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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHON 00pa30BaTEIbHOM IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaAHHE
€CTECTBEHHO-HAYYHOW TpaMOTHOCTH OOYYalOIIUXCS W OpraHU3allii0 H3Y4YCHHS
bu3MKN Ha AEATETBPHOCTHOM OcCHOBEe. B mporpamme mo (u3HMKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Tporpamma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3yYEHUs TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUS IPEIMETHOrO COACpP)KaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKa3aHUS METOAUYECKOU
MIOMOIIIH YYUTEIO B CO3/IaHUU paboUeii mporpaMmbl IO y4eOHOMY MPEIMETY.

dusuka SBISETCA  CHUCTEMOOOPA3ylOIIMM JJisi  €CTECTBEHHO-HAayUHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBbKY (PM3HUECKHUE 3aKOHBI JIe)KAT B OCHOBE IPOIIECCOB
U SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUUIECKON
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHO-HAyuYHYI0 KapTHHY MHpa,
IpeloCTaBsieT HauboJiee SICHble O00pa3lbl NPUMEHEHHS HAyYHOTO METojIa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYUYHOU TPaMOTHOCTH U
MHTEepeca K HayKe Y 00yJaronimxcs.

N3yuenne ¢u3nku Ha 0a30BOM ypOBHE TMpEIINOJaracT OBJIaJICHHUE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e Hay4YHO OOBSCHSTH SBJICHUS;

« OLIGHUBATh ¥ MOHUMATh OCOOCHHOCTH HAyYHOTO MCCIIEAOBAHNUS;

e HHTEPOPETUPOBATH  JaHHbIE W  HUCIHOJB30BaTh  HAy4yHbIC
JI0Ka3aTeNIbCTBA JUIs TOTY4ECHHS BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusuka» B
oOpa3zoBaTenbHBIX oOpraHuzamnusx Poccuiickoit ®exaepanuu, pean3yrOIIUX
OCHOBHBIE  0011€00pa30oBaTeIbHbIE NPOrPAaMMBI, YTBEPKIAEHHOW pEIIeHUEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoTokos oT 3
nexadps 2019 r. N2 [1K-4BH).
Heau uzyyenust pu3uKu:

npuoOpeTeHne HHTEepeca M CTpeMJICHHs] OO0y4aloumxcs K HayqYHOMY
U3YYCHUIO TMPUPOJIBI, PA3BUTHUE UX MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE NMPEACTABICHUI O HAYYHOM METOJIE NMO3HAaHUS U (POPMUPOBAHUE
UCCJIEJOBATEIBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;
dbopMUpOBaHHE HAyYHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa H3yYCHUS
OCHOB CTPOCHHMSI MaTepUH U (PyHTAMEHTAIbHBIX 3aKOHOB (PH3UKU;
(GopMUpOBaHKE TPEJICTABICHUA O PO (UMKHU ISl Pa3BUTUSA APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  MPEICTAaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuier
npo¢eCCUOHANIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJATOTOBKA K
nanbHenIeMy oOy4eHHI0 B 5TOM HaIlPaBJICHUU.

JlocTrkeHre 3TUX IIeJied MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
oO1rero o0pa3oBanusi 00ECIEUMBACTCS PEIICHUEM CIICAYIONINX 3a1aY:

npuoOpeTeHrue 3HAHUM O JUCKPETHOM CTPOCHHWU  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSX;

NpUOOpPETEeHNE YMEHUN OMUCHIBATH U OOBACHATH (DU3UUECKHUE SIBICHUS C
WCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUN;

OCBOGHHE METOJIOB pEIICHUs TMPOCTEHINX pacdY€THBIX 3aJad ¢
UCTIOJIb30BaHUEM duznyeckux Mojiene, TBOPUYECKUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUI HAOIIOAATh MPUPOJIHBIE SIBJICHUS U BBINOIHATH OIBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAIbHBIE HCCIEIOBAHUS C
UCTIOJIb30BaHUEM U3MEPHUTEIBHBIX PHUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIMell PU3NUECKOTO COAEpKaHUs,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JOCTMIKEHUAX (U3HKHU, aHATHU3 U
KPUTUYECKOE OIICHUBaHUE NH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu mpodheCcCUOHATIBHON JAeSTEILHOCTH, CBI3aHHBIMU
C (QU3MKOH, W COBPEMECHHBIMH TEXHOJOTHUSMHU, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UIECKOM HAYKH.

Ha wu3ydenne ¢usuku (0a30BbI YpOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEZEN0), B §
KJ1acce — 68 yacoB (2 vaca B Hejenwo), B 9 kinacce — 102 ygaca (3 yaca B Heneo).

[Ipennaraemslii B mporpamMmMe no (pu3HKe nepeyeHb JabopaTopHbIX paboT U
OIBITOB HOCUT PEKOMEH/IATEIIbHBIN XapaKTep, YUUTENb JIelaeT BEIOOp MPOBEACHHUS
7a00paTOpPHBIX PabOT U OMBITOB € YYETOM WHAMBHUIYAIBHBIX OCOOEHHOCTEMH



O6y‘-IaIOHII/IXC$I, CIIMCKa JSKCIICPUMCHTAJIbHBIX BaﬂaHHﬁ, npecraracMbiXx B paMKax
OCHOBHOTI'O TOCYAapCTBCHHOI'O 3K3aMCHa I10 (1)I/I3I/IK6.

COJEPXKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAIOIIEero Mupa.

®dusnka — Hayka O npupone. SIBneHus npuponabl. PuU3HUECKHUE SIBICHUSA:
MEXaHUYECKHUE, TEMIOBbIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckne BeNWYMHBL. M3MepeHue @u3anyeckux BelWYuH. PU3NYecKHe
npuOopsl. [lorpemHocTs u3mepennit. MexxayHapogHasi CUCTeMa €AMHHIL.

Kak ¢usuka u Jpyrue ecTecCTBEHHbIE HayKd HW3Y4arloT MPUPOLY.
EcTecTBEHHO-HAYYHBIM METOJl TMO3HAHMA: HAOJIIOJEHHE, MOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIBM)KEHHE THUIOTE3, SKCIIEPUMEHT 1O MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemMoro siiaeHus. Onucanue GU3NIeCKUX SBJICHHUI C MOMOILBIO MOJIETIEH.

Jlemoncmpayuu.
o MexaHuueckue, TEIJIOBbIE, JJICKTPUYECKUE, MArHUTHBIE, CBETOBBIE
SIBJICHUS.

o @usuyeckue MPUOOPH U MPOLeAypa NPSAMBIX U3MEPEHUM aHAJIOTOBBIM U
M (QPOBBIM PUOOPOM.
Jlabopamopuvie pabomul u onvimol.
« Omnpenenenue 1EHbI IETEHUS ITKAJIbI U3MEPUTEILHOTO TTprbdOpa.
« H3mepeHue paccTossHUMN.
« MH3mepenne 00ObEMa KUJIKOCTUA U TBEPAOTO TENA.
« Omnpenenenne pa3MepoB MaJIbIX TeIL.
o H3mepenune temmepaTypbl HPU IMOMOIIM >KUIAKOCTHOTO TEPMOMETPA M
JIaTYUKA TEMIIEPATYPHI.

« IIpoBeneHue umccrmenoBaHMs MO NMPOBEPKE TUITOTE3BI: AAIBHOCTH MOJETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Paznen 2. IlepBoHayajibHbIe CBeJIE€HUS 0 CTPOEHUM BelllecTBa.

Crtpoenue BemiecTBa: aTOMbl M MOJICKYJbI, HX pa3Mepbl. OmNbIThI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBrkenne yactul BemiecTBa. CBS3b CKOPOCTH JBUKEHHUS YACTHUI[ C
TeMriepatypoii. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEIIECTBA: ITPUTSLDKEHNUE U OTTAIIKUBAHHUE.

ArperatHbie COCTOSIHUSI BEUIECTBA: CTPOEHUE Ta30B, XKUIAKOCTEH M TBEPJBIX
(KpUCTAITMYECKUX) Tell. B3auMOCBSA3b MeXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX U MX aTOMHO-MOJEKYJSIPHBIM cTpoeHueM. OcoOEeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.



Hemoncmpayuu.

« HaOmonenue 6poyHOBCKOTO JBUKEHUS.

« HaGmonenne nuddys3un.

« HaGOmiogenue  sBiICHUM,  OOBACHAIOMIUXCA  NPUTSDKEHHUEM WA

OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

« OueHka JuaMmeTpa aTroMa METOAOM PsAI0B (C  HCHOJIb30BAaHHEM

dboTtorpaduii).
o OnpIThl IO HAOJIOJIEHUIO TETIOBOTO PACIIMPEHUS ra30B.
o OnbITBl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
Paznen 3. /IBukeHue u B3auMOACHCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBIKCHHE.
Cxopoctb. CpelHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBUXKEHUH. Pacuér mytu u
BPEMEHU JBUKECHHUSI.
SlBnenve wHepuuu. 3aKOH WHEpUHMH. B3amMonencTBue Ten Kak MpUYhHA
W3MEHEHUSI CKOPOCTH JBHXKEHUA Tel. Macca Kak Mepa HHEPTHOCTU Tera.
[InoTHOCTH BemiecTBa. CBsi3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIEC
0o0BEMa BelecTBa.
Cuila Kak XapakTepucTUKa B3auMojaeiucTBUs Tesl. Cuila yopyrocTd W 3aKOH
['yka. MI3MepeHune cuwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHHUS U CHUJIa
TskecTd. CHila TSDKECTH Ha Apyrux anerax. Bec tena. Hesecomocts. Crioxenune
CWJI, HAMPABJIEHHBIX MO OJHON mpsiMoil. PaBHOmelcTBytomas cuii. Cuiia TpeHUsl.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOS. TpeHUe B MPUPOJIE U TEXHUKE.
Jemoncmpayuu.
« HaOmonenue MexaHUYeCKOro ABMXKEHHUS Tea.
« H3MmepeHue cKkOpOCTH MPSIMOJIMHEHHOTO JBUKECHHUS.
« HaGmonenue siBJIeHUS UHEPIIUH.
« HaGmogenune n3MeHeHUsI CKOPOCTH MPU B3aUMOJICHCTBUU TE.
« (CpaBHEHHE Macc MO B3aUMOJECHUCTBUIO TEIL.
« (Cl0XeHHe CUII, HAPABJIEHHBIX 110 OAHOU MPSAMOM.
Jlabopamopuvie pabomel u onvimel.
« OrmnpeneneHue CKOPOCTA PABHOMEPHOTO JIBMXKEHUS (IIapuKa B JKUJIKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOMIIS M TaK Jajiee).

« Ormpenenenue cpellHEd CKOPOCTU CKOJIbKEHHSI OpycKa WM IIapuKa I0
HAaKJIOHHOM IJIOCKOCTH.

« Omnpenenenne MIOTHOCTU TBEPOTO TENA.

o OMnBITBI, AEMOHCTPUPYIOIIME 3aBUCHUMOCTh pacTshKeHUs (aedopmariin)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

e OnbITbl, JEMOHCTPUPYIOLINE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBKEHHS OT
BECa TEJIa U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, ) KMAKOCTEH U ra3os.



Hasnenne. CriocoObl yMEHBIICHHS U YBEIMUEHUs AaBieHus. [laBienue rasa.
3aBUCMMOCTh JaBJE€HUsl raza oT o0bEma, Temmneparypsl. llepenaua naBieHus
TBEPABIMU TEJIAMU, KUIAKOCTSIMU MU Tazamu. 3akoH [lackansa. [lneBmaTtmueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymrHONW 000s0uku 3emin. OmbiT Toppuuennmu. M3mepenue atMmochepHOTO
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JleficTBHE XKUAKOCTH M ra3a Ha MOrpykEHHOE B HUX TeJo. BelTankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Hemoncmpauuu.

3aBUCHUMOCTbH JABJICHUS ra3a OT TEMIEPaTyphl.

[Iepenaya maBiieHUS )KUJIKOCTBIO U TA30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCHMOCTb BBITAIKHUBAIOIICH CHJIBI OT O0OBEMA MOTPYKEHHOW YacTH
TEJa U MJIOTHOCTHU KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.
YciioBue miaBaHus TEN: IUIABAHUE WM MOTPYKEHUE TEI B 3aBUCUMOCTH
OT COOTHOIIICHUS TNIOTHOCTEH TeNa U KUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanre 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa NOTpy>KEHHON B
JKUJIKOCTh YaCTH Tea.

OnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JACHCTBYIONIEM HAa  TEJNO,
MOTPYKEHHOE B KUJIKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLLEH CUIIBI, IEMCTBYIOLIEH HA TEJIO
B JKMJKOCTH, OT MacChl Tena.

OnbIThl, AEMOHCTPUPYIOUIME 3aBUCUMOCTH BBITAJIKUBAIOIIECH CHIIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA MOrpY>KEHHOM B
JKUJIKOCTh YACTH TE€JIA U OT IUIOTHOCTH KUIKOCTH.

KoncTtpyupoBanue apeomerpa WM KOHCTPYHPOBAHUE JIOJKU U
OIIpEIICIIEHUE €€ TPY30NOABEMHOCTH.

Pa3znen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. lIpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.
«3onoroe mnpaBuno» wmexaHuku. KIIJ mnpocteix wmexanusmoB. IIpoctbie
MEXaHU3MBbI B OBITY U TEXHHUKE.



Mexannueckas oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpaleHrie 0JTHOTO BH/Ia MEXAaHUYECKOW 3HEPTUH B IPYroil. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

« IIpumepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

« Omnpenenenne pabOThl CUJIBI TPEHUS NMPU PABHOMEPHOM JBHKCHHH Tea

10 TOPU3OHTAIBHOW MOBEPXHOCTH.
« MHccnenoBanue ycioBHil paBHOBECHSI pblyara.
« HWsamepenue KIIJI HaKIOHHOM MIJIOCKOCTH.

« N3ydeHue 3aKoHA COXPAHEHUSI MEXaHUUYECKOW YHEPTUH.
8 KUIACC

Paszgeua 6. TenuioBbie siBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. ONBIThI, NMOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUHU.

Monenu TBEPAOro, SKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnnueckue u amopusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXEHUM MOJIEKYISPHO--KHUHETUYECKON TEOPUHU.
CmaunBaHN€e U KallWJUISIPHBIE SIBJICHUS. TEMIOBOE pacClIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO ABUKECHHS
yactull. Buytpennsas osHeprus. CnocoObl HM3MEHEHUsS BHYTPEHHEH OSHEpPrHM:
TeIrIonepeaaya 151 COBEPIIICHUE paboThI. Bunsr TEIUIONEePEeAAUM:
TEIIONPOBOJHOCTh, KOHBEKIIHS, U3IyYEHHE.

KonudecTBo TemoTsl. YenbHas TEIUIOEMKOCTh BelIecTBa. TeruiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lnmaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. Y AEIbHAS TEIJIOTA IIJIABJICHUA.
[TapooOpazoBanue u konjaeHcanusa. HMcnapenue. Kumnenue. YjaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPATyphl KHUIIEHHUA OT aTMOC(HEpHOro
JTaBJICHHSI.

BrnaxHocTts BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAsK TETIOTa CTOPAHUSL.

[Ipunuunel pabotsl TermaoBbix aBurarenei KIIJ[ temmoBoro asuraresns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUU B TETUIOBBIX MPOIIECCAX.

Jlemoncmpayuu.

« Habmonenue 6poyHOBCKOTO JBUKECHHUS.

« Habmonenue nuddysumn.

« HaOmroaeHue siBICHUI cCMauuBaHUS U KallWJUISIPHBIX SIBJICHU.

« HaOmronenue TenjaoBoro paciumpeHus Ted.



o lH3meHeHue naBieHHs Ta3a MPU U3MEHEHHH 00BhEMA M HATPEBAHHWH WIIU
OXJIAJKICHUMU.

« IlpaBuiia uamepeHus TeMnepaTypel.

« Bugpl remonepenaumn.

« OxutaxxaeHue npu COBEpPIICHUN pabOTHI.

« Harpesanue npu coBepiieHUU pabOTHI BHEIIHUMU CUJIaMHU.

« (CpaBHeHHE TEIJIOEMKOCTEHN pa3IMYHbIX BEILECTB.

« HaGmoneHue KuneHusl.

« HaGmoaeHune nocTosHCTBA TEMITEpaTyphl MPH TTABICHUH.

e Moaenu TEeIUIOBBIX JABUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

e OnbIThI IO OOHAPYKEHUIO ICUCTBUS CHJI MOJIEKYJISIPHOTO MPUTSKCHUSL.

e OnbITHI IO BBIPAIMBAHUIO KPUCTAIIJIOB TOBAPEHHON COJIM WIIHM caxapa.

e OnpITel MO HAOJIOEHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, XKUAKOCTEH U

TBEPABIX TEIL.

« Omnpenenenue naBieHUs BO3ayxa B 0a/UIOHE MIMPUIIA.

e OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTH JABICHHUS BO3AyXa OT €ro

00BbEMa U HATPEBAHUS WIIH OXJIAXKICHUSI.

« IIpoBepka runotes3nl JUHEMHON 3aBUCUMOCTH JIJTMHBI CTOJIOMKA KUJIKOCTH

B TEPMOMETPUUECKOUN TPyOKe OT TeMIEPATyPhI.
« HaOmionenue wu3MeHEHUsT BHYTpPEHHEW OSHEpPrud Teja B pe3yjbTare
TEeIJIoNnepeaur U padOThl BHEITHUX CHJI.

o HccnenoBanue sBJICHHS TEIJIOOOMEHAa TPH CMEIIMBAHUHM XOJIOAHOW U

ropst4er BOJIBL.

« OmnpeneneHre KOMMYECTBA  TEIUIOTHI, TOJYYEHHOTO BOJAOM  NpPH

TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHAPOM.

« Omnpenenenue yaeiabHON TEMIOEMKOCTH BEIIECTBA.

« Hccnenosanue npouecca ucnapeHus.

« OmnpeneneHre OTHOCUTENIBHOM BIA)KHOCTH BO3AyXaA.

« OmnpeneneHue yeabHON TEIIIOTHI IIABJICHUS JIbJA.

Pazngen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTtpu3anus Tel. J[Ba poaa 3ieKTpuyecKux 3apsiioB. BzaumoneiicTBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJTUYMHBI 3aPsI0B U PACCTOSHUS MEXKIY TEJIaMH ).

Onekrpudeckoe mnoJie. Hanpsxk€HHOCTH siieKTpudeckoro nosis. IlpuHomn
CYNEPHO3ULIUN IIEKTPUUECKUX TOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenue aroma. IIpOBOOHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsa.



ONEeKTpUYEeCKUid TOK. YCIOBUSL CYIIECTBOBAHMS DSJIEKTPUUYECKOIO TOKA.
N cTOYHUKM TOCTOSSHHOTO TOKa. JIeMCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onektpuueckas menb. Cuna  Toka.  DJIEKTPUYECKOE  HAMNpsKEHHUE.
ConpoTHuBieHHE TPOBOJHUKA. Y ACIBHOE COMPOTHUBJICHHUE BeliecTBa. 3akoH OMa
o yyactka nend. [locnemoBarenbHoe W mapajlieibHOE — COCIMHEHUE
MIPOBOJIHUKOB.

PaGora u MOIIHOCTH dJIEKTpUYECKOro Toka. 3akoH Jlkoyns—JIeHna.
DIeKTpUYECKUE 1IETTH U TTOTPEOUTENIN IIEKTPpUUECKoi sHeprun B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTossHHBIE ~ MarHuThl.  B3aumopelcTBHE  MOCTOSHHBIX ~ MAarHWTOB.
MarnutHoe nojie. MarautHoe 1oJjie 3eMJIM M €ro 3Ha4YeHUE IS )KU3HU Ha 3eMile.
OnbiT  Opcrena. MarHuTHoe TIoJ€  JJIEKTpUYecKoro Toka. IIpumenenue
AJIEKTPOMArHUTOB B TEXHUKE. J|elICTBME MAarHUTHOIO T10JIA HA MPOBOJHUK C TOKOM.
DIIEKTPOABUTATENL MOCTOSSHHOTO TOKa. VCMOJIb30BaHUE 3JIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarauTHOM MHAYKIuM. [IpaBuno Jlenna.

DIeKTporeHepaTop. Cnoco0b1 MOTy4YCHUS AIEKTPUYECKOU SHEPIHUHU.
DIIEeKTPOCTAHIIMN Ha BO30OHOBIIIEMBIX HCTOUYHHUKAX YHEPTUH.
Hemoncmpauuu.

e DJeKTpu3auus Tel.

« JIBa poja 3JIEKTPUUECKUX 3aPSAI0B U B3aUMOJICCTBUE 3aPSIKEHHBIX TEIL.
e  YCTPOUCTBO U IEUCTBUE IIEKTPOCKOIIA.

e DIJIEKTpOCTAaTUYECKAs] UHIYKLIHS.

e 3aKOH COXPaHEHMS AIECKTPUUYECKUX 3aPSA0B.

e IIpoBOAHWKY W TUDJICKTPUKHU.

« MopaenupoBaHue CUIIOBBIX JTUHUAN 3JIEKTPUYECKOTO MOJISL.

e HCTOYHMKM MMOCTOSIHHOIO TOKA.

o JleWcTBUS 3IEKTPUYECKOTO TOKA.

e  DJEKTPUYECKUN TOK B KUJIKOCTH.

« [ 'a30BBIU paszpsn.

« H3mepeHune cuibl TOKa aMIIEpMETPOM.

« H3mepeHune 3JIeKTpUUECKOro HAMPSKEHUS BOJIBTMETPOM.

» Peocrar u marasuH CONPOTHUBIICHUN.

« B3auMoJencTBrME NOCTOSHHBIX MAarHUTOB.

« MopaenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHUS MTOJFOCOB MAarHuTaA.
« MopaenupoBaHre MarHUTHBIX MOJIEW OCTOSTHHBIX MAarHUTOB.
« OmnbIT OpcTena.

« MarHutHoe nojue Toka. DJIEKTPOMarHur.

« JlelicTBME MarHUTHOIO MOJISI HA MPOBOJHUK C TOKOM.

e DJIEKTPOJABUTATENH NOCTOSIHHOTO TOKA.



HccnenoBanue sIBIEHUS 3JIEKTPOMAarHUTHOW UHYKLHH.

OmneiTel @apajes.

3aBUCUMOCTh HAIIPaBJIEHUS MHIYKIMOHHOTO TOKa OT YCIOBHHA €ro
BO3HUKHOBEHUS.

DIIEKTPOTreHEepaToOp MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIWEH U TpHU
COIIPUKOCHOBEHUH.

HccnenoBanne JEUCTBUSL JJIEKTPUYECKOTO TMOJISI Ha TPOBOJHUKH H
JTIADJICKTPUKH.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJupoBaHue CUIIbI TOKA.

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO 4Y€pe3 pPEe3UCTOp, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTUBJICHUSI TPOBOJAHUKA OT €ro JJUHBI, IUIOMATU MONEPEYHOTO
CEUYEHHUA U MaTepHaa.

[IpoBepka mpaBwiIa CIOXKEHUS HANPSHKEHUN MPU MOCIEN0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenne pabOThI AIEKTPUIECKOTO TOKA, HIYIIETO Yepe3 pe3UCTOp.
OnpeneneHue MONIHOCTH JJIEKTPUYECKOTO TOKA, BBIIEIAEMON Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HanpsHKEHUS Ha HEW.

Omnpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TMOJsi  TOCTOSIHHBIX ~ MAarHUTOB  TIPU  UX
00BbEIMHEHUU U Pa3/ICJICHUH.

HccnenoBanne AeMCTBUS SJIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbITEI, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aMMOJICHCTBHS
KaTyIIKd C TOKOM M MarHuTa OT CHJIbI TOKAa W HamNpaBJCHUS TOKa B
KaTyIIKe.

N3yueHne neicTBUSI MAarHUTHOTO MOl HA TPOBOJAHUK C TOKOM.
KoHcTpynpoBanue u n3ydeHue padoThl JJIEKTPOIBUTATEIS.

N3mepenue KIIJI anmekTpoaBUrateibHONM yCTaHOBKH.

OnpIThl TO HCCIEAOBAHUIO SABJIEHUS DJICKTPOMArHUTHOM WMHAYKIMU:
MCCIICIOBAHUE W3MEHEHUM 3HAYEHUS W HaNpaBJICHHUS HHAYKIIMOHHOTO
TOKA.



9 KIIACC

Pa3nena 8. Mexannueckue siBJeHHUS.

Mexannueckoe JIBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAaHMYECKOIO JABWKEHHsS. PaBHOMEpHOE NPSMOJIUHEUHOE
nBrkeHue. HepaBHoMmepHoe mpsimosiHelHOE JBMkeHue. CpellHsis 1 MTHOBEHHAas
CKOPOCTb Teja IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiuHEHOe BrkeHue. (CBoOoHOE
najgenue. OnbIThl ['anumes.

PaBHOMepHOE ABMKEHHE MO OKpYXHOCTH. Ilepmon u yacrora oOpareHwus.
JIuneinHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HproToHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. JIBuxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HesecomocTh U nieperpysKu.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIOe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEITIEHHON OCBIO BpameHus. MOMEHT cuiibl. LleHTp TsxecTu.

Nmnynec Tena. M3menenne mmnyinbca. UMmynibe cUiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa CWil TSHKECTH, YNPYTOCTH,
TpeHust. CBs3b dHepruu U padoThl. [loTeHIIMaNbHaAs SHEPTHS TeJla, TOJAHITOTO Hajl
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus cxKaTou npykuHbl. Kunernueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHMU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

« HalOnroneHne MeXaHU4YeCcKOro ABMKEHUS Tella OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.

« CpaBHeHHME MyTE€HW W TPACKTOPHUM JBHXKEHUS OJIHOTO W TOrO K€ Teja
OTHOCHUTEIIBHO PA3HBIX TEJl OTCUYETA.

« H3mepeHue CKOPOCTU U YCKOPEHUS TPSIMOJIMHENHOTO IBUKECHUS.

« HccnenoBanue npu3HAKOB PABHOYCKOPEHHOTO IBUKEHUS.

« HaOmronenue nBMKEHHS Tela 1O OKPYKHOCTH.

« HaGmroneHne MexaHMUECKUX SBJICHUM, TPOUCXO/ISIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM JABH)KCHUHU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

e 3aBHCUMOCTh YCKOPEHUS Te€Ja OT MACChl T€Ja W JECWCTBYIOLIEH HA HETO
CHUJIBI.

« HaOmronenue paBeHcTBa CUJI IPU B3aUMOICHCTBHUH TEIl.



« H3meHeHue Beca Tea Npu YCKOPEHHOM JIBUKECHUU.

« Ilepenaua mMmysnbca npyu B3aMMOJIEUCTBUN TEI.

+ IlpeobpazoBanusi 3HEPTUH MIPH B3aUMOICHCTBUU TEJl.

« CoxpaHeHHE UMITYJIbCa IPU HEYIPYTOM B3aUMOJECHCTBUH.

« CoxpaHeHne UMITyJIbCa IPU a0COIIOTHO YIPYTOM B3aHMOJICHCTBUH.

« HaOnrogeHne peakTUBHOTO ABUKEHUS.

« CoxpaHeHHe MEXaHMYECKOM SHEPTUU IPHU CBOOOTHOM MAJACHUH.

« CoxpaHeHHE MEXaHUYECKOW SHEPTUHU MPU IBUKEHUU TEJIA MO AEHCTBHEM
MIPY>KUHBI.

Jlabopamopnvie pabomul u onvimaul.

« KoncTpynpoBanue TpakTa M pa3roHa M JAJIbHEUIIETO PaBHOMEPHOIO
JIBUKCHHS IIAPUKA WU TETICKKHU.

« Ormpenenenue cpelHed CKOPOCTU CKOJIBKEHUSI OpyCKa WM JBHXKEHUSA
1IapUKa 10 HAKJIOHHOM TIOCKOCTH.

« OmnpeneneHue YCKOpPEHHUS Tella NPU PABHOYCKOPEHHOM JBHKEHHUH 10
HAKJIOHHOU TUTOCKOCTH.

« MHccnenoBanue 3aBUCMMOCTH IIyTH OT BPEMEHH IPU PaBHOYCKOPEHHOM
JIBIKEHUHU 0€3 Ha4aJIbHOW CKOPOCTH.

« IlpoBepka TruUMOTE3bl: €CIW MpPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HAYAJIbHOM CKOPOCTH IIyTH OTHOCSITCS KaK psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIUE MPOMEXKYTKA BPEMEHU OJMHAKOBBI.

o HccnemoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBXKEHHS OT CHJIbI
HOPMAJIBHOTO JIaBJICHUSI.

« Omnpenenenue kodhPuIeHTa TPEHUS CKOJIBKEHUS.

« Omnpenenenne KECTKOCTU MPYKUHBI.

« Omnpenenenue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JIBUKEHUHU Teja
10 TOPU30HTAIIBHON TOBEPXHOCTH.

o Ormpenenenne pabOTHl CHUJIBI  YIPYrOCTH TPU TOABEME Tpy3a C
UCIIOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

« N3ydeHue 3aKk0HA COXpAHEHUS YHEPTHH.

Pa3znen 9. Mexannueckue KoJie0aHUS U BOJIHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: TIEPHOT,
4acToTa, aMIUIUTyAa. MaTeMaTu4ecKui U NPy KUHHBIM MasTHUKU. [IpeBpamieHue
SHEPIUH MPU KOJIeOATEIHHOM JIBUKEHUH.

3aryxatomue  koneOanus.  BwiHyxknaennole — konebanus.  Pe3oHanc.
Mexanuueckue BosiHBI. (CBoiicTBa MeXaHMYECKUMX BOJH. IIpojonbHble U
MONIEpEYHbIE  BOJHBI. JIMMHA BOJMHBI M CKOPOCTh €€ pacnpOCTPAHEHUS.
Mexannyeckue BOJIHBI B TBEPJIOM TeEJIE€, CENCMUYECKUE BOJIHBL.

3Byk. I'poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
YIbTPa3BYK.

Hemoncmpauyuu.



« HaOmonenne koneOGaHWii Ten TOM NEWCTBHEM CHJIBI TSDKECTH M CHJIBI
YIPYTOCTH.

« HaOmonenue kosiebaHuil rpy3a Ha HUTU U Ha IPYKUHE.

« HaGmonenue BoIHY X ACHHBIX KOJI€OaHUI U pE30HAHCA.

« Pacnpoctpanenue npo10JIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).

« HaOmonenue 3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

e AKYCTHYECKHI PE30HAHC.

Jlabopamopnvie pabomul u onvimaul.

« Ormpenenenve 4YacTOoThl M TepUoJa KojeOaHW MaTeMaTUYeCKOro

MasITHHUKA.

« OmnpeneneHre 4acTOThI U EpUOAa KOJI€OAaHUN NPYKUHHOTO MasiTHUKA.

« MHccnenoBanue 3aBUCUMOCTHU Teproja KojaeOaHUN MOABEIIEHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
« HccnenoBanue 3aBUCUMOCTH MepUoa KOJCOAHUM PYKUHHOTO MasITHUKA
OT MaccChl Tpy3a.

« IIpoBepka HE3aBUCHMOCTH MEpUOAA KOJIEOAaHUM Tpy3a, MOJBEUIEHHOTO K
HUTHU, OT MACCHI Tpy3a.

o OnpIThl, JIEMOHCTPUPYIOIIUE  3aBUCUMOCTh  IE€pUoJa  KoJieOaHUU
MPYKMHHOTO MasTHUKA OT MAcCChl Ipy3a U KECTKOCTH MPYKUHBI.

« H3mepeHne ycKkopeHus: CBOOOIHOTO MaJCHHUS.

Paszgea 10. DineKkTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiiCTBa
ANEKTpOMarHuTHbIX BOJH. lllkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DJIeKTpOMarHuTHasi npupoja ceeta. CKOpocTh cBeTa. BOTHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu.

« (CBolicTBa 3JIEKTPOMarHUTHBHIX BOJIH.

« BonHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomel u onvimel.

o H3ydeHue CBOWNCTB AJEKTPOMArHUTHBIX BOJIH C MOMOIIBI) MOOWJIBHOTO

TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJICHHS.

JlyueBas MOJIEIb CBeETAa. Hcrtounuku CBETA. [IpssimonmHeHOE
pacnpocTtpaHenue cBera. 3atmenust ConHua u JIlynsl. Otpaxxenue cera. [lmockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
oTpaxkeHHe cBeTa. Vcnonb3oBaHME MOJHOTO BHYTPEHHETO OTPaXKEHUSI B
ONTUYECKUX CBETOBOAX.



Jluaza. Xom mydeit B gumH3e. OnTudeckas cucrtema (oToammapara,
MHKpOCKONIa M Tejeckoma. ['yma3 kak onrTumyeckas cucrema. bim3opykocTts u
JaJIbHO30PKOCTb.
Paznoxenue Oemoro cBera B crekTp. Onbitel HeloTona. CroxkeHue
CIIEKTPAJIbHBIX LBETOB. J(Hcniepcus ceera.
Hemoncmpauuu.
« IIpsAMonmHENHOE pacpOCTpaHEHNE CBETA.
« OrtpaxeHue cBera.
« [lonydyenue nzo0paxeHuit B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaiax.
« IIpenomnenue cpera.
e Onrudecknii CBETOBOA.
« Xoj myuyel B COOMPAIOIIEH JIMH3E.
« XoJ Jlyyel B pacCEeUBAOLIEH JIMH3E.
 Ilomyuyenue u3o0pakeHUM C MOMOILBIO JTUH3.
« IIpunnun peiictBus ¢oToanmapara, MUKPOCKONA U TEJIECKOIIA.
« Mogenp riaaza.
« Paznoxenue 6e10ro cBeTa B CIEKTP.
+ Ilomyuyenue Oenoro cBeTa npu CI0KEHUU CBETA Pa3HbIX LIBETOB.
Jlabopamopnvie pabomul u onvimaol.
« MHccnenoBanue 3aBHCUMOCTH yIVIA OTPaKEHHUS CBETOBOIO Jyda OT yrja
MaJICHUS.

« M3ydyeHue xapakTepucTUK U300paKeHUs TIPEeIMETa B IJIOCKOM 3epKaje.

« HccnenoBanue 3aBUCMMOCTH yIJjla IIPEJIOMIIEHHSI CBETOBOIO Jiyda OT yrJja
MaJICHNs Ha TPAHUIIE «BO3yX—CTEKIIOM.

o Ilonydenue nzoOpakeHU ¢ MOMOIILIO COOMPAIOIICH JIMH3HI.

« Omnpenenenue GOKYCHOTO PACCTOSHUSI M ONTHUYECKON CUIIBI cOOUparomieit
JIVH3BI.

« OmnbITHI 10 Pa3NIOKEHUIO OEJIOT0 CBETA B CIIEKTP.

e OnbITH MO BOCHPUSTHUIO ILIBETA MPEIMETOB MPU UX HAOIIOJICHUM Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble IBJICEHHUS.

Omnwitel Pesepdopna u mimanerapHass mojenb atoma. Monens atroma bopa.
Hcnyckanue u normonieHue ceeta aroMoM. KBaHTel. JInHeyaTeie CIIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- u ramma-uziaydenus. CTpoeHrHe aTOMHOTO
anpa. HykionHas wmoxaens aromHoro sapa. HWsorombsl.  PaamoakTuBHbIE
npeBpauieHus. [lepuon nonypacnaga aTOMHBIX SAED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJIOBOTO M MACCOBOIO YHCEIL
OHeprus cBsi3M aTOMHBIX snep. CBsi3b Macchl W 3Hepruu. Peakiuu cuHTe3a U
nenenusd saep. Ucrounuku sneprun CosHIa U 3BE3I.

Snepnasa sHeprervka. JleMCTBHUS PAJMOAKTUBHBIX M3JIYYCHUW Ha KUBBIC
OpPTaHU3MBI.



Hemoncmpauyuu.

o CnekTpbl U3JIyYEHUS U TOTJIOICHHUS.

o CHekTpbl pa3IMyHbIX ra30B.

« CnekTtp BozopoJa.

« HaGmoaenue TpekoB B kamepe Busbcona.

« Pabota cuérunka HOHU3UPYIOIINX U3ITYICHUH.

« Peructpanus uznydeHus NpUpPOAHBIX MUHEPATIOB U MPOJTYKTOB.

Jlabopamopnvie pabomul u onvimaul.

« HaGmoaeHue CIIONIHBIX U JIMHEWYATHIX CIEKTPOB U3ITyUCHUS.

« MHccnenoBanue TpEeKOB: U3MEPEHHUE SHEPTUM YaCTULBI IO TOPMO3HOMY

nyTH (1o ¢potorpadusam).

« H3MmepeHue pagroakTUBHOTO (pOHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO--0000TAONIUN MOAYJIh TPEAHA3HAYCH /IJIsI CHCTEMAaTHU3aIuN
u  0000IIeHUsT MPEIMETHOTO  COACPXKAHUS M ONbITa  JACATEIbHOCTH,
NPpUOOPETEHHOTO MPU M3YUYEHHUH BCEro Kypca (PU3MKH, a TaKKe JIJIsl TOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY JK3aMeHY Mo (¢u3uKe i O00ydaronuxcs,
BBIOPABIIIUX ATOT yUEOHBIN MpeMeT.

[Ipy “3ydyeHUN JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIEATEIIbHOCTH, HA OCHOBE KOTOPBIX 00€CHeurBaeTCsl JOCTHXKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IJIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (dopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOEHHUE HAy4YHBIX METOAOB HCCIIEIOBAHUS
SBJICHUA TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (pu3myeckue
ABJICHUSI, TPUMEHSS T[OJy4YeHHBbIE 3HAHHWS, peuaTrh 3ajJadyd, B TOM YHCIE
KaueCTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMATBEHO ACSATEIBHOCTHBIM XapaKTep JAHHOTO pa3jielia peann3yeTcs
32 CY€T TOro, 4YTO OOydYarImuecs BBIIOJHIIOT 3aJaHusl, B KOTOPBIX UM
npearaeTcs:

Ha OCHOBE [IOJYYEHHBIX 3HAHUM pacrno3HaBaTh M HAYYHO OOBSICHATH
dbu3nYecKue SBJICHUS B OKPY’KaroIel MPUPO/Ie U MOBCEIHEBHOM KU3HU;

WCIIOJIb30BaTh HAyUYHbIC METObI UCCIAEAOBAHUS (PU3UUECKUX SIBJICHUMN, B TOM
Yyucie AJsl IPOBEPKU TUIOTE3 U MOTYUYEHHS] TEOPETHUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHBIE OCHOBBI HaWOOJIEE BAXHBIX TOCTHDKCHHH COBPEMEHHBIX
TEXHOJIOTUH, HAPUMED, TPAKTUUECKOTO UCTI0JIb30BAHUS PA3IMYHBIX UICTOYHUKOB
HSHEPIrUM HAa OCHOBE 3aKOHA IMPEBPAICHUS U COXPAHECHMS BCEX M3BECTHBIX BUJIOB
SHEPIUH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA



N3yuenune pu3uku Ha ypOBHE OCHOBHOI'O OOILIEro 00pa30BaHMs HAIPaBICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOI'O 0011Ier0 00pa3oBaHUs

y oOyuaromierocss OyayT cpopMupoBaHbl CIEIYIONINE JIUUHOCTHBIE Pe3yJIbTaThl B
YaCTHU:

1) mnaTprMoTM4YECKOr0 BOCTIMTAHUSA:

— IIPOSIBJIICHUE MHTEpPECA K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCHUUCKOMN
bu3nuecKoil HayKu;

— IIEHHOCTHOE OTHOIIIEHUE K JIOCTHYKEHUSM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJE€HUU OOLIECTBEHHO 3HAYUMBIX
U ITUYECKHX TpoOJieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM
JTOCTH)KEHUN (PU3UKH;

— OCO3HAaHUE BAXKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIIMIIOB B JESITEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUECKUX KadyecTB (U3MUECKOW HayKu: €€ TapMOHUYHOTO
IOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHWE IEHHOCTH (U3MUECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTA
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHS TEXHOJOTHM, BAXKHEUILEH COCTABISAIOLIEH
KYJIbTYPBIL;

— pa3BUTHE HAay4YHOW JHOOO3HATEIBHOCTHU, MHTEpeca K HCCIIEN0BATEIbCKON
NEeSATENbHOCTH;

5) dopvupoBaHus  KYJbTYPbl 3I0pPOBbS W  3MOLHMOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HAHME LIEHHOCTH Oe30macHoro ooOpas3a JKM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU TPaBWJI OE30MaCHOrO IOBEJECHUSA Ha
TPaHCTIOPTE, Ha JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000PYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

— chopmupoBaHHOCTh HaBbIKa pedieKCHH, MPU3HAHUE CBOETO TIpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejJoBeKa;

6) TPy10BOIr0 BOCIIUTAHMS

— AKTHBHOE y4YacTHE B PEIICHUM MPAaKTUYECKHX 3a1ad (B paMKaxX CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoia, Kpas) TEXHOJOTUYECKOH M
COLIMAJIbHOM HAIpaBlI€HHOCTHU, TPEOYIOIUX B TOM YHCIEe U (PU3UUECKUX
3HAHUIM;

— MHTEPEC K MPAKTUYECKOMY U3yUEHUIO podeccuii, CBSI3aHHbIX ¢ (PU3UKOI;

7) 3K0JI0THYeCKOr0 BOCIIUTAHUS:



— OpHWeHTaIlUsl Ha NpUMEHEHUEe (U3MYECKUX 3HAHWUW JUIs peIIeHHs 3a7ad B
00JIacTH OKpY’Kalollel Cpeibl, IUIAaHUPOBAHUS TIOCTYNKOB U OLIEHKA UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHWE TJIOOATBHOTO XapaKTepa AKOJOTMYECKUX MNpOoOJIeM U MyTel ux
pelieHus;

« §8) ajanranuM K M3MEHSIOLIUMCH YCJOBHMSIM COUHUAJILHOW M NPHUPOAHON
cpeabl:

e« — TMOTPeOHOCT, BO B3aUMOJCWCTBUU TIPH BBHITIOJHEHWW WCCICAOBAHUN U
MPOCKTOB (PU3UYECKON HAIPaBICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUSIM
APYTHX,

e — TIOBBIIICHHE YPOBHS CBOEH KOMIETEHTHOCTH YEpPE3 MPAKTUUYECKYIO
JIEATEIILHOCTD;

e — noTpeOHOCTh B POPMUPOBAHNHN HOBBIX 3HAHUH, B TOM YHCjIe OPMYIHPOBATh
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHU€ AePUIUTOB COOCTBEHHBIX 3HAHUU M KOMIIETEHTHOCTEHW B 00JacTH
bu3uKu;

e — IUIAHUPOBAHHE CBOETO PAa3BUTHUA B MPUOOPETECHUU HOBBIX (PU3HUECCKUX
3HAHUM;

e — CTPEMJICHHE aHAJIU3UPOBATH U BBISBIISITH B3aUMOCBSI3H MPUPOIBI, OOIIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e — OIICHKA CBOMX JEHCTBUM C YYETOM BIIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,

BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS TporpamMMmbl MO (HU3MKE HA YPOBHE OCHOBHOIO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOITNE T03HABATEIILHBIC YHUBEPCAIbHBIC yUCOHbBIC ICUCTBHUSA,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4YeOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAIbHbIC YUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble Jiornueckue JaeicTBuA:
e BBISBISATh W XapaKTEpPU30BaTh CYIIECTBEHHBbIC TNPHU3HAKH OOBEKTOB
(s1BIEHUI);
e YCTaHaBJIMBATh CYIICCTBEHHBIN MPU3HAK KJIAaCCU(UKAIIUU, OCHOBAHUSI JJIsI
0000IIIeHUS U CpaBHEHUS,
 BBISBIISATH 3aKOHOMEPHOCTH U MTPOTUBOPEYHS B pacCMaTpPUBaEMbIX (pakTax,
JAHHBIX U HAOJFOACHUSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBIICHHUSIM;



BBISIBIIATH TIPUYMHHO--CJICICTBEHHBIC CBSI3U TIPU HM3yYEeHUU (DU3UIECKUX
SIBJICHUHA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUM, BBIIBUTATh THIIOTE3bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoit
3amaun (CpaBHEHHWE HECKOJIBKMX BAapUAHTOB pEIIeHUs, BHIOOp Hambosee
MOIXO/ISIIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIICIICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

HCITI0JIb30BaTh BOMPOCHI KaK MCCIIE0BATEIbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOJIUTH 1O CAMOCTOSITEILHO COCTABIIEHHOMY IIJIaHY OIIBIT, HECIOKHBIN
(U3MYECKUN JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBJICHUS,

OLICHMBAaTh HAa TMPUMEHUMOCTb M JOCTOBEPHOCTb HH(OPMAIHIO,
MIOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBATH O0OOIIEHUS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOEHUS, OIbITA, UCCIIEIOBAHUS;

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:

MPUMEHSATh Pa3IUIHBIC METObI, THCTPYMEHTHI W 3aMpOChI MPU MTOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C y4ETOM TMPENIOKEHHOW Yy4eOHOU
bu3nIeCKON 3a7a9H;

aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUIOB U (OPM MPEACTABICHHUS;

CaMOCTOSATEIILHO  BBIOMpaTh ONTUMAIbHYIO (GOPMY TIPEICTaBICHUS
uHQopMaIUl W WUIIOCTPUPOBATH peIIaeMble 3aJa4dl  HECIOKHBIMU
CXeMaMH, IrarpaMmmamMu, HHOU rpauKoi 1 1X KOMOWHAIIASIMH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1CHCTBHS:

B XO€ OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXAaeMON TEMbI U
BBICKA3bIBaTh WU, HAlleJICHHbIE HA pELICHUE 33JaYd M MOAJAep KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHNUS;

COTMOCTABJIATh CBOM CYXICHHS C CYXACHUAMH JPYTHX YyYaCTHUKOB
JUanora, oOOHapyKHBaTh pa3IUIMe U CXOACTBO MO3UIIHIA;

BBIPaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
nyOIMYHO TPEICTABISATh PE3yIbTaThl BBHIMOIHEHHOTO (PU3NUYECKOTO OMBITA
(3KCIIepUMEHTa, UCCIIeI0BaHUs, IPOCKTA);

NOHMMaThb W MCHOJb30BaTh  NPEUMYIIECTBA  KOMAaHIHOM U
UHAMBUIYAJIbHON paOOThl MNpU PEIIEHUU KOHKPETHOW (QU3ndecKon
npooieMBl;



IPUHUMATh LIEJIM COBMECTHOM AEATENBHOCTH, OPraHU30BbIBATh JE€UCTBUS
no e€ JOCTIKEHHMIO: paclpeieisaTh poyd, 00CYXIaThb MpPOLECChl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHUSI HECKOJBKUX JIIOJICH;
BBITNOJIHATH CBOIO 4acThb pabOThI, JOCTUTasi KAUECTBEHHOTO PE3yJIbTaTa 10
CBOEMY HANpaBICHUI0 M KOOPJAMHUPYS CBOM JCHCTBUS C JAPYTUMHU
YIEHAMH KOMaHbL;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(POPMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJECHCTBHUSL.

PeI‘yJ'IﬂTI/IBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYCOHBIX CHUTYyaIUsAX, TPEOYIOMNX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NMYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAyaTbHOE, TPHUHATHE PEIICHHS B TPYIIE, NMPUHATHE PEIICHUN
Tpynmom);

CaMOCTOSTEILHO COCTABIIATEH aJITOPUTM PEIICHHs (PU3UICCKON 3aauu UITH
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMeHTUPOBATh IIpeIjiaraéMblie BAPUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTyalluu U IpeJiaraTh MiaH €€ U3MEHEHUS;
OOBSICHSITh ~ MPUYMHBI  JOCTHKEHUS  (HEJOCTHXKEHUSI)  Pe3yJIbTaTOB
NeSITEJIbHOCTH, JaBaTh OLEHKY PUOOPETEHHOMY OTIBITY;

BHOCHUTbh KOPPEKTHUBBI B JAEATEIBHOCTh (B TOM YHWCII€ B XOJ BBIIOJIHEHUS
(U3MYECKOr0 HMCCIENAOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBLIMXCS CHUTYallMii, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKILHX TPYIHOCTEN;

OLICHMBAaTh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JIPYroro;
MPU3HABaTh CBOE MPaBO Ha OIMIMOKY MpHU perieHn (U3NIECKUX 3a/1a4 UK
B YTBEPIKJCHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.

HNPEAMETHBIE PE3YJIBTATBI

K koHIy 00yueHust B 7 kj1acce mpeIMeTHbIE pe3yJIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCS YMEHUIA:

UCIIOJB30BaTh  TMOHATUS:  (U3MYECKHME M  XUMHYECKUE  SBJICHUSA,
HAOIOICHUE, SKCIEPUMEHT, MOJENb, TUIIOTE3a, CAWMHUIIBI (DU3UIECKUX



BEJIMYMH, aTOM, MOJIEKYJia, arperatHbleé COCTOSIHUSI BellecTBa (TBEPAOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAaEeKTOPUS, pPABHOAECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznudath siBiacHUs (auddys3us, TEMI0BOE IBIKECHUE YaCTHI] BEIICCTBA,
PaBHOMEpPHOE  JBWKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEPIUs,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPIBIX TEN C 3aKPEIUVIEHHON OCBIO
BpalllCHUsI, TEpeAadya [OaBICHUS TBEPABIMU TENaMU, KUIAKOCTAMU U
razamyd, arMochepHoe JaBlieHHWEe, IUIaBaHUE Tel, IMpeBpalleHHUs
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX  SBICHUNA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPHI JIBUKEHUS C Pa3JIMYHBIMU CKOPOCTAMH B JKMBOM M HEXUBOU
NpUpoJie, NCUCTBUE CHJIBI TPEHUS B TMPUPOJAEC M TEXHHUKE, BIIMSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpraHu3M, IJIaBaHHUE PbIO, phlUuaru B
TeJIe YeJIO0BeKa, MPU ATOM MEPEBOJIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3YUYECHHBIC CBOMCTBA TE€JI U (PU3UYECKUE SIBIICHUS, UCIIOIB3YS
¢dbuznyeckre BEIMYMUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPENHSSI CKOPOCTh, CUJIa YIPYTOCTH, CHJIA TSAXKECTH, BEC
Tella, Cuja TpPEeHUsd, JAaBlicHHWe (TBEPAOTO Tena, KUJKOCTH, Tas3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYeCKass paboTa, MOIIHOCTh, TUIEUO CHIIBI,
MOMEHT CWJbl, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETUYEeCKass M TMOTEHIMaTIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (U3MYECKHH  CMBICT  HMCIOJIb3yeMbIX  BEIMYUH, UX
000O3HaYEHUsI W EIUHUIIBI (PU3MUYECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3bIBAIONIUE JIAHHYIO (PU3MUECKYIO0 BEJIUYUHY C JAPYTHMMHU BEIMYMHAMU,
CTPOUTH TpapUKU U3yUCHHBIX 3aBUCUMOCTEHN (PM3UYECKUX BEIIMYNH;
XapakTepu30BaTh CBOWCTBA Tes, (U3WYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIb3Yys MpaBUJia CJIOKEHHs CUJI (BAOJb OJHOW MpsiMOi), 3aKkoH ['yka,
3akoH [lackamns, 3akoH Apxumesna, IpaBWJIO paBHOBECHs phruara (0J0Ka),
«30JI0TO€ TIPAaBWJIO» MEXAHUKH, 3aKOH COXPaHEHUsS MEXaHUYEeCKOU
SHEPruM, MPU OSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3alUChIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UYECKUE SIBICHHUS, TPOIIECCH U CBOMCTBA TEJI, B TOM UHCIIE
U B KOHTEKCTE CHUTYyallMil NPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa:
BBISIBJIAITh MPUYUHHO--CJIEJCTBEHHBIE CBSA3HU, CTPOUTh OOBsiICHEHUE U3 12
JIOTUYECKUX I1aroB ¢ OMmopoil Ha 1—2 M3y4yeHHBIX CBOWCTBA (PU3MUYECKUX
SIBJICHHUH, (PU3UIECKUX 3aKOHA UJIN 3aKOHOMEPHOCTH;



pemaTth pacu€THble 3a7adyd B 1—2 JEHCTBUS, HCHOJIBb3Ys 3aKOHbl H
dbopMyIIBI, CBS3BIBAtONINE (PU3WYECKUE BEIMYHMHBI: HAa OCHOBE aHAIM3a
YCJIOBUS 33/1a4d 3alIUChIBATh KPATKOE YCIOBUE, MOJACTABIATh (PU3HUECKUE
BENTUYUHBI B (HOPMYJIBI U TMPOBOJIUTH PACUYEThl, HaXOIUTh CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE U PEUICHUs 3a/1ay, OIICHUBATh PEATMCTUYHOCTh
MOJTYYCHHOU (PU3NYIECKON BETUIMHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh TPH TOMOITH
(bu3MYEeCKUX METOI0B, B OMTMCAHUU UCCIIEIOBAHUS BBIJICISATH IPOBEPIEMOE
npeanosjoxkenue  (TUoTesy),  pa3idyaTh W UHTEPIPETUPOBATH
MOJIYYCHHBI pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBO/IBI 110 €T0 pe3yJibTaTaM;

MPOBOAUTL OMBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUW WU
bu3nuecKux CBOMCTB TeI: dbopMynHrpoBaTh IPOBEPSIEMBIE
MPEANOJI0KEHU, COOUPATh YCTAHOBKY U3 MPEIIOKEHHOTO 000pYy10BaHMUS,
3aMUCHIBATh XOJ OMbITa U (POPMYITUPOBATH BHIBO/IBI;

BBITIOJIHATD MPSIMbIE U3MEPEHUS PACCTOSAHMS, BPEMEHH, MacChl Tela,
o0b€Ma, CHUJIBI W TeMIepaTypbl C HCIOJH30BAHUEM AHAJIOTOBBIX U
U(MPOBBIX TMPUOOPOB, 3aAMUCHIBATH I[IOKa3aHUS MPUOOPOB C YUYETOM
3aJaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
JIPYyrol ¢ HCMOJb30BAHUEM TNPSMBIX H3MEPEHUHN (3aBUCUMOCTU IyTH
PaBHOMEPHO ABWKYIIErocsl Tella OT BPEMEHM [IBHXKEHUSI Teja, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KadyecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIBI TPEHUS OT TUIOLIAU CONMPUKOCHOBEHUS TEJl, CHIIbI
YOPYTOCTU OT YJJIMHEHUsI MPYKUHBI, BBITAJIKUBAIONICH CUIIBI OT 00BhEMaA
MOTrpyKEHHON YacCTH Tejla U OT IUIOTHOCTU KHUJKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJa, OT TJIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
MJIaBaHUs TeJ, YCIOBUW paBHOBECHUS pblyara U OJOKOB), Y4aCTBOBATh B
MJIAHUPOBAHUM y4eOHOrO0 HCCIENOBaHUs, COOMpATh YCTAHOBKY U
BBITIOJTHATh W3MEPEHUs, CJeAys MNPeIJIOKEeHHOMY IUIaHy, (PUKCHPOBATh
pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MYECKHUX BEJIMYMH B BHUJIC
MPEIIOKEHHBIX TaOMUIl U TpaduKOB, JENaTh BBIBOJLI MO PE3yJIbTaTam
UCCIIEIOBAHUS;

MPOBOJAUTh KOCBEHHBIE H3MEpPECHUS (U3NYECKUX BEIUMYUH (TUIOTHOCTH
BEIIIECTBA KUJIKOCTHU M TBEPAOTO TeEja, CUja TPEHUS CKOJIBXKEHUS,
JaBJICHHWE  BO3/JyXa, BbITAJKUBAWONIas CWila, JICUCTByIOLIas  Ha
MOTPY’KEHHOE B JKUIKOCTH TEJO, KOI(PPUIMEHT TMOJIE3HOTO eUCTBUS
MPOCTBIX MEXAHU3MOB), ClIeysl TMPEAT0KEHHON HWHCTPYKIUU: TMpHU
BBINIOJIHEHUU H3MEPEHHM COOMpPATh SKCHEPUMEHTAIbHYIO YCTaHOBKY H
BBIYUCIISITh 3HAYEHNE NCKOMOM BEJINYUHBI;



« co0OM0aTh MpaBUiia TEXHUKU OE€30MaCHOCTH MPHU padoTe ¢ 1abOPaTOPHBIM
000pyIOBaHUEM;

¢ YKa3bIBaTh MPHUHIMIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, AMHAMOMETp, COOOILAOLIUECS COCYyIbl, OapoMerp,
phlyar, NOJABUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTB;

¢ XapakTepu30BaTh MPHUHLHUIIBI JEHCTBUS M3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX OMHUCaHUsA (B TOM YHUCIIE:
HNOJIUIMIHUKY, YCTPOWCTBO BOJOIPOBOJAA, TUIAPABIMYECKUN IIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCIIOIb3YsI 3HAHUS
O CBOMCTBaxX (pM3MYECKHUX SBJICHUH U HEOOXOAUMBIE (PU3MUECKUE 3aKOHbI
Y 3aKOHOMEPHOCTH;

e TMPUBOAWTH TpHUMEPH  (HAXOAWUTH HHPOPMAIMIO O  MPUMEpPax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JIJIs1 obecrieueHusi 0€30MacHOCTH Mpu oOparieHuu ¢ npubopamMu 1
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM SKOJIOTUYECKOTO MTOBEJCHUS B OKPYKAIOIIEH cpee;

e OCYHIECTBISTH OTOOpP HCTOYHMKOB HHpopMauuu B HWHTepHeTe B
COOTBETCTBHUHM C 33JaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUW M TYyTEM CpPaBHEHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpPMAIIMIO, KOTOpas SBISIETCS MNPOTHBOPEYUBONW WM MOXET OBIThH
HEJIOCTOBEPHOM;

* HCMOJb30BaTh MPU BHINOJIHEHUH YYEOHBIX 3aJJaHUI HAyYHO--TIOMYJISIPHYIO
JaUTepaTypy  (PHU3MYECKOro  CcoAepXaHHs, CIPaBOYHbIE MaTepHalbl,
pecypcesl cetu MHTEepHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusg HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

« CO3/1aBaTh COOCTBEHHBIEC KpaTKHE MHCHMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGpOpMAIKN (HU3UIECKOTO COIEPKAHUS, B TOM
yucie MyOJUYHO JeNaTh KpaTKUe COOOUICHHsI O pe3yibTaTax MPOEKTOB
Wi y4eOHBIX HWCCIEIOBaHWH, TPH OSTOM TPAMOTHO HCIOJB30BAThH
W3YYEHHBIM TOHATUIHBIM anmapar Kypca (U3UMKH, CONPOBOXKIATH
BBICTYIUICHUE MIPE3EHTALUCH;

e TpU BBHINOJIHEHUU Y4YEOHBIX MPOEKTOB M HCCIEAOBAHUN pPACIpPEAEIATh
OOSI3aHHOCTH B TPYIINIE B COOTBETCTBUM C IOCTABJICHHBIMH 3aJadaMH,
CIIEIUTh 3a BBHINIOJHEHHEM TIUIaHA JCWCTBHIA, aJeKBaTHO OIICHUBATH
COOCTBEHHBIM  BKJaJ B  JCSATENIBHOCTh  TPYMIbI,  BBICTPAUBATh
KOMMYHHUKATHBHOE B3aMMOJICHCTBHE, yUUTHIBAsi MHEHUE OKPYKAIOIIHX.

K koH1y 06yueHus B 8 kj1acce nmpeIMeTHbIE pe3ysbTaThl Ha 6a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHHIA:

+ HCNOJb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBHKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSIHUS BELIECTBA, KPUCTAIIMYECKHUE U
amop(HBIC TeNa, HACBHIICHHBIA M HEHACBHIIIEHHBI Map, BIAKHOCTh



BO3/lyXa, TEMIEpAaTypa, BHYTPEHHSSI HHEPrus, TEIUIOBOM JBUTATElNb,
AIIEMEHTAPHBIN JIEKTPUYECKHUM 3apsill, SIEKTPHUUECKOE I0JIE, TPOBOJIHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKUI TOK, MATHUTHOE T0JIE;
pasznuyaTh SBJICHUS (TEMJIOBOE pPACIIMPEHUE U CKaThe, Terulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMauMBaHUE, KAWUIAPHBIC SIBICHUS, UCIIapEHUE,
KOHJIEHCAlus, IUIABJIEHHWE, KpHCTAJUIM3auus (OTBEpAEBAaHUE), KHUIIEHHE,
Terionepeaaya (TErIONpPOBOAHOCTb, KOHBEKIUS, U3ITyYEHHE),
AIEKTPU3AIUs TeJl, B3aUMOJICHCTBUE 3aps0B, JEHCTBUS IJIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHME, B3aWMOJCICTBUE MArHUTOB, JEHCTBUE
MarHUTHOTO TOJISI Ha TPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAS MHIYKIIHS)
[0 ONHCAHWID HUX XapaKTEpHbIX CBOMCTB MU HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBIICHUE;

pacrmo3HaBaThb INPOSIBICHUE HM3YYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpY’XaloIllleM MHupe, B TOM 4Hcie (U3HUECKUE SIBIICHUS B IMPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE W KanWUBIPHbIE SBIECHUS B MPHUPOJE,
KpUCTaulbl B Tmpupoe, u3inydyenne ConHia, 3aMmep3aHue BOJOEMOB,
MOpCKHUE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJIEHUSI B aTMoc(epe, 3JIEKTPUUECTBO JKUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiM, JApeid MOIIOCOB, pOib MAarHUTHOIO MOJS JAJs JKU3HM Ha
3emuie, MOJSIPHOE CUSIHUE, TPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA Te€N M (PU3NUYECKUE SIBICHUS, UCIOJIB3YS
¢uznyeckue BEIMUMHBI (TeMIepaTypa, BHYTPEHHSS YHEPIrHsi, KOJIUYECTBO
TEIJIOTHI, yJeJdbHas TEIJIOEMKOCTh BEIECTBA, YAEJIbHAs TEIuloTa
IUIaBJICHUS, yJEeJbHas TeIuloTa NapooOpa3oBaHMs, YJeldbHas TEIJIoTa
CrOpaHUs TOIUIMBA, KO3((UIMEHT TMOJEe3HOro JEHCTBUS TEIIOBOM
MalIMHbI, OTHOCHUTEJbHAS BJIAXKHOCTb BO3/AyXa, JJIEKTPUUYECKUH 3apsj,
CHJIa TOKa, 3JEKTPUYECKOE HAIMpPSIKEHUE, COMPOTHUBICHHUE IPOBOJHUKA,
yAeJIbHOE  CONPOTUBIEHHME  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTr0  TOKAa), NpH ONHCAHMM TNPABWIBHO  TPAKTOBATH
(bu3nyeCKUil CMBICIT WCIOJIb3YEMBIX BEJIMYHMH, 0003HAUEHHUS U €IUHUIIBI
bu3nyecKux BEIUYMH, HAXOIUTH (HOPMYIIbI, CBSI3BIBAIOLINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEIWYMHAMHU, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCITOJIb3Ysl OCHOBHBIE IOJIOKEHHUS MOJEKYJISIPHO--KHHETHYECKOW TEOPUU
CTPOEHUs BEIECTBA, MPUHLHUII CYNEPHO3UIMU NOoJIel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsiia, 3akoH OMa JJisl yyacTKa IeNu, 3aKOH
Jlxoyns—JleHna, 3akoH COXpaHEHMsSI SHEpPruM, IMpU OSTOM J1aBaTh



CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA M 3alMChIBaTh €r0 MaTeMaTHYeCKOe
BBIPAXXEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYalluil MPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JTIOTHUYECKUX
[IaroB ¢ Omopod Ha |—2 M3ydeHHBIX CBOWCTBA (U3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemiaTte pacy€THbIE 3aJadyd B 2—3 JEHUCTBHs, MCIOJB3Yys 3aKOHBl U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajIM3a
YCJIOBUSA 3aJladyd 3allMChIBAaTh KPATKOE YCIIOBUE, BBIABIIATH HEIOCTATOK
JAHHBIX [JIS  pEIICHHUs 3a7aud, BbIOMpaTh 3aKOHBI U  (POPMYIIBI,
HEeoOXoauMble ISl €€ penieHus, MPOBOAUTh PAacYEThl U CPaBHUBATH
NOJy4YEHHOE 3HaUEHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMU;
pacno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpPU HOMOIIU
(U3MYECKUX METOJOB, HCIOJb3ySl ONHCAHUE HCCIEHOBAaHUS, BBIICIATH
IIPOBEPSAEMOE  MPEAINOJIIOKEHNE, OLECHUBATh IPABWIBHOCTh IMOPSJIKA
IIPOBEJCHHUSI HCCIIENOBAHUS, J€IaTh BBIBOIBI;

OPOBOJAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(¢u3nyeCKUX CBOWCTB TeN (KANMUJUISIPHBIE SIBJIICHUS, 3aBUCUMOCTD JAaBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIEePaTypbl, CKOPOCTH MPOLECCAa OCTHIBAHUS U
HarpeBaHusl TMPU H3ITYYEHUH OT I[BETa U3JIydaroimle (Tmorjolaromei)
IIOBEPXHOCTH, CKOPOCTb MCIIAPEHUs BOJBI OT TEMIEPATyphbl KUAKOCTU U
IUIOIIAAA €€ IIOBEPXHOCTH, DJJIEKTpHU3alUs TEI W B3aUMOJCHUCTBHE
JIEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MArHUTHBIX IIOJENM ITOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHuTHOTO TMOJIA HAa NPOBOJHHUK C TOKOM, CBOWMCTBA JJEKTPOMArHWTA,
CBOMCTBA DBJEKTPOJABUTATENsl IOCTOSHHOTO TOKa): (OpMYyJIUpPOBATH
IpoBepsieMble MPEANOI0KEHHs, COOMPAaTh YCTAHOBKY U3 MPEIOKEHHOTO
000pyAOBaHUs, OMUCHIBATH XO/1 ONbITAa U (POPMYJIUPOBATH BHIBOIbI;
BBIIIOJHATh  NPSIMBbIE  W3MEPEHUA  TEMIIEPATYpbl,  OTHOCHUTEIBHOU
BJI&KHOCTH BO3JyXa, CHJIbI TOKA, HAINpPSHKEHHS C UCIOJIb30BAHUEM
aHaJIOTOBBIX NPUOOPOB M JATUYUKOB (DU3MYECKUX BEJIMYMH, CPABHUBATH
PE3YNBTAaThl U3MEPEHUM C YUETOM 33JJaHHON aOCOTIOTHOM MOTPEIIHOCTH;
MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DU3NUYECKON BETUUMHBI OT
IpYyrol C  UCHOJIb30BAaHUEM TMPSAMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBIICHUS MPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAX IIONEPEYHOIO
CEUYEHUS U yAEIIBHOIO COIPOTUBIICHUs BEILIECTBA IIPOBOJHUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HAIPSHKEHHWsT HAa  NIPOBOJHMUKE,
UCCIICJOBAHUE IOCIEAOBATEIBHOIO U IAPAJIIEIBHOIO  COCAUHEHUU
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBAHUE, COOUpPATh YCTAHOBKY U
BBITMIOJHATh WM3MEpPEHUs, Clenysl MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH



pe3yabTaThl MOJYYEHHOW 3aBUCMMOCTH B BHAE TaOJMIl U TpadHKOB,
JleJIaTh BBIBOJBI 110 pe3yJibTaTaM UCCIEI0BAHMS,

IPOBOJAUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEILECTBA, CONPOTUBIEHUE NPOBOAHMKA, paboTa W
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh W3MEPEHHs, COOMpPATH
DKCIEPUMEHTAJIBHYIO YCTAHOBKY, CIEAys MPEJIOKEHHON WHCTPYKUUH, U
BBIYUCIIATH 3HAYEHUE BEJINUNHBIL;

COOJIIO/1aTh MPaBUIJIa TEXHUKU OE€30IIaCHOCTH MU padoTe ¢ 1aOOPaTOPHBIM
000py10BaHUEM;

XapaKTepU30BaTh IMPUHIMNBI JECHCTBUS M3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HA HX ONUCaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUIEHHSI JOMOB, TMTPOMETp, MapoBas TypOMHA, aMIIepMETp,
BOJIBTMETP, CUETUMK DJIEKTPUYECKONM IHEPIUM, IIIEKTPOOCBETUTEIILHBIC
npuOOpkl, HarpeBaTEIbHBIE AIEKTPONPUOOPH! (IPUMEPHI), IIEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3NYECKHX SIBJICHUN U HEOOXOIUMBIE
(bu3nYecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTBIE TEXHUYECKUE YCTPOMCTBA U WU3MEPUTEIIbHBIC
npuOopbl MO CXEMaM M CXEMAaTU4YHbIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, IMCHUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOII, PEOCTaT), COCTaBISATH CXEMbI AJIEKTPUUYECKUX
LIETIEH C IOCIEAOBATEIbHBIM U ITapajuICNIbHBIM COCAUHEHUEM DJIEMEHTOB,
pasnuyas yclioBHbIE 0003HAUEHUSI 3JIEMEHTOB AJIEKTPUUECKHUX LIETeH;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOpMALMIO O  IpUMEpax)
MPAKTUYECKOTO HCIMOIb30BaHUS (DU3MYECKMX 3HAHUW B TIOBCEIHEBHOM
KU3HM I oOecrniedeHusi 0€30MacHOCTU MpU oOpalieHuu ¢ npudopamMu 1
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUs 3/10pOBbS U COOJIOACHMS
HOPM JKOJIOTUYECKOT0 IIOBEJEHUS B OKPYKAIOLIEH CPELE;

OCYUIECTBJISTh MOUCK HHGPOpMALMK (U3HUECKOTO COJEpKaHUS B
HNHTepHeTe, Ha OCHOBE WMEKOLIMXCA 3HAHUM U IIYTEM CpPaBHEHHUS
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  MH(POPMALIMIO, KOTOpas
SIBJISIETCS] IPOTUBOPEUUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh MPH BHITIOJHEHUH YUYE€OHBIX 3a/laHUi Hay4YHO--TIOMYJISPHYIO
JUTEPATYpPy (PU3NUECKOrO0 COJEpKaHMs, CIPaBOYHBIE MaTepHalbl,
pecypcel cetu HTEpHET, BiafeTh NPpUEMaMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeodpazoBanusi HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHUS,
0000mass wHOOPMAIMIO U3 HECKOJIBKUX HCTOYHHUKOB (PU3MUESCKOTO
COJEp)KaHus, B TOM 4uci€ MyOJMYHO MPEACTABIATh PE3YIbTaThl
IIPOCKTHOU WJIU UCCIEAOBATEIbCKOU IEATEIIBHOCTH, IIPU 3TOM I'PAMOTHO



UCIONB30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (HU3UKH,
COIPOBOK/JIaTh BBICTYIUICHUE MPE3CHTALNEMN;

IpU BBIMIOJHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBaHUA (PU3UIECKUX
IPOLECCOB paclpeAesaTh OOS3aHHOCTH B TIpYIMIE B COOTBETCTBUM C
IIOCTABJICHHBIMU 3a/1a4aMH, CJICAUTH 3a BBIIIOJHEHUEM IlJIaHA JIEUCTBUM U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHUBAThb COOCTBEHHBIM BKIaI B
NEATENIbHOCTD TPYIIIbI, BBICTPAaUBATh KOMMYHHUKAaTHBHOE B3aUMOJCHCTBHE,
IPOSIBIISS TOTOBHOCTB pa3peliaTb KOH(DIUKTHI.

K xoHIy 00yueHus B 9 kijiacce npeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJI30BaTh IMOHATHUSA: CHCTeMa OTcuéra, MarepualbHas TOYKa,
TPAeKTOpPHs, OTHOCUTEILHOCTh MEXAHUYECKOTO JBMXKEHUS, AedopmMarius
(ynpyrasi, mjaacTHuYeckas), TPEHHUE, IEHTPOCTPEMUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M IEperpy3Ku, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJO,
LEHTpP TSHKECTH TBEPJOTO Tesla, paBHOBECHE, MEXaHUYECKUE KOJIEOaHUs U
BOJIHBI, 3BYK, HMH(Pa3ByK M YJIbTPa3BYK, AJIEKTPOMATHUTHBIE BOJIHBI,
IKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAIbHO30PKOCTD,
CHEKTpPbI MCITyCKaHUs U MOIJIOIIEHUs, alib(da-, OeTa- 1 raMMa-u3Iy4eHHUs,
U30TOIIBI, SIEPHASI SJHEPIETUKA;

pasznuyaTh SBJICHUS (PaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJMHEWHOE
JBUKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE [BH)KEHUE, CBOOOIHOE
NaJICHUE TEJI, PABHOMEPHOE JIBM)KEHHE 110 OKPY’KHOCTH, B3aHUMOJIEHCTBHE
TeJ, pEaKTUBHOE ABIM)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPAKEHHE
3ByKa, MPSIMOJIMHEMHOE pacIpOCTPaHEHUE, OTPAKEHUE WU MPEIOMIICHHE
CBETAa, IOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3loKeHUE OEJoro cBeTa B
CHEKTP M CJOKEHUE CHEKTPaJIbHBIX LIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAsl PaJMOAaKTUBHOCTb, BO3HUKHOBEHHME JIMHEHYATOrO CIIEKTpa
U3ITyYEHHsI) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JAHHOE (PU3HUECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaromeM Mupe (B TOM uuciae (QU3MUYECKHE SIBJICHUS B MPUPOJIE:
IPWINBBI U OTJUBBI, ABMKEHUE MIaHET COTHEYHON CHUCTEMBI, PEAKTUBHOE
JBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB >KMBOTHBIMU,
3eMJICTPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 5XO, IBETa Tel,
ONTUYECKHUE SIBICHUA B MPHUPOJE, OMOIOrHMUEcKOoe AEWCTBHE BUIMMOTIO,
yIbTPapUOIECTOBOTO U PEHTICHOBCKOIO M3JIyY€HHUH, €CTECTBEHHBIN
pasvoaKTUBHBIMN (POH, KOCMHUYECKHE JIy4yH, PaJAMOAKTHBHOE H3ITy4YCHHE
NPUPOIHBIX MHUHEPAJIOB, JIEMCTBUE PAAUOAKTUBHBIX W3JIyYEHUA Ha
OpraHu3M 4eJioBeKa), MpPH ATOM MEPEBOAUTH MPAKTUYECKYIO 3a/ady B



yueOHYI0, BBIICNATh CYLIECTBEHHBbIE CBOMCTBa (NMPHU3HAKU) (PU3NUECKUX
SIBIICHUI;

ONKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SBJIICHHS, UCIOIB3YS
¢uznyeckue BENUYMHBI (CpEeOHSAss W MIHOBEHHas CKOPOCTh Teja IpHU
HEPaBHOMEPHOM JIBH)KCHUM, YCKOPEHHE, IEPEMEIICHUE, MYTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CWia YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOIO TMAaJEHUs, BEC Tela, HUMIYJbC TeJla, HMIIYJIbC CHJIBI,
MEXaHW4yecKas paboTa M MOIIHOCTb, IOTEHLMANbHAs HHEPrUs Tena,
IOJHATOrO HAJ IOBEPXHOCTHIO 3€MJIM, NOTCHIMAIbHAS DHEPTUS CKATOU
IIPYKUHBI, KHHETHYECKas DHEPIHs, IOJHAs] MEXAaHW4YeCcKas JSHEpIus,
NEepPUOJI U YacToTa KoJieOaHUM, IJIMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTellb MPEJIOMJICHUS CPEAbl), IPU OMUCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICI HCIHOJIb3YEMBIX BEJIUYMH,
0003HAUYEHUS M EIUHUIBI (PU3NYECKUX BEIMYMH, HAXOJUTh (HOPMYIIHI,
CBS3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYHHAMM,
CTPOUTH TpapvKu U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYMH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs DHEPIUHU, 3aKOH BCEMHUPHOIO TATOTEHMS,
IOPUHIUI CYNEPHO3ULIUA CHWJI, NPUHLOUI OTHOCUTEIbHOCTH [ amwmies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMITYJbCa, 3aKOHbl OTPAKEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOI0 YUCEN
OpU SJACPHBIX PEAKLIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIMCBhIBAaTh €0 MaTEMaTUYECKOE BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA T€l, B TOM 4YHCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIISTH
NPUYUHHO--CIICJICTBEHHBIE  CBSI3M, CTPOUTh OOBsACHEHHWE u3 2-3
JOTHYECKHX ILIAaroB C OMOpPOM Ha 2—3 M3yUEHHBIX CBOWCTBA (PU3MYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemate pacu€THble 3adadd (OmUparmuecs Ha cuctemy u3  2-3
ypaBHEHUI), UCIOJB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLIUE (HU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIIME WM U30BITOUHBIE JaHHbIC, BHIOUPATH
3aKOHBI U (HPOPMYIIbI, HEOOXOAUMBIE JIJISl PELICHUSI, TPOBOIUTH PACUETHI U
OLICHMBATh PEAJTMCTHUYHOCTh IMOJYYEHHOTO 3HAYCHUA (PU3HUECKOU
BEJINYUHBL;

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOYKHO pPEIIMTh MPH MOMOIIU
(Gu3NYECKUX METO/OB, MCIONb3ys OMHCAHHME HCCIIECJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE IPEAINOJIOKEHNE, OLEHUBaTh MPAaBWIBHOCTh MOPAJKA
IIPOBEICHUSI  UCCIECNOBAHUS, JI€JIaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;



MPOBOJUTH OMBITHI 10 HAOMIOMECHUIO (PU3WYECKUX SBICHUN WA
¢usznyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3axkoHa HproToHa, 3akoHa
COXPaHEHHUsl HHEPTHH, 3aBHUCHUMOCTh MEpHoAa KoJeOaHWH MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MAJIBIX KOJICOAHHM, MPSMOJIMHEHHOE pacIipOCTpaHEHUE CBETa,
pa3ioxeHue Oeloro CBeTa B CIEKTP, U3YUCHHE CBOMCTB M300paKeHHsS B
IUIOCKOM 3€pKajie W CBOMCTB H300pa)KeHHsI MpeaMeTa B coOuparomieit
JWH3e, HAOMIOJCHNE CIUIOMIHBIX W JUHEWYAThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOSITENILHO ~ COOMpaTh yCTaHOBKY W3 W30BITOYHOrOo Habopa
o0Opy/OBaHUS, ONHUCHIBATH XOJ OMbITA W €r0  Pe3yJbTaThl,
bopMyIUpOBaThH BBIBOBI,

POBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHHH, OTIpeaeIss
CpeqHee 3HAaueHHE U3MepsAeMOill BelIMuuHBl ((POKyCHOE paccTOosHUE
coOuparoiell  JUH3bI), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTEILHOTO TPUOOPa);

IPOBOANTH HCCIEAOBAHME 3aBUCHUMOCTEH (M3MUECKUX BEIUMYHUH C
UCIIOJIb30BaHUEM TPAMBIX HM3MEPEHUH (3aBUCHMOCTH MYTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM JIBKEHUHM 0€3 HadallbHOM CKOpPOCTH, MEepuoja
KOJICOaHUI MaTeMaTH4eCKOro MAasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpaKeHUs CBETa OT yria MaJCHUs W yria MPEeIOMIICHHS OT yrJia
NajicHns): IUIAHUPOBATh HCCIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (HUKCHpOBaTh pe3yJbTaThl  MMOJYYECHHOM 3aBUCHMOCTH
bu3nYecKuX BETUYMH B BUAEC TaOJMIl U TPaPUKOB, JI€JIaTh BBIBOIBI IO
pe3yibTaTam UCCIeI0BaHuUS;

IPOBOANTH KOCBEHHBIE W3MEpeHUs: (U3NYECKUX BEIWYUH (CpemHss
CKOpPOCTh M YCKOpPEHHE Tela TpHU pPaBHOYCKOPEHHOM JIBUKCHHH,
YCKOPEHHE CBOOOJHOTO MaJeHUsl, KECTKOCTh MPY>KUHBI, KOIDPUITUEHT
TPEHUS! CKOJBKEHUS, MEXaHW4eckas padoTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWi MaTeMaTHYecKOro U TMPYKUHHOTO MAasTHUKOB,
ONTHYECKas CWiIa CcoOuparoniel JIMH3bL, PAJAUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh IKCIEPUMEHTATBHYIO YCTAaHOBKY WU
BBITIOJIHATh U3MEPEHUS, CIICIys MPEIIOKEHHON WHCTPYKIIUHU, BHIYUCIISTH
3HAUCHUE BEJIMYMHBI U aHAIM3UPOBATH MOJYYCHHBIC PE3YIIbTAThI C YIETOM
3aJJaHHOW TTOTPEITHOCTH U3MEPEHU;

COOJII01aTh MpaBUjIa TEXHUKK 0€30MaCHOCTH P padoTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

paznuyaTh OCHOBHBIC TPU3HAKA W3YYEHHBIX (U3UYECKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPJOE TEIO, TOUYCYHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, ITUIAHETapHas MOJETh aTroMa, HYKJIOHHAas
MOJIeJTb aTOMHOTO SIJIPa;



XapaKTepu30BaTh MPUHIUMBI JCHCTBUA HW3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha WX omucaHus (B TOM YHUCIE:
CIHIOMETP, OATYUKH TOJOKEHUS, PACCTOSHUS M YCKOPEHHMsS, paKera,
9XOJIOT, OYKH, TMepuckor, (GoTroanmnapar, ONTHYECKHUE CBETOBO/IBI,
CIEKTPOCKOM, JO3UMETpP, Kamepa BuibcoHa), HCMNONB3Yys 3HAHUS O
CBOMCTBaX (PHU3MYECKUX SBICHUA U HeoOXoauMmble (U3HUECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKU M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTMYECKHUX IPOIECCOB
OpU pEIIEHUU Y4eOHO--TIPAKTHUYECKUX 3a7ad, ONTHYECKUE CXEMBI st
MOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie M COOMpAaroLIel JIMH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JIJIs1 obecrieueHusi 0€30MacHOCTH Mpu oOparieHuu ¢ npubopamMu 1
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEH Cpeie;

OCYIIECTBISATh TOWUCK HMHPOpPMAIMH  (PU3NYECKOTO COACpKAHUSI B
HuTepHeTre, caMoCTOATENBHO (HOPMYIIUPYsI TOMCKOBBINA 3alIpoc, HAXOAUTh
IYTU ONpPEENIEHUsI JOCTOBEPHOCTH MOJTYYEHHON MH(POpPMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUN U TOTIOJTHUTENFHBIX HICTOYHHUKOB,

UCTIONIb30BaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil Hay4YHO--TIOMYJISPHYIO
JaUTepaTypy  (pU3MYECKOro  CcoAepXaHHs, CIPaBOYHbIE MaTepHalbl,
pecypcesl cetu MHTEepHET, BlageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIUU U3 OAHON 3HAKOBOM CHUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE
uHGOpMAIIMM W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
nyOIMYHO MPEICTAaBIATh PE3ybTaThl IPOEKTHOM WK UCCIIEI0BATENbCKON
NEeSTENIbHOCTH, TMpH 3TOM TPaMOTHO  HCHOJIb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszaena (U3MKH U CONPOBOXKAATH
BBICTYIUUICHUE TIpe3eHTalueld ¢ y4éToM OCOOCHHOCTEH ayIuTOpUHU
CBEPCTHHUKOB.

TEMATHYECKOE IINTAHUPOBAHUE
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N2 Haumenoanune KoaniecrBo yacos DueKkTpoHHbIe (HU(poBLIE)
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