153. ®enepanpHas pabouas mporpaMma mo yueOHoMmy npeamery «Dusuka
(6a30BbIi1 YPOBEHB).

153.1. ®enepanbHasg paboyas mporpamma o yueoHoMy rnpeamery «Dusmka
(6a30BBIN ypOBeHB) (MpeaMeTHas 00jacTh «ECTEeCTBEHHO-HAY4YHBIE MPEAMETHD)
(majsiee  COOTBETCTBEHHO — TporpamMma 1o ¢u3uke, (Qu3nkKa) BKIOYACT
MOSICHUTENBHYIO 3aIUCKY, COJIep)KaHhe OOY4YeHHUs, IUTAaHUPYEMBbIE pe3yJIbTaThl
OCBOEHUS TPOrPaMMBI 110 (PU3HKE.

153.2. TlosicHuTeIbHAS 3aITUCKA.

153.2.1. [Iporpamma 1o pu3rke Ha YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHus
COCTaBJIeHa Ha OCHOBE MOJIOKEHUI W TpeOOBaHMI K pe3yjbTaTaM OCBOEHUS Ha
0a30BOM YypOBHE OCHOBHOH 00pa30BaTelIbHOM MPOTpaMMBbl, MPEICTABICHHBIX B
dI'OC 00O, a takxke ¢ yu€Tom deaepaibHOl paboueil mporpaMMbl BOCIIUTAHUS U
KOHIIEMIINH MPEenoJaBaHusl yueOHoro npeamera « Pu3nukay.

153.2.2. Conepxanue  mporpaMmbl 1Mo (U3MKE  HAmpaBlIeHO  Ha
dbopMUpOBaHHE  €CTECTBEHHO-HAYYHOM  TIpaMOTHOCTH  OOydalolmuxcs U
OpraHu3alMI0 M3y4yeHUs (PU3MKU Ha JEesATEIbHOCTHOM OCHOBE. B mporpamme mo
bu3MKe YYUTHIBAIOTCS BO3MOXKHOCTH Y4e€OHOTO TIpeJAMETa B pealld3aluu
tpeboBanuiit ®I'OC OOO K MmIaHUPYEMBbIM JIMYHOCTHBIM U METaIllpeIMETHBIM
pe3ysibTaTaM OOyuYeHUSs, a TaKKEe MEKIPEIMETHBIE CBS3M €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHUS.

153.2.3. IIporpamMmma no ¢u3uKe yCTaHABIMBAET paclpeieicHue y4eOHOro
Martepuajia 10 TojaM oOydeHus (MO KjaccaMm), MpeajaraeT IPUMEPHYIO
MOCJIEIOBATEIbHOCTh HM3YyYEHHMS] TEM, OCHOBAaHHYIO Ha JIOTUKE pa3BUTHUA
PEIMETHOTO COIEP KAHUS U yUETE BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

153.2.4. Tlporpamma 10 (u3uke pa3paboTaHa C IEIbI0 OKa3aHUs
METOUYECKON TTOMOIIM YYUTENO B CO3/IaHUU paboyeil MporpaMMsbl 1o yueOHOMY
pEAMETY.

153.2.5. ®usuka sABISETCS CUCTEMOOOPA3YIOLINUM JIJIsl €CTECTBEHHO-HAYYHBIX
y4eOHBIX PEIMETOB, MMOCKOJIbKY (U3HUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SIBJICHUHN, W3ydyaeMbIX XUMHUEH, OWOJIOTHEH, acTpoHOMHEW U (U3HUECKOU

reorpadueii, BHOCUT BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTHUHY MUPA, IPEAOCTaBIISIET



Haubosee sicHble 00paslbl MPUMEHEHHUS HAay4YHOTO METOoJa MO3HAHUsS, TO €CTh
croco6a Moy4eHus JOCTOBEPHBIX 3HAHHUM O MHpE.

153.2.6. OgHa u3 TIaBHBIX 3a7a4d (PU3MUECKOrO0 0O0pa3oBaHUSI B CTPYKTYpe
oOmmero oOpa3oBaHusi COCTOMT B  (OPMUPOBAHUU  €CTECTBEHHO-HAYUYHOMU
I'PaMOTHOCTH M UHTEpECca K HayKe y 00y4YaroIInXCs.

N3yuenne ¢us3nku Ha YriayOJn€HHOM YpOBHE MpeArojiaraeT OBJaJeHHUE
CJIIEIyIOIIMMU KOMIIETEHTHOCTSAMHM, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYUYHYIO
IPAMOTHOCT:

HAay4YHO OOBSCHSTH SIBJICHUS,

OLICHUBATh U TOHUMAaTh OCOOEHHOCTH HAYYHOTO MCCIICIOBAHUS;

UHTEPIPETUPOBATh JAHHBIE U MCIOJIH30BATh HAyUYHBIE JOKA3aTeNbCTBA JIS
MOJIyYEHUS BHIBOJIOBY.

153.2.7. llenun nzyuyeHust pu3MKu Ha ypOBHE OCHOBHOT'O O0IIIETO 00pa30BaHUs
onpeseNieHbl B KOHIIEMIMU TpernoaaBaHusi ydeOHoro mnpenMera «®Pusnka» B
oOpa3oBaTenbHBIX oOpranusauusax Poccuiickoit @exepanuu, peamu3yOLUINX
OCHOBHBIE 00111€00pa30BaTEIbHBIC MPOTPAMMBI.

153.2.8. Llenu uzyueHust Gpu3MKU:

npuOOpeTeHUEe HHTEpeca W CTPEMIICHHSA OOydYaloluXcsi K HayuHOMY
U3YUYCHUIO TPUPOJABI, PA3BUTHE WX HHTCIUICKTyaIbHBIX U  TBOPUYECKHX
CIIOCOOHOCTEIA;

pPa3BUTHE MPECTABICHUNA O HayYHOM METOJE MO3HaHUS U (OpMUpOBaAHUE
UCCJIEI0BATENHCKOTO OTHOIICHUSI K OKPY KAIOIIUM SBJICHUSIM;

(dbopMHpOBaHKE HAYYHOI'O MUPOBO33PEHUS KAK pe3yJibTaTa U3y4eHHUs] OCHOB
CTPOCHHSI MaTepUH U QyHAAMEHTAIbHBIX 3aKOHOB (DU3HKU;

dbopmupoBaHrEe TPEACTaBICHUN O POAU (U3UKH JJI PA3BUTHS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TMPEJACTABICHMH O  BO3MOXHBIX  cdepax  Oyaymien
npodeCCUOHAIBHOW  AESATENbHOCTH, CBA3aHHOM C (PU3MKON, TMOJATOTOBKA K
JanbHeieMy 00y4eHUIO B 3TOM HalpaBJICHUH.

JlocTkeHne 3THX IieNield mporpamMmbl Mo (U3HKE Ha ypPOBHE OCHOBHOIO

o011ero oopa3oBaHus 00eCeUNBAETCS PEIICHUEM CIIETYIOMINX 3a1au:



npuoOpeTeHNe 3HAaHUI O JUCKPETHOM CTPOEHHUH BEIIECTBA, O MEXaHUYECKHX,
TEIJIOBBIX, DJIEKTPUUECKHUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

NpUOOpETEeHNE YMEHUM OINMUCHIBaTh U OOBACHATH (U3UYECKUE SIBICHUS C
UCIIOJIb30BAHUEM TOJTyYEHHBIX 3HAHMM;

OCBOCHHME METOJOB  pEIICHHs] MPOCTEHIIMX pacdy€THBIX 3a7ady ¢
UCITOJIb30BAaHUEM buznUecKux MOJIEIEeH, TBOPYECKUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

pPa3BUTHE YMEHH HAOIIOMATh MPUPOIHBIC SIBICHHUS M BBITIOJHSATH OIBITHI,
JabopaTtopHble pabOThl M 3KCIEPUMEHTATbHBIE UCCIECIOBAHUS C MCIIOIb30BAaHHEM
U3MEpPUTENBHBIX TPUOOPOB;

OoCBOeHHE TPUEMOB paboThl ¢ HHGOpMalUe (HU3NUECKOro CoAep KaHus,
BKJIIOYAasT WHAOPMAIMI0O O COBPEMEHHBIX JIOCTHKEHUSX (U3HMKH, aHAIU3 U
KPUTHUYECKOE OIICHUBaHUE WH(OPMAITUH;

3HAKOMCTBO €O cepamul MPOPECCUOHAIBHON NESITEIbHOCTH, CBI3aHHBIMU C
GU3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHXKCHHUSX
(bu3nYECKON HAyKH.

153.2.9. O6m1ee ynciio 4acoB, pEKOMEHAOBAHHBIX JIJIs1 M3y4YeHUs (PU3UKU Ha
6a30BoM ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 gaca B He/IeI0), B 8 Kiacce
— 68 vacoB (2 gaca B Heemo), B 9 kinacce — 102 gaca (3 gaca B HeACINIO).

[Ipennaraemslii B mporpamMMe no (husmke nepevyeHb J1ab0paTopHbIX padoT U
OTBITOB SIBIISIETCA PEKOMEOBATENbHBIM, YUUTEIb JEAET BHIOOpP MPHU MPOBEICHUN
Ja00paTOPHBIX PabOT M OMBITOB € YYETOM HWHIUBHAYaJbHBIX OCOOCHHOCTEH
oOy4Jaroumxcsi, Cucka SKCIEPUMEHTANBHBIX 33JaHuil, IpeiaraéMblx B paMKax
OCHOBHOTO rOCYJapCTBEHHOTO 3K3aMeHa MO0 (hU3HKeE.

153.3. Conepxanue oOy4yeHus B 7 Kiacce.

153.3.1. ®usnka u e€ posb B MO3HAHUU OKPYKAIOIIETO MHPA.

Ousnka — Hayka o mpupoge. SBneHus npupoapl. OUBUYECKUE SBICHUS:
MEXaHUYeCKue, TEIIOBbIE, JJIEKTPUUECKHE, MATHUTHBIE, CBETOBbBIE, 3BYKOBBIE.

®dusnyeckue BeauuuHbl. M3Mepenue ¢dusnueckux BeauunH. Duznueckue
npuoopsl. [lorpemHocts n3mepeHnit MexayHapogHas cucTeMa eJuHuUL.

Kak d¢wusnka u Jgpyrue ecTecTBEHHbIE HAyKW HM3YyYalOT MPUPOIY.



EcTecTBeHHO-HAYUYHBIN METON TO3HAHWS: HAOJIOACHHE, TMOCTAaHOBKA HAyYHOTO

BOIPOCA, BBIIBIYKCHHUE TUIIOTE3, SKCIICPUMEHT IO MPOBEPKE TUIIOTE3, OOBICHCHHE

HaOmogaemoro siieHus. Onucanue GU3NIECKUX SBICHHUH C TIOMOIIBIO MOJICTIEH.
153.3.1.1. JleMoHCcTpalum.

MexaHuueckue, TEIIOBbIE, DJIEKTPUUYECKUE, MATHUTHBIEC, CBETOBBIEC SIBJICHUS.

duznueckre MpuOOpPsl U MPOLEIypa MPSAMBIX U3MEPEHH aHaJOTrOBHIM U
(G pPOBBIM IPUOOPOM.

153.3.1.2. JIabopaTopHbIe paOOTHI U OIBITHI.

Omnpenenenue 1EHbI IeIEHUS MTKAIbl U3MEPUTEILHOTO MTPUOOpa.

N3mepenue paccTosiHui.

N3mepenue 00bEMa KUIKOCTH U TBEPAOTO Tea.

Omnpenenenre pa3MepoB MabIX Tell.

W3mepenne TeMrepaTypbl MPU TIOMOIIM JKHJIKOCTHOTO TEPMOMETpa W
JATYNKA TEMITEPATyPHhI.

[IpoBenenre ucciaeqoBaHUS MO MPOBEPKE THUIIOTE3bI: MAIBHOCTH MOJIETA
HIapuKa, MymeHHOTO TOPU30HTAIBHO, TEM OOJIbIIE, YeM 0OJIbIIE BBICOTA ITyCKA.

153.3.2. IlepBoHayaIbHbIE CBEJICHUS O CTPOCHUHU BEIIECTBA.

CtpoeHue BemiecTBa: aTOMbl W MOJEKYJbBI, HX pa3Mepbl. OTMbITHI,
JTIOKA3bIBAIOIINE JUCKPETHOE CTPOEHHUE BEIIIECTBA.

JIBi>kenne wyactull BeniectBa. CBsI3b CKOPOCTU JIBUKEHHUS YacTHUI[ C
TemrnepaTypoii. bpoyHoBckoe nBmxeHue, auddysus. BzaumomaeicTBue yacTuil
BEILECTBA: MPUTSHKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUS BEIIECTBA: CTPOCHUE T'a30B, KUJIKOCTEH U TBEPABIX
(KpUCTAITMYECKUX) Tell. B3auMOCBSI3b MEXKIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHBIX COCTOSIHHSIX M MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHrueM. OCcOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

153.3.2.1. JleMOHCTpaIuH.

Habmronenue 6poyHOBCKOTO JBHUKECHHUS.

Habmonenue nuddysumn.

HabGnronenue siBjeHui, 00bSICHIIOMNXCS MPUTSHKEHUEM WU OTTATKWBAHHEM

qaCTHIl BECIICCTBA.



153.3.2.2. JIabopaTopHbIe paOOTHI U OIBITHI.

OreHka mruaMeTpa aToMa METOJIOM PAJIOB (C UCTIOB30BaHUEM (GoTorpaduii).

OnbIThI 110 HAOTIOACHHUIO TETJIOBOTO PACIIMPEHUSI Ta30B.

OnbITHI IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO TPUTSHKEHUS.

153.3.3. /IpmkeHne U B3aUMOICHCTBHUE TElL.

MexaHnueckoe [BH)XEHUE. PaBHOMEPHOE M HEPAaBHOMEPHOE JBUKCHHE.
Cxopoctb. CpeliHsisi CKOPOCTh NPU HEPABHOMEPHOM IBUKEHUHM. Pacuér myTu u
BPEMEHU JBUKEHUS.

SIBnenue mHepuMM. 3aKOH HWHEpUMU. B3auMonelcTBHE Tell Kak MpUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHHsS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[ImoTHOCTE BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.

Cuia Kak xapakTepHCTHKa B3auMojaercTBus Ten. Cuiia ynpyroctTd ¥ 3aKOH
I'yka. M3mepenue cwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIIEHUE TATOTEHUS U CHJIA
TsokecTy. Cuila TSKeCTH Ha Apyrux mianerax. Bec tena. Hesecomocts. Cnoxenue
CHWJI, HallpaBJIEHHBIX MO OJHOW mpsiMoi. PaBHonelcTByomas cwi. Cuiia TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOs. TpeHne B IPUPOJE U TEXHUKE.

153.3.3.1. JlemoHcTpanuu.

Haburoienne MexaHu4eckoro JBUKEHHS Teja.

N3mepenne cKopoCTH NPSIMOJIMHEWHOTO JBUKEHUS.

HabGnronenue siBneHus: MHEPIUU.

Hab6nronenue n3aMeHeHus: CKOpOCTH TIPU B3aUMOJECHCTBUU TeN.

CpaBHeHHEe Macc MO B3aUMOJIEVCTBUIO TEL.

CrnoxxeHue Cuil, HaPABJICHHBIX M0 OJHOU MPSAMOA.

153.3.3.2. JIabopaTopHbie pabOTHI U OIBITHI.

OmnpeneneHre CKOPOCTH PaBHOMEPHOTO JIBHXKEHHs (IIapuKa B KUIAKOCTH,
MOJIEIIH JICKTPUIECKOT0 aBTOMOOWIIS M TaK Jajee).

Omnpenenenue cpeAHel CKOPOCTU CKOJBKEHUS Opycka WM IIapvkKa IO
HAKJIOHHOU IIOCKOCTH.

OmnpeneneHre MIOTHOCTH TBEPAOIO TENA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsikeHus (nedopmanun)



NPY>KUHBI OT MPUII0KEHHOUN CUIIBI.

OnbIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD CHJIbI TPEHUSI CKOJIBKEHUS OT BEca
TeJa U XapakTepa CONPUKACAIOUIUXCS IOBEPXHOCTEM.

153.3.4. JlaBineHue TBEPBIX TEII, KUJKOCTECH U ra30B.

Hasnenue. CriocoObl yMEHBIICHHS U YBEJIMUEHUs JlaBiieHus. [laBieHue rasa.
3aBUCMMOCTh JaBlieHUsl rasa oT oOb&Mma, TemrepaTypbl. llepemaua naBneHus
TBEPABIMU TEJAMU, KUIAKOCTSIMU MU Ta3zamu. 3akoH [lackansa. ITHeBmaTmueckue
MalIuHbBI. 3aBUCUMOCTh JABICHUS JKUIKOCTH OT TIyowHbl. [mapocraTudeckuit
napagokc. CooOmarommuecs: cocybl. [ iapaBiniecKkue MEXaHU3MBbl.

AtMocdepa 3emnau u armocepHoe napineHue. [IpuyumHbl CyllecTBOBaHUS
Bo3aAymHON o0oiouku 3emum. OnbiT Toppudenmu. M3mepenue atmochepHOro
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOIr0 AABJICHUS OT BHICOTHI HaJl YPOBHEM MOPSL.
[TpuGops! 1715 U3MEpPEeHHUs aTMOC(PEPHOTO 1aBICHUSI.

JlericTBUE )KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJIO. BrITaskuMBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxoriaBanue.

153.3.4.1. JleMOHCTpaIlUH.

3aBUCHUMOCTB JABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua qaBneHUs )KUAKOCTHIO U Ta30M.

Coobmiaroiuecs Cocy/ibl.

I'mapasnuyeckunii mpecc.

[IposiBienue nercTBrs arMochepHOTO JaBJICHHUS.

3aBUCUMOCTH BBITAJIKUBAIOIIECH CHIIBI OT 00BEMA MOTPYKEHHOM YacTH Tella U
IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BRITATKMBAOUIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue miiaBaHus Te: MJIaBaHUE WIH MOTPY>KEHHE TENl B 3aBUCUMOCTH OT
COOTHOIIIECHHUSI TUIOTHOCTEN TeJa U KUJKOCTH.

153.3.4.2. JIaGopaTtopHbie pabOTHI U OTBITHI.

UccnenoBanne 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa MOrpyKEHHOUN B
KUJKOCTb YaCTH TeEJNA.

OmnpeneneHre BBITAIKUBAIOIIEH CUIIBL, IEUCTBYIOIIECH HA TEJO, IOTPYXKEHHOE

B XKKHUJIKOCTb.



IIpoBepka HE3aBUCUMOCTH BBITAIKUBAKOIIEN CUJIbL, JEHCTBYIOIIECH HA TEJIO B
KUJKOCTH, OT MacChl TeNa.

OnbITel, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh  BBITAJIKHUBAIOIICH  CHIIBL,
JEUCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT 00BhEMA MOTPYKEHHON B KHUJKOCTh YaCTH
T€JIa U OT INIOTHOCTH KUJKOCTH.

KoncTpynpoBanue apeomMeTpa WM KOHCTPYUPOBAHUE JIOAKU U ONIPEIEIICHNE
€€ rpy30N0AbEMHOCTH.

153.3.5. PaboTa 1 MOIIHOCTb. DHEPTHS.

Mexanudeckas pabota. MOIIHOCTb.

[IpocTble MeXaHW3MBbI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. [lpaBuio
paBHOBecus pbiuara. [Ippumenenue npaBuiia paBHOBECHS pbluara K 0J0Ky. «30J10TOe
npaBuiio» MexaHuku. Koadgdunuent nonesnoro aeiictus (nanee — KIT/1) mpocteix
MexaHu3MOB. [IpocThie MexaHN3MBI B OBITY M TEXHUKE.

Mexannueckas »sHeprua. KuHernueckas ¢ NOTEHIMAJIbHAs DSHEPTUS.
[IpeBpalieHre 0JTHOTO BU/Ia MEXAHUYECKOW 3HEPTUH B IPYroil. 3aKOH COXpaHEHUS
DHEPIUU B MEXAHHKE.

153.3.5.1. JleMoHcTpanum.

[TpuMepbl TPOCTHIX MEXAHU3MOB.

153.3.5.2. JIabopaTopHbie pabOTHI U OIBITHI.

Omnpenenenre pabOTHI CHIIBI TPEHHS TIPU PAaBHOMEPHOM JIBIDKCHHH TeJia IO
TOPU30HTATBHON TOBEPXHOCTH.

HccnenoBanue yciioBuii paBHOBECHUS pbluara.

N3amepenune KITJ[ HakIIOHHOM TIJIOCKOCTH.

N3ydenue 3aKkoHa COXpaHEHUSI MEXaHUYECKON YSHEPTUH.

153.4. Conepxanue o0ydeHus B 8 Kiacce.

153.4.1. TennoBbIC SIBICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUHM CTPOCHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJ. ONbIThI, NOATBEPKAAIOLINE
OCHOBHBIE TTOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Mopnenu TBEPAOro, JKUAKOTO M Ta3000pa3HOTO COCTOSHUM BEIIECTBA.

Kpucramnnueckue u amopdusie tena. OObsICHEHHE CBOMCTB ra3oB, XKUAKOCTEH U



TBEPABIX TEJI HA OCHOBE TOJIOKECHUUA MOJEKYJSIPHO-KUHETUYECKOM TEOPUHU.
CmaunBaHKe U KallWUISIPHBIE siBJICHUSI. TernoBoe paclliupeHnue U CKaTHe.

Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBHKECHUS
yactull. BuyTtpennsst sHeprus. CrnocoObl H3MEHEHHS BHYTPEHHEH »HEPruu:
TerJIonepeaya u copepiieHre padboTel. Busl Teronepeaaun: TemIOonpoBOHOCTD,
KOHBEKIIUS, U3IIyYEHUE.

KonudecTBo TemnoTel. Y aenbHast TEIIOEMKOCTh BEIIECTBA. |eII000MEH |
TEIJIOBOE paBHOBECHE. YpaBHEHHE TEIUIOBOTO Oamanca. [lmaBnenue wu
OTBEPJICBAHHE KPUCTAJUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konzaeHcamus. Mcnapenune. Kunenue. YnenpHas Teriora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATypbl KHIIEHHS OT aTMOC(EpHOro
JIABJICHHS.

BrnaxHocTs BO3yXa.

DHeprus TOIMBa. Y IeJibHas TEII0Ta CTOPaHus.

[Mpunuuner pabotel TerioBbix aBurareneit KIIJ[ TemoBoro nBuratens.
TenoBbie IBUTATENM U 3AIIUTA OKPYKAKOLIEH CPEIbL.

3aKOH COXpAaHEHUS U MPEBPALLCHUS YJHEPTUH B TEIJIOBBIX MPOIECCAX.

153.4.1.1. JIlemoHCTpamum.

Hab6nronenue 6poyHOBCKOTO ABUKCHHUS.

Hab6nronenue nuddysun.

Habmronenue siBieHn CMauyMBaHUS U KaMWUIAPHBIX SBICHUM.

HabGnronenue TeminoBoro paciimpeHus Tedl.

W3meHeHnue naBieHus rasa Opu U3MEHEHUH OoObEMa M HarpeBaHUM WM
OXJIQXKJICHUH.

[IpaBuia u3MepeHus TEMIIEPATYPHL.

Buae! Teronepenaun.

OxuaxkaeHue npu COBEpUICHUH padOTHI.

HarpeBanue npu coBepiieHN padoThl BHEITHUMU CUJIaMHU.

CpaBHeHUE TEIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

Hab6nronenue xurenus.

Haboienne nocTostHCTBa TEMIEPATYPhI MPH TUIaBICHUH.



Mopenu TeIIOBBIX JIBUTATENICH.

153.4.1.2. JTabopaTopHbI€ paOOTHI U OIBITHI.

OMnBITH IO OOHAPYIKEHUIO TEUCTBHS CHII MOJICKYJIIPHOTO TTPUTSHKCHHUS.

OnbIThI MO BBIPAIIMBAHUIO KPUCTAJIIOB IOBAPEHHOM COJIM MJIM caxapa.

OnbITel 10 HAOJMIONEHUIO TEIJIOBOTO PACIIMPEHUs Ta30B, KUAKOCTEH H
TBEPJBIX TEIL.

Omnpenenenue qaBiIeHUS BO3IyXa B 0a/UIOHE MIMPHUIIA.

OMmBITHL, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD JIaBJICHUS BO3yXa OT €ro 00béMa
Y HATPEBaHMUS WUJIN OXJIAXKICHUS.

[IpoBepka runoTe3bl JMHEHHON 3aBUCHUMOCTH JJIMHBI CTOJIOMKA AKUIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGnrogenue wu3MeHeHHMs] BHYTPEHHEW OSHEpPruM Tejla B  pe3ysbTare
TEeIJIonepeay U padOThl BHEITHUX CHJI.

UccnenoBanue sBJICHUS TEIJIOOOMEHA TMPU CMEIIUBAHUHM XOJIOJAHOW W
ropsiYeu BOJBI.

OmnpeneneHre KOJIMYECTBA TEIUIOTHI, MOTYYEHHOTO BOJOW MpH TETI00OMEHe
C HArpeThIM METAJUIMYECKUM LIWJIMHAPOM.

Onpenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.

UccnenoBanue mpouecca uCrapeHus.

Ornpenenenre OTHOCUTEILHOM BIIAXKHOCTH BO3/IyXa.

Onpenenenre yaenbHON TEMJIOTHI IJIABJICHHUS JIbJA.

153.4.2. DnexTpuueCcKre U MarHUTHBIE SIBJICHUS.

Onexktpuzanus Ten. J[Ba poaa sieKTpUYecKux 3apsaoB. B3anmopaeincTBue
3apspKeHHBbIX  Ten. 3akoH KyioHa (3aBUCMMOCTh  CHIIBI  B3aMMOJICHCTBUSA
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPsAJI0B U PACCTOSIHUS MEXKIY TEJIaMM).

OnekTpudeckoe noJie. Hampsixk€HHOCTh anekTpuyeckoro mnoist. [IpunHiun
CYNEpIIO3ULINU PJIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocutenu snekTpruyecKkux 3apsai0B. DJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOoBOJHMKM W JOUPIEKTPUKU. 3aKOH  COXPaHEHUs
AIEKTPUYECKOTO 3apsiaa.

DNEeKTpUYECKUA TOK. YCIOBHS CYLIECTBOBAHHUS JJIEKTPUYECKOrO TOKA.



WM CTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSI AIEKTPUUYECKOr0 TOKa (TEIJIOBOE,
XUMHUUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B )KHJIKOCTSX U ra3ax.

OnekTpudeckass uenb. Cuna TOkKa.  DJIEKTPUYECKOE  HaIpsKEHUE.
ComnpoTuBiieHHE NPOBOJHMKA. YIEIBbHOE COMPOTUBJIEHUE BEHIECTBA. 3akoH OMa
JU1s yuactka nenu. [locnenoBarenbHoe U MapallyIENbHOE COEIUHEHUE POBOJHUKOB.

PaGora u MOIHOCTh dJeKTpUYECKOro Toka. 3akoH Jxoyns—JleHia.
DREKTpUYECKUE TIENU U MOTPEOUTETN dIEKTPUIECKOM sHeprun B ObiTy. KopoTkoe
3aMBbIKaHUE.

[TocTostHHbIE ~ MarHUTHl.  B3auMoOnenCcTBHE  NOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHOE 1oJi€ 3€MJIM U €r0 3HAUYCHUE NI KU3HU Ha 3eMJle.
OneiT  Opcrena. MarHuTHoe TMOJie  JJIEKTpUYECKOro Toka. [IpumeHeHune
AIIEKTPOMArHUTOB B TEXHUKE. [[eliCTBME MarHUTHOTO TOJISI HA IPOBOJIHHUK C TOKOM.
DNEeKTpOoJIBUTaTellb MOCTOSIHHOIO ToKa. lcronb3oBaHWe >IEKTpOJBUTaTesie B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHIOPTE.

OmneiTel @apanes. SIBneHue aneKTpoMarauTHON nHAyKuuu. [Ipasuiio Jlenuna.
DIIEKTPOreHEepPaTop. CrnocoOb1 MOy YECHHUS ANEKTPUUYECKOU SHEPIUHu.
DIEeKTPOCTAaHIIMU Ha BO30OHOBIIIEMbIX HICTOYHUKAX SHEPTHUU.

153.4.2.1. JlemoHCTpanumu.

DNeKTpU3alus Tel.

JIBa poJia 3JIEKTPUUECKUX 3apsI0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEIL.

YCTpONCTBO U IEUCTBUE IEKTPOCKOIIA.

DIIEKTPOCTATUYECKAS] UHAYKIIHUS.

3aKOH COXpAaHEHUS IEKTPUUECKUX 3apsIOB.

[IpOBOIHUKY U JUBIEKTPUKH.

MopenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO ITOJIS.

M cTOYHMKM TOCTOSIHHOTO TOKA.

JlencTBUs NEKTPUUYECKOTO TOKA.

DIIEKTPUYECKHAN TOK B )KUIKOCTH.

["a30BbIi1 pa3ps.

N3mepenue cuibl TOKa aMIIEPMETPOM.

I/I3MepeHHe QJICKTPUICCKOI'O HAIIPSKCHUS BOJIbBTMCTPOM.



Peocrar u MarazuH CONpOTUBIICHHN.

B3aumMoericTBre NOCTOSSHHBIX MAarHUTOB.

MopenupoBaHue HEBO3MOXKHOCTH Pa3/IeNICHUsI MOJIOCOB MAarHUTA.

MopaenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.

OnbIT Opcrena.

MarHuTtHoOE€ 1oje Toka. DJIEKTPOMarHur.

JlelicTBHE MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

DIEKTPOJIBUTATENh NOCTOSIHHOTO TOKA.

UccnenoBanue siBICHUS 3JIEKTPOMArHUTHON UHIYKIIHH.

Omnbitel Dapanes.

3aBUCHUMOCTh HAIIPaBJICHUS HWHIYKIIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUS.

DIIEKTPOreHepaTop NOCTOSIHHOTO TOKA.

153.4.2.2. JTabopaTopHbie paOOTHI U OIBITHI.

OmeITel 1O HAONIOACHHWIO OJICKTPHU3AlMA TEN WHAYKIMEH U TpH
COIIPUKOCHOBEHUU.

HccnenoBanne JEUCTBHUS AIEKTPUYECKOTO IO HAa MPOBOJHUKU U
JABJIEKTPUKHU.

COopka u mpoBepka pabOThI IIEKTPUUECKOMN MU TOCTOSTHHOTO TOKA.

N3MepeHue u peryirpoBaHUE CUIIbI TOKA.

N3MepeHne u peryImpoBaHUE HAIIPSKEHHUS.

HccnenoBanne 3aBUCHMOCTH CHUJIBI TOKA, HIYLIETO YEpe3 PE3UCTOP, OT
CONIPOTHBJIEHUS PE3UCTOPA U HANPSHKEHUS HAa PE3UCTOPE.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUYECKOTO CONPOTHUBICHUS
MPOBOJAHUKA OT €ro JIJIMHBI, TUIOIIA/IM ONIEPEYHOTO CEUEHHUS U MaTepuaa.

[IpoBepka mnpaBuiia CIIOXKEHUS HANPSLDKEHUW MOPU  MOCIEA0BATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mnpaBuna [ CUJbl TOKAa MOPH MAPAIIIETBHOM COEAMHEHUHU
PE3UCTOPOB.

Omnpenenenre pabOTHI MEKTPUIECKOTO TOKA, MAYIIETO Yepe3 Pe3UCTOp.

Onpe,ueneHHe MOIIHOCTH JJICKTPUICCKOT'O TOKA, BbII[CJ'I?ICMOﬁ Ha pC3uCTOpPC.



Hccnenopanue 3aBUCUMOCTM CHIJIBI TOKA, WAYIIETO 4Yepe3 JAMIIOYKY, OT
HaIIpsDKEHMS Ha HEW.

Omnpenenenne KIIJ[ HarpeBaTesns.

HccnenoBanre MarHuTHOTO B3aUMOJIEUCTBUSA MOCTOSHHBIX MarHUTOB.

N3yueHne MarHuTHOTO MOJIsi MOCTOSIHHBIX MAarHUTOB MPU UX 00BEAUHEHUH U
pa3aciCHUHN.

HccnenoBanue neMCTBHS JIEKTPUIECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITHI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTh CHJIBI B3AUMOJEHCTBUS KaTyIIKH
C TOKOM M MarHuTa OT CUJIbI TOKA M HAIIPABJICHMS TOKA B KaTyIIKE.

N3ydenune neicTBUS MAarHUTHOTO IOJISL HAa TPOBOAHUK C TOKOM.

KoHnctpyrpoBanue u nuzyueHue paboThl 371€KTPOIBUTATES.

Namepenune KIIJI asekTpoaBUraTebHOM YCTAaHOBKH.

OnpITBl 1O  HCCIEAOBAHUIO SIBJIEHUS 3JIEKTPOMArHUTHOM HHIyKLHH:
MCCIICIOBAaHNE U3MEHEHUI 3HAYEHUS U HAIIPABJICHUS MHIYKIIMOHHOT'O TOKA.

153.5. Conepxanue ooy4yeHus B 9 kiacce.

153.5.1. MexaHu4ecKkue sBJICHUS.

Mexannueckoe ABWKeHUEe. MarepuanbHas Touyka. CucteMa OTCYETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOT0 JBHWKEHUsA. PaBHOMEpHOE NpPSIMOJIMHEWHOE
nBuxeHne. HepaBHoMepHoe npsMonuHeiHoe aBwxkeHue. CpeaHsas U MTHOBEHHAS
CKOPOCTB Teja IIPU HEPABHOMEPHOM JBUKCHUH.

Yckopenne. PaBHOycKOpeHHOE MpsMoJIMHEHHOe aBmkeHue. CB0OOOHOE
najgenue. OnbIThl [ anues.

PaBHOMeEpHOE NBHKEHHE O OKpYXKHOCTU. [lepron u yactora oOparnieHus.
JIunenHas u yriioBast CKOpOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

IIepssii 3akoH HerotoHa. Bropoy 3akon Herotona. Tperwnii 3akon HeroToHa.
[IpyHIMI CynepnO3ULIAN CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUsI: Cujia TPEHUS CKOIbXKEHUS, CUla
TPEHUSI IOKOS, IPYTUE BUJIBI TPEHUSL.

Cuna TSHKECTH U 3aKOH BCEMHUPHOTO TATOTEHMS. Y CKOpeHUE CBOOOIHOTO
nafgeHus. JlBwxenue muiaHer Bokpyr Comnpa. IlepBas kocMuueckass CKOpOCTb.

HesecomocTs u neperpysku.



PaBHOBecue maTtepuanbHON TOUkH. AOCOMOTHO TBEpHOE Teno. PaBHoBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LleHTp TsxecTu.

Nmnynsc Tena. U3sMeHeHne nmiyibca. MIMIynbe CHilbl. 3aKOH COXPAaHEHMS
uMITysbca. PeakTuBHOE ABUKEHUE.

Mexannueckass pabora U MOIIHOCTh. PaboTa cui TSXKECTH, YNPYrocTH,
TpeHust. CBs3b dHepruu U padbotsl. IloTeHnnanpHas SHEPrUs Tena, NOJHATOrO Hajl
IIOBEPXHOCTHIO 3eMiin. [loTeHManbHas sHeprus cxxarou npyxunsl. Kunernueckas
sHeprud. TeopeMa 0 KMHETHYECKON SHEPTHH. 3aKOH COXPAHEHHUS] MEXaHHYECKOU
DHEPI'UH.

153.5.1.1. JleMoHcTpaum.

HabintoieHne MexaHM4eCKOro JIBUYKEHUS Tejla OTHOCHUTEIBHO pa3HbIX Tell
oTcuéra.

CpaBHeHHME IIyTEl WU TPACKTOPUHA ABMKEHUS OJHOTO M TOTO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3MepeHne cKOpOCTH U YCKOPEHHMS IPSIMOJIMHENHOTO 1B KECHUS.

HccenenoBanue Npru3HaKOB PaBHOYCKOPEHHOTO ABUKECHUS.

HabitoieHne nBUKEHUs Tella 0 OKPYKHOCTH.

Habmonienne MexaHM4eCKUX SIBJICHHUN, MPOUCXOASIIUX B CHCTEME OTCYETA
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JIBHKEHHUHW OTHOCHUTENIBHO
KaOuHeTa (PU3UKU.

3aBUCUMOCTB YCKOPEHHS TeJIa OT MAcCChl TEJA U IEUCTBYIOIIEH HAa HETO CUJIBI.

Habmronenue paBeHCcTBa CUJI IIPU B3aMMOJICHCTBUM TEII.

M3menenue Beca Tena npyu yCKOPEHHOM JIBUYKEHUU.

[Iepenaua uMmyJibca Ipy B3aUMOJEHUCTBUAU TEIL.

[IpeoOpazoBaHus S3HEPTUU IIPU B3aUMOACHCTBUU TEN.

CoxpaHeHHe UMITYJIbCa IIPH HEYIIPYTOM B3aUMOJEHCTBHUU.

CoxpaHeHHe UMITyJIbca IPU a0COIOTHO YIPYTOM B3aUMOJAECUCTBUH.

HabutoieHne peakTUBHOIO JBUKEHHUS.

CoxpaHeHHe MEXaHUYECKON YHEPTUH ITPU CBOOOIHOM IaJICHUM.

CoxpaHeHHe MEXaHUYECKON SHEPIrUH NPH JABUKEHUU TEJa IOJ JCHCTBHEM

IIPY>KUHBI.



153.5.1.2. JIabopaTopHbie paOOTHI U OIBITHI.

KoncTpyupoBanue TpakTta AJjisi pa3roHa U JaJbHEHIIEr0 PaBHOMEPHOTO
JBH>KCHUS IAPUKA WIN TEIICKKHU.

OnpeneneHre CpeIHEN CKOPOCTH CKOJBXKEHHUS OpycKka WIW JIBUKCHUS
IapUKa M0 HAKJIOHHOM IJIOCKOCTH.

OnpeneneHue yCKOpPEHHUsI Tejla MPU PABHOYCKOPEHHOM JIBUKECHHUHU I10
HAKJIOHHOM MJIOCKOCTH.

Uccnenoanne 3aBUCUMOCTH IMYTH OT BpPEMEHU MPHU PABHOYCKOPEHHOM
JBIKEHUU 0€3 Ha4aIbHOW CKOPOCTH.

[IpoBepka rumnoTe3bl: €Ciu MpU PaBHOYCKOPEHHOM JBKCHUH 0€3 HauallbHOU
CKOPOCTH MYTH OTHOCSTCA KakK PAJI HEUYETHBIX YHUCEN, TO COOTBETCTBYIOIINE
MIPOMEKYTKHA BPEMEHH OJIMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHJIbI TPEHUSI CKOJBXEHUS OT  CHJIbI
HOPMAaJIbHOTO JIaBJICHHUS.

Omnpenenenre kodhPUITEHTA TPEHUS CKOJIBKEHUS.

Onpenenenue )KECTKOCTH MPY>KUHBI.

Onpenenenre padOThl CHIIBI TPEHHUS NMPU PABHOMEPHOM JBUKEHUU TeEJIa I10
TOPU30HTAIBLHON TOBEPXHOCTH.

Omnpenenenre pabOTBI  CUJIBI  yOPYTOCTH TIPU  TMOABEME Tpy3a C
HCII0IB30BaHUEM HEIOBUKHOTO U MOABHKHOT'O OJIOKOB.

N3yyeHne 3aKkoHa COXpaHEHUS SHEPTUM.

153.5.2. MexaHndueckue KojicOaHus U BOJHEI.

KonebarensHoe nBuxenre. OCHOBHBIC XapaKTEPUCTUKH KOJICOaHUM: TIEPUOI,
4acToTa, aMIUINTy1a. MaTeMaTndecKuid U NPYy>KMHHBIM MasTHUKU. [IpeBpainenue
DHEPTUU TIPHU KOJIeOATETHHOM JIBIKCHHH.

3aryxaromue — kosiebaHus.  BremHykaeHHole — konebaHua.  Pe3onanc.
Mexanuueckue BosiHBI. (CBOWMCTBA MEXaHWUYECKMX BOJH. IIpomonbHble U
MONEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ pacnpoCTpaHEHUS.
MexaHn4ecKre BOJHBI B TBEPIAOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa W BbicOTa TOHA. OTpaxeHue 3Byka. MHbpasByk u

YIBTPa3BYK.



153.5.2.1. JlemoHCTpanuu.

HaGnronenue konebaHuii Tel TOM MEUCTBHEM CHIIBI TSOKECTH W CHIIBI
YOPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.

Hab6nroneHnue BoIHYKIEHHBIX KOJECOAHHI U pe30HaHca.

PacnipocTpaneHnue npoi0iabHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIIN).

Habmoienne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTUYECKUM PE30OHAHC.

153.5.2.2. JIabopaTopHbie paOOTHI U OIBITHI.

OmnpeneneHre 4acTOThI ¥ Mepruoa KojieOaHU MaTeMaTHYECKOI0 MasiTHUKA.

OmnpeneneHre 4acTOThI U Mepruoa KoJieOaHUN MPYKUHHOTO MasiTHUKA

WccnepoBanue 3aBUCUMOCTH TepUOJia KOJ€OaHUW TOJIBEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

HccnenoBanue 3aBUCMMOCTH Mepro/ia KoeOaHUi MPYKUHHOTO MasiTHUKA OT
Macchl rpysa.

[IpoBepka HE3aBUCHMOCTH TepuoAa KOJeOaHWM TIpy3a, MOJBELUIEHHOTO K
HUTH, OT MacChl Tpy3a.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD IEpH0/1a KoJIeOaHUH NPy>KMHHOTO
MasTHUKA OT MacChl Ipy3a U )KECTKOCTH NPy KUHBI.

N3mepenue yckopeHus CBOOOHOTO MaeHHUS.

153.5.3. DAeKTpOMarHUTHOE TOJIE U AJIEKTPOMArHUTHBIE BOJTHBI.

DJIEKTPOMArHUTHOE  MOJIe.  DJIEKTPOMAarHuTHble  BoOJHBL.  CBOMCTBa
ANEKTPOMArHUTHBIX BOJH. [llkama snekTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSI3U.

DOnexkTpomarHuTHas npupoja csera. CkopocTe cBeTa. BoslHOBBIE cBOKCTBA
CBETa.

153.5.3.1. JleMoHcTpanum.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

BonHoBEIE cBOlICTBa CBETA.

153.5.3.2. JIabopaTopHbie paOOTHI U OMBITHI.

N3yueHne CBOWCTB 3JIEKTPOMAarHUTHBIX BOJH C IOMOULIbIO MOOMJIBHOTO



TenedoHa.

153.5.4. CBeTOBBIC SBIICHHS.

JlyueBas  mMogmens  cBera.  Mcrounmkm ~— cBera.  IIpsaMonuHenHoe
pacnpoctpanenue cera. 3atMeHus ConHua u JIyHel. Otpaxkenne ceta. [lnockoe
3€pKajio. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHusi cBeta. [loHOe BHyTpeHHEe
OTpaKeHHE cBeTa. lcrmonp30BaHME TIONHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xox unydert B smH3e. OnrTuyeckas cuctema ¢oToarmapara,
MHUKpOCKONIa M Tejeckona. ['ma3 kak onrhueckas cucrtema. bim3opykocTs u
JaJTbHO30PKOCTb.

Paznoxxenue Oenmoro cBera B crnektp. Omnbitel HeloTona. CroxeHue
CHEKTpalbHBIX BETOB. J(ucnepcus cBeTa.

153.5.4.1. JleMoHCTpaIuu.

IIpsAMonMHEHOE pacIpOCTPaHEHHE CBETA.

OTtpaxkeHue cBeTa.

[Tonyuenue n300paXkeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

IIpenomnenue ceera.

Ontuyueckuii CBETOBOI.

Xop J1ydeil B coOmparonieit JINH3e.

XoJ JIyder B paCCEUBAIOIIEH JIMH3E.

[Tonydenune nzo0pakxeHu ¢ MOMOIIBIO JIUH3.

[Tpunnun aeicTBus ¢poToanmnapara, MUKpOCKOTA U TEJIECKOIIA.

Mopensb riasa.

PasnoxxeHue 6emoro cBera B CIIEKTP.

[Tosrydenue 6emoro cBeTa Mpu CIOKEHUHU CBETA Pa3HBIX I[BETOB.

153.5.4.2. JlaGopaTtopHbie pabOTHI U OMBITHI.

HccnenoBanne 3aBUCMMOCTH yIVIA OTPA)XEHUsS CBETOBOIO Jiydya OT yIJa
MaJICHHUS.

N3yueHune XxapakTEpUCTUK U300paKEHUs MIPEAMETA B INIOCKOM 3€pKaJle.

HCCHCHOB&HI/IG 3dBUCUMOCTHU YyTJia HNPCIOMIICHUA CBCTOBOTO Jiyda OT YyIJId



NaJE€HUS HA TPAHULIE «BO3YyX—CTEKIION.

[Tonyuenue n300paXkeHN ¢ TOMOIIBI0 COOMPAFOIIICH JTNH3HI.

Omnpenenenne (OKYCHOTO PAcCCTOSHUSA M ONTHYECKON CHJIBI cOOHMparoleit
JIVH3BI.

OMnbITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnpITel IO BOCHPUATHIO I[BETa NPEIMETOB NpPH UX HAOIIOJEHUU Yepes
[[BETOBBIC (DPUIIHTPBHI.

153.5.5. KBaHTOBEIC SIBIICHHS.

Omnswitel Pesepdopna u mnanerapuas mozens atoma. Mogens atoma bopa.
HcnyckaHue U MorioieHre cBera aroMoM. KBaHThl. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anb(a-, Oeta- U raMma-uzinydeHusi. CTpoeHue aTOMHOTO
aapa. HyxinonHas wmozens aromHoro sapa. M3orombel.  PagnoakThBHBIE
npespaienus. [lepuon nomypacnana aTOMHBIX s1€p.

SnepHble peakuuu. 3aKOHbI COXPAaHEHHs 3apsSJOBOTO M MAacCOBOI'O YHCEIL
OHeprus CBs3M aTOMHBIX sAnuep. CBA3b Macchl M 3Hepruu. Peakuuum cuHTe3a u
nenenusd saep. Ucrounnku sHeprun ConHua v 3BE3.

SnepHasa sHepreruka. JIeWCTBUSA pPAAMOAKTUBHBIX M3JIyYCHUW HA JKUBBIC
OpTaHU3MBI.

153.5.5.1. JlemoHCTpanuu.

CrexTpbl U3ITy4YEeHHSI U TTOTJIOLICHUS.

CnexTpel pa3auyHbIX Ta30B.

CnekTp Bogopoa.

Habmronenue tpekoB B kamepe BuibcoHa.

Pa6ota cuéTunka HOHU3UPYIOUINX U3TYyYCHHI.

Perucrpanus nzmydeHus IpUPOIHBIX MUHEPAJIOB U MPOJYKTOB.

153.5.5.2. JIabopaTopHbie paOOTHI U OMBITHI.

Ha6nronenue CruioniHbIX U JIMHEWYAThIX CIEKTPOB U3ITYUYECHHUS.

HccnenoBanne TpeKOB: U3MEPEHUE SHEPTUN YaCTHULBI 10 TOPMO3HOMY ITyTH
(o gotorpadusim).

N3mepenue paanoakTUBHOTO (OHA.

153.5.6. IToBTOpUTENHHO-0000IAIOIINI MOAYb.



[ToBTOpHTENTHEHO-0000MAIOIINI MOYJTh IPEIHAZHAYCH JIJIS1 CUCTEMATHU3AINH
1 00001IIEHUS TTPEAMETHOTO COACPIKAHUS U OTBITA ICITEIILHOCTH, MPUOOPETEHHOTO
Ipy U3YYCHUH BCETO Kypca (U3MKH, a TaKXKe JJIs MOATOTOBKA K OCHOBHOMY
TOCYJIapCTBEHHOMY JK3aMEHy IO (u3uke sl 00ydaromuxcsi, BRIOPABIIMX 3TOT
y4EOHBIN MpEIMET.

[Ipu u3y4eHnn TaHHOTO MOMIYJISI PEATU3YIOTCS U CHCTEMAaTU3UPYIOTCS BUIBI
NeSATeTLHOCTH, HA OCHOBE KOTOPBIX O0OECTICUMBACTCS JOCTIKCHUE MPEIMETHBIX H
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  OoOydeHus, GopMupyercs
€CTECTBEHHO-HAy4YHasi TPAMOTHOCTh: OCBOCHHUE HAYYHBIX METOJIOB HCCIICOBAHUS
SIBIICHUN TPUPOABI W TEXHHUKH, OBJIAJCHUE YMECHHSIMH OOBICHATH (DU3HUECKHE
SBIICHUSI, TIPUMEHsISI TIOMyYEHHBIC 3HAHUS, pemaTh 3aJadyd, B TOM YHUCIE
KauyeCTBEHHBIC M KCTIEPUMEHTAIIBHEIE.

[TpuHIIMTIIATBEHO NEATEILHOCTHBIM XapaKTep JAHHOTO MOYJIS PEaTn3yeTCs
32 CY€T TOro, 4YTO OOydYarIIMecs BBIMOIHSIIOT 3aJaHus, B KOTOPHIX UM
npejiaraeTcs:

Ha OCHOBE TIONYUYEHHBIX 3HAHWHA pAaclo3HaBaTh M HAYYHO OOBSICHATH
busznyecKre SIBICHUS B OKPY>KaIOIIEH MPUPOJIE U MMOBCEAHEBHON KU3HU;

MCIIOJIH30BaTh HAYYHBIE METOJIBI UCCIIEIOBAHUS (PU3NIECKUX SIBICHUH, B TOM
YUCIIe JIJIS IPOBEPKH TUIIOTE3 U TOTYYCHHSI TEOPETUICCKUX BBIBOJIOB;

OOBSCHSTH HAYYHBIE OCHOBBI HAaMOOJIEE BAKHBIX JTOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTHI, HAlpUMep, MPAKTUUIECKOTO HCIOJIb30BaHUS PA3TUYHBIX UCTOYHUKOB
DHEPrUHM Ha OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHHUS BCEX M3BECTHHIX BHUOB
DHEPTrHH.

Kaxnmas w3 TeM MaHHOTO MOJIYJS BKJIIOYAET JKCIIEPUMEHTAIBHOE
uccienoBanre o0oOmaronero xapakrepa. Mojysb 3aBeplIaeTcs MPOBEACHUEM
JMAarHOCTUYECKON U OIICHOYHOM paboThI 32 KypC OCHOBHOTO 00IIIeT0 00pa3oBaHUsI.

153.6. [Inanupyembie pe3ysibTaThl OCBOEHHUS (hU3uKH (0a30BBIM yPOBEHB) Ha
YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMUs.

153.6.1. 3yuenue ¢u3uku Ha ypOBHE OCHOBHOTO OOIlEro 0Opa3oBaHMS
HaIpaBJICHO Ha JOCTIKEHUE JMYHOCTHBIX, METANpPEeJAMETHBIX M MPEIMETHBIX

00pa30BaTeNbHBIX PE3YIbTATOB.



153.6.2. B pesynbrare usydyeHus (pU3MKM Ha YPOBHE OCHOBHOTO OOIIETO
obpasoBanus y obOydvaromierocs OyayT chOpMHPOBAHBI CICAYIONINE JTUYHOCTHBIC
pe3yJIbTaThl B YACTH:

1) maTpUOTHYECKOTO BOCIIUTAHMSL:

NPOSIBJIICHHE UHTEPECa K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON
(bu3nYeCcKO HAYKH;

[IEHHOCTHOE OTHOIIEHHUE K TOCTIKEHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) TPaKAAHCKOTO U JYXOBHO-HPABCTBEHHOTO BOCITUTAHMUSL:

TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJAEHUU OOIIECTBEHHO-3HAUUMBIX
U 3TUYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHUKEHUN
bus3uKwy;

OCO3HaHUE BAXXHOCTU MOPAIBHO-3TUYECKUX HPUHIMIOB B JEATEIbHOCTH
YUYEHOT0;

3) 3CTETUYCCKOIO BOCIIUTAHUS:

BOCHPUATHE ICTETUYECKUX KayecTB (PU3MUECKOW HayKH: €€ TrapMOHUYHOIO
MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) NIEHHOCTH HAYy4YHOT'O TIO3HAHUS:

OCO3HaHHE IEHHOCTH (PU3MYECKOW HAyKd KaK MOIIHOTO HMHCTPYMEHTa
IIO3HAHUS MHpPA, OCHOBBI DPA3BUTUA TEXHOJIOTHMH, BAKHEWILEW COCTABIISIOLIEH
KYJBTYPHI;

pa3BUTHE HAY4YHOH JI0O003HATEILHOCTH, MHTEpEca K HCCIEI0BATEIbCKON
NeSATEIbHOCTH;

5) hopMupoBaHHs KYJIbTYPBI 3I0POBbs U AMOIIMOHAILHOTO 0J1aromoIyyus:

OCO3HaHHE IIEHHOCTH Oe3omacHOoro oopa3a JKH3HH B COBPEMEHHOM
TEXHOJOTMUYECKOM MHpE, BaXXKHOCTH TpaBWJ 0OE30MacHOrO IMOBEACHUA Ha
TpaHCIIOPTE, Ha JOpOTax, C JJIEKTPUUYECKHUM U TEIUIOBBIM OOOpYJOBaHHUEM B
JIOMAIIHUX yCJIOBUSIX;

c(hOpMHUPOBAHHOCTh HaBbIKa pedIeKCUU, MPU3HAHME CBOETO IpaBa Ha
OLIMOKY M TaKOTr'o e Mpasa y APYyroro 4eJoBeKa;

6) TPyI0OBOTO BOCIIUTAHHS:

7) akKTUBHOE y4acTHUE B PEIICHUH MPAKTUICSCKUX 33124 (B paMKax



ceMbH, 00pa30BaTeNbHONW OpraHU3allMM, HACEJICHHOIO MYyHKTAa,
POAHOrO Kpasi)) TEXHOJIOTUMYECKOW M COIMAJIbHOM HANpaBICHHOCTH,
TPEOYIOIMUX B TOM YKCIIE U PU3MUECKUX 3HAHUI;

MHTEPEC K MPAKTUYECKOMY U3YUEHHUIO Mpodeccuid, CBI3aHHBIX ¢ (HU3UKOI;

8) 3KOJIOrMYeCKOro BOCIUTAHUS:

OpUEHTAallUs Ha MpPUMEHEHHE (DU3UYECKUX 3HAHUM U1 pelieHus 3a1ad B
00J1aCcTH OKpY’KaroIEeH cpebl, IITAaHUPOBAHUS MOCTYIKOB U OLIEHKH UX BO3MOKHBIX
IIOCJIEACTBUN JIJIs1 OKPYKAIOLEH CPEbl;

OCO3HaHHUE TJIOOATBFHOTO XapakTepa SKOJOTMYECKHX MpoOJieM U MyTel Hux
pelieHus;

9) amanTanMu K M3MEHSIONIUMCS YCJIOBHSM COIMAIBHOW W TPUPOIHOM

Cpepbl:

MOTPeOHOCTh BO B3aWMOJICHCTBUM TIPW BBITIOJIHEHUHM WCCIICIOBAHUNA W
MPOEKTOB (PM3MUECKON HAMIPABICHHOCTH, OTKPBITOCTD OTIBITY M 3HAHUSAM JIPYTHUX;

MOBBIIIEHHE YPOBHS CBOEH KOMIETEHTHOCTH 4YE€pe3 MPAKTHYECKYIO
JeSATEIbHOCTD;

nOTpeOHOCTh B (POPMHUPOBAHMHU HOBBIX 3HAHUH, B TOM YHCJIE POPMYTUPOBATH
UJICH, TIOHATHS, TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SIBJICHUSX;

OCO3HaHUE NePUITUTOB COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH B 001acTH
buzukwy;

IUTAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (U3HUUECKUX
3HAHUM;

CTpPEMJICHHE aHAIU3UPOBATh U BBISIBIISITH B3aUMOCBS3H TPUPO/IbI, OOLIECTBA U
HPKOHOMHKHU, B TOM YHCJIE C UCTIOJIb30BaHUEM (PU3HUECKUX 3HAHUM;

OIICHKA CBOMX JEWCTBUHA C YYETOM BIMAHUSA HAa OKPYKAIOLIYI0 Cpeny,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIICCTBUN.

153.6.3. B pesynbrare usydeHus (U3UMKA Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHusi y oOydaromierocss OyayT copMHUpOBaHBI MeTaNpeIMETHBIC
pe3yabTaThl, BKIKOYAIOUIME TO3HABATEIbHBIE YHUBEPCAIbHBIE yUeOHbIE NEUCTBUS,
KOMMYHUKATHUBHBIC  yHUBEpPCAJIbHBIC  y4ueOHBIC  JICHCTBUA,  PETYJISTUBHBIC

yHHUBEpCaJbHbIe yueOHbIE TeHCTBUS.



153.6.3.1. OBnaseHue yHHUBEPCAIbHBIMU Y4YEOHBIMH TO3HABATEIbHBIMU
JICVCTBUSIMU:

1) 6a30BBIC JIOTHYCCKHUE ICHCTBUS:

BBISIBIISITH WM XapaKTEpU30BaTh CYIIECTBEHHbIE TIPU3HAKH OOBEKTOB
(s1BNIEHU);

YCTaHABIIMBATh CYIIECTBEHHBIN MpPHU3HAK KiIacCU(UKAIMKA, OCHOBAHUS IS
0000111eHUs 1 CPaBHEHUS;

BBISIBJISITH 3AKOHOMEPHOCTH W MPOTHUBOPEUHUsI B pacCMaTPUBAEMBIX (PaKTax,
JAHHBIX U HAOJIOICHUSX, OTHOCALIUXCA K (PU3NUECKUM SIBICHUSM;

BBISIBJISITh  TIPUYMHHO-CJICJICTBEHHBIC CBSI3W TPH M3YyYCHUU (PU3MUECKHUX
SIBIICHUN M TIPOIIECCOB, MPOBOAUTH BHIBOJBI C HCIIOJB30BAHUEM IEAYKTUBHBIX W
WHAYKTUBHBIX ~ YMO3AKIIOYCHUW, BBIABUTATh THUIOTE3Bl O  B3aWMOCBS3SIX
(bU3UYECKUX BEIIMYNH;

CaMOCTOSITENIbHO BBIOMPATH CIIOCOO pelieHusl yueOHol (u3nyueckoil 3agaun
(cpaBHEHHE HECKOJBKHUX BApUAHTOB pEIIEHUs, BHIOOp Hanbosiee MOIXOISIIETO C
y49E6TOM CaMOCTOSATEIHHO BBIICIICHHBIX KPUTEPHUER).

2) 6a30BbIe UCCIE0BATEIBLCKUE JCHCTBUS:

MCIIOJIb30BaTh BOMPOCH! KaK MCCIEI0BATENbCKIII MHCTPYMEHT MO3HAHMS,

MPOBOAUTH MO CaMOCTOSITEIbHO COCTABJICHHOMY ILIAHY OIIBIT, HECIOXKHBIN
bU3UYeCKuil IKCIIEPUMEHT, HEOOIIBIIIOE UCCIIET0BaHNE (PU3UUECKOTO SIBJICHMUS,

OIICHMBATh HA IPUMEHUMOCTb U JJOCTOBEPHOCTh MH(OPMAIINIO, TTOTyUICHHYTO
B XOJI€ MCCIICIOBAaHUS WIIA SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (POpMYJUpPOBaTh OOOOIIEHUS U BBIBOABI MO pe3ysbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIIBITA, UCCIICJOBAHMS,

MIPOrHO3UPOBATh BOZMOXKHOE JaJIbHEIIIee pa3BUTHE (GU3UUYECKUX TPOIIECCOB,
a TaKkXKe BBIJBUTATh MPENINOJIOKEHHS 00 MX pPa3BUTHM B HOBBIX YCIOBUSAX U
KOHTEKCTaXx.

3) pabota ¢ uHdopMmaIuei:

NPUMEHATH Pa3MYHbIE METOAbI, HHCTPYMEHTHI W 3allpOCHl MPU TMOUCKE U
ot6ope nHbopMauu WIK JaHHBIX C YYETOM NPEIIOKEHHON yueOHON pr3nuecKkoi

3a1a4u;



aHAIM3UPOBaTh, CUCTEMATU3UPOBATh W WHTEPIPETHPOBATH WH(OPMAIHIO
Pa3TUYHBIX BUJOB M (POPM MIPEACTABICHHS;

CaMOCTOSITEIbHO ~ BBIOMpATh  ONTHUMAIbHYIO  (GOpMYy  TPEICTABICHUS
uHoOpMalMl U WUIIOCTPUPOBATh pElIaeMble 3aJayl HECJOKHBIMU CXEMaMH,
JyarpaMMamu, MHOM rpaduKoil 1 uX KOMOMHAIUAMH.

153.6.3.2. OBnageHue yHHUBEPCAIbHBIMH Y4YE€OHBIMH KOMMYHHUKATUBHBIMHU
JNICUCTBUSIMHU:

1) obmeHue:

B XO0JI¢ OOCYXJEeHHUs yd4eOHOTO MaTepuaya, pe3yiabTaToB JaOOPATOPHBIX
paboT M MPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXJIaeMOM TeMbl U
BBICKA3bIBaTh WJIEW, HAlleJIEHHbIE Ha pEIIeHHe 3aJlayd U MOJJEp>KaHue
0J1aroKeaaTeIbHOCTH OOIIEHHUS,

COTIOCTAaBIIATH CBOM CYXKIICHUS C CYKICHHUSIMHU JPYTUX YUYaCTHUKOB JHAJIOTA,
OoOHapy>KUBaTh PA3IMUNE U CXOJCTBO MO3UIIHIA;

BBIPAKAaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;

MyOJIMYHO MPEJCTaBIATh PE3YIbTAThl BBHITOJIHEHHOTO (PU3UYECKOIO OIbITa
(PKCIIepUMEHTa, UCCIICAOBAHUS, POEKTA).

2) COBMECTHAs JACATCILHOCTD (COTPYIHUIECTBO):

MMOHUMATh W WCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIMBHUIYATHHOU
paboTHI IPU PEIICHUH KOHKPETHON (PU3NYECKOM MPOOIEeMBbI;

MPUHUMATH 1I€JI1 COBMECTHOM JIEATEIbHOCTH, OPTraHU30BbIBATh JIEUCTBUS 1O
e€ JOCTWXKEHHUIO: paclpeNensaTh poiu, OOCYXAaThb NPOLECChl U Pe3yJbTaThl
COBMECTHOM pabO0ThI, 0000111aTh MHEHUSI HECKOJIBKUX YEJIOBEK;

BBITIOJIHSITh CBOIO YacTh paOOThI, JOCTHras Ka4eCTBEHHOTO pe3yJibTara IIo
CBOEMY HAINPaBJICHUIO U KOOPAWHUPYS CBOU JEWUCTBHUSI C JIPYTUMHU YJICHAMU
KOMaH/IbI,

OLICHMBATh KAa4eCTBO CBOEr0 BKJIaJa B OOIIMNA NPOAYKT IO KPUTEPHUSM,
CaMOCTOATENbHO CHOPMYIUPOBAHHBIM YUACTHUKAMHU B3aUMOICUCTBHUS.

153.6.3.3. OBnageHue yHUBEPCAIbHBIMU  YYEOHBIMH  PETYJISTUBHBIMU
JNICUCTBUSIMHU:

1) camoopranuzanusi:



BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX U yUEOHBIX CUTYaIUsIX, TPEOYIOMIMX AJIs
pemieHus: (U3NUECKUX 3HAHUII;

OPUEHTHPOBATbCS B  PA3NUYHBIX  MOAXOJAaX MPHUHATHUS  pelleHUui
(MHAMBUYaJIbHOE, IPUHSATHE PEIICHUS B TPYIIIIE, IPUHATHE PEILICHUI TPYIIION);

CaMOCTOSITEJIbHO COCTaBJIATh AJITOPUTM pelieHus: (HU3M4ecKoil 3ajauu WiH
IlaHa MCCIENOBaHUA C YYETOM HMEIOIIMXCA PECcypcoB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHPOBATh MpeAJiaraéMble BaApUAHThI PEIICHU;

MIPOBOAMTH BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEILICHHE.

2) CaMOKOHTPOJIb:

J1aBaTh OIIEHKY CUTYAlMH U MpeAJiaraTh IlaH €€ U3MEHEHUS;

OOBSACHATH  MPUYMHBI  JIOCTHKEHUS  (HEIOCTHOXKEHHs]))  Pe3yJIbTaToB
NeSATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JESATENBHOCTH (B TOM YHUCIIE€ B XOJI BBIOJHEHUS
(Gu3MYECKOT0 HCCIEOBAaHUS WM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
MU3MEHHUBILIUXCS CUTYallMii, yCTAaHOBJICHHBIX OIMOOK, BOSHUKIINX TPYAHOCTEH;

OLICHHBATh COOTBETCTBHUE PE3yJIbTaTa LEIH U YCIOBHSIM.

3) SMOIIMOHAJIbHBIN UHTEIIEKT:

CTaBUTH ce0s1 Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIopa WU JTUCKYCCHH Ha
HAYYHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTHKY JPYTOro.

4) npuHsATHE Ce0S U APYTHX:

MPU3HABATh CBOE MPaBO Ha OMIMOKY MpU pelieHuU (PU3NYECKUX 3a/1a4 UK B
YTBEPXKJICHUSIX HA HAyYHbIE TEMbI U TAKOE K€ MPaBO JPYroro.

153.6.4. IlpeameTHble pe3yJbTaThl OCBOCHHUS MPOrpaMMbl 10  (u3uke
(6a30BbIil YPOBEHB).

153.6.4.1. IlpenmeTHble pe3yJbTaThl OCBOCHUS MPOTPaMMbl MO (PHU3UKE K
KOHITy 00y4eHus B 7 Kiacce:

[IpeameTHbie pe3ysibTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpaXkaThb
c(hOpPMUPOBAHHOCTH Y 00YUYAIOIITUXCS YMEHUM:

MCIIOJIb30BaTh MOHATHS: (PU3NYECKUE U XUMUYECKUE SIBJICHUS, HaOJI0ICHUE,
HKCIEPUMEHT, MOJICIb, TUIIOTE3a, €AMHUIIBI (PU3NUECKUX BETMYHH, aTOM, MOJIEKYIa,

arperaTHble  COCTOSHHSI  BemiecTBa  (TBEpAOE, IKUAKOE, Ta3000pa3Hoe),



MEXaHMUYECKOE JIBI)KEHUE (PAaBHOMEPHOE, HEPAaBHOMEPHOE, MPSIMOJIMHENHOE),
TPaeKTOpHsi, PAaBHOJCHCTBYIOMAs CcuJil, jaeopmanus (ympyras, IUlacTHUecKas),
HEBECOMOCTh, COOOIIAIOIINECS COCYIbL;

paznuyath sBieHUs (AUQQy3us, TEMIOBOE IBUKEHHUE YaCTHIl BEIIECTBA,
PaBHOMEPHOE JBHKEHHUE, HEPABHOMEPHOE JBH)KEHUE, UHEPLUS, B3AUMOJACHCTBUE
TEJI, PAaBHOBECHUE TBEPIBIX TEJ C 3aKPEIUNIEHHOW OCBIO BpAIICHUS, IEpeaada
JaBJICHUST TBEPABIMU TEIaMH, JKUIKOCTAMH U Ta3aMd, aTMOC(EpHOE IaBJICHHE,
IJIaBaHUE TEJ, NPEBpallleHUs MEXaHWYECKOW HSHEPruM) IO OMUCAHUI0 HX
XapakTepHbIX CBOIICTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE
buznyecKoe SBICHUE;

pacno3HaBaTh  NPOSBICHHE  M3YYCHHBIX  (DU3MYECKUX  SIBIICHUM B
OKpYXalollleM MHUpPE, B TOM 4YHUCie (U3UYECKUE SIBJICHUS B MPHUPOJIE: TPUMEPDI
JBUKEHHS C PA3JIUYHBIMH CKOPOCTSIMH B JKMBOW WM HEKHBOM NPUPOJE, IEUCTBHUE
CWJIBl TPEHUS B TIPUPOJC U TEXHUKE, BIUSIHUE aTMOCHEPHOTO JaBJICHUS HA KUBOU
OpraHu3M, IUJIaBaHWE pPBIO, phIUArM B TEJE YEJIOBEKa, MPU ITOM IEPEBOIUTH
MPaKTUYECKYIO 3a/1auy B y4eOHYI0, BBIICNIATH CYyIIECTBEHHbIE CBOMCTBA (ITPU3HAKH )
(bU3nYECKUX SIBICHUN;

OMHCHIBATh M3YYCHHBIC CBOMCTBA TEN M (DU3UYECKUE SBIICHUS, WCTIOIB3YS
buszndeckue BenuuMHBI (Macca, 00BEM, IIJIOTHOCTH BEIIECTBA, BpPEMs, IIyTh,
CKOPOCTh, CPEIHSIS CKOPOCTh, CUJa YNPYTrOCTH, CHJIa TSXKECTH, BEC Tella, CUja
TpeHus, JaBieHue (TBEPAOro Tena, >KUIKOCTH, ra3a), BbITAIKMBAIONIAs CHUJA,
MeXaHuueckass padoTa, MOIIHOCTh, IIJIEYO CHJIbI, MOMEHT CHJIbI, KOA(UIIMEeHT
MOJIE3HOTO IEUCTBUS MEXaHU3MOB, KHHETHUYECKasi U OTEHIIMAJIbHAS SHEPTUs), PU
OTMCAHWUH MPABUIILHO TPAKTOBATH (DU3UUECKUN CMBICI MCTIOJB3YEMbIX BEIMUUH, UX
o0O3HAaUeHUs W EAUHUIBI (PU3NYECKUX BEIWYUH, HAXOAUTh (POPMYIIHI,
CBSI3BIBAIONIUE TAHHYIO (DU3UYECKYIO BETUYHHY C IPYTUMH BEIMYUHAMU, CTPOUTH
rpaduKy U3y4EHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKHE SBJICHUS U IPOLECCHI,
WCIIOJIB3Ys TpaBujia CIOXKEHUs CW (BJOJL OJHOM mpsiMoii), 3akoH ['yka, 3akoH
[Tackans, 3akoH Apxumena, MPAaBWIO paBHOBECHS phiuara (0OJ0Ka), «30JI0TOE

IIpaBUJIO» MCXAaHUKH, 3aKOH COXPAaHCHUWA MEXaHUYECKOM 9HCPIuu, Ipu 3TOM AaBaThb



CIIOBECHYI0 (OpPMYIMpPOBKY 3aKOHAa U 3alUChIBAaTh €ro MAaTeMaTH4YecKoe
BBIpaXCHHE;

OOBSACHATH (PU3HUECKUE SIBICHUS, MPOLIECCHI U CBOMCTBA TEJ, B TOM YUCIE U
B KOHTEKCTE€ CHUTyalud MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BBISBISATH
IPUYUHHO-CJIEICTBEHHBIE CBA3H, CTPOUTH OOBSICHEHHE U3 1—2 TIOrMYECKUX LI1aroB ¢
UCIIOJIb30BaHUEM |—2 M3y4YEHHBIX CBOWCTBA (PU3MYECKUX SIBICHUH, (PU3NUECKUX
3aKOHa WJIM 3aKOHOMEPHOCTH;

pemath pacuéTHble 3a/1a4 B 1-2 1elCTBUSA, UCIIOB3YS 3aKOHBI U (POPMYIIBI,
CBSI3bIBAIOLIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHaiM3a YCIOBUS 3aJauu
3aMMChIBATh KPATKOE YCIOBHE, MOACTABIATh PU3NUECKUE BEIUUNHBI B (POPMYJIBI U
IPOBOANTH PAaCU€Thl, HAXOAUTD CIIPABOYHBIE TaHHbIE, HEOOXOAUMBIE JJIsl PEIICHUS
3a]1a4, OLICHUBATh PEAIMCTUYHOCTD MOTYYEHHON (PU3NYECKON BETNUHHBI;

pacrno3HaBaThb NIPOOJEMbI, KOTOPbIE MOXHO PpEHIUTh NpU OMOIIU
(¢u3MYECKUX METOJ0B, B OIKMCAHUU UCCIEIOBAHUS BBIICIATH MPOBEPSIEMOE
OpEIoNIOKeHUe (TUIMOTe3y), paziudyaTh M MHTEPHPETUPOBATH MOTYUYEHHBIN
pe3ynbTar, HaxOAWTh OIIMOKM B XOJI€ OIbITa, MPOBOJUTH BBIBOJBI IO €r0
pe3ynbTaram;

MIPOBOAMTD OIBITHI MO0 HAOTIOACHHUIO (PU3MUECKUX SBICHUM WK (PU3NIECKUX
CBOMCTB Tel: (popMyIHpOBaTh IPOBEPSIEMbIE IPEANIONI0KEHHSI, COOMPATh YCTAHOBKY
U3 TPEJIOKEHHOro 000pyAOBaHHUA, 3alUCHIBATh XOJ OIbITa U (OPMYIHUPOBATH
BBIBO/IbI;

BBITOJIHATH NPSMBIE U3MEPEHUS PACCTOSIHUSL, BDEMEHH, MacChl Tea, 00bEMa,
CWIbl M TEMIIEpaTypbl C HUCIIOJIb30BAHMEM aHAJOIOBBIX M LU(PPOBBIX MPHOOPOB,
3alyChIBaTh MOKa3aHUs MPUOOPOB C yUETOM 3aJaHHON a0COIOTHOM MOTPEeIIHOCTH
U3MEPEHUN;

MPOBOAMUTH HCCIIEOBAaHUE 3aBUCHUMOCTH OJHOW (hPU3MUYECKON BETUYUHBI OT
JpYroi ¢ UCHOJIb30BAaHUEM NPSMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO
JBUKYILIETOCS Tea OT BpEMEHU JBUKEHUSI TENA, CUJIbI TPEHUS CKOJIBKEHUS OT Beca
TeNa, KauecTBa 0OpabOTKU MOBEPXHOCTEHN TE€I M HE3aBUCUMOCTU CHUJIBI TPEHUS OT
IUIOIIA/IA COTPUKOCHOBEHMS TE€J, CUJIbl YHPYTOCTH OT YJJIMHEHUS MPY>KUHBI,

BBITAJIKMBAIOIIEH CHJIBI OT O00BbEMA MOTPYKEHHOM 4YacTU Tela U OT IJIOTHOCTH



KHUAKOCTH, €€ HE3aBUCUMOCTHU OT IUIOTHOCTH Telld, OT IIIyOMHBI, Ha KOTOPYIO
HOTPYXKEHO TEJIO, YCIOBUH IJIaBaHUS TEJ, YCIOBUN pAaBHOBECHS pblyara u OJOKOB,
y4acTBOBaTh B IUIAHUPOBAHUM Y4EOHOTO HCCIIEAOBaHUSA, COOMpATh YCTAaHOBKY U
BBITIOJHATH U3MEPEHUS, CIIEAYS IPEJIOKEHHOMY TUIaHy, PUKCUPOBATH PE3yIbTAThI
MOJTyYE€HHOM 3aBUCUMOCTH (DU3MUECKHUX BEIMYMH B BUJIE TIPEIOKCHHBIX TaOIHII U
rpaduKoB, TPOBOANTH BBEIBOJBI TI0 PE3yJIbTaTaM UCCIICTOBAHUS;

MPOBOJIUTh KOCBEHHBIE W3MEPEHHUS (PU3NYECKUX BEIWYUH (TUIOTHOCTH
BEIIECTBA JKUJKOCTH U TBEPAOrO Teja, CHJIa TPEHHUS CKOJBXECHUS, aBJICHHE
BO3/yXa, BHITAIKMBAIOIIASI CUJIA, IEUCTBYIONIAs HA MOTPY>KEHHOE B KHUIKOCTh TEJIO,
KOA(PPUITUEHT TIOJIE3HOTO JACHCTBHS IPOCTHIX MEXAHU3MOB), CIISTYSI ITPEITI0KEHHOM
WHCTPYKIIMU: TP BBIIOJIHEHUH W3MEPEHUH COOMpaTh DSKCIEPUMEHTATBHYIO
YCTaHOBKY M BBIUYUCIIATH 3HAUEHUE HCKOMOU BEITMYUHBL;

co0roaTh MpaBujia TEXHUKH OE30MacHOCTH MpU padboTe ¢ 1abopaTopHBIM
000pyZI0BaHUEM;

UMETh TPEJCTABICHUE O MPHUHIUIAX JCUCTBUS MPUOOPOB U TEXHUUYCCKUX
YCTPOMCTB: BEChI, TEPMOMETP, JUHAMOMETP, COOOIIAIOIINECS COCY kI, OapoMeTp,
pBIUar, MOABWKHBIA U HETIOJBMKHBIN OJIOK, HAKJIIOHHAS TTIOCKOCTB;

XapaKTEepU30BaTh TMPUHIMIBI  JCUCTBUS  HM3YYCHHBIX MPUOOPOB |
TEXHUYECKUX YCTPONCTB C HCIIOJIb30BAHMEM UX ONHCaHus (B TOM 4YHCIIE:
HNOJIIINITHUKY, YCTPOMCTBO BOJONPOBOJA, THUAPABIMYECKHM Ipecc, MaHOMETP,
BBICOTOMEp, MOPITHEBOM HACOC, apeoMeTp), HCMOJb3ys 3HAHHWS O CBOMCTBax
(bu3nYeCcKuX SIBJICHUN U HEOOXOAUMbIC (PU3HUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOUTH MPUMEPHI (HAXOAUTh HHPOPMAIINIO O TPUMEPax ) MPaAKTHIECKOTO
UCIOJIb30BaHUsl (PU3MUECKUX 3HAHUN B MOBCETHEBHOW JKHU3HM ISl OOECHEUEHHUs
Oe3omacHocTH TpuU oOpallleHuu ¢ MpuOopaMu M TEXHMYECKHMHU YCTPOWCTBaMH,
COXPAaHEHHUsI 370POBbsi W COOJIIOJIGHUST HOPM DKOJIOTUYECKOTO TMOBEACHUS B
OKPYIKArOIIEH CPELE;

OCYHIECTBIISAITh OTOOP HMCTOYHHUKOB WHopManmu B HWHTepHEeTE B
COOTBETCTBHUH C 33JJaHHBIM MTOMCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIIUXCS 3HAHUH
U MyTéM CPaBHEHHS PAa3IUYHBIX HWCTOYHHKOB BBIJEIATH MH(POpPMAIMIO, KOTOpas

SBIISIETCS. IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHOI;



UCIIOJIb30BaTh MPU BBIMOJHEHUH YYEOHBIX 3a/laHuil Hay4YHO-MOMYJISIPHYIO
JAUTEepaTypy (pU3MUEcKOro coaepiKaHus, CIpaBOYHbIE MaTepUajbl, PECYPChl CETH
WuTepHer, BianeTs npuéMaMHU KOHCIEKTUPOBAHUSA TEKCTa, MPeoOpa3oBaHuUs
MH(pOpMaLIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B JPYTYIO;

co3/1aBaTh COOCTBEHHbIE KpaTKUE NHCbMEHHBIE U YCTHBIE COOOLICHMS Ha
OCHOBE 2—3 UCTOYHMKOB MH(OPMALIMU, B TOM YUCIIE IIyOIMYHO IPOBOAUTH KpaTKUE
COOOIIEHUSI O pe3yibTaTax MPOEKTOB WM Y4YEOHBIX HCCIIECIOBaHHUM, MPU 3TOM
IrPaMOTHO HCIOJB30BaTh HM3YyUYEHHBIM MOHATHUIHBIA amnmapaT Kypca (U3HKH,
COIPOBOKJIAaTh BBICTYILICHUE MPE3CHTALIMEM;

IOpPU BBIIIOJIHEHUM Y4YEOHBIX NPOEKTOB U HCCIENOBAHUN pPACIPENEIAThH
00513aHHOCTH B T'PYIIIIE B COOTBETCTBUU C IOCTaBJICHHBIMU 3aJjauaMy, CIECIUTh 3a
BBITNIOJTHEHUEM ILJIaHA JEMCTBUM, OLEHUBAaTh COOCTBEHHBIM BKJaJa B ACSITEIBHOCTD
IPYINIbl, BBICTPAaUBATh KOMMYHUKATHBHOE B3aUMOJICHCTBHUE, YUYUTBHIBA MHEHME
OKPY’KAIOLIUX.

153.6.4.2. IlpenmeTHbIe pe3yJbTaThl OCBOCHUS IMPOTPaMMbl MO (PHU3UKE K
KOHIy 00y4eHHs B § Kiacce:

IIpenmeTHble pe3yibTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI  OTpaXkarTb
c(OPMUPOBAHHOCTH Y O0YUAIOLINXCA YMEHHIA:

HCIIOJB30BaTh IOHATHUA: Macca U pasMepbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB M MOJIEKYJ, arperarHble COCTOSHUS BELIECTBA, KPUCTAIMYECKUE U
amop(HbIe Tena, HACHIIICHHBI M HEHACBILICHHBIM @ap, BIJIAXHOCTh BO31yXa,
TEMIIEpaTypa, BHYTPEHHSS DHEPIWs, TEIUIOBOM JBUTATENb, DJJIEMEHTApPHBIA
IEKTPUYECKUN 3apsAl, JJIEKTPUYECKOE II0JIe, IPOBOJHMKH U JIUDJIEKTPHUKH,
ITIOCTOSIHHBIN AJIEKTPUYECKUN TOK, MATHUTHOE T10JIE;

paznuyaTh SBIEHUS (TEIUIOBOE pACIIMpPEHUE W CXKaTHE, TEIUIoNepenaya,
TEIUIOBOE PAaBHOBECHE, CMA4YUMBAHUE, KANWULIPHBIC SBICHMS, HCIIAPEHHUE,
KOHJACHCALlUsA, IUIABJIEHME, KpuUcTaulM3alus  (OTBEpAECBaHHE),  KHUIICHHE,
Terionepenaya (TEUIONPOBOAHOCTh, KOHBEKIUS, U3IYUEHHE), DIICKTPU3ALIUS TE,
B3aUMOJICUCTBUE 3apsAI0B, NEUCTBUS JIEKTPUIECKOTO TOKA, KOPOTKOE 3aMBbIKaHHE,
B3aMMOJICHCTBUE MATrHUTOB, IEVMCTBUE MArHUTHOTIO IIOJIS HA MPOBOJHUK C TOKOM,

QJICKTPOMAaruuTHasA I/IHI[YKHI/IH) 110 OIIMCAHUTIO UX XaPAKTCPHBIX CBOMCTB 1 Ha OCHOBE



OTIBITOB, IEMOHCTPHUPYIOMINX JAHHOE (PU3NUECKOE SBIICHUE;

pacrno3HaBaTh  MPOSIBJICHHE  W3YYCHHBIX  (PU3WYECKUX  SBJICHUH B
OKpYKaroIieM MUpe, B TOM Uncie (PU3HMIECKUe sIBICHUS B IPUPOJIE: TOBEPXHOCTHOE
HATSHKEHUE U KaWJUIIPHBIC SIBJICHUS B IPUPOJIE, KPUCTAILIBI B IPUPOJIE, U3IIyUEHUE
Connila, 3amep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa30BaHUE POCHI, TyMaHa,
WHEs, CHera, JJIEKTPUYECKUE SBIIEHUA B aTrMocdepe, DJIEKTPUYECTBO >KUBBIX
OpPraHU3MOB, MAarHUTHOE T0JIe 3eMJIH, Apeiid MOTIOCOB, POJIb MATHUTHOTO MOJIS AJIs
YKU3HH Ha 3emuie, MOJISIPHOE CUSIHUE, IPU 3TOM MEPEBOAUTH MPAKTHUECKYIO 33/1a4y
B Yu€OHYI0, BBIIETISITh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUYECKUX SIBICHUN;

OMKCHIBATh M3YYEHHbIE CBOMCTBA Ted M (DU3UUYECKUE SIBICHHS, MCIOJIb3YS
bu3nYecKue BeIMYMHBI (TeEMIEpaTypa, BHYTPEHHSISI SDHEPTusl, KOJIMYECTBO TEILJIOTHI,
yAENbHAsA TEIUIOEMKOCTh BEIIECTBA, YIEIbHAs TEIUIOTA IUIABJIICHUS, YJIEIbHAs
TEIUIOTa mapooOpa3oBaHusl, YJeIbHas TEIJIOTa CrOpaHUs TOIIMBA, KOAPPUIUEHT
MIOJIE3HOTO JEWCTBUS TEIJIOBOW MAIIMHBI, OTHOCHUTEIbHAS BIIAXKHOCTh BO31yXa,
IIEKTPUYECKUI 3apsj, CHJIa TOKA, 3JIEKTPUYECKOE HANPSIKEHHE, CONPOTHUBIICHUE
IPOBOJIHMKA, YyJIENbHOE CONPOTUBICHHWE BeElIecTBa, pabdoTa W MOIIHOCTH
AIIEKTPUYECKOTO TOKA), MPU OMUCAHUU MTPABUIILHO TPAKTOBATh (PU3HUUECKUI CMBICI
UCIIOJIb3YEMBIX BEIUYHMH, OOO3HAUYEHUS M €AMHULBI (U3MUECKUX BEITUYMH,
HaXOAUTh (HOPMYJIbI, CBS3BIBAIOIIME AAHHYIO (PU3UYECKYIO BEIMYUHY C JAPYTHMMHU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEINYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKHE SBJICHUS U IPOLECCHI,
UCIIOJIb3YSI OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KHHETUYECKOW TEOPUU CTPOECHUS
BEILECTBA, MPUHIUI CYNEpPHO3UIUH ToJied (Ha KayeCTBEHHOM YpPOBHE), 3aKOH
COXpaHeHus 3apsaa, 3akoH Oma I ydacTka Lend, 3aKoH J[xoyisa-Jlenna, 3akoH
COXpPaHEHUsI PHEPTUH, MIPU 3TOM YMETh (HOPMYIHPOBATh 3aKOH U 3alKCHIBATH €TI0
MaTEMaTUYECKOE BbIPAKEHNUE;

OOBACHATH (PU3MUECKHE MPOLECChl M CBOMCTBA TeJl, B TOM YHCIE€ U B
KOHTEKCTE€ CUTyaluuld NPaKTUKO-OPUECHTHPOBAHHOTO  XapaKTepa:  BBISBIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOrHYECKUX I1aroB ¢
UCIIOJIb30BaHNEM 1-2 W3y4YeHHBIX CBOWMCTBAa (PU3WYECKUX SIBICHUN, (PU3UUECKHUX

3aKOHOB HNJIN SaKOHOMepHOCTeﬁ;



pemaTh pacuéTHbIC 3a7a49u B 2—3 JEHCTBUS, UCIIONB3YS 3aKOHBI U (POPMYIIHI,
CBs3bIBatONIME (DM3MUECKUE BEJIMYMHBI: HA OCHOBE aHAM3a YCJIOBHS 3aJadd
3aMUCHIBATh KPATKOE YCIIOBHE, BBISBIISITH HEIOCTATOK JAHHBIX JIJIs PEIICHUS 3a1a4H,
BBIOMpPATh 3aKOHBI WM (POpMyJbl, HEOOXOAMMBIE IJisi €€ peuIeHUusi, MPOBOJUTH
pacy€éThl U CpaBHHUBATh IIOJYYEHHOE 3HA4Y€HHE (PU3MUECKOW BEJIMYUHBI C
U3BECTHBIMU JTAHHBIMU;

pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO pENIUTh TP TTOMOIIA
GU3MYECKUX  METOJIOB, HCIOJB3ysS  OINKMCAHUE  WCCICIOBAHUSA, BBIJICIATH
MPOBEPSEMOE MPEIOIOKEHHE, OLICHUBATh MPABWIBHOCTh MOPSIKA MPOBEIACHUS
UCCJIeIOBAHMUSI, IPOBOJIUTH BHIBO/IBI;

MIPOBOJIUTH OMBITHI MO HAOTIOJEHUIO (PU3UUECKUX SIBJICHUHN MU (HU3UUECKUX
CBOMCTB TeJ (KanWJUISIpHBIE SIBJICHUS, 3aBUCUMOCTH JABJIEHUS BO3AyXa OT €ro
o0néMa, TeMmmeparypbl, CKOPOCTH IMpoIlecca OCThIBAHUS W HArpeBaHUs IpHU
M3JIy4YEHUHU OT I[B€Ta H3JIy4arollel (MOriomamnieil) mOBEPXHOCTH, CKOPOCTh
UCIIAPEHHS] BOJBI OT TEMIEPaTyphl >KUAKOCTA M IUIOIAAU €€ MOBEPXHOCTH,
AIIEKTPU3ALUS TEN U B3aMMOJICHCTBHUE AJIEKTPUUECKUX 3aps/iOB, B3aUMOJEHCTBUE
MOCTOSIHHBIX MarHUTOB, BU3yaJIW3alisi MATHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB,
JIEUCTBUSL MAarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, CBOWMCTBA 3JEKTPOMArHUTA,
CBOMCTBA AJICKTPOJBUTATENS MOCTOSHHOTO TOKa): (POPMYIHPOBATH MPOBEPSIEMbBIC
MPEANOJIOKEHUS, COOMpaTh YCTAHOBKY W3 TMPEMIOKEHHOTO 000pYyI0BaHUA,
OMMCHIBATh XOJ OMbITa U (POPMYJIUPOBATH BBHIBOBL;

BBITIOJIHSATH NPSIMbIE U3MEPEHUS TEMIIEPATypbl, OTHOCUTEILHON BIIAXKHOCTH
BO3JlyXa, CUJIBI TOKA, HANpPSDHKEHUS C KCIOJIb30BAHUEM AHAJIOTOBBIX MPUOOPOB U
JTATYNKOB (PU3UYECKUX BEIMYWH, CPABHUBATH PE3YJbTAaThl U3MEPEHUN C YUETOM
3aJJaHHOW aOCOJIOTHON MOTPEIIHOCTH;

MIPOBOJIUTH MCCJIEIOBAHUE 3aBUCUMOCTH OJTHOM (PU3MUECKOW BEITUYUHBI OT
JPYrol ¢ HMCHOJB30BAHUEM NPSIMBIX HU3MEPEHHM (3aBUCHUMOCTH CONPOTUBIICHUSA
IPOBOJHUKA OT €ro JJIMHBI, IJIOIIAAM MONEPEYHOr0 CEYEHUsT U YAEIbHOIO
CONMPOTHUBJICHUS BEIIECTBA MPOBOAHUKA, CHIIbI TOKA, UAYILErO Yepe3 MPOBOJAHUK, OT
HaIpsHKEHUS Ha MPOBOJHUKE, UCCIIEIOBAHUE MTOCIEA0BATEIBLHOTO U MAPAIIIIEILHOTO

COETMHEHHI MPOBOJHUKOB): TUIAHUPOBATh UCCIIEIOBAaHUE, COOMPATh YCTAHOBKY U



BBITIOJHATH U3MEPEHUS, CIIEAYS MPEIJI0KEHHOMY IIaHy, (PUKCUPOBATh PE3yJIbTaThI
MOJy4YE€HHOM 3aBUCHUMOCTU B BHJIE TaOMUI] U TpaduKOB, MPOBOAUTH BHIBOJBI 1O
pe3yJibTaTaM HCCIIEA0BaHNUS;

IPOBOJUTh KOCBEHHbIE M3MEpeHUs (U3MUECKMX BeIWYUH (yAesibHas
TEMJIOEMKOCTh BEIIECTBA, COINPOTHUBIICHHE IPOBOJHMKA, paboTa U MOIIHOCTH
AIIEKTPUUECKOTO TOKA): TUIAHUPOBATh U3MEPEHUs, COOUPATh SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJeaysl TMpeAIO)KEHHONM WHCTPYKUMU, W BBIYUCIATH 3HAYCHHE
BEJTUYNHBL;

co0IIoaTh MpaBUjia TEXHUKH O€30MacHOCTH MpU padboTe ¢ J1abopaTopHBIM
000pyI0BaHUEM;

XapaKTEepU30BaTh  MPUHILMIBI  JEUCTBUS  HM3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOUCTB C UCIOJIb30BAHUEM UX OMUCAHUs (B TOM YHCIE: CUCTEMA
OTOIUICHUS IOMOB, TUTPOMETP, TTapoBasi TypOUHA, aMIIEpPMETP, BOJIBTMETP, CUETUNK
AIIEKTPUYECKOW SHEPTUH, BJIEKTPOOCBETUTEIbHbIE MPHOOPHI, HarpeBaTelIbHBIC
AIIEKTPONPUOOPHI (PUMEPHI), IIEKTPUUECKUE MPETOXPAHUTENH, dJICKTPOMArHHT,
AIIEKTPOJBUTATENb IOCTOSIHHOTO TOKa), WCIOJb3ys 3HAHUS O CBOMCTBAX
(bU3nYeCKUX SIBJICHUN U HEOOXO0AUMbIE (PU3HMUYECKHUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh NPOCTbIE TEXHUYECKHE YCTPOWCTBA M HW3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM M CXEMaTHUYHBIM pPHUCYHKaM (KHUIKOCTHBIM TEpPMOMETD,
TEPMOC, ICUXPOMETP, TUTPOMETD, IBUTATENIb BHYTPEHHETO CTOPaHUs, SJEKTPOCKOTI,
peocTaT), COCTaBIATh CXEMbl JJIEKTPUUYECKHX IeNeil ¢ MocaeAoBaTeIbHbIM U
napajyieIbHbIM COEAMHEHUEM DJIEMEHTOB, pa3iinyas YCIOBHbIE O0O03HAYEHUS
AIIEMEHTOB AJIEKTPUUYECKHUX IIeTIEH;

MPUBOIUTH MPUMEPHI (HAXOAUTh HH(OPMALIUIO O TPUMEPaX) MPAKTUIECKOTO
UCIIONIb30BaHUsl (PU3MUECKUX 3HAHUN B MOBCETHEBHOW JKM3HU ISl OOECHEeUeHHUs
Oe3omacHocTH TpuU OOpallleHuu ¢ MpuOOpaMu M TEXHMYECKHMHU YCTPOWCTBaMH,
COXpaHEHUsl 370pOBbS U COONIOACHUS HOPM DKOJIOIMUYECKOrO TOBEJACHUS B
OKPY’KarOIIEH CPELE;

OCYLIECTBIISATh NOUCK MHGOpMAIMK PU3NYECKOTo coaepxkanus B UHTepHeTe,
Ha OCHOBE MMEIOIIMXCS 3HAHUM U TyTEM CpaBHEHHUS JOMOJHUTEIbHBIX HCTOUHUKOB

BBIICTIATh MH(GOPMALIMIO, KOTOpas SIBISIETCS MPOTHUBOPEUYUBON WM MOXKET OBITH



HEJIOCTOBEPHOM;

UCIIOJIb30BaTh IPU BBIMIOJHEHUN YYEOHBIX 3a/laHuil Hay4YHO-MOMYJISIPHYIO
AUTepaTypy (pU3MUecKoro coaepikaHus, CIpaBOYHbIE MaTepUajbl, PECYPChl CETH
WNurtepHer, BiaaeTb npuéMamMu KOHCIEKTHMPOBAaHUSA TEKCTa, NpeoOpa3oBaHuUs
uH(OpMAaIUU U3 OJIHON 3HAKOBOM CHCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBbIE NHCHBMEHHBIE M KpAaTKUE YCTHBIE COOOIICHMS,
0000mass mHGOPMAITMIO W3 HECKOJBKUX HCTOYHHKOB, B TOM YHCIIC MyOIMYIHO
IPEJICTaBIISTh PE3yJIbTaThl IPOEKTHOM MIIM UCCIIEA0BATEIbCKOM JESTEIbHOCTH, IPU
TOM TPaMOTHO HCHOJb30BaTh W3YUYCHHBIN MOHSATHUIHBIN ammapar Kypca (pU3UKH,
COMPOBOXK/IaTh BBHICTYIJICHUE MPE3CHTALINEH;

IpU BBINOJTHEHUM YYEOHBIX MPOECKTOB M UCCIENOBAHUM (HU3UUECKUX
MPOLIECCOB  paclpeieNiiarTh OO0sf3aHHOCTM B TpPylIe B COOTBETCTBUU C
MOCTAaBJICHHBIMU 3a/ladyaMH, CJCAWTbh 3a BBHINOJIHEHHEM IUJIaHa JACWCTBUU U
KOPPEKTUPOBATh €ro, OLIEHWBATh COOCTBEHHBIN BKJIAJ B JEATEIbHOCTb TPYIIIIHI,
BBICTpAaMBaTh KOMMYHHKAaTUBHOE B3aMMOJCICTBHE, TMPOSBIsSSI TOTOBHOCTD
paspemarh KOHMIUKTHI.

153.6.4.3. [IpenmeTHBIC pe3ybTaThl OCBOCHHUS MPOrpaMMbl IO (PU3MUKE K
KOHIly oOy4eHHus B 9 Kiacce:

[IpenmerHbie pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpaXkaTb
c(OPMUPOBAHHOCTH Y O0YUAIOLINXCS YMEHHIA:

UCII0JIb30BATh MOHATHUS: CUCTEMA OTCUETa, MaTepuaIbHasi TOUKa, TPACKTOPHSI,
OTHOCUTEIBHOCTh ~ MEXaHWYECKOro  JBWXKEHUs,  Aedopmanus  (ympyras,
IJIacTUYecKasl), TPEHUE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE, HEBECOMOCTh U
Neperpy3Ku, UEHTP TAKECTU, AOCOTOTHO TBEPIOE TEJO, UEHTP TAKECTU TBEPIOIO
Tela, paBHOBECHE, MEXaHMYECKHE KoJieOaHWs U BOJHBI, 3BYK, HHOPa3ByK H
yJIbTPa3BYK, AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JAbHO30PKOCTh, CIIEKTPhI MCIYCKAHUS U TOTJIONICHUS, aab(a-,
OeTa- 1 raMMa-u3Iy4YeHuUs, U30TOMbI, IAEPHAS DHEPreTHKA;

paznuyaTh SBJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JIBUKEHHE, PAaBHOYCKOPEHHOE NPSIMOJIMHEHHOE ABM)KEHHE, CBOOOIHOE MaeHHE

T€J, PABHOMEPHOE JIBM)KEHHUE IO OKPY>KHOCTH, B3aUMOJIEUCTBUE TEIl, PEAKTUBHOE



JBIDKEHWE, KoJebaTenbHOe ABUKEHHUE (3aTyXalOIIHNe U BRIHYKICHHBIC KOJICOaHMs),
pPE30HAHC, BOJHOBOE  JBWIXKEHWE, OTPAKECHHE  3BYKa, MPSIMOJIHHEHHOE
pacnpocTpaHeHHE, OTPaKEHWE W TIPEIIOMJICHHE CBETa, IOJTHOEC BHYTPECHHEE
OTpaXKCHHE CBETA, PA3JIOKEHHUE OEJIOr0 CBETa B CIIEKTP M CIIOKEHUE CIIEKTPATbHBIX
I[BETOB, JUCIEPCUS CBETa, €CTECTBCHHAs pPaJMOAKTHBHOCTh, BO3HMKHOBECHHE
JMHEHYATOTO CTIEKTpa M3IYYCHHUS) 10 OMHMCAHUIO MX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OITBITOB, IEMOHCTPHUPYIOIIUX TaHHOE (PU3UIECKOE SIBJICHUE;

pacmo3HaBaTh  NPOSBICHHE  HM3YYCHHBIX  (DU3UYCCKUX  SBICHUA B
OKpYy>XKaromeM Mupe (B TOM uucie (pu3udeckue SBJICHUS B MPUPOJE: MPUIUBHI U
OTJIUBBI, JBUXKEeHHUE TUIaHeT CONHEYHOW CHCTEMBI, PEaKTUBHOE JIBIKCHUE KUBBIX
OpPTaHHU3MOB, BOCTIPUSATHE 3BYKOB JXHBOTHBIMH, 3EMIICTPSICEHHE, CEHCMHUUYECKHE
BOJIHBI, I[yHaMH, 9X0, I[BETa TeJI, ONTHYECKUE SIBJICHUS B IPUPOJIC, OMOIOTHIECKOE
JEUCTBUE BUIUMOTO, YIBTPA(PHUOIETOBOTO ¢ PEHTTEHOBCKOTO W3IIyYCHHH,
€CTECTBEHHBIN PaJIMOAKTHUBHBIM (OH, KOCMUYECKHE JIy49H, PaTAO0aAKTHBHOE
U3ITy4YCHUE TPUPOTHBIX MUHEPAJIOB, JCHCTBHE DPAAMOAKTHBHBIX HW3JyYCHHA Ha
OpTraHH3M YeJOBeKa), MPU 3TOM TEPEBOAUTh MPAKTHUECKYIO 3a7ady B Y4eOHYIO,
BBIJICJISITh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBJICHUI;

OMHCHIBATh M3YYCHHBIC CBOMCTBA TEN M (HU3UYECKUE SBIICHUS, WCTIOIB3YS
bu3nueckue BENWYMHBI (CpEOHSS W MTHOBEHHash CKOPOCTh Tejla TMpHu
HEPaBHOMEPHOM JIBI)KCHUH, YCKOPEHHUE, MIEPEMEIeHUE, MyTh, YII0Bas CKOPOCTh,
CHJIa TPEHHU S, CHJIa YIIPYTOCTH, CHJIA TSDKECTH, yCKOPEHUE CBOOOHOTO MMaIeHus, BeC
TeNa, WMITYJbC TeNla, WMIYJIbC CHIJIBI, MEXaHW4yeckas paboTa W MOIIHOCTH,
NOTCHIMAJbHAsT JHEPTUs Tela, TMOJHATOTO Haa IMOBEPXHOCTHIO  3EMIIH,
MOTCHITMATIbHAS DHEPrUsl CXATOW MPYXWHBI, KUHETHUYECKas DHEPrus, IOJIHas
MeXaHU4eCKas YHEPTHUs, IEPUOJI U YacTOTa KoJeOaHUi, JJIMHA BOJHBI, TPOMKOCTD
3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, MOKa3aTelb MPEJIOMIICHUS CPEbl), TpU
ONMCaHWUU TPABUIBHO TPAKTOBATh (PHUIUUYECKUI CMBICT HCIOJIB3YEMbIX BEJHYMH,
o003Ha4YeHUsT M €AUHUII (U3UYECKUX BEIMYMH, HAXOAUTh (OPMYIIHI,
CBSI3BIBAIOIIUE JTAHHYIO (PHM3UYECKYIO BETUYHUHY C APYTUMHU BEIMUYWHAMHU, CTPOUTH
rpauKy U3yUYEHHBIX 3aBUCUMOCTEHN (PU3NMUECKUX BEITUUYMH;

XapaKTCPU30BaATh CBOMCTBA TCII, (I)I/IBI/I‘-ICCKI/IG SIBJICHUA W IHPOLCCCHI,



WCITOJIB3YyS 3aKOH COXPAHEHUsS DHEPTUH, 3aKOH BCEMHPHOTO TITOTEHUS, MPUHITUII
CYTEPIIO3HIINH CUJI, TPUHITUTT OTHOCUTENbHOCTH [ anmuies, 3akoHsl HetoTOHA, 3aK0H
COXpaHEHUs HMITYJIbCA, 3aKOHBl OTPAKCHUSI W TIPEIIOMJICHHS CBETa, 3aKOHBI
COXpaHEHUs 3apsAJ0BOTO M MAcCOBOTO YHCEN MPHU SACPHBIX PEAKIUIX, MPU ITOM
(dbopMyIUPOBaTh 3aKOH M 3aIMCHIBATh €0 MaTEMAaTHYECKOE BEIPAKCHHCE,

OOBSCHATh (PU3MUYECKHE TIPOIECCHl M CBOWCTBA TEJI, B TOM YHCIC U B
KOHTEKCT€ CHUTyallMii TPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa: BBISBIATH
MIPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX IIArOB C
WCITOJIb30BaHUEM 2—3 W3YYCHHBIX CBOWCTBA (DM3UYECKUX SIBICHUU, (PU3NUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€éTHBIC 3a1a9d (OMUpPAIONIUecs Ha CUCTEMY U3 2—3 ypaBHEHHU),
WCITOJIB3YS 3aKOHBI U (DOPMYIIBI, CBSA3BIBAIOIINE (PU3UICCKUE BEIMYMHBI: HA OCHOBE
aHaIM3a yCIIOBUSA 3a/1aud 3alMCHIBATh KPATKOE YCIOBHE, BBISBIIATH HEIOCTAIONINE
WM W30BITOYHBIC JAHHBIC, BRIOUPATh 3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIC IS
peIIeHus, MPOBOIUTH PACUETHl U OICHUBATh PEATUCTUYHOCTH TOJyYCHHOTO
3HaYCHUS (PU3NUECKON BETUINHEL,

pacmo3HaBaTh MPOOJEMBbI, KOTOPBIE MOYKHO pENIUTh MPH  TTOMOIIH
GU3MYECKUX  METOJIOB, HWCIONB3ysS OINHWCAHWE WCCICIOBAHUS, BBIICSATH
MIPOBEPSIEMOE TPEANOJIOKEHNUE, OICHUBATh MPABIIBHOCTh TOPSIKA MPOBEICHUS
WCCJICIOBAHMS, TIPOBOJIUTH BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIHTAThl HAOIIOICHUN
1 OIILITOB;

IIPOBOJIUTH ONBITHI IT0 HAOTIOACHUIO (PU3NUYSCKHUX SBICHUHN WM (U3HMICCKUX
CBOMCTB Ten (M3ydeHHE BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXPAaHECHHS DHEPTHUH,
3aBUCUMOCTh Tepro/ia KojeOaHWil TPYKWHHOTO MasiTHUKA OT MacChl rpy3a u
KECTKOCTU TPYKUHBI W HE3aBUCHMOCTH OT aMIUIUTYIIBI MajbIX KOJeOaHUi,
MPSMOJIMHEMHOE PAacCIpOCTPAHEHHUE CBETAa, Pa3NIOKEHHE OEJOro CBETa B CIEKTP,
W3YUYCHUE CBOWCTB HM300pa)XKCHUS B IUIOCKOM 3€pKajle U CBOWCTB H300paKCHUS
peaMeTa B coOMparomeli JIMH3e, HaOII0IeHNEe CIUTONTHBIX M TUHEHYIATHIX CIICKTPOB
U3JIyYEHHUs): CaMOCTOSITEIbHO COOMpaTh YCTAaHOBKY H3 HM30BITOYHOrO Habopa
00OpyZIOBaHUs, OMHUCHIBATH XOJl OMBITA M €ro pe3yibTaThl, (POpMYyIUPOBATH

BBIBO/JBI,



MPOBOAUTH MPH HEOOXOAMMOCTH CEpPHUIO0 MPSIMBIX H3MEPEHUM, ONpeaesnsis
cpelHee 3HaueHUE U3MepSIeMOi BeNWYHHBI ((POKYCHOE pacCTOsIHHE COOMparolien
JIMH3BI), 000CHOBBIBATH BHIOOP CIIOco0a M3MepeHust (M3MEPUTEILHOTO TTPUOOpa);

OPOBOJUTh  HCCIEAOBAaHUE 3aBUCUMOCTEM  (U3MYECKUX BEIMYHMH C
UCIIOJIb30BAHUEM TMPSMBIX M3MEpPEHUH (3aBUCHUMOCTbh IyTH OT BpPEMEHH IpU
PAaBHOYCKOPEHHOM JIBMJKEHMHM 0€3 HadallbHOW CKOpPOCTH, TepHuoja KoJeOaHHit
MaTEeMaTHYECKOr0 MasiTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTH yTIJla OTPAKECHUS CBETa
OT yrja MNaJeHHs W YIJa MpeJoOMIIEHUS OT YIVIa NaJCHUA). IUIaHUPOBATH
UCCJIEIOBAaHUE, CAMOCTOSITEIbHO COOMpPATh YCTAaHOBKY, (DMKCHUPOBATh PE3yJIbTaThl
MOJIyYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B BUJAE TaOIUIl U TpaduKOB,
IPOBOJUTH BBIBOJBI IO pe3yJIbTaTaM UCCIEI0BAHMUS;

MIPOBOJIUTH KOCBEHHbIE N3MEpPEHUs (PU3NUECKUX BEIIMUUH (CPEHSA CKOPOCTh
U YCKOpEHHE Tella MpPH PAaBHOYCKOPEHHOM JBUKEHHH, YCKOPEHHE CBOOOIHOTO
najieHus, )KECTKOCTD IPYKUHBI, KOADPUITUSHT TPEHUS CKOJIBKECHUSI, MEXaHUIEeCKas
paboTa W MOIIHOCTh, YAaCTOTAa W TEPHOJ KOJeOaHWH MaTeMaTUYeCKOro W
MPY>KUHHOTO MasiTHUKOB, ONTUYECKAs CUJla COOMPAIONIEH JTMH3bI, PAIMOAKTUBHBIN
(GoH): IJIaHUPOBATH H3MEPEHHUs, COOUpaTh HSKCIEPUMEHTAIbHYIO YCTaHOBKY U
BBITIOJTHATH U3MEPEHHUS, CIEAYS MPEIOKEHHON HHCTPYKITUU, BEIYUCIIATH 3HAUCHUE
BEJIMYMHB ¥ aQHAJIW3UPOBATh IOJYUYEHHBIE pE3yJdbTaThl C Y4ETOM 3aJaHHOU
IIOIPEIIHOCTHA U3MEPEHNN;

co0JIroaTh MpaBujia TEXHUKH 0€30MacHOCTH MpH padboTe ¢ J1abopaTOPHBIM
o0opy10BaHUEM;

paznuyaTh OCHOBHBIE€ TMPU3HAKKM M3YyUYEHHBIX (DU3UYECKUX MOJENCH:
MaTepuagbHas TOuKa, aOCOIIOTHO TBEPJIOE TEJO, TOUCUHBIA UCTOYHHUK CBETA, JIyY,
TOHKAs JINH34, IJIaHEeTapHasi MOJIeJIb aTOMa, HyKJIOHHAs! MOJIEJIb aTOMHOTO SIpa;

XapaKTEepU30BaTh MPUHIMMBI  JCHUCTBUS  HM3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C MCHOJB30BAHMEM HX ONUCaHUsA (B TOM YHCIIE:
CHUAOMETP, TaTYUKU MOJIOKEHUS, PACCTOSIHUS U YCKOPEHHUS, PAKETa, 3X0JIOT, OUKH,
nepuckon, (poroanmnapar, ONTUYECKUE CBETOBOIbI, CIIEKTPOCKOII, TO3UMETP, Kamepa
Bunbcona), ucronb3yst 3HaHUS O CBOWCTBAX (PU3NYECKUX SBJICHUIN 1 HEOOXOUMBIE

(I)I/ISI/I‘IGCKI/IG 3dKOHOMCPHOCTH,



UCIIOJIb30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPHUOOPOB M TEXHOJOTMYECKUX MPOLECCOB NpHU
pelieHny y4eOHO-TIPaKTUYECKUX 3a7ad, ONTHYECKHE CXEMbI JUIsi MOCTPOCHUS
M300paKEHUI B MJIOCKOM 3€pKalie U coOuparoiei JMH3e;

OPUBOJUTH MPUMEPHI (HAXOAUTh UHPOPMALIUIO O MPUMEPaX ) MPAKTUYECKOrO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KM3HU JUIsl oOecreyeHus
Oe3omacHoCTH TpuU OOpallleHuu ¢ MpuOOpaMu M TEXHUYECKUMHU YCTPOWCTBaMH,
COXpaHEHUS 3J0POBbS U COONIONCHHS HOPM SKOJOTMUYECKOTO TOBEACHUS B
OKPYKaIOIIEH Cpee;

OCYLIECTBISAITh TOMCK uHGopmanuu B HMHTepHeTe, CamMOCTOATENbHO
dbopMyupys. MOUCKOBBIM 3alpoc, HAXOAUTh MYTH OMNpPENENECHUsI TIOCTOBEPHOCTH
NoJIydYeHHOW MHGOpPMAIMM HA OCHOBE HMMEIOUIUXCS 3HAHUM W JIOMOJHUTEIbHBIX
VCTOYHHKOB;

HCIIOJIb30BaTh MpPH BBIMIOJHEHUU YUYEOHBIX 3aJlaHUN HAyYHO-MOMYJISIPHYIO
JUTEPATYPY, CHPABOYHBIE Marepuaibl, pecypcbl cetu IMHTepHer, BianeTh
npuéMaMu KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus UHPOPMALMK U3 OJHOU
3HAKOBOW CHCTEMBI B IPYTYIO;

CO37aBaTh COOCTBEHHBIE INHCbMEHHBIE U YCTHBIE COOOLIEHUS HA OCHOBE
uH(GOpPMaIlUK U3 HECKOJbKUX HCTOYHUKOB, IyOJIMYHO MPEICTABISITh PE3yJIbTaThl
IPOEKTHOM WJIM HUCCJEA0BATENIbCKOM JEATEIbHOCTH, IpPU 3TOM TI'PAMOTHO
UCITIOJIb30BaTh M3yUYEHHBIN MOHATUMHBIN almapaT U3y4yaeMoro pasjenia (pU3uKu U
COMNPOBOK/JIaTh BBICTYIUJICHHWE MPE3CHTAIMEH ¢ y4ETOM OCOOCHHOCTEH ayIUTOpUU

oOyJarommxcs.
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