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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no gu3uke Ha YpOBHE OCHOBHOTO 00111er0 00pa3oBaHMs COCTaBJICHA Ha
OCHOBE T0JIOXKEHUH 1 TpeOOBaHMi K pe3yJibTaTaM OCBOCHHMsS Ha 0230BOM YPOBHE OCHOBHOM
oOpazoBaTenbHOM mnporpammel, npeactaBieHHbIx B OI'OC OO0, a takxke ¢ ydéroM
benepaibHON pabodeil mporpaMMbl BociuTanus ¥ KoHmenmuu npenogaBaHust yaeOHOTO
npeamera «Pusukay.

Coneprxkanue mporpaMmbl 1o (hU3UKe HaIpaBJIeHO Ha (POpMUPOBAHHE €CTECTBEHHO-
HAy4YHOM TpPaMOTHOCTHM OOYYAIONIMXCS W OpraHU3alMI0 HM3ydyeHUs (PU3MKU Ha Jesi-
TEIbHOCTHOW OCHOBE. B mporpamme mo (u3HKe y4YHUTHIBAIOTCS BO3MOXHOCTH Y4€OHOTO
npeaMera B peanuzanuu tpedoBanuii ®I'OC OO0 k miaHupyeMbIM JTUYHOCTHBIM U Me-
TarpeAMETHBIM PE3YJIbTaTaM OOYUYEHUs, a TaKKe MEKIIPEAMETHBIE CBI3U €CTECTBEHHO-
HAy4YHBIX YYEOHBIX NIPEIMETOB Ha YPOBHE OCHOBHOT'O O0IIET0 00pa30BaHusl.

[Iporpamma 1o ¢u3Mke yCTaHABIMBAET paclpe/eieHre y4eOHOTo maTepuaia Io
rojgaM oOydeHus (1o Kiaccam), MpeasiaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTh N3YUCHHUS
TE€M, OCHOBAaHHYIO Ha JIOTUKE PA3BUTUSA MPEIMETHOTO COACPKAHUSA U YUETE BO3PACTHBIX
0COOEHHOCTEN 00yUaroImuXCs.

[Iporpamma mo ¢usuke pazpaboTaHa C LETbI0 OKa3aHUS METOJUYECKON MOMOIIU
YUYUTENIO B CO3JaHUU paboueil MporpaMMBbl 0 Y4EOHOMY MPEIMETY.

®u3nka SBISETCS CHCTEMOOOPA3YIOMIMM JUJISi €CTECTBEHHO-HAYYHBIX Y4Y€OHBIX
MPEAMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBJICHUH,
M3Yy4aeMbIX XUMHEH, On0JIoTHel, acTpoHOMUEH U (pU3nUecKor reorpadueii, BHOCUT BKJIA]]
B €CTECTBEHHO-HAYYHYI0 KapTUHY MHpA, MPEJOCTaBISICT Haubojee sCHbIE 00pa3Ilbl
MPUMEHEHUsI HAYYHOrO METOZa MO3HaHHUS, TO €CThb CIoco0a MOJYy4YEHHUs JOCTOBEPHBIX
3HAHHUI O MUpE.

OpHa W3 TrIaBHBIX 337a4 (PU3NYECKOro 00pa3oBaHUs B CTPYKType 00IIero oopaso-
BaHMSI COCTOUT B (POPMHUPOBAHUHN €CTECTBEHHO-HAYYHOM IPaMOTHOCTH U UHTEPECA K HAyKe
y 00yJarommxcs.

N3yuenue ¢u3mku Ha 0a30BOM YpOBHE MPEANOJAraeT OBJAJACHHUE CIIECTYIOUUMU
KOMIIETEHTHOCTSIMHU, XapaKTePU3YyIOIIMMHU €CTECTBEHHO-HAYYHYI0 TPAMOTHOCTb:

*  HAY4YHO O0OBSACHATH SABJICHHA,
« OICHHUBATh U IIOHUMATh 0COOEHHOCTH HAay4YHOI'O UCCIICIOBAHUSA;

*  HMHTCPIPCTHUPOBATH AAHHBIC U MCIIOJIb30BATh HAYYHBIC JOKA3aTCIILCTBA AJIA
IMOJIYy4CHM BEIBOAOB.

[enu u3ydeHus: PU3NKKU Ha YPOBHE OCHOBHOTO 00111€T0 00pa30BaHUs ONPEICTICHbI B
Konnenmu mnpenogaBanusi yaeOHoro mpeaMera «Dusmka» B 00pa30BaTENbHBIX Opra-
Husanusax Poccuiickoit deneparuii, peaqnu3yrOMMUX OCHOBHBIE 0011€00pa3oBaTeIbHbBIE
porpamMMsbl, yTBepKAEHHOM pemieHneM Kosuternn MunucrtepcTBa npocsemenus Poc-
cuiickoit @enepauuu (mpotokon ot 3 aexkadps 2019 r. Ne [1K-4BH).



«  TpUOOpeTeHHE WHTEpeca M CTPEMJICHHS OOydYaroImuXCs K HAYYHOMY H3YUYEHHIO
IIPUPOJIBI, PA3BUTHE MX UHTEIICKTYabHBIX M TBOPUECKHUX CIIOCOOHOCTEI;
+  pa3BHUTHE MPEICTABICHUN O HAYYHOM METOZE MO3HAHUS U (POopMUPOBAHUE UCCIIE-
JIOBATEIHCKOTO OTHOIIECHUS K OKPY>KAIOIINM SIBJICHUSIM;
+  (opMupOBaHWE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa U3y4YCHHS OCHOB CTPO-
CHUSI MaTepuH B (PyHIaMEHTaIbHBIX 3aKOHOB (PU3HKH;
+  (¢opMUpOBaHUE TPEJACTABICHUN O PO (PU3UKHU ISl pa3BUTHSI IPYTHX €CTECTBEH-
HBIX HayK, TEXHUKW U TEXHOJIOTH;
+  pa3BUTHE MPEACTABICHUN O BO3MOXHBIX cdepax Oyaymeil nmpodeccuoHaIbHON
JIESITEIIBHOCTH, CBSI3aHHOW C (DM3HMKOM, MOATOTOBKA K JajbHEHIIEMy 00yUEHHUIO B ATOM
HaTpaBIICHUH.

JlocTkeHHe ATUX Lele mporpaMmbl 1o (DU3MKE Ha YPOBHE OCHOBHOTO OOIIETO

00pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIICTYIONINX 3124

+  TpUOOpEeTeHUE 3HAHUM O TUCKPETHOM CTPOSHHUH BEIIECTBA, O MEXaHUYECKUX, TETI-
JIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;
«  TpUOOpETEeHUE YMEHHUI OMHUCHIBATh U OOBACHITH (U3UYECKUE SBIICHUS C UCIOJIb-
30BaHHMEM IOJyUYCHHBIX 3HAHUH;
+  OCBOCHHME METOJIOB PEIICHHS MPOCTEHINX pacYETHBIX 3a/lad C HCIIOJIb30BAHUEM
(GU3UYECKUX MOJIENICH, TBOPUYECKUX M MPAKTHUKO-OPUCHTUPOBAHHBIX 3a1a9;
«  pa3BUTHE YMEHUI HAOJI0JaTh MPUPOJIHBIC SBICHUS U BBITIOJHATH OMBITHI, Jabopa-
TOpHBIE PAa0OTHI U DPKCIEPUMEHTAIbHBIC HCCIECIOBAHUS C HCIIOJIb30BAHUEM H3MEPH-
TEJIbHBIX TPUOOPOB;
+  OCBOCHHE MPUEMOB PabOTHI ¢ MHPOpMaIel (U3NYECKOTO COJIEPIKAHUS, BKITIOYAs
UH(OPMAIUIO O COBPEMEHHBIX JIOCTHKEHUSIX (PU3UKH, aHAJIM3 U KPUTUUECKOE OIICHU-
BaHME UH(OpMAIIUU;
+  3HAKOMCTBO cO chepaMu PoPeCcCHOHATILHON IESITEIBHOCTH, CBI3aHHBIMU C (hHU3H-
KOW, U COBPEMCHHBIMH TEXHOJIOTHUSMH, OCHOBAHHBIMU Ha JOCTIKCHUSX (PU3HUCCKOU
HayKH.
Ha usyuenue ¢pusuku (6a30BbIi ypOBEHB) Ha YPOBHE OCHOBHOTO 0011IeT0 00pa3oBaHUs
orBoauTcs 238 yacoB: B 7 ki1acce — 68 yacoB (2 yaca B HeJlel0), B 8 kiracce — 68 yacoB
(2 gaca B Henento), B 9 kinacce — 102 gaca (3 yaca B HEJEINIO).

[Ipenyaraemsplii B mporpaMme 1o Gpu3uKe IepeueHb JIab0paTOPHBIX PabOT U OIBITOB
HOCHUT PEKOMEH/IaTEIbHBIN XapaKTep, YUYUTENb IeJIaeT BEIOOP MPOBEICHUS Ta00PaTOPHBIX
paboT ¥ OMBITOB C YYETOM HMHAUBUIYATbHBIX OCOOCHHOCTEH OO0ydYaronuxcs, CHHUCKa
AKCIIEPUMEHTAFHBIX 33JlaHui, MpeJjlaraéMbplXx B paMKaX OCHOBHOTO TOCYJapCTBEHHOTO

AK3aMeHa 10 (PHU3HKeE.
COAEPKXAHUE OBYUEHUSA

7 KIIACC

Pa3znes 1. ®u3uka u e€ posib B IO3HAHUM OKPY KAIOIIEero Mupa.
®dusuka — Hayka o npupoje. AsneHus npupoapl. PU3NYECKUe SBICHUSA: MEXaHUYe-
CKHE, TEIUIOBBIE, JJICKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.



®duznueckue BenuunHbl. M3Mepenue pusnyeckux BennunH. Ousndeckue npudopsl.
[TorpemHocTh n3MepeHnil. MexxnyHapoaHasi cuctemMa eIuHULL.

Kak ¢usuka u npyrue ecTeCTBEHHbIE HAyKH HW3Yy4arOT MpUpoay. EcTecTBeHHO-
Hay4YHBI METOJ MO3HAHUS: HAOJIOJCHUE, TOCTAHOBKA HAYYHOTO BOMPOCA, BBHIIBUKECHHE
TUIIOTE3, AKCHEPUMEHT MO MPOBEPKE THUIIOTE3, OOBSICHEHHE HAOJIIOAAEMOTO SIBJIICHHUS.
Onucanue GU3NIECKuX SIBJICHUMN ¢ MOMOIIbIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHn4yecKkue, TEMIOBBIE, JJIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. @usnueckue MPUOOPHI U MPOIEAYpa MPSIMBIX H3MEPECHUN aHAJIOTOBBIM M IH(]-
POBBIM IPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

1. OmnpeneneHue 1EHBI JEICHUS MIKAIbl U3BMEPUTEIHLHOTO MpUdopa.

2. M3MepeHune pacCTOSTHUM.

3. N3MmepeHue 00bEMa KUJIKOCTH U TBEPAOTO Tea.

4. OmpenesieHHE pa3MepOB MaJIbIX TEll.

5. M3mepeHue teMrieparypsl IPU HNOMOIIM KUJIKOCTHOIO TEPMOMETPA M JaTUMKa
TEMIIEPaTypHI.

6. IIpoBeneHne uccaeq0BaHUs 10 MMPOBEPKE TMIIOTE3BI: JAIBHOCTD IMOJETA IAPHKA,
MYIIEHHOI'O0 TOPU30HTAIBHO, TEM 00JIbllIe, YeM OOJIbILIE BHICOTA ITyCKA.

Pa3znen 2. IlepBoHavajibHbIe CBEJCHUS 0 CTPOCHNH BelIeCTBA.

CTpoeHHe BeIIeCTBAa: aTOMBI U MOJEKYJbI, UX pa3Mepbl. ONbBITH, TOKA3bIBAIOIINE
IMCKPETHOE CTPOSHHE BEIECTBA.

JIBmxeHne dyactul BemectBa. CBs3b CKOPOCTH JIBUKEHHS YaCTHUIl C TEMIIEPATYPOM.

bpoyHnoBckoe aBmkenne, nuddys3us. BzaumoaeiicTBre yacTuIl BEIeCTBa: MPUTHKCHUE U
OTTAIIKUBAHUE.

ArperatHble COCTOSTHUSI BEIIECTBA: CTPOEHUE ra3oB, KUAKOCTEH U TBEPABIX (Kpu-
CTaJUIMYECKHX) Tesl. B3auMOCBsI3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HbIX arperaTHbIx

COCTOSTHUSAX M MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTO-
SIHUU BOJIBI.

Hemoncmpauuu.
1. HaGmronenre OpoyHOBCKOTO JIBUKEHUS.

2. Habmonenue nuddysumn.
3. HaOmronenue sBICHHUHA, OOBSICHSIONIMXCS TPUTSHKEHUEM WIH OTTAIKHBAHAEM
YaCTHII BEIIECTBA.

Jlabopamopnsie pabomel u onvimel.
1. OrmeHka quaMeTpa aToMa METOJIOM PSIOB (C UCITOIb30BaHUEM (poTorpaduii).

2. OnbITHI IO HAOJIIOAEHUIO TETJIOBOTO PACIIMPEHHUS Ta30B.

3. OnbITbl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHUS.

w
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SIBneHne nHepunu. 3aKOH UHEpLUMU. B3anMoercTBue Tell Kak TPUYMHA U3MEHEHUS
CKOpOCTH JABWKEHHUS Tell. Macca kak Mmepa HHEPTHOCTH Tena. [InotHocTs BeniecTBa. CBs3b
MJIOTHOCTH C KOJIMYECTBOM MOJICKYJI B €IMHUIE 00BEMa BEIIECTBA.

Cuiia kak xapakTepucThka B3auMozehcTBus Ten. Cuiia ynpyroctd u 3akoH ['yka.
N3mepenure cuiibl ¢ TOMOIIBIO TUHAMOMETpa. fIBJIeHUE TATOTEeHUS U cuiia Tsbkectu. Cuna
TSKECTH Ha Apyrux maHerax. Bec tena. HeBecomocTs. CoKeHUE CHUIT, HAITPABJIEHHBIX 110
onHoi npsimoi. PaBHozaelcTBytomas cui. Cuna TpeHus. TpeHue CKOJNbXEHUS U TPEHUE
1oKosi. TpeHne B MpUpOJE U TEXHUKE.

Jemoncmpayuu.

1. HaOmromenne MeXaHUIECKOTO ABMKEHUS Tea.

HBMepCHHe CKOpOCTH HpﬂMOHHHGﬁHOFO JABUOKCHUA.

Habmronenue siBeHUs] HHEPITUH.

2
3
4. HabnroneHue n3MEHEHHsI CKOPOCTH MPH B3aUMOJECHCTBUU TEIL.
5. CpaBHEHHE MacC MO B3aUMOJICUCTBUIO TEIL.

6

CiioxeHne CHil, HallpaBJICHHBIX 10 OJTHOU MPSMOM.

Jlabopamopnvie pabomul u onvimol.

1. OnpeneneHue CKOPOCTH paBHOMEPHOTO IBMXKEHUS (IIAPHUKA B )KUJIKOCTU, MOJIENIN
AIEKTPUYECKOTO aBTOMOOMIIS M TaK Jlajee).

2. Ompenenenne cpeHEN CKOPOCTH CKOJIbKEHHSI OpyCKa WIIM [IapUKa M0 HAKIOHHOU
IJIOCKOCTH.

3. OnpeneneHue IIOTHOCTH TBEPIOTO TeNA.

4. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb PACTsLKEHUS (eopManum) NpyKUHBI
OT NPUIJIOKEHHOMN CHUJIBI.

5. OnpITBl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CUJIbI TPEHHUS CKOJIBKEHHSI OT Beca
TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

JaBnenne. CriocoObl yMEHBIIICHHUS U YBEJIMUCHUS JaBjieHus. JlaBneHnue raza. 3aBu-
CUMOCTH JaBJI€HUS ra3za oT 00béMa, Temneparypsl. [lepegava naBnenust TBEPABIMU TETAMH,
KUAKOCTAMU M rasamu. 3akoH Ilackamsa. IIHeBmarnueckwe MamumHbl. 3aBHCHMOCTH
JaBJICHUS KHUAKOCTU OT rIyOuHsbl. ['napocratuueckuid napagokc. CooOuaronyecs: cocy-
npl. ['uapaBnmnyeckne MeXaHU3MBl.

Atmocdepa 3emnu u atMmocepHoe napieHue. [IpuduHbl CyiecTBOBaHUS BO3IYIII-
HOU oOonouku 3emiu. Onbitr Toppuuennu. U3mepenne atmMocepHoro napieHus. 3aBu-
CUMOCTb aTMOC(EPHOTO JaBJIEHUSI OT BBICOTHI HaJl ypoBHEM Mops. [Ipubopsl mis u3zme-
peHust aTMOC(HEPHOTO 1aBIICHUSI.

JlelicTBUE )KMIKOCTH U ra3a Ha MOrpy>KEHHOE B HUX TeJlo. BriTankupatomas (apxu-
MenioBa) cuiia. 3akoH Apxumena. [InaBanue Ten. Bozmyxormiapanue.

Hemoncmpayuu.

1. 3aBUCHUMOCTb JIaBJICHUS ra3a OT TEMIEPATypBhl.

2. Hepe):[aqa JaBJICHUA ) XUAKOCTBIO U I'a30M.

3. CooOmaromyecst CoCybl.



Ja
1.

3aBUCUMOCTh BBITAJIKMBAIONIEH CUJIBI OT 00BEMA MOrPYyKEHHOW YacTH Tena u
MJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BhITATKMBAOUIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

YcnoBre miaBaHus TeJl: IUIABAHWE WIH MOTPYKEHUE TEI B 3aBUCUMOCTH OT CO-
OTHOILIECHHMS TUIOTHOCTEW TEJIa U )KUJIKOCTH.

oopamopubvle pabomul U ONLIMBL.

HccnenoBanue 3aBUCMMOCTH Beca Tejia B BOJE OT 00bEMa MOTrpyKEHHOU B KU1~
KOCTb YaCTH TeJIA.

OmnpenenieHre BBITAIKUBAIOLIEH CHIIBI, AEHCTBYIOLIEH Ha TEJIO, MOTPYKEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITAJKHBAOIICH CHUJIbI, JECHCTBYIOIIEH Ha TEIO B
KUJKOCTH, OT MacChl TeJa.

OneITHI, JEMOHCTPUPYIONIUE 3aBUCUMOCTb BBITAJIKUBAOIIEH CHIIBI, JEHCTBYIO-
1I€il Ha TEJIO B KUAKOCTH, OT 00bEMA MOTPYKEHHOW B JKUJKOCTh YaCTH TeJIa U OT
IJIOTHOCTH JKUJIKOCTH.

KoHcTpynpoBaHue apeomMeTpa Wi KOHCTPYUPOBAHHE JIOAKU U ONpPENEIICHUE €€
Irpy30II0AbEMHOCTH.

Pa3zgeua S. Pabora u MOIIHOCTB. JHeprus.
Mexanuueckasi pabota. MOIIHOCTS.

IIp
pLI‘{al‘a.

OCTBIC MCXAHU3MBbI: pbIYar, 6.]'[01(, HaKJIOHHas IINIOCKOCTBD. HpaBHJIO PaBHOBCCHA
HpI/IMGHGHI/IG IIpaBHJIa PABHOBCCHUA pbIdara K 6J'IOKy. «3010TO¢C IIpaBHIIO» MCXa-

Hukd. KITJI mpocTeix Mmexanu3MoB. IIpocTeie MeXaHU3MBbI B OBITY U TEXHUKE.
Mexanunueckas sHeprusi. Kunetnueckass u noreHunanbHas sHeprus. [IpeBpaiienue

OJIHOT'O BHJIa MEXaHUYECKOM SHEPIUH B APYTOi. 3aKOH COXPAHEHHSI SJHEPTUHU B MEXAHUKE.
Hemoncmpauuu.

1.

[Iprmepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

2.

3.
4.
5.

8 KJIA

Omnpenenenre padOThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JBUKEHUHU TeJa IO To-
PU30HTAJILHOW TOBEPXHOCTH.

Hccenenosanue yciioBuil paBHOBECHs pblyara.

N3mepenne KII/] HakKJIIOHHOM MIIOCKOCTH.

N3ydeHne 3akoHa COXpaHEHUSI MEXaHUYECKOU SHEPTHUHU.
CC

Paznea 6. TenmioBbie iBJICHHUS.

OCHOBHBIE TOJOXKEHUSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU CTPOEHUS BEIIECTBA.

Macca u

pasMEpbl aTOMOB U MOJICKYJI. OHBITBI, MMOATBCPKAAIOIMNUE OCHOBHBIC ITOJIOKCHUA

MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH.

Mogenu TBEPAOTro, KUJIKOTO M Tra3000pa3HOro COCTOSHUM BemiecTBa. Kpucrammm-
yeckue U amopdubie Tena. OObsICHEHUE CBOWCTB ra3o0B, KUJIKOCTEH M TBEPIABIX TEJ Ha
OCHOBE TOJIO)KEHUN MOJEKYJISIPHO-KMHETHYECKOW Teoprun. CMauyuBaHUE U KalWIUIIPHbIE

ABJICHUA

. TermoBoe paclIMpEHUE U CIKATHUE.



Temnepatypa. CBsi3b TeMHepaTypbl CO CKOPOCTBIO TEIJIOBOIO JABMXKEHHUS YaCTHII.
Baytpennss aHeprus. CriocoObl M3MEHEHHUsI BHYTPEHHEH SHEPIruu: TeIlonepeaada u co-
BepIieHne padoTel. Bubsl Temonepenayu: TEIIONPOBOIHOCTh, KOHBEKIIHS, H3TyYEHUE.

KomnuecTBo TemnoThl. Y neabHas TEIIOEMKOCTD BEIIECTBA. TemIooOMeH 1 TEMI0OBOE
paBHOBecue. YpaBHEHHE TeIUIOBOro OanaHca. [lnaBneHue u oTBepAeBaHHE KpHUCTal-
JUYECKUX BEIECTB. YJIeNIbHAs TeruioTa IuiaBieHus. [lapoobpa3oBaHue W KOHJIEHCAIIMS.
Wcnapenne. Kunenue. Y aenpHas Teriora napoodpa3oBaHus. 3aBUCUMOCTb TEMIIEPaTypPhl
KHATICHHS OT aTMOC(HEPHOTO JTaBIICHUSI.

BrnaxHocTts BO31yXa.

DHeprus TOIJIMBA. Y AeJbHAs TEIUIOTAa CTOPaHUs.

[TpuHumnel padoThl TerioBsix apurarenei KIIJ[ temoBoro asuratens. TerioBbie
JIBUTATEIIN U 3alMTa OKPYKAIOIIECH CPeIbl.

3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUU B TETUIOBBIX MPOIIECCaX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JIBUIKEHUS.

2. HaGmonenue nuddysun.

3. HaGmronenue siBIeHUN cMauuBaHUs U KalTWJUISIPHBIX SBICHUM.
4. HalnroneHue TerioBoro paciimpeHus Tedl.
5

M3MeHeHne naBieHUs rasa Mpu U3MEHEHMHM O0bEMa M HArpeBaHUM WM OXJa-
KJICHUMU.
[IpaBuia n3MepeHus TEMIIEPATYPHI.

Buae! Termonepenayn.

OxuaxkieHue nIpyu COBEpUIEHUU paOOTHI.

© o N o

HarpeBanue npu coBepiieHUH pabOThl BHCIIHUMH CHJIAMHU.
10. CpaBHeHHE TEITIOEMKOCTEH pa3IMIHBIX BEIICCTB.

11. HaOmronmenue kumeHus.

12. HaOmroeHne moCTOSIHCTBA TEMIIEPATYPHI TIPH TUIABJICHUM.
13. Mopaenu TEeIUIOBBIX ABUTATEIEH.

Jlabopamopuwie pabomul u onvimeol.
1. OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKEHHUS.

2. OnBbITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB TIOBAPEHHOM COJIM UJIA caxapa.

3. OmnpITH MO HAOJIOJICHHUIO TEIIJIOBOTO PACIIMPECHUS Ta30B, JKUIAKOCTEH M TBEPIBIX
TeJl.

4. OrmpezeneHne NaBIeHUS BO3IyXa B 0a/UIOHE MIMPUIIA.

5. OmbITHI, IEMOHCTPUPYIONTUE 3aBUCUMOCTH JaBJICHUS BO3/IyXa OT €ro 00béMa u
HArpEBAHUS WJIN OXJIAXKICHUS.

6. IIpoBepka ruroTe3sl JMHEHHONW 3aBHCUMOCTH JIJIMHBI CTOJIOMKA >KHJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

7. HabOmromenne n3MeHEHHs BHVTDEHHEN DHEDTUHM TeJa B DE3VIILTATE TEMJIONEne-



9. OHpC,IIGJICHI/IG KOJIMYECTBA TCIUIOTHI, IMOJYYCHHOTI'O BO,HOﬁ Impu TEIIJI000MEHE C
Harp€TbiM MCTAJNIMYCCKUM LUIIMHIAPOM.

10. OmpeneneHue yAeIbHON TEIMJIOEMKOCTH BEILIECTBA.
11. HccnenoBanue mpoiiecca HCapeHUs.

12. OmpeneneHue OTHOCUTENBHOMN BIaKHOCTH BO3TyXa.
13. OmnpeneneHue yAeabHON TEIJIOTHI IIJIaBIECHUS JIbJA.

Paznen 7. djekTpruyecKkue 1 MATHUTHbBIE SIBJICHUS.

OnekTpu3zanus Tei. J[Ba posia AIeKTpUUYecKuX 3apsaaoB. BaumopaeiicTBrie 3apsKeH-
HbIX Tel. 3akoH KysnoHa (3aBUCUMOCTH CHJIbI B3aUMOJICUCTBUS 3apSKEHHBIX TENl OT Be-
JIMYUHBI 3apSAJI0B U PACCTOSHUS MEXKY TeJIaMu).

Onektpuueckoe nose. Hanpsok€HHOCT 3nekTpudeckoro nons. [IpuHuun cymnepro-
3UIMH DJIEKTPUYECKUX T0JIeH (Ha KaYeCTBEHHOM YpPOBHE).

Hocurenu snexTpuyeckux 3apsaoB. DJIEeMEHTapHbIA deKkTpuueckuit 3apsa. Ctpoe-
Hue atoMma. [[pOBOTHUKY U AUAIEKTPUKHU. 3AKOH COXPAHEHUS SJIEKTPUUYECKOTO 3apsiia.

DNEKTPUYECKUNA TOK. Y CIIOBUS CYyIIECTBOBAHUS AJIEKTPUUECKOTO TOKa. VICTOUHUKHM
MOCTOSIHHOTO TOKa. JIeMCTBUS 2JIEKTPUUECKOTO TOKA (TETIOBOE, XUMUYECKOE, MATHUTHOE).
DJIEKTPUYECKHUM TOK B )KUJKOCTSX U ras3ax.

Onektpruueckas nenb. Cuia Toka. DIeKTpuyeckoe HampspkeHue. CONMpOTUBIICHUE
IIPOBOJHUKA. Y AENBHOE CONPOTHUBIIEHUE BemecTBa. 3akoH Oma juis yvactka uenu. [lo-
CJICIOBATEIBHOE U MMAPAIUIEIIBHOE COEAUHEHUE ITIPOBOIHUKOB.

PaGoTa 1 MOIIHOCTH ANEKTpUUECKOro Toka. 3akoH J[xoymns—JIeHma. DnexTpudeckue
LENU U MOTPEOUTEH IEKTPUUECKON dHEpruu B ObITy. KopoTkoe 3aMbIkaHUE.

[TocTostHHBIE MAarHUTHI. B3anMoneicTBUE TOCTOAHHBIX MAarHUTOB. MarHuTHOE MOJIE.
MaruuTtHoe noJie 3eMIIM ¥ €0 3HaUeHUe JIJ1s1 )KkU3HU Ha 3emiie. OnbIT Dpcrena. MarHutHoe
[OJIE DJIEKTPUYECKOro ToKa. lIpuMeHeHune 3JIeKTpOMAarHUTOB B TeXHUKE. JlencTBue
MarHdTHOTO TMOJSl HAa MPOBOAHUK C TOKOM. OJEKTPOABUTATENb IOCTOSHHOTO TOKAa.
Hcnonb30BaHue 3JIEKTPOABUrATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnertel @apanes. SABneHue 351eKTpOMarauTHOM nHAyKuuu. IIpaBuino Jlenma. Dnek-
TporeHnepaTop. CrocoObl MOTyYeHUs IICKTPUUECKON dHEPTHH. DIEKTPOCTAHIIUN Ha BO3-
OOHOBJIISIEMBIX UCTOYHUKAX YHEPTHUU.

Jemoncmpayuu.

DJeKTpU3aLus TEeJl.

JIBa posa 3JIEKTPUUYECKUX 3apsS0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOTA.

DNeKTpoCcTaTHYeCKast HHAYKIHS.

3aKOH COXPAHEHUSI JICKTPUUECKUX 3aPsJI0B.

[IpoBOAHUKH U TUDJICKTPUKH.

MoaenupoBanue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.

M cTOYHMKYN TOCTOSIHHOTO TOKA.

JleicTBHS DIEKTPUYECKOTO TOKA.
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10. DJNEKTPUYECKUIN TOK B KHUJKOCTH.

11. T'a30BBIM pa3psn.



13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25

N3mepeHne 37eKTPUYEeCKOro HanpsbKeHHsI BOJIBTMETPOM.

Peocrar n MmarasuH cOnpoTUBIIECHUN.

B3aumoeiicTBie NOCTOSHHBIX MarHUTOB.

MojenrpoBaHie HEBO3MOXKHOCTH Pa3/I€IeHUsI TOJIFOCOB MAarHUTA.
MojenrpoBaHre MArHUTHBIX 110OJIEN TOCTOSTHHBIX MarHUTOB.
OnbIT IpcTena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO NOJISL HA IPOBOJIHUK C TOKOM.
DIIEKTPOABUIATEIb TIOCTOSIHHOTO TOKA.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW WHTYKLWU.

OmneiTel @apajes.

3aBUCUMOCTh HalPABJICHHS] HHAYKIIMOHHOTO TOKa OT YCJIOBHI €ro BOSHUKHOBE-

HUA.
. SJIGKTPOFCHepaTOp IIOCTOAHHOI'O TOKA.

Jlabopamopnwie pabomul u onvimol.

1.
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10.
11.
12.

13.
14.
15.

16.
17.

18
19

OMnbITEl IO HAOIIOJICHUIO DJICKTPU3ALMHU TEJ WHAYKIIMEH U TIPU COMPUKOCHOBE-

HUU.

HccnenoBanne NEMCTBUS 3JIEKTPUUECKOTO MOJISL HA TPOBOAHUKH U TUDJICKTPHUKHU.

COopka u npoBepka paboThI IEKTPUIECKOM I[EMU MOCTOSHHOTO TOKa.

N3mepenue u peryJupoBaHue CUIIbI TOKA.

N3mepenune 1 peryJupoBaHie HaNpPsKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, UJIYLIETO YEPE3 PE3UCTOP, OT COIPO-

THUBJICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbITel, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh 3JIEKTPUYECKOTO COMPOTUBIICHUS

MPOBOJHUKA OT €ro JIJTMHBI, IUIOMIAIU MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

[IpoBepka npaBuiia CIOKEHUS HAMPSHKEHUH TIPU MOCIEI0BATEIbHOM COEUHEHUN

JIBYX PE3UCTOPOB.

[IpoBepka npaBuia AJis CHIIbI TOKA MPU MapajuieIbHOM COCIMHEHUU PE3UCTOPOB.
Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OmnpeneneHne MOITHOCTH AJIEKTPUUYECKOTO TOKA, BBIACISIEMON Ha PE3UCTOpE.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, UIYIIErO yepe3 JaMIlOUKy, OT Hamps-
JKEHUSI Ha HEW.

Onpenenenue KII/] HarpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.

W3yueHne MarHWTHOTO TOJS MOCTOSIHHBIX MAarHWTOB MPU MX OOBEAMHEHUU U
pa3aeIeHnH.

HccnenoBanne AeUCTBUA SJIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.
OnbITEI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUSI KATYIIKUA C
TOKOM M MarHuTa OT CHJIbI TOKA U HAIIPaBJICHUS TOKA B KATYIIIKE.

. I/IsyquHe I[GflCTBHSI MAaravTHOI'O II0JIA1 Ha IIPOBOJHHK C TOKOM.

. KonctpyupoBanue u usyuenre paboThI JEKTPOIBUTATEIIS.
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21. ONBITHI 110 HCCIICAOBAHUIO ABJICHUA BHCKTPOMaFHI/ITHOI\/’I MHAYKIOHUU: UCCIICA0BA-

HUE U3MCHECHUM 3HAYCHUS U HAIPABJICHUS] MHIYKIIMOHHOTO TOKA.
9 KJIIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexanuueckoe aBuwxeHue. MartepuanbHasd Touka. Cuctema orcuéra. OTHOCUTENb-
HOCTh MEXAHWYECKOI0 JIBHKEHHS. PaBHOMEpHOE MpsAMOJMHEWHOE JBUkeHne. HepaBHO-
MEpHOE NPSAMOJIMHENHOE ABMKEeHUE. CpeqHsss 1 MTHOBEHHAs CKOPOCTh TeJa MPHU HEpPaB-
HOMEPHOM JBUKECHUH.

VYckopenne. PaBHOyCcKOpeHHOE TpsSIMOJIMHENHHOE NBMKeHUe. CBOOOAHOE MajicHUE.
OmnbiTel ["anunes.

PaBHOMepHOE IBHXKEHUE 110 OKPYKHOCTH. [lepnoa u yactora obpaienus. Jluneiinas
Y yTJIOBasi CKOPOCTH. LIEHTPOCTPEMHUTENBHOE YCKOPEHHUE.

ITepBbiii 3akoH Hprotona. Bropoii 3akoH Herorona. Tperuit 3akoH HprotoHa.
[IpyHIMN CyTIepIIO3UIUH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Criiia TpeHHs: Cujia TPEHUS CKOJIbKEHHUS, CHJIa TPCHUS
IIOKOsI, APYTUE BUIbBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpEHHE CBOOOIHOTO MaJIeHMUS.
Jemxenue mianeT Bokpyr Connua. IlepBast kocmuueckas ckopoctb. HeBecoMocTh u ne-
PErpy3KH.

PaBHOBecue MaTepuanibHOM TOUKU. AOCOIIOTHO TBEP0€ TeI0. PaBHOBECcHE TBEPOTO
TeJla C 3aKPEIUIEHHON OChIO BpallleHusl. MOMeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3meHeHne ummylibca. IMIynbC cuiibl. 3aKOH COXPAaHEHHUS UM-
nyJbca. PeakTUBHOE IBUKEHUE.

Mexannueckass pabota U MOIIHOCTb. PaboTa cui TsKecTu, ynpyroctd, TPEHUS.
CBs13b Hepruu u padoTel. [loTeHInanbHas SHEePrus Tela, MOJIHITOrO HaJl MOBEPXHOCTHIO
3emin. [loreHunanbHas 3HEPTrUs cxkarou npyxxuHel. Kunertnueckas sHeprus. Teopema o
KMHETUYECKOU SHEPruur. 3aKOH COXPAHEHUSI MEXAHUYECKOM SHEPTIUH.

Jemoncmpayuu.

1. HalmroneHre MEXaHMYECKOTO JABMIKEHMSI Tella OTHOCHUTENIBHO Pa3HbIX TeJl OT-

cycra.

2. CpaBHeHHE TyTEHN U TPACKTOPHUI JIBH>KEHUS OJJHOTO U TOTO K€ Tela OTHOCUTEIIBHO
pa3HBIX TEJ OTCYETA.

N3mepenne cKkopoCTH U YCKOPEHUS NPSIMOJIMHENHOTO IBUKECHMUSL.

HccnenoBanne mpu3HAKOB PABHOYCKOPEHHOTO JBUKEHUS.

HabGnronenue nBu>XeHUS Tela 1Mo OKPYKHOCTH.

HaGnronenne MmexaHnuecKux sSBJICHUN, TPOUCXOAIINX B cUcTeMe oTcuéTa «Te-
JICKKa» TIPU €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUH OTHOCUTEIHLHO KaOuHeTa
(bu3HKH.
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7. 3aBHUCUMOCTb YCKOPEHUS TeJIa OT MACCHI TENA U JICMCTBYIOIIEN HAa HETO CHJIBI.
8. Habnromenue paBeHCTBA CHIT IPU B3aMMOJICHCTBHUH TEII.

9. M3meHeHue Beca Tesa pu yCKOPEHHOM JIBUKECHUU.

10. Ilepenauya mmmyJibca Ipy B3aUMOAEHUCTBUAU TEIL.



11.
12.
13.
14.
15.

16

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEJl.

CoxpaHeHre UMIYJIbCA MPU HEYTIPYTOM B3aUMOJICHCTBUH.

CoxpaHeHre UMITyJIbca IPU a0COTIOTHO YIPYTrOM B3aUMOICHCTBUU.
Habnrogenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHEe MEXaHMYECKON SHEPTUU TIPU CBOOOTHOM MaJCHUU.

. CoxpaHeHHEe MEXAHUYECKOM PHEPTHH MPU JBHKEHUU Teja MOJ ACHCTBHEM NIPY-
YKUHBI.

Jlabopamopnvie pabomul u onvimol.

1.

10.

11

KoncTtpyupoBanue TpakTa A pa3roHa u JaJbHEHIIIero paBHOMEPHOTO IBUXKEHUS
IIApUKA UIH TEIEKKH.

Onpenenenne cpeHENl CKOPOCTU CKOJIbKEHUS OpyCKa WM JBUKEHUS ILIapUKa I10
HAKJIOHHOH IJIOCKOCTH.

Omnpenenenne yCKOpEHUs TeNa MPH paBHOYCKOPEHHOM JIBUKEHHUH 110 HAKJIOHHOU
IUIOCKOCTH.

HccnenoBaHue 3aBUCHMOCTH IIyTH OT BPEMEHH IIPU paBHOYCKOPEHHOM JIB)KEHUU
0e3 HayaIbHON CKOPOCTH.

[IpoBepka rumoTe3sl: €Cau MPH PaBHOYCKOPEHHOM JBIDKEHWH 0€3 HadalbHON
CKOPOCTH TYTH OTHOCSTCS KaK pPsi HEYETHBIX UYHCET, TO COOTBETCTBYIOIINE
IPOMEXKYTKH BPEMEHH OJMHAKOBBHI.

HccnenoBanne 3aBUCUMOCTH CHUJIbI TPEHUSI CKOJIBKEHUS OT CHJIbI HOPMAJIBHOTO
JTaBJICHMUSL.

Omnpenenenne Ko3hPUIIMEHTa TPEHUS CKOJIBXKEHUS.

Onpenenenne KECTKOCTH NPYKHUHBI.

Onpenenenue pabOThl CUIIBI TPEHUSI TIPU PAaBHOMEPHOM JIBH)KEHUU TeJa IO To-
PU3OHTAJILHOM MOBEPXHOCTH.

Omnpenenenre paboThl CUIIBI YIPYTOCTH MPH MOABEME TPy3a C UCIOJIb30BaHUEM
HETOJIBIYKHOTO U TTOJIBUYKHOTO OJIOKOB.

. MI3ydeHue 3aKoHa COXpaHEHMS SHEPIUU.

Pasznen 9. Mexann4yeckue Koj1e0aHusi H BOJIHBI.

KonebatenbHoe aBmxeHne. OCHOBHBbIE XapaKTEPUCTHKH KoyeOaHUWl: mepuoa, ya-
CTOTa, aMIUTATyAa. MaTreMaTH4eCKUil U MpY>KUHHBIN MasTHUKH. |IpeBpamenue sHeprun
pU K0JIe0ATEIbHOM JIBHXKCHHH.

3aryxarone kosicOanusi. BwiHykneHHble koneOaHusi. Pezonanc. Mexanuueckue

BOJIHBI.

CBOﬁCTBﬂMEX&HHHGCKHXBOHHJIpOHOHBHHeHIKHWPCHHHGBOHHH”HHHHaBOHHH

1 CKOpPOCTbh €€ pacipocTpaHeHUsl. MexaHUYeCKUE BOJIHBI B TBEPJIOM Tejie, CEHCMUUYECKHE

BOJIHBI.

3Byk. ['poMKOCTb 3ByKa M BbicoTa ToHA. OTpaxenue 3Byka. Mudpa3Byk u ynbrpa-

3BYK.

Hemoncmpauuu.

1.

2
3.
4

Habmonenue xonebanuii Tei moa JeHCTBUEM CHUJIIBI TSKECTH U CHIIBI YIIPYTOCTH.
Hab6nronenue xonedanuii rpy3a Ha HUTU U HA TIPY>KUHE.

HabGnronenue BIHYKIEHHBIX KOJIEOaHU U pe30HaHca.

PacnipocTpanenne npo10bHbIX U MONEPEYHBIX BOJIH (HA MOJIEIN).



5. HaGmroneHue 3aBUCUMOCTHU BBICOTHI 3ByKa OT YacCTOTHI.
6. AKYCTHYECKHI pE30HAHC.
Jlabopamopnsie padomul u onvimol.
1. OnpezneneHue 4aCTOThI U NEPUOJa KOJCOaHUN MAaTEMAaTUYECKOTO MasATHUKA.
2. OmnpeneneHue 4acTOThI U IEPHO/Ia KOJIEOaHUM MPYKUHHOTO MasiTHHUKA.
3. HccnenoBanue 3aBUCHUMOCTH NEpHOJia KOJIeOaHU MOJBEIIEHHOTO K HUTH Tpy3a
OT JIJIMHBI HUTHU.

4. WccnenoBaHue 3aBUCHMOCTH TEpUOAA KOJICOAHWU TPYKUHHOTO MasTHHKA OT
Macchl rpysa.

5. IIpoBepka HE3aBUCUMOCTHU NIEPHO/ia KoeOaHUi Ipy3a, MOJABEIIEHHOTO K HUTH, OT
Macchl rpy3a.

6. OMBITBI, IEMOHCTPUPYIOIIME 3aBUCUMOCTh Mepuoja KoJieOaHUN Mpy>KMHHOTO
MasiTHUKA OT MacCChl IPy3a U KECTKOCTH MPYKUHBI.

7. W3mepeHune yCKopeHus: CBOOOTHOTO MMaICHHUS.

Pazgea 10. DneKTpOMArHuTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJIHBI.

DIEKTPOMArHUTHOE MOJE. DIEKTPOMAarHUTHbIE BOJHBL. CBOMCTBA 3IEKTPOMArHUT-
HbIX BOJIH. [lIkana sneKTpoMarHuTHBIX BOJH. Mcronab30BaHuE AJIEKTPOMArHUTHBIX BOJH
JIUISI COTOBOU CBS3H.

DIIeKTpOMarHuTHas npupoaa ceera. CKopocTh CBeTa. BOJIHOBBIE CBOMCTBA CBETA.

Hemoncmpauuu.

1. CBoiiCTBA PIEKTPOMATHUTHBIX BOJIH.

2. BonHoBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C IIOMOIIBI0 MOOUIIBHOTO TeedoHa.

Paszgea 11. CBeToBbBI€ ABJICHHS.

JlyueBas Mogmenb cBera. Mctounuku cBeta. [IpsmonumHeinHOE pacrnpocTpaHEHUE
ceera. 3atmenuns Connua v JIynsl. Otpaxkenue ceeta. [1nockoe 3epkaino. 3aKkoH OTpaXeHUs
CBeTa.

[Ipenomnenue cBeta. 3aKOH npesiomyeHus cBera. [[ojlHOe BHYTpEHHEE OTPAKEHUE
cBera. Mcnonb30BaHKE MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOJIAX.

JIunza. Xon myueit B nuH3e. OnTuyeckas cucteMa QoToarmapaTa, MUKPOCKOIA U
Teneckona. ['ma3 kak ontuueckas cuctema. biin3opykocTs U 1allbHO30PKOCTb.

Paznoxenue 6enoro ceera B ciekTp. OnbiTel HetoToHA. CliojkeHHe CeKTpalIbHbBIX
1uBeToB. /lucnepcus cera.

Hemoncmpauuu.

[IpssmonuHeiHOE paclipOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenue n300pakeHN B MJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[IpenomiieHue cBera.

Ontuueckuid CBETOBO/I.

Xon nyueil B coOuparolei JImH3e.

XoJ1 Ty4er B pacCEUBAIOIIECH JIMH3E.
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9. Ilomyuenue n3o0pakeHUM C OMOILBIO JIUH3.
10. [Ipuniun neiictBus poTtoannapara, MUKPOCKOIA U TEIECKOIIA.

11. Monens rinasa.
12. PaznoxeHue 0enoro cBeTa B CIIEKTP.

13. IlomyueHue Genoro cBeTa Mpu CI0KEHUU CBETa Pa3HBIX IIBETOB.
Jlabopamopuvie pabomul u onvimeol.

1. HccnenoBaHne 3aBUCMMOCTH yTJla OTPaKEHUSI CBETOBOTO JIy4a OT YTjla MaJCHHUs.
2. W3yyeHue xapakTepucTUK U300pakeHUs IPeIMETa B IJIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH yIJia TPEJIOMIIEHHS CBETOBOTO JIy4a OT yIJia MaJICHUS
Ha TPAHHUILIE «BO3JYX—CTEKIIO».

[Toyyenue n300paxkeHUi ¢ TOMOIIBI0 COOUPAIOIIEH JIMH3BI.

Omnpenenenre GOKYCHOTO paCCTOSHUS U ONTUYECKOMN CUIIBI COOUPAIOIIEH JIMH3BI.
OnbITHI O Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITHI IO BOCIIPUATHIO LIBETA MPEIMETOB MPHU UX HAOIIOJCHUN Y€pe3 1BETOBBIC
(UIBTPBHIL.

Pa3gen 12. KBaHTOBBIE SIBJICHHUS.

OmnswiThl Pe3epdopna u minanerapHas Mojenb atoma. Mojens atoma bopa. Hcmyc-
KaHWE U MOTJIOIIECHUE CBeTa aTOMOM. KBaHTEI. JInHe4aTeie CIEKTPHI.

PanuoaktuBHOCTh. Anb(a-, OeTa- U ramma-uznydeHus. CTpoeHue aTOMHOTO siipa.
Hyknonnas Mmonens aromHoro simpa. M3oronsl. PagnoaktuBHbie npeBpamienus. [lepuon
MOJTypaciajia aTOMHBIX SIAEP.

SnepHble peakuu. 3aKOHbI COXPAaHEHHUs 3apsi0OBOTO U MAaCCOBOIO YUCEI. JHEPrus
CBSI3M aTOMHBIX sifep. CBs3b MacChl M 3HEpruu. Peakunu cuHTe3a W nesieHus saep. Mc-
TOYHUKHU dHeprumn CoJHIa 1 3BE3.

SnepHas sHepreTuka. JlelcTBrs paiMOAKTUBHBIX U3JIyUYCHUN HA )KUBbIE OPTAHU3MBI.

Hemoncmpauuu.

1. CnexTpsl U3Ty4YEHUS U TTOTJIONICHUS.

2. CHexTpshl pa3IMYHbIX ra30B.

3. CmekTp BoJOpoaa.

4. HaGmronenue TpekoB B kamepe Bunbcona.

5

6

N o v ok

PaboTa cuéTunka HOHU3HPYIOMUX U3ITYUYEHUH.
Peructpanus uzmydeHus: IpUPOJIHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaGmroneHue CIIONIHbIX U TUHEHYAThIX CIIEKTPOB U3TyUYCHUSI.

2. HWccnenoBanue TPEeKOB: U3MEPEHUE PHEPTUN YACTHUIIBI IO TOPMO3HOMY TyTH (TI0
dboTorpadusim).

3. N3mepenue pagnoakTUBHOTO (PoHA.

IHoBTOPHUTEIHLHO-00001IAO U MOAYJIb.

[ToBTOpUTENHEHO--0000IITAIONUN MOAYJb TMpEAHA3HAYEH JUIsl CHUCTEMATU3AINHA |

00001IIeHHs PEIMETHOTO COJIEPYKAHUS U OTBITA IEATeIbHOCTH, MPUOOPETEHHOTO TIPH



W3YYEeHUHU BCETO Kypca (PU3HKH, a TAKXKE /IS TOATOTOBKH K OCHOBHOMY r'OCYapCTBEHHOMY
AK3aMEHY M0 (hU3UKE I 00yJarOIIUXCsl, BRIOPABIINX ATOT YUCOHBIN MPEIMET.

[Ipy w3ydeHnn MAHHOTO MOMYJS PEATU3YIOTCS W CUCTEMATH3UPYIOTCS BUIBI JEsi-
TEJIHLHOCTH, HA OCHOBE KOTOPBHIX OOECIEUYMBACTCS TOCTIDKCHHE MPEIMETHBIX M MeTa-
MPEIMETHBIX IUIAHUPYEMBIX PE3yJIbTAaTOB 00ydeHUs, HOPMUPYETCS €CTECTBEHHOHAYYHAS
I'PaMOTHOCTh: OCBOSHUE HAYYHBIX METOJIOB UCCIICIOBAHUS SIBJICHUN MTPUPOIBI U TEXHUKH,
OBJIAJICHNEC YMECHUSIMH OOBSICHATH (DU3MUCCKHUE SBIICHHS, TIPUMEHSIS MOJTYUCHHBIC 3HAHMUS,
periaTh 3a7a9d, B TOM YHCIIC KAaUeCTBEHHBIC U DKCIIEPUMEHTAIbHBIC.

[IpuHIMNIMANBHO IESITEIPHOCTHBIN XapaKTEP JAHHOTO pa3eia peain3yeTcs 3a CUET
TOT0, YTO 00YYAOIINECS BHIMOIHSIOT 33/1aHUs, B KOTOPBIX MM IpeJIaraeTcs:

Ha OCHOBE IMOJTYYCHHBIX 3HAHWW PACIIO3HABATH U HAYYHO OOBSICHATH (PU3UUCCKHEC
SIBIICHUS B OKPY>KaOIIel IPUPOJIE U IIOBCETHEBHOM KU3HU;

WCITOJIb30BATh HAYYHBIC METOJIbI MCCIICAOBaHMS (DU3UICCKUX SBIICHUM, B TOM YHUCIIC
JUTSI IPOBEPKU THUTIOTE3 U TIOTYYCHUS TEOPETHUECCKUX BHIBOJIOB;

O0OBSACHSTH HAyUYHbIE OCHOBBI HAM00JIEE BAXKHBIX JTOCTHXKEHUIM COBPEMEHHBIX TEXHOJIOTHI,
HaIMpUMep, MPAKTUUECKOTO UCIOJIb30BaHUS PA3TUYHBIX UCTOUHUKOB YHEPTUU HA OCHOBE
3aKOHA MPEBPAICHUS U COXPAHEHUS BCEX M3BECTHBIX BUIOB SHCPTHH.
INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHMUS ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA

N3yuenue pU3MKU Ha YpOBHE OCHOBHOI'O O0IIEro 0Opa30BaHUs HAMPABIEHO HA J10-
CTH)KEHUE JIMYHOCTHBIX, METAIPEIMETHBIX U MPEIMETHBIX 00pa30BaTENIbHBIX pe3yibTa-
TOB.

B pesynbrare mzydeHus (pU3MKU Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y
oOyuaromerocst 0yayT copMUpPOBaHbI CIEAYIOIINE JUYHOCTHBIE PE3YJIbTaThl B YACTH:

- 1) naTPHOTHYECKOTr0 BOCIIUTAHUS:
« - IPOSIBJIEHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOH (U3H

YECKOW HAYKU;

+ - IICHHOCTHOE OTHOIIICHHUE K JOCTUKEHUSIM POCCUUCKUX YUEHBIX--(DU3UKOB;
«  2) rPa’»KAAHCKOI0 U JyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:
+ - TOTOBHOCTb K AKTUBHOMY YUYAaCTHUIO B 0OCY>KJI€HUU OOIIECTBEHHO 3HAYUMBIX U 3TH

YECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN (U3UKY;

* - OCO3HAHHC BAJKHOCTHU MOPAJIBbHO-9THYCCKUX ITPUHIMUIIOB B ACATCIIbHOCTH y‘{éHOFO;
« 3) 3¢TeTHYECKOr0 BOCIIMTAHHUSA:
+ - BOCTIPUATHE ICTETUICCKUX KauyeCTB (PU3NIECKON HAYKH: €€ TapMOHUYHOTO MTOCTPO

CHU, CTPOroCT, TOYHOCTH, TAKOHHUYHOCTH,

+  4) HEHHOCTH HAYYHOI'0 NTO3HAHMS:

- OCO3HaHHE LEHHOCTH (PU3NYECKON HAYKU KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS



- - OCO3HaHHUE LIEHHOCTH 0€30I1acHOro 00pasa *KU3HU B COBPEMEHHOM TEXHOJIOTHYE
CKOM MHpE, BaXXHOCTH IpaBuI 0€3011aCHOIO MOBE/ICHUS HA TPAHCIIOPTE, HA JOPOrax, C
AIIEKTPUYECKUM U TEIIIOBBIM 000PYI0BAaHUEM B IOMAIIIHUX YCIOBUSX;

« - cOpMHUPOBAHHOCTH HaBBIKA PEIICKCHH, TPU3HAHUE CBOETO MpaBa Ha OIUOKY U

TaKoro K€ MpaBa y Ipyroro 4ejoBeKa;

6) Tpy10BOI0 BOCIIMTAHMSI:

- - AaKTUBHOE Y4acTHE B PEILICHUU MPAKTUYECKUX 3a/1a4 (B paMKax ceMbU, oOpa3oBa

TEJIbHON OpraHu3allu, ropojia, Kpasi) TEXHOJOTMYECKONM M COLMAIIbHOM HAalpaBJICH-

HOCTHU, TPEOYIOIHUX B TOM YUCIe U (PU3NUECKUX 3HAHUI;

- HHTEPEC K MPAKTUUYECKOMY U3yUEHUIO po(eccuil, CBSI3aHHBIX ¢ (PU3UKOIL;

+ 7) 3KOJIOTMYECKOI0 BOCIIMTAHMSA

- - OpUEHTAalMs Ha IPUMEHEHNE (PU3MUECKUX 3HAHUH IS pelIeHus 3a/1a4 B 00J1acTu

OKpPY’Kalolllel Cpe/ipl, MIAHUPOBAHUS MOCTYNKOB M OLICHKM MX BO3MOKHBIX MOCIIE[-

CTBUH JUIS1 OKPY’KAIOIIEH CPEbI;

- OCO3HaHHUE INI00aIBHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIEM U IMyTeH UX pPeLIeHUS;

- 8) azanTanyMu K M3MEHAIOLMUMCS YCJIOBUAM COUMAJIBHONW M IPUPOJHOM Cpeabl:

- IOTPEOHOCTH BO B3aUMOJIEHCTBUHU NP BBINIOJHEHUN UCCIIEIOBAHUIA U TPOEKTOB

(u3HUeCcKOoi HaNPaBIEHHOCTH, OTKPBITOCTh OMNBITY U 3HAHUSAM JIPYTHUX;

« - IOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUUYECKYIO JIEATEIbHOCTD;

- IOTPEOHOCTH B (POPMUPOBAHNHU HOBBIX 3HAHUM, B TOM yHciie (OPMYJIUPOBATh UJEH,

HOHATHUSA, TUIIOTE3bl O PU3NUECKUX OOBEKTAX U SBIICHUSX;

- 0CO3HaHUE Ae(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEHN B 00JaCTH 1

3UKU;

+ - IUIAHUPOBAHME CBOETO Pa3BUTHs B IPUOOPETEHUN HOBBIX (PU3NUYECKUX 3HAHUM;

- CTPEMJICHUE AHAJIM3UPOBATh U BBISIBIISITH B3aUMOCBSI3U MPUPO/Ibl, OOLIECTBA U KO

HOMMUKH, B TOM YHUCJIE€ C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

+ - OLIEHKA CBOUX JICMCTBUH C YYETOM BIMSHUS HA OKPYKAIOILLYIO CPENlY, BO3SMOXKHBIX
rJ1I00aJIbHBIX MOCTIEACTBUH.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pesynbrare ocBoeHHs MporpaMMbl o GU3HKE HAa YPOBHE OCHOBHOTO OOIIIET0 00-
pazoBaHusg y oOydaromierocsi 0yayT copMUpOBaHbBl MeTanpeaMeTHbIEe Pe3yJbTaThl,
BKJTFOYAFOIIINE TTO3HABATEIHHBIC YHUBEPCAIbHBIC YUCOHBIC JEHCTBUS, KOMMYHHKATUBHBIC
yYHUBEpCaIbHBIC yUeOHbIC TCUCTBUS, PETYIATUBHBIC YHUBEPCAIBHBIC YUCOHBIC ICHCTBHSI.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eCTBUSA

ba3oBble Jijornueckue JaeiicTBuA:
« BBISBJISATH U XapaKTEPU30BaTh CYILIECTBEHHBIE TPU3HAKNA OOBEKTOB (SIBICHUN);
+ yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(UKAIIUU, OCHOBAHUS 1Ji 0000-
IICHHS U CPABHEHUS;



* BBISABJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUUS B paCCMaTPUBAEMBbIX (PaKTaX, TAHHBIX
1 HaOJIIOICHUSIX, OTHOCAIIUXCS K (DU3NUECKUM SIBIICHUSM;

+ BBISIBJISITH IPUYMHHO-CJIC/ICTBEHHBIC CBSI3U MIPU U3YYCHUH (U3UYCCKUX SIBJICHUN U
MPOLIECCOB, JENaTh BBIBOJBI C HCIOIB30BAaHUEM JEAYKTUBHBIX W MHIYKTUBHBIX yMO3a-
KITIOUCHHH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (PU3MUECKUX BEIUYHH;

+  CaMOCTOSITEILHO BHIOMPATh CIIOCO0 pelreHus yueOHo pusnueckoit 3amaun (cpas-
HEHUE HECKOJIbKUX BAPUAHTOB pEIICHUs, BHIOOP HamOoJiee MOIXOJAIIEro ¢ y4éToM ca-
MOCTOSITEIbHO BBIJICJICHHBIX KPUTEPHEB).

Bba3oBble uccienoBarebckme A1eiCTBUSL:

+  HMCIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEILCKIUI HHCTPYMEHT TTO3HAHUS;

IPOBOJUTH 10 CAMOCTOSITENIbHO COCTaBJICHHOMY ILIAHY OTBIT, HECIOKHBIHN (hU3NUeCKUii

AKCIIEPUMEHT, HEOOJIBIIIOE UCCeJOBaHUE (PU3UUECKOTO SIBJICHUS;

+ OIICHHMBATh HAa MPUMEHHUMOCTH U JOCTOBEPHOCTh HH(POPMAIIHIO, TTOJYUYECHHYIO B XOJ€
WCCIICTOBAHUS WM SKCIIEPUMEHTA,;

+  CaMOCTOSITENIbHO (POPMYIMPOBATH OOOOIIEHHS U BBIBOJBI IO pPe3yJibTaTaM MPOBEAEH-
HOT'O HaOJIIO/IEHUS, OIIbITA, UCCIIEIOBAHMS;

+  TIPOTHO3MPOBATH BO3MOKHOE JajbHeIIee pa3BuTue (U3NIECKUX MPOIIECCOB, & TAKKE
BBIIBUTATh MPEINON0KEHUS 00 UX Pa3BUTHHU B HOBBIX YCIOBUSAX M KOHTEKCTaX.

Pabora ¢ unpopmanmeii:

+ TPUMEHATHb PA3JIUYHBIE METOJbI, HHCTPYMEHThI U 3alpOChl MPU TMOHCKE M OTOOpE
uHGOPMAIUH WIH JAHHBIX ¢ yY€TOM MPEJIOKEHHON yueOHOM Ppu3nyueckoi 3a1auu;

+  AQHAIM3UPOBAThH, CUCTEMATH3UPOBATH U MHTEPIPETUPOBATH HHPOPMAITUIO PA3TUIHBIX
BUJIOB 1 (DOPM TIpEICTaBICHUS;

+ CaMOCTOSITEJIHO BbIOMpATh ONTHUMAaNIbHYIO (DOpMy MpeAcTaBiIeHUS MHPOpMALUU U
WUTIOCTPUPOBAThH PEIIaeMble 3a/1aud HECIOKHBIMUA CXEMaMH, JuarpaMMamH, UHOU
rpauKoi 1 ©X KOMOWHAIIUSAMH.

KoMMyHuKaTHBHBIC YHHBEpPCaIbHbIC Y4eOHbIE JeHCTBUA:

« B Xoze oOCyXJeHus ydeOHOro Mmarepuasa, pe3yJbTaToB J1abOpaTOpPHBIX padOT U
IPOEKTOB 33/1aBaTh BOIPOCHI IO CYIIECTBY 00CYK/1aeMOM TEMBbI U BHICKA3bIBATh UCH,
HalleJICHHbIEC Ha PELICHHE 3a/1a4il U MoAepKaHue 0JaroxenaTebHOCTH O0IIEHNUS;

+ COTOCTABJISITh CBOM CYXJCHHUS C CYXACHUSMU APYTUX YYACTHHUKOB JHaiiora, oOHa-
PYKHBATh pa3Inile U CXOACTBO MO3UIIHIA;

+  BBIpaXKaTh CBOIO TOYKY 3PCHHS B YCTHBIX U TMCbMEHHBIX TEKCTaX;

+ MyOJIMYHO TPEACTABIIATH PE3YJbTATHl BBIMOIHEHHOTO (DU3UYECKOTO OMBITa (IKCIIEe-
pUMEHTA, UCCIIEIOBAHNUS, TPOCKTA);

+ TIOHMMAaTh W WCTOJh30BaTh MPEUMYIIECTBA KOMaHAHON W WHIUBUAYaTbHONW paOOTHI
U pelIeHUU KOHKPETHON (pu3nyecKoi mpoOIeMbl;

+ TPUHUMATH LIETU COBMECTHOU NEATEIbHOCTH, OPraHU30BBIBATH JIEUCTBUS MO €€ J10-
CTIDKEHHUIO: paclpeiesisiTh pOJid, 00CYKAAaTh MPOLECChl U PE3yJIbTaThl COBMECTHOM
paboThI, 00001IaTH MHEHHUS HECKOJIBKUX JIFOJICH;

+ BBITMOJHATH CBOIO YacThb pabOThI, TOCTHTasi KaueCTBEHHOTO pe3yjbTaTra MO CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYSI CBOU JEHCTBUS C IPYTUMHU WICHAMU KOMAaH/IbI;



OLICHHMBATh KAa4€CTBO CBOCTO BKJIaJa B 06H1PII>1 INPOAYKT IIO KpUTCPHUAM, CaAMOCTOS-
TCJIIBHO C(bOpMy.TII/IpOBaHHLIM Y9aCTHHKaMH BSaHMOHeﬁCTBHH.

PerynsiTuBHbIE YHUBepPcaJIbHbIE YueOHbIe 1elCTBUSA

CaMOOpFaHI/I3aHI/IH:

BBISIBJISITH ITPOOJIEMBI B )KU3HEHHBIX M YUYEOHBIX CUTYAIUSIX, TPEOYIOLIUX ISl PEIICHUS
(pu3nyecKkux 3HAHU;
OpPUEHTHPOBATHCS B Pa3IMUHBIX MOAXOJAX NMPUHATUS PELIeHUN (MHIMBUIYAJIBHOE,
MPUHATUE PELICHU B TPYIIE, IPUHATUE PELICHUN TPYIIION);
CaMOCTOSITENIFHO COCTaBIISITh AJTOPUTM pPELICHUS (PU3NYECKOW 3ajjaud WIM TUIaHa
UCCIIEIOBaHUS C YYETOM MMEIOIIMXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, ap-
T'YMEHTHUPOBATH IIpEJIaracMble BApUAHThI PEIICHUN;

Jies1aTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CﬂMOKOHTpOHL, AMOIUOHAJIbHbIN UHTENJIEKT:

JaBaTh aJCKBAaTHYIO OLIEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ N3MECHEHUS;
OOBSCHATh MPUYUHBI JOCTHXKEHUS (HEIOCTHIKEHUS) pe3yIbTaTOB AESITEIbHOCTH, Aa-
BaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;
BHOCUTH KOPPEKTHUBBI B ICSITEIIBHOCTD (B TOM YMCJIE B XOJ BBIMOIHEHUS (PU3HUUYECKOTO
UCCJIEIOBaHMSI WJIM TPOEKTa) HA OCHOBE HOBBIX OOCTOSATENBCTB, M3MEHHMBIIMXCA
CUTYAIH, yCTAHOBJIEHHBIX OLIIMOOK, BO3HUKILIUX TPYAHOCTEN;

OLICHUBATH COOTBETCTBUE PE3YJILTATA LICJIU U YCIOBHUSAM;
CTaBUTh ce0s1 HA MECTO APYTOro YEJOBEKa B XOJ€E CIIOpa WM JUCKYCCHH Ha HAyUHYIO
TE€MY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYIoro;
MPU3HABaTh CBOE MPaBO HA OMIMOKY MpHU pelieHUur (PU3HYECKUX 3a/1ay WIA B yTBEP-
KIEHUAX HAa HAy4YHBIE TEMBI U TAKOE XKe IIPaBO APyroro.

HPEIMETHBIE PE3YJIbTATBI

K xoniy oOyueHus B 7 KJjacce TpeAMETHbIE PE3yibTaThl Ha 0a30BOM YpOBHE

JOJIKHBI OTpaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOUTUXCSI YMEHU:

WCTIOJB30BaTh MOHATHS: (DU3NUYECKUE U XUMUYECKHUE SIBJICHUS, HAOIIOJICHUE, DKCIIe-
PUMEHT, MOJICJIb, TUTIOTE3a, SAUHUIIBI (U3UYECKUX BEJIMYMH, aTOM, MOJIEKYJa, arpe-
raTHbIC COCTOSIHMS BelIecTBa (TBEPIOE, KUIKOE, Ta3000pa3HOE), MEXaHUUYECKOE JIBU-
*KeHue (paBHOMEpPHOE, HEpaBHOMEpPHOE, MPSMOJUHEWHOE), TPAaeKTOpHs, PaBHOJIEH-
CTBYyIOIIas cuia, Aedopmanus (ynpyras, miacTuiyeckas), HEeBECOMOCTb, COOOIIAIOIIH-
€cs COCybl;

pasznuyaTh sBaeHus (nuddy3us, TEMI0BOE IBMKEHNE YaCTHI] BEIIECTBA, PABHOMEPHOE
JIBUXEHHUE, HEPABHOMEPHOE JBMKEHUE, MHEPLMS, B3aUMOJICCTBUE TEJ, PABHOBECHE
TBEPIBIX TEJ C 3aKPEIJIEHHOM OChIO BPAILICHUS], IEPEAAaYa JaBICHUS TBEPABIMU TEIIAMU,
KUJIKOCTSIMU M TazaMH, aTMoc(hepHOe [aBJICHHE, IIJIaBaHUE TeJ, MPEeBpaICHUS
MEXaHHYECKOM SHEPTUHU) MO0 OIUCAHUIO UX XaPAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBICHUE;



pacrno3HaBaTh NPOSIBICHUE U3YUYEHHBIX (PU3NYECKUX SIBICHUN B OKPY’KAIOLLEM MUDE, B
TOM 4YHCle (U3NYECKUE SBJICHUS B NPUPOAE: MPUMEPHI IABMXKECHUS C Pa3IUYHBIMU
CKOPOCTSIMM B )KMBOM M HEKWBOW IIPUPOJIE, NEUCTBUE CUIIbI TPEHUS B IPUPOAE U TEX-
HUKE, BIUSHUE aTMOC(HEPHOro JaBJICHUS HA KUBOW OpraHU3M, IUIaBaHUE PBIO, pbluaru
B TeJIE YEJIOBEKA, [IPU ATOM NEPEBOJIUTH MPAKTUUECKYIO 3a/1a4y B YUYEOHYIO, BBIIEIATh
CYLLIECTBEHHbIE CBOMCTBA (IIPU3HAKM) PU3NUECKUX SBICHUI;

OIHCHIBAaTh U3yUYEHHBIE CBOWCTBA T€ U (PU3NUYECKUE SIBJICHUS, UCTIONb3Ys (PU3NUECKHUE
BEJIMYUHBI (Macca, 00bEM, IJIOTHOCTh BEUIECTBA, BPEMS, IyTh, CKOPOCTb, CPEIHSA
CKOPOCTb, CHJIA YIIPYTOCTH, CUJIA TSKECTH, BEC TEJIA, CUJIAa TPEHUS, 1aBJICHHUE (TBEPAOTO
TeNa, >KUJKOCTH, Ta3a), BbITAIKUBAIOLIAs CUIAa, MEXaHHWYecKas padoTa, MOIIHOCTD,
IUIEYO CHJIbI, MOMEHT CHJIbI, KO3(Q(QUIMEHT TIOJE3HOr0 JEHUCTBUS MEXaHU3MOB,
KWHETUYECKas U MOTEHLHUAJIbHAsl SHEPrus), NMpU ONUCAHUM IPAaBWIBHO TPAKTOBATh
(U3NYECKU CMBICI UCTIONIb3YEMbIX BEJIMYUH, UX 0003HAUCHUS U €IUHUIBI (hu3mye-
CKUX BEJIMYUH, HAXOJUTH (DOPMYJIbI, CBS3BIBAIOIIUE JAHHYIO (DU3MUECKYIO BETUYHUHY C
APYTUMU BEIMYMHAMH, CTPOUTh IpaUKU H3YUYEHHBIX 3aBHUCHUMOCTEH (PU3MUECKUX
BEJINYMH;

XapaKTEepHU30BaTh CBOWMCTBA Tel, (PU3UUYECKHUE SBJICHUS U MPOILECCHI, UCHOIb3Ys Mpa-
BHJIA CIIOKEHUS CUJI (BIOJIb OJHOM mpsimoil), 3akoH ['yka, 3akoH Ilackains, 3akoH Ap-
XUMeZa, IPaBUJIO paBHOBECHS phiyara (0JI0Ka), «30J0TO€ MPABUIIO» MEXAHHUKH, 3aKOH
COXPAHEHHUsI MEXaHMYECKON 3HEpPIHM, MPH 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIIMChIBATh €70 MaTEMaTUYECKOE BBIPAKEHHUE;

OOBACHATH (PU3UUECKHUE SIBICHMS, IPOLIECCH U CBOMCTBA TE€J, B TOM YHUCIE U B KOH-
TEKCTE CUTYallMil MPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTEPA: BBIIBIATH MPUYUHHO - -
CJIEICTBEHHBIE CBS3HM, CTPOUTh 00BACHEHUE U3 |—2 JIOrMUeCcKUX I1aroB ¢ Onopoil Ha 1-
2 W3YYEHHBIX CBOMCTBAa (U3MYECKUX SBJICHUM, (U3MUECKUX 3aKOHA WJIH 3aKOHO-
MEpPHOCTH;

pemiaTh pacu€rHble 3a1auu B 1—2 NEeWCTBHSI, UCHOJb3Ys 3aKOHbI U (DOPMYJIbI, CBSI3bI-
BalIMe (PU3MUYECKUE BEIUYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3a/Jaud 3aluChIBaTh
KpaTKO€ YCIIOBUE, MOACTABIATh (PU3UYECKHE BEIMUYMHBI B (HOPMYJBI M NPOBOJUTH
pacuéThl, HAXOAUTh CIIPABOYHbIE JaHHbIE, HEOOXOIUMBIE JJIsl pElICHUs 3aja4, OLCHH-
BaTh PEATMCTUYHOCTh MOJYYEHHON (PU3NUECKOIN BEITHYMHBI;

pacno3HaBaTh MPOOJEMbI, KOTOPHIE MOXHO PEUIUTh MPHU MOMOIIM (PU3UYECKHX METO-
JI0B, B OIMCAaHWUU MCCIIEJOBAHUS BBIJIETAThH MPOBEPSIEMOE MPEANOI0KEHNE (TUTIOTESY ),
pa3ianyaTh U MHTEPHPETUPOBATH MOIYUYCHHBIN pe3yJbTaT, HAXOAUTh OLIMOKH B XOJI€
OIIBITA, JI€JIaTh BBIBOJBI 110 €TI0 PE3YJIbTaTaM;

POBOJUTH OTBITHI 110 HAOIIOICHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX CBOMCTB
Ten: (OpMyJIMPOBaTh MPOBEPSIEMbIE MPEANOJIOKEHHUs, COOUpPATh YCTAHOBKY U3 Mpel-
JIO’)KEHHOTO 000PYIOBaHMSI, 3aIUCHIBAThH XO/1 OMbITA U (POPMYIUPOBATH BHIBOIBL;
BBITMOJIHATH MPSIMbIE U3MEPEHUS PACCTOSHUSA, BPEMEHH, MAcChl Tesla, 00bEMa, CUIIBI U
TEMIEPATypbl C UCMOIb30BAaHUEM aHAJIOTOBBIX U IHU(PPOBBIX MPUOOPOB, 3aMUCHIBATDH
MOKa3aHUs NpUOOPOB € YUETOM 33JJaHHON aOCOIIOTHON MOTPEIIHOCTH U3MEPEHUI;
MPOBOJIUTH UCCJICIOBAHUE 3aBUCUMOCTH OJTHOM (PU3MYECKON BEIUYUHBI OT JPYTOM C
UCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHU (3aBUCUMOCTH ITyTH PABHOMEPHO JABUXKYILETO-



Csl T€Ja OT BPEMEHH JBHKECHUS TENA, CUJIbI TPEHUS CKOJIBKEHUS OT BECA TEJIA, KAUeCTBa
00pabOTKM TMOBEPXHOCTEHW Tell M HE3aBUCHUMOCTU CHJIbI TPEHHUS OT IUIOLAAN CO-
MPUKOCHOBEHUSI TE€J, CWJIbl YIOPYTOCTU OT YJJIMHEHUSI MPYXKUHBI, BHITAIKUBAIOLIEH
CHJIBI OT 00BEMA TOTPYKEHHON YacTH TeNa U OT TUIOTHOCTH JKUIKOCTH, €€ HE3aBUCH -
MOCTH OT IJIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBUH IJ1a-
BaHUs TEJI, YCIOBUM paBHOBECHs phluara W OJIOKOB), y4acTBOBATh B IUIAHUPOBAHUU
y4eOHOTro HCCIeI0OBaHus, COOMpaTh YCTAHOBKY M BBINOJHATH U3MEPEHUS, CIEIys
MPEIOKEHHOMY IUIaHy, (DMKCUPOBATh PE3YyJIbTAThl MOTYYEHHOW 3aBUCUMOCTU (PU3H-
YECKHUX BEJIMYMH B BUJE MPEUIOKEHHBIX TaOIUI ¥ TPaPUKOB, J€JaTh BBIBOJBI 1O pe-
3yJbTaTaM UCCIEA0BaHUA;

MIPOBOJIUTH KOCBEHHBIE U3MEPECHHS (PU3NUECKUX BEIMYMH (TUIOTHOCTH BEIIECTBA JKHI-
KOCTH U TBEPJIOTO TE€Ja, CHJIa TPEHUS CKOJILKEHUS, JaBJICHUE BO3yXa, BHITAJTKUBAIO-
nias cuiia, IeHCTBYIONIAs Ha MOTPYKEHHOE B )KUJKOCTD TeJ0, KO3 PHUIIUEHT MOIE3HOTO
JEUCTBUS TPOCTBHIX MEXAHU3MOB), CJEIys MPEJIOKCHHOW WHCTPYKIUHU: TPHU BBI-
MOJIHEHUHM U3MEpPEHUN cOOUpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIUUCISATH 3HA-
YEHUE UCKOMOU BEJTMYUHBI;

coOJiro1aTh MpaBUia TEXHUKU 0€30MacHOCTH IpHU padoTe ¢ 1abopaTOpHBIM 000pYyI0-
BAHUEM;

yYKa3bIBaTh MPUHIIUIILI IEUCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOUCTB: BECHI, TEPMO-
METp, TUHAMOMETP, COOOIIAIOIIUECS COCY/IbI, 0apOMETp, phluar, MOJBHKHBIA U HEMO-
JBYOKHBIM OJIOK, HAKJIOHHAS TJIOCKOCTH;

XapakTepu30BaTh MPUHLMIBL JEHCTBUS HM3YYEHHBIX TMPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C OMOPOM Ha UX ONMHCAaHMS (B TOM YHUCIIE: MOAIIUIIHUKY, YCTPOMUCTBO BOAO-
MIPOBOJIA, TUAPABIMYECKHUIN MPECC, MAHOMETP, BBICOTOMEP, MOPIIHEBONW HACOC, apeo-
METp), UCIIOJIb3YSl 3HAHUS O CBOMCTBAX (PU3MYECKUX SIBICHUM M HEOOXOAMMBIE (PU3H-
YECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJAUTH MIPUMEPHI (HAXOAUTH UHPOPMAIIHIO O PUMEPaX) MPAKTUYECKOTO UCTIOIb-
30BaHMs (PU3NYECKUX 3HAHUN B TIOBCEHEBHOM KU3HHU JUIsl 0OecTieueHHs 0€3011acHOCTH
pu 00paleHuu ¢ TpudOpaMu U TEXHUIECKUMHU YCTPONUCTBAMU, COXPAHEHUS 3/I0POBBS
U COOJIO/IEHUSI HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPYKAIOIICH Cpeie;
OCYILECTBIISITh OTOOP MCTOYHUKOB MHPopMaruu B IHTEpHETE B COOTBETCTBUU C 3a-
JTAHHBIM TOUCKOBBIM 3alIPOCOM, Ha OCHOBE MUMEIOIIMXCS 3HAHUN U MyTEM CpaBHEHUS
Pa3JIMYHBIX UICTOYHUKOB BBIJIENATh HH(GOPMAIIHIO, KOTOPAsl SIBJIIETCS TPOTUBOPEUUBOM
WJTU MOKET OBITh HEIOCTOBEPHOM;

MCIIOJIB30BaTh P BHITIOJIHEHUHU YUYEOHBIX 3aJlaHUM HAYYHO--TIONMYJISIPHYIO JINTEPATYPY
(bu3nYecKoro cojepkaHus, CIpPaBOYHbIE MaTepuaibl, pecypchbl cetu HHTepHer,
BJIaJIeTh TpUEMaMH KOHCIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHus WHPOpMAIUU U3
OIHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

co3gaBaTh COOCTBEHHBIC KPAaTKHE MUChbMEHHBIE M YCTHBIE COOOIIEHHUS Ha OCHOBE 2—3
HMCTOYHUKOB MHQPOpMAITUU (PU3HUUECKOTO COJICPIKAHUS, B TOM YUCIIe MyOJUYHO JeIaTh
KpaTKUEe COOOIICHUS O PE3yiIbTaTax MPOCKTOB WK YUYEOHBIX HUCCIIEI0BAaHUM, ITPU ATOM



+ TPU BBHINOJHEHUU YUEOHBIX MPOEKTOB M UCCIIEIOBAHUN pachpeessTh 00s13aHHOCTH B
IPYIIIE B COOTBETCTBUU C ITOCTABJICHHBIMU 33JJa4aMU, CIIEAUTH 3a BBIIIOJIHEHUEM TUIaHA
JCHCTBUM, aJeKBaTHO OIICHMBATh COOCTBEHHBIM BKJIAl B JAEATEIbHOCTb TPYIIIHI,
BBICTPaNBaTh KOMMYHUKATHBHOE B3aUMOJCHCTBUE, YUUTHIBAS MHEHUE OKPYKAOIIHX.

K xoH1y oOyuenus B 8 ki1acce npeIMETHBIE PE3YJIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxaTh CHOPMHUPOBAHHOCTH y 00YUAIOIIUXCS YMEHUI:

UCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE IBUKEHUE aTOMOB
U MOJIEKYJI, arperaTtHble COCTOSIHUS BEIIECTBA, KPUCTAIUTUYECKHE U aMop(dHbIe
T€Ja, HACBIILIECHHBIA U HEHACBHILIEHHBIN Nap, BIAKHOCTh BO3AyXa, TEMIIEPATYypa,
BHYTPEHHSSL DHEPrUsi, TEIJIOBOM JBUraTellb, JJIEMEHTAPHBIA 3IEKTPUUYECKUN
3apsj, DJEKTPUUYECKOE TO0J€, IPOBOJHUKUA U AUDJICKTPUKH, MOCTOSIHHBIHI
AJIEKTPUYECKUI TOK, MArHUTHOE T10JIE;

pa3nnyath SBICHMS (TEIUIOBOE PACIIMPEHUE U CXKATHE, TEIUIONEpeada, TEIIOBOE
paBHOBECHE, CMAuMBaHUE, KaNWULIPHBIE SIBJICHUSA, MCHApEHHE, KOHIEHCALWs,
IUIaBJIEHUE, KpHUCTauIM3alus (OTBEpIEBaHUE), KUIIEHUE, TeIlonepeaaya
(TenIoNpOBOJHOCTh, KOHBEKLUS, M3Iy4YEHUE), DJICKTPU3aLUs Tell, B3auMOJEH-
CTBUE 3apsAJ0B, IEUCTBUS JIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMO-
JENCTBUE MAarHUTOB, IEMCTBUE MAarHUTHOT'O MOJISi HA MPOBOAHUK C TOKOM, 3JIEK-
TPOMArHUTHAs MHAYKIMS) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, JEMOHCTPUPYIOIIMNX JAaHHOE (PU3NUECKOE SBIICHUE;

pacrno3HaBaTh NPOSBICHUE W3YYEHHBIX (U3UYECKUX SIBJICHUI B OKpY:)KaroOIIeM
MUpE, B TOM YHCIIe (PU3NYECKUE SIBICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSHKEHHUE
Y KalWUISpHBIE SBJICHUS B IPUPOJE, KPUCTAILIBI B IpUpoAe, uanydeHue ComHia,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa30BaHUE POCHI, TYMaHa, MHEs, CHETa,
AJIEKTpUYECKUE SIBJICHHUS B aTMocdepe, 3JIEKTPUUECTBO >KHUBBIX OPraHU3MOB,
MarHuTHOE MoJje 3eMiH, Apeiid MoJI0COB, POJIb MArHUTHOTO MOJIS JUISl )KM3HHU Ha
3emiie, NOJISIPHOE CUSIHUE, TIPU ATOM MEPEBOAUTH MPAKTUYECKYIO 33/1ayy B yueO-
HYI0, BBIICJIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBJICHHI;
OIUCHIBaTh U3yUYEHHbIE CBOMCTBA TeN U (GU3NYECKUE SIBICHUS, UCTIOIb3YS (PU3MU-
YeCKUE BEJIMUYMHBI (TeMIlepaTypa, BHYTPEHHSISI SHEPIUsi, KOJUYECTBO TEIUIOTHI,
yAeIbHas TEIUIOEMKOCTh BEIECTBA, yJENbHAs TEIUIOTA IIJIABJICHHUS, yAEJIbHAs
TEIUIOTa Mapo00pa30BaHus, yieabHas TEIJIOTa CropaHus TOIUIMBA, KO3 PUIIMEHT
MOJIE3HOTO JIEUCTBUS TEIUIOBOM MAaIlMHBI, OTHOCUTEIbHAS BIIAXXHOCTh BO3]yXa,
ANEKTPUYECKUI 3apsij, CUJIa TOKA, SJIEKTPUUECKOE HANPSIKEHNE, COMPOTUBIICHUE
IPOBOJIHMKA, YAEIbHOE CONPOTUBJICHHE BEIIEeCTBA, paboTa U MOIIHOCTH
ANEKTPUYECKOr0 TOKAa), MPU ONUCAHWU MPABUIBHO TPAKTOBATH (U3UUECKUHN
CMBICJI UCTIOJIb3YEMbIX BEJTUYHMH, 0003HAUCHUS U €IUHULIBI PU3NYECKUX BEJTUYHH,
HaXOAUTh (hOPMYJIbI, CBA3BIBAIOIINE TaHHYIO (PU3UUECKYIO BETUUHUHY C IPYTUMHU
BEJIMYMHAMU, CTPOUTH I'paUKHU NU3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIHYUNH;
XapaKTepH30BaTh CBOMCTBA Teld, (PU3MUYECKUE SIBJICHUS U TNPOLECCHI, UCTIOIb3YS
OCHOBHBIE TTOJIOKEHUS] MOJIEKYJISIPHO-KMHETUYECKON TEOPUH CTPOSHUS BEIIECTBA,
MPUHLUI CYTIEPIIO3ULIAH TOJIEH (HAa KaUECTBEHHOM YPOBHE), 3aKOH COXpa-



HEeHUs 3apsAna, 3akoH OMa Juis yyacTka uenu, 3akoH /[xoynsa—JIeHna, 3akoH co-
XpaHEHUs! SHEPTUM, IPU 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3a-
IUCBIBATh €I0 MaTEMAaTUYECKOE BBIPAIKEHUE;

OOBSACHATh (PU3NYECKUE MPOIIECCH M CBOWCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE
CUTYyall MPAKTUKO-OPUEHTUPOBAHHOIO XapakKTepa: BBISBJISITH IPUYUH
HO-CJIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHUE U3 |—2 JOTHYECKHX IIaroB ¢
onopoi Ha 1—2 U3y4eHHBIX CBOWCTBA (PU3NUYECKUX SIBJICHUM, PU3NUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEM;

pemath pacuy€THble 3a7aud B 2—3 JEHCTBUS, UCHOJB3YS 3aKOHBI U (POPMYJIBI,
CBsI3bIBaOIIME (PM3MUECKUE BEJMUYMHBI: HA OCHOBE aHAJIM3a YCJIOBUA 3a/1aydl 3a-
IUCBIBATh KPATKOE YCIOBUE, BBISIBIIATH HEIOCTATOK JAHHBIX JJI PEIICHU 33/1a4H,
BbIOMpaTh 3aKOHBI U (OPMYJIbI, HEOOXOAMMBIE i1 €€ pELIEHUs, MPOBOJIUTH
pacuéThl U CPaBHUBATH MOIYYEHHOE 3HaUYE€HUE (PU3NUECKON BEJIUMYUHBI C U3BECT-
HBIMU JIAHHBIMU;

paciio3HaBaTb HpO6H€MBI, KOTOPBIC MOKHO PCHIUTL IIpU ITOMOIIHN (bHSI/I‘IGCKI/IX
MCTOJ0B, UCIIOJIB3Ys OIIMCAHUC UCCICAOBAHNS, BBIACIIATD ITPOBCPACMOC IIPCAIIO-
JIOKCHHUC, OCHMUBATDL ITPABUJIIbHOCTD MMOPAAKA ITPOBCACHUA NCCICIOBAHUS, 1CJIATh
BBIBOJBI,

IIPOBOJIMTH OIBITHI IO HAOMIOACHUIO (U3UYCCKUX SBICHUM WINM (PU3MUECKUX
CBOHMCTB Ten (KamWUISPHBIC SBICHHS, 3aBHCHMOCTh JIABJICHHS BO3TyXa OT €Tr0
00BéMa, TeMrepaTypbl, CKOPOCTH TPOIIECCa OCTHIBAHUS M HATPEBAHUS TIPHU H3ITY -
YEHUHU OT I[BETa M3JIyvarolnieil (ITOTJIoNaoIIei) TOBEPXHOCTH, CKOPOCTh HCIIape-
HUS BOJBI OT TEMIIEPATYPHI )KUJIKOCTH U TUIOMIATH €€ TIOBEPXHOCTH, dJICKTPHU3ALIIHUS
TET W B3aMMOJICHCTBUEC DJICKTPUUYECKHUX 3apsA0B, B3aMMOJICHCTBHE MOCTOSHHBIX
MarHuTOB, BH3yaJIM3allisl MAarHUTHBIX TOJICH MOCTOSSHHBIX MarHWUTOB, JEHCTBUS
MarHuTHOTO TOJIs Ha MPOBOJHUK C TOKOM, CBOMCTBA AJICKTPOMAarHuTa, CBOMCTBA
AJICKTPOABUTATENII  ITOCTOSSHHOTO  TOKa):  (OpPMYJHMpPOBATH  IIPOBEPSEMBIC
MIPEANOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO 000PYIOBAHHUS, OTIH -
CBIBATh XOJI OIBITA ¥ (POPMYJITMPOBATH BEIBOIBI;

BBITIOJTHATH MPSMBIE U3MEPEHUS TeMITepaTypbl, OTHOCUTEIIHHONU BIIAYKHOCTH BO3-
JyXa, CWJIbl TOKAa, HANPSHKCHUS C HMCIOJIb30BAaHUEM aHAJOTOBBIX MPHUOOPOB H
JTATYUKOB (DU3UUYCCKUX BEJIUYMH, CPABHUBATH PE3yJIbTaThl U3MEPECHUI C YIETOM
3a1aHHOM a0COJIFOTHOM MOTPEITHOCTH;

MIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3UUECKOI BEJIMUUHBI OT APYTON
C HCIIOJB30BaHUEM TMPSMBIX H3MEPEHUN (3aBUCUMOCTH CONPOTHUBJICHUS MPO-
BOJIHMKA OT €ro JJIMHBI, TUIOIAAA MONEPEUYHOTO CEYEHUS U YIEJIBHOIO COIpO-
TUBJICHUs BELIECTBA IPOBOJAHUKA, CUJIBI TOKA, UAYLIErO0 4Yepe3 IMPOBOAHUK, OT
HAIPsDKEHUS HA NPOBOJHUKE, UCCIIENOBAHUE IOCIEN0BATENBHOIO U Mapajieiib-
HOTO COEAMHEHUI MPOBOJHUKOB): TUIAHUPOBATH MCCIEIOBAaHUE, COOMpATh yCTa-
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IPOBOJIUTH KOCBEHHBIE MU3MEPEHMsI (PU3NYECKUX BEIUYUH (yZIENIbHAs TEII0EM-
KOCTb BEILIECTBA, COIIPOTUBJIEHUE MTPOBOJAHMUKA, pabOTa U MOIIHOCTh 3JIEKTpHUE-
CKOTO TOKa): IUJIAHUPOBAaTh H3MEPEHUs, COOMpPATh SKCIIEPUMEHTAJIbHYIO YCTa-
HOBKY, CJIe/lysl IPEIJI0KEHHON HHCTPYKLUH, U BBIYUCIISATh 3HAUEHUE BEJINYUHBI,
coOMI0AaTh MpaBMiia TEXHUKH 0€30MacHOCTH MpU padoTe ¢ 1abopaTOpHBIM 000-
pYyJlOBaHHUEM;

XapaKTepU30BaTh MPUHLMIIBI JEHCTBUS H3YUYEHHBIX NMPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB C OMOPOM HA UX ONUCAHUsA (B TOM YHCIIE: CUCTEMA OTOILIEHUS JIOMOB,
TUTPOMETp, MapoBasi TypOMHA, aMIIEPMETP, BOJIBTMETP, CUETUMK JIEKTPUUECKON
SHEPTrUM, IIEKTPOOCBETUTEIbHBIE NPUOOPHI, HArpEBATEIbHBIE JIEKTPOIPUOOPHI
(mpuMepsbl), 3IEKTPUUYECKUE NPETOXPAHUTEIH, SJIEKTPOMArHuT, 3JIEKTPOJIBUIa-
TEJIb IOCTOSIHHOTO TOKA), UCIIOJIb3Ys 3HAHUS O CBOWCTBAX (PU3NUECKUX SIBJICHUN U
He00X0ouMbIe (PU3MUECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U U3MEPUTEIBHBIE PUOOPHI 110
CXeMaM U CXEMaTUYHBIM PUCYHKaM (KUAKOCTHBII TEpPMOMETp, TEPMOC, IICHU-
XPOMETp, TUTPOMETP, IBUTaTENIb BHYTPEHHETO CTOPAHHUS, JJIEKTPOCKOIL, PEOCTaT),
COCTABJISITh CXEMBI AJIEKTPUUYECKUX LIETIEH C MOCIEA0BATEIbHBIM U MapajliIeIbHbIM
COCIMHEHHEM DJJIEMEHTOB, pa3jinyasi yYCJIOBHbIE O0O3HAYEHHUS 3JIEMEHTOB
ANEKTPUYECKUX LIENEH;

OPUBOJUTH MIPUMEPHI (HAXOIUTh UH(OPMALIMIO O TPUMEPAX) MPAKTUYECKOTO UC-
MOJIb30BaHUsl (PU3NYECKUX 3HAHUN B TOBCEJHEBHOM XHU3HU IS OOecreyeHUs
0€e30MacHOCTH MpHU OOpaIllEHUH C NMPUOOpaMH U TEXHHUYECKUMH YCTPOWCTBAMH,
COXpaHEHUsl 370pOBbS U COOJIOACHUS HOPM SKOJOTMYECKOrO IOBEICHUS B
OKPYKarOIIEH CPELE;

OCYIIECTBIIATh MOUCK MH(pOopManuu (pu3nYecKoro cogepxanus B IHTepHeTe, Ha
OCHOBE MMEIOIIMXCSA 3HAHUM U IIyTEM CPABHEHMSI TOTIOJHUTEIBHBIX UICTOYHUKOB
BBLACNIATh MH(POPMALIMIO, KOTOPAsl SIBJSETCA MPOTUBOPEUUBON MM MOXKET OBITH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUi HAay4YHO-TIOMYJISIPHYIO JIUTE-
paTypy (U3MUECKOTO CcojepxaHus, CIIpaBOYHbIe MaTepuaibl, pecypcsl cetu MH-
TEPHET, BJIAAETh NMPUEMAMH KOHCHEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUSI WH-
(dopmanyu U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIE MUCHbMEHHBIE U KPATKUE YCTHBIE COOOLIEHUs, 000011Iast
MH(POPMAIIUIO U3 HECKOJBKMX HCTOYHUKOB (PU3UYECKOTO COACpKaHHS, B TOM
quclie MyOJMYHO IPEACTaBISITh Pe3yIbTaThl MPOSKTHOW MM UCCIIE0BATEIbCKOM
NEATEIBHOCTH, IIPU 3TOM I'PAMOTHO MCIIOJIb30BATh U3YyUYEHHBIW MOHATUMHBIN all-
napar Kypca (pU3MKd, COMPOBOXKIATh BHICTYIUICHUE MTPE3CHTALINEH;

IIPYU BBIOJIHEHUU yYE€OHBIX MPOEKTOB U UCCIIEIOBAHUM (PU3NYECKUX MPOILIECCOB
pacnpeeNiaTh 00s13aHHOCTH B TPYIINE B COOTBETCTBUM C MOCTaBJICHHBIMU 3a/1a-
YaMu, CJIIEAUTH 32 BBIIOJIHEHHUEM IIJIaHA JEWCTBUU M KOPPEKTUPOBATH €r0, alIeK-
BAaTHO OLIEHUMBATh COOCTBEHHBIN BKJaJ B JEATEIbHOCTH TPYIIIbI, BHICTPAUBATH
KOMMYHUKATHUBHOE B3aUMOJIEUCTBHE, MPOSBISAS TOTOBHOCTh pa3peliarb KOH-
(AUKTHI.



K xon1y oOyuenus B 9 kjiacce npeIMETHbIE PE3YJIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTh y 00YYAIOIUXCS YMEHUIA:

WCIIOJb30BaTh MOHATHUS: CUCTEMa OTCU€Ta, MaTephalibHasi TOYKA, TPACKTOPHS,
OTHOCHUTEITLHOCTh MEXaHWYECKOTO ABIKCHHS, Aedopmarus (ynpyras, IJIacTH-
4yeckas), TPEeHHE, IEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTD U MEPETPY3KH,
LEHTP TSKECTU, aOCOJIOTHO TBEPAOE TENO, LEHTP TAKECTH TBEPAOro Tena,
paBHOBeECHE, MEXAaHUUECKHUE KOJIEOaHUS ¥ BOJIHBI, 3BYK, UH(PPa3BYK U yIbTPa3BYK,
AJIEKTPOMATrHUTHBIC BOJTHBI, IITKAJIA 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PyKOCTh
Y JaIbHO30PKOCTh, CIIEKTPBI UCITYCKAHMSI U TIOTJIOICHMS, alib(a-, 6eTa- u raMma-
U3ITyYEHUsI, U30TOIBI, JIepHAsi YHEPTETUKA,

pasnuyaTh ABJIeHUs (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEMHOE JIBHXKEHUE,
PAaBHOYCKOPEHHOE TMPSMOJIMHEMHOE JBWIKEHHE, CBOOOJHOE TMajJeHHe Tell,
PaBHOMEPHOE JBHKEHHE IO OKPY>KHOCTH, B3aUMOJICUCTBUE TEJ, PEAKTHUBHOE
JBIKEHUE, KOoJeOaTenbHOEe JBIKEHHUE (3aTyXarolllie M BBIHYXIACHHBIE KoJieOa-
HUs1), PE30HAHC, BOJHOBOE JBIDKEHUE, OTpaKEHHUE 3BYKa, MPSIMOJIUHEHHOE pac-
POCTPAHEHUE, OTPAKEHUE U MPEIOMIIEHUE CBETA, MIOJHOE BHYTPEHHEE OTpaxKe-
HUE CBETA, Pa3joKeHUEe OEJI0ro CBETa B CHEKTP U CIIOKEHHUE CIIEKTPAJIbHBIX 1[BE-
TOB, JUCIIEPCHUSl CBETA, €CTECTBEHHAS PaIMOAKTUBHOCTb, BOSHUKHOBEHUE JIMHEH -
4aTOTO CIEKTpa U3TyUCHHs ) MO ONTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IGMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SIBIICHUE;

pacno3HaBaTh MPOSIBICHUE W3YUYEHHBIX (M3MYECKUX SBJICHUNU B OKPYKAIOIIEM
Mupe (B ToM yucie GU3nYecKue SIBJICHUSI B IPUPO/JIC: MPUIUBBI U OTJIMBBI, JIBU-
*eHue maneT CoJIHEUYHON CUCTEMbl, PEaKTUBHOE JIBUKEHUE KUBBIX OPraHU3MOB,
BOCIIPUATHE 3BYKOB JKMBOTHBIMHU, 3€MJICTPSACEHUE, CEUCMUYECKUE BOJIHBI,
I[yHaMH, X0, [IBETa T€J, ONTUYECKUE SBJICHUS B MPUPOJIE, OMOIOTHUECKOE JeH -
CTBHUE BHWJIMMOTO, YIbTPa(UOJIETOBOTO U PEHTIEHOBCKOTO H3JIy4YEHUH, ecTe-
CTBEHHBIN paJIMOAKTUBHBIA ()OH, KOCMUYECKHE YU, PAIUOAKTUBHOE U3TyUCHUE
MIPUPOJIHBIX MUHEPAJIOB, JEHCTBHE PATUOAKTUBHBIX M3JTyYE€HUW HA OPraHUu3M ue-
JIOBEKA), MPU ATOM TMEPEBOJUTh MPAKTHUECKYIO 3a/ladyy B y4€OHYIO, BBIJICISATH
CYIIIECTBEHHBIC CBOMCTBA (TPU3HAKH) (PU3UUECKUX SBICHUM;

OTNUCHIBATh U3yUYECHHBIC CBOMCTBA TeN U (hU3UUYECKUE SIBJICHUS, UCTIONB3Ys (HU3H-
YECKHUE BEJUYUHBI (CPEIIHSISI U MTHOBEHHAsI CKOPOCTh TeJjia MPU HEPABHOMEPHOM
JBIKCHUH, YCKOPEHUE, MepeMEIleHHe, MyTh, YIoBas CKOPOCTh, CUja TPEHUS,
cujia yIpyrocTd, CUiia TSHKECTH, YCKOpeHHe CBOOOAHOTO MaJieHUsl, BEC Tea, M-
MyJIbC TeJa, UMITYJIbC CUJIbI, MEXaHU4YecKasi padoTa U MOIIHOCTh, TOTCHIIMAJIbHAS
SHEPrusl Teja, MOJHITOTO HaJl MOBEPXHOCTHIO 3eMJIM, MOTEHIMAIbHAS YHEPTHS
CKATON TMPY>XUHBI, KUHETUYECKAs HSHEPrus, IMOJHAs MEXaHWUYeCKas HHEprus,
MEePUOJT ¥ YacToTa KoJeOaHM, IJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA,
CKOPOCTH CBETa, MOKa3aTeNib MPEJIOMIICHUS CPEAbl), IPU OMUCAHUU TPABUIHHO
TPaKTOBaTh (PU3MUECKHUI CMBICT MCIIOJB3yEMbIX BEIMYMH, 0003HAYCHUS U €/IU-
HULBI (PU3UYECKUX BEJIMYMH, HAXOAUTh (HOPMYIIbI, CBSI3BIBAIOIIUE JaHHYIO (Pu-
3UYECKYI0 BEJIMYMHY C APYTHMU BEJIMUUHAMU, CTPOUTH IpadUKu U3YUYEHHBIX 3a-
BUCUMOCTEHN (PU3NYECKUX BEITUYHH;



XapaKTepHU30BaTh CBOMCTBA Tel, (PU3UYECKHE SBJICHUS U MPOLECCHI, UCIIONb3YS
3aKOH COXpaHEHUS! SHEPIruH, 3aKOH BCEMHUPHOIO TATOTEHUS, IPUHIIUI CYNepIio-
3UIMHM CWJI, TPUHITUI OTHOCUTENbHOCTH ['aymmnes, 3akoHbl Hpl0TOHA, 3aKOH CO-
XPaHECHHsI UMITYJIbCa, 3aKOHBI OTPAKCHUS W TIPEIOMIICHUS CBETa, 3aKOHBI COXpa-
HEHUS 3apsIOBOTO X MAacCOBOTO YHCEI MPH SACPHBIX PEAKITUIX, IPU STOM J1aBaTh
CJIIOBECHYIO (OpPMYIMPOBKY 3aKOHAa U 3alUChIBATh €ro MaTeMaTH4eCKOe
BBIPAKEHUE;

OOBSACHATH (PU3MUECKHE MPOIECCHI U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyalliii TMPaKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh MPUIUHHO--
CJIEICTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX IIaroB ¢ OMOpOi
Ha 2—3 W3YYEHHBIX CBOMCTBa (PU3MUYECKUX SIBICHUH, (PU3HMUECKUX 3aKOHOB WJIH
3aKOHOMEPHOCTEH;

pemaTth pacyéTHbIe 3a/laun (omuparolrecs Ha CUCTEMY U3 2—3 ypaBHEHUM), UC-
MOJTb3Ysl 3aKOHBI U (POPMYJIBI, CBSI3BIBAIOIIHE (DU3UICCKHE BEITMYUHBI: HA OCHOBE
aHaJM3a yCIIOBUSA 3a/1a4y 3aMHUChIBATh KPATKOE YCIIOBHE, BBISBIIATH HEJIOCTAIOIINE
WIN U30BITOYHBIC JAaHHBIE, BHIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIC JIJIS
pEIIeHus, MPOBOIUTh PACUYEThl M OICHWBATh PEATMCTHYHOCTH ITOTYYEHHOTO
3HAYCHUS (PU3NUECKON BETUIMHBL

pacrmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXXHO PEHIUTh MPH MOMOIIH (PU3NUECKHUX
METOJI0B, UCIIOJIb3YsI ONTMCAHUE MCCIICIOBAHUS, BBIICISATh IPOBEPIEMOE MPEIIo-
JIO’KEHHE, OIICHUBATh MTPABUIILHOCTD MOPSIKA IPOBEICHUS UCCIEA0BaHMS, JIeJ1aTh
BBIBOJIbI, MHTEPIPETUPOBATH PE3yJIbTAThl HAOIIOICHUN U OTIBITOB;

MIPOBOJIUTH OMBITHI MO HAOTIOMCHUIO (U3MYECCKUX SBICHUN WU (PU3NIECKUX
CBOMCTB Ten (M3yueHue BTOporo 3akoHa HploTOHA, 3aK0OHA COXpaHEHUs YHEPTHH,
3aBUCUMOCTh TE€pHoja KOJeOaHWil MPYKUHHOTO MasTHHUKA OT MAacChl Tpy3a H
KECTKOCTHU MPYKUHBI U HE3AaBUCUMOCTb OT aMILTUTY/IbI MJIbIX KOJICOAHUH, Mpsi-
MOJIMHEHHOE PaclpOCTPaHEHUE CBETa, pa3lioKeHHEe OeI0ro CBeTa B CIEKTP, HU3Y-
YeHUE CBOWCTB M300pa)K€HWsS B IIJIOCKOM 3€pKaje M CBOWCTB HM300paKeHUS
peaMeTa B COOMpAIOIIeH JInH3e, HAOII0IEHNEe CIUIONIHBIX U JIMHEHYAThIX CIICK-
TPOB U3JIYUYEHHS): CAMOCTOSITEIFHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO HAOOpa
000pyIOBaHUS, OMUCHIBATH XOJI OMBITA W €r0 PE3yJbTaThl, (HOPMYITUPOBATH
BBIBOJIBL

MIPOBOJIUTH TTPH HEOOXOUMOCTH CEPUIO TIPSIMBIX U3MEPEHUH, OTIPEEIISIs CpeTHEES
3HAUYCHHUE U3MepsAEeMOr BeIMYHUHbBI (POKYCHOE pacCcTOsiHUE COOMpAIOIeH JINH3bI),
000CHOBBIBAThH BHIOOP criocoOa u3MepeHus (M3MEPUTEIHHOTO MPUOopa);
IIPOBOJUTH WCCIICIOBAHUE 3aBUCUMOCTEH (DM3UYECKUX BEIMYHMH C HCITOJIH30Ba-
HUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH OT BPEMEHH IIPH paBHOYCKOPECHHOM
JBIDKEHUN 0€3 HadYaJlbHOW CKOPOCTH, TEpHoJia KoJieOaHWH MaTeMaTH4YeCKOTO
MasTHHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPAKEHUsSI CBETA OT yTJia MaJeHUs
W yIJla TpeJIOMJICHUS OT yIVia TaJCeHHs): IJIAaHUPOBAaTh HCCIEAOBAHHE, Ca-
MOCTOSTEIILHO COOMpaTh YCTAaHOBKY, (DMKCUPOBATh PE3YJIbTAThI IMOTYYSCHHOM 3a-
BUCHUMOCTH (PM3MYECKUX BEIMYUH B BUC TaOIHUI] ¥ TPA(PHUKOB, JI€JIaTh BEIBOIBI IO
pe3yJibTaTaM HCCIIeI0BaHNUS;



IPOBOJUTH KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEJIMYMH (CPEIHSIsE CKOPOCTh U
YCKOpEHHE Tella IPU PAaBHOYCKOPEHHOM JBUKEHUH, YCKOPEHHE CBOOOJIHOTO Ta-
JeHUs, KECTKOCTh MPYKUHBI, KOADDUIIMEHT TPEHUS CKOJIBKECHHSI, MEXaHHIECKast
paboTa ¥ MOIIHOCTH, YaCTOTAa U TMEPUOJ KOJeOaHWUN MAaTeMaTUYECKOro U Tpy-
KUHHOTO MAsSTHUKOB, ONTHYECKasi CUJIa COOMpAIONIeH JIMH3bI, PaJUOAKTUBHBIMN
GoH): MIaHUPOBATh M3MEPEHUs, COOUpaATh IKCIEPUMEHTAIbHYIO YCTAaHOBKY WU
BBITIOJIHATh U3MEPEHUS, CIENYS MPEIIOKEHHON UHCTPYKINUH, BBIYUCIIATH 3HAYE-
HUE BEJIMYUHBI U aHAJIU3UPOBATH MOJTYUYCHHBIE PE3YIbTATHI C YUETOM 3aJaHHOMN
IIOIPEIIHOCTH U3MEPEHN;

coOJIroaTh TIpaBUJia TEXHUKU OE30IMMaCHOCTH MpU paboTe ¢ 1abopaTopHBIM 000-
pPyAOBaHUEM;

pasznuyaTh OCHOBHBIE MPU3HAKU U3YUYEHHBIX (U3HUUECKUX MOJIETICH: MaTepuaibHas
TOYKa, a0COIIOTHO TBEPIOE TEJNO, TOUCUHBI UCTOYHUK CBETA, JTy4, TOHKAs JIMH3A,
MIJIaHEeTapHasi MOJIENIb aTOMa, HYKJIOHHAsI MOJIeJIb aTOMHOTO SIPa;
XapaKTEepU30BaTh MPUHIIMIIBI JIEUCTBUS M3YYECHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOKNCTB C OMOPOM HA MX ONMUCAHUS (B TOM UHKCIE: CIIUIOMETP, JATYUKH TOJIO-
YKEHUSI, PACCTOSTHUSA U YCKOPEHHUsI, paKeTa, 3X0JI0T, OUKH, IepUcKor, (hoToanmapar,
ONTHUYECKHE CBETOBO/IbI, CIIEKTPOCKOII, JO3UMETP, kKaMepa BuibcoHa), UCTIONIb3Ys
3HaHUS O CBOMCTBaX (PU3MYECKUX SIBICHUM M HEOoOXOAUMbIEe (PU3HUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PHUCYHKH H3YYEHHBIX TEXHHYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJIOTHYECKUX MPOIIECCOB MPHU pe-
IIEHUU Y4YeOHO-TIPAKTHUUYECKUX 3a7a4, ONTHUYECKUE CXEMbl JIsI MOCTPOCHUS
U300paKEHUI B IJIOCKOM 3€pKajie M COOMparomiei JIMH3E;

NPUBOJUTH IPUMEPHI (HaXOAUTh UH(GOPMAIIUIO O TIPUMEPax) MPaKTUYECKOTO UC-
MOJIb30BaHUSl (PU3MUECKUX 3HAHWM B TMOBCEIHEBHOW KM3HU A 00€CTeueHUs
0€30MacHOCTH MpHU OOpAIllEHUH C NMPUOOpaMH U TEXHUYECKUMH YCTPOWCTBAMH,
COXpPAHEHHSI 37I0POBbSI M COOJIOJICHUS HOPM HKOJOTMYECKOTO TIOBEJICHUS B
OKPYIKaroIIEH CPELE;

OCYIIECTBIATh MOUCK MHpopMauu (HU3MIECKOTO cojaepxkanusi B HHTepHeTe,
CaMOCTOSITENIbHO (POPMYIUPYs TOMCKOBBIN 3aMpOC, HAXOAUTH IMyTU ONpPEICTCHUS
JIOCTOBEPHOCTH TOJIydYeHHON WH(OpPMalMM Ha OCHOBE HMMEIOIIMXCS 3HAHUM U
JOTIOJIHUTEJIbHBIX UCTOYHUKOB;

UCIIOJIb30BAaTh MPHU BBIIOJTHEHUH y4E€OHBIX 3aJJaHUN HAYYHO-TIOMYJISIPHYIO JINTE-
paTypy (U3MUECKOro COAepKaHus, CIIPaBOYHbIE MaTepualbl, pecypchl cetu UH-
TEpPHET, BJIAJIETh NMpUEMaMH KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUs WH-
dbopmanyu U3 0JTHON 3HAKOBOW CUCTEMBI B APYTYIO;

co371aBaTh COOCTBEHHBIC MHUCHbMEHHBIC M YCTHBIE COOOIICHHSI HA OCHOBE MH(OP-
Mallii U3 HECKOJIbKUX UCTOYHUKOB (PM3UUECKOTO COACPIKAHUSA, MyOIUIHO TPE/I-
CTaBIIATh PE3YJIbTAThl MPOCKTHONW WJIM HCCIIEIOBATENBCKON JEATEIIbHOCTH, MPH
3TOM TPaMOTHO MCIIOJIb30BaTh W3YyYEHHBIM IOHATUMHBIA armapar U3y4yaeMoro
pasjiena (pU3MKKW U COMPOBOXKIATH BBICTYILJIEHUE TMPE3EHTAIMEeH ¢ y4ETOM 0CO-
OEHHOCTEW ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ko/in4ecTBO 4acoB duekTponnble (uppo-
Ne HaumeHnoBanue pasjiesioB U TeM Npo- KonTpoabubie | IIpakTuyeckue Bble) 00pa3oBaTe/ibHbIE
n/n rpamMMbl Beero padoThbI padoThbI pecypchl
Paznea 1. @usuka u e€ posib B NO3HAHMHN OKPY:KAKOIIEro MHUpPa
11 ®dusuka - HayKa 0 MPUpoJe 2 bubnmorexa [IOK
https://m.edso0.ru/7f416194
1.2 dusnyecKue BeINYNHbI 2 1 bubnuorexa LHOK
https://m.edso0.ru/7f416194
1.3 EcTecTBeHHOHAYYHBII METO]I TO3HAHHUS 2 1 Bubimoreka [IOK
https://m.edsoo.ru/7f416194
Wroro mo pazneny 6
Pasnea 2. [lepsoHadyanbHble CBEICHHS O CTPOCHHH BeleCTBA
2.1 CTpoeHue BeIecTa 1 Bubnmorexa IIOK
https://m.edso0.ru/7f416194
59 JIBr>KeHHEe U B3aMOICHCTBUE YaCTHIL BEIle- 5 L Bu6mnuorexa [OK
' CcTBa https://m.edsoo.ru/7f416194
2.3 ArperatHble COCTOSIHMSI BEIIECTBA 2 bubnmoreka [IOK
https://m.edso0.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:kenune u B3auMo/ieiicTBue Tes
3.1 MexaHn4ecKoe IBHKEHNE 3 bubimnorexa [LIOK
https://m.edso0.ru/7f416194
3.2 Wuepuus, Macca, IIOTHOCTh 4 1 bubmmorexa HOK

https://m.edso0.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

bu6nuoreka [IOK

3.3 Cuna. Bunsr cun 14 2
https://m.edsoo.ru/7f416194
Hroro mo pazaeny 21
Pa3nen 4. /laBjieHue TBEPABIX TeJl, dKUIAKOCTEH M Ta30B
41 Hasnenue. [lepenaua qaBiaeHus: TBEPIBIMH 3 Bu6muorexa I[OK
Te1aMu, XKUAKOCTAMH U rasaMu https://m.eds00.ru/7f416194
4.2 JlaBIIeHHE KUIKOCTH 5 bubmmorexa [IOK
https://m.edso0.ru/7f416194
4.3 ATMochepHOe TaBIeHIe 6 bubnmnorexa [IOK
https://m.edso0.ru/7f416194
14 JleiicTBHE KUAKOCTU U Ta3a Ha MOTPYKEHHOE . 3 Bu6auoreka [JOK
’ B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnea 5. PaGora 1 MOIIHOCTB. JHEpPrus
5.1 Pabora 1 MOIITHOCTE 3 1 bubmmorexa [IOK
https://m.edsoo0.ru/7f416194
5.2 [IpocTbie MexaHU3MBI 5 1 bubmnmorexa LHOK
https://m.edsoo.ru/7f416194
5.3 MexaHuuecKkasi SHEpTHs 4 1 bubmuorexa LIOK
https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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8 KUIIACC

Ko/in4ecTBO 4acoB JuekTponnble (uppo-
HanmeHoBaHue pa3aesioB U TeM IPo- Kontposbubie | IIpakTudeckue | Bbl€e) 00pa3oBaTeibHbIe
Ne i/ Bcero
rpaMMbl padoThI padoThI pecypceel
Pa3pgen 1. Ten1oBble ABJIEHUS
1.1 CTpoeHute U CBOHCTBA BENIECTBA 7 bubnuorexa LOK
https://m.edsoo.ru/7f4181ce
1.2 TernaoBbIe MPOIECCHI 21 1 5 bubnmnorexa [IOK
https://m.edsoo.ru/7f4181ce
Wroro mo paszneny 28
Paznein 2. DiekTpuyecknue 1 MAarHMTHbBIE SIBJIEHUS
51 DJeKTpUYecKue 3apsIbl. 3apsHKESHHBIC Tena U . L Bubmmoreka [JOK
' HUX B3aUMOJcHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [ToCTOSTHHBIH ANEKTPUIECKUIA TOK 20 1 7 Bub6mmorexa IIOK
https://m.edsoo.ru/7f4181ce
2.3 MarsuTHsIe ABIEHUAS 6 1 15 Bubnmorexa IIOK
https://m.edsoo.ru/7f4181ce
2.4 DNeKTpOMarHuTHask UHIYKIUs 4 Bubnuorexa LOK
https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KIIACC

KoJiMuecTBO 4acoB JnekTpoHHbIEe (I PO-
N1/ HanmeHoBaHue pa3aesioB U TeM IPo- Kontposbubie | IIpakTudeckue | Bbl€e) 00pa3oBaTeibHbIe
o/
rpaMMbl Beero padoThI padoThI pecypceel
Pa3zgen 1. Mexannueckue siBJICHUSA
11 MexaHndeckoe IBKEHHUE U CIIOCOOBI €ro 10 1 Bu6mmorexa [IOK
' OIMCAaHUS https://m.edsoo.ru/7f41a4a6
1.2 BianMonelicTBue Ten 20 1 3 bubaunoreka [IOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPAaHEHUS 10 3 Bubimorexa LIOK
https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Paznea 2. Mexannueckue KoJ1e0aHUS H BOJTHEBI
2.1 MexaHuueckue Kojie0anus 7 3 bubnmnorexa [IOK
https://m.edsoo.ru/7f41a4a6
2.2 MexaHn4eckue BOJHBI. 3BYK 8 1 3 Bubmmoreka IIOK
https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Pa3zpnen 3. DiieKTpOMArHUTHOE MOJI€ H 3JIEKTPOMATHUTHBIE BOJIHBI
31 DNEeKTPOMarHuTHOE MOJIEe U AJIEKTpoMar- 6 5 Bu6muorexa [OK
' HUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Paznea 4. CBeToBbIe sIBJIeHUSA
4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 6 2 Bubmiorexa IIOK

https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
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4.2 JIuH3BI 1 oNTHYECKHE TPUOOPHI 6 3 bubmiorexa LIOK
https://m.edsoo.ru/7f41a4a6
4.3 Pasnoxenue 6€10ro CBeTa B CIIEKTP 3 2 Bu6mmorexa IIOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3gen 5. KBanToBble siBJIeHUSA
5.1 HcmyckaHnue u MOTrJIoIIeHHe CBETa aTOMOM 4 1 Bubmmoreka [IOK
https://m.edsoo.ru/7f41a4a6
5.2 CTtpoeHre aTOMHOTO sijpa 6 1 Bubmoreka IIOK
https://m.edsoo.ru/7f41a4a6
5.3 SnepHbie peakuu 7 1 bubanoreka [IOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnea 6. [lopTopuTtenbH0-000011aI0IM I MOAYJIb
6.1 [ToBTOpEeHME U 006001IEHUE COAECPIKAHIS 9 5 Bu6morexa LIOK
Kypca pusuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJILHO
'O MPOIIECCA
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