IMpunoxenune
k OOII OO0 MKOY «CTtpeJibHEHCKAasi 0CHOBHAS IIKO0JIA)

PABOYAS TPOI'PAMMA

1mo
OU3UKE
7-9 kiaacc

Cpok peanuzamuu: 3 roaa

CrpensHa — 2023



l. COAEPKAHUE OBYYEHUA

7 KIIACC
Paznen 1. ®u3uka u €€ poJsib B MO3HAHUU OKPYKAKOLIEr0 MUpa
®uszuka — Hayka o0 npupoze. SBimeHus npupoxasl. PuU3NUECKHE SBICHUS:

MEXaHUYECKUE, TEIIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
®duznueckue BenuuuHbl. 3mepenune dpusznueckux BenuunH. Ouznyeckue npruOopsl.
ITorpemHocTh n3MepeHut MexayHapoaHasl CUCTEMA €IMHULL.

Kak ¢usuka u  Jgpyrue  ecTecTBEHHbIE HAyKW  M3Y4alOT  IPUPOIY.
EcTecTBeHHO-HAYUYHBIN METOJ] TO3HAHUS: HAOII0JIeHUE, TOCTAaHOBKAa HAYYHOr'O BOMpOcCa,
BBIJIBUKEHUE TUIIOTE3, SKCIIEPUMEHT IO ITPOBEPKE TUIOTE3, 00BICHEHHE HA0II0aeMOr0
aByieHud. Onucanre PU3NYecKUX SBJIECHUN C TOMOLIBIO MOJENEH.

Jlemoncmpayuu
MexaHuueckue, TEIIOBbIC, IJIEKTPUUECKUE, MAaTHUTHBIC, CBETOBBIC SIBJICHUS.
dusnyeckue NpuoOpkl U Mpolieaypa MPSMbBIX U3MEPEHU aHAJIOTOBBIM U IIM(PPOBBIM
pruOOpOM.

JlabopamopHwvie pabomul u onvimol

Omnpenenenue IeHbI JEICHHs Kbl K3MEPUTEIBHOT0 Iprbopa.

N3mepenue paccTOsIHUN.

N3mepenue 06bEMa )KUIKOCTH U TBEPAOTO TEJIA.

Onpenenenue pa3MepoB MajbIX TEIL.

N3mepenue TemnepaTypbl PpYU NOMOIIH KUIKOCTHOTO TEPMOMETPA U JaTUHKA
TEMIIEPATYPHI.

[IpoBenenue ucciaeqoBaHus MO MPOBEPKE TMIOTE3bI: NATBHOCTh MOJNETA MIAPUKA,
MYIIEHHOT0 TOPU30HTAIBHO, TEM 00JIbIlIe, YeM OOJIbIlIEe BHICOTA MTYCKa.

Pa3nen 2. [lepBoHauajibHbIe CBeJeHNS] O CTPOEHUM BellecTBa

CrpoeHune BeniecTBa: aTOMbl U MOJIEKYJIBI, UX pa3Mmepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHUE BEILECTBA.

JIBrxenue yacTull Bemectsa. CBA3b CKOPOCTH JBHKEHUS YaCTHUL C TEMIIEPATYPOU.
BbpoyHnoBckoe aBmxenue, nupdysusa. BzaumonelicTBue yacTul] BELECTBA: PUTSHKEHNE
Y OTTAJIKMBAaHUE.

ArperatHple COCTOSIHUSL BEIIECTBA: CTPOCHHE TIa30B, JKUAKOCTEH M TBEPABIX
(kpucTaIM4YecKnx) Tel. B3aumMocBs3b MeEXKIy CBOMCTBaMU BEIIECTB B Pa3HbIX
arperaTHpIX COCTOSIHUSIX UM HMX aTOMHO-MOJIEKYJISpPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJBI.

Jlemoncmpayuu

HaGnronenne 6poyHOBCKOTO IBHXKECHHS.

Habmonenne nuddysuu.

HaGmronenue sBIIeHUN, OOBSCHSAIOMIMXCS TPUTSHKCHUEM WM  OTTaJIKHBAaHUEM
YJaCTHI] BEIIECTRA.



JlabopamopHvle pabomsi u onvimoi
OueHka quamMeTpa aroma METOJI0M PSJIOB (C UCTIONIb30BaHUEM (G oTorpaduii).
OMnBITHI IO HAOTIOJEHUIO TETJIOBOTO PACIIUPEHHUS Ta30B.
OMnBITHI IO 0OHAPYKEHUIO ACHCTBUS CHJT MOJIEKYJISIPHOTO TIPUTSIKCHHUS.

Paznen 3. /IBu:keHHe M B3anMoAeiicTBHE TeJl

Mexanuyeckoe ABmkeHrne. PaBHOMepHOE 1 HEpaBHOMEpPHOE JABMKEeHUE. CKOPOCTh.
Cpenssisi CKOpOCTb P HEPABHOMEPHOM JIBMKEHUU. Pacu€T myTH U BpEMEHU JIBUKEHUSL.

SBneHre nHepuMU. 3aKOH UHEpUMU. B3anMoaelcTBue Tell Kak IpUYruHa U3MEHEHUS
CKOpOCTH JABMXKEHHS Teln. Macca Kak Mepa MHEPTHOCTH Teja. [NIIOTHOCTh BelecTBa.
CBs13b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIIECTBA.

Cuna Kak XapakTepucTHKa B3auMojeucTBus Tei. Cuja ynpyroctu u 3akoH I'yka.
N3mepenne cuiibl C MOMOIIBIO AUHAMOMETpA. SIBICHUE TATOTCHUS U cuia TskecTr. Cuna
TSDKECTH Ha Jpyrux ranerax. Bec tena. HeBecomocTs. CokeHre Cuil, HalpaBiICHHbBIX
no oxHoil mpsimou. PaBHOoneicTByromas cwi. Cuna TpeHus. TpeHue CKOJIbKEHUS U
TpEeHHUE MOKOsI. TpeHue B IpUpPOJI€ U TEXHUKE.

Jlemoncmpayuu
Habmronenne MexaHn4ecKoro ABUKEHUS Tela.
N3Mepenne ckopocTu IPsIMOITMHENHOTO JBUKECHMUS.
Habmronenue siBjieHust HTHEPITUH.
Habmronenne usMeHeHus1 CKOPOCTH MPU B3aUMOJICHCTBUU TeEl.
CpaBHeHHE Macc 1Mo B3aUMOJICHCTBHIO TEI.
Cioxxenue cui, HanpaBJIECHHBIX 110 OJHOU MPSIMOM.

JlabopamopHhwvie pabomul u onvimol

OrnpeneneHre CKOPOCTH PaBHOMEPHOTO JBMXKEHHS (LIapHKa B KUJIKOCTH, MOJIEIH
AIEKTPUUECKOr0 aBTOMOOWIISI M TaK Jayee).

Onpenenenue cpeaHel CKOPOCTU CKOIbKEHUS OpycKa WIH IIapUKa 110 HaKJIOHHOU
IJIOCKOCTH.

OmnpenenenHue MIOTHOCTH TBEPIOTO TENA.

OMBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTSDKEHUS (IedopMariuu) mpyKUHBI
OT IPUJIOKEHHOM CHIIBI.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIBI TPEHUS CKOJIBKEHUS OT Beca Tefa
U XapakTepa CONMPUKACAIOLINXCS TOBEPXHOCTEM.

Pasnen 4. JlaBjieHue TBEPABIX TeJl, *KUAKOCTEH 1 ra3oB

Hasnenne. CrmocoObl yMEHBIICHHWS W yBENWYCHUs JaBlieHus. JlaBneHue rasa.
3aBHCHUMOCTH JIaBJICHUS Ta3a oT 00bEéMa, Temrieparypsl. Ilepenada naBneHus TBEPIABIMU
TeIaMH, KHUAKOCTSIMM U Ta3amu. 3akoH Ilackang. IIHeBMaruueckue MalllMHbI.
3aBUCUMOCTh JaBJCHUS JKUJIKOCTH OT TayOuWHBlL. [mapocraTmueckuil Iapajiokc.
Coobmaromuecs cocyasl. ['napaBinueckue MeXaHu3Mbl.

Atmochepa 3emiam u armochepHoe JaBiieHHe. [IpUYMHBI CyIIECTBOBAaHHS
Bo3ayiiHON obonouku 3emiu. Onwit Toppuuemm. M3mepenune atMocdepHOro



naBjeHus. 3aBUCUMOCTh aTMOC(EPHOro JIaBlieHUs OT BBICOTHI HaJl YPOBHEM MOPAI.
[Ipubops! 17151 u3MepeHus: arMOC(EpHOro TABICHHUS.

JleiicTBUE KUJIKOCTU U ra3a Ha MOrpy>kKEHHOE B HUX Telo. BriTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [IlnaBanue ten. BozayxomnnaBanue.

Jlemoncmpayuu

3aBHCHUMOCTb JIaBJIEHUS T'a3a OT TEMIIEPATYPHI.

[Tepenaua naBmeHUs KUJIKOCTHIO U Fa30M.

CooO1atoruecs Cocyabl.

I'uppaBnuuecknii mpecc.

[TposiBnenne neiicTBrus aTMOCHEPHOTO JABICHUS.

3aBUCUMOCTh BBITAIKUBAIOIIEH CHIIBI OT 00bEMA MOrPYKEHHOW YacTH Tella U
IUIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOLIEN CHJIBI BECY BBITECHEHHOM KUIKOCTH.

VYcioBue MmIaBaHus TeN: IUIABAHUE WA TOTPYKEHUE TEI B 3aBUCUMOCTHU
OT COOTHOLLIEHUS TUIOTHOCTEN TeJIa U HKUIKOCTH.

JlabopamopHwvie pabomul u onvimol

UccnenoBanne 3aBUCMMOCTH Beca Tela B BoAe OT 00bEMa MOrpyKEHHOU
B )KMJIKOCTb YacCTH Telna.

Onpenenenue BBITAIKUBAIONIEH CHJIbI, JEUCTBYIOLIEH HA TENO, NOTPYKEHHOE
B KUJKOCTb.

[IpoBepka HE3aBHCHMMOCTH BBITAIKMBAIONIECH CWIBL, JEUCTBYIOLIEW HA TENO
B KUJKOCTH, OT MacChl TeJa.

OnbIThI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAIKMBAKOLIEH CUIIbI, JEHCTBYIOIIEN
Ha TeJO B )KUJIKOCTH, OT 00bEMa MOTPYKEHHOM B JKUIKOCTh YACTH TeJla U OT IUIOTHOCTH
KHUIKOCTH.

KonctpynpoBanne apeomerpa Wiy KOHCTPYHPOBAHME JIOJKH W OIpENEIEHHE €€
rpy30M0AbEMHOCTH.

Paznen 5. PaGoTa 1 MOIIHOCTB. JHEPIUsi

Mexanundeckast pabota. MOIIHOCTb.

[IpocTeie MEXaHU3MBI: pbIyar, 0JIOK, HaKJIOHHAs IUIOCKOCTh. [IpaBuiio paBHOBeCHs
peiuara. IlpuMeHeHue mMpaBwia paBHOBECUs pbluara K OJIOKY. «30J0TO€ MPaBUIIO»
mexanuku. KITJ[ mpocTteix mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas sHeprusi. Kunerndeckas v noreHimanbHas sueprus. [lpespaiienue
OJIHOT'O BUJ]a MEXaHUYECKOUM SHEPTUH B IPYTrOM. 3aKOH COXPAHEHHUS SHEPTUHU B MEXAHUKE.

Jlemoncmpayuu
[Tpumepsl NPOCTHIX MEXAHU3MOB.

JlabopamopHvie pabomul u onvimol

Ompenenenve pabOThl CWJIBI TPEHUS TMPU PABHOMEPHOM JBIDKEHUU Teja
10 TOPU30HTATILHON TTOBEPXHOCTH.

HccnenoBanue yclioBUi paBHOBECHS phluara.



N3mepenne KIIJ] HaKITOHHON IUIOCKOCTH.
N3yueHne 3akoHa COXpaHEHUS MEXaHUYECKOW SHEPTHH.

8 KJIACC

Pa3nen 6. TensioBble siBJIeHUS

OCHOBHBIE TTOJ0XXEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOEHHUS BELIECTBA.
Macca u pazmepbl aTOMOB ¥ MOJIEKYJ. OTBITHL, HOJATBEPKIAIOIINE OCHOBHBIE TTOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Mopnenun  TBEpPAOro, KHAKOTO M  ra3000pa3HOr0  COCTOSIHUM  BEIIECTBA.
Kpucramnmmueckue u amopdusie Tena. OObsSCHEHHWE CBOWCTB Ta30B, >KHIKOCTEH H
TBEPJIBIX TEJI HA OCHOBE IMOJIOKEHUI MOJIEKYJISIPHO-KUHETUYECKOM Teopur. CMaunBaHue
Y KalWUISAPHBIC SIBIICHUS. TEmIoBOEe paCIUPEHUE U CKATHE.

Temneparypa. CBsi3b TeMIEPATypbl CO CKOPOCTHIO TEIIOBOT'O ABUKEHUS YACTHII.
Buytpennsisi sHeprus. CrnocoObl M3MEHEHUsI BHYTPEHHEW SHEpPTrHUU: Terionepenaya u
coBeplieHue paboThl. Bumbl Temmonepeaauyu: TEIJIONPOBOJAHOCTb, KOHBEKIIUS,
W3JIy4YCHHUE.

KonudectBo TtemnoTel. YnaenbHas TEIJIOEMKOCTh BEHIECTBA. [eMIoo0OMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHUE TeIuioBoro OanaHca. [lnaBneHue u oTBepiacBaHUE
KPUCTANIMYECKUX BEIIECTB. YJIelbHas TemioTa IuiaBieHusa. IlapooOpazoBanue u
koHneHcarus.  Mcmapenwe. Kumenue. VYaenpHas Temiora  mapooOpa3oBaHMS.
3aBUCUMOCTh TEMIIEPATYPhl KUTICHHUS OT aTMOC(HEPHOTO JaBJICHHUS.

BnaxHocTts Bo3yxa.

DHeprus TOIUIUBA. Y IeJbHAs TEIUIOTA CTOPAHMUS.

[Ipunuune! padots! TermnoBeix apurateneit KI1J{ remnosoro asurarens. TemnoBsie
JBUTATENH U 3alIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHHMS U MPEBPAIEHUSI SHEPTUH B TEIIOBBIX MpOLIeccax.

Jlemoncmpayuu
HaGmronenme 6poyHOBCKOTO IBMKCHHSL.
Habmonenne nuddysun.
Habmronenue siBjieHU A CMauyMBaHUs U KaWJUISIPHBIX SIBJICHUU.
Hablntonenue TemnoBoro pacimpeHus Tell.
WN3meHenne pnaBiieHus raza TpU M3MEHEHMH O00bEMa M HArpeBaHUU WU
OXJIAXKCHUHU.
[IpaBuiia u3mepeHus: TEMIEpPaTyphl.
Bunb Temonepenayu.
OxJtakieHue npy CoBepIIEHUU PaOOTHI.
HarpeBanue npu coBepiieHnn paboThl BHEITHUMH CHUJIAMHU.
CpaBHeHUE TEII0EMKOCTEHN pa3IMuHbIX BEIIECTB.
Habntonenue kuneHus.
Habmronenue nocTossHCTBA TEMITEPATYPHI MTPH TIaBICHUU.



Moaenu TEIIOBBIX ABUTATEIIEH.

JlabopamopHvie pabomul u onvimol

OMnBITHI 110 OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OnbIThI O BBIPAIIMBAHUIO KPUCTAIIJIOB ITOBAPEHHOM COJIM WJTH caxapa.

OnbIThl IO HAOJIOJIEHUIO TEIUIOBOT'O PACIIUPEHUS Ta30B, KUAKOCTEH W TBEPABIX
TeIl.

Ompenenenure TaBiICHNUS BO3AyXa B 0aJUIOHE IITIPHUIIA.

OMnbITBI, TEMOHCTPUPYIOIINE 3aBUCUMOCTH JaBJICHUS BO3JlyXa OT €ro o0béma u
HarpeBaHus WIN OXJIAXKCHUS.

[IpoBepka ruIOTE3bl JWHEWHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUJIKOCTH
B TEPMOMETPUIECKON TPYOKE OT TEeMIEPaTypHI.

HaGntonenne n3aMeHennsi BHyTPEHHEW SHEPTUM Tella B Pe3yJibTaTe Terionepeaadun
¥ paOOThl BHEILIHUX CHIL

HccnenoBanne siBiaeHUS TEIUIOOOMEHA IMPU CMEIIMBAHUM XOJIOJHOU U Topsiueit
BOJIbI.

OrnpeneneHue KOIUYECTBA TEMJIOTHI, IMOJIYYEHHOTO BOAOW MpU TEIIO0OMEHE
C HArpeThIM METAJUIMYECKUM IIUIUHIPOM.

Onpenenenue yeapHOU TEMIOEMKOCTH BEILIECTBA.

HccnenoBanue mpouecca UCIapeEHus.

OrnpeneneHrue OTHOCUTENIBHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yAenbHONW TEIUIOTHI IIJIABJIEHUA JIb/IA.

Pa3zpnes 7. DnekTpnyeckne i MATHUTHbIE SIBJICHUS

Onektpuzauuss Ten. J[Ba poaa dIeKTpuuecKuWx 3apsaaoB. BsaumopeiicTBue
3apspKeHHBIX Tel. 3akoH KynoHa (3aBUCHMOCTD CHITBI B3aUMOICHCTBHSI 3aPSKEHHBIX Tell
OT BEJIMYMHBI 3aPSJI0B U PACCTOSHUS MEXKIY TEIaMu).

Onektpuueckoe mnone. Hanpspk€HHOCTh  dnekTpudyeckoro  moisd.  [IpuHnun
CYHEPHO3ULIUH IIEKTPUUECKUX TT0JIeH (Ha KAYECTBEHHOM YpPOBHE).

Hocurenu »snexkrpuueckux 3apsAnoB. OJIEMEHTApHBIA DJIEKTPUYECKUN  3apsi.
Crpoenue aroma. ITpoBOIHUKHM U JUPJAEKTPUKU. 3aKOH COXPAHEHUS BIEKTPUUYECKOTO
3apsaa.

DIEKTPUUECKUM TOK. Y CJIOBHS CYIIECTBOBAHUS 3JIEKTPUUECKOr0 ToKa. McTounuku
MOCTOSIHHOTO TOKa. JIEHCTBUSA SJEKTPUYECKOrO ToOKa (TEIUIOBOE, XHUMHYECKOE,
MarHuTHOE). DJIEKTPUUECKUM TOK B XKHUIKOCTSIX U razax.

OnekTpuueckas 1emnb. Cuiia Toka. DieKTpudeckoe HanpsikeHue. COnpoTUBIECHUE
MIPOBOJHUKA. Y IEJIbHOE CONPOTUBIIEHHE BellecTBa. 3akoH Oma Juisi ydacTKa IEnu.
ITocnenoBaTenbHOE U ApaJUIENbHOE COEAUHEHNUE POBOJHUKOB.

Pabora 1 MOLTHOCTB 3JIeKTpHUECcKOro Toka. 3akoH Jxoynsa—JIeHna. DnekTpudyeckue
L[ETIA U MOTPEOUTEH IEKTPUIECKOM dHEepruu B ObITy. KopoTkoe 3aMmbikaHue.

[TocTtosiHHbIE MarHuThl. B3auMomenWcTBHE NOCTOSHHBIX MArHUTOB. MarHuTHOE
nosie. MarHuTHOE 1oje 3eMIIM M €r0 3Ha4eHUe JIUIA KU3HU Ha 3emuie. OnbIT Dpcrena.



MarauTHoe moJI€ AJIEKTPUYECKOro Toka. [IpuMeHeHue 3JIEKTPOMArHUTOB B TEXHHUKE.
JlelicTBME€ MarHMTHOTO TOJISI HA MPOBOJHUK C TOKOM. DJIEKTPOABUTATEND MOCTOSHHOTO
Toka. Mcnonb3oBaHWE DJIEKTpOJABHUTaTEeNed B TEXHUYECKUX  YCTPOWMCTBAX W
Ha TPAHCIIOPTE.

Onbitel ®apanes. SBiaeHHE 3JIEKTpOMArHUTHOW uHAYKUMH. IlpaBuio Jlenua.
Onektporeneparop. CrnocoObl MOTYUYEHUS AIEKTPUUECKON PHEPruu. DIEKTPOCTAHIINU
Ha BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHUH.

Jlemoncmpayuu
DIIeKTpU3alus TEN.
JIBa pojia JIEeKTPUUECKUX 3apsi/I0B U B3aUMOCHCTBUE 3aPSKEHHBIX TEJ.
YCTpOUCTBO U JEUCTBUE DIIEKTPOCKOIIA.
DJIEKTpOCTaTUYECKash MHYKITHS.
3aKOH COXPaHEHUS AIEKTPUUECKUX 3aPAJIOB.
[IpoBOIHUKY ¥ JUATIEKTPUKHU.
MoaenvpoBaHue CUITOBBIX JIMHUM 3JIEKTPUUECKOTO TOJIS.
M cTOYHMKH ITOCTOSIHHOT'O TOKA.
JIeHCTBHS DIEKTPUUYECKOTO TOKA.
DIIEKTPUYECKUM TOK B JKHJIKOCTH.
["a30BbIi1 pa3ps.
N3mepenune cuitbl TOka aMImepMeTpOM.
H3mepenune 31eKTpuIeCKOro Hanpsi>KeHUsI BOJIbTMETPOM.
PeoctaT 1 Marazud cOnpoTUBIICHUH.
BzaumopeiicTBr€e TOCTOSIHHBIX MarHUTOB.
MoaenvpoBaHrue HEBO3MOKHOCTH Pa3eICHUs MMOJIOCOB MarHUTAa.
MopaenvpoBaHrue MArHUTHBIX MOJIEN MOCTOSHHBIX MArHUTOB.
OnbIT Dpcrena.
MarnuTtHoe 1oJie TOKa. DJIeKTPOMarHur.
JlelicTBME MarHUuTHOIO MOJISI HA MPOBOJHUK C TOKOM.
DIIEKTPOABUIATENb MTOCTOSHHOTO TOKA.
HccnenoBanue siBICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.
Omnbitel Dapanes.
3aBUCUMOCTH HaIPaBJICHU UHAYKIIMOHHOTO TOKA OT YCJIOBU €r0 BOSHUKHOBEHHSI.
DJIEKTpOreHepaTop MOCTOSHHOTO TOKA.

JlabopamopHvie pabomul u onvimol
OMBITH IO HAOTFOICHUTO SJIEKTPU3AINH T HHAYKIINEH U TTPU COMTPUKOCHOBEHUH.
HccnenoBanne nedCTBHSI SJISKTPUISCKOTO OIS Ha MPOBOTHUKHU M IUDJICKTPUKH.
COopka u mpoBepKa pabOThI ITEKTPUIECKON IIETH MTOCTOSTHHOTO TOKA.
N3mepenne u peryaInpoBaHie CHITbI TOKA.
N3mepenne u peryaupoBaHue HAMPSHKEHUS.
HccnenoBanwe  3aBHCUMOCTH — CHJIBI  TOKa, HMIYIIErO  4Yepe3  Pe3UcTop,
OT CONPOTHUBIICHUS PE3UCTOPA U HAMIPSHKECHUS HA PE3UCTOPE.



OnbITel, JNEMOHCTPHUPYIOIIHE 3aBUCHUMOCTb JJIEKTPUUYECKOrO COMPOTUBIICHHUS
MPOBOJIHHUKA OT €r0 JJIMHBI, IUIOMIAIN MTOMEPEYHOr0 CEYECHUS U MaTepurala.

[IpoBepka npasuia CIOKEHUS HANPSHKEHUHN IIPU MOCIEI0BATEIbHOM COEAUHEHUU
IBYX PE3UCTOPOB.

[IpoBepka npasusia It CUIIbI TOKA IIPU NTApaJIIEIbHOM COCIUHEHUU PE3UCTOPOB.

Omnpenenenre pabOThI IAEKTPUUECKOT0 TOKA, UAYILETO Yepe3 PE3UCTOP.

Ornpenenenrne MOUTHOCTH AJIEKTPUYECKOTO TOKA, BBIJEISIEMON HA PE3UCTOPE.

UccnenoBanne 3aBUCMMOCTH  CWJIBI  TOKa, MAYLIEr0 4Yepe3  JaMIIOUKY,
OT HAIPSDKEHUS HA HEW.

Onpenenenue K111 narpesarens.

HccnenoBanre MarHUTHOTO B3aUMOAEHCTBUS IOCTOSIHHBIX MarHUTOB.

N3yyenue MarHuTHOTO MOJISI TOCTOSIHHBIX MAarHUTOB MPU UX OOBETUHEHUU U
pa3/IeICHAM.

HccnenoBanne 1eMCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIbl B3aUMOJICHCTBHS KATYIIKH
C TOKOM M MarHurta OT CHJIbl TOKA U HAIIPABJICHUS TOKA B KATYILKE.

N3ydeHune neicTBUS MArHUTHOTO TOJIS1 HA POBOJIHUK C TOKOM.

KonctpyupoBanue u uzydeHue paboThl JIEKTPOIBUTATES.

N3zmepenue K11 snexkTpoaBuraTenbHON YCTAaHOBKHU.

OnbITHI O UCCIEAOBAHUIO SIBIICHUS 3JIEKTPOMAarHUTHOM MHAYKIIUH: UCCIIEI0BAHUE
VW3MEHEHUN 3HAYECHUS U HAIIPABIIEHUS UHAYKIIMOHHOI'O TOKA.

9 KUIACC

Pa3nes 8. MexaHuyeckue siBJIeHHA

Mexannueckoe  nBmkeHue. MarepuanbHas — Touka. Cucrema  oTcuéra.
OTHOCHUTENBHOCTh ~ MEXAHWYECKOIO  JIBM)KEHMs. PaBHOMEpHOE  IPSIMOJIMHENHHOE
newxeHne. HepaBHOMepHOe mnpsMonuHeEWHOe naBwxkeHne. CpeaHsis U MIHOBEHHAs
CKOPOCTB TeJla IPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenne. PaBHOyCKOpeHHOE MpsIMOJIMHEHHOE JaBIkeHne. CBOOOAHOE MajicHuE.
OmnebiTel [anunes.

PaBHOMepHOE JBHXKEHHME TIO OKpyXHOCTH. Ilepuox M uacrtora oOpalleHus.
JInHenHas u yrinoBas CKOPOCTHU. LIeHTpocTpeMUTENBHOE YCKOPEHUE.

[lepsoiii 3akoH HproTtona. Bropoi 3akon Herotona. Tperuit 3akoH HerotoHa.
IIprHLIMN CYIIEPIIO3UIIMH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuila TpeHUs: CWIa TPEHHUS CKOJBXKEHUS, Cuia
TPEHUS TIOKOSI, APYTUE BUJIBI TPEHHUS.

Cuna TSHKECTH U 3aKOH BCEMUPHOI'O TATOTEHUs. Y CKOpEHHE CBOOOJHOrO MaIeHusl.
JBmwxenne tuianer Bokpyr Comnna. IlepBas kocmuueckas ckopocTb. HeBecomocTs n
NEepErpy3Ku.



PaBHoBecue wmatepuanbHON TOYKU. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TENA C 3aKPEIUIEHHOM OChIO BpalieHnusa. MoMeHT cuibl. LleHTp TsxecTn.

Nmnynec Ttena. M3meHeHune wummynbca. MMmynbc Cuiabl. 3aKOH COXpaHEHUS
MMIyJibca. PeakTMBHOE IBMKEHUE.

Mexanudeckasi pabota U MOIIHOCTh. PaboTa cuil TSKECTH, YIPYroCTH, TPEHUS.
CBs13b 2Hepruu u padoThl. [loTeHIManbHas SHEPrus Tea, MOAHATOr0 Ha/l TOBEPXHOCTHIO
3emud. [loreHunanbHas sHeprus cxatou npyxkuHbel. Kunernueckas sHeprus. Teopema
0 KHHETUYECKOM SHEPrUU. 3aKOH COXPAHECHHSI MEXaHUYECKON YHEPIHUHU.

Jlemoncmpayuu

Habumronenne MexaHM4ecKoro ABMKEHHUS TeJla OTHOCUTEIbHO Pa3HbIX TEJ OTCUETA.

CpaBHeHUE IMyTel U TPACKTOPUI JBUKEHUS OJHOTO U TOTO K€ T€Ja OTHOCUTEIBHO
pa3HbBIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHUS IPSIMOJIMHENHOTO JBHKECHMSL.

HccenenoBanne Npu3HakoB pABHOYCKOPEHHOIO JBHKCHHUS.

Hablntonenue nBr>xeHust Teaa no OKPYKHOCTH.

HaOntonenne MexaHMYeCKUX SBJIEHUN, NPOUCXOJAUIMX B CHCTEME OTCUETa
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBH)KEHMHM OTHOCUTEIBHO KaOMHETa
(bu3nKH.

3aBUCUMOCTb YCKOPEHUS TeJIa OT MAacChl TENA U JEHUCTBYIOIIEH Ha HET'O CUJIBI.

Habntonenune papeHcTBa CHII IPU B3aUMOJEHCTBUU TEN.

N3MeHeHue Beca Tena Mpu yCKOPEHHOM JIB>KEHUU.

[lepenaya umirynbca Ipu B3aUMOAECHCTBHUU TEIL.

[IpeoOpazoBanus SHEPTUH TTPU B3aUMOICHCTBUU TEIL.

CoxpaHeHne UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJICHUCTBHH.

CoxpaHeHHEe UMITyJIbca ITPU a0COIIOTHO YIPYIOM B3aUMO/IEHCTBUU.

Habumonenue peakTHBHOIO ABMXKEHUS.

CoxpaHeHHre MEXaHUYECKOM SHEPTUU MPU CBOOOTHOM MaCHHH.

CoxpaHeHHE MEXaHUYECKOM DSHEPIMM IIPU JBWKEHUU Tella I0J JECHCTBHEM
IIPY’KUHBI.

JlabopamopHwvie pabomul u onvimol

KoHncTpynpoBanue TpakTa Jjisi pa3roHa U JaJbHEUIIEro paBHOMEPHOTO JIBUKCHHSI
IIapyKa W TEISKKH.

OmnpeneneHue cpeHENd CKOPOCTH CKOJBXKEHUS Opycka WIM ABWKEHHUS IIapHKa
10 HAKJIOHHOM IUIOCKOCTH.

Omnpenenenre yCKOpPEHUs Tela MPU PABHOYCKOPEHHOM JABMKEHUU IO HAKIOHHOM
TUIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH TTyTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JIBIKECHUH
0e3 Ha4aIbHOM CKOPOCTH.

[IpoBepka rumoTe3bl: €clid NpU PaBHOYCKOPEHHOM JBIXKCHHHM 0€3 HadalbHOU
CKOPOCTH IIyTH OTHOCSITCS KaK Psii HEYETHBIX YHCEN, TO COOTBETCTBYIOUIUE TPOMEKYTKH
BPEMEHU OJIMHAKOBBI.



HccnenoBanne 3aBUCHMOCTH CUJIbI TPEHUSI CKOJIBKEHUS OT CHJIbI HOPMaJIbHOTO
JABJICHHUS.

Omnpenenenre KO3PGULIMEHTA TPEHUS CKOJIbKEHUS.

Onpenenenune KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CWJIbl TPEHUS TMPU PABHOMEPHOM JIBMOKEHHM Tella
10 TOPU30HTAJIbHON IOBEPXHOCTH.

Omnpenenenue paboThl CUJIBI YIIPYroCTH NPU MOABEME Ipy3a C HCIOJIb30BAHUEM
HEMOJIBMXKHOTO U MOABUXKHOTO OJIOKOB.

N3yyeHue 3ak0Ha COXpPaHEHUS DHEPTUMU.

Pa3nen 9. Mexannueckue K0J1e0aHUA ¥ BOJTHBI

KonebatenbHoe npuxkeHue. OCHOBHbIE XapaKTEpUCTUKU KojleOaHUM: Nepuon,
4acToTa, aMIuMTyAa. MareMarudecKuii W MpYKUHHBIA MasTHUKHU. [IpeBpaineHue
HHEPTUU MPU KOJIeOATETHbHOM JIBUKEHHH.

3aryxatonie koneOanus. BeiHyxkaeHHble konebanus. Pesonanc. MexaHuueckue
BoJIHBI. CBOMCTBA MeXaHWYEeCKHUX BOJH. IIpogonpHble M monepedHble BONHBL J[nuHa
BOJIHBI U CKOpPOCTb €€ paclnpocTpaHeHHs. MexXxaHWYecKHue BOJHBI B TBEPIOM TEIE,
CEHCMUYECKUE BOJIHBI.

3Byk. I'poMkocTh 3Byka u BbicOTa TOHA. OTpaxenue 3Byka. WMHpa3Byk u
YIIBTPa3BYK.
Jlemoncmpayuu

Habntonenue konebanuit Tesn NoJ1 AEMCTBUEM CHIIBI TSDKECTH U CHIIBbI YIIPYTOCTH.

HaGntonenue konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

Habmronenne BeIHYKICHHBIX KOJIEOAaHW M pe30HAHCA.

PacnipocTpaneHnue npooJibHBIX U ONEPEYHBIX BOJIH (HA MOJEIH).

HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI PE30HAHC.

JlabopamopHvie pabomul u onvimol

Ompenenenre YacTOTHI M MEpHOIa KOJICOaHU MAaTEMaTHIECKOTO MasiTHUKA.

OrnpeneneHre 4acTOThI U MEpUOJia KoJeOaHU! MPY>KUHHOTO MasiTHUKA

UccnenoBanre 3aBUCUMOCTH TepUo/ia KOJIeOaHU MOJBEIIEHHOIO0 K HUTHU Tpy3a
OT JUTHBI HUTH.

HccnenoBanre 3aBUCHUMOCTH TIEpHOJa KOJEOAHWUH TPYKUHHOTO MAasTHHUKA
OT Macchl Tpy3a.

[IpoBepka HE3aBUCUMOCTH MEPUOIA KOJIeOaHUN Tpy3a, MOJBEIIEHHOTO K HHUTH,
OT Macchl rpysa.

OMBITBEL, JEMOHCTPHUPYIOIINE 3aBUCHUMOCTh TEpUOAa KOJICOAHWW TPYKHHHOTO
MasTHHKA OT MAcChl rpy3a M )KECTKOCTH MPY>KUHBI.

N3mepenne yckopeHusi CBOOOIHOTO MaICHHUS.

Pa3nen 10. DiieKTpoMarHuTHOE 1M0J1€ M JIEKTPOMATHUTHbIE BOJIHBI
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DIEeKTPOMAarHUTHOE ToJIE. DNEeKTPOMAarHUTHbBIE BOJIHBI. CaoiicTBa
ANEKTpOMArHuTHeIX BoJH. I[llkanma »3iekTpoMarHUTHBIX BOJH. lcnonb3oBanue
AJIEKTPOMArHUTHBIX BOJIH JJIsl COTOBOM CBSI3H.

DneKTpoMaruuTHasi mpupojia ceera. CKopocTh cBeTa. BolHOBBIE CBOWCTBA CBETA.

Jlemoncmpayuu
CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH.
BomoBbie cBoMCcTBa CBETA.

JlabopamopHwvie pabomul u onvimol
N3yyenue cBOMCTB 371EKTPOMArHUTHBIX BOJH C MIOMOIIIbI0 MOOUIIBHOTO Telle(oHa.

Pa3jnen 11. CBeToBbIE sIBJIEHUS

JIygeBast mozenb cBera. Mcrounuku cBera. llpsmonuHeliHoe pacnpocTpaHeHue
ceera. 3armenuss Connua u Jlynesl. Otpaxenue cBera. [lnockoe 3epkano. 3akoH
OTpakX€HUs CBETA.

[Ipenomnenne cBera. 3akoH npenomsieHuss cBera. [lomHoe  BHyTpeHHee
OoTpakeHue cBera. MCnonb30BaHHWE MOJHOINO BHYTPEHHETO OTPAXKEHUS B ONTHYECKHUX
CBETOBO/IAX.

JIunza. Xox nyueid B nuH3e. Onrudeckas cuctema (oToarnmnapara, MUKpOCKONa 1
Teneckona. ['na3 kak onruyeckasi cucrema. bian3zopykocTs U JaibHO30PKOCTb.

Pasnoxenue 6enoro ceera B criektp. OnbiTel HetoToHa. CliokeHHe CIEKTPaIbHbIX
uBeToB. Jucnepcus ceera.

Jlemoncmpayuu
[IpsiMonuHEeHOE pacIpOCTPaHEHUE CBETA.
OtpaxeHue cBera.
[Tomyyenue n3o0paxeHUi B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.
Onruueckuii CBETOBO/IL.
Xon myde B cCOOMpArOIIEii TUH3E.
XO0[I Tyder B paCCEUBAIONIEH JTUH3E.
[Tomyuenue n300paxxeHuil ¢ MOMOILBIO JIMH3.
[Tpuniun neiictBus Qoroamnmnapara, MUKpPOCKOIA U TEIECKOIA.
Mopens riasa.
Pasnoxxenue 0enoro cBera B CIIEKTP.
[Tomyyenue 0enoro cBera npu CIOKEHUU CBETA PA3HBIX I[BETOB.

JlabopamopHvle pabomsi u onvimoi
NccnenoBanrie 3aBUCUMOCTH yTila OTPaKEHHsI CBETOBOTO JIy4a OT yrJjia MaJIeHuUs.
N3ydenne xapakTepUCTHK H300pakeHUs MpeIMeTa B TNIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH yTJla IPEIOMIIEHHS] CBETOBOTO Jiyda OT YIJia MajeHus
Ha TPaHUIE «BO3TYX—CTEKIION.
[Tonyyenue n3o0paxeHut ¢ MOMOIIbIO COOMPAIOIIEH JINH3BI.
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Omnpenenenre GOKYCHOTO PACCTOSHUS U ONITUYECKON CHIIBI COOMPATOIIEH TUH3BI.

OMnBITHI 1O Pa3I0KEHUIO OEIIOT0 CBETa B CIIEKTP.

OMNBITHL 110 BOCTIPUSITHIO I[BETA MPEAMETOB MPU UX HAOJIOJCHUH Yepe3 IBETOBBIC
GUIBTPHL.

Pa3nen 12. KBaHnTOBbBIE SIBJIEHUSA

Omnpwitel Peseppopna u mnmanerapnas monens atoma. Mojgens aroma bopa.
Hcnyckanue u noryionieHue ceera atoMoM. KBaHTtsl. JIMHeWUaThIe CIIEKTPBI.

PannoaktuBHOCTh. Anbda-, 6eTa- u ramma-uzinydeHus. CTpoeHue aTOMHOTO spa.
Hyxnonnas moaens atromuoro siapa. M3oronsl. PaguoaktuBabie nipeBpamienus. [lepron
IIOJIypacraia aTOMHBIX SAED.

Anepuble peakuuy. 3aKOHBI COXPAHEHUS 3aPSA0BOTO U MACCOBOT0O YUCEN. DHEPIus
CBA3M aTOMHBIX snep. CBsa3b Maccel M dHepruu. Peaknuu cuHTE3a W JENEHHS SAIEp.
Ncrounnku 3Heprun ConHua v 3BE37.

SAnepnas oSHepreruka. JleMCTBHA paaMOAKTHBHBIX H3JIYYEHHH HAa JKUBBIE
OpPTaHU3MBI.

Jlemoncmpayuu
CHexTpbl U31y4EeHHS U MOTJIOIICHUS.
CnexTpbl pa3IM4YHbIX Ia30B.
CrnekTtp Bomopoza.
Habmonenue TpekoB B kamepe Buiibcona.
Pabora cuérurka HOHU3UPYIOIINX U3TYyYEHHUH.
Perucrpanus uzinyyeHuss npupOAHbIX MUHEPAJIOB U IPOAYKTOB.

JlabopamopHhwvie pabomul u onvimol

HaGtonenue CrtonmHpIX U TUHEHYATHIX CIIEKTPOB U3JTYUYEHUS.

UccnenoBanne TPEKOB: M3MEPEHHE DHEPTUU YACTHIIBI IO TOPMO3HOMY MyTH
(o pororpadusam).

N3mepenne paaroakTUBHOTO OHA.

IHoBTOPUTEIHLHO-0000 AU MOYJIb

[ToBTOpUTENHLHO-0000MIAIOMIUI MOAY/IL TpPEAHA3HAYEH MJIS CUCTEMATH3alud U
0000IIIeHUST TPEIMETHOTO COJAEP)KaHUS W OIbITa JACATEILHOCTH, IPHOOPETEHHOTO
MpU U3Y4YEHUU BCErO Kypca (PU3MKKU, a Takke IS MOATOTOBKM K OCHOBHOMY
roCcyJIapCTBEHHOMY dK3aMeHY Mo (DU3UKe NI 00yJaroIMXcsl, BRIOPABIIMX ATOT Y4eOHBII
npeamer.

[Ipy wu3yyeHUH JAHHOTO MOJYJSI PEATM3YIOTCI U CHUCTEMATU3UPYIOTCS BHJIbI
NEATETLHOCTH, HAa OCHOBE KOTOPBIX OOECIIEYMBACTCS JOCTHKCHHE IPEAMETHBIX U
MeTanpeaMeTHbIX MJIaHUPYEMBIX pEe3yIbTATOB o0yueHwusl, dhopmupyercs
€CTEeCTBEHHO-HAy4YHasi T'PaMOTHOCTh: OCBOCHHUE HAyYHBIX METOJIOB HCCIICIOBAHUS
SIBJICHUW MPUPOABI U TEXHUKH, OBJIAJCHUE YMEHUSIMH OOBICHATH (PU3UYECKUE SBJICHUS,
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MIPUMEHSIST TIOJNIYYEHHBbIE 3HAaHMS, pelaTh 3aJayd, B TOM YHCIE KAayeCTBEHHbIE U
JKCIIEPUMEHTAJIBHBIE.

[IpyuHIMIHAIBHO AEATENIBHOCTHBIN XapaKTep JAHHOIO pa3eia pean3yeTcs 3a CUET
TOT'0, YTO OOYYaIOIIUECs BBIMOIHAIOT 3a/1aHUsl, B KOTOPBIX UM MpeJjiaraeTcs:

HA OCHOBE MOJYYEHHBIX 3HAHUU PACMO3HABATH U HAYYHO OOBSACHATH (U3MUYECKHE
SBJICHUS B OKPY’KAIOILIEW TPUPOJE U NTOBCEAHEBHOM KU3HU,

UCIIOJTb30BaTh HAYYHBIC METOBI UCCIICIOBAHUS (PH3NUECKUX SIBJICHUH, B TOM YHCIIC
IUTS1 TPOBEPKHU TUIIOTE3 U MOJYYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHSITh Hay4dHbIE OCHOBBI HanboOJee BaXKHBIX JOCTHXKEHHH COBPEMEHHBIX
TEXHOJIOTUM, HANpPUMEp, MPAKTHUYECKOrO MCIIOJIb30BAHUS PAa3JIMYHBIX HCTOYHHUKOB
SHEPIMM Ha OCHOBE 3aKOHA MPEBPAICHUS W COXPAHEHHUS BCEX HU3BECTHBIX BHJIOB
SHEPIUH.

1. TIJTAHUPYEMBIE PE3YJIbTATDBI

N3yyenune ¢u3nku Ha YpOBHE OCHOBHOrO 0OIIEro o0Opa3oBaHMs HAMPABIEHO
Ha JIOCTIDKEHHE JIMYHOCTHBIX, METANpeAMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATbBI

B pesynprare msydeHus (Qu3MKA Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS
y oOyuarornierocst OyayT cqpopMUpOBaHbI CJICIYIONINE TUYHOCTHBIE PE3yJIbTaThl B UACTH:

1) IaTPHOTHYECKOT0 BOCTUTAHUS:

IIPOSIBJICHUE MHTEpECa K UCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHUUCKOU
(bu3NUecKoi HayKH;

[IEHHOCTHOE OTHOILIEHUE K IOCTHXKEHUSIM POCCUMCKUX YUEHBIX-(U3UKOB;

2) TPa’KIAHCKOT0 U TYXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSA:

TOTOBHOCTh K AaKTUBHOMY Y4YacCTHIO B OOCYXIEHHU OOIIECTBEHHO-3HAYUMBIX
U DITHUYECKUX MPOOJIeM, CBS3aHHBIX C MPAKTHUYCCKUM TPHUMEHEHUEM JIOCTHIKEHUN
bu3uKy;

0CO3HAHUE BAXKHOCTH MOPAJIbHO-3THUECKUX MMPUHITUIIOB B ICATEIHHOCTH YIEHOTO;

3) 3CTETHYECKOr0 BOCIIUTAHMS
BOCHPHUSTHE OCTETHMYECKMX KAuecTB (PM3MYECKOM HayKu: €€ TapMOHHYHOIO
IOCTPOEHHSI, CTPOTOCTH, TOYHOCTH, JIAKOHHYHOCTH;

4) IEeHHOCTH HAYYHOT0 MO3HAHUS:

OCO3HAHUE LIEHHOCTH (PU3MYECKOM HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHSI TEXHOJIOTUM, BAXKHENIIEH COCTABIISIOLIEH KYIbTYPHI;

pa3BUTHE HAyYHOM JIOOO3HATENBHOCTH, HWHTEpeca K HCCIEI0BATENbCKON
NEATENBHOCTH;
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5) hopMupoBaHUs KYJIbTYPbI 3I0POBbsI 1 SMOIMOHAJIBHOI0 0J1arONOTy UM
OCO3HaHHME LIEHHOCTHM Oe3omacHoro obOpa3a JKM3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaKHOCTH TPAaBWJI 0€30MaCHOTO TOBEACHHS HAa TPAHCIIOPTE,
Ha JIOpOTrax, ¢ AIEKTPUUYECKUM U TEIJIOBBIM 000PYI0BAaHUEM B JOMAITHUX YCIOBUSIX;
c(hOpMHPOBAHHOCTh HaBbIKa PEQUICKCHH, MPU3HAHKE CBOETO IMpaBa Ha OMIMOKY U
TaKOro e Mpasa y APyroro 4YeJIOBeKa;

6) TPyA0BOr0 BOCIIUTAHMS:

AKTUBHOE YYacTUE€ B PpEIICHUU MPAKTUYECKUX 3adad (B paMKax CEMbH,
oOpa3zoBaTelbHON OpraHu3alMy, TOopojAa, Kpas) TEXHOJOTHMYECKONM U COLMAIbHOU
HAIPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCTE U PU3NUECKUX 3HAHHI;

MHTEPEC K MPAKTUUECKOMY U3Y4YEHUIO MPodecChil, CBA3aHHBIX ¢ (PUUKOIA;

7) PKOJIOTHY€ECKOT0 BOCIIMTAHMS :

OpUEHTAIlUsl Ha NMPUMEHEHUE (PU3NUECKUX 3HAHUUN JJIsl PEIICHUs 3aJlad B 00J1acTu
OKpY>Karolen cpeibl, INIAHUPOBAHUS MTOCTYIKOB U OLIEHKU UX BO3MOXKHBIX MOCIIEACTBUM
IUIL OKPYKAKOLIEN CPEibl;

OCO3HAHUE TJI00aIbHOT0 XapaKTepa HIKOJIOTUUECKUX MPOOJIEM U MyTEH UX pelIeHuUs;

8) aganTanuu K N3MeHAIOIHUMCS YCJIOBHSAM CONMAIbHOI M MPUPOIHOM cpe/bl:

NOTpeOHOCTh BO B3aUMOJCHCTBUH NMPHU BBHIMOJIHEHUHU WCCIEIOBAHUI M MPOEKTOB
(M3HYECKOI HAalPaBIEHHOCTH, OTKPBITOCTb ONBITY M 3HAHUSIM JIPYTHUX;

NOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pE3 NPAKTUUECKYIO JAESITEIbHOCTD;

noTpeOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHUH, B TOM YHCIie (POPMYIUPOBATH UEH,
MOHATHUSA, TUTIOTE3bI 0 PU3NUECKUX OOBEKTAX U SABJICHUSX;

OCO3HAHUE JE€PUIUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 00J1acTH
busuKy;

IUTAHUPOBAHUE CBOETO Pa3BUTHUSL B MPUOOPETEHHWU HOBBIX (PU3NYECKUX 3HAHUU;

CTpEeMJICHHE aHAJIM3UPOBATh U BBISBISATH B3aUMOCBSI3U NPUPOJIBI, 00IIECTBA U
HSKOHOMMKH, B TOM YHUCJIE C UCIIOJIb30BAaHUEM (PU3NYECKUX 3HAHU;

OLICHKA CBOMX JIEWCTBHI ¢ YUYETOM BIUSHUS Ha OKPYKAIOIIYIO CPENY, BO3MOKHBIX
IJI00JIBHBIX MTOCIEICTBUM.

METANPEAMETHBIE PE3YJIBTATBI

B pesynbraTe OocBOEHHS mMporpammbl Mo (pU3MKe Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHusg y oOydaromierocs  Oyayr  cOpMHUpPOBaHbl  METANPEIMETHBIE
pe3ynbTaThl, BKJIIOYAIOIINE TITO3HABATEIbHBIC YHUBEpCAIbHBIC Yy4YeOHBIC EHCTBUS,
KOMMYHWKATHUBHbIC YHUBEpPCAJIbHBIC YUeOHBIC ICUCTBUS, PETYISITUBHBIC YHUBEPCATbHBIC
y4eOHbIe JeHCTBUS.

Ilo3HaBaTeJIbHBIC YHHUBepcajJbHbI€e yqeﬁﬂble HAeUCTBUA
Ba3oBble Jornueckue AeiicTBUA:

BBISIBIISITh M XapaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKA OOBEKTOB (SIBJIICHHN);
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YCTaHABIMBAThH CYIIECTBEHHBIN NMPHU3HAK KJIaCCHU(PUKAIINNA, OCHOBAHHMSI
TUTs1 000OIIICHHS ¥ CPABHEHHS,

BBISIBIISITH 3aKOHOMEPHOCTH M POTHBOPEYHS B PACCMATPUBACMBIX (paKTax, JTAHHBIX
Y HAOJTFOICHUSIX, OTHOCSIINUXCS K (PU3MUECKUM SIBJICHUSIM;

BBISIBJISITh IPUYUHHO-CIICJICTBEHHBIC CBSI3U MPU M3yYEHUH (DU3HUECKUX SIBICHUHN U
MPOIECCOB, JeNaTh BBIBOJABI C WCIIONB30BAaHUEM JEAYKTUBHBIX W WHIYKTUBHBIX
YMO3aKJIFOUCHUM, BBIJIBUTATh THUIIOTE3bI O B3aUMOCBSI3SIX (PU3NYECKUX BEITUYHH;

CaMOCTOSITETTLHO BBIOUpATh CHOCOO pelieHus ydeOHOW (u3MuecKkor 3amadu
(cpaBHEHHE HECKOJILKUX BAPUAHTOB PEIICHHUS, BHIOOP HAaMOOJIee MOIXOIAIIETO C y4ETOM
CaMOCTOSITETTLHO BBIJICTIEHHBIX KPUTEPHER).

Ba3oBble ucciieoBaTe/ibCKUe eiiCTBUS

UCIIOJIb30BaTh BOMPOCHI KaK HCCJICNOBATECILCKHA HWHCTPYMEHT ITO3HAHUS,

IPOBOJUTH MO CaMOCTOSITEIHHO COCTABJICHHOMY IUIAHY OIBIT, HECIOXKHBIM
(U3UYECKH  DKCIIEPUMEHT, HEOOJbIIoe HCCleaoBaHue (U3UYECKOrO  SIBJICHUS,

OIICHUBATh HAa MPUMEHUMOCTH U IOCTOBEPHOCTH MHGOPMAIIHIO, TTOTYICHHYIO B XOJ1€
WCCJICIOBAHUS WU DKCIICPUMEHTA;

CaMOCTOSITeIbHO  (hOpMyIMpoBaTh OO0OOIIEHUSI W BBIBOJALI MO pe3yJibTaTaM
MPOBEIEHHOTO HAOIFOACHMS, OIIBITA, UCCIICIOBAHUS;

IIPOrHO3UPOBATh BO3MOXKHOE JalIbHEWIee pa3BUTHE (PUINYSCKHUX TPOIECCOB,
a TakKe BBIJIBUTaTh NPEINOJIOKEHHUS 00 HMX pa3BUTUH B HOBBIX YCIOBHUSAX U
KOHTEKCTaXx.

Pab6ora ¢ unopmanueii:

OPUMEHATh Pa3IW4Hble METOJAbI, WHCTPYMEHTBHI W 3alpochl MpPU IOUCKE
1 0TOOpe MH(POPMALMU WM JAHHBIX C YYETOM NPEJI0KEHHOM Yy4eOHOU (U3HUecKOu
3a/1ayu;

aHaJIM3UpPOBaTh, CHUCTEMAaTU3UPOBATh W  HHTEPIPETUPOBATH  HMH(POPMALHIO
pa3IMyYHBIX BUA0B U (OPM IIPEJICTABICHHUS;

CaMOCTOSITENILHO BbIOUpaTh ONTUMAJIbHYIO (pOpMY MpeacTaBieHus] HHPOpMALUU U
WUIIOCTPUPOBATh pEIIAeMbIe 33Ja4d HECIIOKHBIMM CXEMaMH, AUarpaMMaMH, HHOU
rpaduKoi 1 X KOMOMHALUSMU.

KoMmMmyHuKaTUBHBIE YHUBEPCAJbHbIC YUeOHbIC eiCTBUSA:

B XO0Ji¢ OOCYXJEHHUs Y4eOHOro MaTepHalia, pe3yibTaToB J1a0OpaTOPHBIX PadoT
1M TIPOEKTOB 3aJIaBaTh BOIIPOCHI IO CYIIECTBY OOCYXJTaeMON TEMbl M BBICKA3bIBATh
WJeH, HaICICHHBIC Ha peEIICHHE 3aJadd W MOJJepKaHHue OJIaroKenaTeIbHOCTH
OOIICHMS,

COTIOCTAaBIIATh CBOM CYXICHHS C CYXIACHUAMH JPYrUX YYaCTHHKOB JIMAJIOTa,
OOHApYKHUBATh PA3JIMUNEC U CXOJCTBO IMO3UITHIA;

BBIPAKATh CBOIO TOYKY 3PCHHUS B YCTHBIX U TUCbMEHHBIX TEKCTAX;

NyOJIMYHO TIPEACTABIATh PE3YNbTaThl BBITIOJIHEHHOTO (U3UYECKOTO OIbITa
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(3KCnIepUMEHTa, UCCIIEIOBaHUS, TPOEKTA).

MOHMMATh ¥ UCIIOJIB30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ MHANBUAYATHHON pabOThI
IIPU PEUIEHUU KOHKPETHOM (PU3MUECKON MpOOIIEMBI;

OPUHAMATh L€ COBMECTHON NESATENbHOCTH, OPTaHW30BBIBATH JIEHCTBUS MO €&
JOCTHKEHUIO: paclpeAesaTh poyid, 00CYX AaTh MPOLECCHl U PE3ylbTaThl COBMECTHOM
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;

BBITNIOJIHATH CBOIO YacTh pa0bOThI, JOCTUTAsi KAYECTBEHHOIO pe3yJibTaTa o CBOEMY
HATPaBIICHUIO U KOOPIAUHUPYS CBOU JACUCTBUSA C APYTUMHU WICHAMHU KOMaH/IbI,

OLICHWBAaTh KAauyeCTBO CBOEro BKJIaga B OOMMUHA TPOAYKT MO KPUTEPHUSIM,
CaMOCTOSTEIBHO CPOPMYIMPOBAHHBIM YUYaCTHUKAMU B3aUMOIEHCTBHS.

PeryisiTuBHbIe YHUBEpPCAJIbHbIC Y4eOHbIE JEeHCTBUS
Camoopranusanus:

BBISIBIISITh TIPOOJIEMBI B KU3HEHHBIX U YUEOHBIX CUTyalusiX, TpPeOYIOIINX
JUTSL peiieHust PU3NYecKuX 3HAHUM;

OPUEHTUPOBATHCA B PA3TUYHBIX MOJXO0AaX MPUHATUS PEHICHUN (MHAUBUIYaIbHOE,
MIPUHATHE PELICHUS B TPYIIIE, IPUHITUE PELICHUHN TPYIIION);

CaMOCTOSITETTLHO COCTABJISITh AITOPUTM peIieHUsT (PU3NYECKO 3a/auu WK TUTaHa
UCCJIENIOBaHUS C YYETOM MMEIOIIMXCS PECYpcOB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHPOBATh MIpe/jiaraeMble BApUAHThI PEIICHUI;

JIeNIaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLIMOHAJILHbI HHTEJJIEKT:

JlaBaTh aJICKBaTHYIO OIICHKY CUTYyaIlMy U TIpeJiarath miaH e€ 3MEHCHHUS;

OOBSCHATHh MPUYUHBI JOCTHXKEHUSI (HEAOCTHKEHUS) PE3yJIbTAaTOB JEATEIbHOCTH,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh (B TOM UYHCIE€ B XOJ BBIIOJIHEHUS
(GU3HUEeCKOro WCCIENOBAaHUS WM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENHCTB,
W3MEHUBIIHNXCS CUTYaIMH, YCTAHOBJIEHHBIX OLIMOOK, BO3HUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSIM.

CTaBUTh ce0s Ha MECTO JAPYroro 4ejioBeKa B XOJ€ CIopa WIA JUCKYCCHH
Ha HAY4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUSI U JIOTUKY IPYToro.

Npu3HaBaTh CBOE MPaBO Ha OMMOKY MpU pelieHur (U3NUECKUX 3a1ad  WIn
B YTBEPKICHHUSIX Ha HAYYHBIE TEMBI U TAKOE K€ IIPaBO APYroro.

NPEJMETHBIE PE3YJIBTATBI

K xoHiy oOyueHus B 7 KJjacce NMpeIMETHBIC pe3ylbTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTH y O0YUAIONINXCS YMEHUH:

UCTIONIb30BaTh TOHATHUS: (PU3NYECKHE M XWUMHYECKUE SBIICHHS, HaOI0/IeHNE,
AKCIIEPUMEHT, MOJIENb, TUINOTE3a, CAUHUIIBI (PU3NYECKHX BEIWMYMH, aTOM, MOJIEKYJa,
arperaTHble COCTOSIHUS BellecTBa (TBEpIOE, KUAKOE, ra3000pa3HOE), MEXaHUYECKOE
JIBWKEHUE  (paBHOMEpPHOE,  HEpaBHOMEpPHOE,  MPSAMOJUHEHHOE),  TPaeKTOpHs,

paBHOJICUCTBYIOIAs cui, Jedopmanus (ympyras, IJIacTU4YecKasi), HEBECOMOCTD,
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COOOIIAIOIINECS COCY/bL;

pasznuuath sBIeHUS (auddy3us, TEIIoBOe JBIKEHHWE YAaCTHIl BEIIECTBA,
paBHOMEPHOE NIBIDKEHUE, HEPABHOMEPHOE JIBIKEHHUE, MHEPIUs, B3aUMOJCHCTBUE T,
paBHOBecHE TBEPABIX TEJl C 3aKpEIUIEHHOW OChIO BpAIleHHS, Iepeaada IaBJICHUS
TBEPABIMHU TENaMH, >KUIKOCTSIMH W Ta3amu, aTMoc(epHOe IaBleHHE, IUIaBaHHUE TeT,
NpeBpamieHlsi MEXaHMYECKOW SHEPTUH) IO OIMCAHMIO HMX XapaKTePHBIX CBOWCTB U
Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SIBICHUE;

pacrno3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3MUECKUX SBICHUM B OKpYXarollem
MUpE, B TOM UKCIIe PU3NIECKHUE IBICHUS B IPUPOJE: TPUMEPHI IBIKEHUS C Pa3INIHBIMU

CKOPOCTSIMH B >KMBOW M HEXHMBOW NPHUPOJE, NEHCTBHE CHIIBl TPEHHS B IPHUPOAE U
TEXHUKE, BIUSHUE aTMOC(EPHOro MaBICHUS HAa YXUBOM OpraHu3M, IUIABaHUE pbIO,
pblyard B TeJle YeJOBEKa, IPU ATOM INEPEBOAUTH MPAKTUYECKYIO 337ayy B y4eOHYIO,
BBIICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (GU3UUECKUX SBICHU;

ONHKCHIBAaTh HU3YUYEHHBIE CBOWCTBA Tel U (U3MYECKUE SBJICHUS, HUCIOIb3Ys
¢u3nyeckue BeIMUMHBI (Macca, 00bEM, IUIOTHOCTh BEUIECTBA, BPEMS, IyTh, CKOPOCTb,
CpEIHsIsl CKOPOCTh, CUJIa YIIPYTrOCTH, CHJIA TSDKECTH, BEC TeJa, CWJIa TPEHUs, JaBJICHUE
(TB€pHoro Tema, KHUIKOCTH, ra3a), BBITAJKMBAIOLIAs CHUJA, MEXaHU4eckas paboTa,
MOII[HOCTh, IUIEYO CHJIBI, MOMEHT CHJBL, KO3(PPHUIMEHT TOJIE3HOr0 JACHCTBUS
MEXaHHU3MOB, KMHETHYECKas W TMOTCHLMAJbHAs SHEPrus), NMpU OMUCAHUM IPAaBHIBHO
TPaKTOBaTh (PM3MUECKHUI CMBICI UCIONb3YEMBIX BEIUYHMH, UX 0003HAUYECHHS U €IHHHIIbI
¢u3nyecKux BEIWYMH, HAXOAUTh (POPMYIbI, CBS3bIBAIOUINE JAHHYIO (PU3UUYECKYIO
BEJIMYMHY C JPYrMMHU BEIMYMHAMH, CTPOUTH TI'papUKA HU3YYEHHBIX 3aBHCHUMOCTEU
(hbU3UYECKUX BEIIMYUH,

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKHE SIBICHHUS U MPOLIECCHI, HCIOIb3Ys
MpaBWiia CIO0XKEHUs1 CUil (BIOJIb OJHOM MpsiMoi), 3akoH ['yka, 3akoH Ilackais, 3akoH
Apxumena, IpaBUIIO paBHOBECHs pbruara (0J0Ka), «30JI0TO€ MPaBUII0» MEXAHUKH, 3aKOH
COXpaHEHHUS MEXaHMYECKOH 3HEpPruM, MpH 3TOM JaBaTh CJIOBECHYIO (HOPMYIHPOBKY
3aKOHA U 3alMChIBATh €r0 MATEMAaTUYECKOE BhIPAKEHUE;

OOBACHATH (U3NYECKUE SBIICHUS, MPOLECChl M CBOMCTBA T€l, B TOM 4YHUCIE H
B KOHTEKCTE CHUTyalluldl MPaKTHUKO-OPHUEHTHMPOBAHHOI'O  XapakTepa: BbIABIATH
NPUYUHHO-CIIEICTBEHHBIE CBSA3HM, CTPOUTH OOBsACHEHHWE U3 1-2 Jormueckux maroB
C onopoi Ha 1-2 u3yuyeHHBIX CBOICTBA (PU3MUECKUX SBICHUM, PU3NUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemate pacu€THele 3adaud B 1-2 neicTBUs, UCHONb3Ys 3aKOHbI U (HOPMYIIBI,
CBA3BIBAtONIME (PU3NUECKHUE BEIMUMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 3a/1a4M 3alIMChIBaTh
KpaTKOE YCIIOBUE, IOJACTaBIATh (PU3NUYECKHE BEIUYMHBI B (OPMYJIbl U TNPOBOJUTH
pacy€Tbl, HAXOIUTh CIPABOYHBIE IaHHbIE, HEOOXOIUMBIE JUIsl PEIICHUS 3a]1a4, OLIEHUBATh
PEAUTUCTUYHOCTH TONYYCHHOU (PU3UYECKON BETUUHHBIL;

pacno3HaBaTh MpPOOJIEMbI, KOTOPhIE MOXHO PEUIUTh MPU MOMOUIM (HHU3UYECKUX
METO/IOB, B OIMCAaHWHU HCCIEAOBAaHUS BBLACIATh IMPOBEPSEMOE MPEANOI0KEHNE
(runore3sy), pa3IuyaTh U UHTEPIPETUPOBATH MTOTYUYEHHBIN pe3yabTaT, HAXOAUTh OIIMOKH
B XO/I€ OTIbITA, JAEJIaTh BHIBOABI [0 €r0 Pe3yJIbTaTaM;
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MPOBOJIUTH OMBITHI MO HAOMIOJCHUIO (PU3HUECKUX SBJICHUN WM (PU3MUECKUX

CBOMCTB TeN: (OPMYITHUPOBATH MPOBEPSEMbIE MPEANOIOKEHHS, COOMPaTh YCTaHOBKY

U3 MPEAJIOKEHHOr0 000PY10BAHMSI, 3aITUCHIBAThH X0/ OIbITa U (OPMYJIUPOBATH BHIBOJbL;

BBITIOJTHSATH MPSMbIE U3MEPEHUS PACCTOSIHUSI, BPEMEHH, MacChl Tesna, 00bEMa, CUIIbI

U TEeMIIepaTypbl C UCIOJIb30BAHUEM aHAJIOTOBBIX U LU(POBBIX NPUOOPOB, 3aMUCHIBATH
MOKa3aHus NpuOOPOB C yUETOM 3aJaHHOM aOCOMOTHOM MOTPENTHOCTH U3MEPEHUH;

IPOBOJUTH UCCIIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3NUYECKON BEIIMYMHBI OT JAPYTron

C UCTIOJIb30BAHUEM MPSAMBIX U3MEPEHUHN (3aBUCUMOCTH MyTH PABHOMEPHO ABMKYIIIETOCS

TeJa OT BPEMEHM IBWKCHHS TEJa, CHIIBI TPEHUS CKOJIBKEHUS OT Beca Teja, KayecTBa
00pabOTKH TOBEPXHOCTEM TEl W HE3aBUCUMOCTUM CHJIBI TPEHUSI OT IUIOLIAIU
COIIPUKOCHOBEHUS TEJ, CUJIbl YIPYTOCTH OT YIJIMHEHWs IPYKHUHbBI, BBITAIKUBAIOLIEH
CWIBl OT 00béMa TOTPYKEHHOW YacTH Tela W OT TIUIOTHOCTH KUJAKOCTH, €&
HE3aBUCUMOCTH OT IUIOTHOCTH T€Ja, OT MIyOUHBI, HA KOTOPYIO OIPYKEHO TENO0, YCIOBUIM
TUIaBaHUs TEJ, YCIOBUM paBHOBECHUS pbluara U OJIOKOB, y4acTBOBAaTh B IJIAHUPOBAHUU
y4e0HOr0 HCCIIEOBaHMsI, COOUpPATh YCTAHOBKY U BBINOJHATh H3MEpPEHUs, Clenys
NPENJIOKEHHOMY  IUIaHy, (UKCUpPOBaTh pe3yJabTaThl IOTYYEHHON 3aBUCHUMOCTH
¢bu3nyecKkux BEIIMYMH B BHUJE NPEIOKEHHBIX TaONHUI U TpadUKOB, JENaTh BHIBOJBI
IO pe3yJIbTaTaM HUCCIIEAOBaHMUS;

IPOBOJNUTh KOCBEHHbIE M3MEpEeHMsI (PU3MUYECKUX BEIMYMH (IUIOTHOCTH BEIECTBA
KUIKOCTH W TBEPAOrO TeENa, CUila TPEHUS CKOJIBKEHUS, JaBJICHUE BO31yXa,
BBITAJIKUBAIOIAS CHUJIA, ACUCTBYIOIIAS HA MOTPYXKEHHOE B KUAKOCTD TENO, KOOPPUIIUEHT
MOJIE3HOTO JACHCTBUS MPOCTHIX MEXAHU3MOB), CIIEYs MPEAIOKEHHOW UHCTPYKIIMU: TIPU
BBIMIOJJHEHUH HM3MEPEHUN cOoOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIYHCIATH
3HAYEHUE UCKOMOW BEJIIMYMHBI;

coO0aTh MpaBWia TEXHUKU O€30MacHOCTH IMpu padore ¢ aabopaTOpHBIM
000pyI0BaHUEM;

YKa3blBaTh MPUHUUIIBI JEHCTBHUSI NMPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AUHAMOMETP, COOOIIAIOIINECS COCYbl, OapOMeTp, phluar, MOJBHKHBIA U
HEMOJIBW)KHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTh;

XapaKTepU30BaTh MPUHIUIBI ACUCTBUS H3YYEHHBIX MPHUOOPOB M TEXHUYECKHUX
YCTPOMCTB € OMOpPOM Ha HMX omucaHusi (B TOM YHCIE: MOALIMIHUKH, YCTPOMCTBO
BOZONPOBOJA, THUAPABINYECKUN IIPECC, MAaHOMETP, BBICOTOMEpP, IOPIIHEBOM HACOC,
apeoMeTp), UCIONb3ysl 3HAHMS O CBOWCTBAX (PU3MYECKUX SIBICHUM U HEOOXOJHUMBbIE
(u3HuUecKue 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJIUTH TPUMEPH (HAXOAUTh HHPOPMALMIO O NpPHUMEpax) MPaKTHIECKOrO
UCIIOJIb30BaHUsI (PU3MYECKUX 3HAHUKA B TIIOBCETHEBHOW >KM3HU Ui OOecnedeHus
0e30macHOCTU TMpu OOpalleHuH C NOpudOpaMH U TEXHUYECKUMH YCTPOWCTBAMH,
COXPaHEHHUS 310POBbsI U COOJIIOICHUS HOPM IKOJIOTMYECKOT0 TTOBEICHHS B OKPY KAIOIIEH
cpene;

OCYUIIECTBJISATh OTOOP HMCTOYHUKOB MH(popmanuu B MHTEepHETE B COOTBETCTBUU
C 3aJJaHHBIM [IOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOLINUXCS 3HAHUN U ITyTEM CpPaBHEHUS
pPa3IMYHBIX UCTOYHUKOB BBIIENATh MHPOPMALIKIO, KOTOpas SBISETCS MPOTUBOPEUNUBON
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WJIU MOXKET OBITh HEJIOCTOBEPHOM;

UCIIONIb30BaTh MPU BBINOJHEHWU YUEOHBIX 3aJlaHUA  HAYYHO-TIOMYJISIPHYIO
TUTEPATypy (HU3UUIECKOTO COMEpKaHUS, CIPABOYHBIE MaTEepUabl, PECYPChI CETH
WurepHer, BiageTs Npu€MaMH KOHCIIEKTUPOBAHMS  TEKCTa, MpeoOpa3oBaHMUs
nH(OpMaIIKU U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBIE KPAaTKUE MUCHbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
2—3 UCTOYHUKOB MH(pOpMalnK (U3NIECKOr0 COICPIKAHMsI, B TOM YHCIIEC MyOTUIHO

JenaTh KpaTKue COOOILIEHUs O pe3ysbTaTaxX MPOEKTOB WM Y4YEOHBIX HCCIEJOBAHMM,
IIPU 3TOM I'PAMOTHO HCIOJIb30BaTh M3YYEHHBIM MOHATUIHBIA anmapar Kypca (U3UKH,
CONPOBOXKIATh BBICTYIICHUE MPE3CHTALMEN;

IPY BBITTOJIHEHUH YUEOHBIX IPOEKTOB U UCCIEAOBAHUI pacipenessiTh 00s13aHHOCTH
B I'PYIIIIE B COOTBETCTBUHU C IIOCTABJICHHBIMH 3a/1a4aMH, CJICAUTD 3a BHIIIOJTHEHNUEM IIJIaHA
JeUCTBUM, aJeKBAaTHO OLICHUBAThb COOCTBEHHBIH BKJIaA B JESITENbHOCTb TPYIIIIHI,
BBICTPAaUBAaTh KOMMYHUKATUBHOE B3aUMOIECUCTBUE, YUUTBIBAS MHECHUE OKPYKAIOIIUX.

K koHny oOyueHuss B 8 kJiacce mpeIMeETHbIE pe3ynbTaThl Ha 0Aa30BOM YpOBHE
JOJKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Yy OOYUAIOIIHUXCA YMEHUMN:

MCIIOJIB30BATh MOHSTHS: MAcca U pa3MeEPbl MOJIEKYJI, TEIJIOBOE IBUKEHHUE aTOMOB U

MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAIIMYECKHE U aMOopdHbIE Tena,
HACBIIIEHHBIN 1 HEHACHIIIEHHBIN Map, BIaKHOCTh BO3/AyXa, TEMIEpaTypa, BHYTPEHHSA
SHEPrusl, TEIJIOBOM JABUTATElNb, JIEMEHTAPHBIA JIEKTPUUECKUNA 3apsif], AJIEKTPUUECKOe
1oJie, IPOBOJHUKH U JTUAIIEKTPUKH, TIOCTOSHHBIN 3JIEKTPUYECKUI TOK, MArHUTHOE TOJIE;

pasnuyarh SBJIEHUS (TEIIOBOE PACIIMPEHUE U CHKATHE, TEIIoNepeaada, TEIIoBOe
paBHOBECHE, CMAauyMBaHHME, KaNWUIAPHBIE SBJIEHUS, MWCIAPEHUE, KOHAEHCalus,
IUTaBJICHUE, KpUCTAIA3AIS (oTBepaeBaHuE), KHUIICHHE, Terionepenaya
(TErIONMpPOBOAHOCTh, KOHBEKIIMSI, U3TyUYEHHUE), AIEKTPpHU3alUs Tell, B3aUMO/ICHCTBUE
3apsA0B, JEHUCTBUS JIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJCHCTBUE
MarHuTOB, JEHCTBME MArHUTHOTO MOJS HAa MPOBOAHUK C TOKOM, 3JIEKTPOMAarHUTHAas
MHAYKIUS) 10 OINHUCAaHWIO WX XapaKTEpHbIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBICHHUE;

pacno3HaBaTh MPOSIBICHUE HM3YUYECHHBIX (PU3NYECKUX SIBICHUH B OKPYXKaIOIEeM
MHUpE, B TOM 4YHCIlie (PU3UYECKHE SIBJICHUS B MPUPOJE: MOBEPXHOCTHOE HATSHKEHUE U
KaNWUISIpHbIE SBJIICHUS B TNPUPOJE, KPUCTAUIBl B Mpupoae, uziaydenue ComHua,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHE pOCHI, TyMaHa, UHEs, CHera,
AIIEKTPUUECKHE SIBJICHUS B aTMOc(]epe, 3JIeKTPUUECTBO )KUBBIX OPIraHU3MOB, MATHUTHOE
noje 3emii, apeld MoiaCcoB, poJib MAarHUTHOTO MOJIS JUIsl )KU3HU Ha 3emiie, MOJIIpHOe
CUSIHUE, TpPU OSTOM TMEPEBOAUTHh MPAKTUYECKYIO 3a7adyy B Yy4eOHYIO, BBIICHSTH
CYILIECTBEHHbIE CBOMCTBA (MpU3HAKHN) (PU3UUECKUX SIBJICHUMN;

ONKCHIBATh W3YYEHHBbIE CBOMCTBA Te€N M (PU3UYECKUE SIBJICHUS, HUCIHOJb3YA
¢usnyeckue BETUYMHBI (TemrepaTypa, BHYTPEHHSSI SHEPrus, KOJMYECTBO TEIUIOTHI,
yaAelbHas TEIUIOEMKOCTh BEUIECTBA, YAEJIbHAs TEIUIOTA IUIABJICHUS, YAEIbHAs TEIJIOTa
napooOpa3oBaHus, yaeidbHas TEIJIOTa CropaHusl TOIUIMBA, KOA(MOUIIMEHT MOJE3HOTr0o

ﬂCﬁCTBHH TEIIOBOM MallrMHbI, OTHOCHUTCIIbHAA BJIAXKHOCTb BO3YyXa, BHCKTPH‘IGCKI/II\/'I
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3apsiz, CWIa TOKa, JIEKTPUUECKOE HAIIPSKEHUE, CONPOTUBIIEHUE TIPOBOIHMKA, YAEIBHOE
COIPOTUBIIEHUE BEUIECTBA, paboTa W MOUIHOCTh 3JIEKTPHUUECKOTr0 TOKA), IPU OMUCAHUH
NPaBWIBHO TPAKTOBATH (PM3MYECKUN CMBICI HCIOJB3YEMBIX BEIUYUH, 0003HAUEHUS U
€IMHULBl (U3MYECKUX BEJIMYMH, HAXOAUTHh (HOPMYJIbI, CBS3BIBAIOIIME JAHHYIO
(U3MYECKYI0 BEJIMYMHY C JAPYTMMH BeJIMYMHAMHU, CTPOUTh TIpaUKH H3YYEHHBIX
3aBUCUMOCTEN (PU3NYECKHUX BEIUYMH;

XapaKTepU30BaTh CBOWCTBA Tel, (PuU3MUeCKue SIBJICHHUS M MPOIECCHI, HCIOIb3YS
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOPUHU CTPOEHHUS BEIIECTBA,
NPUHIIMI CYTIEPIIO3ULIMU TOJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsiia,
3akoH OMma mig ydacTka 1enu, 3akoH Jlxoyns—JIeHna, 3akoH COXpaHEHHUsI SHEPIuw,
IPU ATOM JlaBaTh CIOBECHYIO (DOPMYIIMPOBKY 3aKOHA U 3aMMHCHIBATH €0 MATEMATUYECKOE

BBIPAXKEHUE;
OOBACHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA TE€J, B TOM YHUCJIE U B KOHTEKCTE
CUTyalUMid  NPAaKTHUKO-OPMEHTHUPOBAHHOTO  XapakTepa:  BBIABIATh  [PUYHUHHO-

CJIEJICTBEHHBIE CBSI3U, CTPOUTH O0BsICHEHUE U3 1—2 JIOTMYECKHUX IaroB ¢ ornopoi Ha 1-2
W3yYCHHBIX  CBOWCTBA  (PU3MUECKUX  SABJICHUH, (PU3NUECKUX  3aKOHOB  WJIU
3aKOHOMEPHOCTEWN;

pemarh pacuéTHhIE 3amadyd B 2—3 JCHCTBUS, HCIONB3YS 3aKOHBI M (DOPMYJIBI,
CBS3BIBAIONINE (PU3NYECKHUE BEIIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4M 3aITMChIBATh
KpaTKOE YCJIOBHE, BBISIBISATH HEAOCTATOK JAHHBIX [JIs pEUIEHUs 3a/laud, BbIOMPATH
3aKOHBI U (HOPMYITBI, HEOOXOAMMBIC JUTsI €€ PEIICHMS, TPOBOIUTH PACUYETHl M CPABHUBATH
MOJIy4E€HHOE 3HaUeHUEe (PU3NYECKON BEJTUYMHBI C U3BECTHBIMU JJAHHBIMU,

pacmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PEUIUTh MPU TOMOIIN (HU3UIECKUX
METOJIOB,  HWCIIOJB3Yysl ~ ONUCAHME  UCCIEAOBAaHUS,  BBIJACIATH  MPOBEPIEMOE
MPEANOJIOAKEHNUE, OLECHUBATh MPABWIBLHOCTh TMOPSAKA MPOBEACHUS HCCIEIOBAHMUS,
JeNaTh BBIBOJBI;

MPOBOJIUTH OIMBITHI MO HAOMIOACHUI0 (U3UYECKUX SIBICHUN WU (HU3UYECKUX
CBOMCTB TeN (KanmwUISIpHBIC SBJICHUS, 3aBUCUMOCTh JIaBJICHUSI BO3/lyXa OT €ro o0néMa,
TEMIIEPATypPhl, CKOPOCTHU TMPOIIECCa OCTHIBAHUS W HArPEBaHUS MPHU U3JIYYEHUU OT IIBETA
u3iIyvarome  (MOorjolarpmeii) MOBEPXHOCTH, CKOPOCTb  HCIAPEHHUS  BOJBI
OT TeMIepaTypbl >KUJIKOCTH U IUIOMIAAM €€ TOBEPXHOCTH, JJEKTpU3alUsi Tel HU
B3aMMOJICHCTBUE DJIEKTPUUECKUX 3apsioB, B3aUMOJCUCTBUE IMOCTOSHHBIX MarHUTOB,
BU3yaJIN3allisl MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHWTOB, JEUCTBUSI MarHUTHOTO MOJIS
Ha TPOBOJHHMK C TOKOM, CBOICTBAa 3JEKTPOMAarHuWTa, CBOWCTBA 3JIEKTPOJIBUTATENS
MOCTOSSHHOT'O TOKa): (opMyJIHpoBaTh NpPOBEpsiEMble MPEANON0KEHHs, COOUpaTh
YCTaHOBKY U3 TIPEJIOKEHHOTO 000PYI0BAHUS, ONMCHIBATH XOJ OMBITa U ()OPMYITHPOBATH
BBIBO/IbI;

BBITIOJIHATh TPSAMBIE M3MEPEHUS TEMIEPATYpPhl, OTHOCHUTEIBHON BIIa)KHOCTHU
BO3/lyXa, CWJIbl TOKa, HAMNPSIKEHUs C HCIOIb30BAHUEM aHAJOTOBBIX IMPUOOPOB U
JaTYNKOB (DU3UYECKUX BEIIMYWH, CPABHHUBATH PE3YNbTAThl HM3MEPEHUN C Yy4ETOM
3aJ1aHHOM aOCOIIOTHOM MOTPENIHOCTH;

IIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OAHOM (hU3NUYECKON BETUUMHBI OT APYTrou
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C HCIOJNb30BAaHUEM NPSMBIX U3MEPEHUN (3aBUCHMOCTH COIPOTHUBIICHHS] IMPOBOJHUKA
OT €r0 JUIMHBI, IUIOLAA1 ITONEPEYHOr0 CEYEHU U YAEIbHOTIO CONPOTUBIICHUSI BELIECTBA
IIPOBOJHMKA, CUJIbI TOKA, UAYILIETO Yepe3 MPOBOAHUK, OT HANPSKEHUSA Ha IPOBOJHUKE,
UCCIIEJOBAHUE IIOCJIEAOBATEIBHOIO W NAapauIEJIbHOTO COEAMHEHUN MPOBOJHUKOB):
IUIAHUPOBATh MCCIIEOBAaHUE, COOMPATh YCTAHOBKY W BBINIOJHATH MU3MEPEHUS, CIEIys

MPEAJIOKEHHOMY IJ1aHy, (PUKCUPOBATH PE3YJIbTAThl MOJIYYEHHOW 3aBUCUMOCTH B BUJE
Tabnuil ¥ rpaduKoB, JE1aTh BBIBOJIBI MO PE3YJIbTATaM HCCIICOBAHUS;

IPOBOJUTH KOCBEHHBIEC M3MEPEeHUS (PU3HUECKUX BETUUHH (yIeNbHAs TeIUIOEMKOCTh
BEIIIECTBA, CONMPOTUBIIEHUE MPOBOJHMUKA, pab0Ta U MOUIHOCTH JIEKTPUUYECKOr0 TOKA):
IUIAaHUPOBATh U3MEPEHHUs, COOMpaTh OSKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIYys
NPEIJI0)KEHHON MHCTPYKIIMH, U BBIUUCISATH 3HAUEHHUE BEJTMUUHBI,

coOJ0aTh MpaBWia TEXHUKH OE€30MacHOCTH IMpu padore ¢ 1abopaTOpHBIM
000py/I0BaHUEM;

XapaKTepHU30BaTh TPHUHIMIBI JEHCTBUS HM3yYECHHBIX MPUOOPOB M TEXHUUYECKHX
YCTPOMCTB C OMOpPOM Ha WX oOmucaHus (B TOM 4YHUCIIE: CHCTEMa OTOIUICHHUS JOMOB,
TUTPOMETp, TapoBas TypOMHA, amIepMeTp, BOJBTMETP, CUYETUYHUK DIICKTPUUECKOU
DHEPTUH, DIEKTPOOCBETUTENIbHbIE TNPUOOPHI, HarpeBaTelbHbIE JIIEKTPONPHOOpPHI
(mpuMepsl), DSIEKTPUYECKHE NPEIOXPAHUTENH, JJIEKTPOMATHUT, BJIEKTPOJABUTATEIh
MOCTOSSHHOT'O TOKa), MCHOJb3ysd 3HAHMS O CBOMCTBAX (PU3UYECKHUX SIBICHUN U
He0o0XoMuMbIe (PU3UIECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA W H3MEpPUTEIbHBIE MPUOOPHI
M0 CXE€MaM U CXeMaTHUYHbIM PUCYHKaM (3KUJIKOCTHBIN TEPMOMETP, TEPMOC, TICUXPOMETD,
TUTPOMETp, JIBUraTelb BHYTPEHHErO CrOpaHMsi, AJIEKTPOCKOI, PEOCTaT), COCTaBISATH
CXEMBbI 3JIEKTPUYECKUX LIENEl C MOCIeN0BAaTEIbHBIM U MapajlieIbHbIM COECIUHEHHEM
AJIEMEHTOB, pa3inyas yCIOBHbIE 0003HAUYCHHUS FIEMEHTOB JIEKTPHUUECKUX IIETICH;

NPUBOJIUTH TpPUMEPHl (HAXOAUTh WHGOPMAIUIO O MpUMEpax) MPAKTHUYECKOTO
UCIIOJIb30BaHUsl (U3NUYECKUX 3HAHWA B TIOBCEAHEBHOM KU3HM JUIsl OO€cIeueHus
0e30macHOCTH MU 00paIlleHUH C TPUOOpaMH U TEXHUYECKUMHU YCTPONUCTBAMH, COXPAaHEHHUS
3JI0POBbS M COOJIIOICHUS] HOPM 3KOJIOTMUYECKOT0 MOBEACHUS B OKPYKAIOIICH CPE/IE;

OCYIIECTBIATh TMOUCK HH(popmanmu ¢(uznyeckoro coxepkanus B HHTepHere,
HAa OCHOBE MMEIOIIMXCS 3HAHUM W TYTEM CPaBHEHUS JOMOJHHUTEIBHBIX HCTOYHHKOB
BBIICNIATh WH(OpMAIUIO, KOTOpasi SBISETCS MPOTHUBOPEYMBON WU MOXKET OBITh
HEJI0OCTOBEPHOI;

UCIIOJIb30BaTh MpPU BBIMNOJHEHWU Y4YEOHBIX 3aJaHUM HAYYHO-TIOMYJISIPHYIO
auTeparypy (U3MYECKOro COAEp KaHMs, CIPABOYHBbIE MAaTepHUalbl, PECYpPChbl CETH
WHrepHer, BaageTh NpuEMaMHM KOHCIIEKTUPOBAHMS  TEKCTa, MNpeoOpa3oBaHUA
nH(pOpMAIMK U3 OJHON 3HAKOBON CHCTEMBI B IPYTYIO;

co3/iaBaTh COOCTBEHHBIE MHCHbMEHHBIE M KpPaTKHUE YCTHBIE COOOIIEHHUs, 0000Ias
MH(GOPMAIUIO U3 HECKOJIbKUX HCTOYHUKOB (DPU3MYECKOTO COACpPKaHUS, B TOM YHCIIE
nyOJUYHO  TPEJCTaBIATh  PE3yJbTaThl  MPOEKTHOM WM  HCCJIEN0BATEIbCKOU
AESITeNbHOCTH, TIPU 3TOM T'PaMOTHO HCHOJIb30BaTh M3YUEHHBIM MOHITHIHBIN ammapaT
Kypca (U3UKH, COMPOBOXK/IATH BHICTYIUICHUE MTPE3CHTAIINCH;

U BBITIOJTHEHUU YYEOHBIX MPOEKTOB M HUCCIENOBaHMN (PU3MUECKHUX TMPOIIECCOB
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pacrpenensaTh 00sS3aHHOCTH B TPYIINE B COOTBETCTBUM C MOCTABJICHHBIMHU 3ajayamu,
CIEAUTh 34 BBINOJHECHUEM IUIAHA JCHUCTBUM U KOPPEKTUPOBATH €ro, aJAeKBaTHO
OLICHMBATh  COOCTBEHHBIH  BKJAJ B  JCATEIBHOCTh  TPYNIBI,  BBICTpaUBaTh
KOMMYHUKATHBHOE B3aUMO/ICHCTBUE, POSIBIISIE TOTOBHOCTh Pa3peliaTh KOHQIUKTHI.

K koHiy oOyuenus B 9 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JIOJKHBI OTPakaTh CHOPMUPOBAHHOCTH y O0YUAIOIIUXCSI YMEHU:

UCIIOJIb30BaTh IOHSATHS: CHUCTEMa OTCU€Ta, MaTepualdbHas TOYKa, TPACKTOpPHS,
OTHOCHUTEIIbHOCTh MEXaHUYECKOro NBWXeHus, Aedopmanus (ynpyras, rmjiacTuueckas),
TpEHUE, HEHTPOCTPEMUTEILHOE YCKOPEHUE, HEBECOMOCTh M MEPErPY3KHU, HEHTP TAKECTH,
a0COIOTHO TBEPJIOE TEJO, LIEHTP TSHKECTH TBEPJOTO Tella, PaBHOBECUE, MEXAHUYECKHE
KosieOaHwsI ¥ BOJIHBI, 3BYK, HHPPA3BYK U YIBTPA3BYK, JJICKTPOMArHUTHBIC BOJIHBI, IIIKAJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JaIbHO30PKOCTh, CIIEKTPhI UCITYCKAHUS
Y TIOTJIONIEHUs, ab(a-, 0eTa- 1 raMMa-u3IIyIeHs, H30TOIIbI, siIepHAst SHEPTETUKA;

pasnuyarh SBJICHUS (PABHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIUHEHHOE JIBUKEHUE,
PaBHOYCKOPEHHOE TPSIMOJIMHEHHOE JBW)KCHHE, CBOOOTHOE TAJEHUE TEJ, PABHOMEPHOE
IBUKEHUE 1O OKPY>KHOCTH, B3aUMOJCHCTBUE TeEJl, PEAKTUBHOE JIBIXKCHHE,
KojeOaTenpbHOe JBMKEHUE (3aTyXalllMe W BbIHYXKICHHbIE KOJIEOAaHHUs), pPE30OHAHC,
BOJIHOBOE JIBH>KEHHUE, OTPAXKEHUE 3BYKA, PSMOJIUHEUHOE PACIIPOCTPAHEHUE, OTPAKEHUE
U MPEIOMJIEHUE CBETA, IOJTHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3JIOKEHUE OEIoro cBeTa
B CIEKTP U CJOKEHUE CHEKTPAJIbHBIX I[BETOB, HUCIIEPCUSA CBETA, ECTECTBEHHAS
PaIMOaKTUBHOCTh, BOSHUKHOBEHHNE JTMHEUUATOI0 CIIEKTPa U3TYyUYEHHUsI) TIO OMHCAHUIO UX
XapaKTEPHBIX CBOMCTB U Ha OCHOBE ONBITOB, JIEMOHCTPHUPYIOIIUX AaHHOE (PU3NUYECKOE
SIBJICHUE;

pacro3HaBaTh MPOSBIICHUE N3YYEHHBIX (PU3NUECKUX SBJICHUN B OKPYKAIOIIEM MUPE
(B TOM yucie pu3nvecKue sIBICHUS B MIPUPOJE: NPUIUBBI U OTJIMBBI, ABUKEHUE TIIIaHET
ConHeyHOU CUCTEMBI, PEAKTUBHOE JBUKEHUE dKUBBIX OPraHU3MOB, BOCIIPUITHUE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICEHUE, CEUCMUYECKHE BOJHBI, I[yHaMH, 5XO, IIBETa Tell,
ONTUYECKUE  SIBJICHUS B  NOpUpPOJE, OUOJOTMYECKOe  JCHCTBHE  BHUJIUMOTO,
yIbTPadUONIETOBOIO U PEHTICHOBCKOTO M3JYyYEHUH, €CTECTBEHHBIA pPaJUOaKTUBHBIN
($hoH, KOCMHYECKUE JTydd, PATHOAKTHBHOE N3ITYICHHUE TPUPOTHBIX MUHEPAJIOB, JCHCTBUE
pPaAMOAKTUBHBIX HW3JIYYEHHM HAa OpraHu3M 4eloBeKa), NpH OSTOM MEPEeBOJUTH
MPAKTUYECKYIO0 3aJadyy B y4eOHYIO, BBIJEIATh CYIIECTBEHHBIC CBONCTBa (MPU3HAKH)
(bU3HYECKUX SBICHUM;

OMUCHIBATh HW3YYEHHBIC CBOWCTBA Te€N W (U3UUECKUE SIBJICHUS, HWCIOIb3YS
bu3nyuecKue BEIMYMHBI (CPEAHss 1 MTHOBEHHAs CKOPOCTh Teja MPU HEPABHOMEPHOM
JBIDKCHUM, YCKOpPEHHUE, MepeMelleHue, MyTh, YIJIoBasi CKOPOCTh, CHJIa TPEHUs, Cuia
YOPYTOCTH, CHJIa TSKECTH, YCKOPEHUE CBOOOJHOTO MaJeHUs, BEC Tela, UMIYJILC Teja,
UMITYJIbC CHJIbI, MEXaHHUYECKass paboTa M MOIIHOCTb, MOTEHIMAJbHAS DHEPrus Tena,
MOJHATOTO HaJ TMOBEPXHOCTBHIO 3€MJIM, MOTEHIMAJIbHASI SHEPIrusl CXKATOW MPY>KUHBI,
KUHETUYECKasi SHEPTUs, MOJHAsT MEXaHU4eCKasl SHEPIusi, IEPUOJ] U YacTOTa KoJeOaHuid,
JUIMHA BOJIHBI, TPOMKOCTh 3ByKa UM BBICOTAa TOHA, CKOPOCTh CBETa, IOKa3aTelb
NPEeIOMJICHHSI CpPEJbl), MPU ONMHCAHUM TMPABUIBHO TPAKTOBaTh (PU3UUECKUN CMBICI
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UCIIOJIb3YEMbIX BEJIWYMH, 0003HAYEHUS U €AMHMIBI (PU3NYECKHX BEJIIMYMH, HAXOJUTh
(bopMyJIbl, CBA3BIBAIONIUE JAHHYIO (DU3MYECKYIO0 BEIMYHMHY C JIPYTUMHU BEIMYUHAMM,
CTPOUTH I'paUKK N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKHE SIBJICHHUS W MPOLECCHI, HCIOIb3Ys
3aKOH COXPAHEHMsI HEPIHH, 3aKOH BCEMHPHOIO TATOTEHMSI, MPUHLIUI CYNEPHO3ULUU
CWJI, TPHUHLMI OTHOCUTENbHOCTH ['amwies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUS
UMITYJIbCA, 3aKOHBI OTPAYKEHUS U IIPEIIOMIIEHHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsA0BOr0
M MaccoBOrO 4YHCENl IpPH SAEPHBIX pEAKUUsIX, [OPU 3TOM JaBaTh CIOBECHYIO
(bopMyIHMpPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMAaTUYECKOE BHIPAKEHUE;

OOBACHATH (PU3MUECKHE MPOIECCHl U CBOMCTBA TEJ, B TOM YHCIE M B KOHTEKCTE
CUTyallUl  NPAaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BBIABIATH  NPUYUHHO-
CJICZICTBEHHBIE CBS3H, CTPOUTH 00BsICHEHUE U3 2—3 JIOTMYECKUX II1aroB ¢ OMOpOoi Ha 2—3
U3YYEHHBIX  CBOMCTBa  (DU3MUECKUX  SBICHUM, (U3NYECKUX  3aKOHOB WU
3aKOHOMEPHOCTEM;

pemate pacu€THble 3aJaud (OMHMpAIOLIUEecs] Ha CHUCTeMY M3 2—3 YypaBHEHHI),
UCIOJIb3YSl 3aKOHBI U (DOPMYJIbI, CBS3bIBAIOLIUE (U3NYECKUE BEIMYMHBI: Ha OCHOBE
aHaJIM3a yCJIOBUS 33/Ja4d 3alMChIBaTh KPAaTKOE YCIIOBHE, BBIABIIATH HEJOCTAOLINE WU
M30BITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI M (POPMYJIbI, HEOOXOAUMBIE ISl PELICHUS,
MPOBOJUTH PACUETHI U OLICHUBAThH PEATUCTUYHOCTD MOJIYYEHHOTO 3HAUEHUS (PU3UYECKON

BCIIMYHHBI,
pacCiio3HaBaTb HpO6J'I€MLI, KOTOpPBIC MOKHO PCHINTHL IIpU IIOMOIIH (1)I/ISI/II-ICCKI/IX
MCTOOO0B, HCIIOJIB3YS OIMNCaHuec HCCJICAOBAaHU:], BBIACIIATD IIPOBECPACMOC

MIPEANOI0KEHNEe, OIICHUBATh MPABWIBHOCTHh TMOPSAKAa IPOBENCHUS WCCIICIOBAHUS,
JIeNIaTh BBIBOJIbI, HHTEPIIPETHPOBATH PE3YJIBTAThl HAOJIFOICHUI U OTBITOB;

POBOJUTH OMNBITHl MO HAOTIOJAEHUIO (U3MYECKUX SIBICHUW WIH (PU3HMUECKHUX
CBOMCTB Ten (M3ydyeHHE BTOpPOro 3akoHa HpIOTOHA, 3aKOHa COXpaHEHUs SHEPTUH,
3aBUCUMOCTb MeproIa KoJieOaHUN MPYKUHHOTO MasiTHUKA OT MacChl rpy3a U KECTKOCTH
MPY>KUHBI M HE3aBUCUMOCTHh OT AaMIUIATYABl MajbiX KOJeOaHWH, MPSIMOJIMHEHHOE
pacrpocTpaHEHUE CBETa, pPa3lioKeHUE OEoro CBeTa B CIEKTpP, M3y4YeHUE CBOWCTB
M300pakeHus B TUIOCKOM 3€pKajie ¥ CBOMCTB M300pa)KeHUsI MpeaMeTa B coOMparolei
JUH3€e, HaOJII0/IEHUE CIUIONTHBIX M JIMHEWUYAThIX CIIEKTPOB M3IyYEHHUS): CAMOCTOSTEIBHO
coOupaTh YCTaHOBKY M3 M30BITOYHOTO Habopa 00OpYyA0BaHMS, OMUCHIBATH X0/l ONBITA U
€ro pe3yabTaThl, GOPMYIUPOBATH BHIBOIBL;

MIPOBOJIUTH TIPU HEOOXOAMMOCTH CEPHUIO MPSMBIX W3MEPEHUM, ONPEIeTsis CPEIHee
3HaUEHHWE U3MepsAeMON BeMMYMHBI ((POKYCHOE pACCTOSHHE COOMpAIONIel JIMH3BI),
000CHOBBIBATh BEIOOP CITOCO0A M3MEpPEHHS (M3MEPHUTEIIBHOrO Iprbopa);

IIPOBOIUTH UCCIIEIOBAHNE 3aBUCUMOCTEH (PU3NUECKHUX BEJTUYHH C UCITOIH30BAHUEM
MPSAMBIX U3MEPECHHI (3aBUCHMOCTD ITyTH OT BPEMEHH IPU PABHOYCKOPEHHOM JIBHKCHUHU
0e3 HavyaJlbHOM CKOPOCTH, Mepuoa KoiedaHui MaTeMaTHYECKOro MasgTHUKA OT JJIMHBI
HUTH, 3aBUCUMOCTH yTJla OTPaKEHUs CBETa OT yIja MaJeHus U yria MpeoMICHUS
OT yIJIa TIaJIeHus): TUIAaHUPOBATh UCCIIEIOBAHUE, CAMOCTOSTEIHLHO COOMPaTh YCTAaHOBKY,

23



(UKCUpOBaTh PE3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3NYECKUX BEIUYMH B BUJC
Ta0auI U rpaduKoB, AeNIaTh BHIBOABI 110 Pe3yIbTaTaM UCCIICIOBAHUS;

IPOBOJUTh KOCBEHHbBIE HM3MEpPEHUs] (U3NYECKUX BEIMYUH (CpelHss CKOPOCTh U
YCKOpEHHE TeJla MPU PABHOYCKOPEHHOM JBUXEHUHU, YCKOPEHHE CBOOOIHOrO MaJleHus,
KECTKOCTh TPYXKUHBI, KOIPOUIMEHT TPEHUSI CKOJBKEHUS, MEXaHWUYecKas padora u
MOIIIHOCTb, YaCTOTA U NMEPUOJI KOJIEOaHU MAaTEMAaTHYECKOr0 U IPYKUHHOT O MasiTHUKOB,
OINTUYECKas cujla COOMpArOLEH JIMH3bI, PaJJMOAKTUBHBIN (DOH): MIIAaHUPOBATh U3MEPEHUS,
coOupaTh JKCIEPUMEHTAJIbHYIO YCTAaHOBKY M BBINIOJIHATh HW3MEPEHHUS, CIEIys
NPEMJIO)KEHHOW HWHCTPYKUUHU, BBIYHUCIATH 3HAYEHHE BEJIMYMHBI M AHAJIM3UPOBATH
NOJIyYEHHBIE PE3YJIBTAThI C YUETOM 3aJaHHOM MOTPEIIHOCTU U3MEPEHNUN;

coOmonaTte mpaBuiIa TEXHUKH Oe€30macHOCTH mpu padboTe ¢ 1ab0paTOpHBIM
000pyI0BaHUEM;

pasznuyaTh OCHOBHBIE IPU3HAKH M3YUYEHHBIX (PU3NYECKHX MOJIENEI: MaTepruaabHas
TOUYKa, a0COJIOTHO TBEPJOE TEIO, TOUECUHBIH HCTOYHUK CBETA, Jy4, TOHKas JIMH3A,
IJIaHEeTapHas MOJIENb aTOMa, HYKJIOHHAsI MOJIENIb aTOMHOTO S7pa;

XapaKTepU30BaTh NPHUHIMIBI JEHCTBUA HM3YyYEHHBIX MNPUOOPOB U TEXHUYECKHX
YCTPOMCTB C OMOPOHM Ha UX OMHUCAHUS (B TOM YHUCJE: CIIUIOMETP, JATYUKHU MOJOKEHUS,
PAcCTOSIHUS U YCKOPEHUS, paKeTa, 3X0JIOT, OUYKH, IEPUCKOI, (hoToanmapar, ONTHYECKHUE
CBETOBOJIBI, CIIEKTPOCKON, JO3UMETpP, Kamepa BunbCcoHa), HCIONB3ysS 3HAHMS
0 CBOMCTBax (PM3MUYECKHX SIBIICHUN U HEOOXOIMMbIE (PU3HMUECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH HW3YYECHHBIX TEXHHUYECKUX
YCTPOMCTB, U3MEPUTENIbHBIX MPUOOPOB U TEXHOJIOTMUYECKUX MPOLECCOB MPHU PELICHUU
y4eOHO-NIPAKTUUECKHUX 3a/7ay, ONTUYECKHUE CXEeMbl JUIsl TOCTPOEHUs H300pakeHuil
B IUIOCKOM 3€pKajie U coOuparonieil JuH3e;

NPUBOJIUTH TPUMEPHI (HAXOAUTH HHPOPMAIMIO O TPHUMEpPax) MPaKTHIECKOTO
UCIOJIb30BaHUSl (PU3MYECKHX 3HAHUWA B TOBCEIHEBHOW >KM3HU HJisi OOecredeHus
O0e3omacHOCTH TpU OOpaIlieHuH C TOpudOpaMH ¢ TEXHUYECKUMH YCTPOWCTBAMH,
COXPaHEHHUs 3I0POBbsI U COOJIIO/IEHUSI HOPM DKOJIOTMYECKOTO MOBEJEHUS B OKpYKarouen
cpene;

OCYHIIECTBJISATh TMOUCK HWHMOpManuu Quanyeckoro cojepxxanuss B HWHrepHere,
CaMOCTOSITETLHO (POPMYIUPYSl TOMCKOBBIA 3ampoc, HAXOAUTh MYTH OMNpEAeTICHUs
JIOCTOBEPHOCTH TIONyYEHHOM HWH(OpMAIMM Ha OCHOBE UMEIOIIUXCA 3HaHUU U
JOTIOJIHUTENIbHBIX HCTOYHUKOB;

UCIIONIb30BaTh MPU  BBIMOJHEHWH Y4YEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
TUTepaTypy (PU3MYECKOro COAEp KaHMs, CIPABOYHBbIE MaTEpHUalbl, PECYpPChbl CETH
WNurepHer, Buajgerh mnpuéMaMu KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUs
nH(OpMaIIKU U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHbIE THCHMEHHbIE U YCTHBbIE COOOIICHHS Ha OCHOBE
uH(pOpMaIlUd U3 HECKOJIbKMX HMCTOYHUKOB (DU3UYECKOTO COAEpKaHUs, MyOIUYHO
IIPEICTABIIATH PE3YIbTAThl IPOEKTHON WM UCCIIEI0BATEIBCKON JESTEIBHOCTH, IIPU 3TOM
TPaMOTHO MCIIOJIb30BaTh MW3YYEHHBIM IIOHATUMHBIA amnmapar MU3y4aeMoro pasjesa
GUBNKKM ¥ COMPOBOXKAATh BBICTYIUIGHHWE TIpe3eHTaIuell ¢ y4€ToM OCOOCHHOCTEH
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ayAUTOPUU CBEPCTHHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
No HaumenoBanne KomuuaectBo | [Iporpammuoe conepskanne |  OCHOBHBIE BUJIBI IEATEILHOCTH 00YUYaOIIUXCS
/11 pa3aesoB U TeM 4acoB

y4eOHOr o npeaMera

Paznen 1. ®u3uka u ee pojb

B NIO3HAHNM OKPY:KaKUIIero Mupa

1.1 | ®usuka — Hayka 2 ®duszrka — HayKa o npupojie. | BoigBieHue paznuuuii Mexay pU3nYecKuMH 1
0 Ipupoze SABneHus: npUpoIbIL. XUMHUYECKUMHU NPEBPALLIEHUSIMH.
duznyeckue ABICHUS: Pacnio3naBanue u kiaccuduxaiys GU3nIecKux
MEXaHUYECKHE, TEIUIOBBIE, | SABJICHUI: MEXaHUYECKHUX, TEIUIOBBIX,
DIIEKTPUYECKHUE, ANEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHbIE, CBETOBEIE, HaGntonenue u onucanue pu3nyeckux siBICHUN
3BYKOBbIE
1.2 | ®uzuueckue 2 duznyeckre BETUYNHBI. OmnpeneneHue 1eHbI ASICHUS IIKAJbI
BEJTUYHHBI N3mepenne pusnyeckux M3MEPUTEIBHOr 0 proopa.

BeJIMUMH. OU3nueckue
npubopsl. [lorpemnocts
W3MEpPEHUMN
MexnyHapoiHasi cCUCTeMa
SJIMHUIL

N3mepenune TMHENHBIX pa3MepoB TEIl U

ITPOMEKYTKOB BPEMEHH C YUETOM NOTPEIIHOCTEN.

N3mepenne 06bEMa KUAKOCTH B TBEPIOTO TETA.
HN3mepenune Temiieparypsl IpU TOMOIIA
YKUJKOCTHOIO TEPMOMETPA U TATUUKA
TEMIIEPATYPHI.

BrintonHeHre TBOPUYECKHX 3aIaHUN 110 TTIOUCKY
croco00B M3MEPEHUsI HEKOTOPBIX (PU3NUECKUX
XapaKTEPUCTHUK, HAIIPUMEDP, PA3MEPOB MAJIbIX
00BEKTOB (BOJIOC, IPOBOJIOKA), YAAIEHHBIX
00BEKTOB, OOJIBIINUX PACCTOSTHUM, MaJIbIX
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MPOMEKYTKOB BpemeHu. OOCyKneHne
peIaraéMbIx Clioco0oB

1.3. | EcrectBeHHO- 2 Kak ¢usuka u npyrue BriaBrkenue rumnores3, 00bICHSIONINX MTPOCTHIE
HAYy4HBIN METO]T €CTECTBEHHBIE HAYKHU SABJICHUS, HAITPUMED:
MO3HAHUSA U3YYaroT IpUpOIY. — [I0OYEMY OCTaHaBJIUBAETCA JBUKYIIIECECS
EcrecTBeHHO-HAy4YHBIN 10 TOPU30HTAJIbHON TOBEPXHOCTH TEIIO;
METO/1 MO3HAHUSL: — MOYEMY B JKapKYIO MTOrOAy B CBETIION OJEXKE
HaOJIIOICHNE, TIOCTAHOBKA | MPOXJaaHel, ueM B TEMHOM. [Ipenyioxxenue
Hay4YHOT' O BOMpOCa, CIIOCOOOB MPOBEPKHU TUITOTES.
BBIJIBJKCHUE TUTIOTE3, [IpoBeneHue nccieoBanms o MPOBEPKE KAKOM-
HKCIIEPUMEHT IO IPOBEPKE | JINOO TMIOTE3HI.
TUNO0TE3, 00bSICHEHHE [TocTpoenue npocTelmmx Moenel pru3ndecKux
HaO0JI10/1aeMOr0 SIBJICHUS. SBJICHUH (B BUJI€ PUCYHKOB UJIU CXEM), HAIIpUMEP
Onucanue GU3NIECKUX NaJieHUE MpeaMeTa; NPSIMOIUHENHOE
SIBJICHUH C ITOMOILLBIO pacupocTpaHEHUE CBETa
Moeen
Uroro no pazneny 6
Pasnen 2. [lepBoHayaibHbIe CBe/IeHHsI 0 CTPOEHUM BelllecTBa
2.1 | CtpoeHue BemecTBa 1 CrpoeHue BelllecTBa: HaGmronenune u naTEpnpeTanus OnbITOB,

aTOMBI U MOJIEKYJIbI, UX
pa3mepsbl. OMbITHI,
JI0Ka3bIBAIOIIINE
JUCKPETHOE CTPOEHUE
BEIIECTBA

CBUJIETENBCTBYIOMINX 00 aTOMHO-MOJICKYJIIPHOM
CTPOEHUH BEIIECTBA: OMBITHI C PACTBOPEHUEM
Pa3MYHbBIX BEILIECTB B BO/IE.

OrieHka pa3MepoB aTOMOB U MOJICKYJT

C UCTIOIb30BaHUEM (hoTorpaduii, MOITYy4EeHHBIX
Ha aTOMHOM CUJIOBOM MUKpockone (ACM) —
naboparopHas padora 1o Teme: «OI1eHka
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TMamMeTpa aToMa METOZOM PSIOB
(c ucnonp3oBanmeM Gororpaduii)».
Omnpenenenre pa3MepoB MaJbIX Tell

2.2 | JIBIKeHHUE U
B3aUMO/IeICTBHE
YaCTHUI] BELLIECTBA

JIBM>KEHME YaCTHI]
BelecTBa. CBs3b CKOPOCTHU
JIBIDKCHUS YaCTHIL

C TEMIIEPATyPOU.
BbpoyHOBCKOE IBUXKEHHUE,
auddysus.
BzaumonenicTBrEe 4acTHIl
BEILIECTBA: NPUTSHKCHUE U
OTTAJIKUBAHUE

Ha6monenue u o0bsicHeHHE OPOYHOBCKOTO
JBIDKCHUS U siBJICHUS 1udPy3un.

[IpoBenenue n 00BSICHEHHUE OMBITOB

10 HaOJIFOICHHUIO TETIJIOBOTO PACIITUPEHUS T'a30B.
[IpoBenenme u 00BICHEHUE OMBITOB 110
O0HAPY>KEHHIO CHJT MOJIEKYJISIPHOT O IPUTSKEHUS
Y OTTAJIKHBAHUSI

2.3 | ArperaTHbie
COCTOSIHUSI BEII[ECTBA

ArperatHbie COCTOSIHUS
BEILIECTBA: CTPOEHHUE ra30B,
KUJIKOCTEN U TBEPIBIX
(KpUCTaJUIMYECKUX) TEll.
B3auMocBs3b MexIy
CBOMCTBaMH BEIIECTB

B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M UX
aTOMHO-MOJIEKYJISIPHBIM
ctpoerreM. OCOOCHHOCTH
arperaTHbIX COCTOSTHUM
BO/IbI

Onucanue (¢ UCMOIB30BaHUEM MPOCTHIX
MO/IEJI€i) OCHOBHBIX Pa3IU4MUil B CTPOCHUH Ta30B,
KUJIKOCTEN U TBEPJBIX TEIL.

OO0BsiIcCHEHNE MAJION C)KUMAEMOCTH JKUIKOCTER U
TBEPABIX T€J, OONBIIION CKMMAEMOCTH Ta30B.
OObsicHeHne coxpaneHust PopMbI TBEPIBIX TN U
TEKYUECTH KUJIKOCTH.

[IpoBeneHue onbITOB, JOKA3BIBAIOIINX, YTO

B TBEPIOM COCTOSIHUM BOJIbI YACTHUI[bI HAXOASATCS
B CPEAHEM JaJbllle APYT OT Apyra (IJIOTHOCTh
MEHBIIIE), YEM B JKUJIKOM.

VY cTaHoBIIEHHE B3aUMOCBSI3U MEXKIY
OCOOCHHOCTSIMU arperaTHbIX COCTOSIHUM BOJIBI U
CYILIECTBOBAHHEM BOJIHBIX OPTraHU3MOB

(MC — 6uonorus, reorpadus)

Uroro no pazaeny
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Paznen 3. /IBu:xkeHHe M B3auMOAeiicTBHE TeJl

3.1 | Mexaunueckoe 3 Mexannueckoe aBuxeHue. | MccienoBanmne paBHOMEPHOIO JIBUKEHUS,
JIBUYKEHUE PaBHOMEpHOE 1 OTpEEIICHUE €ro MPU3HAKOB.
HepaBHOMepHOe ABmkenne. | HaOnroneHne HepaBHOMEPHOTO IBUKEHUS U
Cxkopoctb. Cpenusis OTIPEICIICHHUE €r0 OTINYUI OT PABHOMEPHOTO
CKOPOCTb TIPU JIBUYKEHUSI.
HEPaBHOMEPHOM OnpeneneHue CKOPOCTH PABHOMEPHOTO
ABIOKEHMH. PacuéT myTh ¥ | JBYDKEHUS (LIapUKa B )KUAKOCTH, MOJIEIH
BPEMEHU JIBUKECHUS AIIEKTPUYECKOr0 aBTOMOOWIIS U T.1.).
Omnpenenenue cpeHel CKOPOCTH CKOJBKEHUS
OpycKa WM IIapuKa 1Mo HaKJIOHHOW TIOCKOCTH
Pemenue 3aa4 Ha onpeseNieHue My TH, CKOPOCTH
¥ BPEMCHH PaBHOMEPHOTO JIBH)KCHHUS.
AHanu3 rpaduKOB 3aBUCUMOCTH ITyTH U CKOPOCTU
OT BpEMEHU
3.2 | Unepmus, macca, 4 Asnenue nnepumu. 3akoH | OOBSICHEHNE W MPOTHO3UPOBAHUE SIBIICHUH,

IINIOTHOCTD

uHepuuu. Bzanmopencteue
TEJI KaK IPUYMHA
MU3MEHEHUS CKOPOCTHU
IBIDKEHUS Tell. Macca Kak
Mepa UHEPTHOCTH TeJa.
IInoTHOCTH BEmiecTBa.
CBs3b IJIOTHOCTHU

C KOJIMYECTBOM MOJIEKYJT

B equHHIE 00BEMA
BEIIlEeCTBA

00yCIIOBJICHHBIX HHEPLIUEN, HAIPUMED, YTO
MIPOUCXOJIUT MIPU TOPMOKEHHH U PEIKOM
MaHEBpPE aBTOMOOMIIS, TI0UYEMY HEBO3MOXKHO
MIHOBEHHO ITPEKPATUTH JIBU>KEHHE HA BEIOCHIIEIE
WIN CaMOKaTe U T. 1.

IIpoBeneHne u aHAIN3 ONBITOB,
JEMOHCTPUPYIOIINX U3MEHEHUE CKOPOCTH
JBW)KEHUS TeJla B pe3yjIbTaTe JEHCTBUS Ha HETO
APYTUX TEJ.

Pemenue 3a1a4 Ha onpeIelI€HUE MACCHI TENA, €ro
00BEMA U ITOTHOCTH.
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[IpoBenenue u aHaIN3 OMBITOB,
JEMOHCTPUPYIONIUX 3aBUCUMOCTb U3MEHEHHUS
CKOpPOCTH TeJIa OT €ro MaccChl Mpu
B3auMOJielicTBUM Tell. MI3MepeHue Macchl Tena
Pa3JIMYHBIMU CTIOCOOAMHU.

OrnpeneneHue IIOTHOCTU TEJa B PE3yibTaTe
U3MEpPEHHUs €ro Macchl 1 00bEMa

3.3

Cuna. Buab! cwt

14

Cwita kak xapakTepuCTHKa
B3aMMOJICCTBUS TEIL.
Cuiia ynpyrocTu 1 3aKOH
I'yka. M3mepenue cuiibl

C IOMOILBIO JUHAMOMETPA.
SIBrieHue TATOTEHUSA U CUJia
TspKecTU. Cuia TSHKECTH
Ha APYruX IUIaHETaXx.

Bec tena. HeBecomocTs.
CrnoxeHue cul,
HaITPaBJICHHBIX 110 OJHOU
MIPSIMOM.
PaBHOmelicTBYIOIIAS CHJL.
Cuna tpenus. Tpenue
CKOJIbXKEHUS U TPEHUE
nokos1. TpeHue B mpupoe
U TEXHUKE

N3ydenune B3auMOAEUCTBUS KaK IPUYHUHBI
MU3MEHEHHsI CKOPOCTH TeJla HIIH ero aedopMariim.
OnucaHue peaibHbIX CUTYyallMil B3aUMOICUCTBUS
TE€JI C IOMOIIBIO MOJIEJIEN, B KOTOPBIX BBOJAUTCS
MOHSTUE U U300PAKEHHUE CUITBI.

N3yuenune cuibl ynpyroctu. Mccnenoanue
3aBHCUMOCTH CHJIBI YIIPYTOCTH OT YJIMHEHUS
PE3UHOBOTO IIHYpA WU MPY>KUHbI

(c mocTpoenueM rpaduka).

AHanu3 NPaKTUYECKUX CUTYAIIUH, B KOTOPBIX
MPOSIBJISIETCS AEMCTBUE CHIIBI YIIPYTOCTH
(yrpyrocTh Ms4a, KpOCCOBOK, BETOK JIepeBa

u 1p.).

AHalU3 CUTyalui, CBA3aHHBIX C SBIICHUEM
TSTOTCHMUS.

OO0bsicHeHrEe OPOUTATIBHOTO IBMXKEHUS TJIAHET

C UCIIOJIb30BAHUEM SIBJICHUS TATOTCHUS U 3aKOHA
1503(570)007078

I/IBMCpCHI/Ie BCCa TCJIa C IIOMOIIBIO TMHAMOMCTPA.

O06ocHOBaHME ATOTO CITOCO0A U3MEPEHUSI.
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AHanu3 U MOJIETUPOBAHUE SABJICHUS HEBECOMOCTH.
DKCHepUMEHTAIbHOE TOJyYeHHE MPaBUiia
CJIO’KEHHUSI CUJI, HAIPABJICHHBIX BIOJb OJHOU
npsiMoi. OnpeneneHue BeTMYUHbI
PaBHOAEHCTBYIOIIEH CHUIL.

N3yueHne cuiibl TPEHUS CKOJIbXKEHUS U CUIIbI
TPEHUS TOKOSI.

UccnenoBanne 3aBUCUMOCTH CHUIIbI TPEHUS

OT CUJIBI JIABJICHUSI U CBOMCTB TPYILIUXCS
ITOBEPXHOCTEM.

AHalM3 TpakTUUYECKUX CUTYyaIui, B KOTOPBIX
MIPOSIBIISIETCS ICCTBUE CUIIBI TPEHUS,
UCIIOJIB3YIOTCS CITOCOOBI €€ YMEHBILICHUS WU
yBeIUYEHUs (KaTaHUE Ha JIbhKaX, KOHbKAX,
TOPMOXEHUE aBTOMOOUJISI, UCTIOJIb30BaAHUE
MOAIIUITHUKOB, MJIABAHUE BOJHBIX dKUBOTHBIX
u 11p.). Peienue 3a1ayu ¢ MCoab30BaHUEM
(dbopmy st pacu€ra CUIIbI TSKECTH, CHIIBI
yIPYTOCTH, CUJIBI TPEHUS

Hroro no pazneny
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Paznen 4. JlaBjieHne TBEPABIX TeJl, ;KUAKOCTEH 1 ra30B

4.1

[asnenue. Ilepenaua
JaBJICHUsL TBEPABIMU
TEJIaMU, )KUJIKOCTIMHU
Y razaMu

3

JlaBnenue. CriocoObl
YMEHBIIICHUS U YBEJIIMUCHUS
naBjieHus. /{aBieHue rasa.
3aBHUCHUMOCTD JaBJICHUS
raza oT oonéma,
TEMIIEPATYPHI.

AHanu3 1 00BbSICHEHUE OMBITOB U MPAKTUUECKUX
CUTYaIiii, B KOTOPBIX MPOSBISETCS CHUIa
JaBIICHHUSL.

O0ocHOBaHKE CITOCOOOB YMEHBILICHUS U
YBEITUYEHUS J1aBJICHHUS.

W3ydenre 3aBUCUMOCTH JaBJICHHUS Ta3a
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ITepenaya naBneHus
TBEPABIMU TEJIAMH,
KUJIKOCTSIMH U ra3aMH.
3akoH Ilackans

0T 00bEMA U TeMIEpaTyphl.

N3yuyenune ocobeHHOCTEN TIepeiauu 1aBlIeHUs
TBEPABIMU TEIIAMU, KUJIKOCTIMH U Ta3aMHU.
OO6ocHOBaHNE PE3YIHTATOB OIMBITOB
OCOOCHHOCTSIMU CTPOCHHUS BEIIECTBA B TBEPIOM,
KHUJIKOM M Ta3000pa3HOM COCTOSTHUSIX.
DKCIEPUMEHTAIBHOE JJOKA3aTEIbCTBO 3aKOHA
[Tackaus.

Pewenue 3agay Ha pacyér naBieHus TBEPAOrO
Tena

4.2 | laBieHuUE )KUIKOCTU 3aBUCHUMOCTb JIaBJICHUS UccnenoBanne 3aBUCUMOCTHU JABJICHUS )KUIKOCTH
KUJKOCTH OT TJTyOUHBI. OT ITyOWHBI IOTPY>KEHUS U IJIOTHOCTHU KUIKOCTH.
[THeBMaTHueckue MamuHbl. | HabmoneHne u 00bsICHEHHE THIPOCTATHISCKOT O
I'uppocratnueckuii napajokca Ha OCHOBe 3akoHa [lackans.
napajokc. Coobmraromuecs: | Mizyuenue cooOuaromumxcs cocy10B.
cocyasl. ['napaBnuyeckue Pemenue 3agay Ha pacy€r naBiICHUS KUIKOCTH.
MEXaHU3MBbI OObsicCHeHHE NPUHITUTIA JEHCTBUS
TUAPABINYECKOrO Mpecca, MHEBMAaTHUYECKUX
MaIIIYH.
AHanu3 u 00bsICHEHUE MPAKTHYECKUX CUTYAITHH,
JEMOHCTPUPYIOLIUX NPOSBICHUE TaBICHUS
XKUJKOCTU U 3aKoHa [lackans, Harpumep
IPOLIECCOB B OpraHu3Me Mpu TTyOOKOBOJHOM
HBIPSTHUU
4.3 | Atmocheproe Atmocdepa 3emnu u DKCnepUMEHTAIbHOE OOHApYKEHUE
JABJICHHE aTMoc(epHoe JaBiIeHHE. aTMOC(epHOro JaBICHUS.

[IprumHBI CyIIECTBOBAHUS

AHanu3 ¥ 00BbCHEHHUE OMBITOB U MPAKTUUYECKUX
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BO3JIYIITHON 000JI0YKH
3emun. OneiT Toppuyeriy.
N3mepenne armocdepHOro
JaBJIEHUA. 3aBUCUMOCTE
aTMOC(EpPHOT'0 JIaBJICHUS
OT BBICOTHI HaJl YPOBHEM
mopsi. [Tpubopsr

JUTSL U3MEPECHUS
aTMOC(EpHOT0 TaBJICHUS

CUTYAIlAM, CBSI3aHHBIX C JEUCTBUEM
aTMOC(EpHOI'0 JIaBJICHHS.

OObsicHEHHE CYILIECTBOBAHUS aTMOC(epsI
Ha 3eMJI€ U HEKOTOPBIX IJIAHETAaX WU €€
OTCYTCTBUS Ha Apyrux miaHerax u Jlyne.
OOBsICHEHHE U3MEHEHHUS TUIOTHOCTH aTMOC(hephl
C BBICOTOM M 3aBUCUMOCTH aTMOC(EpHOro
JABJICHUSI OT BBICOTHI.

Pemenne 3a1a4 Ha pacu€r arMochepHOTO
JABJICHUSL.

N3yuenue ycrpoiicTBa bapomeTpa-aHepouia

4.4

JlencTBHUE )KUIKOCTH U
rasa Ha IOrpy>K€HHOe
B HUX TEJIO

JlencTBre KUAKOCTH U ra3a
Ha [OrpyKEHHOE B HUX
Teno. BelTankuBaromas
(apxumenoBa) cuiia. 3aKOH
Apxumena. [1naBanue Ten.
Bo3ayxomnaBanue

DKcnepuMeHTalIbHOE OOHAPYKEHHE JIEUCTBUS
YKUJIKOCTH Y ra3a Ha MOrpyKEHHOE B HUX TEJO.
OrnpeneneHue BhITATKUBAIOIIEH CUIIBL,
JIEUCTBYIOIIIEN HA TEJO, MOTPYKEHHOE

B KUJIKOCTb.

[IpoBeneHue u 00CyX eHHE OMBITOB,
JEMOHCTPUPYIOLINUX 3aBUCUMOCTD
BBITAJIKUBAIOIIEH CUJIBI, IEUCTBYIOIIEH HA TEIIO
B KHUJKOCTH, OT 00BEMa OTPYKEHHON

B KUJIKOCTb YaCTH TeJa U OT IUIOTHOCTHU
KUJKOCTH.

lIposepka nezasucumocmu 8bImaiKuaoujeu
CUbl, Oelicmaytoujeli Ha meio 8 HCUOKOCMU,
om maccyl meiua.

HccnenoBaHne 3aBUCUMOCTH BECa TeJa B BOJIE

0T 00Bb€Ma MOrpyKEHHON B KUAKOCTh YACTH TENA.
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Pemrenue 3a1a4 Ha NpUMEHEHNE 3aKOHA
ApxuMena 1 ycJIOBUS IUIaBaHUS TE.
KonctpyupoBanue apeomerpa uiu
KOHCTPYMPOBAHHUE JIOJIKU U ONPEIEIICHHUE €€
Irpy30II0ABEMHOCTHU

Uroro no pazneny
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Pa3znen 5. PaGora u MOIIHOCTB. DHeprus

5.1

PaboTa 1 MOIIIHOCTE

3

Mexanuueckas padoTa.
MomHOCTb

DKCNEPUMEHTAIBLHOE OINPEICIICHUE
MEXaHUYECKON pabOThI CHIIBI TSHKECTH

MIPY MAJICHUHU TEJIA U CUJIbl TPEHUS

IIPY PABHOMEPHOM II€PEMEILICHUHN TEIIa

10 TOPU30HTAIIBHOM ITOBEPXHOCTH.

Pacuér momHocTH, pa3BUBaEMOM MPU NOABEME
IO JIECTHHUIIE.

Pemrenne 3a1a4 Ha pacuéT MeXaHUYECKOM pabOThI
Y MOILLIHOCTH

5.2

[IpocThie MEXaHU3MBI

[IpocThie MEXaHU3MBI:
pbIyar, 0JIOK, HAKJIOHHAs
m10ckocTh. [IpaBuio
paBHOBECHSI phlUara.
[Ipumenenue npasuia
paBHOBECHS phlUara

K OJIOKy. «30510TO€
npaBwiio» Mmexanuku. KITJ
MPOCTHIX MEXaHU3MOB.
[TIpocTrie MeXaHU3MBI

B OBITY U TEXHUKE

OmnpeniesieHUE BBIMTPHIIIA B CHJIE TTPOCTHIX
MEXaHU3MOB Ha MMPUMEPE pbluara, MoJBUKHOIO U
HEIOABIKHOTO OJIOKOB, HAKJIOHHOM IIJIOCKOCTH.
HccnenoBanne ycinoBus paBHOBECHS pblyara.
OOGHapyxeHHe CBONCTB MPOCTHIX MEXaHU3MOB

B Pa3JIMYHBIX MHCTPYMEHTAX U MPUCTIOCOOIEHUSX,
HCIIOIb3YEMBIX B OBITY U TEXHUKE, a TAK¥KE

B KMBBIX OpraHU3MaXx.

DKCNEPUMEHTABHOE JOKa3aTeIbCTBO PABEHCTBA
paboT NMpy MPUMEHEHUH MPOCTHIX MEXaHU3MOB.
Onpenenenue KII/] HaKTOHHOM IJIOCKOCTH.
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Pemenue 3ana4 Ha MpUMEHEHKE IPaBHIIA
paBHOBecHs pridara v Ha pacuet KIT/]

5.3 | Mexanunyeckas 4 Mexanuueckasi 3HEprusi. DKCHEpUMEHTAIIbHOE OTPEEIeHIe U3MEHEHUS
SHEPTHUs Kunernueckas u KMHETHYECKOW U MOTEHIIMAIbHOW SHEPIUU Tena
MOTEHIMAJIbHAS SHEPT U IPU €ro CKaThIBAHWH 10 HAKJIOHHOM MIIOCKOCTH.
[IpeBpamienue ogHoro Bujaa | PopMyaupoBaHHE HA OCHOBE MCCIIETOBAHUS
MEXaHUYECKOM IHEPTUH 3aKOHA COXPAHEHHUS MEXaHWYECKON IHEPTHUH.
B JIpyroi. 3aKOH OO6cyxaeHue rpaHul] NPUMEHUMOCTH 3aKOHA
COXpaHEHHUs SHEPT U COXPaHEHHUS YIHEPTUH.
B MEXaHUKE Pemenue 3a7a4 ¢ UCIOJIb30BaHUEM 3aKOHA
COXpaHEHUS YHEPTUU
Hroro no pazneny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I1O ITPOT'PAMME
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8 KIIACC

No
/11

HaumenoBanue
pa3esioB U TEM
y4eOHOT 0 npeaMeTa

KonnuectBo
YacoB

[IporpammHoe copepkanue

OCHOBHBIE BUJbI ACATCIBHOCTH 06y‘{aI-OHII/IXCﬂ

Pa3gen 1. TenioBbIe iBJIeHUSA

1.1

CtpoeHue u cBOMCTBa
BEIIIECTBA

OCHOBHBI€ TTOJIOKEHHUS
MOJIEKYJIAPHO-KUHETUYECKON
TEOPUH CTPOCHUS BENIECTBA.
Macca u pa3mepsl aTOMOB U
MOJIEKYJI. OTBITHI,
NOATBEPKAAIOIINE
OCHOBHBI€ ITOJIOKEHUS
MOJIEKYJISIPHO-KMHETHYECKON
TEOPUHU.

Mogenu TBEPAOTO, KUIKOTO
¥ Ta3000pa3HOr0 COCTOSIHUI
BEILIECTBA.
Kpucramnuueckue n
aMmopHbIe Tena.
OOBsiICHEHHE CBOMCTB ra3os,
KUIKOCTEU U TBEPIBIX TEII
Ha OCHOBE NOJIOKEHNU
MOJIEKYJISPHO-KMHETUYECKOU
teopuu. CMaunMBaHue U
KaNWUIAPHBIE SIBIICHUS.
TeroBoe paciMpesue u
CXKaTue

HaGnronenue u naTepnperanus OnbIToB,
CBUJIETEIIbCTBYIOIINX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOCHHHU BEIIECTBA: OMBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BEIIECTB B BOJIE.

Pemrenue 3aa4 1mo orieHUBaHUIO KOJWYECTBA
aTOMOB WJIM MOJIEKYJI B €IUHHIIE 00bEMaA
BEIIECTRA.

AHanu3 TeKCcTa APEBHUX aTOMHUCTOB (Hampumep,
dbparmenTa noamsl Jlykpenus «O npupone
BEIIICH») C M3JI0’)KeHHEM 000CHOBAaHUH aTOMHOM
TUIIOTE3bI (CMBICTOBOE uTeHHe). O1eHKa
yOeaUTENbHOCTH ITUX 0OOCHOBAHUH.
OObsicHeHHE OPOYHOBCKOT'O JBIKCHHMS, SIBJICHUS
b dy3un U pa3InIuil MEXly HUIMH Ha OCHOBE
MTOJIOKEHUN MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUU CTPOCHUS BEIIECTBA.

OOBsiCHEHHE OCHOBHBIX Pa3fInyuil B CTPOCHUU
ra3oB, )KMJIKOCTEU U TBEPABIX TEI

C UCTI0JIb30BAaHUEM TOJIOKEHUM MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUU CTPOCHUS BEIIECTRA.
[IpoBeneHne ONbITOB MO BHIPAIIIUBAHUIO
KPUCTAJLJIOB TOBAPEHHOM COJIM WJIK caxapa.
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IIpoBeneHue u 0OBICHEHHUE OIMBITOB,
JEMOHCTPUPYIONIUX KAUJUISIPHBIC SBICHUS U
SIBIICHHE CMaYHBaHUS.

OOBsiCHEHHE PO KATWJUISIPHBIX SIBICHUM

JUTSl IOCTYTUICHHS BOJIBI B OPraHU3M PacTEHUH.
HaGnronenue, npoBeaeHne U 00ObsICHEHUE
OIIBITOB MO HAOIIOAECHUIO TEIIJIOBOIO
pacIIMpeHus ra30B, KUJKOCTEH U TBEPIBIX TEl.
OObsicHeHHE cOXpaHeHUs 00bEMa TBEPABIX T,
TEKY4YECTH KUIKOCTH (B TOM YHUCJIE, Pa3HHULIBI

B TEKYUYECTH JIJIsl Pa3HBIX KUJIKOCTEN),

JIaBJICHUS Ta3a.

IIpoBeneHrE ONBITOB, IEMOHCTPUPYIOITUX
3aBUCHUMOCTD JIaBJICHUS BO3/yXa OT €ro o0héMa u
HarpeBaHUs WIIM OXJIKICHUS, U UX O0BICHCHUE
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOT'O YUECHHUSI.
AHanu3 NPaKTUYECKUX CUTYAIUH, CBI3aHHBIX

CO CBOMCTBaMHM T'a30B, )KUJAKOCTEU U TBEPABIX TEI

1.2

TennoBsle Mponeccol

21

Temneparypa. CBs3b
TEeMIEpaTyphl CO CKOPOCTHIO
TEIJIOBOTO JIBUKCHUS
yacTull. BHyTpeHHss
sHeprusi. CrocoOsl
VU3MEHEHUSI BHYTPEHHEN
SHEPruu: Terionepeaaya u
coBepieHue padboTel. Buibl
TEIUIONEepEaauHn:

O0ocHOBaHKE IPABUII UBMEPEHHUS TEMIIEPATYPHI.
CpaBHeHHE pa3IMYHBIX CIIOCOO0B U3MEPEHHUS
IITIKaJI TeMIIEPaTyPHI.

HaGmrogenne n 00bSICHEHNE ONBITOB,
JEMOHCTPUPYIOIINX H3MEHEHNE BHYTPEHHEH
DHEPTUU TeJIa B Pe3yJIbTAaTe TEIUIONEepeaadn U
PabOTHI BHEIITHUX CHIL.

HaGmronenne n 00bsICHEHHE OIBITOB,
00CYXXJICHHE TTPAKTUICCKUX CHTYaIUH,
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TEIIONPOBOIHOCT,
KOHBEKIIUSI, U3JTYYEHHUE.
KonnuecTBO TEMIOTHI.

VYV nenbHas TENI0EMKOCTD
BenlecTBa. TermIooOMeH u
TEIJIOBOE PAaBHOBECHE.
YpaBHEHHUE TEILUIOBOIO
Oananca. IlnaBnenue u
OTBEp/ICBAHUE
KPUCTAJIJIMYECKUX BEIIECTB.
V nenpHas TeIioTa
IJIABJICHUSL.
[Tapoobpa3zoBanue u
KOoHAeHcauus. Mcnapenue.
Kuneunue. Y nenpHas
TeIJI0Ta Mapooopa3oBaHUs.
3aBUCUMOCTb TEMIIEPATYPhI
KUIIEHUSI OT aTMOC(HEPHOTO
JIaBJICHUS.

BrnaxkxnocTs Bo3myxa.
DHeprus TOIUIMBa.

V nenbnHas TeIioTa
CrOpaHusl.

[IpuHUIBEl pabOTHI
TernoBbIX ABurarenaeit KI1/]
TEIJIOBOT'O JBUTATEIIA.
TennoBble ABUTATEIIN U

JEMOHCTPUPYIOIIUX PA3JIMYHbBIE BUJIbI
TerIonepeaadu: TErIonpPOBOIHOCTb,
KOHBEKIIUIO, U3 TyYEHHE.

HccnenoBanmne sBICHUS TEIII00OMEHA

MPY CMENIMBAHUH XOJIOAHON Y FOPSTYEN BOJIBI.
HaGnronenune ycraHOBIEHUS TEIIIOBOTO
PABHOBECUS MEXKY TOPSYEH U XOJIOJJHOM BOJOM.
Onpenenenue (M3MEpEHNE) KOIUUYECTBA
TEIJIOTHI, MMOJTYYEHHOT'0 BOJION TIPH TEIIOOOMEHE
C HAarpeThIM METANTMYECKUM LUIIUHIPOM.
Onpenenenue (M3mMepeHne) yaeabHOU
TEIUIOEMKOCTH BELIECTBA.

Pemrenue 3a1a4, CBA3aHHBIX C BBIYUCIEHUEM
KOJIMYECTBA TEIUIOThI U TETUIOEMKOCTH

MIPH TETII00OMEHE.

AHau3 cUTyalui MpakTUYECKOro
MCII0JIb30BaHUs TEIJIOBBIX CBOMCTB BEUIECTB U
MaTepualoB, HAPUMEp, B LEJIAX
SHEprocOepeKeHus: TEIIOU30JISIIHA,
sHEeprocOeperaronue KpoIiiu,
TEPMOAKKYMYJISITOPHI U T. 1.

HaGnronenue sBiieHnii ncrapeHust u
KOH/ICHCAIIUH.

UccnenoBanue npoiecca uCrnapeHust
PAa3JIAYHBIX KUIKOCTEH.

OObsicHEeHHE SIBICHUIN UCTIApEHUS U
KOH/ICHCAIIUU HA OCHOBE aTOMHO-
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3a1IMTa OKPYKarouen
Cpensbl.

3aKOH COXpaHEHUS U
NPEBPALLEHUS SHEPTUN
B TEIUIOBBIX IIPOIIECCAX

MOJIEKYJISIPHOTO YUCHHUSI.

Hab6ntonenue u o0bsiCHEHHE IPoliecca KUIEHMUS,
B TOM YHCJI€ 3aBUCHMOCTH TEMITEPaTyphI
KHUTICHUSI OT JTaBJICHHSI.

Omnpenenenue (M3MEpPEHNE) OTHOCUTEIHHOM
BIIQYKHOCTH BO3/IyXa.

HaGnronenue npoiiecca riaBieHus
KPUCTAJIMUECKOT 0 BEIIECTBA, HATIPUMED, JIb/IA.
CpaBHeHME IPOLECCOB TUIABICHUS
KPUCTAJUTMYECKHUX TN U Pa3MITdeHUs

MIPU HArpeBaHUU aMOP(PHBIX TEJI.
OrnpeneneHue (M3MEpPEHUE) YACITBHON TETUIOThI
TUTaBJICHHUS JIbJIA.

OObsicHEHME SIBJICHUH TUIABIICHUS U
KpUCTAJUIU3aI[MU HA OCHOBE aTOMHO-
MOJIEKYJISIPHOTO yYEHHUSI.

Pemenue 3a7a4, CBSI3aHHBIX C BBIYUCIICHHEM
KOJIMYECTBA TEIUIOTHI B MpoIleccax
TeIUIoNepeavr MMPH TIIaBICHUHN U
KpUCTAJUTM3AIIH, UICTIAPEHUH U KOHJICHCAIIUH.
AHaM3 CUTyalui MPaKTHYECKOT0 TPUMEHEHUS
SIBJICHUM TIJIABJICHUS U KPUCTAUTH3AINH,
HaIpUMep, MOJIyYeHUE CBEPXUUCTHIX
MaTepuasoB, COJieBas TPeiKa u JIp.

AHanu3 paboThl U 00BsICHEHNE IPUHIIUIIA
JCHUCTBUS TEIUIOBOT'O IBUTATEIS.

Brruncrienne Koiam4ecTBa TEIIoThl,
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BBLICJISFOIIETOCS IPY CTOPAHUU PA3JIUYHBIX
BU0B ToruiuBa, U KIIJ] nBurarens.
OO0cyX1eHNE PKOJIOTMYECKUX MOCIEICTBUI
WCIIOJIb30BAHUS JIBUTATEIEH BHYTPEHHETO
CrOpaHMsl, TEIUIOBBIX U TUAPOIIEKTPOCTAHIIAMN

Uroro no pazneny

28

Pa3nen 2. DnekTpuueckue u

MAarduTHbBIC SABJICHUA

2.1 | DnekTpuueckue
3apsbl.
3apsiKeHHbBIE Tella U
UX B3aUMOIEHCTBUS

7

DJeKTpHu3anus Tell.

JIBa pona 3JIEKTPUYECKUX
3apsAnoB. Bzaumopaencteue
3apsHKEHHBIX TEJ.

3akon Kynona (3aBUCUMOCTB
CWJIbI B3aUMO/JICUCTBUS
3apsKEHHBIX TEJ

OT BEJIMYMHBI 3aPSI0B U
PACCTOSIHUSI MEXKY TEIaMHu).
DIIEKTpUUECKOE TOJIE.
Hanpsxkénnocts
AIEKTPUYECKOTO TOJIA.
[TpuHIMII Cyniepro3uuu
AIEKTPUYECKUX MOJIEN

(Ha KAYECTBEHHOM YPOBHE).
Hocwurenu sanexkrpuueckux
3apsi0B. DIEMEHTAPHBIN
AJIEKTPUYECKUH 3apsil.
Ctpoenue aToma.
IIpoBonHUKY U

Habmronenue u npoBeieHUEe OTbITOB

IO DJIEKTPU3ALMU TEJ MPU CONMPUKOCHOBEHUU U
WHYKLHEH.

Hab6mronenne u o0bsicHEHNE B3aUMOIENCTBUS
OJHOUMEHHO Y PA3HOMMEHHO 3aPSIKEHHBIX TEIL.
OObsicHEeHUE TPUHIUIIA IEUCTBUS AJIEKTPOCKOMA.
OOBsICHEHHE SIBJICHUHN DJICKTPU3AINT

MIPU COMPUKOCHOBEHUHU TEJT U UHAYKIIUEH

C MCIIOJIb30BAHUEM 3HAHUM O HOCUTEIISIX
AIEKTPUYECKUX 3aps0B B BEIIECTBE.
Pacnio3naBanue u 00bsICHEHUE SIBICHUN
AJIEKTPU3ALMU B TOBCETHEBHOM JKU3HMU.
HabOmronenre n 00bsICHEHUE OIBITOB,
WJUTIOCTPUPYIOUIMX 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

Habmronenre onbIToB 110 MOJETUPOBAHUIO
CHJIOBBIX JIMHUN JIEKTPHUUYECKOTO MOJI.
HccnenoBanne qeNCTBUSA JJIEKTPUIECKOTO OIS
Ha MPOBOJIHUKH U JUDJICKTPUKHU
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TUDJICKTPUKHU. 3aKOH

COXpPAaHCHHUA SJICKTPHUICCKOI'O

3apsijia

2.2

[TocTostHHBIN
BJIEKTPUYECKUHN TOK

20

DIIEKTPUYECKHM TOK.

VY ci1oBUs CyleCTBOBaHUS
AJIEKTPUYECKOTr0 TOKaA.
HcTounnky moCTOSITHHOTO
ToKa. JlencTBus
AIEKTPUYECKOTO TOKA
(TerioBo€, XMMUYECKOE,
MarHuTHOE).
DIEKTPUUECKUNA TOK

B JKUJIKOCTSIX U razax.
DIIEKTpUYECKas LIEMb.
Cwuna Toka. DJIEKTpUUYECKOe
HaIpsHKEHHE.
ComnporuBieHue
MIPOBOJIHUKA. Y AEIBHOE
COMPOTHUBJICHUE BEIIECTBA.
3akoH Oma 1J1d y4acTka
nenu. IlociaenoBarenbHoe U
napasuielibHOe COeTUHEHUE
IPOBOITHUKOB.

Pabora 1 MoniHoCTh
ANEKTPUYECKOr0 TOKA.
3akoH xoyns—JIeHua.
DIIEKTPUUYECKHUE LIENU U

HaOntonenue pa3anvHbiX BUIOB I€UCTBUS
AIIEKTPUUIECKOTO TOKA M OOHAPYKEHUE dTUX
BUJIOB JCHUCTBUS B IIOBCEIHEBHOM KU3HU.
HaOntonenrie BOSHUKHOBEHUSI Ta30BOT0 pazpsiga
Y DJICKTPUYECKOI0 TOKA B KUIKOCTH

COopka 1 UCIIBITAHUE AIEKTPUIECKOM IeTTH
MOCTOSIHHOT'O TOKA.

N3mepenue CUiibl TOKa aMIIEPMETPOM.
N3mepeHnne 31ekTpuuecKoro HanpsiKeHus
BOJIbTMETPOM.

[IpoBeneHue u 0ObSICHEHUE OMBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTD
BJIEKTPUYECKOTO COMPOTUBIICHUS ITPOBOIHUKA
OT €r0 JUIMHBI, TUIOLIAIU TIOIIEPEYHOI0 CEYECHUS
Y MaTepuana.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA,
MPOTEKAIOLIETO YEPE3 PEZUCTOP,

OT CONPOTHUBJICHUS PE3UCTOPA U HAPSKECHUSA
Ha pPE3UCTOpE.

ITpoBepka mpaBuiia CIOKEHUS HAPSKEHUN
IIPU TIOCJIENOBATEILHOM COCIMHEHUM JIBYX
PE3UCTOPOB.

ITpoBepka npaBuiia 1JIsi CUJIBI TOKA

MIPU MMapauIeIbHOM COEIMHEHUN PE3UCTOPOB.
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OTpeOHTEIIH
AIEKTPUYECKOUN DHEPTHUH
B ObITy. KOpoTkoe
3aMbIKaHHE

AHaIN3 CUTyalMi NOCJIEI0BATENBHOTO U
MapajuieIbHOTrO COEAMHEHHUSI IPOBOIHUKOB

B IOMAIIHUX JJIEKTPUUECKUX CETAX.

Pemenue 3a1au ¢ ucnonp3oBanueM 3akoHa Oma
1 hopMyI pacuéra 3JIEKTPUYECKOro
CONPOTHUBIICHUS TP TIOCIIEIOBATEIILHOM U
MapajuieIbHOM COEIUHEHUU ITPOBOTHUKOB.
Omnpenenenue paboThl JIEKTPUUYECKOIO TOKA,
IIPOTEKAIOIIETO YEPES PEZUCTOP.

Ornpenenenne MOIHOCTH IEKTPUYECKOr 0 TOKa,
BBIJICJISIEMOM HA PE3UCTOPE.

HccenenoBanne 3aBUCUMOCTH CUIIBI TOKA 4epe3
JAMIIOYKY OT HanpshkeHUs Ha Hel. Onpenenenue
KII/] marpeBarensi.

Uccnenoranue nmpeoOpa3oBaHusi SHEPTUU

IIPU MOABEME I'Py3a ANEKTPOJBUTATEIEM.
OObsicHEHHE YCTPOMCTBA U MPUHIIUIIA JEHCTBUS
JOMAIIIHUX 3JIEKTPOHATrPEBATENbHBIX MPUOOPOB.
OOBsicHEHNE MPUYUH KOPOTKOTO 3aMbIKAHUS U
MPUHIMIA JEHCTBUSA TUIABKUX MPEIOXPAHUTENCH.
Pemrenue 3a1a4 ¢ UCNIOJIB30BAHUEM 3aKOHA
JIxoynsa—Jlenua

2.3

MarHuTHBIC SIBJICHUS

ITocTossHHBIE MATHUTEIL.
BzaumoneiictBue
IIOCTOSIHHBIX MarHUTOB.
MarHuTHoOg€ 1oJje.
MarnauTHoe mmone 3eMitn

HccnenoBanne MarHUTHOT'O B3aUMOJICHCTBHUS
MMOCTOSIHHBIX MarHUTOB.

N3ydyenrne MarHuTHOrO TOJIsl IOCTOSTHHBIX
MarHuTOB MIPU UX 00ObEAMHEHUHU U Pa3JICJICHUU.
HccnenoBanrue MarHUTHOI'O B3aMMOICHCTBUS
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Y €ro 3Ha4YCHUE JIJIs )KU3HU
Ha 3emsie. OnbIT DpcTena.
MarunurtHoe mnoJe
AJIEKTPUYECKOT O TOKA.
[Ipumenenue
3JIEKTPOMAarHUTOB

B TeXHUKE. JlelicTBUE
MarHUTHOTO MOJIS

Ha MIPOBOJHUK C TOKOM.
DIIEKTPOABUTATEIIb
MIOCTOSIHHOTO TOKA.
Hcnons3oBanue
AJIEKTPOJBUTaTENEN

B TEXHUYECKUX YCTPOMCTBAX
Y Ha TPAHCTIOPTE

MMOCTOSIHHBIX MarHUTOB.
N3yueHne MarHuTHOTO IOJIS1 TOCTOSTHHBIX
MarHuTOB MIPU UX 00bEAUHEHUHU U Pa3JICJICHUU.
IIpoBeneHue ONBITOB MO BU3yaIU3alllX MOJIS
MMOCTOSIHHBIX MarHuTOB.

N3yueHne siBIIeHUS HAMAarHWYMBaHUS BEILIECTBA.
HccnenoBanne neicTBUSA SJIIEKTPUUECKOTO TOKA
Ha MArHUTHYIO CTPEJIKY.

IIpoBeneHre ONbITOB, AEMOHCTPUPYIOLIUX
3aBHCUMOCTb CHJIbI B3aUMOJIENCTBUS KaTYIIKH

C TOKOM M MarHuTa OT CHJIbI M HaIlpaBJICHUS TOKa
B KaTylIKe.

AHan3 cUTyaluil NpakTUYEeCKOro NpUMEHEHUS
AIIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHUX
YCTPOMCTBAX, MPOMBIIIIIEHHOCTH, METUILIMHE).
N3yueHne nericTBUS MArHUTHOTO OIS

Ha MMPOBOJIHUK C TOKOM.

N3ydenue nerlcTBUS 3JIE€KTPOABUTATENA.
N3zmepenue K1/ anexkrpoaBuratenbHOM
YCTaHOBKH.

PacniozHaBanue 1 aHanu3 pa3inyHbIX
MIPUMEHEHUM JIEKTPOJBUTATENEH

(TpaHCTOPT, OBITOBBIC YCTPOMCTBA U JIP.)

2.4

DJIEKTPOMArHUTHAS
WUHITYKIUS

OmnbiTel @apajes. fABineHue
AJIIEKTPOMArHUTHOM
nHaykumu. [Ipasuno Jlenna.
DIIEKTpOreHepaTop.

OnBITHI 11O HCCJIICOOBAaHHNIO SABJICHUA
SHGKTpOMaTHHTHOﬁ HHAYKIOHUH: UCCIICAOBAHUC
W3MEHCHUM 3HAYCHUS U HalrpaBJICHUA
HHAYKIOHNOHHOI'O TOKa
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CriocoObI mosTydeHus
BIEKTPUYECKOUN SHEPTUH.
DIIEKTPOCTAHIIUU

Ha BO300HOBIISIEMBIX
HMCTOYHUKAX YHEPTUHU

Uroro mo pazaeny 37
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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9 KUIACC

No
/11

HaumenoBanue
pa3IesIoB U TEM
y4e0HOTO mpeaMeTa

KonnuectBO
4acoB

[TporpammHoe conepxaHue

OcCHOBHBIE BUABI ACATCIBHOCTH 06yqaroumxc;1

Pa3nen 1. Mexannueckue siBJICHUA

1.1

MexaHn4deckoe
JIBUKEHUE U CIIOCOOBI
€ro OMUCAHUI

10

MexaHn4Y€ecKO€e JBUKEHHE.
MarepuanpHas TOUKA.
Cucrema otcuéra.
OTHOCUTENBHOCTD
MEXaHUYECKOr0 JBUKCHHUS.
PaBHOMepHOE
IIPSIMOJIMHENHOE JIBUKEHHUE.
Hepasuomepnoe
NPSMOJIMHENHOE JBUKEHHE.
Cpenssis 1 MTHOBEHHAs
CKOpOCTb TeJja Ipu
HEPaBHOMEPHOM JIBUKECHUHU.
Yckopenue.
PaBHOyCKOpEHHOE
IIPSIMOJIMHENHOE JBUKEHUE.
CB00OOHOE TTaJIEHHE.
Omnbitel ['anunes.
PaBHOMEpHOE NBUKEHNE

10 OKPY>KHOCTH.

[Iepuon u yacrora
oOparenus. JInneiinas u
YIJIOBasi CKOPOCTH.

AHanu3 u 00CyXKJIeHUE Pa3IMYHbIX TPUMEPOB
MEXaHHUYECKOTO JIBHKCHHUSI.

OOcyxeHue rpaHull MPUMEHUMOCTH MOJEIH
«MarepuagbHas TOUKay.

Ornrcanre MEXaHMYECKOTO TBMKCHUS
paznIu4YHBIMU crioco0amu (ypaBHEHHUE, TabuIIa,
rpaduk).

AHanu3 )KU3HEHHBIX CUTYalU, B KOTOPHIX
MIPOSIBIISIETCS] OTHOCUTEIBLHOCTh MEXaHUIECKOTO
JIBYKCHUS.

HaGmronenne MexaHu4ecKoro ABMKEHUS Tela
OTHOCHUTEHHO Pa3HBIX TENl OTCUETA.
CpaBHeHUE IyTEN U TPACKTOPUNA IBUXKEHUS
OJTHOTO ¥ TOT'O K€ TeJla OTHOCUTEIHHO Pa3HbIX
TEJI OTCYETA.

Amnanu3 Tekcra ["anuest 00 OTHOCUTEIIBHOCTH
JIBUYKEHUST; BBITIOJIHEHHE 3aaHUM 110 TEKCTY
(CMBICIIOBOE UTEHUE).

Omnpenenenre cpeaHel CKOPOCTH CKOJIbKEHUS
Opycka Wiy ABWKCHHUS IIapUKa MO HAKJIIOHHON
IUIOCKOCTH.

AHam3 1 00CyXIeHHE CITIOCOOOB
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LenTpoctpemurenbHoe
YCKOpEHHUe

PUOIMKEHHOTO OTTPESICHUS MITHOBEHHOU
CKOPOCTH.

Omnpenenenre CKOPOCTH PAaBHOMEPHOTO
JBIDKECHHS (IIapUKa B KUJIKOCTH, MOJICITH
AIEKTPUYECKOT0 aBTOMOOWIISI | T. T1.).
Omnpenenenye MyTH, TPOUICHHOTO 3a JJAHHBIN
IPOMEXYTOK BPEMEHH, U CKOPOCTH TeJia

o Tpa Ky 3aBUCUMOCTH ITYyTH PABHOMEPHOTO
JIBKEHUS OT BPEMCHH.

OO0cy)aeHnue BO3MOXKHBIX TTPUHITUIIOB
JEUCTBUS IPUOOPOB, U3MEPSIOIINX CKOPOCTh
(cnuIOMETPOB).

Brruncnenue myTy v CKOpOCTH TIPU
PaBHOYCKOPEHHOM MPSMOJIUHEHHOM JIBIKCHUN
Tela.

OrnpeneneHne IPOUICHHOTO IMYTH U YCKOPEHUS
JIBMKEHUS TeNa 1Mo TpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOT'O IPSIMOJIMHEHHOTO
JBIDKCHHS Tela OT BPEMEHHU.

IIposepra eunomeswvi: eciu

npu pasHOYCKOPEHHOM OBUICEHUU

0e3 HauabHOU CKOPOCMU NYMU OMHOCAMCSL
KaK psi0 He4wémHulX yuces, mo
COOMEemcmayouue nPOMeNCymKu pemeHu
0O0UHAKOBYL.
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OnpeneneHue yCKOpeHus Tena

IIPU PAaBHOYCKOPEHHOM JIBH)KEHUH

10 HAKJIOHHOM MJIOCKOCTH.

W3mepenue neproaa u 4acTOThl OOpaIeHHs
TeNa Mo OKPYXKHOCTH.

Omnpenenenre CKOpocTH paBHOMEPHOTO
JBUKEHUS TENA M0 OKPYKHOCTH.

Pemenue 3a1a4 Ha onpeneneHue
KMHEMAaTUYECKUX XapaKTEPUCTUK
MEXaHUYECKOTO IBUKEHUS Pa3INYHbIX BUJIOB.
PacnioznaBanue u npuOIMKEHHOE ONTMCaHUE
pa3IMYHBIX BUIOB MEXaHUUECKOIO ABMXKECHUS
B IPUPOJIE U TEXHHKE (Ha MpUMepax CBOOOTHO
HaaoUX TeNl, IBUKEHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIOPTHBIX CPEACTB U Ap.)

1.2

BzaumoneiicTBue TeI

20

[Tepseiit 3akoH HeroToHa.
Bropoi 3akon Herotona.
Tperunii 3akoH HprotoHa.
[IpuHiun cyneprno3uuuu
CHUIL.

Cuna ynpyroctu. 3aKOH
I'yka. Cuia TpeHus: cuiia
TPEHUS CKOJIb)KEHUS, CUJIa
TPEHUs MTOKOsI, IPYTUe BUMIbI
TPEHUSI.

Cuiia TsKeCTH M 3aKOH
BCEMUPHOI'O TATOTEHHUS.

Habmronenue u 006Cyx1€HUE ONBITOB

C JIBDKCHHEM TeJjla P YMEHBIIICHUH BITHSTHUS
JIPYTHUX TEI, MPEMSATCTBYIONINX JIBIKCHUIO.
Amnanns tekcta [amuiiest ¢ onmucaHueMm
MBICJICHHOT'O SKCTICPUMEHTA,
00O0CHOBBIBAIOIIETO 3aKOH UHEPIIHH;
BBITIOJTHEHUE 3aJJaHUH TI0 TEKCTY (CMBICIIOBOE
YTEHUE).

OO6cy)aeHue BO3MOKHOCTH BBITIOTHCHUS
3aKOHA MHEPIIUU B Pa3IMYHBIX CHCTEMaXx
OTCUETA.

HaGmronenue u o0cyxaeHne MEXaHUIECKUX
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Y ckopeHnue cBOOOIHOTO
najieHus. J[Br>KeHue rmiaHer
Bokpyr Counnna. [TepBas
KOCMHYECKasi CKOPOCTb.
HeBecomocTs u neperpysku.
PaBHOBeCHe maTepruanbHON
TOYKH. AOCONTIOTHO TBEPI0E
Telio. PaBHoBecHe TBEPAOTO
TeJa C 3aKPEIUIEHHON OChIO
BpamieHusi. MOMEHT CHUJIBI.
LlenTp TsKECTH

SIBJICHUM, IPOUCXOISIIINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM

Y YCKOPEHHOM JIBUKEHUU OTHOCUTEIBHO
KaOuHeTa (U3HKU.

JlelicTBUS C BEKTOPAMU CHUJI: BBITIOJIHEHUE
3a1aHUM 1O CJIOKEHUIO U BBIYUTAHUIO
BEKTOPOB.

Hablntonenue u/minm npoBeeHUE OIBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTh YCKOPEHUS
Tea OT MPUIIOKEHHON K HEMY CUJIbl U MACCHI
Tena.

AHalu3 ¥ 00BSICHEHUE SIBJICHUIM

C UCIIOJIb30BAaHUEM BTOPOro 3aKoHa HproTOHAa.
Pemrenue 3a1a4 ¢ uCronb30BaHUEM BTOPOTO
3akoHa HproTOHA M ipaBHiIa CI0KEHUS CUIL.
Onpenenenue KECTKOCTU MPY>KUHBI.

AHanu3 cuTyaluii, B KOTOPbIX HAOIIOAAI0TCS
ynpyrue nedopmaiuu, 1 uX 00bICHEHHE

C UCIIOJB30BaHUEM 3aKoHa | 'yKa.

Petienue 3aa4 ¢ UCTIOIB30BaHUEM 3aKOHA
I'yka.

HccnenoBanne 3aBUCUMOCTH CUIIBI TPEHUS

CKOJIBKCHHUSA OT CHUJIbI HOPMAJIBHOI'O JIaBJICHUS.

OO0cyxeHne pe3ynbTaToB UCCIENOBAHHS.
Omnpenenenue ko3P puumeHTa TpeHus
CKOJIb)KCHHS.

N3mepenne cuibl TPEHUS TOKOSL.
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Pemenwne 3a1a4 ¢ ucronp3oBaHueM HopMyIIbI
JUUISL CWJTBI TPEHMS CKOJIBKEHHUS.

AHanu3 ABMKEHUS TeJI TOJILKO 10T IEHCTBHEM
CHUJIBI TSDKECTH — CBOOOJHOTO MaJICHHUS.
OOBsICHEHHE HE3aBUCHMOCTH YCKOPECHHS
CBOOOJIHOTO MAJIEHHS OT MACCHI Tela.

O11eHKa BETUYHMHBI CHIIBI TATOTSHUS,
JNIEUCTBYIOIIEN MEXY ABYMS TEIaMH

(1151 pa3HBIX Macc).

AHanu3 IBHKEHUS HEOSCHBIX TEI

I10JT JEMCTBUEM CHJIBI TATOTCHHUS

(C UCTIOJIB30BAHUEM JIOTIOJTHUTEIBHBIX
HUCTOYHUKOB MH(POpMAIIUN).

Penienune 3a71a4 ¢ MCMOJIL30BaHUEM 3aKOHA
BCEMHUPHOTO TATOTCHUS U (DOPMYIIbI

JUJISL pacy€ra CUJIbI TSKECTH.

AHaJIU3 OPUTHHAIBHOTO TEKCTA,
OMUCHIBAIOIIIECTO MPOSBJICHUS 3aKOHA
BCEMHUPHOTO TSATOTEHUSI; BBITIOJIHEHUE 3a]JaHUN
10 TEKCTY (CMBICJIOBOE YTEHUE).

Habmronenue u o0cykaeHNE OMBITOB

110 U3MEHEHMIO BEca Tejla P YCKOPEHHOM
JIBVDKCHUM.

AHanu3 yCca0BU BO3HUKHOBEHHSI HEBECOMOCTH
U TIePErPY3KH.

Pemienue 3agau Ha onpeeeHue Beca Tena

B PA3JIMYHBIX YCIOBUSIX.

49



AHanu3 cuii, 1eUCTBYIONINX Ha TENO,
ITOKOSIIIEECS HA OTOpE.
OmnpeneneHue HEHTpa TAKECTH PA3TUYHBIX TEI

1.3.

3aKOHBI COXpaHEHUS

10

Nmnynec Tena. M3menenune
UMITyJIbca. IMIysbC CUTIBI.
3aKOH COXpaHEHHUS
uMIlysbca. PeaktuBHoe
JBUKEHUE.

Mexanunueckast pabota u
MOIIIHOCTE. Pabora cui
TSYKECTH, YIIPYTOCTH,
TpeHus. CBs3b JHEPTUU U
pabotsl. [loTeHnManbpHas
SHEpPrus Teja, MOJHATOro
HaJl MIOBEPXHOCTHIO 3EMJIU.
[ToreHunanbHas SHEPTUs
CKaTOM IPY’KHUHBI.
Kunernueckas sneprus.
TeopeMa 0 KHHETHYECKOM
SHEPIruu. 3aKOH COXPaHEHUSs
MEXaHUYECKOU YJHEPTUH

Habmronenue u o0CyxkaeHUE OMBITOB,
JEMOHCTPUPYIOILUX [Tepeiady UMITYJIbCa

IIPY B3aUMO/ICIICTBUY TEJl, 3aKOH COXPAaHEHUS
UMIIyJIbca IPU a0COIOTHO YIIPYTOM U
HEYIIPYTrOM B3aUMOJEUCTBUN TEIL.

AHanu3 cuTyaluii B OKpy>Karolen Ku3Hu

C UCIOJIb30BAHMEM 3aKOHA COXPaHEHUs
UMITYJIbCA.

PacniosHaBaHue sSIBJIEHUS] pEAaKTUBHOTO
JBUKEHUS B IPUPOJE U TEXHUKE.
[IpumeHeHne 3aK0Ha COXPaHEHHs UMITYJIbCa
JUTS pacuéTa pe3ysIbTaTOB B3aUMOJICHCTBUS TEJ
(Ha mpuMepax Heynpyroro B3auMOJEHCTBHUSA,
YIPYyroro HEHTPaIbHOI'0 B3aUMOIEUCTBUS ABYX
OJIMHAKOBBIX T€Jl, OTHO U3 KOTOPBIX
HEIOABHKHO).

Pemenue 3a1a4 ¢ uCnosb30BaHUEM 3aKOHA
COXpaHEHUs UMITYJIbCa.

Omnpenenenne paboThl CUIIbI YIPYTOCTH

IIpU NOABEME Ipy3a C UCIOIb30BaAHHEM
HEMOJBUKHOT'O U MOJABHKHOTO OJIOKOB.
N3mepenne MOITHOCTH.

N3mepenune noTeHnnanbHOU S3HEPTUH YIPYTO
1epOpMUPOBAHHON NIPYKIHBI.
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N3mepenne KUHETUYECKOW SHEPTUH TeIa

10 JJIMHE TOPMO3HOTO Ty TH.
DKCNEPUMEHTAIBLHOE CPABHEHUE U3MECHEHUS
IIOTECHIIMAJIBHOW U KUHETUYECKOM SHEPTUU Tella
IIpY JBM>KEHUH MO HAKJIIOHHOW TJIOCKOCTH.
DKCIiepuMEHTaJIbHAs! IPOBEPKA 3aKOHA
COXPAHEHHS] MEXaHUYECKOW YHEPT U

Ipy cCBOOOHOM MA/ICHUU.

[IpumeHeHne 3aKOHA COXpAaHEHUS
MEXaHWYECKOW SHEPIuu I pacuéra
MOTEHIIMAIbHOW U KHUHETUYECKON YHEPTUH TeNa.
Pemenue 3a1au ¢ HCIIOJIB30BaHMEM 3aKOHA
COXPAHEHHS] MEXaHUYECKOU SHEPTUU

Utor

0 TIO pa3emny

40

Paznen 2. MexaHnuyeckue Ko

Je0AHNUA U BOJTHBI

2.1

MexaHnueckue
KoJiIcOaHus

7

KonebarensHoe nBmxeHHeE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJICOaHMIA: TIEPUOI,
4acToTa, aMIUIUTYa.
Marematnueckui u
NPYXUHHBIN MasiTHUKU.
[IpeBpaienue >ueprun
pu KoJiebaTeIbHOM
JBUYKEHUU.

3aryxaronue KoieoaHusl.
Boinyx1eHHbIE KOTIeOaHusl.
Pe3onanc

Habmronenne konebanuii o JEMCTBUEM CHUIT
TSDKECTHU U YIIPYTOCTH U OOHApYKEHUE
o00HBIX KOJIEOAHUH B OKPY>KaIOIIEM MUPE.
AHanu3 kojebaHuil rpy3a Ha HUTH U

Ha npy>kuHe. OnpeeneHue 4acTOThI
KoJe0aHUH MaTEeMAaTUYECKOT0 U IPY>KUHHOTO
MAasITHUKOB.

HabOmronenne u 00bsICHEHUE SIBICHUSI
pe3oHaHca.

UccnenoBanue 3aBUCUMOCTH NIEpUOA
KoJeOaHu MOABEIIEHHOT0 K HUTH Ipy3a

OT JUIMHEI HUTH.
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[TpoBepka HE3aBUCUMOCTH Teproa KoJeOaHUH

rpysa, noaBCIICHHOIO K JICHTEC, OT MacCChI I'py3a.

HaGnronenue u 00Cyx1eHNE OMBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTb IepHUOaa
KosieOaHUiA TPY>KUHHOTO MasiTHUKA OT MAaCChI
rpy3a 1 )KECTKOCTH MPYKUHBI.

[TpumeHeHre MaTEMaTHIECKOTO U TPY>KUHHOTO
MasTHUKOB B Ka4€CTBE MOJICIICH /I ONMCAHUS
KOJICOaHMI B OKPYIKAIOIIEM MUpE.

Pemenue 3a1a4, CBSI3aHHBIX C BBIYMCICHUEM
WIH OIICHKOM 4acTOThI (epuoza) KoaeoaHuit
H3zmepenue yckoperus c60600H020 NAOeHUs:

2.2

Mexanunyeckue
BOJIHBL. 3BYK

MexaHn4eCcKHUe BOJIHEI.
CBolicTBa MEXaHUYECKHUX
BOJH. [IpononbHbIE N
MOTNEepEeYHbIC BOJIHBI. J{TnHa
BOJIHBI U CKOPOCTb €€
pacnpocTpaHEHHs.
MexaHn4yecKHue BOJIHBI

B TBEPAOM Telle,
CEHCMMYECKHE BOJIHEIL.
3ByK. '/pOMKOCTb 3BYyKa U
BbIcOTa TOHA. OTpakeHue

3ByKa. MHppa3Byk u
yIBTPa3BYK

OO0HapyXeHue 1 aHaJu3 BOJTHOBBIX SIBJICHUIN
B OKPY’KaloIeM MHpE.

Habmonenue pacripocTpaHeHus MPOA0TbHbBIX
U TIOTIEPEYHBIX BOJIH (Ha MOJIEIIN) U
OoOHapy>KeHHE aHATOTUYHBIX BUJIOB BOJIH

B IIpHpo/ie (3BYK, BOJIHBI Ha BOJIE).
Brrunciienne JyiMHBI BOJHBI M CKOPOCTH
pacnpocTpaHeHUs! 3ByKOBBIX BOJIH.
DKCIEepUMEHTAIBHOE OTPE/ICIICHUE TPAHUI]
YaCTOTHI CIBIIIUMBIX 3BYKOBBIX KOJICOAHUH.
HaGronenme 3aBUCHMOCTH BBICOTHI 3BYKa

OT YaCTOTHI (B TOM YHCJIE, C UCITOJIB30BAaHUEM
MY3bIKaJTbHBIX HHCTPYMEHTOB).

Habmronenne u 00bACHEHUE SIBJIEHUS
aKyCTHYECKOTO PEe30HAaHCA.
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AHanu3 OpUrHHAIIBHOTO TEKCTa, TOCBAIIEHHOTO
UCITI0JIb30BAHUIO 3BYKA (UJIM yJIbTPa3ByKa)

B TEXHUKE (IXOJOKaIMs, YIbTPA3BYK

B MEJUIIUHE U JP.); BBIIOJHECHHUE 3aJaHUI

10 TEKCTY (CMBICIIOBOE UYTEHUE)

Uroro no pazneny

15

Pa3nes 3. DieKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI

3.1 | DaekTpoMarHuTHOE 6 DNeKTpOMarHuTHOE ToJIe. [TocTpoenue paccyx1eHnii, 000CHOBBIBAIOLIUX
noJje u DNEKTPOMAarHUTHBIC BOJHBL. | B3aUMOCBSI3b 3JIEKTPUUECKOI0 U MAarHUTHOTO
AJIEKTPOMATrHUTHBIC CaoiicTBa TIOJICH.

BOJIHBI AIIEKTPOMATHUTHBIX BOJH. DKCIEepUMEHTAIbHOE U3yUEHUE CBOCTB
IIxasa >IEKTPOMarHUTHBIX | HJIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE
BOJIH. Mcnionbp3oBanue C TIOMOIIIbI0 MOOMIIBHOTO TenedoHa).
AJIEKTPOMArHUTHBIX BOJIH AHanu3 peHTTeHOBCKUX CHUMKOB
JUTSI COTOBOM CBSI3U. YeJI0BEYECKOr0 OpraHu3mMa.
DNEKTPOMAarHUTHAs MPUPOJA | AHaIM3 TEKCTOB, OMKMCHIBAOIINX MTPOSBICHUSI
cBeta. CKOpOCThH CBeTA. AIIEKTPOMATHUTHOTO U3ITyYEHUS B IPUPOIE:
BonHOBEIE CBOMICTBA CBETA | JKUBBIC OpPraHU3MBI, U3Ty4EHUSI HEOECHBIX TeJ
(CMBICIIOBOE UTEHUE).
PacrnioznaBanuve u ananus pa3inyHbIX
NPUMEHEHUH 3JeKTPOMarHUTHBIX BOJTH
B TEXHUKE.
N3yueHne BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3anau ¢ ucnonb3oBanueM (HopMyi
JUTSL CKOPOCTH 3JIEKTPOMArHUTHBIX BOJH, JITTHHBI
BOJIHBI M YaCTOTHI CBETA
Hroro mo pa3aeny 6
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Pa3nena 4. CBeToBbIC ABJICHUSA

4.1

3aKOHBI
pactpoCTpaHECHUS
CcBETAa

JlydeBast mozeinb cBeTa.
Hctounuku caera.
[IpamonuHueliHOE
pacnpocTpaHEHHUE CBETA.
3atmenusa ConHua u JIyHBL
Otpaxenue cBera. [linockoe
3epKano. 3aKOH OTpa)XEeHUs
CBETA.

[Ipenomnenue cera. 3aKoH
npenomiieHus csera. [lomnoe
BHYTPEHHEE OTPaXKECHUE
ceera. Mcnonbs3oBanue
MOJIHOT'O BHYTPEHHETO
OTpPaXKEHUS B ONTUYECKUX
CBETOBO/AX

HaOmronenue oneIToB, AEMOHCTPUPYIOIINX
SIBJICHUE MPSAMOJIMHEMHOT O pacpOCTPaHECHUS
cBeTa (BO3HUKHOBEHUE TEHU U MOJYTEHHU),

U UX UHTEPIIPETalUsl C UCTIOIB30BAaHUEM
MIOHSITUSI CBETOBOI'O Jyya.

OOBsICHEHHE M MOJICTTUPOBAHUE COTHEYHOTO U
JIYHHOT'O 3aTMEHUM.

UccnenoBanue 3aBUCUMOCTH YIJia OTPaXKEHUS
CBETOBOIO JIy4ya OT yrjia MajeHus.

N3yuyenue cBOMCTB M300pakeHUs B INTIOCKOM
3epKaie.

HaOimronenne n o0bsiICHEHHE ONBITOB

IO TTOTYYCHHIO N300paKE€HU B BOTHYTOM U
BBITTYKJIOM 3epkaiax. HaGmonenue u
00BSICHEHHE OIBITOB TI0 MPEJIOMJICHHUIO CBETA
Ha rpaHUIIC pa3JIMYHBIX CPEJl, B TOM YHUCIIE
OTBITOB C TIOJIHBIM BHYTPEHHUM OTPAKCHHUEM.
HccnenoBanue 3aBUCUMOCTH yTJia
MPEJIOMJICHHS OT yTila MajeHus CBETOBOTO JIy4ya
Ha IPAHUIIE «BO3YX—CTEKIOM.
Pacnio3zHaBaHue SBJICHUMN OTPAXKEHUS U
MIPEJIOMIICHUS CBETA B TTOBCEIHEBHOM KU3HHU.
AHanu3 U 00bICHEHHE SIBICHUS ONTUYECKOTO
MHpaxa.

Pemenue 3a1a4 ¢ UCITOIL30BAHUEM 3aKOHOB
OTPXKECHUS U MIPEJIOMJICHUS CBETA
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4.2 | JIuH3bI U ONITHYECKHE 6 Jlunza. Xox nydeit B ma3e. | [lonydeHne n300pakeHUH C TTOMOIIBIO
puOOpHI Onruyeckas cucrema cobOuparonieit u pacceuBaronen JuH3.
¢doroanmapara, MUKpockomna | Onpenenenue (GOKyCHOro pacCTOSTHUS U
u Teneckormna. ['na3 kak ONTUYECKOU CHJIbI COOMPAIOIIEH JTNH3BI.
ONTHYECKAs CHCTEMA. AHalM3 yCTpONCTBa U MPUHIINIA IEUCTBUS
bnuzopykocts u HEKOTOPBIX ONTUYECKUX MPUOOPOB:
JATbHO30PKOCTh ¢doTroanmapaTa, MUKpOCKOIIA, TEIECKOIA.
N3y4yenue Mojienu riaza Kak ONTHYECKOiM
CUCTEMBI. AHaNIU3 IBJIEHUIN OJIM30PYKOCTH
U 1alIbHO30PKOCTH, MIPUHIIUIIA AEHCTBUSA
OUYKOB
4.3 | Paznoxenue 0enoro 3 Paznoxenue 0enoro ceera HabGntonenue pasznoxxenus 0e1oro ceera
CBETa B CIIEKTP B criekTp. OnbITel HpIOTOHA. | B CIIEKTD.
CioxxeHue CreKTpaIbHBIX Hab6mronenne u 00bsICHEHHUE OIBITOB
uBeToB. /ucnepcus ceera 10 TTOJIYYEHHIO OEJIOro CBeTa MpHU CI0KEHUU
CBETa Pa3HBIX I[BETOB.
[IpoBenenue u 0ObSICHEHHE OIBITOB
110 BOCHPUSITUIO LIBETA IPEAMETOB IIPU UX
HAOJII0/ICHUU Yepe3 1IBETOBbIE (DUIIBTPHI
(LIBETHBIE OYKH)
Hroro no pazneny 15
Pa3znen 5. KBanTOBBIE SIBJICHUS
5.1 | Ucniyckanue u 4 OnbiTel Pezepdopaa u OOGcyxnenue nenu onsitToB Pezepdopaa

IHOrjaomcHUuC CBCTa
aTOMOM

IJTAaHETapHAasi MOJIENIb aTOMa.
Monens aroma bopa.
Hcnyckanue u nornouieHue

I10 UCCIICAOBAaHNIO aTOMOB, BBIJIBHXKCHHC
TUITIOTEC3 O BO3MOKHBIX PE3YJIbTaTaX OIILITOB
B 3aBUCUMOCTH OT IIPCAIIOJIaracMoro CTpoCHuA
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cBeTra aToMOM. KBaHTHL.
JIuHevaTeie CIIEKTPBI

aToMOB, (hOPMYTUPOBAHUE BHIBOJIOB

W3 PE3YJIbTATOB ONBITOB.

OO6cyxaeHue NpoTUBOPEUrid MIaHEeTapHON
MOZEJIM aTOMa U OCHOBAHUU JJIsI TUIIOTE3bI
Bopa o cranronapHbIX OpOUTaxX JIEKTPOHOB.
HaGronenne CrutonmHpIX ¥ THHEHYaThIX
CIIEKTPOB M3JIyUYECHUS PA3TUYHBIX BEIIECTB.
OObscCHEeHHE TMHENYATHIX CIEKTPOB U3TYyYEHUS

5.2

CTpOCHI/IG aTOMHOTI'O
AApa

PanuoaktuBHOCTE. ANb(a-,
Oera- ¥ TaMMa-u31yYEHUsI.
CtpoeHue aTOMHOTO s1pa.
Hyxionnas monens
aTOMHOrO siipa. M30Tors!.
PanuoaxkTusHbIE
npeBpaiienus. llepuon
noJiypacnaja aTOMHBIX siJIep

OO6cyxeHrne BO3MOXKHBIX TUITOTE3 O MOZEIIAX
CTPOCHHS sizipa.

Omnpenenenre cocTasa siiep Mo 3alaHHbIM
MAacCCOBBIM H 3apsIIOBBIM YUCIIAM H

TI0 TIOJIOKCHUIO B TIEPHOIUICCKOMN CUCTEME
HJIEMEHTOB.

AHanu3 U3MEHEHUs COCTaBa SJpa U €ro
TIOJIOKCHUS B TICPUOTUYECKON CUCTEME

IPH O-PaTMOAKTHBHOCTH.

HccnenoBanne TPEKOB 0.-4ACTHUIL IO TOTOBBIM
dbotorpadusim.

OO0HapyxXeHue 1 U3MEPEHHE PAIUAIIMIOHHOTO
(oHa ¢ TOMOIIBIO TO3UMETPA, OIIEHKA €T0
WHTEHCHUBHOCTH.

AHanu3 OMOTOTHYECKUX U3MEHEHUH,
MPOUCXO/ISIINX MO/ IEHCTBUEM
PaINOAKTUBHBIX N3ITYICHHM.
Hcnonp3oBanne palnOaKTUBHBIX U3TYICHUI
B MEIUITUHE
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5.3 | SnepHble peakiun 7 Anepusbie peakuuu. 3akoHbl | Pelienue 3a1a4 ¢ HCHOJIb30BaHUEM 3aKOHOB
COXpaHEHMS 3apsAI0BOrO U COXPaHEHUSI MACCOBBIX U 3aPSIIOBBIX YUCEI
MacCOBOIr'0 YHCEl. DHEPIUsl | Ha ONpeJieTIeHUuE Pe3yIbTaToOB IEPHBIX
CBSA3U aTOMHBIX saep. CBsA3b | peakiuii; aHaAIM3 BO3MOXHOCTH WJTH
MaccChl M DHEPIUuM. Peakiun | HeBO3MOXKHOCTH SIFICPHOM PEaKIIUH.
CUHTE3a U JICJICHUS SIED. OueHKa YHEPTUH CBSI3H SIAEP C UCIIOIb30BAHUEM
Hcrounukn sneprun ConHua | popmysisl DWHIITEHHA.
U 3BE31. SnepHas OO0cyx1eHre MePCIEKTUB UCTIONb30BAHUS
sHepretuka. JleiicTBus YIPaBISIEMOr0 TEPMOSAEPHOTO CUHTE3A.
PaJMOaKTUBHBIX U3NYYeHUH | OOCyKIeHUE IPEUMYIIECTB U 9KOJIOTHIECKIX
Ha KUBbIEC OPraHU3MbI po0JIeM, CBSI3aHHBIX C SJIEPHOM SHEPTETUKOM
Utoro no pazneny 17

IHoBTOPUTEILHO-0000 A0 IIUIT MOYJIb

IToBTOpEHME U
o0o01eHne
COJIepKaHUsI Kypca
busukn 3a 7—9 Ki1accel

9

CucremaTuzanus u
0000111eH1Ee TPETMETHOTO
COJIep KaHMS M OITbITa
JeSITENbHOCTH,
npHOOPETEHHOTO

IpU M3yYEHUU BCETO Kypca
(GU3UKH OCHOBHOT'O OOIIEro
00pa3oBaHus.

[ToaroroBka kK OCHOBHOMY
rOCy/IapCTBEHHOMY
AK3aMEHY Mo (U3UKE

TSl OO y4aroIuxcs,
BBIOPABIIINX 3TOT Y4EOHBIN
peaMeT

BrimonHeHne yaeOHbIX 3a/1aHui, TPEOYIOIINX
JE€MOHCTPALIMK KOMIETEHTHOCTEH,
XapaKTePU3YIOIIUX €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

— IPUMEHEHUS TIOTYYCHHBIX 3HAaHUN

JUTSl HAY9HOT'O OOBSICHEHHS (PU3UUYECKHUX
SABJICHUM B OKpY>KalOILEeN IPUPOJE,

B TTOBCEAHCBHOM JKM3HU U BBISIBIICHUS
(U3NIECKUX OCHOB PsAZIa COBPEMEHHBIX
TEXHOJIOTH;

— IPUMEHEHUS] OCBOSHHBIX
AKCIIEPUMEHTATLHBIX YMEHUH

JUTSI UCCTIEIOBAHUS (PU3UYECKUX SIBJICHUM,
B TOM YHCJIE JIJIsl IPOBEPKH TUIIOTE3
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Y BBISIBJICHUS 3aKOHOMEPHOCTEH.

Perienne pacu€THpIX 3a/1a4, B TOM YHUCIIE
MIPEANOIATrafoIINX UCTIOIb30BaHNE (DU3UIECKUX
MOJIEJIEN 1 OCHOBAHHBIX HA COJIEPKAHUU
Pa3JIMUHBIX Pa3eNioB Kypca PU3UKHU.
BrinonHnenue v 3ammra rpynmnoBbIX WU
WHUBUIYaJIbHBIX IPOEKTOB, CBSI3aHHBIX

C cojJiepaHueM Kypca GU3UKU

Uroro no pazaeny 9
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOT'PAMME
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