AHHOTAIIUA
Kk padoueii nporpamme no ®PUBUKE 7 -9 knacca

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTENbHOW MPOTrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHON paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaAHHE
€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH OOYYalOIMXCS M OpPraHU3alMI0 H3Y4YCHHS
bU3MKKM Ha NESITEIIBHOCTHOW OCHOBE. B mporpamme mo (u3uke yduTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAaHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM O0y4eHHUs, a TaKKe
MEXKIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB HA YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojam oOydeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
W3YUYEHHS] TEM, OCHOBAHHYIO HA JIOTHKE PAa3BUTHUS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € LEIbI0 OKAa3aHUS METOAUYECKOU
MOMOIIY YYUTEIIO B CO3/IaHMU pabodeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®du3zrka SBISIETCS CUCTEMOOOPa3YIOIIUM JJIsl €CTECTBEHHO-HAYYHBIX YUECOHBIX
MPEIMETOB, MOCKOJBKY (PHU3NYECKHE 3aKOHBI JISKAT B OCHOBE MTPOIIECCOB U SIBJICHUH,
M3y4aeMbIX XUMHEHN, OUoIoTuen, actTpoHoMueH U puznueckoit reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYUHYIO KapTUHY MHpA, NPEJOCTaBIsIET HauOoyee sSCHbIe
oOpasibl MPUMEHEHNs HAYYHOTO METOJa MO3HAHUA, TO €CTh CI0c00a MOTydeHHUs
JIOCTOBEPHBIX 3HAHUM O MUPE.

Opnna U3 THaBHBIX 3374 (PU3MUeCKOTo OOpa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYUYHOU TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenune ¢usuku Ha 0a30BOM ypOBHE MPEIOJIaraeT OBJAJCHHUE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOIIMMH €CTECTBEHHO-HAYYHYIO
IPaMOTHOCT:

e HAy4YHO OOBSICHATH SIBJICHUS,

e OIIGHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICIOBAHNUS;

e HHTEPOPETUPOBATH  JaHHBIE U UCIOJb30BaTh  HAay4yHbIE
JIOKa3aTEIbCTBA JJIS MOJTYYEHUS! BHIBOJIOB.

[lenn wusyueHuss (PU3NKA HA YpPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpa3oBarenbHBIX opraHusanusx Poccuiickoit ®Denepanuu, peaau3yronmx
OCHOBHBIE  00II€00pa30oBaTEIbHBIC TMPOTPAMMBI, YTBEPXKIAEHHOW peIICHUEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoTokos oT 3
nekaopst 2019 r. Ne ITIK-4BH).
Hean usyuyeHus pusuku:

npHOOpeTEeHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOIBI, PAa3BUTHE HX MHTEUICKTYaIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
(dbopMHUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa H3yYeHHsI OCHOB
CTPOCHHMSI MaTEepHH U (yHIaMEHTAIbHBIX 3aKOHOB (DM3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA APYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE  MPEACTaBICHHH O  BO3MOXHBIX  chepax  Oymyriei
PO EeCCHOHANILHOM ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHeNIIeMy 00yYeHHIO B 3TOM HaIlPaBJICHHH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:

npuoOpeTeHne 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHITh (U3UYECKUE SBJICHUS C
UCITI0JIb30BAaHUEM TOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcUETHBIX 3ajady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMCHHI HAOMIOAATh MPUPOIHBIC SIBJICHUS M BBITOIHATE OIBITHI,
nabopaTtopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCIICIOBAHHS C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIeldl PU3NIECKOro COAEepKaHuUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JTOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podheCCHOHATIBHON JIeSTeILHOCTH, CBI3aHHBIMU
c GU3NKON, M COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
KJ1acce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJETIO).

[Ipennaraemeplii B mporpaMmMe no Qpu3MKe MnepedyeHb JadbopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKkTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS
7ab0paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH



06yqafom1/1x091, CIIMCKa JSKCIICPUMCHTAJIbHBIX BaHaHHﬁ, npecraracMbiXx B paMKax
OCHOBHOTI'O TOCYAapCTBCHHOI'O 3K3aMCHaA I10 (bHBI/IKC.

COJEPXKXAHUE OBYUEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAI0IIEero Mupa.

@dusnka — Hayka o mnpupone. fABieHus npupoapl. PUZHUYECKUE SIBICHUS:
MEXAHUYECKHUE, TEIIOBBIE, DIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuyuHbL. 3Mepenne Qu3nueckux BenuuynH. DuU3NYECKUE
npubopsl. [lorpemHocTs u3mMepeHunit. MexxayHapoHasi CUCTEMA €IMHHII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4YaloT TMPUPOJY.
EcTecTBEHHO-HAYUYHBIM METOJl TMO3HAHMA: HAOJIIOJEHHE, MOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIBM)KEHHE THUIOTE3, IKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemMoro siiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Jlemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIC, DJJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SBJICHUS.
2. ®duznueckue npubOOPHl U MPOLEAYypa NPSIMBIX U3MEPEHUN AHAIOTOBLIM U
U(POBBIM MPUOOPOM.
Jlabopamopnwie pabomul u onvimaol.
1. OmpeneneHue NEHbI NeEHUS IKaIbl U3MEPUTEIBHOTO TTpUdOpa.
2. M3mepeHue pacCTOsTHUN.
3. H3mepenue o0bEéMa KUAKOCTH U TBEPJOTO TEa.
4. OnpezneneHue pa3MepoB MabIX TeEl.
5. M3Mepenue temrieparypbl IMpU HOMOLIM KUAKOCTHOIO TEPMOMETpa HU
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBeneHue mccnenoBaHus MO NMPOBEPKE TMIIOTE3BI: JAJTBHOCTH MOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
ITyCKa.

Paznen 2. IlepBoHayajibHbIe CBeI€HUS 0 CTPOEHUM BelllecTBA.

CrpoeHne BemiecTBa: aTrOMbl M MOJIEKYJb, WX pa3Mmepsl. OIBITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBrkenne yactul BemiecTBa. CBS3b CKOPOCTH JBUKEHHUS YACTHUI[ C
TeMriepaTypoil. bpoyHoBckoe mBuxenue, nuddys3us. BzaumoneicTBue uacTuil
BEIIECTBA: ITPUTSLDKEHNUE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTENH M TBEPIBIX
(KpUCTaITMYECKUX) Tell. B3auMOCBSA3b MEXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX



arperaTHeIX COCTOSHUSIX M UX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI.

Hemoncmpayuu.

1. HaGnroneHue OpoyHOBCKOTO ABUKEHHUS.

2. HabGmonenue nuddyzum.

3. HabGmonenue ~ sBmeHui,  OOBACHAIOIIMXCA  NPUTSDKEHUEM  WIH

OTTAJKMBAaHUEM YACTHUIL BEILIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM PsOB (C  HCIOJIb30BAaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOIIOJIEHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbITel 10 OOHAPYKEHUIO ACHCTBUS CUIJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.

Mexanudeckoe ABWKEHUE. PaBHOMEpPHOE W HEPAaBHOMEPHOE JBUKECHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHKEHHH. Pacuér mytu u
BPEMEHU JIBUKCHHUSI.

SlBnenue wHepnuu. 3aKOH WHEpUHMH. B3amMonencTBue Ten Kak MpUYAHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tea.
[InotHOCTE BemecTBa. CBs3b INIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IUHULE
00BéMa BellecTBa.

Cuita Kak XapakTEepUCTHKaA B3auMOAEHCTBHS Tesl. Cuina ynpyrocTé M 3aKoH
['yka. M3mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHJIA
TshkecTy. Cuila TsKeCTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. Cnoxxenune
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHoxeiicTBytomas cuii. Cuiia TpeHusl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJE U TEXHUKE.

Hemoncmpauuu.

HabmroieHue MexaHu4eckoro JBUKEHHS Tejla.
N3mepenne CKOpOCTH NPSIMOJIUHENHOTO ABUKECHUS.
HabGnronenue siBjeHUs] HHEPLIVH.

1

2

3

4. HabGnroneHue U3MEHEHUsI CKOPOCTH TIPU B3aUMOJCUCTBUU TEJ.

5. CpaBHEHHME Macc IO B3aUMOJICHCTBUIO TE.

6. Cno)xeHue cuJj, HapaBJIEHHBIX MO OJHOM MPSIMOIA.

Jlabopamopuwvie pabomul u onvimaol.

1. OmpenesieHHEe CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeaHEH CKOPOCTH CKOJBKEHHS OpycKka WM IIapuka o
HAKJIOHHOM TUIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO TeNa.

4. OmnbIThI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbKeHHs (nedopmanun)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.



5. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJIBKEHUS OT
BECA TEJIa U XapaKTepa COMPUKACAIOLINXCS TOBEPXHOCTEM.

Pa3znea 4. JlaBjieHue TBEPABIX TeJl, s KMAKOCTEH U ra3os.

HaBnenne. CriocoObl YMEHBIIIEHUSI U yBEJIWYEHUS JaBjieHus. JlaBiaeHue rasa.
3aBUCHUMOCTh JIaBJICHHS raza OT 00bEma, TemmepaTypbl. llepemada maBieHus
TBEPJBIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalllUHbl. 3aBUCUMOCTh JABJICHHS >KUJKOCTH OT TIyOWHBI. ['mapocratnueckuid
napajgokc. Coolraromuecs: cocyibl. [ napaBindecKkie MeXaHU3MBbl.

Atmocdepa 3emnau u armocdepHoe AaBiaeHue. [IpuuMHBI CyIIeCTBOBAHUS
Bo3aymHONH o0oiouku 3emud. OnbiT Toppuuenmu. M3mepenue atrmocdepHOro
JABJICHUS. 3aBUCHMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJI YPOBHEM MOPHI.
[TpubGops! 17151 M3MepeHns aTMOC(HEPHOTO TaBJICHHUSI.

JleiicTBHE KUIKOCTH W ra3a Ha MOrpyKEHHOE B HUX TeJIO. BrITankuBaromias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoraBanue.

Hemoncmpauuu.
3aBUCHUMOCTbD JABJICHUS ra3a OT TEMIEPATYPhI.

[Iepenava naBieHUs KUJIKOCTHIO U Ta30M.
CooOmaroruecs CoCy/bl.
['mapaBauyueckunt mpecc.
[IposiBineHue nelcTBUsI aTMOC(HEPHOTO JABICHUS.
3aBUCUMOCTH BBITAJIKUBAIOIIEH CUITBI OT 00BbEMa MOTPYKEHHOM YacTh Tena
Y TJIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BBITECHEHHOMW KUIKOCTH.
8. YclioBHE MIaBaHuA TeJl: IJIABAHUE WM MOTPYKEHHUE TEJ B 3aBUCHUMOCTH OT
COOTHONIEHHUSI TUIOTHOCTEW TEJIa U )KUIKOCTH.
Jlabopamopusie pabomul u onvimel.
1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa MOTPYKEHHOH B
JKUJIKOCTh YacTH TeJa.
2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
IIOIPYKEHHOE B JKUIAKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI, AEMCTBYIOIIEH HA TEIO
B JKUJIKOCTH, OT MACChI TeJIa.
4. OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCHMOCTh BBITAJIKHMBAIOIICH CHIIBI,
JEUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00BEMA MOTPY>KEHHOU B )KUIKOCTh
YaCTH TeJia ¥ OT INIOTHOCTHU KHUIKOCTH.
5. KoHcTpyupoBaHue apeomeTrpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpElEIIEHUE €€ IPYy30H0ABEMHOCTH.

Pa3znea 5. PaGoTra u MOIHOCTB. JHepPrus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocThie MexaHWU3MBI: pblUar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuiio
paBHOBecus pbryara. [[pumeHeHue npaBusia paBHOBECHsI pbluara K 0JI0Ky. «30J10TOe
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npasuiio» Mexanuku. KITJI mpocteix mexanuzMoB. [IpocTeie MexaHU3MBbI B OBITY U
TEXHHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IOTEHUHWAJIBHAS  DHEPTHS.
IIpeBpaleHre 0THOTO BU/Ia MEXAHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS IIPYU PABHOMEPHOM JIBUYKEHUU TEJa I10

TOPU30HTAJIbHOW ITOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.

3. Hzmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. M3ydeHue 3aKOHA COXPAHEHUS MEXAHUYECKOW SHEPTHH.

8 KUIACC

Pa3zneua 6. TeruioBbie siBJICHUSA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO--KMHETUYECKOW TEOPUU CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, MOATBEPKAAIOILINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIAPHO-KUHETUYECKOU TEOPUH.

Mopgenu TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHUE CBOMCTB Ta30B, XKUIAKOCTEH U
TBEPABIX TEJII HA OCHOBE IIOJOXKEHUM MOJIEKYISPHO--KUHETUYECKON TEOPUHU.
CmaunBaHN€E U KallWUISIPHBIE SIBIICHUS. TEIIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpenHsisi sHeprusi. CrnocoObl HM3MEHEHMsSI BHYTPEHHEH HHEPruu:
TerIonepeaavya u CoBepIieHne padoThl. Busl Temionepenayu: TemionpoBOAHOCTD,
KOHBEKIIHNS, U3JIyYEHHUE.

KonudecTBo TemnoTsl. YaenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oananca. IlmaBneHue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpPHOro
JTaBJICHHUS.

BrnaxHocTts Bo31yXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOpPaHusl.

[Tpununer paboTel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOUIEH CPEJIBL.

3aKOH COXpAaHEHUS U MPEBPALLECHUS DHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddysun.



HabGnronenue siBjeHUi cMauuBaHUs U KallWJUISIPHBIX SIBJICHUM.

4. HalOnroJeHue TemioBOro paciiupeHust Tel.

5. M3mMeHeHue naBlieHUs Tra3a MPU W3MEHEHUH O0BhEMAa W HAarpeBaHUU WIIH
OXJIQXKCHUU.

6. IIpaBuna nsmepeHus remMnepaTypsl.

7. Buasl Tenonepenaymu.

8. OxJIaxKJIeHHE TP COBEPILICHUHU PAOOTHI.

9. HarpeBanue nipu coBepiiieHuu pabOThl BHEIIHUMH CHJIAMHU.

10. CpaBHEHHE TEMIOEMKOCTEN PA3JIMYHBIX BEIECTB.

11. HaGnroneHnue KureHus.

12. HabnrogeHue mocTosiHCTBa TEMITEPATYPhI MTPH TIIIABJICHUH.

13. Mopenu TerIoBbIX JBUTATENEH.

Jlabopamopuvie pabomul u onvimaul.

1. OnbITHI 110 OOHAPYKEHUIO TEUCTBUS CHII MOJIEKYJIIPHOTO IPUTSHKCHHUS.

2. OnbITHI MO BBIPAIMBAHUIO KPUCTAIUIOB OBAPEHHOM COJIM WJIM caxapa.

3. OnbIThl IO HAOJIOJEHUIO TEIJIOBOTO PACIIUPEHUS] Ta30B, KUIKOCTEH U

TBEPABIX TEIL.

4. OmnpenesneHue NaBJICHUs BO3AyXa B OaJUTOHE MITIPHUIIA.

OnbIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

6. IIpoBepka rumnores3sl JMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUAKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.
7. HaOmionenue wu3MeHeHUsT BHYTPEHHEW OSHEPruM Tela B pe3yibTaTe
TEIJIoNepeayr U padOThl BHEITHUX CHJI.

8. HccnenoBaHue sIBJACHUS TEIIOOOMEHA NPU CMEUIMBAHUU XOJOJAHOU U

ropsiuer BOJIBL.

9. OmpeneneHue KOJMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH

TEIJI000MEHE C HArPEThIM METATUYECKUM ITUITUHAPOM.

10. OnpeneneHne yaeabHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBanue mporecca uCIapeHus.

12. OnpeneseHne OTHOCUTEIBHON BIAXKHOCTH BO3yXa.

13. OnpenesieHne yeIbHON TEIUIOTHI IUIABJICHUS JIbJA.

Pazgen 7. JiekTpudecKkue ¥ MAarHUTHbIE SIBJICHUS.

Onektpuzanmsi Tena. [Ba poja sneKTpUYecKuX 3apsanoB. BzaummopercTBue
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TETIAMH ).

OnekTpuueckoe mnojne. Hanpspk€HHOCTh 3nekTpuueckoro mnods. [lpuHiun
CYNEPHO3ULIUH IIEKTPUUECKUX TOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu sneKTpuyecKux 3apsioB. DJIEMEHTAPHBIA JJICKTPUUECKUM 3apsijl.
Crpoenne aroma. IIpoBONHMKM W  JIMAJIEKTPUKUA. 3aKOH  COXPaHECHUS
AIEKTPUYECKOTO 3apsa.



ONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
WM cTOYHUKN TOCTOSIHHOTO TOKa. JleMCTBUSI AIEKTPUUYECKOr0 TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onektpuyeckass uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
JU1s1 ydacTka nenu. [locinenosarensHoe u napamieibHOE COEAMHEHUE MPOBOJIHUKOB.

PaGota ® MOMmHOCTH dJeKTpUYecKoro Toka. 3akoH Jlxoyms—JIeHia.
DnexkTpudecKre 1enu U NOTPEeOUTENH IIEKTpUIecKoi sHepruu B ObITy. KopoTkoe
3aMBbIKaHHE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
noje. MarautHoe mosie 3eMJIM U €ro 3HaueHwe sl ku3Hu Ha 3emie. OmnbIT
Opcrena. MarHuTHOE M0JI€ NIEKTPUUYECKOro Toka. [IpuMeHeHre 3J1eKTpOMarauToB
B TEXHUKE. J[€IICTBHE MAarHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIb
IIOCTOSAHHOTO TOKa. lcmonbp30BaHHWE JJIEKTPOJABUTATENIEM B TEXHUYECKUX
YCTPOMCTBAxX M Ha TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM nHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHeparop. Cnoco0b1 MOJTYy4YECHUS AIEKTPUYECKOU SHEPIUMU.
DNEKTPOCTAHIIMY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Jlemoncmpayuu.

DJeKTpU3aLus TEIL.
JIBa posia 3JIEKTPUUYECKUX 3apsS0B U B3aUMOJICUCTBUE 3aPKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.
DIEeKTpOCTaTHYECKast HHAYKIHUS.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[IpOBOIHUKH U AUBIECKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO TMOJIA.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JlelicTBHS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUIN TOK B KUJIKOCTH.
. 'a3oBbIH pasps.
. I3MepeHnune cuiibl TOKa aMIepMETPOM.
. I3MepeHnune 351eKTpUIeCcKOro HaIpsKEHUs BOJIBTMETPOM.
. Peocrar n marazuH COnpoTUBIICHUH.
. BzauMoieiicTBrE€ OCTOSIHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXHOCTH PA3/ICICHUS TTOJH0COB MAarHUTA.
. MozennpoBaHre MarHUTHBIX IMOJIEA MIOCTOSIHHBIX MAarHUTOB.
. OnwIT Dpcrena.
. MarautHoe nojue Toka. DJIeKTPOMarHur.
. JlecTBHE MarHMTHOTO TOJISI HA IIPOBOJHUK C TOKOM.
. DNEKTPOJIBUTATEIb MOCTOSIHHOTO TOKA.
. UccnenoBanue sBiIEHUS 3IEKTPOMATHUTHON UHAYKIIH.
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23.
24.

25.

OneiTel @apajes.

3aBUCUMOCTh HAIIPaBJIEHUS MHIYKIMOHHOTO TOKa OT YCIOBHHA €ro
BO3HHKHOBEHHUSI.

DIIEKTPOTreHEPaTOp MOCTOSIHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

1.
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10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OneiTel MO HAONIONCHHWIO DJIEKTPU3AMM TEl WHAYKIUEH W Tpu
COIIPUKOCHOBECHUM.

HccnenoBanne JEUCTBUSL JJIEKTPUYECKOTO TMOJISI Ha TPOBOJHUKH H
JTIADJICKTPUKH.

COopka u nmpoBepka pabOThI AJIEKTPUICCKOMN LIETTH MOCTOSHHOTO TOKA.
N3Mepenue u peryampoBaHue CHIIbI TOKA.

N3MepeHue u perynmpoBaHUE HANIPSIKEHHUS.

HccnenoBanne 3aBUCUMOCTH CWJIBI TOKA, WIYIIETO 4Y€pe3 PE3UCTOp, OT
COIIPOTUBIICHUS PE3UCTOPA U HATIPSDKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOILINE 3aBUCUMOCTh BJIEKTPUYECKOTO
CONIPOTUBIICHUS TPOBOJHUKA OT €ro JIMHBI, IUIOMIAJA MONEPEYHOTO
CEUYCHHUS U MaTepuara.

[IpoBepka mnpaBWiia CIHOXKECHUS HAIPSHKEHUM TIPU  MOCIEI0BATEIBHOM
COEMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia I CUJIbl TOKa MPU TAPAIUIETbHOM COCIUHEHUH
pE3UCTOPOB.

Omnpenenenue pabOThI AAEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MONIHOCTH  JJIEKTPUYECKOTO TOKA, BBIIEIAEMOM Ha
pesucrope.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT
HaIpsDKEHMS Ha HEW.

Onpenenenue KII/[ narpeBarerns.

HccnenoBaHne MarHuTHOTO B3aUMOJCUCTBUSA OCTOSTHHBIX MarHUTOB.
N3ydeHre MarHuTHOTO TOJIsI TOCTOSIHHBIX MarHUTOB MPU UX O0BETUHEHUN
Y pa3ieieHUN.

HccnenoBanne AeUCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCHMOCTh CHJIBI  B3aWMOJICHCTBUS
KaTyIIKX C TOKOM U MarHuTa OT CUJIbl TOKA M HalPaBJICHUS TOKA B KaTYIIIKE.
N3ydenue 1eicTBUS MArHUTHOTO TOJISI HA TPOBOJIHUK C TOKOM.
KoncTtpynpoBanue u uzydeHue paboThl JJIEKTPOABUTATENS.

N3mepenue KIIJI anmekTpoaBUrateibHONM yCTaHOBKH.

OnbITEI 1O HKCCIIEIOBAHUIO SIBICHUSI AJIEKTPOMArHUTHOW WHAYKIWU:
MCCIIEIOBAHUE W3MEHEHWM 3HAYEHUs] W HANPABJICHUS HWHIYKIIMOHHOIO
TOKa.

9 KIIACC



Pasznen 8. Mexanuyeckue siBJ1eHUsI.

Mexanuueckoe aBMkeHHe. MarepuanpHas Touka. (Cucrema OTCYETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOro JABWXKEHUSA. PaBHOMEpHOE NPSAMOJIUHEHHOE
nBr>keHue. HepaBHoMepHOE mpsiMosiMHENHOE ABMKEeHUE. CpellHsAsl U MTHOBEHHAs
CKOPOCTb TeJa MPU HEPABHOMEPHOM JABUKECHHH.

Yckopenue. PaBHOyckopeHHOe mpsiMmonumHeiiHOe nBkeHue. (CBoOOgHOE
nageHue. OnsITel ['anues.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yacrtota oOparieHus.
JIunelinas u yrinoBas cKopocTh. LIeHTpoCTpeMUTENIBHOE YCKOPEHHE.

[Tepsbiii 3ak0H HbtoTroHa. BTopoit 3akoH HetoTtoHa. Tperuit 3akoH HeroToHa.
[IpyHIMT CyNIEpIIO3UIUN CHJL.

Cuna ynipyroctu. 3akoH ['yka. Cusa TpeHusi: cujia TPEHUs CKOJIbKEHUS, CHUIIa
TPEHUsI IOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TsDKECTH M 3aKOH BCEMHPHOTO TATOTEHHS. YCKOpEHUE CBOOOIHOIO
najgeHus. JIBwxenne mianetr BOKpyr Connuma. [lepBas kocmmyeckass CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPJOTrO TeJIa C 3aKPEIUIEHHOM OChO BpallleHHus. MoMeHT cuibl. L{eHTp TskecTn.

Nmmynsc Tena. M3mMeHeHne umimyibea. VIMITynbCe CHibl. 3aKOH COXPAaHEHMS
uMIlysbca. PeakTuBHOE JBUKEHUE.

Mexanudeckass pabora ¥ MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTOCTH,
TpeHust. CBs3b dHepruu U padotel. [loTeHnnanbHast SHEPrus Tena, MOJHATOro Hajl
IIOBEPXHOCTHIO 3eMiIM. [IoTeHInanbHas 3Heprus ckatoi npyxuHel. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
HHEPTUU.

Hemoncmpauuu.

1. HaOmroneHne MexaHMYeCKOro JBHMKEHHUS Tejla OTHOCUTEIBHO Pa3HbIX TEl

OTCYETA.

2. CpaBHEHME NYTE€W W TPACKTOPUM [BUKEHUS OIJHOTO M TOTrO XKE Tela
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHre CKOpOCTH M YCKOPEHUS MTPSIMOJIMHEUHOTO JIBUYKEHUS.
HccnenoBanre NpU3HAKOB PABHOYCKOPEHHOTO JIBUKEHHUS.

Habmroienue nBU>KeHUs Tela o OKPYKHOCTH.

HabGnrogenne MexaHMueCcKuX SIBICHHUM, MPOUCXOASAIINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHU OTHOCUTEIBHO
KaOuHeTa (QU3UKH.

7. 3aBHUCHMOCTb YCKOPEHHsI T€jJa OT MacChl Tela U ACHCTBYIOLIEH HAa HEro

o u bk~ w

CHJIBI.
8. HaOmroneHue paBeHCTBA CUJT IPU B3aUMOJECIHCTBUN TEN.
9. M3MeHeHue Beca Tena Npu YCKOPEHHOM JIBUKEHHM.
10. Ilepenaya ummynbca npu B3aMMOJICVUCTBUM TEI.



11. IIpeobpazoBanusi YHEPTUH NPU B3aUMOICUCTBUH TEJl.

12. CoxpaHeHHUE UMITYJIbCA IPU HEYIIPYTOM B3aUMOJICHCTBUM.

13. CoxpaHeHHe UMITYJIbCca TTPH a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.

14. HaGnroieHue peakTUBHOTO ABUKECHUSI.

15. CoxpaHeHre MEXaHUYECKOW SHEPTUH MPU CBOOOTHOM MaICHUH.

16. CoxpaHeHUE MEXaHUYECKOI IHEPTUM TPU ABUKEHUHU TeJIa MO JeUCTBUEM
MPY>KUHBI.

Jlabopamopnvie pabomul u onvimaul.

1. KoHcTpynpoBaHue TpakTa Mg pa3roHa M JAJBHEUIIEr0 paBHOMEPHOTO
JBM>KCHUS IIAPUKA WIIN TEIIEKKH.

2. OmnpeneneHue cpelHE CKOPOCTU CKOJBXKEHHS OpyCKa WU JIBUKEHUS
[IapUKA 10 HAKJIOHHOW INTIOCKOCTH.

3. OmpexneneHue yCKOpPEHHs Tela NMPU PAaBHOYCKOPEHHOM JBUKEHHUH TI0
HAKJIOHHOU INTIOCKOCTH.

4. WccnenoBaHue 3aBUCHUMOCTH MYTH OT BPEMEHHU MPU PABHOYCKOPEHHOM
JBI)KCHUU 0€3 HauallbHOM CKOPOCTH.

5. IlpoBepka THUMOTE3bl: €CIAUM MPU PABHOYCKOPEHHOM [IBIDKCHUU O€3
Ha4yaJbHOM CKOPOCTU IYTHU OTHOCATCS KakK PsJ HEYETHBIX YHCEIN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJINHAKOBBI.

6. MccrnegoBanue 3aBUCUMOCTU CHJIBI TPEHUS CKOJBXKEHUS OT CHJIBI
HOPMAJIBHOTO JaBJICHHUS.

Omnpenenenue kodhPUIeHTa TPEHUS CKOJIBKEHUS.

8. OmpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenue padOThI CUIIBI TPEHUSI P PABHOMEPHOM JIBHXKCHHUH TeJIa 110
TOPU30HTAIBLHON TOBEPXHOCTH.

10. Onpenenenne pabOThl CHJIBI  YNIPYTOCTH TMpU  MOABEME Tpy3a ¢
WCITIOJIb30BAaHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. I3ydueHue 3aKk0Ha COXPAHEHUSI SHEPTUU.

Pazgen 9. Mexanuveckue Koj1e0aHUs U BOJIHBI.

KonebarensHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUI: Iepuo,
4acToTa, aMIUINTya. MateMaTnuecKuil U NpyKUHHBIM MasATHUKH. lIpeBpanienue
DHEPTUU TP KOJIeOATEITHHOM JIBHKCHHH.

3aryxatomue  koneOanus.  BwiHyxkaennesle — konebanus.  Pe3onanc.
Mexanuueckue BosiHBL. (CBOWCTBA MEXaHUYECKUMX BOJH. I[IpomonbHble U
nornepeyHble BOJHBI. [[MMHA BOJHBI M CKOPOCTh €€ pacrnpoCTpaHEHUS.
MexaHnueckue BOJTHBI B TBEPJOM TEJE, CEICMUYECKUE BOJTHBI.

3Byk. ['pomMKOCTh 3Byka U BbicoTa ToHa. OTpaxeHue 3Byka. MHbpas3Byk u
yIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHM TET MOJ JEHUCTBUEM CHUJIBI TSHKECTA U CHUJIBI

YIOPYTOCTH.



Habmonenue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

Habmroienue BoIHYKIEHHBIX KOJIEOaHH U pPe30HaHCa.

PacnipocTpaneHne npo10IbHBIX U HONEPEYHBIX BOJIH (HA MOJIEIN).

Habmto1eHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT 4aCTOTBHI.

AKYCTHUECKHI pEe30HAHC.

Jlabopamopuvie pabomul u onvimol.

1. OmpezneneHne 4YacTOTbl M Iepuoja KojJeOaHM MaTeMaTH4ecKOro
MasiTHUKA.

2. OmnpeneneHue 4acTOThl U IEproia KoJaeOaHU Npy>KMHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCUMOCTH MEpUO/ia KOJIEOAHUM MMOABEIIEHHOTO K HUTU

rpy3a OT JJIMHBI HUTH.
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4. HccrnenoBaHue 3aBUCHMOCTH MEpUOIA KOeOaHN MPY>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. [IpoBepka HE3aBUCHUMOCTH IEpHOJia KOJeOaHUM Ipy3a, MOABEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. ONbITBI, JACMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHOJa  KoJjeOaHui
MPY>KMHHOTO MasiTHUKA OT MAcCChl Ipy3a U KECTKOCTU MPYKUHBI.

7. U3mepenue yckopeHus cBOOOJHOTO MaJICHUS.

Pazgea 10. DneKTpOMAarHuTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
ANEKTpOMarHuTHhIX BOJH. Illkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3U.

DOnekTpoMarHuTHas npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETa.

Hemoncmpauuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. V3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMJIBHOTO

tenedoHa.

Paszgea 11. CBeroBbIe siBJICHHS.

JlyueBas MOJICJIb CBETAa. HUctounukn CBETAa. [IpsimonnHeHOE
pactipoctpanenue cBera. 3atMenusi Connina u Jlynsl. OTpaxenue ceera. [1lmockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBeta. 3akoH mpenomiieHus cBera. [lomHoe BHyTpeHHee
oTpaxkeHHe cBeTa. Vcnonb3oBaHME MOJHOTO BHYTPEHHETO OTPaKE€HUSI B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xox myyent B mua3e. OnTudeckas cucrema GoToarnmapara, MUKpOCKOTIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bim3opykocTh U 1aTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HptoTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{ucniepcus cBeTa.



Hemoncmpauyuu.

[IpssMOIMHEHOE pacIpOCTPAaHEHHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenue n300paxkeHUM B IMIIOCKOM, BOTHYTOM U BBIITYKJIOM 3epKajax.
[Ipenomnenue ceera.

OnTuyecKkuit CBETOBO/I.

Xop Jtydeil B coOmparonieil JIMH3e.

XoJ JIyder B paCCEUBAIOIIEH JIMH3E.

[Tonyyenune n300paxeHuit ¢ TOMOIIBIO JIMH3.

[Tpuniun aeiictBus doToanmapara, MUKpOCKOIIA U TEJIECKOIIA.
10. Mopmensp rnasa.

11. PaznoxxeHue 6e10ro cBeTa B CIEKTP.

12. [Tomy4yenue 6em0ro cBeTa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

e T A A R o

Jlabopamopnvie pabomul u onvimaol.

1. HccnenoBaHue 3aBUCUMOCTH yIVIa OTPaKEHUS CBETOBOIO Jyda OT yrja
MaJICHUS.

2. M3yueHue xapakTEpUCTHK U300pAKEHUS MPEAMETA B IUIOCKOM 3€pKaJe.

3. HccienoBanue 3aBUCHUMOCTH yTJIa MPEIIOMIICHUSI CBETOBOIO JIyya OT yriia
I1aJICHUS] Ha TPAHULIE «BO3LYyX—CTEKIION.

4. TlonmyuyeHune n300pakeHHI ¢ MOMOILBbIO COOMPAIOIIEH JIMH3BI.
Omnpenenenue HOKYCHOTO pacCTOSTHUS U ONTUYECKON CUIIbI COOUparomieit
JIVH3BI.

6. ONBITHI IO PA3JI0KEHUIO OEJI0r0 CBETA B CHEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB NPH UX HAOIIONCHUM 4Yepes3
L[BETOBbIE (DUIIBTPBI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Omnwitel Pesepdopna u mianerapHass mojenb atoma. Mognens atoma bopa.
Hcnyckanue u moryomnieHue ceera aroMom. KBaHThI. JIMHEHYaThIE CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- 1 raMmma-u3iaydeHusi. CTpoeHue aTOMHOTO
anpa. Hykionnas wmopens artomHoro snpa. Msorombsl.  PannoakTuBHBIE
npeBpatenus. [lepron monypacmnana aTOMHBIX SIED.

AnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsIOBOIO U MAacCOBOTO YHCE.
DOHeprus cBsi3M aTOMHBIX snaep. CBs3b Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

SnepHas osHepreTuka. JeMCTBUSA pPagUOAKTUBHBIX H3JIyYCHUNW HA JKUBBIC
OpTraHU3MBI.

Hemoncmpayuu.

1. CHekTpbl U3TYyUYEHHUS ¥ MOTJIOIICHUSI.

2. CnekTpbl pa3IuyHbIX Ta30B.

3. CnekTtp BOoAopoa.

4. Habmonenue TpexoB B kamepe BuibcoHa.



5. Pabora cuéTunka HOHU3UPYIOMINX U3TYUCHHI.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U MPOYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaGnroneHue CruloNIHbIX U JIMHEWYATHIX CIIEKTPOB U3JIyYCHHUS.

2. HccnepoBaHue TpPEKOB: MU3MEPEHHE SHEPIMM YACTULBI 110 TOPMO3HOMY

nyTtu (1o poTtorpadusm).

3. H3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIHLHO-00001AOIIUI MOLYJIb.

[ToBTOpUTENHEHO--00001IAIONUN MOAYIh IPEIHA3HAYEH JIJIsi CHCTEMaTHU3aIlH
1 000011IeHUs TPEAMETHOTO COACPIKAHUS U OTbITA AESITEIIbHOCTH, MPUOOPETEHHOTO
Ipu M3YyYEHUH BCETO Kypca (pU3MKH, a Takke AN MOJATOTOBKA K OCHOBHOMY
TrOCYJapCTBEHHOMY 3K3aMeHYy MO (U3HKe i1 OO0ydYarolMXCs, BRIOPABIIUX ATOT
y4eOHBIN TpeIMeET.

[Ipy “3ydyeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI
JeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIeunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METAlpPeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  00yueHusd, (Gopmupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHMS
SBJICHUM TPUPOABI M TEXHHUKH, OBJAJCHUE YMEHUSMHU OOBSCHATH (PU3NUYECKUe
ABJICHUSI, TPUMEHSS T[IOJy4YEHHBbIE 3HAHHWS, pelmaTh 3ajJadyd, B TOM YHCIE
KAuECTBEHHbIE U IKCIIEPUMEHTAIbHBIE.

[IpuHIMNIMATBHO IESITEILHOCTHBIN XapaKkTep JAHHOTO pa3jieia peaanu3yeTcs 3a
CU€T TOTrO, YTO OOYUAIOLIUECS BBIMOJIHAIOT 3a/1aHuUs, B KOTOPBIX UM IIpejIaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHUI pacro3HaBaTb M HAYYHO OOBSICHATH
duznyeckue BJICHUS B OKPY KaIOLIEH MpUpOe U MOBCEIHEBHOM KU3HH;

UCII0JIb30BaTh HAYYHBIE METOJIbl UCCIEAOBAHUS (PU3NYECKUX SIBJICHUI, B TOM
YyucIie s IPOBEPKU TMIIOTE3 U MOJYYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHbIE OCHOBBI HAMOOJIEE BAXHBIX OCTHXKCHHH COBPEMEHHBIX
TE€XHOJIOTUI, HAIPUMEP, TPAKTUUECKOTO UCTOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAILECHUS] U COXPAHEHHUS BCEX M3BECTHBIX BUIOB
HHEPTUU.

IHINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA HNPOI'PAMMBLI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue (u3nKyM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABICHO
Ha JOCTH)KEHHE JINYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJbTaTOB.



B pesynbrare nusyuenus UMK Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs

y obOydarorerocss OyayT cpopMUpOBaHBI CICAYIOIINE JTHYHOCTHBIE PE3yJIbTaThl B
JaCTH:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

— IIPOSIBJICHUE MHTEPECA K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCHUHUCKOMN
duznyecKoil HayKu;

— [IEHHOCTHOE OTHOIIIEHUE K JIOCTHYKEHUSM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CY>KJIEHUH OOIIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKCHUMN
11)7637197

— OCO3HAHUE BAXXHOCTH MOPAJIBHO--3TUYECKUX MNPUHIIUIIOB B JESATEILHOCTH
Y4YEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUUECKUX KauyecTB (PM3MYECKOW HAYKH: €€ TapMOHUYHOTO
MIOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTU HAYYHOI'0 IMO3HAHMS:

— OCO3HaHUE IEHHOCTH (U3MYECKOM HAyKHM KaK MOIIHOTO HWHCTPYMEHTa
MO3HAHUSI MUPA, OCHOBBI PA3BUTHUSl TEXHOJIOTHM, BaKHEWILIEH COCTaBISAIOIICH
KYJBTYPBI;

— pa3BUTHE HAay4YHOU JHO0O3HATEIBHOCTHU, WMHTEpPEca K HCCIEN0BATEIHCKON
NEATEIIbHOCTH;

5) dopvupoBanus  KYJbTYPbl 3I0pPOBbS H  3MOLHMOHAJIBHOIO
0/1aromoJIy4us:

— OCO3HaHHE IIEHHOCTH O0€30MacHOro o0pa3a >KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU TMpaBHJI OE30MacHOrO TMOBEJEHUS Ha
TpaHCIIOPTE, HA JIOpOrax, C JIEKTPUUECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B
JIOMAITHUX YCIIOBUSIX;

— c(opMHUPOBAHHOCTH HABBIKA pe(PIICKCUU, TPU3HAHUE CBOETO MTpaBa Ha OLUOKY
U TAKOT0 K€ MpaBa y JIPyroro 4eioBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTUBHOE y4YacTHE B PEIICHUHM MPAaKTUYECKHX 3a71ad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3alluu, Topoja, Kpas) TEXHOJOTUYECKOH W
COIMAJIbHON HAMPABICHHOCTH, TPEOYIOIINX B TOM YHCIIC M (DU3NIESCKUX 3HAHUMH;
— WHTEPEC K MPAKTUIECKOMY U3yUCHUIO MPOodecCuii, CBSI3aHHBIX C (PU3UKOMH;

7) IKOJOTrH4eCKOr0 BOCIIMTAHUSA:

— OpHUEHTaIlUsl Ha NpUMEHEHUEe (U3MYECKUX 3HAHWUU JUIs peIIeHHs 3a7ad B
o0JlacTH OKpy’Karolllel cpeabl, IUIAHUPOBAHUSA TIOCTYNKOB M OLICGHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPYKAIOIIEH CPeJIbl;



e — OCO3HaHHE TIJI00aNbHOIO XapaKTepa HKOJIOIMUECKHUX HpoOsieM U MyTel ux
peleHns;

e 8) aganTanMu K M3MEHAIOLIUMCH YCJIOBHUSM COLHAJIBHON M NPHPOIAHOMH
cpeabl:

e — IMOTPEeOHOCTP BO B3aMMOJEWUCTBUM IIPU BBIIIOJIHEHUU HCCIECJOBAHUNA U
MPOEKTOB (PU3MUECKON HAMpPABIEHHOCTH, OTKPBITOCTH OMBITY W 3HAHUAM
IPYTHX;

e — TIIOBBIICHHE YPOBHS CBOEM KOMIIETEHTHOCTHM 4Y€pe3 IPAKTHYECKYIO
NEATEIIbHOCTD;

e — IOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4HCIE GOPMYIUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SABIICHUSAX;

e — OCO3HaHME Ae(PUINUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 00JacTh
busuKu;

e — IUJJAHUPOBAHHE CBOErO PAa3BUTHS B MNPUOOPETEHUH HOBBIX (PUINYECKHUX
3HAHUI;

e — CTpEMJICHHE aHAJU3UPOBATH U BBISIBIISITH B3aUMOCBSI3U IPUPO/IbL, OOLIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUYECKUX 3HAHUM;

e — OIEHKA CBOMX JEWCTBHH C Y4YETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOYKHBIX IN100aTbHBIX OCJIEACTBUM.

METAIIPEJMETHBIE PE3YJIBTATBI

B pe3ynbTare ocBOeHUs MpOorpaMMel 10 (pr3uKe Ha ypOBHE OCHOBHOT'O OOIIIETO
oOpa3zoBanust y oOyuatomerocss OyayT chOpMHPOBAHBI MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YIeOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4YCOHBIC JICHCTBHUS,  PETYJISTUBHBIC
YHUBEpCaIbHBIC YIeOHbIC TCHCTBUS.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3oBble Jornveckue AecTBU:

e BBIABIATH W XapaKTepU30BaTh CYIICCTBEHHBIC IPU3HAKH OOBEKTOB
(ssBNIEHUI );

e YCTaHABIWBAThH CYIICCTBCHHBIA MPHU3HAK KJIAaCCH(PUKAIINHA, OCHOBAHMS JIJIS
000011IeHNS U CPAaBHEHUSI,

e BBISBIIATH 3aKOHOMEPHOCTH M IIPOTHBOPEUHS B pacCMaTpUBaEeMbIX (haKTax,
JAHHBIX U HAOJTFOICHHUSX, OTHOCAIINUXCS K (DU3NICCKUM SIBIICHHSIM;

e BBIABIIATh NMPUYNHHO--CJCACTBEHHBIC CBS3U TNMPH HM3YYCHHH (PH3NUCCKUX
SIBJICHUH Y TIPOIIECCOB, JIETIATh BHIBOJIBI C UCIIOIH30BAHUEM JCTYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOYEHUHN, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX
(U3UYECKUX BEIIMYHH,



CaMOCTOSITENIHO BEIOUPATH CIIOCO0 pelieHus: yaeOHON pU3ndeckoii 3a1aun
(cpaBHEHHE HECKOJBKMX BApUAHTOB pEIIECHUs, BBHIOOp Hauboiee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

HCITIOJIb30BaTh BOMPOCHI KaK MCCIIE0BATEIbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENBHO COCTABIIEHHOMY IUIaHY OIIBIT, HECIOKHBIMI
bu3nyeCKuil IKCIEPUMEHT, HEOOJBIIOE UCCIENOBaHHE (HU3MUECKOTO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAIIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU KCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIHPOBATH 0000IIEHUSI U BBIBOJBI 110 pe3yIbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIIBITA, UCCIICIOBAHMS,

MPOTHO3UPOBATh  BO3MOXKHOE JalibHElIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEATNOIO0KEHUS 00 UX pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:

MPUMEHSTH Pa3JIMYHbIC METOJIbI, MHCTPYMEHTHI U 3alpPOChl MPHU MOUCKE U
orbope MHGOpMaUU WIA JAHHBIX C YY4ETOM MPEAJIOKEHHON y4ueOHOMH
¢duznueckoil 3a1auu;

aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OPMAIUIO
pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpaTh ONTUMAIbHYIO (OpPMY MPEACTABICHUS
uHQOpMaAIlMd W WJUIIOCTPUPOBATH pellaeMble 3aJa4dl  HECIOKHBIMU
CXeMaMH, IrarpaMmMmamMu, HHOU rpauKoi 1 MX KOMOWHAIIUSMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

B XOJ€ OOCYXIEeHUsi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYHIECTBY 00CYXAaeMON TEMBbI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIE HAa pEIICHWE 3a/ladyd U TOJJEp KaHHe
01aroKeIaTeIbHOCTH OOIICHUS;

COTMOCTABJIATh CBOM CYXICHHS C CYXACHUSAMH JPYTMX YyYaCTHUKOB
Jranora, oOHapyXKHBaTh Pa3IUINe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;
myOJUYHO MPEICTABISATh PE3YJIbTaThl BBIMOIHEHHOTO (PU3NYECKOTO OMBITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHUMATh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIYaIbHOU
paboThI PU PEIICHUH KOHKPETHON (PU3NYIECKON TTPOOIEMBI;

MPUHUMATH 1€ COBMECTHOM ACSTEIBHOCTH, OPTAHU30BBIBAThH JIEHCTBHUS
no e€ JMOCTIKEHHUIO: paclpelensiaTh pojiH, OOCYXIaTh MpOILECChl U
pe3yJIbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOJIBKUX JIFOCH;



BBITIOJIHSATh CBOIO YacTh pabOThI, IOCTUTrasi KAYECTBEHHOIO pe3yJibTaTa Mo
CBOEMY HAIPABJICHUIO U KOOPAUHUPYS CBOU IEUCTBUS C APYTUMU YWICHAMU
KOMAaH]Ibl;

OIICHUBATh KAa4€CTBO CBOETO BKJIaJla B OOLIMNA MPOIYKT IO KPUTEPHSIM,
CaMOCTOSITEILHO C(HOPMYJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOICHCTBHS.

PeryasiTuBHbIE YHHBepcaJbHble Yy4eOHbIe 1eHCTBUS

CaMoopraHmaunﬂ:

BBISBJISITh MPOOJIEMBI B KU3HEHHBIX M YYEOHBIX CUTYyalUsAX, TPEOYIOIIUX
JUTSL petieHust (GU3NYECKUX 3HAHUM;

OPUEHTUPOBAThCS B  PAJIMUHBIX MOAXOAAX MPHUHATUS  pEIICHUN
(MHAMBUyaTbHOE, TPUHSITUE PEIICHHUS B TPyMIe, NPUHATUE PEIICHUIN
TpyIIoNn);

CaMOCTOATENIbHO COCTABJIAThH aJITOPUTM PElIeHHs (PU3UUECKON 3a1auu UK
IUTAHAa MCCIIEJOBAHUSA C YYETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MO>HOCTEM, apryMEHTUPOBATH MPEIJIaracMbI€ BApUAHTHI PEIICHUN;
Jie7aTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJILHbINA HHTEJJIEKT:

J1aBaTh AJICKBATHYIO OLICHKY CUTYallMH U IIPeJIararh [iaH €€ N3MEHEHUS;
OOBSCHATh NPUYMHBI  JOCTWKEHUS  (HEIOCTHXKEHHS) Pe3yJIbTaTOB
NEeSATEeILHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JACATEIHLHOCTH (B TOM UHWCIIE B XOJ BBIOJIHEHUS
(GU3UYECKOTO  HCCIICIOBAaHUS WJIM TMPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITEILCTB, W3MEHHUBIIMXCS CHUTYyallUii, YCTAHOBJIEHHBIX OIIHOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIHTATA LIEJIU U YCIOBUSIM;

CTaBUTh €051 Ha MECTO JAPYTOro YEJIOBEKa B XOJ€ CIopa WK AUCKYCCUU Ha
HAY4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOro;
MPU3HABAaTh CBOE MPaBO Ha OIMIMOKY MPHU perieHUH HU3NIECKUX 3a7a4 UIH
B YTBEPXKIACHUIX HA HAYYHBIC TEMbI U TAKOE K€ IIPABO JIPYTOro.

INPEAMETHBIE PE3YJIBTATDBI

K koHIy 00yueHus B 7 KJacce npeaMETHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIONB30BaTh  MOHATHS:  (u3MUeckue ¢ XUMHUYECKHUE  SIBICHMA,
HaAOJII0/IEeHNE, SKCIEPUMEHT, MOJEeINb, TUIOTe3a, €AMHMIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHbIe COCTOSIHHUS BellecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYEeCKOoe JABMKEHUE (PaBHOMEPHOE,
HEPaBHOMEPHOE, MPSMOJIMHENHHOE), TPAaeKTOpUs, pPaBHOJACHCTBYIOIIAS



cua, nedopmanms (ympyras, MJacTuyecKas), HEBECOMOCTD,
COOOIIAIOITNECS COCY/IbI;

paznuuath sBiaeHUs (AuQQy3usi, TEMI0BOE ABUKCHUE YaCTHIl BEUIECTBA,
paBHOMEpPHOE  JBMKEHUE, HEPABHOMEpPHOE JBWKEHHUE, HWHEpIus,
B3aMMOJICUCTBUE TEJ, paBHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHON OChIO
BpalleHUs, Iepeada JaBJIeHUs TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
atMoc(epHOe JaBlCHHE, IUIaBaHUE TeJ, MPEBpAIllCHUs MEXaHUYECKOU
HHEPrUM) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBICHUE H3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpY’)XalollleM MHupe, B TOM 4YHcle (U3HUECKHUE SIBICHUS B TMPHUPOJIE:
MpPUMEPBI JIBUKEHUS C PA3IMUYHBIMU CKOPOCTAMH B >KMBOM M HEXUBOU
npupoje, ACUCTBUE CHIIBI TPEHUS B NPUPOAEC U TEXHUKE, BIUSHHE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE pbIO, phluard B
TE€JI€ YEeJIOBEKa, MPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 3a]1a4y B YUEOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBJICHUIA;
OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SBJICHHS, UCIOIB3YS
bu3nUecKkue BeIMUUHbI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMSI, ITyTh,
CKOPOCTb, CPEIHssI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSKECTH, BEC Tela,
cujia TpeHus, AaBjeHue (TBEPAOTO TeNa, )KUJIKOCTH, Ta3a), BRITAIKUBAIOIIAS
CHJIa, MEXaHW4YecKass padoTa, MOIIHOCTh, IJIEYO CHIIBI, MOMEHT CHIIbI,
KOO PUIIMEHT TOJIE3HOTO JCHCTBUS MEXAHU3MOB, KUHETHYECKas W
NOTEHIIMANIbHASL JHEPrusi), NpPH ONUCAHWUU TPABWIBHO TPAKTOBATH
(bu3MYEeCKUil CMBICIT UCTIOJIb3YEMbIX BETTUYHH, X 0003HAYCHUS U €IUHUIIBI
(GU3MYECKUX BEIMYMH, HAXOAUTHh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEIMYMHY C JAPYTMMHU BEJIMYUHAMHU, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (U3MYECKHUE SBICHUS M IPOIIECCHI,
UCIIOJIB3Ys TIpaBUJia CJIOKEHHS CUJI (BAOJIb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiyara (0Joka),
«30JI0TOE€ TPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU
OHEPruM, TMPU HTOM JaBaTh CJIOBECHYIO (OPMYITUPOBKY 3aKOHA W
3aMUChIBATh €70 MATEMATUYECKOE BHIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SBJICHHS, TPOLIECCH] U CBOICTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBIIATH MIPUYUHHO--CIICJICTBEHHBIE CBS3HU, CTPOUTh OOBsICHEHUE n3 12
JIOTUYECKUX IIIaroB ¢ OMOpPOM Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3UUECKUX
SBJICHUM, (PU3NIECKUX 3aKOHA UJIN 3aKOHOMEPHOCTH;

pemiath pacu€THble 3aJadyd B 1—2 JeHCTBHS, MCHOJB3Yysd 3aKOHBI U
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHalM3a
YCIJIOBUSI 33/1a4M 3alUCHIBATh KPATKOE yCIOBUE, MOJCTABIATh (PU3UUECKUE



BEJIMYMHBI B (OPMYNBI U TPOBOAMUTH PACUETHl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JIs PEIICHUs 3a/1a4, OLEHUBATh PEaTUCTUYHOCTD
MOJTy4YeHHOW (PU3NUECKON BEJIMYMHBI,

pacrno3HaBaThb MpPOOJEMBbI, KOTOpPbIE MOXXHO PpEIIUTh MpPU HOMOIIU
(u3NYECKUX METOOB, B OIIMCAHUM UCCIIEI0BAaHUS BBIACISATH IPOBEPSIEMOE
MPEAINOJIOKEHNE (TUIIOTEY ), Pa3INYaTh U UHTEPIPETUPOBATH ITOTYUEHHBIH
pe3ynbTaT, HaxOJIUTh OLUIMOKM B XOJAE ONBITA, JAENaTh BBIBOIBI MO €ro
pe3yJibraTam;

OPOBOAUTH OMNBITHl 1O HAOMIOACHUIO (DU3MUECKUX SIBICHUN WU
(¢u3nyeCKUX CBOUCTB TeN: (POPMYIUPOBATH IPOBEPSIEMBIE ITPEAIIOIOKEHHUS,
coOupaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO 000PYyI0BaHUS, 3aMUCHIBATh X0/
OTbITa U (HOPMYIUPOBATH BHIBOJIBI;

BBINOJHATh MPSMbIE HU3MEPEHUSI PACcCTOSHUS, BPEMEHH, MAacChl Telna,
o0bEMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3aAMKCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHU;

MPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEIMYUHBI OT
JIPYrof C HCIOJIb30BAHUEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTH MyTH
PABHOMEPHO JABMXKYLIErOCs TEJNA OT BPEMEHU JIBHKECHHUS TENa, CUIIBI TPEHUS
CKOJIBKEHHSI OT Beca Teja, KayecTBa OOpabOTKM IMOBEPXHOCTEW Tel U
HE3aBUCUMOCTH CUJIbI TPEHHS OT IUJIOIIAIU CONPUKOCHOBEHUS TEJI, CHJIBI
YyIOPYroCTH OT YAJUHEHUS NPY>KUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJla U OT IUIOTHOCTH JKHJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
IJlaBaHus TeJl, YCIOBUW paBHOBECHs pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAHUM  YYEOHOTO MCCIEIOBAaHUA, COOMpPATh YCTAHOBKY U
BBIMOJIHATh M3MEPEHUs, CieNysl MPeaoKEHHOMY IUIaHy, (PUKCHUPOBATH
pe3yNbTaThl MOJIYYEHHONW 3aBUCUMOCTH (DPU3MUYECKUX BEJIMYMH B BHUJE
NPEMJIOKEHHBIX TaOMUIl W TpaduKoB, AeNaTh BBIBOJABI MO PE3yJbTaTaMm
UCCJIeI0BAHNUS;

MPOBOJUTh KOCBEHHbIE H3MEpEHUs (U3MUECKUX BEJIUYMH (TUIOTHOCTD
BEILECTBA )KUJIKOCTH U TBEPAOTO TENA, CUJIA TPEHUS CKOJIBKECHMS, JABJICHUE
BO3/lyXa, BBITAJIKMBAIOIIAS CHWJIA, JACHCTBYIOIIAs Ha MOrPYXEHHOE B
KUIAKOCTh  TeNo, KOA(D(PUIMEHT TMONEe3HOTO  JIEUCTBHS  MPOCTBIX
MEXaHU3MOB), CIeAysd MNPEII0KEHHON WHCTPYKIUU: MPHU BBITOJIHEHUH
U3MEpPEHUl coOupaTh 3KCHEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HAYEHNE UCKOMOM BEJTUYHUHBL;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOPHBIM
000py1I0BaHUEM;



yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, IUHAMOMETpP, COOOINAIIIHNECS COCYAbl, OapoMerp,
phIYar, HOJBMKHBIA U HETIOABM)KHBIN OJIOK, HAKIIOHHAS TNTIOCKOCTD;
XapaKkTepU30BaTh MPUHIMIBI JECHCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUA (B TOM YHUCIE:
MNOJIINITHAKY, YCTPOWCTBO BOJAOIPOBOAA, TUIPABIWYECKUN  IIpecc,
MaHOMETp, BEICOTOMEp, MOPIITHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOICTBax (PU3HUECKUX SIBJICHUN U HEOOXOAUMBIE (PUZNUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHGPOPMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 1) obecriedeHusi 0€30MacHOCTH MU oOpalieHnu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUSI 310pPOBbs U COOJIIOICHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHUSI B OKPY KaIOILEH Cpe/ie;

OCYLIECTBJISITh OTOOpP HCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUA © TYTEM CpPAaBHEHHUS PA3JIMYHBIX HWCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISIETCS NPOTHUBOPEYMBOM WM MOXKET OBITh
HEJ0CTOBEPHOM;

MCIIOJIb30BaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil HAy4YHO--TIOMYJISIPHYIO
JauTepaTypy GU3HUECKOTO COACpKaHUs, CIIPABOYHBIE MaTEPUaIbl, PECYpPCHI
cetu MHTepHeT, Bnaaerb nNpuéMaMHM KOHCHEKTHUPOBAaHUS  TEKCTA,
npeobpazoBaHus HHGOPMALMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MUCbMEHHBIE U YCTHbIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB WH(pOpMaIuu (HU3HUECKOTO COJEPIKaHUSA, B TOM
YHClie MyOJIMYHO JIeJIaTh KpaTKUEe COOOIICHUS O pe3ybTaTaxX MPOEKTOB WIIH
y4eOHBIX HCCIEI0BaHUM, IPU ATOM IPaMOTHO MCIOJB30BaTh M3yYEHHBIN
NOHATUWHBIN anmapaT Kypca (U3UKH, CONPOBOXKAATh BBICTYIUICHUE
MPE3CHTAIUEN;

IpU BBITIOJTHEHUH YYE€OHBIX MPOCKTOB M HWCCIEIOBAHHUA paclpeesiaTh
0OS3aHHOCTH B TPYIIE B COOTBETCTBUHU C IOCTABJICHHBIMH 3aJa4aMH,
CIIEIUTh 3@ BBINOJHEHHEM IUIaHA JACWCTBUN, aJeKBAaTHO OLEHUBATh
COOCTBEHHBIH  BKJaX B  JESATENIbHOCTb  TPYMIbI,  BbICTpPAaUBATh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, yUUTHIBAsI MHEHUE OKPYKAIOIIHX.

K xoHiy 00yueHus B 8 kjacce npeIMeTHbIC pe3yJIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

WCIIOJIB30BaTh MOHATHUSA: Macca U pa3MePbl MOJIEKYJ, TEIJIOBOE JIBUKECHUE
aTOMOB W MOJIEKYJI, arPEraTHbIE COCTOSIHUS BEILIECTBA, KPUCTAIUINYECKUE U
aMmopdHble Tea, HACHIIIEHHBIH W HEHACBIINICHHBIN Tap, BIAXHOCTH
BO3/lyXa, TEMIIeparypa, BHYTPEHHSS DHEpPrusi, TEIJIOBOM JBUIATEINb,



AIIEMEHTAPHBIN 3JIEKTPUYECKHUI 3apsil, JIEKTPUUECKOE I0JI€, TPOBOJHUKH
U TUBJICKTPUKH, TOCTOSHHBIN NEKTPUIECKUI TOK, MATHUTHOE T0JIE;
pasznuyaTh SBJICHHS (TEIUIOBOE pACIIMPEHHE W CKaTHe, TeIulonepenaya,
TEIJIOBOE PaBHOBECHE, CMauMBaHUE, KAWUIAPHBIC SIBJICHUS, UCIIapEHUE,
KOHJIEHCAIUsl, IUIABJIEHUE, KpUCTauIn3anus (OTBEpAEBaHUE), KHUIICHHE,
Terionepeaaya (TErIOnpPOBOAHOCTb, KOHBEKIUS, U3ITy4YEHHE),
AIEKTPU3aLUs TeN, B3AUMOJEHCTBUAE 3apsA0B, JEHUCTBUS 3IEKTPUUECKOrO
TOKa, KOPOTKOE 3aMbIKaHHME, B3aWMOJCIHCTBUE MArHUTOB, JEHCTBUE
MarHUTHOTO TOJIsI Ha TPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsT MHTYKIIHS)
MO0 ONHCAHWI0 WX XapaKTEpHbIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE,

pacro3HaBaTh MPOSBICHHE HM3YyYEHHBIX (U3MUECKHX  SBICHUN B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE W KaNWULIPHBIE SBIEHUS B MPHUPOJE,
KpUCTaulbl B Tmpupoe, u3iydyenue ConHia, 3aMmep3aHue BOJOEMOB,
MOpCKHUE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, HHES, CHETa, SJIEKTPUIECKUE
ABJICHHSI B aTMocdepe, 3JIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3emii, AperQ MoI0CcoB, poJIb MArHUTHOTO TOJIS JUIs )KU3HU Ha 3eMiie,
NOJIIPHOE CHUSHHME, NPU 3TOM IEPEBOAUTH IPAKTHYECKYIO 3a/1ady B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (PU3UUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
¢uznyecKkue BEIMUMHBI (TEMIEpaTypa, BHYTPEHHSS YHEPIHsl, KOJIUYECTBO
TEIUIOThI, yJelbHasl TEIJIOEMKOCTh BEIIECTBa, yJAEJIbHAs TEIIoTa
IUIaBJICHUS, yJelbHas TeIloTa NapooOpa3oBaHUs, ylAelbHas TemioTa
CropaHusi TOIJIMBA, KOA((UIMEHT TMOJe3HOr0 JACHCTBUS TEIIOBOU
MaIIMHbI, OTHOCUTEJIbHAS BJIAXKHOCTh BO3/LyXa, AEKTPUUYECKUH 3apsi], CUIa
TOKa, DJIEKTPUYECKOE HANpsDKEHHWE, CONPOTUBJIEHUE IPOBOJHMKA,
yZIeJIbHOE COMPOTHUBIICHUE BEILIECTBA, Pa00Ta U MOLUTHOCTH dJEKTPUUECKOTO
TOKa), NpU OMNHCAHUU MPABWIBHO TPAKTOBaTh (PU3MUECKHI CMBICIT
UCIOJIb3yEMbIX BEJIMYMH, 0003HAUYECHUS U €UHULBI (PU3UUECKUX BEIUYMH,
HaXoAUTh (POPMYJbI, CBSI3BIBAIOLIUE JIaHHYIO (PU3NYECKYIO BEJIMYUHY C
JPYTUMHU BEJIMYMHAMH, CTPOUTH TpadUKH H3YyUYCHHBIX 3aBUCHUMOCTEN
(bU3NYECKUX BEJINYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS M MPOLECCHI,
UCITIOJIb3Ysl OCHOBHBIE MOJIOXKEHHUSI MOJIEKYJSIPHO--KHHETHYECKOW TEOPUU
CTPOEHUs BEIECTBA, MPUHLHUII CYNEPHO3UIMU NOJIel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma JJis yyacTKa LT, 3aKOH
Jlxxoyns—JleHua, 3aKOH COXpaHEHUs! SHEPTUH, IIPU 3TOM J1aBaTh CIOBECHYIO
(GOpMyYIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATHUYECKOE BHIPAXKECHHUE;



OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYallMi MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBISATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTMYeCcKux
1aroB ¢ omnopoi Ha 1-2 W3y4YEHHBIX CBOMCTBA (PU3MUECKHUX SIBICHUIA,
(bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THele 3aJadyd B 2—3 JEWUCTBUS, HCHOJB3YySd 3aKOHBI U
dbopMyIIBI, CBs3BIBarONINE (PU3WYECKUE BEIMYMHBI: HAa OCHOBE aHAM3a
YCJIOBUSL 3a/lauyd 3alKCBhIBATh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX [JI  peIIeHUs 3a7auyd, BBIOMpaTh 3aKOHBI U  (OPMYIIBI,
HEeoOXoauMble JUisi €€ penieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJy4YEeHHOE 3HaUCHUE (PU3NYECKON BETMYNHBI C U3BECTHBIMU JAHHBIMU;
pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pPEIINTh MPH MTOMOIIU
(buU3MYEeCKUX METOJOB, HCIOJb3Ysl ONHCAHHE HCCIEIOBAaHUS, BBIIEISATH
MPOBEPSIEMOE  MPEAIOJIOKEHNE, OLEHUBAaTh MPABWIBHOCTh MOPSIKA
IIPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBOJBL;

MPOBOAUTL OMNBITHl 10 HAOMIOJECHUIO (U3MYECKUX SIBJICHUWA WU
(U3MYECKUX CBOMCTB Tell (KaMWJLUISIPHBIC SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHUsl MPH HU3IYYEHUH OT LBETa H3Iydaromed (MOTJIONIArOIIei)
MOBEPXHOCTH, CKOPOCTh UCHAPEHHUs] BOJABI OT TEMIIEPATYphbl KUJKOCTH U
Iom@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3alMs TEI W B3aUMOJICHCTBHUE
ANEKTPUYECKUX 3apsAI0B, B3aWMOJICUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yalIM3allisl MArHUTHBIX I[IOJE€H TOCTOSIHHBIX MAarHUTOB, JEHUCTBUS
MAarHuTHOTO MOJIE Ha NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBa 3JEKTPOJABUIATENsl MOCTOSHHOTO TOKa):  (OPMYIMPOBATH
pOBEpsSEMbIE MPEANOJI0KEHHS], COOUPATh YCTAHOBKY M3 MPEAJI0KEHHOTO
000pyZ0BaHUs, OMUCHIBATH XOJ1 OTIBITA U (DOPMYJIUPOBATH BHIBO/IHI,
BBITIOJIHATH MIPSIMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEJIHLHOU BIIaKHOCTH
BO3/lyXa, CHUJIBI TOKA, HANpPSHKEHUS C HCIOIb30BAHUEM AHAJIOTOBBIX
NpuOOpPOB M JATYUKOB (PU3NUECKUX BEJIIMYUH, CPABHUBATH PE3YyJbTAThl
U3MEPEHUN ¢ y4ETOM 3aJJaHHON a0COIFOTHON MOTPEIIHOCTH;

MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEJIMYUHBI OT
JIPYrol C  UCIMOJIb30BAaHUEM TMPSMBIX  HW3MEpPEHUN  (3aBUCUMOCTH
CONMPOTHUBJIEHUS! TPOBOJHUKA OT €ro JUIMHBI, IUIOUAJAN IOMNEPEYHOro
CEUEHMS U Y/ICJIbHOTO COMPOTUBIICHUS BEUIECTBA MPOBOJAHUKA, CUJIbI TOKA,
UIYIIETO0 4epe3 MPOBOAHUK, OT HANpsHKEHHs] HAa  MIPOBOJHHKE,
UCCJIEIOBAHUE TOCIEAOBATENIBHOTO W  MAPAJUIEIBHOTO  COEAMHEHUUN
MPOBOJHUKOB): TIJIAHUPOBATh HCCIEOBaHUE, COOMPATh YCTAaHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIeNys NpPEIIO)KEHHOMY IIaHy, (PUKCUPOBATH
pe3ynbTaThl MOJIYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIHIL U TpaUKOB, 1eTaTh
BBIBO/IbI 10 PE3YyJIbTaTaM UCCIIEAOBAHNUS,



IPOBOANTH KOCBEHHBIE HU3MEpPEHHUS (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, COMPOTUBICHHE NPOBOJHMKA, pabora u
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUIAHUPOBATh M3MEPEHUs, COOUpPATh
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIENysl MPEAI0KEHHON MHCTPYKLUH, U
BBIUMCIISATh 3HAUEHNUE BEJINYMHBI,

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000pyIOBaHUEM;

XapaKkTepU30BaTh IMPUHIMIBI JECHCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOMNCTB C OIOPOM HA UX OMMCAHUA (B TOM YHCIIE: CUCTEMA
OTOIUIEHUS JOMOB, TUTPOMETP, MapoBasi TYypOUHA, aMIIEPMETP, BOJBTMETP,
CUETUMK DIJIEKTPUYECKOW BSHEPIUH, 3IJIEKTPOOCBETUTENIbHBIE NPUOOPHI,
HarpeBaTeNbHBIE  DJIEKTPONPUOOPHl  (TIpUMEpHI), ANEKTPUYECKUE
IPEIOXPAHUTEIH, JIEKTPOMArHUT, FIEKTPOABUTaTENb IOCTOSIHHOTO TOKA),
UCIOJIb3Ysl 3HAHMUSA O CBOMCTBaxX (PM3MUYECKUX SIBJICHUN U HEOOXOIUMBIE
(bu3nYecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M HM3MEPUTEIIbHbBIE
puOOPHI IO CXEMaM U CXeMAaTUYHBIM PUCYHKaM (KUIKOCTHBINA TEPMOMETD,
TEPMOC, TCUXPOMETP, TUTPOMETP, JBUTATENb BHYTPEHHETO CropaHMus,
AJIEKTPOCKOII, PEOCTaT), COCTABISATH CXEMbl JJIEKTPUUYECKUX Iene ¢
MOCJIEIOBATEIbHBIM U NAPAJIEIbHBIM COCTUHEHUEM 3JIEMEHTOB, pa3anyast
YCIIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX LIETEN;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh HMHGPOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUUW B IOBCEIHEBHOM
KU3HH 711 obecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpudbopamu 1
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIOACHUS] HOPM
HKOJIOTUYECKOTO TIOBEICHMSI B OKpYKaIOLIEH Cpelie;

OCYIIECTBJIATh TMOUCK HHPOpMaMu (U3HUUECKOTO COJEpKaHUS B
WNHTepHeTre, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NTYTEM CpaBHEHUs
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBIJIEISATH HH(DOPMAIINIO, KOTOpAs SIBISIETCS
POTUBOPEYUBOUN MM MOXKET ObITh HETOCTOBEPHOM;

MCITIOJI30BAaTh MPHU BBHINOJHEHUN YUEOHBIX 3aJaHUI HAyYHO--TOMYJISIPHYIO
auTepaTypy GU3HUECKOro CoAepKaHus, CIIpaBOYHbIE MaTEPHUAJIbl, PECYPCHI
cetu MHTepHer, BiageTb Npu€MaMM KOHCHEKTHUPOBAHUS  TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIE MHCHBMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
0000mass wHOOPMAIMIO U3 HECKOJIBKUX HCTOYHHUKOB (PU3MUESCKOTO
COJIEp>KaHusl, B TOM YKCe MyOJIUYHO MPEACTABIATE PE3yIbTaThl IPOSKTHON
WA UCCIIEZIOBATEIBCKOM AeSITEIbHOCTH, IPU 3TOM I'PaMOTHO HCIOJIb30BATh
U3YYEHHBIM TOHATUIHBIMA anmapar Kypca (U3UMKH, CONPOBOXKIATH
BBICTYIICHUE MIPE3EHTALUCH;



IpU BBIMOJHEHUH YYEOHBIX MPOEKTOB W UCCIEIOBAaHUN (PU3NIECKUX
IPOLIECCOB paclpeieisaTh OOS3aHHOCTH B TPYMIE B COOTBETCTBUHU C
IIOCTABJICHHBIMM 33J]a4aMH, CICIUThH 3a BBITOJHEHUEM ILUIAHA JECUCTBUU U
KOPpPEKTHPOBAaTh €ro, aJeKBaTHO OLICHWBAThb COOCTBEHHBIM BKIAJI B
NEATEIbHOCTD IPYIIIBI, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMOJICHCTBHE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K xonIy 00yueHus B 9 kjacce npeaMeTHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHATHSA: CUCTEMAa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHs, OTHOCUTEILHOCTh MEXAHWYECKOTO JABMXEHUS, Aedopmalius
(ympyrasi, mjacThudeckas), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpPEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP TSHKECTH, aOCOJIOTHO TBEPIOE TEJIO,
HEHTP TSDKECTH TBEPJOTO Tesia, paBHOBECHE, MEXaHUYECKUE KOieOaHus u
BOJIHBI, 3BYK, HH(PA3BYK U YIbTPa3BYK, YJIEKTPOMATHUTHBIE BOJHBI, IIIKaIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaJdbHO30PKOCTb,
CIEKTPbl UCIYCKaHUs U MOIJIOLIECHUS, alibda-, OeTa- U raMma-u3Iy4eHus,
W30TOIIbI, SiFIEPHAsl SHEPTETHKA,

paznuyaTh SBJICHUS (PaBHOMEpPHOE U HEPAaBHOMEPHOE MPSMOJIMHEIHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBIKEHHE, CBOOOJIHOE
MaJICHUE TeJl, PABHOMEPHOE JBUKEHHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
TeJ, PEaKTUBHOE JBUXKEHHUE, KOJeOaTeJIbHOE IBWKECHHE (3aTyXarollue U
BBIHYKJICHHBIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JIBM)XCHHE, OTPAXKEHUE
3ByKa, NPSIMOJMHENHOE paclpOCTPAaHEHUE, OTPAKEHHE U TPEIOMIICHUE
CBETAa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHUE 0eJIoro cBeTa B
CIIEKTp U CJOXXEHUE CIHEKTPAJIbHBIX I[BETOB, JMCIEPCUSI CBETa,
€CTEeCTBEHHAsl PaJUOaKTUBHOCTb, BOSHUKHOBEHUE JIMHEWUYATOrO CIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpYy’)KarolieM Mupe (B TOM uuciie (Pu3nueckue SBJICHUS B MPUPOJE:
MPUJIUBHI U OTJIMBBI, IBUKeHUE M1aHeT COJIHEUHOW CUCTEMBI, PEaKTUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCIPUITUE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHUE, CEUCMUYECKHE BOJIHBL, IIYHaMH, 3XO0, I[BE€Ta Tell,
ONTUYECKUE SIBJICHUS B TPUPOJIEC, OMOJIOTHYECKOE IEUCTBHE BUAMMOTO,
yIbTPpaduOIECTOBOTO U  PEHTICHOBCKOTO M3JIyYCHUH, €CTECTBEHHBIM
pPaMOaKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, PAJIUOAKTHBHOE H3ITyYCHUE
NPUPOJIHBIX MHUHEPAJOB, JIEMCTBUE PAAUMOAKTUBHBIX W3IyYEHUNH Ha
OpraHMW3M YeJIOBEKa), MPH 3TOM NEPEBOAUTH MPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (U3UYECKUX
SIBIICHU;



OTKCHIBaTh U3yYEHHBIE CBOMCTBA Te€N M (PU3UUYECKHUE SIBICHUSA, UCTIOIb3YS
¢usznyeckue BENUYMHBI (CpeqHSS U MTHOBEHHAs CKOPOCTh Tella IpHU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEPEMEIIECHHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHUS, CUJa YNPYTOCTH, CUJIA TSKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJCHMs, BEC Teja, HUMIYJIbC Tejla, HWMIIYJIbC CHJIBL,
MEXaHW4YecKas paboTa W MOIIHOCTb, TOTEHIMANbHAs JHEPrusl Tena,
MNOJHATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS IHEPTUS CKATOU
IIPYKUHBI, KHHETHYECKAsl JHEPT U, ITOJIHASI MEXAHUYECKasi SHEPTHUsL, IIEPUO T
U 4YacToTa KosieOaHul, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpOCTb CBETa, IIOKa3aTeidb MPEJIOMIIEHUS Cpefbl), NpPU OMNHUCAHUU
NPaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICT HUCHOIB3YEMBIX BEIUYHH,
00O3HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIOLIME JAHHYIO (PU3WYECKYIO BEJIMYMHY C APYTMMHU BEJIMYHMHAMH,
CTPOUTDH rpaPUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHHS,
OPUHIUI CYNEPHO3ULIMH CWJI, NPUHLIUI OTHOCHUTENbHOCTH [ 'amuies,
3aKOHbl HBIOTOHA, 3aKOH COXpPaHEHHsI MUMITYJIbCA, 3aKOHBl OTPAKECHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHMSI 3apsAI0BOTO U MAaCCOBOI'0 YHUCEI
IpU SIIEPHBIX pEakUusAx, MNPU ATOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3aIIUCBhIBAaTh €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€l, B TOM 4YHCIE U B
KOHTEKCTE CUTyalluii IPaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPa: BBIABIIATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTHYECKUX
IaroB C ONopol Ha 2—3 U3YYEHHBIX CBOWCTBA (DPM3MYECKUX SIBJICHUH,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacu€THbIE 3a71a4i (OIUPAIOIIUECS HA CUCTEMY U3 2—3 ypaBHEHUI),
UCIIOJIB3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3MUECKHUE BEIUUMHBI: HA
OCHOBE aHaJIM3a yCJIOBUS 3aJ]a4M 3alHChIBATh KPATKOE yCIOBUE, BBIABIISITh
HEJIOCTAIONINE UM U30BITOYHBIE JJAHHBIE, BHIOUPATh 3aKOHBI U (DOPMYJIBI,
HEOOXOAMMBbIE I PpELICHUsS, NPOBOAUTh pacyéTbl U OLEHUBATH
PEATUCTUYHOCTD MOJTYYEHHOIO 3HAaYEHUS PU3NUECKON BETUUHHBI;
pacrno3HaBaTh MpOOJEMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
(U3MYECKUX METOIOB, HCIOJb3ysl OMHCAHUE MCCIIEOBAHUS, BBIIEIATH
IpPOBEPSIEMOE MPEANOJIOKEHNUE, OLIEHUBATh MPABWIBHOCTh MOpPSJIKa
NPOBENCHUSI  UCCIENOBAHMS, JI€NIaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3ybTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
bu3nUecKkux CBOMCTB Ten (M3ydeHue BTOporo 3akoHa HeloToHa, 3akoHa
COXpaHEHUs! PHEPruu, 3aBUCUMOCTH Mepuoia KoyeOaHWW MNPYKUHHOTO
MasTHHKA OT Macchl Ipy3a M KECTKOCTH NPYKUHBI U HE3aBUCUMOCTb OT



aMIUTUTY/IBI MAJIBIX KOJICOAHMH, IPSIMOJIMHEHHOE PaCIIPOCTPaHEHUE CBETA,
pa3ioxeHue Oeloro CBeTa B CIEKTp, U3YUYCHHE CBOMCTB M300paKCHHs B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)KeHHs TMpeaMeTa B coOuparomien
JMH3€, HAOJIOJEHUE CIUIONMIHBIX M JIMHEHMYaThIX CHEKTPOB HU3ITyUEHHS):
CaMOCTOATENIbHO cOOMpaTh YCTAHOBKY M3 HW30BITOYHOrO Habopa
000pyI0BaHUS, OMUCHIBATH X0/ OIBITA U €ro Pe3yabTaThl, POPMYITUPOBATH
BEIBOJIBL;

MPOBOJUTH MPU HEOOXOJUMOCTU CEPUIO MPSAMBIX U3MEPEHUM, ONpeaesss
CpellHee 3HAaYeHUE Uu3MepsIeMOol BeIMYUHBI ((OKYCHOE pacCTOsSHUE
cobuparomieii JIMH3bI), O0OOCHOBBIBaTH BBIOOP crocob0a HM3MEpPECHHS
(M3MepUTENHHOTO MPUOOpPA);

IPOBOAUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKHX BEIUYMH C
UCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU TIPH
PaBHOYCKOPEHHOM JBW)XCHUM 0€3 HadyalbHOM CKOpOCTH, NepHoaa
KOJIe0aHUN MaTeMaTHYeCKOTr0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCHMOCTU
yria OTpakKeHUsl CBETa OT yria MaJCeHUs W yria MPeIoMJICHHs OT yrJia
NaJieHns): IUIAHUPOBATh HCCIENOBAHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (HUKCHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCHMOCTH
bu3MYecKuX BEIUYMH B BUJEC TaOJNWIl U T'PpapUKOB, JI€JIaTh BBIBOJIBI IO
pe3ylbTaTaM HCCIe0BaHNUS;

IPOBOJANTH KOCBEHHBIE W3MEpEHUs (U3NYECKUX BEIWYUH (CpemHss
CKOpPOCTb U YCKOPEHHE TeJla IPU PaBHOYCKOPEHHOM JIBH>KEHUH, YCKOPEHUE
CBOOOJTHOTO TMaJIeHUsl, KECTKOCTh TNPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJILKEHHS, MEXaHW4yeckass paboTa M MOIIHOCTb, YaCTOTa W TMEPHOJ
KOJIe0aHUN MaTeMaTH4YeCKOr0 W TPYXKHHHOTO MAasTHUKOB, ONTHYECKas
cuia coOuparomiell JMH3bI, PAJAUOAKTUBHBIA (POH): TIAHUPOBATH
U3MEpPEHUsI, COOMpPATh OSKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBITIOJHSTH
U3MEpPEHUs, CIeaysl MPEIJIOKEHHONW WHCTPYKIIMH, BBIUYUCISATH 3HAUYCHHE
BEJIMUMHBI M aHAJTM3UPOBATH MOJyUYEHHBIE PE3YJIbTATHI C YIETOM 3aJaHHOU
MOTPEIIHOCTH U3MEPEHNN;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKM HW3YYEHHBIX (DU3UYECKUX MOJIENeH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKAas JTMH3a, JIaHeTapHas MOJIENb aToMa, HyKJIOHHAs! MOZICITb
aTOMHOTO SIJIpa;

XapaKTEepU30BaTh MPUHIUIBI  JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX oOmucaHus (B TOM YHUCIE:
CIHUIOMETP, MOATYUKH TIOJNOKEHHUS, PACCTOSHHUS M YCKOPECHHsS, paKeTa,
9XOJIOT, OYKH, TMEepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIb3ys 3HAHUA O



CBOMCTBaX (PHU3MYECKUX SBICHUH UM HeoOXoauMmble (U3HUECKUE
3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbI H CXEMAaTHUHbIE PUCYHKH M3YYCHHBIX TEXHHUYECKHUX
YCTPOMCTB, H3MEPUTEITHHBIX IPUOOPOB M TEXHOJIOTHYECKHUX MTPOIIECCOB IIPH
pelIeHnr  y4eOHO--TIPAaKTUYCCKUX 3a/ady, ONTHYECKHE CXEMBbI IS
MOCTPOEHUS N300PAKEHUI B INTOCKOM 3€pKajie M COOMpArOLIEl JINH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh WHPOPMAIMIO O  IpUMEpax)
NPAKTHYECKOTO HCIOJB30BaHUs (DU3MYECKUX 3HAHUW B IOBCEIHEBHOU
JKU3HU I oOecnieueHrs 0e30MacHOCTH MPpU 00pallleHUuu ¢ MpudopamMu U
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHSI 3I0POBbS U COOIIOICHUS HOPM
HKOJIOTUYECKOTO TMOBEJCHHS B OKPY>KaIOIIEH cpeie;

OCYIIECTBJIATh TOUCK WHPOpManmuu (U3HUUECKOTO COICpPKAaHUS B
WHuTepHETE, CaMOCTOATEIHHO (HOPMYIHUPYSI TOMCKOBBINA 3aMpoc, HAXOAUTh
NyTH ONPEENICHUsI JOCTOBEPHOCTH IMOJIYyY€HHON MHQOpMAIMK Ha OCHOBE
UMEIOTNXCS 3HAHUN U TIOTIOJTHUTENbHBIX HICTOYHHUKOB,

MCIIOJIb30BAaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil HAy4YHO--TIOMYJISIPHYIO
JauTepaTypy GU3HUECKOTO COAEPKaHus, CIIPAaBOYHBIE MAaTEPUAJIbl, PECypPCHI
cetu MHTepHeT, BiaAeTb NpUEMaMM KOHCIEKTHUPOBAaHUS  TEKCTA,
npeobpazoBaHusi HHGOPMALIMU U3 OJJTHOU 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpPMAIIMU W3 HECKOJBKUX HCTOYHHKOB (DU3MUECKOTO COAEpIKAHMS,
nyOIMYHO NPEACTAaBIATh PE3yNbTaThl IPOEKTHOM WK UCCIIEI0BATENbCKON
NESATENIbHOCTH, MpU 3TOM TPaMOTHO  MCHOJIb30BaTh  HM3yYEHHBIN
NOHSATUWHBIN amnmapar u3y4aemoro pasjena (U3MKH U COINpPOBOXKAAThH
BBICTYIUICHUE TIpe3eHTaleldl ¢ y4€ToM OCOOCHHOCTEH ayauTOpUu
CBEPCTHHUKOB.



