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®denepanpHas pabodas mporpamma 1o ydeonomy mpeamety «Dusuka» (0a30BbIN
ypoBeHb) (mpeamerHas obOnactb «EcTecTBEHHO-Hay4yHBIE TIPEAMETHI»)  (manee
COOTBETCTBEHHO — Iporpamma 1o ¢pusnke, Pu3nka) BKIIOYAET MOSCHUTEIbHYIO 3aMUCKY,
coziep kaHre oOy4eHMs, TUTAHUPYEMBIE Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI IO (PU3HUKE,
TEMaTUYeCKOe TUIAaHUPOBAHUE.

MNOACHUTEJIBHAA 3AIIMCKA

[Iporpamma no ¢u3nke Ha ypoBHE OCHOBHOTO 00111er0 00pa30BaHUsI COCTaBJIeHA Ha
OCHOBE IMOJIOKEHUH M TpeOOBaHUM K pe3yJibTaTaM OCBOCHHS Ha 0a30BOM YypOBHE
OCHOBHO 0Opa3zoBaTenbHON mporpammel, npeacraBieHHbx B PI'OC 00O, a takxkec
y4é€roM (enepanbHOil paboueil mporpammbl BocnuTanus U KoHuenuu npenojaBaHus
y4ueOHOro npeamera « Pu3nkay.

Copepxanue mporpamMmbl 10  (U3MKE HANpaBleHO Ha  (QOpMUpPOBaHUE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH OOYYAIOIIMXCA U OPraHU3alMI0 U3YYeHUs] (PUBHKU
Ha JIeATEeJIbHOCTHOM OocHOBe. B mporpamme mno (pu3MKe yYHUTHIBAIOTCS BO3MOKHOCTH
yueOHoro mnpenMera B peanuzanuu TpeboBanuit PI'OC OOO kK miIaHUPYEMbIM
JUYHOCTHBIM M METANpEeIMETHBIM pPe3yJIbTaTaM OOY4YEHHUs, a TaKKe MEXIPEIMETHbBIE
CBSI3M €CTECTBEHHO-HAyUYHBIX YUY€OHBIX MPEIMETOB Ha YpPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHUs.

[Iporpamma 1o (pu3MKE YCTaHABIMBAET paclpeiesieHHe y4eOHOro Marepuania Io
rogam oOydeHus (1o KiiaccaM), mpejiaraeT IpUMEPHYIO MOCIeI0BaTeIbHOCTh U3YUEHHUS
TE€M, OCHOBAaHHYIO Ha JIOTHUKE Pa3BUTHS MPEIMETHOIO COJAEPKAHUS U yUETE€ BO3PACTHBIX
0COOEHHOCTEH 00yUYaroIMUXCH.

[Iporpamma no ¢usuke paszpaboTaHa ¢ LETbIO OKa3aHHUS METOJAMYECKOW MOMOIIH
YUHTEIII0 B CO3/IaHUU paboyell mporpaMmsl 1o y4eOHOMY IIPEIMETY .

du3uka SABISIETCS CHUCTEMOOOPA3YIOIIUM JJii E€CTECTBEHHO-HAYUYHBIX Y4eOHBIX
IPEIMETOB, MOCKOJBKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IMPOLIECCOB U SIBJICHUM,
U3y4YaeMbIX XMMHEH, Ouoioruei, actpoHomMuel u (usnyeckoi reorpadueil, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYUYHYIO KAapTUHY MHpa, MPEAOCTaBIsIeT HauOoJee SICHbIe
oOpa3lbl MPUMEHEHUsT HAYyYHOrO METO/Ja MO3HAHUS, TO €CTh Croco0a MOIy4YeHus
JIOCTOBEPHBIX 3HAHUMN O MUpE.

Onmna w3 THaBHBIX 3a1ad  (pu3Myeckoro oOpa3oBaHUS B CTPYKType OOIIETro
o0pa30oBaHusi COCTOUT B (GOPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH U UHTEpeca
K HayKe y 00yJarommxcsl.

N3ydyenne ¢usmku Ha 0a30BOM YpPOBHE MPEAINOIAaraeT OBJIAJACHHUE CIEXyIOIIMMHU
KOMIIETEHTHOCTSIMU, XapaKTEPHU3YIOUIMMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

HAY4YHO OOBSCHSTH SIBJICHUS,

OLICHMBATh M TIOHUMATh OCOOCHHOCTU HAYYHOT'O HUCCIIEA0BaHUS; HHTEPIIPETUPOBATH

JAHHBIE W MCIOJb30BaTh HAy4YHbIE J10KA3aTEIbCTBA
JUTSI TIOJTYY€HUSI BBIBOJOB.



Lenu n3ydenus GU3UKUA HA YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHMsI ONPEAETICHBI
B Konnenmuu mnpenonaBanus ydeOHoro mnpeamera «®duszmka» B 00pa3oBaTeNbHBIX
Opra"u3anusax Poccniickon ®enepanun, pean3yIOIIUX OCHOBHBIE
oOmieoOpazoBareNbHble  NPOrpaMMmbl,  yTBepkACHHOW  pemeHueM  Kosteruu
MunuctepcTBa npocelienus Poccutickoit denepanuu (mpotokon ot 3 pexadps 2019 r.
No TTK-4BH).

Lenu nzydyeHust u3nKu:

NpHOOpEeTEeHNE MHTEpeca M CTPEeMIICHUS O0Yydarolmxcs K HAyYHOMY H3YUYCHUIO
IPUPOBI, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TPEJCTABICHUNA O HAYYHOM METOJAE TMO3HAHUS U (OopMHpOBaHHE
UCCJIEIOBATENILCKOIO OTHOILIEHUS K OKPY KAIOLIUM SIBJICHUSIM;

dopMupoBaHHE HAyYHOTO MHPOBO33PEHHUS KakK pe3yjbTaTa H3yUYeHHUS OCHOB
CTPOCHHSI MaTepUH U (PyHAAMEHTAIbHBIX 3aKOHOB (DU3HKHU;

dopMupoBaHHE TPEACTAaBICHUA O POIM (PU3UKH [ Pa3BUTHS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHU;

pa3BUTHE MPEICTABICHUNM O BO3MOXHBIX cepax Oyayuien npodeccuoHalIbHON
JESITEIbHOCTH, CBA3aHHOM C (PU3MKOM, MOATOTOBKA K JaJbHEHIIEMY OOyUYEHHUIO B 3TOM
HaIpaBIICHUH.

JlocTuKeHHe 3TUX LeNeld MporpamMmbl 1Mo (pU3MKe Ha YpOBHE OCHOBHOIO OOILEro
oOpa3oBaHMsI 0OECTIEYNBACTCS PELICHUEM CIEAYIOLIUX 3a1a4:

nprOOpeTeHNe 3HAHWKM O JMCKPETHOM CTPOSHUHM BEIIECTBA, O MEXaHHUYECKHUX,
TEIJIOBBIX, JICKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHre yMEHUW OMNHUCHIBAaTh M OOBSCHATH (PU3UYECKUE SIBICHHSIC
UCIIOJIb30BaHUEM TIOJyUYEHHBIX 3HAHU;

OCBOEHHE METOJOB PEIICHUs MPOCTEHININX PacUYETHBIX 3a7ad C MCIOJIh30BAaHUEM
buznyecKkux Mojenell, TBOPUYECKUX U MPAKTUKO-OPUECHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHHMM HaOMI0aTh MPUPOJHBIC SBICHUS W BBIMIOJHATH OIBITHI,
n1abopaTtopHble pabOThl M IKCHEPUMEHTANbHbIE HCCIEAOBAHUSA C HCIOJIb30BAaHUEM
U3MEPUTENbHBIX TPUOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ HHPOpMaIen HU3NIECKOTo COACpKaHUs, BKIIIOYAs
UHPOPMAITUI0O O COBPEMEHHBIX JOCTIDKEHUSX (U3UKH, aHAIW3 W KPUTHYECKOE
OIICHMBaHUE MH(HOPMAIINH;

3HAKOMCTBO CO cdepamMu TPOGECCHOHAIIBHOM  JCATEIbHOCTH, CBSI3aHHBIMH
C (U3MKOH, M COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha JOCTH)KCHHSIX
(bU3MYEeCKO HAYKH.

Ha wusyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETo
obpasoBanusi orBoauTcss 238 vacoB: B 7 Kiacce — 68 uwacoB (2 yaca B HeEIIO),B
8 kimacce — 68 yacos (2 uaca B Heneno), B 9 kiacce — 102 vaca (3 vaca B Hezeio).

[IpennaraemMslii B mporpamme 1o gpusuke nepedeHb 1a00paTopHbIX padoT U OMBITOB
HOCUT PEKOMEHJATENbHBIA  XapakTep, YYUTeNb JelaeT BbIOOp MPOBEIACHUS
7a00paTopHbIX pPabOT M OMNBITOB C YYETOM HMHAMBHUIYAIbHBIX OCOOCHHOCTEH
oOy4Jaronmxcsi, CHHUCKa DSKCIEPUMEHTANbHBIX 3aJaHui, MpeajiaraéMblX B paMKax
OCHOBHOI'O TOCYJapCTBEHHOT'O 3K3aMEHa M0 (U3HKE.



COAEPKAHUE OBYUYEHUA

7 KJIACC
Paznea 1. ®usuka U €€ poJib B IO3HAHUHU OKPYKAKOLEro MUpa
®usuka — Hayka O mnpupone. SBimeHus npupoasl. PU3HUECKHE SBIICHUS:

MEXaHUYECKHUE, TEMIOBbIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusnueckue BelnunHbl. 3Mepenne ¢puznueckux BeanunH. Puznyeckue npuoopsl.
[TorpemHocTs U3MepeHnii MexxnyHapoaHast CucTeMa eIMHMUII.

Kak ¢wu3uka w©  Jpyrue  eCTECTBEHHbIE HayKd  H3Y4yalOT  IPHUPOAY.
EcTecTBeHHO-HAYUYHBIM METOJ] TO3HAHUS: HAOII0EHUE, TIOCTAaHOBKA HAYYHOI'0 BOIIPOCa,
BBIJIBUKEHUE TUIIOTE3, IKCIIEPUMEHT MO IPOBEPKE TMIIOTE3, 00BACHEHNE HAOII0AaEMOTO
aBieHus. Onucanue GU3NYECKUX SIBJICHUN C TIOMOIIBIO MOJIEIICH.

Jlemoncmpayuu
MexaHnueckue, TEIIOBBIC, dJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
dusndeckre mpuoOOPHI U MPoIieaypa MPSMBIX H3MEPEHUH aHAJIOTOBBIM U [IUGPOBBIM
prUOOPOM.

JlabopamopHwvie pabomul u onvimol

OmnpeneneHre UEHbI JEIEHUS KAl K3MEPUTEIBHOTO MPUOopa.

N3mepenue paccTosiHUN.

N3mepenne 00bEMa KUIKOCTH U TBEPOTO TENA.

OnpeneneHue pasMepoB MajlbIX TEIL.

N3mepenue TemnepaTypbl YU NOMOILHU )KUAKOCTHOTO TEPMOMETPA U AaTUHKA
TeMIepaTyphl.

[IpoBenenue uccneaoBaHusl MO MPOBEPKE THMIOTE3bI: JAIBHOCTH MOJETA LIAPHKA,
MYIIEHHOT'O TOPU30HTAIBHO, TEM 0OJIbIlIe, YeM OOJIbIIIEe BHICOTA MTyCKa.

Pa3nen 2. [lepBoHaya/ibHbIE CBeIEHUsI 0 CTPOEHUH BellleCTBA

CrpoeHune BemecTa: aTOMbl 1 MOJIEKYJIbI, UX pa3Mepbl. ONbITHI, JOKa3bIBAOIINE
JUCKPETHOE CTPOEHHE BEIIECTBA.

JIBr>keHue yactull BemecTBa. CBsA3b CKOPOCTH JABUKEHHUS YAaCTHI] C TEMIIEPATYPOH.
BbpoyHoBckoe aBuxenue, nud@ys3us. BzaumoaeiicTBre 4acTull BEUIECTBA: MPUTIKEHHE
Y OTTAJIKUBAHUE.

ArperaTHple COCTOSIHMS BELIECTBA: CTPOCHUE Ta30B, JKUAKOCTEH H TBEPABIX
(KpUCTaINIMYeCKUX) Tel. B3auMocBsi3b MEXIy CBONCTBaMHM BEUIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U KX aTOMHO-MOJIEKYJIIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

Habnronenue OpoyHOBCKOTO JIBHXKCHUS.

Ha6nronenune nuddysun.

HaOnronenue sBieHui, OOBACHSIOMMXCS TPUTHKEHUEM WIH OTTAJIKUBAaHUEM
YaCTHI] BEIIECTBA.



JlabopamopHhwvie pabomul u onvimol
OreHka quaMeTpa aToMa METOJIOM PSJIOB (C UCTIONIb30BaHUEM (oTorpaduii).
OMmBITHI IO HAOIOJICHUIO TEIIJIOBOTO PACIITMPEHHUSI Ta30B.
OnbIThl IO 0OHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pazaen 3. /IBu:xeHHe ¥ B3aUMOJeiicTBHE TeJl

Mexanuueckoe JIBHkeHHe. PaBHOMEpHOE 1 HEpaBHOMEPHOE JIBHXKEeHHE. CKOPOCTb.
CpenHsisg CKOpOCTh NP HEPABHOMEPHOM JABMKEHHUH. Pacd€T myTH 1 BpEMEHH JBUKECHMUS.

SBnenue nHepuuu. 3aKOH UHEepUMU. B3auMoielicTBre Tel Kak IpuIMHa U3MEHEHUS
CKOpPOCTH IBWKEHMSA Tel. Macca Kak Mepa MHEPTHOCTH Tena. lInoTHocTs BemecTsa.
CBs13b IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €/IMHUIIE 00bEMA BEIIeCTBA.

Cuita kak XapakTepucTuka B3auMozeicTBus Ten. Cuia ynpyroctu u 3akoH ['yka.
W3mepenne CHitbl ¢ TOMOIIBIO TMHAMOMETpA. SIBIeHNE TATOTEHU U cviia TshkecTH. Crita
TSKECTH Ha Ipyrux miaHerax. Bec tena. HeBecomocTs. CrioxkeHre CHil, HAPaBIEHHBIX
o ogHoM mpsimMon. PaBHogmenctByromas cui. Cuna TpeHus. TpeHue CKOJIBKEHHS U
TpeHUE NOKOs. TpeHne B Ipupoiec U TEXHUKE.

Jlemoncmpayuu
Hab6nronenne MexaHMuecKoro IBM>KESHHS Tela.
N3mepenne cKopoCcTy IPAMOIMHENHOTO JBUKECHUS.
HabGnronenue siBneHust MHEPIUU.
HaGnronenue u3sMeHeHus CKOpOCTH ITPU B3aUMOACHCTBUU Tell.
CpaBHEeHUE MacC 1O B3aUMOJICCTBUIO TEII.
CiioxeHune cuil, HalrpaBJIEHHBIX 110 OJHOW MPSIMOM.

JlabopamopHhwvie pabomul u onvimol

OmnpeneneHre CKOPOCTH PABHOMEPHOI'O JIBMXKEHUS (ILAPUKaA B )KUIKOCTH, MOJIEIN
3JIEKTPUYECKOTO aBTOMOOWIISI U TaK Jajiee).

Omnpenenenre cpeAHEN CKOPOCTU CKOJIBXKEHUSI OpycKa WK IIapuKa M0 HAKJIOHHOU
IJIOCKOCTH.

OmnpenenenHre IIOTHOCTH TBEPOTO TENa.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTKEHUS (JIeopmManuun) npyKUHBI
OT MIPWIOKEHHOW CHJIBI.

OnbITHI, AEMOHCTPUPYIOIIME 3aBUCUMOCTD CUJIbI TPEHUS CKOJIBKEHUS OT Beca Teja
U XapaKkTepa COMPUKACAIOLINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBiieHue TBEPABIX TeJ, )KUJAKOCTEH 1 ra3oB

Hanenue. CrnocoObl yMEHBIIEHHS W YyBEJIMYEHMs JAaBieHus. JlaBieHue rasa.
3aBUCUMOCTH JaBJICHUA raza oT 00béMa, Temnepatypsl. [lepenaua naBienus TBEPIbIMU
TelaMu, JKHAKOCTSIMM M Tra3amu. 3akoH Ilackamsa. IlHeBMaTnueckue MalIUHBL
3aBUCUMOCTb JIaBJICHUS JKUAKOCTH OT TiyOuHbl. ['MapocTaTMueckuid mnapajokc.
Coobmraromuecst cocyapl. [ napaBinyeckue MEXaHU3MBbI.

Atmocdepa 3emnum U arMmocdepHoe aAaBieHue. IlIpuyMHBI CyLIECTBOBaHMS
BO3ay1IHONW o6onouku 3emau. OnbiT Toppuuemu. M3mepenue atMochepHOro



JaBJICHUS. 3aBUCHMOCTh aTMOC(EPHOTO JAABJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpuGops! 17151 U3MEpEHNs aTMOCHEPHOTO J1aBICHUS.

JlelicTBUE )KMIKOCTH M ra3a Ha IOTPYKEHHOE B HHUX Teno. BelTamkuBaronas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. Bo3ayxomniaBanue.

Jlemoncmpayuu

3aBUCUMOCTH JIaBJICHUS T'a3a OT TEMIEPATYPHI.

ITepenava naBiaeHUS KUJIKOCTHIO U TA30M.

Coobmiaroiuecs CoCy/ibl.

I'mppaBnmyeckuii nmpecc.

[IposiBnenue nencTBUs aTMOC(HEPHOTO TaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHONW YaCTH TeJla U
IUIOTHOCTH >KUJKOCTH.

PaBeHCTBO BBHITAIKMBAIOIIEH CHJIBI BECY BBITECHEHHOM KUJKOCTH.

VYcioBue I1UIaBaHWsl TeEN: IUIABAHWME WM TIOTPY>KEHHUE TEJlI B 3aBUCUMOCTH
OT COOTHOIIICHUS TNIOTHOCTEH TeJIa U KUJIKOCTH.

JlabopamopHhwvie pabomul u onvimol

HccnepoBanne 3aBUCUMOCTH Beca Tela B BOAE OT OOBEMa MOrpyKEHHOU
B KHUJKOCTb YAaCTH TEJNA.

Onpenenenne BRITAIKUMBAIOIIEH CHJIBI, JCHCTBYIOIIEN Ha TENO, IMOrPYKEHHOEB
KUJKOCTb.

IIpoBepka HE3aBUCHUMOCTM BBITAJIKUBAIOLIEH CWJIbL, JEUCTBYIOLIEH Ha TEJO
B KUJKOCTH, OT MACChI TEJIA.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCHMOCTD BBITAJIKUBAIOIIEN CHIIBL, AEHUCTBYIOIIEH
Ha TEJO B JKUJKOCTHU, OT 00bEMA OTPYKEHHOM B KUIKOCTh YaCTH TeJla U OT MIIOTHOCTH
KUJKOCTH.

KoncTtpynpoBanue apeomerpa MM KOHCTPYMPOBAHMUE JIOJKU U OINpPEIEIICHHUE €&
IPYy30II0ABEMHOCTH.

Paznen 5. PaGoTa 1 MOIIHOCTb. JHEPIusi

Mexanudeckast padbota. MOIIHOCTb.

[TpocThie MeXaHU3MBI: pbIYar, OJOK, HAKIOHHAS TUIOCKOCTh. [IpaBmiio paBHOBeCHS
pbiuara. [IpuMeHeHue mpaBuia paBHOBECUsI pbhlyara K OJIOKY. «30J0TOE MPaBHUIIO»
mexanuku. KITJ[ mpocTeix mexanu3moB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexanundeckas sHeprusi. Kunerndeckas v noTeHIMaibHas sHeprus. [Ipespamienue
OJIHOT'O BUa MEXAHUYECKOUN SHEPTUHU B IPYTroi. 3aKOH COXPAHEHHUS SHEPTUU B MEXAHUKE.

Jlemoncmpayuu
[Tpumepsl NPOCTBIX MEXAHU3MOB.

JlabopamopHwvie pabomul u onvimol

Ompenenenre pabOTHl CUJIBI TPEHUS TPU PABHOMEPHOM JBIDKEHUU Teja
110 TOPU30HTAITLHON TTOBEPXHOCTH.

HccnenoBanue ycIoOBU paBHOBECHS phlyara.



Nsmepenne K111 HaKITOHHOM TIIIOCKOCTH.
N3yuyeHune 3aKk0Ha COXpaHEHUS! MEXAHUYECKOW SHEPTUH.

8 KUIIACC

Pa3nen 6. TensioBblie ABJIeHUSA

OCHOBHBIE MOJOXKEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOPHH CTPOCHHSI BEILIECTBA.
Macca u pazmMepbl aTOMOB U MOJIEKYJI. ONBITHI, TOATBEPAKAAOIINE OCHOBHBIE MTOJIOKEHUS
MOJIEKYJIIPHO-KUHETHYECKON TEOPHH.

Mopenu  TBEPAOro, KUAKOTO M  Tra3000pa3HOTO  COCTOSTHUM  BEIIECTBA.
Kpucramnmnueckne u amopdusie Tena. OObsiCHEHHWE CBOWCTB Ta3oB, JKUJIKOCTEH H
TBEPJIBIX TEJI HA OCHOBE IMOJIOKEHUI MOJIEKYJISIPHO-KUHETUUECKON Teopur. CMaunBaHuE
Y KaWJUIPHBIC ABJIECHUSA. TEIIOBOE PACIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TEMIEPATYPBI CO CKOPOCTBIO TEIJIOBOTO JABUKEHUS YACTHLL.
BuyTtpennsis sHeprus. CrnocoObl M3MEHEHHsI BHYTPEHHEW SHEPIruM: TeIulonepenaya u
coBepuieHHEe paboThl. Buasl Temonepeaun: TEIUIONPOBOJHOCTb, KOHBEKIIHS,
W3JIyYEHUE.

KonuuecTtBo Ttemnotel. VYenbHas TEIIOEMKOCTh BelleCTBA. TemaooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIuioBoro OanaHca. [InaBneHue m oTBepAeBaHUE
KPUCTAJUIMYECKUX BEUIECTB. YJenbHas TermjaoTra IutaBieHus. IlapooOpa3oBanue u
koHneHcarus. HMcmapenwe. Kwunenue. VYiaenpHas Teruiora mapooOpa3oBaHMS.
3aBUCUMOCTh TEMIIEPATYPBI KUTIEHUSI OT aTMOC(EPHOTO TABJICHHUS.

BrnaxxnocTh Bo3myxa.

DHeprus TOIIMBA. Y IeJbHAs TETUIOTa CTOPAHHSL.

[Tpuntuner padoTs! TermoBeix aurateneii KIJ[ remmoBoro aqeurarens. TemmoBsie
JIBUTATEIN U 3aIlATa OKPYKAIOIIEH CPEJIbI.

3aKOH COXpaHEHMS U MPEBPALICHUS SHEPTUH B TETUIOBBIX MPOLIECCAX.

Jlemoncmpayuu
Hab6nronenue O6poyHOBCKOTO JBUKEHUS.
Habmronenue nuddysuu.
HabGnronenue siBjeHUI cMauuBaHUS M KaMLIIPHBIX SIBJICHUH.
Habmronerune TenioBoro pacmpeHus Te.
N3MeHeHne JnaBieHWs Tra3a MNpH H3MEHCHUH O00bEMa W HAarpeBaHUU WM
OXJIAKICHUU.
[IpaBuna usmMepeHus TeMIepaTyphl.
Bunsl Tenonepenaym.
OxnaxaeHue Ipyu COBEPIICHUH PaOOThI.
HarpeBanue npu coBepiiieHnH pab0OThl BHEITHUMU CHUJIAMH.
CpaBHeHUE TEIUIOEMKOCTEN pa3IUYHBIX BEIIECTB.
Hab6mronenne kuneHus.
Habntonenue nocTossHCTBA TEMITEPATYPhI MPH TIIaBJICHUH.



Moienn TEIUIOBBIX ABUTATENIEN.

JlabopamopHvie pabomul u onvimol

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO IPUTSIKEHMUSL.

OnbITHI O BBIPAIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM WJIM caxapa.

OnpITel MO HAOMIOJIEHUIO TEIJIOBOTO PACIIMPEHUs T'a30B, KUIAKOCTEH M TBEPABIX
TEll.

Omnpenenenre 1aBieHus BO3AyXa B OaJJIOHE IITPULIA.

OnbIThl, 1EMOHCTPUPYIOUIUE 3aBUCHMOCTH JIaBJICHUS BO3JyXa OT €ro o0béMa u
HarpeBaHUs WA OXJIAXKICHHS.

[IpoBepka rumoressbl JMHEHHOM 3aBUCHUMOCTH JUIMHBI CTOJOMKA KHJIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIEPATYPHI.

HabGnronenue n3aMeHeHusl BHyTpEHHEW SHEprUu Tella B Pe3yJIbTare TEIIoNnepeaun
U pabOThI BHEILIHUX CHUIIL.

HccnenoBanue siBiIeHHS TEIUIOOOMEHA IMPU CMEUIMBAHUU XOJIOAHOW U ropsyei
BOJIBI.

OmnpeneneHre KOJIMYECTBA TEIUIOTHI, IMOJYYEHHOTO BOJOW MpHU TEII0O0OMEHE
C HarpeThIM METAIIMYECKUM LUITUHAPOM.

Onpenenenue ynenbHON TEMIIOEMKOCTH BEIIECTBA.

HccenenoBanue npouecca UCHapeHus.

OmnpeneneHrne OTHOCUTENBHON BIAXKHOCTH BO3yXa.

OmnpenenenHre yneapHON TEIUIOTHI IUTABICHMS JIBIA.

Pa3znen 7. JinekTpuyeckue U MArHUTHBIE SIBJIEHUS

Onektpuzanus Ten. J[Ba poja dSIeKTpUYECKUX 3apsaloB. BzauMmojelcTBue
3apspKEHHBIX Tedl. 3akoH KyioHa (3aBUCHUMOCTD CHITBI B3aMMOJICHCTBHS 3apsDKCHHBIX TEIT
OT BEJIMYMHBI 3aPS0B U PACCTOSHUS MEXITY TEIamMu).

OnekTpudeckoe mojne. Hanpspk€HHOCTh  anekrpuueckoro mois.  [IpuHiun
CYHEPHO3ULIUN SJIEKTPUUECKUX T10JIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu »saekTpuueckux 3apsioB. DJIEMEHTApPHBIA AJIEKTPUUYECKUN  3apsi.
Crpoenue atoma. [IpoBOAHUKH U UAIEKTPUKU. 3aKOH COXPAHEHHS BJIEKTPUUYECKOTO
3apsia.

DJIEKTPUYECKUM TOK. Y CJIOBHS CYIIECTBOBAHUS DJICKTPUIECKOro ToKa. McTounnku
MOCTOSTHHOTO  ToKa. JIeHCTBUS DJIEKTPUUECKOTO TOKa (TEIUIOBOE, XHUMHYECKOE,
MAarHUTHOE). DJIEKTPUUECKHUIN TOK B XKHUJKOCTSIX U razax.

OnekTpuueckas uemnb. Cuiia Toka. DIeKTpuieckoe HanpsbkeHue. ConpoTUBIICHUE
MPOBOJHUKA. YIEJIbBHOE COMPOTHBIICHHE BellecTBa. 3akoH Oma Jyisi ydacTKa IIeTu.
[TocnenoBaTenbHOE U ApALIEIBHOE COETMHEHUE POBOTHUKOB.

PaboTa u MOUTHOCTB ANIEKTPUUYECKOTO TOKA. 3akoH Jlxkoyns—JleHna. DnekrTpuueckue
LMY U NOTPEOUTENH 3IEKTPUUECKOM sHepruu B ObITy. KopoTkoe 3aMbIkaHUe.

[ToctostHHbIE MarHuThl. B3anMoaencTBHE MOCTOAHHBIX MAarHUTOB. MarHuTHOE
noje. MaraHuTHoe nojie 3eMJIM M €ro 3Ha4eHue ISl )KUM3HU Ha 3emie. OnsIT Dpcerena.



MarnutHoe moJie NEKTPUYECKOro TOKa. IIpuMeHeHue >JIEeKTpOMAarHUTOB B TEXHUKE.
JleiicTBrE€ MAarHUTHOTO TIOJISl HAa MPOBOJHUK C TOKOM. DJIEKTPOJBUTATEIb ITOCTOSHHOTO
Toka. lMcnosib30BaHWE AIEKTPOABUraTeed B TEXHUYECKUX  YCTPOWCTBAX U
Ha TPaHCIIOPTE.

Onbitel @apanes. SBIeHHE 3IEKTPOMarHUTHOM HMHAYKUMHU. IIpaBuio Jlenua.
DnekTporeneparop. CrocoObl MOTYUYEHHUS FAEKTPUUECKON S HEPTUH. DIICKTPOCTAHIIUN Ha
BO300HOBIISIEMBIX HCTOYHUKAX SHEPTHUHU.

Jlemoncmpayuu
DIIEKTpU3aLUS TEN.
JIBa pona aNEKTPUYECKUX 3apSAI0B U B3AUMOACHCTBUE 3aPSKEHHBIX TEIL.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIA.
DIIEKTPOCTATUYECKAS MHIYKIIHUSL.
3aKOH COXPaHECHUS JIEKTPUUECKUX 3aPAJIOB.
ITpOBOHUKH U JUAJICKTPUKH.
MonenupoBaHr€ CUJIOBBIX JTMHUM DJIEKTPUUYECKOTO TTOJIS.
HcTouyHMKHM TOCTOSTHHOTO TOKA.
JIeHiCTBUSA DIEKTPUYECKOTO TOKA.
DJIEKTPUUECKUM TOK B )KUJIKOCTH.
["a3oBbIi paspsa.
N3mepenune cuitbl TOka aMIIepMETPOM.
N3mepenune 3neKTpruiIeCcKOro HarpsKeHUs BOJIbTMETPOM.
Peocrat 1 MarazuH CONpOTUBIICHUHN.
BzanmopericTBre MOCTOSIHHBIX MarHUTOB.
MoaenvupoBaHre HEBO3MOKHOCTH Pa3/ICJICHUS TTOJFOCOB MAarHUTA.
MoennpoBaHre€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
OmnbIT Opcrena.
MarauTHoe 1oJjie ToKa. DJIEKTPOMarHur.
JlericTBME MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEND MOCTOSIHHOTO TOKA.
Uccnenosanue sBiAEHUSA 3IEKTPOMArHUTHOM UHTYKIIUH.
OmnpiThl Dapajes.
3aBUCHUMOCTb HANPABJIEHUS UHIYKIIMIOHHOTO TOKA OT YCJIOBHI €r0 BOSHUKHOBEHHUS.
DJIEKTPOre€HEepaTOP MOCTOSIHHOTO TOKA.

JlabopamopHhwvie pabomul u onvimol
OnBITHI 110 HAOJTIOICHUIO SJICKTPU3AIINHU TEJl HHIYKITUESH U TIPH COMPUKOCHOBCHHUM.
HccnenoBanue IEHCTBUS JIEKTPUICSCKOTO TIOJIS HA TIPOBOIHUKH U JIHAJICKTPHUKH.
COopka 1 mpoBepKka paboThI IEKTPUIESCKOM IIEMH TTOCTOSHHOTO TOKA.
M3mepeHue u peryTupoBaHKe CHJIBI TOKA.
H3mepenue 1 peryJupoBaHue HAMPSHKCHHUS.
HccnemoBanne  3aBHCHMOCTH  CHJIBI  TOKa, HIYIIETO  4Yepe3  PE3UCTop,
OT CONPOTHBIICHUS PE3UCTOPA U HANIPSDKEHUS HA PE3UCTOPE.
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OneITl, JAEMOHCTPUPYIOIIHME 3aBHCUMOCTb 3JEKTPUUYECKOTO COMPOTHBIICHHUS
MIPOBOJHUKA OT €r0 JJIMHBI, INIOMAAU TONEPEYHOT0 CEYEHUS U MaTeEpHaIa.

[IpoBepka npaBuiia CI0KEHUS HANPSKEHUN MTPU MOCIEA0BATEIbHOM COEIMHEHUH
JIBYX PE3UCTOPOB.

[IpoBepka npaBuiia AJis1 CUJIbI TOKA MPU NapAIIETbHOM COEAMHEHUHN PE3UCTOPOB.

Omnpenenenre pabOThI AJIEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

OmnpeneneHrne MOIMHOCTY JIEKTPUUECKOTO TOKA, BBIAEISIEMOMN Ha PE3UCTOPE.

HccnenoBanne 3aBUCHUMOCTH  CHJIBI  TOKa, MAYILIEr0 4Yepe3  JIaMIIOUKYy,
OT HANPSHKEHUS HA HEM.

Onpenenenune KIIJI narpesares.

HccnenoBanre MarHUTHOTO B3aUMOJEHCTBUS TOCTOSTHHBIX MAarHUTOB.

N3yuenne MarHUTHOTO TOJISI TOCTOSIHHBIX MArHUTOB MPU UX OOBETUHEHUU U
pa3ieIICHUH.

UccnenoBanne neicTBUS 3JIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIKY.

OnbITel, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJICUCTBUSA KaTyIIKH
C TOKOM U MarHMUTa OT CUJIbl TOKA U HAIIPABJICHHS TOKA B KAaTyIIKE.

N3ydenue neiicTBUS MArHUTHOTO MOJI HA TPOBOJAHUK C TOKOM.

KoHcTpyrpoBanue u uzydeHue paboThl JJIEKTPOABUTATEIS.

N3zmepenue K11 anexTpoaBuraTenbHON YCTAaHOBKH.

OMnBITHI IO UCCIIEOBAHUIO SIBJICHUS JIEKTPOMAarHUTHOM MHAYKIIMH: UCCIIEI0BaHNE
W3MEHEHUM 3HaUYCHUS U HAIIPaBJIEHUS UHAYKIIMOHHOIO TOKA.

9 KUIACC

Pa3nen 8. Mexanudeckue siBJIeHUsI

Mexannueckoe  JABWKeHHE. MarepuaiibHas  Touyka. (CucremMa  OTcYETa.
OTHOCUTENBPHOCTh ~ MEXAHMYECKOTO  JBWKEHUA. PaBHOMEpHOE  NIPSAMOJIMHEHHOE
nBrkeHue. HepaBHoMmepHOoe mnpsiMosinHEHOE JBWKeHWE. CpenHssi U MrHOBEHHAs
CKOpPOCTB TeJia TP HEPABHOMEPHOM JIBUKEHHM.

VYckopenne. PaBHOyckopeHHOE TIpsiMOJTMHEHOEe ABIKeHne. CBOOOAHOE MaiCHUE.
OnpiThl ["anunes.

PaBHOMepHOE nBWXKeHHEe TO OKpyx)HOCTH. [lepmom w dacrota oOparieHus.
JIunenHas u yrinoBasi CKOpocTu. LIeHTpoCTpeMHUTENBHOE YCKOPEHHUE.

ITepseiit 3akoH Herorona. Btopor 3axkoH Herorona. Tperuin 3akoH HprotoHa.
[TpuHIMII CYTIEPIO3ULINU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHHUS CKOJBXKECHUSA, CHIA
TPEHUS MMOKOS, IPYTUE BUJIbI TPCHUSL.

Cuna TSKeCTU M 3aKOH BCEMUPHOTO TSATOTEHHUS. Y CKOPEHHE CBOOOIHOTO TafCHUSI.
Jemxenue minanetr Bokpyr Connua. [lepBas kocMmuueckas ckopoctb. HeBecoMocTh u
MEPETPY3KHU.
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PaBHOBecue MmartepuanbHON TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA € 3aKPEIUIEHHON OChIO BpalleHusa. MOMEHT cuiibl. LIeHTp TsKeCTH.

Nmnynsc Tema. M3MeHeHune wummyibca. WMIynbc cuibl. 3aKOH COXpaHEHUS
UMITyJibca. PeakTUBHOE IBMKEHHUE.

Mexanuueckass paboTta U MOUIHOCTb. PaboTa Cui TSHKECTH, YHNPYTOCTH, TPEHUS.
CB3b sHepruu u padotsl. [loTeHLnanbHas SHEPTUs TeNa, OAHITOTO HaJl TIOBEPXHOCTHIO
3emud. lloTeHnmanbHas sHeprus cxarou npyxuHbl. Kunetndeckas sHeprus. Teopema
O KUHETHYECKOU dHEPIruH. 3aKOH COXPAaHEHUSI MEXaHUYECKON SHEPrUu.

Jlemoncmpayuu

Hab6nronenne MexaHu4ecKoro JBUKEHUS TeJIa OTHOCUTEILHO PA3HBIX TEJ OTCUETA.

CpaBHeHUE MyTEN U TPACKTOPUN ABUKEHUSA OJHOTO U TOTO € TEJIa OTHOCUTEIBHO
Pa3HBIX TEJI OTCYETA.

N3mepenre CKOpoCTH U YCKOPEHHUS TPSIMOJIMHENHOTO JIBUKEHUS.

HccnenoBanne npu3HakoB PAaBHOYCKOPEHHOTO JBUKECHUS.

HaOntonenue nBuKeHUs Tela 0 OKPYKHOCTH.

HaOnronenne MeXaHMUYECKUX SIBJICHUN, MPOUCXOAIIMX B CHCTEME OTCUETa
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBMKEHHUH OTHOCUTEIHHO KaOWHEeTa
(bu3HKH.

3aBUCUMOCTb YCKOPEHHS TEa OT MACChI TeJla U JCUCTBYIOIIEH HAa HETO CUJIBI.

Habntonenue paBeHcTBa CUIl MPU B3aUMOJICUCTBUU TEJL.

N3meHeHune Beca Tena npu yCKOPEHHOM JIBUKEHHH.

Ileperaua umItyapca mpu B3auMOAEHCTBUU TEN.

[IpeoOpazoBanus SHEPTUH TTPU B3aUMOJICHCTBUH TEJL.

CoxpaHeHre UMITYJIbCa TPU HEYNPYTOM B3aUMO/ICHCTBUH.

CoxpaHeHue uMITyJIbca Mpu a0COTIOTHO YIPYTOM B3aUMOJICHCTBHUU.

Habntonenue peakTMBHOTO JBUKECHUS.

CoxpaHeHrne MEXaHUYEeCKOM SHEPTHH MPU CBOOOTHOM IMaJICHUU.

CoxpaHeHHEe MEXaHMYECKOM HSHEpPruM IMpU [ABUKEHUHM Tela MoJ ACHCTBUEM
MPY>KUHBI.

JlabopamopHhwvie pabomul u onvimol

KoncTtpyrpoBanue TpakTa Jjisl pa3roHa U AaJbHEHIIEr0 PAaBHOMEPHOIO JBUKECHHUS
[IapyKa UK TEJICKKH.

Omnpenenenue cpeaHed CKOPOCTH CKOJIbKEHUsI OpycKa WIIM JBMXKEHMS HIApHUKAIIo
HAKJIOHHOM TJIOCKOCTH.

OnpeneneHue yCKOpPEHHs Tella MPU PaBHOYCKOPEHHOM JBHKEHUH IO HAKIOHHOM
MJIOCKOCTH.

Uccnenosanue 3aBUCUMOCTH MYTH OT BPEMEHU NPU PABHOYCKOPEHHOM JIBUKEHUU
0€3 HauaJbHON CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIM TPH PAaBHOYCKOPEHHOM JBW)XCHHHM 0€3 HadaJIbHOU
CKOPOCTH ITYyTH OTHOCSITCS KaK PsiJl HEUETHBIX YUCEII, TO COOTBETCTBYIOIINE TPOMEKYTKHU
BPEMEHU OJIMHAKOBBI.
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HccnenoBanne 3aBUCUMOCTH CHUJIBI TPEHHSI CKOJIBKEHHUS OT CHJIBI HOPMAJIbHOTO
TIaBJICHUSL.

Omnpenenenre K0O3PPUIMEHTA TPEHUS CKOTBKCHHS.

Omnpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenue paOOTBl CHJIBI TPEHUS TP PABHOMEPHOM JBMKCHHM Teja
110 TOPU30HTAILHOM MMOBEPXHOCTH.

Omnpenenenue paboOThl CUIIBI YIIPYTOCTH IPU MOABEME Ipy3a ¢ HCIOJIb30BaHUEM
HEMOIBMYKHOTO U TOJIBUYKHOTO OJIOKOB.

W3yuenue 3akoHa COXPAHEHUS SHEPTHH.

Pa3znen 9. Mexannuyeckue KoJie0aHus U BOJTHBI

KonebarenbHoe nBuxkeHue. OCHOBHBIE XapaKTEPUCTUKH KOJIEOaHUW: TMEpUO,
4acToTa, aMIUINTyJa. MaremMaTW4ecKud W TNPYXKUHHbIA MasTHHUKU. [IpeBpamienue
SHEPIUM NMPHU KOJeOaTeIbHOM JBUKCHUU.

3artyxarone kojiebanus. BeiHyxkaeHHbIE KoneOaHusa. Pe3onanc. MexaHuyeckue
BOJIHBI. CBOMCTBAa ME€XaHWYECKHUX BOJIH. [IpomonpHBIE M MonepedHbie BOJIHBL J[JiHA
BOJIHBI U CKOPOCTh €€ pacnpocCTpaHCHHs. MeXaHM4YeCKue BOJHBI B TBEPIOM TEIIE,
CEHCMHUYECKUE BOJIHBI.

3Byk. ['poMkocTh 3Byka W BbicoTa ToHa. Otpaxkenue 3Byka. MubpasByk u
YIbTPa3BYK.

Jlemoncmpayuu
Hab6nronenue xoneGanuii Tes Mo JSHCTBUEM CUJITBI TSKECTH U CUITBI YIIPYTOCTH.
Hab6nronenue konedanuii rpy3a Ha HUTU U Ha TIPYKUHE.
Habmronenune BoIHYKICHHBIX KOJICOAHHUI M pe30HaHCA.
Pacnpoctpanenue npoaosibHbIX U MONEPEYHBIX BOJIH (Ha MOJEIH).
Hab6nronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKHI PE30HAHC.

JlabopamopHhwvie pabomul u onvimol

OmnpeneneHye 4acTOThI M IEpHoaa KoJieOaHUH MaTeMaTHYSCKOIO MasSTHHKA.

OnpeneneHne 9acTOThl ¥ TIeproia KoJIeOaHUi MPY>KUHHOTO MasTHHKA

HccnenoBanue 3aBUCUMOCTH TiepHoOAa KoJjeOaHW TOJBENICHHOTO K HUTH Tpy3a
OT JUITMHBI HUTH.

HccnemoBanue 3aBUCHUMOCTH  TIepuoja KojeOaHWH TPYKHMHHOTO MasTHHKA
OT Macchl Tpy3a.

[TpoBepka HE3aBHCHUMOCTH TepHoJIa KOJIeOaHUI T'py3a, MOJBEIICHHOTO K HHTH,
OT Macchl Ipy3a.

OnbIThI, JEMOHCTPUPYIOUIME 3aBHCHUMOCTh IIEpPHOAa KOJCOAHHWH MPYKHMHHOTO
MasiTHUKA OT MACChI IPy3a U JKECTKOCTH MPYKUHBI.

H3mepenue yckopeHus: CBOOOIHOTO TaICHHS.

Paznen 10. DiiekTpoMarHuTHOE 1M0J1€ M 3JIEKTPOMATHUTHBIE BOJIHBI
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DNeKTpOMarHuTHOE ToJIE. DNeKTpOMarHuTHbHIE BOJIHBI. CaoiicTBa
ANEKTPOMATrHUTHBIX BOJH. IllKama 3JIeKTpOMarHUTHBIX BOJIH. Vcmosb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3U.

DnexkTpomMarHuTHas npupojaa ceera. CKopocTs cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBoiiCTBA ANEKTPOMATrHUTHBIX BOJIH.
BoiHOBBIE CBOMICTBA CBETA.

JlabopamopHvie pabomul u onvimol
N3ydeHne CBOICTB 3IEKTPOMArHUTHBIX BOJH C MTOMOIIBI0 MOOMIBHOTO TeneoHa.

Pa3nes 11. CBeroBble AB1eHUA

JIyueBass mognens cBeta. Mcrounuku cera. IIpsMosMHENHOE pacnpocTpaHEHHUE
ceeta. 3armeHuss Connua u Jlywel. Otpaxenue cera. [lnockoe 3epkano. 3akoH
OTpa)KEHUS CBETA.

[Ipenomnenue cBera. 3akoH npeaomiieHusl cBeta. [loaHOe BHyTpeHHEE OTpaKeHne
cBeta. lcnonb30BaHnE NOJHOTO BHYTPEHHETO OTPAXKEHHS B ONITHYECKUX CBETOBOJIAX.

JIunza. Xox mydeid B nuH3e. OnTtuueckas cuctema (oToarnmapara, MUKpPOCKONa U
Teneckona. I'a3 kak onruyeckas cuctema. bim3opykocTs U JaIbHO30PKOCTb.

Paznoxenue 6enoro ceeta B cekTp. Onbitel HetoToHa. Clo’keHHE CIEKTPaIbHBIX
uBeToB. /ucnepcus ceera.

Jlemoncmpayuu
[IpssMonuHEHOE pacIpOCTPaHEHHE CBETA.
OTtpaxeHue cBeTa.
[Tosrydyenne n300pakeHUH B IJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.
OnTHYecKnii CBETOBO/I.
Xon ay4eil B cobuparoiiei JInH3e.
XoJ1 1yden B paCCEUBAIOIIEN JIMH3E.
[Tonyuenue n300paxeHuit ¢ MOMOIIBIO JIMH3.
[Ipunuun peiictBus Goroanmnapara, MUKPOCKOIIA U TEJIECKOIIA.
Mopensb riasa.
Pasnoxxenue 6enoro cBera B CIIEKTP.
[Tosrydenue Oenoro cBeTa Mpu CI0KEHUU CBETa Pa3HBIX 1IBETOB.

JlabopamopHvie pabomul u onvimol
HccnenoBanue 3aBUCIMOCTH YTJ1a OTPaXKEHHS CBETOBOTO Jy4a OT yrIJia MaeHusl.
W3ydenne xapakTepuUCTHK N300pakeHUs MIpeIMeTa B INTIOCKOM 3epKalle.
HccnenoBanue 3aBUCMMOCTH yTJIa MPEJIOMIICHHSI CBETOBOTO JIyda OT YIJIa TaieHuUs
Ha TPAHUIIC «BO3TyX—CTEKIION.
[Tonyuenue n3o00paxeHut C MOMOIIBIO COOMPAIOIIECH JTNH3HI.
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Omnpenenenre (OKYyCHOTO pacCTOSIHUS U ONITUYECKOM CHUJIbI COOMPAIOLIEH JIMH3BI.

OnbITHI 110 Pa3IOKEHUIO OEJIOT0 CBETA B CHEKTP.

OnbITH 0 BOCIPUATHIO 1[BETA MPEIMETOB MPU UX HAOIIONCHUU Yepe3 LIBETOBBIC
buIbTpPHI.

Pa3gen 12. KBanToBblie ABJICHUA

OmnbiTel Pezeppopna u mnaHetapHas Monenb aroMa. Mogens aroma bopa.
Hcnyckanue u norsomeHue ceeta atToMoM. KBaHThI. JInHENYaThle CIIEKTPHI.

PannoaktuBHOCTh. Anb(a-, 6eTa- U ramma-usinydeHus. CTpoeHrue aTOMHOTO sipa.
Hyknonnas monens atromHoro sigpa. M3oronsl. PagnoaktuBHeie nipeBpanienus. [lepruon
IIOJTypacIiaia aTOMHBIX SIAEP.

S nepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsI0BOIO U MAaCCOBOTO YHCENl. DHEPIHUs
CBSA3M aTOMHBIX sAnep. CBs3p Maccel M 3HEpruu. Peakuuu cuHTE3a M JENEHUS SIED.
Ncrounnku saeprun ConHua u 3BE31.

Anepnas osHepretvka. JIeMCTBHS paaMOAKTUBHBIX M3JIy4YEHUHM Ha JKHUBBIC
OpTaHU3MBI.

Jlemoncmpayuu
CnexTpbl U3Ty4eHUS U TOTIIOIMICHUSI.
CnekTpbl pa3Iu4yHbIX Ta30B.
CnekTp Bogopoa.
Hab6nronenue tpekoB B kamepe Bunbcona.
PaboTa cuéTurika HOHU3UPYIOIMIUX U3ITYUYEHUH.
Peructpanus uzinyueHust IpupoOAHbIX MUHEPATIOB U MTPOLYKTOB.

JlabopamopHhwvie pabomul u onvimol

Hab6nronenue CrutoniHeIX ¥ IMHEHYAThIX CIICKTPOB H3TyUCHUS.

HccnenoBanue TPEKOB: M3MEPEHHE SHEPTUHM YACTHIBI 10 TOPMO3HOMY ITyTH
(o pororpadusam).

N3mepenne paarnoakTUBHOTO OHA.

IHoBTOpHUTEIBLHO-00001IAOIMA MOIYJIb

[ToBTOpUTENHEHO-0000IAIOMIMKA MOAYJb TpPEeIHAa3HAYeH Il CUCTEMATU3alMU U
000011IeHUsI TPEAMETHOTO COJEPKAHUSI M OMbITa ACATENbHOCTH, MPUOOPETEHHOTO MPU
U3YYEHUU BCEro Kypca (U3MKM, a Takxke g TOJATOTOBKM K OCHOBHOMY
roCyJIJapCTBEHHOMY dK3aMEHY 10 (hpU3uKe JIsi 00ydaromuXxcsi, BRIOPABIIUX 3TOT YUCOHBIM
IPEIMET.

[Ipu wu3ydyeHUH AAHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCA BHUIbI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECHEeuMBAETCS [OCTHXKEHUE IMPEIAMETHBIX HU
MeTarpeMEeTHBIX IUTAaHUPYEMBIX pEe3yIbTaTOB oOy4eHus, dbopmupyercs
€CTECTBEHHO-HAy4YHasi TPaMOTHOCTb: OCBOCHHME HAyYHBIX METOJIOB MCCIIEIOBAHUS
SIBJICHUI TIPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSICHATH (DU3NUECKUE SABJICHMUS,
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IIPUMEHSIS TIOJIyYEHHBIE 3HAHMS, peIlaTh 3aJa4d, B TOM YHCIE KAa4ECTBEHHBIE M
DKCIEPUMEHTAJIbHBIE.

[IprHIMNHAIBHO AESATENBHOCTHBIA XapaKTEP JaHHOTO Pa3iela pEAIN3yEeTCs 3 CUET
TOTO, YTO OOYYarOIIHMECS BBITOIHSIOT 3a/1aHUSI, B KOTOPBIX UM MpPEIaraeTcs:

Ha OCHOBE IOJyYEHHBIX 3HAHUI PACIIO3HABAaTh U HAYYHO OOBSICHATH (PU3NUYECKHE
SBJICHHSI B OKPYKaroUIel IPUPOJE U TOBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHBIE METO/IbI UCCIIET0BAaHUS (PU3UUYECKUX SBJICHUH, B TOM YHCIIE
JUISL IPOBEPKHU TUIIOTE3 U MOJIYYEHUS TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh Hay4yHbIE OCHOBbI HauOoJjiee BaXKHBIX JIOCTH)KEHUN COBPEMEHHBIX
TEXHOJIOTUM, HAaIlpUMEp, IPAKTUYECKOIO HCHOJb30BAHUS PA3IUYHBIX HCTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA IPEBPALICHUS M COXPAHEHUs BCEX H3BECTHBIX BHJIOB
DHEPI'UH.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

N3yuenue ¢u3MKd Ha ypOBHE OCHOBHOIO 00IIEro oOpa3oBaHUs HAMPaBICHO
Ha JIOCTMXKEHHUE JIMYHOCTHBIX, METANpPEIMETHBIX WU MPEIMETHBIX 00pa3oBaTEIbHBIX
pe3yIbTaToB.

JIMYHOCTHBIE PE3YJbTATBI

B pesynbrare m3ydeHus (U3MKH Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS
y obyyaromerocs 0y iyt chopMHUpPOBaHBI CIEAYIOIINE TUYHOCTHBIE PE3YJIbTaThl B HACTH:

1) IaTpHOTHYECKOTO BOCTIUTAHMS:

IPOSIBJICHHE MHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHHUIO POCCHHUCKOU
(bu3nYeCcKoil HayKH;

LIEHHOCTHOE OTHOLLIEHUE K JTOCTUKEHUSAM POCCUUCKUX YUEHBIX-(PUZHKOB;

2) IrPANRKIAAHCKOI0 H IyXOBHO-HPABCTBCHHOI'O BOCIIMTAHUSA:
IOTOBHOCTb K A4KTHBHOMY Y4YdaCTHUIO B O6CY)KI[€HI/II/I 06HICCTBCHHO'3H3‘-II/IMBIX u
OTHYCCKHUX HpO6HCM, CBA3AaHHBIX C IIPAKTHYCCKHUM IIPUMCHCHHUCM ,ZIOCTI/I}KGHI/Iﬁ (1)I/ISI/IKI/I;
OCO3HAHHUC BA’KHOCTH MOPAJIbBHO-OTHUYCCKHUX IIPUHIUIIOB B ACATCIbHOCTH yqéHOFO;

3) 3CTETHYECKOr0 BOCIIUTAHUS:
BOCIIPUATHE OCTETHYCCKMX KAUECTB (PM3MUYECKONM HAayKH: €€ TapMOHHYHOIO
HOCTPOEHHS, CTPOTOCTH, TOYHOCTH, JAKOHHYHOCTH;

4) HEeHHOCTH HAYYHOT0 MO3HAHUS S

OCO3HaHUE LIEHHOCTH (PU3MYECKOM HAyKH KaK MOIIHOIO MHCTPYMEHTa MO3HAHUS
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTMH, BaXKHEUILIEW COCTABIISIONIEH KYJIbTYpPHI;

pa3BUTHE Hay4yHOH JI0003HATEIBHOCTH, MHTEpeca K HCCIEeI0BATEIbCKON
NEATEIbHOCTH;

5) bopmMupoBaHus KYJbTYPbI 310POBbsI H SMOIMOHAIBLHOT0 GJIATONIOTYIHSI:
OCO3HaHWE IIEHHOCTM Oe3omacHOro oOpa3a JKM3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAKHOCTH MPABHJI OE30MACHOTO TOBEACHHSI Ha TPAHCIIOPTE,
Ha JIOpPOrax, ¢ MIEKTPUUECKUM M TETIOBBIM 000pY0BAaHUEM B IOMAITHUX YCIOBHSIX;
c(hOpMHUPOBAHHOCTh HaBbIKa pPedICKCHH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY H
TAKOTO JK€ MIPaBa y IPyroro 4eIoBeKa;

6) TPY10BOT0 BOCTIMTAHUS:

AaKTMBHOE ydYacTHE B pEIICHWHM NPAKTHYECKMX 3amad (B paMKaX CEMBH,
00pa3oBaTe/IbHON OpraHU3allMd, TOpOojJa, Kpas) TEXHOJIOTHYECKOH W  COIUAIbHOM
HAIpPaBICHHOCTH, TPEOYIOIIMX B TOM YHUCIIE U (PU3UUECKUX 3HAHUIA,

UHTEPEC K MPAKTUIECKOMY HU3yUYEHHUIO MPO(ECCHH, CBI3aHHBIX C (DU3HUKOIA;
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7) PKOJIOTHYECKOr0 BOCIIMTAHUS:

OpHUEHTAIMs Ha MPUMEHEHHE (PU3MUECKUX 3HAHHWH ISl PEIICHHS 3aJlad B 00J1acTH
OKpY’Karolen cpe/ibl, INIAHUPOBAHUS TTOCTYIKOB M OLICHKH UX BO3MOYKHBIX TTOCIICACTBUN
JUISL OKPY>KaIOIIEeH Cpeibl;

OCO3HAHME TJI00ATBLHOTO XapaKTepa SIKOJOTHUECKUX MPOOJIEM U Ty TEH UX PEIICHHUS;

8) aganTanuu K N3MEeHS IOIMMCSI YCJTOBHSM COIMAILHOW M IPUPOTHOI CpeIbl:

MOTPEOHOCTh BO B3aWMOJICHCTBHH TPW BBITIOJIHCHUH HCCIICIOBAHUN W MPOCKTOB
(bU3UYEeCKON HAMPABIEHHOCTH, OTKPBITOCTD ONBITY M 3HAHUSM JIPYTHUX;

MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JCSITEIbHOCTD;

noTpeOHOCTh B hOPMHUPOBAHUY HOBBIX 3HAHUH, B TOM 4YHcIie GOpMYIUPOBATH UIIEH,
TOHSTHS, TUIIOTE3bI O (PU3UYECKUX 00BEKTaX U SIBJICHUSX;

OCO3HaHME JE€PUIUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 001acTH
busuky;

IJJAHUPOBAHKUE CBOETO PA3BUTHUS B MPUOOPETEHUU HOBBIX (DU3MUECKUX 3HAHUIA;

CTpEMJICHUE aHAJTU3UPOBATh U BBISABIISITH B3aUMOCBSI3U ITPUPO/IbI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHCJI€ C UCTIOJb30BaHUEM (DU3UYECKUX 3HAHUM;

OIIEHKA CBOUX JICMCTBUI C YUETOM BIIMSHUS HA OKPYKAIOIIYIO CPEY, BO3MOMKHBIX
r7100aJIbHBIX ITOCIEACTBHH.

METAIIPEAMETHBIE PE3YJIbTATbBI

B pesynbpTaTe ocBOCHHS MporpaMMbl MO0 (U3WKE HA YPOBHE OCHOBHOTO OOIIETO
oOpaszoBaHus y oOyuaromierocsi 6yayT copMUpoBaHbl MeTampeaMETHBIE pe3yJIbTaThl,
BKJTFOYAFOIITME TTO3HABATEIILHBIC YHUBEPCAIbHBIC YUeOHBIC TEUCTBYS, KOMMYHUKATHBHBIC
YHUBEpCAIbHBIE YUeOHBIC JCHCTBUS, PETYIISITHBHBIC YHUBEPCAIbHBICYYCOHbBIC TCHCTBHS.

Ilo3HaBaTeibHbIE YHUBEpPCAJbHbIE Y4eOHbIE JeCTBUS
ba3oBble Joruyeckue 1eHCTBUA:

BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE NPU3HAKK OOBEKTOB (SIBJICHUH);

YCTaHABIIMBATh CYLIECTBEHHBIN NMPU3HAK KJIACCU(UKALNN, OCHOBAHMS
JJ1s1 000OIIIEHUS ¥ CPAaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B paCCMaTPUBAEMBbIX (haKTax, TaHHBIX
¥ HaOMIOZCHUSIX, OTHOCSIINUXCS K (PU3HMUECKUM SIBIICHUSIM;

BBISIBJISITH IPUUMHHO-CJIC/ICTBEHHBIE CBSI3U MPU U3yUYEHUU (PU3NUECKUX SBICHUHN U
IPOLIECCOB, JeNlaTh BBIBOJBI C HCIOJb30BAaHUEM JEAYKTUBHBIX W HWHAYKTHBHBIX
YMO3aKIIOYeHUHN, BBIIBUTATh TUTIOTE3bI O B3aUMOCBA3SIX (DU3HMUECKUX BEJIINYHH;

CaMOCTOSITENIbHO BBIOMpATh crmoco0 pemeHuss y4deOHo#l (u3mueckor 3amaun
(cpaBHEHHE HECKOJIBKMX BApUAHTOB PEIICHUs, BBIOOP HanboJiee MoAX0IIEro ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).
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ba3oBble ucciieoBare/ibCKue JAeiCTBUSA:

WCIIOJIB30BaTh BOIMPOCHl KAaK HWCCIAEAOBATEIIbCKUN WHCTPYMEHT TIO3HAHMUS;

MPOBOJIUTH TIO CaMOCTOATEILHO COCTABICHHOMY IUJIaHY OIIBIT, HECJIOKHBIN
bU3MYEeCKUl OKCIEPUMEHT, HEOOJBIIOe HCCIACAOBaHNEe (DU3UUECKOTO  SIBJICHUS;

OIICHUBATh HA MPUMEHUMOCTH U JOCTOBEPHOCTH MH(GOPMAIIHIO, TIOJTYICHHYIO B X0J1€
WCCJICIOBAHMSI WJTH DKCIIEPUMEHTA,;

CaMOCTOSTENIbHO  (pOpMyIHpOBaTh OOOOIICHWS W BBIBOJALI IO pe3yJibTaTam
POBEAEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHMS,

IIPOTHO3UPOBATh BO3MOXKHOE JajbHEHIee pa3BUTHE (PUINISCKUX TPOIECCOB,a
TaK)K€ BBIJIBUTATh MIPEATNOIO0KEHUS 00 UX PA3BUTHH B HOBBIX YCIOBUSAX M KOHTEKCTaX.

Pab6ora ¢ undopmanmueii:

NPUMEHATh Pa3JIMYHbIE METOAbl, HWHCTPYMEHTbl W 3alpoChl NpPU TOUCKE
U 0TOOpe MHGpOpPMALUU WM JAHHBIX C YYETOM IpPENIOKEHHOW yueOHOH (pusmueckoin
3a/1aui;

aHAJIU3UPOBaTh, CHUCTEMATU3UPOBATh W  HMHTEPHIPETHUPOBATH  HHPOPMALIHIO
pa3IUYHBIX BUAOB U (POPM MIPENCTABICHHUS;

CaMOCTOATENIbHO BBIOMPAaTh ONTUMAIBHYIO (POPMY MpeACTaBICHHUS HHPOpMALUU U
WUIIOCTPUPOBATh pEIIAeMble 3aJa4d HECIIOKHBIMM CXEMaMH, JHarpaMMaMiy, HWHOHN
rpadukoil 1 ©X KOMOWHAIIUSAMH.

KoMMmyHUKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIE HeCTBUS:

B X0JIe OOCYXJleHHs Y4eOHOro maTrepuaiia, pe3yibTaToB JIA0OPATOPHBIX pPadboOT
Y MPOEKTOB 33J1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TeMbl W BBICKA3bIBATh HJICH,
HaIleJICHHbIC Ha PeIIeHUE 3a7au U MOJIepKaHne O1arokenaTeaIbHOCTH OOIICHMS;

COTIOCTaBIIATh CBOM CYXXJICHHSI C CYXACHUSIMHU JIPYTUX YYaCTHUKOB JUAjora,
OOHapy>KUBaTh Pa3IMUME U CXOJICTBO MO3UITUH;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUChMEHHBIX TEKCTAX;

nyOJUYHO TIPEACTABIIATH PE3yJIbTaThl BBIMOJHEHHOTO (DU3UYECKOTO OIBITa
(9KCTIEpUMEHTA, UCCIIeIOBAHUS, TIPOCKTA).

MMOHUMATh U UCTIOH30BATh MPEUMYIIECTBA KOMAHHOW U MHANBUIAYAJTLHON padOThHI
IIPY PEIIEHUN KOHKPETHON (PU3UYECKOi POOIeMBbI;

MPUHUMATh II€JIM COBMECTHOW JESITEIIbHOCTH, OPTaHW30BBIBATH JEHUCTBUS 1O €€
JOCTIKCHHIO: PACTIPENENATh POIH, 00CYKIaTh MPOIECChl W Pe3yIbTaThl COBMECTHOMN
paboThI, 00001IaTH MHEHUS HECKOJIBKUX JIFOJICH;

BBITIOJTHATH CBOIO YacTh pabOTHI, JOCTUTAsT KAYECTBEHHOTO PE3yibTaTa 1o CBOEMY
HATPaBICHUIO U KOOPAUHUPYS CBOU JCUCTBUS C APYTUMHU WICHAMU KOMAHIbI;

OIICHMBAaTh KauyeCTBO CBOEr0 BKJIaga B OOMMIA MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENTLHO C(HOPMYITUPOBAHHBIM yUaCTHUKAMHU B3aUMOICHCTBHSL.
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PerynsitTuBHble YHUBeEpPCAJIbHbIE Y4eOHbIe HeMCTBUS
Camoopranusamnus:

BBISIBIIATh TPOOJIEMBI B JKU3HEHHBIX W YUYEOHBIX CHUTYyalMsIX, TPEOYIOMUX s
peteHust GU3UIECKUX 3HAHUM;

OPUEHTUPOBATHCA B PA3TMYHBIX MOJX0daX MPUHATUS PEIICHUN (MHIUBUIYaIbHOE,
MPUHATHE PEILICHUS B TPYIINE, MPUHITUE PEIICHUHN TPYIION);

CaMOCTOSITEJIbHO COCTaBJIATh aJITOPUTM pelleHus] (U3NYECKON 3ajauyu WM TJIaHa
HCCIICIOBAaHUSI C YYETOM MMEIOIIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh MpejiaraéMble BapUaHThI PEIICHUI;

JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIIICHHE.

CaMOKOHTPOJIb, SMOIIMOHAJILHbI HHTEJLJIEKT:

JaBaTh AICKBATHYIO OLICHKY CUTyallly U IIPEIIaraTh IUIaH €€ N3MEHEHMS;

OOBSACHATh MPUYMUHBI JOCTHXKEHHS (HEAOCTUKEHUS) pEe3yJbTaTOB IEATEIbHOCTH,
JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JI€ATEIBHOCTh (B TOM YHCII€ B XOJl BBIIOJHEHUS
(GU3NYECKOTO HCCIENOBaHUS WJIM NPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
WU3MEHUBUINXCS CUTyallui, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKIINX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUAM.

CTaBUTh ce0s Ha MECTO APYroro 4ejoBeKa B XOJE CIOpa WM JUCKYCCHUU Ha
HAay4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOro.

NpU3HaBaTh CBOE MPAaBO HAa OMIMOKY MpU perieHUuH (U3NUECKUX 3a1ady  WId
B YTBEPJKJICHUAX HAa HAYYHBIE TEMBI M TAKOE K€ MPABO APYTOTO.

HPEAMETHBIE PE3YJIBTATDBI

K koHily oOyueHuss B 7 KJjacce NpeJIMETHbIC pPe3yJbTaThl Ha 0a30BOM ypPOBHE
JOJKHBI OTPaXKaTh CPOPMHUPOBAHHOCTD y O0YUAIOIIMXCSI YMEHHIA:

UCIIONIb30BaTh TIOHSATHS: (U3UYECKHEe W XUMHUYECKUE SBJICHUS, HaOIIOIEHUE,
OKCTIICPUMEHT, MOJICJIb, TUIIOTE3d, CAMHUIBI (PU3NUYCCKUX BEIMYUH, aTOM, MOJICKYJIa,
arperaTHbIE COCTOSIHHS BellecTBa (TBEPIOE, KHIKOE, Ta3000pa3HOE), MEXaHUYECKOe
JIBW)KEHUE  (paBHOMEPHOE,  HEPaBHOMEpPHOE,  NPSIMOJIMHEHHOE),  TPaeKTOpHs,
paBHOAECWCTBYyOIAsT cwi, aedopmanus (ynpyras, IUIAaCTHYECKas), HEBECOMOCTb,
COOOIIAIOLTNECS COCY/IbI;

paznmuyarh siBueHus (nud@dys3us, TEIUIOBOE ABMKEHHE YaCTHI[ BEIIECTBa,
pPaBHOMEPHOEC JIBIDKEHHE, HEPABHOMEPHOE JIBHXKCHHE, WHEPIIUS, B3aUMOJICHCTBHE TEI,
paBHOBECHE TBEPABIX TN C 3aKPEIUIEHHOW OChIO BpAIICHHS, Iepenada IaBJICHHS
TBEPIBIMU TEIAMH, KHUIKOCTSIMH M Ta3aMu, aTMoc(epHOe NaBlieHUE, TUIaBaHHE TeT,
IpeBpalIeHUs] MEXaHHYECKON SHEPTUHU) MO ONMHCAHHUI0 WX XapaKTepPHBIX CBOWCTB W HA
OCHOBE OTIBITOB, JEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBIICHHUE;

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (PU3UYECKUX SIBJICHHHA B OKPYXKAIOIIEM
MHpE, B TOM YnCIie QU3NIECKUE SIBICHHUS B IPUPO/IC: TIPUMEPHI ABIKCHHUS C PA3THUHBIMU
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CKOPOCTSIMA B XMBOW WM HEXWBOW NPUPOJAE, ACHUCTBHE CHUJIBl TPEHUS B NPUPOAE U
TEXHUKE, BJIUSHUE aTMOC(EPHOro JaBiCHUS Ha >XUBOM OpraHu3M, IUIaBaHUE pbIO,
pbhluary B TeJ€ YeJOBEeKa, IMPHU 3TOM MEPEBOAUTH MPAKTHUYECKYIO 3aJady B y4eOHYIO,
BBIJIETISITH CYLIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHMUIA;

ONMKCHIBATh HU3YYEHHBIE CBOMCTBA Te€N W (PU3MYECKHE SIBICHUSA, HCHOIb3Ys
¢dusznyeckue BeTMUUHbI (Macca, 00bEM, TUIOTHOCTh BEIECTBA, BPEMsI, MyTh, CKOPOCTbh,
CPEIIHASI CKOPOCTh, CUJIa YIPYTOCTH, CHJIA TSXKECTH, BEC TeJa, CHJIa TPEHUs, JaBICHUE
(TBEpIOrO Tena, KUIAKOCTH, rasza), BBITAJKUBAIONIAs CHJIA, MEXaHMuYecKas padora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(QQUIMEHT TOJE3HOTO JEHCTBUS
MEXaHU3MOB, KMHETHYECKAasl U IMOTCHLHUAJIbHAS JHEPIUs), IPU ONUCAHWUU NPABUIBHO
TPaKTOBaTh (PM3MUYECKUI CMBICI HUCIIOJIb3YEMBIX BEIMYHUH, UX 0003HAUEHUS U €IMHULIBI
(U3MYECKUX BEJIIMYMH, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIINE JaHHYI (U3UUYECKYIO
BEJIMYMHY C JPYTMMH BEIMYMHAMH, CTPOUTh TIpaUKyd H3YyUYEHHBIX 3aBUCHUMOCTEH
(bU3NYECKUX BEIIUYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SBJICHHUS U MPOIECCHI, HUCIOJIb3YS
MpaBWia CIOXKEHUs CUJl (BIOJIb OJTHOM MpsiMoii), 3akoH ['yka, 3akoH Ilackais, 3akoH
Apxumena, mpaBuIo paBHOBECHs phlyara (010Ka), «30J0TO€ MIPABUIIO» MEXaHUKH, 3aKOH
COXPAaHEHUS MEXaHWYECKOH SHEpPruM, MpH 3TOM J1aBaTh CJIOBECHYIO (HDOPMYIHPOBKY
3aKOHA U 3alMChIBaTh €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

OOBSACHATH (pU3NUECKHUE SBIICHUS, MPOIIECCHl M CBOWMCTBA TE€Jl, B TOM YHUCJE UB
KOHTEKCT€  CHUTyalUid  MPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BbIABIATH
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE M3 1-2 JOTMYECKHX MIaroBcC
oropoii Ha 1-2 M3y4YeHHBIX CBOMCTBA (DU3UYECKUX SIBJICHUN, PU3NUYECKUX 3aKOHA WITU
3aKOHOMEPHOCTH;

pemarh pacu€THble 3amaud B 1-2 AelCTBUSA, MUCMONB3Ys 3aKOHBI U (DOPMYIIBI,
CBS3BIBAIOLIME (PU3NYECKHUE BEJIMUMHBI: HA OCHOBE aHAJIN3a YCIOBUS 3a/1a4M 3alIMChIBATh
KpaTKOe YCIIOBUE, MOJICTABIATh (DU3UUYECKUE BEIUYHMHBI B (OPMYJbl U TPOBOJIUTH
pacuéThl, HAXOJUTH CIIPABOYHBIE JaHHbBIE, HEOOXOAUMBIE IS PELICHHS 3314, OLIEHUBATh
PEATUCTUYHOCTD MOJIYYEeHHOU (PU3NYECKON BETUUNHBL;

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PEHIUTh MPH MOMOLIM (PU3HUYECKUX
METO/IOB, B OIMCAaHWU HWCCIEAOBaHUS BBIACIATH MPOBEPSEMOE IMPEANOIOKEHUE
(runoresy), pa3IuyaTh U HHTEPIPETUPOBATH MOTYUYEHHBIN PEe3yIbTaT, HAXOAUTh OLUTUOKH
B XO/I€ OMbITA, JEJIaTh BHIBOJBI 10 €r0 PE3yJIbTaTaM;

IPOBOJUTH OMBITHI 0 HAOIIOJAEHUIO (GU3MUECKUX SIBICHUN WM (PU3MYECKHUX
CBOMCTB Tel: (OPMYJIMPOBATH MPOBEPSEMbIE IMPEANONIOKEHHS, cCOOUpaTh YCTaHOBKY
U3 MPEAJIOKEHHOTO 000pYA0BaHMS, 3alMChIBATH X0/ ONbITA U (POPMYIUPOBATH BHIBOBL;

BBITIOJTHSATH MPSAMbIE U3MEPEHHSI pACCTOSIHUS, BPEMEHH, MacChl Tella, 00bEMa, CUITBI
U TEMIEPATyphbl C UCMOJIb30BAHUEM aHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMUCHIBATDH
MOKa3aHus NpUOOPOB € YUETOM 33JJaHHOM aOCOMIOTHOM MOrPEIIHOCTH U3MEPEHUH;

IPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEJIMYMHBI OT APYron
C UCIIOIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTH IIYTH PABHOMEPHO JIBHKYIIETOCS
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TeJaa OT BPEMEHHU JIBHXKEHHMSI Te€la, CUJIbl TPEHUSI CKOJIBKEHHS OT Beca Tella, KauecTBa
00pabOTKM TIOBEPXHOCTEH Tel M HE3aBUCUMOCTH CUJIBI TPEHUS OT IUIOLIATU
CONPUKOCHOBEHMS TE€J, CUJIbI YIPYTOCTH OT YIJIMHEHUS MNPYKUHBI, BBITAIIKUBAKOIIEH
CHIBI OT 00BbEMa TOTPYKEHHOW 4YacTH Tella W OT IUIOTHOCTH KUIKOCTH, €€
HE3aBUCUMOCTH OT IJIOTHOCTH Te€Jia, OT NIyOHHBI, HA KOTOPYIO MOTPY>KEHO TEJO0, YCIOBUI
IUIaBaHUs TEJl, YCIOBUM paBHOBECHUS pbluara M OJIOKOB, y4acTBOBAaTh B IJIAHUPOBAHHH
y4eOHOTO HCCIIEIOBaHMS, COOMpPATh YCTAHOBKY U BBINOJHATH H3MEPEHUs, CIeays
NPEJIOKEHHOMY  IUIaHy, (UKCUPOBATh pe3yJbTaThl MMOJYYEHHOM 3aBUCHMOCTH
bu3nYeCKUX BEMYNH B BUJIC IPEIOKECHHBIX TA0NUIl U TPadUKOB, JEIaTh BBIBOJBIIIO
pe3yapTaTaM UCCIEI0BAHMS;

IPOBOJNUTh KOCBEHHbIE M3MEpPEHMs] (PU3NYECKUX BEIUYUH (IJIOTHOCTH BELIECTBA
KUIKOCTH W TBEPHOrO TeJla, CHJIA TPEHUS CKOJIBKEHHMs, JABJICHUE BO31yXa,
BBITAIKMBAIOILAS CUJIA, IEHCTBYIOIAs HA MOTPY>KEHHOE B )KUJKOCTh TEJIO, KOYPPUIUEHT
IIOJIE3HOTO JACHCTBUS MPOCTBIX MEXAHU3MOB), CIEAYs IIPEMIOKECHHOW MHCTPYKIIUN: TIPH
BBINIOJIHEHUH HM3MEPEHUN COOMpPATh SKCIEPUMEHTAIbHYI0 YCTAHOBKY W BBIYUCISATH
3HAYEHUE NUCKOMOM BEJIMYHUHBI;

co0noaTh MpaBuja TEXHUKH O€30MacHOCTH Mpu padbore ¢ 1a00paTOpHBIM
o0opy10BaHUEM;

yKa3bIBaTh TNPUHIUMBI JEUCTBUA NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, ATMHAMOMETP, COOOIIAIOIINECS COCY/bI, OapOMETp, phluar, MOABUKHBIA U
HENOJIBWKHBIN OJIOK, HAKJIOHHAS MJIOCKOCTB;

XapaKTEepU30BaTh MPHUHIUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOpPOl Ha WX omucaHus (B TOM YHCIE: MOAIIMIIHUKH, YCTPOMCTBO
BOJONIPOBO/IA, THAPABINYECKUA IPECC, MAHOMETP, BBICOTOMEp, MOPUIHEBOM HAcoC,
apeoMeTp), UCMOJIb3ysl 3HaHUS O CBOWMCTBaX (DU3UYECKHUX SIBJICHUA U HEOOXOJUMBIC
¢duznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOANTH TMpPUMEPHl (HAXOAUTh HMHGOPMALMIO O MpUMEpax) MNPAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3MYECKMX 3HAHUM B TOBCEIHEBHOW KHU3HU MJis1 OOecredeHus
O6e3omacHOCTH TpU OOpalieHUH C NpudOpaMH MW TEXHUYECKUMH YCTPOWCTBAMH,
COXPaHEHHMsI 3/I0POBbs U COOJIIOICHUS HOPM HKOJIOTMYECKOr0 OBEACHUS B OKPY KarOIIeH
cpexne;

OCYIIECTBIISATH OTOOP MCTOYHUKOB MHGpopManuu B VHTEpHETE B COOTBETCTBUHUC
3aJIaHHBIM TTOMCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIIUXCS 3HAHUN U MyTEM CpaBHEHUS
pa3IMYHBIX UCTOYHUKOB BBIIEIATH HHPOPMAIUIO, KOTOPasl SIBISIETCS MPOTUBOPEUUBOIM
WJIM MOKET OBITh HETOCTOBEPHOM;

WCIIOJIH30BaTh TIPU  BBITIOJIHEHMHM YYEOHBIX 3alaHUi  HAYyYHO-TIOMYJISIPHYIO
auTepaTypy (U3MUECKOrO COJEp)KaHUs, CIPaBOYHBIE MaTepuajbl, PECypChl CETH
WurtepHer, BiIageTh Npu€MaMu KOHCIIEKTUPOBAHHUS  TEKCTa, MpeoOpa3oBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

co3/71aBaTh COOCTBEHHbIE KPATKHUE MUCbMEHHBIE U YCTHBIE COOOIIIEHHS Ha OCHOBE 2—
3 UCTOYHUKOB HH(pOpPMALIUU (PU3NIECKOTO COAEPIKAHUS, B TOM YHCIIE MyOIMYHO
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JieNiaTh KpaTKue COOOIICHUs O Pe3yJIbTaTax MPOEKTOB WM YUeOHBIX UCCIEA0BAHUHN, TPU
3TOM TPaMOTHO HCIOJIb30BaTh HM3yYEHHBIM TOHATUWHBIN ammapat Kypca (QHU3UKH,
CONIPOBOKJIATh BBICTYIUICHUE MPE3CHTALMEM;

MIPY BBITIOJTHEHUH YYEOHBIX MMPOESKTOB U UCCIIEIOBAHUMN pacipeiesiTh 00s13aHHOCTH
B I'PYIIIIE€ B COOTBETCTBHUH C IOCTABJIECHHBIMH 3a/1a4aMHU, CJICIUTD 32 BBIITOJIHEHUEM I1JIaHA
JNEUCTBUM, Aa/IeKBaTHO OLEHUBATh COOCTBEHHBIM BKJIAJ B JAESATEIBHOCTb TIPYMIIbL,
BBICTpanBaTh KOMMYHHUKAaTHUBHOE B3aNMOJICVICTBHE, YUYUTHIBAasi MHEHUE OKPYKAIOIIUX.

K koHmy oOyuenus B 8 kJjacce mpeIMeTHBIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y 00YyHAIOIIUXCSI YMEHUI:

MCIOJI30BaTh MOHATHS: MACCa U pa3MepPbl MOJIEKYJI, TETJIOBOE IBMKEHUE ATOMOB U

MOJIEKYJI, arperaTHbI€ COCTOSIHUS BEIIECTBA, KPUCTAIUIMYECKUE U aMOp(HBIE Tena,
HACBIIIIEHHBIA W HEHACBHIILICHHBINA Map, BIAXKHOCTh BO3/yXa, TeMIEpaTypa, BHYTPECHHSS
SHEPrusl, TEIUIOBOW JBUTATENb, JIEMEHTAPHBIN SJEKTPUUECKUN 3apsil, DIEKTPUUECKOE
1oJie, MPOBOJHUKHU U JUAICKTPUKH, HOCTOSHHBIN 3JIEKTPUUYECKUM TOK, MATHUTHOE MOJIE;

paznuyaTh sBJIEHUS (TEIUIOBOE PACIIMPEHUE U CHKATHE, TEIJIonepeaaya, TemIoBoe
paBHOBECHE, CMAuYMBaHHWE, KAaNWUISPHBIC SIBJICHUS, MCIAPEHUE, KOHACHCALIUS,
IJIABJIEHUE, KpUCTaJIU3alus (oTBEepaeBaHue), KUIIEHNE, TerIonepeaayda
(TEenI0MpPOBOIHOCTh, KOHBEKIIUSA, U3TYyUYCHHE), DJICKTPU3ALMS TEJl, B3aUMOJICHCTBUE
3aps0B, NCUCTBUS DJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKAHUE, B3AMMOJICUCTBUE
MarHuToB, JEHCTBHE MAarHUTHOTO TOJS Ha MPOBOJHUK C TOKOM, BJIEKTPOMAarHUTHAs
WHIYKIMS) TI0 OINUCAHMI0 MX XapaKTEPHBIX CBONCTB M HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX TAHHOE (PU3UUECKOE SIBJICHUE;

pacrio3HaBaTh MPOSBICHUE HW3YUYEHHBIX (PU3MYECKUX SIBJICHUN B OKpYKarolleMm
MHUpE, B TOM 4ucjie (pu3nueckue SIBICHUS B MPUPOJE: MOBEPXHOCTHOE HATKCHUE U
KalWJUISIPHBIE SIBJICHUST B TPUPOJEC, KPUCTALIBI B mpupone, uznydeHue ConHua,
3aMep3aHue BOAOEMOB, MOpCKHE Opu3bl, 00pa30BaHHE POCHI, TyMaHa, WHEs, CHEra,
AIIEKTPUUYECKUE SIBJICHUS B aTMOCc(]epe, JIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3emiid, apeiid MmoiarocoB, pojib MAarHUTHOTO MOJIS AJIs )KU3HU Ha 3emJie, MOJISIpPHOE
CUSHHME, TIPU OTOM TEPEBOJAUTh MPAKTUUYECKYIO 3aJadyy B Y4eOHYI0, BBIJICATH
CYIIECTBEHHbIC CBOMCTBA (TIPU3HAKHN) (PU3UYECKUX SBICHUN;

OTNMUCBHIBATh HW3YYCHHBIC CBOMCTBA Tel W (U3NUECKUE SBICHUS, HCIOIb3YS
dbuznyeckre BEIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI SHEPrus, KOJUYECTBO TEIUIOTHI,
yAenbHas TEMIOEMKOCTh BELIECTBA, yAENbHAs TEIUIOTA IUIABJIECHUSA, YJIEJIbHAS TEIUIOTa
napooOpa3oBaHusl, yjAelbHas TEIJIOTa CropaHusl TOIUIMBA, KOA(POUIMEHT MOJE3HOTrO
JICUCTBUS TEIMJIOBOM MAIlMHBI, OTHOCUTENIbHAS BJIIAXKHOCTHh BO31yXa, AJEKTPUUYECKUUN
3apsiz, CUIIa TOKA, JIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIIEHUE TPOBOHUKA, YAEIBHOE
COMPOTHUBJIEHUE BEIIECTBA, pa00OTa U MOILIHOCTh 3JEKTPUUYECKOT0 TOKA), IPU OMUCAHUU
MPaBUJIBHO TPAKTOBATh (PU3MUECKUN CMBICT MCMOJIb3YEMbIX BEITWYUH, 0003HAUYECHUS U
eAUHUIBI  (U3MYECKUX BEJIMYMH, HAXOAUTh (POPMYJbI, CBS3BIBAIONIME JTAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIIMYMHAMHU, CTPOUTh TIpaduKU H3YUYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
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XapaKTEepHU30BaTh CBOWCTBA TeJ, (PU3MUECKHUE SBICHHUS M IPOIECCHI, MCTIOIB3YS
OCHOBHBIC TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUUYECKOM TEOPUH CTPOCHUSI BELIECTBA,
MPUHITUI CYNEPIIO3UIIMH TT0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHUs 3apsijia,
3akoH Oma nJig ydacTka 1enu, 3akoH Jlxoyns—JIeHna, 3akoH COXpaHEHUs SHEPIuH,
IIPY 3TOM J]aBaTh CJIIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3aMTUCHIBATh €r0 MAaTEMAaTHYECKOE

BBIPAXXEHUE;
OOBACHATh (PU3UYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE
CUTyallMld  IPaKTHUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATh  [PUYMHHO-

CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOrMUeCKHUX 1IaroB ¢ onopou Ha 1-2
U3YYEHHBIX  CBOMCTBa  (DU3MYECKUX  SBICHUM, (U3MUECKUX  3aKOHOB WM
3aKOHOMEPHOCTEW;

pemath pacu€THble 3adaud B 2—3 JEHCTBUS, UCHOJb3Ys 3aKOHbI M (HOPMYJIBI,
CBSA3BIBAIOLIME (PU3NYECKHE BEIMYMHBI: HA OCHOBE aHAJIW3a YCIOBUS 33/1a4M 3alIUChIBAaTh
KpaTKO€ YCJOBHE, BBISBISTH HEIOCTATOK JAHHBIX JJIS PEIICHHs 3aJlayd, BHIOMpATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl €€ PELICHMS], IPOBOJIUTh PACUETHI M CPABHUBATH
MOJIyYEeHHOE 3HaU€HHUE (PU3NYECKON BETUUHHBI C U3BECTHBIMU JTAHHBIMU;

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PEHIUTh MpPH MOMOLIM (PU3UYECKUX
METOJOB,  HCHOJb3ysl  ONWCAHWE  HMCCICOOBAaHMS,  BBIACHATH  MPOBEPSIEMOE
IIPEATIOJIOKEHNE, OLICHUBATD MPABUIILHOCTD MOPSIKA IPOBEACHUS UCCIIEAOBAHNUS, IEIIATh
BBIBOJIBI,

MPOBOJIUTH OMNBITHI MO HAOMIONCHUIO (PU3NYECKUX SABJICHUA WIH (U3HUYECKUX
CBOMCTB TeJ (KaNWJUIAPHBIE SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS BO3JyXa OT €ro o0beéma,
TEMIIEPATYPBI, CKOPOCTH ITPOLIECCA OCTHIBAHUS M HArpEBaHUs IIPU U3JyYEHUU OT LBETA
u3nyvaromeil  (morsomaromei)  MOBEPXHOCTH, CKOPOCTh  HMCHApeHusi  BOJbI
OT TEMIIEpaTypbl JKUAKOCTH M IUIOHIAAU €€ IIOBEPXHOCTH, JJIEKTPU3ALUA Tl U
B3aMMOJICHCTBUE DJIEKTPUUECKUX 3apsioB, B3aWMOJCHCTBUE IMOCTOSHHBIX MarHuTOB,
BU3yaJIU3alMsl MATHUTHBIX IOJIEN MOCTOSIHHBIX MAarHUTOB, JEUCTBUSI MAarHUTHOTO IOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHMWTa, CBOWCTBA 3JIEKTPOJBUIATEIIS
MOCTOSTHHOTO TOKa): (OPMyJIMpOBaTh IMPOBEPSieMble MPEANOJOKEHUSI, COOUPATH
YCTaHOBKY U3 NMPEAJI0KEHHOT0 000py10BaHUS, OMUCHIBAThH XO/1 OTbITa U (JOPMYIUPOBATH
BBIBOJIbI,

BBIIIOJIHATD IPSAMBIE M3MEPEHUS TEMIEPATypbl, OTHOCUTEIBHOM BIIAXKHOCTHU
BO3/JyXa, CHJIbl TOKA, HANpPSDKEHUS C MHCIOJIb30BAHMEM aHAJOrOBBIX MPHOOPOB H
JTATYMKOB (PU3NYECKUX BEIMYMH, CPAaBHUBATH pE3YyJbTaThl H3MEPEHHU C YUYETOM
3aJIaHHOM a0COJIIOTHOM MOTPEINTHOCTH;

IPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOU (PM3UUECKOM BEIUYHMHBI OT JPYrou
C MCTOJB30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTh CONPOTHUBJICHUS MPOBOJHUKAOT
€ro JUIMHBI, IJIOIAAN IONEPEYHOr0 CEYECHUS U YAEIBHOIO COIPOTUBIICHUS BEILIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, UAYLIEr0 Yyepe3 MPOBOJHUK, OT HAIPSKEHUs HA NPOBOIHUKE,
UCCJIEIOBAHNUE TOCJIEAOBATEILHOIO W MapajUIeIbHOTO COEIUHEHUN MPOBOJIHUKOB):
IUIAaHUPOBATh UCCIIEIOBAaHUE, COOMPATh YCTAHOBKY W BBINOJIHATH MU3MEPEHUS, CIENys
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NPEMIOKEHHOMY IUIaHy, (DMKCUPOBATH PE3YJIBTATHI MMOIYYEHHON 3aBUCUMOCTH B BUJIE
TabJIUI ¥ TpaMKOB, I€JIaTh BBIBOBI IO PE3YyJIbTaTaM HCCIIEAOBAHNUS;

IPOBOJIUTH KOCBEHHBIE U3MEPEHUSI (PU3NUECKUX BEJIMYMH (yI€IbHAS TEIIIOEMKOCTh
BELIECTBA, CONPOTUBIIECHUE MPOBOJHUKA, pab0Ta U MOILIHOCTh JEKTPUUYECKOIO TOKA):
IUIAHUPOBAaTh U3MEPEHUs, COOMpaTh OKCIEPUMEHTAJIbHYI0 YCTAHOBKY, CIEIys
pEI0KEHHON HHCTPYKLMHU, U BBIYUCIIATh 3HAUYEHUE BEJIMYUHBI;

coOnroaTh MpaBujia TEXHUKM O€30MacHOCTH INpu padbore ¢ 1ab0paTOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh NPUHIUIBI JACHCTBUS HU3YUYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOpPOM Ha MX OmHUCaHUs (B TOM YHUCJE: CHCTEMa OTOIUIEHHS JIOMOB,
TUTPOMETpP, MapoBas TypOMHA, aMIEPMETP, BOJBTMETP, CUETUHK DIECKTPUUYECKON
OHEPrUM, DBJIEKTPOOCBETUTENIbHbIE NPUOOpBI, HArpeBaTENbHbIE 3JIEKTPOIPUOOPHI
(mpuMmepbl), SJIEKTPUUECKUE MNPEAOXPAHUTENH, OJIEKTPOMArHUT, 3JIEKTPOABUIATENb
IOCTOSSHHOTO TOKAa), HCIOJIb3ys 3HaHUs O CBOWCTBAX (DU3MUECKUX SBJICHUH U
Heo0XouMble (PU3NUYECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCThIE TEXHUYECKUE YCTPONCTBA M M3MEPUTENIbHbIE TPUOOPHI IO
CXeMaM M CXEMAaTHUYHBIM PUCYHKaM (KUIKOCTHBIM TEPMOMETpP, TEPMOC, MCHUXPOMETP,
TUTPOMETP, JIBUTaTEIb BHYTPEHHEIO CrOpaHMs, AJIEKTPOCKOI, PEOCTaT), COCTaBISAThH
CXEMBI 3JIEKTPUYECKUX LIETEH C MOCIEeI0BATEIbHBIM U MapaJUIEIbHBIM COEIHMHEHHEM
AJIIEMEHTOB, pa3inyasi yCJIOBHbIE 0003HAYEHUS JIEMEHTOB AJIEKTPUUECKUX LIETIEH;

MPUBOANTH TNPUMEPHl (HAXOAWTh HWH(OpPMALMIO O NpHUMEpPax) MNPAKTHUYECKOrO
UCIIOJIb30BaHUsl (PU3MYECKUX 3HAHMM B TIOBCEAHEBHOM >KM3HM JUIsl OOecrHedeHUs
0e30macHOCTH MPU 00paILEeHUH C TPUOOpaMU M TEXHUYECKUMHU YCTPONUCTBAMU, COXPAHEHUS
3JI0POBbS M COOTIOIEHUS] HOPM 3KOJIOIMUYECKOTO MOBEACHHUS B OKPYXKAIOIIEH CPEIE;

OCYLIECTBJIATh MOUCK MHGpopManuu (U3ndeckoro coaepxanusi B MHTepHeTe, Ha
OCHOBE HMEIOUIMXCS 3HAHUW U MyTEM CpPaBHEHUS JOMOJHUTEIbHBIX HCTOYHUKOB
BBIACIATh HH(OpMaALUIO, KOTOpas SBIAETCS MPOTHUBOPEUMBON WM MOXKET OBbITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBINOJHEHUU Y4YEOHBIX 3aJaHUN HAYYHO-TOMYJISIPHYIO
JUTEPATypy (U3UYECKOTO COJEpKaHUs, CIPABOYHBbIE MaTepuaibl, PECypChl CETH
WurtepHer, BiIageTh MNpuéMaMH KOHCIEKTUPOBAHMS  TEKCTa, MpeoOpa3oBaHUS
nH(popMaIKu U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co371aBaTh COOCTBEHHBbIE MUCHbMEHHBIE M KPATKHUE YCTHBbIE COOOIIEHMs, 00001as
MH(MOpPMAIUI0O U3 HECKOJIbKUX HMCTOYHUKOB (DU3MUECKOTO COAEpKaHWsA, B TOM YHCIIE
nyOJMYHO  TPEJCTaBIATh  pe3yJbTaTbl  MPOEKTHOM WM  UCCIEA0BATENbCKOU
JeSATEIbHOCTH, TIPU 3TOM I'PAMOTHO HMCIOJIb30BaTh M3YYEHHBIA MOHATUHHBIN amnmapar
Kypca (pU3MKH, COTPOBOXK/IATh BHICTYIUICHUE MTPE3CHTALINEH;

IPU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB M HMCCIEAOBAHUN (PU3MUECKHUX IPOLIECCOB
pacnpeneniaTb 00s3aHHOCTU B TPYIINIE B COOTBETCTBUU C IOCTABJIIEHHBIMM 3aJadyaMy,
CIIEIUTh 3a BBINOJIHEHWEM IUIaHA JCHCTBUM M KOPPEKTUPOBAaTh €ro, aJeKBaTHO
OLICHMBAaTh  COOCTBEHHBIM BKJaA B  JI€ATENbHOCTh  TPYIIBL,  BBICTpauBaTh
KOMMYHHMKaTUBHOE B3aUMOEHCTBUE, TIPOSBIISAS TOTOBHOCTh pa3peIiaTh KOHQIUKTHI.
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K koniy oOyuenuss B 9 KJjiacce npeaMeTHbIE Pe3ybTaThl HA 0a30BOM YpPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y 00YyHAIOUIUXCSI YMEHUI:

WCMOJIb30BaTh MOHSATHS: CUCTEMa OTCYETA, MATEpHUAIbHAs TOYKA, TPACKTOPHS,
OTHOCUTEIBHOCTh MEXaHWYECKOTO ABWXKEHUS, nedopmanus (ynpyras, miacTudeckas),
TPEHHE, IEHTPOCTPEMUTEIIBHOE YCKOPEHUE, HEBECOMOCTD U NIEPETPY3KH, LICHTP TAKECTH,
a0COJIIOTHO TBEPJIOE TEJO, LIEHTP TSHKECTH TBEPJOTO Tellad, paBHOBECHE, MEXAHUYECKUE
KOJIeOaHWs U BOJIHBI, 3BYK, HH(PPA3BYK U YIBTPA3BYK, JJIEKTPOMArHUTHBIC BOJIHBI, IITKAJIa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U 1alIbHO30PKOCTbh, CIIEKTPhI UCITYCKaHUS
U TIOTJIONIEHUs, anb(a-, 0eTa- 1 raMMa-U3JIy4eHUs, U30TOIbI, siJIepHAs SHEPTeTUKA;

paszinyath ABJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSMOJIUHEUHOE JBUKEHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUKEHUE, CBOOOTHOE MaIeHUE TEJl, pPABHOMEPHOE
JBUKEHHE TI0 OKPYKHOCTH, B3aUMOJCHCTBUE TEJ, PEAKTUBHOE JIBUKCHHUE,
KoJieOaTenbHOE JBUKEHUE (3aTyXalollMe U BBIHYXICHHbIE KOJeOaHUs), PE30HAHC,
BOJIHOBOE JIBUKEHHE, OTPAKEHUE 3BYKA, IPSIMOJIMHENHOE pAaCIIPOCTPAHEHUE, OTPAKEHUE
Y MPEJIOMJIEHUE CBETA, TIOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3JIOKEHUE O€I0ro cBeTa
B CIEKTP U CJIOKEHHUE CIIEKTPaJbHBIX IIBETOB, IWCIEPCUS CBETA, €CTECTBEHHAs
PaIOaKTUBHOCTh, BOBHUKHOBEHHUE JIMHEHYATOTO CIIEKTPa U3IyYSHUS ) TI0 OMTMCAHUIO UX
XapaKTePHBIX CBOWMCTB U Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX AaHHOE (PU3UUecKoe
SIBJICHHUE;

pacro3HaBaTh NPOSBICHUE U3YUCHHBIX (PU3UUYECKUX SIBJICHUI B OKPYKAIOIIEM MUPE
(B TOM uucie Gpu3ndecKue sIBJICHUS B MIPUPOJIE: MPUIUBBI U OTJIHMBBI, IBHKCHUE TIJIAHET
ConHeyHOH CUCTEMBI, PEAKTUBHOE ABUKEHUE KUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3EMIJICTPSICEHHE, CEUCMUYECKUE BOJHBI, I[yHaMH, 53XO, IBETa TE,
ONTUYECKHE  SIBJICHUS B  MPUPOJE, OHOJOTHYECKOE  JCHCTBUE  BUIUMOTO,
yAbTPaduOIECTOBOTO M PEHTIEHOBCKOTO W3y4YeHUM, €CTECTBEHHBIM paguOaKTUBHBIN
(G oH, KOCMUYECKHUE Ty, PAAUOAKTUBHOE U3TyUYCHHUE PUPOAHBIX MUHEPAJIOB, ACHCTBHE
pPaIUOaKTUBHBIX M3JIyYEHU Ha OpraHu3M YelOBEeKa), MpH H3TOM MEPEBOAUTH
MPAKTUYECKYIO0 3aJadyy B y4eOHYIO, BBIACIATH CYIIECTBEHHBIC CBONCTBa (MpPHU3HAKK)
(bU3HYECKUX SBJICHHUIM;

OTNMUCBHIBATh HW3YUYCHHBIC CBOWCTBA Tel M (PU3MUECKHE SBJICHUS, HCMOJb3Ys
buznyeckre BEIUYUHBI (CPEHSISI U MTHOBEHHAs CKOPOCTh Tejia MPU HEPABHOMEPHOM
JIBUKEHHH, YCKOPEHHUE, MEPEMEIICHUE, MYTh, YIJI0Basi CKOPOCTh, CWJIa TPEHHs, CUia
YOPYTOCTH, CUJIA TSKECTH, YCKOPEHUE CBOOOJIHOTO MaJeHusl, BEC TeJla, UMITYJIbC Tea,
UMITYJIbC CHJIBI, MEXaHWYECKass padoTa WU MOIIHOCTh, MOTCHIMAJbHAS DHEPTUS Tela,
MOJHATOTO HAJ IMOBEPXHOCTHIO 3€MJIM, IMOTCHIMAIIbHAS YHEPIUsl CHKATOW MPYKUHBI,
KHMHETHUYEeCKasi SHEPrus, MoJHAs MEeXaHW4YecKasi SHEpPrus, MepUoJi U 4acToTa KojaeOaHuH,
JUIMHA BOJIHBI, TPOMKOCTH 3BYKa M BBICOTA TOHA, CKOpPOCTb CBETa, IIOKAa3aTelb
NPEJIOMJIEHUSI Cpelibl), MPU OMHCAHUM NPABWIBHO TPAKTOBATh (DUINYECKUN CMBICI
WCITOJIb3yeMbIX BEIIMYWH, 0003HAYCHUS M €AUHUIBI (PU3MUECKUX BEJIMYMH, HAXOJIUTh
(bOpMyIIBI, CBA3BIBAIONINE NAHHYIO (DU3MYECKYI0 BEIMYUHY C JIPYTUMU BEIMYMHAMM,
CTPOUTH IpaUKK N3YyUEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BETUYHH;
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XapaKTepHU30BaTh CBOWCTBA TeJ, (PU3MUECKHE SBJICHHUS U TPOIECCHI, HCTOIB3YS
3aKOH COXPAaHECHUS JHEPTUH, 3aKOH BCEMHPHOTO TATOTCHUS, TMPUHIIUI CYTEPTIO3HIINN
CWJI, TIPUHIIUI OTHOCUTENbHOCTH [ 'ammies, 3axkoHbl HpIOTOHA, 3aKOH COXpaHEHUS
UMITYJIbCA, 3aKOHBI OTPAKCHUS U TIPEIIOMIICHUS CBETA, 3aKOHBI COXPAHECHUS 3apsJOBOTO
M MacCOBOTO WYHCENT TIPH SJEPHBIX pEaklusx, P OSTOM JaBaTh CIIOBECHYIO
(GbOopMyJIMPOBKY 3aKOHA M 3aIIMCHIBATh €r0 MATEMAaTUYECKOE BBIPAKEHHE;

OOBSACHATH (PU3MYECKHE TPOIIECCHl U CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE
CUTyalluii  TPaKTHKO-OPMEHTHUPOBAHHOTO  XapakTepa:  BBIABIATh  HMPUYUHHO-
CIICJICTBEHHBIC CBSI3H, CTPOUTH O0BCHEHUE U3 2—3 JIOTHUECKUX IIIaroB ¢ ONOPOii Ha 2—3
W3YYCHHBIX  CBOMCTBA  (DM3WYECKUX  SABICHUW, (U3MYECKUX  3aKOHOB  WIIH
3aKOHOMEPHOCTEN;

pemaTrh pacu€THble 3a7auyd (ONMUpAIOIIUecs Ha cUcTeMy U3 2—3 ypaBHEHHIA),
WCITIOJIB3YSl 3aKOHBI M (DOPMYJIbI, CBS3BIBAIOIINE (PH3WYECKUE BEIMYWHBI: HAa OCHOBE
aHaJM3a yCJIOBUS 3aJ[a4M 3aIMMChIBATh KPATKOE YCJIOBHE, BBISBIATH HEJOCTAIOIINE WU
U30bITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI M (DOPMYIIbI, HEOOXOAUMBIC JIs PEIICHUS,
MIPOBOJIUTH PACUETHI U OTICHUBATH PEATMCTUIHOCTD MOTYYEHHOTO 3HAYCHUS (PU3HMICCKON
BEJTUYNHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh MPU MOMOLIM (U3UIECKUX
METO/IOB,  HWCIIOJB3ys  ONMHCAaHWE  WCCIICAOBAaHMS,  BBIICIATH  MPOBEPSIEMOC
MIPEAIOJI0KEHNE, OIICHUBATh MPABHIILHOCTH MOPSIKA IPOBEICHUS NCCSI0OBAHMS, ACIaTh
BBIBOJIbI, MHTEPIPETUPOBATH PE3YJIbTATHI HAOIIOICHUN U OTIBITOB;

POBOJUTH OMBITHl MO HAOTIOAEHUIO (U3UYECKUX SIBICHUNA WM (PU3NYECKHX
CBOMCTB Ten (M3ydyeHHE BTOpPOTO 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUsI SHEPTUH,
3aBUCUMOCTb TIepHOia KOJIeOaHN TTPYKUHHOTO MAasTHUKA OT MACChl Tpy3a M )KECTKOCTH
NPY>KWHBI M HE3aBUCHUMOCTH OT aMIUIMTYAbl MAaJbIX KOJCOAHWH, MPSAMOIHMHEHHOE
pacnpocTpaHEHHE CBETa, Pa3OKEHHWE OENIOro CBETa B CIEKTP, M3yUYECHHUE CBOWCTB
M300pakeHusl B TJIOCKOM 3€pKajie U CBOMCTB M300pa)K€HUs IpeaMeTa B coOuparoien
JIMH3E, HaOII0JICHUE CIUJIONIHBIX U IMHEWYATBIX CIIEKTPOB M3TYUYCHUS): CAMOCTOSITCIIBHO
coOupaTh YCTAaHOBKY M3 M30BITOUHOTO HAOOpa 000PyI0BaHUS, OMUCHIBATEH XOJI OIBITa U
€T0 pe3yJIbTaThl, JOPMYITHPOBATH BEIBOIBI;

MIPOBOJIUTH TIPH HEOOXOIUMOCTH CEPHUIO MPSMBIX U3MEPEHHM, ONpenesisisa CpeaHee
3HAUCHHUE U3MepAEMON BeTUYHHBI ((POKYCHOE pPACCTOSHHE COOMPAIONICH JIHMH3HI),
000CHOBBIBaTh BBIOOP CIIOCO0Oa N3MEPEHUS (M3MEPUTEIBLHOTO TPUOOpPA);

MIPOBOJIUTH UCCIICIOBAHNE 3aBUCUMOCTEHN (DM3NMUECKUX BETMYMH C UCTIOIH30BAHUEM
MPSMBIX U3MEPEHHH (3aBUCUMOCTD ITyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JBUKEHUHU
0e3 HavaJIbHON CKOPOCTH, TIeproia KoJieOaHU MaTeMaTHIeCKOr0 MasTHUKA OT JUTHHBI
HUTH, 3aBUCUMOCTH yTjia OTPaXEHUS CBETa OT yTJia MaJCHHS W YIJIa MPEIIOMIICHUS OT
yrila TaJeHus): IIAHUPOBATh HCCIEIOBAHUE, CAMOCTOSTENHHO COOMpATh YCTAaHOBKY,
(buKCHpOBaTh PE3YNbTATHI MOTYYCHHONW 3aBHCHMOCTH (U3NYECKUX BEJIWYMH B BUJC
Tabnui u rpaduKoB, Ie7IaTh BHIBOJIBI IO PE3YJIbTaTaM HCCIICOBAHUS;
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MPOBOANTH KOCBEHHBbIC M3MEPEHUS (U3MUYECKUX BEITUYUH (CPEAHSsI CKOPOCTh U
YCKOpPEHHUE TeNa MPU PaBHOYCKOPEHHOM JABM)KEHUHU, YCKOPEHUE CBOOOIHOIO MajeHMUS,
KECTKOCTh MPYXKUHBIL, KOAP(ULUUEHT TPEHUS CKOJIbKEHUS, MEXaHudeckass pabora u
MOIIIHOCTb, YaCTOTA U MEPUO]T KOJIeOaHNI MaTeMaTHYECKOTO U MPY>KUHHOTO MasTHUKOB,
OINTUYECKAsl CUJIa COOMPAIOLIEH JIMH3BI, paAMOAKTUBHBIN (DOH): IUIAHUPOBATH U3MEPEHMUS,
coOMpaTh OSKCIEPUMEHTAIBHYI0 YCTAaHOBKY U  BBIMIOJHATH HW3MEPEHUs, Clexys
NOPEIIOKEHHOW WHCTPYKIIUU, BBIYUCIATH 3HAYCHHE BEIUYUHBI WM aHAIU3UPOBATH
MIOJTyYEHHBIE PE3YJIbTAThl C YUETOM 3a/1aHHOM MMOTPEIIHOCTH U3MEPEHUH;

coOMrofaTh MpaBuUja TEXHUKH O€30MacHOCTH Tpu padboTe ¢ JabOpaTOpHBIM
o0opy1I0BaHUEM;

pa3ianyaTh OCHOBHbBIE MPU3HAKU U3YyUEHHBIX (PU3NYECKUX MOJIEICH: MaTepuaibHast
TOUYKa, aOCOJIOTHO TBEPAOE TEJIO, TOUECUHBIH HMCTOUYHUK CBETA, JyY, TOHKAas JIMH3A,
IUTAaHEeTapHAsI MOJICNIb ATOMA, HYKJIOHHAS MOJIEIb aTOMHOTO SIpa;

XapaKTepU30BaTh NPUHIUIBI ACHCTBUS HU3YUYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOPON Ha UX OMMCAHUA (B TOM YHCIIE: CIIUJOMETP, JATUUKU MOJIOKEHUS,
paccTOsSHUS U YCKOPEHUs, paKkeTa, IX0JIOT, OYKH, MEPUCKOTI, (PoToanmapar, ONTHIECKHIE
CBETOBOJIbl, CIEKTPOCKOIl, JIO3UMETp, Kamepa BuiabcoHa), HCMONb3Yysl 3HAHUIO
CBOMCTBax (PU3NYECKUX SIBJIEHUN U HEOOXOUMBbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

WCIIONIb30BaTh CXEMbl W CXEMaTUYHbIE PHUCYHKH W3YYCHHBIX TEXHHUYECKHUX
YCTPOMCTB, U3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTMYECKUX MPOIECCOB MPHU PEIICHUN
y4eOHO-MTPAKTHUECKHUX 3a7ad, ONTHUYECKHE CXEMBI HJsi TMOCTPOCHHS] H300paKCHUIIB
IUTOCKOM 3€pKajie U COOMparomien TuH3e;

OPUBOJAUTH MpUMEPHl (HAXOAUTh WHGOPMALMIO O MNpHUMEpax) MNPaKTUYECKOTO
UCTIONb30BaHUsl (PU3MYECKUX 3HAHWM B TOBCEAHEBHOW >KM3HM HJs1 0OECIeYCHHS
O0e3omacHOCTH TMpu oOOpameHuu C OpudopaMu M TEXHUYECKUMH YCTPOWCTBaMH,
COXpaHEHUs 3I0POBbS U COOTIOACHNUS HOPM SKOJIOTHYECKOTO TIOBEJICHUS B OKpPY KarOIIeH
cpene;

OCYIIECTBIISATh TMOUCK HH(pOpManuu Quandeckoro cojepxkanuss B HHTepHere,
CaMOCTOSITENTLHO (OPMYIUPYsI TOUCKOBBIA 3ampoC, HAXOIUTh MYTH OMNpPEICICHHUS
JIOCTOBEPHOCTH TOJY4YeHHOM UWHGPOpMAlMd Ha OCHOBE MMEIOIIUXCS 3HAHUU W
JIOTIOJTHUTEIbHBIX HCTOUHUKOB;

UCTIONb30BaTh TMPH BBHITIOJHEHUH YUYEOHBIX 3aJaHUNl  HAyYHO-TIOMYJISIPHYIO
auTepaTypy (U3MUECKOTO COAEpXk aHMs, CIPaBOYHBIE MaTepUalbl, PECypChbl CETU
WuTtepuer, Bnaaerb mnpuéMaMd KOHCIIEKTHPOBAHMS TEKCTa, MPeoOpa3oBaHUs
nH(popMaIu U3 OJJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

cO3/aBaTb COOCTBEHHbIE IHCHMEHHbIE U YCTHBIE COOOIIEHHS Ha OCHOBE
UHPOpMAIlMM U3 HECKOJIBKMX HCTOYHUKOB (PU3NYECKOTO COAEpKaHUs, ITyOJIMYHO
NPEICTABIATH PE3yIbTaThl IPOSKTHON MIIM UCCIIEN0BATENIbCKOM IEATEIBHOCTH, TIPU 3TOM
IPaMOTHO HCIIOJIb30BaTh W3YUYEHHBIH TOHATHUHHBINA ammapar HM3y4yaeMoro pasjaeia
(GU3MKM W CONpOBOXAAaTh BBICTYIUIEHHWE IIPE3EHTAllME C Y4€TOM OCOOEHHOCTEH
ayJTUTOPUH CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
No HaumenoBanue KomuuectBo | IIporpammuoe coaepxkanve |  OCHOBHBIE BUBI IEATEIIBHOCTH O0yYarOIIUXCS
/11 pa3aenoB U TEM JacoB

y4eOHOTro IpeaMeTa

Pa3znen 1. ®usuka u ee poJib

B IMO3HAHUM OKPYKAOIIEro Mupa

BeJIMUYUH. PU3NUYECKUE
npubopsl. [lorpemHocts
U3MEPEHUMN
MexnyHapoaHas cucremMa
€IMHUII

1.1 | ®usuka — Hayka 2 ®u3nka — HayKa o Ipupoje. | BrisiBieHue paznnunii Mexny QU3nyecKuMH 1
O MPUPOJIC SBneHUsI IPUPOJIBI. XUMHUYECKUMH TIPEBPaAIICHUSIMHU.
dusnyeckue sIBICHUS: PacmoznaBanue n kiraccudukanus Gu3nIecKux
MCXaHUYECCKHUE, TCIJIOBBIC, | SIBJICHUM: MEXaHHMYCCKUX, TEIJIOBBIX,
ANEKTPUIECKHE, AIEKTPUIECKUX, MATHUTHBIX U CBETOBBIX.
MarHHWTHBIC, CBETOBBIE, Habmronenue u onrcanue GU3NIECKUX SBJICHUM
3BYKOBBIC
1.2 | ®usnueckue 2 dusnueckre BEINUUHEL. OnpeneneHue 1EeHbI JCTCHUS Kb
BEJTUYHMHBI N3mepenne puznueckux HU3MEPUTEIHLHOTO TIPUOOpA.

N3mepenne nTMHENHBIX pa3MEpPOB TEN U
IIPOMEXKYTKOB BPEMEHHU C YYETOM IOTPELIHOCTEN.
N3mepenne 06bEMa KUIKOCTH U TBEPOTO TEA.
N3mepenue temneparypbl Ipy HOMOIIU
YKUJIKOCTHOI'O TEPMOMETpA U JaTYUKa
TEMIIEpaTyphl.

BrinonHeHne TBOPYECKUX 3aJaHUH 110 TIOUCKY
CIoc000B U3MEPEHUSI HEKOTOPBIX (PUIUUECKHUX
XapaKTEepUCTUK, HAIIPUMEDP, Pa3MEPOB MAJIBIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAAIEHHBIX
00BEKTOB, OOJIBIINX PACCTOSIHHM, MaJIbIX
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IpOMEXYTKOB BpeMeHu. O0cyxieHne
HpearaeMbIX Coco0oB

1.3. | EctectBenHo- 2 Kak ¢u3uka u npyrue BriaBrkeHre TUnoTe3, 00bACHIIOIMX TPOCTHIE
HAy4HBIA METOJ €CTECTBEHHBIE HAYKU SIBJICHMSI, HAIIpUMED:
NO3HAHUSA M3Yy4aroT IPUPOLY. — [IOYEMY OCTaHABIMBAETCA JBUKYIIEECS
EcrecTBeHHO-Hay4YHBIN 110 TOPU30HTAJIBHON TOBEPXHOCTH TEJIO;
METO/1 IO3HAHMUS: — IIOYEMY B JKapKyIO [TOTOly B CBETJION OJIEXKAE
HaOJII0/IeHNEe, TOCTAaHOBKA | MpoXJIagHe, yeMm B TéMHOM. [Ipennoxenue
Hay4HOI'0 BOIIPOCa, CIOCOOOB MPOBEPKHU THIIOTES.
BBIJIBUKEHUE TUTIOTE3, [IpoBeaenue rcciieqoBaHus O MPOBEPKE KAKOM-
AKCIIEPUMEHT 10 MTPOBEPKE | IMOO TUIOTE3BI.
TUIOTE3, OOBSICHEHHE [TocTpoenue npocTernx Moaene puandeckux
Ha0JII0/1aeMOTr0 SIBJICHUS. SBJICHUM (B BUJI€ PUCYHKOB MJIM CXEM ), HAllpUMEP
Onucanue pu3nUecKux NaJICHUE MTPEAMETA; MPSAMOJINHENHOE
SIBJICHUM C TOMOILBIO pacnpocTpaHEeHUE CBETa
MozeIIen
Hroro mo pazaemy 6
Pa3nen 2. [lepBoHauajibHbIE CBEeHNS O CTPOEHUM BellleCTBA
2.1 | Ctpoenue BermiecTBa 1 CrpoeHue BemecTa: Habntonenue v nHTEpIpeTaltsl ONBITOB,

aTOMBI Y MOJIEKYJIbI, UX
pa3Mepsbl. OMbITHI,
JIOKa3bIBAOIINE
JTUCKPETHOE CTPOEHUE
BEILIECTBA

CBUETENBCTBYIOIINX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHHUH BEIECTBA: OMBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJIE.

OneHka pa3MepoB aTOMOB U MOJIEKYJT

C UCTIOJIb30BaHUEM (poTorpaduii, MOITyYeHHBIX
Ha aTOMHOM CUJIOBOM MUKpockorie (ACM) —
naboparopHas pabota o teme: «OLeHka
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TMaMeTpa aToMa METOJIOM PSIIOB
(c ucrioap3oBanueM (ororpaduii).
Omnpenenenre pa3MepoB MaJIbIX TEJ

2.2 | JIB>KEHHE H
B3aMMOJICHCTBHE
YaCTHI] BEIIECTBA

JIBU>KEHHE YaCTHI]
BemecTBa. CBsI3b CKOPOCTH
JBHKEHUS YaCTHULL

C TEMIIEpaTypou.
bpoyHOBCKOE nBHXKEHUE,
mubdysus.
B3aumoneiicTBue yacTuil
BEILIECTBA: IPUTSKEHUE U
OTTAJIKUBAHUE

Ha6monenue u o0bsicHeHHE OPOYHOBCKOTO
JBIDKCHUS U sBJICHUS TUDPy3un.

[IpoBenenune u 0ObSICHEHUE OIBITOB

10 HaOJIOICHUIO TETJIOBOTO PACIITUPEHUS Ta30B.
[IpoBenenue u 0ObSICHEHHUE OIBITOB 1O
00HapYKEHHUIO CHJT MOJIEKYJIIPHOTO TTPUTSHKCHUS
U OTTAJIKUBAHUS

2.3 | ArperaTHbie
COCTOSIHMSI BEILIECTBA

ArperatHbi€ COCTOSIHUSA
BEIIECTBA: CTPOCHUE T'a30B,
KUJIKOCTEU U TBEPIBIX
(KpUCTAIUIMYECKUX ) TEJI.
BzanmocBs3p Mex Iy
CBOICTBAaMH BEILIECTB

B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHO-MOJIEKYJISIPHBIM
ctpoeHrueM. OCOOEHHOCTH
arperaTHbiX COCTOSHUN
BO/IbI

Onucanue (C UCTOJIb30BAHUEM MPOCTHIX
MOjIeJIel) OCHOBHBIX Pa3ju4Mii B CTPOCHHUH T'a30B,
KUJKOCTEH U TBEPABIX TEJL.

OO0BsicHEHNE MAJION COKUMAEMOCTH KUIKOCTEN U
TBEPIBIX TEJ, OOTBIION CKUMAEMOCTH Ta30B.
OObsicHeHue coxpaHeHus: GOpMbl TBEPABIX TET U
TEKY4€CTH JKUJIKOCTH.

[IpoBeneHue ONbITOB, JOKA3BIBAIOIIUX, YTO

B TBEPJIOM COCTOSIHUU BOJIbI YACTUIIbI HAXOASATCS
B CPEAHEM Jaiblle APYT OT Apyra (IJIOTHOCTh
MEHBIIIE), YEM B JKUJIKOM.

VY cTaHOBIEHUE B3aUMOCBSI3U MEXKTY
0COOEHHOCTSIMU arperaTHbIX COCTOSTHUHN BOJIBI U
CYIIECTBOBAHUEM BOJIHBIX OPTaHU3MOB

(MC — 6uonorusi, reorpadus)

Hroro no pazneny
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Paznen 3. /IBu:xeHHe ¥ B3aUMOJelicTBHE TeJl

3.1 | Mexanungeckoe 3 Mexannueckoe nBmwxeHue. | MccnenoBanue paBHOMEPHOTO ABUKCHUSA,
JIBYDKEHUE PaBHOMEpHOE 1 OIIpe/ICNICHUE €T0 MPU3HAKOB.
HepaBHOMepHOe JBkenne. | HaOmroneHne HepaBHOMEPHOTO JBMKEHUS U
Ckopocts. Cpennsis OIIpe/IeNIEHUE €ro OTIANYNN OT paBHOMEPHOTO
CKOpOCTh TIpU JIBYKEHUSL.
HEPaBHOMEPHOM OmnpezneneHyre CKOPOCTH paBHOMEPHOTO
IBIOKEHUH. Pacuér myt M | JBMKEHUS (LIApUKA B )KUJKOCTU, MOAEIH
BPEMEHH JIBHKCHUS AJIEKTPUYECKOT0 aBTOMOOWIIS U T.JI.).
Omnpenenenue cpeiHel CKOPOCTU CKOJIbKEHUS
OpycKa WM HIapuKa 110 HAKJIOHHOM MJI0CKOCTH
Pemenue 3agau Ha onpeieIeHue MyTH, CKOPOCTH
¥ BPEMEHU PAaBHOMEPHOTO JIBUKCHHS.
Ananu3 rpa@uKoB 3aBUCIMOCTH TMYTH B CKOPOCTH
OT BpEMEHHU
3.2 | Uueprus, macca, 4 SBnenue unepunu. 3akoH | OObSICHEHHE U MPOTHO3UPOBAHUE SIBJICHUH,

IINIOTHOCTB

nHepuuu. Banmopencteue
TeJl KaK IpU4YrHa
U3MEHEHUS CKOPOCTHU
NIBIDKEHUS Tel. Macca Kak
M€pa UHEPTHOCTHU TeJIa.
IImoTHOCTH BemiecTna.
CBS3b IUNIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B eIMHHIIE 00BEMA
BEIIlECTBA

00yCIIOBJIIEHHBIX MHEPLIMEN, HAIPUMED, UTO
IIPOUCXOJUT ITPU TOPMOKEHUH WU PE3KOM
MaHEeBpEe aBTOMOOUJIS,, TOYEMY HEBO3MOKHO
MTHOBEHHO IIPEKPATUTH JBUKEHUE HA BEJIOCUIIEE
WJIM CaMOKAaTe M T. 1.

[IpoBeneHue u aHanu3 ONBITOB,
JEMOHCTPUPYIOLINX U3MEHEHNE CKOPOCTH
JNBW)KEHUS TEJla B PE3YyJIbTATE NEVCTBUS HA HETO
OPYTUX TEN.

Pemenue 3amay Ha onpeneneHne Maccsl Tena, ero
00BbEMa U TIIOTHOCTH.
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[IpoBeneHue u aHamU3 ONBITOB,
JEMOHCTPHUPYIOMIMX 3aBUCUMOCTb U3MEHEHHUSI
CKOPOCTH T€Jia OT €r0 MacChl MPU
B3auMozeiicTBuM Ten. MizmMepenue maccel Tena
Pa3IMYHBIMH CIIOCOOAMU.

OmnpenenieHre IUIOTHOCTH TeJa B pe3yJIbTaTe
U3MEPEHHUS €ro Macchl U 00bEMaA

3.3

Cuma. Buaper cun

14

Cwuna Kak XxapakTepUCTHUKa
B3aMMOJICUCTBHS TEII.
Cwuna ynpyroctu u 3aKOH
I'yka. I3mepenue cusl

C IIOMOIIBIO TMHAMOMETDA.
SIBieHUE TATOTCHMS U CUJIa
TsokecTH. Culia TSOKeCTH
Ha JIPYTUX IUIaHETax.

Bec tena. HeBecoMocCTb.
CrnoxxeHue cui,
HaITPABJICHHBIX O OJHOU
IIPSIMOM.
PaBHOpelCTBYIOIIIAs CHIL.
Cuna tpenus. Tpenue
CKOJIb’KCHUS U TPEHUE
1okosi. Tpenue B mpupoze
1 TEXHUKE

N3ydenune B3auMOAEHCTBUS KaK TPUUUHBI
W3MEHEHHUSI CKOPOCTH TeJla WM €ro AedopMallii.
Onucanue peanbHBIX CUTYalU B3aUMOICUCTBUS
TE€J C IOMOIIbIO MOJIEJIEH, B KOTOPBIX BBOJUTCS
MOHSATHUE U U300PAKEHHUE CHUITBI.

N3yuenne cunel ynpyroctu. Mccnenoanue
3aBUCUMOCTH CHJIbI YIIPYTOCTH OT YIJTMHEHUS
PE3MHOBOTO HIHYPA WU MPYKUHBI

(c mocTpoeHueM rpaduka).

AHaJIN3 IPAKTUYECKUX CUTYAIIH, B KOTOPBIX
MPOSIBIISIETCS ICNCTBUE CUIIBI YIIPYTOCTH
(ynpyrocth Msiua, KpOCCOBOK, BETOK JIepeBa

u J1p.).

AHaJIM3 CUTyaIui, CBA3aHHBIX C SBJICHHUEM
TATOTEHUS.

OO0BsicHeHUE OPOUTATBLHOTO ABUKCHUS TUIAHET

C UCIIOJIb30BaHUEM SIBJICHUS TATOTEHUS U 3aKOHA
WHEPLHH.

N3mepenue Beca Tena ¢ MOMOIIBIO THHAMOMETPA.
O06ocHOBaHKE 3TOTO CIIOCO0A U3MEPEHUS.
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AHnanu3 n MOJICINPOBAHUC ABJICHNA HCBCCOMOCTHU.

DKCNEepUMEHTAIBHOE MTOYYEHUE MPAaBUIIA
CJIO’KEHUS CUJI, HAIPABJIIEHHBIX BJIOJIb OJJHON
npsiMmoii. Onpe/iesieHne BEJIMYUHbI
PABHOJICMCTBYIOILIEU CHIL.

N3ydenune cuibl TPEHUS CKOJIBKEHUS U CUITBI
TPEHUS ITOKOSI.

Hccnenosanue 3aBUCUMOCTH CUIIBI TPEHUSA

OT CWJIBI JABJICHUS U CBOMCTB TPYLIUXCS
IIOBEPXHOCTEM.

AHaJIN3 MPAKTUYECKUX CUTyall, B KOTOPBIX
IIPOSIBIISICTCS IEUCTBUE CUIIBI TPEHUS,
UCIOJIB3YIOTCSl CIOCOOBI €€ YMEHBILIEHUS WU
yBEJIMYEHHMS (KaTaHUE Ha JIbDKaX, KOHbKaX,
TOPMOKEHNE aBTOMOOWJIS, UCTIOIb30BaHHUE
NOAIIMITHUKOB, IJIABAHNUE BOAHBIX KUBOTHBIX
u 11p.). Perienue 3agau ¢ uCHoIb30BaHUEM
dopMy1 asist pacyéTa CUIIbI TSHKECTH, CUIIBI
YIPYTOCTH, CUJIbI TPEHUS

Hroro no pazueny
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Pa3znen 4. JlaBjieHue TBEPABIX TeJl, *KUJAKOCTE U ra3oB

4.1

Hasnenue. Ilepenaua
JaBJICHUST TBEPABIMU
TEJIAMH, JKUIKOCTAMHU
Y ra3amu

3

JlaBnenne. CriocoObl
YMEHBIIICHUS ¥ YBEITUICHUS
naBiieHus. /laBieHue rasa.
3aBHCHUMOCTD JABJICHUSA
rasa ot o0néma,
TEMIEPATYpPHI.

AnHanu3 1 00bsCHEHHE ONBITOB U MPAKTUIECKUX
CHUTYAIHii, B KOTOPBIX MPOSBIISETCS CUIIA
JaBIICHHUSL.

O6ocHOBaHME CITIOCOOOB YMEHBIIIEHUS U
YBEIMUCHHS JaBIICHUSI.

W3ydenue 3aBUCUMOCTH JIaBJICHUS ra3a
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[lepenaua naBieHus
TBEPIABIMU TEJIAMHU,
JKUJIKOCTSIMHU U Ta3aMH.
3axoH Ilackais

oT 00bEMa U TeMIEepaTyphI.

N3yueHne ocoOeHHOCTEN NTepenaun JaBICHUS
TBEPABIMU TEJIaMH, KUAKOCTIMHU U Ta3aMHU.
O60cHOBaHME PE3YIBTATOB OIBITOB
O0COOEHHOCTSIMU CTPOEHHUS BELIECTBA B TBEPIIOM,
KHUJIKOM U Ta3000pa3HOM COCTOSTHUSIX.
DKcrepuMEHTAIbHOE JOKAa3aTeIbCTBO 3aKOHA
[Tackans.

Pemenwne 3ama4 Ha pacu€T naBiaeHus TBEPAOTO
Tena

4.2 | laBieHHE )KUIKOCTH 3aBHCHMOCTb JIaBJICHHUS HccnenoBanue 3aBUCUMOCTH JaBJICHUS KHUJIKOCTH
KHUJIKOCTH OT TITyOHHBI. OT TITyOWHBI TOTPY)KEHUS U IIIOTHOCTH KHUIKOCTH.
[MueBMaTnyeckue Mamuuel. | HaOmroneHne u 00bsICHEHHE THAPOCTATHIECKOTO
I'mapocraTudeckuii napajiokca Ha OCHOBe 3akoHa I[lackais.
napanokc. CooOmaronuecs | M3ydenne coodmaronmxcs cocyoB.
cocymsl. [umpasmmueckue | PemeHue 3anau Ha pacuér 1aBICHUS XKUIKOCTH.
MEXaHHU3MBI OOBsICHeHWE IPUHITUTIA JICHCTBUS
THJIPaBIMYECKOTO TIpecca, THEBMaTHUSCKUX
MaIIIHH.
AHanu3 1 00BsICHEHHUE TPAKTUYCCKUX CUTYAIIHA,
JCMOHCTPHPYIOIIMX MPOSIBJICHUE IaBJICHHUS
KHUIKOCTH U 3aKoHa [Tackass, Harpumep
IIPOIIECCOB B OPTaHU3Me TIPH TITyOOKOBOTHOM
HBIPSTHUU
4.3 | AtmocdepHoe Atmocdepa 3emiu u DKCNepUMEHTAIBHOE OOHAPYKEHUE
JTaBJICHUE aTMocdepHOe TaBIeHUE. aTMOC(EpPHOTO JaBIICHUSI.

[IprunHEI cyiecTBOBaHUsA

Amnann3 1 00bSICHEHUE ONBITOB H IMPAaKTHYCCKUX
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BO3IYILIHON 000JIOUKHU
3emuu. OnsiT Toppuyerm.
N3mepenne armochepHoro
JABJICHUS. 3aBUCUMOCTD
aTMOC(EpHOTO J1aBJICHUS
OT BBICOTHI HaJl ypPOBHEM
Mmopst. [Ipubopel

JUISL UBMEPEHUS
aTMoc(epHOro JaBJICHUS

CUTYalluH, CBSI3aHHBIX C ICHCTBUEM
aTMoc(epHOro 1aBICHUS.

OO0ObsicHEeHUE CylIeCTBOBaHUS aTMOC(epbl
Ha 3eMJie U HEKOTOPbIX IJIAHETax WU e
OTCYTCTBHSI Ha APYTHUX IIaHeTax u JlyHe.
OObsicHEeHHE U3MEHEHHUS TUIOTHOCTH aTMOC(hEpHI
C BBICOTOHM M 3aBHCHMOCTH aTMOC(HEPHOTO
JTABJICHUS OT BBICOTHI.

Pemenwne 3amau Ha pacu€t arMochepHOTO
JTABJICHUSI.

N3ydenne yctpoiicTBa GapomeTpa-aHepouia

4.4

JlericTBuE )XUJIKOCTU U
rasa Ha Morpy>kKeHHOe
B HUX TEJIO

JleicTBUE )XKUAKOCTH U ra3a
Ha NOTPYKEHHOE B HUX
Teso. BeiTankuBaronias
(apxumenioBa) cuiia. 3aKoH
Apxumena. [InaBanue Ten.
Bo3znyxonnaBanue

DKcnepuMeHTaIbHOE OOHAPYKEHHE IEUCTBUS
YKUJIKOCTHU U ra3a Ha MOrpy>KEHHOE B HUX TEJIO.
OrnpeneneHre BbITAIKUBAIOMIEH CUIIBL,
JNEUCTBYIOIIEN HA TEJIO, MOTPYKEHHOE

B AKUJKOCTb.

[TpoBenenue u 00CyXI€HHUE OTBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh
BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIECH HA TEJIO
B KHUJKOCTH, OT 00bEMA OTPYKEHHOMN

B KHUJIKOCTh YaCTH Tejla U OT IJIOTHOCTH
AKUJKOCTH.

lIposepka nezasucumocmu vimanxkugarouel
cumbl, oelicmayoujell Ha mejo 8 HCUOKOCMU,
om maccol meiua.

Hccnenoanue 3aBUCMMOCTH Beca TeJla B BOJIE

0T 00bEMa MOTPyKEHHON B KHUIAKOCTH YaCTH TeJa.
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Pemenue 3a1a4 Ha NpUMEHEHHE 3aKOHA
Apxumena v yCiaoBUs MIIABAHUS TEJL.
Koncrpyuposanue apeomerpa nim
KOHCTPYUPOBAHHUE JIOJIKU U ONIPENIECIICHUE €€
rpy30H0JbEMHOCTH

Hroro no pazaeny

21

Pa3znen 5. PaGora u MOIIHOCTB. JHeprus

5.1

Pabora 1 MmomHOCTH

3

Mexannueckas padora.
MouHocTh

DKCNEPUMEHTAIIBHOE ONPEICIICHUE
MEXaHUYECKON PaOOThI CUITBI TSKECTH

IIPY MMAJICHUHU TEJIA U CUJIbI TPEHUS

[P PABHOMEPHOM TEPEMEILICHUU TEA

10 TOPU30HTAIIBHON MTOBEPXHOCTH.

Pacuér momHoCTH, pa3BuBaeMoi Ipu NOABEME
IO JIECTHHIIE.

Pemenne 3ama4 Ha pacuéT MeXaHUYECKOM pabOThI
Y MOILIHOCTH

5.2

[IpocTeie MEXaHU3MBI

[IpocTbie MEXaHU3MBI:
phIuar, 6JI0K, HaKJIOHHAs
MJI0CKOCTh. [IpaBuio
paBHOBECHS phlyara.
[Ipumenenue npasuiia
paBHOBECHS pblyara

K OJI0KY. «30510TO€
npaBuii0» Mexanuku. KI1/]
MPOCTHIX MEXaHU3MOB.
[IpocTbie MEXaHU3MBI

B OBITY U TEXHUKE

Onpenenenre BHIUTPHIIIA B CUJIE POCTHIX
MEXaHHU3MOB Ha TPUMEpPE pbluara, NOJIBUKHOTO U
HETIOABMKHOTO OJIOKOB, HAKIIOHHOM INIOCKOCTH.
Uccnenosanue ycioBusi paBHOBECHS pblUuara.
OO6Hapy»eHue CBOMCTB MPOCTHIX MEXAHU3MOB

B Pa3JIMYHBIX MHCTPYMEHTAX M MPUCIIOCOOTICHUSX,
UCIIOJIb3yEeMBIX B OBITY U TEXHHUKE, 4 TAKKE

B )KUBBIX OpraHU3Max.

DKCIEepUMEHTAIBHOE JI0Ka3aTeIbCTBO PABEHCTBA
paboT pu MPUMEHEHUU TTPOCTHIX MEXaHNU3MOB.
Onpenenenue K111 HakTOHHOM MIIOCKOCTH.
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Pemenune 3a1a4 Ha npuMEeHEeHUE TpaBuiIa
paBHOBecus pbryara u Ha pacuér KII1/]

5.3 | Mexannueckas 4 MexaHn4eckast SHepIHsl. DKCTepUMEHTAIEHOE OMPE/ICIICHIE N3MEHECHUS
SHEPrust Kunerndeckas u KUHETUYECKOW U MOTEHIIMATbHON YHEPTUU Tea
MOTEHITUATbHAS DHEPTHSI. IIPH €r0 CKaThIBAHWH 110 HAKJIOHHOW TUTOCKOCTH.
[IpeBparenue oguoro Buaa | PopMynupoBaHue Ha OCHOBE HCCIEIOBAHNUS
MEXaHWYECKOM dHEepPTUn 3aKOHA COXPAHEHUS MEXaHUUYECKOM SHEPTUH.
B Apyroil. 3aKoH OO6cyx1eHne rpaHul] TPUMEHUMOCTH 3aKOHA
COXpPaHEHUs SHEPTUU COXPaHEHUs YHEPTUH.
B MEXaHUKE Pemmenwne 3aga4 ¢ UCTIOIB30BAaHUEM 3aKOHA
COXPaHEHUS YHEPTHH
Hroro o pazgeny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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8 KUIIACC

Ne
/o

Haumenosaunue
pa3aenoB U TEM
y4eOHOro npeaMera

KonnuecTtBo
4acoB

[IporpammHoe coepkanue

OcHOBHBIC BUABI ACATCIBHOCTH 06yqa}oumxcs{

Pa3znen 1. TensioBbIe ABJICHUSA

11

Ctpoenue u cBoicTBa
BEILIECTBA

OCHOBHBIE TTOJIOKEHUS
MOJICKYJISIPHO-KMHETUYECKOU
TEOPUH CTPOCHUS BEIIECTBA.
Macca u pa3mepbl aTOMOB U
MoseKyd. ONbITHI,
MOJITBEPKAAOIIINE
OCHOBHBIE MOJIOKECHUS
MOJIEKYJISIPHO-KMHETUYECKON
TEOPHUH.

Mogenu TBEPAOTO, KUJIKOTO
U Ta3000pa3HOTO COCTOSTHUM
BEIIIECTBA.
Kpucramnmnueckue u
aMmopQHbIE Tena.
OOBsICHEHHE CBOMCTB ra3os,
JKUIKOCTEU U TBEPIBIX TEII
Ha OCHOBE IOJIOKECHUH
MOJIEKYJIIPHO-KMHETUYECKON
teopun. CMaunMBaHue 1
KalWJUISIPHBIC SIBJICHUS.
TennoBoe pacimMpenue u
cxKarue

Habnronenue u nHTEpIpETaAs ONBITOB,
CBUIETEIBCTBYIONTNX 00 aTOMHO-MOJICKYJIIPHOM
CTPOEHHWH BEIIECTBA: OTBITHI C PACTBOPECHUEM
Pa3UYHBIX BEIIECTB B BOJIE.

Pemenue 3a7a4 1o O1eHUBaHUIO KOJIMYECTBA
aTOMOB WJI MOJICKYJI B €IMHHIIC 00bEMA
BEIIECTBA.

AHanM3 TeKCTa IPEBHUX aTOMUCTOB (HAaIpuMep,
dbparmenTa nosmsl Jlykpenus «O npupoe
BEIIICH») C U3JI0)KEHUEM 000CHOBAaHW aTOMHOM
rUnoTe3sl (CMbICIOBOE uTeHue). O1eHKa
yOeIUTEeNTbHOCTH 3TUX OOOCHOBAHHM.
OOBbsicHeHNE OPOYHOBCKOTO JBMKCHUS, SIBIICHHS
nudy3un 1 pa3uuuil MeXIy HUIMH Ha OCHOBE
ITOJIO’KEHUM MOJIEKYJIIPHO-KUHETUYECKOU
TEOPHH CTPOCHHSI BEIIIECTBA.

OOBsICHEHNE OCHOBHBIX Pa3IMYHMil B CTPOCHHUH
ra3oB, )KHJIKOCTEU 1 TBEPABIX TET

C HCIIOJIb30BAHUEM IT0JI0KEHUH MOJICKYJISIPHO-
KHHETHYECKOU TEOPUH CTPOSHHS BEIIECTBA.
[IpoBeneHMe ONBITOB MO BHIPAITMBAHUIO
KPHCTAJUIOB TTIOBAPEHHOW COJIM MJIU caxapa.
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[IpoBenenre u 0OBSICHEHUE OIBITOB,
JIEMOHCTPUPYIOIIMNX KAMWIUIAPHBIC SIBICHUS U
SIBJICHHUE CMAaYUBaHMUS.

OOBsICHEHHUE POJIM KAITWIISIPHBIX SBICHUN

JUTS TIOCTYTUIEHUS BOJABI B OPTaHU3M PACTECHUM.
HabGmronenue, npoBeneHue u oObSICHEHNE
OITBITOB MO HAOIIOACHUIO TEINIOBOI'O
paclIMpeHus ra3oB, )KUJIKOCTEH U TBEPBIX TEI.
OOBbsicHeHUE cOXpaHEeHHsI 00bEMa TBEPBIX Tell,
TEKYYECTH KUJAKOCTH (B TOM YHCIIE, Pa3HUIIbI

B TEKYUYECTH JIJIS1 Pa3HBIX KUJIKOCTEH),

JIaBJICHUS ras3a.

IIpoBenenre onpITOB, IEMOHCTPUPYFOIIAX
3aBHCHUMOCTH JIaBJICHUS BO3/yXa OT €ro o0bhéMa 1
HarpeBaHMs WM OXJIKICHUS, U UX OOBICHCHUE
Ha OCHOBE aTOMHO-MOJICKYJISIPHOTO YUYECHUS.
AHanu3 NpakTHYECKUX CUTYyallMid, CB3aHHbBIX

CO CBOMCTBAaMM I'a30B, JKUJIKOCTEN U TBEPIBIX TEI

1.2

TennoBele mpouecchl

21

Temneparypa. CBsi3b
TEeMIIepaTypbl CO CKOPOCTHIO
TEIJIOBOTO JIBUXKEHUS
yactull. BHyTpeHHss
sHeprusi. CrocoObl
VU3MEHEHHUs BHYTPEHHEN
SHEPruu: Terjonepeaaya u
coBepieHrue padboTel. Bumibl
TEIIONEepEaauHn:

OO6ocHOBaHUE TTPaBUII U3MEPECHUS TEMITEPATyPHI.
CpaBHeHUE pa3InYHbIX CLIOCOO0OB U3MEPEHUS U
IIKaJ TeMIEePaTyphl.

HaoOmronnenne n 00bsICHEHHE OIBITOB,
JIEMOHCTPUPYIONTUX U3MEHEHNE BHYTPCHHEH
DHEPTUU Teja B PE3yJIbTAaTe TEIJIONEepEaavr U
PabOThI BHEIITHUX CHIL.

Hao6monenre u 00bSICHEHHE OIBITOB,

00CyX/IeHHE TTPAKTUYECKUX CUTYaIIUH,
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TEIIONPOBOHOCTb,
KOHBEKIUS, U3ITyYECHUE.
KonuuecTBoO TEIIIOTHI.

VY nenpHast TEMI0EMKOCTD
BeliecTBa. TermioooMeH u
TEIJIOBOE PaBHOBECHE.
YpaBHEHHE TEILIOBOTO
Oananca. [1naBnenue u
OTBEpICBAHUE
KPUCTAJUIMYECKUX BEILIECTB.
VY enbHasa TeninoTa
TIJIaBJICHUS.
[TapooOpazoBanue u
koHAeHcanus. Mcnapenue.
Kunenue. Y nenpHas
TEIJI0Ta MapooOpa3oBaHUsI.
3aBUCHUMOCTb TEMIIEPATYPHI
KHIICHUS OT aTMOC(EpHOTO
JTABJICHUSL.

BrnaxnocTs Bo3ayxa.
DHeprus TOIIMBA.

VY nenpHas TerioTa
CropaHusl.

[TpunIUTIEI pabOTHI
TerIoBbIX ABurareiaen KII1/]
TETUIOBOTO JIBUTATEJIS.
TemnnoBbIe IBUTATEIIHN U

JIEMOHCTPUPYIOIIMNX PA3TUYHBIE BUJIbI
TEIUIONEPEAAYM: TEIIONPOBOIHOCTD,
KOHBEKIIHIO, U3ITyYEHHUE.

HccnenoBanue ABJICHUS TEIII000MEHa

MPY CMENIMBAHUH XOJOAHOM U TOPSTYEN BOJIBL.
Habmronenue ycTaHOBICHUS TETIOBOTO

PABHOBECHS MEXKy TOPSAYEH U XOJIOTHON BOJOM.

Omnpenenenue (M3MepeHNE) KOJIUIECTBA

TEIUIOTHI, MOJYYEHHOTO BOJION IIPH TETIIOOOMEHE

C HArpeThIM METAUIMYECKUM LHUIUHAPOM.
Onpenenenve (M3MepeHNE) yIEIbHON
TEIUIOEMKOCTH BEIECTBA.

Pemenue 3a1a4, CBSI3aHHBIX C BEIYACIEHUEM
KOJIMYECTBA TEIJIOTHI U TEMIIOEMKOCTH

MIPH TETIIOOOMEHE.

AHanu3 CUTyaluid MPaKTUYECKOTO
MCITOJIb30BAHUS TEIJIOBBIX CBOMCTB BEILIECTB U
MaTepualioB, HAPUMED, B LIENIX
AHEProcOepeKeHUS: TETIION30ISIINS,
sHeprocOeperaroye KPoIIiH,
TEPMOAKKYMYJISITOPBI U T. [I.

HabGnronenue siBieHuit ucrapeHus u
KOH/JICHCAIUU.

HccnenoBanue mpolecca ucrapeHus
Pa3INYHBIX JKUIKOCTEM.

OOBbsacHeHuE SIBICHUN UCTIAPEHUS U
KOH/JICHCAIlM1 Ha OCHOBE aTOMHO-
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3alllMTa OKpY Karolen
Cpeabl.

3aKOH COXpaHEHHUS U
peBpaIlleHUs SHEPTUH
B TETUIOBBIX IpoIleccax

MOJIEKYJISIPHOTO YUCHHS.
HabGnronenue u o0bsACHEHHE Mpoliecca KUIEHUs,
B TOM YHCJI€ 3aBUCUMOCTH TEMIIEPATypPhI
KUICHUS OT JaBJICHUS.

Onpenenenue (M3MEpEeHNE) OTHOCUTEILHOMN
BJIQXKHOCTH BO3/1yXa.

HaOmronenue nporiecca riaBieHUs
KPUCTAIJIMYECKOTO BEIIECTBA, HAIPUMED, JIb/A.
CpaBHEHHE ITPOLIECCOB IIIABJICHUS
KPUCTAJTIMYECKUX TEJl U pa3MATyeHUs

P HarpeBaHWW aMOP(HBIX TEIl.

Omnpenenenue (M3MEPEHNE) YIAETbHON TEIIOThHI
IUTABJICHUS JIbJIA.

OOBbscHeHUE SBICHUMN IIJIaBICHUS U
KPUCTAIIM3AI[MN Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO yUEHHUSI.

Pemmenwne 3anay, CBSA3aHHBIX C BHIYHCICHUEM
KOJIMYECTBA TEIJIOTHI B MPOIIECCax
TEIUIONEpeauy MPH TUIABJICHUH U
KPUCTAJIM3AUH, UCTIAPEHUH U KOH/ICHCALIUH.
AHanu3 cuTyanuii IpakTHYECKOro MPUMEHEHHUSI
SIBIICHUH TNIABJICHUS M KPUCTAJTN3AIINH,
HaIpUMep, MOIyYeHUE CBEPXUUCTHIX
MaTepUasoB, COJIeBasi TPeka u Jp.

AHanu3 paboTel 1 00BACHEHHE TPUHIUIIA
JEHCTBUS TETJIOBOTO ABUTATES.

Brruncnenue KoanuecTBa TeIIOThI,
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BBIJICJISIIOIIETOCS MPU CTOPAHUM PA3IAYHbBIX
BuJI0B TomuBa, v KIIJI nBurarens.
OO0cy>x1eHrE SKOJIOTHIECKUX MOCIICICTBUI
WCMOJIb30BaHUs IBUTATENICH BHYTPEHHETO
CrOpaHus, TEIUIOBBIX U THAPOIICKTPOCTAHIIUN

Hroro no pazaeny
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Pa3nen 2. DinekTpuyeckue u

MAardHuTHbIC AABJICHUA

2.1 | DnexTprueckue
3apsIbL.
3apsKEHHBIE TENa U
HUX B3aUMOJCHCTBHUSA

7

DIIeKTpU3aLHUS TEN.

JIBa poJia 3IIEKTPUUECKUX
3apsa0B. Bzanmonencreue
3apsKEHHBIX TEJL.

3akoHn Kynona (3aBUCUMOCTh
CHUJIbI B3aUMOJICCTBUSA
3apsHKEHHBIX TEIl

OT BEJIMYUHBI 3aPSI0B U
pPacCTOSIHUS MEXIY TeIamu).
DIIEKTPUYECKOE TTOJIE.
Hanpsxénnocts
3JIEKTPUYECKOTO MOJIS.
[IpuHIMI cyneprio3uuu
3JIEKTPUYECKUX TOJIEN

(Ha KAYECTBEHHOM YPOBHE).
Hocurenu anekrpuyeckux
3apsiIoB. DJIEMEHTAPHbBIN
JJIEKTPUYECKUN 3apsiLl.
Ctpoenue aroma.
[IpoBonHMKY 1

HaOnronenue u npoBeieHUE OIMBITOB

0 AJIEKTPU3AIUHU TEJ IPU COMPUKOCHOBEHUH U
VHIYKLHEH.

Habmogenre n 00bsCHEHNE B3aNMOACHCTBUS
OJTHOMMEHHO M PA3HOMMEHHO 3apsKEHHBIX TEI.
OOBsiCHEHME MTPUHIIMIIA ISHCTBUS AICKTPOCKOIIA.
OOBsICHEHHE SBICHUHN DJICKTPU3AINHT

MIPU COMPUKOCHOBEHUU TEJI U UHIYKIIUEH

C UCIIOJIB30BAaHUEM 3HAHUM O HOCUTEIIIX
AJIEKTPUYECKHUX 3apsIIOB B BEIICCTBE.
Pacro3naBanue u 00ObSICHEHUE SIBIICHUM
AJIEKTPU3AIMU B TTIOBCETHEBHOM KU3HMU.
HabGmronenne n o0bSICHEHNE ONBITOB,
WUTIOCTPUPYIOIIUX 3aKOH COXPaHECHUS
AIEKTPUYECKOTO 3apsja.

Hab0mro1eHre onpITOB 110 MOJISIUPOBAHUIO
CUJIOBBIX JIUHUMN AJIEKTPUUECKOTO MOJIA.
HccnenoBanne 1€MCTBUS IIEKTPUUECKOTO MOJIA
Ha MPOBOJHUKH U TUDJICKTPUKHU
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TUBJIEKTPUKU. 3aKOH

COXPaHCHUA SJICKTPHUICCKOTO

3apsiia

2.2

IlocTosTHHEII
ANEKTPUYECKUI TOK

20

DIIEKTPUYECKUI TOK.

VY ci1oBus CyleCTBOBAHUS
AIEKTPUUYECKOTO TOKA.
HcTouyHMKM NOCTOSTHHOTO
ToKa. JlercTBust
AJEKTPUUYECKOTO TOKA
(TerIoBOE, XMMUYECKOEC,
MAarHuTHOE).
DJIEKTPUYECKUA TOK

B JKMJIKOCTSIX M Ta3ax.
DJIEKTPUYECKAS LIEMb.
Cuna Toka. DJIeKTpU4eCcKoe
HaIpsDKEHUE.
ConpoTtusnenue
IIPOBOJIHUKA. Y IEJIBHOE
CONPOTHUBJICHUE BEIIIECTRA.
3akoH Oma 1151 ydactka
uenu. [locienoBarenpHOE U
napajuieIbHOE€ COSTMHECHHE
MIPOBOJTHUKOB.

PaGorta u MOIHOCTE
AIEKTPUUYECKOTO TOKA.
3akoH [xoyns—JIenua.
DJIEKTPUYECKUE LIETTH U

HaOnronenue pa3nuyHbiX BUIOB I€UCTBUS
AIIEKTPUUYECKOTO TOKA M OOHAPYKEHUE ITUX
BHUJIOB JEUCTBUSA B IIOBCETHEBHOM KU3HMU.
HaOnronenrie BO3HUKHOBEHHUSI Ta30BOTO paspsiia
Y 3JIEKTPUYECKOTO TOKA B KUJIKOCTHU

COopKka 1 UCIIBITAHUE AICKTPUUECKON 1enn
MMOCTOSIHHOT'O TOKa.

N3mepenue cuiibl TOKa aMIEPMETPOM.
N3mepenune aneKTpruieCcKOro HarpsKeHUs
BOJIETMETPOM.

[IpoBeneHne u 00bSICHEHNE OTIBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTD
AJIEKTPUYECKOTO COMPOTUBIIEHUS] TPOBOJHUKA
OT €ro JUIMHBI, TUIOMIAIN MTONEPEYHOTO CEUYCHUS
Y MaTepuarna.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA,
MPOTEKAIOIIETO YEPE3 PEZUCTOP,

OT COMPOTHUBJICHUS PE3UCTOPA U HATIPSKCHUS
Ha pE3UCTOpE.

ITpoBepka npaBuia ClI0KEHUS HAPSKEHUN
IIPY MOCJIEIOBATEIBHOM COEAUHEHUH JBYX
PE3UCTOPOB.

ITpoBepka npasuia st CUJIbI TOKA

[P MAPAJUIEITBHOM COEMHEHUUN PE3UCTOPOB.
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OTPEOUTEH
ANEKTPUYECKOU SHEPTUHU
B ObITy. KopoTkoe
3aMbIKaHUE

AHanu3 cuTyalnui nocjie10BaTeIbHOTO U
napasuieIbHOTO COSTMHEHUS POBOTHUKOB

B JIOMAIIIHUX JJICKTPUUECKHUX CETAX.

Pemenue 3a1au ¢ ucnoap30BaHEM 3akoHa OMa
1 hopMyT pacuéra AIEKTPHIECKOTO
COIIPOTHUBJICHUS MPU MOCIEAOBATEIIBHOM U
napasuieIbHOM COCIMHEHUU MTPOBOHUKOB.
OmnpeneneHue paboThI AJIESKTPUIESCKOTO TOKaA,
MPOTEKAIOIIETO YEPES PESUCTOP.

OrnpeneneHne MOIIHOCTH JIEKTPUUECKOTO TOKa,
BBIIEIISIEMOM Ha PE3UCTOPE.

HccnenoBanre 3aBUCUMOCTU CUJIBI TOKA YEPeE3
JAMITOYKY OT HanpspKeHus Ha Hel. Onpenenenue
KIII narpeBarens.

WccnenoBanue mpeoOpa3oBaHus SHEPTUU

IIPU NOABEME TPy3a JIEKTPOABUTATEIEM.
OOBsicHEHHE YCTPOMCTBA U MPUHITUTIA JIEHCTBUS
JIOMAITHUX AJIEKTPOHArpeBaTEIbLHBIX MPUOOPOB.
OObsicHEeHUE TPUYNH KOPOTKOTO 3aMbIKAHUS U
MIPUHIINIA JEHCTBUS TUIABKUX TIPEAOXpaHUTEICH.
Peuienue 3a1a4 ¢ UCMoOIb30BaHUEM 3aKOHA
Jxoyns—Jlenna

2.3

MarHuTHbIE SIBJICHUSI

ITocTosIHHBIE MArHUTHI.
BzaumopeiicTBue
MMOCTOSSHHBIX MarHuTOB.
MarsauTHoOe moJie.
MarnuTHOE 1oje 3eMiIn

HccnenoBanue MariiTHOIO B3aUMOIEHCTBUS
MMOCTOSIHHBIX MarHUTOB.

N3ydeHne MarHuTHOTO TOJISl TOCTOSTHHBIX
MarHuTOB MPHU UX 0OBETUHEHUH U Pa3/ICIICHUN.
HccnengoBanne MarHUTHOTO B3aUMOIEHCTBUSA
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Y €r0 3HAYEHUE JJIS )KU3HU
Ha 3emie. OnbIT Dpcrena.
MarauTHoe nosie
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMAarHuTOB

B TeXHUKE. JlericTBrE
MAarHUTHOTO MOJIS

HA MPOBOJIHUK C TOKOM.
DJIEKTPOIBUTATENb
MMOCTOSIHHOTO TOKA.
Hcnonp3oBanue
3JIEKTPOJIBUTATENEH

B TEXHUYECKHUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

IMOCTOSIHHBIX MAarHUTOB.
N3y4yeHne MarHuTHOTO MOJIs MOCTOSIHHBIX
MarHUTOB IIPU UX 0OBEAMHEHUU U Pa3JICIICHUH.
IIpoBeaeHrEe ONBITOB MO BU3yaIU3alH MOJIA
MMOCTOSIHHBIX MarHuTOB.

N3ydeHue aBiaeHUs HaMarHUYMBAaHUA BEIIECTBA.
HccnenoBanne AeHCTBUA SJIEKTPUUECKOTO TOKA
HA MarHUTHYIO CTPETIKY.

[IpoBenenre onpITOB, IEMOHCTPUPYFOIIAX
3aBUCUMOCTb CUJIbI B3aUMOJEHCTBUA KaTYIIKU

C TOKOM M MarHuTa OT CHJIbI U HAITPABJICHUS TOKA
B KaTyIIIKeE.

AHanu3 cuTyalui NpakTU4YeCKOro MpUMEHECHUS
AJIEKTPOMArHUTOB (B OBITOBBIX TEXHUUECKUX
YCTPOMCTBAX, MPOMBIIIJICHHOCTH, MEIUIIUHE ).
N3yyeHune neiicTBUS MAarHUTHOTO TTOJIS

Ha IPOBOJIHUK C TOKOM.

N3ydyeHne nencTBUsl 3JIEKTPOABUATATEIIS.
N3mepenne KII/ anexkTpoaBurarenbHON
YCTaHOBKH.

Pacnio3HaBaHue 1 aHaK3 pa3IMYHBIX
MIPUMEHEHUM BJIEKTPOJBUTATENIEN

(TpaHcnopT, OBITOBBIE YCTPOMCTBA U JIP.)

2.4

DJIEKTpOMAarHuTHas
WHITYKITUS

Omnebitel @apajnes. SABneHne
3JIEKTPOMArHUTHOM
nHaykuuu. [Ipasuno Jlenna.
DIIEKTpPOreHepaTop.

OnBITH 11O HCCICAOBAaHUIO ABJICHUA
BHGKTpOMaFHI/ITHOﬁ WHAYKOHUNU: HCCIICTOBAHUC
W3MEHECHHUH 3HAYCHUS U HaIpaBJICHUSA
HHAYKIOINOHHOT'O TOKA
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CniocoObl oJTy4eHust
ANEKTPUYECKOU SHEPTUH.
DIIEKTPOCTaHIIUU

Ha BO300HOBJISIEMbIX
UCTOYHHKAX YHEPTUU

Hroro 1o pazaeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME

47



9 KUIACC

No HaunmenoBanue Komnuecto | Ilporpammuoe conepkanue | OCHOBHBIE BUIBI JI€ATEIBHOCTH O0yJarOITUXCS
/1 pAa3IeIIOB U TEM JacoB
y4eOHOro npeaMera
Pasznen 1. Mexannueckue siBJeHHUA

1.1

MexaHn4ecKoe
JIIBUOKEHHE U CIIOCOOBI
€ro OIMUCAHU

10

MexaHn4ecKoe IBUKECHHE.
MarepuranbHas TOUKa.
Cucrema orcuéra.
OTHOCHUTEIHLHOCTD
MEXaHMYECKOI'0 JBMKCHUS.
PaBHOMEpHOE
IPSMOJIMHEWHOE JBUKCHHUE.
HepaBHomepHoe
MPSAMOJIMHEWHOE JIBUKEHHE.
CpenHsis 1 MTHOBEHHA
CKOpPOCTBb TeJa MpHU
HEPaBHOMEPHOM JBUKCHUU.
YckopeHnue.
PaBHOyCKOpEHHOE
MPSAMOJIMHEWHOE JBUKCHUE.
CB00OOIHOE MaJIeHUE.
OmprTel I'anuines.
PaBHOMEpHOE NBUXKEHUE

10 OKPY>KHOCTH.

ITepuon u yacrora
oOpaienus. JIuneiHas u
yIJI0Bast CKOPOCTH.

AHanu3 u 00CyXJIeHIE pa3INuHbIX IPUMEPOB
MEXaHUYECKOTO ABUKEHHUSI.

OO0cy:x1eHue rpaHull IPUMEHUMOCTH MOJETU
«MaTeprabHas TOUKay.

Onucanne MEXaHU4ECKOTO ABUKECHUS
paznu4YHBIMU crioco0aMu (ypaBHEHUE, TabIuLa,
rpaduk).

AHanu3 KU3HEHHBIX CUTYAIMH, B KOTOPBIX
MPOSIBIISIETCS] OTHOCUTENbHOCTh MEXaHUYECKOTO
JBUKEHUS.

Habnrogenne MexaHn4eckoro ABUKEHUS Tella
OTHOCUTEJIBHO Pa3HbIX TEJI OTCUETA.
CpaBHeHUE IMyTel U TPACKTOPUN IBUKEHUS
OJIHOTO M TOI'O K€ T€JIa OTHOCUTEIBHO PA3HbIX
T€JI OTCUYETA.

Ananu3 tekcta ["anumnes 00 OTHOCUTENBHOCTH
JIBUKEHUS; BHIIIOJTHEHHE 3aJaHUI MO TEKCTY
(CMBICJIOBOE UTEHHE).

Omnpenenenue cpeiHeld CKOPOCTH CKOJIbKEHUS
Opycka Wi ABMXKEHHUS [IapyKa MO0 HAKJIIOHHON
IIJIOCKOCTH.

AHanu3 1 00cyXJ1eHHE CII0CO00B
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[lenTpocTpeMuTENbHOE
YCKOpEHHE

MPUOIMKEHHOTO ONIPE IeJICHUS MTHOBEHHOM
CKOPOCTH.

OrnpeneneHrne CKOpOCTH PaBHOMEPHOTO
JBIDKEHUS (IIapHKa B )KHIKOCTH, MOJCIIH
AIIEKTPUYECKOTO aBTOMOOWIIS | T. II.).
OrnpeneneHue MyTH, MPONUIEHHOTO 3a TaHHBIN
MIPOMEKYTOK BPEMEHH, M CKOPOCTH Tela

10 TpauKy 3aBUCUMOCTH MIYTH PAaBHOMEPHOTO
JIBIOKCHUS OT BPEMEHH.

OOcy)xneHue BO3MOXHBIX TPHHIIUTIOB
JIEUCTBUS TPUOOPOB, U3MEPSIONIUX CKOPOCTh
(ciuIOMETpPOB).

Brruncnenue myTu 1 CKOpOCTH TIPU
PaBHOYCKOPEHHOM TPSMOJUHEHHOM JBHKCHUHT
Tena.

OrnpeneneHne TPOMICHHOTO MYTH U YCKOPEHUS
JBMDKCHUS TeJla 1o rpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSMOJIUHEHHOTO
JBIDKEHUS TeJla OT BPEMCHH.

IIposepxa cunomeswi: eciu

npU PABHOYCKOPEHHOM OBUNCEHUU

Oe3 HauaIbHOU CKOPOCMU NYMU OMHOCAMCS
KaK psi0 He4EmHbIX Huces, mo
COOMBEeMCcmayouue NPOMeNCymKiu pemeHu
OOUHAKOBWI.
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OrnpeneneHue yCKOpeHus Tela

MIPY PAaBHOYCKOPEHHOM JBUKEHUU

10 HAKJIOHHOM TTIOCKOCTH.

N3mepenne meproia M 9acToThl 0OparieHus
TeJa MO OKPY>KHOCTH.

OmnpeneneHre CKOPOCTH PABHOMEPHOTO
JIBIOKCHUS TeJla TTO OKPY>KHOCTH.

Pemenue 3ama4 Ha onpeneneHue
KMHEMAaTUYECKUX XapaKTePUCTUK
MEXaHUIECKOTO ABMKCHUS PA3TMIHBIX BHIOB.
PacnoznaBanue u npuOImkEHHOE ONTUCAHUE
Pa3TUYHBIX BUJOB MEXAHUUECKOTO JIBHXKCHUS
B IIPUPOJIC U TEXHUKE (Ha mMpuMepax CBOOOTHO
MaJarouX TeJ, IBMKCHUS )KUBOTHBIX,
HEOECHBIX TeJI, TPAHCIIOPTHBIX CPEACTB U IP.)

1.2

B3aumoneiictBue Tei

20

IlepBsIii 3ak0H HproTOHA.
Bropoit 3akon HeroToHa.
Tperunii 3akoH Hprotona.
[IpyHIMD cynepno3unuu
CHII.

Cuna ynpyroctu. 3aKkoH
I'yka. Cuia TpeHus: cuna
TPEHUS CKOJIbXEHUS, CHIIa
TPEHUS TIOKOS, IPYTUE BUIbI
TPEHUSL.

Cuna TsKECTH U 3aKOH
BCEMHMPHOTO TATOTEHUS.

Habmoienue u 00cyskIeHUE ONTBITOB

C IBMYKCHHEM TeJjla ITPH YMCHBIIICHUHU BITHSHHS
JIPYTHX TeJl, MPENATCTBYOIINUX JIBHKECHUIO.
Ananu3 Tekcta [anmmes ¢ onucaHuem
MBICJIEHHOTO SKCIIEPUMCHTA,
00OCHOBBIBAIOIICTO 3aKOH HHEPIIHH;
BBITIOJTHEHHE 33JIJaHUH 110 TEKCTY (CMBICIIOBOE
YTEHHE).

OO0cyx1eHre BO3MOKHOCTH BBITIOJTHCHHSI
3aKOHA MHEPIIUU B PA3IMUHBIX CHCTEMaXx
OTCUETA.

Hab6nronenue n 006Cy)aeHnEe MEXaHUYECKIX
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Yckopenue cBOOOTHOTO
najieHus. /[BrokeHue riaHeT
Bokpyr Connua. [lepBas
KOCMHYECKAsi CKOPOCTb.
HeBecomocTs u neperpysku.
PaBHOBeCHE MaTepuanbHOU
TOYKU. AOCOTIOTHO TBEPIOE
Teso. PaBHOBECHE TBEPAOTO
TeJa C 3aKPEIJIEHHON OChIO
BpallleHud. MOMEHT CHUJIBI.
LlenTp TsRECTH

SABJICHUH, TPOUCXOJAIINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM

U YCKOPEHHOM JIBH’KEHHH OTHOCHTEIIBHO
KaOuHeTa (PU3MKH.

JIeficTBHA ¢ BEKTOpaMH CHJI: BBIIIOJIHEHHE
3aJIaHUM M0 CII0KEHUIO U BBIYUTAHHUIO
BEKTOPOB.

Habmroienue u/unum npoBeieHUE ONbITOB,
JEMOHCTPUPYIOUIUX 3aBUCUMOCTb YCKOPEHUS
Teja OT MPUWIOKEHHOW K HEMY CHJIBI U MacChl
Tena.

AHanu3 u 00bACHEHUE SBJICHUN

C UCTIOJIb30BaHUEM BTOPOTo 3aKkoHa HpioToHA.
Pemenue 3a1a4y ¢ HCIOJIB30BAHUEM BTOPOTO
3akoHa Hpl0TOHA U mpaBuiia CIOKEHUS CUJIL.
Omnpenenenue )KECTKOCTH MTPYKUHBI.

AHanu3 cuTyanui, B KOTOPbIX HAOIIOJAI0TCS
ynpyrue negopmainu, u uX 00bsICHEHUE

C HCIIOJIb30BAHUEM 3aKOHa ['yka.

Pemenue 3a1a4 ¢ MCNIOJIb30BaHUEM 3aKOHA
I'yka.

HccnenoBanne 3aBUCUMOCTH CHIIBI TPEHUS

CKOJIbKCHHUA OT CHUJIBI HOPMAJIBHOI'O AABJICHMAA.

OO6cykaeHue pe3ybTaTOB UCCIIECIOBAHN.
Omnpenenenue k03pGuLMeHTa TPEHUS
CKOJIBKCHUSI.

W3mepeHune cuibl TpeHHS TTOKOSI.
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Pemenue 3aa4 ¢ MCNoab30BaHHEM (POPMYJIIBI
JUTSL CUIIBI TPEHHSI CKOJIBYKEHHS.

AHanu3 IBUKEHHUS TEJI TOJIBKO MO JEHCTBUEM
CHJIBI TSDKECTH — CBOOOHOTO TIa/ICHUS.
OObsicHEHUE HE3aBUCUMOCTH YCKOPEHUS
CBOOOJHOTO MaJ€HUs OT MACChl TEJA.

OneHka BETMYUHBI CUIIBI TSTOTEHUS,
JEUCTBYIOIIEN MEXKY IBYMS TEJIaMU

(m7st pa3HbIX Macc).

AHanu3 IBUKEHUS HEOECHBIX Tell

IIOJ1 IEMCTBUEM CHJIBI TATOTEHUS

(c UCTIOIB30BAHUEM JIOTIOTHUTEIBHBIX
HMCTOYHUKOB MH(OPMALIHH).

Pemenue 3a1a4 ¢ MCNIOJIb30BaHUEM 3aKOHA
BCEMHPHOT'O TATOTEHUS U (DOPMYJIBI

JUTS pacyé€ra CUJIbI TSIKECTH.

AHanu3 OpUruHaAIBHOTO TEKCTA,
OMKCBHIBAIOIIETO MPOSBIICHUS 3aKOHA
BCEMHMPHOTO TSATOTEHUS; BBIIIOJHEHUE 3aJaHUI
M0 TEKCTY (CMBICIIOBOE UTEHUE).

Habmronenue u o0cykaeHHE ONBITOB

M0 U3MEHEHUIO Beca Tesa MPU YCKOPEHHOM
JBUKEHUU.

AHanu3 yclIoBHi BOSHUKHOBEHHUSI HEBECOMOCTH
U TIEpPEerpy3KH.

Pemenue 3a1a4 Ha onpe/ieIEHUE BECa Tela

B Pa3JINYHBIX YCIOBUSX.
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AHanu3 cui, TIeUCTBYIONIUX Ha TEJIO,
MOKOSIIIEECs Ha OTope.
OrnpeneneHue UEeHTpa TAKECTH PA3IMUHbBIX Tell

1.3.

3aKOHBI COXpaHCHHUA

10

Nmmnyinsce Tena. 3menenue
uMITyJibca. IMmyJibc CUIIBL.
3aKOH COXpaHEHUs
uMItyJibca. PeaktuBHOE
JBHYKEHUE.

Mexanunueckas paboTa u
MOIIHOCTb. PaboTa cun
TSKECTH, YIIPYTOCTH,
TpeHus. CBsI3b DJHEPTUHU U
paboTel. [ToTeHnManpHas
DHEPrUs TeJa, MOJHATOTO
HaJl TOBEPXHOCTBIO 3€MJIH.
ITorenuumanbHas 3HEprus
CKaTOM NPYKUHBL.
Kunernueckas sneprus.
Teopema 0 KHHETUYECKOMN
DHEPIuH. 3aKOH COXPAHEHUS
MEXaHUYECKOW SHEPTUU

Habmronenue u o0Cyx AeHUE ONBITOB,
JEMOHCTPHUPYIOIINX Mepeaady UMITyJIbca

P B3aUMOJCHCTBUY Tell, 3aKOH COXPAaHEHUS
UMITYJIbCA MPU a0COIIOTHO YIPYTOM H
HEYNPYroM B3aUMOJICHCTBUU TEJL.

AHanu3 cUTyaluil B OKpyXarome Ku3Hu

C MCTIOIH30BAaHUEM 3aKOHA COXPaHCHHSI
UMITYyJIbCA.

Pacnio3naBanue siBIEHUS] pEaKTUBHOTO
JBUKEHUSI B IPUPOJE U TEXHHUKE.
[IpumeHneHne 3akoHa COXpaHEHHUST UMITYJIbCa
JUIsL pacuéra pe3yIbTaToB B3aUMOJCHCTBUS Tel
(Ha mpuMepax HEyNpyTroro B3auMOACHCTBUSA,
YOPYTOro LHEHTPaAIbHOTO B3aUMOICHCTBUS IBYX
OJIMHAKOBBIX TeJI, OJTHO U3 KOTOPBIX
HETIOJIBHKHO).

Pelenue 3aa4 ¢ MCNOJIb30BaHUEM 3aKOHA
COXpPaHEHUS UMITYJIbCa.

Omnpenenenue pabOThI CUIIbI YIIPYTOCTH

pU NOAbEME Ipy3a C UCIOIb30BAHUEM
HETIOJIBIYKHOTO W TOABMYXHOTO OJIOKOB.
N3mepenne MOIHOCTH.

N3mepenne noTeHIMaIbHON Y3HEPTUHU YIIPYTO
ne(OpMUPOBAHHOM MTPYKUHBI.

53



N3mMepenne KUHETUYECKOW SHEPTUM Tea

IO JJIMHE TOPMO3HOTO ITyTH.
DKCNEPUMEHTAILHOE CPABHEHUE U3MECHEHUS
MOTEHIUAJIBHON Y KHUHETUYECKON SHEPTUM Tella
MIpY JIBUKEHUH 110 HAKJIOHHOM TIJIOCKOCTH.
DKcnepuMeHTaIbHas MPOBEPKa 3aKOHA
COXpPAaHEHHS] MEXaHUYECKON IHEPTUHU

IIpU CBOOOTHOM TaJCHUHU.

[IpumeHeHune 3aKkOHa COXPAHEHUS
MEXaHUYECKON SHEPTUM IS pacuéra

MOTECHIIMAIBHON U KUHETUYECKOW SHEPTU TEIIA.

Pemenue 3aJa4 C UCIIOJIb30BAHUCM 3aKOHA
COXpaHCHUA MEXaHHUYEeCKOM OHCPIrun

Hroro no pazneny

40

Paszxea 2. MexaHn4ecKHe KOJI€0AHUA U BOJTHBI
2.1 | Mexanuueckue 7 KonebarensHoe asmxkenue. | HaOmronenne xosie0anuii mox JEHCTBUEM CHUIT
KOJIeOaHUSs OCHOBHBIC XapaKTEPUCTUKH | TSHKECTH U YIIPYTOCTH U OOHAPYKEHUE

KOJIeOaHUM: TIEPHOI,
JacTOTa, aMILIUTY/Ia.
MaremaTu4ecKuii 1
MPYKUHHBIN MasTHUKH.
IIpespamenue sHepruu
pH KoJieOaTeTHHOM
JIBIDKCHU.

3aryxatomue KoiaeOaHus.
BoiHyX/1€eHHbIE KOJIeOaHUs!.
Pe3onanc

MO00HBIX KOJIEOAHUH B OKPYKAIOIIEM MUPE.
AHanu3 kosie0aHu# Tpy3a Ha HUTU U

Ha npyxuHe. OnpeeneHne 4acToThl
KOJICOaHMI MaTEeMAaTHYECKOTO U MPYKUHHOTO
MasITHHUKOB.

HaOmronenne u 00bsACHEHUE SIBICHUS
pe30oHaHca.

HccnenoBanre 3aBUCHMOCTH IEpHUOaa
KoJie0aHuH MOABEIICHHOTO K HUTH Tpy3a

OT JUIMHBI HUTH.
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[IpoBepka HE3aBUCUMOCTH MEPUOJIa KOJIEOAHUIA

I'py3a, IOABCHICHHOI'O K JICHTC, OT MAaCChI I'py3a.

Habmronenue u o0Cyx)1eHre ONbITOB,
JTEMOHCTPUPYIONTUX 3aBUCUMOCTh TIEPHOIa
KoJIe0aHUH MPYKUHHOTO MasTHUKA OT MacCChI
rpy3a u ®KECTKOCTH TPYKUHEI.

[IpumMeHeHrne MaTeMaTUYECKOTO U MPYKUHHOTO
MasTHUKOB B KQUECTBE MOJICIICH JIJIsT ONTMCAHUS
KOJIeOaHMI B OKpYXaIOIEeM MHUpE.

Pemenue 3a1a4, CBA3aHHBIX C BHIYUCICHUEM
WJIU OLICHKOW 4acTOThI (TIeproaa) KojieOaHuit
H3zmepenue yckoperus c60600H020 NAOeHUs.

2.2

Mexannyeckue
BOJIHBI. 3BYK

MexaHnuyeckue BOJIHBI.
CBoiICTBa MEXaHUYECKUX
BOJIH. [IponosbHbIE 1
nonepevyHble BOJIHbL. J[JinHa
BOJIHBI U CKOPOCTB €€
pacnpoCTpaHEHUs.
Mexanuyeckue BOJIHbI

B TBEPIOM TeEJIE,
CEHCMUYECKNE BOJIHBL.
3BYK. ' pOMKOCTH 3BYyKa U
BbICOTA TOHA. OTpakeHue
3Byka. MH(}pa3Byk u
YIBTPa3BYK

OOHapy>keHue U aHAJIW3 BOJIHOBBIX SIBJICHUN
B OKpY’KaroIlleM MUpE.

Habntoienue pacnpocTpaHeHus IPO0JIbHBIX
Y TIOTIEPEYHBIX BOJIH (Ha MOJEIIN) U
oOHapyKeHHEe aHAJIOTMYHBIX BUJIOB BOJIH

B IPUPOJIE (3BYK, BOJIHBI HA BOJIE).
Boruncnenue JuMHbI BOJIHBI U CKOPOCTH
pacmpocTpaHeHHS 3BYKOBBIX BOJIH.
DKCIepUMEHTAIbHOE ONPEIEICHUE TPaHUI]
JaCTOTHI CJIBIIIUMBIX 3BYKOBBIX KOJICOAHHIA.
HabitoieHue 3aBUCMMOCTH BBICOTHI 3BYKa

OT YacTOTHI (B TOM YHCJIE, C UCIIOJIb30BaHUEM
MY3bIKQJIBHBIX HHCTPYMEHTOB).

HaGmronenue u 00ObICHEHUE SIBJIEHUS
aKyCTHUYECKOI'O pEe30HaHca.
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AHaM3 OpUTHHAIBLHOTO TEKCTa, TOCBAMIEHHOTO
MCIIOJB30BaHUIO 3BYKa (WJIH YIbTPa3BYKa)

B TEXHUKE (IXOJIOKAIHS, YIBTPA3BYK

B MEJIMIIMHE U JIp.); BHIMIOJTHCHNE 3aJaHHI

10 TEKCTY (CMBICIIOBOE UTEHUE)

Hroro no pazaeny

15

Pa3znen 3. BHCKTPOMaFHHTHOC MOJI€ H JJICKTPOMATIHUTHBLIC BOJIHbI

3.1 | DekTpoMarHuTHOE 6 DIEeKTPOMarHuTHOE MOJIE. [TocTpoenue paccyxaeHnii, 000CHOBBIBAIOIIUX
noJie u DNEKTPOMArHUTHBIE BOJHBI. | B3AUMOCBA3b JIEKTPUYECKOTO U MATHUTHOTO
AIEKTPOMATrHUTHBIE CgolicTBa TIOJIEH.

BOJIHBI AJICKTPOMArHUTHBIX BOJIH. DKCIEpUMEHTAIBHOE U3yYEHHUE CBOMCTB
[Ikana >JIEKTPOMAarHUTHLIX | 3JIGKTPOMArHUTHBIX BOJIH (B TOM YHCIIC
BOJIH. Vcmonb30BaHue C TIOMOIIbIO MOOMIBLHOTO TenehoHa).
AIIEKTPOMATHUTHBIX BOJIH AHaJN3 peHTT€HOBCKUX CHUMKOB
JUISl COTOBOM CBSI3H. YeJIOBEYECKOr0 OpraHu3ma.
DNEKTPOMAarHUTHAs IPUPOJa | AHAIHM3 TEKCTOB, OMMCHIBAIOIIHNX MTPOSBICHUS
cBera. CKOpOCTh CBETA. AJIIEKTPOMATrHUTHOTO U3JyYEHHUS B PUPOJIE:
BonHOBBIE CBOMCTBA CBETA | )KUBBIC OPTaHU3MBI, U3TyUCHUS HEOSCHBIX TEI
(CcMBICTIOBOE YTEHUE).
Pacrnio3znaBanue 1 ananus pas3inyHbIX
MPUMEHEHUH 3JIEKTPOMArHUTHBIX BOJIH
B TEXHUKE.
N3ydeHnue BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3aa4u ¢ ucnoyib3oBaHueM GopmMy
JUISI CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JIJTUHBI
BOJIHBI ¥ 4YaCTOTHI CBETA
Wroro o pazaeny 6
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Pa3nen 4. CBeToBbIE ABJICHUSA

4.1

3aKOHBI
pacipoCTpaHCHUS
CBETA

JlydeBas moznens cBeTa.
Hcrounnku cBerta.
[IpssmonuHeHOE
pacrpocTpaHeHue CBeTa.
3atmenusa ConHua u JIyHBI.
Otpaxenue csera. [1limockoe
3epKajo. 3aKOH OTPaKEHUS
CBETa.

[Ipenomnenue ceera. 3aKoH
npenomiieHus ceera. [lonnoe
BHYTPEHHEE OTPAKCHUE
ceera. Mcnonb3oBaHue
MOJTHOTO BHYTPEHHETO
OTPAKECHUS B ONITUYECKUX
CBETOBOJIaX

HaOnronenue oneIToB, AEMOHCTPUPYIOIINX
SBJICHUE MPSIMOJIMHEITHOTO pacpOCTPaHECHUS
cBeTa (BOSHUKHOBEHUE TEHU U MOy TEHN),

Y UX UHTEPIIPETALNS C UCTI0JIb30BAHUEM
MOHATHS CBETOBOTO JIyyYa.

OOBsiCHEHUE U MOJICTTMPOBAHUE COTHEYHOTO U
JIYHHOTO 3aTMEHHUIA.

HccnenoBanre 3aBUCUMOCTH YTJjla OTPaKEHUS
CBETOBOIO JIy4ya OT yrIJjia MaJICHUS.

N3ydenne cBOMCTB N300pakeHHUs B INIOCKOM
3epKaie.

HaGmronenne n 00bsICHEHHUE OIBITOB

10 MOJYYEHUI0 U300paKEHHI B BOTHYTOM U
BBIITYKJIOM 3epKajiax. HaGmonenne u
00BSICHEHHE OMBITOB MO MPEJIOMJICHUIO CBETA
Ha IPaHMIIE PA3IMYHBIX CPEI, B TOM YUCIIC
OTIBITOB C TIOJIHBIM BHYTPEHHUM OTPAKEHUEM.
HccnenoBanne 3aBUCUMOCTH yIJIa
MPEJIOMIICHUS OT yIJIa MaJIeHHUs] CBETOBOIO JTyya
Ha TPAHUIIE «BO3TYX—CTEKIIOM.
Pacrnio3zHaBanue sIBICHHUN OTPAXXEHUS U
MIPEJIOMJICHHS CBETA B MOBCEIHEBHOM JKU3HMU.
AHanu3 1 00bSICHEHHE SIBJICHUS ONITHYECKOIO
MHpaXxa.

Pemenue 3a1a4 ¢ NCMOIB30BaHUEM 3aKOHOB
OTPAXKECHUS U TIPEIIOMJIICHHS CBETA
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4.2 | JIMH3bI U ONITHYECKHE 6 JInnza. Xox myueit B tunze. | [lomydenne n3o0paxeHuit ¢ MOMOIIBIO
puOOPHI OnTuyeckas cucrema coOuparolle u paccenBaroniei JMH3.
doroanmapara, mukpockomna | Onpenenenue (pOKyCHOrO pacCTOSTHUS U
u Teneckomna. a3 kak ONITHYECKOU CHJIBI COOMPAFOIIICH JTUH3HI.
ONTUYECKAs CUCTEMA. AHanu3 ycTporcTBa U IPUHIIUIA JEHCTBUS
bnuzopykocTs 1 HEKOTOPBIX ONTHYECKUX TPUOOPOB:
TATBHO30PKOCTh ¢doToanmapara, MUKpOCKOTIA, TEIECKOIIA.
N3yuenue Moienu Tiia3a Kak ONTHYECKON
CUCTEMBI. AHAU3 IBICHUHN OJIM30PYKOCTH
U TaJIbHO30PKOCTH, MPUHIINTIA JEHCTBUSA
OYKOB
4.3 | Paznoxenue 6e0oro 3 Pasnoxxenue 0enoro csera HaOnronenue pasnosxkeHnus 6€j10ro cBeta
CBETa B CIIEKTP B cniekTp. OnbiTel HptoTOHA. | B CTIEKTP.
Cno’keHHe CIIeKTPATbHBIX Hab6nronenue u 00bSICHEHHE ONTBITOB
1BeTOB. Jlucnepcust cBeTa IO MOJIYYEHHUIO OEJIOT0 CBETa MPH CII0KEHUU
CBETa Pa3HBIX I[BETOB.
[IpoBeneHue u 0ObSICHEHHUE OIBITOB
10 BOCTIPUATHIO IIBETA MPEAMETOB IMPU UX
HaOJIOICHUH Yepe3 IIBETOBbIC (DUITBTPHI
(LIBETHBIE OYKH)
Wroro o pazgeny 15
Pa3nen 5. KBanroBble siBJIeHUA
5.1 | Ucnyckanue u 4 OmnbiTel Pezepdopna u OO6cyxaenue 1enu onbiToB Pezepdopaa

IIOIJIOIMICHUEC CBCTA
aTOMOM

IUIaHCTapHasa MOACIIb aTOMa.

Monens aroma bopa.
HcnyckaHue v norjionieHme

I10 UCCJICAOBAHHUIO aTOMOB, BBIABHKCHHUC
T'AIIOTE3 O BOSMOXKHBIX PE3YyJIbTaTaX OIIbITOB
B 3aBUCUMOCTHU OT IPCAIIOJIaracMoro CTpoCHuA
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cBeTa aTOMOM. KBaHTBHI.
JInnenuartsle CIIEKTPBI

aToMOB, (hOPMYJIUPOBAHHUE BHIBOJIOB

U3 PE3yIbTATOB OIBITOB.

OO0cy>xaeHue TpOTUBOPEUH TITaHETaPHOU
MOJEJIA aTOMa U OCHOBAaHUM ISl TUIIOTE3bI
Bbopa o crarmonapHsix 0pOUTaX 3JIEKTPOHOB.
HabGnronenue CruionHbiX ¥ JIMHEWYaThIX
CHEKTPOB M3IYyUEHUS PA3TUYHBIX BEIIECTB.
OObsicHEHUE JIMHEWYATHIX CIIEKTPOB U3TYUCHUS

5.2

Ctpoenue aToMHOT0
anpa

PannoaktuBHOCTH. Alb(da-,
OeTa- U TaMMa-U3TyYeHUsI.
CrpoeHue aTOMHOTO sApa.
Hyknonnas moaenp
aTOMHOTO sigpa. 30TomsI.
PagnoakTusHBIE
npespauieHus. llepuon
MOJIypacIajia aTOMHBIX sJ1€p

OO6cy)aeHne BO3MOKHBIX TUIIOTE3 O MOCIISIX
CTPOCHHUS siIpa.

OrnpeneneHue cocTaBa sijep 1o 3aIaHHbIM
MAaCCOBBIM M 3apsJIOBBIM YHCIIaM U

I10 MOJIOKEHHUIO B IIEPUOINYSCKON CHCTEME
AJICMEHTOB.

AHaHM3 U3MEHEHHUsI COCTaBa s7pa M €ro
MTOJIOXKCHHS B TIEPUOJIMYECKON CHUCTEME

IIPH O-PAJTMOAKTUBHOCTH.

HccnenoBanre TPEKOB (i-4aCTHIL TTO TOTOBBIM
doTorpadusim.

OOHapyXeHUE 1 U3MEPECHHE PATHAIIMOHHOTO
(dhoHa ¢ TTOMOIIBIO JIO3MMETPA, OLICHKA €T
MHTCHCUBHOCTH.

Amnann3 OMO0JIOrnYeCKUX H3MESHEHUM,
MIPOUCXOISAIINX O ICHCTBUEM
PaIMOaKTUBHBIX U3ITyYCHHM.
Hcnonp3oBanne paInOaKTUBHBIX U3TyYSCHUN
B MCIULIHE
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5.3

S nepHble peakuuu

S nepHbie peakiun. 3aKOHbI
COXpaHEHUs 3apsJ0BOTO U
MacCOBOT'0 YHCEN. DHEPTHS
CBSI3U aTOMHBIX sifiep. CBsI3b
Macchl ¥ 3Hepruu. Peakuuu
CUHTE3a U JACJICHHUS sITIEP.
HNctounuku sneprun ConHa
v 3BE31. Anepnas
JHepreTuka. Jlencreus
PaINOAKTUBHBIX U3TyYECHUM
Ha KUBbIE OPraHU3MbI

Pemenue 3a1a4 ¢ UCIIOIBb30BAHUEM 3aKOHOB
COXPAaHEHMS MACCOBBIX U 3apPsAIOBBIX YUCEI
Ha ONPEJEIICHUE PE3YIbTaTOB SACPHBIX
pEeaKLnii; aHAJIN3 BO3MOKHOCTH WU
HEBO3MOKHOCTH SIICPHOM PEAKLIUN.

OneHKa SHEPTUH CBSI3U SAEP C UCIOIb30BAHUEM
(dbopmyel DUHIITEHHA.

OO0cykaeHue nepcrneKTUB UCTI0Ib30BAHUS
YIIPABIISIEMOTO TEPMOSIACPHOIO CUHTESA.
OO0cyxaeHue NpeuMyIIeCTB U IKOJIOTMYECKUX
po0JIeM, CBSI3AHHBIX C SIACPHON SHEPTreTUKON

Hroro no pazueny

17

IHoBTOPUTEIBLHO-0000IIAKOIIMIA MOTYJIb

[ToBTOpEHUE N
0000111eH1E
COJZIepKaHus Kypca
bu3uky 3a 7-9 KIaccel

9

Cucremarnzanus u
0000111eHrE TPETMETHOTO
COJICp KaHMS U OTTbITa
NEeATEeTLHOCTH,
MPUOOPETEHHOTO

MIpY U3YUYEHUHU BCETO Kypca
(hU3UKK OCHOBHOTO OOIIIETO
oOpa3oBaHusl.

IToaroroBka K OCHOBHOMY
roCyJapCTBEHHOMY
’K3aMeHy 1o (pU3nKe

JUTs1 00y 4aroIuxcs,
BBIOPABIINX 3TOT YUCOHBIH
peaMET

Brlinonnenne yueOHbIX 3aJaHUi, TPEOYIOMIMX
JEMOHCTPALIMA KOMIIETEHTHOCTEH,
XAapaKTEPU3YIOIINX €CTECTBEHHOHAYYHYO
I'PaMOTHOCTH:

— NPUMEHEHUS MTOJTYyYECHHBIX 3HAHUU

JUTSl HAY9HOTO OOBsICHEHUST (PU3HUECKUX
SABJICHUM B OKPY’KAIOLLEW IPUPOJIE,

B IMIOBCETHEBHOM U3HU U BBISIBIICHUS
(bU3MYECKUX OCHOB psiJla COBPEMEHHbBIX
TEXHOJIOTUH;

— MPUMEHEHUS OCBOEHHBIX
AKCTIEPUMEHTAIbHBIX YMEHUI

JUTSL UcclieIoBaHusl GU3HUECKUX SIBIICHUH,
B TOM YHCIIE JJIs1 IPOBEPKHU THIOTE3
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Y BBISIBJICHHS 3aKOHOMEPHOCTEM.

Pemenue pacuy€THbIX 3a1a4, B TOM YHCIIE
MPEANOJaralonX UCIOIb30BaHue (PU3NUECKUX
MOJIEJIEN U OCHOBAHHBIX HAa COJIEPKAHUH
Pa3IUYHBIX pa3AesioB Kypca PU3UKH.
BrlnonHeHue 1 3amura rpynnoBbIX WK
WHUBUYy AJIbHBIX TPOEKTOB, CBA3aHHBIX

C cofiepKaHHEM Kypca (pU3uku

Hroro mo pazaemy 9
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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