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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusnke Ha ypOBHE OCHOBHOIO o0OIIero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJOXEHWWA M TpeOOBAaHUM K pe3yJibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTENbHON MPOTrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yaétoM deaepanbHON paboyelt MporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamMera «Dusukay.

Copmepxanue mporpaMmbl 1O (U3MKE HAmpaBiIeHO Ha (QOpPMHUpPOBAHUE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3alMI0 H3yYCHUS
(bU3MKKM Ha NEATebHOCTHOM ocHOBe. B mporpamme mno ¢usuke y4uThIBAIOTCA
BO3MOKHOCTH y4yeOHOro mpenMera B peanuzauuu TpeboBanuii ®I'OC OO0 k
IJIAHUPYEMBIM JTUYHOCTHBIM U METANPEAMETHBIM pe3yJibTaTaM O00yUYeHHs], a TAKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHUsl.

[Iporpamma no (pu3uke ycraHaBIMBaeT pacnpeereHrue yueOHOro Marepuanina
1o rogam o0ydeHus (10 Kjaccam), MpeuIaraeT NpUMEPHYIO MOCIEI0BATEIbHOCTh
M3YUYCHHS] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEAMETHOrO COAECPKAHUS U
y4€Te BO3PACTHBIX 0COOCHHOCTEN 00yYarOIIXCsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LEIbIO OKAa3aHUS METOAMYECKOU
MOMOIIH YYUTEIIO B CO3/IaHUU pabouell mporpaMMBbI 10 y4eOHOMY MPEIMETY.

®du3zrka SBIAETCS CUCTEMOOOPA3YIONTUM JIJIsl €CTEeCTBEHHOHAYYHBIX YYeOHBIX
PEeIMETOB, TOCKOJIbKY (PU3MYECKUe 3aKOHBI JIEKAT B OCHOBE MPOIECCOB H
SBJICHUM, W3yYaeMbIX XHUMHEH, Ouosorued, acrpoHomued u GU3HIECKOU
reorpaduedi, BHOCHT BKJAaJ B €CTECTBEHHOHAYyYHYIO KapTUHY MHpa,
MPEeJOCTaBIsIeT HamOoJiee SCHbIE O00pa3ibl MPUMEHEHHUS HAyYHOTO METOja
MO3HAHUS, TO €CTh CI10c00a MONyYeHUs! JOCTOBEPHBIX 3HAHUM O MUPE.

Onna w3 riaaBHBIX 3a7a4 (PU3NUECKOro 0O0pa3oBaHUSl B CTPYKType OOIIETo
oOpa3oBaHHsS COCTOUT B (DOPMUPOBAHUM ECTECTBEHHOHAYYHOW TPaAMOTHOCTH H
MHTepeca K HayKe y 00ydarouuxcs.

N3yuenne @usukun Ha 0a30BOM YpOBHE MpeIIojiaraeT OBJaJCHHE
CIEIYIOIIMMU KOMIETEHTHOCTSIMHU, XapaKTEPHU3YIOUIMMU €CTECTBEHHOHAYYHYIO
IPaMOTHOCT:

e HAay4YHO OOBSICHSTH SIBJICHUS;

e OIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO HCCIIEIOBAHUS;

e UHTEPOPETUPOBATH  JAaHHBIE U UCIOJb30BaTh  HAay4YHbIC
JI0Ka3aTeIbCTBA JIJISl [TOTYUYEHHUS BHIBOJIOB.

Henmn wusyueHuss (PU3NKK HAa YpPOBHE OCHOBHOIO OOIEro oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHOro mnpeamera «®Dusnka» B
oOpa3oBarenbHbIX opranuzauusx Poccuiickoit ®enepauuu, peagu3yromux
OCHOBHBIE  0011€00pa3oBaTeNibHbIE MPOTPaMMbl, YTBEPKAEHHON peUICHHEM



Komnerun MunuctepcTBa npocsenienus Poccuiickoit @enepanuu (IpoToKoa oT 3
nexadps 2019 r. Ne [1K4BH).
eaun ndyyenus Gusnku:

MpUOOpETeHNE HWHTEpeca W CTPEMIICHHS OOydJaronuxcsi K HayYHOMY
M3YUYCHHIO TMPUPOABI, PAa3BUTHE WX HHTEINICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI];

pa3BUTHE MPEACTABICHUH O HAYYHOM METOJIe TIO3HAHUSA ¥ (DOPMHUPOBAHHE
MCCJIEI0BATEIIHCKOTO OTHOIICHUSI K OKPYKAIOIIUM SBIICHUSIM;
dbopMupoOBaHHE HAYYHOTO MHMPOBO33PEHHS KaK pe3yJibTaTa H3yYCHHS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
dbopMHpOBaHUE TIPEACTABICHUA O POIU (U3WKU IS Pa3BUTHSA APYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  TMPEJCTABICHHH O  BO3MOXKHBIX  cdepax  Oymymiei
po(eCCUOHANILHOMN ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3MKOM, IOJTOTOBKA K
JaJIbHEHIIIeMy 0OYYCHHIO B ’TOM HAIPaBJICHUU.

JIOCTH)KEHHE 3TUX IieJied MporpaMMbl 1O (u3WKe Ha YpPOBHE OCHOBHOI'O
oOrrero o0pa3oBaHusi 00ECTIEYMBACTCS PEIICHUEM CIEAYIONINX 3a1a4:

NpuoOpeTeHNe 3HAHUM O JAUCKPETHOM CTPOEHUU  BEIIecTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPHYCCKMX, MArHUTHBIX W KBaHTOBBIX
SIBIICHUSIX

MpUOOpETeHNE YMEHUN OMHCHIBATH U OOBSCHATH (DM3UUECKUE SBICHHS C
MCITIOJIb30BAaHUEM TOJIYYCHHBIX 3HAHU;

OCBOCHME METOJOB pELICHUs IPOCTEHIIMX pPaCcy€THBIX 3a7ad C
UCIIOJIb30BaHUEM buznyeckux MoJIeTIeH, TBOPUYECKUX u
MPaKTUKOOPUEHTHUPOBAHHBIX 3a/a4;

pa3BUTHE YMEHUN HAOJIOAATh MPUPOHBIEC SBJICHUS U BBITIOJIHATH OTMBITHI,
nabopaTtopHble  pabOThl M AKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
MCIIOJIb30BaHUEM U3MEPUTEIHHBIX MPUOOPOB;

OCBOCHHE MPUEMOB PabOThl ¢ MHMOPMAIE (PU3NUECKOTO COACpPIKAHUSA,
BKJIIOYast UHPOPMAIIHMIO O COBPEMEHHBIX JIOCTHKEHUSX (PU3MKH, aHATU3 U
KPUTHYECKOE OlIEHWBaHWE MH(POPMAIIH;

3HAKOMCTBO €O cepaMu poPecCUOHATBLHON AESTEIbHOCTH, CBA3aHHBIMU
C (GU3UKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTHKEHUAX (PU3UYECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus orBoauTtcs 238 yacos: B 7 kiacce — 68 yacoB (2 yaca B HeZIeNI0), B 8
Ki1acce — 68 vacoB (2 4aca B Hezelnto), B 9 kinacce — 102 yaca (3 yaca B Hezeno0).

[Ipennaraemselii B mporpamMmMe no (u3HKe nepeyeHb JadopaTOpHBIX paboT u
OTIBITOB HOCUT PEKOMEHIaTENIbHBIN XapaKTep, YUUTENb JeJIaeT BHIOOP IPOBEICHHUS



1abopaTopHBIX PabOT W OMBITOB C YYETOM HWHIAWBUIYAIBHBIX OCOOCHHOCTEH
oOyJarommxcs, CIUCKa SKCIIEPUMEHTAIBHBIX 3aJaHHi, MpeajaraéMbiX B pamKax
OCHOBHOTO TOCYJapCTBEHHOTO 9K3aMeHa M0 (U3HKE.

COIAEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka u e€ posib B IO3HAHUM OKPY KAOLIEr0 MUPA.

®usuka — Hayka o npupone. SBieHus npupoabsl. PU3NUECKUE SABJICHUS:
MEXaHUYECKUE, TEIJIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BeaudyuHblL. M3mepenue ¢uiznueckux BenuuuH. Du3nUecKue
npuoopsl. [lorpemHocts u3mepeHuil. MexxayHapoaHasi CUCTEMA €MHMUII.

Kak ¢wsuka wu gapyrme ecTecTBEHHbIE HAyKHM HW3Y4YaloT TMPUPOIY.
EcTecTBeHHOHAYUHBIN METOJl TO3HAHWA: HAOIIOJEHUE, TMOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIJIBXKEHUE TUIIOTE3, SKCIIEPUMEHT T10 MPOBEPKE TUINOTE3, OOBSICHEHHE
HaOro1aemoro sipjieHus. Onucanne PU3NIEeCKUX SBJICHUHN C TTOMOIIbIO MOJIEIEH.

Hemoncmpayuu.

1. MexaHWuYecKue, TEIUIOBBIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE
SIBJICHUSI.

2. ®duznueckue npubOpsl U MPoleaypa NPSIMbIX U3MEPEHHUN aHAJIOTOBBIM U
U (HPOBBIM TPUOOPOM.

Jlabopamophuie padomol u onvimol.

1. OmpeneneHue EHbI IeISHUs KAkl U3MEPUTEILHOTO Mpudopa.

2. M3MepeHue pacCTOSHUM.

3. M3mepenue o0bEMA KUAKOCTH U TBEPOTO TEIA.

4. OmpeneneHue pa3MepoB MaJIbIX TEI.

5. M3MepeHue Temmeparypbl MpPU MOMOIIM KUJIKOCTHOIO TEPMOMETpa U
JNAaTYHUKaA TEMIIEPATYpHI.

6. IIpoBenenue uccienoBaHus MO MNPOBEPKE TUIIOTE3bl: JAIBHOCTH IOJETA
HIapyKa, MyIEeHHOTO TOPU30HTAILHO, TEM 0OJIbIe, YeM OOJIbIIe BHICOTA
myckKa.

Paspneu 2. IlepBoHayanbHbIe CBEJACHUS 0 CTPOCHMHU BellecTBa.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbI, HX pa3Mepbl. ONBITHI,

JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHHE BEILIECTBA.

JIBr>kenue dactuil BemecTBa. CBsI3b CKOPOCTH JIBMKEHHUS 4YacTUI[ C
temneparypoil. bpoyHoBckoe nBuxkenue, auddysus. B3anmonelicTBue vacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUS BEILIECTBA: CTPOCHHUE ra30B, HKUIAKOCTEH U TBEPABIX
(kpucTaiM4eckux) Teia. B3auMocBsi3b MEXKIy CBOWCTBAMHU BEIIECTB B Pa3HbBIX



arperaTHbBIX COCTOSHUSX M UX aTOMHOMOJIEKYJISPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmrogenne OpOyHOBCKOTO IBHIKEHHS.

2. Habmronenue nuddysun.

3. HaOmionenue ~ siBneHuid,  OOBSACHAIOMIMXCA  MPUTSOHKEHUEM  WIH

OTTAJIKUBAHUEM YaCTHUII BEIIECTBA.

Jlabopamophule padbomot u onvimol.

1. OueHka JuaMeTrpa aroMa METOJAOM pSAI0B (C  HCHOJIb30BAaHUEM

dboTorpaduwuii).

2. OnbITHI 110 HAOIIOJICHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.

3. OnbIThI 1O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSKEHUS.

Pa3nea 3. /IBuikeHue U B3auMo/ielicTBHE TeJl.

MexaHnueckoe JBH>KEHHE. PaBHOMEpHOE M HEpPAaBHOMEPHOE JBUIKEHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUHU. Pacuér nytu u
BPEMEHU JBUKEHUS.

SBrneHue uHepHUMHU. 3aKOH HUHEpIUU. B3auMojelcTBHE Tesl KaK MNpUYMHA
U3MEHEHUSI CKOPOCTH [IBM)KEHUs Tel. Macca kKak Mepa HWHEpPTHOCTU TeJa.
[InotHOCTh BemiecTBa. CBS3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHUIIE
0o0BbEMa BeIECTBA.

Cuila Kak XapakTepucTUKa B3aumojaeicTBus Tei. Cuila ynpyrocTd W 3aKOH
I'yka. M3Mepenune cuiibl C MOMOIIBIO IUHAMOMETpA. SIBJIEHHE TATOTEHUS U CUJa
TskecTd. CHJla TSDKECTH Ha Apyrux raHerax. Bec tena. Hesecomocts. Croxkenue
CWJI, HANPABJIIEHHBIX IT0 OJHOM mpsiMoi. PaBHOnencTByromas cuin. Cuna TpeHUs.
TpeHune CKONIbKEHUS U TPEHUE MOKOs. TpeHne B IPUPOAE U TEXHUKE.

Jemoncmpayuu.

HaOmronenre MexaHn4ecKoro IBUKEHHUS Tea.
N3mepenne ckopocTu NPSIMOJIMHEMHOTO ABUKEHUS.
HabGmronenue siBjeHUST MHEPIIUH.

CpaBHeHHE Macc MO B3aUMOJICUCTBUIO TEl.
CroxxeHune Chil, HaIllpaBJICHHBIX 110 OJTHOM ITPSMOM.

Jlabopamophule padbomot u onvimel.

1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO JBUKEHHUS (IIapuKa B JKHIKOCTH,
MOJIEIH JIEKTPUIECKOT0 aBTOMOOWIISI M TaK Jajee).

2. OmpezeneHne CpenHEW CKOPOCTU CKOJNBXKEHHsS OpycKa WM LIapuKa II0
HAKJIOHHOM TUIOCKOCTH.

3. OmnpeneneHue IIOTHOCTH TBEPIOTO TeEA.

1
2
3
4. Ha6JIIOI[€HI/IC HN3MCHCHU CKOPOCTH IIpHU B3aUMOJICHCTBUU TEIl.
5
6



OneITHl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsikeHus (aedopmariun)
NPYXUHBI OT TPUIIOKEHHON CHJIBI.

OMBITEI, JEMOHCTPUPYIOITUE 3aBUCUMOCTb CHJIBI TPEHHUSI CKOJIBXKEHUS OT
BEca Teja U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBjieHue TBEPABIX TeJl, :KMIAKOCTEIl U ra3oB.

Hasnenune. CriocoObl yMEHBIICHHS U yBEJIMUEHUA AaBieHus. [[aBneHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEma, TemmeparTypbl. llepemaua naBneHus
TBEPABIMU TEJNAMHU, XUAKOCTIMH W razamu. 3akoH [lackams. [IneBmaTnueckue
MalllMHbl. 3aBUCUMOCTb JABJICHUSI XUJKOCTH OT TIiyOuHBI. ['HMIpocTaTuyeckuil
napanokc. Coobmaromuecs cocyabl. [ uapaBinueckue MEXaHU3MBI.

AtMocdepa 3emun u armocepHoe aasieHue. [IpuuuHbl CylecTBOBaHMS
BO3AylHOM oOonouku 3emiu. OnbiT Toppuuennu. M3mepenue atmocdepHOro
naBiaeHUs. 3aBUCUMOCTh aTMOC(EPHOTO aBJICHUS OT BBHICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 1151 M13MepeHus aTMOC(HEPHOTO TaBJICHHUS.

JlericTBHE )KUAKOCTU U ra3a Ha MOrpyKEHHOE B HUX TeJI0. BriTankusaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxomniaBanue.

Hemoncmpauuu.

o vk w N e

N

3aBUCHUMOCTb JIABJIEHUS ra3a OT TEMIIEPATYPHI.

ITepenava naBneHUs KUJIKOCTHIO U Ta30M.

Coobmiaroiuecst CoCy/ibl.

['mapaBnuyueckuit mpecc.

[IposiBienue neicTBUs aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKUBAIOUIEH CHUJIBI OT 00BEMA MOTPYKEHHOM YacTH
T€JIa ¥ TUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAIKHUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIAKOCTH.
YcioBue IUIaBaHUs TeJl: IUIABAaHUE WJIM NOTPYXKEHUE TENl B 3aBUCHUMOCTHU
OT COOTHOIIEHUSI TUIOTHOCTEN TeJIa U )KUJKOCTH.

Jlabopamophule padbomot u onvimol.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOTpyKEHHOU B
AKUJKOCTh YaCTH TeJa.

Omnpenenenue  BBITAJIKUBAIOIIECH  CHJIbI, JCHCTBYIOIIEH Ha  TeEo,
MOrPYKEHHOE B )KUIAKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITATKUBAIOLIEH CUIIBL, IEUCTBYIOLIEH HA TEJIO
B KUJKOCTH, OT MaccChl Teja.

OnbIThl, AEMOHCTPUPYIOLIME 3aBUCUMOCTh  BBITAJKUBAIOIIECH  CHIIBI,
NEUCTBYIOLIE Ha TeJNO B JKUAKOCTH, OT O0bEMA NOrPYKEHHOU B
KUJIKOCTh YaCTH TeJa U OT IUIOTHOCTH JKUIKOCTH.

KonctpynpoBanne apeoMerpa WM KOHCTPYHPOBAHHME JIOJKH U
OIpEeJIeNIEHUE €€ TPYy30NOABEMHOCTH.



Pa3nen 5. PaGoTra u MOIIHOCTh. JHEPrusi.

MexaHnuueckasi pabota. MOITHOCTb.

[IpocTbie MexaHU3MbI: pblyar, OJOK, HaKJIOHHas IUIOCKOCTh. [IpaBuio
paBHOBecus pblyara. lIpumeHeHue npaBuia paBHOBECHS pblyara K OJIOKY.
«3onotroe mnpaBuno» wmexaHuku. KIIJI mpocteix wmexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTtmyeckas W TNOTEHUMANIbHAST DHEPTHUS.
IIpeBpaieHre OTHOTO BH/Ia MEXaHUYECKOW YJHEPTUM B IPYTOM. 3aKOH COXPAHEHUS
SHEPIUU B MEXAHUKE.

JHemoncmpayuu.

1. IIpuMepbl NPOCTHIX MEXAHU3MOB.

Jlabopamophule padbomot u onvimol.

1. Ompenenenue pabOTHI CUJIBI TPEHHS MPU PABHOMEPHOM JABMKCHUH Tela

10 TOPU3OHTAILHOW MOBEPXHOCTH.

2. HccnenoBanue yclnoBUM paBHOBECHS pblUara.

3. Hsmepenue KIIJl HaKI1OHHOM TIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAHECHUS MEXAHUYECKON SHEPTHUH.

8 KUIACC

Pa3znen 6. TermioBble siBJIeHHS.

OCHOBHbBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOpPUH CTPOCHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJd. ONBITBL, MOJITBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYIIPHOKUHETHYECKOU TEOPUH.

Mopgenun TBEPAOro, >KUJIKOTO M Tra3000pa3HOr0 COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie tena. OObsiCHEHWE CBOWCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IMOJOKEHUN MOJEKYISIPHO-KNHETUUYECKONM TEOPHHU.
CmaunBaHu€ U KanWJUISIPHBIE sABIEHUS. TennoBoe paclinpeHue U CkaTue.

Temneparypa. CBsizb TemmepaTypbl CO CKOPOCTBHIO TEILUIOBOTO JIBHXKEHUS
gactull. Buytpennsas osHeprus. CnocoObl HM3MEHEHUsS BHYTPEHHEH OSHEpPruu:
Terionepeaaya U COBEpLICHUE paboTHI. Buasl TeIIoNepeaaum:
TEIIONPOBOJAHOCTh, KOHBEKIINS, U3IITyUYCHHE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTH BEMIECTBA. TemIo0OMeH H
TEIJIOBOE paBHOBECHE. YpaBHEHHME TeIUIoBoro Oamanca. [lmaBnenue wu
OTBEpPACBAHHE KPHUCTAJUIMYECKUX BEHIECTB. YJENbHAs TEIUIOTA IUIABJICHMUS.
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kumnenue. YjenbHas TermioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEpaTypbl KHIIEHHS OT aTMOC(EpHOTo
TABIICHHUS.

BnaxxHocth Bo3ayxa.

DHeprus TOIJIMBA. Y JeJbHAS TEIUIOTa CTOPAHUS.



[Tpununer pabotel TerioBbix napurareneit KIIJ TtemmoBoro nBuratens.
TennoBble ABUTATENM U 3aIATA OKPYKAIOIIEH CPEJIbI.

3aKOH COXPAHEHHUS U MPEBPAILICHUS SHEPTUHU B TETUIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1.

2
3
4.
5

© ° N o

10.
11.
12.
13.

Habmronenrne 6poyHOBCKOTO IBUKEHUS.

Hab6monenne nuddysun.

HaOmronenue siBeHnit cMauMBaHUs M KaMWIISIPHBIX SIBJICHUH.
HaOnronenue TemioBoro pacmpeHus Teml.

W3meHeHne naBieHUs ra3a IpH M3MEHCHHH O00bEéMa M HarpeBaHUM HIIH
OXJIQKJICHHU.

[IpaBuiia u3MepeHus TemMIepaTyphl.

Bune! Tenmonepenayn.

OxnaxIeHUe IPU COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHUH pabOThl BHEIIHUMU CHUJIAMU.
CpaBHeHME TETUIOEMKOCTEN Pa3IMUYHbIX BEIIECTB.
HaOmronenne kuneHus.

Habmroierre mocTosTHCTBA TeMIIepaTyphl IPH TUIABJICHUH.
Moenu TEeIUIOBBIX IBUTATEIIEN.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OnpITBl IO OOHAPYKEHUIO JEHCTBUSA CUIT MOJIEKYJIIPHOTO MPUTSKEHUS.
OnpITHl IO BBIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM WM caxapa.
OnbITel 10 HAOIIOAEHUIO TEIUIOBOTO PACIIMPEHUs Ta30B, JKUIKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBieHUs BO3yXa B OaJTIOHE IIPHULA.

OneITBl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh JAaBJIEHUS BO3JyXa OT €ro
00BbEMa M HArPEeBAHUS WIIH OXJIAXKICHUS.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA JKUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

Habmronenne wu3MeHeHUsT BHYTPEHHEH OHHEpruM Tejla B pe3yJibTaTe
TeIJIonepeayu U padoThl BHEITHUX CHJI.

HccnenoBanue sBieHHS TEIUIOOOMEHAa MpPH CMEIIMBAHUM XOJIOAHOW U
ropsiuei BOJBI.

OnpeneneHue  KOJAWMYECTBA  TEIUIOTHI, IOJYYEHHOIO BOJOM  IpHU
TEIJI000MEHE C HArPEThIM METATUYECKUM HUIUHAPOM.

Onpenenenue yaenbHON TEINIOEMKOCTH BEILIECTBA.

HccnenoBanue npouecca MCIapeHus.

OnpeneneHne OTHOCUTEIBHOM BIAKHOCTH BO3yXa.

Omnpenenenue yieapHOM TEIUIOTHI IIJIaBICHUS JIbJA.

Pasznen 7. Daekrpuyeckue ¥ MATHUTHBIE SIBJICHUS.



OnekTpu3auus Ten. J[Ba poaa 3leKTpUYecKuX 3apsiaoB. B3aumoneiicTBue
3apsbKeHHbIX  Ten. 3akoH KynoHa (3aBHCHUMOCTh  CHJIBI  B3aMMOJICHCTBHUS
3apsHKEHHBIX TEJT OT BEJTUYMHBI 3aPSJI0B U PACCTOSHUS MEXIY TEJIaMH).

Onektpuueckoe mnone. Hanpsok€HHOCTE dnekTpudeckoro mnoss. IIpuHiumn
CYyHEPHO3ULIUH JIEKTPUUECKUX TOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsAnoB. DIEMEHTAPHBINA AJIEKTPUUYECKUN 3apsii.
Crpoenne aroma. IIpoBOJNHMKM W  JUDJIEKTPUKU. 3aKOH  COXPaHCHUS
ANEKTPUYECKOTO 3apsa.

ONEeKTPUYECKUA TOK. YCIOBUS CYLIECTBOBAaHUSA BJIEKTPUUECKOTO TOKA.
HcTouHrky TMOCTOSIHHOTO ToOKa. JIeMCTBUS AJIEKTPUYECKOro ToKa (TEIUIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKUIN TOK B KUJIKOCTSIX U ra3ax.

Onektpuueckads uenb. Cuima  TOKa.  DJIEKTPUYECKOE  HANPSDKEHUE.
ConpoTuBjeHHE MPOBOJHUKA. Y ICIBHOE CONPOTUBJIECHUE BellecTBa. 3akoH Oma
s ydactka uenu. [locnmenoBarenbHOE W MApajulesIbHOE — COECIMHEHUE
MIPOBOTHUKOB.

Pabota © MOIIHOCTH 3JIEKTpUYECKOrOo ToKa. 3akoH Jlxoyns—JleHna.
DneKkTpudecKre Ny U MOTPEOUTENH IEKTPUIEeCKoi sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[TocTossHHbIE ~ MarHuThl.  B3auMoaeHMCTBHE  TMOCTOSIHHBIX ~ MAarHUTOB.
MaruauTtHoe none. MarautHoe noJjie 3eMJIM U €r0 3HAY€HUE JJISl KU3HU Ha 3eMlie.
OneiT  Opcrega. MarHutHoe 1one  BJIEKTpUUECKOTo Toka. [IpumeHeHwne
AIEKTPOMArHUTOB B TEXHUKE. [[elicCTBME MarHUTHOIO MOJI HA MPOBOJIHUK C TOKOM.
DIIEKTPOJABUIATENb MOCTOSTHHOTO TOKa. VCMONb30BaHUE JJIEKTPOJBUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Oneitel @apanes. SABneHue snekrpoMarHuTHOM uHAyKuuu. [Ipasuno Jlenua.
DIEeKTpOreHepaTop. Cnoco0bl MOJTYYEHUS ANEKTPUUYECKOU DHEPTHH.
DIEeKTPOCTAHIIMU HA BO30OHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Hemoncmpayuu.

DJeKTpr3alus Te.

JIBa poa 3JIEKTPUYECKUX 3apsII0B U B3AUMOJICHCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U JIEUCTBUE JIIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAST MHIYKIIHS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[IpoBOAHUKY U TUDIIEKTPUKH.

MoenupoBaHre CUIIOBBIX JIMHUHN 3JIEKTPUUYECKOTO TMOJIS.
HcTouHnKr NOCTOSIHHOTO TOKA.

JIeHCTBHUS IIEKTPUUECKOTO TOKA.

10. DJIEKTPUUYECKUI TOK B dKUJIKOCTH.

11. ['a30BBIM pa3ps.
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

N3mepenune cuiibl Toka aMIepMETPOM.

N3MepeHue 3eKTpUIECKOTO HAPSKEHUST BOJIbTMETPOM.

PeocraTt 1 Marazud cOnpoTUBIICHUM.

BzaumojeiicTBre MMOCTOSSHHBIX MAarHUTOB.

MoaenupoBaHue HEBO3MOXKHOCTH Pa3ICJICHUS MTOJIOCOB MAarHMUTa.
MoenupoBaHre€ MarHUTHBIX MOJIE€H MOCTOSTHHBIX MarHUTOB.
OnbIT DpcTena.

MarauTHoe noje TokKa. DJIEKTPOMArHuT.

JlelicTBME MarHUTHOIO TIOJI HA MPOBOJHHUK C TOKOM.
DJIEKTPOJABUTATENb TOCTOSHHOTO TOKA.

UccnenoBanue sBICHUA 3JIEKTPOMArHUTHON MHIYKIWH.

OmneiTer apanest.

3aBUCUMOCTh HAIpPaBJICHUs HWHIYKIMOHHOTO TOKa OT YCIOBHH €ro
BO3HUKHOBCHHS.

DIIEKTPOreHEepaTOp MOCTOSIHHOTO TOKA.

Jlabopamopnuie padbomot u onvimol.

1.

S

10.
11.

12.

13.
14.

OmnpITel MO  HAOMIOMCHHUIO DJICKTPU3AIMHU TEJI HHIAYKIUEH | TpH
COIIPUKOCHOBEHUH.

HUccnenoBanne MAEUCTBUSA DJIEKTPUYECKOTO TIOJSI HA MPOBOJHUKU U
TUBJIEKTPUKH.

COopka 1 mpoBepka paboThI NEKTPUIECKON IIEMH TOCTOSHHOTO TOKA.
N3mepenue u peryaupoBaHue CUJIbl TOKA.

N3Mepenue u peryampoBaHue HANPSIKEHHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, WIYLIETO 4YE€pPE3 PE3UCTOP, OT
COIIPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPHUPYIOIIHNE 3aBUCUMOCTD 3JIEKTPUYECKOTO
CONIPOTHUBIICHUS TMPOBOJHUKA OT €ro JJHWHBI, IUIONAAXA IOMEPEYHOTO
CEUYCHHUS U MaTepuara.

[IpoBepka mnpaBwiia CHOXKEHHS HANPSHKEHUM IIPU  TMOCJIEA0BATEIbHOM
COEJIMHEHUU JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia 1Jsi CUIbl TOKa MPU TApPaJIEIbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOTHI AJIEKTPUIECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH  AJIEKTPUYECKOTO TOKa, BBIJAEIAEMON Ha
pesucrope.

HccnepoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYLIETO YEPE3 JIAMIIOUKY, OT
HANpsHKECHUS HA HEW.

Omnpenenenue K111 narpeBarens.

HccnenoBanre MarHuTHOTO B3aMMOJEHUCTBUS TOCTOSIHHBIX MAarHUTOB.



15. I3yyeHne MarHMTHOrO IOJSA  IIOCTOSIHHBIX ~ MAarHUTOB  IIPU  UX
00BEIMHEHUU U pa3/JICIICHUN.

16. MccnenoBanue IEUCTBUS DIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIKY.

17. ONBITBI, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI  B3aUMOJICHCTBUS
KAaTyIIKH C TOKOM M MarHura OT CWJIbl TOKa WM HaIlpaBJICHWS TOKAa B
KaTylIlIKe.

18. I3ydyeHue AeCTBHUSI MAarHUTHOTO TOJIS HA IPOBOJAHUK C TOKOM.

19. KoHCTpyHpoBaHue U u3y4eHue padoThl AIEKTPOJBUTATEIS.

20. U3mepenne KII/] anexkTpoaBuraTeabHON yCTAaHOBKHU.

21. ONBITBI IO MCCIICJOBAHUIO SIBJICHUS DJJICKTPOMArHUTHOM WHIYKIIHH:
UCCIICJOBAHUE W3MEHEHHUM 3HAYEHUS W HAIPaBJICHUS WHIYKIHMOHHOTO

TOKa.
9 KJIACC

Paszpnes 8. Mexanuyeckue siBJIeHUsI.

Mexanudeckoe JABMXKeHHE. MarepuanpHas Touka. Cucrema OTCYETa.
OTHOCHUTENIBHOCTP MEXAaHHYECKOro JABWXKEHHUS. PaBHOMEpHOE MNpSIMOIMHENHOE
nBuxxeHne. HepaBHOMepHOE NMpsMoJIMHETHOE ABMKeHHE. CpeaHsas 1 MTHOBEHHAs
CKOPOCTb TeJa IIPU HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckOpeHHOE npsMoJiMHENHHOe JBHkeHue. (CBOOOIHOE
nagenHue. OnsITel ['anues.

PaBHOMepHOE ABMMXKEHUE MO OKpY>KHOCTH. I[lepnon u ydacrora oOparieHus.
JluneriHas u yriioBas CKOpocTH. LIeHTpocTpeMUTEIIBHOE YCKOPEHHUE.

IlepBsiii 3ak0H HptoToHa. Bropoi 3akon Herotona. Tpetuit 3akon HeroTona.
[IpuHIMI CynepIIO3ULIMM CHJL.

Cuia ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPeHUsS CKOJIbKEHUS, Chjla
TPEHUS TIOKOS, IPYTUe BUJIbI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpEHUE CBOOOIHOIO
nafgeHus. JlBwxenue ruraner Bokpyr Comnua. IlepBas kocmMuyeckas CKOpPOCTb.
HeBecomocTh u neperpysKu.

PaBHOBecue marepuanbHON TOYKU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIVIEHHON OCBIO BpaleHusi. MOMeHT cuiibl. LIeHTp TskecTH.

Nmvnynec Tena. M3meHnenune uMmiynbca. IMmynbe cuibl. 3aKOH COXpaHEHUS
UMITyJIbCa. PEakTUBHOE IBUKEHUE.

Mexanudeckass pabora ¥ MOIIHOCTh. PaboTa cuil TSKECTH, YNPYTOCTH,
TpeHus. CBsA3b dHEpruu U padbotsl. [loTeHIManbHas 3HEprus Tea, MOAHITOrO Hal
IMOBEPXHOCTHIO 3eMIH. [loTeHmanbHas sHeprust CxxaTou npykuHbl. Knunernueckas
sHeprus. TeopemMa 0 KMHETUYECKOW DHEPTHH. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.



S

8.
9.

10.
11.
12.
13.
14.
15.
16.

HabGmronenne MexaHUu4ecKoro JABMKEHUS Tela OTHOCUTEIBHO PA3HBIX TEl
OTCY€Ta.

CpaBHEeHME TyTEd M TPACKTOPUW ABWIKEHHS OJHOTO M TOrO XKE Tela
OTHOCHUTENIBHO Pa3HBIX TEJI OTCYETA.

N3mepeHne cKOpOCTH U YCKOPEHHUSI IPSIMOJIMHENHOTO JIBHKECHUS.
HccnenoBanue npu3HakoB paBHOYCKOPEHHOT'O JIBUKEHUS.

HabGnronenue nBrxeHus Tena no OKpyKHOCTH.

HabGnronenne MexaHM4ecKUX SBJICHUN, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ pPABHOMEPHOM M  YCKOPEHHOM JIBMYKCHUU
OTHOCUTEIBHO KaOMHETa PU3UKH.

3aBUCUMOCTh YCKOPEHMSI T€lla OT MacChl TeJla U JICUCTBYIOLIEH HA HETO
CHJIBL.

HabGnronenune paBeHCTBA CHIT TIPU B3aMMOICHCTBUH TETI.

HN3meHneHune Beca Tena npu yCKOPEHHOM JIBUKEHUH.

Ilepenaua umiyibca Ipu B3aUMOACHCTBUY TEIL.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOICHCTBUU TEJL.

CoxpaHeHre UMITyJibca MPHU HEYTIPYTOM B3aUMOJCHCTBHH.

CoxpaHeHue UMITYJIbca TP a0COIFOTHO YIIPYTOM B3aUMOJICHCTBUU.
HabGntonenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKON IHEPTrUU IPU CBOOOAHOM IaIEHUU.
CoxpaHeHre MEXaHUYECKOM SHEPrUu MPpU ABUKEHHUH Teja Mol JeHCTBUEM
IIPYKUHBI.

Jlabopamopnuie padbomot u onvimut.

1.

KonctpyupoBanue Tpakta JJjsi pa3roHa U JajdbHEUIIEr0 PaBHOMEPHOTO
JBUKECHUS IIAPUKA WU TEIEKKH.

OrnpeneneHue CpeaHEel CKOPOCTH CKOJIBKECHHS OpyCKa WU JIBUKEHUS
LIapUKa 10 HAKJIOHHOM IIJIOCKOCTH.

OnpeneneHue yCKOpeHHs] Teida MPU PABHOYCKOPEHHOM JIBUKEHUU IO
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH MYTH OT BPEMEHHM MPU PABHOYCKOPEHHOM
JBIKCHUH 0€3 HauaJbHON CKOPOCTH.

[IpoBepka TrUMOTE3BI: €CIW TMPU PABHOYCKOPEHHOM JABMXKEHUH 0e€3
HayaJbHOM CKOPOCTHM IyTH OTHOCSITCS KakK psii HEYETHBIX YHUCEI, TO
COOTBETCTBYIOIIUE MPOMEXYTKH BPEMEHU OJUHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CUJIBI TPEHUSI CKOJBXKEHHUS OT CHJIBI
HOPMAaJIbHOTO JaBJICHUSI.

Omnpenencaue kodphuireHTa TPEHUS CKOJIbKCHHS.

OnpeneneHue )KECTKOCTU MPY>KUHBI.



9. Ompenenenrie padOTHI CHJIbI TPEHUS TPU PAaBHOMEPHOM JBIIKEHUHU Tela
10 TOPU3OHTAILHOW MOBEPXHOCTH.

10. Onpeienienne  paboOThl  CUJIBI  YIIPYTOCTH TMpU  THOABEME TIpy3a C
MCIOJIb30BaHUEM HETOIBUKHOTO U MOABUKHOTO OJIOKOB.

11. I3ydeHue 3aKkoHa COXpaHEHUS] SHEPTHH.

Pa3zgen 9. Mexannueckune KoJie0aHUA M BOJIHBI.

KonebarenbHoe nBmxkeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOaHUI: TIepro,
4acTOTa, aMIUIATya. MareMaTH4eCKUuil U NPYKUHHbIA MasTHUKU. [IpeBpamienue
DHEPTUU TP KOJIEOATETHHOM JIBIKCHHH.

3aryxatouue — kosneOaHusa.  BoiHyknennole — koneOanus.  PesonaHc.
Mexanuueckue BoOJIHBL. (CBOWCTBA MEXaHWMYECKUX BOJH. I[IpomonbHble U
MONEpPEYHbIEe BOJHBI. JIMMHA BOMHBI W CKOPOCTh €€ PacCHpOCTPAHEHUS.
MexaHnuecKue BOJIHBI B TBEPJOM TeENE, CEICMUYECKUE BOIHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkenue 3Byka. MHPpa3Byk u
yIbTPa3BYK.

Hemoncmpayuu.

1. HaOmronmenune kojie0aHuii Ted ION MEWCTBUEM CHIBI TSKECTH U CHIIBI
yOPYTOCTH.

HabGnronenue xonebanuii rpy3a Ha HUTU U Ha TPYKUHE.

HabGnronenue BoIHYXIEHHBIX KOJIEOAHUI U PE30HAHCA.

PacnpoctpaneHne npooibHBIX U MTONEPEYHBIX BOJH (HA MOJENHN).

Hab6nronenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamophuie padbomot u onvimol.

1. OmpeneneHre 4dYacTOThI © TEPHOJA KOJIEOAHUW MATEMATHYECKOTO
MasATHHKA.

2. Omnpezenenne 4acTOThl U IEPHOJIA KOIeOaHUN MPYKMHHOTO MasITHUKA.

3. HccnenoBaHue 3aBUCHUMOCTH MEPUOJIa KOJEOAHUN MOJBEIICHHOTO K HUTHU
rpy3a OT JJIMHbI HUTH.

4. VccnemoBaHue 3aBUCUMOCTH MEPUOIa KOJeOaHUN MPYKMHHOTO MasiTHUKA
OT Macchl rpysa.

5. IIpoBepka HE3aBUCHUMOCTH MEpHOJia KoJeOaHU Ipy3a, MOJBEIIEHHOTO K
HUTH, OT MACCHI Ipy3a.

6. OmbIThI, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTb  Tepuoja  KoJeOaHHid
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

7. W3MepeHue yckopeHus cBOOOJIHOIO MaJeHUsI.

Pa3zpnesn 10. Di1eKTPOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
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DONEeKTPOMAarHUTHOE  ToOJie.  ODJEKTpOMarHuTHble  BOJHBL.  (CBoiicTBa
ANEKTPOMArHUTHBIX BOJH. Illkana »leKTpOMarHuUTHBIX BOJH. lcronb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3U.

DJIeKTpOMaruuTHas mnpupoaa csera. CkopocTe cBeta. BoiHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBoMlcCTBa 2JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamophule pabomot u onvimel.

1. M3yyeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOIIBIO MOOUIIBEHOTO

tenedona.

Paznen 11. CBeToBble SIBJICHUS.

JlyueBas MOJEJb CBeTa. HUctounnkn CBeETa. [IpssmonHeitHOE
pactpoctpaneHue ceera. 3atMenust Connia u Jlynsl. Otpaxenue ceera. [lmockoe
3epKajio. 3aKOH OTPAKEHUSI CBETA.

IIpenomnenune cBera. 3akoH IpenomyieHus cBera. llomHoe BHyTpeHHee
OoTpaxkeHHe cBeTa. Vcnonb30BaHME TMOJHOIO BHYTPEHHETO OTPAXEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xon nyueir B nuHze. OmnTuyeckas cucrtema QoTtoanmnapara,
MHUKpOCKONa M Tejeckoma. ['71a3 kak onTuyeckas cucTema. biam3opykocTs u
JaTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crektp. Onbitel HeloToHa. Cnoxxenwue
CIIEKTPAJIbHBIX I[BETOB. Jlucnepcus ceera.

Hemoncmpayuu.

[IpsimonuHeHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenne n300pakeHUM B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.

IIpenomnenue ceera.

Onrtuyeckuii CBETOBO/I.

Xon tyuyel B coOuparoleu JImH3e.

X0 1y4el B pacCeuBarolIeH JIMH3E.

[Tomyuyenune n300pakeHUi ¢ TOMOUIBIO JTUH3.

[Tpuniun aevictBus doToamnmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Moenb riasa.

11. Paznoxxenue 6eoro cBera B CIEKTP.

12. [Tonydenue 6enoro cBeTa Mpu CI0KEHUU CBETA PA3HBIX LIBETOB.

Jlabopamophule padbomot u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yIVIa OTPaXKEHUSI CBETOBOIO Jyda OT yria
naJIeHuUs.
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2. W3ydeHue xapakTepUCTUK U300pakeHUs IpeIMeTa B INIOCKOM 3epKalie.

3. HccnepoBaHue 3aBUCHMOCTH yIJIa MPEJOMIIEHUSI CBETOBOIO Jiy4a OT yria
MaJICHNS Ha TPAHUIIE «BO31yX—CTEKIIO».

4. IlomyueHue n300pakeHHI C MOMOILBbIO COOMPAIOLIEH JIUH3BI.
Onpeneneane HOKYCHOTO PacCTOSHUS M ONTHYECCKON CHIIBI COOMpAIOIICH
JINH3BI.

6. OmbITHI O Pa3JI0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. OnbIThl IO BOCHPHUSATHIO LIBETA NPEIMETOB MPU MX HAOIIOJEHUU 4epe3
[[BETOBbIE (DUITBTPHI.

Pa3znea 12. KBanToBbie IBJICHUS.

Oneitel Pe3epdopna u minanerapHass Mojenb atoma. Mojaens atoma bopa.
Hcenyckanue u nornomenne ceeta arToMmoM. KBaHThl. JIMHEM4aTsIe CIEKTPHI.

PagnoaktuBHocTs. Asbda, OeTa- U ramma-uznydeHus. CTpoeHHEe aTOMHOTO
anpa. HykioHHas wmopaenb artomHoro snpa. M3orombsl. PannoakTuBHbBIE
npeBpatienus. [lepron nmonypacnana aTOMHBIX SIEP.

SlnepHple peakuuu. 3aKOHBI COXPaHEHHWs 3apsiJOBOTO M MAacCOBOIO YHUCEIN.
OHeprusi cBsI3M aTOMHBIX saep. CBsA3b Macchl M 3HEpruu. Peakuuum cuHTE3a H
nenenus anep. Ucrounuku saeprun CosHIa U 3BE3I.

SAnepHas oHepreruka. [[eWcTBUS paAUMOAKTUBHBIX W3JIyYEHUN Ha KUBBIC
OpTaHU3MBI.

Hemoncmpauuu.

1. CHekTpbl U3JIyYEHUS U MOTJIOIICHHUS.

2. CHexTpsl pa3Iu4HbIX T'a30B.

3. Coektp Bogopoa.

4. HabmroneHnue TpekoB B kamepe BuibcoHa.

5. PabGota cuéTunka HOHU3UPYIOUIUX U3ITYUYEHUH.

6. Perucrpanus uznmydeHus NpupOIHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamophule padbomot u onvimol.

1. HaOmioneHue CIIOMIHBIX U JTMHEHUAThIX CIEKTPOB U3ITYUYCHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHHUE JHEPTUM YacCTULbI MO0 TOPMO3HOMY

nyTH (1o ¢poTtorpadusim).

3. H3mepeHue pagnoakTUBHOIO (poHa.

IHoBTOpPUTEIBLHO-00001IAK NN MOAYIb.

[ToBTOpUTENHEHO-0000MIAIOINNA MOAYITH TIPEAHA3HAYEH JJIsi CUCTEMaTU3aIIH
u  0000ImeHUsT MPEeIMETHOrO  COACPKAHUS M OMbITa  JCSATEIbLHOCTH,
NpUOOPETEHHOTO MPU U3YYEHUH BCErO Kypca (PU3MKH, & TAKKE JJIS MOJATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy M0 (u3uke i oOydaromuxcs,
BBIOpPABIIIMX 3TOT yUEOHBIN MpeMeT.



[Ipn u3ydyeHUn JaHHOTO MOIYJIS PEAUIM3YIOTCA U CUCTEMATU3UPYIOTCS BUJIbI
JeSITENHbHOCTH, Ha OCHOBE KOTOPBIX 00ECIEeYUBACTCS TOCTH)KEHHE MPEIMETHBIX U
METaNpeIMETHBIX  IJIJAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (opmupyercs
€CTECTBEHHOHAYy4YHasd IPaMOTHOCTh. OCBOCHHE HAyYHBIX METOJIOB HCCIEIOBAHUS
SBJICHUM TPUPOABl M TEXHUKH, OBIAJCHUE YMEHUSMH OOBSCHATH (HU3UUECKUE
ABJICHUSI, TPUMEHSAS T[OJyYEHHbIE 3HAHWSA, pelmarh 3aJadyd, B TOM YHUCIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAIbHBIC.

[IpuHIMNIMANBHO AESATEIBHOCTHBIA XApaKTEep JAHHOTO pas3jeiia peaau3yeTcs
32 CY4€T TOro, UYTO OOydaromuecs BBITIOJHSIOT 3aJaHusi, B KOTOPBIX WM
npeaiaraeTcs:

Ha OCHOBE TIOJIYYCHHBIX 3HAHUM pacro3HaBaTh W HAY4YHO OOBSICHSTH
(uzmyeckue SBICHUS B OKPYKAIOUIEH MPUPOJI€ U MOBCETHEBHON KU3HU;

MCITIOJIb30BaTh HAYYHBIE METOJIBI UCCIEOBaHUS (PU3UUECKHUX SBJICHUHN, B TOM
YUCJIE JJI POBEPKU TUIOTE3 U MOIYUYEHHS TEOPETHUECKUX BBIBOJIOB;

OOBSCHATh HAy4HbIE OCHOBBI HAM0OJIE€ BaXKHBIX JOCTHUKEHUU COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMED, TPAKTUYECKOTO UCITOIB30BAHUS PA3TUYHBIX UCTOYHUKOB
SHEPrMH Ha OCHOBE 3aKOHA IMPEBPALICHUS U COXPAHECHUS BCEX M3BECTHBIX BUIOB
SHEPIUH.

INJIAHUPYEMBIE PE3YJIBTATDBI

Nzydenne (pu3NKu Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs HAIIPABIICHO

Ha JOCTM)KEHHUE JIMYHOCTHBIX, METANIPEAMETHBIX U NMPEAMETHBIX 00pa30BaTEIbHbBIX

pE3yIbTaTOB.

B pesynbraTe uzydeHus: pu3nkyu Ha ypoBHE OCHOBHOTO OOIIEro o0Opa3oBaHus

y obOydarorierocst OyayT copMuUpOBaHbI CIEAYIONINE JIMYHOCTHBIC PE3YIhTaThl B

YacTu:

e 1) HAaTPHOTHYECKOT0 BOCTIMTAHMS:

e - IPOSIBIICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(du3nyecKoil HayKu;

e - IEGHHOCTHOE OTHOILIEHUE K JOCTH)KCHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

e 2) rpaKIaHCKOr0 M JYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e - TOTOBHOCTH K aKTUBHOMY YUYacCTHIO B OOCYKJICHHH OOIIECTBEHHO 3HAYMMBIX U
ATHUYECKHUX MPOOIIEM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTIKCHUN
busuky;

e - OCO3HaHME BAXHOCTH MOPAIbHO-ITUYECKUX MPUHIIUIIOB B JIEATEIbHOCTH
YYEHOT0;

e 3)3CTETHYECKOr0 BOCIIUTAHUSA:

e - BOCIPHUSTHE ICTETUYECKUX KAdyeCTB (PU3MUYECKOW HayKu: €€ rapMOHUYHOTO
MOCTPOEHUSI, CTPOTOCTU, TOUHOCTH, TAKOHUYHOCTH;



4) IEHHOCTH HAYYHOI'0 O3HAHMA:

- OCO3HAaHHME IIEHHOCTH (U3MUYECKOM HAyKH KaK MOIIHOTO HWHCTPYMEHTA
II03HAHUSI MHUpPA, OCHOBBI PA3BUTHs TEXHOJIOTUM, BaXXHEHIIEH COCTaBISAIOLIEH
KYJBTYPBIL;

- pa3BUTHE HAy4HOH J0O003HATENILHOCTH, HMHTEpPeca K HCCIEI0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opvmupoBaHMs  KYJbTYPbl 3I0POBbS M  IMOILHMOHAJIBHOIO
0/1aromoJry4us:

- OCO3HaHUE LEHHOCTH Oe3omacHOro o0pa3a JMHU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuJl O€30MacHOr0 TMOBEJEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, C JJIEKTPUYECKUM U TEIJIOBBIM OOOpYJOBAaHUEM B
JOMAIIHUX YCIIOBHSIX;

- cOopMHpPOBAaHHOCTh HaBbIKa peQJIeKCUH, NPU3HAHHWE CBOEro IMpaBa Ha
OIIMOKY U TaKOTO e MpaBa y APYyroro 4eaoBeKa;

6) TpPy10BOI0 BOCIIMTAHMS:

- aKTMBHOE YYacTHME€ B PEIICHUM NPAaKTHYECKUX 3adad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHu3alu, Topoia, Kpas) TEXHOJOTMYECKON u
COLIMAJIbHOW HAIpaBJICHHOCTH, TPEOYIOIUX B TOM uHcle U (U3HYECKUX
3HAHUU;

- HIHTEpEC K MPAKTUYECKOMY M3YUYECHHIO IPOo(deccHil, CBI3aHHbBIX C (PU3UKON;

7) 3K0JIOrn4eCKOro BOCIIMTAHUSA:

- OpHEHTAallMsl Ha MPUMEHEHHE (PU3NYECKUX 3HAHUM JUIS pelIeHUs 3ajad B
00JaCTH OKpY’Kalollel cpenbl, IUIAHUPOBAHUS MOCTYIIKOB M OLEHKH MX
BO3MO’KHBIX ITOCJIEACTBUN 11 OKPYKAIOIIEH CPEIbI;

- OCO3HaHHUE TI0OATLHOTO XapakTepa SKOJIOIMUECKUX IMpoOieM U MyTel ux
peuieHus;

8) ajanTanum K M3MEHAIOIUMCH YCJIOBHAM COLUMAJIBbHOM W NPUPOIHOMH
cpeabl:

- MOTpeOHOCTh BO B3aUMOACWCTBUM TPU BBIIOJHEHUH HCCIECJOBAHUN U
IPOEKTOB (DM3UYECKOM HANPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUSIM
APYTHX,

- TOBBIIEHHWE YPOBHSA CBOEW KOMIIETEHTHOCTH 4YEPE3 IPAKTHYECKYIO
NEATEIbHOCTD;

- TOTPeOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHHI, B TOM YHCIIE€ (POPMYITHUPOBATH
UJeH, MOHATUSA, TUIIOTE3bI O (PU3HUUECKUX 00BEKTaX U SABJICHUSIX;

- 0COo3HaHHEe Je(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JacTH
busuky;

- IUITAHUPOBAaHUE CBOETO PAa3BUTHUS B NPHUOOPETEHHH HOBBIX (U3HUECKUX
3HAHUU;



e - CTPEMJICHHE aHAJIM3UPOBATH U BBHISBISTH B3aUMOCBS3HU MIPUPOIBI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJIE C UCIOJIb30BaHUEM (DU3UUECKUX 3HAHUMU;

e - OICHKAa CBOMX JCWCTBUM C YYETOM BIUSHUS Ha OKPYKAIOUIYIO CpEAY,
BO3MOKHBIX TJIO0ATBHBIX MOCIEICTBUIM.

METAINIPEIJMETHBIE PE3YJIBTATbHI

B pesynbraTte ocBoeHHS mporpamMmbl Mo (pu3MKe HAa YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0yyaroierocs: OyayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJibTaThl, BKIIOYAIOIINE MTO3HABATEIFHBIC YHUBEPCATbHBIC YUCOHbBIE NCHCTBUS,
KOMMYHUKATHBHBIE  yHUBEpPCAJIbHbIE  Y4eOHBbIE  JICUCTBUS,  PETYJISTUBHbBIC
YHHUBEpCAIbHBIC YICOHBIC IEHCTBUSI.

Ilo3naBaTeqbHBIC YHUBEPCATbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jjornueckue 1eficTBUA:

BBISIBJIAT M XapaKT€PU30BaTh CYIIECTBEHHbIE TPU3HAKKM OOBEKTOB
(s1BCHUIN);

YCTaHAaBJIMBATh CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKALNUNA, OCHOBAHMS IS
00001IIeHNS U CPAaBHEHUS,

BBISIBJIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pacCMaTpUBaEMBbIX (haKTax,
JaHHBIX U HAOJIOIEHUSIX, OTHOCAIIUXCS K (DU3UUECKUM SIBJICHUSM;
BBISIBJISITh IIPUUYMHHO-CIICICTBEHHbIE CBSI3M MPU HU3YYEHUU (U3HUECKUX
SBJICHUH W MPOLIECCOB, JI€JaTh BBIBOJBI C UCIOJb30BAHUEM JI€TyKTUBHBIX
Y MHJIYKTUBHBIX YMO3AKJIFOUECHUM, BBIJBUTaTh TMIIOTE3bl O B3aMMOCBS3SIX
(bU3HYECKUX BEJINYUH;

CaMOCTOATENILHO BBIOMPATh CHOCOO penieHus y4eOHOU (pu3nyeckon
3a7aun (CpaBHEHHE HECKOJIbKMX BApUaHTOB pEIIEHUs, BbIOOp Hanboiee
MOAXOJSIIETO C Y4ETOM CaMOCTOSITENIBHO BBIJCIICHHBIX KPUTEPUEB).

ba3oBbie uccienoBarebCKUe AeiiCTBUA:

HCITOJIB30BATh BOMIPOCHI KaK UCCIIE0BATEIIbCKUN HHCTPYMEHT TTO3HAHNS,
MPOBOJIUTH 10 CAMOCTOSITEIPHO COCTABIIEHHOMY TUTAHY OIBIT, HECIIOKHBIN
(bU3NYEeCKU IKCIIEPUMEHT, HEOOJbIIOE HCCIeA0BaHUE (PU3UYECKOTO
SIBJICHUS,

OIICHWBATh HAa TMPUMEHUMOCTh H JOCTOBEPHOCTh HH(OpPMAIIHIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS WU IKCIIEPUMEHTA,;

CaMOCTOATENHLHO (POPMYIMPOBATH 000OIIEHUS U BBIBOJIBI 11O Pe3yJibTaTaM
MPOBEAEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHMS,



MPOTHO3UPOBATh BO3MOXXHOE JallbHEWIIee pa3BUTHE  (DUIUIECKUX
MPOLIECCOB, a TAKXKE BBIIBUTAThH MPEANOI0KEHUS 00 UX PA3BUTHH B HOBBIX
YCJIOBUSX U KOHTEKCTaX.

Pabora ¢ unpopmanueii:

MPUMEHSTh Pa3IUYHBIC METObI, MTHCTPYMEHTHI U 3aMpPOCHI MPU MOUCKE U
orbope WHPOpPMAIMU WIH JAaHHBIX C yYETOM TPEIOKCHHON ydueOHON
(dbuznyecKoii 3a1a4u;

aHAIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUIOB U (JOPM MIPEICTABIICHNUS,

CaMOCTOSITENIFHO ~ BHIOMpaTh ONTHMANbHYI (opMy mpeacTaBiIeHUs
uHQOpMAIMM W WUTIOCTPUPOBATh peEIlacMble 3a7a4d  HECIOKHBIMU
CXeMaMH, TruarpaMMaMu, HHOU rpauKoi U MX KOMOWHAITHSIMH.

KoMMyHUKAaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS:

B XOJle¢ 00CYXJIeHUs Yy4yeOHOro Marepuaja, pe3yJbTaToB JIaOOpaTOPHBIX
paboT U MPOEKTOB 33J]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAaEMOM TEMBI U
BBICKA3bIBaTh WJIEH, HALIEJIEHHbIE HAa pELICHUE 3aJadd U MNOJJEep:KaHue
OJ1aroKe1aTeIbHOCTH OOIIEHNUS;

COMOCTABIISATh CBOM CYXKIEHUSA C CYXACHUSAMU JPYIMX YYaCTHUKOB
auanora, oOOHapyXUBaTh pa3jiniKe U CXOJICTBO MO3ULUNI;

BBIPAKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U IUCbMEHHBIX TEKCTAX;
nyOJIMYHO TMPEACTABIATh PE3yIbTAaThl BBIMOIHEHHOTO (DU3MUECKOT0 OIbITa
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

NOHMMAaTh W HUCIOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOW  H
WHIUBUIYAIbHOM paloOThl MpU PEIIEHUHM KOHKPETHOW (PU3HMUECKOM
POOJIEMBI;

IIPUHUMATh LIEJIM COBMECTHOW JESTEIIBHOCTH, OPraHW30BbIBATH JCHCTBUS
no e€ JOCTIXKEHHIO: PpACTpENeNsiTh poJid, OOCYX AaThb MPOIECCH U
pe3ynbTaThl COBMECTHOM pabOThI, 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
BBITNOJHATH CBOIO YacTh PabOThI, JOCTUTAsi KAUECTBEHHOTO pe3ysbTara 1o
CBOEMY HAIIPABICHUIO W KOOPAHWHHPYS CBOM JEHUCTBHS C JPYTUMHU
YJIeHaMH KOMAaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI HPOIYKT MO KPHUTEPUSIM,
CaMOCTOSITENIHO C(POPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOCHCTBUSL.

PeryisiTuBHBIC YHUBEpCAJIbHbIE Y4eOHbIE 1eiiCTBUA

Camoopranusanus:

BBISIBIISITh TIPOOJIEMBI B JKU3HEHHBIX M yUYEOHBIX CUTYAIHUSIX, TPEOYIOIIHX
IS perieHus: GU3N4ecKuX 3HAaHUM;



OpUEHTUPOBATbCS B  PA3NMYHBIX [OAXOAAX MPHUHATUSA  PELICHUN
(MHOIUBUYaIbHOE, NPUHSATHE pELIEHUS B TpyMIe, NPUHATUE PEIIeHUN
rpynmnoi);

CaMOCTOATENILHO COCTABJISITH AITOPUTM PELIEHUs (PU3NYECKOU 3aa4d WK
IUIaHAa HMCCIEAOBAaHUSA C Y4ETOM HMEIOLIUXCA PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATH IIpeijlaraéMble BApUAHTBI PEILICHU;
JieN1aTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTpOJH), 3MO]_[I/IOHaJIbHLII7[ HHTEJJICKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyallUH U IIpeuiaraTh IJIaH €€ U3MEHECHUS,
OOBSCHATh NPUYUHBI  JOCTHKEHUS  (HEJOCTUXKEHHUS])) Ppe3yibTaToOB
JesTeNbHOCTH, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSITEIBHOCTh (B TOM YHCIE B XOJ BBIIOJHEHHUS
(Gu3nyecKoro MCCIEIOBAaHMA WM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBLIMXCS CUTYyallUld, YCTAHOBJEHHBIX OLIMOOK,
BO3HUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIU U YCIOBUAM;

CTaBUTh ce0sl HA MECTO JPYroro 4esJoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYIroro;
MPU3HABATh CBOE MPABO HA OLIMOKY MPH PElIeHUH PU3NYECKUX 3a7a4 WU
B YTBEPXKIACHUAX HA HAYUYHBIE TEMBI U TAKOE K€ IIPAaBO IPyroro.

INPEAMETHBIE PE3YJIBTATDBI

K xonIry o0yuenus B 7 Kjacce MpeMETHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIONB30BaTh  MOHATHS:  (u3MUeckne ¥ XUMHUYECKHE  SIBICHHUA,
HaAOJI0/IEeHUE, HKCIEPUMEHT, MOJENb, TUIOTe3a, €AUHMIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJla, arperaTHble COCTOSIHUSI BemiecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXAHMUYECKOE JIBI)KEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAECKTOPHUS, PABHOAECHUCTBYIOILAS
cuJa, nedopmarus (ympyras, IJIaCTUYECKAs), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuath siBiaeHus (nuddys3us, TEIIOBOE IBUXEHUE YACTHUIl BEIIECTBA,
pPaBHOMEPHOE  JBW)KEHHE, HEpPaBHOMEPHOE  JIBDKCHHE,  WHEPIUS,
B3aUMOJICUCTBUE TE€J, PABHOBECHE TBEPABIX TEJI C 3AKPEIUIEHHOW OCBIO
Bpall€HUs, Iepenada [aBICHUS TBEPABIMU TEJIAMH, >XUIAKOCTAMH U
razamy, aTrMocepHOe JaBJ€HUE, IUIaBaHUE TeJl, NPEeBpPALCHUS
MEXaHUYECKON SHEPruu) Mo ONUCAHUIO MX XAPAKTEPHBIX CBOMICTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SIBICHUE;



pacrno3HaBaTh TMPOSBICHHE M3YyYEHHBIX (U3MUECKUX SBJICHUH B
OKpY’KalollleM MHupe, B TOM 4YHcle (U3NYECKUE SIBJICHHUS B IPHUPOJAE:
OPUMEPBI JIBMKEHUSI C Pa3IU4YHBIMU CKOPOCTSAMH B JKMBOM M HEXKUBOU
NpUpPOAE, ACUCTBUE CHIBI TPEHUS B NPHUPOAEC M TEXHHUKE, BIUSHUE
aTMoc(epHOro JaBjeHHs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, phluard B
TEJe YeJIOBEKa, IPU STOM IEPEBOAUTH MPAKTUUECKYIO 3a7ady B yueOHYIO,
BBIICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (U3HUECKUX SABJICHUIA;
OMKCHIBATh M3YyUYEHHBIE CBOMCTBA T€N U (PU3NYECKUE SIBICHHS, UCIOIb3YS
¢usnyeckue BeIMYMHBI (Macca, 00BEM, MJIOTHOCTh BEIIECTBA, BpeMH,
IIyTh, CKOPOCTb, CPEAHSSA CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSKECTH, BEC
Tena, CWJa TpeHUus, JAaBieHue (TBEPAOTO Tena, >KUIKOCTH, Tasa),
BBITAIKMBAIOIIASl CHJIA, MEXaHWYECKas pabdoTa, MOUIHOCTb, IUIEYO CHJIbI,
MOMEHT CWJbI, KO3()(QHUIMEHT TOJE3HOTO JEHUCTBUS MEXaHHU3MOB,
KUHETUYECKass M MOTEHIMabHAs SHEPrus), MpH ONHUCAHUU IPABUIBHO
TPakToOBaTh  (PU3MYECKUI  CMBICH  HMCHOJb3YEMbIX  BEJIWYUH, HUX
0003HAaYEHUsI U EIUHULBl (PU3HYECKUX BEIUYHMH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIOIIUE JAHHYIO (DU3MUECKYIO BEJIMYUHY C JIPYTUMH BEIMYMHAMU,
CTPOUTH rpapUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJIINYMH;
XapaKTepu30BaTh CBOWCTBA Tel, (U3UYECKUE SBJICHHUS W MPOLECCHI,
UCIIOJIB3YSl TIpaBUjia CIOXKEHUs CUi (BIIOJb OJHOUM MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBWJIO paBHOBecusi pbldyara (00ka),
«30JI0TOE€ IIPaBUJIO» MEXAHHMKH, 3aKOH COXPAHEHUS MEXaHHYECKON
SHEPruy, NpU ITOM JaBaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHa H
3aMKMCBIBATh €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, POLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUudl IPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIISITh NTPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsACHEHHE U3 1-2
JIOTUYECKUX IaroB ¢ ONopoil Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3UUYECKUX
ABJIEHUH, (PU3NUECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pemarb pacu€THble 3anadyd B 1—2 JAEWCTBUA, HCIONB3YS 3aKOHBI H
dbopmyIibl, CBs3BIBAIOIIME (PU3MUECKHME BEIWYMHBI: Ha OCHOBE aHalv3a
YCIJIOBHS 3a/1a4 3alUChIBaTh KPAaTKOE YCIOBUE, MOACTABIATh (PU3HUECKUE
BEJIMYMHBI B (OPMYJIBI U TPOBOAUTH Pacu€Thl, HaXOJIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIsl PELIEHUs 3a]ay, OLICHUBAaTh PEaTMCTUYHOCTh
MOJTy4YeHHOU (PU3NUECKOI BETUUUHBI;

pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXHO PEMIUTh MpPHU [TOMOIIH
(bu3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0BAaHUS BBIIEIATH MPOBEPSIEMOE
IOpeanoiokeHne  (TUIoTe3y),  pa3nuyaTb W MHTEPIPETUPOBATH



MOJIYYCHHBIA pe3yJbTaT, HaxXOJWTh OIMMOKA B XOJIe OIbITa, JeNaTh
BBIBOJIBI 110 €T0 pE3yJIbTaTaM;

MPOBOAUTL OMBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUN WU
(dbuznyeckux CBOWCTB TeJ: dbopmyIHUpoBaThH MIPOBEPSIEMBIE
MPEANOI0KEeHUS, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOTO 000pYyI0BaHMUS,
3aMMChIBATH XOJ1 ONBITA U (DOPMYJIUPOBATH BHIBOJIBI;

BBITIOJIHATh MPSIMbIE U3MEPEHUS PACCTOSHHS, BPEMEHHU, MacChl Tela,
o0béMa, CHJIBI W TeMIepaTypbl C HCHOJH30BAHUEM AHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aAMUCHIBATH IMMOKa3aHUS TPHOOPOB C YUYETOM
3a/TAaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUH;

MIPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOUN (DU3NUECKON BEIMYMHBI OT
JIPYroil C WCHOJb30BAaHUEM TMPSIMBIX HU3MEPEHUM (3aBUCUMOCTH MyTH
PAaBHOMEpPHO JBWXKYIIETOCSd Tela OT BPEMEHHU ABUKEHHS TeJa, CHUIIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KadyecTBa 00pabOTKH MOBEPXHOCTEH Ten
Y HE3aBUCUMOCTH CHUJIbI TPEHHUS OT IUIONIAU CONPUKOCHOBEHUS TEJI, CUITbI
YIOPYroCTU OT YJJIMHEHHUS MPYKUHBI, BHITAJIKUBAIONIEH CUIIBI OT 00bEMa
MOTPYKEHHON YacCTH Teja U OT IUIOTHOCTH KUAKOCTH, €€ HE3aBUCHUMOCTH
OT TUJIOTHOCTH TeJla, OT TJIyOHHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IJIaBaHUsSl TeJl, YCJIOBUN paBHOBECHUs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  Y4YEOHOrO0 MCCIIEIOBAaHUSA, COOMpPATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHHUs, CIeNysl MPeIoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl TMOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEJIWYUH B BUJE
MPEUIOKEHHBIX TaOJMUI] U TpadUKOB, JeNaTh BBIBOABLI MO pe3yJibTaTam
UCCJIEI0BaHNUS;

MPOBOJUTh KOCBEHHBIE H3MEpeHUs (U3MUYECKUX BEIWYUH (IJIOTHOCTH
BEILIECTBA KUAKOCTH M TBEPAOrO Tela, CUila TPEHUS CKOJIbKECHUS,
JaBJI€HUE  BO3JyXa, BbITAIKMBAWOIIAs  Cuila, JeHCTByromas  Ha
MOTPYKEHHOE B JKHUAKOCTh TeNo, KOAD(PUIMEHT MOJIE3HOro ACHCTBUS
MPOCTBIX MEXAaHU3MOB), Clielysl TMPEIJI0KEHHON WHCTPYKUHMH: TIpU
BBITIOJTHEHUN W3MEPEHUN CcOOMpaTh HKCIEPUMEHTAIbHYI0 YCTaHOBKY U
BBIYUCIISITh 3HAYEHNE HCKOMOM BEJTUYUHBI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe ¢ J1abopaTOpHBIM
o0opyToBaHHEM;

yKa3bIBaTh MPUHILHUIBI JAEUCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, IUHAMOMETp, COOOIIAIONIUECS COCYJbI, OapoMeTp,
phluar, MOABMKHBIN U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTh;
XapaKTepu30BaTh NPUHIMMBI  JCHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HX OMUCAHUSA (B TOM YHCIE:
MOAIIUITHUKY, YCTPOMCTBO BOJOMPOBOJIA, THAPABIMYECKUM TMpecc,



MaHOMET], BRICOTOMED, TOPITHEBON HACOC, apEOMETP), UCTIOIb3Ys 3HAHUS
O CBOMCTBaX (PU3MYECKHUX SBJICHUM M HEOOXOJIMMBbIE (DU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

MPUBOANTh  TNpPUMEPHl  (HAXOAUTh  HWHGMOpPMAIMI0O O  TPUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUS (U3MUECKUX 3HAHUW B TIOBCETHEBHOM
KU3HU 11 obecrieueHus: 6€30MacHOCTH MPU OOpaIlleHHH ¢ IPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS M COONIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEICHHSI B OKPY’KaIOIIEH cpeie;

OCYIIECTBIATH OTOOpP WCTOYHMKOB uH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIHNXCS
3HAHMK W TYyTEM CpaBHEHUS Pa3IUYHBIX HCTOYHUKOB BBIICIATH
uH(OPMAITHIO, KOTOpas SBISICTCS MPOTHBOPEYMBON WM MOXKET OBITH
HEJ0CTOBEPHOM;

MCIIOJI30BAaTh MPHU BHITIOJIHEHUH YYEOHBIX 3a/IaHU HAY4YHO-TIOIYJISIPHYIO
aUTepaTypy  (QHU3MYECKOro  COAEpKAHMs, CIPABOYHBIE MaTepHabI,
pecypchl cetn MaTEpHET, BIageTh mpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOU 3HAKOBOUW CUCTEMBI B JIPYTYIO;
co3/71aBaTh COOCTBEHHBbIE KpAaTKHE MHUCbMEHHBIC M YCTHBIE COOOIIECHMS Ha
OCHOBE 2—3 MCTOYHWUKOB MHGpOpMAIK (HU3UIECKOTO COJICPKAHUSA, B TOM
yrcne MmyOJuYHO JenaTh KpaTKue COOOUICHHsI O pe3yibTaTax MPOEKTOB
WIM y4eOHBIX WCCIENOBAaHWN, MPH OSTOM TPAMOTHO HCIIOIH30BaATh
M3YYEHHBIM TOHATUHHBIMN ammapar Kypca (U3UKH, COMPOBOXKIATH
BBICTYIUIEHUE IIPE3CHTALAEH;

MPU BBIMOJTHEHUN YYEOHBIX TPOEKTOB W HWCCJICAOBAHHWM paCIpeaessiaTh
00s3aHHOCTH B TPYMINE B COOTBETCTBUHM C IOCTaBJICHHBIMHU 3aJadyaMu,
CIIEIUTh 3a BBHIMIOJIHEHHEM IUIaHA JIEWCTBHUI, aJeKBAaTHO OIICHUBATH
COOCTBEHHBI  BKJAJ B  JIEATCILHOCTH  TPYIIBI,  BBICTpAUBATh
KOMMYHUKATHBHOE B3aUMOJICHCTBUE, YUNTHIBAS MHEHHUE OKPY KAOIIIHX.

K xonIy oOyuenus B 8 kjacce mpeMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

KCIMOJIb30BaTh MOHITHUSA: Macca U pa3MepPbl MOJIEKYJ, TEIJIOBOE JIBUKECHHE
aTOMOB M MOJIEKYJI, arPEraTHbIE COCTOSIHUSA BEUIECTBA, KPUCTAJUIMYECKUE U
amop(HBIE TeNa, HACHIICHHBIM W HEHACHIIICHHBIM TMap, BIAKHOCTH
BO3/yXa, TEMIleparypa, BHYTPEHHSsS DJHEpPIUs, TEIUIOBOM JBUIATElb,
AJIEMEHTAPHBIN AJIEKTPUUYECKUIN 3apsijl, DIEKTPUUECKOE TOJIe, TPOBOIHUKH
Y TABJICKTPUKU, TIOCTOSHHBIN JIEKTPUUYECKUN TOK, MATHUTHOE MOJIE;

paznuyaTth SIBJICHUS (TEIJIOBOE PACIIMPEHHE M CXKaTue, TeIulonepenaya,
TEIUIOBOE PABHOBECHE, CMAaUMBAHUE, KAllWJUISIPHbBIC SIBJICHUSI, UCIIAPCHHUE,
KOHJICHCAIlusl, TUIaBJICHUE, KpHUCTauiM3anus (OTBEpJeBaHHUE), KHUIIEHUE,



Teronepeaaya (TeTI0NPOBOJHOCT, KOHBEKIIUS, U3IIy4YEHUE),
ANEKTpU3alUs TEJ, B3aUMOJEHCTBUE 3apsI0B, NEUCTBUS 3IEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHUE, B3aUMOJICMCTBUE MArHUTOB, JECHCTBUE
MarHUTHOTO MOJISl HA MPOBOJIHUK C TOKOM, 3JEKTPOMArHUTHAsT UHAYKIUS)
[0 ONHCAHWID MX XApPAaKTEPHBIX CBOHNCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UYECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYEHHBIX (DU3WYECKUX SBJICHUU B
OKpY’XKalolleM MHpE, B TOM 4HCi€ (PU3UUYECKUE SIBICHUS B MPUPOJIE:
MMOBEPXHOCTHOE HATSHDKEHUE M KANWUISIPHbIE SBJICHUS B MIPUPOJIE,
KpUCTAJUIbI B mpuponae, usiaydeHue ConHua, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, JIEKTPUUECKUE
SABJIE€HUSI B atMocdepe, IEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noyie 3emiid, Jpeid MOII0COB, POJIb MAarHUTHOTO TOJS IS KU3HHU Ha
3emuie, MOJSIPHOE CUSHUE, IIPU 3TOM NEPEBOAUTH NPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUYECKUX
SIBIICHUIA;

OMKCHIBATh M3yUYCHHBIE CBOMCTBA TeN M (PU3UUYECKUE SIBICHHUS, UCTIOIB3YS
¢bu3nueckue BEIUYMHBI (TEMIEpaTypa, BHYTPEHHSSI YJHEPTHUsl, KOJIUYECTBO
TEIUIOThI, yJeJbHas TEIJIOEMKOCTh BEIIECTBA, VJAEIbHAs TEIUIOTa
IJIABJICHUSI, yJeJibHas TeIUIoTa MapooOpa3oBaHusl, yJelibHas TEIioTa
CropaHusi TOIUIMBA, KOAM(PUIIMEHT TMOJE3HOTO JCHCTBUSA TEIJIOBOU
MAallliHbl, OTHOCUTEJbHAsl BJAXHOCTh BO31yXa, JJICKTPUYECKHU 3apsl,
cuja TOKa, DJEKTPUUECKOE HANpsKEHUEe, COMPOTUBJICHUE MPOBOJIHUKA,
yIAeNbHOE  CONPOTHBJIEHHWE  BeHIeCTBa, paboTa W MOIIHOCTH
ANEKTPUYECKOTO TOKa), MpPU  ONHWCAHUM TPABWIBHO  TPAaKTOBAaTh
(bU3MYEeCKUl CMBICT MCHOJb3YEeMbIX BETUYHH, O003HAYEHUS U €IMHUIIBI
(U3MYECKUX BEIWYUH, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
(U3MYECKYI0 BEIMYMHY C JPYTMMHU BEJIMYUHAMH, CTPOUTH TIpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH,

XapaKTepu3oBaTh CBOWCTBA Tel, (U3MUECKUE SBJICHUS W TPOIECCHI,
WCIIOJIB3YSI OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKON Teopuu
CTPOCHHS BEIIECTBA, MPUHLUIN CYNEPNO3UIMU MOJel (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpPaHEHHUS 3apsaa, 3akoH OMa Jyisl yyacTKa LelH, 3aKOH
Jlxoyns—JleHua, 3akOH COXpaHEHHs DSHEPrud, IpU ITOM J1aBaTh
CJIOBECHYIO0 (DOPMYJIMPOBKY 3aKOHA W 3allUChIBaTh €r0 MaTEeMaTUYeCKOe
BBIPAXKEHUE;

OOBSCHATh (PU3MUYECKHE TMPOIECCHl M CBOWCTBA TN, B TOM YHUCJIE U B
KOHTEKCTE CHUTyallMil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
MIPUYUHHOCIIEACTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYECKHUX



IaroB ¢ Omnopod Ha 1-2 W3y4YEHHBIX CBONCTBA (PU3WYECKUX SIBIICHU,
(bU3HYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIC 3aJayd B 2—3 JCUCTBHS, HCIOJIb3Yys 3aKOHbI U
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHME BEIWYMHBI: Ha OCHOBE aHalu3a
YCJIOBUSL 3aJlauyd 3alKChiBaTh KPATKOE YCIOBHUE, BBISBIATH HEAOCTATOK
JaHHBIX JUIsl pEIIeHUs 3a7aud, BbIOUpATh 3aKOHBI U (OPMYIIBI,
HeoOXoauMble Uisl €€ pelleHHs, MPOBOAMTH pacy€Thl U CPaBHUBATH
MOJTy4YE€HHOE 3HaUeHue (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIINTh TPU TTOMOIIH
(bU3HYEeCKUX METOIOB, HCIONb3YS ONHMCAHHE HCCIEAOBAHUS, BBIIEISATH
MIPOBEPSAEMOE  MPEAIONIOKEHHE, OLECHUBAaTh MPABWIBHOCTh IMOPSAIKA
IIPOBEJICHUS UCCIIEI0OBAHUS, AENAaTh BBIBOJBI;

MPOBOJUTh OMBITHI 1O HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
(bu3HYeCKUX CBOMCTB Tell (KamWUISIPHBIC SBJICHUS, 3aBUCUMOCTD JaBJICHUS
BO3JlyXa OT €ro o0bEma, TeMreparypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusl MpPU M3IYUYECHHH OT I[BETa H3JIydarolie (Tmorjomaroniei)
MMOBEPXHOCTH, CKOPOCTh UCIIAPEHUSI BOJBI OT TEMIEPATypPhl KUIAKOCTH U
IJIOIAAN €€ IIOBEPXHOCTH, OJJEKTpU3alusd Tel MW B3aUMOJCHCTBUE
ANEKTPUYECKUX 3apsA0B, B3aWMOJECHCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIU3allsl MAarHUTHBIX TIIOJIEM TOCTOSHHBIX MAarHUTOB, JCUCTBHUS
MarHuTHOTO TOJIE HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa,
CBOMCTBa DOJEKTPOJABUTATENsl TMOCTOSHHOTO TOKa): (OpMyIUpOBATH
MpOBEpsSEMbIE MPENOI0KEHHS, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO
000py10BaHUsl, OMUCHIBATH XOJ OMbITA U (POPMYITUPOBATH BHIBO/IBI;
BBIMIOJHATh  MOpPSIMbIE  U3MEPEHUSA  TEMIIEPaTypbl,  OTHOCUTEIbHOU
BJIQXXHOCTU BO3/yXa, CHWJIbl TOKAa, HANPSKEHUS C MCIOJIb30BAHHEM
aHAJIOTOBBIX MPUOOPOB U JATYMKOB (DPU3UYECKUX BEIMYHH, CPABHUBATh
pe3yAbTaThl UBMEPEHUN C YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJTHON (PU3NYECKON BEIIMYUHBI OT
Ipyrod ¢  HCHOJB30BaHHEM MPSIMBIX HU3MEPEHHl  (3aBUCHUMOCTH
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOMAAU ITONEPEYHOTO
CEUYEHUS U yAEIBHOTO CONPOTUBIIEHUS BEIIECTBA IPOBOJIHMKA, CUIIBI TOKA,
WIyLIEro 4epe3 MNpPOBOJAHUK, OT HaNpsKEHHWs HAa  [POBOJHUKE,
UCCIIEJOBAHUE IIOCJIEAOBATENBHOTO M MApauIeIbHOTO  COEIUHEHUI
MPOBOJHUKOB): IUJIAHUPOBATH HCCIEAOBaHUE, COOMpPATh YCTAaHOBKY H
BBINIOJIHATh M3MEPEHHUs, Clenys MNPEeIJIOKEHHOMY IUIaHy, (UKCHpPOBAThH
pe3ynbTaThl TIOJYYEHHOW 3aBUCHMMOCTH B BHUAE Tabmuil U TpaduKoB,
JenaTh BBIBOJBI IO PE3YJIbTaTaM UCCIIEA0BAHNUS,



IPOBOJAUTH KOCBEHHBIE HU3MEpPEHHs (PU3UUECKUX BeIMYUH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBA, CONPOTUBICHUE NPOBOAHMKA, paboTra H
MOIIIHOCTh JJIEKTPUYECKOr0 TOKa): IJIAHUPOBATh W3MEPEHHs, COOMpAaTh
AKCIIEPUMEHTAIbHYIO YCTaHOBKY, CIEeAys MPEATOKEHHON WHCTPYKLUH, U
BBIUUCIISATH 3HAUEHHE BEJINUMHBI,

cOOJII01aTh MPaBUJIa TEXHUKU OE€30MaCHOCTH MpHU padoTe ¢ 1ab0paTOPHBIM
000opy10BaHUEM;

XapaKTepu30BaTh MPUHIMIBI JEHCTBUS HW3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOl Ha UX OmucaHus (B TOM YMHCIE:
CUCTEMa OTOIUIEHUS OMOB, TMT'POMETp, napoBas TypOHHa, aMIIEpMETp,
BOJIbTMETpP, CUETYHK OJICKTPUUYECKOW IHEPIHH, SIEKTPOOCBETHUTEIHHBIC
NpUOOPBI, HArPEBATENbHBIE AIEKTPOIPUOOPHI (IPUMEPHI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, JIEKTPOMArHUT, 3IEKTPOABUTaTEIb IIOCTOSIHHOTO TOKA),
UCIOJIb3YSl 3HAHMUSA O CBOMCTBaX (PM3NYECKUX SIBJICHUM M HEOOXOAUMBbIE
(bu3nYecKre 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA WU HU3MEPHUTEIbHBIC
npuOoOpbl MO CXeMaM M CXEMAaTUYHBbIM pUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, NCUXPOMETP, TUIPOMETP, JABUraTelIb BHYTPEHHETO
CTOpaHUs, AJIEKTPOCKOM, PEOCTaT), COCTABIATh CXEMbI JJIEKTPHUYECKHUX
HENeil ¢ MOCIe0BaTENbHBIM U NapaJUIETbHBIM COSAMHEHUEM SJIEMEHTOB,
pasznuuasi ycIoBHbIE 0003HAUECHHUS FIEMEHTOB 3JIEKTPUUECKUX IIeTel;
OPUBOJUTH  NpUMEpPbl  (HAXOAUTh  MHGPOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUs (PU3MUECKHX 3HAHWW B TOBCEIHEBHOU
KU3HU A5 o0ecreueHrs 0e30MacHOCTH Mpu oOpalleHnu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3JI0pPOBbS U COOJIOACHUSA
HOPM 3KOJIOTUYECKOTO MOBEJEHMSI B OKPYIKaIOLLEH Cpeie;

OCYIIECTBISITh TOWUCK HHPOpMAIMH  (PUINIECKOTO COACpXKaHHUSI B
WuTepHere, Ha OCHOBE HWMEIOIUXCS 3HAHUH M TYTEM CpaBHEHUS
JOTOJIHUTENbHBIX ~ MCTOYHUKOB  BBIACNATH  HHPOpPMAIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUMBON MIIM MOKET OBITH HETOCTOBEPHO;
MCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 33JaHUIl HAYYHO-MOMYJISIPHYIO
aUTepaTypy  (PHU3MUECKOro  COAEpKAHMS, CIPABOYHBIE MaTepHAaIbI,
pecypcbl ceTd VIHTepHET, BlafeTh npuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBaHus HUHPOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W KpaTKHE YCTHBIE COOOIIEHUS,
0o000mass uHOpPMALMIO U3 HECKOJbKUX HCTOYHUKOB (PU3UUECKOTO
COJEpKaHUsi, B TOM 4YHCiIe MyOJUYHO TMPEACTABIATh PE3yJIbTaThl
IPOEKTHOM WJIM HCCIIEN0BATENIbCKON NEATEIbHOCTH, P 3TOM I'PaMOTHO



UCIIOJIb30BaTh W3YUYEHHBIM TOHATHIHBIA anmapat Kypca (QU3UKH,
CONPOBOK/IaTh BBICTYIICHHE MPE3CHTALNEN;

MPU  BBIMOJHEHUH YUYEOHBIX IPOCKTOB M MCCIEAOBAHUN (PU3HMUECKUX
MPOLIECCOB pacHpelesaTh OO0A3aHHOCTH B TpPYyIIE B COOTBETCTBHM C
MOCTABJIEHHBIMU 33/1a4aMU, CJICIUTh 3a BBIIIOJHECHUEM IUIaHA ACHUCTBUU U
KOPPEKTUPOBATh €r0, aJIKBaTHO OLIEHUBAaTh COOCTBEHHBIM BKIJIAJl B
NEATEIBbHOCTD I'PYIIIbI, BBICTPAaUBaTh KOMMYHUKATUBHOE B3aUMOICICTBHE,
MPOSIBIISiE TOTOBHOCTH pa3peniaTb KOHQIUKTHIL.

K xonIty o0yuenus B 9 Kjacce mpeMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATHUSA: CHCTeMa OTcuéra, MarepualbHas TOYKa,
TPAEKTOPHs, OTHOCUTEIBHOCTh MEXAHWYECKOIO NBMXKEHHS, AehopMarius
(ynmpyrasi, miacTuyeckasi), TPEHUE, LEHTPOCTPEMHUTEIbHOE YCKOPEHUE,
HEBECOMOCTh M IMEperpy3ku, UEHTP TSKECTH, aOCONIOTHO TBEPIOE TEJO,
LHEHTP TSHKECTH TBEPJOTO Tesa, paBHOBECHE, MEXaHUYECKUE KOieOaHus U
BOJIHBI, 3BYK, HMH(PAa3ByK U YJIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U J1albHO30PKOCTbD,
CHEKTpPbl UCIYCKaHUs U MOTrJoUIeHUs, anbda, 6eTa- U raMMa-u3ayyeHus,
M30TOIBI, SIICPHAS] DHEPTETHKA;

pasznuyaTh SIBICHHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIUHEHHOE
IBI)KCHHUE, DPABHOYCKOPEHHOE TMPSMOJIMHEHHOE JBUKEHHE, CBOOOJIHOE
NaJIcHUEe TeJ, pABHOMEPHOE JBUKEHHUE MO OKPYHOCTH, B3aUMOJAEHUCTBUE
TE€J, PEaKTUBHOE JBUXKEHHUE, KoJieOaTeNbHOE NIBH)KEHHE (3aTyXarollue U
BBIHY’KJICHHBIE KOJIEOAaHUs), PE30HAHC, BOJHOBOE JIBH)KEHHE, OTPAKECHUE
3BYKa, NPSIMOJIMHEWHOE PacHpOCTPAaHEHUE, OTPAKEHUE WU MPETOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3I0KEHUE OEJIOro CBEeTa B
CHEKTp M CJOXKEHUE CHEKTPaJIbHBIX IIBETOB, JHUCIEPCHS CBETa,
€CTECTBEHHAsl PaJMOAaKTUBHOCTb, BO3HUKHOBEHHE JMHEHYATOrO CIIEKTpPa
U3ITy4YEHHs]) 10 ONIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3UUECKOE SBIICHUE;

pacno3HaBaTh NPOSBICHHE U3YYEHHBIX (PU3UYECKHX SIBJICHUH B
OKpyXarolmeM Mupe (B TOM 4YHuCie (PU3NYECKHUE SIBICHHUS B IPUPOJIE:
IIPWINBBI U OTJUBBI, ABMKEHUE MIaHET COTHEYHON CHCTEMBI, PEAKTHBHOE
JBM)KCHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHWE BOJHBI, I[yHAMH, 3XO0, LBETa TeJ,
ONTHUYECKHUE SIBJICHUS B IPHUPOAE, OMOJIOIrMYECKOE IEHCTBUE BHIUMOIO,
yJIbTPaUOJIETOBOIO U PEHTICHOBCKOTO M3JIyYEHHUH, €CTEeCTBEHHBIN
pasvoaKkTUBHBIM (POH, KOCMHUYECKHE Jy4yH, PaAHMOAaKTUBHOE H3ITy4EHHE
NPUPOAHBIX MHHEpPANOB, JEHCTBUE PAJUOAKTUBHBIX M3IYyYEHUH Ha



OpraHu3M 4eJIOBEKa), MPHU 3TOM IEPEBOJUTH NPAKTUYECKYIO 3a1ady B
y4eOHY10, BBIACIATh CYILIECTBEHHbIE CBOMCTBA (IpU3HAKU) (PU3UUECKUX
SIBIICHUI;

ONKCHIBATh M3YyUYEHHBIE CBOMCTBA T€N U (PU3NYECKUE SIBICHUS, UCIOIb3YS
¢usnyeckue BETUYMHBI (CpeqHSsi U MTHOBEHHAas CKOPOCTh Tella TpHU
HEPaBHOMEPHOM JIBH)KCHUM, YCKOPEHHE, NEpPEMEIIEHUE, IyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHMS, Cuia YNPYrOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJHOrO TMAaJEeHUs, BEC Tela, HUMIYJbC TeJld, HMILYJIbC CHJIBI,
MeXaHu4yeckas paboTa M MOIIHOCTb, MNOTEHIHUANbHAs HHEPrus Tena,
IIOJHATOrO HAJl MOBEPXHOCTHIO 3€MJIM, NOTCHIMAIBHASL HEPTUS CKATOU
NPY>KUHBI, KUHETHYECKash »SHEpPrusi, IOoJIHAg MeXaHW4YecKass >SHeprus,
NEPUOJI U YacToTa KoJieOaHUH, IJIMHA BOJIHBI, TPOMKOCTb 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTellb MPEJOMIICHHS CPElIbl), IPU ONHUCAHUH
IPAaBWIBHO TPAKTOBAaTh (PU3MYECKUN CMBICI HCIHOJb3YEMBIX BEJINYMH,
0003HAaYEHUs U €IUHULIBl (PU3NYECKUX BEIUYHH, HAXOJIUThb (HOPMYJIBI,
CBSA3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEJIMUYMHY C JIPYTMMHU BEJIMYHWHAMH,
CTPOUTDH rpaUKU U3yUYEHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIIUYMH;
XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBIEHUS M IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HPHEPruu, 3aKOH BCEMHUPHOI'O TATOTEHMS,
NPUHIUI CYNEPHO3ULMH CHJI, NPUHIMUI OTHOCUTEIbHOCTH [ amuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUS HMMITYJIbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMSI 3apsAI0BOTO U MAaCCOBOI'0 YHUCEI
IpHU SIIEPHBIX PEaKUUsAX, MPU ATOM JaBaTh CJIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3aIUCBhIBAaTh €r0 MaTEMAaTUUYECKOE BbIPAKEHUE;

OOBSICHATh (PU3NYECKUE MPOIECCHl M CBOWCTBA TEJN, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid INPaKTUKOOPHUEHTHUPOBAHHOIO XApPaKTEpa: BBIABIIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHUE U3 2—3 JIOTHUECKUX
1aroB C ONOpod Ha 2—3 HU3yYEHHBIX CBOMCTBAa (PU3NYECKUX SIBJIICHUU,
bu3nyecKuX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiate pacy€THble 3aJayd  (ONMparolUecss Ha CUCTeMy u3 2-3
YpaBHEHUH), UCTIOJIb3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOIINE (PU3UUECKHUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 3aJauM 3alHUChIBaThb KpPAaTKOE
yCIIOBUE, BBISBISATH HEIOCTAIOIINME WIM U30BITOUHbIE JaHHbIEC, BHIOMPATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl PEIICHUs, TPOBOAUTH PACUETHI U
OLICHMBATh PEAIMCTHUYHOCTh IMOJYYEHHOrO 3HAuY€HUA (U3HUECKOU
BEJIMYMHBL;

pacrno3HaBaTh MNpOOJEeMbl, KOTOpPbIE MOXKHO PpEHIMTh MPU MOMOIIU
($u3NYECKUX METOJIOB, MCIIONIb3Yysl OMHCAHWE HCCIIECIOBAHUS, BBIIEIATH
MpPOBEPSIEMOE MPEANOJIOKEHUE, OLIEHUBATh MPABWIBHOCTh MOpPSJIKa



NPOBEJCHUS  HMCCIEAOBAaHUSA, JeJaTh  BBIBOJbI, HMHTEPHPETUPOBATH
pe3yNbTaThl HAOIIOACHUIN U ONIBITOB;

OPOBOJAMUTH OMBITHl MO HAOMIOACHHIO (DU3MYECKUX SIBICHUN WU
(¢u3NYecKuX CBOMCTB Ten (M3ydyeHUE BTOpPOro 3akoHa HploTOHA, 3aKOHa
COXPaHEHHUsl HHEPruH, 3aBHUCHUMOCTh NEpHUOAa KOJeOaHWN NpPYKHUHHOIO
MasgTHHUKA OT MAaccChl Tpy3a M KECTKOCTU MPYNKUHBI U HE3aBUCHUMOCTb OT
aMILUTUTYAbl MaJIbIX KOJI€OaHUH, MPSIMOJIMHEMHOE PaCIpOCTPAHEHUE CBETA,
pa3ioxeHne Oeloro CBeTa B CIEKTP, M3YUYCHHE CBOMCTB M300paKCHUS B
IUIOCKOM 3€pKajie U CBOWMCTB HM300pakeHUs NpeaMeTa B coOuparoiei
JUH3e, HAOJIOJIEHUE CIUIOIMIHBIX M JMHEHYaThIX CHEKTPOB HW3IIYUCHHS):
CaMOCTOATENbHO COOMpaTh YCTAHOBKY M3 HM30BITOYHOTO Habopa
o0Opy/nOBaHUS, ONHUCHIBATH XOJ ONbITA W  €ro  pPe3yJbTaThl,
(bopMyIIMpOBaTh BHIBOJIBI;

MPOBOJUTH MPU HEOOXOJIUMOCTH CEPHUIO MPSMBIX U3MEPEHUMN, ONpeaAesiss
CpelHee 3HayeHUe Uu3MepseMol BeNMYMHBI ((OKYCHOE pacCTOsSHUE
coOuparomell JuH3bl), OOOCHOBBIBaTH BBIOOp crmocoda HU3MepeHus
(M3MepUTENHHOTO PUOOpPA);

MPOBOJUTh MCCIEOBAHUE 3aBUCUMOCTEH (PU3MYECKUX BEIUYUH C
UCTIONb30BAaHUEM TIPSAMBIX HM3MEpPEHUH (3aBUCUMOCTh MYTH OT BpPEMEHHU
P PaBHOYCKOPEHHOM JIBJKEHMHM O€3 HayaJbHOM CKOpPOCTH, Mepuoia
KoJieO0aHUI MaTeMaTHYeCKOro MasTHUKA OT JUIMHBI HUTH, 3aBUCHUMOCTH
yrila OTpa)KE€HUs CBETa OT yIJia MaJeHUs U yrija MpeJoMIICHUs OT yria
NaJeHNs): IUIAHUPOBATh HCCIIEIOBAaHUE, CaMOCTOSITEHO COOUpPATh
YCTaHOBKY, (pUKCHpOBaTh pe3ylbTaThl TMOJYYEHHOW 3aBUCHMOCTHU
bU3NYeCKUX BEIMYMH B BHUJE TaOMUIl W TpaduKOB, JENaTh BHIBOJBI IO
pe3ysbTaTam MCCIIeIOBAHUS;

NPOBOANTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIUYHH (CpemHss
CKOpPOCTh M YCKOpPEHHE TeJa TpU pPaBHOYCKOPEHHOM JBI)KCHUH,
YCKOpPEHHE CBOOOJHOTO MaJeHUs], KECTKOCTh MPY>KUHBI, KOAIDPUITUEHT
TPEHUSI CKOJBXKEHUS, MEXaHWu4eckas paboTa W MOIIHOCTb, 4YacTOTa H
nepuoa KojeOaHWi MaTeMaTH4ecKoro W TPYKMHHOTO MAasiTHUKOB,
ONTHYECKas cuja coOuparomed JIMH3bI, PAaJUOAKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHHUs, COOUpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJIHATh U3MEPEHUs, CIEays MPEAIOKEHHOW MHCTPYKIIMH, BBIYUCISATD
3HAYCHHUE BEJIMYMHBI U aHATM3UPOBATH MOTYyUYEHHBIE PE3YNIBTATHI C YIETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUN;

coOJII0IaTh MTpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe ¢ 1abopaTOpPHBIM
000pyI0BaHUEM;



pa3nuyaTh OCHOBHBIE TPU3HAKM HW3YYEHHBIX (DU3MUECKUX MOJEIeH:
MaTepuajgbHas TOYKa, abCONIOTHO TBEPIOE TENO, TOYCUHBIH HCTOYHUK
CBETa, JydY, TOHKas JMH3a, IUIAHETapHAas MOJENbh aToMa, HYKJIOHHAs
MOJIeJIb ATOMHOTO SJIpa;

XapaKTepU30BaTh MPUHIMIBI  JEUCTBUS HU3YyYEHHBIX MPUOOPOB U
TEXHHMUYECKUX YCTPOWCTB C OIMOpPOH Ha WX omucaHus (B TOM YHCIE:
CIUIOMETP, MATYUKH TIOJOKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, TEpHUCKOM, ¢oToanmapar, ONTHUYECKHE CBETOBOIBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuiabcoHa), HCHOJB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHHA MW HEOoOXomuMble  (U3HUYECKUE
3aKOHOMEPHOCTH,

HCIIOJIb30BaTh CXEMbI i CXEMATHUHBIE PUCYHKH M3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTMUYECKHUX IPOLECCOB
IpH PEIHICHUH y4eOHO-TIPAKTHYECKUX 3a/ad, ONTHYECKUE CXEMBI IS
MOCTPOEHUS U300PAKEHUI B IIIOCKOM 3€pKajie U coOMparouiei JIMH3E;
OPUBOIUTH  MpPUMEpPbl  (HAXOAWTh  HWHQPOPMALMIO O  MpHUMEpax)
MPAKTUYECKOr0 HCIOJB30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU 11 obecrieueHus: 6€30MacHOCTH MPU OOpaIlleHHH ¢ IPUOOpaMHu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3II0POBbS W COONIOACHUSA
HOPM 3KOJIOTUYECKOTO TOBEJICHHS B OKPY’KaIOIIEH Cpeie;

OCYIIECTBJIATh TMOUCK HH(pOpManuu (U3NUECKOTO COJEpPKaHHUS B
HuTepHeTe, cCaMOCTOATEIHHO (OPMYIIUPYS TOMCKOBBIN 3aIpoc, HAXOAHUTh
MyTH OTpeeNieHus] JOCTOBEPHOCTH MONyYeHHON MH(pOpManmu Ha OCHOBE
UMEIOIINXCS 3HAHUN U TIOTOJTHUTENHBIX HICTOYHHUKOB;

MCIIOJIb30BaTh MPH BBINOJHEHUN YYE€OHBIX 33JaHUIl HAyYHO-MOMYJISIPHYIO
aUTepaTypy  (QHU3MYECKOro  COACpIKAHHs, CIPABOYHBIC MaTepHAIbI,
pecypchl ceTu MHTepHET, BIafeTh MpuéMaMi KOHCTIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHusg HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIC NMUCHMEHHBIE U YCTHBIE COOOIIECHUS Ha OCHOBE
UHPOpPMAIIMU W3 HECKOJBKUX HCTOYHHKOB (DU3MUECKOTO COJNEpIKaHU,
myOIMYHO TPECTABIATh PE3yIbTaThl MIPOESKTHOW MM UCCIIEI0BATENbCKON
ACSITENbHOCTH, TPH OTOM TPAMOTHO  HCIOJNB30BaTh  HM3YUYEHHBIN
NOHSATUWHBIN amnmapar HM3y4yaeMoro pasiena (U3HKH U CONpPOBOXKAATH
BBICTYIUICHHE TIpe3eHTaMed ¢ Y4ETOM OCOOEHHOCTEH ayauTOpUHr
CBEPCTHHUKOB.
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Pa3nen 1. ®usuka u eé posib B IO3HAHUU OKPY:KAKOIIEro MUpa
bu6nuoreka [JOK
1.1 O - 2
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bu6mmoreka [IOK
> Pabora 1 mompgoCTS 3 ! https://m.edsoo.ru/7f416194
but6mmoreka [JOK
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Pa3nen 1. TeruioBble siBJ1eHUs
11 C . ccTBa 7 bubnuoreka [JOK
' TPOCHHE H CBORCTBA BELL https://m.edsoo.ru/7f4181ce
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bubnuoreka [JOK
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bu6nuoreka [JOK
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bubnuoreka [JOK
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bu6nuoreka [JOK
4.2 JIMH3BI ¥ ONTHYECKHUE TPUOOPHI 6 3 hits://m.edsoo ru/7f4 1 ada6
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Pa3nes 5. KBanTOBBIC IBJ1CHHA
but6mmoreka [JOK
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OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27






















