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MNOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmma ydeb6HOTO TpeaMeTa 1Mo (hU3MKe Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHUs COCTABJIIEHA HA OCHOBE TPeOOBAaHUI K pe3yibTaTaM OCBOEHHUS MPOrPaMMBbl
OCHOBHOro 0011ero oopazoBanusi denepaibHOTO TOCYIAPCTBEHHOIO 00pa30BaTEIHLHOTO
CTaHJIapTa OCHOBHOTO OOIIET0 00pa3oBaHus

denepanbHON 00pa3oBaTENbHON MTPOTrpaMMbl OCHOBHOTO 00111er0 00pa30BaHMUsl.

®enepanpHoil pabodeld mporpamMmbl MO y4eOHOMY MpenMeTy (HU3MKa, a TakKe
OpUEHTHpPOBAHA Ha IIeJIEBbIE MPUOPUTETHI, cHopMyIHpoBaHHBIE B (perepasibHOil paboueit
IPOrpaMMbl BOCITUTAHUS.

PabGouass mporpamma pazpaboTaHa B COOTBETCTBHHU CO CJICAYIOIIMMU HOPMAaTHUBHO-
MPaBOBBIMU JIOKYMEHTAMU:

- Ilpuxa3 MunucrepctBa npocsemenusi Poccuiickoit @enepanuu ot 31.05.2021 Ne
287 OO0 ytBepxaeHuU GdenepaibHOro TocyJapCTBEHHOTO 00pa3oBaTEIbHOTO CTaHIapTa
OCHOBHOT0 00111eT0 00pazoBanus (3apeructpuponan 05.07.2021 Ne 6401)

- [Ipuka3z MununctepctBa npocsemenust Poccuiickoit ®enepanuu ot 16.11.2022 r. No
933 «O6 ytBepxkaeHUN (enepanbHONl 00pa30BaTENbHON MPOrpaMMbl OCHOBHOTO OOIIETO
00pa3oBaHUs.

- IIucemo Munnpocsemenuss Poccun ot 13.01.2023 1. Ne 03-49 «O nHanpaBneHuun
METOJIMYECKUX PEKOMEH AL,

[Iporpamma 1o gu3uke Ha YpPOBHE OCHOBHOI'O OOILEro 0Opa3oBaHUsl COCTABJIEHA Ha
OCHOBE TMOJOKEHHM M TpeOOBaHUW K pe3ysibTaTaM OCBOCHHMS Ha 0a30BOM YpOBHE
OCHOBHOM 00pa3oBaTeNbHON Mporpammel, mnpeactaBieHHbIXx B PI'OC OO0, a Takxkec
yuétom denepaibHoil pabouel mporpamMmbl BocnuTaHus W KoHIeNuu mnpernoaaBaHus
yuebHoro npeamera «Puznkay.

Conepxanue mporpaMmbl  To  (U3MKE  HaAmpaBiIeHO Ha  (opmMupoBaHHE
€CTECTBEHHO-HAYYHON TPAMOTHOCTH OOYYArOMIMXCS U OPTaHU3AINUI0 U3YUYeHUs PU3UKHA Ha
JesITeIbHOCTHOM OCHOBE. B mporpamMme o Gpu3uke y4uThIBalOTCS BOZMOXHOCTH y4EOHOTO
npeaMera B peanuzanuu TpedoBanniit ®I'OC OOO k mjIaHUPYEMbIM JUYHOCTHBIM U
METanmpeaIMETHBIM  pe3ylbTaTaM oOOydYeHHs, a TakkKe MEXIPEeIMETHbIe  CBS3U

€CTECTBEHHO-HAYYHBIX yU€OHBIX MPEIMETOB HA YPOBHE OCHOBHOT'O O0IIIETO 0Opa30BaHUS.



[Iporpamma 1o Qu3MKe yCTaHABIMBAET paclpelesieHue y4yeOHOro marepuaia Io
rojgaM o0ydeHus (O Kjaccam), TpeajaraeT IpUMEPHYIO TMOCIEA0BATEIIBHOCT U3YyUICHHUS
TE€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEAMETHOIO COAEPKAHUSA U YUETE BO3PACTHBIX
0COOCHHOCTEM 00yJaroImMnXCsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa C ILENbIO OKa3aHUS METOJUYECKOW MOMOIIU
YUUTEIIO B CO3/IaHNUU paboyeil mporpaMmbl IO Y4eOHOMY MPEIMETY.

@u3nka SBIAETCA CHUCTEMOOOPA3YIOIIMM JIJIi E€CTECTBEHHO-HAYYHBIX Y4E€OHBIX
MPEIMETOB, MOCKOJbKY (DU3WYECKHUE 3aKOHBI JIGKAT B OCHOBE IPOIIECCOB U SIBICHUM,
U3y4aeMbIX XUMHUEH, OMoJIoruel, acTpoHOMUEeH U (pu3nyeckoit reorpadueii, BHOCUT BKJIaJl
B €CTECTBCHHO-HAYUYHYIO KapTUHY MHpa, MPEIOCTaBseT HauboJiee SICHbIe OOpasIlbl
MPUMEHEHUsI HAay4HOrO0 METOJia TMO3HAHWUs, TO €CTh CIOCc0o0a MOJYyYEHHUS JTOCTOBEPHBIX
3HAHUU O MUpE.

Omna w3 TrIaBHBIX 3a7ad  (U3MYECKOro oOpa3oBaHUS B CTPYKType OOIIEero
00pa30oBaHus COCTOUT B (DOPMHUPOBAHUYU €CTECTBEHHO-HAYUYHON IPaMOTHOCTH U UHTEPECAK
HayKe y 00y4Jaronuxcsi.

N3yuyenue ¢u3nku Ha 0a30BOM YPOBHE MPEIOJATaeT OBJIAJICHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSAMHM, XapaKTEPU3YIOIINMHU €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

Hay4YHO OOBSICHATH SIBJICHUSI,

OIICHMBATh M TIOHMMATh OCOOEHHOCTH HAyYHOI'O WCCIICIOBAHUS, HHTEPIPETUPOBATH
JTAHHBIE W HCMOJIb30BaTh HAy4HBIC JI0KA3aTENbCTBA

JUTSl TIOJTyY€HUST BBIBOJIOBY.

[enu u3ydeHus: PU3NKKA Ha YPOBHE OCHOBHOT'O 00111eT0 00pa30BaHUs ONMPEICIICHBI B
Konnenuuu mnpenogaBanust ydeOHoOro nmnpeaMera «@Pusnka» B 00pa30BaTEIbHBIX
OopraHu3anuax Pocculickon ®enepanny, peanu3yrommx OCHOBHBIE
oOmeoOpazoBarenbHble  MPOTPaMMBbI,  yTBepkAEHHOW  pemenuem  Komeruu
MununcrepcTBa npocsenienuss Poccuiickon denepanum
(mpotoxou ot 3 gexadbpst 2019 r. Ne [1K-4BH).

Henu nzydyenust u3nKu:
MpUOOpPETEHUE HMHTEpEca U CTPEeMJICHHS OOydYarolIMXCs K HaydYHOMY H3YUYCHHIO

MIPUPOJIBI, PA3BUTHE UX MHTEIUIEKTYATbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN;



pa3BUTHE TIPEACTABICHUNH O HAyYHOM METOJE IO3HaHUs U (OpMHpOBaHHE
MCCJIEI0BATENBCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBJICHUSIM;

(opMUpOBaHHE HAYYHOIO MHPOBO33PEHMsI KaK pe3yjibTaTa H3y4EHUs OCHOB
CTPOEHMSI MaTepUH U (PyHAAMEHTAJIbHBIX 3aKOHOB (DU3UKHY;

dbopMupoBaHUe TIPENCTaBICHUA O pond (U3UKK I Pa3BUTUS  APYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TIPEACTABICHUH O BO3MOXHBIX cepax Oymymieil mpodeccuoHaIbHON
NEeSATENbHOCTH, CBA3aHHOW C (PU3MKOW, MOJArOTOBKA K JalbHEMIIEMy OOYYEHHIO B 3TOM
HampaBJICHUMU.

JlocTikeHne 3TUX 1enel mporpaMMbl MO (UM3MKE Ha YPOBHE OCHOBHOI'O OOILETO
oOpa3oBaHMsI 00ECIIEUNBAETCS PELLICHUEM CIIEAYIONINX 3a/1ay:

npuoOpeTeHNe 3HAHUKW O JOUCKPETHOM CTPOCHHUU BEIIECTBA, O MEXaHUYECKHUX,
TEIJIOBBIX, AIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHue YMEHUH ONUCHIBaTh M OOBIACHATH (DU3MUECKHE  SBIICHUSC
HCIIOJIb30BAaHUEM IOTYYEHHBIX 3HAHMIA;

OCBOCHHME METOJOB PEUICHUS MPOCTEHIIMX PACUYETHBIX 3a1ad C HCIIOJIb30BAHHEM
¢bu3nuecKrux Mojenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUW HaOIIOAaTh NPHUPOAHBIC SIBICHUS W BBIOJHSITH OIBITHI,
nabopaTtopHble pabOThl W HKCHEPHUMEHTANbHBIE MCCIEAOBAHUS C MCIOIb30BAaHUEM
M3MEPUTEIbHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThI ¢ MHPopMalMel PU3NUIECKOTO COACPKAHMS, BKIIOUAs
MH(POPMALIMIO O COBPEMEHHBIX JOCTHKEHMSIX (PU3UKH, aHaJu3 U KPUTHUUYECKOE
OlLICHMBaHUE UH(HOPMALINH;

3HaKOMCTBO €O cdepaMu NpoPecCHOHAIBHON JEeATEIbHOCTH, CBS3aHHBIMHU C
¢u3MKOW, U COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha JOCTHXKEHHUSAX
(bu3MUeCcKOl HAYKH.

Ha w3ydenne ¢usuku (06a30BBII ypOBEHb) HA YPOBHE OCHOBHOTO OOIIIETO
oOpaszoBaHust oTBoAUTCS 238 yacoB: B 7 kjacce — 68 uvacoB (2 uaca B HeIEN0),

B 8 KJ1acce — 68 yacoB (2 4aca B Hefiento), B 9 kiacce — 102 gaca (3 yaca B HeJeI0).



COILEPKAHUE OBYYEHUASA
7 KIIACC
Paznen 1. @u3uka u eé poJib B NO3HAHUH OKPYKAKOLIEro MUpPa

dusuka — Hayka o0 npupone. BimeHus npupoabl. PuU3NYECKUE SBIICHUSA:
MEXaHUYECKHUE, TEIIOBBIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
®duznyeckue BennunHbl. 3mepenue ¢pusznueckux BennunH. Guzndeckre npudopsl.
ITorpemHocTs M3MEepeHN MeXTyHapOoHAS CUCTEMA EIUHULL.

Kak ¢usumka w©  jApyrme  eCTECTBEHHbIE HAayKH  HW3Y4alOT  MPHUPOIY.
EcTecTBeHHO-HayUYHBIN METO]I MO3HAHUA: HAOJIOJIEHHE, TTOCTAHOBKA HAYYHOTO BOMPOCA,
BBIJIBUKEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE THIOTE3, OOBICHEHHE HAOIIOAAEMOT0
apienust. Onucanue GU3NIECKHUX SBICHUN C TTOMOIIBIO MOJIEIICH.

Jlemoncmpayuu
MexaHnyeckue, TeIIOBBIE, JJIEKTPUUECKHAE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

duznyeckue mpuOOPsI U MPOIEeIypa MPSMBIX U3MEPEHUM aHAJIOTOBBIM U ITU(DPOBBIM

pUOOPOM.

Jlabopamophvie pabomul u onvimol

Onpenenenve I1EHbI JENEHUS IIKAIbl HM3MEPHUTENBHOIO Mpudopa.
N3mepenne paccTosHUMN.

N3mepenne o00bEMa KUAKOCTH U TBEPAOTO Tea.

Ornpenenenue pa3MepPOB MabIX TEN.

N3Mepenue Ttemreparypbl MpU MHOMOIIM >KUAKOCTHOTO TEPMOMETpa W JIaT4YMKA
TEMITIEpaTyphl.

[IpoBeneHne wuccaeqoBaHUs IO MPOBEPKE THUIIOTE3BI: HANBHOCThH IOJETA IIAPHKA,
MyIIEHHOTO0 TOPU30HTAIIBLHO, TEM O0JIbIIIe, YeM OO0JIbIIIEe BHICOTA ITYCKA.

Pa3znean 2. IlepBoHayasibHbIe CBeJIeHHsI O CTPOEHNM BelleCTBA

CrpoeHune BemecTBa: aTOMbl U MOJIEKYJIBI, UX pa3Mepbl. ONbIThI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHUE BEIIECTBA.

JIBmxeHne yactull BemiectBa. CBsA3b CKOPOCTH JIBUKEHHS YaCTHUIl C TEMIIEPATYPOil.
BpoynoBckoe naBuxenue, nuddysus. BzauMmoaelicTBue 4acTHUIl BEIIECTBA: MPUTSHKEHUE U

OTTAaJIKMBAHUC.



ArperatHpie COCTOSIHMSI BEIIECTBA: CTPOCHUE Ta30B, XUIAKOCTEH U TBEPIBIX
(KkpucTammuyecknx) Tesl. B3auMocCBsI3b MEXKIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHpIX COCTOSHUSX M WX aTOMHO-MOJICKYJISIPHBIM CTpoeHHeM. (OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJIBI.

Jlemoncmpayuu
HaOmronenne  OpOYHOBCKOTO  JIBHDKCHHUSI.
Ha6mronenue nuddysun.
Habmonenue siBinennii, OOBACHSIOMUXCA MPUTHKEHUEM WIH
OTTaJKMBAHUEMYACTHI] BEIIIECTBRA.
Jlabopamophwvie pabomul u onvimol
OrneHka quaMeTpa aToMa METOIOM PsIOB (¢ Mcroab30oBanueM ¢otorpaduii). ONbITH MO
HaOJII0JICHHUIO TEIJIOBOT'O PACHIUPEHUS ra30B.
OnbITEI IO OOHAPYKEHUIO JEHCTBUS CUJT MOJICKYJISIPHOTO HPUTSIKEHUS.
Pa3nen 3. /IBukeHue U B3auMoAeiicTBHE TeJl

Mexanunueckoe nBMXKEHHE. PaBHOMEpHOE U HEpaBHOMEPHOE ABHKEeHUE. CKOPOCTD.
Cpennsisi CKOpOCTb TP HEPABHOMEPHOM JIBM>KEHUM. Pacu€T myTH U BpeMEHU JIBUKEHUSI.

SIBnenue uHepuuM. 3aKOH UHEPIMU. B3anmoaelcTBre Ten Kak MpUYMHA U3MEHEHUS
CKOPOCTH JBWKEHHUA Tell. Macca Kak mMepa MHEpTHOCTH Tena. [LIOTHOCTH BemiecTna.
CBs13b IJIOTHOCTH C KOJIMYECTBOM MOJICKYJI B €AMHHUIIE 00BhEMA BEIIeCTRA.

Cuita Kak XapakTepucTHKa B3auMozaeucTBus Ten. Cuina ynpyroctd M 3akoH ['yka.
N3Mepenue cuitbl ¢ MOMOIIBIO TUHAMOMETpA. SIBIE€HHE TATOTEHHS U cuiia TshkecTtu. Cuita
TSDKECTHU Ha Apyrux 1aHetax. Bec tema. HeBecomocTs. CrokeHre CHII, HAITPaBJICHHBIX
1o oxHou mnpsamoil. PaBHoxeicTByromas cwi. Cuina TpeHus. TpeHue CKOJbXKEHUS U
TpeHue NoKos. TpeHre B Mpupoic U TEXHUKE.

Jlemoncmpayuu

Hab6mronenue MEXaHUYECKOTO JIBUKCHUS Tena.

N3mepenrne CKOpPOCTH  MPSIMOJIMHEWHOTO  JBHKEHUS.
HaOmnronenue siBieHNUs] HHEPIUU.

HaOnronenne wu3MEHEHUsS CKOPOCTH TPU B3aMMOJCHCTBUU  TEll.

CpaBHeHHEe Macc MO B3aUMO/JICUCTBUIO TEIL.



CrnoxeHune cuJil, HalpaBJIEHHbIX 110 OJHOW HPSIMOMA.
Jlabopamophvie pabomsi u onvimol

OnpeneneHne CKOPOCTH PAaBHOMEPHOTO JBIKEHHUS (IIapuKa B KUIAKOCTH, MOJACIU
AIEKTPUUECKOTO aBTOMOOWIIS M TaK Jajee).

OmnpeneneHue cpeHeld CKOPOCTH CKOJIbKEHHA OpycKa WM IIapHKa MO HAKJIOHHOM
MIJIOCKOCTH.

OnpeneneHre IIOTHOCTH TBEPIOTO TENA.

OnBITHI, TEMOHCTPUPYIONINE 3aBUCHUMOCTh PacTshKeHUS (Iedopmariuu) npyKHHBIOT
NPUIOKEHHOUW CHUIIBIL.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHSI CKOJIBKEHHSI OT BEca TeJlau
XapaKTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. JlaBjenne TBEPABIX TeJl, S)KUAKOCTEH M Ta30B

JaBnenue. CrocoObl yMEHBIIEHHsS W YBEIU4YeHUs JAaBieHus. JlaBieHue rasa.
3aBUCUMOCTH JaBJICHHS Ta3a oT 00bEMa, Temneparypsl. [lepenaua naBneHus TBEPIBIMU
TEJIAMHU, JKHAKOCTIMUA MW Ta3amMu. 3akoH Ilackansa. IIHeBmMaTtndeckue MallIUHBI.
3aBUCUMOCTh JIaBJICHUSI SKUJKOCTH OT TIYOWHBL. ['HMIpocTaTuueckuii mapajokc.
CooOuraromuecs cocyabl. ' napaBinyeckue MEXaHU3MBbl.

AtMmochepa 3emnn u atmMocepHoe naBieHue. [IpuyuMHBI  CyIIECTBOBaHUS
Bo3nymiHOW ob6onouku 3emiu. Onweit  Toppuuermmu. W3mepenue armocdepHoro
JaBJICHUSI.
3aBUCUMOCTh aTMOC(EpPHOrO JABJIEHUS OT BBICOTHI HajJ ypoBHeM Mops. [Ipubopsl miis
U3MepeHHs aTMOC(HEPHOTo JaBICHHUS.

JlelicTBue XUIOKOCTM M Tra3a Ha NOTPYKEHHOE B HHUX TeJlo. BrlTankuBaromas
(apxumenoBa) cuina. 3akoH Apxumena. [naBanue ten. Bo3nyxoriaBanue.

Jlemoncmpayuu

3aBUCMMOCTh JaBJEHUS Tra3a OT TeMIEepaTyphl.
[lepenaua naBneHUs KUJIKOCTHIO U TA30M.
Coobmiaroiuecs CoCy/bl.

I'mpapasinueckuil mpecc.

[IposiBnenue nericTBus aTMOC(HEPHOTO JTABICHUS.



3aBUCUMOCTh BBITAJIKMBAIOIICH CHJIBI OT OOBEMA MOTPYKEHHOM YacTH Tejaa |
IJIOTHOCTH KUAKOCTH.

PaBeHCTBO BBITATKMBAOWIEH CUIIbI BECY BBITECHEHHOM KHIKOCTH.

VYcmoBue  maBaHMs TEJ: IUIABAHUE WIIM TOTPY>KEHUE TEI B 3aBUCUMOCTH
OT COOTHOLIEHUS IUNIOTHOCTEN TEJIA U KUJIKOCTH.

Jlabopamophwvie pabomul u onvimol

HccnenoBanre 3aBHCHMOCTH Beca Tella B BoJA€ OT OOBEMA MOTrpYyKEHHOW B
KUJKOCTb YAaCTH TeENA.

OrnpeneneHue BBHITAIKUBAIOMIEH CUJIbL, JEWCTBYIOUIEH HA TEJIO, MNOTPYKEHHOEB
KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKMBAOIICH CWIbL, JCHUCTBYIOLIEH Ha TEIO B
KUJIKOCTH, OT MAaccChl TeJa.

OnbITEI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJKUBAIOIIEH CHIIBI, JEHCTBYIOIIEH
Ha TEJIO B KUIAKOCTH, OT 00bEMA MOTPYKEHHON B HKUIAKOCTh YACTH TeJla U OT IJIOTHOCTH
KUJIKOCTH.

KoHcTpynpoBanue apeoMeTpa WIM KOHCTPYUPOBAHUE JIOAKHW WU OIPEIEICHUE €€
rpy30H0ABEMHOCTH.

Pa3zpnes S. Pabora 1 MOIHOCTD. JHEPIrUs

Mexanuyeckas padota. MOITHOCTb.

[IpocTble MEXaHU3MBIL: pblyar, OJ0K, HAaKJIOHHAs IMJIOCKOCTh. [IpaBuio paBHOBecHs
peiuara. IIpumeHeHue mnpaBuia paBHOBECUs pblyara K OJIOKY. «30J70TOE€ MpaBUIIO»
mexanuku. KITJ[ mpocTeix mexanu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexanunueckas sHeprusi. Kunetnueckass u noreHuuaibHas sHeprus. [IpeBpamienue
OJIHOTO BHJIa MEXaHUYECKOUM SHEPTHUH B IPYTOM. 3aKOH COXPAHEHHUSI SHEPTHH B MEXAHUKE.
Jlemoncmpayuu
[Tpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamophwvie pabomul u onvimol

Onpenenenue  pabOThl CUJIBI TPEHUS TMPU PABHOMEPHOM JBMXKEHUU Teja

10 TOPU3OHTAIBHOW MOBEPXHOCTH.

HccnenoBanue yciioBul paBHOBECHS pblyara.



N3mepenue K1 HaKIOHHOW TIJIOCKOCTH.

M3MEpEHUE 3aKOHA COXPAHEHUSI MEXaHUYECKON SHEPIUH.

8 KUIIACC
Pa3nen 6. TenioBbIe ABJICHUSA

OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO- KUHETUYECKON TEOPUU CTPOEHHUS BEIIECTBA.
Macca u pazmepsl aTOMOB U MOJIEKYJI. ONBIThI, OATBEPKIAIOIINE OCHOBHBIE ITOJIOKEHUS
MOJIEKYJISIPHO -KUHETHYECKON TEOPUH.

Mogenun  TBEPIOTO, KHUAKOTO U  ra3000pa3HOTO  COCTOSHUM  BEIIECTBA.
Kpucrannmueckue u amop¢ubie Tena. OObSICHEHHE CBOICTB Ta3oB, >KHJIKOCTEH H
TBEPJBIX TEJI HA OCHOBE ITOJIOKEHUN MOJIEKYJSIPHO-KUHETHUECKON Teopun. CMadynBaHUEHU
KalWUIIpHBIC ABJICHUA. TEINIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBs3b TeMneparypsl €O CKOPOCTBIO TEIUIOBOI'O JBHKEHHSI YACTHILI.
Buytpennsis sHeprug. CrocoObl M3MEHEHUsI BHYTPEHHEH 3HEpPruM: Teruionepenada u
coBepuieHHEe paboTel. Bunapl Temnonepenauu:  TEIUVIONPOBOAHOCTb, KOHBEKIUS,
M3JIy4YEHHUE.

KonuuecTtBo TemnoTel. VYaenbHas TEMJIOEMKOCTh BeELIECTBA. TemIooOMeH u
TEIUIOBOE paBHOBecHE. YpaBHeHUE TemoBoro OanaHca. [lnaBneHue m oTBepaeBaHUE
KpUCTAJUIMYECKUX BEUIECTB. YJenbHas TermjaoTra IuiaBieHus. IlapooOpasoBanue u
koHneHcarus. Mcnapenune. Kumenwe. VYiaenpHas — Temiora  mapooOpa3oBaHUA.
3aBUCHUMOCTh TEMIIEPATYPhl KUTIEHUSI OT aTMOC(EPHOTO AaBICHHUS.

Braosicnocms BO3myXa.
OHeprus TOIIMBA. Y IeJIbHAS TEIJIOTa CrOPAHUSL.

[TpuHiunel pabotsl TemnoBbix aBurarenei KIIJ[ remnoBoro nsuratens. TemnoBbie
JBUTATEIIN U 3aLUTa OKPYKAIOLIEN CPELBI.
3aKOH COXPAaHEHMSI U ITPEBPALLCHHS SHEPTHH B TEIJIOBBIX IPOLECCAX.

Jlemoncmpayuu

HaGmonenne  OpOYHOBCKOTO  JBUIKECHHSL.

Habmonenue nuddysuu.

HaGnionenue sBIeHUN CMauvBaHUS W KaOWUISIPHBIX — SIBJICHUMU.

Hab6nronenue TemioBoro pacumpeHus Tel.



W3meHeHue  JaBiieHMs raza 0OpUd HM3MEHEHUM O00bEMa M HarpeBaHUU |
OXJIAKJICHUH.
[IpaBuia u3mepeHus TeMnepaTyphl.
Buasl Temionepenayn.
OxJak/IeHue MpU COBEPIICHUU PabOTHI.
HarpeBanue nipu coBepiiieHnn paboThl BHEIIHUMH cuiiaMu. CpaBHEHUE
TEIUIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.
Habmoienne kuneHus.
Hab6nronenue noctostHCTBa TEMIIEPATyphl IPH TIABJICHHUU.
Mopaenu TEeIIOBEIX ABUTaTEIIEH.
Jlabopamophwvie pabomul u onvimol
OnpITel 1O OOHAPYXKEHUIO JEHUCTBUS CUJT MOJICKYJISIPHOTO TPHUTSIKEHUS.
OnbITHI IO BBIPAIIMBAHUIO KPUCTAJIIOB TOBAPEHHOM COJIM WJIM caxapa.
OneIThl O HAOTIOJIEHUIO TEIJIOBOTO PACIIUPEHUSI.
[IpoBepka rumoTe3bl JUHEWHONM 3aBUCUMOCTH [JIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
HabGnronenue n3MeHeHus: BHYTPEHHEH SHEPTUH Tella B PE3ysbTaTe TeIUIoNepeaaunu
pPabOThI BHEIITHUX CHII.
HccnenoBanrie sBieHHs TEIIOOOMEHA TMPU CMENIMBAHWUU XOJIOJHON U TOPSYEHBO/IBI.
OnpeneneHue KOJNMYECTBA TEIUIOTHI, IMOJYYEHHOTO BOJOH MpH TErIooOMeHe
C HarpeThIM METAINIMYECKUM LAJIMHIPOM.
OnpeneneHue yIelbHOM TEIIOEMKOCTH BeliecTBa. lMccnemoBanue
ITPOLIECCA UCTIAPEHHUS.
Onpenenenue OTHOCUTEIBHOM BIAXHOCTH Bo3ayxa. OnpexnerneHue
YAEIbHOW TEMJIOTHI IUIABJIEHHUS JIbJA.
Paznen 7. Diekrpuyeckne U MATHUTHbIE SIBJICHUSI
Onektpuzauusi Tel. J[Ba poaa dIeKTpUUECKUX 3apsaoB. BzaumopelictBue
3apspKeHHBIX Tenl. 3akoH KyrnoHa (3aBUCUMOCTh CHIIBI B3aUMOJICUCTBUS 3apsKEHHBIX TEI

OT BCIIMYMHBI 3apAa0B U paCCTOAHUA MCIKOY TCJ'IaMI/I).



OnekTpuyeckoe mnosie.  Hampsok€HHOCTh  anekTpuyeckoro mois.  IIpuHnun
CYyHEPHO3ULINH JICKTPUUECKUX TOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenun >iIeKTpUYECKHUX 3apsiAoB. ODJIEMEHTApPHBIM  AIEKTPUUYECKUN  3apsii.
Crpoenne atoma. IIpoBOIHMKH W AUIIEKTPUKH. 3aKOH COXPAHEHUS DJIEKTPUUECKOTO
3apsja.

DNEKTPUYECKUNA TOK. Y CIIOBHS CYHIECTBOBAHUS JJIEKTPUYECKOTO TOKa. MICTOUHMKHU
MOCTOSIHHOTO ~ ToKa. JIeHCTBUSL AIEKTPUUECKOTO TOKa (TEIJIOBOE, XHMHUYECKOE,
MAarHUTHOE). DJIEKTPUUYECKUI TOK B KUJIKOCTSIX U razax.

Onektpuueckas nenb. Cuia Toka. DIeKTpudeckoe HamnpspkeHue. ConpoTHUBICHUE
MPOBOJIHUKA. Y JAEIbHOE CONPOTHUBJICHUE BEIIECTBA. 3akoH Owma s y4yacTKa LEMu.
[TocnenoBarenbHOE U NApAUIEIIBHOE COEIMHEHUE TIPOBOIHUKOB.

PaGota 1 MomHOCTE 37eKTpudeckoro Toka. 3akoH Jlxoyna—Jlenna. Dnektpuueckue
LETH U OTPEOUTENH NEKTPUUYECKOM 3Hepruu B ObITy. KopoTkoe 3aMbikaHue.

[TocTosiHHBIE MarHuThl. B3auMoAECTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHoe
noje. MarauTHoe noJjie 3eMJIM ¥ €ro 3HaYeHUe IS KU3HU Ha 3emiie. OnwIT Dpcerena.
MarHutHOe MoJie 3JIEKTPUYECKOro ToKa. [IprMeHeHHe 3JIEKTPOMAarHUTOB B TEXHUKE.
JlelicTBE MarHUTHOTO MOJIE HA MPOBOJHHUK C TOKOM. DJIEKTPOJABUTAaTENb IMOCTOSHHOTO
ToKa. lcronp30BaHWE DIEKTPOABHUraTesed B TEXHUYECKMX YCTPOMCTBAX M Ha
TPaHCIIOPTE.

Onbitel @apanes. SBneHune sneKTpoMarHuTHOM WHAYKUMU. I[lpaBuno Jlenua.
OnekTporeneparop. CrnocoObl MOTYyUYEHHS JIECKTPUUECKON dSHEPrUU. DIEKTPOCTAHIIUUA Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTHUHU.

Jlemoncmpayuu

DJeKTpu3alus Tel.

JIBa pona 3JIEKTPUUYECKUX 3aAPSIOB U B3aMMOAECHUCTBUE 3aPSIKECHHBIX TEJ. Y CTPOMCTBO U
JIEUCTBUE IIEKTPOCKOIA.

DNIEKTPOCTaTUYECKAsI UHTYKIIUSI.

3aKOH COXpaHEHUs JJCKTPUUECKUX  3apsjoB.

[TpoBOAHUKH U AUIEKTPUKH.

MoaenupoBaHHU€E CUITOBBIX JUHUHN 3JIEKTPUYECKOTO MOJIs. UICTOYHUKHA TOCTOSIHHOTO TOKA.



JlencTBuUs 3NEKTPUUECKOTO TOKA.
DIIEKTPUYECKUM TOK B KUJIKOCTH.
["a30BbIi1 pa3ps.
N3Mepenune Cuiibl TOKa aMIepMeETPOM.
N3Mepenne  2JIEKTpUYECKOrO  HANpSsDKEHHUS  BOJBTMETpoM. Peoctar u  MarasuH
COINPOTUBJICHUN.
BzanmopaericTBre MOCTOSIHHBIX MarHUTOB.
MopgenupoBanue HEBO3MOXKHOCTH Pa3JCJICHUs IIOJIIOCOB Maruura. MojenrpoBaHue
MAarHMTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.
OnsIT Opcrena.
MarauTHoe 1oJje ToKa. DJIEKTPOMarHur.
JlelicTBU€ MarHMTHOTO TOJISI HAa MPOBOJHUK C TOKOM. DJIEKTPOABUIATENb IMOCTOSHHOTO
TOKA.
HccnenoBanue siBICHUS SIEKTPOMaroiuTHOM HHAYKIMKU. OnibiTel Dapajes.
3aBUCUMOCTh HANpPaBICHUS HMHAYKIHUOHHOTO TOKa OT YCJIOBUM €ro BO3HUKHOBEHUA.
DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.
Jlabopamophvie pabomul u onvimol
OnbITel MO HAOMIOJACHUIO DJICKTPU3ALMKU TEJI WHIYKIHEH W MpU COMPUKOCHOBEHUH.
HccnenoBanue AEMCTBUS SJICKTPUYECKOTO IMOJIS HAa MPOBOAHUKH M AMAJIeKTpuKku. COopka
Y TIPOBEpKa pabOThI JEKTPUUECKOH 1EMU MOCTOSHHOTO TOKA.
Nsmepenne u peryaupoBaHuE CHIJIBI  TOKa.
HN3mepenue u perympoBaHie HAMPSIAKCHUA.

HNccnenoBanne 3aBUCHUMOCTHM CWJIbI  TOK, HIAYILIETO 4YEpe3 PE3UCTOp, OT
COIPOTUBIICHUS PE3UCTOPA U HANPSDKEHUS HA PE3UCTOPE.

OnbITEl, JEMOHCTPUPYIONIUME 3aBUCUMOCTb  AJIEKTPUYECKOTO  CONPOTUBJICHUS
MPOBOJIHUKA OT €r0 JJIMHBI, TJIOIIaA MOMEPEYHOr0 CEYECHHS U MaTepuarna.

[IpoBepka mpaBuia CIO0XKEHUS HANPSHKECHUW MPU IMOCIEA0BATEIbHOM COCIMHECHUU
JIBYX PE3UCTOPOB.
IIpoBepka mnpaBuna sl CWJIBI TOKAa MPU MAPAUICIIBHOM COEIUHEHUH PE3UCTOPOB.

Omnpenenenve pabOThI IEKTPUUECKOT0 TOKA, UAYIIETO Yepe3 pe3UCTop.



OnpeneneHue MOIIHOCTH — DJIEKTPUYECKOTO TOKA, BBIAEISEMOW Ha  PE3HUCTOPE.
Hccnenoanne 3aBUCUMOCTH CHJIBI TOKA, MAYLIETO YEpe3 JAMIIOUKY, OT HANpPsKEHUS Ha
HEW.
Omnpenenenue KIIJ[ HarpeBarens.
HccenenoBanre MarHUTHOTO B3aUMOJEHCTBUS ITOCTOSIHHBIX MATHUTOB.

W3yyeHne MarHUTHOrO TOJI TOCTOSHHBIX MArHUTOB MpPU WX OOBEAMHEHHH W
pa3ieiICHUHN.
UccnenoBanue neicTBUS 3IEKTPUUECKOTO TOKA HA MATHUTHYIO CTPENKY.

OMBIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI B3aUMOJEHCTBUS KAaTYIIKMC TOKOM
Y MAarHATa OT CHJIbI TOKA M HAIIPABJICHHS TOKA B KATYLIKE.
N3yyeHne pneucTBAs MArHUTHOIO IIOJISL HA IIPOBOJHHUK C TOKOM.
KoHcTpyrpoBaHue u n3ydeHue padoThl JJIEKTPOABUTATEIS.
Nsmepenue KII] anexTpoaBuraTeabHOM YCTAaHOBKH.

OnbITEl IO MCCIEIOBAHUIO SIBIICHUS 3JIEKTPOMAarHUTHOW WHAYKIWH: HCCIICTIOBAHHE
M3MEHECHHMM 3HAYECHUS W HAIIPABICHUSI MHAYKIIHOHHOIO TOKA.

9 KUIIACC
Pa3znen 8. Mexanuveckue siBJICHUSs

Mexannueckoe — aBwkeHue.  MarepuanbHas ~— Touka.  Cucrema  OTCYETA.
OTHOCUTENIBHOCTh ~ MEXAaHWYECKOr0  ABWKEHHsS. PaBHOMEpHOE  MOPSIMOJIMHEHHOE
newxeHue. HepaBHOMepHOe mnpsimosmHENHOE JABHWkeHHE. CpenHsass W MIHOBEHHas
CKOpOCTB TeJla TP HEPABHOMEPHOM JIBUXKCHUU.
Yckopenne. PaBHOycKkOpeHHOE TIpsiMOJIMHEHOE ABIKeHHe. CBOOOHOE MMaJICHHE.
Omnbitel ["anunes.
PaBHOMepHOE JIBMKEHHME N0 OKpykHOcTU. Ilepuoxa u yacrora oOpaieHus.
JIuneiHas u yrioBas cKOpocTu. LleHTpocTpeMUTENIBHOE YCKOPEHUE.
ITepsbiit 3akoH Hperorona. Bropor 3axkoH HeroroHa. Tperuin 3akoH HbrotoHa.
[IpuHIMI CyNIEpHO3ULINU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHuUs: cuia TPEHUS CKOJIbLXKEHHS, Cuia

TPCHUA ITOKOA, APYIrvue€ BUALI TPCHUS.



Cuna TSKECTU U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpPEHUE CBOOOJHOTO MaJCHUS.
JIBmxenune mianeT Bokpyr Comuua. IlepBas xocMuueckass ckopocTb. HeBecomocTh u
eperpy3KH.

PaBHOBecue matepuanbHOl TOYkH. AOCONIOTHO TBEpPAOEe Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIUIEHHOM OChIO BpamieHus. MoMeHT cuibl. LleHTp TsxecTu.

Nmnynec Ttena. M3MeHeHue wummyibca. MMIynbc cuibl. 3aKOH COXpaHEHUS
MMITyJibca. PeakTuBHOE NBUKEHHE.

Mexanuueckass pabota U MOIIHOCTb. PaboTa CHII TSAXKECTH, yOPYroCTH, TPEHUS.
Cas3b 2Hepruu u padboThl. [loTeHIManbHas SHEprus Tena, MOJHATOr0 HaJl OBEPXHOCTHIO
3emud. [loTeHnmanpHas 3Heprus cxatou NnpykuHbl. KnHetnueckas sHeprusi.

TeopeMao KNHETHYECKON SHEPTUN. 3AKOH COXPAHEHUSI MEXAHUYECKOW SHEPT M.
Jlemoncmpayuu
Habnronenne MexaHn4ecKoro JBUKEHUS Tea OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

CpaBHEHHE IyTEW M TPACKTOPHUM JBMKEHUS OJHOTO M TOrO K€ TEJa OTHOCUTEIBHO
pPa3HBIX TEJ OTCYETA.

N3mepeHne CKOpOCTM M YCKOPEHMSA  IPSIMOJIMHEHHOIO  JBHKEHMS.
Hccenenosanne Npu3HaKkoB PaBHOYCKOPEHHOIO IBUKEHUS.

HaGnronenue nBr>keHHs Tella o OKPY>KHOCTH.

HaGnronenue mMexaHWyecKux SIBICHUM, MPOUCXOANINX B cucTeMe oTcuéra «Temexkar
pu €€ paBHOMEPHOM M YCKOPEHHOM JABMKEHUH OTHOCHTEIbHO KaOMHETA(PU3UKHU.
3aBUCHUMOCTh YCKOPEHHUS TeJla OT MacChl TeJla U AeCcTBYomIe Ha Hero cuiibl. Habmonenne
pPaBEHCTBA CHUJI IPU B3aUMOJECICTBUY TEN.

N3meHeHne Beca Tela INpPU YCKOPEHHOM JIBUKEHUHU.

IIepenava umiryabca npu B3auMOJCHCTBUU TEIL.

[IpeoOpa3zoBanus SHEPTUH TTPU B3aUMOJICHCTBUH TEJL.

CoxpaHeHre UMITYJIbCa ITPU HEYTIPYTOM B3aUMOJICHCTBUH.

CoxpaHeHne uMITyJbca TpuU aOCONIOTHO YNPYyroM B3aUMOJEHCTBUM.
HaGnronenue peakTMUBHOTO ABUKEHUSI.

CoxpaHeHre MeXaHU4YeCKOM SHEPTUH NMPU CBOOOTHOM IMa/ICHUH.



CoxpaHeHrnEe MEXaHWYECKOW DSHEpPruuM MNpH JBWKEHUM Tella I0J JEHCTBUEM
MPY>KUHBI.

Jlabopamophwvie pabomul u onvimol

KoHcTpynpoBanue Tpakta JJisl pa3roHa M JaJbHEWILIET0 PABHOMEPHOIO JBHUKECHUS
LIAPUKA WIINA TEJICKKH.

Omnpenenenue cpeHed CKOPOCTH CKOJIbKEHUsI OpycKka WU JBUYKEHUS IIapUKAIIO
HaKJIOHHOW TUIOCKOCTH.

OnpeneneHue yCKOpPEHHs Tella MPU PAaBHOYCKOPEHHOM JBMKEHUHU IO HAKJIOHHOU
MJIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH IyTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JBHKECHUH
0e3 HayaJIbHON CKOPOCTH.

[TpoBepka rumotesbl: €ciu MPU PABHOYCKOPEHHOM JABW)KEHHU O€3 HaudaJbHOU
CKOPOCTH IIyTH OTHOCATCS KaK sl HEYETHBIX YHCEIL, TO COOTBETCTBYIOIIUE IPOMEKYTKH
BPEMEHU OJIMHAKOBBI.

HccnenoBanne 3aBUCHMOCTH CUJIBI TPEHHUS CKOJBXEHUS OT CHJIbl HOPMAJIbHOTO
JABJICHMUS.

Onpenenenvne KO3(pGUIIMEHTa TPEHHUS  CKOJBKEHUS.
Onpenenenue KECTKOCTH NPYKHUHBI.

Omnpenenenve pabOThl CWJIBI TPEHHs MpPU PABHOMEPHOM JIBJKEHUH Tela IO
TOPU30HTAIBHON TOBEPXHOCTH.

Onpenenenue pabOThl CHUJIBI YOPYTOCTH IpPHU MOABEME Tpy3a C HCIOIb30BaHHUEM
HEMOJIBUYKHOTO U MOJIBUKHOTO OJIOKOB.

N3ydenue 3akoHa COXpaHEHUs JHEPTUN.
Pa3znen 9. Mexannuyeckue KoJie0aHMs U BOJHBI

KonebarenbHoe aBmxkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJIeOaHUM: NEpUOs,
4acToTa, aMIUIMTyaa. MareMatudeckud U IPYKUHHBIM MasTHUKU. [IpesparueHue
SHEPrUM NMPHU KOJIeOaTeIbHOM JBHKEHUU.

3aryxatomue kosiebaHusi. BoiHyxneHHble kosiebanusi. Pe3zonanc. MexaHuueckue

BOJHBLI. CBoiicTBa MEXaHWYECKUX BOJIH. HpoaoanHe U TIOIICPCYHBIC BOJIHBI. I[.HI/IHa



BOJHBI M CKOPOCTb €€ paclpoCTpaHeHus. MexaHW4YecKre BOJHbI B TBEPAOM TeEJeE,
CEHCMHMYECKNE BOJIHBI.

3Byk. I'poMkocTh 3Byka u BbicoTa TOHA. Otpaxkenue 3Byka. WHPpa3Byk wu
YIBTPA3BYK.
Jlemoncmpayuu
Hab6nronenue xonebanuit Tes o ASHCTBUEM CUJIBI TSKECTH U CUJTBI YIIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.
Habmonienue BBIHYXICHHBIX KoJieOaHUW M pe3oHaHca. PacmpocTpaHeHHe MPOJOJIBbHBIX U
MOTNIEPEYHBIX BOJIH (Ha MOJICTIN).
HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTUYECKHI1 pE30HAHC.
Jlabopamophvie pabomul u onvimol
OnpeneneHre 4aCTOTHI U IEPUOJIA KOJEOAHUI MaTeEMaTHYECKOro MasiTHUKA. OrpeaeneHne
4acTOThl W Tepuoja KoyieOaHWW MpYKMHHOro MasiTHuka MccnegoBaHue 3aBUCUMOCTH
nepuojia KojaebaHuil MOJIBEIIEHHOIO K HUTH TIpy3a
OT JIJIMHBI HUTHU.

HccnenoBanue 3aBUCUMOCTH TIEPHO/ia KoJIeOaHUM MPYKMHHOTO MasiTHUKAOT MacChl
rpy3a.

[TpoBepka HE3aBUCUMOCTH MepUoAa KoJebaHuii Tpy3a, MOABEIICHHOTO K HHUTH,OT
Macchl Tpy3a.

OneIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh IEpUOAA  KOJeOaHWil MPYKUHHOTO
MasiTHUKA OT MacCChl Ipy3a U KECTKOCTH MPYKUHBI.
N3mepenne yckopeHusi CBOOOIHOTO MaIeHHUS.

Pa3znes 10. DiieKTPOMArHMTHOE T0JI€ M 3JIEKTPOMATHUTHBIE BOJIHbBI
DJIEKTPOMAarHUTHOE MoJie. DJIEKTPOMAarHuTHbIE BOJHBL. CBOWCTBA DJIEKTPOMArHUTHBIX
BoiH. [llkayia 3MeKTpOMarHUTHBIX BOJH. Vcmosib30BaHWE 37€KTPOMArHUTHBIX BOJH JUIS
COTOBOM CBSI3H.

DJIeKTpOMarHuTHas npupoaa ceera. CKopocTh cBeTa. BoTHOBBIEC CBOMCTBA CBETA.



Jlemoncmpayuu
CBoiiCTBA ANEKTPOMArHUTHBIX BOJIH.
BosHOBEIE CBOICTBa CBETA.
Jlabopamophwvie pabomul u onvimol
N3yuenne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBI0 MOOMIIBHOTO TenedoHa.
Pa3gen 11. CBeToBBIC ABJICHUSA
JlyueBas mogmens cBera. Mcrounukm cBera. IIpsMonumHENWHOE pacrnpocTpaHEHUe
ceera. 3armeHus Connna u Jlynsl. Otpaxkenue cBera. Ilnockoe 3epkano. 3akoH
OTPAKECHUS CBETA.
[Ipenomiienue cBeta. 3akoH MpesioMIIeHUs1 cBeTa. [loIHOE BHYTpEeHHEE OTpaKeHUE
cBerta. Mcnosib30BaHKE MOJHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOJIAX.
Jlunza. Xon mydeit B nuH3e. Ontuyeckas cucreMa (oToarnmapara, MUKpOCKona 1
TelecKomna. ['a3 kak onrudeckas cucrema. bim3opykocTs 1 TabHO30PKOCTb.
Paznoxenue 6enoro ceera B cekTp. OnbiTel HetoToHa. ClioskeHHE CTIEKTPaIbHBIX
BETOB. /ucnepcus ceera.
Jlemoncmpayuu
[IpsiMmonuHeliHOE  pacIpOCTpaHEHUE  CBETA.
OtpaxeHune cBeTa.
[Tomyyenue m300pa’keHUl B TUIOCKOM, BOTHYTOM M BBIMYKJIOM 3epkaiax. [Ipemomienue
CBETA.
OnTH4ecKnii CBETOBO/I.
Xox mydeii B coOuparonieit inHze. X0/ Jiydeil B pacCEeuBaroIIei JTH3E.
[Tonyyenue n300paxeHuii ¢ MOMOIIBIO JIMH3.
[Tpuniun neiictBus Goroamnmnapara, MUKpPOCKOIIA U TeJieckomna.Moienb riiasa.
Paznoxenue 6e10ro cBeTa B CIIEKTP.
[Tonyuenue Oenoro cBeTa Nnpu CI0KEHUU CBETA PA3HBIX I[BETOB.
Jlabopamophwvie pabomul u onvimol
HccnenoBanne 3aBUCUMOCTH yTJIa OTPAXKEHHUSI CBETOBOTO Jiyda OT yriia nmajaeHus. U3yduenue

XapaKTEPUCTHK U300pakeHUs IpeIMeTa B INIOCKOM 3epKalle.



HccnenoBanre 3aBUCHUMOCTH yTJIa MPEJIOMJIEHHS CBETOBOTO Jy4da OT yTIJla MaJcHUs Ha

TPAHULIE «BO3ITYX—CTEKIIOM.
[Tony4yenue nzo0paxeHuit ¢ MOMOIIbIO COOMPAIOIEH JTUH3BI.
Omnpenenenrne (OKYCHOTO PACCTOSHUSI M ONTUYECKOM CHJIBI COOMpArouieil JIMH3BI.
OnBITH TIO PA3IOKEHHUIO OEIIOTO CBETA B CIIEKTD.
OnpITHl 1O BOCHPUSITUIO I[BETA MPEAMETOB NPH MX HAOIIOJEHUU Yepe3 IIBETOBBIC
(GUIBTPBI.

Pa3znesn 12. KBaHnTOBbBIE SIBJICHUSA
Onwitel Pezepdopna m mnanerapHas Mojaenb aromMa. Mopenbs aroma bopa.
Hcnyckanue u normnouieHne cBera atroMoM. KBaHThl. JInHe4aThie CIEKTPHI.

PanuoaktuBHOCTE. Anb(da-, Oeta- 1 raMMma-uzinydeHus. CTpoeHHUEe aTOMHOTO Sifpa.
Hyxkiionnast mozaens atomHoro sjpa. M3oronsl. PanuoakTuBHble npeBpaiienus. [lepuon
MOJypacrajia aTOMHBIX SIAEP.

SnepHble peakuu. 3aKOHbI COXPAHEHHUsS 3apsJ0BOTO U MAaCCOBOIO YUCEI. JHEPrus
CBSI3M aTOMHBIX sAnep. CBs3b Macchl M 3Hepruu. Peakiuu cuHTE3a W JEIEHUS SIEP.
Nctounuku sHeprun CoaHua U 3BE3.

Snepnas osHepretuka. JleWcTBHS paAMOAKTUBHBIX HW3JIy4YEHUW HAa JKUBbIC
OpPTaHU3MBI.

Jlemoncmpayuu

CnekTpsl M3JIy4YEeHHUS] W  TMOTJIOLICHHUS.

CnekTpsbl pa3IuyHbIX Ta30B.

CnekTp Bojopo/a.

HaGntonenue tpekoB B kamepe Bumnbcona. PabGota
CYETYMKA MOHUZUPYIOIINX U3ITYUYEHHU.

Perucrtpanus u3mydeHus: IpUPOIHBIX MUHEPAJIOB U TPOTYKTOB.
Jlabopamophwvie pabomul u onvlmol

Hab6nronenue CruioniHpiX ¥ IMHEWYATHIX CIIEKTPOB H3TYUCHUS.

HccnenoBanre TPEKOB: M3MEPEHHE HHEPIHMHU YACTUIIBI IO TOPMO3HOMY ITyTH (110
¢doTorpadusim).

N3mepenne paanoakTUBHOTO (OHA.



IHoBTOpPHUTEIHLHO-00001IAO AT MOTYJIb

[ToBTOpUTENHEHO-0000MAIOMNK MOIYJb TMPEJHA3HAYEH ISl CUCTEMATH3AlUHA |
0000111eHHs TPEIMETHOTO COJEP>KAHUS M OIbITa JESITEIbHOCTH, MPUOOPETEHHOTO MpU
U3YYeHUH BCEro Kypca (U3MKM, a Takxke g TMOATOTOBKM K OCHOBHOMY
rOCyIapCTBEHHOMY 3K3aMEHY 10 (hM3HKe JJIsl 00yUJarOIUXCsl, BRIOPABIINX 3TOT YICOHBIN
peIMeT.

[Ipy u3ydeHUH JAHHOTO MOAYJS PEATU3YIOTCS M CHUCTEMATU3UPYIOTCS BHJIbI
NEATEeIbHOCTH, HAa OCHOBE KOTOPBIX OOECHEYMBACTCS JIOCTMXKEHHE MPEIMETHBIX W
MeTaIpeIMETHBIX TJIaHUPYEMBIX pE3yNbTATOB oOy4eHus, dbopmupyercs
€CTECTBEHHO-HAy4YHasi TPaMOTHOCTb: OCBOCHHME HAy4YHBIX METOJOB HMCCJIEI0OBaHUs
SBJICHUM TIPUPOJbI U TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBSCHATH (PU3UUYECKUE SIBICHUS,
MPUMEHSSL TOJYYCHHBbIE 3HAHUA, PEIIaTh 3a/Jaud, B TOM YHCIE KAYECTBEHHBIE H
AKCIIEPUMEHTAJIbHBIC.

[IpyHIKUNHAIBHO NESITENBHOCTHBINA XapaKTep JAHHOTO pa3zena peaanu3yercs 3a CUET
TOT0, YTO OOyYarOLIMEeCcs BBIMOJHSIOT 3a/aHusl, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE IMOJYYEHHBIX 3HAHHMM pPaAClO3HABATh U HAYYHO OOBACHATH (PU3MUECKHE
SIBJICHHS B OKPY’KAIOLIEU IIPUPOJAE U ITIOBCEAHEBHOM KU3HU,

WCIIOJIB30BaTh HAYUYHbIC METO/bI UCCIEAOBaHUS (PU3NYECKUX SIBIICHUI, B TOM YHCIIC
JUTS1 TPOBEPKHU TUIIOTE3 U MOJYUEHUSI TEOPETUYECKUX BBIBOJIOB;

OOBSICHSITH Hay4yHbIE OCHOBBI HanOOJIee BaXHBIX JOCTIKEHUN COBPEMEHHBIX
TEXHOJIOTUM, HampuMep, NPAKTUUYECKOTO HCMOJIb30BAaHUS PA3TUYHBIX HMCTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA MPEBPAICHUS W COXPAHEHHS BCEX HM3BECTHBIX BHUIOB

SHEPTHUHU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMUBI 11O ®PU3UKE
HA YPOBHE OCHOBHOI'O OBHLIEI'O OBPA30OBAHUA

N3yyenue (Pu3MKM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs HAIpaBJiIeHO Ha
JOCTH)KEHHE JIMYHOCTHBIX, METalpPEAMETHBIX MW NPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynprate m3yueHus (U3MKM HAa YPOBHE OCHOBHOTO OOIIET0 OOpa30BaHUSY

oOyuaromierocsi 6yayT copMUpOBaHBI CIAEAYIONIKE JUYHOCTHBIE PE3YIbTaThl B YACTH:
1) nDaTpuMOTHYeCKOro BOCIIMTAHMSA:

IIPOSIBJICHUE MHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHMCKON
(bU3NYECKON HAYKH;

LIEHHOCTHOE OTHOLIEHUE K JTIOCTUKEHUSAM POCCUUCKUX YUEHBIX-(PUZHKOB;
2)  rpaxkIaHCKOrO0 U JyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

TOTOBHOCTh K AaKTMBHOMY Y4YacTHUIO B OOCYXJEHHH OOILIECTBEHHO-3HAYUMBIX U
TUYECKUX MPOOJIEM, CBI3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUN (PU3HUKY;
OCO3HAHUE BA)KHOCTU MOPAJIbHO-3THYECKHUX IPUHIIMIIOB B AESTEIBHOCTH YUYEHOTO;

3) 3CTETUYECKOIr0 BOCIIMTAHUSA:

BOCHPUSATUE JSCTETHUECKUX KauyecTB (pu3Muecko Hayku: €€ TrapMOHUYHOIO

ITOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JIJAKOHUYHOCTH;
4) 1EHHOCTH HAYYHOI'O IO3HAHMSA:

OCO3HaHUE LIEHHOCTH (U3NYECKOM HAyKM KaK MOIIHOIO MHCTPYMEHTa IO3HaHUs
MHpA, OCHOBBI PA3BUTHS TEXHOJIOTUH, BaJKHEUILIEW COCTABISIOIEH KYJIbTYpPHI;

pa3BUTHE HAy4YHOM JIOOO3HATENIBHOCTH, MHTEpeca K  HCCIEeI0BaTEeNIbCKON
NEeSATENbHOCTH;

5) ¢GopmupoBaHus KyJbTYpPbI 310POBbSI M SMOLMOHAJIBHOT0 0JIAT OOy YMSI:

OCO3HaHWE  LEeHHOCcTH  Oe3omacHoro oOpa3a  JKU3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, Ba)XHOCTH MpaBUil O€30MACHOTO MOBEACHUS Ha TPAHCIIOPTE,

Ha goporax, € 9JICKTPUYCCKHUM U TCIIJIOBBIM 06OPYI[0B3,HI/ICM B IOMAIIHUX YCJIOBHAX;
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c(hOpMHPOBAHHOCTh HABbIKA pediieKCHM, MPU3HAHUE CBOETO IpaBa Ha OIIMOKY U
TaKOT0 K€ TIpaBa y APYyroro 4ejJoBeKa;
6) TPyaOBOro BOCIIMTAHMSA:
aKTUBHOE Yy4YacTHE B PEHICHUM NPAKTUYECKUX 3amad (B pamMKax CEMbH,
00pa3oBaTENbHOM OpraHMu3allid, TrOpojJa, Kpas) TEXHOJOTMYECKOW U COIMaIbHOMN
HAIpPaBJICHHOCTH, TPEOYIOIIMUX B TOM YUCIIE U PU3NUECKUX 3HAHUM;
HWHTEPEC K MPAKTUICCKOMY U3YUICHHIO TIPO(deCcCHid, CBSI3aHHBIX ¢ (U3UKOM;
7) IKOJIOTHYECKOI0 BOCIIUTAHMSA
OpUEHTallMd Ha NMpPUMEHEeHHUE (PU3MYECKUX 3HAHWM I penieHus 3a7ad B 00JacTH
OKPYKAIOIIEH Cpe/Ibl, TNIAHUPOBAHUS IMOCTYIKOB W OIICHKU WX BO3MOYKHBIX TOCIICICTBUN
JUTSL OKPY>KaroIIeH CpeJibl;
OCO3HaHME TJI00AIBHOTO XapaKTepa SKOJOTUYECKUX MPOOIIEM U TyTeH UX pellieHus;
8) ajganmTanuM K M3MEHSIOUIUMCS YCIOBHUSIM COIUAIBLHOI ¥ PUPOTHOM Cpeabl:
NOTPEOHOCTh BO B3aMMOJCHCTBUU TIPHU BBINOTHEHUH HCCIECIOBAHUNA U TPOEKTOB
(M3UYECKOM HAMPABIEHHOCTH, OTKPBITOCTH OIBITY ¥ 3HAHUSM JIPYTHX;
MOBBIIICHUE YPOBHA CBOEH KOMIETEHTHOCTU Yepe3 MPaKTUUYECKYIO0 JACSTEIbHOCTD;
MOTPEeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHUH, B TOM YHucie GOPMYyITUPOBATh UJIEH,
TTOHSTHS, TUITOTE3BI O (PU3UIECKUX OOBEKTAX U SBIICHUSX;
OCO3HaHHUE JEe(PHUIIMTOB COOCTBEHHBIX 3HAHUNW W KOMIICTCHTHOCTEH B 00JacTH
busuKy;
IJJAHUPOBAHWE CBOETO PA3BUTHS B TPHUOOPETECHWH HOBBIX (PU3MUCCKUX 3HAHHM;
CTPEMJICHHE aHATM3UPOBATh U BBISBISTH B3AMMOCBSI3U MIPUPOJIbI, 00IIECTBA U
DKOHOMHKH, B TOM YHCJIE C UCIIOIh30BaHUEM (PU3NYECKUX 3HAHUM;
OIICHKA CBOWX JICUCTBUHM C y4€TOM BIMSHUS Ha OKPYXKAIOIIYIO CPEAY, BO3MOKHBIX
TJI00QTBHBIX TTOCTICACTBUH.
METAINIPEAMETHBIE PE3YJIBTATHI
B pesynprare ocBoeHHs mporpaMmbl Mo (U3UKE HAa YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHusi y oOydaromierocss OyayT chOpMHUPOBAaHBI METalpeIMETHBIC PE3YJIbTaThI,
BKJTFOYAIOIIUE ITO3HABATEIbHBIC YHUBEPCAbHBIC YICOHBIC TEUCTBUSA, KOMMYHUKATHBHBIC

YHHUBEpCaIbHbIE yUeOHbIE EHCTBUS, PEryJISITUBHBIE YHUBEPCAIbHbIEYyUeOHbIE JEHCTBHUSL.
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ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIe AeilCTBUS
ba3oBble JlornyecKue 1eMCTBUA:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIC IPU3HAKU OOBEKTOB (SBJICHUN);
yCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KJIacCU(UKAIIUA, OCHOBAHUS 1 000OIIEeHUS 1
CpaBHEHHS;

BBISBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B paccMaTpuBaeMbIX akTaxX, TaHHBIXU
HaOIIOJICHUSIX, OTHOCAIIUXCS K (DU3UYECKUM SIBJICHUSIM;

BBISIBIIATh TIPUYHWHHO-CIIC/ICTBEHHBIC CBS3U MPU M3YYCHUH (DU3UICCKUX SBIICHUU U
MPOIECCOB, JEJIaTh BBIBOJABI C HCHOJB30BAHUEM JEAYKTUBHBIX W WHIYKTUBHBIX
YMO3AKJIIOUCHHM, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3SAX (PU3UUYECKUX BEJINYUH;

CaMOCTOATENLHO BBIOUpATh CHOCOO pelieHus y4eOHOM (u3MuecKol 3anadu
(cpaBHEHHME HECKOJILKMX BapUAHTOB PEIICHUS, BHIOOp HAaMOOJEe MOAXOAIIETO C YIETOM
CaMOCTOSITENIHO BBIJICJICHHBIX KPUTEPUEB).
ba3zoBble uccienoBarebCKue JeHCTBUA:

HCMOJIb30BaTh BOMPOCHI KAK MCCIIEIOBATENLCKUI HHCTPYMEHT MO3HAHUS, ITPOBOJIUTD
10 CAMOCTOSITEJIBHO COCTABJIICHHOMY IUJIAHY OIIBIT, HECJIOKHBIN

(U3UYCECKHUI DKCIIEPUMEHT, HEOOJbIIIOe HCCienoBaHue (U3UICCKOTO SBJICHUS,
OIICHUBATh HA MPUMEHUMOCTH U JIOCTOBEPHOCTH MH(POPMAITUIO, TTOJIYYEHHYIO B X0/1€

VICCIIEIOBAHUSI WM KCIIEPUMEHTA;

CaMOCTOSITeNIbHO  (popMyupoBaTh 0000IIEHHS W BBIBOJBI IO pe3ysibTaTaM
MPOBEEHHOT0 HAOJIOICHUS, OTIBITA, UCCIICIOBAHUS;

IPOTHO3UPOBATh BO3MOXKHOE JalibHEMIIee pa3BuTHE (U3HUECKUX TIPOIIECCOB,a
TaKKe BBIJIBUTAThH MPEJINOI0KEHUS 00 UX Pa3BUTUM B HOBBIX YCIOBUSIX W KOHTEKCTaX.
Pa6Gora c undpopmanmeii:

MPUMEHSTh PA3IMYHBIE METOJIbI, MHCTPYMEHTHI W 3alpoChl MPH MOUCKE U 0TOOpE
MH(}OpMaAIMU WIH JAHHBIX ¢ YYETOM NPEATIOKEHHON yueOHOM pu3nyeckoi 3aaauu;

aHAIM3UPOBaTh, CHUCTEMATU3UPOBATH W  HWHTEPIPETUPOBATH  HH(POPMAIIUIO

Pa3IMYHBIX BUIOB U POPM MPEACTABICHHUS;
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CaMOCTOSITENILHO BBIOMpaTh ONTHUMANBHYIO (HOpMY MpeacTaBieHus HHGpoOpMauu M
WUTIOCTPUPOBATh pEIIAEMbIe 3a/a4ydl HECIIOKHBIMH CXEMaMH, JuarpaMmmamH, HHOMN
rpaduKoi M ©X KOMOMHAITUSIMHU.

KoMMyHuKATHBHBIE YHHBeEpPcaAJIbHbIe yieOHbIE TeiiCTBHA:

B Xo7e 0OCyXIeHus yuyeOHOro maTepuana, pe3yabTaToB Ja0OpaTOpHBIX pPadoT U
NPOEKTOB 33JaBaTh BOMPOCHI MO CYIIECTBY 00CYK/IaeMOil TeMbl M BBICKAa3bIBaTh HIICH,
HAIICJICHHbIC Ha pellieHue 3a7]aui U ToAepKaHue 01arokenaTeIbHOCTH OOIEeHUS;

COIMOCTABJIATh CBOU CYXKICHHUS C CYXKICHUSMHU APYTUX YYAaCTHUKOB JHAJIOTa,
OOHaApyXHBaTh Pa3ININE U CXOACTBO TO3UIIHIA,

BBIPAXKaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U TUChbMEHHBIX TEKCTAX;

nyOJIMYHO TMPEACTaBIATh PE3yNbTAThl  BBITOJHEHHOTO (PU3UYECKOrOo  OIbITa
(3KCTIEpUMEHTa, UCCIIEI0BAHUS, IIPOEKTA).

MOHUMATh M UCTIOJIH30BaTh MPEUMYIIIECTBA KOMaHIHON U MHIUBUAYaIbHOU pabOTHI
IPU PELICHUN KOHKPETHOU (hr3HuecKoil NpoOIeMbl;

NPUHUMATH 1€ COBMECTHOHN MAESITENbHOCTH, OPTaHM30BBIBATH JACUCTBUA MO €&
JOCTHKEHHIO: PaCHpeleNsiTh PO, 00CYXJaTh MPOLECCHl U PE3YyJbTaTbl COBMECTHOM
paboThI, 000011aTH MHEHUSI HECKOJIBKUX JTIOJICH;

BBITIOJHATH CBOIO YacTh pabOTHI, JOCTUTAs] KaueCTBEHHOTO Pe3yJbTaTra MO CBOEMY
HaIPaBJICHUIO U KOOPJMHUPYS CBOU JIEUCTBHUS C IPYTUMHU YWICHAMH KOMaH/IbI;

OLICHWBAaTh Ka4eCTBO CBOETO BKJIaJa B OOMHUHA TPOAYKT TIO KPUTEPHUSIM,
CaMOCTOSITENTbHO C(HOPMYTHMPOBAHHBIM YUaCTHUKAMU B3aHMMOICHCTBHSL.

PeryasiTuBHble yHHBepcajbHble y4eOHbIe /1eiicCTBUA
Camoopranusanus:

BBISIBIISITh TPOOJIEMBl B JKM3HEHHBIX M YYEOHBIX CHUTYyaIlMsX, TPEOYIOIUX st
pereHus GU3NIEeCKUX 3HAaHUMH;

OpPUEHTHPOBATHCS B Pa3NUYHBIX MOIXOJaX MPUHATHS pelleHui (MHAMBUIYAIBHOE,
MPUHSTHE PEIICHUS B TPYIINE, MPUHATHE PEIICHUN TPYIION);

CaMOCTOSITENIFHO COCTABJIATh aJTOPUTM pemIeHus (QU3MUYECKON 3aauu WIM TUTaHa
UCCIICIOBaHMUS C Y4ETOM HWMEIOIMXCI PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,

apryMEHTHPOBATh MPEIIAraeMbIE BAPUAHTHI PELICHHUI;
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JienaTh BbIOOp ¥ OpaTh OTBETCTBEHHOCTH 3a PEICHUE.
CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH HHTEJLJICKT:

JaBaTh aJ€KBaTHYIO OLIEHKY CUTYallUM U MIpesiaraTh IiaH e€ N3MEHEHMUS,;

OOBSACHATH MPUYUHBI JOCTUXKEHUS (HEIOCTHKEHHS) PE3yJbTaTOB JIEATEIbHOCTH,
JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YHCIIE€ B XOJ BBINOJHEHUS
(U3UYECKOTO WCCIICOBAHUS WM TMPOEKTa) HAa OCHOBE HOBBIX OOCTOSTEIHCTB,
W3MEHUBIINXCS CUTYaIlUH, YCTAHOBIIEHHBIX OMMOOK, BOSHUKIIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3yibTaTa LIEJU U YCIOBUSIM.

CraBuTh ceOst HA MECTO JApPYroro 4YeioBeKa B XOJ€ CIOpa WM JUCKYCCUU Ha
HAy4HYIO TEMY, TOHUMaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOTO.

[Ipu3HaBaTh CBOE MpaBO Ha OMMOKY MpHU pEelIeHUH (QU3UYECKUX 3a7ad  UIU B
YTBEPXKJCHUSIX Ha HAyUHBIE TEMBI M TAKOE e MPaBo JAPYroro.

MHNPEAMETHBIE PE3YJIBTATHI

K kxoHny oOydyeHuss B 7 Kiacce MpEeAMETHbIE pe3yJbTaThl Ha 0a30BOM YypOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH y 00YHAIOITUXCSI YMEHUI:

UCIIOJIb30BaTh TOHATHUS: (PU3NYECKHE W XUMHYECKUE SBJICHHs, HAOIIOICHUE,
AKCIEPUMEHT, MOJEJb, TUINOTE3a, CAUHUIBI (PU3MUYECKUX BEIMYUH, aTOM, MOJICKYJIa,
arperaTHbI€ COCTOSIHHMSI BemiecTBa (TBEpIOE, >KHUIKOE, Ta3000pa3HOE), MEXaHUYECKOe
JIBIDKEHUE  (paBHOMEpPHOE,  HEpPaBHOMEpPHOE,  MPSAMOJMHENHOE),  TPaeKTOpHS,
paBHOAeEHCTByIOIas cwi, naedopmanus (ympyras, IUlacTHUYecKas), HEBECOMOCTD,
COOOIIAIOIITNECS] COCY/IBI;

paznuuath sBiIeHUS (quddys3usi, TEMIoBOE JBMKEHUE YaCTUIl BEIECTBA,
PaBHOMEPHOE JBUKECHHE, HEPABHOMEPHOE IBUKECHHE, WHEPLHUS, B3aUMOJCUCTBUE TEIl,
paBHOBECHME TBEPABIX TEN C 3aKPEIUIEHHOW OChIO BpallleHWs, Iepenaya JaBIICHUS
TBEPABIMUA TEJaMH, >KUJIKOCTSIMU M ra3amu, arMocepHoe IaBJieHHWE, TIaBaHHUE Tel,
MPEBpAILCHUS] MEXaHUYECKON SHEPIUM) MO ONHCAHUIO MX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OITBITOB, IECMOHCTPUPYIOIIUX TAHHOE (PU3NUECKOE SIBJICHUE;

pacrio3HaBaTh MPOSBJICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUNW B OKpPY)KaIOIIEM

MUpE, B TOM Unciie (U3nIeCKre sIBICHHS B IPUPOJIC: TPUMEPHI IBUKEHUS C PA3TUIHBIMU
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CKOPOCTSMM B )XKMBOM U HEXMBOW NMPHUPOJE, NEHUCTBHUE CWIBI TPEHUS B MPUPOJE U
TEXHHUKE, BJIMSHHE aTMOC(EpHOro [aBliCHUS Ha >XUBOM OpraHus3M, IUIaBaHUE pBIO,
pplyard B TEJE 4YEJOBEKA, MPU ITOM IEPEBOJAUTH NMPAKTUYECKYIO 33Jady B y4eOHYIO,
BBIJIETISITh CYIIIECTBEHHbBIE CBOWCTBA (MPU3HAKH) (PU3NUECKUX SIBICHUM;

ONUCHIBATh M3yUYEHHBIE CBOWCTBA Tel U (PU3MYECKHE SIBICHUSA, HCIOIB3YS
¢u3nueckrue BeIMUMHBI (Macca, 00bEM, IUIOTHOCTh BELIECTBA, BpEMs, MyTh, CKOPOCTH,
CpeaHssl CKOpPOCThb, CHJIa YIIPYTOCTH, CHUJIA TSKECTH, BEC Te€Ja, CWJIA TPEHUs, JABIICHHUE
(TBEpHOrOo TeENa, KUAKOCTH, ras3a), BbITAJKUBAIOIIAs CHJIA, MEXaHW4YecKas padoTa,
MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHJIbl, KO3(QQUIUEHT TOJE3HOr0 JAEHCTBUS
MEXaHU3MOB, KWHETUYECKAasl W TOTEHLMAJbHAs JHEPrusi), MpPU ONUCAHWU MPAaBUIBHO
TPaKTOBaTh (PU3NYECKUN CMBICI HCIOJIBb3YEMBIX BEJIUYHMH, UX 0003HAYEHMSI M €AUHHULIBI
(¢u3NYECKUX BEJIMYMH, HAXOAUTh (POPMYJbl, CBS3BIBAIOLIUE JIAHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYrUMHU BEIMYUHAMH, CTPOUTH TIpaduKU H3YYEHHBIX 3aBHCHMOCTEN
(bu3NYECKUX BETUYNH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3NYECKHE SIBJIEHUS W IPOLECCHI, UCIOJIb3YS
IpaBWiia CIOKEHUs cuil (BIOJb OJHOHM mpsiMoii), 3akoH ['yka, 3akon Ilackains, 3aKkoH
Apxumena, IpaBUIO paBHOBeCHUs phluara (0J10Ka), «30JI0TO€ MPaBUIO» MEXAHUKH, 3aKOH
COXpaHEHUsI MEXaHWYECKON JHEpruu, MpU STOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIIMCBhIBAaTh €0 MaTEMaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3NYECKHUE SIBJIICHUSA, MPOLECChl U CBOMCTBA TeJl, B TOM YMKCIIE WB
KOHTEKCTE CUTyaluu IIPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBJISITh
NPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHWE M3 |—2 JOTMYECKHX IIaroBC
onopoil Ha 1—2 HM3y4YEHHBIX CBOWCTBA (PU3MYECKHUX SIBICHUM, (PU3NYECKHUX 3aKOHA WIIU
3aKOHOMEPHOCTH;

pemiath pacuéTHble 3afaud B 1—2 JEHCTBUS, HMCMONB3YsS 3aKOHBI U (POPMYIIBI,
CBA3BIBaIOIME (PU3NYECKHUE BETMUMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3aJaud 3alMChIBaTh
KpaTKOE YCIOBHUE, MOJCTaBIATh (PU3MUYECKHUE BEIWYMHBI B (HOPMYNBI U MPOBOJIUTH
pacy€Thbl, HAXOAUTh CIIPABOYHBIE JAHHbIE, HEOOXOAUMBIE JUIS PELICHUs 3a7a4, OLEHUBATh

PEaTUCTUYHOCTD MOJTYYEHHOU (PU3NYECKON BEIIMUUHBIL;
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pacno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEIIMTh MPU MOMOILIM (PU3UUECKUX
METOJOB, B OINMCAaHWM MCCIEAOBAHUSA BBIACISTh IPOBEPAEMOE MPEAINOTI0KEHUE
(rumnotesy), pa3nuyaTh U MHTEPIPETUPOBATH MOTYyUYECHHBIN pe3yIbTaT, HAXOIUTh OIIUOKHUB
XO/JI€ OIbITA, AENATh BBIBOJBI 110 €0 pe3yJIbTaTaM;

MPOBOAMUTH OMNBITHI IO HAOMIONECHUI0 (PU3UYECKUX SIBICHUN WM (U3NYECKUX
CBOMCTB TeJ: (POpMYyIUpPOBATH MPOBEPSEMbIEC MPEANOIOKEHUS, COOUPATh YCTAHOBKY U3
MPEJIOKEHHOTO0 000pYAOBaHuUs, 3alUCHIBaTh XOJ OMbITa U (OPMYJIHUPOBATH BHIBOJIBI,
BBIIIOJIHATh NPSIMbIE U3MEPEHHUS PACCTOSHUSA, BPEMEHHU, MACChl Tella, 00bEMA, CUJIbI U
TEMIIEpaTypbl C HUCIOJIb30BAHUEM AaHAJIOTOBBIX U IUGPOBBIX MPUOOPOB, 3ANUCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHON aOCOJIFOTHON MOTPEUTHOCTH U3MEPEHU;

IPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOMN (PU3MUECKOI BEIMYUHBI OT IPYro C
UCIIOJIb30BaHUEM MPSIMBIX M3MEPEHUHN (3aBUCMMOCTU MYTH PABHOMEPHO JIBUXKYILErOCs
TeJla OT BPEMEHM JIBMIKEHHUs TEJIA, CHJIBI TPEHUS CKOJIBKEHHUS OT Beca TeEJla, KaueCTBa
00paOOTKM TMOBEPXHOCTEM Tel W HE3aBUCUMOCTU CHJIBI TPEeHHs OT IUIOU[aau
CONPUKOCHOBEHUS TE€J, CUJIbl YINPYTOCTH OT YIUIMHEHHWs NPY’KUHBI, BBITAUIKUBAIOLIEH
CWIbI OT O00bEMa MOTPYKEHHOW 4YacTM Telda U OT IUIOTHOCTU JKMJIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH TeJla, OT INIyOHHBI, Ha KOTOPYIO MOTIPYKEHO TENO0, YCIOBUN
MJIaBaHUs TeJ, YCIOBUW pPaBHOBECHUS pblyara M OJIOKOB, YYaCTBOBaTh B IUIAHHMPOBAHUU
y4eOHOro HCCIIEOBaHUs, COOMpaTh YCTAaHOBKY U BBINOJHATh H3MEpPEHUSs, CIEIys
MPEAJIOKEHHOMY — IUIaHY, (UKCHUPOBATh  PE3yibTaTbl MOJYYEHHOW 3aBUCHMOCTH
($r3MYEeCKUX BETMYUH B BUJE MPEIIOKEHHBIX TaOMUI U TpapuKOB, J€JaTh BBIBOABIIIO
pe3yabpTaTaM UCCIIEN0BaHus;

MPOBOJUTh KOCBEHHBbIE M3MEpeHUs (U3MUYECKUX BEIMYHMH (IUIOTHOCTh BEUIECTBA
KUIKOCTM MW TBEPHOrO Tena, CUla TPEHUs CKOJIBKEHMs, JaBIICHHE BO3]yXa,
BBITAJIKUBAIOIIAs CUJIA, IEHCTBYIONIAS HA MOTPYKEHHOE B )KUJKOCTh TENO0, KOAP(UIIUEHT
MOJIE3HOTO ACHCTBUS MPOCTBHIX MEXAHU3MOB), CIEAYS MPEIIOKEHHON MHCTPYKIUU: MpU
BBITIOJTHEHUH HM3MEPEHUN CcOoOMpaTh HKCIEPUMEHTAJIbHYIO YCTAHOBKY M BBIUHCIATH
3HAYCHUE NCKOMOM BEJIMYMHBI;

coONI0aTh MpaBUila TEXHUKU O€30MacHOCTH mpu paboTe ¢ JabopaTOpPHBIM

000pyI0BaHUEM;
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yKa3blBaTh MPUHIUIIBI JEHCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, AUHAMOMETP, COOOIIAIOIINECS COCYJbI, OapOMEeTp, pblyar, MOJBHXKHBIA H
HEMOJIBM)KHBIN OJIOK, HAKJIOHHAS TIOCKOCTH;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS H3YyYEHHBIX MPUOOPOB U TEXHUUECKHUX
YCTPOMCTB C ONOPOM HAa HX ONUCaHusA (B TOM 4YHCIE: MNOAUIMIHUKH, YCTPOMCTBO
BOJONPOBOJIA, TUAPABINYECKUI IPECC, MAHOMETP, BBICOTOMEpP, IOPIIHEBOM HAaCOC,
apeoMeTp), WCIOJIb3ysl 3HAHUS O CBOMCTBAX (PU3MYECKUX SBJICHHUM W HEOOXOAUMBIC
¢bu3nyeckre 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOAUTH MpUMEPhl (HAXOAUTh HMHGOPMALMIO O MPUMEPAX) MPAKTUIECKOTO
UCIIOJIb30BaHUS (PU3MYECKUX 3HAHUW B TOBCEIHEBHOM JKM3HM A oOOecreyeHus
0e30MacHOCTH MpH OOpalleHHd C T[pudopaMM U TEXHUYECKUMH YCTPONCTBaMH,
COXPaHEHUS 3/10pOBbSl U COONIOIEHUSI HOPM 3KOJIOTHUECKOT0 MOBEACHUS B OKPYXKaroIlen
cpene;

OCYILECTBIIATh OTOOP HCTOYHMKOB HH(popMauuu B HTepHETE B COOTBETCTBHMC
3aIaHHBIM TIOUCKOBBIM 3allpOCOM, HA OCHOBE MMEIOIIMXCS 3HAHWUW U IyTEM CPaBHEHMS
pa3IMYHBIX MCTOYHUKOB BBIIEIATH MH(POPMAIMIO, KOTOPAsl SIBISIETCA MPOTUBOPEUYUBOM
WA MOXKET OBITh HEAOCTOBEPHOMT;

UCIIOJIb30BaTh TPHU  BBIMOJHEHUH YYEOHBIX 33aJaHUN  HAYyYHO-TOMYJISPHYIO
auTepaTypy (U3MUECKOro COJEp)KaHWUs, CIPaBOYHBIE MaTepuaibl, PECypChl CETH
WurtepHer, Bnagerp mNpuéMaMud  KOHCIEKTHUPOBAHUS  TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE 2—
3 UCTOYHUKOB MHPOPMALIUK (PU3HUECKOTO COJAEPIKAHMS,

JeNaTh KpaTKUe COOOIIEHNs O pe3yJbTaTaX MPOEKTOB UM YYEOHBIX MCCIEI0BaHUM, TPU
ATOM TPAaMOTHO WCIIOJh30BaTh W3YYCHHBIM TOHATUWHBIA ammapaT Kypca (QU3HKH,
CONPOBO’K/JIaTh BBICTYIUICHUE TIPE3CHTALIUEN;

IIPU BBITIOJTHEHUH YU€OHBIX MPOEKTOB U UCCIEAOBAHUN PACTIPEAETATh 00s3aHHOCTUB
IPYIIE B COOTBETCTBUU C MOCTABJICHHBIMH 3a/1a4aMH, CIEAUTH 34 BBIIOJHEHUEM ILIaHA
NEUCTBUN, aJleKBaTHO OILICHUBATh COOCTBEHHBIM BKJIAal B JEATEIBHOCTb TPYIMIIbI,

BBICTPAaUBATb KOMMYHHKAaTUBHOC B3aI/IMOI[eI‘/JICTBI/IC, YUUTBIBAsA MHCHUC OKPYKAOIINX.
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K konmy oOywyeHuss B 8 Kkiacce NpeAMETHbIE pe3yjbTaThl Ha 0a30BOM YpOBHE
JOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHUM:

UCIIOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE ABUKEHUE aTOMOB U
MOJIEKYJI, arperaTHbleé COCTOSIHHS BEIEeCTBAa, KPUCTAJUIMUECKHME U aMopdHbIe Tena,
HACBIIICHHBI U HEHACBHIIICHHBIN Map, BIAKHOCTh BO3/AyXa, TEMIEpaTypa, BHYTPEHHSSA
SHEPrUs, TEIUIOBOM ABUTATElNb, 3JIEMEHTAPHBIA AJIEKTPUUECKUI 3apsijl, IJIEKTPUUECKOe
1oJie, MPOBOJHUKU U TUAJIEKTPUKU, TIOCTOSIHHBIN 3JEKTPHUUECKUN TOK, MAarHUTHOE TIOJIE;
pa3nuuaTh SBICHHUS (TEIUIOBOE pAaCHIMpEHUE M CKaThe, TeIlonepenaya, TerIoBOe
paBHOBECHE, CMauMBaHKE, KAlIWJUISIPHBIE SIBJICHUS, UCTIApEHUE, KOHICHCAIIHS, IIJIaBJICHUE,
KpucTaymm3anusi  (OTBepJieBaHME), KWIICHWE, Terulonepeaada (TErIonpOBOJHOCTS,
KOHBEKLIMSI, M3IY4YEHHUE), DJIEKTPU3alusl TeJ, B3aUMOJICHCTBUE 3apsiioB, JEHCTBUS
AIIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMblKaHHE, B3aUMOJICHCTBUE MAarHUTOB, JEWUCTBUE
MarHMUTHOTO TIOJS Ha TMPOBOAHUK C TOKOM, OJIEKTPOMAarHUTHAas WHAYKIHSA) TI0
OIHMCaHUIO UX XapaKTEPHBIX CBOMCTBY HA OCHOBE OINBITOB, JEMOHCTPUPYIOIIMX JIaHHOE
(u3HUECKOe SABICHHUE;

pacrno3HaBaTh MpPOSBICHUE M3YYCHHBIX (PU3MUECKUX SBICHUM B OKpYKAIOIIEM
MHUpE, B TOM 4Hcje (PU3UUECKHE SBJICHUS B NMPUPOJE: MOBEPXHOCTHOE HATSIKEHHUE U
KaMWUIApHBIE SIBICHWSI B TIPUPOJIE, KPUCTAUIBI B Tpupoae, uinydenue ComHIa,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00Opa3oBaHME pPOCHI, TyMaHa, WHEs, CHEra,
AIIEKTPUYECKHUE SIBJICHUS B aTMOc(epe, dICKTPUUECTBO KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3eMiTi, Ipeid MOITFOCOB, PO MArHUTHOTO TOJIS JUIS JKU3HU Ha 3emJie, MOJIIPHOE
CUSHHE, TpH 3TOM MEpPEBOAMTH MPAKTUUYECKYI0 3aJadyy B Y4eOHYIO, BBIICIATD
CYILIECTBEHHbIE CBOMCTBA (MIPU3HAKH) (PU3NUYECKUX SIBJICHUMN;

ONKCHIBAaTh HM3yUYEHHBIE CBOWCTBA Tel U (PUIUUYECKUE SBJICHUS, HCIOJIb3YS
¢usznyeckue BENWYMHBI (TeMmIepaTypa, BHYTPEHHSS SHEPrusi, KOJMYECTBO TEIUIOTHI,
yaenbHas TEIUIOEMKOCTh BEIIECTBA, yAETbHAs TEIUIOTa TUTABIICHUS, yIelIbHas TEIIoTa
napooOpa3oBaHusi, yJAENbHAs TEIUIOTa CrOpaHWs TOIUIMBA, KOA(DPHUIIMEHT TMOJIE3HOTO
JCHCTBHS TETIOBOW MAIIIMHBI, OTHOCHUTENBbHAS BIAKHOCTh BO3AyXa, OSJCKTPHUSCKUN
3apsif], Cuja TOKa, dJEKTPHUECKOEe HAMPSKEHHE, COMPOTHUBIICEHUE MPOBOIHUKA, YAEIHLHOE

COIMPOTHUBJICHUC BCIHICCTBA, pa60Ta N MOHTHOCTB JJICKTPHYCCKOI'O TOKa), IIpu OIMKMCaHHUHU
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NPaBUJIBHO TPAKTOBATh (PU3UYECKHUM CMBICI MCIOJIb3YEMbIX BEJIMYMH, 00O3HAUYECHHS U
SAVHUIBI  (DU3UYECKUX BEIWYMH, HAXOAUTh (OPMYINbBI, CBS3BIBAIONIUNE JTAHHYIO
(U3MYECKYI0 BEJIMYMHY C JPYTMMHM BEJIUYMHAMH, CTPOUTHh TpaduKu H3yUYEeHHBIX
3aBUCUMOCTEH (PU3NUECKUX BEJIMYMUH;

XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WUYECKHE SIBICHUS W TPOIECCHI, MCIOJB3YS
OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHHUSI BEILECTBA,
MPUHLININ CYNEPIO3UIMU MoJieH (Ha KaUueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsja,
3akoH Owma s ydacTka nenu, 3akoH Jxoyns—JIeHna, 3akoH COXpaHEHUsI SHEPTrUu,
[P 3TOM JIaBaTh CIIOBECHYIO (DOPMYITUPOBKY 3aKOHA M 3alHUCHIBATH €I0 MATEMATHYECKOE
BBIPAXKEHUE;

OOBSACHATh (PU3MUECKHE TPOLIECCHl U CBOMCTBA TENl, B TOM YHWCJIE U B KOHTEKCTE
CUTyallud  MPAKTUKO-OPUEHTUPOBAHHOTO xapakrepa: BBISIBJISIT  [PUYMHHO-
CJICICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 1—2 JOrMYecKuX 1IaroB ¢ ornopout Ha 1-2
M3YYEHHBIX  CBOMCTBa  (pU3MUECKUX  SIBICHUW,  (U3MYECKUX  3aKOHOB WM
3aKOHOMEPHOCTEN;

pemarh pacu€THble 3a7aud B 2—3 JEUCTBUS, MCIOJIB3YS 3aKOHBI U (HOpPMYIIBI,
CBs3BIBaIONUE (PU3NYECKHUE BETUYMHBI: HA OCHOBE aHAJIM3a YCJIOBHSI 3a/1au 3aMUChIBATh
KpaTKOE€ YCJIOBHUE, BBISBJISITH HEJOCTATOK JAHHBIX IS PEIICHUs 3a7adyu, BbIOMpPATh
3aKOHBI ¥ (HOPMYJIIBI, HEOOXOAUMBIE JIJIsl €€ PeIIeHUs, TPOBOAUTH PACUETHl U CPABHUBATH
MOJIYYE€HHOE 3HAaUeHNEe (DU3UUECKON BETMYUHBI C U3BECTHBIMU JJAHHBIMU;

pacrio3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIUA (PU3HUECKUX
METOJI0B, UCIIOJIb3Ys ONMKHCAHUE UCCIIEIOBAHMS, BBIAEIATH IPOBEPSEMOE MPENOI0KEHUE,
OIICHUBATh MPABUIILHOCTh MOPSJIKA TPOBEACHUS UCCIICIOBAHUS,IE]IaTh BHIBO/IbI;

MPOBOJUTH OMNBITHl MO HAOIMIOACHUI0 (PU3NYECKUX SIBICHUN WIH (U3HIECKUX
CBOMCTB TeJ (KalmuJUISPHBIE SBJICHHS, 3aBUCUMOCTH JIaBJICHUs BO3[yXa OT €ro o0bhéma,
TeMIepaTypbl, CKOPOCTH TMpOoIlecca OCThIBAaHUS M HAarpeBaHUs MPU U3IYyUYCHUHU OT IIBETa
M3JIyvarome  (morjomaronmeid) MOBEpXHOCTH, CKOPOCTh HCHapeHusi BOABI  OT
TeMrepaTypbl OJKUJIKOCTH U IUIOMaAM €€ TOBEPXHOCTU, DJCKTpU3alMs Tel U
B3aMMOJICUCTBUE DJJICKTPUUYECKUX 3apsJIOB, B3aMMOJEHCTBUE TMOCTOSHHBIX MAarHUTOB,

BHU3yaJIn3allisl MArHUTHBIX MOJICH TTOCTOSIHHBIX MargumToOB, I[eﬁCTBHH MAarouTHOTI'O ITOJIA
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Ha NPOBOJAHMK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHWTa, CBOWCTBA JJIEKTPOABUIATEIS
MIOCTOSIHHOTO  TOKa): (OpPMYJMpPOBAaTh MPOBEPSIEMBIE MPEAMOJIOKEHHS, COOUPATH
YCTaHOBKY M3 IPEUI0KEHHOTO 000pYA0BaHUs, OIMCHIBATh X0/ ONbITA U (POPMYIUPOBATH
BBIBO/IbI;

BBIIIOJIHATh NPSMbIE HM3MEPEHUS TEMIIEPaTypbl, OTHOCUTEIBHOM BJIAXKHOCTHU
BO3/yXa, CHJIbI TOKA, HAIPSDKEHHS C HCIHOJb30BAHUEM AHAJIOTOBBIX MPUOOPOB MU
JaTYNKOB (PU3UYECKHX BEIUYMH, CpPaBHUBATh pE3yJIbTaThl H3MEPEHUH C yu&TOM
3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH;

IPOBOJNUTD UCCIIEI0BAHUE 3aBUCUMOCTH OAHON (PU3MUECKON BEIMUYUHBI OT IPYro C
WCIIOJIb30BAaHUEM TPSMBIX M3MEPEHUN (3aBHCUMOCTb COINPOTHUBIICHUSI MPOBOJAHHUKA OT
€ro JUIMHBI, IUIONIaJM IONEPEYHOr0 CEYEHUS M YJEIBHOTO COIPOTHUBIICHHS BEILECTBA
IIPOBOJIHMKA, CHJIBI TOKA, UAYILIEr0 Yepe3 MPOBOJHMK, OT HANPSHKEHHS HA IPOBOJHMKE,
HCCJIEIOBAHUE TIOCIEOBATENBHOIO M MapajJIeIbHOTO COEIWHEHUN TMPOBOJAHHUKOB):
IUIAHUPOBATh UCCIEIOBAaHUE, COOMPATh YCTAHOBKY M BBINOJHATh U3MEPEHHUS, CIELYs
MPEAJIOKEHHOMY IIJIaHy, (PUKCHPOBATh PE3yJbTaThl MOJYYEHHOW 3aBUCHUMOCTH B BUJE
TabyIuL ¥ TpauKOB, A€JaTh BBIBOBI IO PE3yIbTaTaM HCCIIEA0BaHNUS;

IPOBOJUTH KOCBEHHBIE U3MEPEHUs (PU3NUECKUX BEJIUYUH (yAeTIbHas TEIJI0EMKOCTh
BEILIECTBA, COMPOTHUBJICHUE IMPOBOJHUKA, PabOTa M MOIIHOCTH 3JIEKTPUYECKOIO TOKA):
IUIAHUPOBAaTh ~ U3MEPEHMs, COOMpaTh JKCHEPUMEHTAIbHYIO  YCTAHOBKY, CIEIYs
MPEAJIOKEHHOW UHCTPYKIMHU, U BBIYUCIIATHh 3HAUEHUE BEIHMYUHBI;

coONI0aTh MpaBWJla TEXHUKH Oe30MacHOCTH Npu paboTe ¢ JadopaTOPHBIM
000py1I0BaHUEM;

XapaKTEepU30BaTh MPUHIUIBI JEHCTBHS M3YyYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB € OMOpPOl Ha MX OMUCaHUs (B TOM YHCIE: CUCTEMa OTOIUICHUS JIOMOB,
TUTPOMETP, MapoBasi TypOrHa, aMIIepPMETP, BOJIBTMETP, CUETUHK IIEKTPUUECKONIHEPT U,
ANIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTeNbHbIE 3JIEKTPONPHOOPHl  (IIPUMEPHI),
ANEKTPUYECKUE TMPEAOXPAHUTENN, 3JIEKTPOMATHUT, 3JIEKTPOJIBHUIaTelb IOCTOSIHHOTO
TOKa), WCIOJB3ysS 3HAaHUS O CBOMCTBaX (PU3MUECKUX SBICHUM U HEOOXOIUMBbIC

(bHBH‘ICCKI/Ie 3aKOHOMCPHOCTH,
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pacrno3HaBaTh NPOCThIE TEXHUYECKUE YCTPOWCTBA U HM3MEPUTEIbHBIE MPUOOPHI IO
CXeMaM M CXEMaTUYHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETpP, TEPMOC, ICHUXPOMETP,
TUTPOMETp, JIBUraTellb BHYTPEHHETO CrOpPaHUs, AJIEKTPOCKOII, PEOCTar), COCTaBIAThH
CXEMBbI JJIEKTPUYECKHX LENell C MOCIeA0BaTENbHBIM U MapajuIeIbHBIM COCAUHEHUEM
AJIEMEHTOB, pa3iuyas yCIOBHBIE 0003HAYCHHS SJIEMEHTOB AJIEKTPUUECKHUX IIETeH;

OPUBOJUTH TPUMEPHI (HAXOAUTh HH(OpPMALMIO O MPUMEPAX) MNPAKTUYECKOTO
UCIIONIb30BaHUsl (PU3UYECKMX 3HAHUM B TOBCEAHEBHOM JKU3HU [UIsI OOECHeYeHUs
0€30MacHOCTH MpU OOpAIIEHUH ¢ IPUOOPaMH M TEXHUYECKUMH YCTPOMCTBAMU, COXPAaHEHHUS
3JI0POBBSI U COONIOJICHHUS HOPM KOJIOTHUECKOTO ITOBEJIEHUS B OKPY KalOIIEH Cpe/Ie;

OCYULIECTBJISITh MOMCK HMH(pOpMalnuu (puanyeckoro coaepxkanus B MHTepHere, Ha
OCHOBE HMCEIOUIMXCS 3HAHUW W NYTEM CPAaBHEHMS JIONOJHUTEIBHBIX HCTOYHHKOB
BBICNIATh MH(OPMALIMIO, KOTOpas SBJISETCS MPOTUBOPEUYMBOM WM MOXKET OBbITh
HEJIOCTOBEPHOM;

UCIOJIb30BaTh IMPU  BBINOJIHEHWU YYEOHBIX 3aJaHUl  Hay4HO-TIOMYJSPHYIO
auTepaTypy (PU3MYECKOTrO COJEpKaHMUs, CIPAaBOYHBIE MaTepuaibl, PECYpPChl CETH
WuTtepHer, BiageTb NpuéMaMM  KOHCIEKTUPOBAaHUS  TEKCTa, IpeoOpa3oBaHus
nH(pOpMaIUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co3JaBaTh COOCTBEHHBIE MHUCbMEHHBIE U KPATKUE YCTHBIE COOOIIEHHs, 00001as
MH(POPMALIMI0O U3 HECKOJIBKMX HMCTOYHHUKOB (PU3UYECKOTO COAEpXk aHHs, B TOM YHCIE
nyOJMYHO  MPEACTABISATH  PEe3ydbTaThl  MPOEKTHOM WM HCCIEHOBATENbCKOM
JEeSATENBbHOCTH, TPU 3TOM TPAMOTHO HMCIIOJIb30BaTh M3YYECHHBIM MOHSATUHHBIN ammapat
Kypca (pU3MKH, COMTPOBOXK/IATh BBICTYIUICHUE MTPE3CHTALINEH;

IPU BBINOJHEHUU YYEOHBIX MPOEKTOB M HCCIAEAOBAHUM (PU3MUECKUX IMPOIECCOB
pacnpeenaTb 00f3aHHOCTH B TpYINIE B COOTBETCTBUHU C IOCTABJICHHBIMH 3aJayaMu,
CIEIUTh 32 BBINOJIHEHUEM IIJJaHA JCHCTBUA M KOPPEKTHPOBATH €ro, aJeKBATHO
OLICHMBaTh  COOCTBEHHBbIM  BKJIAJ B  JACATENBHOCTh  TPYNIbI,  BBICTPaUBaTh
KOMMYHHKaTUBHOE B3aUMOJEHCTBHE, IPOSBIISS TOTOBHOCTh pa3periaTh KOH(IUKTHL.

K konIry 00yueHus B 9 kjlacce mpeIMETHbIE PE3YJIbTAThl HA 0a30BOM YPOBHE JOJIKHBI

oTpaxaTh CHOPMUPOBAHHOCTD Yy 00YUAIOIUXCS YMEHUI:
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UCIIOJb30BaTh TMOHATHS: CHCTEMA OTCYETA, MaTepHalbHas TOYKA, TPACKTOPUS,
OTHOCHUTEIFHOCTh MEXAHHYECKOTO ABWXKEHUS, Aehopmanus (yrnpyras, IUIacTHYEcKas),
TPEHHUE, LICHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTh U MEPETPY3KH, LEHTP TIKECTH,
a0COJIOTHO TBEPJOE TENO, LEHTP TSKECTHU TBEPJAOTO Teja, PABHOBECUE, MEXAHUUYECKHE
KoJieOaHWs ¥ BOJIHBI, 3BYK, HH(MPA3BYK M YIbTPA3BYK, AIEKTPOMATHUTHBIC BOJIHBI, IIKAJIa
AIIEKTPOMATHUTHBIX BOJIH, CBET, OJU30PYKOCTh U IaJbHO30PKOCTh, CIIEKTPHI UCITyCKaHUS U
MOTJIONICHHUS, anb(da-, 6eTa- 1 TaMMa-u3TydeHUs, U30TOIbI, SAepHAsT YHEPTETHKA;

paznuuath SBJICHUSA (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJMHEHHOE JBHXKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUKEHUE, CBOOOJHOE MaJIeHUE TeJl, PaBHOMEPHOE
JBIKEHUE 10 OKPY>KHOCTH, B3aUMOJIEHCTBUE TEJl, PEAKTUBHOE JABUKEHHE, KOJieOaTeIbHOE
JIBDKEHUE (3aTyXalollllue W BBIHYXKJEHHBIE KOJieOaHUsI), pe30HAHC, BOJIHOBOE JBUKCHUE,
OTpa)X€HUE 3BYKa, MPSIMOJUHENHOE PACIIPOCTPAHEHUE, OTPAKEHUE U NPEIIOMIICHUE CBETA,
MIOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3JIOKEHHE OEJIOro CBETa B CHEKTP U CIOKEHHE
CIIEKTPAJIbHBIX  LIBETOB,  JUCIEPCUS  CBE€TA, €CTECTBEHHAs  PaJUOaKTUBHOCTb,
BO3HUKHOBEHHE JIMHEMYATOr0 CIEKTpa M3JIY4YeHHUs) IO OIMUCAHUI0O HMX XapaKTEPHBIX
CBOMCTB U Ha OCHOBE ONBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YyUYCHHBIX (PU3MUECKHUX SIBJICHHUN B OKPYKAIOIIEM MUPE
(B TOoM uucne GU3NYECKUE SBJICHUS B MPUPOJIC: MPUIUBBI U OTJIUBBI, IBUKEHUE TUIAHET
ConHEeYHO! CHCTEMBI, PEAKTUBHOE JBH)KEHUE JKUBBIX OPraHU3MOB, BOCIPUSITHE 3BYKOB
KUBOTHBIMH, 3€MJICTPSICEHUE, CENCMUYECKHE BOJIHBI, I[yHAMH, 3XO0, IBETA TEJI, ONTHYECCKUE
SBJICHUS B TMpPUpOJE, OUOJOTUYECKOE JEHCTBUE BHUJIUMOTO, YJIbTPAPUOJIETOBOTO H
PEHTI€HOBCKOTO M3TYyYEHUN, €CTECTBEHHBIN pPaTuOaKTUBHBIA (DOH, KOCMHUYECKHUE JIYYH,
PaJIUOAKTUBHOE U3JIYYCHHE MPUPOJHBIX MHUHEPATIOB, JICMCTBUE PAAUMOAKTHUBHBIX
M3IIy4CHU Ha OpraHu3M 4YeJOBEKa), NMPH ITOM TMEPEBOJUTH MPAKTHYECKYIO 3a/Jady B
y4eOHYI0, BBIJICISTH CYIIICCTBEHHBIE CBOMCTBA (MPU3HAKHY) (U3HUECKUX SBJICHHUIA,

OMMUCBHIBATh M3Y4YEHHbIE CBOMCTBA Tel U (U3UYECKHUE SBJICHUS, WCIOIb3YS
¢u3nYecKue BEIWYUHBI (CPeIHSss U MTHOBEHHAs CKOPOCTh Tejla MPH HEPAaBHOMEPHOM
JIBWXKEHUM, YCKOPEHHE, IMEpPEMENICHHUE, MyTh, YIJIOBas CKOPOCThb, CWJIa TPEHUs, CHUJIa
VOPYTOCTH, CHJIa TSDKECTH, YCKOPEHHE CBOOOJHOIrO MajJeHMs, BEC Tella, UMITYJIbC TeJa,

HMITYJIbC CHIIbI, MCXaHHYCCKasd pa60Ta N MOIIHOCTb, INOTCHHOHMAJIbHAA OHCPIUsd TCIIA,

32



INOJHATOIO HAJ IOBEPXHOCTBIO 3€MJIM, IIOTEHLMAIbHAS HHEPIUs CXKATOU HNPYKUHBI,
KMHETUYECKasi dHEPTus, TMOJHasi MEeXaHW4ecKas SHEprusi, Mepuo] U 4acToTa KojeOaHUH,
JUIMHA BOJIHBI, T'POMKOCTh 3ByKa WM BBICOTa TOHA, CKOPOCTb CBETa, IIOKAa3aTellb
IOpPEJIOMJICHUSI CpEnbl), NpPU OINUCAHUM MPaBWIBHO TPaKTOBaThb (U3MUECKUNA CMBICH
UCIIOJIb3YEMBIX BEJIMYUH, OOO3HAYEHUS M EIUHUIBI (DU3HUECKUX BEJIUYUH, HAXOAUTH
(GopMyJibl, CBSI3BIBAIOLIME JAHHYI (DU3MUECKYIO BEJIMYMHY C JIPYTMMM BEJIUYUMHAMM,
CTPOUTH TPAPHUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYHUH;

XapaKTepU30BaTh CBOMCTBA TeM, GU3NYECKUE SBICHUS U MPOIECCHI, UCTIONB3YS 3aKOH
COXpPAHEHUS JHEPrUH, 3aKOH BCEMHUPHOIO TATOTEHHs, NPUHLUI CYIEPHO3ULIMU CHII,
MPUHIUI OTHOCUTENBHOCTH ['anmuies, 3akoHbl HbIOTOHA, 3aKOH COXPAaHEHHsI MMITYJIbCA,
3aKOHBI OTPAXKEHUS U MPEIOMIICHUS CBETA, 3aKOHBI COXPAaHEHHUsI 3apsI0BOIO U MACCOBOIO
qucesl MpU SACPHBIX PEaKLUMsIX, P 3TOM J1aBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U
3aMKUChIBATh €r0 MATEMATUYECKOE BhIPAKEHUE;

OOBSACHATh (PU3UYECKHE IMPOLECChl U CBOWCTBA TEJ, B TOM YHUCJIE€ M B KOHTEKCTE
CUTYallMi MPAaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBISBIATH IPUUMHHO- CJIE/ICTBEHHbIE
CBSI3H, CTPOUTHb OOBSICHEHHE M3 2—3 JIOTUYECKHUX IIAaroB C OMNOpPOM Ha 2—3 HM3yYEHHBIX
CBOMCTBA (PU3UYECKUX SIBJICHUH, PU3NUYECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THble 3a7auyd (OMMparoIIMecss Ha CUCTeMYy U3 2—3 ypaBHEHHH),
UCHOJIBb3YSl 3aKOHBI U (POPMYJIbI, CBsI3bIBarOUIMe (PU3MUYECKHE BEJIMYMHBI: HAa OCHOBE
aHajM3a YCJOBHUS 3aJauyM 3alKChIBaTh KPATKOE YCIOBUE, BBISIBISATH HEIOCTAIOLIUE WIIN
M30bITOYHBIE JAaHHBIC, BBIOMPATH 3aKOHBI M (POPMYJbI, HEOOXOAMMBIE [JISl PEIICHUS,
MPOBOAMUTH PAacUYEThl U OLEHUBATh PEATTMCTUUHOCTH MOJYYEHHOTO 3HAYEHUs (PU3UUYECKOM
BEJIMYMHBL;

pacrno3HaBaTh MNpPOOJIEMbI, KOTOPHIE MOYKHO PEIIUTh MPU TMOMOIIM (U3HYECKUX
METO/IOB, UCIIOJb3Ysl ONMCAHUE UCCIEIOBAHMS, BBIIEIATh MIPOBEPSIEMOE MPEAIOI0KEHHE,
OLICHMBATh MPABWIBHOCTh TOPSAAKA IPOBEACHUSI HCCIEAOBAHMS, JElaThb BbIBOJbI,
MHTEPIPETUPOBATH PE3YJIbTAaThl HAOIIOCHUN U OIBITOB;

IPOBOJUTH ONBITHI 110 HAOIIOACHUIO (PU3NYECKUX SIBICHUN WU (PU3NYECKUX CBOMCTB
Ten (M3ydyeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHUs PHEPTUH, 3aBHUCHUMOCTH

nepuoAa KojeOaHui MPY>KUHHOTO MasTHUKA OT MacChl Ipy3a U JKECTKOCTH MPYXKUHBI U
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HE3aBUCUMOCTh OT aMIUTUTYIbl MaJlbIX KOJIeOaHWH, MPSAMOJIWHEHHOE paclpoCTpaHCHHE
CBETa, paslio’kKeHUue OENoro CBeTa B CIEKTP, U3YUYCHHUE CBONCTB M300paXKeHUS B INIOCKOM
3epKaje M CBOWCTB H300paKE€HUS TpeaMeTa B CcoOWparomiel JHuH3e, HaOo/IeHUE
CIUIOIIHBIX M JIMHEWYATHIX CHEKTPOB M3IYYCHHsI): CAMOCTOSITEILHO COOMPATh YCTAaHOBKY
U3 U30BITOYHOrO Habopa 00OpyAOBaHMS, OMHUCHIBATH XOJ OMbITA M €ro pPe3yJbTaThl,
(GbopMyIIPOBATh BHIBOJIHI;

MPOBOAUTH MPU HEOOXOJAMMOCTH CEPHUIO MPSMBIX M3MEPEHUM, OMpeAessisi CpeaHee
3HaYeHUE U3MEepsSeMOl BeIMUMHBI ((POKYCHOE paccTOsHHE coOUparoe JHH3bI),
000CHOBBIBaTh BBEIOODP CIOCc00a U3MepeHus (M3MEPUTEIHLHOTO MPpUodopa);

MPOBOANTH MCCIIEIOBAHUE 3aBUCHUMOCTEH (PU3UYECKHX BEIMYMH C HCIOJIB30BAHHUEM
MPSIMBIX U3MEpPEHUN (3aBUCUMOCTH MYTU OT BPEMEHU MPU PABHOYCKOPEHHOM JBHKEHUU
0e3 HayaJbHOM CKOPOCTH, Mepuojaa KojeOaHW MaTEeMaTHYECKOTO MAsTHHKA OT JTMHBI
HUTH, 3aBUCUMOCTH yTJia OTPaKECHHUS CBETA OT yIila MaJCHUS U yIiia IPEeJIOMIICHUS OT yria
MajieHus1): IUIAHUPOBAaTh  HCCIEAOBAHHE, CaMOCTOATENbHO COOMpAaTh  YCTAHOBKY,
(UKCUPOBATh PE3yIbTATHl IOJYYCHHOW 3aBUCUMOCTH (M3MYECKUX BEIMYWH B BHIIC
Tabnuil ¥ rpaduKoB, JAEIaTh BHIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHUS;

IPOBOJUTH KOCBEHHBIC H3MEpEHUs (PU3MUECKUX BEIMYUH (CPEIHSIE CKOPOCTh U
YCKOpEHHUE Tella MPH PAaBHOYCKOPEHHOM JBM)KCHHH, YCKOPEHHE CBOOOIHOTO TMaJleHUs,
KECTKOCTh TPYXKUHBI, KOIDPHUIIMEHT TpPEHUS CKOJBKEHUS, MEXaHHueckas paboTa u
MOIIHOCTh, YACTOTa W MEPHO KOJIeOaHUI MaTEeMaTHYECKOTO U MPYXKHUHHOTO MasTHUKOB,
OTITUYECKasl CUJIa COOMPAIOIIEH JIMH3BI, paJUOaKTUBHBIN (HOH): MIAHUPOBATH U3MEPEHHUS,
coOupaTh OSKCIEPUMEHTAIbHYIO YCTaHOBKY U  BBINIOJIHATH HW3MEPEHHUs, CIEIys
MPEIOKCHHOW WHCTPYKIIMH, BBIUMCIATH 3HAYCHHWE BEIWYMHBI W aHAJTU3HPOBATH
MOJIyYeHHBIC PE3YNIBTATHI C YUETOM 33JJaHHOM MOTPEITHOCTH U3MEPEHU;

coOmo/IaTh TMpaBWia TEXHUKH O€30MacHOCTH TMpu pabore ¢ J1abopaTOpHBHIM
000opy10BaHUEM;

pasznuyaTh OCHOBHBIC MPHU3HAKK WM3YYEHHBIX (U3HUECKUX MOJENICH: MaTepHallbHAS
TOYKa, aOCONIOTHO TBEPAOE TENO, TOYCUHBI HCTOYHUK CBETa, JIyd, TOHKas JIMH3A,

ImIaHe€TapHas MOACIIb aTOMa, HYKJIOHHas MOJCJIb aTOMHOIO sapa,
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XapaKTepU30BaTh MPUHIUIBl ACUCTBHS H3YYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOPOM Ha MX OMHCAHMS (B TOM YHUCIE: CHHIOMETpP, JATYUKHU MOJOKECHHUS,
paccTosiHUSL U YCKOPEHMsI, paKeTa, 3X0JO0T, O4YKH, MEPUCKOI, (poToammapar, ONTUYECKUE
CBETOBO/Ibl, CIEKTPOCKOII, JO3UMETP, KaMepa BuibcoHa), ncoib3ys 3HaHUsI O CBOMCTBaX
bu3nYecKuX SIBICHUN U HEOOXOAUMBIE (PU3NUECKUE 3aKOHOMEPHOCTH;

UCIIO/Ib30BAaTh CXEMbI U CXEMATUYHBIC PUCYHKH U3YYEHHBIX TEXHUUECKUX YCTPOUCTB,
U3MEPUTENIbHBIX ~ NPUOOPOB U TEXHOJOTUYECKHUX  MPOLECCOB  MPH  PEUICHUHU
y4eOHO-TIPAKTUUECKUX 3aJ7]ad, OINTHYECKHE CXEMBbl I TOCTPOCHHUs H300paKeHUU B
IUIOCKOM 3€pKaJie U COOMPAIOILEH JIUH3E;

MPUBOAUTH TpPUMEPHl (HAXOAUTh WH(GOPMAIMIO O TMpUMEpax) MPaKTUYECKOro
UCIOJIb30BaHUsl (U3MYECKUX 3HAHUW B TOBCEAHEBHOW KU3HU Uil OOecleueHUs
Oe3omacHOCTM npU oOOpalleHud ¢ nOpubopaMu M TEXHUYECKUMHU YCTPONCTBaMH,
COXpaHEHUS 3/10pPOBbsl U COOJIOJEHUS HOPM 3KOJIOTHUECKOTO MOBEICHUS B OKPYXKaroLen
cperne;

OCYHIECTBJIATh MOUCK HH(popMauuu (uUsndeckoro coaepxxkanuss B HWHTepHeTe,
CaMOCTOSITENIbHO  (OPMYJIUPYsl TOUCKOBBIM 3alpoC, HAXOAUTh IYTH OIpPEJEICHUS
JOCTOBEPHOCTH IOJIYyYEHHON HH(OpMAallMM HA OCHOBE HMEIOLIUXCS 3HAHUA U
JOTIOJIHUTENIBHBIX NCTOYHUKOB;

UCIOJb30BaTh NPU  BHINOJHEHUM YYEOHBIX 3aJaHUi  HAYYHO-NOMYJISPHYIO
TUTEPATYpy (PU3MYECKOrO COAEpXk aHUs, CHOPABOYHBIE MAaTEpHUAJIbl, PECYpChl CETH
WNuTepHeT, BaaeTh NpuéMaMu KOHCIIEKTUPOBAHMS TEKCTA, MpeoOpa3oBaHusl HHPOpMaLUn
W3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;

cO3/71aBaTh COOCTBEHHbIE TMCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE MH(OpMaLINK
U3 HECKOJbKUX HCTOYHUKOB (DU3MYECKOTO COJCp)KaHUS, MYyOJUYHO NPEACTaBIAThH
pe3yabTaThl IPOEKTHOW WJIM HCCIENOBATEIBCKOW NEATENBHOCTH, HPHU JTOM I'PAMOTHO
MCIIOJIb30BaTh M3YyYEHHBIM TOHATUWHBINA ammapaT M3y4yaeMoro pasjaena (Qu3uku u
COTIPOBOXAATh BBICTYIJICHUE NpE3eHTalUed ¢ Yy4€TOM OCOOCHHOCTEH ayauTOpUU

CBEPCTHHUKOB.
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