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IHosicuuTeNLHAA 3aNIUCKA

Pabouas mporpamma coctaBieHa JUisi OCHOBHOM 00pa30BaTeIbHON MPOTPaMMBI

OCHOBHOT'O 00TIIeT0 00pa30BaHUs B COOTBETCTBUU:

e ¢ IyHKTOM 6 yacThio 3 crarbu 28, 30 @enepanbHoro 3akoHa ot 29.12.2012 Ne
273-03 «O06 obpazoBanuu B Poccuiickoit deneparmmy;

o CII 243648-20 «CaHUTapHO-AMUIAEMHUOIIOTHUECKHUE  TpeOoBaHUS K
OpraHu3alMsIM BOCHHUTAHUS M OOYYEHHMs, OTIbIXa U O3JOPOBJICHUS JETeH U
MOJIOACKI;

o CanlluH 1.2.3685-21 «l'urueHuvyecknue HOPMATHUBBI M TpeOOBaHHS K
obecrnieueHuto 0e30macHOCTU U (W) OE3BPEAHOCTH I 4YesioBeka (DaKTOpOB
cpeabl OOUTaAHU;

« ®I'OC OOO, yrBepxkaeHHbIM npukazoM Munnpocsemenus oT 31.05.2021 Ne
287;

o @OII 00O, yrBepxaeHHOW TpukazoM Mwunnpocsemenus ot 18.05.2023 Ne
370.

o Ilucemom MuHucTepcTBa 00pa3oBaHMs, HAYKHM M MOJOJEkHU PecrmyOmuku
Kpoim ot 05.07.2023 roma Ne3632/01-14.

8-9-ble KJ1acchl

PaGowass mporpamma mnpuBeneHa B coorBerctBue ¢ DenepanbHoi

o0Opa3oBaTeNbHON MPOrpaMMOl OCHOBHOIO 00I1ero o0pa3oBaHMsl, YTBEPKIACHHOMI

npuka3zomM MunucrepctBa npocsemnieHus ot 18.05.2023 Ne370 ¢ yuerom:

o OI'OC OOO, yrBepxkIeHHbIM mpukazoM MuHoOpHayku oT 17.12.2010 Ne
1897,

o Ilucbmom MuHucTepcTBa 00pa3oBaHMs, HAYKHM M MOJOJekHU PecrmyOmuku
Kpoim ot 05.07.2023 roma Ne 3632/01-14

[Iporpamma 1o ¢u3nuke Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs COCTaBIICHA
Ha OCHOBE IMOJIO)KEHHUH M TpeOOBaHUI K pe3yjlbTaTaM OCBOCHMsSI Ha 0a30BOM
YpPOBHE OCHOBHOW 0Opa3oBaTeNbHON Mporpammsbl, mpeactaBieHHbIx B DPI'OC
000, a Ttakxe ¢ yu€toMm (denepanpbHON pabodeil MporpaMMbl BOCHUTAHHUS |
Konuenuuu npenonaBanus yueoHoro npeamera «Dusukay.

Conepxkanue mporpaMmbl 10  (Qu3MKe HampaBieHO Ha (opmupoBaHue
CCTECTBEHHO-HAYYHOW TPaMOTHOCTH OOYYarONIUXCs M OPTaHW3alldi0 H3yYCHHUS
GU3MKKM Ha NESITENIbHOCTHOW OCHOBE. B mporpamme mo (u3uke yUUTHIBAIOTCS
BO3MOXKHOCTH Yy4eOHOro mpemMera B peanusammu tpedoBanuit ®I'OC OO0
TJTAHUPYEMBIM JTUYHOCTHBIM U METAIPEAMETHBIM pPe3yJibTaTaM OOyUeHHUs, a TaKKe
MEXITPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHUs.

[IporpamMMa mo ¢u3ukKe ycTaHABIMBAET paclpeiesieHue y4eOHOro Marepuaia Io
rogaM oOydeHust (1o KJjaccaMm), MpeiaraeT NMPUMEPHYIO TMOCIEA0BATEIbHOCTh



U3y4eHHUsS] TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS NPEIMETHOTO COICPKAHUSA U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00YJarOITXCsl.

[Iporpamma no ¢usuke pazpaboTaHa C LEJIbI0 OKa3aHUS METOAMYECKOW MOMOIIU
YUHTEIIO B CO3/IaHUH padoyell MPOrpaMmsl 10 y4eOHOMY IIPEAMETY.

®du3rka SABISIETCS CUCTEMOOOPA3YIOIIMM I E€CTECTBEHHO-HAYYHBIX YYEOHBIX
MPEAMETOB, IMOCKOJIbKY (PU3NYECKHe 3aKOHBI JIe)KaT B OCHOBE IIPOLIECCOB U
SABJICHUN, W3yyaeMbIX XHUMHEH, OWoJiorued, acTpoHOMUEH U  (U3UIECKOU
reorpaduell, BHOCHT BKJIaJ B €CTECTBEHHO-HAy4YHYI0 KapTHHY MHUDA,
MpeloCcTaBisieT HauboJiee SICHble O0pa3lbl MPUMEHEHUS HAay4HOTO METoJa
MO3HAHU, TO €CTh CII0CO0A MOTYyYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opna w3 THaBHBIX 3a/7ad (PU3MYECKOro 00pa3oBaHUs B CTPYKType OOIIETro
o0pa3oBaHUs COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOM TPaMOTHOCTH M
MHTEpeca K HayKe y 00yJaronuxcs.

N3yuyenue ¢usuku Ha 0a30BOM YPOBHE MPEIOJATracT OBJIAJCHHE CIETYIOIIMMHU
KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOIIUMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

HAay4YHO OOBSICHATH SABJICHUA,
OLICHUBATh U IOHUMATh 0COOEHHOCTH HAaYYHOTI'O UCCJICIOBAHUAA,

HHTCPIPCTUPOBATL AAHHBIC KW HCIIOJb30BaThb HAYYHBIC O0KA3aTCIbCTBA JIA
IMMOJIY4YCHUA BBIBOJOB.

[enu nzydyeHus GU3MKU Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsl OMPEICIICHbI
B Konnenmuu npenogaBanusi yuebnoro npeamera «@usnka» B 00pa3oBaTeIbHBIX
OpraHu3ausix Poccuiickon Oenepanuu, peATU3YIOLINX OCHOBHBIE
oOmeoOpa3oBaTenbHble  MPOrpamMMbl, YTBEpXkAEHHOW pemeHueMm Komierun

MunmnctepcTBa nipocBeinieHus Poccuiickoit Deneparuu (IpOTOKOJ OoT 3 mexadps
2019 r. Ne [IK-4BH).

Heau nzyyenuss Gusnuku:

NpUOOpPETEHUE MHTEpPEeca M CTPEMIJICHUS OOYyYarolMXCsl K HAyYHOMY H3YUYCHHIO
MPUPOIBI, PA3BUTHUE WX UHTEIUIEKTYATBHBIX U TBOPUYECKHUX CITIOCOOHOCTEH;

pa3BUTHE TMPEJCTABICHUNH O HAyYHOM METOJEe TO3HaHUS W (OPMHPOBAHUE
HCCIIEIOBATENICKOTO OTHOIIEHUS K OKPYKAIOLIUM SIBIICHUSIM;

(dbopMUpOBaHHE HAYYHOIO MHPOBO33PEHUS Kak pe3yjbTaTa H3yUYEHUS OCHOB
CTPOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

dbopMupoBaHHE TPEACTAaBICHUM O poiau (GU3MKK A Pa3BUTUS  APYTUX
€CTECTBCHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;



pa3BUTHE NPEICTaBICHUH O BO3MOXKHBIX cepax Oyaymied mnpodeccCuoHaIbHOU
JESITEIbHOCTH, CBSI3aHHOM ¢ (PU3MKOM, MOJATOTOBKA K JalIbHEHIIEMYy OOY4YEHHIO B
3TOM HAIPABJICHUH.

JlocTrxeHne 3TUX 1eNe MporpaMMBbl MO (pU3MKe Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3zoBaHMs 00eCIIEUNBACTCS PEIICHUEM CIIEIYIOIUX 3a4ay:

HpI/IO6p€TeHI/IG 3HAaHUU O AUCKPCTHOM CTPOCHHH BCHICCTBA, O MCXAHHUYCCKHUX,
TCINIOBBIX, QJICKTPUYCCKUX, MATHUTHBIX 1 KBAHTOBBIX SABJICHUAX

HpI/IO6p€TeHI/Ie YMGHI/Iﬁ OIINCBHIBATE M OOBICHATH (bI/ISI/I‘IeCKI/Ie SABJICHUA C
HCIIOJIB30BAHUCM ITIOJIYUYCHHBIX 3HaHHﬁ;

OCBOCHUE METOJOB PEUICHUs MPOCTEUIINX PACYETHBIX 3a4a4 C MCIOJIb30BAHUEM
(U3HYECKUX MOJENEH, TBOPUECKUX U MPAKTUKO-OPUEHTHUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHHM HaOMI0/aTh MPUPOJHBIC SBICHUS W BBIMIOJHITH OIBITHI,
JabopaTopHble pabOThl U 3KCIEPUMEHTAIBHBIE UCCIEAOBAHUS C UCIIOIb30BAHUEM
U3MEPUTENBHBIX TPUOOPOB;

OCBOEHHUE MPUEMOB paboThl ¢ HHGOpMaLIUEeH PU3NUECKOTO COACPKAHMS, BKIIIOYAs
UHPOPMAIIMIO O COBPEMEHHBIX JOCTHKEHUSAX (U3UKH, aHAIU3 U KPUTHUYECKOE
OLICHMBaHUE UH(POPMALINH;

3HAKOMCTBO CO cdepamMu MPOPECCHOHATBHON NEATeTbHOCTH, CBA3aHHBIMH C
GU3NKON, W COBPEMECHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMH Ha JTOCTHIKCHHSX
bu3NYeCcKO HAyKH.

Ha wusydenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOLIEro
oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeNEN0), B §
KJ1acce — 68 vacoB (2 vaca B Hejeno), B 9 kinacce — 102 ygaca (3 yaca B HeZemo).

[Ipennaraempiii B mporpamMme 1o (U3MKE MepeyeHb JTabopaTOPHBIX padOT U
OTIHITOB HOCUT PEKOMEHIATEIIbHBINA XapaKTep, yUUTeb JeiacT BEIOOP MPOBEICHUS
7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUBUIYAIBbHBIX OCOOCHHOCTEN
OoOy4JaronmMxcs, CucKa AKCIEPUMEHTAIBHBIX 3a/laHUi, MPEeAJIaraéMbIX B paMKax
OCHOBHOT'O FOCYapCTBEHHOT0 dK3aMeHa 1o (HU3HKe.

Conep:xanue
7 kJj1ace
Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPY:KAIOIIEr0 MUPA.

®duzuka — Hayka o mnpupone. SBieHus npupoabl. Dusznueckue SIBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHIE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBEIE.



®dusnueckue BeaMUMHBL. I3mepeHue (@uznyecKkux BeIUUYMH. DU3MUECKHUe
npudopsl. [lorpentHocts u3mepeHuil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka w© [gpyrue  eCTECTBEHHBbIE HAayKd  HM3y4yalOT  MPUPOLY.
EcTtecTBeHHO-HAy4YHBI METOJ] TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKAa HAYYHOTO
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT I10 NPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmroaeMoro sBiaeHus. Onucanue GU3MUECKUX SBJICHUN C IIOMOLIbIO MOJIEIEH.

Jlemoncmpayuu.
MexaHnuueckue, TEIIOBbIC, JICKTPUIECKHUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.

®dusuveckre NpHOOPHI M TPOIEAypa NPSIMBIX H3MEPECHUN aHAJOTOBBIM H
U POBBIM PUOOPOM.

Jlabopamopuvie pabomul u onvimaol.

OmnpeneneHue UEHbl ASJCHUS MKl U3MEPUTEIHHOTO TpUdopa.
N3mepeHne pacCcTOSHUIM.

N3mepenne 00bEMa JKUIIKOCTU U TBEPAOTO TENa.

Onpenenenue pasMepoB MajbIX TEIL.

N3Mepenue temreparypbl MpU MOMOIIUA KUAKOCTHOTO TEPMOMETpPA M JAaTUHKA
TEMIIEPaTyphI.

ITpoBeneHune uccienoBaHus MO MPOBEPKE TMIIOTE3BL: JAIBHOCTh MOJETA IIAPHUKA,
NYLEHHOTO TOPU30HTAIbHO, TEM 00JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKAa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHne BeniecTa: aTOMbl M1 MOJIEKYJBL, UX pa3Mepbl. ONBITHI, TOKA3bIBAIOIIUE
JUCKPETHOE CTPOCHUE BELIECTBA.

JIBrmxeHne yactuil BemectBa. CBsI3b CKOPOCTU IBMYKEHUS YACTUI] C TEMIIEPATYPOiA.
bpoyHnoBckoe aBmxkenue, auddysus. BzaummomeilicTBue dacThil BEIIECTBA:
MPUTSHKEHUE U OTTAJIKUBAHUE.

ArperatHbie COCTOSIHMSI BEIIECTBA: CTPOCHHE Ta30B, >XUAKOCTEH U TBEPIBIX
(kpucTamM4yecknx) Tesl. B3auMoCBs3b MEXJy CBOMCTBAMM BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSTHUSAX U MX aTOMHO-MOJIEKYJSIPHbIM cTpoeHrneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHAM BOJIBI.

Jemoncmpayuu.
HaGmronenre 6poyHOBCKOTO JIBUKEHUS.

HaGmonenne nuddysuu.



Ha6J'IIO,Z[CHI/I€ HBJI@HI/Iﬁ, 06’b}ICH}II-OH_II/IXC$I IIPUTSOKCHUEM HWJIM  OTTAJIKHBAHHEM
qaCTHI BCIICCTBA.

Jlabopamopuvie pabomul u onvimaol.

Onenka 1uaMerpa aToMa METOAOM PSIIOB (C UCTIOIb30BaHueM (pororpaduii).
OnpITHl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

OnBITH IO OOHAPYKEHUIO IEHCTBUS CHIT MOJICKYJISIPHOTO TPUTSKCHHUS.
Pa3nen 3. JIBUKeHHe U B3aUMOAeHCTBHE TeJl.

Mexanunueckoe 1BrxkeHre. PaBHOMEpHOE U HEpaBHOMEPHOE JBHKEeHNE. CKOPOCTH.
CpenHsAst CKOpOCTh NPH HEPABHOMEPHOM JBWKEHHH. Pacyér myTtm W BpeMeHH
JBUKCHUSL.

SlBnmenne wHepumu. 3aKOH UWHEpUMH. DB3aumMoaencTBHE TEN KaKk IPUYMHA
U3MEHEHUs CKOPOCTM JBHXKEHUsA Tel. Macca Kak Mepa HHEPTHOCTH Tela.
[InotHOCTE BemecTBa. CBSI3p IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHULIE
00BéMa BellecTBa.

Cuita Kak XapakTepuCTUKa B3auMoAeucTBHs Ten. Cuia ynpyroctd M 3akoH I'yka.
N3mepeHne cuiabl € MOMOIIBI JHHAMOMETpA. SIBIIEHHE TATOTEHUS W CHIIA
TshkecTy. Cuila TSKeCcTH Ha Apyrux miaHerax. Bec tena. Hesecomocts. Cnoxxenune
CWJI, HANPABJIEHHBIX IT0 OJHOM mpsiMoM. PaBHonencTByromas cuil. Cuila TpeHUsI.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHue B MPUPOJIE U TEXHUKE.

Hemoncmpauuu.

HaOmronenre MexaHu4ecKoro IBUKEHUS Tea.

N3mepeHne cKopoCTH MPSIMOJIMHENHOTO JBUKEHUS.
HabGnronenue siBjeHUST HHEPIIHUH.

HaOmronenne naMeHeHus CKOpOCTH MPY B3aUMOJICHCTBUU TeJ.
CpaBHeHHE Macc MO B3aUMOJICUCTBUIO TEJI.

CnoxeHue CUJl, HallpaBJICHHBIX MO0 OJTHOM MPSIMOM.
Jlabopamopuvie pabomul u onvimel.

OrnpeneneHne CKOPOCTH PaBHOMEPHOTO JIBIKECHUS (IIapUKa B KUIKOCTH, MOJEITU
IEKTPUUECKOTO aBTOMOOMIIS M TaK Jajiee).

Omnpenenenue cpeaHeil CKOPOCTU CKOJIbKEHUS OpyCcKa UM IIAapHKa M0 HAKJIOHHOM
MJIOCKOCTH.

OmnpeneneHue MIOTHOCTH TBEPAOTO Tea.



OmnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb PACTSKEHUs (Aegopmaliiiu) npy>KUHbI
OT NPUJIOKEHHOM CHUJIBI.

OMNBITBI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTD CHJIBI TPSHUS CKOJIBKEHUS OT Beca Teja
¥ XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pasznen 4. JlaBjieHue TBEPABIX TeJl, JKUIKOCTEH M ra30B.

HaBnenue. CriocoObl yMEHBIICHHS W yBEJIMYEHUs JaBiieHus. [laBieHue rasa.
3aBUCMMOCTh JaBJEHUsl raza oT o0bEma, Temmneparypsl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [IHeBMartnueckue
MalllUHbl. 3aBUCUMOCTb JABJICHHS KUJKOCTH OT TIyOWHBI. ['mapoctatudeckuii
napasokc. Coolmaromuecs: cocyibl. [ napaBindecKkue MEXaHU3MBbl.

Atmochepa 3emnm u  armocepHoe naBieHue. [IpuuuHBI CyIIECTBOBaHUS
BO3QylIHOW oOosouku 3emin. OnbiTt Toppuuemnu. M3mepenue armocdepHOro
JaBJ€HUs. 3aBUCUMOCTb aTMOC(EPHOTro JaBJIEHUS OT BBICOTHI HaJl YPOBHEM MODSL.
[Tpubops! 17151 U13MepeHuss aTMOC(EPHOTO TABJICHHUS.

JlelicTBue KMAKOCTM M rasa Ha MOTPYKEHHOE B HHUX Telo. BrITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.

3aBUCHUMOCTbH AAaBJIEHUA ra3a OT TeMIEPATYPHI.
[lepenaua naBiIeHUs )KUJIKOCTBIO U TA30M.
Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBienue nencTBrsi aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJIKUBAIOIICH CUJIBI OT O0OBEMA MOTPYKEHHOM YacTH Teina U
IJIOTHOCTH >KUIKOCTH.

PaBeHCTBO BBITATKUBAIOIIEN CUIIBI BECY BBITECCHEHHOM KUIKOCTH.

YcnoBue 1iaBaHus TeJ. IUIaBaHME WU IOrpyKECHUC TCJII B 3aBUCHMMOCTH OT
COOTHOIICHUS MJIOTHOCTEH Teaa U KNIOKOCTH.

Jlabopamopuvie pabomul u onvimel.

HccnenoBanre 3aBUCUMOCTH Beca Tella B BOJE OT 00bEMa MOTrpYKEHHOW B
YKUJIKOCTh YaCTH TEa.

OrnpenesieHUE BBITAIIKMBAIOMIEH CHUJIbI, JEHCTBYIOUIEH HAa TEJO, MOTPYKEHHOE B
KHUJIKOCTb.



[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIICH CHJIBI, JCWCTBYIOIIEH Ha TEIO B
JKUIKOCTH, OT MaccChl Tea.

OnpIThI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAIKMUBAIOIIEH CHJIbI, AEHCTBYIOIIEH
Ha TEJO B XHUAKOCTH, OT 00BEMa MOTPYKEHHOW B JKUIKOCTh YacTU Tela U OT
IJIOTHOCTH 5KHJIKOCTH.

KoHcTpynpoBanue apeomeTpa WIM KOHCTPYUPOBAHHE JIOJKUA U OIpEJCICHHUE €&
Ipy30M0AbEMHOCTH.

Paznen 5. Pabora u MOIIIHOCTH. JHEPIrUsl.
Mexanuueckasi pabota. MOIIHOCTS.

[IpocThie MEXaHU3MBIL: pblyar, 0JIOK, HAKIOHHAs IJI0CKOCTh. [IpaBuio paBHOBecHs
priuara. IlpuMeHnenue npaBuia paBHOBecHs pblyara K 0J0KY. «30J0TO€ MPABHUIIO»
mexanuku. KITJ] mpocTeix Mmexanu3MoB. [IpocTble MEXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas sHeprusa. Kunetuueckas u noteHuanbHas 3aeprus. IIpespamenne
OJTHOTO BHJIA MEXAaHWYECKOW JHEPIuH B APYrou. 3aKOH COXPAHEHHs JHEPIUHU B
MEXaHHKE.

Hemoncmpauuu.
[IpuMepbl TPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimol.

Onpenenenue pabOTbl CHIIBI TPEHUS MNpPU PABHOMEPHOM JIBXKEHHMHM Tela II0
TOPU30HTAIILHON TOBEPXHOCTH.

HccenenoBanne ycioBHUil paBHOBECHS pblyara.
N3mepenne KII/] HakJIOHHOM MJIOCKOCTH.

N3ydeHune 3aKk0Ha COXpaHEHUSI MEXAHUYECKON YHEPIHUH.

8 kiacce
Pa3nea 6. TenioBbIe AIBJICHUS.

OCHOBHBI€ MOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOCHUS BEIIECTBA.
Macca u pa3mepbl aTOMOB W MOJEKYJ. ONbITbl, MOATBEPKIAIOIINE OCHOBHBIC
MTOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU.

Mogenun TBEpIOro, KHAKOIO M Ta3000pa3HOr0 COCTOSHHMW  BEIIECTBA.
Kpucrannnueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, KHIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IOJOXECHUM MOJIEKYJSIPHO--KUHETUYECKOM TEOPHH.
CMaunBaHMe U KalWUIIPHBIC sBICHUS. TeIIoBoe pacliupeHue U CKaTue.



Temneparypa. CBsA3b TeMIepaTypbl CO CKOPOCTBIO TEIUIOBOI'O JABUKEHHS YACTHLL.
Buytpennsis sueprusi. CriocoObl U3MEHEHUS BHYTPEHHEN SHEPTUH: TeIuionepeaaya
U coBeplleHre paboThl. Buabl Terionepenaun: TEIUIOMPOBOJHOCTh, KOHBEKIIUS,
U3IIy4YEHHE.

KonudectBo TemnoTsl. YenbHas TEIIOEMKOCTh BeliecTBa. TeriooOmMeH u
TEIUIOBOE paBHOBECHME. YpaBHEHUE TeruioBoro OanaHca. [lmaBnenue wu
OTBEpJICBAHME KPUCTAUIMYECKUX BEHIECTB. YJeibHAas TEIIOTa IUJIaBJICHUS.
[TapooOpa3oBanne u konaeHcamus. Mcmapenme. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOTro
JTABJICHUS.

BnaxnocTh BO3ayXa.
DHeprus TOIUIMBA. Y I€JIbHAS TEMIOTA CTOPAHUSL.

[Tpunummnel padoTel TermnoBbix aurarenei KI1/[ rerioBoro aurarens. TemioBeie
JIBUTATEIIN U 3alIATA OKPYKAIOIIEH CPEbI.

3aKOH COXPAHEHHUS U TPEBPAILLICHUSA SHEPTUM B TEIJIOBBIX MPOIIECCAX.
Hemoncmpauuu.

Hao6mronenre 6poyHOBCKOTO JIBUKEHUS.

HaGmonenue nuddysuu.

HabGmronenne sBiieHU cMauMBaHMS M KaIMIISIPHBIX SBIICHUM.
Hab0mronerne TenioBoro pacimpeHus Ted.

N3meHeHue OaBJICHUA Tas3a IIPpU HU3MCHCHHU 00BéMa W Harp€BaHnn WA
OXJIaXKXKACHHNU.

[IpaBmita u3MepeHus TeMIIepaTypHhl.

Bunbl Teronepenaym.

OxnakIeHUE TIPU COBEPIIICHUN PaOOTHI.

HarpeBanwue npu coBepiieHuH padboThl BHCITHUMH CHJIaAMHU.
CpaBHeHUE TEITIOEMKOCTEH pa3IMYHBIX BEIIECTB.
HaOmronenne kuneuus.

Hab6nronenune moctossHCTBA TeMITepaTyphl PH TTABICHUH.
Mopaenn TeIIOBBIX ABUTATEIICH.

Jlabopamopnsie padomul u onsimel.

OnpIThl IO OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJIIPHOTO TPUTSHKEHHUS.



OneITH IO BBIpAIIMBAHHUTIO KPUCTAJIIIOB HOBapeHHOfI COJIM UJIX Caxapa.

OmneITHL 1O Ha6JII-OI[€HI/IIO TCILJIOBOI'O pacCIIUpPCHUA TI'a30B, }KHIIKOCTeﬁ 151 TBép,ZII)IX
TCII.

OHpC,ZIeJICHI/IG AaBJICHUA BO3yXa B OaoHe mIIpuana.

OHBITLI, ACMOHCTPUPYIOIIHUEC 3aBHUCHUMOCTb HABJICHUA BO3AyXa OT €TI0 00BEMa M
HarpC€BaHUA HIIA OXJIAKIACHUS.

ITpoBepka rumoressl JUHEHHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA MKUAKOCTU B
TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPBHI.

HabmroieHue n3MeHeHus: BHYTPEHHEN SHEPTUu Tela B pe3ysbTaTe TEIIonepe aun
Y paOOThI BHEIIHUX CHJI.

HccnenoBanre SBICHHUS TEIJIOOOMEHA MPH CMENIMBAHUHU XOJOJHOM M Topsuei
BOJIBL.

OHpCIICJIGHI/Ie KOJIMYCCTBA TCIUIOTHI, ITOJYYCHHOI'O BOI[Oﬁ IIpu TEIJI000MEHE C
Harp€TbiM MCTAJNIMYCCKUM LUJIMHAPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIECTBA.
HccnenoBanue npoliecca UCIIApEHUs.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.
Onpenenenue yaeabHOW TEMIOTHI MUIABICHUS JbJIA.
Pazges 7. JaekTpudyecKkue 1 MAarHUTHbIE SIBJICHUSI.

Onektpuzauus Ten. J[Ba poaa dSIIEKTPUYECKHX 3apAnoB. Bi3aummojaerictBue
3apsbKeHHBIX  Ten.  3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPs/I0B U PACCTOSHUSI MEXKIY TEJIaMH ).

OnekTpudeckoe mnoje. Hanpsok€HHOCTe  anmekTpuueckoro mnoiid.  [IpuHuumn
CYNEPHO3ULIUN IIEKTPUUECKUX TOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenmn »snekTpuyeckux 3apsAIoB. OJIEMEHTApPHBIA DJIEKTPUUYECKUN  3apsn.
Crpoenune aroma. IIpOBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DNEeKTpUYECKU TOK. Y CIIOBUS CYLIECTBOBAHMS MIEKTPUUECKOTO TOKA. MICTOUHHUKHN
MOCTOSIHHOTO TOKAa. JIeHCTBUSI 3JIEKTPUYECKOTO TOKa (TEIJIOBOE, XUMHUYECKOE,
MAarHuTHOE). DJIEKTPUUYECKUM TOK B KUIKOCTSIX U razax.

Onektpuueckas nenb. Cuiia Toka. DJIEKTpuueckoe HamnpspkeHue. ConpoTUBIICHUE
MPOBOJHUKA. Y I€JIbHOE COMPOTUBIICHHUE BelllecTBa. 3akoH OMa sl y4acTKa IeMu.
[locnenoBarenbHOE U MapaiebHOE COETMHEHNE TPOBOTHUKOB.



Pabora u  MOWIHOCTP d3JEKTpUYECKOro Toka. 3akoH Jxoyns—JleHua.
DneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMbIKaHUE.

ITocTostHHBIE MarHuThl. B3amMmojelcTBHE ITIOCTOSHHBIX MarHuTOB. Mar"HuTHOE
rmoje. MarautHoe mojie 3eMIM M €ro 3HaueHHWe g KU3HM Ha 3emiie. OTbBIT
Opcrena. MarHuTHOE MOJI€ NEKTPUUYECKOro Toka. [IpuMeHeHne 3J1eKTpOMarauToB
B TexHuKe. JlelicTBME MAarHMTHOrO TIOJST HAa MOPOBOAHUK C  TOKOM.
DNeKTpOoJBUTaTellb MOCTOSTHHOTO ToKa. VCmoyib30BaHHME 3JIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel Dapanes. SBneHne daeKTpOMAarHUTHOW HHAyKIuu. lIpaBmmo Jlenna.
DJEeKTpOreHeparop. CrocoObl  moy4eHus AIEKTPUYECKOU DHEPIUH.
DNEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUU.

Jemoncmpayuu.

DJIeKTpr3anus Ted.

JIBa pozia 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJICHCTBHUE 3aPSIKEHHBIX TEJL.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.

DNeKTpocTaTH4eCKast HHAYKIHUS.

3aKOH COXPAHEHUS ICKTPUUECKUX 3aPsI0B.

[IpOBOIHUKH U TUDJICKTPUKHU.

MoaenupoBanue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJISA.

M cTOYHMKYM TOCTOSIHHOTO TOKA.

JlericTBUS DIEKTPUYECKOTO TOKA.

DIEKTPUYECKUN TOK B )KUIAKOCTH.

["a30BbIi1 pa3psia.

N3MepeHue cuiibl TOKa aMIepMETPOM.

N3MepeHune 3eKTpUYECKOTO HAPSIKEHUST BOJIbTMETPOM.

Peocrat 1 Marazud COnpoTUBIICHUM.

B3aumopaencTBrE TOCTOSTHHBIX MArHUTOB.

MoaenupoBaHue HEBO3MOKHOCTU Pa3AEICHUS MTOJI0COB MAarHUTA.
MoaenupoBaHrue MarHUTHBIX MOJIEW MMOCTOSIHHBIX MAarHUTOB.

OmneiT Opcrena.



MarnuTtHoe 1o ToKa. DJIeKTPOMAarHHmT.

JleficTBME MarHUTHOTO TOJIsI HAa MMPOBOIHUK C TOKOM.
DIEeKTPOJIBUTATEIb MOCTOSHHOTO TOKA.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.
OnbiTel Dapajnes.

3aBUCHUMOCTH HallpaBJICHUA HMHAYKIIUOHHOI'O TOKa oT YCJIOBI/If/'I cro
BO3HHMKHOBCHU:.

DJeKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

OnbITH TI0 HAOTIOEHUIO SJICKTPU3AIMH T MHAYKIIUEH U P CONPUKOCHOBCHHH.
HccnenoBanre 1EMCTBUS SJIEKTPUYECKOTO MOJIS HAa MMPOBOAHUKH M TUAJICKTPUKH.
COopka u mpoBepka pabOThI AJIEKTPUICCKON LIETTH MOCTOSHHOTO TOKA.

V3mepenre u peryaIupoBaHie CHITbI TOKA.

W3mepenne u peryInpoBaHie HAMPSHKEHUS.

HccnenoBaHnve 3aBHCUMOCTH  CHJIBI  TOKAa, MAYLIETO Yepe3 PEe3ucTop, OT
CONMPOTHUBJIEHUS PE3UCTOPA U HAIIPSHDKEHUS Ha PE3UCTOPE.

OHBITI)I, ACMOHCTPUPYIOIIHUC 3daBHUCHUMOCTDb JJICKTPHYCCKOI'O COIIPOTHUBJICHUA
IMPOBOJHHUKA OT €I0 JUIMHBI, IJIOIIAAN IMOIMIEPEYHOTO CCUCHUA U MaTCpuralia.

[IpoBepka mpaBuia CIOKEHHUS HAIPSHXKEHUM MPHU MOCJIEA0BATEIbHOM COCIIMHECHUHN
JIBYX PE3UCTOPOB.

[IpoBepka npaBuiia Juist CUIIbI TOKA MPY NMapaieIbHOM COETUHEHUN PE3UCTOPOB.
Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UIAYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIHOCTH JIEKTPUYECKOIO TOKA, BBIACIIIEMON HA PE3UCTOPE.

HccnenoBanre 3aBUCUMOCTM  CUJIbI  TOKA, HIAYIIETO YEPE3 JIAMIIOYKY, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/] HarpeBarens.
HccnenoBanre MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.

I/I3yquHe MAravuTHOIrO I10JIA IIOCTOAHHBIX MAIHHUTOB IIPH HX O6T>€I[I/IHGHI/II/I "
Pas3acIICHUN.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



OHBITBI, ACMOHCTPHUPYIOMIKUE 3aBUCUMOCTb CHIJIbI BSaHMOHCﬁCTBHH KaTyuku ¢
TOKOM M MardvTa OT CHUJIbl TOKa WU HAIIPABJICHUA TOKA B KAaTYIIIKC.

N3ydeHne 1ercTBUS MArHUTHOTO TMOJISI HA MPOBOJIHUK C TOKOM.
KoHcTpynpoBanue u uzydeHue paboThl AJIEKTPOBUTATENS.
N3mepenue KIIJI anmekTpoaBUTraTeIbHON YCTAHOBKH.

OnBITH IO HCCICAOBAHUIO ABJICHUA BHGKTpOMaFHHTHOﬁ HHAYKOWHW: UCCIICIOBAHNC
W3MEHCHUM 3HAUYCHMS U HaIlpaBJICHUA MHAYKIOUOHHOTI'O TOKaA.

9 kiaace
Pasznea 8. Mexannueckue siBJeHHUS.

Mexanuueckoe  JaBWXKEeHME. MarepuanibHag  Touyka. Cucrema  oTcuéTa.
OTHOCUTEIBLHOCTh MEXAHMYECKOTO JABWKEHHUA. PaBHOMEpHOE NPSMOJUHEHHOE
JnBHxkeHne. HepaBHOMEpHOE NPSAMOJIMHENHOE NBUKEHUE. CpeHsIsl U MTHOBEHHAA
CKOPOCTb TeJIa MPU HEPABHOMEPHOM JBHKECHUMU.

Yckopenne. PaBHOyCKOpeHHOE MpsIMOJIMHEITHOE ABUKeHHe. CBOOOHOE TajieHUE.
Onpitel ['anumnes.

PaBHOMepHOE IBIKEHHME M0 OKpYXHOCTU. llepwon u wactora oOpamieHusl.
JIunenHas u yrioBast CKOpOCTH. LIeHTpoCcTpeMUTENIBHOE YCKOPEHHUE.

ITepBbii 3axkoH Herorona. Bropoii 3akoH Herotona. Tperuit 3akoH HprotoHa.
[IpyHIMT CyNIepIO3UIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: CHJIa TPEHHUSI CKOJIbKEHUS, CUja
TPEHUSI OKOS, APYTUE BUJIBI TPCHUSI.

Cuna TsDKECTU U 3aKOH BCEMUPHOT'O TATOTEHUS. Y CKOpEHHE CBOOOHOTO MaJIeHUsI.
JBmxenue mnanet Bokpyr ConnHna. [lepBas kocmuyeckas ckopocts. HeBecoMocTh
U IIEPErpy3KH.

PaBHoBecue wmarepuaibHONM TOYKU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPETIIIEHHON OChIO BpalieHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Ttenma. M3meHenune wummnynbca. MMmynbc cuibpl. 3aKOH COXPAaHEHUS
uMITyJbca. PeakTuBHOE ABUKEHHE.

Mexannyeckasi pabota U MOIIHOCTb. PaboTa cui TsKeCTH, YIPYrocTd, TPEHHS.
Cs3p sHeprum U paboThl. lloTeHUManbHas 3HEpPrusl Teja, MOAHATOrO HaJ
IIOBEPXHOCTHIO 3eMiM. [loTeHIIManpHas SHEPrus CKaToi npyxuHbl. Knunetnueckas
sHeprud. TeopeMa 0 KMHETHYECKOW 3HEPruu. 3aKOH COXPAaHEHUSI MEXaHUYECKOH
DHEPIHUHU.



Jlemoncmpayuu.
HaGmronenre MexaHn4ecKoro ABUKEHUS TeJla OTHOCUTEILHO Pa3HbBIX TEJ OTCUéTA.

CpaBHeHUE IMyTel U TPACKTOPUHN JBUKEHUSI OJHOTO U TOTO K€ TeJIa OTHOCUTEIBHO
pPAa3HBIX TEJ OTCYETA.

I/IBMepCHI/Ie CKOpPOCTH U YCKOPCHUA HpﬂMOJ’IHHCﬁHOI‘O JABUIKCHHSI.
HCCJ’ICI{OB&HI/IC IIPHU3HAKOB PaABHOYCKOPCHHOI'O JABHUKCHU .
Ha6J'HOI[CHI/I€ ABHIKCHUA TCJIA 110 OKPYKHOCTH.

HaGmroieHne MexaHW4YecKuX SIBJICHMM, MPOUCXOJANIMX B CHCTEME OTcuéra
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JBHUXEHUU OTHOCHUTEIBHO
KaOuHeTa (PU3UKU.

3aBUCUMOCTh YCKOPEHUS T€JIa OT MAcCChl TEJa U JIEUCTBYIOIIENA HA HETO CUJIBI.
HaOmronenne paBeHcTBa CHIT MPU B3aUMOJICHCTBUHN TEJL.

MN3MeHeHue Beca Tena Npyu YCKOPEHHOM JIBUKEHUH.

[lepemaya uMIrybca Mpy B3aUMOJEHCTBUU TE.

[IpeobpazoBanus IHEPTUM MPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHue UMITYJIbCa MPU HEYITPYTOM B3aUMOICUCTBUM.

CoxpaHeHre UMITyJIbca MPHU a0COTIOTHO YIIPYTrOM B3aUMOICHCTBHUH.
HaOmnronenue peakTUBHOTO JBUXKECHHUSI.

CoxpaHeHre MEXaHHUYECKON PHEPTUH MPH CBOOOTHOM TTa/ICHUH.

CoxpaHeHHUE MEXAHUYECKOW OHHEpPruyd IMpU JBWKEHUM Tejla MOJa JIEUCTBUEM
MPYKUHBI.

Jlabopamopuvie pabomul u onvimaol.

KoncTpyupoBanue tpakra s pa3sroHa U JaJbHEHUIIET0 PABHOMEPHOTO JABUKECHU S
IapUKa WUJIU TEJICKKHU.

Omnpenenenne cpeHel CKOPOCTH CKOJBKEHUSI OpyCKa WM IBYDKCHHSI IIapUKa 10
HAKJIOHHOM IIJIOCKOCTH.

OrnpeneneHue yCKOpEeHHs Tella MPU PABHOYCKOPEHHOM JIBH>)KEHUU 1O HAKJIOHHOM
MJIOCKOCTH.

HccenenoBanne 3aBUCUMOCTH IIYTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHHUH
0e3 HayaJIbHON CKOPOCTH.



[IpoBepka TUIMOTE3bl: €CIM MpPU PABHOYCKOPEHHOM [IBI)KEHUU O€3 HadalbHOU
CKOPOCTH IIyTH OTHOCSITCS KakK psJl HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
MPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HCCJ’ICI{OB&HI/IG 3aBUCHUMOCTHU CHJIbI TPCHUA CKOJIBXKCHHA OT CHUJIbI HOPMAJIBbHOIO
JaBJICHHA.

Omnpenenenre KO3PPUIUEHTA TPEHUS CKOIbXKEHHUS.
Omnpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenre pabOThl CHIIBI TPEHUS NPU PABHOMEPHOM JABM)KCHHU TeNa II0
TOPU30HTATIBbHON NOBEPXHOCTH.

Onpenenenue pabOThl CUIIBI YIPYTOCTH MPU MOABEME Ipy3a C HCIOIb30BAHUEM
HEMOJABMKHOTO U MOJABUKHOTO OJIOKOB.

N3yueHne 3akoHa COXpaHEHUS YHEPTUH.
Pa3znen 9. Mexannueckune KoJ1e0aHuS M BOJIHBI.

KonebatenbHoe npukeHue. OCHOBHBIE XapaKTEPUCTHKU KOJIEOAHWI: Mepuof,
4acToTa, aMIUINTya. MaTeMaTndecKui U NPYKUHHBIM MasTHUKH. lIpeBpamenue
DHEPrUM MPH KOJIeOATETHLHOM JIBHKEHHH.

3aryxaronue kosieOanus. BoiHyxeHHble KojieOanus. Pe3oHanc. MexaHuueckue
BOJIHBbI. CBOMCTBAa MEXAHWYECKUX BOJIH. IIpojosibHBIE M TIONEpPEYHbIC BOJHBI.
JImvHa BOJIHBI U CKOPOCTh €€ pacpoCTpaHeHUsl. MexaHU4eCKHUE BOJIHBI B TBEPIOM
TeJe, CCHCMMYECKHUE BOJIHEI.

3Byk. I'pomkocTh 3Byka W BbicoTa ToHa. OtpaxeHue 3Byka. NHPpa3Byk u
YIbTPa3BYK.

Hemoncmpauuu.

Habmoenue xonebanuii Tel noja JeHCTBUEM CUJIBI TSKECTH U CHIIBI YIIPYTOCTH.
Habmoienue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

HabGnronenue BRIHYXAEHHBIX KOJIEOaHUI U PE30HAHCA.

PacnpocTtpaneHnue npo10ibHbIX U MONEPEYHBIX BOJIH (HA MOJIEIN).

Habmoienue 3aBUCUMOCTH BBICOTHI 3BYyKa OT 4aCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopnsie padomul u onsimel.

Onpenenenue 4acToThl U epruoaa KoJieOaHUH MaTEMaTUYECKOIO MasATHHKA.

Omnpenenenre 4acTOThl U MEPUO/Ia KOJIeOaHH MPYKUHHOTO MasITHUKA.



HCCJ’ICI{OB&HI/IC 3aBHUCUMOCTH IICPHUOaA KoJIeOaHMi MOABCIICHHOI'O K HUTHU I'py3a OT
JJIWHBI HUTH.

HccnenoBanre 3aBUCUMOCTH IEpUOJA KOJIEOAHWH NPYKMHHOTO MASTHHKA OT
Macchl Ipy3a.

[IpoBepka HE3aBUCUMOCTH TiepuoAa KojaeOaHul rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl rpy3a.

OneIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh MepUoAa KOJEOAaHH NPy KUHHOTO
MasTHHUKA OT MacChl I'Py3a U KECTKOCTH IPYKUHBI.

W3mepenne yCKOpeHHs CBOOOJHOTO MAJCHMSL.
Pazgeua 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.

3H€KTpOM3FHHTHO€ IT10JIC. 3J'I€KTpOMaI‘HI/ITHI>I€ BOJIHBI. CpoiicTBa
QJICKTPOMArHUTHBIX BOJIH. [Mxana QJICKTPOMAroHuTHBIX BOJIH. Hcnonp3oBanue
QJICKTPOMAIrdUTHBIX BOJIH IJIA COTOBOM CBSI3H.

DneKTpoMarHuTHas nmpupoaa csera. CkopocTs cBeTa. BoJHOBBIE CBOKCTBA CBETA.
Hemoncmpauuu.

CBolicTBa JIEKTPOMArHUTHBIX BOJIH.

BonHoBBIE CBOMCTBA CBETA.

Jlabopamopusie pabomel u onvimel.

N3ydeHne CBONCTB 3JIEKTPOMArHUTHBIX BOJIH C TTIOMOIIBIO MOOMILHOTO TelieoHa.
Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas momenp cBeta. Mcrounukm csera. IIpsMoOnmMHENHHOE pacrnpoCTpaHEHUE
ceera. 3atMenusi Connua u Jlynsl. Otpaxenue cBeta. I[Inockoe 3epkanio. 3akoH
OTpa)X€HUs CBETA.

[Ipenomnenue cBera. 3aKOH NpesloMiIeHHs cBeTa. [[oHOE BHYTpEHHEE OTpaKEHUE
cBera. lcnonb3oBaHME TMOJHOTO BHYTPEHHETO OTPAKEHUS B  ONTUYECKUX
CBETOBOJAX.

JIunza. Xox nydeit B nuH3e. OnTudeckas cucreMa (poroamnmnapara, MUKpPOCKOIA U
Tejeckomna. I'a3 kak onrudeckas cucremMa. biam3opykocTs U JallbHO30PKOCT.

Paznoxenue 6enoro ceera B ciektp. OnbiTel HetoToHa. CrioskeHHE CIEKTPaIbHBIX
uBeToB. /ucnepcus cera.

Hemoncmpauyuu.

[IpsimonuHeiHOE pacpOCTpAHEHHUE CBETA.



OTtpaxkeHue cBeTa.

[Tonyyenue n300paxkeHUH B IMIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTuyecKkuit CBETOBO/I.

Xoj ayuyer B coOMparolie JIMH3e.

XoJ Iyder B pacCEeUBAIONIEH JIMH3E.

[Tomyuenune n300paxeHuil ¢ TOMOUIBIO JIUH3.

[Tpuniun aeictBus ¢oToanmapara, MUKpPOCKONA U TEJIECKOIIA.

Mogens rnasa.

Paznosxxenue 6e50ro cBeTa B CIEKTP.

[TonyueHnue 6eoro cBeTa MpH CJIOKEHUH CBETA Pa3HbBIX I[BETOB.
Jlabopamopnwie pabomul u onvimul.

HccnenoBanre 3aBUCUMOCTH yIJIa OTPAKEHUS CBETOBOTO JIy4da OT yTJiia MaJICHHUS.
N3ydeHne xapakTepUCTUK U300paKeHUsI TIpeMEeTa B IIIOCKOM 3epKaJie.

HCCJ’IC}IOB&HI/IG 3aBUCUMOCTH yTI'Jia IPCIIOMIICHUA CBCTOBOTIO JIyda OT yrIJia IaaCHUsA
Ha rpaHulC «BO3AYyX—CTCKIIO».

[TonyueHnne n300pakeHU ¢ TOMOIIBIO COOMPAIOIICH JIMH3HI.
Omnpenenenue (OKYCHOTO PACCTOSIHUASA U ONTHYECKON CUITBI COOMPAOIICH JIMH3HI.
OnBITH TIO PA3JIOKEHUIO OEJIOT0 CBETA B CIIEKTP.

OnBITH IO BOCTIPHSTHIO 1[BETA MPEAMETOB TIPH WX HAOIIOJCHUU Yepe3 I[BETOBBIC
(bUIBTPEL.

Pa3nen 12. KBanToBble IBJIEHHUS.

Onwitel  Pe3epdopna u mianerapHas mojenb atoma. Mognens aroma bopa.
Hcnyckanue u normonieHre ceeta aroMoM. KBaHTel. JInHeyaTeie CIIEKTPHI.

PannoaktuBHOCTh. Ab(a-, 6eTa- U ramma-usnydeHus. CTpoeHue aTOMHOTO sijipa.
Hyknonnas mopens aromMHoOro sapa. M3oromsl. PagmoakTuBHBIE TpEBpalllCHUS.
IIepuon nosypacrana aTOMHBIX sIIEP.

SAnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsII0BOIO U MacCOBOTO YUCEN. DHEPTus
CBSI3M aTOMHBIX sifiep. CBsi3b Macchl ¥ S3HEprUu. Peakiyu cuHTE3a U IeJIeHUs sAep.
Ncrounnku sHeprun ConHua v 3BE31.



Snepnasa »sHepretuka. JIeWCTBUA pAAMOAKTUBHBIX M3JIYYEHUW HA JKUBBIC
OpTraHU3MBI.

Hemoncmpauuu.

CrexTpbl U3Ty4eHUS U TTOTJIONIEHHS.

CrexTphl pa3IuYHBIX T'a30B.

CrnexkTtp Bogopoaa.

HabGmronenue TpexoB B kamepe Bunbcona.

PaboTa cuérumka HOHU3UPYIOIINX U3ITYYSHUH.

Peructpanus u3mydeHus MPUPOIHBIX MUHEPAIOB U MPOIYKTOB.
Jlabopamopuwie pabomul u onvimel.

HabnrofeHue CruionHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBaHue TPEKOB: M3MEPEHUE DHEPTUU YACTHUIIBI MO TOPMO3HOMY MYTH (IO
dboTorpadusim).
W3mepenne paarnoakTHBHOTO (OHA.

IHoBTOpPHUTEIBLHO-00001IAOIMH MOAYIb.

[ToBTOpUTENBEHO--0000IAIOIMI MOAYJb MpEeAHa3HAYeH Uil CHUCTeMaTH3alud U
000011IeHNs] TIPEIMETHOTO COACPIKAHUS U OIbITA JACSITEIBHOCTH, TPUOOPETEHHOTO
Py U3YYEHUH BCEro Kypca (PU3MUKH, a TakKe IS MOATOTOBKM K OCHOBHOMY
roCyJJapCTBEHHOMY AK3aMEHY M0 (pu3uke ajis 00y4aroluxcsi, BHIOPABIIUX 3TOT
y4eOHBIN TpeIMeT.

[Ipy u3y4yeHWH OAHHOTO MOZYJIA PEATU3YIOTCA M CUCTEMATU3UPYIOTCS BHbI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOeCcreuynBaeTcsi JOCTUKEHHUE MPEAMETHBIX U
METANpEeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToOB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAYYHAsi TPAaMOTHOCTH: OCBOCHHE HAyYHBIX METOJOB HCCIIEIOBAHUSA
SBJIGHUN TPHUPOAbI U TEXHUKHU, OBJIAJCHHUE YMEHHUAMH OOBICHATH (PU3HUECKUE
ABJICHUS, NPUMEHSS IIOJy4YEHHBbIE 3HAHWs, pelmarb 3aJadyd, B TOM YHCIE
KA4YE€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[TpyHIMIIHATBHO AEATEIBHOCTHBIM XapAKTEP JAHHOIO pa3leiia pPeaIn3yeTcs 3a
CY€T TOTO, YTO OOYYAIOIINECS BHITIONHSIOT 3aJaHMs, B KOTOPBIX UM TIpeIJIaracTcs:

Ha OCHOBE MOJIyYEHHBIX 3HaHUN PACIO3HABATh U HAYYHO OOBICHATH (U3NUYECKUE
SBJIEHUS B OKPYXKAIOIIEH IPUPOJE U TOBCETHEBHOM )KU3HH;

HCIIOJIB30BATh HAYYHBIC MCTOAbI HCCIICIOBAHUA (I)I/IBI/I‘-IGCKI/IX HBHGHHﬁ, B TOM
YUCJIC AJI MMPOBCPKU I'MIIOTE3 U MOJYUYCHUA TCOPECTHUICCKHUX BBIBOJOB;



OOBSCHATh HAy4YHbIE OCHOBBl HanOoJiee€ BaXKHBIX JOCTHKEHUI COBPEMEHHBIX
TE€XHOJIOTU, HAIPUMEP, ITPAKTUYECKOTO HCIIOIb30BAaHUS PA3IMYHBIX HCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA IMPEBPALICHMS U COXPAHEHMsI BCEX M3BECTHBIX BUOB
DHEPIUU.

Ilnanupyembie pe3yJbTaThl OCBOCHUS NMPOTrPaMMBbI 0 pU3MKe HA YPOBHE
OCHOBHOT'0 00111er0 00pa3oBaHMs

N3yyenue (pU3MKH HA ypOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHMs HAMpPABICHO Ha
JOCTUKEHUE JIMYHOCTHBIX, METANpPEAMETHBIX M TMPEAMETHBIX 00pa30BaTEIbHbBIX
pe3yJbTATOB.

B pesynbrate u3ydenus GU3MKM HA YPOBHE OCHOBHOTO OOIIET0 OoOpa3oBaHUS Y
oOyyaroierocss 0yayT copMHUpOBaHBI CIEAYIOUIME JTUYHOCTHBIE pPE3yJIbTaThl B
4acTH:

1) MATPHOTHYECCKOI'0 BOCIIMTAHUA:

- NPOSBJICHUE HHTEPECA K HCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
bu3nYecKoil HayKH;

- LICHHOCTHOE OTHOIICHHUE K JOCTUKEHUSM POCCUMCKUX YUEHBIX--(DU3UKOB;
2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYX/IE€HHUU OOIIECTBEHHO 3HAUYUMBIX U
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM IMPUMEHEHUEM JOCTHUKEHUN
busuKy;

- OCO3HaHHWE BAXXHOCTU MOPAIBHO--OTUYECKUX MPUHLHUIOB B JEATEIBHOCTU
Y4E€HOTO;

3) 3cTeTU4eCKOro BOCIIUTAHMSI:

- BOCIPHATHC IOCTCTHYCCKHX Ka4uCCTB (IJI/ISI/I‘ICCKOI‘/JI HAayKHu: ee rapMOHHYHOT'O
MMOCTPOCHUA, CTPOIrOCTH, TOUYHOCTH, TAKOHUYIHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

- OCO3HAHUE IICHHOCTH (PU3UUECKON HAYKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHMS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHUM, BAXKHEUILIEH COCTABIIAIOLIECH KyIbTYpHI;

- pa3BUTHE HAy4YHOU JIFOOO3HATENBHOCTHU, HHTEpEca K HCCIEI0OBATEIbCKON
NEesATEeIbHOCTH;

5) dopMupoBaHuA KyJAbTYPbI 310POBbS U SMOIMOHAJIBLHOTO 0JIATONOTYYMS:



- OCO3HaHu¢€¢ 1 CHHOCTHU 0e301acHoro 06p8,38, JKN3HU B COBPCMCHHOM
TCXHOJIOITHMYCCKOM MHUPEC, BAXHOCTU IIPaABUII 0e30MacHOTo IIOBCACHHUA Ha
TPAHCIIOPTC, Ha AO0porax, C OJJICKTPUUCCKHUM H TCIIJIOBBIM 060py,Z[0BaHI/I€M B
AOMAlIHUX YCJIIOBUAX,

- ¢(hOpMHUPOBAHHOCTH HABBIKA pedIeKCHH, TPU3HAHUE CBOETO MpaBa Ha OMIMUOKY U
TaKOr0 K€ IIpaBa y Jpyroro 4ejoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

- AKTUBHOE YYacTHE€ B pELICHUWU NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
oOpa3oBaTeIbLHON OpraHW3aIlui, TOpoJia, Kpas) TEXHOJOTHUECKOW U COIMATIbHOMN
HaIpPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCie U (PU3NYECKUX 3HAHUM;

- HHTEpEC K MPAKTUYECKOMY HU3YICHHIO TTPodeccHii, CBI3aHHBIX ¢ (PU3NUKOM;
7) 3K0JI0TH4eCKOIr0 BOCIIMTAHMS:

- OpUEHTAalLUs Ha IPUMEHEHHE (PU3NUECKUX 3HAHUU JUIsl pelIeHus 3a1a4 B 001acTu
OKPY’KAIOIIEN Cpenbl, IUIAHWUPOBAHMS IIOCTYIIKOB M OLIEHKA HMX BO3MOYKHBIX
ITOCJIEACTBUN JIJIS1 OKPYKAIOIIEH CPEJIbI;

- OCO3HaHuE TIJI00aJbHOTO XapakTepa SKOJOTHYECKHX MpoOieM W MyTed uX
pelIeHus;

8) amanranMu K M3MEHAIOIUMCH YCJIOBHUSIM COLMAJIBHOM W NPHPOAHOI
cpeabl:

- TOTPeOHOCTh BO B3aMMOJICMCTBUU MPU BBIMOJHEHUHN UCCIIEAOBAaHUN U MPOEKTOB
(bu3MYeCcKOoi HaNPaBIEHHOCTH, OTKPHITOCT OMBITY M 3HAHUSAM JIPYTHUX;

- ITIOBBIIICHUC YPOBHA cBOCH KOMIICTCHTHOCTH qcepes3 MMPAaKTUYCCKYIO
ACATCIBHOCTD,

- MOTPeOHOCTh B (pOPMUPOBAHWUU HOBBIX 3HAHUH, B TOM 4YHCIE (OpMyIHpOBaTH
UJIEH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

- OCO3HaHHWE NEe(PHUIIUTOB COOCTBEHHBIX 3HAHMN M KOMIIETEHTHOCTEH B 00JIACTH
busuKy;

- INTAHUPOBAHUE CBOETO PAa3BUTHS B MPUOOPETEHNN HOBBIX (DU3UUECKUX 3HAHUN;

- CTPCMIICHHUC AHAJIM3HUPOBATL WM BBIABJIIATH B3aMMOCBA3U IIPHUPOILI, O6HICCTBa u
9KOHOMMKH, B TOM HHUCJIC C HCIIOJIb30BAHUCM (I)I/ISI/I‘—IGCKI/IX 3H3HHI>1;

- OLICHKAa CBOMX JEWCTBUM C Y4YE€TOM BIMSHHUS Ha OKPYXKAIOWUIYIO Cpenay,
BO3MOKHBIX I'JIOOAJILHBIX ITOCJIEACTBUH.

MeTtanpeameTHbie pe3yJbTaThl



B pesynbTaTe ocBOEHMs MporpaMmbl MO (U3MKE HA YPOBHE OCHOBHOTO OOUIETO
oOpazoBanust y oOydaromerocs OyayT cOpMHpOBaHBI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIONINE MO3HABATEIbHbIE YHUBEPCAIbHbIC YUeOHbIE ACHCTBUS,
KOMMYHUKATHUBHBIE  yHUBEpPCAJIbHbIE  Y4YEOHBIE  JCHCTBUS,  PETYJISTUBHBIE
yYHUBEpCaIbHbIC yUeOHbIC IEUCTBHUS.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbLHbIE YUeOHbIE JeiiCTBUSA
Ba3oBble Jjornueckue a1eiicTBUA:
BBISBIIATH U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKU OOBEKTOB (SIBJIICHHH);

YCTaHABIIMBATh CYIICCTBEHHBIM TMpPHU3HAK KJIAcCU(UKAIIMKA, OCHOBAaHUSA IS
000011IeHNs U CPAaBHEHUS,

BBIABJEITH 3aKOHOMCPHOCTH M IIPOTHBOPCUHA B PAaCCMATPHUBACMBIX (baKTaX,
JaHHBIX U Ha6J'II-OI[eHH$IX, OTHOCAIIINXCA K (1)I/ISI/I‘I€CKI/IM SABJICHUAM,

BBIABJIATH IIPHYUHHO--CICACTBCHHBIC CBA3U IIPHU U3YYCHHUHA (1)I/ISI/ILI€CKI/IX SIBJICHUM U
npouecCCoB, ACIAaTb BBIBOJAbI C HCIIOJIB30BAHHUECM ACAYKTHBHBIX W HWHIAYKTHUBHBIX
yMO3&KJIIO‘-I€HHI>i, BbIABUI'aTh THITIOTC3bI O B3AUMOCBA3AX (I)I/I3I/I‘I€CKI/IX BCINYHH,

CaMOCTOSATEIILHO BBIOMpATh CMOCOO pereHus y4deOHoW (u3udyeckol 3amaun
(cpaBHEHHE HECKOJIBKMX BApHAHTOB PEIICHHMS, BHIOOP HamOOJIee IMOIXOJSIIETO C
Y4ETOM CaMOCTOSITEILHO BBIJICIICHHBIX KPUTEPHUEB).

Bba3oBnle uccienoBarejbcKue JeHCTBUSA.
MCIMOJIb30BaTh BOMPOCHI KAK UCCIIEIOBATEILCKUI HHCTPYMEHT MO3HAHUS,

MPOBOAUTL TO CaMOCTOATENIBHO COCTaBJICHHOMY IUJIaHY OIBIT, HECJIOXKHbBIN
(bU3UYECKUIl IKCTIEPUMEHT, HEOOJIbIIIOE UCCIEIOBAHUE (PU3UUECKOTO SIBICHUS;

OLICHMBAaTh Ha NMPUMEHHUMOCTb U JIOCTOBEPHOCTHh MH(OpPMAIMIO, MOJIYYEHHYIO B
XOJI€ UCCIIEIOBAHUS UJIN DKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hopMynHpoBaTh 00OOIIEHUST W BBIBOJALI IO pe3yJibTaTam
MIPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JaJIbHEWIIee pa3BUTHE (PU3UUYECKUX IPOIECCOB, a
TaK)K€ BBIJIBUTATh MPEANOJOXKEHUSI 00 WX pa3BUTUU B HOBBIX YCIOBHSIX U
KOHTEKCTax.

Pabora c nundopmanueii:

MPUMEHSTh Pa3IUYHBIC METOJbI, HHCTPYMEHTHI U 3aMPOCHI TIPH TIOUCKE U OTOOpE
nHpoOpMaIM WM JAaHHBIX C YYETOM TMPEJIOKEHHOM YyuyeOHOW (Qu3nuecKomn
3a/1a4y;



aHAJIM3UpOBaTh, CHUCTEMATU3UPOBATh W  UHTEPIPETHPOBATH  HMHPOPMALIIO
pa3IMYHBIX BUAOB U (HOPM IMPEICTABICHHUS,

CaMOCTOATEIFHO BHIOMPATh ONTHUMANTBHYIO (hOpMY TIpeacTaBiIeHHs] HHPOPMAITUU |
WJUTIOCTPUPOBATH PEIIacMbIe 33J1a4l HECJIOKHBIMU CXEMaMH, TharpaMmMaMu, HHON
rpaduKoi U UX KOMOMHAITUSIMH.

KoMMmyHuKaTHBHBIE YHMBeEPCAJbHbIE YYeOHbIe NeiCTBHSA:

B X0/e 0OCYXIeHUSI y4eOHOTO MarepHalia, pe3ylbTaToB JabOpaToOpHBIX padoT U
IPOEKTOB 3aJ[aBaTh BOIPOCHI MO CYIIECTBY OOCY>KAaeMOil TeMbl M BBICKA3bIBAThH
WJiey, HalleJICHHbIC Ha peIIeHHE 3aJadd M IOJAJepXKaHWe OJarokenaTelbHOCTH
OOIICHMS,

COIIOCTABJIAATL CBOM CYXACHHUA C CYXICHUAMHU [JPYIUX YYAdCTHHUKOB JHAJIOra,
06H3pY)KI/IBaTI) Pa3aInduc U CXO0ACTBO HOSHHHﬁ;

BbIpaXXaTb CBOIO TOYKY 3PCHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX,

NyOJIMYHO TPEJCTABIATh PE3YJbTaThl BBIMOJHEHHOTO (DM3UYECKOrO  OIbITa
(3KCIIepUMEHTa, UCCIIeI0BaHus, IPOCKTA);

MOHMMAaTh M WCIOJb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAWUBUIYaTbHON
paboThI MPU PEIICHUH KOHKPETHOU (PU3ndecKoi mpoOIembl;

MPUHUMATh IIeJIM COBMECTHOM JESITCIIBHOCTH, OPTaHU30BBIBATH JCHCTBUSA 1O €€
JOCTHIKEHUIO: PpaclpenesaTb POJd, OOCYXJaTh IIPOIECChl W Pe3yJbTaThl
COBMECTHOM pabOoThl, 0000111aTh MHEHHUS HECKOIBKHUX JIFOJICH;

BBIITIOJIHATH CBOIO 4aCTb pa6OTI>I, A0CTUT'asA Ka4YCCTBCHHOI'O pC3yJjibTaTa I10 CBOCMY
HaIpaBJICHUIO U KOOPAWHHUPYS CBOU I[CﬁCTBHH C APYTrMMH H4JICHAMH KOMAaH/bI,

OIICHMBATh KauyeCTBO CBOEr0 BKJIaJa B OOMMH TPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIM YUaCTHUKAMH B3aUMOJCHCTBUS.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

BBISIBIIATH TIPOOJIEMBI B JKM3HEHHBIX M YYCOHBIX CHUTYyaIUsAX, TPEOYIOMUX IS
pereHns GU3NIecKuX 3HAHWM;

OpPUEHTUPOBATHCS B PA3IUYHbBIX MMOAXOAAaX MPUHSITHS PEelIeHUI (MHIUBUIYAJbHOE,
IPUHATUE PELIECHUS B TPYIIIE, IPUHATHE PEIIEHUN TPYIIION );

CaMOCTOSATENIbHO COCTABJISITh AITOPUTM pellieHUs PU3NYECKON 3aJaud WM IJ1aHa
VCCJIEIOBAHUS C YUYETOM HMMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBaTh NPEAJIAracéMble BapUaHThI PELICHUMN;



ACJIaTh BI)I60p )41 6paTI> OTBCTCTBCHHOCTD 3a PCIICHUC.
CﬂMOKOHTpOHb, 3MOIII/IOHaJIbelﬁ HHTCJJICKT:
AaBaTb aJ/ICKBATHYIO OLICHKY CUTyalluH U IIpcJiararhb IJjIaH ee HU3MCHCHMU,

OOBSCHATh TIPUYHMHBI JTOCTHKCHHUS (HEJOCTIDKCHHSI) PE3yJIbTaTOB JESTEIBHOCTH,
JIaBaTh OLEHKY IPUOOPETEHHOMY OTBITY;

BHOCUTb KOPPCKTUBLI B JOCATCIIbBHOCTDH (B TOM 4YHCJIC B XOJ BBIIIOJHCHUA
q)HSquCKOFO HCCICAOBAHU HIIN HpOGKTa) Ha OCHOBC HOBBIX O6CT05IT€J'II)CTB,
N3MCHHUBIINXCA CHTyaHHﬁ, YCTAaHOBJICHHBIX OHII/I6OK, BO3HHMKIIHNX prI[HOCTCﬁ;

OICHUBATBb COOTBCTCTBUC PE3yJibTaTa ICJIU U YCIIOBHUAM,

CTaBUTHh ceO1 Ha MECTO APyroro 4ejaoBCKa B XOAC CIIOpa WM AUCKYCCHMHM Ha
HaY4YHYIO TCMY, IOHUMATb MOTHBbBI, HAMCPCHHA U JIOTUKY IPYIoro,

MpU3HaBaTh CBOE MPaBO HA OMIMOKY MpU pelieHuu (U3MYECKUX 3a7ad WId B
YTBEPKIACHUSIX HA HAYYHbIE TEMBI U TAKOE K€ MPaBO APYroro.

HpeIlMeTHI)Ie pe3yabTaTbl

K koHy oOyuenus B 7 KJjiacce TpEIMETHBIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

WCITOJIB30BaTh TOHATHSA: (PU3NYECKHE W XHMHYCCKUE SBIICHUS, HaOJIOJCHUE,
OKCIIEPUMEHT, MOJIe]b, THUIOTE3a, EIAUHHIBI (U3UUYECKUX BEIUYUH, AaTOM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEpHAOE, KUIKOE, Ta3000pa3Hoe),
MEXaHUYECKOEe MBWKCHUE (pPaBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOIHHEHHOER),
TpaeKTOpHsi, paBHOJCHCTBYIOIIas cuia, nedopmarus (ymnpyras, IiacTUYecKas),
HEBECOMOCTbH, COOOIIAIOIINECS COCY/IBL;

paznuuath sBIeHUS (aud@dy3usa, TEIIOBOE [BWKEHHE YacTUI[ BEIIECTBA,
pPaBHOMEpHOE ABUKEHUE, HEPABHOMEPHOE ABUKEHUE, UHEPLUS, B3aUMOJECHCTBUE
T€J, PABHOBECHE TBEPABIX TENl C 3aKPEIUIEHHOW OCBhI0 BpalllEHMs, Iepeaada
JaBJIEHUsl TBEPABIMU TENaMH, >KUJIKOCTAMU W Ta3aMHu, aTMOC(EpHOEe AaBJCHHE,
IJIaBaHUE TeJ, TMPEBpAlICHUS MEXaHMYECKOM HSHEpruu) IO OMUCAHUIO HUX
XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIMX JaHHOE
bu3nuecKoe SIBICHHUE;

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MUECKHUX SIBICHUNA B OKpYKaIOIIEM
MUpE, B TOM uucie (U3MYECKUE SBJICHUS B TMPUPOJIE: MPUMEPHI JBMKEHHS C
Pa3JIMYHBIMUA CKOPOCTSIMU B )KMBOM M HEKUBOU NIPUPOJIE, NEUCTBUE CUIIBI TPEHUS B
IPUPOJIE U TEXHHUKE, BIMSHHME AaTMOCHEPHOIrO JaBJICHMUS Ha >KUBOM OpPraHH3M,
IUTaBaHUE PHIO, pbIYard B TeJI€ YEJNOBEKa, MPU 3TOM MEPEBOAUTH MPAKTHUUYECKYIO



3a/1aduy B y4€OHYIO, BBIJICJIATh CYIIECTBEHHBIE CBOMCTBA (NMpU3HAKU) (HU3UYECKUX
SIBIICHUI;

ONMCHIBATh M3YYCHHBIC CBOMCTBA Tel W (DU3UYCCKUE SIBICHHS, HCIOJb3YS
buszndeckue BenuuWHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpPEMs, IIyTh,
CKOpPOCTb, CPEIHSIA CKOPOCTh, CHJIAa YIPYIOCTH, CHJIAa TSKECTH, BEC TeJa, CHUJIa
TpeHUsl, AaBieHUE (TBEPAOTO TeMa, >KUJIKOCTH, Ta3a), BBITAIKUBAIOUIAs CHIIA,
MeXaHU4YecKas padoTa, MOIIHOCTh, IIJICYO CHJIbI, MOMEHT CHJbI, KO3(h HUITUEHT
MOJIE3HOTO JIEUCTBUSA MEXAaHU3MOB, KUHETHUECKasl U OTCHI[MAIbHAs DHEPTHUs), IPU
OMMCAHWH TIPABWJIBHO TPAKTOBATh (DPU3UYCCKUN CMBICT HCIOIh3YEMbIX BEIINYHH,
WX O003HAUYCHHS U EIUHUIBI (U3UYCCKUX BEJIUYUH, HAXOIUTh (HOPMYIIHI,
CBSI3bIBAIONIUE JaHHYIO (PU3UYECKYIO BEIUYUHY C IPYTUMH BEIUYMHAMU, CTPOUTH
rpadKu U3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYNH;

XapaKkTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBJICHHUS M MPOLECCHI, MUCIOIb3YS
npaBuia CIOXKEHHS cuil (BIOJb OJIHOM mpsaMoi), 3akoH ['yka, 3axon Ilackais,
3aKOH Apxumesna, NpaBUJIO paBHOBECUsI pbldyara (0J0Ka), «30JI0TOE MPABUIION»
MEXaHHUKH, 3aKOH COXPAHEHUS MEXaHWYECKOW »SHEpruu, MNpu OSTOM J1aBaTh
CIIOBECHYI0 (OpPMYJIHMPOBKY 3aKOHAa U 3alUChIBaTh €ro MaTeMaTHYEeCKOe
BBIPAKEHUE;

OOBACHATH (U3UYECKUE SIBJICHUS, MPOIIECCHl U CBOMCTBAa TeN, B TOM YHUCJIE U B
KOHTEKCTE€ CUTyaluld NPAKTUKO-OPUEHTHUPOBAHHOTO  XapaKTepa:  BBISBIATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOTUYECKUX I11aroB
c onopoif Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3UYECKUX SABJICHHUM, PU3NUECKUX 3aKOHA
WJIU 3aKOHOMEPHOCTH;

pemiatb pacu€rHble 3a7ayd B 1—2 AeMcTBUS, MCHONB3Ys 3aKOHBI U (POPMYJIBI,
CBsI3bIBAIOLIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHaJM3a YCJOBHS 3a/ladyd
3aMKChIBATh KPATKOE YCIOBHE, MOJCTABIATh (PU3MUECKUE BETUUUHBI B (DOPMYJIIBI U
MPOBOJUTH PACUYETHI, HAXOIUTh CIPABOYHBIE JAHHBIEC, HEOOXOAUMBIE JJIsl pELICHUS
3a]1a4, OLICHUBATh PEATMCTUYHOCTH MOTYYSHHON (PU3NYECKOMN BETUUNHBI;

pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEIINTh NpU MOMOUIM (PUIUUECKUX
METOJOB, B ONMCAaHWHU MCCIEAOBAHUS BBLACISTH IMPOBEPSEMOE IPEATIOIOKEHNE
(runoTe3y), pa3nuyaTh U MHTEPIPETUPOBATH MOJYYEHHBIH Pe3ysbTaT, HaXOAMUTh
OLIMOKH B XOJI€ OTbITA, JIe]aTh BEIBOJBI 110 €r0 pe3ybTaTaM;

MPOBOAUThL OIBITHI 10 HAOMIOACHUIO (DU3UYECKUX SIBJICHUN WU (PU3UIECKUX
CBOMCTB Ten: (QopMyIupoBaTh MPOBEPSEMbIE MPEANOJIOKEHUS, COOUpaTh
YCTAHOBKY U3 MPEIJIOKEHHOTO 00O0pyJOBaHUs, 3alKMChIBaTh XOJ[ OMbITAa U
(GbOopMyIHPOBATH BHIBOIHI,

BBITNIOJIHATH MPSAMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MAacChl Tela, 00bEMA, CHUITbI
U TEMIIepaTypbl C WCIOIL30BAHMEM aHAJOTOBBIX W ITU(GPOBBIX MPUOOPOB,



3aIlMChIBaTh NIOKa3aHUs MPUOOPOB C YYETOM 3aaHHON aOCOIIOTHON MOIPEIIHOCTH
U3MEPEHUN;

IIPOBOIUTDH MCCIIEAOBAHNE 3aBUCUMOCTH OJAHON (PU3UUECKON BETUYUHBI OT JIPYron
C UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUN (3aBUCUMOCTH NYTH PaBHOMEPHO
JBIKYILETOCS TelNa OT BPEMEHM JIBM)KCHMS TEJA, CHUJIbI TPEHUS CKOJIBKEHHS OT
Beca TeJa, KauecTBa 00pabOTKU MOBEPXHOCTEH Te U HE3aBUCUMOCTH CHJIbI TPEHUS
OT IUIOIIA¥ COIPUKOCHOBEHHS TEJl, CWJIbI YIIPYTOCTH OT YJJIMHEHHs IPYKHUHBI,
BBITAJIKMBAIOIIECH CHJIBI OT 00bE€Ma MOrpYyKEHHOM YacTH Telda U OT IUIOTHOCTH
KHUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH TeNla, OT TIIyOWHBI, HA KOTOPYIO
HOTPYKEHO TEJO, YCIOBUM IUIaBaHUS TEJ, YCIOBUI paBHOBECHUS pblyara 1 0J0KOB),
y4acTBOBaTh B IJIAHUPOBAHUM Y4YE€OHOrO HMCCIEIOBaHUs, COOMPATh YCTAaHOBKY WU
BBIMIOJIHATh  WU3MEPEHUs, CIeAys MpEeaoKEHHOMY IUIaHy, (PUKCHUpOBaTh
pe3ysbTaThl  TOJYYEHHOW 3aBUCUMOCTH  (PU3MYECKUX BEJIUYUMH B  BHUJE
NPEMIOKEHHBIX TaOiull W TpadukoB, JenaTb BBIBOABI IO PE3yJIbTaTaMm
UCCIICIOBAHNUS;

MIPOBOJIUTh KOCBEHHBIC M3MEpPEHUS (PU3MUCCKUX BEIMYMH (IUIOTHOCTH BEIIECTBA
KUJKOCTH M TBEPAOrO Tela, CUila TPEHHUS CKOJIbKEHHUS, JaBJICHHE BO3yXa,
BBITAIKMBAIONIAsl CHJIA, JIEWCTBYIOMIAs Ha TOTPYKEHHOE B JKHUIKOCTH TEIO,
KOO(Q(PUIIMEHT  MOJE3HOrO  JACHCTBUS  NPOCTBIX  MEXaHU3MOB),  CIEIys
NPEMIOKCHHOW  WHCTPYKIIMW: TPU  BBINIOJIHEHUHM  M3MEPEHHH  coOupaTh
AKCIIEPUMEHTAJILHYIO YCTAHOBKY M BBIYUCIISITH 3HAYECHUE NCKOMOM BEJTMYHHEI;

coOIOaTh MpaBWa TEXHUKM O€30MacHOCTH Mpu padore ¢ 1abopaTOpHBIM
o0opy1I0BaHUEM;

yKa3blBaTh TMPUHLMUIIBI JIEUCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOLIAaloIIMecss COCyIbl, OapoMeTp, phblyar,
MOJIBYO)KHBINA M HEMOJABWXKHBIN OJIOK, HAKIIOHHAS TIJIOCKOCTb;

XapaKTepU30BaTh MPUHIUIBI ACHCTBUS W3YYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOpPOM Ha WX ONUCAaHUA (B TOM YHCIE: MOALIMIHUKHN, YCTPOUCTBO
BOJOIIPOBO/IA, TUAPABINYECKUHN IIPECC, MAHOMETP, BBICOTOMED, ITOPIIHEBOM HACOC,
apeoMeTp), UCTIONb3YsI 3HAHUS O CBOMCTBAX (PU3MUECKUX SBJICHUI U HEOOXOIUMBIE
(bu3nYecKue 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOAUTH MPUMEPHl (HAXOAUTh HWHGOPMAIMIO O MpUMEpax) HPAKTUYECKOIro
WCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KM3HHU AJIA OOecredeHus
0e30macHOCTH TIPU OOpaIlleHWH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUs! 370pOBbS U COONIOACHUS HOPM SKOJOTUYECKOrO TOBEACHHUS B
OKpYKaIoLIEN Cpeie;

OCYHICCTBJIATD OT60p HCTOYHHUKOB I/IH(i)OpMaIII/II/I B I/IHTepHeTe B COOTBECTCTBHHU C
3aJIaHHBIM TTIOMCKOBBIM 3allpOCOM, Ha OCHOBC HMCHOIIUXCA 3HAHUU U HYTéM



CPaBHEHHUSl Pa3IMYHbIX MCTOYHUKOB BBIAEIATH MH(POPMALUIO, KOTOpas SIBISETCS
IPOTUBOPEYUBOUN MM MOKET OBITh HETOCTOBEPHOM;

UCIIOJB30BaTh TMPU BBIMNOJHEHUH Y4YE€OHBIX 3alaHUM  HAyYHO--TIOMYJISIPHYIO
JUTEPATYpy (PU3NYECKOTO COACpIKaHUs, CIIPABOYHBIE MaTEPHAIIBI, PECYPChI CETH
WUuTepHeT, BianeTb NpuéMamMu KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KPATKHE IMUCHbMEHHBIC U YCTHBIE COOOIIECHUS HA OCHOBE
2—3 UCTOYHUKOB MH(pOpMAIH GUUUECKOTO COJIEPKaHuUs, B TOM YHCIIE MyOIMIHO
JeNnaTh KpaTKUe COOOIIEHHs O pe3yjpTaTaX MpPOEKTOB WM  Y4eOHBIX
WCCIICIOBAHUM, TPU A3TOM TPAMOTHO MCIIOJIB30BAaTh HW3YYCHHBIN TOHSITUWHBIN
anmnapat Kypca GU3MKH, CONPOBOKAATh BHICTYIIJICHUE NTPE3EHTAIUEH;

IpU  BBIIOJHEHUMUM YYEOHBIX MPOEKTOB U  HCCIEHOBAaHUN  paclpeneisiTh
00513aHHOCTH B T'pYIIIIE B COOTBETCTBUU C IOCTaBJICHHBIMH 3aJauaMu, CIECIUTh 3a
BBINIOJIHEHUEM IUIaHA JACHCTBUM, aJe€KBaTHO OLIEHMBATh COOCTBEHHBIM BKIIAJ B
JEATENIBHOCTh  IPYIIIBL, BBICTPAMBATh KOMMYHUKATHBHOE B3aUMOJCHCTBHE,
YUYUTBIBAsE MHEHUE OKPYKAIOLIUX.

K koHiy oOyuenus B 8 kJiacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

MCIIOJIB30BaTh MOHATHUSA: Macca U pa3MepPbl MOJIEKYJ, TEIJIOBOE IBUKECHUE aTOMOB
U MOJIEKYJI, arperatHble COCTOSIHMS BEILECTBA, KPUCTAIMYECKHE U aMOp(HbIC
TE€JIa, HACHIIICHHBIA M HEHACBHIIICHHBIN Map, BIAKHOCTh BO3AyXa, TEMIEpaTypa,
BHYTPEHHSISI SHEPIUsl, TEINIOBOW JABUrATEIb, SJIEMEHTAPHBIN JJIEKTPUUECKUN 3apsi,
AIEKTPUYECKOE MOJIe, TPOBOAHUKN U IUIJICKTPUKHU, TTOCTOSHHBIN JJICKTPUUECKUN
TOK, MAarHUTHOE TIOJIE;

pasnuyarh SIBJICHUS (TEIJIOBOE PACIIMPEHUE U C)KaThe, TeIulonepeaayda, TErniIoBoe
paBHOBECHE, CMAauMBaHWE, KalWJUISIPHBIE SIBJICHMS, HUCIApPEHUE, KOHAEHCAIUs,
IJIaBJ€HUe, KpUCTalu3anus  (OTBEpJEBaHME), KHUIEHHe, Temionepenaya
(TerIONPOBOAHOCTD, KOHBEKIHS, U3ITy4YEHHUE), AIEKTpU3ALUS Ted,
B3aUMOJICUCTBUE 3apAJIOB, JEUCTBHS ANEKTPUUECKOrO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICCTBIE MAarHUTOB, JEHCTBUE MArHUTHOTO MOJISI HA MPOBOAHUK C TOKOM,
AJIEKTPOMArHUTHAS WHAYKIMS) IO OMUCAHUI0 WX XapaKTEPHBIX CBOMCTB W Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOMIMX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MUECKHUX SIBICHUNA B OKpYKaIOIIEM
MUpE, B TOM YUCle PU3NYECKUE SBJICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSKEHUE U
KaWUISIPHBIE SBJICHHUS B MPUPOJE, KPUCTALIBI B Npupoae, uznydenue CoJHLa,
3aMep3aHue BOAOEMOB, MOPCKHE OpH3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHEera,
JIIEKTPUYECKUE SBIEHUS B aTMoc(epe, 3IIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE MoJje 3emMid, Apeid Mo0COB, pOJib MATHUTHOTO TMOJIS JUIS KU3HU Ha



3emie, MOJSPHOE CHUSHHE, IPU OTOM IMEPEBOJUTH MPAKTHUUECKYIO 3a1adyy B
y4eOHYI0, BBIACIATH CYIICCTBEHHBIC CBOMCTBA (MPU3HAKN) (U3HUECKUX SBIICHHIA;

ONKCHIBATh M3yUYEHHBIE CBOWCTBA Ted M (UINYECKUE SBICHUS, HCIOIb3YS
¢usznyeckue BENUYMHBI (TeMmmepaTypa, BHYTPEHHSS SHEPrus, KOJHMYECTBO
TEIUIOThI, yJAENbHAs TEIUIOEMKOCTh BEIIECTBA, YJEJbHAs TEIUIOTA IJIABJICHUS,
yaelbHas TEIUIOTa MapooOpa3oBaHUs, YJeJdbHAs TEIUIOTa CropaHusl TOILIUBA,
KOO (PUIIMEHT TMOJIe3HOTO JEWCTBHUS  TEIJIOBOM MAalIWHBI, OTHOCUTEIbHAs
BJIQXHOCTh BO3AYyXa, DJJEKTPUYECKHA 3apsij, CuUjJa TOKa, DSJIEKTPUYECKOE
HaIpsHDKEHUE, COMPOTUBIIEHUE MPOBOJHHKA, YAEIBHOE COIPOTHUBIICHHE BELIECTBA,
paboTa W MOIIHOCTh BJEKTPUYECKOrO TOKa), MpPH OINUCAHUU MPABUIBHO
TPakTOBaTh (PU3UYECKUNA CMBICH MCHOJIb3YEMbIX BEJIMYMH, OOO3HAYEHUA U
eIUHULBl (PU3MYECKUX BEIMYUH, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIIME JAHHYIO
($u3NYECKYI0 BEIMYMHY C JAPYTUMHU BEJIUYWHAMHU, CTPOUTH T'papUKU HU3YUEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;

XapaKTEepU30BaTh CBOMCTBA Tell, (PU3MUECKHUE SIBICHHUS M IPOLIECCHI, HCIOIb3YS
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO--KUHETUYECKON TEOPUH CTPOEHUS BEUIECTBA,
IOPUHLMI CYyNEepHO3UIUU NoJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpPaHEHUS
3apsna, 3akoH OMa Juis yyacTka 1enu, 3akoH Jkoynsa—JIeHna, 3aKoOH COXpaHEeHUs
SHEPruH, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alMCHIBAThH €T0
MaTEMaTUYECKOE BbIPAKEHUE;

OOBSACHATHh (PU3UYECKHE TPOIECCH U CBOMCTBA TEJl, B TOM YHCJIE M B KOHTEKCTE
CUTyalun MPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITD
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBICHEHHE M3 1—2 JTOTUYECKHUX IIaroB
Cc omopoil Ha 1-2 W3Y4YEHHBIX CBOMCTBAa (PU3UUYECKHUX SBICHUH, (DU3NIECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemiarb pacu€THble 3a7ayd B 2—3 JAEUCTBUS, UCHOJB3Ys 3aKOHBI U (POPMYJIbI,
CBS3BIBAIOIIME (PU3MUECKHE BEIMYMHBL: HAa OCHOBE AaHAJINM3a YCJIOBMS 3aladyu
3alMCBIBATh KPATKOE YCJIOBHUE, BBIABIATH HENOCTATOK JAHHBIX ISl pPELICHUS
3a/layd, BbBIOMpaTh 3aKOHbI W (GOpPMYJbl, HEOOXOauMble Mg €€ peleHus,
IPOBOANUTH PACUETHl U CPABHUBATH MOJyUYEHHOE 3HaYCHUE (DU3MUECKON BEJIMYMHBI
C U3BECTHBIMU JaHHBIMU;

pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEHIUTh TPH MOMOIIM (PU3HUECKHX
METOJIOB, HCIIOJb3Yysl OMNUCAHUE UCCIEIOBAHUS, BBIACHATH IPOBEPSEMOE
MIPEIOIOKEHNE, OLICHUBAThH MPABUIIBHOCTh MOPSIAKA MPOBEACHUS UCCIIECIOBaHUS,
JIeJIaTh BBIBOJIBL;

IPOBOAUTH OMBITHI MO HAOMIOACHUIO (U3UYECKUX SBICHUM WU (DU3HUECKUX
CBOMCTB Ten (KamWUISIPHBIC SIBJICHHS, 3aBUCUMOCTb IaBJICHHUS BO3AyXa OT €ro
00bEMa, TemIepaTrypbl, CKOPOCTH IIpollecca OCTHIBAaHMS M HarpeBaHus MpU
M3JIy4YEHUHU OT I[BE€Ta H3JIy4arolleil (Moriomarmmnieil) moBEPXHOCTH, CKOPOCTh



UCIIApEHUs] BOJbI OT TEMIIEpaTypbl >KUIKOCTH M IO €€ MOBEPXHOCTH,
AIEKTPU3aLUs TEJI U B3aUMOJCHCTBHE IIEKTPHUUECKUX 3apsAI0B, B3aUMOJAECHCTBUE
MOCTOSIHHBIX MAarHUTOB, BU3Yyaliu3allisi MATHUTHBIX MOJIEH MOCTOSIHHBIX MArHUTOB,
JEHUCTBHAS MAarHUTHOTO TOJIA HA MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,
CBOMCTBa 3JIEKTPOABUTATEINSI MMOCTOSIHHOTO TOKA): (hOPMYIUPOBATH MPOBEPSiEMbIE
NPEANoJOXKEHUs, COOUpaTh YCTAHOBKY U3 MPEAJIOKEHHOrO0 000pyI0oBaHUS,
OIMHMCHIBATH XOJI OTBITA U (DOPMYIUPOBATH BHIBOIHI;

BBITIOJIHATh TPSMBIE HW3MEPCHHUS TEMIEpPATypbl, OTHOCHUTEIHHOW BIIAKHOCTH
BO3lyXa, CHUJIbI TOKA, HAIPSKEHUS C WCIOJIb30BAaHUEM aHAJOTOBBIX MPHUOOPOB H
JTATYMKOB (DU3NYCCKUX BEIUYMH, CPAaBHUBATH PE3YyIbTaThl M3MEPEHUN C y4ETOM
3aIaHHOM a0COJIFOTHOM MOTPENTHOCTH;

MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OAHOM (hM3HUECKON BEIUYHHBI OT JIPYTOi
C WCIOJB30BaHWEM TPSIMBIX HU3MEpPEHUH  (3aBUCUMOCTh  COIPOTHBIICHHS
MPOBOJHUKA OT €ro JUIMHBI, IUIOMIAM TOMEPEYHOTr0 CEYECHHS] M YIEIHHOTO
COMPOTHUBJICHUS BEIIECTBA MPOBOJHMUKA, CHUJIBI TOKA, MIYIIETO Yepe3 MPOBOIHUK,
OT HANpsDKCHWS Ha TPOBOAHHUKE, WCCICIOBAHUE IIOCICAOBATCILHOTO W
napajyieIbHOTO  COEJUHEHUN MPOBOJHUKOB): IJIAHUPOBATh  HCCIIEIOBAHUE,
coOMpaTh YCTAaHOBKY W BBITIOJIHITH MU3MEPEHUS, CIICIys TMPEII0KEHHOMY IUIaHY,
(buUKCUpOBaTh PE3yNIbTATHI MOJYUYEHHON 3aBUCHMOCTU B BUJE TAOJIUI] U TPaUKOB,
JieaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIICIOBAHUS;

MPOBOJUTh  KOCBEHHBIE  U3MEpeHUs  (U3MUECKMX  BeIMYMH  (yIenbHas
TEIUIOEMKOCTh BEIECTBA, COMPOTHBIICHHE MPOBOJIHUKA, PabOTa U MOIIHOCTb
AIEKTPUUECKOTO TOKA): TUIAHUPOBATh U3MEPEHUS, COOUPATh IKCIIEPUMEHTAIBLHYIO
YCTaHOBKY, Clleaysd MNPEIJIOKEHHOM WHCTPYKUHMH, M BBIYUCISATH 3HAYEHHUE
BEJIMYUHBI;

coONI0aTh MpaBWJa TEXHUKM O€30MacHOCTH Mpu padbore ¢ 1abopaTOpHBIM
000py10BaHUEM;

XapaKTEepU30BaTh MPHUHIUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB € ONOPOI HA UX ONMHUCaHUA (B TOM YHCIIE: CHCTEMa OTOIUICHHS JIOMOB,
TUTPOMETP, MapoBasi TypOMHA, aMIIEpMETp, BOJBTMETP, CUETUUK DIECKTPUUECKON
HHEPIUH, DJIEKTPOOCBETUTENbHbIE MPUOOPHI, HArpeBATENbHBIE SJIEKTPONPUOOPHI
(mpuMepsI), JIEKTPUYECKHUE MPEAOXPAHUTEIN, JIEKTPOMArHuT, 3J1€KTPOIBUTaTEb
MOCTOSIHHOTO TOKA), MCIOJIb3ysl 3HaHUS O CBOMCTBaxX (DPU3MYECKUX SIBICHUU U
HEe00XoauMble (PU3NUYECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh NPOCThIE TEXHUYECKUE YCTPONCTBA U U3MEPUTEIbHBIE NPUOOPHI IO
CXeMaM M CXEMaTU4YHbIM pHUCYHKaM (KUJIKOCTHBIA TEPMOMETp, TEPMOC,
IICUXPOMETP, THUTPOMETP, MABUTraTEIb BHYTPEHHETO CrOPAHMS, JJIEKTPOCKOIL,
peocTar), COCTaBIATb CXEMbl JJIEKTPUUYECKUX IENed C MNOCIeAO0BATEIbHBIM U



NapajuleJIbHBIM COEIUHEHUEM JJIEMEHTOB, pa3jiuyas YCJIOBHbIE OO0O3HAYEHUS
AJIIEMEHTOB JJIEKTPUUYECKUX LIENIEH;

IPUBOJUTH TMPUMEPHI (HAXOAUTh HH(GOPMALUIO O MPHUMEpPax) MPAKTHUECKOTO
UCIIONb30BaHusl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU JUII OOecTeueHUs
0e30MacHOCTU TPU OOpaIllEeHUH C MPUOOpaMHU W TEXHUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUsl 3J0pOBbI U COONIOAEHUS HOPM 3KOJOTHYECKOrO IOBEACHUS B
OKpY’KaroUIEN Cpeae;

OCYIIECTBJIATh MOUCK MHGOpMaIu (u3ndeckoro coaepkanus B VMHTepHeTe, Ha
OCHOBE MMEIONIMXCA 3HAHUN W MyTEM CPABHEHUS JIONOJHUTEIBHBIX MCTOYHHUKOB
BBIJICISATh MH(OPMALIMIO, KOTOpas SIBJISIETCS MPOTUBOPEUMBOU WM MOXKET OBITh
HEJ0CTOBEPHOM;

WCIIOJB30BaTh TMPU BBIMOJHEHUM YUYE€OHBIX 3aJlaHUN  Hay4YHO--TIOMYJISIPHYIO
JUTEPATYpy (PU3NYECKOTro CoAeprKaHus, CIIPAaBOUYHbIE MaTEpHAIbI, PECYPChl CETU
WNutepHer, BiaAeTh MNpuéMamMud KOHCIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
MH(pOpMaIIKU U3 OJJHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;

co3JaBaTh COOCTBEHHbIE NMHCbMEHHBIE M KpPaTKHWE YCTHBIE COOOIIEHHUs, 0000mas
UHPOPMAIIMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3MUYECKOTO COACpPKAHUS, B TOM
yyciie MyOJUYHO MPENCTaBIATh PE3yJIbTaThl MPOSKTHOW MM HCCIEI0BATENIbCKON
JNESITEIbHOCTH, TPU 3TOM TPAMOTHO HCIMOJIb30BaTh HM3YYEHHBIN TOHSITUWHBIN
anmnapat Kypca GU3MKH, CONPOBOKIATh BHICTYIIJICHUE NPE3EHTAIUEH;

IPU BBINOJHEHUU YYEOHBIX MPOEKTOB M HUCCIENOBAHUNA (PU3MYECKHUX IPOIECCOB
pacnpenenaTh O00s3aHHOCTH B TpYNNE B COOTBETCTBUU C IOCTABJIEHHBIMU
3aJlayaMu, CJIEUTh 3a BBIIIOJIHEHHEM IUIaHA JCHCTBUH M KOPPEKTUPOBAThH €ro,
aJIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIaJ B JESATENbHOCTh TPYIIIbI, BRICTPAUBaTh
KOMMYHUKATUBHOE  B3aMMOJEHCTBHE, TMpOSBIAA  TOTOBHOCTh  pa3pelaTh
KOH(DJIUKTBHI.

K koHiy oOyueHus B 9 kjiacce mpeIMeTHbIE pe3yjbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOITUXCS YMEHUIA:

WCIIOJIB30BaTh MOHATHS: CHCTEMA OTCYETA, MaTEpUajbHAs TOYKA, TPACKTOPUS,
OTHOCHUTEIBHOCTh ~ MEXaHWYECKOTO  JBWXKEHUs,  jAedopmamms  (ympyras,
IUIACTUYECKas), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh U
neperpy3ku, UEHTP TAKECTH, A0CONIOTHO TBEPIOE TENO, IEHTP TAKECTH TBEPIOTO
TeJla, paBHOBECHWE, MEXaHMUYECKHE KOJeOaHWs W BOJHBI, 3BYK, HH(GPa3BYK U
YIBTPA3BYK, AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJM30PYKOCTh U NaTbHO30PKOCTh, CIIEKTPHI UCITYCKAHUS W TOTJIONICHMS, anbda-,
OeTa- ¥ raMMa-u3JIy4eHus, U30TOIIbI, SiFIEPHAsl SHEPTETUKA;

pasnuyarh ABJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSIMOJUHENHOE JBUKEHUE,
PaBHOYCKOPEHHOE MpPSIMOJUHENHOE [BUXKEHHE, CBOOOJHOE TNaJEHUE TeJ,



PaBHOMEPHOE [IBUKEHUE 110 OKPYKHOCTH, B3aWMMOJICUCTBUE TE€J, PEAKTUBHOE
JBIDKEHUE, KoJIeOaTebHOe IBMKCHIE (3aTyXalOIINe U BRIHYK/ICHHBIE KOJICOaHMsI),
pE30HAHC, BOJIHOBOE  [JIBDKEHUE, OTpPaXXCHHE  3BYKa, MPAMOJIMHENHOE
paclpoOCTPAHEHHUE, OTPAXKEHHE M TMPEIOMIICHUE CBETa, IIOJHOE€ BHYTPEHHEE
OTpa)X€HUE CBETA, Pa3jIoKeHUE OeJ0ro CBETa B CIIEKTP U CIOKEHHE CIEKTPAIbHbBIX
LBETOB, JUCIEPCUS CBETa, €CTECTBEHHAs PaAUOAKTUBHOCTb, BO3HUKHOBEHHUE
JMHEWYATOr0 CIEKTPa U3JIYyYEHHUs) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUECKHUX SIBICHUNW B OKPYXKArOIIeM
Mupe (B TOM uucie (U3UYECKUE SIBIICHUS B NPUPOJE: MPUIUBBI U OTIIHUBHI,
nBrkeHue 1iaHer (COJMHEYHOM CHUCTEMBbI, PEaKTHUBHOE JIBJKCHHE >KHUBBIX
OpraHMW3MOB, BOCIIPUATHE 3BYKOB J>KMBOTHBIMH, 3€MIICTPSCEHHE, CEUCMUYECKHUE
BOJIHBI, IIyHAMH, 9XO0, IIBETA TEJ, ONTUYECKUE SIBJICHUS B MPUPOJIE, OMOIOTHUECKOE
JNEHUCTBUE BUIUMOTO, YIbTPA(PHUOJIETOBOTO U PEHTTEHOBCKOIO HU3ITyYEHH,
€CTECTBEHHBIN PAaJUOAKTUBHBIA (POH, KOCMHUYECKHE Jy4d, pPaJAHUOAKTUBHOE
U3Jy4eHHE MPUPOJHBIX MHUHEPAJIOB, ACHCTBUE pPATUOAKTUBHBIX H3IYyYEHUU Ha
OpraHu3M 4YeJIOBEKa), MPU ITOM MEPEBOAUTH MPAKTHUUECKYIO 3a7aduy B y4eOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUM;

OMKCHIBATh M3YYCHHBIC CBOMCTBA Tel M (DU3UYECKUE SIBICHUS, HCIOJIb3YS
bu3nYecKkue BENWYMHBI (CpeHSAsT W MTHOBEHHAs CKOPOCTh Tela TIpH
HEPaBHOMEPHOM JIBIDKCHUH, YCKOPECHHE, TIEPEMEIICHNE, MTyTh, YIJIOBas CKOPOCTh,
CWJIa TPEHHS, CUJIa YIPYTOCTH, CUJIa TSKECTH, YCKOPEHHE CBOOOJHOIO TaJACHHUS,
BEC Tejla, WUMITYJIbC TeJla, MMITYJIbC CHJIBI, MEXaHW4YecKas padoTa W MOIIHOCTD,
NMOTEHIIMANIbHASL JHEPTusi Tela, TMOJIHATOTO HaJl TOBEPXHOCTHIO  3EMIIH,
MOTEHIIMANbHAS DHEPrUsl CXATOW TMPYKUHBI, KUHETUYECKas DHEPrus, TMOJHas
MEXaHUYeCKas YHEPTHUs, TIEPHOJ M YacTOTa KOJIeOAaHWH, TJTMHA BOJHBI, TPOMKOCTh
3ByKa W BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTelb IMPEJIOMIICHUS CPEJbl), MPHU
OTMCAHWH TIPABHJILHO TPAKTOBATh (YM3MYECKUN CMBICI HCIIONB3YEMbIX BEIMYHH,
o0O3HaueHUsT W EeAWHUIBI (PU3NYECKUX BEIUYMH, HAXOIUTh (HOpMyIbI,
CBSI3BIBAIONIUE JIAHHYIO (DU3UYECKYIO BEIMYHUHY C IPYTUMU BETUYMHAMH, CTPOUTH
rpaduKy U3YYCHHBIX 3aBUCUMOCTEH (PU3NYCCKUX BEIUYHH,

XapaKTEepU30BaTh CBOMCTBA Tell, (PU3MYECKHUE SBJICHHUS U TMPOLIECCHI, UCIOJb3YA
3aKOH COXPaHEHWsI DHEPruM, 3aKOH BCEMHPHOTO TATOTEHUSA, MNPUHLUII
CYNEPHO3ULIUA CHUJI, NPUHLMUI OTHOCUTEIBHOCTM ['amunes, 3akoHsl HproTOHA,
3aKOH COXPAaHEHUS UMITYJIbCa, 3aKOHBI OTPAXKEHHUS U MPEJTOMIIEHUS CBETA, 3aKOHBI
COXPAHEHMS 3apsAA0BOIO M MACCOBOIO YHUCEN NPH ANEPHBIX PEAKLHUAX, IPU ITOM
JlaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3allMCHIBATh €r0 MAaTEMaTHYEeCKOe
BBIPAXKEHUE;

OOBACHATH (1)I/ISI/IIICCKI/I€ IMpoHeCChbl U CBOMCTBA TCJI, B TOM YHUCJIC U B KOHTCKCTC
CI/ITyaHI/Iﬁ IMPAKTUKO-OPUCHTHPOBAHHOI'O XapaKTEpa: BbIABIATL IMIIPUYHUHHO--



CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 2—3 JIOTMYECKUX IIaroB C ONOPOM
Ha 2-3 W3YYCHHBIX CBOMCTBa (DM3MUECKUX SABICHUH, (PU3MUECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEM;

pemaTh pacy€THble 3aJaud (OMUPAIONIMECSs HA CUCTEMY W3 2—3 ypaBHEHHM),
UCIIOJIb3YsI 3aKOHBI U (DOPMYJIBI, CBS3bIBAIOIINE (PU3UUECKUE BEIMYUHBI: HA OCHOBE
aHajau3a YCIOBHUS 3aJa4M 3aMKChIBATh KPATKOE YCJIOBHE, BBISBISATH HEIOCTAIOIINE
WM U30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI M (OPMYIbl, HEOOXOAUMBIE IS
pelieHus, MPOBOAUTh Pacu€Thl M OLEHUBATH PEATUCTUYHOCTH MOJIYYEHHOTO
3HAYCHUS (PU3NIECKON BETUIHHBL;

pacno3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PELIUTh NPH MOMOIIM (PU3HUYECKHX
METOJOB, MWCIOJIb3ysl OIMCAaHUE MCCIEHOBAaHUs, BBIICIATH IIPOBEPAEMOE
IIPEAII0JIOKEHNE, OLICHUBATh IIPAaBUJIBHOCTD IOPS/IKA MPOBENCHUSA UCCIIEI0BAHUS,
JieaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTATHI HAOIIOCHHI U OIBITOB;

MIPOBOJIUTH OIMBITHl MO HAOMIOAEHUI0 (U3WYECKUX SBICHUN WU (PU3NIECKUX
CBOMCTB Ten (M3y4eHHe BTOpOro 3akoHa HpOTOHA, 3aKOHA COXPAaHECHHS YHEPTHUH,
3aBUCUMOCTh Te€puojia KojeOaHWil TPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U
KECTKOCTU TIPY)KUHBI W HE3aBUCHMOCTh OT aMIUIMTYIbl MajblX KOJCOaHWMH,
MPSIMOJIMHEMHOE paclpOCTpaHEHUE CBETa, Pa3jioKeHHE OENoro CBeTa B CIEKTD,
U3YYCHUE CBOMCTB M300paK€HUS B TUIOCKOM 3€pKajie M CBOWMCTB HM300paKeHUS
npeaMera B coOuparomeld JiMH3e, HAOMIOCHUE CIUIOMIHBIX U JIMHEHYaThIX
CIIEKTPOB HM3IIYYEHHsI): CAMOCTOSATEIHLHO COOMpATh YCTAHOBKY W3 M30BITOYHOTO
Habopa 000pyI0BaHMs, ONTUCHIBAThH XOJ OIBITA U €r0 Pe3yibTaThl, (HOPMYIUPOBAThH
BBIBOJIBL;

MIPOBOJIUTH TIPH HEOOXOIUMOCTH CEPUIO MPSMBIX H3MEPEHHUH, ONPEACIIss CpeaHee
3HAUCHUE U3MEPSIeMON BeTUYUHBI ((DOKYCHOE PACCTOSTHUE COOMpArOIIei JIMH3bBI),
000CHOBBIBaTh BBIOOP CIOc00a u3MepeHus (M3MEPUTEIHLHOTO MTPUOOPa);

OPOBOAUTH  HCCIIEJOBAaHME  3aBUCUMOCTEM  (U3MUYECKUX  BEJIMYMH  C
UCIIOJIb30BAaHUEM TMPSAMBIX H3MEPEHHH (3aBUCHUMOCTh MYTH OT BPEMEHU IMPHU
PaBHOYCKOPEHHOM JIBIDKEHHM 0€3 HadajJbHOM CKOpPOCTH, NEepHuoaa KoJeOaHui
MaTEeMaTUYECKOr0 MAsiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPaKEHMsI CBETa
OT yrja MaJeHus MU yria MOpeJoOMJIEHHs OT yrjia TMaJieHus): IJIaHUPOBAThH
UCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMPATh YCTAHOBKY, (PMKCUPOBATh PE3YJIbTAaThl
MOJIYy4YeHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYMH B BUAE TaOIUIl U TpaduKOB,
JienaTh BBIBOJIBI MO PE3YJIbTATaM MCCIIEIOBAHUS;

MPOBOJIUTh KOCBEHHBbIE HM3MEPEHHS (PU3NYECKUX BEIMYUH (CpeaHss CKOPOCTh U
YCKOPEHHE Tela NpPU PABHOYCKOPEHHOM JIBH)KEHHH, YCKOPEHUE CBOOOJIHOTO
najieHus, KECTKOCTh  MPYXKUHBL, KOA(D(OUIMEHT TpPEHUs  CKOJbXKEHUS,
MeXaHW4yeckas paboTa W  MOIIHOCTb, YacToTa M Mepuoj  KosieOaHui
MaTEeMaTHYECKOT0 U TMPYKUHHOTO MAasTHUKOB, ONTHYECKas CHJIa COOHMparolei



JWH3bl,  PAJAMOAKTUBHBIM  (OH):  IJIAHUPOBAaTh  HU3MEpPEHHUs,  COOUpaAThH
DKCIEPUMEHTAIIBHYIO YCTAHOBKY U BBINOJHATH U3MEPEHUS, CIAEAYs IPEMIIOKEHHON
WHCTPYKIMHM, BBIYMCIATH 3HAYCHHE BEJIMYMHBI M aHAJIM3UPOBATH IOJYyYEHHBIE
PE3yIBTAThI C YUETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHNN;

cOONIIOIaTh TpaBWiIa TEXHUKU O€30MacHOCTH Tpu paboTe ¢ J1abopaTOpHBIM
000pyIOBaHUEM;

pa3IMyaTh OCHOBHBIC MPHU3HAKU M3YYCHHBIX (DU3NUECKUX MOJIEJICH: MaTepruaibHas
TOYKa, a0COFOTHO TBEPOE TEJO, TOYCHHBI UCTOYHUK CBETA, JIyd, TOHKAS JIMH3A,
IJIaHeTapHas MOJIEJIb aTOMa, HYKJIOHHAsI MOJIEIb aTOMHOTO S/1pa;

XapaKTEepU30BaTh MPHUHIUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOMCTB C OMOpOl Ha MX omucaHus (B TOM YMCIE: CHUAOMETP, AATUYUKU
MOJIOXKEHUS, PACCTOSIHUSI M YCKOPEHHMs, pPaKeTa, 3XOJIOT, OYKH, IEPHUCKOIL,
¢oroanmapar, ONTUYECKUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunbcona), wucnonb3yss 3HaHUS O CBOMCTBaX (DU3UYECKUX SABICHHA U
HE00X0aUMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

WCITOJIB30BAaTh CXEMBl M CXEMATHYHBIE PHUCYHKH W3YYEHHBIX TEXHUYCCKUX
YCTPOMCTB, HU3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKHX MPOIECCOB MpHU
pelieHnn y4yeOHO--TIPaKTUYECKUX 3aJlay, ONTUYECKHE CXEMbI MJIsi TMOCTPOEHUS
M300paKEHUI B TUIOCKOM 3€pKajie U COOUparonieit JINH3E,

NPUBOAUTH NPUMEPHl (HAXOAUTh HMHGOPMAIMI0 O MpUMEpax) MPAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KMU3HU A1 OOECredeHUs
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUYECKHUMH YCTPOUCTBAMH,
COXpaHEHUsl 370pOBbS U COOJNIOACHUS HOPM 3KOJOTUYECKOrO0 TOBEACHHUS B
OKPY’KAIOIIEH CPEE;

OCYIIECTBJISITh MOUCK HWHMOpManmu (Qu3nueckoro cojaepkanust B MHTepHETeE,
CaMOCTOATENHLHO (HOPMYITUPYS TTOMCKOBBIN 3aMpoC, HAXOJUTh MYTH OIpPEACICHUS
JIOCTOBEPHOCTH TIOJIydeHHOH HH(OpMalMu Ha OCHOBE HMEIOIIUXCS 3HAHUU U
JIOTIOJIHUTEIIbHBIX HCTOYHUKOB;

WCIIOJB30BaTh TMPU  BBIMOJHEHUH YUYE€OHBIX 3aJlaHUN  Hay4YHO--TIOMYJISPHYIO
JUTEPATypy (PU3NYECKOrO COAepIKaHUs, CIIPABOUYHBIE MaTEpPHAIBI, PECYPChl CETU
WNuTepHeT, BianeTh npuéMamMu KOHCIEKTHPOBAHUSA TEKCTa, MPeoOpa3oBaHUS
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

co3faBaTh COOCTBEHHbIE TIHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
uH(OpPMAIMU U3 HECKOJIbKUX MCTOYHMKOB (PU3UYECKOrO COJAEPKaHUS, IMyOJIMYHO
NPEACTABIATh PE3YJNbTATHl MPOEKTHOM WM HMCCIENI0BATEIbCKON JIESITEIBHOCTH,
IPU 3TOM I'PaMOTHO HUCIIOJIb30BaTh U3yUYEHHBIM MOHATUNHHBINA anmapaT u3y4aeMoro
pa3gena (U3MKKM W COMPOBOXKIATh BBICTYIUIGHHWE IMIpEe3EHTAale ¢ Y4EToM
0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TemaTnyeckui mjiad

7 Kaacc
Ne Tema pa3zagena Koa-Bo | Koa-Bo | Koa-Bo | 3auer
n/m JacoB K/p alp
1 | ®usuka u €€ poJb B MO3HAHUH 6 2
OKPYXKaIOIIEro Mupa
2 [lepBoHauasbHBIC CBEJACHUS O 6 1
CTPOCHHH BEIECTBA
3 JIBm>KeHHe 1 B3aUMOJICHCTBHE 25 2 5 1
TN
4 | laBneHue TBEPABIX TeT, 17 1 2
JKUJIKOCTEW U Ta30B
5 | Pabota u MOUIHOCTH. DHEpPrus 14 1 2
NUTOIO 68 4 12 1
8 kiace
Ne Tema pazaena Koua-Bo | Kosa-Bo | Koa-Bo | 3auer
n/m JacoB K/p alp
1 | TeroBbIC SBJICHHS 28 1 3
2 | DNEeKTpUYECKUE U MarHUTHBIC 40 2 9 2
SIBJICHUSI
UTOI'O 68 3 12 2
9 kaacce
Ne Tema paszagena Koa-Bo | Koa-Bo | Koa-Bo | 3auer
n/n 4acoB K/p alp
1| Mexannueckue sBnenns 40 3 8 3
2 | Mexanudeckue KojaeOaHus u 15 1 1 1
BOJTHBI
3 | DIEKTpOMarHuTHOE TOJIE U 6 1 1
DJICKTPOMArHUTHBIC BOJTHBI
4 | CBEeTOBBIC SBJICHUS 15 1 3 1
5 | KBaHTOBBIC sIBIICHUSA 17 1 2 1
6 | IloBropurenbHO- 9
0000mIa0IMi MOTYJIb
UTOI'O 68 5 15 7
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