyaromuxcsi, BHIOPaBIINX ATOT y4EOHBIN MPEIMET.

IIpy m3ydeHHUH NaHHOTO MOJIYJS PEANU3YIOTCSI U CUCTEMATU3UPYIOTCS BHUABI JESATEIBHOCTH, HA
OCHOBE KOTOpBIX oOOecnedynBaeTcs JOCTHKEHHE TMPEAMETHBIX M MEeTalnpeIMEeTHBIX IUIaHHPYEMBIX
pe3yabTaToB 00ydeHus, popMUPYETCs eCTECTBEHHOHAayYHasi FPaMOTHOCTh: OCBOCHHE HaYYHBIX METO/0B
WCCIIEIOBaHMS SBJICHUN MPHUPOABI U TEXHUKU, OBJIAJECHUE YMEHUSMU OOBSICHATH (PU3UUYECKUE SIBICHUS,
IIPUMEHSIS TOTY4YEHHBIE 3HAHUS, pEIIaTh 33a/1a4l, B TOM YHCJIE KaYECTBEHHbBIE U dKCIIEPUMEHTAIIBHBIE.

[TpuHIMNMATBHO NEATENBHOCTHBI XapakTep JAaHHOIO pasjefia peaqu3yercss 3a Cu€T TOro, 4yTo
o0yyJaromuecst BHIIOIHSIIOT 3aJaHHsI, B KOTOPBIX UM IIpe/Iaraercs:

Ha OCHOBE IOJIyYEHHBIX 3HAaHMH paclo3HaBaTb M HAyYHO OOBACHATH (PU3MUECKUE SIBICHUS B
OKpY>Karollel NpupoJIe U MOBCEAHEBHON KU3HH;

No ok

oakrwdE
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HCII0JIb30BAaTh HAYYHBIC METOJAbI UCCIICAOBAHUA (1)I/ISI/I‘IGCKI/IX ﬂBHeHHI;'I, B TOM 4YMCJIC IJIA ITPOBEPKU
TUMOTE3 U NOJYUCHUA TCOPCTUUCCKHUX BBIBOAOB,
OOBACHATH HAayY4YHBIC OCHOBBEI Haubosee BaKHBIX I[OCTI/I}KCHI/Iﬁ COBpPEMEHHBIX TGXHOHOFHI;'I, HaIrpuMmep,
MPAKTUYCCKOro MCIIOJIB30BAHUSA PA3JIMYHBIX MCTOYHHUKOB SHCPTHMU Ha OCHOBC 3daKOHA IMPCBpALICHUA U
COXpaHCHUA BCEX U3BECTHBIX BUOB DHCPIUH.
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IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyeHue ¢U3MKM Ha YpOBHE OCHOBHOTO OOLIEro 0OOpa3oBaHMs HANpPaBICHO HA JOCTHXKECHUE

JIMYHOCTHBIX, METAIIPCAMCTHBIX U IIPEAMCTHBIX 06p330BaTeJ'IBHI)IX PE3YIbTATOB.

B pesynbrate m3ydeHus (U3MKM HAa YpOBHE OCHOBHOTO 00mIero oOpa3oBaHUS Yy 00ydYarouIerocs

OyayT cOpMUPOBAHBI CIEAYIOLIUE TNYHOCTHBIE PE3YIbTAThl B HACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHHUS:

] mposiBIIEHUE UHTEpeca K UCTOPHH U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (PH3MUECKON HAYKH;

] IEHHOCTHOE OTHOILIEHHUE K JJOCTH)KEHUSIM POCCUICKUX yUEHBIX --(DH3UKOB;

2) rpaIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

(] TOTOBHOCTb K AaKTHMBHOMY YyYacTHIO B OOCYXICHMHM OOIIECTBEHHO 3HAYUMBIX M OSTHUYECKUX
npo0JeM, CBI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM TOCTH)KEHUHN (PHU3HKH;

[} 0OCO3HaHHE BaXXHOCTU MOPAJIBHO--3TUYECKUX TPUHIIUIIOB B JACSITEIBHOCTH YUEHOTO;

3) 3cTeTH4eCcKoro BOCIIMTAHUA:

[J BOCHpMSITHE OSCTETHUYECKMX KayecTB (U3MYECKON Hayku: €€ TapMOHHYHOIO IOCTPOEHHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 TO3HAHUSA:

(] oco3HaHME LIEHHOCTH (PM3MYECKON HAayKH KaK MOLIHOI'O MHCTPYMEHTa [O3HaHMUS MHpA, OCHOBBI
pa3BUTHA TEXHOJIOTMH, BaKHEHMILIEH COCTABISAIONIEH KYJIbTYpHI;

(] pa3BUTHE HAYYHOH JIF0O03HATEIBHOCTH, MHTEPECA K HUCCIIEI0BATENbCKON JEATEIbHOCTH;

5) popmupoBaHus KyJbTYPHI 310POBbSI H IMOLMOHAJIBLHOIO 0JIATONOTYYHS:

(] oco3HaHuEe LEHHOCTH Oe30macHOro oOpasza J>KU3HU B COBPEMEHHOM TEXHOJIOIMYECKOM MHUDE,
BRXHOCTH MpaBU O€30MacHOr0 MOBEJCHMS Ha TPAHCIOPTE, Ha JOporax, € D3JIEKTPUYECKUM U
TEIJIOBBIM 000pPYI0OBaHUEM B JIOMAILIHUX YCIOBHUSAX;

1 chopMUpPOBAaHHOCTH HaBbIKa pedIeKCHH, MPU3HAHNE CBOETO MIPaBa Ha OIIMOKY M TAaKOTO K€ MpaBa
y IpYroro 4ejuoBeKa;

6) Tpya0BOro BOCIMTAHUS:

[] aKTMBHOE ydyaCcTHE€ B pEIIEHHWU MNPAKTUYECKUX 3a1ady (B paMKax ceMbH, 00pa3oBaTelbHOM
OpraHu3alyy, ropojia, Kpas) TEXHOJIOIMYECKON U COLMabHOM HaIlpaBJIIEHHOCTH, TPEOYIOIIUX B TOM
qucie U GU3NIECKUX 3HAHUMH;

] uHTEpEC K MPaKTUYECKOMY U3yUEHHIO podeccuil, CBSI3aHHBIX ¢ (PU3UKOI;

7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:

[ opueHTalus Ha MPUMEHEHHE (U3NYECKUX 3HAHUI JJIs pellleHus 3a7a4d B 00JacTH OKpYyKarolen
Cpe/ibl, IUNTAHUPOBAHMS IIOCTYIIKOB U OLIEHKH UX BO3MOJKHBIX IIOCIEACTBUN U1 OKPYXKAIOIIEH Cpeibl;
[J oco3HaHME TTI00ATBFHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U yTel UX pelIeHus;

8) axanTanum K U3MEHSIOIMMCH YCJIOBHSAM COLUAIBHON U IPUPOIHOI Cpeabl:

[J moTpeOHOCTh BO B3aMMOJEWUCTBUU NPHU BBIOJHEHUH HCCIEAOBAHUNW U TPOEKTOB (U3NYECKOU
HAIpPaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JIPYTHX;

(] MOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JEATEIBHOCTD;

[ morpeOHOCTh B ()OPMHUPOBAHUM HOBBIX 3HAHUM, B TOM 4Hcie (OPMYIMPOBATH UJAEU, MOHATHA,
TUIIOTE3bI 0 (PU3NYECKUX 0OBEKTaX U SIBICHUSX;

[J oco3HaHue Me(HUIMTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00JaCTH (DU3HKH;

(] IuTaHUPOBaHKUE CBOETO Pa3BUTHUS B MPHOOPETEHUN HOBBIX (PM3NYECKUX 3HAHUM;

] cTpemiieHHe aHAJIM3UPOBATh U BBISBIISATH B3aUMOCBSI3U IPUPOIBI, OOIIECTBA U SKOHOMHUKH, B TOM
YHCIIE C MCIIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

] oleHKa CBOMX JEWCTBUI ¢ yuy€TOM BIHUSHMS Ha OKPYXKAIOIIYI Cpely, BO3MOXKHBIX INI00aIbHbIX
OCJICICTBUM.
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METAIIPEIMETHBIE PE3YJIbTATbBI

B pesynbrate ocBoeHHS mporpammbl Mo (pU3uMKe Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs y
oOyyarorerocst OyayT chopMupOBaHbI MeTanpeIMeTHbIE Pe3y/abTaThl, BKIIOYAIOIINE T03HABATEIbHBIE
YHHUBEpcaJbHble ydeOHBbIE JIEHUCTBUS, KOMMYHUKATHBHBbIC YHUBEpCalbHble YydeOHble JeiCTBUS,
PETYJIATUBHBIE YHUBEPCAIBHBIC YIeOHBIC ICHCTBUSI.

Ilo3HaBaTeIbHBIE YHUBEPCAJbHLIC yqeﬁnble JeHCTBUA

Ba3oBble Jiornyeckue aeicTBHA:

BBISIBJISITH M XapaKTEPU30BaTh CYIICCTBEHHBIE MPU3HAKN OOBEKTOB (SBJICHHIA);

YCTaHABJIMBATh CYIIECTBCHHBI MpPHU3HAK KIacCU(UKALMK, OCHOBAaHHS Uil OOOOIICHUS U
CpaBHEHUSI,

BBISBJISTh 3aKOHOMEPHOCTH W TIPOTHUBOPEYHS B paccMaTpUBaeMbIX (akTaxX, ITaHHBIX H
HAOJIIOICHUSX, OTHOCAIINXCS K (DU3UIESCKUM SIBIICHUSIM;

BBISIBJIATh IPUYUHHO--CJICICTBCHHBIC CBSI3U MPH M3yYCHUN (PU3MUECKUX SIBJICHUI U MPOIECCOB,
JeNiaTh BBIBOJIBI C HCIIOJB30BAHUEM JICAYKTUBHBIX M WHAYKTHBHBIX YMO3aKIIOYCHUH,
BBIIBUTATh THIIOTE3bI O B3aUMOCBS3SIX (PU3NUYCCKUX BEITUYHH;

CaMOCTOSITENILHO BBIOMpaTh CHOCOO pelieHus y4dyeOHOW Qu3nyeckol 3amadu  (CpaBHEHHE
HECKOJIbKUX BapUAHTOB PELICHHUS, BHIOOp HanOoJee MOIXOSIIEIO ¢ y4ETOM CaMOCTOSTEIbHO
BBIJICTICHHBIX KPUTECPHUCB).

Ba3oBrble ucciienoBaTebLCKue AeiCTBHSA .

HCIIOJIB30BATh BOIIPOCHI KAK UCCIIEN0BATEIbCKUI MHCTPYMEHT ITIO3HAHMS;

MPOBOAUTH IO CAMOCTOSATEIBHO COCTaBICHHOMY IUIaHY OIIBIT, HECIIOXHBIA (U3NUeCKHil
HKCHEPUMEHT, HEOOJIbIIIOE UCCIIe0BAaHNE (PU3HUECKOTO SBICHHUS;

OLICHMBATh Ha MPUMEHMMOCTh U JOCTOBEPHOCTh HWH(POpPMAIUIO, IOIYYEHHYI0O B XOJ€
HCCIEA0BAHUS WIM SKCIIEPUMEHTA,;

CaMOCTOSITENIbHO (pOopMyJIpoBaTh OOOOIIEHUS M BBIBOABI IO pe3yiabTaTaM MpPOBEAEHHOTO
HaOJI0IeHNUs, OMbITA, UCCIICI0BAHMS;

MIPOrHO3UPOBATh BO3MOXKHOE JalibHEIee pa3BUTHE (U3NYECKUX IMPOLECCOB, a TaKkKe
BBIIBUTATh MPEINOJI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Padora ¢ unopmanmeii:

MIPUMEHSTh Pa3IMYHble METO/bI, HUHCTPYMEHTHI U 3alpoChl NP MOUCKE U 0TOOpe HH(pOopManuu
WM JJAHHBIX C YYETOM MPEAJIOKEHHON yueOHOoM pu3ndeckoi 3a1auu;

aHAJM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MHPOPMALIMIO PA3INYHBIX BHJOB U
¢bopM npencTaBieHus;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTUMalbHYIO (QOpMy TMpeacTaBieHUs HUHGPOpMalUUU U
WUTIOCTPUPOBATh PEIIaeMble 3a/1a4l HECIOKHBIMH CXEMaMHM, uarpaMMaMu, HHOU rpadukoil u
AX KOMOMHAIASIMH.

KoMMmyHuKkaTHBHBIC yHHBepcaibHble Y4eOHbIe JeHCTBHUSA:

B XO0J/Ie OOCYXJEHHUs y4eOHOro Marepuaia, pe3yiabTaTOB JIAOOPAaTOPHBIX PAbOT M MPOEKTOB
3aJ1aBaTh BOIMPOCHI 1O CYIIECTBY OOCYKJIaeMOW TeMbI W BBICKA3bIBaTh HJICH, HAIICJICHHBIC HA
pelIeHre 3aa41 U ToJIZIepKaHKe 01arokenaTeTbHOCTH OOIEHUS;

COIIOCTABJIATh CBOM CYXJICHHS C CYXICHHSIMH JPYTUX YYAaCTHUKOB JTUAJIOTa, OOHAPYKWUBATh
pa3ianyure U CXOJCTBO MO3UIINIA;

BBIP2XKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

MyOJIMYHO TPEACTaBIATh PE3YNbTAThl BBIMOJHEHHOTO (DU3MYECKOTrO OIbITa (IKCIEPUMEHTA,
HCCIe0BaHMs, IPOEKTA);

MOHUMAaTh M UCIOJB30BaTh MPEUMYIIECTBa KOMAaHAHONW W WMHIUBUIYaJbHOW pabOThl HpU
pelieHur KOHKPETHON (hM3UIECKOM MPOOIIeMBI;
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MPUHUMATD LIEJTH COBMECTHOM AESITeNbHOCTH, OPraHU30BBIBATH JEHCTBUS MO €€ TOCTHKEHUIO:
pacmpenenaTh poju, 0OCYXAaTh MPOIECChl M PE3yJbTaThl COBMECTHOW paboTh, 0000IIaTh
MHEHHS HECKOJIbKUX JIIOACH;

BBIMIOJIHATh CBOIO 4YacTh pPalOTHI, JOCTHras KayeCTBEHHOIO pe3ysibTaTa II0 CBOEMY
HAIpPAaBJICHUIO U KOOPAUHUPYS CBOU JICUCTBUSA C APYTUMU YJICHAMH KOMaH/IbI;

OIICHMBATh KA4eCTBO CBOETO BKJIAga B OOMIMI MPOAYKT MO KPHUTEPHUSIM, CAMOCTOSATEIHHO
chOpMYyIUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerHﬂTHBHLIe YHUBEpPCAJIbHLIC yqeﬁnble JeHCTBUA

CaMoopranmaunﬂ:

BBISIBJIATh NPOOJIEMBl B JKU3HEHHBIX M YYEOHBIX CHUTyalUsiX, TPeOyrOIIMX Ui PpeIIeHUs
(bu3nYecKux 3HaHUM;

OpPUEHTUPOBATHCS B PA3JIMYHBIX MOJAXOAAX NPUHATUS PEIEHUH (MHIMBUIYalIbHOE, IPUHATHE
pellieHus B IpyMIe, IPUHITHE PEILIEHUH TPYIIoi);

CaAMOCTOSITENIbHO ~ COCTaBISATh ~ QJITOPUTM  pelIeHHs (U3MUECKOM 3ajaud  WIM  IUlaHa
UCCIIEIOBAaHUsI € Y4ETOM HMEIOLIMXCS PEecypcoB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEHTUPOBATh IIPEIIaracMble BAPUAHTHI PEILICHU;

7ienaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIlEHUE.

CaMOKOHTpOJIb, IMOLIMOHAJIbHBIA HHTEJLJIEKT:

JlaBaTh a/IEKBATHYIO OLICHKY CUTYyallUu U MpeiaraTh IUlaH €€ N3MEHEHMS;

OOBSICHATh NPUYMHBI IOCTHXKEHHUS (HETOCTHIKEHUS) Pe3yIbTaTOB JI€ATEIIbHOCTH, 1aBaTh OLEHKY
IPUOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHCJIE€ B XOJ BBINOJHEHUS (PU3NUYECKOIO
HCCIIEIOBaHMsI WJIM IMPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENHCTB, W3MEHMBILUXCS CHUTYallHi,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLIEHHMBATh COOTBETCTBUE PE3YNbTaTa UEIU U YCIOBUSIM;

CTaBUThb ce0sl Ha MECTO JPYroro 4ejoBeKa B XOJ€ CHopa WM JUCKYCCUU HAa HAYYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYToro;

IIPU3HABATH CBOE MPABO Ha OUIMOKY NpHU pelieHNH GU3NYECKUX 33Jad UM B YTBEPKICHUAX Ha
Hay4YHbIE TEMBI U TAKOE K€ MPaBO JAPYroro.

IHNPEAMETHBIE PE3YJBTATHBI

K xoniy o6yuenuss B 7 kjacce npeaIMeTHbIE pe3yabTaThl Ha 0a30BOM YpOBHE JIOJKHBI OTPaXkaThb
c(OPMHUPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

WCIIONB30BaTh TOHSTHS: (PU3NYECKHEe W XUMUUYECKHE SIBJICHUs, HAOIIOJIEHHWE, SKCIEPUMEHT,
MOJIeJIb, TUTIOTE3a, CIUHUIIBI (PU3MYECKUX BEIWYWH, aTOM, MOJIEKYJIa, arperaTHhle COCTOSHUS
BemiecTBa (TBEpAOE, JKHIKOE, Ta3000pa3HOE), MEXaHMYECKOe JBHKEHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, TPSIMOJUHEHHOE), TPAaeKTOpHUs, paBHOJEHCTBYIOMmAs CHiIa, aeopmarus
(ynpyrasi, macTuuecKkas), HeBECOMOCTbh, COOOIIIAIONINECS] COCY/IbI;

paznuuath sBieHHS (Muddy3usa, TEIIOBOE ABMWKEHUE YaCTHI[ BEIIECTBAa, PAaBHOMEPHOE
JBIDKEHUE, HEPABHOMEPHOE NIBIDKCHHE, WHEPIUS, B3aUMOJICHCTBHUE TEJ, PAaBHOBECHE TBEPIBIX
TeJ C 3aKPEIUIEHHOW OCBhIO BpAILEHHUS, Nepeaada aBJIeHUs TBEPABIMU TEIaMH, KMJIKOCTSIMHU U
razami, atMoc(epHoe AaBlIeHUE, IJaBaHUE TeN, MPEBpAIICHUS MEXaHWYECKOW IHEepruu) IO
OMHUCAHUI0O HMX XapaKTePHbIX CBOMCTB M HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIIMX JIaHHOE
(bu3UYeCcKOoe SIBJICHUE;

pacrmo3HaBaTh MPOSBICHUE W3YYCHHBIX (DM3MUECKUX SIBICHUN B OKPYKAIOIIEM MHpE, B TOM
grcie (U3NYeCKHUe SBICHUS B MPHUPOJEC: MPUMEPHI JBIKECHUS C PA3IMYHBIMH CKOPOCTSMHU B
KUBOM W HEXKUBOM mpupone, NEHCTBUE CHJIBI TPEHUS B NPHUPOJAE M TEXHUKE, BIHSIHHE
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aTMoc(epHOro JaBjIeHHUsS Ha KMBOW OpraHu3M, IUIaBaHHE pbIO, phlYaru B TeJe 4ejoBeKa, Mpu
3TOM TIEPEBOAWTH MPAKTHYECKYIO 3a7ady B Yy4eOHYIO, BBIICISITH CYIIECTBEHHBIE CBOWCTBA
(mpu3Haku) pU3NUECKUX SBIICHUN;

ONKCHIBATh W3YYCHHBIE CBOMCTBA Tel W (DM3WYECKHE SIBICHUS, WCIONB3yS (U3HUECKUE
BEIMYUHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSSI CKOPOCTD,
CHJIa YIIPYrOCTH, CUJia TSXKECTH, BEC Tella, Cujla TPeHHs, AaBieHue (TBEPAOro Tela, KUIAKOCTH,
ra3a), BBITAJIKUBAIONIAs CHJIa, MEXaHUYeCKas padoTa, MOIIHOCTbD, TJIEYO CHUJIbI, MOMEHT CHIIBI,
KO3 (ULIMEHT MOJNIE3HOr0 ACHCTBUS MEXaHM3MOB, KMHETHYECKass U MOTEHIUAIbHAs YHEpPrus),
MpU ONMHCAHWUW TPABWUIBHO TPAKTOBATh (U3MUECKUN CMBICI HCIONIB3yeMbIX BEIHYUH, HUX
0003HAYECHUS U €IMHUIBI (PU3NYECKUX BEIMYMH, HAXOIUTH (YOPMYIIbI, CBS3BIBAIOLINE JAHHYIO
(U3HYECKYIO BEIMYUHY C IPYTUMH BEITMYHMHAMHE, CTPOUTH TPAPUKU U3y4EHHBIX 3aBUCUMOCTEH
(bU3MYECKUX BEIUYUH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYCCKUE SIBICHUS U TMPOIECCHI, HUCIOIB3YS IMpaBUIia
CJIOKEHMsI CUJI (BJIOJIb OHOM IpsIMOI), 3aKoH I'yka, 3akoH [lackais, 3akoH Apxumena, paBuio
paBHOBecHs pbruara (0J10Ka), «30JI0TOE MPABHUIIO» MEXaHUKH, 3aKOH COXPAHEHUS MEXaHHUUECKON
SHEPrUW, TPU OTOM JaBaTh CIIOBECHYIO (OPMYIMPOBKY 3aKOHA U 3alMCHIBATh €ro
MaTeMaTUYeCKOE BbIPAKEHUE;

OOBSICHATh (PU3WYCCKUE SIBIICHUS, MPOIECCH W CBOWMCTBA TEJI, B TOM YHCJIEC U B KOHTEKCTE
CUTYyallMil TMPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUYMHHO--CIICACTBEHHBIC
CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX IIaroB ¢ OMOpoi Ha 1—2 M3y4EeHHBIX CBOMCTBA
(bU3HYECKUX SIBICHUN, PU3NICCKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiats pacu€THbIe 3a7aud B 1—2 AeWCTBUSI, UCHONB3YS 3aKOHBI M (POPMYJIBI, CBS3BIBAIOIIUE
(du3nuecKkrue BEIMYMHBI: HAa OCHOBE aHAlM3a YCIIOBUS 3a/layd 3alHChIBaTh KPAaTKOE YCIOBHUE,
MOACTABIATh (PU3WUecKue BeIMUYMHBI B (DOPMYJIbI W TMPOBOAUTH PACUETHl, HAXOIWUTH
CIpaBOYHbIC JaHHBIE, HEOOXOAMMBIE MJisi pEIIeHUs 3aaad, OICHHBATh PEATHUCTUYHOCTH
MOJTYYEHHOUN (PU3MUECKON BEIIMUNHBI;

pacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO PEIIUTh MPH MOMOIIU (PU3NYECKUX METOJIOB, B
OMMCAaHWUU HCCIEIOBAaHUS BBLICTATH MPOBEpsSeMOe MpEeArnoiokeHue (TUMoTe3y), pa3inuyaTh U
WHTEPIPETUPOBATH MOJIYYCHHBIA Pe3yJbTaT, HAXOAUTH OIIMOKH B XOJI€ OIBITA, JIeTIATh BBIBOJIBI
10 €r0 pe3yJIbTaTaM;

MPOBOJIUTH OIMBITHI 1O HAOMIOJAEHUIO (PU3UYECKHX SIBICHUN WIM (PU3MUYECKHX CBOWUCTB TEII:
dbopmMynupoBaTh MPOBEPSIEMBIE TMPEIONIOKEHUSA, COOMPATh YCTAHOBKY W3 TMPEIJIOKEHHOTO
000pyIOBaHUs, 3aMTUCHIBATH X0/ OMBITa U (HOPMYIUPOBATH BHIBOJIBI;

BBITIOJIHATh TPSAMBIE H3MEPEHUS PACCTOSHHS, BPEMEHH, MacChl Tela, 00BhEMa, CHIbI U
TEMITEpaTyphl C UCIIOJIb30BAHUEM AHAJIOTOBBIX U MU(GPOBBIX MPUOOPOB, 3aNTUCHIBATH MTOKA3aHUS
npuOOPOB ¢ YUETOM 3aJJaHHOI aOCOTIOTHOM MOTPEUTHOCTH U3MEPEHUH;

MPOBOJIUTH HCCIEAOBAaHUE 3aBUCHUMOCTH OJHOW (DU3UYECKONW BEIWUYHHBI OT JIPYyrol ¢
WCIIOJIb30BAHUEM MPSMBIX W3MEPEHUH (3aBUCMMOCTH MYTH PAaBHOMEPHO ABUXKYILIETOCS Tela OT
BPEMEHU JBWIKEHUS Teja, CUJIbl TPEHHS CKOJIBKEHHMsI OT Beca Teja, KadecTBa 00paboOTKH
MOBEPXHOCTEW TEN U HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHMS TEJ, CHUJIbI
YOPYTOCTH OT YIJWHEHUS MPYXUHBI, BEITAIKUBAIOMICH CHIIBI OT 00bEMa MOTPYXKEHHOW YacTH
Tela W OT TUIOTHOCTH >KUIKOCTH, €€ HE3aBHCHUMOCTH OT IJIOTHOCTH Tella, OT TIyOWHBI, HA
KOTOPYIO TIOTPYKEHO TEJIO, YCIIOBUM TIIaBaHUS TeJI, YCIOBUH paBHOBECHsI pbhluara U OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHWU Y4E€OHOTO HCCIEIOBAHUS, COOMPATh YCTAHOBKY U BBIMOJHATH
W3MEPEHHS, Cleaysd TMpeAIOKEHHOMY TUIaHy, (UKCHPOBATh PE3YyibTaThl IMOJTYYCHHOU
3aBUCHMOCTH (PU3WYECKUX BEIMYMH B BUJAC MPEIJIOKEHHBIX TaONMHUIl U TpauKOB, eNaTh
BBIBOJIbI 110 PE3YyJIbTaTaM UCCIIEIOBAHUS;

MPOBOANTHh KOCBEHHBIC M3MEpPEHUs] (PU3NYSCKUX BEIMYMH (TUIOTHOCTh BEIIECTBA JKUIKOCTH W
TBEPAOrO Tejla, CHJIa TPEHUS CKOJBXKEHHUS, [aBJICHHE BO3/yXa, BBITAJKHUBAIOLIAs CuUJIA,
JeicTByIomasl Ha NOTPYXEHHOE B JKUAKOCTh Te0, KOA(h(GUUIMEHT TMOJE3HOTO JAEHCTBUA
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MPOCTBIX MEXAHW3MOB), CIIEAYS TPEIJI0KCHHOW WHCTPYKIIUU: TPH BBIMOJHEHUHW W3MEPCHUN
COOMpPATh IKCIIEPUMEHTAIBLHYIO YCTAHOBKY U BBIUUCIISITH 3HAUEHUE MICKOMOU BEIIMYUHBI,
coOJro1aTh MpaBUiia TEXHUKK OE30IIaCHOCTH MU paboTe ¢ J1abopaTOpHBIM 00OPYIOBAHHEM;
YKa3bIBaTh TPUHIMIBI JICUCTBUS NMPUOOPOB W TEXHUYECKHUX YCTPOMCTB: BECHI, TEPMOMETD,
JTUHAMOMETP, COOOIIAOIINECsS COCYIbI, 0apOMETp, phlvuar, MOABUKHBIM U HEIIOABHUKHBIN OJIOK,
HaKJIOHHAS IIOCKOCTD;

XapaKTEPU30BaTh TMPHUHIIMIIBI JACHCTBUSA W3YYEHHBIX MPUOOPOB M TEXHHUYECKUX YCTPOWUCTB C
OTMoOpol Ha WX onucaHus (B TOM 4YHUCJE: IMOJIIMIHUKHA, YCTPOMCTBO BOIOMPOBOJA,
TUAPABIMYECKUI TIPecC, MAaHOMETP, BBICOTOMEpP, MOPIIHEBOW HACOC, apeoMETp), HCHOJIb3Ys
3HAHUS O CBOMCTBax (U3MYECKHX SBJICHUM W HEOOXoaUMble (U3HYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

MPUBOJUTH TPUMEPHI (HAXOAUTh WH(MOPMAIUMIO O TpHMEpax) MPaKTUYECKOTO HCIIOIb30BAHMS
(hU3UYECKUX 3HAHUI B TTOBCEAHEBHOMN JKU3HU ISl 0OeCTICUeHHs 0€301TaCHOCTH MPU 00paIeHUN
C mpuboOpaMu M TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHS 3JI0POBbS U COOIIOJCHUS HOPM
HKOJIOTMUYECKOTO TOBEJICHUS B OKPYKaIOIEH Cpee;

OCYIIECTBISTH OTOOP UCTOYHMKOB WMH(pOpManuu B MHTEpHETE B COOTBETCTBHH C 3aJIaHHBIM
MMOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIONIMXCS 3HAHUM M TYTEM CpPaBHEHUS Pa3IMYHBIX
HMCTOYHHKOB BBIJCIATh MH(MOPMAIMIO, KOTOpas SBISACTCS MPOTUBOPEUYMBOM WIIM MOYKET OBITH
HEJI0CTOBEPHOI;

UCIIONIb30BaTh TIPU BBINOJHEHUU YYEOHBIX 3aJaHUil HAYYHO--TIONYJSPHYIO JHUTEpaTypy
(bU3MYECKOTO COJIep’KaHus, CIpPaBOYHBbIE MaTepHalbl, pecypchl ceTu VHTepHeT, BIaieTh
npuéMaMu KOHCIICKTUPOBAHUS TEKCTa, mpeoOpa3oBaHus WHDOpPMANHMHA W3 OIHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KpaTKHWE IMHCHMEHHBIC W YCTHBIE COOOIICHWUS HAa OCHOBE 2—3
HMCTOYHUKOB HHPOpMAIK (PU3NUECKOrO COAEpKAHUsI, B TOM YHCIIE MyOJIUYHO JeNaTh KpaTKue
COOOIIEHUsI O pe3yJbTaTax IPOCKTOB WM Yy4E€OHBIX HCCIEIOBAaHUM, MPH ITOM TPaAMOTHO
WCIOJIb30BaTh W3YYCHHBIN MOHATUHHBINA anmapar Kypca (U3HKH, COMPOBOXKAATH BBHICTYIIJICHHE
MpE3EHTALNEN;

MIPH BBHIMIOJHEHUH Y4EOHBIX MPOEKTOB U MCCIEIOBAHUN paclpeensaTh 00sS3aHHOCTH B TPYIIE B
COOTBETCTBUM C IIOCTAaBJIICHHBIMHM 3aJayaMy, CJI€AUTh 3a BBINIOJHEHHEM IIJJaHa JICHCTBHUH,
aJICKBaTHO OIICHUBAaTh COOCTBEHHBIM BKJAJ B JIEATEIBHOCTh TPYIIIBI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aMOJICHCTBHUE, YUUTHIBASI MHEHUE OKPYKAIOIIHX.

K xoHiy o6yuenus B 8 kiacce npeaMeTHbIe pe3yabTaThl Ha 0a30BOM YpOBHE JIOJKHBI OTPaXKaThb
c(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

HCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JABM)KEHHE aTOMOB U MOJIEKY,
arperaTtHble COCTOSIHMSI BEIECTBA, KPUCTAJUIMUECKHE WU aMOp(HbIE Tella, HACBIIICHHBIA U
HEHACBILIECHHBIA Map, BIAXKHOCTh BO3JyXa, TEMIIEPATypa, BHYTPEHHSsS SHEPrus, TEIUIOBOU
JIBUTATEIb, JJIEMEHTApHBIN JJIEKTPUUYECKUN 3apsll, JJIEKTPUYECKOe I0Je, MPOBOJHUKH U
JTUDJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MAarHUTHOE TI0JIE;
pasnuyath SBJIEHUs (TEIUIOBOE pacUIMpEeHUe U cxKaTHe, TeIlonepeaaya, TejIoBoe paBHOBECHE,
CMauvBaHUe, KalWUISPHbIE SBIIECHUS, UCIIApEHNEe, KOHJIEHCAIlHs, TUIaBlIeHUe, KpUCTAITN3alus
(oTBepneBaHME), KHUIIEHHE, TeIulonepenada (TEIIONPOBOAHOCTb, KOHBEKIMS, H3JIyUYEHUE),
ANEKTpU3alus TeJl, B3aUMOJCHCTBHE 3apsiioB, NEHCTBHUS AJIEKTPUYECKOTO TOKa, KOPOTKOE
3aMbIKaHUE, B3aUMOJEHCTBHE MAarHUTOB, NEHCTBUE MArHUTHOIO IOJIS HAa MPOBOJHUK C TOKOM,
AJNIEKTPOMAarHuTHasi UHAYKIHS) [0 ONKCAHUI0 UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JIEMOHCTPHPYIOLINX JaHHOE (PU3NYECKOE SIBIICHHE;
pacrno3HaBaTh MPOSBIECHUE W3YYEHHBIX (PM3UUYECKUX SIBJICHUI B OKpPY)KAIOIIEM MHpE, B TOM
yuciie (u3nuecKue SABJICHUS B IPUPO/IE: OBEPXHOCTHOE HATSKEHUE U KalUJUIAPHBIC SBJICHUS B
pUpOJIe, KpUCTAILIBI B Ipupoze, u3nydeHue ConHia, 3aMep3annue BOAOEMOB, MOPCKUE OpU3HI,
oOpa3oBaHHe pOCBI, TyMaHa, UHes, CHera, »JJEKTpUYecCKHe SBIeHUs B aTrMmocdepe,
AJIEKTPUUYECTBO KMBBIX OpPraHU3MOB, MarHUTHOE TOJN€ 3eMiH, Jpeid TMomocoB, poib
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MarHuTHOIO TMOJS [ JKU3HM Ha 3emile, MOJSPHOE CUSHUE, IPU OSTOM [EPEBOAUTH
NPAaKTUYECKYI0 3a7adyy B y4yeOHYIO, BBIIENATH CYIIECTBEHHBIC CBOMCTBAa (TMPU3HAKK)
(bU3NYECKUX SIBICHUI;

ONMCHIBATh HW3YyYEHHBIC CBOWCTBA TeNl W (PU3MUECKUE SBJICHUS, HCIONB3YS (hU3HUYECKHE
BEJIMYMHBI (TEMIIepaTypa, BHYTPEHHS SHEPrusl, KOJIMUYECTBO TEILJIOTHI, YAEIbHAs TEIUIOEMKOCTb
BEIIECTBA, yJeJIbHAs TEIUIOTa IUIABJIEHHUA, YHElbHAs TEIJIoTa MapooOpa3oBaHMs, yIelIbHas
TEIJIOTa CrOpaHusl TOIUIMBA, KOX(P(PUIMEHT TMONE3HOr0 MACUCTBUS TEIUIOBOW MAIUHBI,
OTHOCUTEJIbHAS BIAXXKHOCTh BO3[yXa, D3JEKTPUYECKUH 3apsl, CHIa TOKa, D3JIEKTPUYECKOe
HanpsDKeHHUE, CONPOTHUBICHHE IMPOBOJHUKA, YAEIHHOE COMpPOTHBIIEHHE BEIIECTBA, paboTa M
MOIIHOCTh 3JEKTPUYECKOT0 TOKA), IPH OMMCAHUM MPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICIT
UCTOJIBb3yEMBIX BEJIMYMH, 0003HAYCHUS U €AMHUIBI (PU3NYECKUX BEIWYHH, HAXOIUTH (HOPMYJIHI,
CBSI3bIBAIOIIME JAHHYIO (PU3UYECKYIO0 BEIMYMHY C APYTUMH BEJIWYMHAMH, CTPOUTH IpaduKu
M3YUEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHH;

XapaKTepu3oBaTh CBOWCTBa TeJ, (PU3NYECKHUE SIBICHUS M IPOLECCHI, MCIOJb3Ysl OCHOBHbBIE
MIOJIOKEHUSI ~ MOJICKYJSIPHO--KHHETHUYECKOW  TEOpUM  CTPOEHHUs  BEUIeCTBA,  MPHUHLIHUI
CYNEPIO3UIMU NOJIEH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHUs 3apsana, 3akoH Oma [uis
yyacTka Ienu, 3akoH JDxoyns—JleHna, 3akOH COXpaHEHUs SHEpruM, IpH 3TOM J1aBaTh
CIIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIMCBHIBATh €r0 MaTEMaTUYECKOE BEIPAKCHHUE;

OOBSICHATh (hU3MYECKHE MPOLIECCHl U CBOMCTBA TN, B TOM 4YMCIE€ M B KOHTEKCTE CUTYalMi
IIPAKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATH MPUUUHHO-CIEICTBEHHbBIE CBSI3U, CTPOUTh
00bsICHEHHE U3 1—2 JIOTMYECKUX IIAaroB C ONMOpoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3NUECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3a1aud B 2—3 IEWCTBUS, UCHOJB3YS 3aKOHBI U (POPMYIIBI, CBSI3BIBAIOIINE
¢u3nyecKkrue BEIMYMHBI: HAa OCHOBE aHAJM3a YCJIOBUS 3aJlauM 3alHMChIBaTh KPAaTKOE YCIOBHUE,
BBISIBJIATh HEAOCTATOK JAHHBIX JUId peIleHHs 3aJayd, BBIOMpaTh 3aKOHBI U (HOpMyIIBI,
HeoOXouMble i €€ pelIeHUs, IPOBOAUTH PACUETHI M CPaBHUBATH IOJIYYEHHOE 3HAYEHHE
(¢u3n4ecKoil BEITMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrno3HaBaTh NPOOJEMBbl, KOTOPbIE MOXHO PpEUINTh MHpU MOMOLIM (PU3UUECKUX METOJIOB,
UCIOJIb3YSl OINKCAaHUE MCCIENAO0BAaHUSA, BBIIEIATh MPOBEPSIEMOE MNPEANOIOKEHUE, OICHUBATh
IIPaBWJIBHOCTB MOPSIIKA IPOBEIEHUS UCCIIEJOBAHMS, JIENIaTh BBIBOJIBL;

MIPOBOAUTH OIBITHl [0 HAOIIOJEHUI0 (PU3NYECKUX SIBICHUNH WM (U3MYECKUX CBOMCTB Tel
(KanwiIsipHbIE SBJIEHHUS, 3aBUCHMOCTb JABJIEHUS BO3JyXa OT €ro o0Obéma, TemrmepaTyphl,
CKOPOCTH TpoOIlecca OCTBIBAHWS W HArpeBaHus IpH W3IYYEHUH OT IBETa W3JIy4arollen
(moryomatomniei) MOBEPXHOCTH, CKOPOCTh HCIApEHUs BOJBI OT TEMIEpaTypbl >KUJIKOCTH U
Iioniaau €€ MOBEPXHOCTH, IEKTPU3alUs TEl U B3aMMOACHCTBHE IJIEKTPUUYECKUX 3apsi/IOB,
B3aMMOJICIICTBIE TOCTOSHHBIX MAarHMTOB, BHM3yalM3al[Msi MarHUTHBIX [OJE€H MOCTOSHHBIX
Mar"HuToB, JEHCTBUS MAarHUTHOTO IOJS HA IPOBOJHMK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTAa,
CBOMCTBA  DJIEKTPOJBUTATENsi  IOCTOSHHOIO  TOKa):  (opMynupoBaThb  IpOBEpsieMble
MPEINOI0KEHUs, COOMpaTh YCTAaHOBKY W3 MPEUIOKEHHOTO0 O00OpYAOBaHMS, OMHMCHIBATH XOJ
omnbITa U (GOPMyYIHPOBATH BHIBOBL;

BBITNIOJHATh MPSIMBIE W3MEPEHUS TEMIIEPATypbl, OTHOCUTEIBHON BJIA)KHOCTH BO3AYXa, CHIIBI
TOKa, HANpsDKEHUS C UCIOJb30BaHUEM AaHaJOTOBBIX NPUOOPOB M JATYMKOB (U3NUYECKUX
BEJIMYMH, CPAaBHUBATh PE3YJbTAThl U3MEPEHUI ¢ YUETOM 3aJaHHON aOCOIIOTHON MOTPELTHOCTH;
IPOBOJIUTh HCCIIEIOBAaHME 3aBUCHUMOCTH OJHOH ()U3MYECKOM BEIMUYMHBI OT JpPYrod c
UCIOJIb30BaHUEM TMPSMBIX H3MEpEHUil (3aBUCMMOCTb CONPOTUBIIEHHUS IPOBOJAHHMKA OT €ro
JUIMHBI, IJIOUIaIA TIOTIEPEYHOr0 CEYEHUS U yJIEIbHOIO CONPOTUBIICHUS BEIIECTBA IPOBOAHMKA,
CHJIBl TOKA, HMIAYLIEro uepe3 IPOBOJHHUK, OT HANpsKEHHUs Ha IPOBOJHUKE, HCCIICAOBAaHHE
MIOCJIEA0BATEIBHOIO M MAapaJUIeJIbBHOTO  COEJUHEHWM  NPOBOJHUKOB):  IUIAHUPOBATH
UCClIeIoBaHKEe, COOMPATh YCTAHOBKY U BBIIIOJIHATH U3MEPEHUS, ClIeAys NPEAIOKEHHOMY IUIaHy,
(buKCcUpoOBaTh pE3yabTATHl MOJYYEHHOW 3aBUCUMOCTH B BUAE TabmuI U rpadukoB, aenatb
BBIBO/IbI 110 PE3YJIbTaTaM UCCIIE0BaHMS;

17



IIPOBOJIUTh KOCBEHHBIE MU3MEpPEHHs (PU3MUECKUX BEIUUYHMH (yIelIbHas TEIJI0EMKOCTh BEIIECTBa,
COIIPOTHBJICHUE IPOBOJHUKA, pab0oTa M MOIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAaHUPOBATh
U3MEpEHUs1, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIENYs MPEAIOKEHHON HHCTPYKLIUHU, U
BBIUUCIIATh 3HAUEHUE BEITMUYUHBI;

co0Jro1aTh MpaBuiIa TEXHUKHU OE30MIACHOCTH MU paboTe ¢ 1a0opaTopHbIM 000pYyI0BaHUEM;
XapaKTepu30BaTh MPUHIUIBI JEHCTBHS W3YUYEHHBIX MPUOOPOB M TEXHHUUECKUX YCTPOICTB C
OMopoi Ha WX omucaHus (B TOM 4YHCIE: CHCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, HapoBas
TypOMHa, aMIIepMETp, BOJBTMETP, CUETUUK DJIEKTPUUYECKON SHEPrUH, 3IEKTPOOCBETUTEIbHBIC
npuOOpHI, HArpeBaTENbHBIE 3JIEKTPONPHOOPHI (IIPUMEPHI), AIEKTPHUECKUE MPEAOXPAHUTEIH,
JIEKTPOMArHuT, 3JIEKTPOABHUraTelb IIOCTOSHHOIO TOKa), MCIOJb3ysl 3HAHUS O CBOMCTBAx
(bu3NYeCKUX SIBICHUH U HEOOXOIUMBIe (PU3HUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh NPOCTbIE TEXHUUYECKUE YCTPOWCTBA M M3MEPHUTEIbHbIE NMPHOOPHI IO CXeMaM U
CXEMaTU4YHBIM pHUCYHKaM (KMJKOCTHBII TEpMOMETp, TEPMOC, ICHUXPOMETP, T'MIPOMETP,
JBUTATENIb BHYTPEHHETO CTOPAHMUsI, JIEKTPOCKOII, PEOCTAT), COCTABIATH CXEMBbI SJCKTPUIECKUX
Leneu ¢ nocjaenoBaTeIbHbIM U MapajuleIbHbIM COSAMHEHUEM 3JEMEHTOB, pa3jindas YCIOBHbIE
0003HAYCHHS HIIEMEHTOB JICKTPUIECCKHX IIETICH;

IPUBOAUTH MPUMEPH! (HAXOIUTh MHGOPMALMIO O MPHUMEPAX) MPAKTUYECKOIO UCIIOJIb30BaHUS
(bu3nYeCcKUX 3HaHUHM B MOBCEAHEBHOM XU3HU JUIs oOecriedeHns: 0€30MacHOCTH IpU 0OpalleH!H
C TpuOOpaMu U TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHS 3/J0POBBS U COONIOJICHHUS HOPM
HKOJIOTUYECKOTO MOBE/ICHUS B OKPYKAIOLIEH cpelie;

OCYIIECTBISATh MOUCK HH(OpManuu (U3NIECKOro coiepkaHusi B VIHTepHETe, Ha OCHOBE
UMEIOIIMXCS 3HAHUH W TYyTEM CpPaBHEHHS JIOTIOJIHUTEIBHBIX HMCTOYHUKOB  BBIACIATH
uH(pOpMaINIO, KOTOPasi ABJISETCS IPOTUBOPEUHUBOI UM MOKET OBITh HEIOCTOBEPHOM;
WCTIOJB30BAaTh TPU BBITIOJHEHUH YYEOHBIX 3aJaHUN HAYYHO--TIOMYJSIPHYIO JUTEpaATypy
(GU3MYEeCKOro CoAep)KaHus, CIPaBOYHbIE MaTepuaibl, pecypcbl cetu VHTepHeT, BiajeTh
npuéMaMl KOHCIEKTHUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs HWH(OpPMALMKM M3 OJHOW 3HAKOBOM
CHCTEMBI B JIpYT'YIO;

CO03/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U KpAaTKUE YCTHBIE COOOIIEHUs, 000011as HHPOPMAIUIO
13 HECKOJIBKMX MCTOYHUKOB (DU3MUYECKOTO COAEPIKAaHUs, B TOM YHUCIIE ITyOJUYHO MPEICTABISATH
pe3yabTaThl MPOEKTHOW MM MCCIEI0BATENbCKON JIEATENIbHOCTH, IPH 3TOM TI'PaMOTHO
WCTIOJIh30BaTh M3YyYCHHBIN MOHATHHHBINA ammapar Kypca (HU3UKH, COMPOBOXKIATH BBHICTYILUICHUE
[IPE3CHTALUEH;

MIPH BBITIOJIHEHUH Y4EOHBIX MPOEKTOB U MCCIEIOBAHUHN (PU3UUECKUX MPOIECCOB PACTIPEACTIATH
0053aHHOCTH B TPYIINE B COOTBETCTBUU C ITOCTABICHHBIMHU 33J[a4aMH, CIICJUTh 32 BHIMIOJIHEHHEM
IUIaHa JIEHCTBHM W KOPPEKTHPOBATh €ro, aJeKBaTHO OICHWBAaTh COOCTBEHHBIH BKJIad B
IeSTeTbHOCTh  TPYIIBI, BBICTpAMBATh KOMMYHHKATHBHOE B3aWMOJICHCTBHE, IPOSBIISSA
TOTOBHOCTb pa3peliaTh KOH(IUKTHI.

K xony o6yuenus B 9 kiacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YpOBHE JIOJKHBI OTPa)KaTh
c(OPMHUPOBAHHOCTH y O0YUAIOIIUXCS YMEHUI:

WCIIOIB30BaTh MOHATHSA: CHCTEMa OTCUYETa, MaTepHUaTIbHASI TOYKA, TPACKTOPHSI, OTHOCUTEIHHOCTD
MEXaHUYECKOTO JIBUKEHUS, nedhopmarus (ympyras, TJIaCTHYECKas), TpEHHE,
[EHTPOCTPEMUTETHHOE YCKOPEHUE, HEBECOMOCTb M TMEPETPy3KH, HEHTP TSKECTH, aOCONOTHO
TBEPJIOE TEJIO, IICHTP TSHKECTHU TBEPJIOTO TEla, PABHOBECHE, MEXaHUUECKHE KOJIeOaHUs M BOJIHBI,
3BYK, HH(PaA3BYK U yIbTPa3BYK, JJIEKTPOMATHUTHBIC BOJIHBI, IITKaIa 3JEKTPOMArHUTHBIX BOJH,
CBET, OJM30PYKOCTh M JATHHO30PKOCTh, CIIEKTPHI UCITYCKAHUS W TMOTJIONICHUS, abda-, 0eTa- u
ramMmMa-u3JIy4eHHsl, U30TOIbI, SIACPHAs SHEPreTHKA;
pasznuuath  ABJIEHUS (PaBHOMEpPHOE U HEpPaBHOMEPHOE MPSMOJMHEHHOE JIBUYKEHUE,
PaBHOYCKOpPEHHOE TMpSMOJIMHEHHOE JBUXKEHHE, CBOOOAHOE TaJeHHuE Tell, pPaBHOMEPHOE
JIBUKCHHUE IO OKPYKHOCTH, B3aMMOJCHCTBHE TEJ, PEaKTHBHOE IBIDKEHHE, KojeOaTelnbHOE
JIBUKEHHE (3aTyXalollue U BBIHY)KJIEHHbIE KoOJeOaHMs), PE30HAHC, BOJHOBOE JBUKECHHE,
OTpa)X€HUE 3BYyKa, NPSIMOJMHEMHOE pacHpoCTpaHEHUE, OTPAXKEHUE U MPEIIOMJICHUE CBETa,
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MOJIHOE BHYTPEHHEE OTpa)K€HHE CBETa, pa3liokeHHe Oeroro CBeTa B CIEKTP M CIIOKEHHE
CIIEKTPAJIbHBIX I[BETOB, JUCIEPCHUS CBETa, €CTECTBEHHAs PaJMOAKTUBHOCTH, BO3HHUKHOBEHHE
JUHENYaToro CreKkTpa HW3Jy4yeHUs) MO ONMCAHUI0O MX XapaKTEPHBIX CBOWCTB M HA OCHOBE
OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE;

pacrno3HaBaTh MPOSBICHHE U3YYEHHBIX (U3NYECKUX SIBIICHUI B OKpyKawleM Mupe (B TOM
yuciie (pU3NYECKUe SIBICHUS B MPUPOJE: MPUIMBBI U OTJIUBBI, JBHKeHHUE IaHeT COolMHEeYHOM
CHCTEMBI, PEaKTHBHOE [BM)KCHUE J>KUBBIX OPraHW3MOB, BOCIPHUSATHE 3BYKOB J>XMBOTHBIMH,
3eMJIeTpsACEeHHEe, CeMCMMUYECKHE BOJIHBI, IIyHaMH, 3XO, I[BETa TeJl, ONTHYECKUE SIBJICHHUS B
npupoje, OHOJOTMYECKOe JeWCTBHE BUAMMOTO, YIbTPA(UOIETOBOTO M PEHTTEHOBCKOTO
U3ITy4YEeHUHN, €CTECTBEHHbI paguoaKTUBHBIA (OH, KOCMHYECKHE Jy4d, pPaTUOAKTUBHOE
U3Iy4YCHUE TPUPOJHBIX MUHEPAIOB, JCHCTBHE pAJAMOAKTHBHBIX H3JIyYEHHH Ha OpraHu3M
YeNioBeKa), MPU 3TOM MEePEBOAUTD MPAKTUUECKYIO 3a7auy B y4eOHYIO, BBIACIATH CYILIECTBEHHBIC
CBO¥CcTBa (IpU3HAKK) PUINICCKUX SBIICHUM;

OMKCHIBATh HW3YYCHHBIE CBOICTBa Tel M (DU3UUECKHUE SIBICHUS, HCIONb3yS (U3NUECKUe
BEJIMYUHBI (CPEIHSAS U MTHOBEHHAsI CKOPOCTh TeJla IIPU HEPAaBHOMEPHOM JBM)KEHUH, YCKOPEHUE,
nepeMeIeHe, MyTb, YIJoBas CKOPOCTb, CWJIa TPEHHS, CWIa YHPYrOoCTH, CHJIA TSKECTH,
YCKOpEHUE CBOOOJHOTO MaJeHUsl, BEC Teja, UMITYJIbC Tella, UMITYJIbC CHIIbI, MEXaHHYecKas
paboTa ¥ MOIIHOCTH, MOTEHIMAbHAS DHEPTUsS Telld, MOJHATOrO HaJ TOBEPXHOCTHIO 3EMIIH,
MOTEHIIMAJIbHAS SHEPrus CXKAaTOM MPYXKUHBI, KHHETHUYECKas JHEPrus, MOJIHAsg MeXaHW4YecKas
SHEprus, MEepUOJ M YacToTa KoJieOaHWil, /UIMHA BOJIHBI, TPOMKOCTh 3BYKa W BBICOTA TOHA,
CKOPOCTh CBETa, MOKa3aTelb MPEIOMIICHUS CPeIbl), IPU OMHCAHMM TMPABUIBHO TPAKTOBATH
(bu3NIeCKUi CMBICT HCIIONB3YEMbIX BETUYMH, 0003HAUCHUS U €IUHUIBI (PU3NIECKUX BEITHYMH,
HaXOJIUTh (POPMYJIbI, CBSA3BIBAIOIIUE TaHHYIO (PU3UYECKYIO BEIUYUHY C IPYTUMH BEIMYMHAMH,
CTPOUTH TPAPHKH N3YUIEHHBIX 3aBUCUMOCTEH (PU3MUECKIX BEINYHH;

XapaKTepu3oBaTh CBOMCTBa Tel, (U3MYECKHE SBJICHHUS M IPOLECCH, HCIOIb3ys 3aKOH
COXPAHEHMs PHEPruH, 3aKOH BCEMUPHOIO TATOTEHUS, MPUHLMUI CYNEPIO3ULMH CHUJI, TIPUHIIMII
otHocuTenbHOCTH ['amunesi, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUS HWMIYJIbCA, 3aKOHBI
OTpa)KEHMsI Y MPEJIOMIICHUSI CBETa, 3aKOHBI COXPAHEHUS 3apsI0BOTO M MAacCOBOIO YHCEN MPHU
STIEPHBIX PEAKIHsIX, IIPH 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3allMCHIBATh €ro
MaTeMaTHYeCKO€e BhIpaXKECHUE;

OOBSICHATh (PU3MYECKHE TPOILECCHl W CBOMCTBA TN, B TOM YHCJIE M B KOHTEKCTE CHUTYAIlHi
MPAaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: BHIABISATH MPUIHMHHO--CIICJICTBEHHBIE CBSI3U, CTPOUTH
00bsICHEHUE U3 2—3 JIOTMUECKUX IaroB C ONOpoi Ha 2—3 M3yYEHHBIX CBOMCTBA (PU3NUYECKUX
SIBJIGHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemaTh pacuéTHbIe 3a7aui (OMHUPAIOIIMECcs Ha CUCTEMY U3 2—3 ypaBHEHMI), UCTIOJIb3YS 3aKOHBI
u (opMynbl, cBA3bIBaOLIME (U3NYECKUE BEIMYMHBI: HAa OCHOBE aHAJM3a YCIIOBHS 3a7aul
3aIMCBIBaTh KPATKOE YCJIOBUE, BBISBIATH HEJOCTAIOIINE WM W30BITOYHBIE JTaHHBIC, BHIOMPAThH
3aKOHBl M (OPMYJbI, HEOOXOAWMBIE [UIS PpEIICHUs, MPOBOJUTH pPACYEThl M OLIEHUBAThH
PEaTMCTUYHOCTD MOTYYSHHOTO 3HaUSHHSI (PU3MYECKON BEIIMIHHEI,

pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXKHO PELIMTh IMpPHU IMOMOIIM (PU3UYECKHX METOOB,
UCMOJb3Yysl OINUCAaHHWE HCCIECIOBAHUSA, BBIACIATH IMPOBEPSIEMOE MPEINOI0KEHUE, OLIEHUBATDH
MPaBUIBHOCTh TOPSIKA TPOBEIEHHS] HCCIICIOBAaHUS, JIeNaTh BBIBOABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOJCHUN U OTIBITOB;

MIPOBOJIUTH OIBITHl 10 HAOTIOACHWIO (DU3WYECKUX SIBICHUHA WM (PU3MUECKUX CBOMCTB Tel
(M3y4eHne BTOpOTO 3akoHa HpBIOTOHa, 3aKOHA COXpaHEHWsI YHEPTHH, 3aBHCHMOCTH TEpHOIA
KoJIeOaHUN TPYKUHHOTO MasTHUKA OT MACChl TPy3a U JKECTKOCTH MPYXKHUHBI U HE3aBUCHMOCTh
OT aMIUIUTYIbl MajblX KoJeOaHUU, MPSAMOJIMHEIHOE PpacIpOCTPAHEHUE CBETA, Pa3IOKEHUE
0esoro cBeTa B CIEKTP, M3y4YCHHE CBOWMCTB M300pakeHUS B IUIOCKOM 3€pKaje MU CBOICTB
M300pakKeHUsT MpeaMeTa B COOMpArOIIeH JWH3e, HAOJIOJACHHE CIUIOIIHBIX W JIMHEHYaThIX
CIIEKTPOB H3Iy4YCHHUS): CAMOCTOSTEIBLHO COOMpaTh YCTAaHOBKY U3 HM30BITOYHOrO Habopa
00opynoBaHus, ONMUCHIBAThH XOJI OMbITA U €0 Pe3yJbTaThl, (GOPMYINPOBATH BHIBOJIBI;
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IIPOBOJIUTH MPU HEOOXOIMMOCTH CEpHUI0 MPSMBIX M3MEPEHUH, ONpeneNss CpelHee 3HaueHHUe
U3MeEpPsIeMO BENMUYMHBI ((POKYCHOE PacCTOSTHUE COOMpAIOIIeH JTUH3BI), 00OCHOBBIBATH BHIOOD
crioco6a nu3MepeHus (M3MEpUTETHHOTO MPrOopa);

IIPOBOJIUTH HCCIEIOBAaHUE 3aBHUCUMOCTEH (PM3NYECKUX BEIMYMH C HUCIOJIb30BAHUEM IMPSAMBIX
M3MEpeHuH (3aBUCUMOCTb IIyTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM JBM)KEHUH 0€3 HadalbHOM
CKOpOCTH, Nepuojia KojeOaHWi MaTeMaTHYeCKOro MAasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH
yria OTpaXeHMs CBeTa OT yIJla MaJEHUsS U yIila MPeJOMIICHHs OT yria HaJeHus): INIaHUPOBaTh
HCCIIEIOBAaHKE, CAMOCTOSTEIIEHO COOMPATh YCTAaHOBKY, (PMKCHPOBATH PE3YJIbTATHI MOTYyYCHHOM
3aBUCUMOCTH (U3MYECKUX BEJIWYMH B BHJAE TaOmul M rpaduKoB, AenaTh BBIBOJBI 110
pe3yJibTaTaM MCCIIeA0BaHNUS;

IIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (GU3NUECKUX BEJIUYUH (CPEeiHss CKOPOCTh U YCKOPEHUE Tela
IIPY PaBHOYCKOPEHHOM JBM)KEHUH, YCKOpEHHE CBOOOJIHOIO MaJeHMsl, >KECTKOCTh IMPYXKHHBI,
KOX(QPHUIHUEHT TPEHHs CKOJBKEHHUS, MEXaHW4yeckas paboTa W MOIIHOCTh, YAacCTOTa M TEPHOA
KoJIe0aHUH MaTeMaTUYeCKOro M HPY)KUHHOTO MAasTHUKOB, ONTHYECKas cuja coOuparoliei
JUH3BI, PAAMOAKTHUBHBIA (OH): IUIAHUPOBATH H3MEPEHUsS, COOMpATh HSKCHEPUMEHTAIBHYIO
YCTAHOBKY U BBIIOJHATh H3MEPEHUs, Cleays NPeAOKECHHON MHCTPYKIUM, BBIYUCIATH
3HAYCHWE BEJIWYMHBI W AaHAIM3MPOBATH TMOJYYCHHBIE pPE3yJIbTaThl C YUETOM 3aJaHHOMN
MOTPEUIHOCTH U3MEPEHUH;

coOJII01aTh MpaBHiIa TEXHUKH OE30MIACHOCTH MPH padoTe ¢ 1abopaTopHbIM 000pYyI0BaHUEM;
pa3nuyaTb OCHOBHBIC TPU3HAKA HM3YYEHHBIX (DU3MUECKHMX MOJENeW: MaTephalibHas TOYKa,
a0CoOMOTHO TBEPAOE TEJO, TOYEYHBIM HCTOYHHMK CBETa, JIyd, TOHKas JIMH3a, IUIaHETapHas
MOJIeJIb aTOMa, HyKJIOHHAs: MOJIeJIb aTOMHOT'0 51/1pa;

XapaKTepu30BaTh MPHUHIUIBI JEHCTBUS W3Y4EHHBIX MPUOOPOB M TEXHUYECKHX YCTPOWCTB C
OTOpO Ha WX OMHCaHUS (B TOM YHCIE: CHUIOMETpP, NATYUKU TOJOKEHHUsS, PACCTOSHUS |
YCKOPEHUs, pakeTa, 3XOJOT, OYKM, IepHcKom, (oToanmapar, ONTHYECKHUE CBETOBOJBI,
CIEKTPOCKOII, JO3UMETp, KaMepa BuiibcoHa), MCHONBb3ys 3HAHUSI O CBOMCTBaX (U3MUECKHUX
SBJICHUH U HEOOXO0JUMBble (hrU3MUECKHEe 3aKOHOMEPHOCTH;

WCTIOJB30BAaTh CXEMBl M CXEMaTHYHbIE PHCYHKHM W3YYEHHBIX TEXHHYECKUX YCTPOHCTB,
U3MEPUTENIbHBIX TNPUOOPOB M  TEXHOJOTHMUECKUX MPOIECCOB IMpH pPELIeHUH Yy4eOHO--
MPAaKTUYECKHX 33]a4, ONITUYECKHAE CXEMBI JIJIsl TOCTPOCHUS M300paKeHUH B TUIOCKOM 3epKajie
coOuparole JTHH3E;

MPUBOANTEH TPUMEPHI (HAXOIUTh WHPOPMAIHMIO O MPHMEPax) MPAKTHYECKOTO HCIIOIb30BaHUS
(u3MYeCKUX 3HaHUN B MOBCEIHEBHOM KHU3HU ISl o0ecrieueHus: 0e30MacHOCTH MpH 00palleHnn
C NpubOpaMu U TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAaHEHMs 3/0pOBbS U COOJIIOJCHHUS HOPM
HKOJIOTMUYECKOTO TIOBEJIEHUS B OKpY’Kalollel cpee;

OCYILLIECTBIATH MOUCK MH(POpMaIuM Gpu3nuecKoro cojepxanus B VIHTepHeTe, CaMOCTOSTENHHO
(bopMyIHMpys TOUCKOBBIN 3aMpoC, HAXOAUTh MYTH ONpPEIENeHHs JOCTOBEPHOCTH MOIYYEHHOM
nHpOpMAIMY Ha OCHOBE HMEIOIINXCS 3HAHUN M IOTTOJTHUTEIHHBIX UCTOYHUKOB;

UCTOJb30BaTh TPHU BHINOJHEHUH YYEOHBIX 3aJaHUN HAyYHO--TIOMYJSIPHYIO JIUTEpaTypy
($u3NYEeCKOro CcoAep)KaHus, CIPaBOYHBIE MaTepuaibl, pecypcbl cetd VHTepHeT, BiajeTh
npuéMaMu KOHCIEKTHUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs HWH(OpPMALUKU M3 OJHOW 3HAKOBOM
CHCTEMBI B JIpYTYIO;

co3llaBaTh COOCTBEHHBIC NHCHMEHHBICE M YCTHBIE COOOIIEHHS Ha OCHOBE HH(pOpMaruu u3
HECKOJIbKUX HMCTOYHHUKOB (DPH3MUECKOTO COAEpIKaHUs, MyOIMYHO TIPEACTABIATH PE3yIbTaThl
MPOEKTHOM WM MCCIEeIOBATENbCKON JEATETbHOCTH, MPH 3TOM TPaMOTHO HCIOJIb30BaTh
M3yYEHHBIN MOHATUHHBIN anmnapaT U3y4aeMoro paszena GU3UKU U COMPOBOXK/IATh BHICTYILUICHUE
Mpe3eHTaIel ¢ y4€TOM 0COOEHHOCTEH ayTMTOPUH CBEPCTHUKOB.
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TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
Ne HaumenoBanue pa3nesion ]| TeMm | KosimuecTBo yacon JIeKTPOHHbIE
n/n NMPOrpaMmblI Bcero Kontpoabubie | Ilpakruuyeckue | (uudposbie)
padoThl padoThI o0pa3oBaTe/bHbIE
pecypcsl
Pa3nen 1. ®u3uka u eé posib B NO3HAHUHM OKPY:KAKOIIEr0 MHPa
1.1 ®dusnka - HayKa 0 IPUPOJIe 2 bubnuoreka HOK
https://m.edso0.ru/7f416194
12 ®dus3nyeckue BeINYNHbBI 2 1 bubnuoreka HOK
https://m.edso0.ru/7f416194
1.3 EcTtecTBeHHOHAYYHBIN METO]T TO3HAHUS 2 1 1 bubnuoreka LHOK
https://m.edso0.ru/7f416194
Htoro no pazneny 6
Pasznea 2. [lepBoHavaibHbIe CBeJ€HUsS 0 CTPOCHUH BellleCTBA
2.1 CrtpoeHue BemiecTBa 1 bubnuoreka HOK
https://m.edsoo.ru/7f416194
2.2 JIlBmkeHWE W B3aWMOJCWCTBHE  4YacTHIl | 2 bubnuoteka HOK
BEIIeCTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHSI BELLIECTBA 2 bubnuoreka HOK
https://m.edsoo.ru/7f416194
Wroro no pazneny 3)
Pa3nen 3. /IBu:xeHue u B3auMoaeiicTBHE TeJl
3.1 MexaHudeckoe JBHKEHHUE 4 1 bubnmmoreka HOK
https://m.edsoo.ru/7f416194
3.2 WNuepuusi, Macca, IIIOTHOCTh 9 1 3 bubnuoreka LHOK
https://m.edsoo.ru/7f416194
3.3 Cuna. Bunp! cun 10 1 2 Bubnuoreka LHOK
https://m.edsoo.ru/7f416194
Htoro no paszneny 23
Pasznea 4. /laBjienne TBEPABIX TeJl, JKMAKOCTE U ra3oB
4.1 | JaBnenwe. Ilepenaua mapnenus TBEpAbIMH | 3 bubaunoTexa HOK
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

TCJI1aMU, ) XUAKOCTIAMU U ra3aMu

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

4.2 JlaBiieHHe KUIKOCTH 3 bubnmoreka HOK
https://m.edso0.ru/7f416194
4.3 ATMmochepHoe naBieHne 5 bubnmoreka HOK
https://m.edso0.ru/7f416194
4.4 JleiicTBuE XUIKOCTH U ra3a Ha norpyxeénnoe | 9 2 bubnmoreka HOK
B HUX TEJIO https://m.edso0.ru/7f416194
Wroro no pazneny 20
Pasznea S. Pabora u MmomHOCTh. JHEprus
5.1 Pabora u MoIIHOCTE 2 1 bubnuoreka LHOK
https://m.edsoo0.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 6 2 bubnuoreka HOK
https://m.edsoo0.ru/7f416194
5.3 MexaHudecKkas SHepPTHs 4 bubnuoreka HOK
https://m.edsoo0.ru/7f416194
Htoro no pazneny 12
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 68 12
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KVIACC

Ne ni/m HaumenoBanue pa3geqoB u  Tem | KosuyecTBo yacoB DJIeKTPOHHbBIE
NMPorpamMmbl Bcero Kontpoabubie | Ilpaktuueckue | (uudposbie)
padoTbI padoTbI o0pa3oBaTte/ibHbIE
pecypchbl
Pa3gen 1. TensioBbIe sIBJICHUS
11 CrtpoeHue u cBOWCTBa BELIECTBA 3 bubmuotexa HOK
https://m.edsoo.ru/7f4181ce
1.2 TemuioBbIe MpoLECCH 25 2 4 bubnmnoreka HOK
https://m.edsoo.ru/7f4181ce
Hroro o pasneny 28
Paszgen 2. diiekTpuyeckre 1 MAarHUTHbIE SIBJICHUS
2.1 DneKTpuuecKkue 3apsbl. 3apsbkeHHbIe Tena | 6 bubnmnoreka HOK
U MX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
2.2 IToCTOSIHHBIN JEKTPUUECKUNA TOK 20 2 4 bubnmnoreka HOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbIC SIBJICHUS 7 bubnuoreka HOK
https://m.edsoo.ru/7f4181ce
2.4 DNEKTPOMarHuTHas MHIAYKIHS 5 1 1 bubnuotexa HOK
https://m.edsoo.ru/7f4181ce
Hroro no paszneny 33
PesepBHOE Bpemst 7 3
OBIIEE KOJIMYECTBO YACOB I[o| 68 8 9
I[TPOTPAMME
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https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

Nen/m | HaumeHoBanme  paszgesoB u  TeMm | KosauvecTBo yacoB DJIeKTPOHHbBIE
NMPorpamMmbl Bcero Kontpoabubie | Ilpaktuueckue | (uudposbie)
padoTbI padoTbI o0pa3oBaTte/ibHbIE
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHu4ecKoe JBMIKECHHE U CIOCOOBI €TI0 14 1 1 bubnuoreka LHOK
OIMCAHHUS https://m.edsoo.ru/7f41a4a6
1.2 BzaumoneiicTBue Ten 16 1 2 bubmnoreka LHOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHUs 10 1 bubnmnoreka HOK
https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 40
Pa3nen 2. Mexanuyeckne KoJjie0aHUs M BOJHbBI
2.1 MexaHu4eCKHE KOIeOaHus 7 bubnuoreka HOK
https://m.edsoo.ru/7f41a4a6
2.2 MexaHnueckue BOJIHBL. 3BYK 8 1 bubnuotexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. CBeToBbI€ IBJIEHHS
4.1 3aKOHBI pacIPOCTPAHEHUs CBETa 4 bubnuotexa HOK
https://m.edsoo.ru/7f41a4a6
4.2 JIuH3BI ¥ ONTHYECKHE TPUOOPHI 6 1 bubnuotexa HOK
https://m.edsoo.ru/7f41a4a6
4.3 BonHOBBIE CBOMiCTBa CBETa 5 1 bubmmoreka HOK
https://m.edsoo.ru/7f41a4a6
Wroro no pazmeny 15
Pa3nes 4. Jj1eKTPOMATHUTHOE T0JI€ U DJIEKTPOMATHUTHBIE BOJIHBI
3.1 DIIeKTPOMarHuTHOE roJie n| 6 1 bubnuoTteka HOK
HJIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6

Pa3gen 5. KBaHTOBLIE IBJICHUSA
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

51 CtpoeHune aTOMHOTO sipa 7 1 bubnuoteka HOK
https://m.edsoo.ru/7f41a4a6
5.2 SnepHble peakuu 10 3 bubnuoteka HOK
https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 17
Pa3nes 6. lloBTOpuTE1bHO-0000 1AM MOAYJIb
6.1 [ToBTopenre u 0000IICHHE COAEpNKAHUS 9 2 Bbubnuoreka LHOK
Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 9
OBILEE KOJIMYECTBO YACOB o | 102 10
ITPOI'PAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHHE OBPA3OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

1. Tepoiukun A.B. - ®usuka 7 knacc. YueOHUK
2. Tlepbiukun A.B. - ®usuka 8 kacc. YueOHUK
3. Tepbimkun A.B., l'yrauk E.M. 9 knacc. Yae6HuK

METOJUYECKUE MATEPHUAJIBI AJ151 YYUTEJIA

Jlanuna U. S1. - BueknaccHas pabota o ¢usuke

. M. bpaBepman Beuepa o gusuke B cpeHei mkose

bunmosuy b. @. @usnyeckue BUKTOPUHBI B CPEHEN LIKOJIE

b. FO. Koran Pa3mepHocTh (pr3nueckoi BeTMunuHbI

B. B. MynranoBckuii ®dusndeckue B3aMMOJEHUCTBHS U KapTHHA MHUpA B IIKOJIBHOM
ypcee

M. 10. Jlemunosa, B. A. KopoBun

Metoandeckuii CipaBOYHUK yUUTENs (PU3UKH

I'naBsl u3 kuuru B. H. [lankparoBuya (Ha caiite 239 nunes)

. B. B. Maiiep IIpocTbie ONBITHI C yIBTPA3BYKOM

10. B. HW. llyros, B. I'. Cyxos, /I.B. [loxnecHsrii

11. DxcnepumeHT B Gusuke. U3NIECKUN TPAKTUKYM

12. 3. Anrepep. Texnuka pu3nuecKoro 3KCrnepruMeHTa

13. JL . I'ensneprureiin, I1.I1. Xnebuukos. JlabopaTopust roHOTO prizuka

14.  OmnbITel B TOMaIIHeH 1abopaTopuu

15. ®wusuka B Bompocax u oTBeTax. YueHble HOBOCHOMPCKOTO akajgeMropoaKa OTBEUalOT
Ha BOIIPOCHI

16. Bobposa C. B. ®uznka 7-10 xinaccel. HecranmapTHbie ypoku

17.  A. H. Mancypos, H. A. MancypoB. ®usuka 10 -11 ans mxona ¢ ryMaHUTapHBIM
npodunem ooyuenus. Kuura ans yuurens

18. H. K. MapteiHoBa. @usuka 7-9 (I'pomos, Poguna). Kuura st yuurens

19. A. B. bepkos. 1:C Penerutop: ®uznka. Kaura miist yauren.

20. C. E. Kamenenxuii, B. II. OpioB Meroauka pemeHus 3ajgad no (Gpu3uke B cpeaHei
HIKOJIe

21. B. A. banam 3agauu no ¢usuke U METOABI UX PEIICHUS

22. B. K. KoOymkun Meronnka penieHus 3aiad 1mo Gu3uke

LCoNos O~ WDNE

HNUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl W PECYPCbl CETH
HUHTEPHET

http://school-collection.edu.ru/~ enuHas  KOJICKIMS  IUPPOBBIX  00pa30BATEIBHBIX
pecypcos.

http://eor.edu.ru/ — odunuanbHeli caiit denepa’dbHOro IMEHTpa HHGOPMAIIMOHHO-
00pa3oBaTeNbHBIX PECYPCOB.

http://www.rsl.ru — odurmansHeiii caiit Poccuiickoii ToCy1apCcTBEHHOM OHOITHMOTEKH.
http://1september.ru/urok/ — »sieKkTpOHHAs KOIMWIKA METOIUYECKUX MATEePUAIOB JUIs
YUUTEIIEH.

http://fcior.edu.ru/ ®enepanbHblii IEHTP HHGOPMALIMOHHO-00pA30BATEIBHBIX PECYPCOB.
http://school-collection.edu.ru/ Enunas xoyutekiusi uppOBBIX 00pa30BaTEIbHBIX PECYPCOB.
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http://www.ug.ru OdunuansHblii caiT "YuuTenbckoit rasersl”". Ha caiite mpencraBiieHb
HOBOCTH 00pa30BaHUs, PACCMATPHBAIOTCS BOIMPOCHI BOCIHUTAHUS, COLMAIBLHOW 3alllUThI,
METOJIUKH O0Y4CHUSI.

http://pedsovet.org/ - Becepoccuiickuiit HHTEpHET-TIEACOBET

http://www.1september.ru/ru/ - Tazera "lleppoe CeHTsOps" ©u e TPUIOKEHUS.
Wudopmarus aj1st e1aroros

http://www.it-n.ru/ - Cetb TBOPUECKUX yUUTEICH

http://www.fipi.ru — ®UIIU

http://www.uchportal.ru/ - yunTenbckuii mopTai — Ho IpeaMeTaM — YPOKH,

[pe3eHTaIiK, BHEKJIACCHAs: paboTa, TeCThI, INIAHMPOBAHHKS, KOMITBIOTEPHBIE IIPOrPaMM
http://rosolymp.ru/ - Bcepoccuiickas OnumMiinana mKoJIbHUKOB

http://www.zavuch.info/ - 3aByu-undo (MeToaMUEcKas OHOIMOTEKA, IEAarOrHyYCCKast
sipMapKa, CoOOIIECTBO Mearoros, HOBOCTH. ..)
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