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MNOACHUTEJBHASA 3AIINCKA

[IporpamMmMa mo ¢u3rke Ha ypoOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs COCTABJICHA
HAa OCHOBE MOJIOKEHUM M TpeOOBaHMII K pe3ysibTaTaM OCBOEHHSA Ha 0a30BOM ypOBHE
OCHOBHOM 0Opa3oBarenbHON mporpammel, npeactaBieHHbsx B PI'OC OO0, a takxe ¢
yu€toM (enepanbHON paboueil mporpamMMbl BocniuTaHus M KoHIenuuu npemnojaBaHus
yueOHoro npeamera «Duzukay.

Conmepxanue mnporpaMmbl T0 (Qu3uMke HampaBieHO Ha (HOPMHpPOBAHUE
€CTECTBEHHOHAYUYHOU T'PAMOTHOCTH OOYYaroIIMXCSd W OPTraHU3allui0 M3y4deHUs QU3UKU
Ha JIESITENIbHOCTHOM OCHOBe. B mporpamme mo (u3HKE y4YUTHIBAIOTCS BO3MOXKHOCTU
ydyeObHoro mnpenmera B peanuzanuu TpedoBanuit GI'OC OOO k miIaHupyeMbIM
JUYHOCTHBIM U METANpeIMETHBIM pe3yabTaraM OOyuYeHHs, a TaKXKe MEXKIpPEAMETHbIC
CBS3UM E€CTECTBCHHOHAYYHBIX Y4YE€OHBIX NPEIMETOB Ha YPOBHE OCHOBHOTO OOIIEro
0o0pa3zoBaHus.

[Iporpamma mno ¢u3MKe yCTaHABIMBAET paclpe/esieHre y4eOHOro marepuaia 1o
rogaM oOydeHuss (IO Kjaccam), MpeQIaracT MPUMEPHYIO MOCIEI0BATEIbHOCTD
M3YUYCHHUSI TEM, OCHOBAHHYIO HA JIOTMKE Pa3BUTHUS MPEIMETHOTO COACPKAHUS U YUETE
BO3PACTHBIX 0COOCHHOCTEN O0YyYarOMINXCSl.

[Iporpamma no ¢usuke pa3padoTaHa ¢ LEIbIO OKa3aHUS METOJUYECKON MOMOIIU
YUHTEIIO B CO3/IaHNU pabodeil mporpaMMBbI IO y9eOHOMY MIPEAMETY.

dusnka SBISETCA CHUCTEMOOOPA3YIOIMIMM JJII E€CTECTBEHHOHAYYHBIX YYEOHBIX
MPEAMETOB, MOCKOIBKY (PU3MUECKHE 3aKOHBI JIEKAaT B OCHOBE IMPOIIECCOB U SIBJIICHUM,
W3y4aeMbIX XUMHUEH, OMOJIOTHel, acTpoHOMHEH W (u3nyeckod reorpadueii, BHOCHUT
BKJIaJl B €CTCCTBCHHOHAyYHYIO KApTHHY MHpa, MPENOCTaBIsACT HaWOOIee SCHBIC
0o0pa3ipl MPUMEHEHUsS HAy4YHOro METoAa IO3HAHUS, TO €CTh CIoco0a MOy4YeHUs
JIOCTOBEPHBIX 3HAHUM O MUpE.

Omna w3 miaBHBIX 3ajad  (PU3MYECKOTO O00pa3oBaHUs B CTPYKType OOIIEro
oOpa3oBaHus COCTOMT B (DOPMHPOBAHUU €CTECTBEHHOHAyYHOW TIPAMOTHOCTU U
MHTEpECa K HayKe Y 00yUYaromInuXCsl.

N3yuyenue ¢usuku Ha 0a30BOM YpOBHE MPEANOJIAraeT OBJIAJCHHUE CIENYIOIIUMU
KOMIIETEHTHOCTAMHU, XapaKTePHU3YIOUIMMH €CTECTBEHHOHAYYHYIO FPAMOTHOCT:

HAy4YHO OOBSICHSITH SIBJICHUSI,

OLICHUBATh 151 MMOHUMAaTh 0COOEHHOCTH HAy4HOI'O WCCIIEIOBAHUS,

MHTEPIIPETUPOBATH JAHHBIE U UCIIOJIB30BaTh HAYYHBIE JOKA3aTEIbCTBA
JUIS1 IOJTyYEHUS BBIBOJOBY.



Henu n3ydyeHus (U3MKU Ha yPOBHE OCHOBHOTO OOIETO 0Opa30BaHMS OINPEACICHBI
B Konuenmuu mnpenonaBanus ydeOHoro mnpeamera «®Pusnka» B 00pa3oBaTENbHBIX
Oopra"usanusax Poccniickoit denepanum, pean3yoInx OCHOBHbBIE
oOmmeoOpazoBaTeibHble  TPOrpaMMbl,  YTBEpkAEHHOW  pemenueMm  Komeruu
MunuctepctBa mpocselienust Poccutickoit @enepaiuu (mporokoit ot 3 nexkadps 2019 1.
No [1K4BH).

Lenu nzydyenust pu3uku:

npuoOpeTeHre HMHTEepeca U CTpeMJIeHUS OOydarolUXCsl K HAyYHOMY H3YUYEHUIO
IPUPOJIBI, PAa3BUTUE UX UHTEIUICKTYabHBIX U TBOPYECKUX CIIOCOOHOCTE;

pa3BUTHE TMPEACTABICHUA O HAy4YHOM METOJ€ INO3HaHUA U (OopMHUpOBaHUE
UCCJIeIOBATENIbCKOTO OTHOIICHUS K OKPYKAIOIUM SIBJICHUSIM;

(GopMUpOBaHHE HAYYHOTO MHUPOBO33PEHHUSI Kak pe3yibraTa H3y4YeHHs OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKU;

dopMupoBaHME TMPEACTABICHUA O ponu (U3UKKA JJ  Pa3BUTUS  JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE TMPEACTABICHUA O BO3MOXHBIX cdepax Oymaymiel mpodeccroHanbHOU
NEeSTENbHOCTH, CBI3aHHOU € (PU3MKOM, MOATOTOBKA K JaibHEHIIeMy OOy4eHHUIO B 3TOM
HaIPaBJICHHH.

JlocTikeHne ATUX Leed nmporpaMMbl Mo (U3MKE HA YPOBHE OCHOBHOIO OOILEro
o0pa3oBaHus 00€CIIEUNBACTCS PEIICHUEM CIEIYIOIUX 3a/ay:

npuoOpeTeHre 3HaHUM O AMCKPETHOM CTPOEHUHM BELIECTBA, O MEXaHUYECKUX,
TEIJIOBBIX, SJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSIX;

npuoOpeTeHHEe YMEHUM ONMUCHIBaTh M OOBSICHATH (DU3UYECKUE SIBJICHUSA C
UCIOJIb30BAHUEM MOJTYUYEHHBIX 3HAHUI;

OCBOEHUE METOJIOB PEUICHUS MPOCTEHIIMX PACYETHBIX 3a7a4 C HCIOIb30BAaHUEM
(u3HUECKUX MOJEINIEH, TBOPYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/a4;

pa3BUTHE yMEHUN HAONIONATh TPUPOJHBIC SIBICHUS W BBINOJIHATH OIBITHI,
naboparopHble pabOThl M SKCIEPUMEHTAJIbHBIE MCCIEIOBAaHUS C HCIOIb30BAaHUEM
U3MEPUTEIHHBIX TPHOOPOB;

OoCBOEHHUE MPUEMOB paldOTHl ¢ MHGOpMaLuel GU3NUECKOTO COACepKaHNUs, BKIIOYas
UHPOpPMAIIMIO O COBPEMEHHBIX JOCTIDKEHUSX (U3MKH, aHalIu3 M KPUTHYECKOE
olleHUBaHUE UH(HOPMAIINH;

3HAKOMCTBO €O cdepaMu mnpodeccuoHaIbHOW JACSATEILHOCTH, CBS3aHHBIMU
¢ (U3HKOH, W COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JOCTHKCHHSIX
bu3HUecKor HayKH.

Ha wusyuyenue ¢usuku (0a30BbId ypOBEHb) Ha YPOBHE OCHOBHOIO OOILEro
obpaszoBanusa orBoguTcs 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B Hemelnw), B 8
KJ1acce — 68 JacoB (2 gaca B Hezeno), B 9 knacce — 102 gaca (3 gyaca B HEIEIMIO).

[Ipennaraemspiii B mporpamme 1o (U3UKE MepeueHb JIabopaTOpHBIX padoT u
OTBITOB HOCUT PEKOMEHJATENbHBIN XapaKTep, YYUTENb JellaeT BHIOOP MPOBEICHUS
7aboparopHbIX pabOT M ONBITOB C YYETOM HUHAUBUAYAIbHBIX OCOOCHHOCTEU
o0OyJaromuxcs, CIUCKAa SKCIEPUMEHTANBHBIX 3aJaHuil, MpeyiaraéMbIX B paMKax
OCHOBHOT'O FOCYJIapPCTBEHHOT'O 3K3aM€EHa M0 (PUBHKE.



COAEPKXAHME OBYYEHMUSA

7 KJIACC
Pasznen 1. @®u3uka v e€ poJib B NIO3HAHMHU OKPY:KAIOLIEro MUpa
@duszuka — Hayka O npupozae. SfsieHus npupoxasl. DuU3NMUECKHE SABICHUA:

MEXaHUYECKHUE, TEIUIOBBIC, IIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3ByKOBEIE.
duznyeckue BeNUUnHbl. M3Mepenue puznueckux BennunH. Guznyeckue npudopsl.
ITorpemnocTs n3MepeHunn MexayHapoanas cucrema eIuHuLL.

Kak ¢wusuka u  fgpyrue  eCTeCTBEHHbIE HAayKM  HM3Y4YalOT  IPHUPOLY.
EcTecTBeHHOHAy4YHBIII METOJ MMO3HAHUS: HAOMIOAEHUE, TOCTAHOBKA HAyYHOTO BOMPOCA,
BBIIBIDKEHUE THIIOTE3, IKCIIEPUMEHT 110 TIPOBEPKE TUIIOTE3, 00BSICHEHHE HA0II01aeMOro
apreHus. Onucanue GU3NIECKHUX SBICHUN C TTOMOIIBIO MOJIETICH.

Jlemoncmpayuu
MexaHu4deckue, TeIIOBbIE, JIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHHUS.
®dusndeckue NprudOPHI U MPOoLEeypa MPSIMBIX U3MEPEHUN aHAIOTOBBIM U LIU(PPOBBIM
prudOpOM.

Jlabopamopnvie pabomol u onvimol

OnpeneneHue NEHbI JEIEHUS IIKaIbl U3MEPUTEIBHOTO MPUOOpa.

N3mepenune paccTosiHui.

N3mepenne 00bEMa KUAKOCTU U TBEPAOIO TeNA.

Omnpenenenue pasmMepoB MaJIbIX TEN.

N3mepenune TeMneparypsl IpU MTOMOIIH KUIKOCTHOTO TEPMOMETPA U JaTYHKa
TEMIIEpPaTypBhl.

IIpoBeneHue nccie0BaHus o IMPOBEPKE TMITOTE3BI: NAIBHOCTH MOJIETA IIApUKA,
NYIIEHHOTO TOPU30HTAIBHO, TEM OO0JIbIIE, YEM OOJIBIIIE BHICOTA ITyCKAa.

Paznea 2. IlepBoHavajibHble CBeIeHUS 0 CTPOEHUH BellleCTBA

CtpoeHue BEIIeCTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mmephl. OMbITHI, TOKA3bIBAIOIINE
JIMCKPETHOE CTPOEHUE BELIECTBRA.

JIB>xkeHHe yacTull BemecTBa. CBsA3b CKOPOCTH IBUKEHUS YACTHUIL C TEMIIEPATYPOU.
Bpoynosckoe mBmxenue, nuddysus. BzaumoneiicTBre 4acTuil BENMeCTBa: MPUTHKEHNE
Y OTTAJIKUBAHUE.

ArperatHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEH W TBEPIBIX
(KpucTaIM4YeCcKux) Teld. B3auMoCBsI3b MeEXJTy CBOWCTBAMHM BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSHHSX M HX aTOMHOMOJICKYISIPHBIM cTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSHUN BOJIBI.

Jlemoncmpayuu

Habmronenne 6poyHOBCKOTO JIBUYKCHUS.

Habmtonenue auddysun.

Habmtonenue sBieHuit, OOBACHSIOMIUXCS TMPUTHKEHUEM WIH
OTTAJKMBAaHUEM YaCTHI] BEIICCTRA.



JlabopamopHwvie pabomul u onvimol
OreHka 1ruaMeTpa aToMa METOJIOM PSIOB (C HCTONb30BaHueM (oTtorpaduii).
OnbITH IO HAOTIOCHUIO TETLUIOBOTO PACITUPEHHMSI Ta30B.
OnBITH IO OOHAPYKEHHUIO ACHUCTBUS CHUIJT MOJICKYJISIPHOTO TTPUTSHKCHHSL.

Pa3nen 3. /IBukeHHe M B3auMOJAEelCTBHE TeJl
Mexanundeckoe nBukeHne. PaBHoMepHOE U HepaBHOMEpPHOE ABHKEHHE. CKOPOCTD.
CpenHsist CKOpOCTb NPU HEPABHOMEPHOM JBHKEHHUH. Pacu€T myTu u BpeMeHu
JIBUKEHUS.
SBnenve wuHepuMH. 3aKOH HHEpUUU. B3aumonelcTBue Ten Kak MOpUYUHA
U3MEHEHUS CKOPOCTH JABWXKEHHUA Tell. Macca kak Mepa mHepTHOCTH Tena. [moTHoCTh
BeniecTBa. CBs3b MJIOTHOCTU € KOJTMYECTBOM MOJIEKYJ B €IMHHIIE 00ObEMA BEILIECTBA.
Cwita Kak xapakTepucThka B3aumozencTsus Ten. Cuiia ynpyrocty u 3akoH ['yka.
N3mepenue cwiibl ¢ IMTOMOLIBIO JTMHAMOMETpA. SIBICHHE TATOTEHUSI U CHJIA TSAKECTH.
Cwra Toxectn Ha Jpyrux IutaHetax. Bec Ttema. Heecomocts. Crioxkenue cui,
HaIpaBJICHHBIX 10 OAHOW mpsimoil. PaBHoxeicTByromas cwi. Cuia TpeHus. TpeHue
CKOJIBXKEHHUS U TPEHUE NTOKOsI. TpeHue B NpupoJe U TEXHUKE.

Jlemoncmpayuu
Habntonenue MexaHU4eCKOro ABUKEHUS Tea.
N3mepenune cKopoCcTH NpsIMOIMHENHOTO JBUXKEHUS.
HaOntonenue siBneHust THEPIIUU.
HaOntonenue nusMeHeHrs CKOPOCTH MPU B3aUMOJICHCTBUM TEJ.
CpaBHeHHE Macc MO B3aUMOJEHCTBUIO TEI.
CnoxxeHue cuil, HapaBJIEHHBIX 110 OJTHON MPSMOM.

Jlabopamophwvie pabomul u onvimol

OmnpenereHrne CKOPOCTH PABHOMEPHOTO IBIDKEHUS (IIapHUKa B XKHUIKOCTH, MOJICITH
IEKTPUYECKOTO aBTOMOOMIISI M TaK Jiajiee).

Omnpenenenue cpeHel CKOPOCTH CKOJBXKEHUS OpyCKa WM IapuKa 10 HAKJIOHHOH
TUTOCKOCTH.

OmnpeneneHue IIOTHOCTH TBEPIOTO TEA.

OMBITHL, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD pacTshKeHHS (JeopMarium) mpy>KUHbBI OT
IIPUIIOKEHHOMN CHUJIBI.

OnbITHI, IEMOHCTPHUPYIOIINE 3aBUCHMOCTD CHIIBI TPEHUS CKOJIBKEHHUS OT Beca Tella
U XapakTepa COMPUKACAIOIIUXCS TOBEPXHOCTEH.

Paznen 4. JlaBiieHue TBEPABIX TeJ, })KUAKOCTEH U ra3oB

HaBnenue. CriocoObl yMEHBIIIEHHUS W yBeJIWYEHUs daBieHus. JlaBmeHue rasa.
3aBUCUMOCTD JaBJICHUS Ta3a oT 00bEMa, Temneparypsl. [lepenada qaBiaeHus TBEPALIMU
TeJaMH, SKMIAKOCTAIMH U Ta3zamu. 3akoH Ilackang. IImeBmarnueckwe MaIlIdHEL.
3aBUCHUMOCTh JIaBJICHHS JKHUJIKOCTH OT MIyOWHBI. [HMapocraTnyeckuid mapajokc.
Coobmatromuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

Atmocepa 3emnm u arMmochepHoe JaBiieHHe. [IpudyuHBI CyIIECTBOBaHUS



BO3MyIIHOM 00omouku 3emiu. OnwiT Toppuuenu. M3smepenue armochepHOro



JaBJICHUs. 3aBUCUMOCTh aTMOC(EPHOTO AaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 11t U13MEpeHus: aTMOCHEPHOTO JaBICHUS.

JlelicTBHE )KUAKOCTH U ra3a HAa OTPYKEHHOE B HUX TeJIO. BrITankusaronas
(apxumenioBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnaBanue.

Jlemoncmpayuu

3aBUCUMOCTbD JaBJIEHUS ra3a OT TEeMIEPATYPHhl.

[lepenava naBieHUs KUAKOCTHIO U TA30M.

Coobmiaromuecs: COCy/bl.

I'mapaBnnyeckuii mmpecc.

[IposiBieHue neicTBUsS aTMOC(HEPHOTO J1aBICHUS.

3aBHCHMOCTD BBITAJIKUBAOIICH CHIIBI OT 00BEMA MOTPYKEHHON YaCTH Tejaa U
IUIOTHOCTH >KUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJIbI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue 11aBaHUS TeN: IUIaBaHUE WIIH IIOT'PYKCHUC TCJI B
3aBUCUMOCTH OT COOTHOIIICHUS IIIOTHOCTEH Teaa U KHNIKOCTH.

JlabopamopHvie pabomul u onvimol

HccnenoBanne 3aBUCHMOCTH Beca Tella B BOAE OT 00BEMA MOrpyKEHHOU
B KUJIKOCTb YaCTH TeJa.

Onpenenenue BBHITAJIKUBAIOIIEH CUIIBbI, IEUCTBYIOIIEH HA TENO, MOTPYKEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAKOIICH CHIBL, JIEUCTBYIOLIEHM Ha TEJO
B KUJIKOCTH, OT MAacChl TeJIa.

OnbITHI, TEMOHCTPUPYIOLIUE 3aBUCUMOCTD BBITAIKUBAIOIIEH CUIIBI, IEHCTBYIOLIEN
Ha TEJIO B )KUJKOCTH, OT 00bEMa MOTPY>KEHHOM B KUAKOCTb YACTH TeJla U OT IJIOTHOCTU
KUJKOCTH.

KoHcTpynpoBanue apeoMmeTrpa WIM KOHCTPYHPOBAHHE JIOAKH U OIpEACIeHUE €€
IrPy30I10ABbEMHOCTH.

Paznen 5. PaGora 1 MOIHOCTh. JHEPrus

Mexanudeckas padora. MOIIHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJ0K, HaKJIIOHHAs TIOCKOCTh. [IpaBuiio paBHOBecHs
peiuara. IlpumeHeHue mpaBuia paBHOBECHS pblyara K OJIOKY. «30JI0TOE MPaBUIIO»
mexannku. KIT/] mpocteix mexanu3moB. [IpocTeie MexaHU3MBI B OBITY U TEXHHKE.

Mexanunueckas sHeprusi. Kunetnueckasi 1 noteHianbHas sueprus. [IpeBpaiienue
OTHOTO BHJA MEXAHMYECKOM OHHEPruuM B JPYrol. 3aKOH COXPaHEHWs DJHEPrUU B
MEXaHHKE.

Jlemoncmpayuu
[Tpumepsl TPOCTHIX MEXaHU3MOB.

JlabopamopHhvie pabomul u onvimol
Onpenenenue pabOThI CWIBI TPEHUS TMPU PABHOMEPHOM JBUKCHUU
TeJa M0 TOPU3OHTAILHOMN MTOBEPXHOCTH.



UccnenoBanue ycnoBuid paBHOBECHUS pblyara.



N3smepenne KII/[ HakmOHHOM IIOCKOCTH.
N3ydenune 3ak0Ha COXpaHEHUSI MEXaHUYECKOW SHEPTUMU.

8 KUIIACC

Pa3znen 6. TenioBbie siBJIeHUS

OCHOBHBIE TOJOXKEHUS MOJEKYIIPHOKMHETUYECKOW TEOPUU CTPOCHUS BEIECTBA.
Macca u pasmepsl aToOMOB W MOJEKyJl. OMNbITh, NOATBEP)KIAIOIINE OCHOBHbIC
MTOJIOKEHUST MOJIEKYIIPHOKUHETHYECKOM TEOPHUH.

Monenu  TBEpAOTO, KHUIKOTO U  Tra3000pa3HOrO  COCTOSIHUM  BEIECTBA.
Kpucranmuueckue n amopdubie Tema. OObsiCHEHHWE CBOWCTB Ta3oB, >KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IMOJIOKEHUN MOJICKYJISIPHOKUHETHYECKOM Teopur. CMaynBaHue
Y KallWJUISIPHBIE SIBJICHUA. TEIUIOBOE pACIIMPEHUE U CHKATHUE.

Temneparypa. CBsizb TeMHOepaTypbl CO CKOPOCTHIO TEILJIOBOIO JBWKEHUSI YaCTHIL.
Buytpennsis sneprus. CrnocoObl U3MEHEHUSI BHYTPEHHEW SHEPIrUM: TeIulonepenadya u
coBepuieHne paboTel. Buael Temonepenaund:  TEIJIOMPOBOAHOCTh, KOHBEKIIHWSA,
V3JIy4YCHHUE.

KomnuecTtBo TemnoThl. VYhelbHas TEIUIOEMKOCThL BelleCTBa. 1emIoo0OMeH H
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oananca. [lnaBrneHune u OTBepjeBaHUE
KPUCTAUIMYECKUX BEIIECTB. YielbHas TeruioTa IutaBieHus. llapooOGpa3zoBanume u
koHaeHcauus. HWcmapenuwe. Kumenuwe. VYamenbHas  Temiora napooOpa3oBaHUS.
3aBUCHMOCTD TEMITEPATyPhl KUIIEHUS OT aTMOC(EPHOTO JIaBIICHHS.

BrnaxnocTts BO3ayxa.

DHeprus TOIIMBa. YelbHas TeIIOTa CTOPaHHUs.

[Tpunnmner padbotsl TemioBbix apurareneid KIIJ[ termoBoro nuraresns. TerioBbie
JIBUTATEIIA U 3alIMTa OKPYKAIOIIEH CPEJIbI.

3aKOH COXpAaHEHUS U MIPEBPAICHUS DHEPTHHU B TEIJIOBBIX ITpoIleccax.

Jlemoncmpayuu
Habmnronenne 6poyHOBCKOTO IBUKEHMSL.
HaGmronenue nuddysun.
HaGnronenue siBneHui cMauMBaHUsl U KaWIISIPHBIX SIBJICHUMU.
HabmnroneHue TemnoBoro pacimpeHus Teil.
W3meHeHue [faBieHMs ra3za IOpU HM3MEHEHMM O00bEéMa M HarpeBaHUM WIH
OXJIAXKJICHUU.
[IpaBuna n3MepeHus: TeMneparypsbl.
Bunbl Tenonepenaum.
OxJta’kieHue Ipyu COBEPILIEHUH paOOTHI.
Harpesanue npu coBepiiieHnn pab0oThl BHEITHUMHU CHUITAMH.
CpaBHEHHE TEIIIOEMKOCTEN pa3IMYHBIX BELIECTB.
HabmroneHue kumneHus.

Ha6JII-OIleHI/IC MMOCTOAHCTBA TCMIICPATYPHI ITPHU IIJIABJICHUU.



Moenu TeIUIOBBIX ABUTATENCH.

Jlabopamopnwvie pabomul u onvimol
OnbITHl IO OOHAPYKEHUIO ACHCTBUS CUIT MOJIEKYIISIPHOTO MPUTSHKSHHUS.
OnpITHI IO BRIPAIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.
OnpIThl IO HAOMIOIEHUIO TEIUIOBOTO PACIIMPEHMSI Ia30B, KUJIKOCTEN U TBEPIBIX
Teq. Onpenenenue AaBlIeHUs BO31yXa B OajioHe
HITpUIIA.
OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD
JaBJICHUS BO3yXa OT €ro o0béma u
HarpeBaHUs WA OXJIAXKICHUS.
[IpoBepka rumore3pl JIUHEWHOM 3aBUCUMOCTU JJIMHBI CTOJOMKA >KUAKOCTH
B TEPMOMETPUYECKON TpyOKe OT TeMIepaTyphbl.
HaGnronenue naMeHeHusi BHyTPEHHEH SHEPTUU Teja B pe3yibrare TeIuionepeaayn
Y paOOThl BHEILIHUX CHIL.
HccnenoBanue sBieHUs TEIJIOO0OMEHA TIPU CMETIIMBAHUU XOJIOAHOU U TOPSYEH BOIBI.
OnpeneneHue KOIUYECTBA TEIUIOTHL,  ITOJYYEHHOIO BOJAOM  IIPH
TEMI000MEHE C HArPEThIM METAJUTMYECKUM LIUITUHIPOM.
Ornpenenenue yaenbHOM TEMIOEMKOCTH BEILIECTBA.
HccenenoBanue nporecca UCIapeHus.
Ornpenenenne OTHOCUTEIBLHOM BIAXKHOCTH BO3/1yXa.
Onpenenenue yaenbHON TEMIOTHI IJIaBIEHUS JIb/A.

Paznen 7. DuekTpuuyeckne 1 MATHUTHBIE SIBJICHUS

Onektpuzauusi Ten. JIBa poma aneKTpuyecKkux 3apsiioB. B3aummopeiicTBue
3apspKEHHBIX Tesl. 3akoH KynoHa (3aBUCMMOCTD CHITbI B3aUMOJICHCTBHS 3aPSKCHHBIX Tell
OT BEJIMYMHBI 3aPSI0B U PACCTOSHUS MEXKY TEJIaMHM).

Onekrpuueckoe mnone. Hanpsokx€HHocTs dmekTpudeckoro noissd.  [IpuHnumn
CYTIEPITO3ULIUU AEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocutenn »5sneKTpU4ecKuX 3apsoB. ODJIEMEHTAPHBIA 3JIEKTPUUECKAN 3apsii.
Crpoenue aroma. IIpOBOOHUKM M IUPNEKTPUKHU. 3aKOH COXPAHEHUS DJIEKTPUYECKOrO
3apsaa.

DNEeKTPUYECKHUM TOK. YCIIOBHS CyIIECTBOBAHMS JEKTPUUECKOro TOKa. McTouHnkm
MOCTOSIHHOTO TOKa. JIeHCTBUSL d3IEKTPUUECKOr0 TOKa (TEIIOBOE, XHUMHUYECKOE,
MarHuTHOE). DJIEKTPUUECKUIA TOK B HKHUIKOCTIX U Ta3ax.

Onekrpuueckas nenb. Cuia Toka. DneKkTpuyeckoe HamnpspkeHue. ConpoTUBIEHUE
MPOBOJIHUKA. YAEJIBHOE CONPOTHBJICHUE BelecTBa. 3akoH Oma s ydacTKa LEeMH.
[TocnenoBarenbHOE U NApaALIEIbHOE COCTMHEHUE TPOBOTHUKOB.

Pabora w®  MOIIHOCTP  3NEKTpUYECKOrOo TokKa. 3akoH Jlxoyns—JleHua.
DNEKTpUYECKUe IEeNH M TOTPEOUTENH 3JIEKTpUYecKoi 3Hepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[TocrosiHHbIE MarHuThl. B3aMMOIENCTBUE MOCTOSIHHBIX MAarHUTOB. MarHutHoe
nosie. MarHutHoe 1mosie 3eMJIM U ero 3HaYeHHE IS KU3HU Ha 3emuie. OnbIT DpcTena.



MarnutHoe MoJie 3AJIEKTPUUECKOro TOKa. lIIprUMEHEHHE BIEKTPOMAarHUTOB B TEXHHKE.
JleiicTBHE MAarHUTHOTO MOJIA HA MPOBOJHUK C TOKOM. DJEKTPOJBUTATENb MOCTOSITHHOTO
Toka. Hcrnonp3oBaHHWE  DBIEKTPOABUTATEIEM B TEXHHUYECKUX  YCTPOMCTBAX U
Ha TPAHCIIOPTE.

OnbiTel Papajies. SBieHUE dIEKTPOMArHUTHOM HMHAYKUMHU. [lpaBuno Jlenna.
OnekrporeHeparop. CrocoObl MOTYyYCHHUS SJICKTPUUCCKOM IHEPTHH. DIICKTPOCTAHIIHH
Ha BO300OHOBJISIEMbIX HCTOUHUKAX YHEPTUH.

Jlemoncmpayuu
DJeKTpu3aIus Tel.
JIBa pona 2JIEKTpUUYECKUX 3apsAI0B U B3aUMOJCUCTBUE 3aPSKEHHBIX TEJ.
YCTPOHCTBO U ACUCTBUE DIEKTPOCKOIA.
DneKTpocTaTuiecKast UHAYKIHUS.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPsI0B.
[IpoBOAHUKHN U AUAIEKTPUKH.
MopaenupoBaHUE CHIIOBBIX JIUHUM 3JIEKTPAYECKOTO TTOJIS.
HcTouHuKY OCTOSHHOTO TOKA.
JIelCTBUS AIIEKTPUYECKOTO TOKA.
DIIEKTPUUYECKHIM TOK B )KUIKOCTH.
I"a3oBbIii pazps.
N3Mepenue CUItbl TOKa aMIIEPMETPOM.
N3Mepenune anekTpruiecKoro HanpsiKEHUsI BOJIBTMETPOM.
Peocrar u Marazus conpoTUBIICHUN.
B3auMopelicTBrue MOCTOSIHHBIX MAarHUTOB.
MopenupoBaHre HEBO3MOXKHOCTH PA3ACICHUS MTOJIKOCOB MAarHUTA.
MopenupoBaHre MarHUTHBIX IOJIEA IIOCTOSIHHBIX MarHUTOB.
OnbIT Dpcrena.
MarauTHoE€ 1noje Toka. INEKTPOMATHUT.
JlerncTBre MarHUTHOTO TIOJISL HA IPOBOJHUK C TOKOM.
DNEKTpOABUTATENb TOCTOSIHHOTO TOKA.
UccnenoBanue siBIEHUS 3NEKTPOMATHUTHOM UHIYKIIHH.
OnbiTel Dapajes.
3aBUCUMOCTD HaIlPaBJICHUSI HHAYKIMOHHOIO TOKA OT YCJIOBUW €r0 BO3HUKHOBEHHUSI.
DIIEKTPOTeHEPATOP MOCTOSIHHOTO TOKA.

JlabopamopHvie pabomul u onvimol
OnbITHI 110 HAOTFOCHUIO STICKTPHU3AINH TEJI HHIYKIIUEH U ITPH CONTPUKOCHOBCHHH.
HccnenoBanne AEHCTBYS SIEKTPUUYESCKOTO TIOJST HA POBOAHUKH M TUJICKTPHUKH.
COopka 1 mpoBepKa pabOThI AIEKTPUIECCKOH IETIH MOCTOSHHOTO TOKA.
W3mepeHne u peryJMpoBaHUe CHITBI TOKA.
N3mepenne u perynmvpoBaHUe HAMPSHKEHUS.
WccnenoBanue  3aBUCMMOCTM  CHUJIBI  TOKa, HAYIIETO 4Yepe3  pe3ucTop,
OT CONPOTHUBJICHUS PE3UCTOPA U HANIPSDKCHHSI HA PE3UCTOPE.



OneITBl, JEMOHCTPUPYIOIIME 3aBHCHUMOCTh 3JEKTPUYECKOTO
CONPOTHBIICHUS TPOBOJHUKA OT €r0 JUIMHBI, INIOAA1 OTIEPEYHOTIO CEYEHNS U
Marepua’a.
IIpoBepka npaBuiia CI0KEHUS HANIPSHKEHUN IPU I10CIIEI0BATEIIbHOM COCIMHEHUN
JIByX PE3UCTOPOB.
IIpoBepka nmpaBuiia Uit CUIIBI TOKA TP MApaJIEIIbBHOM COCITMHEHUH PE3UCTOPOB.
Onpenenenne paboThl IEKTPUUIECKOTO TOKA, UIYILIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIHOCTH MIEKTPUUECKOTIO TOKA, BBIAEISIEMON HA PE3UCTOPE.
HccnenoBanne  3aBUCHUMOCTHM  CWJIBI  TOKA, MAYIIETO 4Yepe3  JIAMIIOUKY,
OT HANpPSKEHUS HA HEW.

Onpenenenue KIIJ[ narpesarensi.

HccnenoBanne MAarHUTHOTO B3aMMOJICUCTBUS MTOCTOSTHHBIX MAarHUTOB.

N3y4yenne MarHuTHOTO TOJISI MOCTOSTHHBIX MAarHUTOB TIPU X OOBEAUHEHUH U
pazaeneHu .

HccnenoBanue neicTBUS 3IEKTPUIECKOTO TOKA HA MATHUTHYIO CTPETIKY.

OnbITel, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIbI B3aWMOAECHCTBHS KATYIIKU
C TOKOM Y MarHuTa OT CUJIbI TOKA W HApaBJICHUS TOKA B KaTyIIKe.

N3yueHue neicTBUS MATHUTHOTO TMOJISl HA MPOBOIHUK C TOKOM.

KonctpyupoBanue u nu3ydeHue paboThl AJIEKTPOIBUTATENS.

N3smepenne KII/] anexrpoasurareibHONM yCTaHOBKH.

OnbITHI O UCCIIEIOBAHUIO SIBJICHHS JIEKTPOMAarHUTHOM MHIIYKIIMU: UCCIIEI0OBAaHUE
M3MEHEHUN 3HAUCHUS U HANpaBJIEHUS UHAYKIIMOHHOTO TOKA.

9 KUIIACC

Pazgen 8. Mexannueckue siBJICHUS

Mexanuyeckoe  JBHKeHME.  MarepuanbHass — Touka. (Cucrema — oTcuéra.
OTHOCHUTENIBHOCTh ~ MEXAaHUYECKOTO  JIBKEHUs. PaBHOMEpHOE  MIpsSIMOJMHENHHOE
nBwkeHne. HepaBHoMepHOe mpsMonuHelHOe naBuxkeHue. CpenHsss U MrHOBEHHas
CKOpPOCTb TeJIa IPU HEPABHOMEPHOM JIBU>KEHUU.

Yckopenue. PaBHOYyCKOpeHHOE MpSIMOJIMHEHOE nBuxkeHrne. CBOOOIHOE NajicHNE.

Omnpbitel ['anunes.

PaBHOMEpHOE BMXKEHME 110 OKpYKHOCTH. [lepuon u wyactora oOpauieHusl.
JIuneriHas v yrinoBasi CKOpocTHu. LIEHTpOCTpeMUTENBHOE YCKOPEHHUE.

ITepssiit 3akoH HeroroHa. Bropoii 3akoH Herotona. Tpetuit 3akoH HeroToHa.
[IprHIMI Cyneprio3unuuy CUil.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: Cujla TPEHHUS CKOJBXKEHHUS, CHJIa
TPEHUS [IOKOs, IPYTUE BUIBI TPEHUS.

Cuna TSXKECTH U 3aKOH BCEMUPHOTO TATOTEHUS. YCKOpEHUE CBOOOIHOTO IMaJICHUS.
JIBmwxenne mnaHer Bokpyr Comnnuna. IlepBas kocmMuueckas ckopocTtb. HeBecoMocTs u
IIEpErpy3KHU.



PaBHOBecue wMarepuanbHOW TOUYKH. AOCOIIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJA C 3aKPEIUIEHHON OChIO BpalleHus. MomeHT cuiibl. LIeHTp TskecTH.

Nmnynsc Tena. M3meHenne wmmynbca. Mmmynbec cunbl. 3aKOH COXpaHEHUs
UMITYJIbCa. PEaKTMBHOE IBUIKEHUE.

Mexannueckass pabota U MOIIHOCTh. PaboTa cui TsKecTH, YNpyrocTH, TPEHUS.
Cesi3b  sHeprun u  paboThl. [loTeHuuanbHas dSHeprust Tena, MOIHATOTO HaJ
IIOBEPXHOCThIO 3eMJId. lloTeHlnManpHas SHEprus CKarou npyxuHbl. KuHeTnueckas
sHeprus. Teopema O KHHETHYECKOM OHHEPrHMM. 3aKOH COXPAHEHHUS MEXaHMYECKOU
SHEPTHUH.

Jlemoncmpayuu

HaGnronenne MexaHn4ecKoro ABMKCHHSI Te€Jla OTHOCUTEIFHO Pa3HBIX TeJl OTCUETA.

CpaBHeHUe NyTel U TPACKTOPUIA JBHXKEHUS OJTHOTO U TOTO K€ TeJla OTHOCUTEILHO
pPa3HBIX TEJ OTCYETA.

N3Mepenune CKOpoCTH U YCKOPEHUS MPSIMOJIMHEUHOTO JBUXKCHUS.

HccnenoBanne npu3HakoB PaBHOYCKOPEHHOTO JIBUKCHUSI.

Habmnronenue aBM>KeHUsI Tea 1Mo OKPY>KHOCTH.

HaOntonenne MexaHMYECKUX SIBJICHUM, MPOUCXOIANIUX B CHCTEME OTCUéTa
«Tenexka» rpu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KCHHH OTHOCHTEIIFHO KaOMHEeTa
(bu3uKu.

3aBHCUMOCTD YCKOPEHHUSI TENA OT MACChI TEJIA U ICMCTBYIONIEH HA HETO CHJIBI.

HaGmronenue paBeHCTBA CHIT TIPU B3aMMOJICHCTBUH TE.

N3meneHune Beca Tena 1mpu yCKOPEHHOM JIBUKEHHH.

Ilepenaya nmnysnbca Ipy B3aMMOIEUCTBUU TEIL.

[IpeoOpazoBanus SHEPTUH NIPU B3AaUMOJICHCTBUN TEN.

CoxpaHeHue UMITyJIbca IPU HEYTIPYTOM B3aUMOJICHCTBUM.

CoxpaHeHue UMITyJbca IPU a0COIOTHO YIIPYTOM B3aUMOJICUCTBUMU.

Habntonenue peakTMBHOTO JABUIKEHUS.

CoxpaHeHre MEXaHUYECKOM SHEPTUU ITPU CBOOOIHOM MaICHHH.

CoxpaHeHHME MEXaHMYECKOW OJHEPruyd MpU JBWKCHUM Tena TMOJ
JIEUCTBUEM TIPYKUHBI.

JlabopamopHvie pabomul u onvimol

KoHcTpynpoBanue Tpakra JJig pa3roHa U JaJbHEHIIET0 paBHOMEPHOIO JABUKEHUS
HIapUKa WU TEJIEHKKH.

OmnpeneneHue cpenHe CKOPOCTH CKOJIBbKEHHSI OpycKa WM JABMKEHHS LIApHUKa 110
HAaKJIOHHOM IJIOCKOCTH.

Onpenenenne yCKOpeHHs Tejla MPU PABHOYCKOPEHHOM JBHKEHHMM IO HAKJIIOHHOU
IIJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IIYTH OT BPEMEHU NPU PaBHOYCKOPEHHOM JIBHKCHUU
0e3 HayaJIbHON CKOPOCTH.

[IpoBepka THMOTE3bI: €CIA INPU PABHOYCKOPEHHOM JBH)KEHHU O€3 HadaJIbHOU
CKOPOCTM MYTH OTHOCATCS KakK pPsAI HEYETHBIX YHUCEI, TO COOTBETCTBYIOILIUE



IMPOMCIKYTKHU BPCMCHH OIMHAKOBBI.



HccnenoBanne 3aBUCUMOCTH CHITBI TPEHUS CKOJTBKEHUS OT CHJTbI HOPMAJIBHOTO
JaBIICHUSI.

Onpenenenue k03¢hUITMEHTA TPEHUS CKOJBKEHUS.

Omnpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenne pabOTBl CWJIBI TPEHUS TP PABHOMEPHOM JIBIDKEHUU
TeJa MO TOPU3OHTAIBHOM MTOBEPXHOCTH.

Omnpenenenue pabOThI CUIIBI YIPYTOCTH MIPH MOABEME TPy3a C UCTIOIb30BaHUEM
HETIOABM)KHOTO M MTOJIBUYKHOTO OJIOKOB.

N3ydeHune 3akoHa COXpaHCHUS SHEPTHH.

Pa3znen 9. Mexannueckue KoJI€0OAaHUA M BOJTHBI

KonebarenbHoe naBuxeHue. OCHOBHBIE XapaKTEpPUCTUKU KoJieOaHM: Nepuof,
4acToTa, amIuIMTyaa. MaremaTtudecKkui U IpYKUHHBIA MasaTHUKU. lIpeBpaienue
SHEPIUH MpH KOJIeOATETbHOM JIBUKEHUU.

3aryxatomue kojeOaHusa. BbeiHyxneHHble KoneOaHus. Pe3onanc. MexaHuueckue
BOJIHBL. CBOMCTBA MEXaHMYECKUX BOJMH. [IpomonbHbie M momnepeyHble BOIHBL. JlMHA
BOJIHBI M CKOpPOCTHb €€ pacnpocTpaHeHHs. MexaHW4eCKue BOJIHBI B TBEPAOM TEIE,
CEHCMHUYECKUE BOJIHBI.

3Byk. I'pomkocTh 3Byka u BbicOTa TOHa. OTpakeHue 3Byka. MHPpa3Byk u
YIABTPa3BYK.

Jlemoncmpayuu
Habmntonenue xoneGaHuii TeJ MOA NEUCTBUEM CHUJIBI TSKECTU U CUIIBI YIIPYTOCTH.
HaGmronenue konebanuii rpy3a Ha HUTH U Ha IPYKUHE.
HaGmronenue BEIHYKICHHBIX KOJIeOaHUI 1 pe30HaHCA.
PacnpocTtpanenue nmpoobHBIX U MOMEPEYHBIX BOIH (Ha MOJISTIH).
Habmnronenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHUI PE30HAHC.

JlabopamopHvie pabomul u onvimol
Omnpenenenue 4acToThl U MEPUOJA KOJIEOAHHI MaTeMaTHYeCKOTO MasTHUKA.
OrnpeseneHue 4aCTOTHI U TIepro/ia KoJieOaHUi Py KUHHOTO MasiTHUKA
UccnenoBanue 3aBUCUMOCTH MEpUO/Ia KOJeOaHUM MOIBEIIIEHHOTO K HUTH Tpy3a
OT JIJTMHBI HUTHU.

HccnenoBanne 3aBUCUMOCTH Tepuofa KojieOaHUM  IPY>KMHHOTO
MasiTHUKA OT Macchl Irpy3a.

[IpoBepka HE3aBUCHMOCTH MepUoa KojieOaHHii rpy3a, MOABEIIEHHOTO K HUTH, OT
Macchl Ipy3a.

OnpIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTh  Meprojia KojieOaHuM
IPYKMHHOTO MasgTHUKA OT MacChl Ipy3a U KECTKOCTH MPY>KUHBI.

N3mepeHne yckopeHus CBOOOJHOTO MaICHUS.



Paznen 10. DiieKTpoMarHuTHOE MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHbI



DNEeKTPOMarHuTHOE ToJIE. DIEKTPOMAarHuTHbIE BOJIHBI. CaoiicTBa
AJIEKTPOMArHUTHBIX BOJH. [lIkama  SJI€KTpOMAarHUTHBIX BOJH. Mcmonb3oBaHue

AJIEKTPOMATHUTHBIX BOJIH JJIs1 COTOBOM CBSI3H.
DJleKTpoMarHuTHas rnpuponaa ceera. CkopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBOMCTBA ANEKTPOMArHUTHBIX BOJIH.
BoaHoBBIE CBOICTBA CBETA.

JlabopamopHwvie pabomul u onvimol
N3y4yeHue cBOMCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOILBbIO MOOUIIBHOTO TenedoHa.

Pasnea 11. CBeToBbIe ABICHUS

JlyyeBas monens cBera. Mctounmku cBera. [IpsMonnHEWHOE pacmpoCTpaHEHUE
ceera. 3armeHusa Connna u JlyHel. OtpakeHume cBera. Ilnockoe 3epkanio. 3akoH
OTPAKEHHUS CBETA.

IIpenomnenue cBera. 3aKoH npejaoMieHus cBeTa. [lonHoe BHyTpeHHEE OTpakeHHE
cBera. Mcronp30BaHye MOJTHOTO BHYTPEHHETO OTPAXKEHMS B ONITHYECKUX CBETOBOIAX.

JIunza. Xox nydeit B nuH3e. Onruyeckas cuctema ¢oToanmnapara, MUKPOCKOIa U
Teneckona. [ a3 kak ontuyeckas cucrema. bnm3opykocTs U TalIbHO30PKOCTb.

Paznoxenne 6enoro ceera B cnektp. OnbiTel HptoToHa. Clio)KeHHE CIIEKTPATIbHBIX
uBeToB. Jlucnepcus ceera.

Jlemoncmpayuu
[IpssMonuHEHOE pacIpOCTpaHEHUE
ceeta. OTpakeHue CBeTa.
[Tomyuenue n300pakeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajlax.
[Ipenomiienue ceera.
OnTuyeckuii CBETOBOA.
Xox mydeii B coOuparonieil JinHs3e.
Xox 1yyel B pacCeuBarOIIEH JINH3E.
[Tomyuenue n300paskeHUM C MOMOIIBIO JIUH3.

[Tpuntun aeicTBus oToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.
Mopnens rma3sa.

Paznoxxenue 6enoro cBeTa B CIIEKTP.

[Tomydyenue Genoro cBeTa Mpy CIOKESHUH CBETA Pa3HBIX I[BETOB.

JlabopamopHwvie pabomul u onvimol
HccnenoBanne 3aBUCHMOCTH yTJIa OTPAKEHUSI CBETOBOTO JIyda OT yIJia IMaIeHusl.
N3ydeHne xapakTeprucTUK N300paXeHHs MpeIMeTa B TUIOCKOM 3epKaJe.
HccnenoBanne 3aBUCUMOCTH YIJIa MPEJIOMIICHUS CBETOBOTO JIyda OT yTJia aIeHUs
Ha TPAHUIIE «BO3TYX—CTEKIIO.
[Tonyuenne n300pakeHM C MTOMOIIBIO COOMPAIOIIEH JTUH3HI.



Omnpenenenne GpOKyCHOTO PAaCCTOSTHUS U ONITUYECKOW CHITBI COOMPAIOIIEH JINH3HI.

OnBITHI IO pa3NOKEHUIO OEJIOTO CBETa B CIHEKT).

OnBITH IO BOCIIPUATHIO IBETA MPEIMETOB MPH MX HAOIIONEHUU Yepe3 IBETOBHIE
(bUABTPHI.

Pa3nen 12. KBanToBbIe IBJICHUSA

Omnsitel Pezepdopaa u nnanerapHas moaens aroma. Mosens aroma bopa.
Hcnyckanue u noniomenue ceeta aromom. KBaHThl. JInHeuaTbie CIEKTPHI.

PamnoakTuBHOCTE. Asb(a, O6eTta- 1 ramMmma-usnydeHus. CTpoeHHue aTOMHOTO Sfpa.
Hyxnonnast mogens atomHoro siapa. M3oronsl. PaguoaktuBHbie npepamienus. [lepuon
noJiypacnaja aTOMHBIX SIEP.

SnepHble peakyn. 3aKOHBI COXPAHEHUS 3apsI0BOIO U MACCOBOTO YUCEI. DHEPTUS
CBsI3M aTOMHBIX sjep. CBs3b Macchl M dHEpruM. Peakiuy cUHTE3a W JACJICHUS sJEp.
Nctounuku sneprun CosHia v 3BE3I.

SAnepHnass osHepretuka. JIeWCTBUS pPaJMOAKTUBHBIX M3JIYYEHUM Ha JKUBBIC
OpTraHU3MBI.

Jlemoncmpayuu
CrexTpbl U3MTy4eHUS U MOTJIOIICHHUS.
CrekTpsbl pa3IuyHbIX Ta30B.
CrnexTp Bomopoa.

HaGmronenue TpekoB B kamepe BunbcoHa.
Pabora cuéTurka HOHU3UPYIOIINX U3TyUYCHHI.
PerucTtpanus uzinydeHus: IpUpOAHBIX MUHEPAJIOB U TTPOTYKTOB.

JlabopamopHvie pabomul u onvimol

HabmroneHre CIUIONIHbBIX U JIMHEHYAThIX CIICKTPOB U3ITyUeHUSI.

HccnenoBanne TpEKoB: M3MEPEHUE IHEPTUU YACTHIIHI TTO TOPMO3HOMY TTyTH (110
dbororpadusim).

W3mepenne paarnoakTUBHOTO (poHa.

IToBTOPUTEJIHbHO-0000 1AM MOTYJ/Ib

[ToBTOpUTETHLHOOOO0MIAIONINIT MOIYNb TMpPEAHA3HAYEH JUIS CUCTEMATHU3alUd |
0000IIEeHUS TPEIMETHOTO COJCPKAHUS U OMbITA ACATEILHOCTH, MPHOOPETEHHOTO MPH
U3yUYeHUU BCEro Kypca (HU3MKMA, a Takke JJid TOATOTOBKM K OCHOBHOMY
TOCYyIapCTBEHHOMY »JK3aMeHy M0 (u3uke a1 OOydaroluxcsi, BBIOpABIIMX ATOT
y4eOHBIN TIPEeIMET.

[Ipn wu3yyeHUM HTAHHOTO MOAYISA pEATU3YIOTCS W CHUCTEMAaTU3UPYIOTCS BUIBI
JeSITEeIbHOCTH, HAa OCHOBE KOTOPHIX OOECIEUMBAETCA JOCTHIKEHHE MPEIMETHBIX U
MeTanpeaMETHbIX TUTAHUPYEMBIX pe3yIbTaToB oOyueHus, dopmupyercs
€CTeCTBEHHOHAy4Hasi T'PaMOTHOCTb: OCBOCHHE HAy4YHBIX METOOB HCCIIEIOBAHUS
SIBTICHUH MPUPOIBI M TEXHUKH, OBJIAJICHUE YMEHUSIMHU OOBSICHATH (DU3HUECKHE SBICHUS,



IIPUMEHSST TOJIyYCHHBIE 3HAHUWA, pElIAaTh 3a/1a4yd, B TOM YHCIIE KAau€CTBEHHBIC U
HKCIIEPUMEHTAJIbHBIE.

[IpyHIMOMATBHO [ESATENBHOCTHBIA XapakTep AAHHOTO pas3fena peanu3yeTcs 3a
CY€T TOTO, YTO OOYYAIOIIHUECS BBIMOIHSIOT 3aJ]aHNs, B KOTOPBIX UM IpeAJiaraeTcs:

Ha OCHOBE TOJYYEHHBIX 3HAHWUW pacro3HaBaTh U HAYYHO OOBSICHATH (HU3UUECCKUC
SIBJIEHUS B OKPYXKAIOLIEH PUPOJE U MOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh HAYYHBIE METO/IbI UCCIIEIOBAHUS (PU3UUECKUX SIBJICHUH, B TOM YHCIIe
JUISL IPOBEPKHU TUTIOTE3 U MOTYYEHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH, HAay4YHbIE OCHOBBI HamOoOJiee BaXHBIX JOCTWKEHHM COBPEMEHHBIX
TEXHOJIOTHM, HAIpUMEpP, IMPAKTUYECKOTO HCHOJb30BAHUS PA3JIUYHBIX HCTOYHUKOB
SHEPrMM Ha OCHOBE 3aKOHA NPEBpPALIECHHS M COXPAHEHHS BCEX HU3BECTHBIX BUIOB
SHEPTHUH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUSA ITPOI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMU A

N3yyenune (u3MKyu Ha ypoBHE OCHOBHOIO OOIIETO0 0Opa3oBaHUsS HAIPABICHO Ha
JOCTHKEHHE JIMYHOCTHBIX, METANpPEAMETHBIX U TMPEIAMETHBIX 00pa30BaTeNIbHbBIX
Pe3yJIbTaToB.

JIMYHOCTHBIE PE3VJIBTATBI

B pesynbrare n3yuenus Gpu3uku Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHus y
oOyuarorerocst 6yayT chOpMUPOBAHBI CJIETYIONINE JTUYHOCTHBIC PE3YJIBTAThl B YaCTH:

1) naTpUOTHYECKOT0 BOCTIUTAHHUS:

IIPOSIBJIEHUE MHTEpPECA K NCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM
($u3nyeckol HayKu;

LIEHHOCTHOE OTHOLIEHHUE K TOCTHXKEHUSIM POCCUNCKUX YUEHBIX(PU3UKOB;

2) I'PaKIaHCKOT0 1 NYXOBHO-HPABCTBE€HHOT'0 BOCIMTAHUSA
I'OTOBHOCTb K AKTHBHOMY Y4aCTHIO B 06Cy)KI[eHI/II/I O6HIGCTBGHHO-3Ha‘-II/IMI>IX u
ITHYCCKUX npo6neM, CBA3aHHBIX C IIPAKTHYCCKUM IIPUMCHCHUEM JOCTHXKCHU U (bI/ISI/IKI/I,
OCO3HAHUC BAJKHOCTH MOPAJIBHOITUYCCKUX IMPUHIOUIIOB B ACATCIbHOCTHU y‘léHOFO;

3) 3¢cTeTH4eCKOro BOCIIUTAHHUSA :
BOCIIPUATHE OSCTETHYECKHX KadecTB (Qu3nueckol Hayku: €€ TapMOHHYHOTO
MOCTPOCHUS, CTPOTOCTU, TOYHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTI'0 MIO3HAHUSA:

OCO3HAaHME LEHHOCTU (PU3MYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI PA3BUTHS TEXHOJIOTHUM, BAXKHEUIIEN COCTABISIOLLIEH KYJIBTYPBI,

pa3BUTHE HAy4yHOW JIOOO3HATENBHOCTH, HWHTEpPECa K HCCIENOBATEIbCKOM
JEATENbHOCTH;

5) popmMupoBaHUA KYJIbTYPbI 310POBbSI M IMOLMOHAJIBHOIO 0JIATOMOJIy YU :
OCO3HAaHUE IIEHHOCTH 0Oe3zomacHOro oOpa3a KU3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTHU MPABUJI O€30MaCHOTO MOBEICHUS Ha TPAHCIIOPTE, Ha
JOpOTax, C 3JEKTPUUECKUM U TEIJIOBBIM 000OPYAOBAHHEM B IOMAIIHUX YCIOBUSIX;
chopMUpPOBAaHHOCTh HaBbIKa pedIeKCUU, MTPU3HAHUE CBOETO MpaBa Ha ONIMOKY U
TAKOTO e [paBa y JAPYroro 4ejaoBeKa;

6) Tpy10BOIo BOCIIUTAHMSA:

aKTUBHOE YydYacTHE€ B PEIICHUM TMPAKTHUYECKUX 3ajJad (B paMKax CEMbH,
oOpa3oBaTesibHOW OpraHu3alii, ropoja, Kpas) TEXHOJOTMYECKOW U COLUUAbHON
HANPABJIEHHOCTHU, TPEOYIOIINX B TOM YKCIIE U PU3NUECKUX 3HAHUM;

UHTEpEeC K MPaKTUUECKOMY U3YUYEHHUIO podeccuii, CBI3aHHBIX ¢ (PUUKOM;



7) 3K0JIOTM4€CKOr0 BOCIIUTAHUA:

OpUEHTAIMs Ha MIPUMEHEHHE (DU3NYECKUX 3HAHUU JIJIs pelieHus 3a1a4d B 00JIacTH
OKpY>KaloIllel cpefbl, IUIAHUPOBAHHUS TIOCTYNIKOB M OIEHKH MX BO3MOXHBIX
MOCJIEACTBUN JIJIS1 OKPY>KAIOIIEH CPEIbl;

OCO3HaHME TO0AILHOIO XapaKTepa HKOJIOTMYECKUX MPoOJieM U MyTeH UX pelieHus;

8) aganTanuu K U3MEHAIIMMCH YCJIOBUAM COMAIbHON U IPUPOIHOM Cpebl:
NOTPEeOHOCTh BO B3aWMOJICUCTBHM TIPH BBHITIOJTHEHUW HCCIEAOBAHUM U TIPOCKTOB

bu3HUecKol HAPABICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JPYTHUX;
MOBBIIIEHUE YPOBHSI CBOE€H KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JEATEIbHOCTD;
noTpeOHOCTh B (DOPMHUPOBAHHWU HOBBIX 3HAHUM, B TOM 4YHCIe (DOpMYIHpPOBAThH
UJIEH,

MOHSITHUSI, TUTIOTE3bI O (PU3UYECKUX O0BEKTAX U SABJICHUSX;

O0CO3HaHHE Je(HUIIMTOB COOCTBEHHBIX 3HAHWM M KOMIICTEHTHOCTEH B 00JacTH
busuKy;

IUTAHUPOBAHHUE CBOETO PAa3BHUTHS B NMPHOOPETCHUH HOBBIX (PU3NYCCKUX 3HAHUI;

CTPEMIICHHE aHAJIM3UPOBATh U BBISIBIISITH B3aUMOCBSI3U ITPUPOJIBI, OOIIECCTBA U
AKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (PH3NYCCKHUX 3HAHHM;

OIICHKA CBOMX JICMCTBHUM C YU4ETOM BIMSHHUS Ha OKPYXKAIOIIYIO CPEIy, BOBMOMKHBIX
I100aJIbHBIX TTOCIICICTBHM.

METAINIPEIMETHBIE PE3YJ/IBTATBI

B pesynprare ocBoeHus mporpaMmbl Mo (QU3WKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpasoBanusa y oOyuwaromierocs OyayT c(popMHUpOBaHBI METANPEIMETHBIE PE3YJIBTaThI,
BKJIFOUAIOIIIHE MO3HABaTEIbHBIC YHUBEpCaJIbHBIC y4eOHbIe JENCTBUA,
KOMMYHHUKATHBHbBIE YHUBEpPCAITbHBIC yueOHbIe NeHCTBUS, PETYISTUBHBIC
yYHHUBEpCaJbHbIC yUeOHbBIC TCHCTBU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE HeilCTBHUSA

ba3oBbie JJornueckue a1eMcTBUS:
BBISIBIISITh U XaPAaKTEPHU30BATh CYIIECTBEHHBIE MPHU3HAKN OOBEKTOB (SIBICHHNA);
yCTaHABIIMBATh CYIIECTBEHHBIN MTPHU3HAK KIacCU(HUKAIIUK, OCHOBAHUS

JU1s1 0000ITICHUS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTHBOPEYHSI B paCCMaTPUBAEMBbIX (DaKTaX, JTaHHBIX
Y HaOMIOICHUSIX, OTHOCSIIUXCS K (PU3UYECKUM SBIICHUSM;

BBISIBIISITh IPUIMHHOCIICJICTBEHHBIE CBS3M MPHU M3YyYeHUU (PU3NYECKUX SBICHUNA W
MPOIIECCOB, JENIaTh BBIBOJBI C HWCIOJIB30BAHUEM JEAYKTHBHBIX W WHAYKTHBHBIX
YMO3aKJIIOYCHHH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBA3SX (PU3NUECKUX BEIINYHUH;

CaMOCTOATENIHO BBIOMpaATh CHOCOO pelieHus y4eOHOW (U3MYECKO 3ajadu
(cpaBHEHHE HECKOJIBKHX BapUAHTOB PEIICHUS, BHIOOP HarOoIIee TMOAXOISIIETO C YIETOM



CaMOCTOSITENIbHO BbIJICJIEHHBIX KPUTEPHUEB).



basoBble uccienoBare/ibCKue 1eiCcTBUA:
UCIIOJIb30BaTh  BOIPOCHI KAaK  HCCIIENOBAaTEIbCKUI HHCTPYMEHT IO3HAHUS,
IPOBOJUTh II0 CAMOCTOSITEIbHO COCTABJIECHHOMY IUIAHY OIIBIT, HECIOXKHBINI
bu3nuecKuil AKCIEPUMEHT, HEOONbIIOe HCCIeN0OBaHUEe (DU3UYECKOro  SIBICHMUS;
OIICHMBAaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh WH(OpMAIMIO, MOTYUYCHHYIO B
X0€e
UCCIIEA0OBAHUS WU SKCIIEPUMEHTA;
CaMOCTOSITeNIbHO  (hOpMYyIUpOBaTh OOOOIIEHHUS] W BBIBOJALI IO pe3yJibTaTam
NPOBEAECHHOTO HAOJIIO/ICHMUS], OTIBITA, UCCIICIOBAHUS;
MIPOTHO3UPOBATh BO3MOXKHOE JayibHEHIIee pa3BUTHE (PU3UUECKUX MPOIIECCOB, a
TaKKe BBIABUTATh MIPEANOI0KEHUS 00 UX PAa3BUTUU B HOBBIX YCIIOBHUSX M KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

OPUMEHATh  PA3JIMYHBIE METOJbl, HMHCTPYMEHTBI M 3alpOChl IPU IOUCKE
U oTOOpe MHGOPMALUKU WM JTAHHBIX C YYETOM MPENIOKEHHON y4eOHOU (u3nuecKon
3aJ1auu;

aHaJIM3UpPOBaTh, CHUCTEMaTHU3UPOBaTh U  UHTEPIPETHPOBATh  HUH(OpMALHIO
pa3IMyYHbIX BUIOB U (HOPM IIPEICTABICHUS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (POpMY MpeacTaBiaeHUs HH(OpMaLUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/layd HECIOKHBIMH CXEMaMH, AuarpaMMaMy, WHOH
rpadrKoi U UX KOMOMHAITUSIMH.

KoMMyHHUKAaTHBHBIE YHHBEPCAJIbHbIE YU4eOHbIE 1elICTBUSA:

B XOJIe OOCYXXJIEHHUSI y4eOHOTO Marepuaja, pe3y/ibTaroB JIadopaTopHBIX padoT u
IIPOEKTOB 3aJIaBaTh BOIIPOCHI TI0 CYIIECTBY OOCYXKIaeMOU TeMBbI M BBICKAa3bIBAaTh UJICH,
HaIEJICHHBIC HA PEIICHNUE 3a/1a49H U MOIepKaHue OIarokeIareIbHOCTH OOIIEHNS;

COTOCTABIIATh CBOU CYXKICHHUS C CYKJICHHSIMH JAPYTHX YYaCTHHKOB JIHAJIOra,
0OHapyKMBaTh PA3IMYHUE U CXOICTBO MO3UITUI;

BBIPQ)KATh CBOIO TOUKY 3PEHUS B YCTHBIX M TUChbMEHHBIX TEKCTAX;

NyOMMYHO MPENCTaBIATh PE3yJbTaTbl BBIIOJIHEHHOTO (PU3NYECKOIO  OIBITA
(9KCTIEpUMEHTA, UCCIIE0BAHMUS, POECKTA).

NOHMMaTh W WCIONB30BaTh TPEUMYINECTBa KOMAaHAHOW MW WHIWBUIYaJbHOU
paboThI PU PEIIEHUH KOHKPETHON (PU3NYECKON POOIEMBI;

MPUHUMATh LIEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBaTh ACHCTBUSA MO €€
JOCTHXKEHHIO: PaclpesiessiTh poiid, 0OCYXJaTh MPOLECCHl U PE3yIbTaTbl COBMECTHOU
paboThI, 00001IaTh MHEHHS HECKOJIBKUX JIIO/ICH;

BBITOJIHATD CBOIO YacTh pa0OThI, JOCTUrasi KAU€CTBEHHOTO pe3yJibTara 110 CBOEMY
HalpaBJIeHUIO U KOOPAUHUPYS CBOU JCHCTBUS C APYTUMHU YIEHAMU KOMaH/bI;

OLICHHMBaTh KAa4eCTBO CBOET0 BKJIaJa B OOUIMI MNPOAYKT MO KPUTEPUSM,
CaMOCTOSITENIbHO CPOPMYJIMPOBAHHBIM YYaCTHUKAMHU B3aUMOAECHCTBHSL.



PeryasiTuBHbIE YHHBEPCAJIbHbIE YYeOHbIE NeiiCTBHUSA
Camoopranuszanus:

BBISIBJISITh IPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTyalusiX, TPeOyIOUINX IJis
peuienus (pU3NUeCKUX 3HaHUH;

OpPUEHTHPOBATHCA B PA3NIMYHBIX MOJAXOJAX NPUHATUS pEeLIeHUH (MHIMBUIYaJIbHOE,
OPUHATUE PELIEHUS B TPYIIIE, IPUHITHE PELIEHUHN TPYIION);

CaMOCTOSITENIbHO COCTAaBJISITh AJITOPUTM pellleHus: (pU3nuecKoil 3a1a4u Wiu IUIaHa
UCCJIEIOBAaHUS C Y4YETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh NIPeIaracMble BApUAHThl pELICHUN;

JIeNaTh BBIOOP U OpaTh OTBETCTBEHHOCTh 32 PEILICHUE.

CaMOKOHTPO/1b, IMOLIMOHAIbHBIN HHTE/VIEKT:

JlaBaTh aJICKBaTHYIO OLIEHKY CUTyallud U MPEIararh IiaH €€ U3MEHEHHS;

OOBSICHATh TPUYHHBI JOCTHXKCHUS (HETOCTHXKCHHSI) PE3yJIbTaTOB JESTEIHHOCTH,
JIaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YHUCJIE B XOJ BBINOJIHEHUS
(U3MYECKOTO HCCIENOBAaHUS WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
W3MEHMBIIMXCS CUTYallUH, yCTAHOBICHHBIX OMIMOOK, BOSHUKIIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATa LEIU U YCIOBUSIM.

CTaBUTh ce0sg Ha MECTO JIPYroro 4ejioBeKa B XOJE CIIOpa WJIM JUCKYCCHH Ha
HAay4YHYI0 TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUSI U JIOTUKY APYTrOro.

IpU3HaBaTh CBOE MPABO Ha OMIMOKY MpU pelIeHUH (PU3NYECKUX 3ajad WU B
YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOro.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy oOyueHuss B 7 KJjacce NMpeIMETHbIC pPe3ylbTaTbl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH y OOYHAIOIIUXCS YMEHUI:

UCIIONIb30BaTh TMOHATHS: (U3UYECKUE M XUMHUYECKUE SBJICHHS, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJIENb, THUINOTE3a, €IUHUIIBI (PU3NUECKUX BEJIUYMH, aTOM, MOJIEKYIa,
arperarHble COCTOSHUSI BelecTBa (TBEpAOE, KHUAKOE, ra3000pa3zHOE), MEXaHUYECKOe
NBIDKEHHE  (paBHOMEpPHOE,  HEPAaBHOMEpPHOE,  NPSMOJIMHEHHOE),  TPaeKTopus,
paBHozeWcTByIomas cui, Jaedopmanus (ymnpyras, IJJaCTUYECKas), HEBECOMOCTD,
COOOMIAIONIUECS COCY/bI;

paznuyarh siBiaeHUs (quddy3us, TemIoBoe JBUKEHUE YAacTUIl BEIECTBa,
PaBHOMEPHOE JBUKEHHUE, HEPABHOMEPHOE JBMKEHUE, UHEPLMS, B3aUMOJCUCTBUE TEN,
paBHOBECHE TBEPIBIX TEJ C 3aKPEIUIEHHOW OCBhIO BpAIlCHUs, Ieperadya IaBICHUS
TBEPABIMU TEJaMU, >KUJKOCTIMU W Ta3zaMu, aTMoc(epHoe naBjeHHUE, IUIaBaHUE Te,
MpEeBpaALICHUS] MEXaHUUYECKOW SHEPruu) MO OMUCAHUIO UX XapaKTEPHBIX CBONCTB M Ha
OCHOBE OITBITOB, JIEMOHCTPHUPYIOIIMNX JaHHOE (PU3UUECKOE SIBJICHUE;

pacmo3HaBaTh MPOSBICHUE W3YYEHHBIX (PU3NYECKUX SBICHUA B OKpPYKAIOIIEM
MUpE, B TOM 4Hclie (U3NYECKHE SBICHHUS B MPUPOJE: MPUMEPHI JABUKECHHUS C
pa3IUYHBIMU



CKOPOCTIMU B KMBOW WM HEXUBOW MNPUPOJEC, NCUCTBHE CUJIbI TPEHHS B NIPUPOIEC H
TEXHUKE, BIMSHUE aTMOC(HEpPHOTO JaBJICHHWs HAa XKWBOW OpraHu3M, IUIaBaHUE PBbIO,
phlUard B Telle YeJOBEKa, MPH ATOM MEPEBOJUTH MPAKTHUECKYIO 3a7adyy B y4eOHYIO,
BBIJICJISITH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKU) (DU3NUECKUX SIBIICHUI;

OTHUCHIBATh M3y4YCHHBIC CBOMCTBA Tel U (U3WYECKUE SBJICHHS, HCIOIb3Ys
dbusnueckue BeIMYHUHBI (Macca, 00bEM, IIIOTHOCTh BEIIECTBA, BPEMS, MTyTh, CKOPOCTH,
CPeIlHsAsl CKOPOCTh, CHJIa YIPYTOCTH, CHUJIA TSKECTH, BEC TeJa, CHUJIa TPEHUS, JaBICHUE
(TBEpOro TeEna, KUIKOCTH, ra3a), BBITAJIKUBAIONAs CHJIa, MEXaHW4ecKas padora,
MOIIIHOCTh, TUIEYO CHJIBI, MOMEHT CHWJIbI, KOI(PQPUIMEHT TIOJIE3HOTO JACUCTBUS
MEXaHU3MOB, KMHETHYECKas M TOTCHIMAaJbHAsl YHEPrusi), IpU OMUCAHUH IMPABUIHHO
TpPakTOBaTh (PU3MUECKUN CMBICI UCIIOIB3YEMbIX BEJTUYHMH, UX 0003HAYCHUS U CAHMHUIIBI
(U3HYECKUX BEIUYHMH, HAXOAUTh (OPMYJbl, CBS3bIBAIOIINE AAHHYIO (PU3NYECKYIO
BEJIMYMHY C JIPYTUMU BEJIUYMHAMH, CTPOUTH TIpaduKU H3YyUYEHHBIX 3aBUCHUMOCTEH
(U3UICCKUX BEITUYMH;

XapaKTepU30BaTh CBOMCTBA Tes, (DU3UYECKHUE SBIICHUS MU MPOILECCHI, UCHOIb3YS
npaBWia CIOXKEHUs: cuil (BAOJb OAHOM mpsiMmoid), 3akoH ['yka, 3akoH Ilackans, 3akoH
ApxuMesna, MpaBWIO paBHOBecUsl pbluara (0JI0Ka), «30J0TO€ MPABUIIO» MEXaHUKH,
3aKOH COXPAHEHHMS MEXAHMYECKOM SHEprud, NpU HSTOM JaBaTh CJIOBECHYIO
(GbOpMYIMPOBKY 3aKOHA U 3alUCHIBATh €0 MaTEMaTUUYECKOE BHIPAKEHUE;

OOBSICHATh (PU3UYECKHUE SIBJICHUS, MPOIECCHl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTyaIui MPAKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISBIISITH
NPUYUHHOCIIEACTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHE M3 |—2 JIOTMUECKHUX WIAroB C
ornopoil Ha 1-2 M3y4YeHHBIX CBOMCTBA (DU3UYECKUX SBJICHUN, (PU3NUECKUX 3aKOHA WUITU
3aKOHOMEPHOCTH;

pemiath pacu€THbIC 3adauyd B 1-2 JEUCTBHUA, UCIIONB3Ys 3aKOHBI U (OPMYIIBI,
CBs3BIBAIONIME (DU3MYECKUE BEIMYMHBI: HAa OCHOBE aHajgu3a yCIOBUA 3a/1a4d
3aMKUChIBaTh KPAaTKO€ YCJIOBHUE, MOACTABIATh (PU3UUECKHUE BEJIWYMHBI B (OPMYJbI U
POBOANUTH PACUYETHI, HAXOAUTH CIPABOYHBIC JIAHHBIE, HEOOXOMUMBIE ISl PEHICHUS
3a/1a4, OIEHUBATh PEATMCTUYHOCTh TIOTYYeHHON (hPM3UYEeCKON BETUINHBL

pacro3HaBaTh MNPOOJIEMBbI, KOTOPhIE MOXXHO PEIIUTh IMPH MOMOIIM (HU3UIECKUX
METO/IOB, B OIKMCAHUU HWCCIECIOBAHUS BBIJCIATh IPOBEPAEMOE MPEATON0KEHHE
(rumoresy), pa3auyaTh U HHTEPIPETUPOBATH MOJYUCHHBIN pe3yIbTaT, HAaXOIUTh OITHOKH
B XOJI€ OMbITA, JIETaTh BBIBOJIBI 10 €r0 PE3yJIbTaTaM;

MIPOBOAUTH OIBITHI 110 HAOTIONCHHUIO GU3HUECKUX SIBICHUHN WM (PU3UIECKUX
CBOMCTB TeJI: (POPMYJIMPOBATH MPOBEPSEMbIC MPEANOJIOKEHUSI, COOMPATh YCTAHOBKY U3

MPEIJIOKEHHOTO 000PYIOBaHMSI, 3aMMCHIBATH X0 ONBITA U (DOPMYITHPOBATH BHIBOIHI,

BBITIOJTHSATD MPSIMbIE U3MEPEHUS PACCTOSTHUS, BpEMEHU, MacChl Tena, 00bEMa, CUIIbI
U TeMIIepaTyphbl C UCIOJIb30BAHUEM AHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, 3aIUCHIBATH
MoKa3aHus MpUOOPOB C YUETOM 3aJJaHHOU a0COTIOTHON MOTPEIIHOCTH U3MEPEHUI;

MPOBOJIUTH MCCJICIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKOUN BEIIMUUHBI OT APYron
C HCHOJIb30BAaHWEM IMPSAMBIX HU3MEPEHHM (3aBUCUMOCTH IYyTH PAaBHOMEPHO
JBIKYIIETOCS



Teaa OT BPEMEHM JBHUKEHUS TeEJa, CUJIbl TPEHHs CKOJIBKEHHS OT Beca Tella, KauyecTBa
00pabOTKM TOBEPXHOCTEH TeN U HE3aBUCUMOCTH CHJIBI TPEHUsS OT IUIOHIAIu
COINPUKOCHOBEHUS T€J, CWJIbl YIPYIOCTH OT YJUIMHEHHS IPYXKUHBI, BBITAJIKUBAIOIIECH
CWIbl OT O0bEMa NOTPYKEHHOM 4YacTH Tejla M OT IUIOTHOCTH >KMJIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH TeJjla, OT NIyOHHBI, HA KOTOPYIO MOTPY>KEHO TeJo,
YCIOBUI IJIaBaHWs TeJd, YCJIOBHI paBHOBECHsS pbluara M OJOKOB, y4acTBOBaTh B
IUIAHUPOBAHWU y4€OHOIrO MCCIENOBaHUs, COOHMpaTh YCTAHOBKY M  BBIIOJHATH
U3MEPEHUs, CleAys MPeNIoKEHHOMY IUIaHy, (PMKCUPOBaTh PE3yJbTaThl IMOJyYEHHOM
3aBHCHUMOCTHU (PU3UYECKUX BEJIMYUH B BUJE MPEII0KEHHBIX TaOIUI] U rpauKoB, 1eiarhb
BBIBO/JIBI 110 Pe3yJIbTaTaM UCCIEI0BAHMUS;

IPOBOMTH KOCBEHHBbIE M3MEpPEHUsl (PU3NYECKUX BEIMYMH (ILUIOTHOCTHh BELIECTBA
KUIAKOCTM W TBEPAOIO Tella, CWIA TPEHUS CKOJBXCHUS, JAaBICHHE BO3/AYyXa,
BBITAJIKMBAIOIIASl CWJIA, JIEWCTBYIOINAs HA IOTPY’KEHHOE B KUAKOCTh TEJIO,
KO3(Q(PUIMEHT MOJE3HOr0 JEHUCTBUSI MPOCTBHIX MEXaHU3MOB), ClIeAysd MNPEAJIOKEHHON
UHCTPYKIUU: TIPU BBIOJHEHUH U3MEPEHUN cOOMpaTh HKCIIEPUMEHTAIbHYIO YCTaHOBKY
Y BBIYHCIISATH 3HAYEHUE UCKOMOM BEJTUYHHBL;

coOnofaTe NpaBWJa TEXHUKUM O€30MacHOCTH Npu padoTe ¢ J1abopaTOpPHBIM
000pynoBaHUEM;

yKa3blBaTh MPUHIUIBI JEUCTBUS NMPUOOPOB M TEXHUUECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AUHAMOMETP, COOOMIAIOIINUECS COCYIbl, OapOMETp, pblyar, MOJBMKHBIA U
HEMOJIBUXKHBIN OJIOK, HAKJIOHHASI TUIOCKOCTh;

XapaKTepHU30BaTh NPUHLMUIIBI JIEHCTBUS H3YyYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMNOpPOM Ha HX OMNMCaHUs (B TOM 4YHUCIE: MOALIMIHUKH, YCTPOHCTBO
BOJIOIIPOBO/A, TUAPABIWYECKUN IIPECC, MAHOMETP, BBICOTOMED, IOPIIHEBOW HAcCOC,
apeoMeTp), UCIOJb3ysl 3HAHUS O CBOMCTBaX (PU3WYECKUX SBICHUNA W HEOOXOIUMBIE
(bu3rUecKre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOAUTH MPUMEPHl (HAXOAMTH MH(POPMALUIO O MpPUMEpPax) HPAKTHYECKOTO
UCIIOJIb30BAHMS (PU3MYECKUX 3HAHMM B TIOBCEJIHEBHOW JKMU3HM Uil oOecreyeHus
0e30IacHOCTH MpH OOpallleHHMH ¢ NpudopaMud M TEXHUYECKUMH YCTPONCTBaMH,
COXpaHEHHUS 3JI0pOBbS M COONIOACHHUS HOPM OJKOJIOTMUYECKOTO TMOBEIEHUs B
OKPYXKAIOIIEH CPEJIE;

OCYLIECTBIIATh OTOOP MCTOYHUKOB MH(popMaluu B MHTepHETE B COOTBETCTBUU C
3aJJaHHBIM MTOMCKOBBIM 3allpOCOM, HA OCHOBE MMEIOLIUXCS 3HAHUM U IIyTEM CpaBHEHUS
Pa3IMYHbIX MCTOYHUKOB BBIACIATh MH(POPMALMIO, KOTOpas SBISETCS NPOTUBOPEUMBOIL
YT MOXKET OBITh HEJJOCTOBEPHOM;

UCIIONIb30BAaTh IPU  BBINOJHEHUHM Y4YEOHBIX 3aJaHUM  HAYYHONOMYISIPHYIO
auTeparypy (U3MUECKOro COJAEp)KaHus, CIPAaBOYHbIE MaTepualbl, PECypChl CETU
WNHrepHetr, BinageTh NpUEMaMU  KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHUs
uH(popMauK U3 OTHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpaTKUE MHUCbMEHHBIE W YCTHBIE COOOILEHUS HA OCHOBE
2—-3 UCTOYHHMKOB UH(POpMAIUU HU3HUUECKOTO COJAEPKAHUS, B TOM YHCIE MyOIMYHO



NeaTh KpaTkue COOOIEHUS O Pe3yJIbTaTax IMPOCKTOB MIN YUCOHBIX MCCIICIOBAHUM, TIPH
TOM TPaMOTHO WCIIOJIb30BaTh W3YyYCHHBIM TOHITHHHBIA anmapar Kypca (Qu3ukw,
COIPOBOXKJAATh BBICTYIUICHUE IPE3CHTALIUEN;

IIPH  BBIMOJHEHWH Yy4YEOHBIX TIPOEKTOB M  HCCICIOBAHUM  PACIPENeisiTh
00s13aHHOCTH B TPYIIIIE B COOTBETCTBHH C ITOCTABJICHHBIMH 3aJadaMH, CISIUTH 3a
BBIIIOJIHEHMEM IUIaHAa JEWCTBHM, aJeKBaTHO OIEHUBAaTh COOCTBEHHBIM BKJIaJ B
JIESITEIIbHOCTh TPYIIbI, BBICTPAaWBaTh KOMMYHHKATUBHOE B3aMMOICHUCTBHUE, YUUTHIBAS
MHEHHE OKPYKAOIIUX.

K xonity oOyueHuss B 8 kjacce mpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMHUPOBAHHOCTH y OOYUAIOIIUXCS YMECHHUI:
MCIIOJIb30BATh MOHATHS: MAacCa U pa3Mepbl MOJIEKYII, TETUIOBOE JBUKECHUE aTOMOB U
MOJIEKYJI, arperaTHbIe COCTOSIHUSI BEIIECTBA, KPUCTAIUTMYECKIE U aMOp(HBIE Tena,
HACBIIICHHBIMA ¥ HEHACBILICHHBIN NIap, BJIAXXHOCTh BO3/4yXa, TEMIIEpaTypa, BHYTPECHHSA
SHEPrus, TEIJIOBOM JBUIATEIIb, JJIEMEHTAPHBIN JICKTPUUECKUM 3apsifl, HIICKTPUUECKOE
I10JI€, TPOBOJAHUKU U JUAIEKTPUKH, IIOCTOSIHHBIN AJIEKTPUUYECKUNA TOK, MATHUTHOE TI0JIE;
pa3nyarh ABICHUS (TEIJIOBOE PACIIMPEHHE U CHKATHE, TEIUIONepeaaya, TEMI0BOe
paBHOBECHE, CMauUMBaHUE, KaNWJUSIPHBIC SIBICHUs, MCIAPEHUE, KOHJICHCALUs,
IJIaBJICHUE, KpUCTAJIA3ALHS (oTBepaeBaHue), KUIICHUE, TemIonepeaada
(TEeTUTONPOBOHOCTD, KOHBEKIIMSI, U3TYUEHUE), IEKTPU3ALUA TeJl, B3aUMOJICHCTBUE
3apsA0B, JEUCTBHS MIEKTPUUECKOTO TOKA, KOPOTKOE 3aMBbIKaHUE, B3AUMOJICHCTBUE
MAarHMTOB, AE€UCTBUE MArHUTHOIO MOJI HA TPOBOJAHUK C TOKOM, 3JIEKTPOMArHUTHAS
UHAYKIMS) TIO OIKMCAaHUIO WX XapaKTepHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (U3HUECKOE SBIICHUE;

pacno3HaBaTh IMPOSBICHUE M3YUYEHHBIX (PU3MYECKUX SBICHUN B OKPYXKaIOIIEM
MHUpE, B TOM 4YHClIe (U3NYECKHUE SIBJICHUS B MPUPOJE: MOBEPXHOCTHOE HATSHKEHHE U
KallWJUISIPHBIE  SIBJIGHUS B MPUPOAE, KPUCTALUIbl B mpupoae, uznydeHue CoiHia,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, WHEs, CHeEra,
ANIEKTPUUYECKUE SIBICHUS B aTMOcdepe, AIEKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nojie 3eMiiu, Ipeiid MmoiarocoB, poiib MAarHUTHOTO TOJS JUIsl dKU3HHU Ha 3eMJie, MOISPHOE
CUSIHHE, TpU DTOM T[EPEBOAUTH MPAKTUUYECKYIO 3aJauyy B YYEOHYIO, BBIJICIATh
CYILIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NYECKUX SIBIICHUN;

ONMKCHIBATh M3YyUYEHHBIE CBOWCTBA Tel U (PU3UYECKUE SBICHUS, HCIOIb3YS
bu3nyueckue BEIMYMHBI (TEMIleparypa, BHYTPEHHSS SHEPrus, KOJIWYECTBO TEIUIOTHI,
ylesbHas TEeIIOEMKOCTh BEIIECTBa, yAENbHAs TEIUIOTa IJIABJICHUS, yleJdbHas TEIuioTa
napooOpa3oBaHMsl, yAelbHAs TEIJIOTa CrOpaHMsl TOIUIUBA, KOI(PPHUIMEHT MONE3HOTO
JEUCTBUS TEIUIOBOM MAIlIMHbBI, OTHOCHUTENIbHASI BIAXHOCTh BO3/yXa, AJIEKTPUUYECKUN
3apsjl, CUjia TOKa, 3JIEKTPUUYECKOE HANPSHKEHHE, COMPOTUBIICHUE MPOBOIHUKA, YACIbHOE
CONPOTHUBIICHUE BEIIECTBA, pabOTa M MOIIHOCTH JIEKTPUUECKOTO TOKA), MPU OMUCAHUU
MPaBWIbHO TPAKTOBaTh (PM3UYECKUN CMBICI UCMOJIB3YEMbIX BEIUYMH, 0003HAYEHUS U
CAVHUIBI  (PU3MUECKUX BEJIWYWH, HAXOAUTh (OPMYJbI, CBS3bIBAIONINE JaHHYIO
(GU3UYECKYI0 BEIWYMHY C JPYTMMH BEJIWYHMHAMH, CTPOUTh TpaduKu H3YYEHHBIX



3aBUCUMOCTEHN (PM3UUECKUX BEIIMYUNH;



XapaKTepU30BaTh CBOWCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOLECCHI, HUCIOIB3Ys
OCHOBHBIE TOJOXEHUS MOJIEKYISIPHOKMHETUUECKOH TEOPUM CTPOEHUS BEIECTBa,
OPUHLIKIT CYNEPIIO3ULIUU ToJIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXPaHEHUs 3apsija,
3akoH Oma Juis ydacTka uenu, 3akoH Jlxoyns—JIeHna, 3akoH COXpaHEeHUsl SHEPTUH, MIPU
3TOM JaBaTh CJIOBECHYIO (hOPMYIHUPOBKY 3aKOHA M 3aIllMChIBATh €ro MaTeMaTHYeCcKOe
BBIPAKEHUE;

OOBSICHATh (PU3NYECKHE MPOLIECCHl U CBOMCTBA TE€Jl, B TOM YHUCJIE U B KOHTEKCTE
CUTYallUi IPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPUUYUHHO CJIEICTBEHHbIE
CBSI3M, CTPOUTH OOBSICHEHHE U3 1—2 JOrMYecKHUX LIAaroB ¢ ONOpoi Ha 1-2 M3y4YeHHBIX
CBOMCTBA (PM3UUECKUX SBICHUH, PU3NUECKIX 3aKOHOB MJIM 3aKOHOMEPHOCTEM;

pemiatb pacyéTHele 3a1aud B 2—3 JEHCTBUA, UCHOJB3Ys 3aKOHbI U (HOPMYJIbI,
CBS3bIBAIOLIME (PU3NYECKHE BEJIMYMHBI: Ha OCHOBE AaHalIM3a YCIOBUS 3aJa4M
3aMMChIBaTh KPATKOE YCIIOBHUE, BBIABIIATH HEJAOCTATOK NAHHBIX I PEUICHUS 3a]a4H,
BBIOMPAThH 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE Jisi €€ PElIeHUs], TPOBOAUTH PACUETHI U
CpPaBHMBATh NOJYUYEHHOE 3HAYCHHUE (PU3HUECKON BETUUMHBI C U3BECTHBIMU JaHHBIMU;

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIM (PU3NYECKUX
METOJOB,  HCIOJNb3ys  ONMCAaHWE  HCCIEAOBAHMS,  BBIICHATH  IIPOBEPAEMOE
IPEIIOJIIOKEHHE, OLICHUBAaTh IPABWIBHOCTh IMOpPSAKA NPOBEACHUS HCCIEI0BaHNUA,
JIeNaTh BHIBOJIBI;

IPOBOJUTH OMNBITHl 1O HAOMIOACHUIO (U3MYECKUX SIBICHUN WU (HU3UYECKUX
CBOMCTB TeN (KamWJUISIPHBIC SIBICHUS, 3aBUCUMOCTH JaBJICHUSI BO3AyXa OT ero o0néma,
TEMIIEpaTypsbl, CKOPOCTH IMPOLIECCA OCTHIBAHUS U HArpeBaHUs IPU U3JIYyYEHUHU OT LIBETA
U3ydalme  (MOIVIOIAKIIE)  MOBEPXHOCTH,  CKOPOCTh  HMCIAPEHUS  BOJBI
OT TEeMIepaTypbl XUAKOCTHU M IUIOWAAM €€ MOBEPXHOCTH, JJIEKTpU3alUs Tel U
B3aUMOJICHCTBHE DJIEKTPUUYECKUX 3apsA0B, B3aUMOJECHCTBHE IOCTOSHHBIX MAarHuTOB,
BH3yaJU3alys MarHUTHBIX MOJE€H MOCTOSHHBIX MArHUTOB, AEMCTBUS MAarHUTHOIO MOJS
Ha TMPOBOJHUK C TOKOM, CBOWCTBA JJIEKTPOMArHuTa, CBOWCTBA AIIEKTPOABUTATENS
INOCTOSIHHOTO  TOKa): (OpMYyJIHpOBaTh MpOBepsieMble MPEANOIOKEHUs, COOUpaTh
YCTaHOBKY M3 MPEIJI0KEHHOTO 000pYAOBAHMS, ONTUCHIBATH X0/ OIbITa U (POPMYJIUPOBATH
BBIBO/JIbI;

BBINIOJIHATE MPSMBIE W3MEPEHUs TEMIIEPaTypbl, OTHOCUTEIBHOW BIAXKHOCTH
BO3/lyXa, CHJbl TOKa, HANpPSKEHUS C HCIOJIb30BAHUEM AHAJIOTOBBIX MPUOOPOB H
JaTYUKOB (U3MUECKUX BEJIMYMH, CPAaBHUBATh peE3yJbTaThl H3MEPEHUN C Yy4&ToM
3aJJaHHOM aOCONIOTHOM MOTPEIHOCTH;

IPOBOJIUTH MCCIIEAOBAHUE 3aBUCUMOCTH OAHOM (PU3NUECKON BEJTMYMHBI OT APYTon
C UCHOJb30BAHUEM IPSIMBIX U3MEPEHUN (3aBUCUMOCTH COIPOTUBIIEHHS IPOBOJIHUKA OT
€ro JUIMHBI, IUIOIAAU ITONEPEYHOrO0 CEYEHHUS M YIAEIbHOIO CONPOTUBIICHHUS BEIICCTBA
IIPOBOJIHMKA, CHJIBI TOKA, UAYLIETO 4Yepe3 IMPOBOJHUK, OT HAIIPSLKCHMS HA IPOBOIHHUKE,
UCCIIEZIOBAHUE IOCJIEOBATENIBHOIO W MapaUIeIbHOTO COEAUHEHUN IPOBOAHMKOB):
IUTAaHUPOBATh UCCIIEA0BAHUE, COOMPATh YCTAHOBKY U BBINOIHATh U3MEPEHUS, CIEAYS



IPEUIOKEHHOMY TUIaHy, (PMKCHPOBATh PE3YJIbTAThl MOJYYEHHON 3aBUCUMOCTU B BHUJE
Ta0JIUIl U Tpa(UKOB, J€IaTh BHIBOJBI IO PE3YJAbTaTaM HCCIIEIOBAHUS;

IPOBOAMTH KOCBEHHbIE U3MEPEHUS (PU3NUYECKUX BENUYHH (yIeIbHask TEIIOEMKOCTh
BELIECTBA, COMPOTUBIIEHUE MPOBOJHUKA, pad0OTa U MOIIHOCTb ANMEKTPUUECKOTO TOKA):
IUTAHUPOBAaTh  M3MEPEHHUsA, COOMpaTh HSKCIEPUMEHTAIbHYIO YCTAaHOBKY, CJeays
PEJIOKEHHON MHCTPYKIIMHU, U BEIUUCIATH 3HAYCHUE BEITUUUHBI;

coOnroaTh NpaBWiia TEXHUKU OE30MACHOCTU MpU padore ¢ J1abopaTOpHBIM
000pynoBaHUEM;

XapaKTepU30BaTh MPUHUUIIBI JACUCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM HAa WX OmMcaHus (B TOM 4YHUCIE: CHCTEMa OTOIUIEHUS JOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIIEPMETpP, BOJIBTMETP, CUETYUK DIEKTPUUYECKOU
SHEPruu, AJIEKTPOOCBETUTENbHbIE MPUOOPBI, HArpeBaTelIbHBIE AIEKTPONPHOOPHI
(mpuUMepsBl), BNEKTPUUECKUE MPEIOXPAHUTENHN, DIEKTPOMATHUT, 3JIEKTPOJBUTATEIb
NOCTOSSHHOTO TOKa), HCHOJIb3ySl 3HAaHUSA O CBOMCTBaX (DU3MYECKUX SBICHUN U
HE00XoIMMbIe (PU3UYECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOUCTBA U U3MEPUTENIbHBIE PUOOPHI 11O
CXEMaM M CXEMaTHYHbIM PUCYHKaM (MKUIKOCTHBIA TEPMOMETP, TEPMOC, MCUXPOMETP,
TUTPOMETP, JBUIaTelb BHYTPEHHErO CrOpaHus, 3JEKTPOCKOI, PEOCTar), COCTaBIATH
CXEMBbI JJIEKTPUYECKHX LEMNel C MOCIENOBATEIbHbIM U IMApaJUICIbHBIM COEAUHEHUEM
AJIEMEHTOB, Pa3jnyasl yCJIOBHbIE 0003HAYEHUS DIIEMEHTOB IEKTPUUECKUX LIETICH;

OPUBOJUTH MPUMEPHl (HAXOAUTh HHMOPMALMIO O MpPUMEpax) MPAKTUYECKOTO
UCIOJIb30BAHMS (PU3MYECKUX 3HAHUUA B IOBCEAHEBHOM MXU3HM i1 OOECIEUEHUS
0e30MacHOCTH Mpu OOpamieHud C NOpudoOpaMH M TEXHUYECKUMH YCTPOWCTBAMM,
COXpPAaHEHHUS 3J0POBbS U COOITIONECHUSI HOPM 3KOJIOTMYECKOrO MOBEACHUS B OKPYKarolen
cpene;

OCYILIECTBIISATh MOUCK MH(pOpManuu (U3HUECKOro coaep:kanus B MHTepHeTe, Ha
OCHOBE HMEIOIIMUXCS 3HAHUM W IMYyTEM CpPAaBHEHHS JOIMOJHHUTENBbHBIX HCTOYHUKOB
BBLICIIATh HMH(QOpPMALMIO, KOTOpas SBJISETCS IPOTUBOPEUMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MpPU  BBINOJIHEHHM YYE€OHBIX 3aJ@aHUl  HAyYHOIOMYJISPHYIO
JAUTEPATypy (U3UUYECKOro COAEpkKAHUS, CIPABOYHBIE MaTEpHallbl, PECYpPChl CETU
WNHrepHetr, BrnageTh NpuUEMaMU  KOHCIIEKTUPOBAaHHUS  TEKCTa, MpeoOpa3oBaHUs
uH(popMaluK U3 OIHOM 3HAKOBOI CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M KPAaTKHE YCTHBIE COOOIIeHMs, 0000mas
uHGOpPMAINIO U3 HECKOJIBKUX HCTOYHHKOB (DM3MUECKOTO COAEp>KaHUS, B TOM YHUCIIE
nyONMMYHO  TPEACTaBIATh  pe3yiabTaThl  MPOEKTHOH WM  HMCCIIEAOBaTENIbCKOM
NEeATENBHOCTH, TIPH 3TOM IPAMOTHO HMCIOJIb30BATh M3YYEHHBIM MOHATHUWHBINA anmapar
Kypca (PU3HUKH, COMPOBOXKAATH BBICTYIUICHHE TIPE3CHTAINEH;

IPU BBINOJIHEHUU yYEOHBIX MPOEKTOB M HUCCIEAOBAHUN (PU3MUECKUX MPOIECCOB
pacnpenensaTe 00S3aHHOCTU B TPYyNIE B COOTBETCTBUU C NOCTABICHHBIMHM 3aJauaMH,
CIEIUTh 3a BBINOJIHEHUEM IUIAHA JEHCTBUM M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHUBaTb  COOCTBEHHBIM  BKJaA B  JI€ATE€IBHOCTh  T[PYIIbI,  BBICTPAUBATh
KOMMYHHKAaTHBHOE B3aUMOJICHCTBHUE, MPOSBIISAS TOTOBHOCTh pa3peiiaTt KOH(IUKTHI.



K xonity oOydeHuss B 9 KJjacce TpeIMETHBIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPaXKaTh CHOPMHUPOBAHHOCTD y OOYJAIOITUXCS YMEHUI:

UCIIOJIb30BaTh TOHATHS: CHCTEMa OTCU€Ta, MarephaibHas TOYKa, TPACKTOPHS,
OTHOCUTETFHOCTh MEXaHUYECKOTO JBWKEHUS, nedopmanus (yrnpyras, ruiacTudeckas),
TPEHUE, MEHTPOCTPEMHUTEIIBHOEC YCKOPEHHE, HEBECOMOCTh W TMEPErpy3KH, IICHTP
TSKECTH, AOCOJIOTHO TBEPIOE TENO0, LEHTP TSKECTH TBEPAOrO Teja, paBHOBECHE,
MEXaHMYeCKHue  KojliebaHusT U  BOJHBI, 3BYK, HWH(Qpa3sBykK U  YIBTPa3BYK,
AJICKTPOMArHUTHBIC BOJIHBI, IIIKaJIa 3ICKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh H
NaTbHO30PKOCTh,  CIEKTPbl ~ WCIYCKaHUA M  TODIOUIeHus, ainbda, OeTa- ¢
raMmMa-u3JaydeHuUs, U30TOIIbI, SACPHAs SHEPTEeTHKA,

pasnuyarh SIBICHHS (PaBHOMEPHOE W HEPaBHOMEPHOE MPSMOJIIMHEHHOE BM)KCHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEHMHOE JIBI)KEHHE, CBOOOHOE MaJCHUE TeJl, PABHOMEPHOE
JIBIDKEHUE TI0O OKPY)XHOCTH, B3aWMOJCUCTBHE TEJ, pPEAKTUBHOE JIBIKCHHE,
KoJiebarenbHOe JBIDKEHUE (3aTyXalolllue W BBIHYXKICHHBIE KoJieOaHUs), pPE30HaHC,
BOJIHOBOE JIBIDKCHHE, OTPaXEHHWE 3ByKa, MPSAMOJIMHEHHOE pacnpoCTpaHEHHE,
OTpakKeHHE W TIPETIOMJICHHE CBETA, MOJHOE BHYTPEHHEE OTPAKCHHUE CBETA, PA3IIOKEHHUE
Oemoro cBeTa B CIEKTP M CIOKEHHE CHEKTPaJIbHBIX IIBETOB, JHMCIEPCUS CBETA,
€CTECTBEHHAS PAJOAKTHBHOCTh, BOSHUKHOBEHNE JIMHEWUYATOTO CIIEKTPaA U3ITyICHHSI) T10
OMKCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OMBITOB, AEMOHCTPUPYIOIIMX JaHHOE
busnUecKoe SBICHUE;

pacrmo3HaBaTh IMPOSBICHUE WM3YYEHHBIX (PU3NYECKUX SBICHHA B OKpPYKAIOIIEM
Mupe (B TOM 4ucie (pU3NUECKUE SIBICHUS B MPUPOJE: MPUIMBBI U OTIUBBI, JIBHKCHHE
tadeT COMHEYHON CUCTEMBI, PEAaKTUBHOE JABUKCHHUE KUBBIX OPTaHU3MOB, BOCIIPHSITHE
3BYKOB JKHBOTHBIMH, 3€MJICTPSICCHUE, CEMCMHYECKHE BOJIHBI, IIyHAMH, 9XO0, IBETA TEl,
ONTHYECKHWE  SABICHUA B  TPUPOAE, OUOJIOTHMYECKOE  JIEWCTBHE  BHUJMMOTO,
yAbTpaUOIECTOBOTO M PEHTITCHOBCKOTO HW3JIYYEHUM, €CTECTBEHHBIM PaglOaKTHUBHBIM
¢boH, KOCMHUYECKHE Jy4d, pPAAUOAKTUBHOE U3IyYEHHE TMPUPOJHBIX MHUHEPAJIOB,
JENUCTBYE PAMOAKTUBHBIX H3IYUYEHUN HAa OPTraHW3M YeJIOBEKa), IPH 3TOM IEPEBOIUTH
MPAKTUYCCKYIO 3a7ady B Y4YCOHYIO, BBIJCIATH CYIISCTBCHHBIC CBONCTBA (TIPU3HAKH)
bu3HUECKUX SIBICHHUI;

OMKCHIBaTh M3yYCHHBIE CBOWCTBA TeN W (PU3NUYECKUE SBIICHUS, WCIOIB3YS
dbu3nyueckue BEIWYUHBI (CPEelHss U MTHOBEHHAs CKOPOCTh Tejla IIPU HEPAaBHOMEPHOM
JIBWDKECHUU, YCKOPEHHE, TMepeMEIeHUe, MyTh, yIIIOBas CKOPOCTh, CHJa TPEHUS, CHJIa
yOPYTroCTH, CHUJIA TSHKECTH, YCKOPEHHE CBOOOMHOTO MaJieHus, BEC Tela, UMITYJIbC Tena,
UMITYJIBC CHJIBI, MEXaHMuYecKasi padoTa M MOIIHOCTh, MOTCHIMANbHAS SHEPTUs Tela,
MOHSATOTO HAJ[ MOBEPXHOCTHIO 3EMJIM, TMOTCHIIMAIbHAS SHEPTHsI CKATOW MPY>KUHEI,
KMHETHYECKasl SHEPIUsl, MOJIHAs MEXaHU4YecKasi SHEPTUsl, IEPUO U YacTOTa KoJeOaHui,
JUTMHA BOJIHBI, TPOMKOCTh 3ByKa W BBICOTa TOHAa, CKOPOCTH CBETa, IOKa3aTellb
MIPEJIOMJICHHSI CPEJbI), TPU OMHCAHWUW TPaBUILHO TPAKTOBATh (U3MUECKUH CMBICT
UCIOJIb3YEMbIX BEJIMYUH, 0003HAUCHUS W EAMHUIBI (U3MUECKUX BEIUYMH, HAXOIUTh
dbopMyITBI, CBSI3BIBAIONIME AAHHYIO (U3HUECKYIO BEIMYHMHY C JPYTUMHU BEIUYMHAMH,
CTPOUTH IPAPUKH U3YUCHHBIX 3aBUCUMOCTEH (DU3HUCCKUX BEIIMYUNH;



XapaKTepHU30BaTh CBOWCTBA Tell, (PU3UYECKUE SIBJICHHSI U TPOLIECCHI, UCIOIb3Ys
3aKOH COXPAHEHUsl SHEPIruH, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHLUII CYNEepHO3ULIUN
CWJI, NPUHLUI OTHOCHUTEIbHOCTHU [anunes, 3axkoHbl HpIOTOHA, 3aKOH COXpaHEHUS
UMITYJIbCA, 3aKOHBI OTPAKEHUS U MPEJIOMIICHHSI CBETA, 3aKOHBI COXPAHEHHSI 3aps0BOT0
M MaccoBOTO YHCENl TMpH SAEPHBIX peakUusx, NOpU STOM JaBaTb CJIOBECHYIO
(OopMyYNHUPOBKY 3aKOHA U 3allMChIBATh €r0 MaTeMaTHUECKOE BbIPAKEHUE;

OOBSICHATh (PU3NYECKUE MPOIIECChl M CBOMCTBA TE€Jl, B TOM YHUCJIE U B KOHTEKCTE
CUTyaIlil TPAKTHKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBISITH MPUYUHHO CIICACTBEHHBIC
CBSI3U, CTPOUTH OOBSICHEHHE M3 2—3 JOrMYECKUX LIAroB C ONOpoil Ha 2—3 M3y4EHHBIX
CBOICTBA (PU3MUECKUX SBICHHUM, (PU3HMUECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3aJa4 (ONUparoluecs Ha CUCTeMYy M3 2—3 ypaBHEHHM),
UCTOJb3ys 3aKOHbI W (POPMYJIbI, CBSI3bIBAalOIIME (DU3MUECKUE BEIMYMHBI: Ha OCHOBE
aHaJIM3a YCJIOBUS 3aJ1a4uM 3alMChIBATh KPATKOE YCJIOBUE, BBISBIATH HEJOCTAIOLINE WU
U30BITOYHbIC JaHHBIC, BHIOMPATH 3aKOHBI U (QOpPMYJbl, HEOOXOIUMBIE AJI PEIICHMUS,
IPOBOJIUTH PAacU€Thl U OLICHUBATH PEATTMCTUYHOCTh MOTYYEHHOIO 3HAUEHUsS! (PU3NYECKON
BEJIMYUHBI;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO PELIUTh MPHU MOMOIIHM (PUINYECKHUX
METOJOB,  HWCIOJNb3ysd  ONUCAHWE  HWCCIEAOBAHMS,  BBIACHATH  IPOBEPAEMOE
NPEIIOJIIOKEHHE, OLICHUBAaTh IPABWIBHOCTh IMOpPSAKA MPOBEAEHUS HCCIEI0BaHUA,
JieJ1aTh BBIBOJIbI, UHTEPIPETUPOBATh PE3YIbTaThl HAOMIONEHUHN U OIBITOB;

POBOAMUTH OMNBITHl 1O HAOMIOACHUIO (U3UYECKUX SIBICHUN WU (HU3UUIECKUX
CBOMCTB Ten (M3ydyeHHe BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs SHEPIUH,
3aBHCHMOCTb Iepuojia KoJeOaHUi NpyKUHHOTO MasiTHUKA OT MaccChl Ipy3a U KECTKOCTU
OPY>KUHbI M HE3aBUCUMOCTh OT AaMIUTUTYAbl MajblIX KoOJeOaHUU, MNPAMOIMHEIHOE
pacnpoCTpaHEHHE CBETa, Pa3IoKEHHE OeJoro cBeTa B CIEKTpP, MU3yUYEHHUE CBOMCTB
n300pakeHUsl B IUIOCKOM 3€pKajle M CBOMCTB M300pakeHUs IpeaMeTa B coOuparoiien
JUH3€, HAOIIOIEHUE CIUIOUIHBIX U JIMHEHYaThIX CIIEKTPOB U3JIYUYEHHUs): CAMOCTOSTENLHO
coOupaTh YCTAHOBKY M3 M30BITOYHOTO HAOOpa 00OpYAOBaHHUS, OMKUCHIBATH XOJ ONBITA U
€ro pe3yibraThl, GOPMYIHPOBATh BHIBOJBI;

IPOBOANTH MPHU HEOOXOAMMOCTH CEPHIO MPSMBIX U3MEPEHHI, ONpEnesis CpeaHee
3HaYeHHEe H3MepsieMOil BeNMUYMHBI ((POKYCHOE pacCTOsSHUE COOUpAaroeil JIUH3bI),
000CHOBBIBAThH BBIOOP CIIOCcO0a U3MEPEHUS (M3MEPUTEIIBHOTO MpUbopa);

OPOBOIUTH  HCCIEAOBAaHUE  3aBUCUMOCTEM  (PU3MYECKUX  BEIMYUH  C
UCTIOJB30BAHMEM TPSMBIX H3MEpPEHUil (3aBUCUMOCTh TIYTH OT BpPEMEHH IIpH
PaBHOYCKOPEHHOM JIBWKEHMM O€3 HadaJbHOM CKOpPOCTH, MepHoAa KoyieOaHMi
MaTeMaTH4eCKOr0 MasiTHUKA OT JUIMHBI HUTH, 3aBUCHUMOCTH YIJIa OTPa)KEHHUSI CBETa OT
yIiia MajieHusl W yIja OpesiOMJICHHs] OT yIVia MaJeHus): IUIAHUPOBAaTh MCCIIEIOBaHUE,
CaMOCTOSITENIbBHO  CcOOMpaTb YCTaHOBKY, (PUKCHUpPOBaTh pE3yibTaTbl IOJYyYEHHOU
3aBHUCHUMOCTH (PU3MUECKUX BEIWYHH B BUJE TAONUIl M TpaUKOB, J1€1aTh BBIBOABI 11O
pe3yabTaram HCClIeJOBaHUS;



OPOBOJIUTH KOCBEHHBIE H3MEpPEHUS (PU3NYECKUX BEIUYUH (CPEeOHSSI CKOPOCTh U
YCKOpEHHUE Teja MPU PABHOYCKOPEHHOM JBUKEHUHU, YCKOPEHHE CBOOOJHOTO MaJCHUs,
XKECTKOCTh TPYKHUHBI, KOIPPUIIMEHT TPECHHS CKOJBXKEHHUS, MeXaHW4eckas pabora u
MOIIIHOCTbh, YaCTOTa M MEPUOJ KoJIeOaHU MaTeMaTHUECKOTO U MPY>KMHHOTO MAasITHUKOB,
onTHYECKass Ccuia coOuparonieil JIMH3bL, pPaJAMOAKTUBHBIM (OH): IUIAHUPOBATH
U3MEPEHUs, COOMpaTh OSKCIEPUMEHTANbHYIO YCTAaHOBKY U BBINOJHATH H3MEPEHMUS,
Cleysl MPEeATOKEHHON HHCTPYKIIMH, BRIYUCIIATD 3HAUEHUE BETUYMHBI  aHAJIN3UPOBAThH
MOJTyYE€HHbIE PE3YIbTATHI C YUETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUN;

coOnofaTh MpaBWia TEXHUKHM O€30MacHOCTH Npu paboTe C J1abopaTOpPHBIM
00opyI0BaHUEM;

pa3inyaTh OCHOBHBIE IPU3HAKU M3YUYEHHBIX (U3NYECKUX MOJIENIEH: MaTeprasibHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOYEUHBIA HMCTOYHUK CBETA, JIyd, TOHKas JIMH3A,
TUTAaHETapHAasi MOZICNIb aTOMa, HyKJIOHHAsI MOZIENIb aTOMHOTO SI7pa;

XapaKTepHU30BaTh TPUHIMUIIBI JEHCTBUS H3YyYEHHBIX MPHOOPOB M TEXHHUYECKHX
YCTPOWCTB C OMOPOM Ha MX OMHUCAHUS (B TOM YUCIE: CIUIOMETP, JATYUKU TOJIOKEHUS,
pPacCTOSTHUS M YCKOPEHUSI, paKeTa, 3X0JIOT, OUKH, MIEPUCKOII, (OToanmapar, OnTHIecKue
CBETOBOJIbI, CIEKTPOCKOI, JO3UMETp, Kamepa BuiabcoHa), HCHOIB3YyS 3HAHUS
0 CBOMCTBaxX (PM3MYECKUX SBICHUI U HEOOXOAMMBIEC (PU3NUYECKIEe 3aKOHOMEPHOCTH;

UCIIONb30BaTh CXEMbl M CXEMaTHYHbIE PHUCYHKH W3YYCHHBIX TEXHHUYECKHX
YCTPOMCTB, U3MEPHUTEIHHBIX MPUOOPOB U TEXHOJIOTHYECKUX IMPOIIECCOB MPH PEIICHUN
y4eOHOINPAKTUUECKUX 3aj[ad, ONTUYECKHUE CXEMbl JUIsl MOCTPOEHUS H300paKeHUH B
IJIOCKOM 3€pKajie U coOMparouei JIMH3E;

NPUBOJIUTH MPUMEPHl (HAXOAUTH HH(OpPMAIMIO O MpuUMepax) MNPAKTUYECKOTO
UCTIOIB30BaHMs (PU3UUECKUX 3HAHUI B MOBCEAHEBHOM KHU3HU [UId OOeCHeueHUs
0e30mMacHOCTH Mpu OOpalieHuH C NpubopaMH U TEXHUYECKUMH YCTpOMCTBaMH,
COXpaHEHHUs 3JI0pOBbS M COONIIOACHHUS HOPM DKOJIOIMUYECKOrO0 TMOBEIEHUs B
OKpY>KaroIlIeH Cpeae;

OCYIIECTBIISATh MOMCK HWHGpopManuu (unyeckoro coxaepxanusi B MHTepHere,
CaMOCTOSITENIbHO  (POPMYNIHMPYSl TOUCKOBBIA 3alpoC, HAXOAUTH IIyTH OIpPEAeICHHUS
JIOCTOBEPHOCTH TMOJYy4YeHHOM wuHQOpMaUK HAa OCHOBE HUMEIONIUXCS 3HAHUU U
JIOTIOTHUTENIbHBIX HCTOYHUKOB;

WCIIONb30BaTh MPH  BBINOJHEHWH YYEOHBIX 3aJaHUil  HAYYHOIOMYJIAPHYIO
JIUTEepaTypy (U3MYECKOro CoAepkKaHUs, CIPABOYHBIE MaTEpHallbl, PECYpChl CETU
WuTtepner, Bnagerp npuéMaMH KOHCIIEKTUPOBAHUA TEKCTa, MPeoOpa3oBaHUS
uHOpMAIH U3 OHON 3HAKOBOM CHCTEMEI B JIPYTYIO;

co3/laBaTb COOCTBEHHBIE IHMCbMEHHBIE U YCTHBIE COOOIEHHS Ha OCHOBE
uHbOpMAIIMK W3 HECKOJIBKMX HCTOYHHUKOB (PU3NYECKOTO COACpXNaHHS, MTyOIMIHO
NPEJICTABIATh PE3yJIbTaThl MPOEKTHON WM HUCCIEeN0BATENbCKON NESATEeNbHOCTH, MpU
3TOM I'PaMOTHO HCIIOJIb30BATh M3YUYEHHBIM MOHSITUHMHBIN anmapar n3y4aeMoro passiena
(U3MKK W CONPOBOXIATh BBICTYIUIEHUE MpE3eHTalUeld ¢ YYETOM OCOOEHHOCTEH
ayIMTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Ne HaumenoBanue Komnuectso | IIporpammHoOe conepxxanue OcHOBHBIE BUIBI ACATEIBHOCTH O0YYArOITUXCS
n/m 4acoB

pas3eiioB U TeM
Y4eOHOI0 MpeIMETa

Pasznen 1. ®u3uka u ee poib

B MO3HAHUM OKPYRKAKOIIEro Mupa

BEJIMUYNH. PU3NUYECKUE
npubopsl. [TorpemHoCTh
U3MEpPEHUMN
MexnyHapoaHas cucrema

€ INMHUI]

1.1 | ®usuka — Hayka 2 dusuka — HayKa o Tipupojie. | BeisiBieHue paznuunii Mexay Gu3ndecKkumMu u
0 TIPUPOJIC SIBrIeHUS IPUPOBI. XHMHUYECKUMH TTPEBPAIICHUSIMHU.
Du3nYECKUE SBICHUS: PacnioznaBanue u kinaccugpukanus
MeXaHHYeCKUeE, (U3UYCCKUX SIBJICHUN: MEXaHUUCCKHUX,
TEIJIOBEIC, TEIJIOBBIX,
ANEKTPUYECKHUE, AIIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MAarHHuTHBIE, CBETOBEIC, HabGntonenue u onucanue Gu3nuecKux sBICHUN
3BYKOBBIE
1.2 | ®usnueckue 2 dusnyeckue BEIUUUHBI. OnpeniesieHUE 1IEHbBI ICJICHUS Kb
BEJINYHHBI N3mepenue puznueckux U3MEPUTETHLHOTO TTpUbdOpa.

W3mepenne TMHENHBIX pa3MepOoB TE U
MIPOMEKYTKOB BPEMEHM C YUYETOM MOTPEITHOCTEM.
N3mepenue 00bEMa )KUJIKOCTH U TBEPIOTO Tea.
N3mepenune temnepaTrypsl PU MOMOIIH
JKHUIKOCTHOTO TEPMOMETPA U JTATYNKA
TeMIEPaTyphl.

BrimmonHeHrue TBOPUYECKUX 3aIaHUAN 110 TIOUCKY

CIOCOO0B M3MEPEHUS] HEKOTOPBIX (PU3UUECKUX




XapaKTePUCTHK, HAIPUMED, PA3MEPOB MaJTBIX
00BEKTOB (BOJIOC, TPOBOJIOKA), yAATEHHBIX

00BEKTOB, OOJIBIIIUX PACCTOSTHUM, MaJIbIX




MIPOMEXKYTKOB BpeMeHu. OOCyKaeHue

pcajaraCMnbIx CIIO co00B

1.3. | EcrecTtBeHHO 2 Kak ¢usuka u npyrue BriaBrkeHue rumnotes, 00bICHIIONINX MTPOCTHIC
Hay4YHBIH METOJ €CTECTBEHHbBIC HAYKU SIBJICHUSI, HAITpUMED:
MO3HAHUS U3y4aroT MPUPOTY. — MIOYEeMY OCTAHABJIMBAETCS ABUKYIIEECS
EcrecTBeHHOHAYUYHBIN 10 TOPU30HTAIILHOW MOBEPXHOCTH TEJIO;
METO/]1 TO3HAHUS: — MIOYEMY B JKApKYIO TIOTO/ly B CBETJION OJIEXkK/IE
HaOJII0JIEHUE, ITOCTAaHOBKA MpoXJagHer, yeM B TEMHOM. [Ipemmoxenne
HAy4YHOT'O BOIPOCa, CIIOCOOOB TTPOBEPKH TUTIOTES3.
BBIJIBUYKEHUE TUIIOTE3, [IpoBeneHue rncciie0BaHus MO MPOBEPKE KaKO-
AKCIIEPUMEHT IO MPOBEpPKE | JIMOO TUIOTE3bI.
TUT0TE3, OObSICHEHHE [TocTpoenune nmpocTelmmx Monemnen Gu3ndIecKux
HaAOI0AAEMOT0 SIBICHHUS. SBJICHUH (B BUJIE PUCYHKOB WJIH CXEM ), HAITPUMED
Omnucanue pu3ndecKux NaJieHUe MpeaMeTa; IPsIMOIIMHENHOE
SIBJICHUH C IOMOILIBIO pacrnpoCTpaHEHHUE CBETA
MozeIIen
Hroro no pasneny 6

Pasnea 2. IlepBoHauyajibHbIe

CBEACHUA 0 CTPOCHMH BeIlleCTBA

2.1

CrtpoeHue BeliecTBa

1

CrtpoeHue BelecTna:
aTOMBI U MOJICKYJTBI, UX
pa3mepsl. OmbITHI,
JTIOKa3bIBAIOIINC

AUCKPCTHOC CTPOCHUC

Habnronenue n nHTEpIIpeTaIis ONbITOB,
CBUJICTEIIbCTBYIOIINX 00 aTOMHO-MOJICKYISIPHOM
CTPOEHHHU BEIIECTBA: OMBITHI C PACTBOPEHUEM
PAa3IMYHBIX BELIECTB B BOJE.

OHCHKa pasMEpOB aTOMOB 1 MOJICKYJI




BEILIECTBA C MCTOJb30BaHueM (poTorpaduit, HOTyUEHHBIX
Ha aTOMHOM CHJIOBOM MUKpockore (ACM) —

naboparopnas padorta o teme: «OneHka




AUaMCTpa atoMa MCTOAOM PAOOB

(c ucrionp3zoBanueM otorpaduii)».
OmnpeneneHue pa3MepoB MaJIbIX TE

2.2 | JIBuKeHue u JIBI>KEHME YaCTHI] HabGntonenue u o0bsicHeHNE OPOYHOBCKOTO
B3aUMO/ICIICTBHE BelecTBa. CBsA3b CKOPOCTU | IBMKCHUS U ABJICHUS AU Py3un.
YaCTHUII JBYKCHUS YaCTHUIL [TpoBenenue u 0ObSICHEHHE OTBITOB
BeIecTha C TEMIICPaTypOH. 110 HAaGIIOIEHUIO TETTIOBOTO PACHIMPEHHS ra30B.
bpoyHoBcKoe BrKeHHE, [IpoBenenue n 00ObsICHEHNE OMBITOB TIO
Imq’(bym’l; OOHAPYKEHUIO CUJT MOJIEKYJISIPHOTO MPUTSKEHUS
B3aumoperictBue yactun M OTTAIKIBAHMNS
BEIIECTBA: MIPUTSHKEHUE U
OTTaJIKUBaHUE
2.3 | Arperarsslie ArperarHble COCTOSIHUSA Onucanue (¢ UCIOIB30BAHUEM MPOCTHIX

COCTOAHHA BCIICCTBA

BEILIECTBA: CTPOCHUE T'a30B,
YKUJIKOCTEN U TBEPABIX
(KpUCTAJINTMYECKHX) TEll.
B3aumocBsi3p Mexay
CBOMCTBaMU BEILIECTB

B Pa3HbBIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHOMOJIEKYJISIPHBIM
ctpoeHueM. OcoOeHHOCTH
arperarHbIX COCTOSIHUM

BOJbI

MOJIEJIE) OCHOBHBIX pa3/Inuuil B CTPOCHHUH ra3oB,
JKUIKOCTEN U TBEPJIBIX TEII.

OOBbsiCHEHHE MAJIOW C)KUMAEMOCTH KUJKOCTEN U
TBEPABIX TeJI, OOIBIION CKUMAEMOCTH T'a30B.
OObsacHenne coxpaneHus (popmMbl TBEPABIX TEN U
TEKY4YECTH KUIKOCTH.

[IpoBeneHue OMbBITOB, JOKA3BIBAOIINX, YTO

B TBEPAOM COCTOSTHUM BOJBI YaCTULBI HAXOIATCS
B CPEIHEM JIajibllle IPYT OT Apyra (IJI0THOCTh
MEHBIIIE), YEM B JKUJIKOM.

VYcTaHoBIeHNE B3aMMOCBSI3H MCIKOY




0COOCHHOCTSIMU arperaTHbIX COCTOSIHUM BOJIBI U
CYILIECTBOBAHHEM BOJHBIX OPTaHU3MOB

(MC — Guonorwus, reorpadmus)

Hroro o pazgeny




Pa3nen 3. /IBu:keHne u B3auMoaeicTBHE TeJl

3.1 | Mexanunueckoe 3 Mexannueckoe nBuxeHue. | MccienoBanne paBHOMEPHOIO JIBUKEHHS,
JBIKEHUE PaBHOMEpHOE 1 OIIPECIICHUE €TI0 TPU3HAKOB.
HepaBHOMEpHOE aBkeHue. | HabmoneHne HepaBHOMEPHOTO JBUKECHUS U
Ckopoctb. CpenHss OIIPEEIICHUE €r0 OTIANYMI OT paBHOMEPHOTO
CKOpPOCTh IIPH JBUKEHUS.
HEPABHOMEPHOM OmnpeneneHue CKOPOCTH PaBHOMEPHOTO
JOBWOKCHUU. PacuéT myTtu 1 | JBUKECHHUS (IIApUKA B )KUJIKOCTH, MOJEIIH
BPEMEHU JABUKECHUS AIIEKTPUYECKOTO aBTOMOOMJIIS U T.1.).
Onpenenenue cpeHel CKOPOCTH CKOJIbKEHUS
OpycKa WM IIapuKa 0 HAKIOHHOM TIOCKOCTH
Pemenue 3a1a4 Ha onpezeseHue My TH, CKOPOCTH
Y BPEMEHU PABHOMEPHOT'O JIBH)KECHHSL.
AHanu3 rpaMKoB 3aBUCUMOCTH ITyTH U CKOPOCTH
OT BPEMEHHU
3.2 | Unepuus, macca, 4 SBneHne nHEpLUMU. 3aKOH OObsCHEHHE U TPOTHO3UPOBAHUE SIBICHUIA,

IIJIOTHOCTDB

vHepuuu. B3aumojencteue
TeJI KaK MPUYrHA
WU3MEHEHUS CKOPOCTH
NIBIDKEHUS Tell. Macca Kak
Mepa UHEPTHOCTH Tela.
IInoTHOCTH BElllECTBA.
CBs13b INIOTHOCTH

C KOJIMYE€CTBOM MOJICKYJI

B eIUHUIEC 00BbEMA
BEILIECTBA

00yCIIOBIICHHBIX MHEPITMEH, HAIIpUMED, YTO
MIPOUCXONT MTPU TOPMOKECHUH WIIH PE3KOM
MaHEBpE aBTOMOOWIIS, ITOYEeMY HEBO3MOXKHO
MTHOBEHHO MPEKPATUTh IBIKCHHUE HA
BEJIOCHIIE/IE WJIM caMOKaTe U T. 1.

[IpoBeneHre 1 aHAIU3 OTIBITOB,
JEMOHCTPHUPYIOIINX U3MEHECHUE CKOPOCTH
JBIDKCHHS TeJa B Pe3yJIbTaTe JACHCTBHS Ha HETO
JIPYTHX TE.

Pemenue 3amad Ha ompesieieHre MacChl Tea, €ro
00bEMa U MJIOTHOCTH.







[IpoBeneHue n aHaau3 ONbBITOB,
JIEMOHCTPHUPYIOLINX 3aBUCUMOCTb N3MEHEHHUS
CKOPOCTH T€JIa OT €ro MaccChl Ipu
B3anMOJIeUCTBUM Tel. M3mepeHne Maccsl Tenna
Pa3IMYHBIMK CTIOCOOAMMU.

OmnpezneneHune WIOTHOCTH TeJla B pe3yibTare

M3MEPEHUS €r0 MacChl 1 00hEMa

3.3

Cuna. Buaber cun

14

Cuita Kak xapakTepucTHKa
B3aUMOJICVCTBHS TEI.
Cuita yrpyrocTtu v 3aKoH
I'yka. 3smepenne cuiibl

C IOMOIIBIO JUHAMOMETPA.
SIBrIeHME TATOTEHUA U CUia
TskecTH. Cuia TSKECTH
Ha JIPyTHUX IUIAHETaX.

Bec tena. HeBecomocTs.
CrnoxxeHue cui,
HaIIPaBJIEHHBIX 10 OAHOU
IIPSMOM.
PaBHOpnelicTBYIOIIIAS CUIT.

Cuina tpenus. Tpenue
CKOJIb)KCHHS U TPEHUE
nokosi. TpeHue B mpupoie
Y TEXHUKE

M3y4yeHue B3aMMOACUCTBUSA KaK IIPUYNHBI
U3MEHEHUS! CKOPOCTH TeJla WM €ro 1eQOpMalnH.
Onrcanue peanbHbIX CUTYallln B3aMMOJEHCTBUS
TEJ C IIOMOIIBIO MOJENIEH, B KOTOPBIX BBOIUTCS
MOHATHE U N300pakeHUE CHUIIBI.

N3ydenue cuiisl yrpyroctu. Mccnenosanue
3aBUCUMOCTH CWJIBI YIIPYTOCTH OT YAJIMHEHHUS
PE3MHOBOIO HIHYpa WIH NPY’KUHBI

(c nocTpoeHueM rpaduka).

AHanu3 MPaKTUYECKUX CUTyallld, B KOTOPBIX
IIPOSIBIISICTCS IEHCTBHUE CUJIBI YIIPYTOCTH
(ympyroctb Msi4a, KpOCCOBOK, BETOK JI€pEBa

u ap.).

AHanu3 cuTyanuil, CBSI3aHHBIX C SBJICHUEM
TATOTEHUSI.

OObsicHeHHe OPOUTATBLHOTO JBMKCHUS TUTAHET

C MCIOJIb30BAaHNEM SIBJICHUS TATOTEHUS U 3aKOHA
WHEPLIMH.

N3mepeHue Beca Tella ¢ TOMOUIBI0 TUHAMOMETPA.
O60CHOBaHKE ITOTO CTIOCO0a U3MEPEHUSI.







Ananu3 u MOICIINPOBAHUC ABJICHHUA HCBCCOMOCTH.

DKCIEPUMEHTAIBHOE NOJyYEHUE ITPABUIIA
CJIOKEHHMSI CWJI, HAIIPABJICHHBIX BJIOJIb OTHOM
npsmMoil. OnpezeneHne BeINYUHbI
PAaBHOJEUCTBYIOILIEU CHIL.

N3y4yeHune cuiibl TPEHHSI CKOJIBKEHHSI U CHJIBI
TPEHHUSI OKOSI.

HccaenoBanue 3aBUCUMOCTH CHIIBI

TPEHHUSI OT CUJIbI IABJIICHUS U CBOWCTB
TPYIIMXCS IOBEPXHOCTEM.

AHanu3 MPakTUYECKUX CUTyalul, B KOTOPBIX
IIPOSIBIISICTCS IEHCTBUE CHUIIbI TPEHUS,
UCTIOJIB3YIOTCSI CIIOCOOBI €€ YMEHbILICHUS WIN
yBEIMYEHHUs (KaTaHUE Ha JIbDKAX, KOHbKAX,
TOPMOXKEHHE aBTOMOOWJISI, UCIIOJIb30BaHUE
NOJUIMITHUKOB, MJIABAHUE BOAHBIX )KMBOTHBIX
u 11p.). Pemenue 3anau ¢ ucnosib30BaHuEM
dbopmyin 11t pacuéTa CHIIbI TSXKECTH, CUIIBI
YIPYTOCTH, CUJIbI TPEHUS

Hroro no pazneny
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Pasnea 4. [laBiienne TBEPABIX TeJI, }KUAKOCTEH U ra3oB




4.1

[asnenue. llepenaua
JaBJICHUST TBEPABIMU
TeJIaMH, KUAKOCTIMU
U razamu

JaBnenne. CriocoObI
YMCHBIIICHUS U
YBEITUYCHUS JIaBIICHHS.
JlaBienue rasa.
3aBHCUMOCTbD JaBIICHUS
rasa oT oobéma,
TEMITepaTypBhl.

Ananu3 n 00bsICHEeHHE ONBITOB U
MIPAKTUICCKUX CUTYAIIU, B KOTOPHIX
MIPOSIBIISICTCS CHUJIA JABJICHHSL.
ObocHoBaHME CITOCOOOB YMEHBIICHHUS
Y yBEJIWYCHUS JIaBJICHHUS.

N3ydyeHne 3aBHCUMOCTH JaBJICHUS ra3a




[lepenaya naBneHus
TBEPJBIMU TEJIAMU,
JKUJIKOCTSIMH U Ta3aMHU.
3axon Ilackans

oT 00BEMa U TeMIepaTyphl.

N3ydyenune ocoOeHHOCTEN nepenaun JaBieHUs
TBEPJBIMU TEJIAMHU, KUAKOCTIMHU U ra3aMu.
O60CcHOBaHKE PE3YJILTATOB OMBITOB
OCOOCHHOCTSIMU CTPOCHMSI BEILIECTBA B
TBEPAOM, KHJIKOM M ra3000pa3HOM COCTOSHHSIX.
DKcIepuMEeHTaNIbHOE JJ0Ka3aTeNbCTBO 3aKOHA
[Tackans.

Pemenue 3amay Ha pacuéT maBIeHUs TBEPIAOTO
Tena

4.2 | JlaBieHUE KUIKOCTH 3aBUCUMOCTD HccnenoBanre 3aBUCUMOCTH JTABIICHHS HKUKOCTH
JaBICHUS KUIKOCTH OT OT MIyOHHBI MOTPYKEHUS U MJIOTHOCTH JKUKOCTH.
ITyOUHBI. Habntonenue u o0bsiICHEHUE THIPOCTATHYECKOTO
[THeBMaTHUECKHE MAIIMHBL. | TApajoKca Ha OCHOBE 3akoHa [lackasis.
I'mppocrartnueckuii N3ydeHne cooOmarmmxcsi COCyI0B.
napaziokc. COOOIIAIOMKECS | Peyrenne 3a1a4 Ha pacuéT IaBIICHUS KHUIKOCTH.
cocyabl. [M/PaBIMYECKIE | OGpsicHeHNe IPUHLMITA ACHCTBHS
MCXaHU3MBI TUIPABIMYECKOTO MIPECCa, ITHEBMATHIECKUX
MaIliH.
AHayn3 U 00bACHCHHE MPAKTUYCCKUX CUTYaIUH,
JICMOHCTPUPYIOIIUX TPOSBICHUE TaBICHUS
KHUIIKOCTHU ¥ 3aKoHa [lackais, Harpumep
IPOIIECCOB B OPraHU3Me MPH IITyOOKOBOTHOM
HBIPSIHAH
4.3 | AtmocdepHoe Atmocdepa 3emin u DKCIepUMEHTaIbHOE OOHAPYKEHUE
JaBlICHUE arMocdepHOe JaBJIeHHE. arMoc(epHOro AaBICHUS.

[Ipr4nHEI Cy111eCTBOBAaHHUS

Amnann3 1 00bSICHEHHE ONBITOB H IMPAKTUICCKHUX







BO3/YIITHON 00O0JIOUKH
3emnu. Onbit Toppuuennm.
N3mepenune armochepHoro
JABJICHUSI. 3aBUCUMOCTD
aTMoc(epHOro J1aBJICHUS
OT BBICOTHI HaJ YPOBHEM
mops. [Ipubopsr

JUTSL U3MEPEHUS
aTMoc(epHOro JaBIeHUs

CUTYaIU, CBI3aHHBIX C JICHCTBUEM
arMoc(EepHOro JaBICHUS.

OObsCHEHHE CYIIECTBOBaHUS aTMOC(heEpbI
Ha 3eMJIE U HEKOTOPBIX IJIAHETAX WJIU €€
OTCYTCTBHS Ha JIpyrux IuiaHetax u JlyHe.
OObsicHEHHE U3MEHEHHUS TUIOTHOCTH
arMocdepbl ¢ BEICOTOM U 3aBUCUMOCTH
aTMoC(EepHOro JIaBJICHUS OT BHICOTHI.
Pemenwne 3amaq Ha pacy€T arMocdepHOro
JTABJICHHUSL.

Wzydenue ycrpoiictBa 6apoMeTpa-aHeponia

4.4

JlericTBUE )KUJKOCTH U
rasza Ha Morpy>K€HHOE
B HUX TEIIO

JlericTBUE )KUJIKOCTH U rasa
Ha [OrpyKEHHOE B HUX
Teso. BeiTankuBaronias
(apxumenioBa) cujia. 3aKOH
Apxumena. [1naBanue tei.
BoznyxonnaBanue

DKcrepuMeHTallbHOE 0OHApYKEeHUE JeHCTBUSA
JKUJIKOCTH Y rasza Ha MOrpy>KEHHOE B HUX

teno. OnpenesieHre BhITATKUBAIOIIECH CHUIIBI,
JIEUCTBYIOILIEH HA TEJO, TOTPYKEHHOE

B JKHJIKOCTb.

[TpoBenenue n 00CyXI€HUE ONBITOB,
JEMOHCTPHUPYIOLINX 3aBUCUMOCTh
BBITAIKUBAIOIIEH CUJIBI, JEHCTBYIOLIEH HA TEIO
B JKUJIKOCTH, OT 00BhEMA MOTPYKEHHOM

B JKMJIKOCTb YaCTH TeJa U OT IJIOTHOCTH
KUJIKOCTH.

IIposepka nezasucumocmu 8blmankusaroujeu
cumbl, 0elucmayoueti Ha mejo 8 HCUOKOCU,
om maccwl mena.

HccnenoBaHne 3aBUCUMOCTH BECa TeJa B BOAE
oT 00bEMa OTPYKEHHOU B JKUJIKOCTh YaCTH TETA.







Pewienue 3a1a4 Ha TPUMEHEHHE 3aKOHA
ApxuMe[a 1 yCcJIOBUS IIJIaBaHUS TeE.
KoHnctpyupoBanue apeoMerpa wiun

KOHCTPYHUPOBAHHUC JIOAKHU U OIIPCACIICHUC ee

Ipy30N0AbEMHOCTH

Hroro no pazneny
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Pasnen 5. PaGora 1 MOIIHOCTDH. JHEPrus

5.1 | Pabora 1 MOIITHOCTH

3

Mexannueckas padora.
MoutHocTh

DKCIIEpUMEHTAIIBHOE ONPEEIICHHE
MEXaHHYECKON PabOThI CUITBI TSIKECTH

IIPY MAJICHUHN TEJIA U CUJIbl TPEHUS

[P PABHOMEPHOM IIEPEMELICHHUH TEa

10 TOPU30HTAIIBHON NTOBEPXHOCTH.

Pacyér MmomHoCTH, pa3BUBAEMON IIPU MOIBEME
IO JIECTHULIE.

Pemenue 3a1au Ha pacy€T MEXaHUYECKOM pabOThI
Y MOILLIHOCTH




5.2

[IpocTeie MEXaHU3MBI

[IpocThie MEXaHU3MBL:
phIyar, 0JIOK, HaKJIOHHAs
IJI0CKOCTh. [IpaBumno
paBHOBECHS pblyara.
[Ipumenenue
MpaBujia PaBHOBECUS
pblyara

K OJ10Ky. «30510TO€
IPaBUJI0» MEXAHUKHU.
KIT npocTeix
MEXaHU3MOB.
[IpocThie MEXaHU3MBI
B OBITY ¥ TEXHUKE

OrnpezeneHue BHIMTPHIIIA B CHIIE POCTHIX
MEXaHM3MOB Ha MPUMEpE pbluara, MoJABMKHOTO U
HEMOJIBI>KHOTO OJIOKOB, HAKIIOHHOM TJIOCKOCTH.
HccnenoBanue ycioBHsi paBHOBECHS pblyara.
OO6Hapy>keHHe CBOMCTB MPOCTHIX MEXaHU3MOB

B Pa3IUYHBIX HTHCTPYMEHTAX U MPUCITIOCOOIEHUSX,
UCIIOJIb3yEeMbIX B OBITY U TEXHUKE, a TAKXKE
B JKUBBIX OPraHU3Max.

DKCIEpUMEHTAIBHOE 10Ka3aTeIbCTBO PABEHCTBA
paboT pU MPUMEHEHHUH MPOCTHIX

Mexanu3moB. Onpenenenne KITJ[ HaknoHHOM
IJIOCKOCTH.




Pewienue 3a1a4 Ha TpUMEHEHHE IPaBUIIA

paBHOBecHs pbluara u Ha pacuet KI1J]

5.3 | MexaHnnueckas 4 MexaHuyeckasi SHEPTHSL. DKCIIEPUMEHTABHOE ONPEIECTIECHUE U3MEHECHUS
SHEPTUA Kunernueckas u KMHETHYECKOM U MOTCHIMAIBHON YHEPIUHU TEIa
MOTEHIINATIbHAS SHEPTHUA. MIPY €T0 CKATHIBAHUY 0 HAKIIOHHOW TIOCKOCTH.
[IpeBpaiienue ogHoro Bujaa | PopMyIMpoBaHHE HA OCHOBE UCCIIEAOBAHUS
MEXaHUYECKOM SHEPTUU 3aKOHA COXPAHEHUSI MEXaHUYECKON SHEPTHUH.
B Ipyroi. 3akoH OO6cyxaeHre rpaHul] IPUMEHUMOCTH 3aKOHA
COXpPAHEHUSI IHEPTUU COXpPaHECHUS SHEPTUMU.
B MEXAHUKE Pemenue 3a1a4 ¢ UCMOIB30BAaHUEM 3aKOHA
COXpPaHEHUs SHEPTUU
Hroro no paspeny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME




8 KJIACC

BCIICCTBA

MOJIEKYJISIPHOKUHETHYE CKOM
TEOPUU CTPOECHUS BEILIECTBA.

Macca u pazmepsl aTOMOB U

MoJieKyn. OTbITHI,
MOJITBEPIKIAFOIITUE

OCHOBHBIE ITOJI0KEHUS
MOJICKYJIIPHOKUHETUYECKOU

TEOPUH.
Mogenu TBEPIOTO, KUJIKOTO

¥ Ta3000pa3HOTO COCTOSIHUHN
BEIICCTBA.

Kpucrammmueckue u
amop(dHbIe Tena.

OOBscCHEHHE CBOMCTB I'a30B,
KUJIKOCTEN U TBEPABIX TEII

Ha OCHOBE IOJIOKEHU N
MOJIEKYJISIPHOKUHETHYE CKOU

Ne HaumenoBanue KonmnuectBo | I[IporpammHuoe conepkanne | OCHOBHBIC BHJIBI ICSITCIBHOCTH 00yJarOIIMXCS
n/m pasnesnoB U TeEM 1acoB
yueOHOTO IpeaMeTa
Pa3nen 1. TenyioBble siBJIeHUSI
1.1 | Ctpoenue u cBoicTBa 7 OCHOBHBIC TOJIOKCHUS HaGnronenue u maTEpIpeTaIiys OnbITOB,

CBUACTCILCTBYIOINX 00 ATOMHO-MOJICKYJIAPHOM
CTPOCHHUHU BCIICCTBA: OIILITHI C PACTBOPCHHUCM

pPa3IMYHBIX BEILIECTB B BOJE.

Pemenne 3ama4d 1o oleHUBAaHUIO KOJIMUECTBA
aTOMOB WJIM MOJIEKYJI B €IMHUIIE 00bEMaA

BEILIECTBA.
AHaJM3 TeKCTa IPEBHUX aTOMUCTOB (HarpuMmep,

¢bparmenTa nosmel Jlykpenus «O mpupoje
BEILICH») C U3JIOKEHUEM 000CHOBAaHUN aTOMHOM

rUNOTE3bl (CMBICIOBOE uTeHHe). O1ieHKa
yOeIUTENBHOCTH 3TUX 00OCHOBaHUH.

OObsicHeHHe OPOYHOBCKOTO JBUKEHUSI, SIBJICHUS
mubdy3un 1 pazTuurii MEXTy HUIMH Ha OCHOBE

MOJIOKEHU N MOJIEKYJIIPHO-KHHETUYECKON
TEOPUU CTPOECHUS BEIIECTBA.

OOBbsCHEHHE OCHOBHBIX Pa3JInYuil B CTPOCHUU
ra3oB, JKUJIKOCTEW U TBEPABIX TEI




teopun. CMauyMBaHUE U
KAMWUISIPHBIE SIBIICHUS.

TenoBoe paclupeHue u
CoKaTue

C MCIIOJIb30BAaHUEM TOJI0KEHUH MOJIEKYIISIPHO-
KMHETHYECKOM TEOPUHU CTPOCHHMSI BEIIECTBA.

[IpoBeneHne ONBITOB MO BhIPALTUBAHUIO
KPHUCTAJUIOB IIOBAPEHHOM COJIM MIIU caxapa.




IIpoBenenue u 0ObICHEHHE OIBITOB,
JEMOHCTPHUPYIONINX KAMWIISIPHBIC SBICHUS U
SBJICHUE CMAaYUBaHUSI.

OOBsACHEHHE POJIN KAMUJUTSIPHBIX SIBICHHIMA

JUIS1 TOCTYTUIEHUS BOZBI B OPraHU3M PacTEHUI.
HabGntonenue, npoBesieHre U OObSICHEHHE
OTIBITOB 10 HAOJIOICHHUIO TEIIJIOBOTO
pacIIMPEHUs ra30B, KUJKOCTEN U TBEPABIX TEIL.
OObsacHEeHHE coxpaHeHUs1 00bEMa TBEPABIX TeT,
TEKY4ECTH KUAKOCTHU (B TOM YHUCIIE, PA3HUIIBI

B TEKYUY€CTH JJIsSl pa3HbIX KUJIKOCTEM),

JIaBJICHUSA rasa.

[IpoBeneHue OIBITOB, JEMOHCTPUPYIOLINX
3aBUCHUMOCTb JaBJICHUS BO3/IyXa OT €ro o0béma u
HArPEBAHMS WA OXJIKICHUS, U UX OObSICHEHUE
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUYEHHS.
AHaIN3 MPaKTUYECKUX CUTyallui, CBI3aHHBIX

CO CBOMCTBAMH Ia30B, dKMJIKOCTEH Y TBEPBIX TEJI

1.2

TennoBelie IMpOLCCChI
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Temmneparypa. Csi3b
TEMIIEPATyPbl CO CKOPOCTHIO
TETUIOBOTO JIBUKCHHSI
yacTtul. BHyTpeHHsIs
sHeprusi. CnocoObl
U3MEHEHHMs BHYTPEHHEN
SHEPruu: Terionepenada u
coBepieHue padboTel. Bubl
TerUIonepeaayu:

O60cHOBaHKE MPABUIT UBMEPEHUS TEMITEPATYPHI.
CpaBHeHUE pa3IMYHbIX CIOCOOOB U3MEPEHUS U
IIKaJ TEMIIePaTyphbl.

Habmronenne n 00bICHEHUE OIBITOB,
JEMOHCTPUPYIOIIUX U3MEHEHUE BHYTPEHHEH
DHEPTUU TeJa B Pe3yJIbTaTe TEIUIONEPEIaun U
paboOThl BHEIIIHUX CHIL.

HabGnronenne u 00bICHEHHE OIBITOB,

00CYKJICHHE MPAKTUUECKUX CUTYaIlNH,







TCILIOIPOBOAHOCTD,

KOHBEKIHS, U3JTyYCHUE.
KonnuecTBO TEIIOTHI.
VhenbHas TEIIOEMKOCTD
BellecTBa. TemrooOMeH 1
TEIIOBOE PaBHOBECHE.
YpaBHEHUE TETIIOBOIO
Oamanca. IlmaBiaeHue

U OTBEpJIC€BaHUE
KPUCTAJUNTMUECKUX
BCILIECTB. YenabHas
TEIUIOTA TIJIaBJICHMS.
[TapooOpazoBanue u
KOHJeHcanus. Mcnapenue.
Kunienune. YnennHas
TeII0Ta MapooOpa3oBaHMUS.
3aBUCHUMOCTb TEMIIEPATYPBI
KHIIEHUS OT aTMOC()EpHOTo
JTaBJICHUS.

BnaxHocTth

BO3.lyXd. DHEPTUs
TOILIHBA.

VnenpHas TemiaoTa
CrOpaHus.

[TpuHIMTIBI paOOTHI
TeroBbIX apurareneit KI1/]
TEIUIOBOTO JIBUTaTEI.

JACMOHCTPUPYIOIHNX PA3JIMIHBIC BUIbI
TCILIoIICpCaAaun: TCILIOIIPOBOAHOCTD,
KOHBCKIUIO, U3JIYYCHHUC.
HCCJ’IGI[OB&HHG SIBJICHUS TEIJIOOOMEHA

IIPU CMEIIUBAHUY XOJIOTHOM U TOpsSiYeH BOJIBI.
Habinronenue ycTaHOBIEHUS TEMII0BOTO

PaBHOBECHSI MEXY TOPSYEH U XOJIOAHON BOJIOM.

Omnpenenenue (MI3MEpEHKE) KOIUYECTBA

TEIJIOTHI, MOJTYYEHHOTO BOJAOW MPHU TEMIIO0OOMEHE

C HArpeThIM METAJUIMYECKUM LIUIUHAPOM.
Omnpenenenue (M3MEpEHNE) yIeTbHOU
TEeIUIOEMKOCTH BEIIECTBA.

Pelenue 3a1a4, CBSI3aHHBIX C BEIYMCICHUEM
KOJINYECTBA TEIJIOTHI U TEMJIOEMKOCTH

IIPU TETI00OMEHE.

AHanu3 cuTyanu MpakTHIECKOTO
VCIIOJIb30BAaHMS TEIJIOBBIX CBOVMCTB BEILIECTB
Y MaTepuajoB, HAIPUMEP, B LEIAX
sHEprocOepeKeHUs: TETIOU30JIAIINS,
sHEeprocOeperaromue KpoIiiu,
TEPMOAKKYMYJISITOPHI U T. 1.

Habmronenue siBjieHU# ncnapeHus u
KOHJICHCALIMH.

HccnenoBaHue npouecca UCapeHus
PA3JIUYHBIX )KUIKOCTEN.

OObsiCHEHUE SIBJICHUN UCTIAPEHUS U

KOHACHCAIIHU HA OCHOBE aTOMHO-




TennoBwIie JABUTaTCIu U




3aIMTa OKPYKaroIen
CpElbI.

3aKOH COXpAaHEHUS U
IpEeBpPAILCHUS SHEPTUH
B TEIJIOBBIX
nporeccax

MOJIEKYJISIPHOTO YUYEHUS.

Habntonenue un o0bsicHEHUE NpoLecca KUIeHus,
B TOM YHCJI€ 3aBUCUMOCTHU TEMIIEPaTyPhl
KWUTICHHS OT JABJICHHSL.

Omnpenenenue (M3MEepEeHUE)

OTHOCHUTEIFHOM BIQXKHOCTH BO3IyXa.
HaOnronenue npoiiecca riaBjieHus
KPUCTAITTNYECKOTO BEIIECTBA, HAPUMED, JIb/IA.
CpaBHEHHE MPOIIECCOB TUIABJICHUS
KPUCTAJUTMUECKUX TEJ U pa3MsITUCHUS

IIPY HArpeBaHUW aMOP(HBIX TEJL.

Omnpenenenue (M3MEPEHNE) YIEIbHON TETUIOTHI
IUTaBJICHUS JIbJIA.

OObsCHEHNE SBIICHU TIJIABJICHUS U
KPUCTALTN3AIIMU HA OCHOBE aTOMHO-
MOJICKYJIIPHOTO YUEHHUSI.

Pemmenue 3a1a4, CBI3aHHBIX C BRIYUCIICHUEM
KOJIMYECTBA TETUIOTHI B TIPOIECCax
TEeIIoNepeau PH IUIABJICHUU U
KPUCTAJUTH3AIIMN, UCTIAPCHUH B KOHACHCAITUH.
AHanu3 cuTyaruii MpakTHYeCKOro MPUMEHEHUS
SIBIICHUH TIJIABJICHUS M KPUCTAJUTA3AIINH,
HanpuMep, MOJyYeHHE CBEPXUUCTHIX
MaTepuaioB, COJIeBas Tpeka u Jp.

AHnanu3 paboThl U 00BICHEHUE TPUHIIUATIA
JIEACTBUSA TETIJIOBOTO JIBUTATEIIS.

Bprunciienne KoimuecTBa TeIyIoThI,







BBLICJISIFOIIETOCS TIPU CTOPAHUN PAZTAYHBIX
BUJI0B ToruiuBa, u KIIJI neurarens.
OO0cyxIeHrEe IKOJTOTUYECKUX TTOCIEACTBUN
VCIIOJIb30BAHUS JIBUTATENIEN BHYTPEHHETO
CrOpaHusi, TEIUIOBBIX U TUJIPOIIEKTPOCTAHITUMN

Htoro no pazueny
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Pazaea 2. Duekrpuuyeckue u

MAarHMTHBIC ABJICHHUA

2.1 | DnexkTpuueckue
3apsibl.
3apsKeHHBIE Tea U
UX B3aNMOJEUCTBUSA

7

DJeKTpHU3aIus Tel.

JIBa pona aJIEeKTpUUECKUX
3apsAnoB. B3aumonencraue
3apsKEHHBIX TEJL.

3akon KynoHa (3aBUCUMOCTh
CHUJIbI B3aUMOJICUCTBUS
3apsKEHHBIX TEJ

OT BEJIMYMHBI 3aPSI0B U
pacCTOSIHUS MEXIY TEIaMH).
DIEKTPUYECKOE TIOJIE.
Hanpsxk€HHOCTH

ANEKTPUYECKOTO TTOJIS.
[IpuHIMII Cynepno3uuuu
BIEKTPUYECKUX TTOIEN

(Ha KaYECTBEHHOM YPOBHE).
Hocurenu snexkrpudeckux
3apsAI0B. DIeMEHTAPHbBIN
JIIEKTPUYECKUN 3apsiLl.
Crtpoenue aroma.

Habntonenue u nmpoBeicHUE OTBITOB

IO JICKTPU3ALMU TEJI PU COMTPUKOCHOBEHUU U
VHIYKLHEH.

HabGmronenne u 00bACHEHHE B3aUMOJICHCTBUS
OTHOMMEHHO U PA3HOUMEHHO 3apsKEHHBIX TEI.
OObsicHEeHHE MPUHITUTIA ACHCTBHS JIEKTPOCKOIIA.
OObsicHEHUE SIBJICHUHN AJICKTPU3AIIUN

IIpY CONMPUKOCHOBEHUH TEI U

WHIYKIMEH C UCIIOJIb30BAHUEM 3HAHUM O
HOCHUTENSAX AIEKTPUUECKUX 3aps/IOB B

BEIIECTBE.

Pacnio3naBanue u 0ObSICHEHHE SIBJICHUMN
AJIEKTPU3AIIMHU B OBCEITHEBHOM JKU3HM.
Habmronenne n 00bsICHEHUE OIBITOB,
WJUTIOCTPUPYIOLINUX 3aKOH COXPAHEHUS
AIIEKTPUYECKOTO 3apsiia.

HaOnronenue onbITOB 10 MOACTIUPOBAHUIO
CUJIOBBIX JIMHUN AIEKTPUUYECKOTO OIS,
HccenenoBanne IeUCTBUS ANEKTPUYECKOTO OIS
Ha MPOBOJHUKU U TUDJICKTPUKHU




IIpoBOgHMKH U




JARJIEKTPUKH. 3aKOH

COXpPAaHCHUA SJICKTPHUICCKOI'O

3apsiia

2.2

[HocTostHHEBII

G)JICKTpI/I‘ICCKI/Iﬁ TOK
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DIIEKTPUUYECKUM TOK.
YcnoBus CylecTBOBaHUS
ANEKTPUYECKOTO TOKA.
HcTOouyHMKY TOCTOSTHHOTO
ToKa. JlencTBus
AIIEKTPUYECKOTO TOKA
(TerIoBO€, XUMHUYECKOE,
MarHuTHOE).
DNEKTPUUECKHUM TOK

B JKUJIKOCTSX U ra3ax.
DJNeKTpUUECKas 1eTb.

Cuna Toka. DIeKTpUIECKOe

HaIpsKEHUE.
ComnpoTuBieHue
MPOBOJIHUKA. YIEIBbHOE

COIMPOTHUBIICHUC BCIICCTBA.

3akon Oma aJ1s yyacTka
nenu. [locnenosarensHoe
U TIapaJlIeNIbHOE

COCAMHCHUC ITPOBOJHUKOB.

Pa6ora 1 MomtHOCTH
ANEKTPUUYECKOTO TOKA.
3akon J[xoyns—JIenna.
DIIEKTPUUECKHUE TIECTTH U

HaGnronenue pa3andHbIX BUAOB JICHCTBHUS
AIIEKTPUUYECKOTO TOKA U OOHAPYKEHUE ITUX
BUJIOB JICUCTBUSA B IOBCEIHECBHOM KU3HU.
HaOnronenue BOZBHUKHOBEHUS Ta30BOT0O pa3psijia
Y BJIEKTPUYECKOTO TOKA B JKUJIKOCTHU

COopka 1 UCTIBITAaHUE DIICKTPUICCKOM TIeH
IMOCTOSIHHOTO TOKaA.

N3mepeHne CHIIbl TOKa aMIIEPMETPOM.
H3mepeHne 3IeKTpUIeCKOro HaIPSKEHUS
BOJIETMETPOM.

[IpoBeneHne u 0ObSICHEHNE ONBITOB,
JIEMOHCTPHUPYIOIINX 3aBUCUMOCTb
AJIEKTPUUYECKOrO COMMPOTUBIIEHUS IMPOBOIHUKA
OT €r0 JUIMHBI, TUIOIIaA1 MOMEPEYHOIO CCUCHUS
Y MaTepuaa.

HccaenoBanue 3aBUCUMOCTH CHJIBI

TOKA, MPOTEKAIOIIETO YEPE3 PEUCTOP,

OT COMPOTUBJIEHHUS PE3UCTOPA U HATIPSKCHUS
Ha PE3UCTOpE.

IIpoBepka rpaBuia CI0KEHUS HAMPSIKECHUM
MIPU MOCJIEIOBATENbHOM COCIMHEHNHN JIBYX
pE3UCTOPOB.

ITpoBepka mpaBuiia AJ1s1 CHIIBI TOKA

MIpY MApAIUICTIBHOM COEIUHEHUN PE3UCTOPOB.







OTPEOUTEH

AIIEKTPUYECKON SHEPTUH
B ObITy. KopoTkoe
3aMbIKaHHE

AHanu3 cuTyanuil Nocie0BaTeIbHOIO U

napaJyIeIbHOIO COEAMHEHUS TPOBOHUKOB
B JIOMAILIHUX JIEKTPUUYECKUX CETX.

Pemenue 3a1a4 ¢ ucnonab3oBaHueM 3akoHa Oma
U popMyI pacuéra dIEKTPUUECKOro
CONPOTHBIICHHUS IIPU MTOCJIEI0BATEIILHOM U
NapasuieIbHOM COEIMHEHUHU TIPOBOJHUKOB.
Onpenenenue pabOThI AEKTPUYECKOTO TOKA,
IIPOTEKAOIIIETO YEPE3 PEZUCTOP.

OrnpeneneHne MOITHOCTH AIEKTPUUECKOTO TOKA,
BBIJICIIIEMOM HA PE3UCTOPE.

HccnenoBaHre 3aBUCUMOCTH CUJIBI TOKA Y€pe3
JAMIIOYKY OT HallpsbkeHus Ha Hell. OnpeneneHue
KII/I narpeBarens.

Hccnenosanue npeoOpa3oBaHus SHEPTUU

IIpU NOABEME Ipy3a JIEKTPOJBUTATEIIEM.
OObscHEHHE YCTPOWMCTBA U MPUHIUIIA ACHCTBUS
JIOMAIIHKUX JIEKTPOHArpeBaTeNbHbIX TPUOOPOB.
OObscHEHHE TPUYMH KOPOTKOTO 3aMbIKaHUS U
MIPUHLINIA IUCTBUA IUIABKUX
npenoxpanuTenei. Pemenne 3agad ¢
MCIIOJIb30BAHUEM 3aKOHA

Jxoyns—JIenna




2.3

MarsuTHbIC SIBICHUS

ITocTostHHBIE MAarHUTHIL.
Bzaumonuerictsue
IMOCTOSSHHBIX MarHuTOB.
MarHuTtHoe 1oiJie.
MarsauTtHoe 1oJie 3eMIn

HCCHCI{OB&HI/IG Mar"gmMTHOTI'O BSaHMOHeﬁCTBHH
ITIOCTOAHHBIX MAardiHuTOB.

I/I3yquI/Ie MAarguTHOTO I10JIA ITOCTOAHHBIX
MAarHvuTOB IIPpHU UX O6’I)eI[I/IHeHI/II/I " pa3aCICHUU.
HCCHCI{OB&HI/IC MargamMTHOTI'O BSaHMOHeﬁCTBHH




Y €70 3HAYEHHUE IS )KU3HU
Ha 3emiie. OnbIT DpcTeaa.
MarauTHoe noJse
3IEKTPUYECKOTO TOKA.
[Ipumenenue
3JEKTPOMATHUTOB

B TeXHUKE. [[elicTBUE
MarHUTHOTO IOJIS

Ha IPOBOJHUK C TOKOM.
DIIEKTPOABUTATENTb
MTOCTOSTHHOTO TOKa.
Hcnonbs3oBanue
3JIEKTPOABUTATENIEN

B TEXHUYECKUX YCTPOMUCTBAX
Y Ha TPAHCIIOPTE

IIOCTOAHHBIX MAarHuTOB.

N3ydeHne MaraHuTHOTO MOJIi MOCTOSTHHBIX
MarHuTOB MPU UX 0OBEIUHEHUU U Pa3/ICICHUN.
[IpoBeneHue OMBITOB MO BU3YAJIU3aLMH OIS
MOCTOSIHHBIX MarHUTOB.

N3yueHue siBlIeHUSI HAMarHUYMBaHUS BEIIECTBA.
HccnenoBanue AEUCTBUS AIEKTPAUECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

[IpoBeneHne ONBITOB, IEMOHCTPUPYIOLINX
3aBUCUMOCTD CHJIbI B3aUMOJICHCTBHS KATyIIKU
C TOKOM M MarHuTa OT CWJIbl U HAIIPABJICHUS TOKA
B KaTylIKe.

AHanu3 cuTyalui MpakTHYE€CKOro MPUMEHEHUS
AIIEKTPOMATHUTOB (B OBITOBBIX TEXHUUYECKUX
YCTPOMCTBAX, IPOMBIIUIEHHOCTH, METULINHE).
N3ydenue neicTBUSI MATHUTHOTO OIS

Ha IMPOBOJHHUK C TOKOM.

N3ydeHue NeUCTBUS AIEKTPOABUTATENS.
N3mepenue KIIJI anexTponBurarenpsHoOu
YCTaHOBKH.

Pacno3naBanue u aHaIu3 pa3IMuHbIX
IIPUMEHEHUH IEKTPOABUTATEIIEH

(TpaHCIOPT, OBLITOBEIC YCTPOMCTBA U JIP.)
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DNEeKTpOMarHuTHas
WHTYKIIHS

OnbiTel @apanes. SBnenue
AJIEKTPOMAarHUTHOU
naayknuu. [IpaBuno Jlenma.
DIIEKTPOTEHEPATOP.

OnbITE IO HCCIICOOBAHUIO SIBJICHUSA

ANEKTPOMArHUTHON MHAYKIUU: UCCIIEIOBAHUE
W3MECHEHUHN 3HAYCHUS U HAIPABJICHUS
WHIYKIIMOHHOI'O TOKa







CriocoObI nosy4eHus
AIEKTPUYECKOU SJHEPTUMH.
DIIEKTPOCTAHIIUU

Ha BO30OHOBJIIEMBIX

HCTOYHHUKAX DHCPIrUHU

Hroro no pazneny 37
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO 68

YACOB 110 ITPOT'PAMME




9 KJIACC

JIIBUKEHUE U
CII0COOBI €r0
ONMUCAHUSI

MarepuanpHas TOUKa.
Cucrema orcuéra.
OTHOCUTENBHOCTh
MEXaHUYECKOTO JBUKECHHSI.
PaBHOMEpHOE
MPSMOJIMHENHOE IBU)KEHUE.
HepaBHomepHOE
MPSIMOJIMHENHOE JIBH)KCHHUE.
CpenHsisi 1 MTHOBEHHAs
CKOpPOCTb T€JIa MpHU
HEPAaBHOMEPHOM JBUKEHUH.
Yckopenue.
PaBHOyCKOpEeHHOE
PSMOJMHENHOE IBUKCHUE.
CBobogHOE MaeHue.
OmnpiTel [Nanunes.
PaBHOMEpHOE NBUXKEHUE

10 OKPY>KHOCTH.

Ilepuon m yacrora
oOparenus. JIuneitnas

u

No Haumenosanue KomuuectBo | Ilporpammuoe comepxkanue | OCHOBHBIC BUJBI AEATEIBHOCTH O0YUYAIOIIUXCS
n/m pasnesnoB U TeEM 1acoB
yueOHOTO IpeaMeTa
Pa3nen 1. Mexannueckue siBJIeHUs
1.1 | Mexauuueckoe 10 MexaHnueckoe IBUKECHHUE. AHanu3 1 00CYXKJeHHUE Pa3IMUYHBIX

PUMEPOB MEXAHUYECKOTO JIBUKEHUS.
OO6cyxaeHue rpaHul] IPUMEHUMOCTH MOJEIN
«MarepuanabHasi TOUKa.

Onucanre MEXaHUYECKOTO ABUKECHUS
pa3ITUYHBIMU CrIOcOO0amMu (ypaBHEHUE,
Tabnuna, rpaduk).

AHanu3 )XU3HEHHBIX CUTYallUH, B KOTOPBIX
MPOSIBIISIETCS. OTHOCUTEIBHOCTh MEXaHUYECKOTO
JIBUKEHUS.

Habnronenne MexaHn4ecKoro JIBH>KEHHUS Tefa
OTHOCHUTEJILHO Pa3HbIX TeJl OTCUETA.
CpaBHeHME ITyTEN U TPACKTOPUI JBUKECHHUS
OJTHOTO U TOTO K€ TeJIa OTHOCUTENIBHO Pa3HbIX
TE€JI OTCYETA.

AHanu3 Tekcra ['anues 06 OTHOCUTENbHOCTH
JIBWKEHUST; BBITTOJIHEHUE 3aIaHUM 110 TEKCTY
(CMBICJIOBOE UTEHUE).

OrnpenenieHue cpeaHerd CKOPOCTU CKOJIbKEHUS
OpycKa WM IBHKEHUs IIapHUKa 110 HAKIOHHOU
MJIOCKOCTH.

AHanu3 1 00CyXIeHHE CTIOCO00B




YIJ10Basg CKOPOCTH.




[{enTpOCTpEMUTETBHO
€ YCKOpEHHE

PUOTMHKEHHOTO OTIPE/IeTICHUSI MTHOBEHHOU
CKOpPOCTH.

OmnpeneneHne CKOPOCTH PABHOMEPHOTO
JBIDKEHUS (IIIapyKa B )KUIKOCTH, MOZCITH
AIIEKTPUYECKOTO aBTOMOOWJIS U T. I1.).
Onpenenenue myTy, NPOKWICHHOTO 3a JaHHBIN
MIPOMEKYTOK BPEMEHH, U CKOPOCTHU Teja

1o rpaduKy 3aBUCUMOCTH TTYTH

PaBHOMEPHOTO JABUKEHUS OT BPEMCHH.
OOcyx1eHre BO3MOXHBIX TPUHIUIIOB
JENCTBUS TPUOOPOB, U3MEPSIOLIUX CKOPOCTh
(cIuIOMETPOB).

Borunciienue myTu u CKOPOCTH MpU
PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBUKEHUHN
Tena.

OmnpeneneHue NPOUIEHHOTO IMyTH U YCKOPECHUS
JIBIDKEHUS Tea 1Mo TpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSMOIHUHEHHOTO
JBIDKEHUS Tela OT BPEMEHHU.

IIposepra cunome3swi: eciu

npU PasHOYCKOPEHHOM OBUINCEHUU

0e3 HauanIbHOU CKOPOCMU NYMU OMHOCAMCSL
KaK psi0 HeYyémHblX Yuces, mo
coomeemcmesyioujue nPoMedCymKu 8pemenu
0OUHAKOBYL.




OrnpeneneHue yCKOpeHus Tesa

MIPU paBHOYCKOPEHHOM JIBH>KEHUU

110 HAKJIOHHOM TJIOCKOCTH.

N3mepenue neproia u 4acToThl OOpaIieHus
TeJa IO OKPYKHOCTH.

OrnpeneneHne CKOPOCTH PABHOMEPHOTO
JIBUYKCHUS TEJa MO OKPY>KHOCTH.

Pemenue 3ana4 Ha onpeneneHne
KMHEMAaTUYECKNX XapaKTEPUCTUK
MEXaHMYECKOTO JIBUKEHHUS PA3JIMYHBIX BUIOB.
Pacno3naBanue u npuoOIMKEHHOE OTUCAHUE
Pa3JIMYHBIX BUJIOB MEXAHUYECKOTO ABHKECHHUS
B MIPUPOJIC U TEXHUKE (HA MpUMeEpPaxX CBOOOTHO
MAJAOIIMX TEJI, IBUKCHUS KUBOTHBIX,
HEOCCHBIX TEJI, TPAHCTIOPTHBIX CPEJICTB H JIp.)

1.2

BzaumonuericTBue Tei
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[Tepsblii 3ak0H HproTOHA.
Bropoii 3akon HproToHa.
Tpernii 3akoH HproTOHA.
[IpuHUMD Cyneprno3uuuu
CHII.

Cuna ynpyroctu. 3akoH
['yka. Cuna TpeHusi: cuia
TPEHUS CKOJIBKEHHUS, CUJIa
TPEHUsI NOKOs1, APYTUE BUJIBI
TpPEHHUSL.

Cuna TSXKEeCTH U 3aKOH

BCCMUPHOTO TATOTCHU .

HabGmronenue u o6cyxaeHuEe ONBITOB

C JBMXKCHUEM TeJa TP YMEHBIIICHUU BIUSHUS
JIPYTUX TEJI, MPEMATCTBYOIIMNX ABUKEHHUIO.
Amnanm3 Texcra ['aannes ¢ onucanuem
MBICJIEHHOTO SKCIIEPUMEHTA,
000CHOBBIBAIOIIIETO 3aKOH MHEPIIUU;
BBITIOJTHEHUE 3a/TaHUH TI0 TEKCTY (CMBICIIOBOE
YTEHHUE).

OO6cyxIeHre BO3MOXHOCTH BBITIOTHEHUS
3aKOHA MHEPIMU B PA3IMYHBIX CHUCTEMax
OTCUYETA.

Habmronenne u 00CyxIeHne MEXaHNISCKUX







YckopeHue cBOOOTHOTO
nageHus. J|puxeHue
riaHeT Bokpyr ConHia.
[lepBas

KOCMHUYECKasA CKOPOCTb.
HesecomocTs n
neperpysku. PaBHosecue
MaTE€pUAIBLHON TOUKHU.
AOCOJIIOTHO TBEPJI0E TETIO.
PaBHOBecue TBEPIOTO TEA
C 3aKPEIUIEHHON OCHIO
BpamieHusi. MOMEHT CUJIBI.
lenTp TsKECTH

SIBJICHUH, MIPOUCXOAIINX B CUCTEME OTCUETA

«Tenexka» pu €€ paBHOMEPHOM

1 YCKOPECHHOM JBMYKEHUU OTHOCHUTEIHHO
KaOuHeTa (GU3UKU.

JleficTBUS ¢ BEKTOpaMU CHUJT: BBITIOJTHEHHUE
3aJIaHUH 110 CIIOKCHUIO ¥ BBIYUTAHUIO
BEKTOPOB.

Habmronenue n/uinu npoBeeHUE OIBITOB,
JTEMOHCTPHUPYIOITUX 3aBUCUMOCTh YCKOPEHUS
Teja OT MPUJIOKEHHON K HEMY CHJIBI M MacChl
Tena.

AHanu3 1 00bSICHEHUE SABJICHUIN

C MCIOJIb30BaHNEM BTOPOro 3akoHa HproToHA.
Pemnienue 3a1au ¢ UCNIOJIB30BaHUEM BTOPOIO
3akoHa HpIOTOHA M MpaBuiIa CIOKEHUS CHUII.
Ornpenenenue KECTKOCTU MPYKUHBI.

AHanu3 cuTyaluii, B KOTOpbIX HaOIIOAI0TCS
ynpyrue negopmanuu, 1 uX 00bsICHEHHE

C MCIOJIb30BaHNEM 3aKoHa ['yka.

Pemienue 3aau ¢ UCNIOJIB30BaHUEM 3aKOHA
I'yka.

HccnenoBanne 3aBUCUMOCTH CUIIBI TPEHUS

CKOJIBKEHHS OT CUJIbl HOPMAJILHOTO JIaBJICHUS.
OOcyxeHue pe3ynbTaToB UCCIIE0BAHUS.
Omnpenenenue ko3ppuuueHTa TpeHus
CKOJIbKEHHUSI.

M3MepeHre Cuiibl TPEHUS TOKOSI.







Pemenue 3a1a4u ¢ ucnonb30BaHueM (GOPMYIIBI
JUISL CUJIbI TPEHUS CKOJIBIKECHHUSI.

AHanu3 IBUKEHUS TEJ TOJIBKO MO IEUCTBUEM
CHJIBI TSKECTH — CBOOOHOTO TTaICHUS.
OObscHEHNE HE3aBUCUMOCTH YCKOPEHUS
CBOOOJTHOTO MAaJICHUs OT MacChl Tea.
OneHka BEJIMYMHBI CUIIBI TSITOTEHUS,
JICUCTBYIOLIEN MEXIY ABYMS TEIIaMHU

(1 pa3HBIX Macc).

AHanu3 IBW>KEHUS HEOECHBIX

TeJ MOoJ J€UCTBUEM CUJIBI

TATOTCHUS

(c UCTIONB30BAaHUEM JOTOIHUTENbHBIX
MCTOYHUKOB MH(POpPMALIUN).

Pelienue 3a1a4 ¢ UCTOIB30BaHUEM 3aKOHA
BCEMHPHOTO TSATOTEHUS U POPMYIIbI

JUIA pacy€Ta CUJIbI TKECTH.

AHan3 OpUTHHAIBHOTO TEKCTA,
OMMCHIBAIOILIETO MPOSBJICHUS 3aKOHA
BCEMUPHOTO TATOTEHUS; BHITIOJHEHHE 3a]JaHUM
10 TEKCTY (CMBICIIOBOE UYTEHUE).
HaGntonenue u o6cyxaeHUEe ONBITOB

110 U3MEHEHUIO Beca TeJla MPU YCKOPEHHOM
JIBH>KEHUH.

AHanu3 yCcJl0BUNA BO3ZHUKHOBEHUS
HEBECOMOCTH U MEPETPY3KHU.

Pelenue 3a1a4 Ha onpeeieHUE Beca Tena




B pPa3JIMYHbIX YCJIOBHIX.




AHanu3 cuj, IeMCTBYIOLIUX Ha TEJO,
MTOKOSILIEECS HA OIOpe.
OrnpenenieHne HEHTPa TAKECTH PA3IUUHBIX TEJl

1.3.

3aKOHBI COXpaHEHUS

10

Nmnynec Tena. 3menenue
UMITYJIbCa. VIMITyIIbC CUIIBL.
3aKOH COXpaHEHUs
UMITyJIbCa. PeakTuBHOE
JBIKECHHUE.

Mexannueckas pabora u
MoIHOCTh. PaboTta cui
TSYKECTH, YIIPYTOCTH,
Tpenust. CBsI3b SHEPTUU U
pabotsl. [ToTeHnmansHas
SHEPTHUs Tena, MOAHATOTO
HaJl TOBEPXHOCTBIO

3eMid. [loTeHnmaapHas
DHEPrus CHKarou
MPY>KUHBL.

Kunernueckast sHeprus.
Teopema 0 KWUHETHUYECKOU
DHEPIUH. 3aKOH COXPaHECHUS
MEXaHUYECKOM SHEPTrUU

Habmtonenue u o06cyx1eHue OIBITOB,
JEMOHCTPUPYIOILIUX NIepeaady UMITyJIbca
IIPU B3aUMOJICICTBUHU TEJI, 3AKOH COXPAHECHUS
UMITYyJbCa MPU a0COIIOTHO YIPYTOM U
HEYIPYrOM B3aUMOICHCTBUU TEII.

AHanu3 cuTyauui B OKpyKarollen )KU3HU

C UCITOJIb30BAaHUEM 3aKOHA COXPAHEHUS
UMITYJIbCA.

Pacnio3snaBanue SBIE€HUS pEAKTUBHOTO
JIBWKECHUS B IIPUPOJIE U TEXHUKE.
[IprMeHeHne 3aKOHA COXPAHEHUS UMITYJIbCa
JUIsl pacd€ra pe3yabTaroB B3aUMOAEHCTBUSA TEI
(Ha mpuMepax Heynpyroro B3auMoJAEHCTBHUS,
YIPYTOro HEHTPaIbHOTO B3aUMOJIEUCTBHUS IBYX
OJIMHAKOBBIX TEJI, OHO U3 KOTOPBIX
HETIOBHIKHO).

Perenue 3a1a4 ¢ UCIOIB30BAHUEM 3aKOHA
COXPaHEHHUs UMITyJIbCA.

Onpenenenue padOThl CUIIbI YIPYTOCTH

IIpU MOABEME TPy3a C UCIIOJIb30BAHUEM
HEMOJIBUYKHOT'O U MOABMXHOTO OJIOKOB.
M3mepeHue MOIHOCTH.

W3mepenne nmoTeHIuaabHOU S3HEPTUN YIIPYTO

Jne(opMUPOBAHHON MPY>KUHBI.







N3MepeHne KHUHETUYECKOW SHEPTHUM TEa

10 JUIMHE TOPMO3HOIO Iy TH.
DKCIEpUMEHTAIIBHOE CPABHEHUE U3MEHEHUS
MOTEHIUAIBHON U KHUHETUYECKOU YHEPTUM TeTa
[IpY IBUKEHUM 110 HAKJIOHHOM TIJIOCKOCTH.
DKCnEpUMEHTAJIbHAS ITPOBEPKA 3aKOHA
COXpPaHEHUs MEXAaHUYECKON IHEPIUU

IIpU CBOOOTHOM TAJICHUU.

[IpumeHeHne 3aKk0Ha COXPAHEHHUS
MEXaHUYECKOW DHEPTUU JJIsI pacuéra
MMOTEHIIMAJIbHOW U KHHETUYECKOM SHEPrUHd TElIA.
Pemrenne 3a1a4 ¢ UCNOIB30BAaHUEM 3aKOHA
COXpPaHEHUs MEXAaHUYECKON IHEPIUU

HbI

Hroro no pazaeny 40

Pa3gea 2. Mexannueckue KoJ1e0aHUA U BOJI

2.1 | Mexanuueckue 7
KOJIeOaHus

OcHOBHEBIE
XapaKTEPUCTUKHU
KOJICOaHMI: IEPHO/I,
4acToTa, AMIUIUTY/IA.
MaremaTudeckum u
MPYKUHHBIA MAsITHUKH.
IIpeBpaienue 3Hepruu
pu KosebaTeTbHOM
JIBVDKCHHM.

3aryxaroiiye KojeOaHusl.

KonebarenpHOE IBUXKEHUE.

BrIHYX1eHHBIE KOJICOaHMSI.

Habmronenne xonedaHui mox JEUCTBUEM CHIT
TSOKECTH U YIIPYTOCTH M OOHAPYKCHHE
MOTOOHBIX KOJIEOAHM B OKPYIKAIOIIIEM MHPE.
AHanu3 KoyeOaHul Ipy3a Ha HUTH U

Ha nipyxuHe. OnpeneneHue 4acToThl
KOJIeOaHUI MaTeMaTHYECKOTO M MPY>KUHHOTO
MAasITHUKOB.

HaOmronenne u o0ObsICHEHNUE SIBJICHUS
pe30oHaHca.

HccnenoBannue 3aBUCUMOCTH TIEpHOIa

KoJIeOaHMI MOJBEIIEHHOTO K HUTHU Tpy3a
OT JIJIAHBI HUTHU.




| Pe3onanc




[TpoBepka HE3aBUCUMOCTH MEepHOa KOoJIeOaHHMA
rpy3a, TOJBEIICHHOTO K JICHTE, OT MacCHI Tpy3a.
Hab6nronenue u o0cyx1eHUE OTIBITOB,
JTEMOHCTPHUPYIOITUX 3aBUCUMOCTD MTEPUO/Ia
KoJIeOaHUH TIPY>KMHHOTO MassTHHKA OT MacChI
rpy3a U )KECTKOCTH MPYKUHBI.

[IpumeHeHne MareMaTu4eckoro u npy>KMHHOTO
MasITHUKOB B Ka4€CTBE MOJEIJICH /IS OTMMCAHUS
KOJIeOaHUH B OKPYKAIOIIEM MUPE.

Pemenue 3amad, CBI3aHHBIX C BBIYUCICHUEM
WJIM OLIEHKOM 4acToThl (IepHoja) KojeOaHui
H3zmepenue yckopenusi c60600H020 nadeHus

2.2

Mexanuyeckue
BOJIHBL. 3BYK

MexaHn4eCcKHUe BOJIHBI.
CBolicTBa

MEXaHUYECKHUX BOJIH.
IIpononbHbIe U
MONEPEYHbIC BOJIHEBI. JlmuHa
BOJIHBI U CKOPOCTH €€
pacnpoCTpaHECHHUSI.
MexaHnuecKyue BOJIHBI

B TBEPJIOM TEJIE,
CEHMCMHYECKHUE BOJIHEI.
3ByK. [ pOMKOCTBH 3ByKa U
BBICOTA TOHA.

OTtpaxeHue 3ByKa.
NHdpa3Byk 1 yIbTpa3ByK

OOGHapy’KeHHE W aHAJIN3 BOJTHOBBIX SIBJICHUM
B OKPY KaIOIIEeM MHUPE.

Habmronerune pacupocTpaHeHUs MPOI0IbHBIX
Y TIOTICPEYHBIX BOJIH (Ha MOJCIIH) U
oOHapyKEHUE aHAJIOTUYHBIX BUIOB BOJTH

B IIpUpojie (3BYK, BOJTHBI HA BOJIE).
Beruuciienre TMHBI BOJTHBI 1 CKOPOCTH
pactpoCTpaHEHUS 3BYKOBBIX BOJIH.
DKCHepUMEHTAIBHOE OTpeIeICHNEe TPAHUI]
JaCTOTHI CIBIIIAUMBIX 3BYKOBBIX KOJICOAHUH.
HabmroneHue 3aBUCHMOCTH BBICOTHI 3BYKa

OT YaCTOTHI (B TOM YHUCJIC, C UCITOJIb30BAaHUEM
MY3bIKaJIbHBIX HHCTPYMEHTOB).

HaOmronenne u oObICHEHNUE SIBJICHUS
aKyCTHYECKOrO pe30HaHca.







AHanu3 OpUrHHAIIBHOTO TEKCTA, MOCBAIIEHHOTO
WCIIOJIb30BaHMIO 3BYKA (WJIM YJIBTPA3BYKa)
B TEXHUKE (9XOJIOKAIUS, YIBTPA3BYK

B MEJIUIIMHE U JIP.); BBITIOJTHEHUE 3aIaHUI

M0 TEKCTY (CMBICTIOBOE YTEHUE)

Hroro o pazneny
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Pasjnen 3. Di1eKTPOMArHMTHOE I10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHBI

3.1 | DnexTpoMarHuTHOE
noJyie u
ANIEKTPOMArHUTHBIC
BOJIHBI

6

DIEeKTPOMarHuTHOE MOJIE.
DNIEeKTPOMarHUTHHIC BOTHBI.
CsBoiicTBa

AIIEKTPOMATrHUTHBIX BOJIH.
[ITkana 3neKTPOMarHuTHBIX
BOJH. Mcnionb3oBaHue
AIIEKTPOMArHUTHBIX BOJH
JUTSI COTOBOM CBSI3H.
DNeKTpOMarHuTHas PUpoaa
cBera. CKOpOCTh CBETA.
BostHOBBIE CBOKICTBA CBETA

[TocTpoenue paccyx aeHuu,
000CHOBBIBAIOLIUX B3aUMOCBSI3b
AIIEKTPUYECKOTO M MATHUTHOTO TOJIEH.
DKCNepUMEHTANIbHOE U3YUYEHHE CBOWCTB
AJIEKTPOMATrHUTHBIX BOJIH (B TOM YHCIIE

C TIOMOIILbI0 MOOMJIBHOTO TesieoHa).

AHan3 peHTI€HOBCKUX CHUMKOB
YEJI0BEUECKOT0 OpraHu3Ma.

AHaJN3 TEeKCTOB, OMUCHIBAIOITUX MPOSBICHUS
AIIEKTPOMArHUTHOTO U3Ty4YEHUS B PUPOJIE:
’KUBbIC OPTAHU3MBI, U3JIyYeHUS] HEOECHBIX
TeJ (CMBICIIOBOE UTCHHUE).

Pacrio3naBanue v aHanu3 pa3InyHbIX
MPUMEHEHUH 3JIEKTPOMATrHUTHBIX BOJIH

B TEXHUKE.

N3yueHne BOJHOBBIX CBOMCTB CBETA.
Pemmenue 3anau ¢ ucnons3oBanueM Gpopmys st
CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JUTUHBI
BOJIHBI U YaCTOThI CBETA




Hroro no pazneny




Pa3nea 4. CBeToBbIE ABJICHUSA

4.1

3aKOHBI
pacrpoCcTpaHeHU
s CBETAa

JlyueBas monenb cBera.
Hcrounuku cBera.
[IpssmonuHenHoe
pacrnpoCcTpaHEeHUE CBETA.
3armenus CoinHia v JIyHbI.
OTtpaxeHnue cBera.
[Tnockoe 3epkaiio. 3akoH
OTPa)KEHHUs CBETA.
[Ipenomiienne cBera. 3aKOH
IIPEJIOMJICHMSI CBETA.
[TonmHOE BHYTpEHHEE
OTpa)XCHUE CBETA.
Hcnonp30BaHue OJIHOTO
BHYTPEHHETO OTPAXEHUS B
ONTHYECKUX CBETOBOIAX

Habmronenue onpITOB, IEMOHCTPUPYIOIIUX

SIBIICHUE TIPSMOJIMHEHHOTO PacIpoCTpaHeHUS
cBeTa (BO3HUKHOBEHUE TCHH U TIOJyTEHN),

U UX UHTEPIPETAIUs C UCTIOIb30BaHUEM
MOHSATHUSI CBETOBOTO JTyYa.

OObsiCHEeHHE U MOJICTTUPOBAHUE COJTHEUHOTO U
JIYHHOTO 3aTMEHHUM.

HccnenoBanre 3aBUCUMOCTH yTIIa OTPAKEHUS
CBETOBOTO JIy4ya OT yIJIa [aJICHUS.

N3ydeHne CBOMCTB M300paKeHUS B TIIIOCKOM
3epkae.

HabGmronenne u 00bICHEHHE OIBITOB

10 TOJTYYEHUIO0 U300pKEHHI B BOTHYTOM U
BBIITYKJIOM 3epkanax. Habmonenue u
00BSICHEHHUE OTBITOB IO MPEJIOMJICHUIO CBETA
Ha rpaHUIle Pa3JIMYHBIX CPEJl, B TOM YUCIIE
OTIBITOB C MOJHBIM BHYTPEHHUM
OTpaKECHUEM.

HccnenoBanue 3aBUCUMOCTH yIJia
MpeIOMJICHUsI OT yIJla MaJeHusl CBETOBOTO Jiyda
Ha TPAHUIE «BO3IYyX—CTEKIIO».
Pacno3naBanue siBIEHUNM OTpaKeHUs U
MIPEJIOMJICHHS CBETA B TIOBCETHEBHOM JKU3HHU.
AHaim3 ¥ 00bsCHEHHE SIBJICHUS OIITHYECKOTO
MHUpaxa.




Pemenue 3ama4u ¢ UCIMOIL30BaHUEM 3aKOHOB

OTpaXXCHHS U ITPCIIOMJICHUA CBCTA




4.2 | JIun3bl 1 6 Jlunza. Xox nydeii B muH3e. | [lomydenune n3o0paxeHuil ¢ MTOMOIIBIO
ONTUYECKHUE OnTtuueckas cucrema coOuparonieit u paccenBaronie JTUH3.
puOOPHI doroarmapara, mukpockona | OnpeneneHue (pOKyCHOro pacCTOSHUS U

v Teneckona. I'na3 kak ONTUYECKOM CUJIbI COOMPAIOILIEH JTNH3BI.
ONTUYECKas CUCTEMA. AHaM3 yCTpOMCTBA M MPUHITNTIA
bnuzopykocTs u JEHCTBUS HEKOTOPBIX ONITUYECKUX
JaTbHO30PKOCTh npuOOpoB: ¢oToarnapara, MUKPOCKOIIa,
TeJIeCKoma.
N3ydenue Moaenu mas3a Kak ONTHYECKOU
CUCTEMBI. AHAJIN3 SIBICHUI ONM30pyKOCTH
U TaJIbHO30PKOCTH, PUHITUTIA JCHCTBUSA
OYKOB

4.3 | Paznoxenue Genoro 3 Paznoxxenue Genoro ceera Habnronenue paznoxenus 6e1oro ceeta

CBETa B CIICKTP B criektp. OmMbIThI B CITCKTD.
HutoToHa. ClIOKEHIe Habntonenue n 00bsICHEHUE OTBITOB
CIIEKTPATBHBIX [BETOB. IO MOJTYYEHHUI0 OEJIOT0 CBETa MPH CIIOKEHUU
Jlucrepcus ceeTa CBETa Pa3HbIX LIBETOB.
[IpoBenenue n 00BICHEHNE OTIBITOB
10 BOCTIPUSTHIO I[BE€TA IPEIMETOB IIPHU UX
HaOJIOZICHUH Yepe3 LIBETOBbIE (DUITBTPbI
(1IBETHBIE OYKH)
Hroro no pazueny 15
Pazgen 5. KBanTOBBIC SIBJICHUS
5.1 | Ucniyckanue u 4 Omneitel Pezepdopaa u OO6cyxnenue 1enu onbiToB Pesepdopaa

IIOITIOMCHUEC CBCTA
aroMOM

IJIAHETAapHasi MOJIENIb aTOMA.
Mopens aroma bopa.
Hcnyckanue v NorjomeHne

I10 UCCJICAOBAHHNIO aTOMOB, BBIIBHKCHHC
T'UIIOTE3 O BOSMOXXHBIX PE3YyJIbTarax OIILITOB
B 3aBUCHMMOCTH OT IIPCAIIOIaracMoro CTpoCHU:A







cBeTa aToMoM. KBaHTHI.
JInHenyarpie CIEKTPBI

aroMoB, (OpMYITHPOBAHKUE BHIBOJIOB

U3 pEe3yJIbTaToB OIIBITOB.

OO6cyx1eHre MPOTUBOPEUHI IJIaHETapHOU
MOJIEJIA aTOMa U OCHOBAHUU ISl TUTIOTE3bI
bopa o craunoHapHbIx opOUTax

aNeKTpoHOB. HaOnroneHue crjiomHbIx U
JIMHEWYATBIX CIIEKTPOB U3JIy4YEHUs

pa3JINYHBIX BEUIECTB.

OObsicHEHNE TUHEIYAThIX CIIEKTPOB U3ITYUCHHUS




5.2

Crpoenue aToMHOTO
saqpa

PanuoaktuBHOCTH. Anb(da,
OeTa- ¥ raMMa-u3Ty4eHUsI.
CtpoeHue aToMHOTO sipa.
Hyxknonnas moneins
aTOMHOTO sijipa. M30TOMbI.
PagnoaktuBHBIE
npespaienus. [lepuon
MoJypacnaja aTOMHBIX siJiep

OOcyxneHre BO3MOXXHBIX THIIOTE3 O MOMIETISX
CTPOCHHUS sifpa.

OmnpeneneHue cocrara sSaep Mo 3aJaHHBIM
MAaCCOBBIM | 3aPsI0BBIM YUCIIAM H

IO MOJIOKESHHUIO B TIEPUOJUIECKON CUCTEME
DIICMEHTOB.

AHanmu3 W3MEHEHUs COCTaBa sjpa u

€ro TOJIOKEHUS B TMEPUOTUYECKOM
CUCTEME TIPH Ol-PATUOAKTUBHOCTH.
HccnenoBanue TPEKOB 0.-4ACTHI] IO TOTOBBIM
dbotorpadusim.

OOHapykeHHE U U3MEPECHUE PaHAIIIOHHOTO
(dboHa C TOMOIIBIO T03UMETPA, OIICHKA €ro
WHTEHCUBHOCTH.

AHanu3 OUOJIOTHYECKUX

W3MEHEHHM, MPOUCXOISAIINX MO]T

JEUCTBUEM PAOAKTHBHBIX

W3JIyYCHUH.

Hcrnonb30BaHue paIuOaKTUBHBIX H3TyUSHUN
B MEJIMITMHE




5.3 | SAnepuble peakuuu 7 SAnepusie peakuun. 3akoHbl | Pernenue 3aaay ¢ UCMOIb30BaHUEM 3aKOHOB
COXpaHEHHUs 3apsAI0BOTO U COXPaHEHHUsI MaCCOBBIX U 3aPsJOBBIX YUCEI
MacCOBOTI'O UucCel. DHEPIUs | Ha ONpeesieHUue pe3yJbTaToB sAIEPHBIX
CBSI3U aTOMHBIX sziep. CBs3b | peakiuii; aHaIu3 BO3MOXHOCTH WA
MaccChl ¥ DHEpIuK. Peaknun | HEeBO3MOXKHOCTH SIICPHOM PEAKIIHH.
CUHTE3a U JACIICHUS SIEP. OueHka YHEPTUH CBS3H SAEP C UCIOJIb30BaHUEM
Hcrounuku sHepruu ConHua | opmyItbl DWHINITEHHA.
v 3BE31. fAnepHas OO0cy>x1eHNe EPCIEKTUB UCTIOIb30BAHMS
sHepreTuka. Jlencreus YIPaBISEMOrO TEPMOSIAEPHOTO CUHTE3A.
PaznoOaKTUBHBIX M3IIy4eHUN | OOCYKACHUE MPEUMYIIECTB U SKOJIOTUIECKUX
Ha JKHUBBIC OPraHI3MBI IpO0OJIEM, CBA3AHHBIX C SAEPHOM DHEPIETHKON
Hroro nio pazneny 17

IHoBTOPUTEIHLHO-00001IAKO M MOTYJ/Ib

[ToBrOpEeHue n
00001IeHHEe
coJiepKaHus Kypca
busukn 3a 7-9 Kiaccel

9

Cucremarusanus u

o0oO0uIeHune

IPEIMETHOTO

COZICpKaHMsSI U OMbITA
JeSITENIbHOCTH,
pUOOPETEHHOTO

IpU U3yYEHUHU BCETO Kypca
busuku OCHOBHOTO

o01ero oopa3zoBaHusl.
[TonroroBka K OCHOBHOMY
TOCyIapCTBEHHOMY
9K3aMEHY I10

busuke 1
oOyJaronmxcs,

Brimonnenne yueGHbIX 3a1aHUM, TPEOYOLUX
JEMOHCTPALIMKM KOMIIETEHTHOCTEMH,
XapaKTEePHU3YIOIINX €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

— MIPUMEHEHUS TTOTYICHHBIX

3HAHUH JJIs1 HAy9HOTO OOBSCHEHUS
(bu3nYeCKuX SIBJICHUN B OKPYKaIOIIEH
pUpOJIE,

B TIOBCE/ITHEBHOM JKW3HU U BBISIBICHUS
(bU3UYIECKUX OCHOB psijia

COBPEMEHHBIX TEXHOJIOTHIA;

— MPUMEHEHHSI OCBOSCHHBIX
HKCIIEPUMEHTATIBHBIX YMEHUI

JUISL KCCIEIOBaHUS (PU3UUECKUX




BBIOPABILKX 3TOT YYEOHBI | SBJIEHUH, B TOM YHCIIE JUIsl IPOBEPKU
IPEAMET TUIIOTE3




Y BBISIBJICHHS] 3aKOHOMEPHOCTEN.

Pemenne pacu€THbIX 3a7a4, B TOM YUCIE
MIPEeAToJaralInX UCIOIb30BaHNE (PU3UUSCKUX
MOJIEJIEV U OCHOBAHHBIX HA COACPKAHUUN
Pa3IMYHBIX Pa3/IesioB Kypca (PU3HKHU.
BrimmonHeHue u 3ammra rpynnoBbIX WK

WHIMBUAYaJIbHBIX TTPOCKTOB, CBA3AHHBIX
¢ copeprKaHrueM Kypca (pu3uku

Hroro o pazgeny

OBLIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

102




