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HNOACHUTEJBHASA 3AITUCKA

[Iporpamma mo ¢u3uke Ha YpOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHMsI COCTAaBICHA HAa OCHOBE
MOJIOKEHUH ¥ TpeOOBaHWM K pe3yabTaraM OCBOCHMSI Ha 0a30BOM YpOBHE OCHOBHOMU
oOpa3oBaTenbHON mporpamMmebl, mpenctaBieHHbix B DPI'OC OO0, a Ttakke ¢ yd4éroMm
denepanbHOl paboyeil mporpamMmbl BocnuTaHus W KoHIENImu TNpernojaBaHus y4eOHOTO
npeaMera «Pu3ukay.

Copnepxanue mporpamMMbl 1Mo (HU3UKE HAMpaBlIeHO Ha (HOPMUPOBAHHME ECTECTBEHHOHAYYHOU
IPaMOTHOCTH OOYYAIOIIMXCSI U OPTaHU3AIUI0 M3Y4YeHUs! (PU3UKH Ha JEATEILHOCTHONW OCHOBE. B
nporpaMme 1o (PHU3MKE YYUTHIBAIOTCS BO3MOXHOCTH YYEOHOTO TpeAMeTa B pealn3aluu
tpeboBanuit ®I'OC OOO Kk mIaHUPYeMbIM JIMYHOCTHBIM M METAIlPEIMETHBIM pe3yJibTaTaM
oOyueHus, a TaKKe MEXIPEIMETHbIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB Ha
YPOBHE OCHOBHOTO 00IIIETO 00pa30BaHUS.

[IporpaMmma no @u3uke ycTaHaBIMBAeT paclpeesieHue YydyeOHOro marepuana Mo rojaaM
oOyuenuss (1o Kjiaccam), TpeajaraeT MPUMEPHYIO TOCIENI0BATEIbHOCTh H3YUEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUsI MPEIMETHOTO COJIEpKaHUs M Y4E€Te BO3PACTHBIX
ocobeHnHocTel oOyuatomuxcs. [Iporpamma mo ¢usmke pa3paboTaHa C IETBI0 OKa3aHUS
METOAUYECKOM MOMOIIU YUUTENIO B CO3JaHUH paboyell MporpaMMBbl 1o y4eOHOMY MpeIMETY.
Ouznka SBISETCS CHCTEMOOOPA3yIOIIUM ISl €CTECTBEHHOHAYYHBIX YYEOHBIX MpPEIMETOB,
MTOCKOJIbKY (PU3MYECKHE 3aKOHBI JIe)KAaT B OCHOBE IPOLECCOB U SBJICHUH, W3y4aeMbIX XUMUEH,
Oouosorueil, actpoHoMuend U Qundeckoi reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO
KapTUHY MHpa, MpeAocTaBisieT HauboJiee sicHble oOpa3lbl NMPUMEHEHHS HaydHOTO MeToja
MO3HAHUS, TO €CTh CII0Cco0a MOIy4YeHUs JOCTOBEPHBIX 3HAHUI O MUpE.

Onna 13 TIIaBHBIX 337124 (Pu3ndeckoro oOpa3oBaHUs B CTPYKType OOIIero o0pa3oBaHusi COCTOUT
B (OPMHUPOBAHUU €CTECTBEHHOHAYYHOH TI'PaMOTHOCTH M MHTEpeca K Hayke y 0O0ydJarouxcs.
N3yuenne ¢usuku Ha 0a30BOM  YpOBHE IMpEAINOJIaraeT OBJAJCHUE  CIEAYIOUIUMU
KOMIIETEHTHOCTSIMH,  XapaKTePU3YIOIIUMH  E€CTECTBEHHOHAyYHYI0 TI'PaMOTHOCTb: HAy4YHO
OOBSCHATH SIBJICHHS, OLIEHUBATh M IIOHMMaTh OCOOCHHOCTH HAyYHOTO HCCIIEIOBaHUS;
UHTEPIPETUPOBATh JaHHbIE U KCIOJb30BaTh HAy4YHbIE JIOKA3aTEIbCTBA Ui MOJYYCHHUS
BBIBOJIOBY.

Hean wu3yyeHusi (pM3MKH HA YPOBHE OCHOBHOIO 00mIero o0pa3oBaHMs OIPEICICHBI B
Konuenuuu npenogaBanus yuyeOHoro npeaMera «Pusnka» B 00pa30BaTEIbHBIX OPraHU3aLUAX
Poccuiickoit ®enepaiuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaAMMBbI,
yrBepxka€HHON pemenreM Koisernn MunncrepctBa npocsemenus Pocculickoin ®@epepanun
(mpotokoun ot 3 nekabpst 2019 r. Ne [TIK4BH).

Henu u3ydyenus us3uku: NpuoOpeTeHHe WHTepeca W CTPEeMIICHUS O0yJarolUXcsl K HaydHOMY
W3YYEHUIO MPUPOJIbI, PA3BUTUE UX WHTEIUIEKTYaTbHBIX U TBOPYECKUX CIIOCOOHOCTEH; pa3BUTHE
MPEJICTaBICHU O HaydyHOM MeETOoJe TOo3HaHUS U (OPMUPOBAHHUE HCCIEIOBATENHCKOTO
OTHOIICHHUS] K OKpPYXKAaIOUIUM sIBIEHUSM; (OPMUPOBAHHE HAyYHOTO MHPOBO33PEHUS Kak
pe3ynbTaTa HM3y4yeHHUs] OCHOB CTPOEHHUS MaTepuu U (yHIAMEHTAIbHBIX 3aKOHOB (DHU3HKWU;
(dbopMHUpOBaHHE TPEICTABICHUNA O POIM (DU3MKHU TSI Pa3BUTUS APYTUX €CTECTBEHHBIX HAYK,
TEXHUKH M TEXHOJIOTHI; pPa3BUTHE TMIPEJICTaBICHU O BO3MOXHBIX cdepax Oymymieit
npodeccHoHAbHON JeSITeNbHOCTH, CBSI3aHHOW ¢ (U3HMKOW, MOATOTOBKA K JaimbHEHIIeMy
00yUYEHUIO B STOM HaIPaBJICHUU.

JlocTibKeHre 3TUX Lienel mporpaMMbl N0 (PU3KMKE HA YPOBHE OCHOBHOTO OOILIEro 00pa3oBaHMS
o0ecrieynBaeTcsl pelIeHUEM CIeAYIOUUX 3a1ay:



npuoOpeTeHnue 3HAHUM O JUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXAaHWYECKHX, TEIUIOBBIX,
ANIEKTPUIECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
npuoOpeTeHue yMEHHUIH ONHCHIBATh M OOBSICHATH (U3UYECKUE SBICHHS C HCIIOJIb30BaHUEM
MMOJIyYCHHBIX 3HAHU;
OCBOEHHME METOJIOB PEUICHHS MPOCTEUIIMX PACUETHBIX 3a]ad C HCIOJIb30BAaHHEM (DHU3UYECKUX
MO/ICTIEUTBOPUYECKUX U IPAKTUKO- OPUEHTHPOBAHHBIX 33]1a4;
pa3BUTHE YMEHUH HAOIIONAaTh TPUPOJHBIC SBJICHUS W BBIOJHATH ONBITHI, J1A0OPATOPHBIC
paboTHI M SKCIIEPUMEHTAJIBHBIE HUCCIIEOBAHUS C UCTIOIB30BAHUEM H3MEPHTEIBHBIX IPHOOPOB;
OocBOcHHE TpUEMOB paboTel ¢ wWHMopManued (HU3MYECKOTO COJEP)KaHUs, BKIIOYAs
WHPOPMAIMIO O COBPEMEHHBIX NOCTIKEHUSX (PU3WKH, aHaIM3 M KPUTHYECKOE OICHUBAHHE
nHpopmanuy;

3HAKOMCTBO €O cdepamu TMpodeCcCHOHATBHOU JIeATETbHOCTH, CBS3aHHBIMU C (DU3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAaHHBIMHU Ha JIOCTHKEHUAX (PU3HUECKON HAYKH

Ha wusydyenme ¢usuku (0a30BBIM YpOBEHH) Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
oTBoAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezeno), B 8 kiacce — 68 4acoB (2 yaca B
Heneno), B 9 kiracce — 102 gaca (3 gaca B Henenio).
[Ipennaraemplii B mporpamMme o (Qu3Mke NepedeHb J1abopaTOpHBIX pabOT M OMBITOB HOCUT
PEKOMEHIATENBHBIN XapaKkTep, YUUTeNb JelaeT BhIOOp TpOBENCHHS JTaOOpaTOpHBIX paboT H
OTIBITOB C YY4ETOM UHANBUIYAIBHBIX OCOOCHHOCTEH 00YJaONIIXCs, CITUCKA KCIIEPUMEHTATEHBIX
3aJJaHnH, TIpeIaraeMbIX B paMKax OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa 10 (pU3UKE.

COILEP KXAHUE OBYUYEHUA
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Pasznen 1. ®usuka u €€ posib B MO3HAHUM OKPY:KAIOIIEro MUpPa

®uszuka — Hayka o npupoie. SABneHus npuponbl. DuznUecKue SBJICHUSA: MEXaHHUYECKHUE,
TEIUIOBBIE, 3JIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnyeckre BeauuumHbl. M3mepenue Qusmueckux BenuuuH. Dusnueckue MpUOOPEHI.
[TorpemHocTe M3MepeHnii MexayHapoiHas CUCTeMa €IMHMII.

Kak ¢usuka u npyrue ectecTBeHHbIE HayKd H3ydaloT npupony. EcTrecTBeHHOHay4yHBIH METOJ]
MO3HAHUS: HAONIO/IEHUE, TOCTAHOBKA HAYYHOT'O BOIPOCA, BBIABM)KEHHUE THUIIOTE3, SKCIEPUMEHT
10 POBEPKE TUMNoTe3, 00bSICHEHNE HA0M01aeMoro sBiieHus. Onucanue Gu3nuecKux sIBJICHUM ¢
MOMOIIIBIO MoAelel. leMOHCTpanun

MexaHnueckue, TEIIOBbIE, JEKTPUUECKUE, MAarHUTHBIE, CBETOBBIE SIBJICHUSI.

duznyeckue mpuOOPHI U MpoLeaypa MPSIMbBIX H3MEPEHUN aHAIOTOBBIM M IIU(GPOBBIM TPHOOPOM.
JlaGopaTopHblie padoThbI M ONBITHI

Omnpenenenre UeHbI JeNIeHUs KAl U3MEPUTEIBHOTO pudopa.

N3mepenue paccTossHUMN.

N3mepenue 00bEMa KUAKOCTH U TBEPJIOTO TeA.

Onpeznenenue pa3MepoB MaJIbIX TE.

N3mepenune temneparypbl NpU MOMOIIH KUIAKOCTHOTO TEPMOMETpa U JaTYMKa TEMIEPATYpHI.
[IpoBenenue uccnenoBaHusl MO MPOBEPKE T'MIOTE3bl: AATBHOCTh MOJETA IIApUKa, MYHIEHHOTO
TOPU30HTAIILHO, TeM 00JIbIIIe, YeM OOJIbIlIe BHICOTA MYCKA.

Paspean 2. I[lepBoHayanbHbIe CBeIeHUSI 0 CTPOCHNH BellecTBa



CrpoeHue BeliecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbIThI, JOKA3bIBAIOIINE TUCKPETHOE
CTPOEHHE BEIIECTBA.

JIBmxenue dactuil BemiecTBa. CBs3b  CKOPOCTH JBMIKEHHUS YaCTUI[ C TeMIEpaTypoi.
BpoynoBckoe mBmwkenue, muddy3us. BzauMonelicTBue dYacTWIl BEUIECTBA: MPUTSHKCHHE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHHUS BEIIECTBA: CTPOCHUE T'a30B, )KUAKOCTEH U TBEPIBIX (KPUCTATUTMUECKHUX)
Ten. B3auMoCBsI3p MeXAy CBOWCTBAMM BEIIECTB B PAa3HBIX arperaTHbIX COCTOSIHUAX U HUX
aTOMHO-MOJIEKYJIIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.
JdeMoHcTpanuu

HaGnronenne 6poyHOBCKOTO TBHYKEHUS.

Hab6mronenne nuddysun

HaGnronenue sineHuii, 0ObACHIIONIUXCS MPUTSHKEHUEM WM OTTAIKUBAHUEM YaCTHUIl BEIECTB
JlabopaTopHble paGoThbI U ONBITHI

Onenka AuaMerpa aTomMa METOJIOM PsiIOB (C UCIIOJIb30BaHUEM (hoTorpaduii)

OnbITHI 110 HAOJIOIEHUIO TETUIOBOTO PACIIUPEHHUSI Ta30B.

OMnBITHI 10 OOHAPYKEHHUIO IEUCTBHS CHIJT MOJIEKYJISIPHOTO MPUTSDKECHUS.

Pa3nen 3. /IBu:xeHue 1 B3auMo/ieiicTBHE TeJl

Mexanudeckoe aBmkeHue. PaBHOMepHOe W HepaBHOMepHOe nBrkeHue. Ckopocth. CpemHsis
CKOPOCThH MPU HEPABHOMEPHOM JIBIDKCHHUH. PacuéTr myTH 1 BpeMeHH JIBIKECHUS.

SIBnenne mHepuMH. 3aKOH MHEPLMHU. B3anMoneincTBrue Tell Kak MpUYMHA U3MEHEHUSI CKOPOCTH
JNBUKEHHU Tel. Macca kak Mepa nHepTHOCTH Tena. [InoTHocTe BemecTsa.

CBs13b IJIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JMHHIIE 00bEMA BEIIECTBA.

Cuna kak xapakTepucTuka B3aumozencTBus Ten. Cuna ynpyroctd U 3akoH ['yka. M3mepenue
CWJIBl C MOMOUIBIO JUHAMOMETpa. SIBJIEHHE TATOTEHUs M cuia TsokecTH. Cuia TSKECTH Ha
npyrux mianerax. Bec tena. HeBecomocTh. ClokeHHE CUII, HAITPABICHHBIX MO OJHOW MPSIMOIA.
PaBuopelictBytomas cui. Cuna TpeHusi. TpeHHE CKOJBXKEHHS M TpEeHUE NoKos. TpeHue B
MIPUPOJIE U TEXHUKE.

JdemoHcTpauuu

Habmonenne MexaHu4ecKoro JIBHKEHHS Tela.

N3mepenue ckopocTu npsMoIuHEHHOro ABukeHus. HabmoaeHue siBineHnus nHEpIHH.
Habmronenne u3smeHeHus: CKOPOCTH MPHU B3aUMO/ICHCTBUH TEII.

PaBHEHHME MacC M0 B3aUMOJCHCTBUIO TEII.

CrnoxxeHue cuil, HallpaBJIEHHBIX 110 OJIHOM IPSIMOM.

JlaGopaTopHblie padoThI M ONBITHI

Omnpenenenue CKOPOCTH PAaBHOMEPHOTO JABWXKEHHS (IIapuKka B KUAKOCTH, MOJETHU
AIIEKTPUYECKOTO aBTOMOOUIIS M TaK Jlanee).

Omnpenenenue cpeHel CKOPOCTH CKOJBXKEHHs OpycKa WM IIapuKa MO HAKJIOHHOM MIOCKOCTH.
Omnpeznenenre MIOTHOCTU TBEPAOTO TeENA.

OneIThl, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshkeHus (aedpopmanuu) MPYKUHBI —OT
MPUJIOKEHHOMN CUJIbI

OnbIThL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CUJIbI TPEHUS CKOJIBKEHHSI OT Beca TeJla U Xapakrepa
CONPHUKACAIOIIUXCS TOBEPXHOCTEN

Pasnen 4. /laBieHue TBEPABIX TeJl, JKUAKOCTEH M ra30B

Hasnenne. CrnocoObl yMEHBIIEHUS U YBeNWuYeHUs naBleHUs. JlaBieHue raza. 3aBUCHMOCTH
JaBJICHUA Ta3a oT 00bEMa, Temnepatypsl. [lepenaua naBneHuss TBEPABIMU TEIAMH, KHUIKOCTIMU
u razamu. 3akoH Ilackans. [lHeBmaTmueckue MamuHbl. 3aBUCUMOCTh JABJIEHUS KUAKOCTH OT



rryounsl.  [mapocratumdeckmii  mapagokc. CooOmiarommecs cocynsl. | mapaBiudeckue
MEXaHU3MBI.

Atmocdepa 3emnum u armochepHoe pgaBiaeHue. [IpHUMHBI CyIIECTBOBAHHS BO3AYLIHON
obosoukn 3emmmn. OnbiT Toppuuerm. M3mepenune atmocdepHOro naBicHHS. 3aBHCHUMOCTH
aTMOC(epHOTO JaBJICHUS OT BBICOTHI HAJ YypoBHeM Mops. [IpubGopbl isi u3MepeHUs
aTMOC(EpHOTO JTaBICHHUS.

JleificTBUE XKUAKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeJo. BreITankuBaromias (apxumenoBa)
cwia. 3akoH Apxumena. [TnaBanue ten. Bo3nyxomiasanue.

JdeMoHcTpanuu

3aBUCUMOCTD JJaBJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenada naBneHUs KUIKOCTBIO M Ta30M.

Coo01maronirecs: CoCyibl.

I'mppasnnueckuii npecc.

[IposiBnenue neicTBUs aTMOCHEPHOTO TABJICHHUS.

3aBUCUMOCTh BBITAJIKUBAIONICH CHIIBI OT 00bEMa MOTPYKEHHOM YacTH Tela U IUJIOTHOCTH
KUJKOCTH. PaBEeHCTBO BBHITATKUBAIOIIEH CHIIBI BECY BBITCCHEHHOM KUIKOCTH.

VYcnoBue TuTaBaHUS TEN: TUIABAHHWE WM TIOTPYKEHHE TeNl B 3aBUCHMOCTH OT COOTHOIICHUS
IUTIOTHOCTEH Tella U )KUIKOCTH.

JlaGopaTopHblie padoThbI M ONBITHI

HccnenoBanme 3aBUCUMOCTH Beca Tela B BOJE OT 00bEMa MOTpYyKEHHOW B JKUIKOCTh YaCTH
tena. OnpenesieHne BhITATKUBAIOIIEH CUJIbI, IEUCTBYIOLIECH HA TEJO, MOTPYKEHHOE B )KUIKOCTD.
[IpoBepka HE3aBUCMMOCTH BBITAJKUBAIOMIECH CHIIbI, JEUCTBYIONIEH HA TEJIO B >KUIAKOCTH, OT
Macchl Tena. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKUBAIOIIECH CHIIBI, IEHCTBYIOIIEH
Ha TEJIO B HUAKOCTH, OT 00bEMa MOTPY:KEHHONW B JKUAKOCTh YacTH Tejla M OT IUIOTHOCTHU
KUJKOCTH.

KoncrpynpoBanne apeoMerpa WM KOHCTPYMPOBAaHME JIOJKM M OmIpenereHue  eé
IPy30I0bEMHOCTH.

Pasznen 5. Pa6ora u MOIIHOCTB. JHEPrust

Mexanuveckast pabota. MOIIHOCTS.

[IpocTeie MexaHM3MBI: pblyar, OJIOK, HaKIOHHAs IUIOCKOCTb. [IpaBmiio paBHOBecus pblyara.
[IpuMeHeHne mpaBmiIa paBHOBECHSl phidara K OJoKy. «3o0sioToe mpaBuiio» MexaHuku. KITJ]
MPOCTBIX MeXaHU3MOB. [IpocThie MeXxaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas sHeprus. Kunernueckas u noteHuuanbHas s1eprus. [IpeBpaienre o1HOTo BUaa
MEXaHUYECKOM PHEPTUHU B IpYroil. 3aKOH COXpAaHEHUsI SHEPTHUHU B MEXaHUKE

JdeMoHcTpanun

[IpuMeprl IPOCTHIX MEXAaHU3MOB.

JlabopaTopHbie padoThbI U ONBITHI

Omnpenenenve pabOTHl CHIIBI TPEHHs MPU PAaBHOMEPHOM JIBIKEHUH Tela MO TOPU30HTATIBHOM
MTOBEPXHOCTH.

UccnepoBanue yciaoBuid paBHOBECHUS pbluara

N3mepenne KII/l HaKIIOHHOM TJIOCKOCTH.

N3yueHune 3akoHa coxpaHeHUs MexaHUYECKOW SHepruu.

8 KUIIACC

Pa3nen 6. TenioBble siBaeHNUS



OcHOBHBIE TOJIOXKEHUSI MOJICKYJISIPHO-KMHETUUECKOM TEOpUU CTPOEHHUs BemlecTBa. Macca u
pa3Mepbl aTOMOB U MOJIEKYJT. OTbITHI, TOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS MOJIEKYJISPHO --
KMHETUYECKOU TEOpUHU

Mopnenu TBEPAOTO, KUAKOTO M Ta3000pa3HOTO COCTOSIHWN BemiecTBa. Kpucramimyeckue u
amopdHsie Tena. OOBsICHEHNE CBOWCTB Ia30B, JKUJIKOCTSH U TBEPABIX TEJ HA OCHOBE IMOJIOKCHUN
MOJIEKYJIIPHO-KMHETHYEeCKOW Teopun. (CMauyumBaHME€ W KalnWUIApHBIE sIBJICHHUS. TeroBoe
pacmupernre u cxarue.  Temmeparypa. CBsizp TeMmmepatypbl CO CKOPOCTBIO TEIUIOBOTO
NBYOKCHHS vacTuil. BHyrpeHHsss 3Heprus. CrnocoObl W3MEHECHUS BHYTPCHHEH OSHEPrUu:
TerIonepeiaya u coBepiieHue padboTel. Bubl Teruonepeaauu: TeIIonpOBOIHOCTh, KOHBEKIIHS,
W3JIy4YCHHE.

KonmuuecTtBo TernoTel. VYienbHass TEIUIOEMKOCTH BEIIECTBA. 1eMmI0o00MEH H  TEIUIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lnaBieHue M OTBepJ/ieBaHME KPUCTATUIMUECKHX
BEIIECTB. YJelnbHas TemioTa TuiaBieHus. [lapooOpaszoBanue u koHAeHcarus. Vcmapenwue.
Kunenue. YnenbHas TteroTa mnapooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEpaTypbl KHIEHHUS OT
aTMOC(hepHOTO 1aBJICHHUS.

BrnaxnocTs BO3ayXAa.

OHeprus TOIUIMBA. Y IeJIbHAS TEIUIOTa CTOPaHUsI.

[Tpunnumer pabotel TemmoBbix Apurareneir KI1J[ TemnoBoro asurarens. TeruioBbie nBurarenu u
3alIuTa OKPYKarolEel Cpeibl.

3aKk0oH COXpaHEHUs U MPEBPAIICHUS YHEPTUHU B TEIIOBBIX MPOIIECCAX.
JdemoHcTpauuu

Hab6nronenue 6poyHoBckoro asmxenus. Habmonenue nuddys3un.

HaGnronenue siBeHnii CMaunBaHUs M KaTUJUISIPHBIX SIBJICHUH.

Habmronenue TenaoBoro pacmypeHus Ted.

W3menenue naBieHus ra3a npyu U3MeHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKACHUU.

[IpaBuna u3mepeHus TeMneparypsl.

Buns! Tenonepenayuu.

OxJaxkJIeHue Mpu COBEPUICHUH PaOOTHI.

Harpeanue npu coBepiieHH pabOThl BHEUTHUMH CHUIIAMH.

CpaBHEHME TEIIOEMKOCTEN Pa3INYHbIX BELIECTB.

Habnronenue kumneHusl.

Habmronenue noctosHCTBa TeMIIEPATyphl MPU TUIaBICHUT

Mopenu TemIoBbIX ABUTATENEH.

JlaGopaTopHblie padoThbI M ONBITHI

OnbIThI 10 OOHAPYKEHUIO EHCTBUS CHII MOJIEKYIISIPHOTO TIPUTSKEHUS.

OnbITHI 110 BRIPALIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM MJIU caxapa.

OnbIThI 10 HAOTIOACHUIO TETIJIOBOTO PACIIUPEHUS Ta30B, KUAKOCTEH U TBEPBIX TETI.
Omnpenenenve AaBlieHUs BO3IyXa B OalsIOHE IITPHIIA.

OnBIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBJICHUS BO3/IyXa OT €ro 00béMa U HarpeBaHUsl WIIN
OXJIQXKICHHUSI.

[IpoBepka rumnorTessl JUHEHHOW 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKUIKOCTH B
TEPMOMETPHUECKOHN TPyOKe OT TEMIIEPATypHI.

Habmionenne n3MeHeHusl BHYTPEHHEH SHEPruu Tella B pe3ylibTaTe Teryionepeaadyu u paboTsl
BHEIIHUX CHUJL.

HccnenoBanue sBiIeHUS TEIIO0OMEHA PU CMEIIUBAHUN XOJIOJHON U TOpsiueii BOBI.



OmnpeneneHrne KOJMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MPHU TEIUIOOOMEHE C HarpeThiM
METAJUTMYECKUM LUITUHAPOM.

Onpenenenne yaenbHON TEINIOEMKOCTH BEILLIECTBA.

UccnepoBanue nporecca ucrnapeHusl.

Ornpenenenre OTHOCUTEIIBHON BIAXKHOCTH BO3/yXa.

Ormpenenenue yaeabHOM TEIJIOTHI TIJIaBICHUS JIb/IA.

Pazjnen 7. DiiekTpuyeckne U MATHUTHBIE SIBJICHUS

Onektpusarus Tena. J[Ba pona aiIeKTpUuecKuX 3apsfoB. B3aumonelcTBue 3apsoKEHHBIX Tedl.
3akon KyioHa (3aBUCUMOCTh CHJIBI B3aUMOJICHCTBUS 3apsHKEHHBIX TEJI OT BEJIMYUHBI 3apsS0B U
PACCTOSTHUS MEXKITy TEIaMu).

Onektpuyeckoe Tmosie. Hampsok€HHOCTH snekTpudeckoro moss. [IpuHIum cymnepro3uiuu
ANIEKTPUYECKHX OJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn snexTpudeckux 3apsiioB. DJIEMEHTApHBIN 3lieKTpuueckuit 3apsia. CTpoeHue atoma.
[TpoBOAHMKY W AMDIEKTPUKH. 3aKOH COXPAHEHUS FIECKTPUIECKOTO 3apsia.

DNEeKTPUYECKUM TOK. Y CIIOBHS CYIIECTBOBAHUS IEKTPUUECKOTO TOKA. VICTOUHHMKHN MOCTOSITHHOTO
ToKa. JIeWCTBUS DJIEKTPUUECKOTO TOKa (TETUIOBOE, XUMHYECKOE, MAarHUTHOE). DJIEKTPUICCKUN
TOK B JKHJKOCTSX W Tazax. ODyekTpuueckas menb. Cuia Toka. DIEKTPUUYECKOE HAMpSIKCHHE.
ComnpoTHuBiIeHHE TIPOBOJHUKA. YIEIHHOE COMPOTUBIICHHE BemiecTBa. 3akoH Oma /i ydacTka
nernu. [TocienoBarensHoe U MapauieIbHOE COSTMHEHHE MPOBOIHUKOB.

PabGora u MomHOCTh 3nekTpuueckoro toka. 3akoH Jhxoyns—JleHna. DiekTpuueckue Lenu U
MOTpeOUTENN dNEKTPUUECKO sHeprun B ObITy. KOopoTkoe 3aMbIkaHue.

[TocrosiHHBIE MarHUTHI. B3aumMoaelicTBIE NOCTOSIHHBIX MATHUTOB. MarHuTHoOE noJje. MaruutHoe
noJie 3eMJIM U €ro 3HaYeHue IJ1s )KU3HU Ha 3emiie. OnbIT DpcTesa.

MarauTHO€E ToJI€ ANEKTPUUYECKOTO TOKa. [[puMeHeHue 3IeKTpoMarHuToB B TexHUKe. JleiicTBue
MarHATHOTO TMOJs HAa NPOBOJHUK C TOKOM. OJEKTPOJBHUrareiab IOCTOSSHHOTO TOKA.
Hcnonp30Banue 3J€KTpOABUTATENICH B TEXHUYECKUX YCTPOUCTBAX U HAa TPAHCIIOPTE.

OnbiTel  @apazges.  SBieHue  dJIEKTpOMAarHUTHOM  uHAykumu.  [IpaBusno  JleHna.
OnekrporeHepatop. CrnocoObl MNOMYyYEHHUS JIIEKTPUYECKOW HHEPruu. ODIJIEKTPOCTAHIMU Ha
BO300OHOBIISIEMBIX HCTOYHUKAX YHEPTHH.

JdemoHcTpauuu

DnekTpusanus Teil.

JIBa pojia AIEeKTPUYECKUX 3apsiI0B U B3aUMOJCHCTBUE 3apsKEHHBIX TEll.

YCeTpoiCTBO U IEHCTBUE 3JEKTPOCKONA. DIEKTPOCTATUYECKAsT MHIYKIIMS.

3aKOH COXpaHEHUs EKTPUUECKUX 3apsi/IOB.

[IpoBOAHMKY U AUDIEKTPUKH.

MopenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

HcTroynnky nocTosTHHOTO TOKa.

JlericTBUA SIIEKTPUYECKOTO TOKA.

DNEeKTPUYECKUN TOK B JKUJKOCTH.

I'azoBbIi1 paspsa.

N3mepeHue cuiibl TOKa aMIepMeTPOM.

N3mepenne 371eKTpuyecKoro Hanps>KeHrs BOJILTMETPOM.

PeocraT u mara3uH conpoTUBIICHUH.

B3aumMojelicTBr€e MOCTOSTHHBIX MAarHUTOB.

MopenupoBaHrue HEBO3MOKHOCTH Pa3AeNIC€HUs OJIOCOB MarHUTAa.

MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.



OmnsIT Dpcrena.

MarsuTHoOE€ 110J€ TOKAa.

DNIEeKTpOMAarHur.

JlelicTBME€ MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

DneKTpoABUTaTENb OCTOSIHHOTO TOKA.

UccnenoBanue siBEeHUS 3IEKTPOMArHUTHOM UHIYKITUU

OnsiTel Dapanes.

3aBUCUMOCTb HAIIPABJIEHUS UHAYKIIMOHHOIO TOKA OT YCJIIOBUM €r0 BO3HUKHOBEHUSI.
DNEeKTPOTreHepaTop MOCTOSTHHOTO TOKa

JlabopaTopHbie paGoThl U ONBITHI

OnpIThI 10 HAOTIOACHUIO JEKTPU3ALMH TEJ UHIYKIUEH U TPU CONPUKOCHOBEHUH.
HccnenoBanue neicTBUS JIEKTPUUECKOTO MOJIS Ha POBOIHUKU U AUAJIEKTPUKH.

COopxka u mpoBepKa pabOThI AMEKTPUIECKOH e MOCTOSTHHOTO TOKA.

W3mepenue u peryaupoBaHue CUJIbl TOKA.

N3mepenue u perynnpoBaHuie HallpsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKa, MIYIIEro Yepe3 pe3ucTop, OT COMPOTHBICHHUS
pe3ucTopa M HANPSKEHUS Ha PE3UCTOPE.

OnbIThI, AEMOHCTPUPYIOLINE 3aBUCUMOCTh JIEKTPUUYECKOTO COMPOTUBIIEHHS TPOBOJAHUKA OT €T0
JUIMHBI, IJIOLIAAHN MOTIEPEYHOT0 CEUEHUs U MaTepuana.

[IpoBepka mpaBuiia CIOXKEHHUS HANpsDKEHUH MpU  TOCIEI0BAaTEIbHOM COEIWHEHUU JIBYX
PE3UCTOPOB.

[IpoBepka nmpaBuia A CUIIbI TOKA MTPU NApAJIIEIIBHOM COEAMHEHUH PE3UCTOPOB.

Omnpenenenne paboThl AMEKTPUUECKOT0 TOKA, UIAYLIETO YePE3 PE3UCTOP.

Onpenenenre MOITHOCTH 3JEKTPUYECKOTO TOKA, BBIAEIIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, MIYLIETO 4Yepe3 JAMIIOYKy, OT HalpsDKEHHs] Ha HEW.
Onpenenenue KIIJ] narpeBarens.

HccnegoBanue MarHUTHOTO B3aMMOJIEHCTBHUSI IOCTOSTHHBIX MarHUTOB.

W3ydyeHre MarHUTHOTO TMOJIS MOCTOSIHHBIX MAarHWTOB MPU HUX OOBEIUHEHUH M Ppa3JICICHUU.
HccnepoBanue AeCTBUSA AIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OnbITHL, TEMOHCTPUPYIOLIUE 3aBUCUMOCTD CUJIbI B3aMMOJIEUCTBUS KATYIIKU C TOKOM M MarHuTa
OT CHJIbI TOKA W HAIPABJICHUsI TOKA B KaTYIIKE.

N3ydyenue neiicTBUA MarHUTHOTO MOJISI HA POBOJAHUK C TOKOM.

KoHnctpyrnpoBanue u uzydenne paboThl 3JEKTPOABUTATENS.

N3mepenue KI1/] anekTpoaBuraTtenbHOM YCTAHOBKHU.

OnbITEL IO UCCIEIOBAHUIO SIBICHUS 3JIEKTPOMArHUTHOM MHAYKLMH: UCCIEAOBAaHUE W3MEHEHUU
3HAQUYEHMS U HAPABJICHUS] MHAYKIHOHHOTO TOKA.

9 KIIACC

Pa3nen 8. Mexannueckue siBJIeHUSA

Mexanuueckoe aBmxeHue. MartepuanbHas Touka. Cucrema orcu€ra. OTHOCUTEIBHOCTh
MEXaHUYEeCKOTO JBUKEHUs. PaBHOMEpHOE npsiMosinHeliHoe ABmxkeHue. HepaBHomepHoe
psIMOJIMHENHOE IBMKeHUEe. CpeHsiss U MTHOBEHHAsi CKOPOCTh TeJla TPU HEPABHOMEPHOM
JBUKEHUH.

Yckopenue. PaBHoyckopeHHOE npsiMosinHeiiHOe BrkeHue. CBoOoHOe mageHue. OnbIThI
INanunes. PaBHomMepHOe aBHkeHHE 10 OkpyxHocTH. [leproa u yacrota obpamienus. Jluneitnas u
yri0Basi CKOpoCTH. LIeHTpoCTpeMUTENBHOE YCKOPEHHE.



IIepseiit 3akoH Herorona. Bropoit 3akon Herotona. Tperuit 3akon Herorona. [IpuHumn
CYIIEPIIO3ULIUHU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cusna TpeHus: cujia TPEHUS CKOJIBKEHUS, CUJIa TPEHUSI TIOKOS,
Jpyryue BUIbl TPEHMUSL.

Cua TSDKECTH M 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOPEHHE CBOOOIHOTO MajieHus. J[Bmkenne
a"et Bokpyr Cousnua. IlepBast kocMudeckasi ckopoctb. HeBecoMocTh 1 eperpysku.
PaBHOBecue maTepuanbHO Touku. AOCOIIOTHO TBEPIOE Teno. PaBHOBecHe TBEPAOTO Tena C
3aKpEIUIEHHOMN OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TshkecTu.

Nmnynsc Tena. I3Menenue umnynbca. Miynbsce cuiibl. 3aKOH COXpaHEHUS] UMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanundeckast pabota 1 MOIIHOCTb. PaboTa cuit TsbkecTH, ynpyroctu, TpeHus. CBs3b 3HEprun
u paboTsl. [loTeHIanbHas SHEPTUs Teja, MOAHITOT0 HaJl MOBEPXHOCTHIO 3EMJIH.
[ToreHnmaneHas sHEprUs c:katod npykuHbl. Kunerndeckas sneprus. Teopema 0 KHHETHYECKON
SHEpPruu. 3aKOH COXPAaHEHUS] MEXaHUYECKOW SHEPTHUH.

JdeMoHcTpauuu
Habmonenne MexaHu4ecKoro IBHKEHHS Tella OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

CpaBHeHHE MyTel U TPaeKTOPHIl IBUKEHHS OJTHOT'O U TOTO e TeJla OTHOCUTEIBHO Pa3HbIX TeJ
oTcuéra. I3mepeHne CKOPOCTH M YCKOPEHUS MPSAMOJIUHEMHOTO IBMOKEHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUYKEHUSI.

Habmronenue ABM>KEHUS TeNa M0 OKPYKHOCTH.

Habmonenne MmexaHM4ecKuX SIBJICHU, MPOUCXOIIIINX B cUcTeMe oTcuéTa «Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JIBKEHUH OTHOCUTENIBHO KaOMHeTa (PU3NKH.

3aBUCUMOCTb YCKOPEHHS T€JIa OT MACChl T€Ja U JCUCTBYIOIIECH HA HETO CUJIBI.

HabGnronenune paBeHCTBA CUJT TIPU B3aUMOJICHCTBUU TE.

N3meHeHne Beca Tena Ipu YCKOPEHHOM JIBH)KEHHH.

[lepengaua nMmynbca nIpyu B3aMMOJEHCTBUH TEI.
[IpeoOpa3oBanust SHEPTUU NPU B3aUMOACHCTBUHU TEJl.

CoxpaHeHre UMITyJIbCa IIPU HEYIIPYTrOM B3aUMOJCHCTBUU.

CoxpaHeHne UMITyJIbCa IPU a0COTIOTHO YIPYrOM B3aUMOJICHCTBUH.

HabntoieHne peakTMBHOTO JBHMYKCHHUSL.

CoxpaHeHHe MEXaHUUECKON YHEPTUU IPU CBOOOJHOM MMAJCHUH.

CoxpaHeHre MEXaHUYECKOW SHEPTUH MPU JBUKEHUU TeJa MO IeUCTBUEM IIPYKUHBI.
JlaGopaTopHblie padoThbI M ONBITHI
KoncrpynpoBanue Tpakra s pa3roHa U JaJIbHEHILIEr0 paBHOMEPHOTO ABMKEHUS IapUKa WIH
TEJIEKKH.

Omnpenenenue cpeaHeil CKOPOCTU CKOJIbKEHUSI OpycKa WU ABIKEHUS IIapuKa M0 HAKIIOHHON
MJIOCKOCTH.

Omnpenenenne ycKOpeHHs Tejla IPU PaBHOYCKOPEHHOM JIBYKEHUU 110 HAKJIOHHOM MJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU MPH PaBHOYCKOPEHHOM JBIKEHUH 0e3
Ha4YaJIbHON CKOPOCTH.

IIpoBepka runoTessl: €Cliu MPU PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HayaJlbHOW CKOPOCTH ITyTH

OTHOCSTCS KaK psii HEYETHBIX YUCEIl, TO COOTBETCTBYIOLME IIPOMEKYTKH BPEMEHH OJMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS CKOJIBKEHHS OT CHJIBI HOPMAJIbHOTO JTaBJICHMSL.
Omnpenenenre kodhGUIUEHTa TPEHUS CKOJIBKEHHUSL.

Omnpenenenne KECTKOCTU MPYKUHBI.



Omnpenenenne pabOThI CHIIBI TPEHUS IPH PAaBHOMEPHOM JIBW)KEHUU TeJa M0 TOPU30HTAIBHON
IIOBEPXHOCTH.

Omnpenenenue pabOThI CHIIBI YIIPYTOCTH MPH MOIBEME TPYy3a C HCIIOJIb30BAaHUEM HEMOBHKHOTO
Y TIOJIBIDKHOTO OJIOKOB.

N3yueHue 3aK0Ha COXpPAHEHUS SHEPTHUH.

Pa3nen 9. Mexannueckue KoJ1e0aHHUS M BOJIHBI

Konebarenpaoe nuxenne. OCHOBHBIE XapaKTEPUCTHKH KOJeOaHMIA: IEPUO/I, YACTOTA,
aMIMTy1a. MatemaTu4ecKuid U pyKUHHBIA MasTHUKU. [IpeBpamenue sneprum npu
KoJ1e0aTeIbHOM JIBIKCHUH. 3aTyXaromue Koiebanus. Beinyxnennsie konebanus. Pesonanc.
Mexannyeckue BoJiHbl. CBOMCTBa MEXaHUYECKUX BOJIH. [Ipo/10JIbHBIE U MTOTIEPEYHbIE BOJHBI.
JlyiviHa BOJIHBI U CKOPOCTH €€ pacpocTpaHeHusl. MexaHu4yecKue BOJIHbI B TBEPJOM Tele,
CEHCMUYECKHE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa U BeIcOTa ToHa. OTpakeHue 3Byka. IHQpa3ByKk U ynbTpa3ByK.
JdeMoHcTpanuu

Habmonenue xonebaHuii Tea MoJ| 1eHCTBUEM CHIIBI TSXKECTH U CUIIBI YIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPYKUHE.

Habmoienue BBIHYKIEHHBIX KOJIEOaHUM U pe30HaHca.

Pacnipoctpanenue mpoJoabHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).

Habmonenue 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYyCTUYECKHI pe30HaHC.

JlaGopaTopHblie padoThbI M ONBITHI

Omnpezenenne 4acTOThI U IEpHOAA KoleOaHU MaTeMaTUYeCKOr0 MasiTHUKA.

OmnpezeneHne 4acTOThI U EpHOAA KoeOaHUH MPYKUHHOTO MassTHUKA

HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJICOAHUH MOABELIEHHOTO K HUTH I'py3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJICOAHUH MPYKMHHOTO MasgiTHUKA OT MacChl Ipy3a.
IIpoBepka HE3aBUCUMOCTH IEeproia KoJiebaHuil rpy3a, M0ABEIIEHHOTO K HUTH, OT MacChl Ipy3a.
OmnbITH, IEMOHCTPUPYIOILKE 3aBUCUMOCTb N1€PHOA KOJICOAHUH NPY>KMHHOTO MasiTHUKA OT
Macchl Ipy3a U )KECTKOCTHU MPY>KUHBI.

N3mepeHune yckopeHust CBOOOHOTO MaJAECHuUs.

Pa3znen 10. DjieKTPOMATrHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHbBI

DNEKTPOMAarHUTHOE MOoJj€. DJIEKTPOMAarHUTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[Ikana 37€KTpPOMarHUTHBIX BOJIH. VICIIOJIb30BaHNE 3JIEKTPOMArHUTHBIX BOJIH JJIl COTOBOM
CBs3U. DJIEKTPOMAarHuTHas1 mpupoaa ceera. CKkopocTh cBeTa. BOoIHOBBIE CBOMCTBA CBETA.
JdeMoHcTpanun

CBolicTBa DIIEKTPOMATrHUTHBIX BOJIH.

BousiHOBBIE CBOJICTBA CBETA

JlabopaTopHbie padoThbI U ONBITHI

N3yueHne cBOMCTB 2JIEKTPOMArHUTHBIX BOJIH C MOMOIIIbIO MOOMIIBHOTO TeedoHa

Pa3nes 11. CBeToBbIC IBJICHHA

JIygeBas monens cera. Mictounuku cera. [IpsmonuHeitHoe pacnipocTpaHeHHE CBETa. 3aTMEHUS
Connua un JIynsl. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpaKEHUS CBETa.
IIpenomiienne cBeta. 3akoH npesomieHus cBeta. [loaHoe BHyTpeHHEE OTpaKEHUE CBETA.
Hcnosib30BaHNE NOJHOTO BHYTPEHHETO OTPAXXEHHS B ONTHUYECKUXCBETOBOIAX.

JIunza. Xon nydeii B auH3e. OnTudeckas cucreMa Goroariapara, MUKPOCKOIa U TeJIeCKOoIIa.
I'ma3 xak ontuyeckas cucreMa. ban3opyKocTh U AabHO30PKOCTb.



Paznoxenne 6enoro cBeta B criekTp. OnbiTel HetoToHa. Cl10’KeHUE CIIEKTPATIbHBIX [IBETOB.
Jucnepcus csera.
JdeMoHcTpanuu
[IpssMOnIMHENHOE pacIPOCTPAHEHUE CBETA.
OTtpaxeHue cBera.
[Tonyyenue n300paskeHMl B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue ceera.
OnTHyeckuii CBETOBO/I.
Xox aydeil B cobuparomieil JinH3e.
XoJ Iydel B pacCEenBaroLIeH JINH3E.
[Tonyuenue n300paxeHH ¢ TOMOIIBIO JINH3.
[Tpunuun neiictBus gporoanmnapara, MUKpPOCKOTNA U TEJIECKOA.
Mopens rnasa.
Pa3noxxenue 6eoro cBeTa B CIIEKTP.
[Tonyuenue 6en0ro cBeTa MpH CIOKEHUH CBETA Pa3HbIX I[BETOB.
JlaGopaTopHblie padoThbI M ONBITHI
HccnenoBanue 3aBUCUMOCTH YyIila OTPa)XE€HUSI CBETOBOTO JIy4ya OT yrija MajaeHHsl.
N3yueHue xapakTepuCcTUK U300pakeHUs IpeMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCMMOCTH yIJIa MPEIOMIIEHHS CBETOBOTO Jy4a OT yIJia aJIeHUs Ha TpaHHuIIe
«BO3yX—CTEKIJIO».
[TonydyeHune n300pakeHH ¢ ITOMOIIBIO COOMPAIOIIEH JTUH3BI
Omnpenenenre POKYCHOTO PACCTOSTHUS U ONITHYECKON CHJTBI COOMPAFOIIEH JINH3BI.
OnBITHI 1O Pa3NIoKEHUIO OEIOTO CBETA B CIIEKTP.
OnBIThI 10 BOCTIPUATHIO I[BETA MPEAMETOB IIPU UX HAOJIIOJIEHUH Yepe3 IBETOBblEe GUNLTPBI
Pa3nen 12. KBanToBbIe siBJICHUS

OmnwiTel Pe3epdopaa u rmuranerapHas Mmozenb aroma. Monens atoma bopa. Mcnyckanue u
norJyionieHue cera atoMoM. KBanTel. JInHelyaTbie CIEKTPBI

PagnoaxktuBHOCT. Anb(a, 6eTa- u ramma-usnydenus. CTpoeHre aToMHOTO sifjpa. HykinonHast
MO/IENIb aTOMHOTO sAzipa. M3otonsl. PagnoaktuBuele npespamenus. [lepuoa nonypacnana
ATOMHBIX SJED. SnepHble peakuuy. 3aKOHBI COXPAHEHHUS 3apsI0BOIO U MaCCOBOTO YUCEIL.
DHeprus CBA3U aTOMHBIX siiep. CBs3b Macchl ¥ dHepruu. Peakuuu cuHTesa u 1ejaeHus saep.
Uctounuku sHepruu CoJiHIIA U 3BE3I. SnepHas sHepreTuka. /[elicTBUS paliOAKTUBHBIX
M3JIy4€HHI Ha )KUBbIE OPTaHU3MBI.
JdeMoHcTpanun
CreKTpbl U3JIy4€HUs U TOTJIOLEHUS.
CriekTpbl pa3IuyHbIX Ta30B.
Crextp Bomopoza.
Habnronenue TpexoB B kamepe BuibcoHa.
PaboTa cuérunka MOHU3UPYIOLUINX U3ITy4eHU.
Perucrpanus nsinydeHust npupoAHbIX MUHEPAJIOB U MTPOIYKTOB
JlabopaTopHbie padoThbI U ONBITHI
HabmtoieHue CrIomHbIX U JIMHEHYAThIX CIEKTPOB U3ITy4EHUS.
HccnenoBanue TpeKOB: U3MEPEHUE SHEPIUU YaCTHUIIBI IO TOPMO3HOMY ITyTH (110 oTorpadusim).
W3mepeHune paarnoakTUBHOTO (GoHa
IToBTOpPHTENBLHO-00001IAKOIINI MOLY.Ib



[ToBTOpUTENBEHO---00001IAIOIINH MOYTb IPEAHA3HAYCH [T CUCTEMATH3AIMU 1 00001IeHHS
MIPEIMETHOTO COJICP>KAHUS U OIBITA IEATEILHOCTH, MPUOOPETEHHOTO IPU U3yYEHUHU BCEro Kypca
¢u3uKH, a TaKKe I HOArOTOBKYA K OCHOBHOMY T'OCYAapCTBEHHOMY K3aMEHY 0 (PH3UKE JUIS
oOyyaromuxcs, BEBIOPaBUINX 3TOT y4eOHBINH MpeIMeT

[Tpu m3y4eHNH TAaHHOTO MOIYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI ISATEIPHOCTH, HA
OCHOBE KOTOPBIX 00CCIIEUNBACTCS JIOCTHIKCHHE MTPEIMETHBIX M METAIIPEIMETHBIX TUIAHUPYEMBIX
pe3yabpTaToB 00yueHUs, (opMUPYETCsl €CTECTBEHHOHAYYHASI TPAMOTHOCTh: OCBOCHHE HAYYHBIX
METO/IOB UCCIICI0OBAHMS SIBJICHHUI IPUPOIbI M TEXHUKH, OBJIAJICHUE YMCHUSIMU OOBSICHSTH
(busnueckue sSBICHUS,

MIPUMEHSS TIOJTydeHHbBIC 3HAHMSI, PEIIaTh 3a7a4H, B TOM YHCJIe KAYeCTBEHHBIC U
AKCIIEPUMEHTAIbHBIC.
MIPUMEHSIS TIOJTydEHHbBIC 3HAHMSI, PEIIaTh 3a/1a4H, B TOM YHCIIe KaUeCTBECHHBIC U
AKCIIEPUMEHTAIbHBIC. [MpuHIMNIIATBEHO NIESATETHPHOCTHBIN XapakTep JaHHOTO pas3ziera
peanu3yercs 3a CYET TOTO, YTO 0OYUAIOIINECs BHITIOIHSIOT 331aHUs, B KOTOPBIX UM
npeJyIaraeTcs:

Ha OCHOBE ITOJTYYCHHBIX 3HAHUI PACIIO3HABATh U HAYYHO OOBACHATH (DU3HUYCCKUE SIBJICHUS B

OKpYKAroIel MPUPOJIe U TIOBCETHEBHON KU3HU;

WCII0JIb30BaTh HAYIHBIC METO bl HCCIICTOBAHUS (DM3NICCKUX SABJICHUH, B TOM YHCIIE JUIS
MIPOBEPKH THITOTE3 M MOJYUYEHUS TEOPETUIESCKUX BBIBOJIOB;

OOBSACHATH HAYYHBIE OCHOBBI HaN0OJIee BaXKHBIX JOCTHKCHUH COBPEMEHHBIX TEXHOJIOTHA,
HaTpuMep, MPAKTHIECKOTO UCIOIh30BAHUS PAa3IMUYHBIX HCTOYHHKOB SYHEPTUU Ha OCHOBE 3aKOHA
MIPEBpAIECHUS U COXPAHEHHS BCEX N3BECTHBIX BUIOB DHEPTHH.

INVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS NPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBLHIEI'O OGPA30OBAHUSA
N3yuenne pu3uku Ha ypoBHE OCHOBHOTO OOIIETO 0Opa30BaHMS HAIMpaBJICHO Ha JOCTHIKECHHE
JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YJIbTATOB.
JIMMHOCTHBIE PE3YJIbTATHI
B pesynbrare nzyueHust GU3MKH Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHHs y 00y4aromerocs
OyayT chopMUPOBaHBI CIICAYIOIINE JINYHOCTHBIC PE3YJIbTAThl B YACTH:
1) maTpMoOTHYECKOro BOCHUTAHHUS. TPOSBICHUEC WMHTEpeca K HCTOPHH U
COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (hU3NUECKOH HAyKH;
[IEHHOCTHOE OTHOILIEHUE K JIOCTHIKEHUSIM POCCHICKUXYYEHBIX (PU3HKOB;
2) TpakIAHCKOIr0 U JYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:
TOTOBHOCTh K aKTHBHOMY VYYacCTHIO B OOCYXICHHH OOIIECTBCHHO-3HAYUMBIX U
ATHYECKHUX TPOOIIEM, CBA3aHHBIX C IPAKTUYCCKUM IIPUMEHEHUEM JIOCTHIKCHUHN (H3HKH;
0CO3HAHHE BYKHOCTH MOPAIbHO-ITHYECKHUX MPUHIIMIIOB B IEATEILHOCTH YU4EHOTO;
3) ICTETHYECKOro BOCIUTAHHUS:
BOCIIPUSITHE ICTETUYECKUX Ka4eCTB (PU3NICCKON HAYKH:
€€ TapMOHUYHOTO TOCTPOCHUS, CTPOTOCTH, TOYHOCTH, JIAKOHHYHOCTH;
4) WEeHHOCTH HAYYHOTO MO3HAHMS:
OCO3HAHME IIEHHOCTH (DU3MYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHUPA,
OCHOBBI Pa3BUTHUsI TEXHOJIOT U, BAKHEHIIICH COCTABIISIFOIIEH KYJIbTYPHI,
pa3BUTHE HAYYHOH JIFOOO3HATEIILHOCTH, HHTEPECa K UCCIICIOBATEIBCKOM IEATEILHOCTH;
5)popmMupoBaHusi KyJIbTYpPbI 310POBbSI M IMOIMOHAIBHOTO (JIATOMOJIYYHsI:



OCO3HAHME IICHHOCTH O€30TacHOTr0 o0pa3a XU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHpE, BAXXHOCTH MPaBHJI 0€30M1aCHOTO MOBEACHUS Ha TPAHCIIOPTE, HA JOPOTaX, C JIEKTPUUECKUM
Y TETUIOBBIM 000PY/Z0BaHHUEM B JOMAITHUX YCIOBHSIX;
c(hOpPMHUPOBAHHOCTh HaBbIKa PEeQUICKCHH, MPU3HAHUE CBOETO IMpaBa Ha OIIMOKY M TaKOTO XKe
MpaBa y Ipyroro 4ejaoBeKa;
6)TpyA10BOTr0 BOCIMTAHMS: AKTUBHOE y4acCTHE B PEIICHUU MPAKTUUYECKUX 3a]ad (B paMKax
CEeMbH, 00pa30BaTEIBHOW OpraHU3alliu, rOpojaa, Kpas) TEXHOJIOTHYECKOW W COIUATBHOMN
HaIPaBJICHHOCTH, TPEOYIOIMUX B TOM YHCIIC ¥ (PH3HYCCKUX 3HAHUI;
WHTEPEC K MPAKTUICCKOMY M3YUCHHIO TPO(ECcCHii, CBSI3aHHBIX ¢ (DU3UKOM.
7) 3K0JIOTHYeCKOr0 BOCIIMTAHUSA.
OpHEHTAIlMsl Ha TPUMEHEHHE (U3UYECKUX 3HAHUW JJId pelIeHHs 3a7ad B 00JacTu
OKpYXarollen cpeibl, IJIaHUPOBAHUS MTOCTYIKOB U OIICHKH UX BO3MOYKHBIX TTOCJICICTBUN IS
OKpYXaloIlenl Cpejibl; OCO3HaHHE TJIO0ATBHOTO XapakTepa KOJOTHYECKUX MpoOIeM U
IIyTeN UX PEIICHUS

8) ajanTanymu K U3MEHSIOIMMCH YCJIOBUAM COLUAJBLHON U IPUPOIHON cpeabl:
MOTPeOHOCTh BO B3aMMOJCHCTBUM NPU BBIMOJIHEHUN UCCIIEI0OBAaHUIN U MPOEKTOB (U3NUYECKOM
HaIpaBJIEHHOCTH, OTKPBITOCTh OTBITY U 3HAHUSM JIPYTHX;
MOBBILLIEHUE YPOBHS CBOEI KOMIIETEHTHOCTHU Yepe3 MPAKTHUECKYIO AeATEIbHOCTD;
MoTpeOHOCT, B (OPMUPOBAHWU HOBBIX 3HAHMW, B TOM uucie (GOpMYyIUpPOBaTH HJEH,
MOHATHUSA, TUIIOTE3bI O (PU3NYECKUX 0OBEKTaX U SIBICHUSIX;
0Cco3HaHue JeUIIUTOB COOCTBEHHBIX 3HAHUIN M KOMIIETCHTHOCTEH B 001acTH (PU3NKH;
IUTAHUPOBAHHUE CBOETO PA3BUTUS B IPUOOPETEHUH HOBBIX (GU3NYECKUX 3HAHUM;
CTPEMJICHUE AaHAIM3UPOBATh U BBIABIATH B3aUMOCBS3U IPUPObI, OOIIECTBA U SKOHOMHKH, B
TOM YHCJI€ C UCIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;
OLICHKa CBOMX JEHCTBUH ¢ y4€TOM BIUSHHMS Ha OKPYXKAIOLIYI0 Cpeay, BO3MOXKHBIX
1J100aJIbHBIX MOCJIEICTBUHA.
METANIPEAMETHBIE PE3YJIbTATbI
B pe3synbrare ocBoeHMs porpaMmsl 1o (prU3MKe Ha yPOBHE OCHOBHOI'O 00I11ero 00pa3oBaHus
y oOyuaromierocss OyayT cOpMHpPOBAaHBI METApPEIMETHBIE pPE3yJbTaThl, BKIIOYAIOLIUE
[I03HaBaTeJbHbIE YHUBEPCAJIbHbIC Y4eOHbIE JEHCTBHS, KOMMYHUKATUBHBIE YHUBEPCAJIbHbIE
yueOHble IeWCTBUS, PEryISITUBHbIC YHUBEpCAJIbHbIE yueOHbIE AEHCTBUS.
ITo3HaBaTeIbHBIE YHHBepCcAJIbHbIE Y4eOHbIe JelicTBHSA
Ba3oBble 1oruyeckue aeficTBUA:
BBISBJIATH M XapaKTepU30BaTh CYIIECTBEHHbIE IIPU3HAKU 0OBEKTOB (SBICHUN);
yCTaHaBJIMBaTh CYILECTBEHHbIH MPU3HAK KiaccU(UKAUU, OCHOBAHUS /7151 0000IEHHs 1
CPaBHEHHS;
BBISBJIATH 3aKOHOMEPHOCTH U TNPOTHBOPEUHUS B paccMaTpUBaeMbIX (pakTax, NaHHBIX U
HAOMIOIEHUAX, OTHOCSIIMXCA K (U3MUECKUM SBJICHUSAM; BBIABIATH INPUYUHHO--
CJIEZICTBEHHbBIE CBSI3U MPU U3YYE€HUU (HU3UUECKUX SIBIEHUI U MPOLIECCOB, €1aTh BHIBOIbI
C HCMOJb30BAaHUEM JEAYKTUBHBIX M MHIYKTHBHBIX YMO3AKIIOYECHWH, BbBIIBUIaTh
TUIIOTE3bI O B3aUMOCBS3IX (PU3NYECKUX BEJIMYUNH;
CaMOCTOSITENIbHO BBIOMpATh Cr10co0 perieHus yueOHol (uszndeckoit 3a1aun (cpaBHEHUE
HECKOJIbKUX BAPHAHTOB PEILICHMS),
ba3oBrble ncciieqoBare/ibCKHe 1eHCTBHA:
HCII0JIb30BaTh BOIPOCH! KaK MCCIIEN0BATENBCKUI HHCTPYMEHT MO3HAHMS,



MPOBOJUTH IO CaMOCTOSITEIBHO COCTaBICHHOMY IUIAaHY OTBIT, HECIOXHBIH (U3NYecKuid
SKCIIEPUMEHT, HEOOJIBIIOE HCCIeI0OBaHNEe (PU3HUUECKOTO SBJICHHUS; OLEHUBATh HA IPUMEHUMOCTD
U JIOCTOBEPHOCTh MH(POPMALIUIO, IOJYYCHHYIO B X0/1€ UCCIIEIOBAaHUS WIIA YKCTICPUMEHTA;
CaMOCTOATENIbHO (hopMyIHpoBaTh OOOOIIEHUS W BBIBOABI IO pe3yjibTaTaM IPOBEIEHHOTO
HaOJIOIEHUS, OTIBITA, HCCIICAOBAHMS,

MPOTHO3UPOBATh BO3MOXHOE JalbHEHIIee pa3BUTHE (PU3MUYECKHX TMPOILECCOB, a TaKkKe
BBIJIBUTaTh MIPEIOJIOKEHNS 00 UX Pa3BUTHUHU B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Pa6ora ¢ unpopmanmeii:

MPUMEHATh PA3JIMYHBIE METOJbl, MHCTPYMEHThl M 3allpoChl IpPHU IOUCKE U OTOOpE
nH(pOpMaLUY WIH JAaHHBIX C YUYETOM IPEAI0KEHHON yueOHO! (pru3ndecKkoi 3a1auu;
aHAJIM3UPOBATh, CHUCTEMATHU3UPOBATh U HHTEPHPETHUPOBATH MHPOPMALMIO Pa3TUYHBIX
BUJIOB ¥ (POPM TpEACTaABICHUS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (GOpPMY MpeAcTaBiIeHUS HHPOPMALUU U
WUTIOCTPUPOBATh peElIaeMble 3aJaydl HECJIOKHBIMU CXE€MaMH, JuarpaMMaMH, WHOU
rpaduKoi U UX KOMOMHAIUSM

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBHUS:

B X0Jie OOCYXKJCHHS y4eOHOTO MaTepHuaia, pe3ylbTaTOB JAa0OPATOPHBIX PabOT W MPOEKTOB
3a/laBaTh BOIIPOCHI MO CYHIECTBY OOCY)X/JaeMOM TeMbl U BBICKa3bIBaTh WJEH, HAllEJICHHbIE Ha
pelIeHre 3a1aui U NoJiiepKaHue 01aroxenaTeIbHOCTH OOLIEeHUS;

COTIOCTABJISITh CBOM CYXJEHHUS C CYXJIEHUSMHU APYTUX YYaCTHUKOB JUAIOTa, OOHApYKHUBATh
pasnuyKe U CXOJCTBO NO3ULIUH;

BBIPAXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U INHUCBMEHHBIX TEKCTax; MyOJINYHO IpPEJCTABIATh
Pe3yAbTaThl BHIIOJIHEHHOTO (PU3NYECKOTO OIBbITA (IKCIIEPUMEHTA, UCCIEIOBAHNUS, IPOEKTA).
IIOHMMAaTh W MCIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOM M WHAMBUAYAIbHOW pPabOTHl Ipu
pelIeHnr KOHKPETHON (PU3UIECKOM MPOOIeMBI;

IIPUHUMATH LEJIN COBMECTHOH AESITeIbHOCTH, OPTraHU30BBIBATh ICHCTBUSA MO €€ TOCTHXKEHUIO:
pacrpenesiaTte poJid, OoOCYXJaTh IMPOLECCHl M pe3yabTaTbl COBMECTHOW paboThl, 00001aTh
MHEHMSI HECKOJIBKUX JIFO/IEH;

BBITOJIHATE CBOIO YacTh pabOThI, JOCTUTas KAUECTBEHHOT'O Pe3yJbTaTa 0 CBOEMY HallpaBJICHUIO
U KOOPAUHUPYs CBOM JAEHUCTBHS C JPYTUMH 4YiI€HAMH KOMaHJbI; OLEHHBATh KAYECTBO CBOETO
BKJIaJla B OOLIMI MPOJYKT MO KPUTEPUSAM, CAMOCTOSATENIBHO CPOPMYIUPOBAHHBIM y4aCTHUKAMU
B3aUMO/ICHCTBHUSL.

PeryasiTuBHbIe yHUBepcaJbHbIe Y4eOHbIe 1elCTBHA .

Camoopranuszanmsi:

BBISBJIATE NPOOJEMbl B JKU3HEHHBIX M Y4YEOHBIX CHUTyalusX, TPEOYIOUIMX A peLIeHUs

(bu3nyecKux 3HaHUM;

OpUEHTHUPOBATHCS B PA3IMUHBIX MOJAXOAAX NMPHUHATHUS pelleHUH (MHIAMBUAYaIbHOE, MPUHSATHE
peleHus B IpyIie, NPUHITHE PElIeHui rpynmoil);

CaMOCTOSITEJIbHO COCTABIIATh AITOPUTM pelleHns (PU3NYecKOr 3ajaul WK MJIaHa UCCIIe0BaHUS
C Y4YéTOM MMEIOLIUXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEW, apryMEeHTHPOBATh
IIpeiaraéMble BapUaHThl PEILIEHUM;

JenaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, JMOLMOHAJIbHBIH HHTEJVIEKT:

JlaBaTh aJICKBaTHYIO OLIEHKY CUTYallud M Mpeiararh IjiaH €€ U3MEHEHHs; OObICHATh MPHUYUHBI
TOCTIOKEHUST (HEAOCTHIXKEHUS) PE3yJIbTaTOB JEATEIbHOCTH, JaBaTh OLIEHKY NPHOOPETEHHOMY
OTIBITY;



BHOCUTh KOPPEKTUBBI B JICATEIHHOCTh (B TOM YHCIC B XOJ BBINOJHEHUS (UZHUECKOTO
WCCIICIOBAHUSI WJIM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIBCTB, M3MEHUBIIHUXCS CUTYaIWH,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIITNX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA IEIH U YCIOBHIM

.CTaBUTH ce0si Ha MECTO JPYroro YelloBeKa B XOJ€ CHOopa WM JUCKYCCHH HA HAYyYHYIO TEMY,
MMOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOro;

MPU3HABATh CBOE MPABO Ha OMIMOKY MPH PEIIeHUN (PU3UIECKHX 3a/1ad WA B YTBEPKICHUSAX HA
Hay4YHBIC TEMBI H TAKOE K€ TIPABO JPYIroro.

NMPEOMETHbDIE PE3Y/IbTATbDI

K xoH1y oO6y4enus B 7 kjiacce npeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPAXKaTh
Cc(OPMHUPOBAHHOCTD y O0OyJArOIINXCS YMEHUI:

WCIIOJIb30BaTh TMOHATHUS: (PU3UYECKHE W XHMHUYCCKUE SIBICHHS, HAOIIOJCHUE, JKCIICPUMEHT,
MOJIEIb, TUIIOTE3a, CAWHUIBI (PU3UICCKUX BEJIMYHMH, aTOM, MOJICKYJA, arperaTHbIe COCTOSHUS
BemiecTBa (TBEpAOE, IKUAKOE, Ta3000pa3HOE), MEXaHHMYEeCKoe JBWXKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TPSIMOJIMHEWHOE), TPACKTOPHS, pPaBHOJCHCTBYIOMAsS CHJ, aehopMaius
(ympyrasi, maacTU4eckas), HEeBECOMOCTh, COOOIIIAIOIINECS] COCY/IbI;

paznuuath sBieHuHS (AudQy3us, TEmIoBOe [BWIKEHHWE YAaCTHIl BEIIECTBA, PABHOMEPHOE
JBYKCHHE, HEPaBHOMEPHOE JBWIKCHHE, WHEPIIHS, B3aUMOJICHCTBUE TEJ, PAaBHOBECHE TBEPIBIX
TeJ C 3aKPEIIEHHOW OCBIO BpAIECHHS, TIepeada JaBICHHUsS TBEPIBIMHU TEIIaAMH, KUIAKOCTIMU H
razamu, arMoc(epHOE JaBJICHWE, TUIABAHHWE TEJ, MPEBpPANICHUS MEXaHUYECKOW SHEPTHH) II0
OMHCAHUI0O WX XapaKTEPHBIX CBOICTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIMX JaHHOE
(dbu3uvecKoe SBICHUE;

pacrno3HaBaTh MPOSIBICHHE H3YYEHHBIX (DU3MUECKUX SIBICHHM B OKpYXAlOIIeM MHpE, B TOM
yrciie Gpu3nYecKue SIBJICHUS B IPUPOE:

MIPUMEPHI IBUKEHUS C PA3IMUYHBIMU CKOPOCTSMHU B KUBOM U HEKUBOW MPUPOJIE,

NeCTBUE CUJIbl TPEHUS B MPUPOJEC U TEXHHUKE, BIUSHUE aTMOC(HEPHOTO JaBJICHUS HA >KMBOMN
OpraHusM, IJlaBaHuE pbIO, phlUuard B Telie YeJOBeKa, MPH STOM MEPEBOIUTH MPAKTUUYECKYIO
3a/lauy B y4eOHYIO, BBIIETSATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SIBICHMIA;
ONHCHIBaTh HM3y4YCHHBbIE CBONCTBA TeNl M (PU3UYECKHE SBJICHUS, HCHOJIb3ys (QU3NUYECKHe
BEJTUYHMHBI

(macca, 00BEM, IMJIOTHOCTH BEIIECTBA, BpeMSs, IMyTh, CKOPOCTb, CPEOHSS CKOPOCTb, CHJIa
YIIPYrOCTH, CHUJIA TSHKECTH, BEC TeJa, Cujla TpeHus, AaBieHue ( TBEPAOro Tema, >KUJIKOCTH, rasa),
BBITAJIKMBAIOIIAs CHJIa, MEXaHMuYeckas padoTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHIIbI,
KO3 (GUIIMEHT MOJIE3HOTO ACHCTBUS MEXaHHW3MOB, KMHETHYeCKas M MOTEHLHUalIbHAs SHEPTus),
IpU ONMHUCAaHUM MPABUJIBHO TPAKTOBAaTh (U3WYECKHM CMBICI HCHOJB3YEMbIX BEIUYHH, HX
0003HaYeHHS] U €IUHUIBI (U3MUYECKUX BEITUYMH, HAXOAUTH (OPMYIIbI, CBA3BIBAIONINE TAHHYIO
(bu3MYECKYI0 BETUYHMHY C APYTUMHU BEIMYMHAMH, CTPOUTH rpadMKy M3YYEHHBIX 3aBUCUMOCTEN
(bu3MYECKUX BETNYHH;

XapaKkTepHu30BaTh CBOWCTBA Ted, (M3UYECKUE SIBICHUS U TMPOLECCHl, HCIONb3ys MpaBHiia
CIIOXEHHsI CUJI (BJIOJIb OJHOM MpsiMOif), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena, IPaBHUIIO
paBHOBecHs pblyara (0JI0Ka), «30JI0TO€ MPABUIIOY» MEXAHHUKH, 3aKOH COXPAHEHUS MEXaHUYEeCKOM
SHEPruM, TMpPH OSTOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U 3alUCBIBaTh €ro
MaTeMaTH4eCKOe BBIPAKECHHUE;

OOBSCHATh (U3NYECKUE SIBICHUS, MPOIECCHl M CBOWCTBA TEl, B TOM YHCIE€ W B KOHTEKCTE
CUTYaIil MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH MIPUIMHHO-CIECCTBEHHBIC CBS3H,
CTpOUTH OOBACHEHHWE M3 1—2 JIOTMYECKMX IIaroB C OMOpod Ha 1—2 W3y4yeHHBIX CBOWCTBA



¢bu3nvecKkux SBICHUN, PU3MUECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH; PEIIaTh pacuéTHHIC 3a/1a4u B
1-2 neficTBus, NCTIOIB3YS 3aKOHBI U (POPMYJIBI, CBSA3bIBAIOIINE (PU3HMUECKUE BETUUNHBIL:

Ha OCHOBE aHAJIM3a YCIOBHS 3aJaudl 3allKChIBATh KPAaTKOE YCIOBHE, MOACTABIATH (U3UUECKUE
BEIMYUHBI B ()OPMYIIBI ¥ MIPOBOJIUTH PACUETHI, HAXOAUTH CIIPABOYHBIC JAaHHBIC, HEOOXOIUMBIE
JUTSL pELIeHHUs 33124, OI[CHUBATh PEATMCTHYHOCTD MOTYYeHHON (DPU3NIECKOI BETMUNHBI;
pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOKHO PELIUTh IPHU MOMOIIM (PU3UYECKHX METOJOB, B
ONMCAHUU UCCIIEJJIOBAHUS BBLACIATH IPOBEPSIEMOE MPEIIOJIOKEHNE (TUIOTE3Y), pa3inyaTh U
MHTEPIPETUPOBATh MOJYYEHHBIH Pe3yNbTaT, HAXOUTh OIIMOKU B XOJIE ONBITA, JIEJIATh BBIBOJIBI
I10 €T0 pe3ysbTaTaM;

MIPOBOJUTH OMBITHl MO HAOMIONEHUI0 (U3NYECKUX SIBICHUM WIM (PU3NYECKHMX CBOWCTB Tell:
(dbopMynupoBaTh IMpPOBEPSEMBIE MPENNOJIOKEHNUS, COOMpPAaTh YCTAHOBKY W3 MPEAJIOKEHHOTO
000py10BaHus, 3aMUChIBATh X0/ OIBITa U (POPMYIUPOBATH BBIBOJIBI;

BBITIOJIHATh TPSMBbIE W3MEPEHHUS] PAacCTOSHUS, BpPEMEHH, Macchl Tena, 00bEMa, CHIIBI U
TEMIIEpaTypbl C UCIIOJIb30BAaHUEM aHAJIOTOBBIX U IU(PPOBBIX TPUOOPOB, 3aIIUCHIBATH MTOKA3aHUS
MPUOOPOB ¢ YUETOM 3aJaHHOM aOCOTIOTHOM MOTPEITHOCTU U3MEPECHHU;

MPOBOJUTH MCCIEAOBAHME 3aBUCHUMOCTH OJHOW (U3NYECKOM BEJIWYUHBI OT JIpYroh c
HCIOJIb30BAHMEM MPSIMBIX U3MEPEHHH (3aBUCUMOCTH IMYTH PaBHOMEPHO JIBIXKYIIETOocs Teia OT
BpEMEHHU JIBIDKEHHUSI Tella, CHJIbI TPEHHUsS CKOJIbKEHHs OT Beca Teja, KadyecTBa oOpaboTKu
MOBEPXHOCTEN TEI W HE3aBHUCHUMOCTH CHJIBI TPEHMS OT IUIOIIAJN CONPUKOCHOBEHHS TEJ, CHJIBI
YOPYrOCTH OT YAJUHEHUS NMPYKUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00bEMa MOrpyKEHHOW YacTu
Tela U OT IUIOTHOCTU >KUIKOCTH, €€ HE3aBUCHUMOCTU OT IUIOTHOCTU Teja, OT INIyOWHBI, Ha
KOTOPYIO IOTPYKEHO TeNO, YCJIOBHH IJIaBaHMs TeJl, YCIOBUH paBHOBECUs pblyara U OJIOKOB,
y4acTBOBaTh B IJIJAHUPOBAHUHM Y4EOHOTO HCCIIEINOBAaHUS, COOMpPATh YCTAaHOBKY U BBINOJHSTH
U3MEpEHHus, clenyd NpeUIoKEHHOMY IUIaHy, (DUKCHPOBaTh pe3yJbTaThl IOJIy4YEHHOH
3aBUCUMOCTH (U3UYECKUX BEIMYUH B BHUJAE NPEIJIOKEHHBIX TaOIMI U rpaduKoB, AeNaTh
BBIBOJIBI 110 PE3YJIBTATAM UCCIIEIOBAHUS;

IIPOBOJIUTh KOCBEHHBIE M3MEPEHUs (PU3NYECKUX BEIUYMH (IUIOTHOCTh BEIIECTBA >KMJIKOCTU U
TBEPAOrO Tena, CHJAa TPEHUs CKOJBXKEHHSA, JAABJICHUE BO3[yXa, BBITAIKMUBAIOIIAA CHUIIA,
JEeUCTBYIOLIAs Ha MOTPYKEHHOE B XKUJKOCTh TEJI0, KOAPPUIHUEHT MOJIE3HOTO ACHCTBUS IMPOCTHIX
MEXaHU3MOB), CIIeAYsl IPEJUI0KEHHON HHCTPYKLIUU:

IPU BBINOJHEHUU U3MEPEHUIl coOMpaTh SKCHEPUMEHTAJIbHYI0 YCTAaHOBKY W BBIUHCIATH
3HAYEHUE UCKOMOM BEJIIMYUHBIL;

coOuro1aTh MpaBuiia TEXHUKU O€30IIaCHOCTH IIPU paboTe ¢ 1abopaTopHbIM 000pYJOBAHUEM;
yKa3bIBaTh NPUHIIMIIBI JEHCTBUS IPUOOPOB U TEXHUYECKUX YCTPOUCTB!

BECBl, TEPMOMETP, TUHAMOMETpP, COOOLIAIOIIUECs COCYIbl, OapoMeTp, pblyar, MOJABWXKHBIN U
HEMO/IBM)KHBIN OJIOK, HAKIIOHHAsSI IJIOCKOCTB;

XapaKTepu30BaTh NMPUHIMUIBI JEHCTBUS HM3YYEHHBIX MPUOOPOB M TEXHHUUECKUX YCTPOWCTB C
OTOPOM Ha X ONMHUCAHUSA (B TOM YHCIIE:

MOAIIUIIHUKY, YCTPONCTBO BOAONPOBOJAA, THUIPABIMYECKHI IPECC, MAHOMETP, BBICOTOMED,
MOPIIHEBOM Hacoc, apeoMeTp), MCIMOJIb3ysl 3HAHUS O CBOWCTBAX (PU3MUECKUX SBICHUH U
Heo0XxoAuMble (PU3NYECKHEe 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOANUTH MPUMEPHI (HAXOIUTh MH(GOPMAIHMIO O IpUMEpax) MPaKTHYECKOTO HCIOJIb30BAHUS
(¢u3nYecKrX 3HaHUH B TIOBCEIHEBHON XHU3HH U1 oOecrieyeHns 6e30MacHOCTH NMPH 0OpaIleHUH ¢
npubopaMu U TEXHHUUYECKUMH YCTPOWCTBAMH, COXPAaHEHMs 3/I0pOBbS M COONIOJICHUS HOPM
9KOJIOTMYECKOT0 TIOBE/IEHUS B OKPYKAIOLLEN CPELE;



OCYILIECTBIISATE OTOOp MCTOYHHKOB MH(opmanuu B MHTEpHETE B COOTBETCTBHU C 3aJaHHBIM
MOMCKOBBIM 3alPOCOM, Ha OCHOBE HMEIOIIMXCS 3HAHUM W NYTEM CpaBHEHUS pa3TUYHBIX
HMCTOYHUKOB BBIJICISATh WHPOPMAIUIO, KOTOpPAs SBISETCS MPOTUBOPEUMBON WM MOXKET OBITh
HEJIOCTOBEPHOI;

WCIIOJIb30BaTh TMIPU  BBIMOJHEHUH YYEOHBIX 3aJlaHUN HAYYHO-TIOMYJSPHYIO JIMTEPATypy
(U3HYECKOTO COJCpXKaHUS, CIPABOYHBIC MAaTepUANIBI, pecypchl cetd HHTEepHET, BIIANCTh
npuéMaMy KOHCIIGKTHPOBAHHS TEKCTa, MpeoOpa3oBaHus HHPOpPMANMHM W3 OJHOW 3HAKOBOU
CUCTEMBI B APYTYIO;

co3JaBaTh COOCTBCHHBIC KpaTKHWE NHCHbMEHHBIE W YCTHBIC COOOIICHHS HAa OCHOBE 2—3
HMCTOYHUKOB MH(pOpMaIUU (PU3NUECKOTO COJEP’KAHUSI, B TOM YHCIIE MyOJUYHO JeNaTh KpaTKUe
COOOIIEHUsI O pe3yabTaTax MPOEKTOB WM Y4eOHBIX HCCIEIOBAHHWM, TPH STOM T'PAMOTHO
WCIIOJIb30BaTh U3YYCHHBIA MOHATUWHBIN ammapaT Kypca (U3UKH, COMPOBOXKIATH BBICTYIUICHUE
MpEe3EHTaLKEN;

MIPU BBIMOJTHEHUW YY€OHBIX MTPOEKTOB M UCCIEIOBAHUMN paclpeiesiaTh 00s13aHHOCTH B TPYIIE B
COOTBETCTBHUM C IIOCTABJICHHBIMU 3aJadyaMU, CJICIWTh 3a BBIIOJHECHHEM ILIaHA JECHCTBUM,
aJICKBaTHO OIICHMBaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTh TPYIIBI, BBICTPaNBATh
KOMMYHUKATUBHOE B3aMOJICUCTBUE, YIUTHIBAsI MHEHUE OKPYKAIOIITHX.

K xoHiy o6y4enus B 8 kiacce nmpeaMeTHbIE Pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPAXKaTh
c(hOpMUPOBAHHOCTH Y OOYJAIOIIHNXCS YMEHUM:

MCIOJIb30BaTh MOHSTHUS:

Macca M pasMepbl MOJIEKYJ, TEIJIOBOE JIBHKEHHE aTOMOB W MOJIEKYJ, arperaTtHble COCTOSHUS
BEIECTBA, KPUCTAIIMYECKHE U aMopdHble Teja, HACBHIIEHHBIH M HEHACBIIICHHBIA map,
BJIQXKHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHSSI YHEPrusi, TEIJIOBON JBUTATENb, 3JI€MEHTAPHBIN
ANIEKTPUYECKUI 3apsl, SJIEKTPUYECKOE I10Jie, MPOBOJHUKUA M AUIJICKTPUKH, MOCTOSHHBIN
AIIEKTPUYECKHI TOK, MAarHUTHOE T0JIE;

pasnuyath sBIICHUS (TEIIOBOE pacIIUpeHHe U CKaTHe, TeIJionepeaaya, TeIIoBOe paBHOBECHE,
CMauMBaHMe, KaNWUISPHbIE SBJICHUS, UCIApEHUE, KOHJACHCAIUs, IUIaBJIEHUE, KPUCTAJUIU3AIs
(oTBepaeBaHMe), KHUIICHHE, TeIlonepeaaya (TEIIONPOBOJAHOCTh, KOHBEKIHS, H3Iy4YeHUE),
ANIEKTpU3ALUA TeJl, B3aUMOJCICTBUE 3apslioB, NCHCTBUS DIEKTPHUUECKOrO0 TOKa, KOPOTKOE
3aMbIKaHUEe, B3aUMOJICHCTBUE MarHUTOB, JIEHCTBHE MAarHUTHOTO IOJsI HA MPOBOJAHHUK C TOKOM,
AIIEKTPOMArHUTHAs UHIYKIMs) TI0 OMHUCAaHUI0 MX XapaKTePHBIX CBOWCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JTaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSIBICHUE W3YUYEHHBIX (U3MUYECKUX SIBICHUU B OKPYKAIOIIEM MHpE, B TOM
yrcne GU3NYeCcKue SIBJICHHS B IPUPOE:

MOBEPXHOCTHOE HATSHKEHUE M KANWIUISPHBIE SIBJICHHS B TPUPOJE, KPUCTAUIBI B MPHUPOJE,
nznydyenue ColHla, 3aMep3aHue BoJI0OEMOB, MOPCKHE Opu3bl, 00pa3oBaHUE POChl, TYMaHa, UHEs,
CHera, 3JIeKTpUYeCKue SBJICHUS B aTMoc(depe, NEeKTPUUECTBO KHUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMiH, Jiperd MoJiocoB, poJib MArHUTHOTO MOJIS JUIs )KU3HU Ha 3emJie, MOJIIpHOe CUSTHUE,
IIPU 3TOM TEPEBOAMUTH MPAKTUUYECKYIO 3a/lauy B y4eOHYI0, BBIJIEJIATH CYIIECTBEHHbIE CBOMCTBA
(mpu3HaKyM) PpU3NUECKUX SIBICHUH;

ONMCBHIBATh M3Y4YEHHBbIE CBOWCTBA Tel W (U3MUECKHE SBICHMS, HCIONb3Ys (U3HUecKue
BEJIMYUHBL,(TEMIepaTypa, BHYTPEHHSI SHEPTHsl, KOJMYECTBO TEIUIOTHI, Y/AEIbHAsl TEMJI0EMKOCTb
BEIIECTBA, y/AeibHAs TEIUIOTa IJIABJICHUS, YyJAeJbHAas TEIUIOTa MapooOpa3oBaHMs, yJelbHas
TEIJIOTa CrOpPaHMs TOIUIMBA, KOI(POHUIMEHT TMOJE3HOro JIeHCTBUS TEIUIOBOW MAIIMHBI,



OTHOCHUTEIIbHAS BIAXXHOCTb BO3[yXd, OJICKTPUYECKHM 3apsal, CHJIa TOKa, DIEKTPUYECKOE
HalpsDKEHUEe, CONPOTHUBIIEHUE IPOBOJHHKA, YIEJIBHOE CONPOTHBIECHUE BEIECTBA, paboTa U
MOIITHOCTh AJIEKTPUYECKOTO TOKA), MPU ONUCAHUU TPABUIIBHO TPAKTOBATH (PU3MUYECKHI CMBICI
UCTIOJIb3yEMBbIX BEIMYUH, 0003HAYCHHUS M €AWHUIIBI (PU3MUYECKUX BEIWYHH, HAXOAUTH (POPMYIIBL,
CBSI3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYMHY C JPYTUMH BEIMYMHAMH, CTPOHUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3MUYECKHUX BEINYHH;

XapaKTepu30BaTh CBOWCTBA Tel, (pU3MUYECKHE SIBICHHS W TIPOLIECCHI, HCIOJB3yS OCHOBHBIC
MIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOPUU CTPOEHUS BEILECTBA, IPUHILIMII CYIEPIIO3ULIUN
noJjieil (Ha Ka4eCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsijia, 3akoH OMa i ydacTKa IIeNH,
3akoH Jlxoyns—JIeHlla, 3aKOH COXpaHEHUsS DSHEpPruu, IMpH OTOM JaBaTh CJOBECHYIO
(OopMyIHUPOBKY 3aKOHA U 3alMChIBATh €T0 MaTEMaTHYECKOE BbIPAKEHUE;

OOBACHATh (PU3NYECKHE IMPOLIECCHl W CBOMCTBA TEN, B TOM YHUCJIE€ U B KOHTEKCTE CHUTyallUi
MPaKTUKO--OPUEHTUPOBAHHOTO XapaKTepa:

BBISIBJISIT [IPUUYMHHO-CIIEJICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX IIIaroB ¢
omopoil Ha 1-2 WH3y4YeHHBIX CBOWCTBAa (PU3MUECKUX SIBICHHUM, (PU3MUECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

pemath pacy€THble 3ajaud B 2—3 AEWCTBUS, MCIOJB3YS 3aKOHBI U (OPMYJIbI, CBSI3BIBAIOIINE
(buznyeckre BeINYHHBIL:

Ha OCHOBE aHalM3a YCJIOBMS 3aJlaud 3allMChIBaTh KPaTKOE YCJIOBHE, BBIABIATH HEJIOCTATOK
TAHHBIX JUIS PELeHMs 3a[auu, BIOMpaTh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE Ul €€ peleHHUs,
IPOBOJUTh pacu€Thl W CpPaBHUBATh IOJIy4YEHHOE 3HaueHUE (U3NYECKOM BEIMYMHBI C
U3BECTHBIMU JIaHHBIMY;

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO pPELIUTh NPU HNOMOIM (U3NYECKUX METOMOB,
UCIOJIb3YSl OIMCAHHME HCCIENOBAaHMs, BBIACIATH IPOBEPAEMOE MPEANOJIOKECHHUE, OLCHUBATh
IIPaBUWJIBHOCTB MOPsIKA POBENCHUS UCCIICIOBAHMUS, EJIaTh BBIBOBL;

IIPOBOJIUTH OIBITHI 110 HAOIIOAECHUIO (PU3MUECKUX SBICHUH WM (PU3MUYECKMX CBOMCTB Tel (
KallWUISIPHbIE SIBJICHUSI, 3aBUCUMOCTh JaBJIEHMSA BO3[QyXa OT ero oObéMa, Temmeparypsl,
CKOPOCTH IIpoLecCa OCTBIBAaHWS M HAarpeBaHus IIpU HU3IYYEHUM OT LBETa HU3JIydarolen
(mornomaromeil  MOBEPXHOCTH, CKOPOCTh HCHApEHHs] BOJAbI OT TEMIEPaTypbl KHJIKOCTH H
wiomaad €€ MOBEPXHOCTH, JJICKTPHU3alMs TEJI U B3aUMOJACHCTBUE IEKTPUYECKUX 3apsJOB,
B3aUMOJICHICTBUE IIOCTOSIHHBIX MAarHUTOB, BU3yaJM3all¥sl MAarHUTHBIX IIOJIEH IOCTOSIHHBIX
MarHuTOB, JEHUCTBUS MarHUTHOTO IIOJII HA IIPOBOJAHHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHMTa,
CBOICTBA JIEKTPOABUTATENS IOCTOSIHHOTO TOKA):

(dbopMynupoBaTh IMpOBEpAEMBbIE IMPEANOI0KEHNUs, COOMpPaTh YCTAHOBKY M3 IPEIJIOKEHHOTO
000pyJ0BaHUs, OIIUCHIBATh X0 ONbITa U (POPMYJIMPOBATH BHIBOBI;

BBIIIOJIHATH NPSMbIE U3MEPEHMSI TEMIIEPATYPbl, OTHOCUTEILHON BJIAXXHOCTH BO3/yXa, CUJIBI TOKa,
HanpsDKeHHUs C MCIOJIb30BAaHMEM aHAJIOTOBBIX MPUOOPOB M JATYMKOB (PU3MUECKUX BEJINYMH,
CpaBHUBATh Pe3y/IbTaThl U3MEPEHUH C YIETOM 33JaHHON aOCOJIFOTHON MOTrPEIIHOCTH;

IPOBOJIUTH MCCIIEJJOBAHUE  3aBHCUMOCTH OJHON (U3MUECKOW BEIMYMHBI OT Jpyro c
UCTIOJb30BAHUEM TMpPSIMBIX H3MEpPEeHUH ( 3aBUCHMMOCTb COINPOTHBIIEHUS IPOBOJHHUKA OT €ro
JUIMHBI, TUIOIAIN TONEPEYHOTO CEUYEHUs U YIEIbHOTO CONPOTUBIIEHHS BEIIECTBA NPOBOJHUKA,
CWJIBI TOKa, WAYLIEro Yepe3 IPOBOAHMK, OT HANPSDKEHHUS Ha IPOBOJHUKE, HCCIIEIOBAaHHE
MOCIIEIOBATEIBHOTO U MApaIeIbHOTO COETUHEHUN TPOBOTHUKOB):



IUTAHUPOBATh ~ HCCIIEZOBaHUE, COOMpPATh YCTAHOBKY W BBINOJHATH H3MEPEHHs, CIexys
MPEI0KEHHOMY TIJIaHy, (PUKCHUPOBATH PE3yNbTaThl MOJYyYEHHOW 3aBHCHMOCTH B BUJE TaOIUI] U
Fpa(bI/IKOB, ACJIaTh BBIBOJLI 110 PE3YyJIbTaTaM HUCCIICIOBAHMA,

MMPOBOANTHL KOCBCHHBIC M3MCPCHUA (1)I/ISI/II-I€CKI/IX BCINYUH (y,HCJIBHaSI TEIIOEMKOCTh BCIICCTBA,
COIIPOTHUBJICHUE MTPOBOIHUKA, pab0Ta M MOIIHOCTh 3JICKTPUIECKOTO TOKA):

IUIAaHUPOBATh U3MEPEHMsI, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIIE€Ays MNPEUI0NKEHHON
HHCTPYKIIUH, WU BBIYUCIIATH 3HAUYCHUC BCIIMYUHBI; CO6J'IIOII3,TB mpaBujia TCXHUKHU 6C3OHaCHOCTI/I
pu paboTe ¢ TabOPATOPHBIM 000PYIOBAHUEM;

XapaKTepU30BaTh MPUHIUIBI ACUCTBHUS H3YYEHHBIX MPUOOPOB M TEXHUUECKUX YCTPOUCTB C
OTOPOM Ha UX ONMHUCAHUS (B TOM UYHUCIIE:

CHUCTEMa OTOIUIEHHUS JIOMOB, THTPOMETp, NapoBas TypOMHA, aMIepMETp, BOJIBTMETP, CUETUHK
ANIEKTPUYECKON SHEPruu, dJIEKTPOOCBETUTENIbHBIE TPUOOPHI, HArPEBATEIbHBIE AIEKTPONPUOOPHI
(  mpuMepsl), OJIEKTPUYECKHE  NPEJOXPAHUTENH,  DJIEKTPOMArHUT,  3AJIEKTPOIBUTaTENb
MOCTOSTHHOTO TOKAa), MCHOJB3Yysl 3HAHHMS O CBOMCTBaX (DM3UYECKUX SBJICHHH M HE0OXOTUMBIE
¢uznyeckne 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M U3MEPHUTENbHBbIE MPUOOPHI MO CXeMaM U
CXEMaTHYHBIM pUCYHKaM (PKUJIKOCTHBIH TEPMOMETp, TEpPMOC, IICUXPOMETpP, TUTPOMETP,
JIBUTATENb BHYTPEHHETO CrOpaHMsl, SJEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI AIEKTPUUYECKUX
IeTnel ¢ MoCIeoBaTeIbHBIM U MapauIeIbHBIM COSIMHEHUEM DJIEMEHTOB, pa3linyasi YCIOBHBIE
0003HAYCHHSI DIIEMEHTOB MIEKTPUIECKUX LIETIEH;

MPUBOJUTH MPUMEpPhl HAXOAUTh MH(OpPMALMIO O MpPUMEpax) MPAaKTHUUYECKOTO HCIOJIb30BaHUS
(bM3UYECKUX 3HAHUW B TIOBCETHEBHOM YKM3HU I 0OecriedeHus1 0€30MacHOCTH MpH 00OpaIeHuu ¢
npubopaMu M TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3I0POBbS M COOJIOJCHUS HOPM
9KOJIOTMYECKOT0 TIOBE/ICHUS B OKPY’KaIoLel Cpee;

OCYIIECTBIIATh MOUCK HH(pOpManuu (QuU3ndeckoro cojepxaHus B VHTepHeTe, Ha OCHOBE
UMEIOIUXCA 3HaHWM W TyTéM CpaBHEHMSI JOMOJHMUTEIbHBIX HMCTOYHHUKOB BBIICTATH
nH(pOpPMaLIHIO, KOTOpas SBJSETCS MPOTUBOPEUNBOM MU MOXKET ObITh HEJJOCTOBEPHOM;
UCIIOJIb30BAaTh IPU BBHINOJHEHUM YYEOHBIX 3aJaHUM HAYYHO-TIOMYJISAPHYIO JIUTEPATypy
(bu3NuecKoro cojepxaHus, CIpaBOYHbIE MaTepuaibl, pecypcbl cetu HHTepHeT, BialeTh
npuéMaM KOHCIIEKTUPOBAHHS TEKCTa, IMpeoOpa3oBaHus HHPOpPMAMKU W3 OJHOW 3HAKOBOM
CUCTeMbl B JPYryl0; CoO37aBaThb COOCTBEHHBIC NMHCbMEHHBIE U KPAaTKHE YCTHBIE COOOIIEHUS,
00001mas “HPOPMAIUIO U3 HECKOJIbKUX HMCTOYHUKOB (DU3UYECKOTO COACpkKAHUS, B TOM YHUCIIE
MyOJIMYHO MPEACTABIATh PE3YAbTaThl MPOEKTHOM WIIM MCCIIEIOBATENbCKOM NEsTeNbHOCTH, MpPU
3TOM IPaMOTHO UCIOJb30BaTh N3YUEHHBIM NOHATUIHBIN anmapaT Kypca (pu3uKku, COmpoBOXKIATH
BBICTYIUICHHE MTPEe3EHTAIIHEH;

IIPU BBIMIOJTHEHUH YYEOHBIX MPOEKTOB W UCCIENOBAaHUN (PU3UUECKHX MPOIIECCOB PACHPEIEIATh
00513aHHOCTH B IPYIIIIE B COOTBETCTBUHU C MMOCTABJICHHBIMU 3a/1a4aMU, CJICAUTH 32 BHIIOJHEHUEM
IUIaHa JeWCTBUH W KOPPEKTHPOBATh €ro, aJeKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJAJ B
ACATCIIbHOCTD T'PYIIIbI, BbICTPAaUBAaTb KOMMYHWKaTUBHOE BSaVIMO,CI,eﬁCTBMe, npoAaBaAA roToBHOCTb
paspeluatb KOHGANKTbI

K xonny oO0ydenusi B 9 Kiacce mpeaMeTHbIe pe3yabTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
0TPaKAThCPOPMHUPOBAHHOCTD Y O0YUAIOLIUXCS YMEHUI:

UCTOJIb30BATh OHATHSL:

cucremMa OTcu€ra, MarepuanbHas TOYKA, TPAECKTOPHUS, OTHOCUTEIBHOCTh MEXaHHYECKOTO
JBIOKEHUS, edopmanus ( ynpyras, mjiacTudeckas ), TpeHHue, IIEHTPOCTPEMHUTEIbHOE YCKOPEHHUE,
HEBECOMOCTh M TEperpy3kd, LEHTpP TsHKECTH, aOCONIOTHO TBEPAOE TENO, LEHTP TIKECTH



TBEPAOTO Tella, pPAaBHOBECHE, MEXaHWYECKHE KOJeOaHWs W BOJIHBI, 3BYK, HWH(Pa3ByK U
YIBTPA3BYK, AJIEKTPOMATHUTHBIE BOJHBI, IIKaJa AJIEKTPOMATrHUTHBIX BOJH, CBET, OJIM30PYKOCTh
U JAIIbHO30PKOCTh, CHEKTPhl MCITyCKaHWS M TIOTJIONICHHS, anb(pa, 0eTa- u raMMa-u3IydcHHs,
W30TOIIbI, sIIEpHAsl SHEPTeTUKA;

paznuuaTh  SIBJIICHUSA paBHOMEpPHOE W HEPAaBHOMEPHOE TMPSAMOJUHEHHOE JIBIKCHHE,
PaBHOYCKOPEHHOE TMPSIMOJIMHEHHOE JBW)XKCHHE, CBOOOJHOE TaJeHHE T,  PaBHOMEPHOE
JNBIKEHHUE TI0O OKPY)KHOCTH, B3aUMOJCUCTBHE TEJ, PEaKTUBHOE JABI)KEHHE, KOjeOaTelbHOe
nBUOKeHHE ( 3aTyXamllue W BBIHYKICHHBIC KOJICOAHWS ), PE30HAHC, BOJHOBOC IBH)KCHHE,
OTpaXCHUE 3BYKa, MPSIMOJUHENHOE pacHpoCTpaHEHUE, OTPaKEHHWE M IPEJIOMJICHHE CBETa,
[IOJIHOE BHYTPEHHEE OTpaXKEHHE CBETa, pa3jio’kKeHHEe Oeroro cBeTra B CHEKTP U CIOKEHHE
CHEKTPaJIbHBIX IIBETOB, TUCIEPCHSI CBETA, €CTECTBEHHAsl PaJUOAKTUBHOCTb, BO3HHUKHOBEHUE
JUHEWYATOTO CHEKTpa HU3Jy4eHHUs) IO ONHCAHUI0 WX XapaKTePHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIMIKX JaHHOE (PU3HUECKOE SIBJICHHE;

pacro3HaBaTh TPOSBICHUE HU3YyYEHHBIX (DU3UYECKUX SIBJICHUN B OKpYyXKawileM MHpe (B TOM
yucie GU3nIecKue siBJICHUS B IPUPOJIE:

MPUJINBBI ¥ OTJIUBBI, NBIKeHHE TIaHeT COMHEYHOUW CHUCTEMBI, PEaKTHBHOE JBM)KCHHUE JKHBBIX
OpPraHWU3MOB, BOCIIPHSITHE 3BYKOB >KMBOTHBIMH, 3€MJICTPSICEHUE, CECMUYECKUE BOJIHBI, IIYHAMH,
9X0, IBETa TeJI, ONTHYECKUE SBJICHUS B NPHUPOJIE, OUOJOTHYECKOE MACHCTBHE BHUIMUMOTO,
yIbTPaPHOIETOBOTO M PEHTTEHOBCKOTO W3JIYYCHHH, €CTeCTBEHHBIM pPaTUOAKTUBHBIA (OH,
KOCMHYECKHE JIy4d, pPaTUOAKTUBHOE W3Iyde€HWE TPUPOJHBIX MHHEPAIOB, JCHCTBHUE
PaZMOAKTUBHBIX H3JIy4EeHHI Ha OpraHu3M 4YeJoBeKa), MPH 3TOM IEPEBOAUTH MPAKTUUYECKYIO
3a/1auy B y4e€OHYIO, BBIICIATH CYIIECTBEHHBIC CBOMCTBA (MpU3HAKK) (PU3UUCCKUX SIBJICHUH;

ONKCBHIBATH M3Y4YEHHBbIE CBOMCTBA Tel W (U3MUYECKUE SBICHMS, HCIOJIb3Ys (U3nuecKue
BEJIMYUHBI, (CPEIHSSI U MTHOBEHHAsI CKOPOCTb TeJla IPU HEPAaBHOMEPHOM JIBUXKEHUHU, YCKOPEHHE,
IepeMelleHue, IyTb, YIJIOBas CKOPOCTb, CWJIAa TPEHMs, CHJIA YIPYrOCTH, CUJIA TSDKECTH,
YCKOpEHHE CBOOOJHOrO MaJeHMs, BEC Tejla, MMIYJIbC Tela, MUMITYJIbC CHJIbl, MEXaHHYecKas
paboTa M MOIHOCTb, NMOTEHUUAIbHAs SHEPrUs Teja, MOJHATOrO HaJ MOBEPXHOCTHIO 3EMIIH,
NOTEHIMAJIbHAsl SHEPrUsl CHKATOM HPYKUHBI, KMHETHYECKas SHEPrus, NOJHas MeXaHWdeckKas
SHEprus, MEepuoJ W YacTtoTa KoyeOaHMi, JJIMHA BOJIHBI, TPOMKOCTb 3BYKa U BBICOTa TOHA,
CKOpPOCTh CBE€Ta, I0Ka3aTeslb IMPEJOMIICHUS CpPeAbl), NPU ONUCAHUM IMPaBWIBHO TPAKTOBATh
(bu3n4ecKuil CMBICI UCHOJIb3YEMBIX BEJIWYMH, 0003HAYEHUS U €JUHULBI (PU3MUECKUX BEIUYMH,
HaXoJuTh (OPMYINBICBA3bIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIWYHMHY C JPYTMMHU BEIMYMHAMH,
CTPOUTH Ipa(UKH U3Y4EHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJIINYMH;

XapaKTepu30BaTb CBOMCTBA Teld, (PU3MUECKUE SIBIEHUS M IPOLECCHl, HCIONb3YS 3aKOH
COXpaHEHUs SHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS, NMPUHLMI CYNEPIO3ULUU CHJI, MPUHLUI
OTHOCUTENBHOCTH [anunes, 3akoHbl HbBIOTOHA, 3aKOH COXpaHEHUS HMITYJbCa, 3aKOHBI
OTPaXXCHHUsI U IIPEJIOMIICHUS CBETA, 3aKOHBI COXPAaHEHUsS 3apsA70BOIO M MACCOBOIO YHUCEN NPHU
SJICPHBIX peakUsIX, IpU ATOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3allUCBIBATh €r0
MaTeMaTH4YeCKO€e BbIpaXKeHHE; OOBICHATH (PU3NUYECKUE TPOLIECCHl U CBOMCTBA T, B TOM YHCIE U
B KOHTEKCTE CUTyallui IPaKTUKO---OPUEHTUPOBAHHOTO XapaKTepa:

BBISIBJIATH NIPUYUMHHO-CIICACTBEHHBIE CBS3U, CTPOUTH OOBSCHEHHE U3 2—3 JIOTMYECKUX INAroB C
omopoil Ha 2—3 U3YYEHHBIX CBOWCTBA (PU3MUECKHUX SBJICHUH, (U3NYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemaTh pacy€THble 3a7a4M (ONMUPAIOIIMEcs Ha CUCTEMY U3 2—3 ypaBHEHUH), UCTIONb3YS 3aKOHBI
1 (GOpMyIIBl, CBA3BIBAIONINE (PU3NUECKUE BEIIMNUHUHBI:



Ha OCHOBE aHaJM3a YCJIOBMS 3aJaud 3alMCbIBaTh KPaTKOE YCIIOBUE, BBIABIISATH HEIOCTAIOIINE
Wi W30BITOYHBIC JAHHBIC, BBIOMPATh 3aKOHBI U (HOPMYNBI, HEOOXOAWUMBIC Ui pEIICHHS,
NPOBOJUTH PAcuy€Thl M OLECHUBATh PEAIMCTHYHOCTh TOJIYYEHHOTO 3HAYeHHS (Pu3nyecKon
BEJIMYUHBL;

pacrio3HaBaTh TPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh IMPH NOMOIIU (PU3UYECKHX METOJIOB,
UCIOJIb3YSl ONMCAHWE HCCIIEIOBAaHMs, BBIACNIATH IPOBEPSIEMOE IPEAINOJIOKEHUE, OLCHUBATh
MIPaBUWJIBHOCTh TOPSIIKA IPOBENEHUS MCCIEAOBaHUsS, JejiaTh BbIBOJbI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOJIOIEHUH U OIIBITOB;

MPOBOJIUTH OTBITHI 1O HAOMIOACHUIO (PU3MUECKUX SBICHUH WM (DU3UYECKHX CBOICTB TeEl
(u3yyeHue BTOpOTO 3akOoHa HpIOTOHA, 3aKOHAa COXpPaHEHMs SHEPIUM, 3aBHUCHUMOCThH IEpHoja
KoJie0aHU MPYKMHHOTO MasiTHUKA OT Macchl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT
aAMILTUTY/IBI MaJbIX KOJEOaHMH, MPSMOJIMHEHMHOE paclpoCTpaHEHHE CBETAa, PasyiodKeHHe OeIoro
CBETa B CIEKTp, U3y4YEHHE CBOMCTB M300pak€HUs B IUIOCKOM 3€pKajieé U CBOMCTB M300paxeHUs
npenMera B coOuparomie JuH3e, HaOI0AeHNE CIUIONIHBIX U IMHEHYaThIX CIIEKTPOB U3ITyUEHHUS]):
CaMOCTOSITENIBHO COOMpATh YCTAHOBKY M3 M30BITOUHOTO Habopa 000pYyAOBaHMUS, OTIMCHIBATh X0
OTIBITA U €r0 Pe3ybTaThl, GOPMYIUPOBATH BHIBOIBL;

MPOBOJUTH NPU HEOOXOJWMOCTH CEpUI0 MPSIMBIX M3MEPEHH, Oompenenss cpelHee 3HaueHHe
u3MepseMoil BeMMUnHbl (POKYCHOE paccTOsIHME coOMparouieil JuH3bI), 000CHOBBIBATH BHIOOD
crioco0a n3MepeHust (M3MEpPUTEIBHOTO MPUOopa);

MIPOBOJUTH MCCJEIOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEJIWYMH C HCIOJIb30BAaHUEM MPSMBIX
M3MepeHul (3aBUCUMOCTh ITyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JBIKEHUU 0€3 HadallbHOM
CKOPOCTH, Iepuo/ia KojaebaHuii MaTeMaTHUYeCKOTO MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YTjia
OTpa)KeHMsI CBETa OT yIJia MaJeHUs U yria MpeoMIICHHs OT yria maJieHus):

IUTAHUPOBATh MCCIIEOBAHNE, CAMOCTOSITEIbHO COOMPATh YCTaHOBKY, (DMKCHPOBATh PE3YJIbTAThI
MOJIyY€HHOM 3aBUCHMOCTH (PU3WYECKUX BEIMYMH B BUJIE TaOIHUI] U IpadUKOB, AeJIaTh BHIBOJIBI
0 pe3ysibTaTaM HCCIe0BaHMUS;

MIPOBOJUTH KOCBEHHBIE M3MEpeHUsI (PU3MUECKUX BEIHUUH (CPEAHSsI CKOPOCTh U YCKOPEHHUE Tela
P PAaBHOYCKOPEHHOM JIBUYKEHUH, YCKOPEHHE CBOOOTHOrO MaJieHus, KECTKOCTh MPYKHUHBI,
KO3 (GUIIMEHT TPeHHs! CKOJBKEHUs, MeXaHWdeckas paboTa M MOIIHOCTb, 4acTOTa U IMEPHUO]
KojeOaHuil MaTeMaTH4eCKOro M MPYKUHHOTO MAasTHUKOB, ONTHYECKass Cuia coOuparoieit
JUH3bI, PaJMOAKTUBHBIMN (OH): MIAHUPOBATh H3MEPEHUs, COOMpPATh SKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBIMOJHATH U3MEPEHUS, CIeys MPENI0KEHHON NHCTPYKIIMH, BHIYUCIISATH 3HAUCHHE
BEITMYMHBI U aHAIM3UPOBATh MOJMYYEHHBIC pE3yNbTaThl C Y4ETOM 3aJlaHHOM MOTPEUIHOCTH
U3MepeHull; coOmoAaTh MpaBHlIa TEXHUKH 0€30MacHOCTH mpu padbore ¢ 1abopaToOpHBIM
o0opynoBaHHEM; pa3lIWyaThb OCHOBHBIE TPU3HAKH H3YYCHHBIX (DU3MYECKUX MOJICNICH:
MaTepuagbHas TOYKa, aOCOTIOTHO TBEPAOE TENO, TOUCYHBI UCTOYHUK CBETA, JIy4, TOHKAs JINH3A,
IUTaHeTapHasi MOJIeNIb aTOMa, HYKJIOHHAs MOJIENIb aTOMHOTO SJpa; XapaKTepH30BaTh MPHUHIUIIBI
JEeUCTBUS M3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB € OMOpPOHl Ha UX omucaHus (B TOM
qucie: CIUAOMETp, JAaTUUMKU MOJIOXKEHHUS, PACCTOSHUS W YCKOpPEHHsI, pakeTa, 3XOJOT, OYKH,
MEepUCKOT, (OTOAIMAPAT, ONTUIECKUE CBETOBO/IbI, CIIEKTPOCKOI, A03UMETp, kKamepa Buibcona),
UCTIOJNb3ysl 3HAaHUS O CBOWCTBaX (DM3MYECKUX SBJIEHUM H HeoOXoaumble (HU3NUECKUe
3aKOHOMEPHOCTH; HCIOJIb30BATh CXEMbl M CXEMaTHUHBIE PUCYHKH HM3YYEHHBIX TEXHMUYECKHX
YCTPOMCTB, U3MEPUTEBHBIX NMPHOOPOB M TEXHOJIOTUYECKUX MPOILIECCOB MPH PELICHUH y4eOHO-
MPAKTUYECKUX 3a]ay, ONTHYECKUE CXEMBI Ul MIOCTPOEHUSI U300pakeHUI B TUIOCKOM 3epKajie U
coOuparomied JUH3e, MPUBOJUTH NpUMeEphl (HAXOAUTh HHPOPMALMI0O O MpUMeEpax)
MPAKTUYECKOTO MCIOJIb30BaHUs (PU3UUECKUX 3HAHUN B IMOBCETHEBHON XKU3HU Ui 0OecreueHus



0e30MacHOCTH TpH OOpalleHud C MpuOOpaMH M TEXHUYECKHMHU YCTPOMCTBaMH, COXpaHEHUS

30POBbSi M COOJIOJICHUST HOPM OSKOJIOTMYECKOTO TIIOBEJCHUS B OKpYXKAIOUICH Cpele;

OCYILIECTBIISTh MOUCK MHPOpMAIK (PU3NIECKOTO coaepkanus B MIHTepHETE, CaMOCTOSTEILHO

(dbopMynUpysi TOMCKOBBIN 3allpoc, HAXOIWTh IYTH OMPEICIICHUS TOCTOBEPHOCTH MOJyYECHHOM

I/IH(i)OpMaIlI/II/I Ha OCHOBC MMCIOIIUXCA 3HAHUU U JOITIOJITHUTCJIIBHBIX HCTOYHHUKOB,

HCIIOJIb30BAaTh IpPHU  BBIIIOJHCHUN y‘~I€6HI)IX

3aJJaHU  HAy4YHO-IIOMYJSIPHYIO  JIMTEPATypy

(U3NIECKOTO COJEp)KaHMs, CIPAaBOYHBIE MaTepHalibl, pecypchl ceth VIHTepHeT, BIaJeTh

npuéMaMi KOHCIEKTHPOBAHHUsS TEKCTa, MpeoOpazoBaHus HHGOPMAIMKA W3 OJHOW 3HAKOBOU
CUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE NMHUCbMEHHBIE M YCTHbIE COOOIIEHHS Ha OCHOBE HWH(pOpMaluu U3

HECKOJBKHNX HWCTOYHHKOB (1)I/IBI/I‘~I€CKOFO COZCPpIKaHUA, HY6J'II/I‘-IHO NpEACTaBJIATL PE3YIbTAThL

HpOGKTHOI\/’I U1 HCCHCI{OB&TGHBCKOﬁ ACATCIIBHOCTH, IIPpAU OTOM TIPAMOTHO HUCIOJb30BAaTh

W3YYEHHBIN NMOHATHIHBIN amnmapar u3y4yaemoro pasziena (pU3uKyd U COIPOBOXK/IATh BBICTYIUIEHHE

Ipe3eHTaluen ¢ ya€ToM 0COOEHHOCTEN ayAUTOPUN CBEPCTHUKOB.

TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC

Ne | HaumeHoBaHwue Kommuects | MporpammHoe OCHOBHble BUAbI
n/ | pagenoB M TEM | O coaepiKaHue AeATenbHoCcTH obyyatoLmxca
n y4yebHoOro npegmMerta | 4acoB

Pasaen 1. ®usmkKa v ee posb B NO3HAHUU O

Kpy>Kalowero mmpa

1.1 | dusmka — Hayka o | 2 ®usnka — Hayka O | BbiABnaeHMe pasnnMumin mexay
npupogae npupose. fiBneHua | pusmnyeckumm n
npupoabl.  Pusnyeckne | XMMUYECKUMU
ABNEHUA: MeXaHWYecKue, | NpeBpaLLeHUAMM.
TEnnoBble, PacnosHaBaHue "
3NeKTpUYeckue, Knaccudukauma  GuUsmnyeckmx
MarHuTHble,  CBETOBblE, | ABNEHUN: MeXaHUYeCKMX,
3BYKOBbIE. TENNOBbIX, SNEKTPUYECKMX,
MarHMTHbIX U CBETOBbIX.
HabniogeHne w  onucaHue
PU3NYECKMX ABNEHUN.
1.2 | dusunueckune 2 ®usmyeckne BennyuHbl. | OnNpegeneHne LeHbl AeneHua
BE/IMYUHDI N3mepeHne PUINYECKUX | LWKaANbI N3MepUTENbHOro
BE/IUYMH. ®usnyeckune | npubopa. N3mepeHne
npunbopbl. MOrpewHocTb | IMHENHbIX pPa3MepoB Ten u
n3mepeHui NMPOMENKYTKOB  BpPEMEHU C
MesayHapoaHasn YYETOM NorpeLwHocTen.
cucTEMA eauHULL N3mepeHune 06bEéma

XUOKOCTU U TBEpPAOro Tena.
M3mepeHne TemnepaTtypbl Npu

nomoum UAKOCTHOrO
TepMmomeTpa M [JaTyvKa
TemnepaTypbl.  BbinosHeHue
TBOPYECKMX  3ajaHuii  no

NMOUCKY cnocobos namepeHuna
HEKOTOpPbIX ¢M3MHECKMX




XapPaKTEPUCTUK, Hanpumep,
pasmepoB MaJibix 0OBEKTOB

(sonoc, NpPoBO/IOKa),
VAANEHHbIX 06bEKTOB,
60nbLIMX PacCTOAHUM,
MaJIbIXNPOMEKYTKOB
BPEMEHM. Ob6cyxpeHune
npegnaraemblix cnoco6os

1.3 | EcrectBeHHoO- 2 Kak ¢usmMka w apyrve | BolasmeHue rmnores,
Hay4HbI meTos, €CTecTBeHHble HayKn | 0BbACHAIOLLMX npocTble
NO3HaHUA nsyyatot npupoay. | ABneHus, Hanpumep: -

EcTecTBEHHOHaAYYHbIN noyemy OCTaHaB/IMBaeTCA
MeTos, NO3HaHUA: | ABUXKyLLeecs no
HabogeHne, NOCTaHOBKA | FOPM30OHTa/IbHOM NOBEPXHOCTHU
Hay4yHOro BOMPOCa, | TefIo; — MNo4Yemy B XKapKyto
BblABMKEHUNE rmnoTes, | norogy B CBETNOW ogexae
9KCNEPUMEHT no | npoxnagHen, yem B TEMHOMN.
nposepke runotes, | MpeanoxeHue cnocobos
0bbACHeHUe npoBepKu rmnoTes.
Habnogaemoro ssneHua. | NpoBegeHne  UcciesoBaHUA
OnucaHMe  ¢UBUYECKMX | MO NpPOBEpPKe  Kakon-nmbo
ABNEHMA C  MOMOLLbIO | TMNoTe3bl. MocTpoeHue
mozaenemn NpocTenLnx mozaenemn
dusnyecKmx aBneHui (B suge
pPUCYHKOB nnu cxem),
Hanpumep nageHue
npegmeTta; nNpsMOJMHENHOE
pacnpocTpaHeHue ceeTa.

Hroro no paszneny 6

Paspen 2. NepBOHa4anbHble CBEAEHUA O CTPOEHUMU BELLLECTBA

2.1 | Ctpoenue Bewecrea | 1 CTpoeHue Bewwecrea: | HabnogeHue n

aToMbl W MONEKY/bl, WUX | UHTEpNpeTauuns onbITOB,
pa3smepbl. OnbITbl, | CBUAETENbCTBYOLLNX 06
[AO0KasblBatowue aTOMHO-MOJIEKY/IAPHOM
OVCKpeTHoe CTPOEHWE | CTPOEHUM BELLECTBA: OMbITbI C
BeLLecTBa pacTBOpeHMEM pa3NNYHbIX
Bewecte B Boge. OueHKa
pasmepoB aTOMOB U MONEKYN
C NCNo/sib30BaHMEM
doTorpaduii, NONYYEHHbIX Ha
aTOMHOM cMNoBoMm
MUKpoOCKone (ACM) -
nabopatopHas pabota no
Teme: «OUeHKa
AMameTpa aToma MeToAoM
psgoB (c uMcnonb3oBaHMEM
doTorpaduit)». OnpeaeneHue
pa3smepoB MasbixX Ten.

2.2 | OsuKeHune ni2 [BuKeHne yactuy, | HabnwogeHne u ob6bACHEHUe
B3aMmoaencTemne BelllecTBa. CBa3b | BPOYHOBCKOrO ABUMKEHMA MU
YyacTuL, BellecTea CKOpOCTH OBWKEHUA | ABNeHnn andodysun.

yacTuu, ¢ Temnepatypol. | MpoBeaeHne M 06bACHEHUE
BpoyHOBCKOE ABUXEHMe, | onbIToB Mo HabnwoaeHuo




anddysna.
B3aMmopgencreme yactuy,

BellecTtBa: nNpuUtTaXeHme m
OTTa/IkmBaHune

TennoBoro paclmnpeHus
rasos. MposegeHmne 7
ob6bACHEHWE  OnbITOB no
O0bHapy»XeHuto cun

MOJIEKYNIAPHOrO MPUTAXKEHUSA
W OTTaNIKMBaHWA.

2.3 | ArperaTHble
COCTOAHUA BELLECTB

ArperatHble COCTOAHMUA
BELLEeCTBa: CTpOeHune
rasoB, KUAKOCTEMN 7
TBEPAbIX

(kpuctannuueckux) Ten.
B3anmocsAsb mexay

CBOWCTBAaMW Be uects B

OnucaHue (c
MCMosib30BaHNEM MPOCTbIX
moaenemn) OCHOBHbIX

pas/iMiyMin B CTPOEHUWU ras3oB.,
KUOKOCTEN W TBEPAbIX Ten.
ObbsAcHeHue masion
CKMUMAEMOCTU KUOKOCTEN U

pasHbIx arperaTHbIX | TBEpAbIX Ten, 60nbLIOM
COCTOAHUAX N UX aTOMHO-- | CKUMaeMOCTU ra308B.
MONEKYNAPHbBIM Ob6bAcHeHMe coxpaHeHua
cTpoeHnem. OcobeHHOCTM | dopMbl  TBEPABIX Ten MU
arperaTHblX  COCTOSIHMI | TEKy4YecTM XUOKOCTU.
BOAbI. NMposeaeHue onbITOB,
[ OKa3blBaIOLWMX, yTto B
TBEPAOM  COCTOAHWUM  BOAbI
YacTuupl Haxo4AaTcA B
cpeaHem Aganblie Agpyr ot
apyra (8nnoTHOCTb MeHbLue),
yem B XUAKOM. YCTaHOBNEHUNE
B3aMMOCBA3N mexKay
0COBEHHOCTAMM  arperaTHbIX
COCTOAHUM BOAbI "
cyliecTBoBaHneM BOAHbIX
opraHusmos (MC — 6uonorus,
reorpa¢usn)
HToro no pazaeny 5
Pasaen 3. iBuXKeHue n B3aumogeiictsue ten
3 HccnenoBanue
3.1 | Mexanuuecko MexaHn4eckoe PAaBHOMEPHOTO
€ IBUXKXCHHUC JBUKCHUC. JOBHUXKCHUS,
PaBHOMepHOE U OIPEECIICHUE €r0
HEPaBHOMCPHOEC MIPU3HAKOB.
JBUKCHHC. HaOmronenue
CkopocTb. HEPABHOMEPHOTO
CpenHsas CKOPOCTb | jBMIKEHUS U
11pu OIIPEIEIICHUE ET0
HCPAaBHOMCPHOM OTJINYHUM OT

NBIDKEHUH. Pacuér
IyTH U BpEMEHU
JIBIDKEHUS

PaBHOMEPHOT'O
JBHKECHUSL.
Onpenenenue
CKOPOCTH
PaBHOMEPHOTO
JBIKEHUS (IIapUKa B
XKUJKOCTH, MOJEIU




AIIEKTPUIECKOTO
aBTOMOOWIISI ¥ T.11.).
Onpenenenue
CpeaHEeN CKOpOCTHU
CKOJIbJKE€HHUS OpycKa
WIN [IapuKa Mo
HAaKJIOHHOU
TUIOCKOCTH

Pewenue 3anay Ha
OIpe/ieTICHHE My TH,
CKOPOCTH U BPEMEHHU
pPaBHOMEPHOTO
JIBUOKCHUS.

AHanu3 rpapukoB
3aBHCUMOCTH ITyTH U
CKOPOCTH OT BpEMEHHU

3.2

Nuepnus,
Mmacca,
IJIOTHOCTH

SIBnenue
MHEpILHU. 3aKOH
WHEPLINH.
B3aumoeiictBue
TeJl KaK MpU4rHa
W3MEHEHUS
CKOpPOCTH
JIBAOKCHHUS TEII.
Macca kak mepa

HHCPTHOCTHU TCJIA.

IInoTHOCTH
BeniecTBa. CBs3b
IUIOTHOCTH C
KOJINYECTBOM
MOJIEKYJI B
eauHuIEe o0bEMa
BEIIIECTBA

OObscHEHHE U
MIPOTHO3UPOBAHHUE
SIBJICHUH,
00yCJIOBIICHHBIX
WHEepIMeH, HalpuMep,
YTO MPOUCXOJUT MPHU
TOPMOKCHHUH WITH
PE3KOM MaHEBpE
aBTOMOOWIISI, TIOUEMY
HEBO3MOXXHO
MTHOBEHHO
MIPEKPaTUTh
JIBOKEHUE Ha
BEJIOCUTIEIE WU
caMoOKaTe U T. 1.
[IpoBenenue u aHaIn3
OTIBITOB,
JIEMOHCTPHUPYIOLITHNX
M3MEHEHHE CKOPOCTH
JIBMOKEHUS Teja B
pe3ysibTaTe 1eUCTBUSA
Ha HETO JIPYTUX TEl.
Pemenue 3anau Ha
OTIpeCICHNE MaCChl
Teaa, ero ooréMa u
TJIOTHOCTH




[IpoBenenue u
aHaJIU3 OIBITOB,
JIEMOHCTPUPYIOITUX
3aBUCUMOCTD
W3MCHEHHS
CKOPOCTH TeJia OT
€ro Macchl Mpu
B3aMMOJICHCTBUU
tei. Ismepenue
Macchl Tejia
pa3IUYHBIMU
CII0OCO0AaMHU.
Onpenenenue
IUIOTHOCTH T€ja B
pe3yibTaTe
HU3MEPEHUS €ro
Macchl 1 00bEMa

3.3

Cuna. Buapl
CHII

14

Cwua kak
XapaKTEePUCTUKA
B3aHMOJICUCTBHUS
ten. Cuna
YOPYTOCTH U 3aKOH
['yka. 3mepenue
CHJIBI C TIOMOIIIBIO
JTMHAMOMETpA.
SIBneHue TATOTCHUS
U CHJIa TSDKECTH.
Cuta TsOKeCTH Ha
JPYTUX IUIaHETaX.
Bec Tena.
HeBecomocTs.
CnoxxeHue cuil,
HaIpaBJICHHBIX I10
OJHOU MPSIMOM.
PaBHOnelicTBYOIIAS
cui. Cuna TpeHusl.
TpeHue CKOIbKEHUS
Y TPEHUE TTOKOS.
Tpenue B mpupoae u
TEXHUKE

N3yuenue
B3aUMOJICHCTBHS KaK
MPUYUHBI U3MEHEHUS
CKOPOCTH TeJIa UJIN €T0
nedopmanum.
Onucanne peabHbIX
CUTYyalU
B3aNMOJEMCTBUS TEJ C
MMOMOIIILIO MOJIEICH, B
KOTOPBIX BBOJIUTCS
MOHSTUE U
HN300paXeHNEe CHJIBI.
N3yuenune cuibl
YIPYTOCTH.
HccnenoBanue
3aBUCHUMOCTHU CHJIbI
YOPYTrOCTH OT
YJIMHEHUSI PE3UHOBOT O
HIHYpa WU IPYKUHBI (C
MOCTPOCHUEM TpaduKa).
AHanu3 NpakTUYECKUX
CUTYyallHil, B KOTOPBIX
MPOSIBIISIETCS IEUCTBHE
CUJIBI YIPYTOCTH
(ynpyrocTtb Msiya,
KPOCCOBOK, BETOK
JiepeBa u Jp.).




AHanu3 cuTyanum,
CBSI3aHHBIX C SIBJICHUEM
TSATOTCHHUS.
OObsicHeHHe
OpOUTaTIBLHOTO
JBUKCHUS TIJIAHET C
UCTIOJIb30BaHUEM
SIBIICHUS TATOTCHHSI U
3aKOHA MHEPIUH.
W3mepenne Beca Tena ¢
TIOMOIIIBIO
JTUHAMOMETDA.
O60cHOBaHUE 3TOTO
crocoba u3MepeHus .

Hroro no pazneny
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Paznea 4. JlaBjieHue TBEPABIX TeJl, :KUIKOCTEH U ra3oB

4.1
JlaBieHue.
[Tepenaua
JIaBJICHMUS
TBEPABIMU
TeJaMH,
KHUJTKOCTIMH
U Ta3aMu

3

JlaBiieHue.
CniocoOsbI
YMEHBIIICHUS U
YBEIIMYCHUS
JIaBJICHUSL.
JlaBneHue rasa.
3aBUCUMOCTh
JIaBJICHUS ra3a OT
00BEMa,
TeMIEepaTyphbl

Ilepenaua
JTaBJICHUS
TBEPABIMU
TeJIaMH,
JKUJIKOCTIMH U
razamu. 3aKoH
ITackans

Ananns u
00BSICHEHHE OIBITOB
U TIPAKTHYECKUX
CUTYalMii, B KOTOPBIX
MIPOSIBIISICTCS CHJIA
JaBJICHUSL.
OOocHoBanue
croco0oB
YMEHBIIICHHS U
YBEITNYCHUS
naBieHus. M3ydenue
3aBUCUMOCTH
JaBJICHUS ra3a




OT 00BéMa U
TEMIEPATYPHI.
N3yuenue
0COOEHHOCTEH
nepeiadun TaBJICHUS
TBEPABIMU TEJIAMHU,
JKUIKOCTIMU U
ra3aMu.
OO6ocHOBaHUE
pE3yJIbTaTOB
OIIBITOB
0COOECHHOCTIMU
CTPOECHUS BEIIECTBA
B TBEPAOM, KHUJIKOM
U Ta3000pa3HOM
COCTOSIHUSX.
OKCNEPUMEHTAIBHO
¢ JI0Ka3aTeJIbCTBO
3akoHa Ilackans.
Pemenue 3agau Ha
pacuéT aBJeHUs
TBEPJIOTO TEJA

4.2

JlaBrenue
KUJIKOCTH

3aBHCHUMOCTh
JTaBJICHUS
JKUJIKOCTH OT
TTyOWHBI.
ITneBMaTuyeckue
MaIIIUHEI.
['mapocratnuecku
1 Mapasiokc.
CooOmaromniuecs
COCY/IBL.
['mapaBnuueckue
MEXaHHU3MBI

HccnenoBanue
3aBUCUMOCTH JaBJICHUS
KUIKOCTH OT TITyOHHBI
MOTPY>KEHUS U
IUIOTHOCTH JKUJIKOCTH.
HaOmnronenue u
00BICHEHHE
TUPOCTATUYECKOTO
rapajiokca Ha OCHOBE
3akoHa Ilackans.
N3yuenue
COOOIIAFOIIHXCS
COCY/IOB.

Pemenwne 3amay Ha
PACYET NABJIECHUSA
JKUJIKOCTH.
OObsicHeHHe TPUHIUTIA
JICUCTBUSI
TUPABINYECKOTO
npecca,
IMTHEBMAaTUYECKUX
MaIIIFH.

Ananns 1 00ObICHECHHUE




IIPAKTUYECKUX
CUTYyaLUi,
JEMOHCTPUPYIOLIUX
IIPOSIBJICHUE J1aBJICHUS
JKUJKOCTH U 3aKOHA
ITackains, HarpuMep
IIPOLIECCOB B OPraHU3Me
pU TITyOOKOBOJHOM
HBIPSHUU

4.3

AtMocdepHOE
JIaBJICHNE

Atmocdepa 3emin
u atMoc(epHoe
JaBJICHUE.
[TpramHbI
CYIIIECTBOBAHUS

BO3JYIIHOU
000109KH 3eMITH.
OnpIT
Toppuuen.
N3mepenne
aTMocepHoTO
JaBJICHUSI.
3aBUCHUMOCTD
aTMocepHoTO
JTABJICHUS OT
BBICOTHI HaJT
YPOBHEM MODSI.
[Tpubops! mist
WU3MEpEHUs

DKCNEPUMEHTAIIBHOE
oOHapyXeHne
aTMOC(EepHOTO
naBlIeHUA. AHAIU3 U
00BSICHEHHE OIBITOB
U TIPAKTHYECKUX

CUTYaIMii, CBSI3aHHBIX
C JCUCTBUEM
aTMoc(epHOTo
JIaBJICHUA.
OO0bsaAcHeHUe
CYyIIIECTBOBaHUS
aTMocdepsl Ha 3emiie
1 HEKOTOPBIX
TUTAHETAX WU €€
OTCYTCTBHS Ha
JIPYTUX IUIaHETaX 1
Jlyne.

OO0BbsAcHEHUE




aTMOC(hepHOro
JaBJICHUS

U3MEHEHUS
IJIOTHOCTH
aTMoc(epsl C
BBICOTOM U
3aBUCUMOCTHU
aTMoc(hepHOro
JABJICHUS OT BBICOTHI.
Pewenue 3anay Ha
pacu€t atMoc(hepHOro
JTaBJICHUSI.

N3yuenue ycrporicrsa
OapomeTpa-aHeponia

4.4
JlenictBre
KUJIKOCTH U
rasza Ha
MOTPY>KEHHOE
B HUX TEJIO

JlevictBue
’KMJKOCTH U rasa
Ha MOTPYXKEHHOE B
HHX TeJIO.
Brrtankusaromnias
(apxumenoBa)
cuia. 3aKkoH
Apxumena.
IInaBanue Ted.
Bo3nyxonnaBanue

DKCIEPUMEHTAIIBHOE
oOHapyXeHue JeHCTBUS
>KMJIKOCTH U rasa Ha
MOTrPY>KEHHOE B HUX
TEJO.

Onpenenenue
BBITAJIKUBAIOIIECH CUIIBI,
JICUCTBYIOIIIEH HA TEJO,
MOTPYKEHHOE B
YKUJIKOCTb.
[IpoBenenue u
00CyX/IeHHE OTBITOB,
JIEMOHCTPUPYIOLINX
3aBUCUMOCThH
BBITAJIKMBAIOIICH CHUJIBI,
JIEUCTBYIOIIECH HA TETIO
B KHJIKOCTH, OT 00BEMa
MOTPYXEHHOU B
JKMJKOCTh YacTH Teja U
OT IJIOTHOCTH
JKUJIKOCTH.

IIposepxa
He3a6UCUMOCMU
BLIMANKUBAIOUEU CUIIbL,
Oeticmayoujell Ha mejo
8 JlcuoKocmu, om
maccwl meia.
HccnenoBanue
3aBUCUMOCTH Beca Teja
B BOJIe OT 00BéMa
MOTPYKEHHOM B
JKMIKOCTh YacTH Teja

Hroro no pasaeny
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Paspgea S. PaGora M MOIIHOCTB. DHEpPrus

5.1

Pabora n
MOII[HOCTbH

3

Mexanudeckast
pabora.
MomiHoCTb

DKCIEPUMEHTAIBHOE
OIIPEACIICHUE
MEXaHUYECKON
PabOTHI CUJIBI
TSXKECTH TIPU
MAJICHUM TEJIa U CUJIBI
TPEHHUS TIpU
PaBHOMEPHOM
MEPEMEILIECHUU TETIA
10 TOPU3O0HTAIIBHOM
TTOBEPXHOCTH.
Pacuért MmomHoCTH,
pa3BUBaEMOU pHU
noabEMeE I10
JIECTHULIE.

Pemenue 3agau Ha
pacyéer
MeXaHUYECKOM
paboTHI U
MOIITHOCTH

5.2

[IpocTeie
MEXaHU3MBbI

[IpocThie
MEXaHU3MBI: pblyar,
010K, HAKJIOHHAS
MJIOCKOCTb.
[IpaBuiio

PaBHOBCCHA pbIyara.

[IpumeHeHne
npaBuia
PaBHOBECHSI pblUara
K 0J10Ky. «3050TOC
IPaBUIIO»
MexaHuku. KITJ]
MPOCTHIX
MEXaHU3MOB.
[IpocTeie
MEXaHU3MBI B OBITY
U TEXHUKE

Onpenenenue
BBIUTPHIIIA B CUJIE
MPOCTBHIX MEXaHU3MOB
Ha MpUMeEpE phlyara,
MOJIBU>KHOTO U
HEIIOABMKHOI'0 OJIOKOB,
HAKJIOHHOM TTOCKOCTH.
HccnenoBanue ycioBus
paBHOBECHS phlyara.
OOHapyXeHHE CBONCTB
MPOCTBHIX MEXaHU3MOB B
Pa3IMYHBIX
HHCTPYMEHTAaX U
MPUCTIOCOOJICHUSIX,
HCTIOJIb3YEMBIX B OBITY
Y TEXHUKE, a TAKXKE B
JKUBBIX OpraHU3Max.
OKCNEepUMEHTAIBLHOE
JI0Ka3aTEIbCTBO
paBeHCTBa padoT npu
MIPUMEHEHHUH TTPOCTHIX




MEXAaHU3MOB.
Onpenenenue KII/]
HAKJIOHHOM ITTIOCKOCTH.

5.3

Mexannuecka
sl DHEPTHUsl

Mexanuueckas
SHEPrus.
Kunetnueckas u
MMOTSHIIMAJILHAS
SHEPrus.
[IpeBpaiieHue
OJIHOT'O BHJIa
MeXaHUYECKOM
SHEPIUU B IPYTOU.
3aKOH COXpaHEHUs
SHEPIUU B
MEXaHHKEe

DKCIEPUMEHTAIIBHOE
onpeaeseHue
W3MEHCHUS
KUHETUYECKOHN U
MOTCHIMAJILHOM
SHEPIruU TeJla MPU €ro
CKaTBIBAHUM 10
HaKJIOHHOM
IIOCKOCTH.
DopMyIIUpOBAHUE HA
OCHOBE HCCJICIOBaHUS
3aKOHA COXPaHEHUS
MEXaHUYECKOM
SHEPTUM.
OO0cyxIeHe TPaHHUII
MIPUMEHUMOCTH
3aKOHA COXPaHEHMUS
SHEPTUM.

Pemenwne 3amau ¢
HUCIOJIb30BaHUEM
3aKOHA COXPaHEHMUS
SHEPTrUU

Hroro no pasaeny
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Neri/ | HaumeHoBaHue Komnuuects | NporpammHoe OcHOBHble BMAbI AeATeIbHOCTU
I pasgenoB U Tem | o cogeprkaHune obyyatolmxcs
yyebHoro 4acoB
npeameta
Paspaen 1. Tennosble ABNEHUA
1.1 CtpoeHue mi|7 OcHOBHble
CBOICTBA NoJIOXKeHUn HabnoaeHue n WHTepnpeTaumn
Bel,ecTsa MOJIEKYNIAPHO-- OMbITOB,  CBUAETENbCTBYHOLWMUX 06
KMHEeTMUYeCKon aTOMHO-MOJIEKYNIAPHOM CTpoeHUn
TEOPUU CTPOEHMA | BELLecTBa: OMbITbl C PacTBOPEHMEM
Bewectea. Macca | pa3/nMUHbIX BewecTB B Boge. PeweHune
n pasmepsbl | 33434 NO OLEHMBAHUIO KOAMYECTBa
aTomoB M | aTOMOB MAN MONEKYN B efuHuule
monekyn. OnbiTbl, | o6bEéMa BelwecTBa. AHaAM3 TeKCTa
NoATBEPXKAAOWM | APEBHUX  aTOMMUCTOB  (Hanpumep,
e OCHOBHble | ¢parmeHTa noambl Jlykpeuma «O
NoJIOXKEeHUn npupode BeLWen») C M3N0KEHMUEM
MONEKYAPHO-- 060CHOBaHWI  aTOMHOW  rMnoTesbl
KMHETUYECKOoM (cmbicnoBoe yTeHue). OueHKa
Teopun. Mogenun | ybegutenbHOCTU 3TUX 0BOCHOBAHMWIA.
TBEpPAOTrO, ObbAacHeHMe 6pOoyHOBCKOrO
XUAKOro W | oBUKeHus, aAsneHua auododysum  u
rasoobpasHoro pasivunii mMexagy HUMKM Ha OCHoBe
COCTOAHUI NONIOXKEHUN MOJIEKYNAPHO-
BellecTsa. KUHETMYECKON  Teopun  CTpOeHUA
Kpucrtananueckmne | Bewectsa. Ob6bACHEHME OCHOBHbIX
n amopdHble Tena. | pasnmumii B CTPOeHuU rasos,
ObbsAcHeHMe KUOKOCTEM M TBEpPAbIX Ten ¢
CBOWCTB rasoB, | ICNONb30OBaHMEM MONIOKEHUM
XuaKocTel N | MONEKYNAPHOKMHETUYECKOW  Teopuu
TBEPAbIX Ten Ha | ctpoeHua BellectBa. [poBeaeHue

ocHoBe
NONOXEeHUM
MOIEKYNAPHO--
KMHEeTUYecKom
Teopuu.
CmauunBaHue "
KanunnapHble
ABNEHUA.
Tennosoe
paclmpeHue n
cxaTue

onbITOB NO BblpaWMBAHUIO KPUCTANI/I0B
I'IOBap(EHHOﬁ CONN NN caxapa.
npOBe,D,EHMG N 0b6bACHEHUE onbITOB,

AEMOHCTPUPYIOLMX KanuanapHole
ABNEHUA U AB/MEHWE CMaYMBaHMA.
ObbsAcHEHME  POAM  KanNUANAPHbIX

ABNEHUN ANA NOCTyNAeHua BoAbl B
opraHM3sm pacTeHuit. HabnopeHwe,
nposBegeHMe U 06bACHEHWE OMbITOB MO
HabloAEHUIO TENNOBOrO PacMPEHUS
rasoB, JKMAKOCTEA W TBEPAbIX Tes.
ObbsAicHeHMe coxpaHeHus o0b6béma
TBEPAbIX TeN, TEKYYECTU KuaKocTu (B
TOM YMCAe, PasHULbI B TEKYYECTU gAn
pasHbIX KMAKOCTEW), AaBNeHus rasa.
MposeaeHue OnbITOB,
AEMOHCTPUPYIOLLMX 3aBMCUMMOCTb
AaBNeHMA BO34yXa OT ero obbéma u
HarpeBaHUA WAN OXNAXKAOEHMA, N UX

06bACHEHME Ha OCHOBE aTOMHO-
MONEKYNAPHOrO  yyeHua.  AHanus
NPaKTUYECKMX CUTyaumi, CBA3AHHbIX

CO CBOMCTBAaMM TrasoB, KUAKOCTEN W




TBEPAbIX TEN.

1.2

Tennosbie
npoweccol

21

Temnepatypa.
CeAasb
TemnepaTtypbl  CO
CKOPOCTbIO
TEena0BOro
OBUXXEHUA YyacTul,
BHyTpeHHAA
aHeprua. Cnocobb
U3MeHeHus
BHYTPEHHEN
aHeprum:
Tennonepegaya u
coBepLueHune
paboTbl. Buab
Tenaonepenayu:
TENAoNpPoOBOAHOCT
b, KOHBEKLMUA,
n3nyyeHue.
Konunuectso
TEennoTbl.
YpaenobHas
TENN0EMKOCTb
BELLECTBa.
TennoobmeH "
TennoBsoe
paBHOBecHe.
YpaBHeHue
TEeNnnoBOro
6anaHca.
MnaBneHne "
oTBepaeBaHue
KPUCTANNNYECKNX
BELLECTB.
YpenbHaa TensoTa
nnasBneHus.
MapoobpasoBaHue
M KOHAeHcauums.
McnapeHue.
Kunenuwe.
YpenoHaa Tennota
napoobpasoBaHus
3aBMCUMOCTb
Temnepartypsbl
KMneHua oT
aTmocdepHoro
AaBneHus.
BnaxHoCTb
BO3A4yxa. JHeprua
TonnuBa.
YaenbHasa TennoTta
cropaHums.
MpuHUMnbI
paboTbl Tennosbix

O6ocHOBaHME nNpaBuA  M3MepPeHMUA
Temnepatypbl. CpaBHEHNE PA3AUYHbIX

cnocoboB  M3MEpeHMA M WKan
TemnepaTypbl. HabntogeHue 7
obbAcHeHUe onbITOB,
OEMOHCTPUPYOLLMX NU3MeHeHue
BHYTPEHHEMN 3Heprnmn Tena B

pesynbTaTe Tenjonepenadym u pabotbl
BHEWHUX cun. HabawogeHne u
06bACHEHWE ONbITOB, O0bCyXAeHue
NPaKTUYECKUX CUTYaLUIA,
OEMOHCTPUPYIOLWNX Pas3/InyHble BUAb
Tennonepeaayn: TenaonpoBOAHOCTb,
KOHBEKLMIO, n3NyyeHue.
UccnepoBaHue fBneHuaA TenaoobmeHa
npy  CMEWWBAHUN  XONOOAHOW U
ropsyem BOApb!. HabnopeHuve
YCTaHOB/IEHMA TEN/IOBOro paBHOBECUs
MeXKaOy ropsyen M XONOLHON BOAOWN.
OnpegeneHue (n3mepeHue)
KOAMYeCcTBa TENnaoTbl, MNOAYYEHHOrO
BOAOWN Npu TenioobmeHe C HarpeTbim
METAI/IMYECKUM LMIMHOPOM.
OnpeaeneHne (M3mepeHue) yaenbHo
TEeNnN0EMKOCTM BewectBa. PeweHune
33434, CBSI3aHHbIX C BbIYMCAEHUEM
KONMYECTBA TENAOTbl U TEMJIOEMKOCTHU
npu tennoobmeHe. AHanus cutyauui
NPaKTUYECKOro NCNo/Ib30BaHMA
TEnnoBbIX  CBOWCTB  BELWECTB MU
MaTepuanos, Hanpumep, B UeNax
aHeprocbepekeHus: Tenaousonaums,
aHeprocbeperatowme KpbILWK,
TEPMOaKKyMyNaTopbl n T. a.
HabnogeHue sBNeHUA WcMapeHus u
KOHAEHCcaLMK. NccnepoBaHue
npouecca  MCNapeHus  PasaU4YHbIX
}uakocten. Ob6bAcCHeHWE ABAEHUN
NCNapeHna 1 KOHAEHCcaunn Ha ocHoBe
aTOMHO-
MO/IEKYNAPHOro yyeHus. HabnogeHune
N 0bbACHEHWE NpoLecca KUMeHus, B
TOM YnC/ie 3aBUCMMOCTM TeMnepaTypbl
KuneHua oT gasneHua. OnpeneneHue

(n3mepeHune) OTHOCUTENbHOW
BNAXXHOCTM Bo3ayxa. HabnogeHue
npouecca nnasneHun
KPUCTaNANYeCcKoro BELLECTBa,
Hanpumep, nbaa. CpaBHeHue
npoueccos nnasneHun

KPUCTaNNNYECKMX TeN U pasMArdeHums
npyM HarpeBaHMM amopdHbIX Ten
OnpegeneHune (M3smepeHue) yaensHom




asurateneir KN4 | Tennotsbl naasneHumA nbaa.
TEennoBoro Ob6bAcCHEeHMe ABMEHWUI NNaBAEHUS U
AsuraTtens. KpucTanamsauum Ha OCHOBe
Tennosble AaTOMHOMOJIEKY/IAPHOrO yyeHus.
Asuratenu n | PeweHne  3apay, CBA3AHHbIX  C
3awmTa BblYMCNEHMEM KOIMYECTBA TEN/O0Tbl B
OKpy:KatoLei npoLeccax Tenaonepenayu npu
cpeapl. 3aKoH | nnaBneHumn " KpucTanamsaumm,
COXpaHeHuA W | UIcnapeHnum wn KOoHZeHCauumu. AHanus
npespaLleHma CUTYaLLMI NPAKTUYECKOTO NPUMEHEHMUA
aHeprum B | ABNEHUN nnasneHus 7
TENN0BbIX KpucTanamsauum, Hanpumep,
npoveccax nony4yeHMe CBEPXYUCTbIX MaTepuasnos,
cosieBas rpeska u gp. AHanus paboTbl
N obbACHEeHMe npuHUMNA A[encTeus
Tennosoro Asuratens. BbluncneHue
KOJIMYeCTBa TENNOTbI, BblAENAOLLETOCA
NpPM CropaHMM  Pas/INYHbIX BUAOB
TON/INBa, 7 Kng Asuratens.
Ob6cypeHue 9KONI0TMYECKMX
nocneacTsmm NCNONb30BaHMA
ABurateneit BHYTPEHHEro CropaHus,
TENA0BbIX U TMAPO3NEKTPOCTAHLMMN
Hroro no pazaeny 28
Paspen 2. dneKTpuyeckne U MarHUTHble ABNIEHUA
2.1 dneKkTpUYecKme 7 dneKkTpusaums HabnogeHne 1 nposegeHMe OMbITOB
3apAagpbl. Ten. [Ba popga | no 3NeKTpM3aLmu Ten npu
3apAxKeHHble 3/1IEKTPUYECKMUX COMPUKOCHOBEHUM U UHAYKUMEN.
Tena 7 nX 3apAagos. HabnogeHue n 0b6bACHEHKEe
B3aMMOAENCTBUS Bsaumogenctsne | B3aMMOAENCTBMA  OOHOMMEHHO MU
3aPAMKEHHDbIX TeN. | PA3HOMMEHHO  3apPAXEHHbIX  Ten.
3aKoH KynoHa | ObbsicHeHMe npuHUMNaA  AeNCcTBUS
(3aBMcMmocTb anekTpockona. O6bACHEHME SABNEHWM
CcUAbl 3IeKTPM3aLLUN NPU CONPUKOCHOBEHUM
B3aMMOAeNCcTBUA Ten U UHAYKUMEN C MUCMNONb30BaHUEM
3apPAXKEHHbIX Tes | 3HaHUN O HOCUTENAX 3NEKTPUYECKUX
oT BE/IMYMHbBI | 3apA4OB B BellecTBe. PacnosHaBaHue
3apAag0s. N | U 0BbACHEHME ABNEHUI INEKTPU3aLUM
paccToAHUA B NMOBCeAHEBHOM XM3HWU. HabnogeHune
MexXay Tenamu). | u 06bACHEHUE onbITOB,
dneKTpuyeckoe WUNNIOCTPUPYIOWMX 3aKOH COXPaHeHUA
none. aNeKTpuyeckoro 3apsaga. HabnwoageHue
Hanpaxx&HHoCTb OnbITOB MO MOAE/NIMPOBAHUIO CUAOBBIX
3NIEKTPUYECKOro NINHUN 3NIEKTPUYECKOro nons.
nons. MpuHuMn | UccnepoBaHue aencrama
cynepnosnumm 3/IEKTPMYECKOro Noas Ha NPOBOAHUKNU
3NEKTPUYECKMUX N AN3NEKTPUKN
nonemn (na
KayecTBEHHOM
YypoBHE).
Hocutenu
3NIeKTPUYECKMUX
3apsaaos.

dnemeHTapHbIN




3/IEKTPUYECKNI
3apag. CrpoeHue
aToma.
MpoBoAHMKM 7

ANINEKTPUKN.
3aKOH coxpaHeHuA
3NEKTPUYECKOro
3apsaaa
2.2 MoCTOAHHbIN 20 NeKTPUYECKUI HabnogeHne  pasanyHbIX  BUAOB
3NEKTPUYECKUi TOK. Ycnosus | geicTBMA  3NEKTPUYECKOro TOKa U
TOK CyLLEeCcTBOBaHUA ObOHapy»KeHue 3Tux BUAO0B AENCTBMA B
3NEeKTPUYEcKoro NoBCeAHEBHOM W3HU. HabnogeHue

TOKa. WCTOYHMKM
NOCTOAHHOTrO TOKa.
Oencrens
3/IEKTPUYECKOro
ToKa (Tennosoe,
XMMMYecKoe,
MarHutHoe).
INeKTpUYecKuni
TOK B XKMAKOCTAX U
rasax.
dneKTpuyeckan
uenb. Cuna TOKa.
dneKTpryeckoe
HanpAXeHune.
ConpoTtunsneHue
NPOBOAHMKA.
YaenoHoe
CONpoTUBAEHUNE
BewecTBa. 3aKOH
Oma ana y4acrka
uenu.
MNocnepoBatensHO
e 1 napannenbHoe
coeguHeHne
NPOBOAHMKOB.
Pabota n
MOLLHOCTb
3NEeKTpUYecKoro
TOKa. 3aKoH
Axxoyna—/leHua.
dneKkTprYeckue
uenwm "
notpeburtenu
3NEeKTpUYECcKomn
3Heprum B ObITY.
KopoTtkoe
3aMblKaHMe.

BO3HMKHOBEHMA ra3’oBOro paspaga u
9NIEKTPUYECKOTO TOKA B  KUOKOCTU
C6opKa M UCNbITaHWE 3N1EKTPUYECKOM
Lenu nocToAHHOro TOKa. M3mepeHue
CUAbl TOKa amnepmeTpom. M3amepeHune

IIEKTPUYECKOro HanpAaxXeHunAa
BOJIbTMETPOM. n poseaneHmne n
06BbACHEHUE onbITOB,
AEMOHCTPUPYOWNX 3aBNCUMOCTb
INIEKTPUYECKOro conpotnsneHnA

NPOBOAHMKA OT €ro AJIMHbI, NAoWaam
MOMepeyYyHoro ceyeHus M martepuana.
WccnepoBaHne  3aBUCMMOCTM  CUAIbI
TOKa, NPOTEKAIOLWEro Yepes pesncrop,
OT  COMPOTMB/IEHUA  pesucTopa U
Hanps»XeHUs Ha pesncTope. MpoBepka
NpaBuaa CNOXKEHUA HaMPSXKEHUIH npu
nocnegoBaTeNbHOM COeAUHEHUU ABYX
pesncTopoB. lpoBepKka npaBuna Ans
CUbl TOKa NpW  MapannenbHom
CoegMHEHMM PE3NCTOPOB

AHanus cuTyaumii nocneaoBaTesIbHOro
" napannenbHoro coeguHeHusn
NPOBOAHMKOB B AOMALLHMX
3N1IeKTPUUECKUX CeTAX. PelweHne 3aga4
C MUcnonb3oBaHMem 3akoHa Oma M

dopmyn  pacyéTa  3/1EKTPUYECKOro
COMpPOTUBNEHMSA npu
nocnegoBaTeNbHOM W MapannenbHom
coeguHeHun NPOBOAHMKOB.
OnpegeneHue paboTbl
3/IeKTPMUYECKOro TOKa, MpOoTeKatlolero
yepes pesucTop. OnpegeneHue
MOLLHOCTU  3/1IEKTPUYECKOTO  TOKa,
BblAENAEMON Ha pesncTope.

MccnepoBaHuMe  3aBUCMMOCTUM  CUbI
TOKa 4yepe3 1aMnoYyKy OT HanpAXeHuA

Ha Hen. OnpepenexHune Kna
HarpesaTens. UccnepoBaHune
npeobpasoBaHus aHeprum npu

noAbEéme rpysa 3/eKTpoABUraTesnem.
Ob6bAcCHeHMe yCTpoicTBa M NpUHUMMA




nencrTems JOMaLIHUX
3NeKTpoHarpeBaTenbHblXx  Npubopos.
ObbAcHeHME  NPUYMH KOPOTKOro
3aMblKaHMA UM MNPUHUMNE  OeACTBUA
NAaBKMX NpefoxpaHuTenei. PeweHune
33434 C MWCMNONb30BaHMEM  3aKOHa
Oxxoyna—JleHua.

2.3 MarHuTHble MocToAHHbIe WccneposaHue MarHUTHOro
ABNeHUNA MarHuTbl. B3aMMoaencTens NOCTOAHHbIX
B3anmopemnctene MarHuToB. M3yyeHne marHUTHOro nons
NOCTOAHHbIX MOCTOAHHbIX  MarHWUTOB  MpU  UX
MarHMTOB. 06beaANHEHUN " pasgeneHuu.
MarHutHoe none. | UccnepoBaHue
MarHutHoe noJsie | MarHUTHOrOB3aMMOLAENCTBUANOCTOAHH
3emm M ero | bIx MarHmMToB. M3yyeHne MarHWUTHOro
3HayeHue ONA | NONA MNOCTOAHHbIX MArHWUTOB MNpPU  UX
U3HU Ha 3emne. | 06beanHeEHUN " pasgeneHuu.
OnbiT dpctepa. | NposeneHune onbITOB no
MarHutHoe nose | BU3yaauM3aumMm  MOAA  MOCTOAHHbIX
3NEeKTpUYECcKoro MarHuTOoB. N3yyeHwne ABNEHUA
TOKa. HaMarHM4YMBaHUA BeLLeCTBa.
MpumeHeHne UccnepoBaHue aencrena
9NEeKTPOMArHMTOB | 3/IEKTPMYECKOTO TOKA HAa MarHUTHYHO
B TEXHUKE. | CTPESIKY. MpoBeaeHne OnbITOB,
[Oewctue OEMOHCTPUPYHOLLNX 3aBMCMMOCTb
MarHMTHOrO MoOAA | CUAbl  B3aUMOAENCTBMA  KaTyLWKM C
Ha MPOBOAHWK C | TOKOM M MarHMTa OT CUAbl MU
TOKOM. HanpaB/ieHMA TOKa B KaTywkKe. AHanu3
dneKTpoaBuraten | cuTyalmit NPaAKTUYECKOro NPUMEHEHMUA
b NMOCTOAHHOTO | 31E€KTPOMArH1TOB (B 6bITOBbIX
TOKa. TEXHUYECKUX YCTPOWCTBAX,
Ucnonb3oBaHue NPOMbILIJEHHOCTH, MeanunHe).
anekTpogsuratene | UsyyeHne AencTBUMA MarHUTHOroO Noas
M B TEXHWYECKUX | HA MNPOBOAHMK C TOKOM. W3yyeHue
YCTPOWCTBAX WM Ha | AeincTeua aneKkTpoaBuraTens.
TpaHcnopTe. N3mepeHune Kng
aNeKTpoaBUraTeIbHOM YCTaHOBKM.
PacnosHaBaHue M aHanM3 pasanYHbIX
NPUMeHeHU 3nekTpoasuratenenn |
TPaHCNopT, 6bITOBbIE YCTPONCTBA U 4.
2.4 DNneKTpoMarHuTHa Onbitel Papaged. | OnbITbl MO UCCNEAOBAHUIO ABJEHUA
A MHAYKUMA fiBneHune 3NEeKTPOMArHMTHOM MHAYKLMN:

3NEeKTPOMArHUTHO
7 UHAOYKUMHN.
Mpasuno JleHua.
dneKkTporeHepaTo
p. Cnocobbl
nosay4eHus
3/IeKTpUYECcKomn
aHeprum.
DNeKTPOCTaHUUM
Ha
BO30OHOBAEMbIX
NCTOYHMKAX

nccnegoBaHue M3MEHEHUN 3Ha4YeHus
M HanpasaeHnA MHAYKUMOHHOIO TOKa.




sHepruu. ‘

HTtoro no pazneny 37
Pe3epBHOE Bpemsi 3
O01ee KOJIMYECTBO YACOB
10 Iporpamme 68
9 KJIACC
Ne HanmeHoBaHue KoaunuectBo | MporpammHoe OcHOBHble BuAbI
n/m | pasgenoB U Tem | 4yacoB coaeprkaHue DEeATeNIbHOCTH
y4yebHoOro npegmeTta obyuatowmxca
Pasaen 1. MexaHuuyeckue apneHuA
1.1 MexaHuueckoe 10 MexaHuueckoe AHanus un  obcykaeHue
OBUXKeHue 7 ABUXeHune. pPa3NYHbIX npumepos
cnocob6bl ero MaTtepuanbHaa  TOYKa. | MEXaHUYECKOTO ABUXKEHUA.
onucaHma Cuctema oTcyéta. | ObcyxpeHue rpaHuy,
OTHOCUTENbHOCTb NPUMEHMMOCTH  Mogenu
MexXaHU4YecKkoro «MaTepuanbHan ToUKa».
OBUXKEHMA. OnucaHne MexaHU4YecKoro
PaBHOMepHOe OBUXKEHUA pasIMYHbIMK
NPAMONMHENHOoe cnocobamu  (ypaBHeHMUe,
ABUXKEHMe. Tabanua, rpadmk).
HepaBHomepHoe AHanus YKU3HEHHbIX
NPAMONIMHENHOoe CUTYyaumit, B KOTOPbIX
asuxeHune. CpegHAaa U | npossaseTca
MFHOBEHHAsi  CKOPOCTb | OTHOCUTENIbHOCTb
Tena NPy | MEXaHUYECKOTO ABUMKEHMUA.
HepaBHOMEPHOM HabnopeHune
OBUXKEHUWN.  YCKOpEHMe. | MEXaHWYECKOro ABUMKEHMUA
PaBHOYCKOpeHHOoEe TeNa OTHOCUTE/IbHO Pa3HbIX
NPAMONMHENHOoe Ten oTcyéTa.
asuxeHne. CsobogHoe | CpaBHeHUe nyteun n
nageHue. TpaeKkTopui ABUXKEHUA
OnbITbl lannnen. | O4HOrO M TOrO Ke Tena

PaBHOMepHOe ABUKEeHUE
No OKpPYy»KHOCTU. MNepurop,
M yactoTa obpaleHus.
NvHeHaa w  yrnosasn
CKOpOCTHU.

OTHOCUTENbHO Pa3HbIX Ten
OTCYéTa.
AHanus tekcra Fanunea ob

OTHOCUTENbHOCTU
OBUXKEHUA;  BbINOJAHEHUE
3agaHui no TEKCTY
(cmbicnoBoe yTeHue).
OnpegeneHue cpepHei
cKopocTH CKOJIbXKEHUA
6pycka WAM  ABUNKEHMA
lapuMKa MO  HAKNOHHOW
NNIOCKOCTMH.

AHanns un  obcyKaeHune

cnocoboB NpPUBAUMKEHHOTO
onpegeneHna MrHoBeHHOM
CKOpOCTH.

OnpegeneHne  CKOpoCTU
paBHOMEPHOro ABUMKEHUA




(wapuka B XMAKOCTH,
MOLENN  3NEKTPUYECKOTO
aBTOMObOUAA U T. M.).

Onpegenenune nyTn,
NpPoMAeHHOro 3a AaHHbIN
NPOMEKYTOK BPEMEHU, W
CKOPOCTM Tena no rpaduky

3aBMCMMOCTH nyTu
PaBHOMEPHOrO ABUMKEHUA
OT BPEMEHMU.

Obcy)KaeHMEe BO3MOMKHbIX
NPUHLMNOB aencrenn

npubopos,  M3MepAOLLMX
CKOpOCTb  (cnuaomeTpos).
BbluncneHune nyTu n
CKopocTH npwv
paBHOYCKOPEHHOM
NPSMOANHENHOM
OBVXXEHUU Tena.
OnpegeneHue
npoWaeHHOro  nNytTm U
YCKOpPEHUA ABUXKeHUA Tena
no rpaduky 3aBUCMMOCTU
cKopocTu
paBHOYCKOPEHHOro
NPAMOJIMHENHOTO
OBUXKEHUA Tena oT
BpeMeHMU.

MpoBepKa runoTtesbl: ecnu
npwu paBHOYCKOPEHHOM
ABUXeHUN 6e3 Haya/bHOM
CKOPOCTU NYTU OTHOCATCA
Kak pag HeuyéTHbIX 4ucen,

TO COOTBETCTBYIOLWME
NPOMEKYTKM BPEMEHMU
O4MHAKOBbI.

OnpegeneHne yCKoOpeHus
Tena npu
paBHOYCKOPEHHOM

OBUXKEHUN MO HAKNOHHOM
NNIOCKOCTMH.

M3mepeHne nepuoga MU
YyacToTbl ObpalieHMa Tena
MO OKPYKHOCTH.
OnpegeneHne  CKOpoCTU
paBHOMEPHOro ABWMKEHUA
TeNa no OKPYKHOCTK.
PeweHune 3apay Ha
onpegeneHune
KMHEMaTUYECKNX
XapaKTepPUCTUK
MEXaHMYECKOro [ABUMKEHUA
PasNNYHbIX BUAOB.
PacnosHaBaHue "




NPUGNMKEHHOE ONMCaHue
Pa3NNYHbIX BMIOB
MEXaHMYECKOrO ABUXKEeHUA
B MpUpoAe U TexHuKe (Ha
npumepax csobogHo
nagatowmx Ten, ABUKEHUA
YKUBOTHbIX, HebOecHbIX Ten,
TPAHCMOPTHbIX CPeacTB W

ap.)

1.2

Bsanmopeicreue
Ten

20

MepBblit 3aKOH HblOTOHA.
BTopolt 3akoH HbloTOHa.
Tpetuin 3akoH HbloToOHa.
MpuHUMN cynepnosnumnm

cun.  Cuna  ynpyroctu.
3aKoH lyka. Cuna
TpEeHUA: cuna  TPeHus
CKONbXKEHUA, cuna

TPEHUA TOKoA, apyrve
BMAbl  TpeHus. Cwuna
TAXKECTH n 3aKOH
BCEMWUPHOTO TATOTEHUS.

YckopeHune cBob6oaHOro
nageHus. [OsukeHne
nnaHet Bokpyr CosHua.
Mepsasn KoCMMYecKan
cKopocTb. HeBecomocTb
" neperpysKku.
PasHOBecue

MaTepuanbHOM  TOYKM.
AbcontoTHo TBEpAOE
Teno. PaBHOBecue
TBEPAOro Tena c
3aKpennéHHo 0Cblo
BpaLLeHuA. MomeHT

cunel. Ue HTP TAXXeCTn

HabniopeHue "
obcykaeHne  onbITOB  C
ABUXKeHnem Tena npu

YMEHbLLEHUN BANAHUSA
Apyrnx Ten,
NpPenATCTBYOLLNX
OBUXKEHMIO.

AHanus3 Tekcta lanumnea c
OMMUCaHMEM  MbIC/IEHHOro

3KCNepumeHTa,
060CHOBbLIBAIOWErO 3aKOH
NHepuuu; BbIMNONHEHNE
3aaHui no TEKCTy
(cmbicnoBoe yTeHue).
Ob6cyaeHune

BO3MOXHOCTM BbINONHEHUSA
3aKoHa NHepunn B
pa3nYHbIX cuctemax
OTCc4éTa.

HabnopeHune n
obcyKaeHune

MEeXaHMYEeCKUX  ABJIEHUN,
NPOUCXOZALLMX B CUCTEME
oTc4éTa «TenexKka» npu eé
paBHOMEPHOM 7]
YCKOPEHHOM ABUXKEHUN
OTHOCUTENbHO KabuHeTa
PU3mnKu.

LenictBna ¢ BeKTOpamu
CUA: BbINOJIHEHUE 33a[aHUN
no CNIOXKEHUIO 7]
BbIYUTAHWUIO BEKTOPOB.
HabnaogeHue n/mnm
nposegeHune OnbITOB,
LEMOHCTPUPYIOLLMX
33aBUCMMOCTb  YCKOpEeHUA
Tena OT MPUIOKEHHOMN K
HEeMy CUAbl U MacCbl TeNna.
AHanM3s ©n  obbAcHeHMe
ABNEHUN c
MCNONb30BaHUEM BTOPOro
3aKoHa HbloTOHa.

PeweHune 3anay C
MCNONb30BaHUEM BTOPOro
3aKOHa HbloTOHa "




npaBu/ia CI0XKEHUA CUA.
OnpegeneHne  XECTKOCTMU

NPY*XUHbI. AHanun3
cUTyauumi, B KOTOpPbIX
HabntogaroTCA ynpyrue
aedbopmaumu, n nx
06bACHEHUE C

MCNONb30BaHMEM  3aKOHa
l'yka.

PeweHue 3a4a4 C
MCNO/SIb30BaHMEM  3aKOHa
M'yka. UccnepoBaHue

33BUCUMOCTU CU/bl TPEHUA
CKOJIbXEHMA  OT  Cunbl
HOPMaNbHOIrO  AaBAEHUA.
ObcykaeHne pe3ynbTaToB
ncciefoBaHuA.
OnpegeneHue
KoadduumeHTa TpeHuns
CKONbXeHua. U3smepeHune
CUAbl TPEHUA NOKOA.
PeweHue 3a4a4 C
NCNoJ/Ib30BaHMEM
dbopmynbl oA CUAbl TPEHUA
CKONbXKEHUA.

AHanus  OBuXKeHuA  Ten
TONbKO NOA  AEeNCTBUEM

cUbl TAMKECTU -
csobogHoro nageHus.
Ob6bAcHeHne

HE3aBUCUMMOCTU YCKOPEHUA
csobogHoro nageHus ot
Mmacchbl Tena.

OueHKa BEeANYUHbI CUbI
TAroTeHUA, AeNCTByloWeNn
mexay AByMA Tenamu (ans
pa3sHbIX Mmacc).

AHanus ABUXKEHUA
HebecHbIX Ten noa,
aelncrtemem cUbl
TArOTEeHUA (c
MCNONb30BaHNEM

DONO/IHUTENbHbIX
WUCTOYHMKOB MHPOPMaLUN).
PeweHune 3a4ay C
MCNONb30BaHMEM  3aKOHa
BCEMUPHOrO TArOTEHUA U
dopmynbl  ana  pacyéTa
CUAbl  TAXKECTU. AHanus
OPUTMHANBHOIO TEKCTa,
ONMUCbIBAKOLLETO

nposasneHunA 3aKOHa




BCEMUPHOTO TArOTEHUS;
BbIMO/IHEHME 3aJaHUN Mo
TEKCTy (cmbicnoBoe
yteHue). HabnwaeHne u
obcykaeHne onbIToB MO
M3MEHEeHUIo Beca Tesla npu
YCKOPEHHOM  ABUNKEHUW.

AHanus yCnoBuit
BO3HWMKHOBEHMUSA
HEeBECOMOCTH "
neperpysKku.

PeweHune 3ajau Ha

onpeaeneHue Beca Tena B
pa3/INYHbIX YCIOBUAX.

AHanus cun, fencTeyoWwmx
Ha Teno, noKosAlleeca Ha

onope. OnpegeneHue
LeHTpa TAXKECTU
pa3NNYHbIX Ten
1.3 3aKkoHbl coxpaHenusa | 10 Umnynbc Tena. | HabnwoaeHne "
N3meHeHWe  umnynbca. | obcyaeHue OnbITOB,
MUmnynbc cunbl. 3aKOH | AEMOHCTPUPYIOLLMX
COXpPaHEeHUA MMNy/abca. | Nnepedadyy MMMyabca npwu
PeakTMBHOEe [ABWMKeHMe. | B3aMmMogencTasmm Ten,
MexaHunyeckaa paboTta U | 3aKOH COoXpaHeHuA

MOLLHOCTb. Pabota cun
TAXKECTH, YMpYrocTy,
TpeHus. CBA3b aHEpPrun U
paboTbl. MoTeHuManbHas
3Heprus Tena, NOAHATOro

Hag, NOBEPXHOCTbIO
3emn. [oTeHuManbHas
aHeprua cxKaTtoM

NPYy*UHbI. KuHeTnyeckas
aHeprua. Teopema o
KMHETUYECKOW 3Hepruu.
3aKoH COXpaHeHun
MeXaHMW4YeCKoM aHeprum

umMmnynbca npu abcontoTHo
ynpyrom v  Heynpyrom
B3aMMOAENCTBUM Ten.
AHanuns CUTyauni B
OKpY’KaloWwen  KU3HU C
MCNONb30BaHMEM  3aKOHa
COXpaHeHuA nmnynbca.
PacnosHaBaHne  ABneHuA
PEAKTMBHOIO ABUMXEHWA B
npupoae u TeEXHUKe.
MpnumeHeHue 3aKOHa
COXpaHeHnA nmnyabca gnA
pacyéta pe3ynbTaToB
B3aumogenctena Ten (Ha
npumepax Heynpyroro
B3aMMOAENCTBMA, YNPYroro
LEeHTPaNbHOro
B3aMMOAEeNCcTBmA OBYX
OOMHAKOBbIX Ten, 04HO M3
KOTOpPbIX HEMNOABUKHO).
PeweHune 3aaa4 C
MCNONb30BaHMEM  3aKOHa
COXpaHeHUA nmnynbca.

Onpepenenue paboTbl
cunbl ynpyroctu npu
nogvéme rpysa c
NCNo/b30BaHMEM

HenoABUXHOIo "

noaBu»XHOro 6.10K0B.




N3mepeHune
N3mepeHune
NOoTeHUMasIbHOM  3Heprum
ynpyro aebopmMmnpoBaHHOM
NPY*KUHbI.

N3mepeHne KUHETUYECKOM
3HeprMm Tena no AJvHe
TOPMO3HOIO NyTH.
JKcnepumeHTanbHoe
CpaBHeHMe N3MEHEeHMA
noTeHuUMaibHOM n
KWHEeTUYeCcKom SHeprum
Tena npu  ABUXKEHMM o

MOLLHOCTH.

HaKNOHHOM NIOCKOCTH.
JKcnepumeHTanbHasA
npoBsepkKa 3aKoHa

COXPaHEHUss MeXaHUYeCcKo
SHeprun npu cBoboaHOM

nageHuu. MpumeHeHne
3aKOHa CoXpaHeHuA
MexaHW4YecKo aHeprum
ana pacuyéta
NOTEHLNANBHOM "
KMHETUYECKOM 3Heprum
Tena.

PeweHue 3a4a4 C
MCNo/sb30BaHMEM  3aKOHa

COXpaHeHUA MeXaHMYeCcKom
Heprmn

HToro no pazaeny 40

Pasaen 2. MexaHuyeckue KonebaHna 1 BOJIHDI

2.1 MexaHu4yeckne 7 KonebatenbHoe HabnopeHue KonebaHui

KonebaHua ABuxeHne.  OcHOBHble | nog, aencremem cun

XapaKTepUCTUKU TAXECTU UM Yynpyroctm MU
KonebaHui: nepuog, | obHapyXeHne nogobHbIX
yactoTa, amnauTyaa. KonebaHWU B OKpy»KatoLem
MaTtemaTuyeckuit n | mupe.

NPYXUHHbIA MaATHUKW.
MpeBpalweHne 3Heprun
npu KonebatenbHOM
ABUXeHUN. 3aTyxatowme
KonebaHus.
BbIHYXXO€eHHble
KonebaHus. PesoHaHc

AHanun3 KonebaHuit rpysa
Ha HWUTU M Ha NpPYXKUHe.

OnpeaeneHue YyacToThbl
KonebaHui
MaTeMaTUYecKoro n
NPY>KUHHOFO MasTHUKOB.
HabnaopeHune n
obbACHeHne ABAEHUA

pe3soHaHca. WMccnepgosaHue
3aBUCUMMOCTH nepnoaa
KonebaHWit noaBelleHHOro
K HUTM rpy3a OT AJUHbI
HUTK.

MpoBepKka HE3aBMCMMOCTM
nepuoaa KonebaHuii rpysa,
NoABELUEHHOro K NeHTe, OT
Maccbl rpysa.




HabnoaeHune n

obcyxaeHne OnbITOB,
AEMOHCTPUPYIOLLMX
3aBUCUMOCTb nepuoga

KonebaHWin  NpPY*KUHHOIO
MaATHMKA OT MacCbl rpy3a u
KECTKOCTU NPYXKUHDbI.
MpnumeHeHue
MaTeEMaTUYECKOTO n
NPYXMHHOFO MaATHUKOB B
KayecTBe mogenen ans
onucaHusa kKonebaHnin B
OKpYyrKatowem mupe.
PeweHwne 3ajau,
CBA3AHHbIX C BblYMCAEHNEM
WAN  OUEHKOW  4acToTbl
(nepunopga) konebaHuii.
N3mepeHne YCKOpeHus
cB06OAHOrO NageHnn

2.2

MexaHunuyecKkue
BOJIHbI.
3BYK

MexaHunyeckme  BOJHbI.
CBolCcTBA MeXaHUYeCKMX
BOJIH.

MpoaonbHble "
nonepeyHble BOJHbI.
[NnHa BOMHbBI M CKOPOCTb
eé pacnpocTpaHeHuA.
MexaHunyeckne BOJHbI B
TBEPAOM Tene,
ceNCMUYECKME BOSHbI.
3BYK. [POMKOCTb 3BYyKa “
BbICOTA TOHaA.
OTpakeHne 3BYKa.
NHdpa3BYyK v yIbTPasBykK

Ob6HapykeHMe W aHaaus
BO/IHOBbIX  ABNEHUUA B
OKpY*KatoLem mupe.
HabnopeHune
pacnpocTpaHeHus
NPOAOAbHbIX n
nonepeyHbix BOAH  (Ha
mozenn) u obHapyrKeHue
aHa/IOMMYHbIX BUAOB BOJH B
npupoge (3BYK, BOJIHbI Ha
Boje).

BbluMcieHWe ANUHbI BOJHbI
" CKopoCTH
pacnpocTpaHeHus
3BYKOBbIX BOJH.
JKcnepumeHTanbHoe
onpegeneHune rpaHuLy,
YyacToTbl CbIWNMBIX
3BYKOBbIX KosiebaHUi.
HabnogeHne 3aBUCMMOCTH
BbICOTbl 3BYKa OT 4acTOTbl

(B TOM yucne, c
MCMNONb30BaHNEM
MY3blKa/IbHbIX
WHCTPYMEHTOB).
HabnopeHune n
obbACHeHne ABAEHUA

aKyCTMYECKOro pe3oHaHca.
AHanus OpUrMHaNbHOrO
TEKCTa, NoCBALWEHHOro
MCNoMb30BaHMIO 3ByKa |
nnm yNbTpa3BykKa) B
TEXHUKe (axonokaums,
YNbTPa3BYyK B MeguuuHe U




Ap.); BbINONHEHWE 3a4aHui
no TeKcTy (cmbicnoBoe
yTeHue).

Hroro no paszneny
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Pa3zaen 3. DneKTpOMarHUTHOE Nnosie U 3NEeKTPOMarHUTHbIE BOJIHbI

3.1

DNeKTpomMarHuTHoe
none
9/1eKTPOMarHnTHblE
BOJIHbI

n

6

DNeKTPoOMarHMTHoe
none.
DNeKTPoOMarHuUTHbIe
BOJIHbI. CsolicTBa
91EeKTPOMaArHUTHbIX

BOJIH. LLkana
9/IEKTPOMATrHUTHbIX

BOJIH. Mcnonb3oBaHne
9/IEKTPOMArHUTHbIX BOJIH

MocTpoeHne paccyXaeHui,
060CHOBbIBAOLLMX

B3aMMOCBSA3b
3NEKTPUYECKOoro n
MarHuTHOro nonem.
JKcnepumeHTanbHoe

nsyyeHue CBONCTB

3NEKTPOMArHUTHbIX BOJIH (
B TOM 4MC/e C NMOMOLLbIO

ONA  CcOToBOM  CBA3W. | MOBUNbHOro TenedoHa).
DNeKTpoMarHuTHas AHanuns pPeHTreHOBCKUX
npupoaa CBETA. | CHAMKOB  Y€/10BEYECKOro
CkopocTb CBeTa. | OpraHM3ma.
BonHoBble cBoncTBa | AHanus TEKCTOB,
cBeTa OMUCbIBAKOLLUX
nposABieHUsA
3/IeKTPOMArHUTHOIO
N3Ny4YeHuA B NPUPOLE:
*KuBble OpraHN3Mmbl,
n3nyyeHmna HebecHbIX Ten
(cmbichoBoe yTeHue).
PacnosHaBaHue M aHanu3
Pas’NUYHbIX  NMPUMEHEHWM
3/IEKTPOMArHUTHbIX BOJIH B
TeXHUKe. N3yueHune
BOJIHOBbIX CBOWCTB CBeTa.
PeweHue 3adau4 C
MCnosb3oBaHMeEM Gopmyn
ona CKOpOCTH
3/IEKTPOMArHUTHBIX  BOJIH,
O/WMHbl BOJIHbI M 4acToOThl
cBeTa
HTroro no pazneny 6
Pa3paen 4. CBeTOBbIE ABNIEHUA
4.1 3aKoHbI JNlyyeBas mopgenb ceeta. | HabnwogeHue onbITOB,
pacnpocTpaHeHun UCTOYHUKNM CBETA. | AEMOHCTPUPYIOLLNX
cBeTa MpAMonnHenHoe ABNEHNE NPAMOJAUHENHOIO
pacnpocTpaHeHWe CBeTa | pacnpocTpaHeHus cBeTa
3aTmeHna ConHua WU | (BO3HMKHOBEHWE TEHU U
JlyHbl. OTparkeHue cBeTa. | NOAYTEHW), n nx
MnocKoe 3epKano. MHTepnpeTaums c

3aKOH OTpakeHmAa ceeTa.
MpenomneHune ceeTa.
3aKoH npenomaeHms
cBerta. MonHoe
BHYTPEHHEEe OTparkeHue
cBeTa.

Mcnonb3oBaHME NOAHOIO

MCNO/Ib30BaHNEM MNOHATUA
CBETOBOrO Jlyya.

Ob6bsAcHeHue n
MmoaennpoBaHue

CO/IHEYHOrO U JIYHHOTO
3aTmeHunit. WccneposaHue
3aBUCUMOCTH yrna




BHYTPEHHEro OTPaXKeHUs
B ONTMYECKMXCBETOBOAAX

OTPa*KeHWs CBETOBOTO /ly4a
OT yrna nagexHums.

N3yyeHune CBOMCTB
n30b6parKeHns B MNAOCKOM
3epKane. HabnwoaeHue wu
06bACHEHWE OMbITOB NO
Nosly4eHnto U306pakeHni
B BOTHYTOM W BbIMyKIOM
3epkKanax. HabnwogeHue u
06bACHEHWE OMbITOB NO
NPenoMIeHno cBeTa Ha
rpaHuLUe pas/vyHbIX cpea,
B TOM YMUCAE OMbITOB C

NOJIHbIM BHYTPEHHUM
OTPa*KEHUEM.
UccneposaHue
33BUCUMOCTHU yrna

npefomneHus  oT  yrna
nageHua CBETOBOTO Jlyya
Ha  rpaHuMue  «BO34yX—
ctekno». PacrnosHaBaHue
ABNEHUN  OTPaKEHUA U
npesfoMmieHus cBetTa B
NOBCEAHEBHOM KU3HM.

AHann3z u  obbAcHeHMe
ABNEHUA ONTUYECKOTO
Muparka. PelleHne 3agay C
MCMNO/SIb30BaHNEM 3aKOHOB
oTpaxkeHus "
npesoM/IeHNA cBeTa.

4.2 JIH3bI M onTHUYeckue Nnusa. Xog nyyent B | NMonyyeHne un306pakeHUi
npuoéopbl NIMH3e. OnTuyeckas | ¢ nomolLbio cobuparoLuen
cuctema  ¢oTtoannapata, | M paccemBaloLLEen MH3.
MMKpPOCKOMa n | OnpegeneHne GOKyCHOro
Tesneckona. pPaccToAHMA U OMNTUYECKOM
lnas Kak onTuyeckasa | cubl cobupatoLeit AMH3bI.
cuctema. bavsopykoctb | AHanM3  ycTponctBa  w
W 0,aIbHO30PKOCTb npuHuMna Aencteuma
HEeKOTOpPbIX ONTUYECKMX
npubopos: d¢oToannapara,
MWKPOCKONMa, Tesieckona.
N3yyeHne mopenn rnasa
KaK OMTMYECKON CUCTEMBI.
AHanus ABNEHUN
6.1M30pyKOCTU 7
[3aNIbHO30PKOCTH,
npuHLUMNa AeNCTBUA O4YKOB
4.3 PasnoxeHune 6enoro Pa3znoxeHue 6enoro | HabntogeHne pasnoxeHus
CBeTa B CMEKTP cBeTa B cnekTp. OnbiTbl | 6enoro cBeta B CREKTp.
HbtoTOHa. CnoxkeHune | HabnogeHune 7]

CNeKTpasbHbIX  LBETOB.
Oncnepcus ceeta.

06bACHEHWE OonbITOB NO
nony4yeHuto 6enoro ceeTa
npu CNoXXeHunn CBETa
Pa3HbIX LBETOB.




MNposeaeHne 7]
obbACHeHUe onbITOB Mo

BOCMPUATUIO uBeta
npeameTos npu nx
HabaoaeHUn yepes
LBETOBbIE dunbTpbI
(uBETHblE OYKM )
Hroro no pazageny 15
Paspen 5. KBaHTOBbIE ABNEHUA
51 NcnyckaHue mi|4 OnbiTl  Pesepdopaa wu | O6CyRaeHWe Lenn onbITos
noriouieHne ceeTa nnaHetapHas mogaens | Pesepdopaa no
aTomom aToma. Mopgenb atoma | uccnemosaHuio aToMOB,
bopa. BbIABMMKEHME rUMoTe3 O
McnyckaHue M | BOSMOXHbIX  pe3y/bTaTax
noraouieHune cBEeTa | OMbITOB B 3aBUCMMOCTU OT
aTomom. KBaHTbl. npeanosiaraemoro
JInHeRyaTble cnekTpbl CTpOeHun aTomoB,
dopmynnposaHune
BbIBOJOB M3 pe3y/bTaToB
OnMbITOB.
Ob6cyxpeHune
npoTMBoOpEeYUi
naaHeTapHom moaenu
aToma W OCHOBaHMI AanA
rmnoresbl Bopa o
CTaLMOHapPHbIX opbutax
3/1EeKTPOHOB.
HabiogeHne CniolHbIX U
JIMHENYaTbIX CNeKTpoB
N3NyveHnn PasNNYHbIX
BELLECTB. O6bAcHeHMe
JIMHENYaTbIX CMeKTpoB
n3nyveHnn
5.2 CTpoeHne atomHoro | 6 PagMoaKTUBHOCTb. O6CyskaeHne BO3MOXHbIX
aapa Anbda, 6eta- M ramma- | runores o) MoZenax
N3NyyYeHnn. CTpOeHus agpa.
CTtpoeHue atomHoro | OnpegeneHue cocTaBa
aapa. Hyk/noHHaA | agep no 3a4aHHbIM

MoAenb aTOMHOro Agpa.
M3oTonbl.
PagnoaKktmBHble

npespalleHunn. lNepuop,
nonypacnaga aToOMHbIX
agaep

MacCcoBbim M 3apAaO0BbIM
Yncnam 1 no NONOKEHUIO B

nepmop,wlecxoﬁ cncreme
9/1EMEHTOB.

AHanus Nn3MeHeHHnA
COCTaBa A4pa n ero
NoN0oXXeHnA B
I'IepMOLI,MLIECKOﬁ cncreme

npu 0-PagnoaKTUBHOCTHU.
UccnepoBaHne TpeKkosB a-

yacTuLy, no roTOBbIM
doTorpadpuam.
ObHapyeHue n
nsmepeHue

paguaumMoHHoro ¢oHa ¢
NOMOLLbHO A03MMeTPa,




OLeHKa ero
MHTEHCUBHOCTH. AHanus
bronormyeckmx
N3MEHEHUN,
NPOUCXOAALLNX noa,
aencrenem
PaANOaKTUBHbIX
N3y4EeHUN.
Ncnonb3oBaHue
PaANOaKTUBHbIX

N3/ly4eHUN B MeguLnHe

5.3 fAlpepHble peakuumn 7 ApepHble peakuuu. | PeweHune 3aga4 c
3aKoHbI COXPaHEHMA | UCNOJIb30BaHMEM 3aKOHOB
3apsA40BOro MU MacCoBOro | COXPaHEHUS MaccoBbIX U
yncen. 3apAgoBbIX  yucen Ha
JHeprus cBsA3n aTOMHbIX | onpegesieHMe pesy/bTaToB
agep. CBA3b Maccbl W | AAEPHbIX peakuuii;
SHeprum. aHa/n3 BO3MOXKHOCTU WU
Peakuunm  cuMHTE3a M | HEBO3MOXHOCTU AAEPHOM
aenenuns A4ep. | peakumu.
NCTOYHMKNM sHeprun | OUueHKa 3HepruM  CBA3M
ConHua v 3834, A0ep C MCNo/ib3oBaHMEM
ApepHana sHepreTuka. dopmyibl DNHLWTENHA.
Oencrens ObcyaeHne nepcnexkTmuB
PafAMOaKTUBHbIX NCMNONb30BaHMA
U3lyYEHUA Ha KMBblE | yNpaBAsemoro
opraHu3mbl TEPMOAAEPHOTO CUHTE3A.
Ob6cyaeHune
npevmyLLecTs n
S3KoNornyecknx npobnaem,
CBA3AHHbIX C  AAepHOM
3HEpPreTUKON.
WUtoro no pasgeny 17
NoBTOpUTENbHO-0606LWWaOWMIT MOAY b
MosTopeHue nl|9 Cucrematmsaums n | BoinonHeHne y4ebHbIX
obobueHmne obobuieHne 334aHui, Tpebyowmx
copeprkaHusa  Kypca npeamMeTHOro OEMOHCTpaLnn
éu3mkm  3a  7-9 COOEP!KaHMA U OMbiTa | KOMNETEHTHOCTEMN,
Knaccbl AeATeNbHOCTH, XapaKTepU3YHOLLMX
NPUobpeTEHHOrO npu | ecTtecTBEHHOHAYYHYIO
M3yYEeHUN BCErO Kypca | rPaMOTHOCTb:
dun3MKK OCHOBHOrO | — nNpUMeHeHuA
obuiero obpasoBaHus. NOJlyYEHHbIX 3HaHUN pnn
MoproTtoBka K | Hay4HOro 06bACHEHMA
OCHOBHOMY dU3MYECKMX ABNEHMA B
rocyfapcTBeHHOMY OKpYy)Kalowen npupose, B
3K3ameHy No ¢U3nKe 41A | NOBCEAHEBHON KU3HU U
obyyatowmxcs, BbIIB/IEHUA bur3nyeckunx
BblOpaBLINX 3TOT | OCHOB psAfa COBPEMEHHbIX

yuyebHbIi npegmet

TeXHONOrUm;

— MPUMEHEHMA OCBOEHHbIX
3KCMnepMmeHTaNbHbIX
YMEHUN AN uccneaoBaHus
dU3MYecKkmMx ABNEHUN, B




TOM 4Ynucne ANA MNPOBEPKM

rmnores N BbIABAEHUA
3aKOHOMEPHOCTEN.
PeweHune pacyéTHbIX 3a4a4,
B TOM yucne
npesnosiaraoLwmx
MCnosib3oBaHue
dusnyecknx mogenen U
OCHOBAHHbIX Ha

COAEPXKAHUM  PA3INYHbIX
pasgenos Kypca GUsNKN.
BbinonHeHe u  3awWwmTa
rpynnoBbIxX nnm
WHOMBUAYANbHbIX
NMPOEKTOB, CBA3AHHbIX C
cofeprKaHuem Kypca
dun3MKK

WUroro no pasgeny

OBLLEE KOJTIUYECTBO
no NPOrPAMME
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