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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOI'O OOIIEro o0pa3oBaHHsS COCTaBJEHAa Ha
OCHOBE TOJIOKEHUM U TpeOOBaHUM K pe3yibTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOI
oOpazoBaTenbHON mporpammsbl, mnpeactaBieHHbix B OI'OC OO0, a Takxke ¢ ydérom
dbenepanpHOil pabodeit mporpamMMbl BocnuTanus U KoHuenmuu mnpernojiaBaHus y4eOHOTO
npeamera «DPusukar.

CopepxaHue  mporpaMmbl M0 (U3MKE  HAmpaBieHO Ha  (OpPMHpPOBAHHE
€CTEeCTBEHHOHAYYHOU TPaMOTHOCTH OOYYAIOIIUXCA W OpPraHu3aluio u3ydeHus (U3UKU Ha
NeATeIbHOCTHOM OCHOBe. B mporpamme mo ¢u3MKe yUYUTHIBAIOTCS BO3MOXKHOCTU y4€OHOTO
npeamera B peanuzanuu TpeboBanuiik ®I'OC OOO k mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMEeTHBIM  pe3yJibTaTaM  OO0y4eHHs, a TakkKe  MEXKIPEIMETHbIE  CBS3HU
€CTEeCTBEHHOHAYUYHBIX YUEOHBIX MPEJIMETOB HA YPOBHE OCHOBHOT'O O0IIIEr0 00pa30BaHUsI.

[Iporpamma 1o ¢u3uke ycTaHaBIMBAET paclpejereHue yaeOHOro Marepuana o rojaam
oOydeHus (Mo Kiaccam), TpeayiaraeT MPUMEPHYIO IOCIE0BATEIbHOCTh M3YYEHUS TEM,
OCHOBAaHHYI0O Ha JIOTMKE pPa3BUTUS TMPEIMETHOIO COJAECpXKaHUA U YYETE BO3PACTHBIX
O0COOCHHOCTEH 00yYarOIINXCS.

[Iporpamma 1o ¢usuke pazpaboTaHa C IEJIbI OKa3aHUS METOJAMYECKON IMOMOIIU
YUHTEII0 B CO3JIaHUH pabovelt mporpaMMBbl 10 y4eOHOMY TIPEAMETY.

®uznka SBISETCA CUCTEMOOOPA3yIONIUM i  €CTECTBEHHOHAYYHBIX  Y4E€OHBIX
NPEIMETOB, TMOCKOIBbKY (U3MUYECKHE 3aKOHBI JIEKaT B OCHOBE IIPOIECCOB U SBJICHUIA,
U3y4aeMbIX XUMHUEH, OMoJIoTHeH, acTpoHOMUEeH U (pu3nyeckoi reorpadueii, BHOCUT BKJIaJ B
€CTECTBEHHOHAYYHYI0 KapTHUHY MHpa, TMPEJOCTaBIAeT Haubojee sCHble 00pa3ibl
NPUMEHEHUs] HAy4YHOTO METOAa MO3HAHUA, TO €CTh Cloco0a MOJMYy4eHUs! JOCTOBEPHBIX
3HAaHUU O MUDE.

OnHa 13 TIaBHBIX 3a7a4 (HU3NIECcKOoro 00pa3oBaHus B CTPYKType 00IIero o0pa3oBaHuUs
COCTOMT B (HDOPMHPOBAHUM €CTECTBEHHOHAyYHOW TI'PAMOTHOCTH M HMHTEpeca K HayKe y
00yJaromuxcs.

N3yuenue ¢usmku Ha 0a30BOM YPOBHE TPEIONAraeT OBIAJCHUE CIEAYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIIMMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTA:

e Hay4HO OOBSACHSTDH SIBICHUS;

e OLICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHMS;

e HMHTEPIPETUPOBATH JAaHHBIE M MCIIOJIb30BaTh HAYYHBIC OKA3aTEJNbCTBA JJIS
MIOJTyYEHUS BBIBOJOB.

enn n3yuenus (uU3MKH HA YPOBHE OCHOBHOTO OOIIETO O0Opa30BaHUs OMPEEICHBI B
Konnenuuun npenogaBanusi ydyeOHOro mpeamera «@Pusnka» B 00pa3oBaTEIbHBIX
opranuzamusax Poccuiickoin denepaninm, peaqu3yroIMX OCHOBHBIE 00Ie00pa3oBaTeIbHBIC
NporpaMmsbl,  yTBEpKAEHHOW pemenueM Komutermm  MuUHUCTEpPCTBA  MPOCBEIICHUS
Poccuiickoit @eaeparuu (mpotokod oT 3 aekadpst 2019 r. Ne [TK4BH).

Heaun nzyyenus pusuku:

e MpUOOpPETEHUE HHTEpeca U CTPEMJICHHS] OOYYalOIMXCS K HAYYHOMY H3YyUYECHHIO

MIPUPO/IbI, PA3BUTHE UX UHTEIUICKTYyAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM;



e pa3BUTHE TPEJICTABICHUNA O HAYYHOM METOJ€ INO3HaHUA U (opMUpOBaHUE
MCCJIEeI0BATEIBCKOIO OTHOLIEHHUS K OKPYKAIOUIUM SIBJICHUSIM;

e (opmMupoBaHHEe HAyYHOTO MHUPOBO33PEHMSI KakK pe3yjbTaTa H3yYE€HHUS OCHOB
CTpOEHUSI MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

e (QopmMupoBaHve TpPEACTABICHUA O poiaud (U3UKU i1 Pa3BUTUS  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

e pa3BUTHE NPEJICTABIECHUH O BO3MOXKHBIX cdepax Oyayuieid npodeccnoHaIbHON
JEeSATENbHOCTH, CBSI3aHHOM € (PU3MKOM, MOATrOTOBKA K JalbHEHIIeMy OOy4YEeHHUIO B
ATOM HaIpaBJICHUHU.

JlocTkeHue 3THX 1eJied MmporpamMmbl M0 (U3MKE HAa YpOBHE OCHOBHOIO OOIIEro

o0Opa3oBaHus 00eCcrieunBaeTCs PEUICHUEM CIIEIYIOUIUX 3a/4a4:

e TMpuoOpeTeHue 3HAHUW O JUCKPETHOM CTPOEHUHM BELIECTBA, O MEXaHUYECKHX,
TEIUIOBBIX, 3JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSAX;

e nmpuoOpeTeHue yMEHUH ONHuChIBaTh M OOBSACHATH (U3MYECKUE SBICHUA C
UCIIOJIb30BAHUEM MOJYyUYECHHBIX 3HAHUH;

e OCBOCHHE METOJIOB PEIICHMs MPOCTEHIIMX PacUyE€THBIX 3a7ad C MCIOIb30BAHUEM
duznueckux Mojieneld, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YyMEHHN HaOMIONATh TMPUPOJHBIE SBICHUS U BBINOIHATH OIBITHI,
nabopaTopHbie pabOThl M AKCIIEPUMEHTATbHBIE MCCIEIOBAHUS C HCIIOJIb30BAaHUEM
U3MEpUTETBHBIX TPUOOPOB;

e OCBOEHHE NPUEMOB paboOThl ¢ HHPOpMaIuel (HU3MUIECKOTO COAEpKaHUs, BKIHOYAs
UHPOPMAIIMIO O COBPEMEHHBIX JOCTHKEHUAX (PU3MKH, aHAJIU3 M KPUTUYECKOE
olleHMBaHUE UHHOPMAIIHH;

e 3HAKOMCTBO cO cdepamMu MNpoPecCHOHATBHON JeATeTbHOCTH, CBS3aHHBIMH C
Gu3UKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha JIOCTHKEHHUSIX
bu3uYeCcKOi HayKH.

Ha m3ydenne ¢pus3uku (6a30BbIl YpOBEHb) HA YPOBHE OCHOBHOTO OOIIIETO 00pa3oBaHMSs

oTBoAuTCS 238 yacoB: B 7 kilacce — 68 yacoB (2 yaca B HeJeN0), B 8 kinacce — 68 yacoB (2
yaca B Hememwo), B 9 kmacce — 102 waca (3 uwaca B HeHeNo).

[Ipennaraemsiii B mporpamMme 1o (usuke mepedeHb J1abopaTopHBIX PabOT M OIBITOB
HOCHUT PEKOMEHJIATEIbHBIM XapakTep, YUYUTENb JeNaeT BbIOOP MpOBENEHHUS JTaOOpaTOPHBIX
paboT ¥ OMNBITOB C Y4YETOM HWHAMBUIAYAIBHBIX OCOOCHHOCTEW OOYy4YalOImUXCS, CIHCKA
OKCIIEPUMEHTATBHBIX 3aJlaHWi, TPEAJIaraeMbIX B paMKaX OCHOBHOTO TOCYAAapCTBEHHOTO
9K3aMeHa Mo (u3HuKe.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MHUPA.

@dusuka — Hayka o npupoxe. SIBinenus npupoapl. DU3NUYECKUE SBICHHUS:
MEXaHNYECKHUE, TEMIIOBBIE, DIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuuHbL. M3Mepenue ¢usnyeckux BenuuuH. Dusnmyeckue
npubopsl. [lorpemnocts n3mepennit. MexxayHapoiHasi cicTeMa €1IMHUL.

Kak ¢usuka u japyrue ecTecTBEHHblE HAyKHM HU3Y4alOT TPUPOLY.
EcTecTBeHHOHAYUYHBIM MeETOJ MO3HAHUA: HAOIIOJIEHHWEe, MOCTAHOBKAa HAYYHOTO
BOMPOCA, BBIABUKEHUE THIOTE3, SKCIIEPUMEHT MO IMPOBEPKE TMIOTE3, 0ObSICHEHHE
HabmonaemMoro sBieHus. Onucanue GU3NUeCcKUX SBJICHUN C TOMOIIBIO MOJIEeH.

Jemoncmpayuu.

1. MexaHHWuYecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SIBJIICHUSL.
2. ®usnueckue npuOOPHI U MpOLEAypa MPSMbIX U3MEPEHUN aHAIOTOBBIM U
U (GPOBBIM TPUOOPOM.
Jlabopamopnuie padbomot u onvimot.
1. OmpeneneHue 1EHbI IeIEHUs IKaJIbl U3MEPUTETHLHOTO MpUdopa.
2. M3MepeHue pacCTOsTHUM.
3. MBmepenue o0bEMaA )KUAKOCTU U TBEPAOTO TENA.
4. OmpeneneHue pa3MepoB MajbIX TE.
5. M3mepeHune Temmneparypbl IIPM IMOMOIIM YKUJIKOCTHOI'O TEPMOMETpA U
JaTyrKa TeMIEPaTyphl.

6. IIpoBenenue uccienoBaHus IO MPOBEPKE TUIIOTE3bI: NAJBHOCTH MOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAIBLHO, TeM OoJblle, YeM OOoJbllle BhICOTA
IyCKa.

Pa3znea 2. IlepBoHayajibHbIE CBeJeHUSI 0 CTPOCHMH BelllecTBA.

Crpoenne BemecTBa: aTOMbl M MOJEKYJbl, HMX pa3Mmepbl. OIbITHL,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenue dactul BemecTBa. CBS3b CKOPOCTH JIBHJKEHHS YacTUL C
TeMIiepatypoii. bpoyHoBckoe nBmwkenme, auddys3usa. BzanmomelicTBue YacTHIL
BEIIECTBA: MPUTSXKEHNE U OTTAIKUBAHHUE.

ArperaTHble COCTOSIHUS BEIECTBA: CTPOCHME Ia30B, KUJIKOCTEM M TBEPIBIX
(kpuctaminueckux) Teia. B3auMocCBsi3b MEX]y CBOWCTBAMU BEIIECTB B Pa3HbIX
arperaTHpIX COCTOSHUAX M UX aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OCcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmronenrie OpOyHOBCKOIO IBUKEHUS.



2. Habmonenue auddysuu.
3. HaOmonenue  siBIeHUM,  OOBSACHSIONIUXCS  MPUTSHDKCHUEM  WIH
OTTAJIKUBAHUEM YaCTHIl BEIIIECTRA.

Jlabopamopnuie padomot u onvimot.

1. OueHka JuaMeTpa aroMa METOAOM PpsloB (C  HCIOJIb30BAaHUEM

dotorpaduii).

2. OnbITHI IO HAOJIIOJEHUIO TEIUIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO ACHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIHKEHUS.

Paznen 3. /IBu:keHHe U B3aMMOIECTBHE TeJl.

Mexanuueckoe JBWKEeHHE. PaBHOMEpHOE M HEpPaBHOMEpPHOE JIBUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM JIBMXKEHUU. Pacd€Tr myTtu u
BPEMEHHU JIBHKCHUS.

SBnenve wHepuuu. 3aKOH WHepuuU. B3aumoneicTBue Ten Kak MpUYUHA
U3MEHEHHUS CKOPOCTH [IBMDKCHHUs Teld. Macca Kak Mepa HWHEPTHOCTH TeJa.
[TnoTHOCTE BemiecTBa. CBS3b IUIOTHOCTH C KOJHUYECTBOM MOJICKYJI B €IUHHIIE
00BéMa BelecTna.

Cuita Kak XapakTepucTHKa B3aumMojaeucTBus Tenl. Cuiia ynpyrocTd W 3aKOH
I'yka. M3aMepeHne cuiibl C MOMOIIBIO JTUHAMOMETpa. SIBIeHHE TATOTCHHS W CHJIa
TshkecTd. Cuiia TSKECTH Ha Apyrux IuaHerax. Bec tena. HeBecomocTs. Cnoxenue
CWJI, HAPABJIECHHBIX MO OAHOM mpsiMoil. PaBHoxelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHNs U TPEHHE MOKOos. TpeHue B MPUPOJI€ U TEXHUKE.

Jemoncmpayuu.

HaGmronenre MexaHU4ecKoro JIBUKEHHUS TeNa.
HN3mepenne cKkopoCTH NPSMOJIMHENHOTO JBUKECHUS.
HaGmronenue siBieHUsT HHEPIIUH.

CpaBHeHHE Macc 1Mo B3aUMOICHCTBUIO TEJI.
Ciio)xeHue CUJl, HalpaBJICHHBIX MO OJHOM MPSIMOM.

Jlabopamopnuie pabomst u onvimeot.

1. OnpeneneHre CKOPOCTH PaBHOMEPHOIO ABWKEHUS (IIapuKa B JKUIAKOCTH,
MOJIETH JICKTPUIECCKOTO aBTOMOOMIIS U TaK Jajee).

1
2
3
4. HabOnroneHve U3MEHEHHS CKOPOCTH IIPH B3aUMOJICHCTBHUH TEJL.
5
6.

2. OmpeneneHue CpeaHEe CKOPOCTH CKOJBKEHUS OpycKa WM IIapUKa IO
HAKJOHHOM MJIOCKOCTH.
OrnpeneneHue MIOTHOCTH TBEPAOTO TeA.

4. OnpIThl, JI€MOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsKeHUs (ngedopMarini)
MPYKUHBI OT MIPUTIOKEHHOMW CHUJIBI.

5. OmnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIBI TPEHHUS CKOJIBKEHHUS OT
BECa TeJla U XapakTepa COMPUKACAKOIIAXCS MTOBEPXHOCTEM.

Pa3nen 4. /laBjieHne TBEPABIX TeJl, dKUAKOCTEH U ra3oB.



Hasnenune. CriocoObl yMEHBILIECHNS U yBEJIMYEHU AaBieHus. JaBneHue rasa.
3aBUCUMOCTh JaBJICHMsS Tra3a OT 00bEma, Temmeparypbl. llepemaua naBneHus
TBEPABIMU TEJIAMU, JKUAKOCTSIMU M raszamu. 3akoH Ilackamng. [IHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JAaBJIEHUS JKUIKOCTU OT TiyOuHbl. ['mapocratmueckuid
napanokc. Coobmiaromnuecs cocyabl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emun u atmocepHoe namieHue. [IpuuuHbl CylecTBOBaHUS
Bo3ayuiHOM oOonouku 3emnu. OmnbiT Toppudemnu. M3mepenue armocdepHOTo
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO J1aBJIEHUs OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTro TaBICHUSI.

JleficTBHE KMIKOCTH M T'a3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatoiuecs cocy/bl.

I'mppasinueckuii npecc.

[IposiBnenue neicTBus aTMOC(PEPHOTO JTaBICHUS.

3aBUCUMOCTb BBITAIKMBAIOIIEH CUJIBI OT 00BEMA MOTPYKEHHOM YaCTU

T€JIa U INIOTHOCTU KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KUIKOCTH.

8. YcioBHE IUIaBaHUs TEJl: IJABAHUE WIM MOTPYXKEHHUE TEJl B 3aBUCHUMOCTHU
OT COOTHOILIEHUS TUIOTHOCTEMN TEJIAa U JKUIAKOCTH.

S L T o

~

Jlabopamopnuie padbomot u onvimot.

1. HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEMA MOTpyKEHHON B
AKUJKOCTh YaCTH TeJa.

2. OnpeneneHue  BBITAIKUBAIONIEH  CWJIBL, JCHCTBYIOLIEM Ha  TeJO,
MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKABAIOIIEH CHJIBI, IEHCTBYIOIIEH HaA TEJIO
B JKMJIKOCTH, OT MAacCChI TeJa.

4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTb BBITAJIKUBAIOWIEH CHIIBL,
JCUCTBYIOIIE HAa TENOo B JKHIKOCTH, OT 00BbEMa TOTPYKEHHOW B
YKUJIKOCTh YaCTH TeJIa U OT IVIOTHOCTHU KUJIKOCTH.

5. KoHCTpynpoBaHue apeomMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpeAEIICHUE €€ TPY30NOABEMHOCTH.

Paznen 5. PaGora u MOIIHOCTb. DHEpPrusi.

Mexanunueckasi pabota. MOIIIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio

paBHOBecusi pbryara. lIpumeHeHune mnpaBuiia paBHOBECHUs pblyara K OJIOKY.



«3onoroe mpaBwino» MexaHuku. KIIJI mpocteix MexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTmdeckas W NOTEHIMANIbHAs DJHEPIUs.
IIpeBpamieHne 0THOrO BHJIa MEXaHUYECKOW SHEPTUM B APYTOW. 3aKOH COXPAHEHUS
DHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBHIX MEXAHNU3MOB.

Jlabopamopnuie padomot u onvimot.

1. Omnpenenenue pabOThl CUIIBI TPEHUS NPU PABHOMEPHOM JBM)KCHHM Tela

10 TOPU30HTAJIbHON MTOBEPXHOCTH.
2. Hccnenosanue yciaoBHM paBHOBECHS pblUara.
3. M3mepenue KIIJ] HaKIOHHOM IJIOCKOCTH.

4. H3yuyeHune 3aKOHA COXPAHEHUSI MEXaHUYECKON YHEPTHH.
8 KIIACC

Paznen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUSA MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKYyJ. ONbITHI, MOATBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOPUH.

Mopaenu TBEPAOrO, >KUJIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannuueckue u amopdubie tena. OObICHEHUE CBOWCTB ra3oB, KUIKOCTEH U
TBEPABIX TE€JI HA OCHOBE TMOJOXKEHUN MOJIEKYISIPHO-KHHETHYECKON TEOpUH.
CmauuBaHue U KamWUISIPHBIE siBJICHUA. TemIoBoe pacuIupeHHe U CKaTHe.

Temnepatypa. CBsizb TeMmepaTypbl CO CKOPOCTBbIO TEIUIOBOTO JIBUYKCHMS
gactull. BHyTpeHHsss sHeprus. CnocoObl H3MEHEHUsS BHYTPEHHEH SHEPrumu:
TeIIonepeaya u COBEpIICHUE paboTHI. Bus TeIUIoNepeaadu:
TEIUIONPOBOIHOCTh, KOHBEKIIWS, U3JTyYEHHUE.

KomnuectBo Temnorel. YaenpHas TEIUIOEMKOCTH BEIleCcTBa. [emIoO0OMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerioBoro Oamanca. [lmaBnenume wu
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapooOpazoBanne u koHnmeHcanus. Mcmapenue. Kumenme. YiempHas TtemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JABJICHUSL.

BnaxHocTbs Bo3myxa.

DHeprus TOIUIMBA. Y IeJbHas TeIIOTa CrOPAHMUS.

[Tpunuunsl padotel TemnoBbix aABurateneid KIIJ[ TtemmoBoro asurartens.
TermnoBble IBUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaOmronenune OpOyHOBCKOTO JABUKEHUSI.
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10.
11.
12.
13.

Ha6monenune nuddysun.

HaGmtonenue siBjeHU cMaulBaHUS U KalTWJUISIPHBIX SBICHUMN.
HaGntonenue TeminoBoro paciumpeHus Tel.

N3meneHne namieHus rasa Mmpu M3MEHEHHH OoObEMa W HarpeBaHUM WIH
OXJIaXKJICHHU.

[IpaBuna n3MepeHus: TeMneparypsl.

Bunaer reronepenaym.

OxnaxxaeHue Npu COBEPILICHUH PaOOTHI.

HarpeBanue npu coBepiiieHnH pabOThl BHEITHUMH CHUJIAMHU.
CpaBHeHME TEINIOEMKOCTEN pa3IMYHbIX BEIIECTB.
HaOnronenue KkuneHus.

HaGtoeHre mocTossHCTBA TEMITEpATyphl MPU TIABJICHHUH.
Mojenu Tenja0BbIX JBUTATEIICH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITHI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSYKEHUS.
OnbITHI 11O BBIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITel IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPABIX TEI.

OmnpeneneHue qaBieHUs BO3yXa B OaJUTOHE IITTPHILA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABJIICHUS BO3AyXa OT €ro
00bEéMa M HArPEeBaHUS WIIN OXJIAXKICHUS.

[TpoBepka runoTE3bl JTUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUYECKOU TPYOKE OT TEMIIEpaTypHl.

HaGmonenne wu3MeHeHHUsT BHYTPEHHEM OSHEpPruu Tella B pe3yJibTare
TEIIoTNepeIau U pabOThl BHEIITHUX CHIIL.

HccnenoBanue siBICHUS TEIIOOOMEHA IPU CMENIMBAHUHU XOJOJHOW H
ropsiueu BO/IBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOTO BOJOH  IIpHU
TEIJI000OMEHE C HAarpeThIM METANTHYSCKUM ITUITUHIPOM.

Onpenenenue yaeabHON TETUIOEMKOCTH BEIIIECTBA.

HccnenoBanue nporecca ucrnapeHus.

OrnpenenieHne OTHOCUTEIILHOMN BIAXKHOCTH BO3/yXa.

Onpenenenue yAaeabHON TETUIOTHI IUIABICHUS JIbJA.

Pa3znen 7. JnekTpuyeckne U MATHUTHbBIE SIBJICHHS.
Onektpuzauust Tena. [[Ba pona anekTpuyeckux 3apsanoB. BzaumopeinctBue
3apspkeHHBIX  Tenl. 3akoH KynmoHa (3aBUCMMOCTh  CHIIBI  B3aMMOJIEUCTBUS

3apsKEHHBIX TEJT OT BEJIMYHMHBI 3aPsI0B U PACCTOSTHUSA MEXLY TeIaMu).
Onekrpuueckoe mnoisie. Hanpsox€HHOCTh 3nektpuueckoro mnojs. [IpuHiun

CYNEepHo3ULMHU dEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snekTpudeckux 3apsigoB. DJIEMEHTAPHbIA JIEKTPUUECKUM 3apsii.
Crpoenne aroma. [IpoBOIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUUYECKU TOK. YCIIOBUS CYIIECTBOBAHUSA DSJIEKTPUUYECKOTO TOKA.
HNcToyHuKkM MOCTOSSHHOTO TOKAa. JIEMCTBUS DJIEKTPUYECKOrOo TOKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUUYECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckasgs 1enb. Cuima  TokKa.  DIJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHUe TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
s yyactka uenu. [locrnemoBaTenbHOE W MapajuiesIbHOE — COEUHEHUE
IPOBOJHUKOB.

PaGota w MoOIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JIeHna.
DneKTpuuecKue 1enyu U MOTpeOUTeNn IEKTPUIECKOM sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctossHHbIE ~ MarHuThl.  B3auMojeicTBHE  MOCTOSIHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe Tojie  JJIEKTpUuUecKoro Toka. IIpumeHenue
3JIEKTPOMArHuTOB B TEXHUKE. [[efiCTBHE MarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
DJIIEKTPOABUTATENIb TOCTOSIHHOIO TOKa. lICMOJb30BaHUE DJJIEKTPOJBUTATEIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SBneHue 3aeKkTpoMarHuTHOW uHAykuu. [Ipasuio Jlenna.
DneKTporeHepaTop. CrnocoOb1 MOJTyYEHHUS ANEKTPUYECKOU DHEPTUH.
DNEKTPOCTaHIIMK Ha BO30OHOBIISIEMbIX HCTOYHUKAX SHEPTHUH.

Jemoncmpayuu.

DJeKTpU3alus Te.
JIBa poja 3JIEKTPUYECKUX 3apsAJI0B U B3aUMOJICCTBUE 3apsSKEHHBIX TEI.
Y CTpONCTBO U JEUCTBUE JIEKTPOCKOIIA.
DneKTpocTaTuyecKasl MHIYKIIHS.
3aKOH COXpaHEHUS ANEKTPUUYECKHUX 3apsido0B.
[IpOBOTHUKH U JUBTIEKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO MOJIS.
HcTouHrkHn NOCTOSTHHOTO TOKA.
JIelcTBUA 3IIEKTPUUECKOTO TOKA.
. DNEKTPUYECKHUI TOK B KUJKOCTH.
. 'a30BB11 pa3psa.
. I3mepenune cuibl TOKa aMIepMeETPOM.
. I3Mepenune 35eKTpuYecKOoro HanpsKeHUs: BOJIbTMETPOM.
. Peocrar n marazuH cCOnpoOTUBIICHUM.
. BzaumoieiicTBre OCTOSTHHBIX MAarHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTH Pa3/I€JICHUS IMOJIOCOB MATHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHrue MarHUTHBIX MOJIEN ITOCTOSTHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTHoe 1ojie TOKa. DIEKTPOMArHUT.

JlercTBME MAarHUTHOTO T0JI1 HA IIPOBOJHUK C TOKOM.

DIIEKTPOABUTATEIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABIECHUSA SIIEKTPOMArHUTHOM UHIAYKIUH.

Omnbrtel @apajes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBHH €T0
BO3HUKHOBCHMS.

DIIEKTPOTE€HEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuwie padomut u onvimot.

1.

o vk~ ow

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOAEHUIO DJICKTPHU3allMM  TEJl HWHAYKIHMEH | 1pu
CONIPUKOCHOBEHUH.

UccnenoBanue JE€UCTBUS DJIEKTPUUYECKOrO TMOJS HAa MPOBOJHUKUA U
TADTICKTPUKHU.

CoOopka u nmpoBepka pabOThI JIEKTPUIECKOH 1IN MOCTOSHHOTO TOKa.
N3Mmepenue u peryimpoBaHUe CUIIbI TOKA.

N3Mmepenue u peryimpoBaHue HANPSKCHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MUAYIIETO YEpPE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHHS HA PE3UCTOPE.

OnbITHL, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD AIEKTPUYECKOTO
CONPOTUBIICHUS] TPOBOJHUKA OT €ro [JIWHBI, [UIONAAu MONEPEYHOr O
CEUYEHUs U MaTepHaa.

[IpoBepka mpaBWiIa CIHOXKEHHS HANPSHKECHUM TIPU  IMOCJIEN0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia [Js CHIBl TOKa MNpPU MAPaJUIETBbHOM COEAUHEHHUH
PE3UCTOPOB.

Omnpenenenue pabOThI AAEKTPUIECKOTO TOKA, HIIYIIIETO YepPe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH  3JIEKTPUYECKOrO TOKA, BBIAEISAEMOW Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, UAYIIETO 4YEpPE3 JIAMIIOYKY, OT
HaNpsHKEHUs Ha HE.

Onpenenenue KIIJ[ narpeBatens.

HccnenoBanre MarHUTHOTO B3aUMOJAEHCTBUS TOCTOSIHHBIX MATHUTOB.
N3ydyeHne MarHWTHOrO TMOJII IOCTOSHHBIX ~MAarHUTOB IIPU KX
00BEIMHEHUY U Pa3/ICIICHUN.

HccnenoBanne AeUCTBUSA AIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPENKY.



17. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJCUCTBUS
KaTyIIKA ¢ TOKOM M MarHura OT CWIbl TOKa W HalpaBlICHUS TOKa B
KaTyILKe.

18. MI3yueHue nercTBUsA MarHUTHOTO II0JIS1 Ha IIPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue U U3ydeHue padoThl JIEKTPOABUTATEIIS.

20. M3smepenne KII/] anexTpoaBUraTenbHON yCTaHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMM:
HCCIICIOBAHUE H3MEHEHUM 3HAYEHHUs U HANPABICHUS HWHIYKIMOHHOIO

TOKA.
9 KUIIACC

Pa3znen 8. Mexanu4yeckue siBJICHUS.

Mexannueckoe JABWKeHHe. MarepuanpHas Touka. Cucrema OTCU€TA.
OTHOCHUTEIBPHOCTh MEXAaHUYECKOr0 JBU)KEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nB>keHne. HepaBHOMepHOE NpsiMOJIMHETHOE ABMKeHUE. CpeHsas 1 MTHOBEHHas
CKOpOCTb T€Jia TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenue. PaBHOyckopeHHOE mpsMoiinHEiHOe JBrkeHue. CBoOOgHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE ABMKEHHE TO OKpY>KHOCTH. Ilepron m ywactora oOpaleHwus.
JIuneliHas U yriaoBasi CKOpOCTH. LIeHTpocTpeMUTEIBHOE YCKOPEHUE.

[Tepsoiii 3akoH Hbtotona. Bropoii 3akoH HeroToHa. Tperuit 3akon HeroToHa.
[IpuHIMII Cynepno3uLnu CHJL.

Cuia ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Chjla
TPEHUSI TIOKOsL, IPYTUe BUIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nageHud. JBmxkenue mianer Bokpyr Connua. IlepBasi kocmmuueckasi CKOPOCTb.
HesecoMocTs u neperpys3ku.

PaBHOBecue maTtepranibHOW TOUKH. AOCONIOTHO TBEpIOE Teino. PaBHOBecue
TBEPIOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHusa. MoOMeHT cuiibl. LIeHTp TsKecTH.

Nmnynbee Tena. 3menenue ummysnbsca. UMmynbe cuibl. 3aKOH COXpaHEHUS
MMITyJibCa. PEakTUBHOE IBUKEHHUE.

Mexanndeckass paboTa W MOIIHOCTh. PaboTa cuil TSKECTH, YIPYTOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHUS TENa, TOJIHIATOTO HaJ
MMOBEPXHOCTHIO 3eMiH. [IloTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprusi. TeopeMa 0 KMHETHYECKOW AHEPrUU. 3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpayuu.

1. HaOmronenrie MEeXaHUYECKOTO JIBHXKEHHUS! Te€Jla OTHOCUTENIBHO Pa3HBIX TEJ

OoTCY€Ta.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHME TyTEd W TPACKTOPHUM ABMKEHUS OJHOIO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCUETA.

N3mepenne CKOPOCTU U YCKOPEHUS MPSIMOJIMHEUHOTO JIBUKEHHUS.
HccnenoBanue Mpu3HAKOB PaBHOYCKOPEHHOTO JIBUKEHUS.

HaGmronenue nBuxkeHUs Tela Mo OKPY>KHOCTH.

HaGmronenne MmexaHU4YeCKuX SIBICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JBHXKCHHUU
OTHOCUTENBHO KaOMHETa (PU3UKHU.

3aBUCUMOCTh YCKOPEHHUSI Tela OT MacChl Tela U JICUCTBYIOIIEH Ha HETO
CUJIBI.

HaGmtoneHne paBeHCTBa CUIT TPU B3aUMOJICHCTBUU TE.

N3menenue Beca Tena npu yCKOPEHHOM JIBUYKECHUH.

Ilepenaua umiysibca npu B3aMMOJEUCTBUU TEIN.

[IpeobpazoBanus SHEPTUU NMPU B3aUMOJICHCTBUHU TEJI.

CoxpaHeHue UMNyJbCca MPU HEYNPYTrOM B3aUMOJICUCTBUH.

CoxpaHeHue UMIyJibca Mpu a0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmtoneHne peakTHBHOTO JIBUKEHUS.

CoxpaHeHrne MeXaHUYECKON YHEPTUM MPU CBOOOTHOM TaJICHUH.
CoxpaHeHue MEXaHUUYECKOM PHEPTUM TIPHU JIBUKEHUM TeJa MO 1eHCTBUEM
MIPYKUHBI.

Jlabopamopnuie padbomot u onvimot.

1.

KoHcTpyupoBanue TpakTa Juisi pasroHa U JaJbHEHIIEro paBHOMEPHOTO
JBUKEHUS TIapUKa WA TEISKKH.

Omnpenenenue cpeaHeld CKOPOCTH CKOJBXKEHUs OpycKa WIM JABUKCHUS
HIapyKa 1Mo HaKJIOHHOM MIOCKOCTH.

Onpenenenue yCKOpEHHsI Tejla MPU PABHOYCKOPEHHOM JIB)KEHUU T10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU NPH PaBHOYCKOPEHHOM
IBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka THUMOTE3bI: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHH 0O€3
HAYaJIbHOW CKOPOCTH IIYTH OTHOCATCA KakK psJ HEYETHBIX YHUCET, TO
COOTBETCTBYIOIIME MTPOMEKYTKH BPEMEHH OJJUHAKOBHI.

HccnenoBanne 3aBUCHUMOCTHA CHJIBI TPEHHS CKOJIBKEHHS OT CHIIBI
HOPMAaJILHOTO JaBJICHUS.

Omnpenenenne kodhPUIMEHTa TPEHUS CKOTBKCHUS.

Omnpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenne pabOTHl CUJIBI TPEHHS TPU PAaBHOMEPHOM JIBIKCHUH Teja
10 TOPU30HTAIIEHON TTOBEPXHOCTH.



10. OnpeenieHne  paboOThl  CUJIBI  YIIPYTOCTH MpU  NOABEME Tpy3a ¢
MCI0JIb30BAaHUEM HEMOJBM>KHOTO U MOABUKHOTO OJIOKOB.

11. I3ydenue 3aKkoHa COXpaHEHHUS DHEPTHUH.

Pasznen 9. Mexanun4yeckue Koj1e0aHUA ¥ BOJHBI.

KonebarenpHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKKU KOJCOAHUN: TIEPHO/I,
4acToTa, aMILIATyaa. MaremMaTHudecKUuii U NpyKUHHBIA MasTHUKU. lIpeBpaieHue
SHEPrUU MpPH KOJIeOATEIHHOM BUKEHUU.

3aryxaromue  koneOaHud.  BolHyxneHHole — koneOanus.  Pe3oHaHc.
Mexannueckue BoiHbL. (CBOHCTBA MEXaHMYECKMX BOJH. [IpomoneHble U
NOMNEPEYHbIE BOJIHBIL. JlIMHA BOJHBI M CKOPOCTh €€ pacnpOCTPaHEHMS.
MexaHn4YecKUe BOJHBI B TBEPAOM TEJIE, CECMUYECKHUE BOJIHBI.

3Byk. I'poMKOCTh 3BykKa W BbicoTa ToHA. OTpakenue 3Byka. MHPpa3Byk u
YIIBTPA3BYK.

Jemoncmpayuu.

1. HabGmonenune koneOaHuii Ten MoJ OEWCTBUEM CHIIBI TSXKECTH U CHIIBI
YIPYTOCTH.

HaGmonenue konebanuii rpy3a Ha HUTH U Ha TPy KHUHE.

HaGmronenue BhIHYKICHHBIX KOJIEOAHUN U pe30HaHca.

PacnpocTpanenue npoioibHbIX U MONEPEYHBIX BOJIH (Ha MOJEIN).

Habmnronenune 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTHYECKHI PE30HAHC.

Jlabopamopnuie padbomot u onvimeot.

1. OmnpeneneHue YacTOoThl W IMepuojia KoJeOaHMH MaTeMaTU4eCKOTro
MasiITHUKA.
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2. Ompezenenue 4acTOTHI M Miepruoa KoieOaHuil MPY>KMHHOTO MAasITHHUKA.
3. HccnepoBanue 3aBUCHUMOCTH TIEpHOJa KOJeOaHUN MOABEIICHHOTO K HUTU
rpy3a OT JJIMHbI HUTH.
4. VccmenoBaHue 3aBUCUMOCTH TEpHOJIa KoJieOaHUN MPY>KUHHOTO MasiTHUKA
OT Macchl Irpysa.
5. IIpoBepka HE3aBHCHUMOCTH TEpHOJa KojeOaHuil Tpy3a, MOJIBEIICHHOTO K
HUTH, OT MacChl rpysa.
6. OmbITBI, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTh IepuoAa  KojeOaHwid
MPYKUHHOTO MASITHUKA OT MACCHI TPy3a U KECTKOCTH MPYKUHBI.
7. V3mepenne ycKopeHus CBOOOTHOTO TafCHUSI.
Pazznen 10. Di1eKkTpOMarHuTHOE 10JI€ ¥ 3JIEKTPOMATHUTHbIE BOJTHBI.
DONEeKTPOMArHUTHOE  ToJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
3NEKTpOMarHuTHoIX BOJIH. [llkama snexkrpoMarHuWTHBIX BOJIH. Mcmosb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.



OneKkTpoMarHuTHas npuponaa ceera. CkopocTh cBeTa. BOIHOBBIE CBOWCTBA
CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMarHUTHBIX BOJIH.

2. BoaHOBBIE CBONMCTBA CBETA.

Jlabopamopnuie padomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJIH C TMOMOIIbIO MOOWIIBHOTO

TenedoHa.
Pa3gea 11. CBeToBbIE SIBJICHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBETAa. [IpssmonuHeHOE

pacnpoctpanenue ceta. 3atMenusi Connia u Jlynsl. Otpaxkenue cpeta. [lnockoe
3epKaio. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenune cBeta. 3akoH TmperaomieHus cBera. [lomHoe BHyTpeHHEe
OTpakeHue cBera. VICmonab30BaHWE TOJHOTO BHYTPEHHETO OTpPaXEHUs B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xox onyuerr B gumH3e. OnTuueckas cucrtema (Qortoamnmapara,
MUKPOCKOIIAa M Tejieckomna. ['ma3 kak omnrThueckas cuctema. biau3opykocTh u
JaTbHO30PKOCTb.

Paznoxenne Oenmoro cBera B crnektp. Onbitel HetoTona. Crnokenue
CIEKTPAJIbHBIX IBETOB. J(Mcniepcus ceera.

Jemoncmpayuu.

[IpssMonMHEHHOE PacpOCTPAHEHUE CBETA.

OTtpaxeHue cBera.

[Tony4yenue n3o00paxeHNi B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3epKaJiax.
[Ipenomnenue cBera.

OnrTuueckuii CBETOBO/I.

Xo ydelt B coOuparomiei JuH3e.

XO0J 1yden B pacCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOILBIO JTUH3.

[TpunHIMn neiicTBus doToarnmapata, MUKPOCKOTA M TEIECKOIA.

10. Monens ri1asa.
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11. Pa3noxenue 6e10ro cBETa B CIIEKTP.

12. IlonmyueHnue 6e10r0 CBETA MPHU CIOKESHUHU CBETA Pa3HBIX IIBETOB.

Jlabopamopnuie padbomot u onvimol.

1. HccnenoBaHue 3aBUCHUMOCTH yTJIa OTPa)XKCHUS CBETOBOTO Jydya OT yrja
MaJICHUSI.

2. M3ydeHue xapaKTEpPUCTUK U300pakeHUs TpeaMETa B IJIOCKOM 3epKaje.

3. HccnenoBanue 3aBUCMMOCTH yTila MPEIOMIICHUSI CBETOBOTO Jiyda OT yrja
MaJICHUs Ha TPAHUIIE «BO3TYyX—CTEKIIO».



4. TlonyuyeHue N300paK€HU C MOMOILBIO COOMpPAIOLEH JTUH3BI.
Omnpenenenue HOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI cOOUparomen
JIUH3BI.

6. ONBITHI 110 PA3JI0KEHUIO OETIOTO CBETA B CIIEKTD.

OnbITEl IO BOCTPUATHIO I[BETa MPEAMETOB MPHU WX HAOIIOICHUH Yepe3
LIBETOBbIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Onwitel Pesepdpopna v mianerapHas mMojenb atoma. Moaens atoma bopa.
Ucnyckanue u noryonieHue ceeta atomoM. KBaHThl. JInHeUaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
sapa. HykmonHnas wmopens atomHoro snapa. WM3orombl.  PanuoakTuBHBIC
npeBpainieHus. [lepuos momypacmnaga aTOMHBIX SIAEDP.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHHS 3apsIOBOTO U MAacCOBOT'O YHCEIL.
DOHeprusi CBsi3M aTOMHBIX sifep. CBsi3b Macchl W 3Hepruu. Peakuumu cuHTE3a |
nenenus sanep. Ucrounuku suepruun CosiHia 1 3BE37.

Anepnas sHepretuka. JeWCTBUS pPAAMOAKTUBHBIX H3JIYYCHUN HaA JKHUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUs U MOTJIOUIEHUS.

2. CrnekTpbl pa3IMYHbIX Ia30B.

3. CnekTtp Boaopoa.

4. HaOmonenue TpekoB B kamepe BuuibcoHa.

5. Pabota cuéTumka HOHU3UPYIOUIUX U3ITYUCHUH.

6. Peructpamus uzinyyeHus NpupoAHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie padbomut u onvimel.

1. HaGmroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYCHUSI.

2. HccnenoBanue TPEKOB: M3MEPEHUE SHEPrHUM YacTHIbI MO TOPMO3HOMY

nyTa (1o gororpadusim).

3. M3mepenwue paanoakTUBHOTO (poHa.

IHoBTOpPHUTEIBLHO-00001IAKO NI MOTY.Ib.

[ToBTOpUTETHEHO-0000MIAIONTUH MOAYIh TIPEAHA3HAYECH I CUCTEMAaTHU3aINH
U 0000mIeHWS  TPEIMETHOTO  COACpPXKAHUS U ONBITa  JIEITEIHLHOCTH,
MPUOOPETEHHOTO TPU M3YyUYCHUU BCETo Kypca (PU3HMKH, a TAaKXKE I MOJATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy M0 (Qu3WKe s 0O0ydarouuxcs,
BBIOPABIIINX 3TOT yU4EOHBIN MpEMET.

[Ipu M3ydyeHHU JAHHOTO MOJYJISI PEATU3YIOTCS U CUCTEMAaTU3UPYIOTCS BUJIbI
JESITENHPHOCTH, HA OCHOBE KOTOPBIX 00ECMEYMBACTCS MOCTIKCHHUE TPEIMETHBIX H
METaNpeIMETHBIX  IUIAHUPYEMBIX  PE3YyJbTaTOB  00yueHus, (dopmupyercs
€CTECTBEHHOHAYYHAasl TPaMOTHOCTh: OCBOCHHUE HAYYHBIX METOJOB HCCJEI0BaHUS



SBJICHUN NPUPOALI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSACHITH (PU3HUECKHUE
SIBJICHUS, TPUMEHSSA [OJYYCHHbIC 3HAHUs, pelarb 3aJadyd, B TOM YHUCIIE
Ka4ECTBECHHBIC U DKCIICPUMEHTAJIbHbIE.

[IpyHOIMNIHANBEHO AEATEIIBHOCTHBIM XapaKTep JAHHOTO pas3felia pean3yeTcs
32 Ccu€T TOro, 4YTO OOydYarolIuecs BBIMOJHAIOT 3aJlaHus, B KOTOPHIX UM
[peJIaraeTes:

Ha OCHOBE [IOJyYEHHBIX 3HAHUW pacro3HaBaTh M HAY4YHO OOBICHATH
dbu3nUecKue SIBJICHUS B OKPYIKAIOIICH IPUPOJIC U MOBCETHEBHOMN KU3HH;

UCIIOJIb30BaTh HAYYHBIE METOJIbl HCCIIe0BaHUs (DU3NYECKUX SIBIICHUH, B TOM
YHUCIIe 1S POBEPKU TUIIOTE3 U MTOJYYECHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSICHSITh Hay4YHbIE OCHOBBI HamOoJie€ BaXKHBIX JOCTHKEHUU COBPEMEHHBIX
TE€XHOJIOTUM, HAIIPUMED, TPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUM HA OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BHJIOB
SHEPTUMU.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

N3yuyenue ¢pu3NKM HA ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUsl HAIPaBJIEHO

Ha JIOCTWXKEHUE JIMYHOCTHBIX, METAPEAMETHBIX U IPEAMETHBIX 00pa30BaTEeIbHBIX
pE3yJIbTATOB.

B pesynbraTe usydenus pu3NKu Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) naTpMOTHYECKOr0 BOCIUTAHUS:

— IMPOSIBJIEHNE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUKCKOMN
bu3nUecKol HAyKH;

— [IECHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpa:kKIaHCKOr0 M YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— FOTOBHOCTh K aKTUBHOMY y4YacTHUIO B OOCYXKJIEHUH OOIIECTBEHHO 3HAUYMMBIX
U JTHYECKUX MpoO0JeM, CBS3aHHBIX C TMPAKTHYECKUM TMPUMEHEHUEM
JTOCTH)KCHUHN (DU3UKWU;

— OCO3HAaHHUE BAXHOCTH MOPAIBHO-ITUYECKUX MPHUHIMUIIOB B JI€ATEIBHOCTH
YYEHOTO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUS:

— BOCHPHATHE 3CTETHMYECKHX KauecTB (PU3NYECKOW HayKu: €€ TapMOHUYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, JTAKOHUYHOCTH;

4) HeHHOCTH HAYYHOI' 0 NO3HAHUSL:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTa
MTO3HAHUSI MHUPA, OCHOBBI PA3BUTHUSI TEXHOJIOTHM, BAXKHEUIIIEH COCTAaBIISIOLICH
KyJIbTYPBI;

— pa3BUTHE HAy4YHOM JIOOO3HATENBHOCTU, MHTEpEca K HCCIEI0BATEIbCKOM
NEATENbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI W  3MOLMOHAJIBHOIO
0J1aronosy4us:

— OCO3HAaHHWE LIEHHOCTH 0e30macHoro oopaza >KU3HU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHUpPE, BaXXHOCTH TMpaBuUil O€30MaCHOrO TMOBEACHUS Ha
TpPaHCIOPTE, HAa AOPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM OO0OpYJOBAaHUEM B
JIOMAITHUX YCIIOBHUSIX;

— chopmMupoBaHHOCT, HaBbIKa pedIeKCcHH, MPU3HAHWE CBOETO TIpaBa Ha
OImMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eI0BeKa;

6) TPy10BOr0 BOCIIMTAHMS

— AaKTUBHOE y4YacTHE B PEIICHUU NPaKTHUUYECKUX 3a7ay (B paMKaxX CEMbH,
o0pa3oBaTeIbHON  OpraHu3alMu, ToOpoja, Kpas) TEXHOJOTUYECKOWM U



COIIMAJIbHOM HAIMpPaBICHHOCTH, TPEOYIOIMX B TOM 4YHCIE U (UBHUYECKUX
3HAHMHU;

e — UHTEPEC K MPAKTUUYECKOMY U3YUEHUIO TPOeCcCuii, CBI3aHHBIX C (DU3UKOI;

e 7)3KOJOrH4eCKOro BOCIIMTAHUSA:

e — OpHUEHTalMs Ha MPUMEHEHUE (PU3NUYECKUX 3HAHUM JJIsl PEIICHHsS 3ajad B
o0JlacTh OKpy’Karolel cpenapl, MUIAHUPOBAHUS TIOCTYNKOB M OILEHKH HX
BO3MOXHBIX MTOCIEICTBUI I OKPYKAIOIIEH CPEbI;

e — OCO3HaHHWE TrI00AILHOTO XapakTepa SKOJIOTHYECKUX MpoOieM M MyTed ux
pelieHus;

e 8) aganTanuMm K M3MEHSIOUIUMCH YCJIOBUSAAIM CONMAJIBLHOM W NPHPOIHOM
cpebl:

e — TMOTPEOHOCTh BO B3aMMOJICCTBMU MPH BBHINIOJHEHUU HCCICIOBAHUN U
MPOCKTOB (PU3MUECKONW HAMPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHX;

e — TIOBBIIIEHWE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTHUYECKYIO
NesITeIbHOCTD;

e — MOTPEeOHOCTH B (HOPMUPOBAHUU HOBBIX 3HAHUMU, B TOM YHCie (POPMYIUPOBATH
U7, TIOHSATHUS, TUIIOTE3bI O GU3UIECKUX 0OBEKTAX U SBIICHUSIX;

e — OCO3HaHME Ne(PUITUTOB COOCTBEHHBIX 3HAHMKM U KOMIIETEHTHOCTEH B 00JIacTH
[1)76370 478

e — IUTAHUPOBAHUE CBOETO0 pPA3BUTUS B NPHOOPETEHWU HOBBIX (HUZUIECKUX
3HAHUM;

e — CTpPEMJICHUE aHAJM3UPOBATH M BHISBIISITH B3AUMOCBSI3H IMPUPOIBI, OOIECTBA U
SKOHOMHUKH, B TOM YHUCJIE C UCIIOIH30BaHUEM (PU3NUECKUX 3HAHM;

e — OIICHKAa CBOMX JCWUCTBUM C YUETOM BIMSHUS Ha OKPYXKAIOIIYIO CpEny,
BO3MOYKHBIX TJIOOQTBHBIX MTOCEACTBUM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbTaTe OocBOEHHsA MporpaMMbl 1o (U3MKE HA yPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0ydaromierocst OyayT copMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAIbHBIC YUCOHBIC ICHCTBUS.

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

Bba3oBble JJoruueckue JelcTBUA:



BBISIBISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIE MPU3HAKA OOBEKTOB
(ssBIEHUI);

yCTaHaBJIMBAaTh CYIIECTBEHHbIN MPU3HAK KJIACCU(PUKALMU, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTHU U MIPOTUBOPEYUS B pAaCCMaTPUBAEMBbIX (paKTax,
JAHHBIX U HAOMIOJIEHUAX, OTHOCAIIMXCS K (PU3UUECKUM SIBICHUSIM;
BBISIBJISITh TPUYMHHO-CJIE/ICTBEHHbIE CBSI3M TMPU HM3YUYEHUH (U3UUECKUX
SBJICHUW U TMPOLIECCOB, J€NaTh BBIBOJbI C MCIOJIb30BAHUEM JI€yKTUBHBIX
U UHJIYKTUBHBIX YMO3aKJIIOYEHUH, BBIIBUTaTh TUIIOTE3bl O B3aUMOCBS3IX
(u3nUecKUX BETUYMH;

CaMOCTOSITEJILHO BBIOMpPATh CHoco0 penieHUs y4yeOHOM (Qu3nyeckon
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIICHMs, BbIOOp Hauboliee
HOJIXOJISIIET0 ¢ YUETOM CaMOCTOSATEIBHO BBIJIEIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKUeE JeiiCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT IMO3HAHUS;
IPOBOAUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IJIaHY ONBIT, HECIOXKHBIN
¢uznueckuii SKCIEPUMEHT, HEOONIbIIOE HCCIAEAOBAHUE (PU3UUECKOTO
SIBJICHUS;

OLICHMBATh Ha TMPUMEHUMOCTh U  JOCTOBEPHOCTh HMH(POpPMAILIUIO,
MOJIYYEHHYIO B X0JI€ UCCIIEOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATEIHLHO (POPMYNIHPOBATH 000OIIEHNS U BBIBOJIBI 10 pe3yJbTaTaM
POBEIEHHOTO HAOJIIOICHUS, OTIBITA, UCCIIE0OBAHMS;

IPOrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MIPEANOIOKEHNUS 00 UX Pa3BUTUU B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3JIMYHbIC METOJbI, HHCTPYMEHTBI M 3aIpPOCHl TIPH MTOUCKE U
orOope WHPOpPMAIUA WM JTaHHBIX C y4ETOM MPEMIOKEHHOUW Y4eOHOU
dbu3nvecKoi 3a1a4m;

aHAM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAIUIO
Pa3TUYHBIX BUIOB U (OPM TPEICTABICHNUS,

CaMOCTOSITETILHO ~ BBIOMPATh ONTUMAIbHYIO (GOpMY TpeICTaBICHUS
uHQOpMAIIMM W WUTFOCTPUPOBATH peIIaeMble 3aJadll  HECIOKHBIMHU
cXeMaMHu, TuarpaMMaMi, HHOU TpaduKoi U WX KOMOUHAIIHSIMH.

KoMMyHuKaTHBHBIE YHUBEPCAJbHbIC Y4eOHbIE 1eHCTBUA:

B XOA€ OOCYXAeHHS y4eOHOro maTepualia, pe3yabTaTOB Ja0OpaTOPHBIX
paboT U MPOEKTOB 3a7aBATh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TeMbI U
BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA PEIICHUE 3aadd W TOJIEpIKaHHe
0J1aroKeaaTeaIbHOCTH OOIICHHS,



COMOCTAaBJATh CBOM CYXKIEHUS C CYXKACHUSIMH JPYIMX YYaCTHUKOB
auanora, OOHapyXUBaTh Pa3IM4Ue U CXOJCTBO NO3ULIUNL;

BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
MyOJUYHO MPEACTABIATh PE3YyJIbTaThl BBIMOJHEHHOTO (PU3UYECKOTO OMBITA
(3KCIIEpUMEHTa, UCCIEOBaHMs, IPOEKTA);

NOHMUMAaTh W HUCIOJb30BaTh  MPEUMMYIIECTBA  KOMAaHAHOW U
MHIUBUAYAbHOM paboOThl MpU pEUHIeHUHM KOHKPETHOW (U3HUECKOU
po0IeMBI;

OPUHUMATh LEJIM COBMECTHOM NIE€SATENbHOCTH, OPTraHU30BbIBATH JECHCTBUS
no e€ JOCTHKEHUIO: paclpeiessaTh poJid, OOCYXAaTh MPOIECChl U
pe3yIabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOIBKHUX JIIOJICH;
BBITMOJHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3ysbTaTa 1o
CBOEMY HAIpAaBICHUIO U KOOPJIAUHUPYS CBOM JEUCTBUS C JApPYTUMHU
YJIeHaMH KOMAaH/Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITENILHO C(OPMYIHPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUA.

PeryasiTUBHbIC YHHUBepCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B JKU3HEHHBIX M YU4E€OHBIX CUTYalHsIX, TPEOYIOIIHNX
IUTsE petieHust GU3NIEeCKuX 3HaAHMI;

OPUEHTUPOBATHCS B  PAJMMUYHBIX  MMOAXOAAX MNPHUHATHUS  PEIICHUM
(MHIUBHYaTbHOE, TPHUHITHE PEIICHUS B TPYIIE, NMPUHATHE DPEIICHUN
TpYIIIOi);

CaMOCTOSITEIILHO COCTABIIATH AITOPUTM pElIeHUs GU3MUECKON 3a7a9u WU
IUTaHA WCCJIEOBAHUS C YYETOM HMEIOMIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh Mpe/jiaraeMble BAPUAHTHI PEIICHUM;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYallMH U IPEeAJIaraTh IJlaH €€ U3MEHECHUS;
OOBSCHATh TPUYMHBI  JOCTWKEHUSA  (HEHOCTH)KCHHS) PE3yJbTaTOB
JeSITEIPHOCTH, IaBaTh OINICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JCSATEIBHOCTH (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nUecKoro WCCIENOBAaHWUS WM TPOEKTa) HAa OCHOBE HOBBIX
OOCTOSITENIBCTB, W3MEHHBIIMXCS CHUTYyallMid, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIINX TPYAHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTh Ce0sl HA MECTO APYroro 4yejaoBeKa B XOJ€ CHOpa WIM JUCKYCCHHU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOro;



MPU3HABaTh CBOE MPABO HA OIIMOKY MPHU pEelIeHUH (PU3HUECKUX 3a7a4 WIN
B YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYroro.

NPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenusi B 7 Kjaacce mpeMETHbIE pe3yIbTaThl Ha 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

WCIIOIb30BaTh  TMOHATHA: (PU3MYECKUE UM  XUMHYECKUE  SBJICHUS,
HaOJI0JICHUE, SKCIEPUMEHT, MOJEeib, TUIOTE3a, €AUHUILI (HU3UYECKUX
BEJIMYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BellecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYECKOE JBIKEHHE (paBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpUS, PABHOACHCTBYIOIIASL
cuia, nedopmanus (ympyrasi, IIacTUYecKasi), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IBL;

paznuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHUE YACTHUIl BEIECTBA,
PaBHOMEPHOE  JBH)KCHHE, HEPABHOMEPHOE  JIBUJKCHUE, HWHEPLHUS,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPJIBIX TEJI C 3aKPEIJIEHHOM OCBHIO
BpalllcHUs, TMepefaya [aBji€HUS TBEPJABIMU TEJIaMH, >KUJIKOCTAMHU W
razamMu, arMocdepHoe [aBlieHHWe, IUIaBaHHWE TeJ, MpeBpalleHUs
MEXaHUYECKOW HHEPTHH) MO ONUCAHMI0 MX XApaKTEPHBIX CBOMCTB M Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBIICHUE;
pacmo3HaBaTh NPOSBICHUE U3YYCHHBIX (U3MYECKUX SBICHUN B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
IIPUMEPBI JBUXKEHHUSI C PA3JIMYHBIMU CKOPOCTAMHU B JKUBOM U HEXKUBOU
IPUPOJAE, JEUCTBHE CWIBI TPEHUsS B IPUPOAE M TEXHHUKE, BIIASHUE
aTMOC(EpHOTO J1aBJICHUS Ha KMBOW OpPraHHU3M, IJIaBaHUE PbIO, phIuaru B
TEJIe YeJIOBEKa, MPU 3TOM MEPEeBOIUTH MPAKTUUYECKYIO 3a7a4y B yUeOHYIO,
BBIJIETISATH CYIIECTBEHHBIC CBOMCTBA (TPU3HAKH) (PU3NYECKUX SIBICHUMH;
ONKCHIBATh MU3YyUYEHHBIC CBOMCTBA Tel M (DU3UUYECKUE SIBICHHS, UCTIONB3YS
dusznueckne BeTMUMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpEM,
IIyTh, CKOPOCTb, CPEAHAS CKOPOCTh, CUJIa YIPYIOCTH, CUJIA TSAKECTHU, BEC
Tena, cuila TPeHWs, HaaBieHue (TBEPIOro Tena, >KUIKOCTH, Tasa),
BBITAIKMBAIOIAS CHJIA, MEXaHWYEeCKas pabdoTa, MOUTHOCTbh, TUICYO CHIIBI,
MOMEHT CWIbI, KO3(P(OUIMEHT TOJE3HOTO JEHCTBUS MEXaHWU3MOB,
KMHETHYECKasi W TOTEHUHAJIbHAS HEPrus), MpU OMNHCAHUM MPABUIBHO
TPaKkTOBaTh  (PUBMYECKUA  CMBICT  HMCIHOJIB3YEMBIX  BEJIMYHUH, HUX
0003HaueHUsI W CAWHHIBI (U3UYECKUX BEITUYHH, HAXOIUTh (HOPMYIIBI,
CBS3bIBAIOIINE JJAHHYIO (PU3UYECKYIO BEIIMUYUHY C APYTUMU BEIUYUHAMH,
CTPOUTH rpadUKU MU3YyUYECHHBIX 3aBUCUMOCTEHN (PU3UUECKUX BEJIUYUH;



XapaKTepu30BaTh CBOMCTBA Tes, (U3UYECKUE SBICHHUS U THPOLECCHI,
UCIIOJb3Ys MpaBUiia CIOKEHMsI CUl (BAOJb OJHOW IpsiMoOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBECHs pblyara (0yoka),
«30JI0TO€ TpPaBWJIO» MEXAHHMKH, 3aKOH COXPAaHEHUS MEXaHMYECKOU
SHEPruu, NpHU HTOM JaBaTh CIOBECHYIO (OPMYIUMPOBKY 3aKoHa H
3aMMChIBATh €M0 MATEMATHYECKOE BHIPAXKEHHUE;

O0BSACHATH (PU3UUECKHUE SBIICHUS, IPOLIECCH] U CBOICTBA TE€J, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil MNPaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJIATh MPUYUHHO-CIIC/ICTBEHHBIE CBS3U, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKUX IIAroB ¢ Oomopoil Ha 1-2 M3y4EeHHBIX CBOWCTBA (HPU3UUYECKUX
ABJICHUN, (PU3NUECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3anayd B 1—2 JEHCTBUSA, MCHOJb3YyS 3aKOHbI U
(GopMyIbl, CBs3bIBAIOIINE (DU3MUYECKUE BEJIMYMHBI: Ha OCHOBE aHaIM3a
yCIIOBUS 3a/1ayyl 3aMMChIBATh KPATKOE YCIOBHE, MOACTABIATH (PU3NUYECKUE
BEJTUYUHBI B (OPMYJIBI U TPOBOJHUTH PACUY€Thl, HAXOJIUTh CIPABOYHBIC
JTaHHbIe, HEOOXOAUMBIE ISl PEIIeHUs 3aj]a4, OLEHWBATh PEATUCTUYHOCTD
MOJIY4EeHHON (DU3NYECKON BEITMUYNHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXKHO pPEHIUTh TPU MOMOIIU
(du3MUeCcKrX METOIOB, B ONMIMCAHUM MCCIICIOBAHUS BBIICISTH IPOBEPSIEMOE
Opennoyioxenue  (TUMoTe3y),  pa3auyaTb U HMHTEPIPETHPOBATH
MOJIYYEHHBI pe3ysibTaT, HAaXOIUTh OIIMOKA B XOJIe OIbITa, Je1aTh
BBIBOJIBI TI0 €T0 pe3yjIbTaTaMm;

OPOBOAUTH OMNBITBI MO HAOMIOJEHUI0 (PU3NYECKUX SBICHUN  WIH
buzmIecKux CBOWCTB TeJ: bopMyIHpOBaThH IpOBEpsIEMbIE
MPENONIOKEHUS, COOUPATh YCTAHOBKY U3 MIPEITIOKEHHOTO 000py10BaHNUA,
3aMMChIBATh XOJ1 ONBbITA U (HOPMYTUPOBATH BHIBOIBI,

BBITMIOJHATH TPSIMbIE W3MEPEHHUs PACCTOSHUS, BPEMEHH, MacChl Tela,
o0BéMa, CHIIBI M TEMIIEpaTypbl C UCIHOJIB30BAHMEM AaHAJIOTOBBIX U
upOBBIX TPUOOPOB, 3aMUCHIBATH IMOKa3aHUS MPUOOPOB C YIETOM
3a/1aHHOM aOCOJIFOTHOW MOTPEIIHOCTH U3MEPEHMUIA;

MIPOBOJUTH UCCIEAOBAHNE 3aBUCUMOCTH OJTHOW (PU3NYECKON BEIIMUUHBI OT
IPYrol C UCIOJb30BAaHUEM TMPSAMBIX H3MEPEHUN (3aBUCHUMOCTH IyTHU
PAaBHOMEpPHO JBWXKYILETOCS Telda OT BPEMEHU JBUKECHMSI TeJa, CHUIIbI
TPEHUS CKOJIBKEHUS OT BEca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEN TEN
Y HE3aBUCUMOCTH CHJIbI TPEHHUS OT IUIOLIAM CONPUKOCHOBEHUS TEJl, CUIIbI
YOPYTrOCTU OT YJUIMHEHUSI MPYXKUHBI, BbITAJIKUBAIOIIEH CHIIBI OT 00bEMa
MOTPYKEHHOM YaCTH Tejla U OT IUIOTHOCTH XKUJKOCTH, €€ He3aBUCUMOCTH
OT IJIOTHOCTH TeJia, OT IIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJN0, YCIOBUI
IJIaBaHMs TEJI, YCJIOBUI paBHOBECHUSl pblyara M OJOKOB), y4acTBOBaTb B



IUTAHUPOBAHUM  YYEOHOTO WCCIICIOBAHUS, COOMpaTh YCTAaHOBKY |
BBITIOJTHATh W3MEPEHUs, CIeNys TNPEII0OKEHHOMY IUIaHy, (UKCHPOBATH
pE3yNbTAThl TOTYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYHH B BHUJC
MIPEIOKCHHBIX TaOIUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
HCCJICIOBAHMS,

MPOBOJUTh KOCBEHHBIE H3MEpeHUs (U3UYCCKUX BEIHYUH (TUIOTHOCTH
BEIECTBA KUAKOCTH M TBEPIOTO TENa, CHIA TPECHHS CKOJIBKCHUS,
JaBJICHUE  BO3/yXa, BBITAIKWBAKOIIAS CWIa, JCHCTByIOIas  Ha
NOTPYKEHHOE B KHUAKOCTh TeI0, KOAD(OHIIMEHT TOJIE3HOTO JCHCTBUS
NPOCTBIX MEXaHU3MOB), CJHCAYyS TMPEIIOKECHHOW WHCTPYKIMH: TIPH
BBITIOJTHEHUU W3MEPEHUN COOHMpaTh HKCIICPUMCHTAIBHYI0 YCTaHOBKY H
BBIYUCIISITh 3HAUCHUE UCKOMOMW BETUYMHBL

coOJTI01aTh TIpaBUiIa TEXHUKU OE30MaCHOCTH IIPH paboTe ¢ JIabopaTOPHBIM
o0opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI JIEUCTBHUS MPUOOPOB M TEXHHUYECKHX YCTPOMHCTB:
BEChI, TEPMOMETp, IUHAMOMETD, COOOIIAONIUECS COCYABI, OapoMmeTp,
phIyar, MOJABUKHBIM U HEITOABUKHBIM 010K, HAKIIOHHAS IJIOCKOCTH;
XapaKTepu30BaTh TMPUHIMUIBI  JACHCTBUS  W3YYCHHBIX TPHOOPOB W
TEXHUYECKUX YCTPOHCTB C OMOpPOM HAa WX OmucaHus (B TOM YHCIE:
NOIIMITHAKHA, YCTPOHCTBO BOJONPOBOJAA, THUIPABIMYECKUA TIpecc,
MaHOMETp, BBICOTOMEp, TIOPIITHEBOH HACOC, APEOMETP), UCIIOJIb3Ysl 3HAHUS
O CBOHMCTBaX (U3MYECKUX SBICHUU W HEOOXOAMMbIe (pH3MUECKHe 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAWTh  TpPHUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  TIpHMEpax)
NPaKTUYECKOTO HCIOIB30BAaHUS (U3MUYSCKUX 3HAHUH B IOBCEIHEBHOMN
KU3HM 11 obecTiedeHus: 0€30MacHOCTH IIPU OOpaIlleHHH ¢ TIPUOOpaMu U
TEXHUICCKUMHU YCTPOWCTBAMH, COXPAHEHUS 3JI0POBbS W COOJIOICHUS
HOPM SKOJIOTHYECKOTO MOBEACHHS B OKPYIKAIOIIEH CpeJIe;

OCYIIECTBIISITh OTOOpP HWCTOYHMKOB uH(popmanmu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TIOUCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIIUXCS
3HAHUM U TyTéM CpPaBHEHUSA PA3IUYHBIX HCTOYHUKOB BBIICIATH
uH(MOPMAINIO, KOTOpas SBISICTCS MPOTHUBOPEYMBON WM MOXKET OBIThH
HEJ0CTOBEPHOM;

MCITIOJIB30BaTh MPH BHITIOJIHCHUH yYEOHBIX 3aJaHUN HAYYHO-TIOMYJISPHYIO
TUTEpaTypy  (PU3MYECKOTO COJEp)KAaHWS, CIPABOYHBIE MAaTEepHAIIbI,
pecypcel cetn MHTEpHET, BlageTh NpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(DOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3aaBaTh COOCTBEHHBIC KpaTKHE MMCHMCHHBIC M YCTHBIC COOOIICHUS Ha
OCHOBE 2—3 MCTOYHWUKOB MHpOpMANHK (HU3UIECKOTO COACPKAHUSA, B TOM



yyciae MyOJIMYHO AeNlaTh KpaTKHUE COOOLIEHMsSI O pe3ylbTaTax IPOEKTOB
WIM y4eOHBIX MCCIEIOBAaHUM, MPU OBTOM TPaMOTHO HCIOJIb30BAThH
M3YYEHHBbIA TOHATHUIHBIM amnmaparT Kypca (U3MKH, CONPOBOXKIATH
BBICTYIUICHUE NIPE3EHTALUEH;

IpPU BBIMOJTHEHUU Y4YEOHBIX MPOEKTOB M MCCIEIOBAaHUN pACTIPENEIITh
00s3aHHOCTH B TpYINIE B COOTBETCTBUM C TOCTaBJIEHHBIMHU 3aJadyaMH,
CIEAUTHh 3a BBIIOJHEHUEM IUIAHA JCHUCTBUM, AaJCKBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JI€ATEIBbHOCTh  TIPYIIbl, BBICTPAUBATH
KOMMYHUKATHUBHOE B3aUMOJCHUCTBUE, YUUTHIBASI MHEHUE OKPYKAFOLIUX.

K xoniy oOyuenusi B 8 Kiacce npeMeTHbIE pe3yIbTaThl Ha 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIH30BaTh MOHITHUS: Macca U pa3Mepbl MOJICKYJI, TEIJIOBOE JBUKEHUE
aTOMOB M MOJICKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTAITUYECKUE U
aMmopdHble Tena, HACHIIEHHBIH M HEHACBHIIMICHHBIM Tap, BJIAXKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPCHHSS OJHEPrus, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN JIEKTPUICCKHUM 3apsifl, HICKTPUIECKOE T0JIe, MPOBOIHUKHU
U JTUDJICKTPUKH, TIOCTOSHHBINA YJIEKTPUUECKUN TOK, MAarHUTHOE TIOJIE;
pasnuuath SBJICHHUS (TEIUIOBOE pACIIMpPEHHE M CKaTHhe, Teriornepenaya,
TEIJIOBOE PaBHOBECHUE, CMAuMBaHUE, KANWUISAPHbBIC SBJICHHS, HCIIApEHUE,
KOHJCHCAIUs, IUJIaBJIeHUe, KpucTauM3aius (OTBEpAEeBaHUE), KUIICHHE,
TEeIJIonepeaayda (TeTI0NpOBOAHOCTS, KOHBEKIIHS, U3ITy4YeHHE),
ANEKTpU3AUs TEJ, B3aUMOJECHCTBUE 3apANIOB, JEHUCTBHS SJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMblKaHWE, B3aMMOJICICTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs UHIYKIIUS)
N0 ONUCAHHUIO HX XapaKTEpPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3UUECKOE SBIICHUE;

pacmo3HaBaTh TNPOSBICHUE U3YYCHHBIX (U3MYECKHX SBICHUN B
OKpYXalollleM MHpE, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
MMOBEPXHOCTHOE HATSHKEHUWE M KANWUISIPDHBIE SIBIIGHUS B MPUPOJE,
KpUCTAJIbl B mpuponae, wuznydeHue CoJiHIIA, 3amMep3aHHe BOJIOEMOB,
MOpCKHUe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, DJICKTPUUIECKUE
SBIICHUS B atMmoc(depe, dIEKTPUIECTBO >KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emiH, Jpeiid MOM0COB, POJb MAarHUTHOTO TOJS JJIS JKA3HU Ha
3emiie, MOJSIPHOE CUSIHUE, MPU STOM MEPEBOJUTh MPAKTHUUECKYIO 3a/1auy B
y4eOHYI0, BBIICIATH CYIICCTBEHHBIE CBOWCTBa (MPU3HAKK) (HU3UIECKUX
SIBJICHUM;

OMHCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (DU3UUYECKUE SIBICHHUS, UCTIONB3YS
dbu3nUecKkue BEIMYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPrusi, KOJIUYECTBO
TEIUIOThI, yJleNbHasi TEIJIOEMKOCTh BEILECTBAa, VJEJbHAs TEIUIOTa



IUIaBJICHMS], yJeJabHAs TEIJIoTa NapooOpa3oBaHMs, YJeibHas TEIIoTa
CropaHusi TOIUIMBA, KOA(Q(UIMEHT TMOJE3HOro JACHCTBUS TEIUIOBOM
MAIllUHbI, OTHOCUTENbHAs BJIAXXHOCTb BO31yXa, JJIEKTPUYECKUU 3apsn,
cuja TOKa, JJEKTPUYECKOE HANPSHKEHUE, CONPOTUBIICHHE IPOBOJHUKA,
yIEeTbHOE  CONpPOTHBJIEHUE  BelIeCTBAa, pabora W  MOIIHOCTb
ANEKTPUYECKOrO0  TOKAa), MpHU ONHUCAHUM NPABWIBHO  TPAKTOBATH
(u3MUECKHl CMBICIT MCHOJb3YEMbIX BEIMYHMH, OO03HAYEHUS U EAUHUIIbI
(¢u3nuecKnX BEJIWYUH, HAXOAUTh (OPMYIIbI, CBA3BIBAIOLIME JAHHYIO
(¢u3NUecKyl0 BETUYMHY C JPYTMMU BEJIMYMHAMM, CTPOUTH TIpaduxu
U3YYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEIHUUH;

XapaKTepu30BaTh CBOMCTBAa Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIONIb3YSl OCHOBHBIE IMOJIOKEHHUS MOJIEKYJIIPHO-KMHETUYECKON TeOpuu
CTpOEHUS BEILECTBA, MPUHIUII CYNEPIO3UIMU ToJieH (HAa KaueCTBEHHOM
YpPOBHE), 3aKOH COXpaHEHHUd 3apsaa, 3akoH Oma JJIs yyacTKa Lenu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs DOHEPruM, IMpPU ITOM J1aBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTEeMaTUYECKOe
BBIPA)KEHUE;

OOBSACHATh (PU3NYECKHE MPOIECChl M CBOMCTBA TeJl, B TOM YHCIE U B
KOHTEKCTE CUTyalUld MPAaKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBISBIATH
NPUYUHHOCIEICTBEHHBIEC CBS3U, CTPOUTH O0BsICHEHUE U3 1—2 JOTUYECKUX
IaroB ¢ Oomopodl Ha 1—2 W3y4YEHHBIX CBOMCTBA (PUMUYECKUX SIBICHHIA,
(bu3MUECKNX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemaTte pacu€THble 3aJayd B 2—3 JEHCTBUS, HCHOJb3Yys 3aKOHBl H
dbopMyIbl, cBs3bIBAOIINE (DU3MYECKUE BEIMYMHBI: Ha OCHOBE aHaIM3a
yCIIOBHS 3aJlauyd 3alKChiBaTh KPAaTKOE YCIOBHE, BBIABISATH HEOOCTATOK
JaHHBIX JUISl pEIICHUs 3aJa4d, BBIOMPATh 3aKOHBI U (HOPMYIIBI,
HEoOXOMUMBbIE i €€ pEelIeHHs, MPOBOJAWTH pPacdy€Thl U CPABHUBATH
MOJy4Y€HHOE 3HaUeHUE (PU3NUECKON BEJIUUHUHBI C U3BECTHBIMH JTAHHBIMU;
pacno3HaBaTh MpPOOJIEMBI, KOTOpPbIE MOXXHO pEIIUTh IpPH OMOLIA
(¢u3nYecKuXx METOJOB, MCIIOJIb3Ys OMNHMCAHME HCCIIEIOBaHUs, BBIACIATH
IIPOBEPSIEMOE  NPEAIIOJIOKEHNUE, OLEHMBATh IPAaBWIBHOCTh IOpsAJKa
MIPOBEICHUS UCCIIEN0BAaHUS, 1€JIaTh BBIBOJBI;

MPOBOJUTH OMBITHI 10 HAOMIONEHUIO (PUBMUYECKUX SBICHUN  WIH
¢du3nuecKknx CBOMCTB Tel (KamWUSIPHBIC SBIICHUS, 3aBUCUMOCTD JaBICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U
HarpeBaHusl NpPH MU3JIYYEHHHM OT LBETa M3JIydarouel (Moryiomarnen)
ITIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJABI OT TEMIIEPATYPhI KUIKOCTH U
IJIOIAAA €€ IIOBEPXHOCTH, OJJIEKTpU3alus TeJI M B3aUMOJCHCTBHUE
ANEKTPUYECKUX  3apsA0B, B3aWMOJCHCTBUE ITOCTOSIHHBIX MAarHUTOB,



BU3YyalM3alisl MarHUTHBIX TOJE€H TOCTOSHHBIX MAarHUTOB, JEUCTBUS
MarHUTHOTO TOJSI HAa MPOBOAHHMK C TOKOM, CBOWCTBA 3JIEKTPOMArHHTA,
CBOICTBa 3JEKTPOJBHUraTeisi IOCTOSIHHOTO TOKa): (QOpMyIHpoOBaTh
IpoBEpsieMbIe MPEATOIIOKEHNUS, COONPATh YCTAHOBKY U3 MPEATIOKEHHOTO
000pyI0OBaHUS, OMUCHIBATH XOJ] OMBITa U ()OPMYITUPOBATH BHIBOJIBI;
BBIMIONHATh ~ MPSIMBIE  W3MEPEHUS  TeMIepaTypbl, OTHOCHTEIHHOU
BJIQKHOCTH BO37yXa, CHJbl TOKA, HANpPSKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M NATYUKOB (DU3MUECKUX BEIWYUH, CPAaBHUBATH
pe3yabTaThl U3MEPEHHA ¢ YUETOM 3aJJaHHOW a0COMIOTHON MOTPEITHOCTH;
MPOBOJIUTH UCCIIEIOBAaHNE 3aBUCUMOCTH OJTHOM (PM3MYECKOU BEITMUUHBI OT
APYroil C  WCIONB30BAHMEM TMPSMBIX H3MEpPEHU  (3aBUCHUMOCTH
COTMIPOTUBJICHHS] TPOBOJHUKA OT €ro JJIMHBI, TUIOMIAJA MOMEPEYHOTO
CEUEHUS U YACTBHOTO CONPOTUBIICHHSI BEIIECTBA MPOBOTHUKA, CHIIBI TOKA,
WAYIIEr0 4epe3 TPOBOJHUK, OT HANPSHKCHHWsT HAa MPOBOJHHUKE,
MCCIICJIOBAaHWE IIOCJICJIOBATEILHOTO W TapauIeIbHOTO  COCJIMHEHUH
NPOBOJIHUKOB): TUIAHUPOBATh HCCIEAOBaHHE, COOUpPATh YCTAaHOBKY U
BBITIOJIHATh M3MEPCHHUsI, CIEIys MPEIJIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynabTaThl TMOJYYCHHOW 3aBUCUMOCTH B BHJE TaOmuil M TpaduKOB,
JIeNaTh BHIBOJIBI 110 PE3YyJIbTaTaM MCCIIEA0BAHMUS;

NPOBOAUTH KOCBEHHBbIE H3MepeHUs: (U3MYECKUX BeNUUMH (yIenabHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBICHUE TMPOBOJIHHMKA, paboTra W
MOIIIHOCTh 3JEKTPUYECKOT0 TOKAa): TUIAHUPOBATh HM3MEPEHHs, COOHpaTh
AKCIIEPUMEHTATBHYIO YCTAHOBKY, CIIENysl MPEIOKEHHON MHCTPYKUUU, U
BBIUUCTISITHh 3HAUCHHUE BEIMYUHBI,

co0JIr01aTh TIpaBUJIa TEXHUKH 0€30MMacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh TMPUHILHUINBI  JACHCTBUS  W3YYEHHBIX TPHOOPOB U
TEXHUYECKUX YCTPOHCTB C ONOpOM Ha HUX OmucaHus (B TOM YHCIE:
CHUCTeMa OTOIUICHHUS JIOMOB, TMUIPOMETp, MapoBas TypOWHa, aMmIepMeTp,
BOJIbTMETP, CUETUYMK IJIEKTPUUYECKOW DSHEPIHH, 3JIEKTPOOCBETUTEIHHbBIE
npuOOpkl, HarpeBaTeIbHbIE AIEKTPOIIPUOOPH! (IPUMEPDI), SJIEKTPUUECKUE
NPEOXPAHUTENH, SJIEKTPOMArHUT, HJIEKTPOIBUTaTelb MOCTOSHHOTO TOKA),
UCIIONIb3Ysl 3HAHHUA O CBOMCTBAxX (M3NYECKUX SIBICHHM M HEOOXOIMMBIE
¢usnyeckue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA U U3MEPHUTEIbHbIC
npuOopbl MO CXeMaM M CXEMaTHYHBIM pHUCYHKaM (SKUIKOCTHBIN
TEPMOMETP, TEPMOC, TCHUXPOMETP, TUTPOMETp, JIBUraTellb BHYTPEHHETO
CTOpaHUs, 3JEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUECKUX



Iernel ¢ MOCaeA0BaTeIbHBIM U MapajlIeAbHBIM COSAMHCHUEM DJIEMEHTOB,
pasnuyasi yCJIOBHBIC 0003HAUYCHHS DJIEMEHTOB JJICKTPHUSCKHX TIETIeH;
NPUBOIUTH  TpUMEpHl  (HAXOAuUTh  WHOOpPMAIMI0O O  MPUMEPax)
MPAKTUYECKOTO HCIIONB30BaHUS (U3MUECKUX 3HAHUH B TIOBCEIHEBHOM
KU3HU I oOecrieueHus 0€30MacHOCTH NP OOpaIleHu: ¢ MpUOopaMu U
TEXHHYECCKUMHU YCTPONCTBAMHU, COXpPAHEHUS 3J0POBbS W COOJIIOICHHUS
HOPM JKOJIOTHYECKOTO TTOBEACHHS B OKPYIKAIOIIEH Cpejie;

OCYIICCTBIISITh TOWCK HMH(pOpMAnuu  (PU3HYECKOTO COJCpKAHHS B
WNuTepHeTe, Ha OCHOBE WMCIOIIMXCS 3HAHWMA W TYTEM CpaBHEHUS
JOTIOJTHUTENIBHBIX ~ MCTOYHUKOB  BBIICHATH  WH(GOpMAIUIO, KOTOpas
SIBJIICTCS IIPOTHBOPECYNBOM MIIM MOXET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh MPH BBHITIOJHEHUN YYCOHBIX 3a/IaHWH HAYyYHO-TIOMYJISPHYIO
JTUTEPATypy (U3HUECKOTO  COJCP)KAHMS, CIPABOYHBIC MaTepHUAIbI,
pecypcel cetn MHTEpHET, BlaaeTh NpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3oBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3JaBaTh COOCTBCHHBIC INMHCHMCHHBIC W KpaTKUE YCTHBIC COOOIICHUS,
0006mass wHOpMaMIO €3 HECKOJBKUX HMCTOYHUKOB (DU3UUECKOTO
colepKaHWs, B TOM 4YHCIE TNYOJIMYHO TIPEACTABIATh PE3YyIbTaThl
NIPOSKTHOW WJIM HMCCIIEIOBATCIbCKOW JEATEILHOCTH, MPH 3TOM T'PaMOTHO
UCIIOJIb30BaTh HW3YYCHHBIM TOHATHHHBIA ammapaT Kypca (H3UKH,
COIPOBO’K/JIaTh BBICTYIUICHHUE MPE3CHTAIINCH;

IPH BBITOJTHCHUU YYEOHBIX IPOCKTOB W HCCIACAOBAHMH (PU3HUCCKHX
IPOIIECCOB paCIpeCNIATh OOS3aHHOCTH B TPYNIE B COOTBETCTBUU C
ITOCTABJIECHHBIMH 3aJadyaMi, CJIEIUTHh 3a BBIIOJIHEHHEM IUIAHA IEUCTBHUI U
KOPPEKTHPOBaTh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBINH BKJIAJ B
JEATEIIBHOCTD TPYIIIBI, BEICTPAUBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE,
IPOSIBIISISI TOTOBHOCTD pa3peIiaTh KOH(PIMKTHI.

K xonIy oOyuenus B 9 Kjaacce mpeMEeTHbIC PE3yIbTaThl Ha 0230BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIONb30BaTh TMOHATHUS: CHUCTEMa OTCcU€Ta, MaTepuajbHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHBHOCTh MEXaHHUYECKOTO NBIKECHUS, Jehopmarius
(ympyrasi, mjacTU4ecKas), TPEHHUE, LEHTPOCTPEMUTEIBHOE YCKOpPEHHE,
HEBECOMOCTh U TEPErpy3Ku, LIEHTP TSKECTH, aOCOIIOTHO TBEPAOE TElO,
LEHTP TSKECTH TBEPAOIrO Tesla, paBHOBECHE, MEXaHHUECKHE KOJeOaHus U
BOJIHBI, 3BYK, HH(PA3BYK M YIbTPA3BYK, AJICKTPOMArHUTHBIC BOJHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTb,
CHEKTPBI UCIyCKaHUS M TOTJIONMICHUS, anbda, OeTa- U raMMa-u3IydcHHs,
W30TOIIbI, Si/IEpHAsi SHEPIeTHKA;



pasznuyarh SBJICHHUS (PAaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJMHEWHOE
JIBUKEHUE, DPABHOYCKOPEHHOE MPSMOJIMHEHHOE ABUKEHHE, CBOOOIHOE
NajJIeHUue Tell, PABHOMEPHOE JBUKEHUE M0 OKPY>KHOCTH, B3aUMOJEHCTBUE
T€J, PEaKTUBHOE IBUKEHUE, KOJIeOATENbHOE ABMXKEHHE (3aTyXarollue U
BBIHYKJIEHHbIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JABUKEHHUE, OTpPaKEHHE
3ByKa, MPSIMOJIMHEWHOE pacinpoCTpaHEHUE, OTPAKEHUE M MPEIOMIICHHE
CBETa, NOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3joKeHue 0enoro cBeTa B
CHEKTp M CJIOXEHUE CHEKTPaJIbHBIX IIBETOB, JUCHEPCHS CBETa,
€CTeCTBEHHAsl PaJIMOAKTUBHOCTb, BOBHHUKHOBEHHME JUHEHYATOrO CIEKTpa
U3TyYEHHs) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE ONBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHUE U3YYEHHBIX (U3MYECKUX SBICHUN B
OKpyXaromeM Mupe (B TOM uucie (QU3MYECKUEe SBICHUS B MPUPOJIE:
NPWIKBBI U OTJIUBBI, ABMKEeHUE M1aHeT COTHEYHON CHCTEMBbI, PEaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIIPUSITUE 3BYKOB IKHUBOTHBIMH,
3eMJIETpSICEHUE, CEHCMUYECKHME BOJIHBI, I[yHaMH, 0JXO, I[BE€Ta Tell,
ONTUYECKHE SIBJICHHUS B MpPHUPOAE, OMOJIOTMYECKOe NEeWCTBUE BHUIMMOIO,
yIabTPaUONETOBOIO M  PEHTICHOBCKOTO U3JIyYEHUW, €CTECTBEHHBIM
pasiuoaKkTUBHBIMN (DOH, KOCMHMUYECKHE JIy4YHd, pPaAHMOAKTUBHOE W3JIydEHHE
OPUPOJHBIX MHHEpAJIOB, JCHCTBUE PpAJUOAKTUBHBIX W3JIyYCHHH Ha
OpPraHM3M 4eJIOBEKa), MPH ATOM IEPEBOJUTH IMPAKTUYECKYIO 3aJady B
yueOHYI0, BBIIEIATh CYIIECTBEHHbIE CBOWCTBA (IpPU3HAKU) (PU3NYECKUX
SIBJICHUI;

OIKCHIBaTh U3yYCHHBIE CBOICTBA TN U (U3NUYECKHUE SIBICHUS, UCIOIB3YS
¢u3nyeckue BeIMUMHBI (CpeAHssi WU MTHOBEHHAsh CKOpPOCTb Teja IpH
HEPABHOMEPHOM JIBHJKEHHH, YCKOpPEHHWE, MEepEMEIIEHUE, IyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHUS, CUa YNPYrOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Telld, HMITYJIbC CHJIbI,
MexaHuyeckass paboTa M MOIIHOCTb, MOTEHIMAJIbHAs DSHEPIus Tena,
IIOJIHATOIO HAaJl MOBEPXHOCTHIO 3€MJIM, NOTEHLMAJIbHAS 3HEPIUsl CHKATOU
IIPYKUHBI, KHHETHYECKas JHEPrus, IOJHAs MEXaHW4YecKas >SHEprus,
NEPUOJ U YacTOTa KojeOaHuM, IJIMHA BOJHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEIOMIICHUS CPEJbl), IPU ONHUCAaHUU
NPaBUJIBHO TPAKTOBATh (U3NYECKUN CMBICT HCHOJIB3YEMbIX BEIUYMH,
0003HAUYEHUsI U EIUHUIBI (U3NYECKUX BEIMYUH, HAXOJUTh (OPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEIMYUHY C IPYTHMMH BEIMYHUHAMH,
CTPOUTH IpaMKHN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEUYHH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKUE SBJICHHUS W MPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXpPaHEHWsl 3HEPruH, 3aKOH BCEMHPHOIO TATOTEHUS,



NOPUHLUI CYNEPHO3UINN CHJI, TNPUHIUI OTHOCHTEIbHOCTH [ amumes,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMITYJIbCa, 3aKOHBI OTPAXECHHUS U
MPETOMIICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MaCCOBOTO YHCEI
IpU SAEPHBIX PEaKIMsIX, MPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aMUCBIBATh €r0 MaTeMAaTUYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl M CBOWCTBAa TEl, B TOM YHCIE U B
KOHTEKCTE CHUTYyaIlii MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBIABISATH
NPUYUHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHUE U3 2—3 TOTUYECKUX
IIaroB C OMOpPOM Ha 2—-3 HM3yYEHHBIX CBONCTBA (U3NUYECKUX SIBICHHUHU,
(GU3NYIECKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3ajayd  (onmuparouiMecs Ha CcuctemMy u3  2-3
ypaBHEHUI1), UCIIONIb3Ysl 3aKOHBI M (JOPMYJIBI, CBS3BIBAIOIINE (hU3HUECKUE
BEJIMYMHBI: HAa OCHOBE aHalM3a YCJOBHSI 3a/layll 3alHChIBaTh KpPaTKOE
YCITIOBHE, BBHISBISITH HEJOCTAIONIUE WU H30BITOUHBIC JTaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIE ISl PEHICHUS, TPOBOJAUTH PACUETHI U
OLICHWBATh PEATMCTUYHOCTh TIOJYYEHHOTO 3HAYCHUS (PU3UIECKON
BEJIMYHHBI;

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEUIUTh MPU TOMOIIH
¢u3MUecKuX METO/OB, HCIOJb3Yysl ONHUCAHHE HCCIEIOBaHUS, BBIIEISATH
IpoBepsieMOe  MPEJIONIOKEHNE, OIEHUBATh MPaBUIBHOCTh MOPSIKa
NPOBEJIEHUs  HCCIIEIOBAaHUS, JIeJlaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pe3yNbTaThl HAOIIOICHHUI U ONIBITOB;

OPOBOAUTH OMNBITBI 1O HAOMIOJEHUI0O (PU3WYECKUX SABICHUN HIH
¢uznuecknx CBOWCTB Tenl (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHHUS] DHEPTUH, 3aBHUCHUMOCTh IEpUoAa KOJI€OAHWW MPY>KUHHOTO
MasiTHUKAa OT MAaccChl rpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTUTYBI MaJIbIX KOJIEOAHMM, TPSIMOJIIMHEHHOE PaCpOCTpaHEHUE CBETA,
pasnokeHue OeNoro CBeTa B CIEKTpP, U3YYEHUE CBOMCTB M300paKCHHS B
IUIOCKOM 3€pKajie U CBOMCTB H300pakeHHs HpeaMeTa B coOuparomiei
TUH3e, HAONIO/IEHNWE CIUIONIHBIX W JMHEHYAThIX CHEKTPOB H3IIYYCHHS):
CaMOCTOSITEIbHO  cOoOMpaTh YCTAaHOBKY W3 HW30BITOYHOrO Habopa
o0OpyZOBaHMs, ONUCHIBAaTH  XOJl OMbITAa W  €ro  Pe3yJbTaThl,
dbopMynHpoOBaTH BHIBOBI

MPOBOJUTH MPU HEOOXOIUMOCTH CEPHIO MPSIMBIX M3MEPEHHH, onpeaenss
CpeqHee 3HAUYCHHE H3MepsAeMOoil BenuyuHbl ((OKYCHOE pacCTOsHHUE
coOuparomieii JTuH3bI), OOOCHOBBIBATH BBIOOp cCHOCO0a W3MEPECHHUS
(u3MeputenbHOro npubdopa);

MPOBOJUTh HCCIEIOBAHUE 3aBUCUMOCTEH (PU3MYECKUX BEIUYUH C
MCIIOJIb30BAaHUEM TPSIMBIX HM3MEPECHHH (3aBUCHMOCTH TYTH OT BPEMEHHU



IPU PaBHOYCKOPEHHOM [IBIJKCHHHU 0€3 HadallbHOW CKOpPOCTH, IMepuoja
KOJICOaHMI MaTeMAaTHYECKOTO MasTHHUKA OT JUIMHBI HHUTH, 3aBUCHUMOCTHU
yrjla OTpa)KEHUs CBETa OT yIJia MajJeHUs W yrjia NPeJIOMIICHHS OT yria
MajJieHusi): TIUIAHUPOBAaTh HCCIICIOBAHUE, CAMOCTOSITEIbHO COOUpaTh
YCTaHOBKY, (DHKCHPOBAaTh PE3yNbTaThl IOJYYCHHOW 3aBUCHUMOCTH
bu3MYecKUX BEIMYMH B BHUAE TaOIUIl U rpadUKOB, J€IaTh BBIBOABI IO
pe3yiabTaTaM HCCIIeI0BaHUS;

MPOBOJUTh KOCBEHHBIC W3MEPCHHUS (U3MYECKUX BEIUYUH (CpemHss
CKOPOCTh M YCKOpPEHHE Tejla TIPU PaBHOYCKOPEHHOM JIBHXKCHHH,
YCKOPEHHE CBOOOJTHOTO MAaJeHUs, XKECTKOCTh MPYXHUHBI, KOIPGUIIUCHT
TPEHUSI CKOJILKEHUS, MEXaHW4eckas paboTa M MOIIHOCTh, YacToTa M
neproj] KoJIeOaHWH MAaTeMaTUYeCKOr0 W MPYKWHHOTO MAasTHUKOB,
ONTHYECKasi Ccuja CcoOMparonield JUH3bI, PAJAMOAKTUBHBIA  (POH):
IUTAHUPOBATh HM3MEPCHHS, COOMpaTh IKCICPUMCHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIICIYs MPEIIOKCHHOW WHCTPYKIIUH, BBIYHACISATH
3HAUCHWE BEJIMYUHBI M aHAITM3UPOBATH MOJYYCHHBIC PE3YIbTAThI C YUYETOM
3aJIaHHOH TIOTPEITHOCTH U3MEPEHUI;

co0JIr01aTh TIpaBUJia TEXHUKU 0€30MMacHOCTH MPHU padboTe ¢ 1abopaTOpHBIM
000pyAOBaHUEM;

pa3nuvaTh OCHOBHBIE TMPU3HAKKA U3YYEHHBIX (U3UYECKUX MOJENei:
MaTepHualibHas TOYKa, A0COJIOTHO TBEPIOE TENO, TOUYECYHBIM HCTOYHHK
CBETa, JIy4, TOHKas JIMH3a, IUJIAaHETapHas MOJEJIb aTroMa, HYKJIOHHAas
MOJIeNTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh TMPUHILHUINBI  ACHCTBUS W3YYEHHBIX TPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa WX OmNHCaHUs (B TOM YHCIE:
CIUJOMETP, NATYMKH TIOJOXKEHUS, PACCTOSHUA U YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckorn, (oroanmapar, ONTHYECKHE CBETOBOIBI,
CIIEKTPOCKOT, J03UMETp, KaMmepa BuibCoHa), HCMOIB3ys 3HAHUS O
CBOMCTBAaX (PU3MYECKUX SBICHUH ©  HEOOXOAuUMBIE (pu3MUecKue
3aKOHOMEPHOCTH;

MCITIOJIb30BaTh CXEMbl U CXEMATUYHBIE PUCYHKH W3YYCHHBIX TEXHHUYECKUX
YCTPONCTB, M3MEPHUTEIbHBIX MPHOOPOB M TEXHOJOTUYECKHUX IPOIECCOB
Py penieHur Y4eOHO-TIPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMBI IS
MOCTPOCHUS N300paKEHUI B TNIOCKOM 3€pKaJie U COOUpAIONIeH JIMH3E;
OPUBOIUTH  TpUMEpHl  (HAXOauTh  WHGOOpPMAIMI0O O  MPUMEPax)
MPAKTUYECKOTO HCIIOTb30BaHUS (U3MUECKUX 3HAHUN B TIOBCETHEBHOM
KU3HU JIs1 oOecrieueHns 0€30MacHOCTH MPH OO0paIeHun ¢ MpuOopaMu U
TEXHUYECKUMHU YCTPONUCTBAMH, COXPAHEHHS 370POBbSI W COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TIOBEACHUS B OKPY KAIOIIEH Cpejie;



OCYIIECTBIATh TOUCK HH(pOpMamuu (PU3NIECKOTO COACpKaHUS B
HuTepHeTe, caMOCTOSATENBHO (GOPMYIUPYS MOMCKOBBIN 3aMpOC, HAXOIUTh
MyTH OTpeeNIeHUs] JOCTOBEPHOCTH MONYYCHHON MH(POpPMAIIMH Ha OCHOBE
UMEIOIINXCS 3HAHUH U TIOTIOJHUTEIbHBIX HICTOYHUKOB;

MCIIONB30BaTh MIPH BBHIMOJIHEHWN YUEOHBIX 3a/laHuil HAYYHO-TIOMYJISPHYIO
auTepaTypy  (QHU3MYECKOrOo  COACpKAaHMs, CIPABOYHBIE MaTepHalbl,
pecypchl cetn VIHTEepHET, BIaAeTh MpUEMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusl HHGOPMAUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE U YCTHBIE COOOIICHHUS HAa OCHOBE
MHPOpPMAIIMK W3 HECKOJIBKUX HCTOYHHKOB (DU3MUECKOTO COJEpIKaHUs,
MyOJIMYHO MPEACTABIATH PE3YJIbTATHI MPOSKTHOW MU UCCIIEIOBATEIbCKON
ACSITeNbHOCTH, TPH OTOM TPaMOTHO  WCIONB30BAaTh  HM3yYCHHBIN
NOHATUHHBIA amnmapar HW3y4aemoro paszena (U3UMKH U COMPOBOXKIATH
BBICTYIUICHHWE TIpe3eHTAalneld ¢ Y4€TOM OCOOCGHHOCTEH ayIuTOpUHr
CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KosmmmuyecTBo yacos DJIeKTPOHHbIE
Ne | HaummeHoBaHme
(uudposbie)
n/ | pa3sjgeiaoB u TeM Bcer | Konrpoubn IIpakTHyeck
o0pa3oBaTe/ibHbIE
n NporpamMmbl 0 ble padoThI ue padoTsl
pecypchl
Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
bu6mmorteka [IOK

®du3uKa - HayKa O

1.1 pHpoze 2 https://m.edsoo.ru/7f416
194
DIBIecKIe bu6moteka [IOK
1.2 2 1 https://m.edsoo.ru/7f416
BEJIMYUHBI 104
EcrecTBeHHOHAay4H bubnuoreka [JOK
1.3 BII METO/I 2 1 https://m.edso0.ru/7f416
MMO3HAHUS 194
Hroro mo pazgeny 6

Pa3znen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUM BellleCTBA

Crpoctiie bu6moreka [IOK
2.1 TPOCHH 1 https://m.edsoo.ru/7f416
BEIIECTBA
194
JBmkenue u bu6mmoreka [IOK
2.2 B3aUMOICIICTBUE 2 1 https://m.edso0.ru/7f416
YaCTHII BELIECTBA 194
ArperaTHblie bubnuorexa [JOK
2.3 COCTOSIHUS 2 https://m.edsoo.ru/7f416
BEIIECTBA 194
Utoro no pazneny 5
Pa3pen 3. BzaumoneiicTBue Ted
Mexameck bubmuoreka [JOK
3.1 © eeroe 3 https://m.edsoo.ru/7f416
IBIKEHUE
194
MHeomis. Macea bubmuoreka [JOK
3.2 CPHIE, Macea, 4 1 https://m.edsoo.ru/7f416
IUIOTHOCTD
194
bu6mmoreka [JOK
3.3 Cuia. Buns! cun 14 1 2 https://m.edsoo.ru/7f416

194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Hroro no pazgeny 21

Pasnen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB

[laBienue.
I1
;;)e:;;: bu6mmoreka [IOK
4.1 g ,_H 3 https://m.edsoo.ru/7f416
TBCPAbIMU TCIIAMHU,
194
KHUIOKOCTSIMU U
rasamu
Tannene bubmmorexa [{OK
4.2 ! 5 https://m.edsoo.ru/7f416
JKHUIKOCTH
194
A o bubnuoreka [JOK
43 | fMochepHoe 6 https:/m.eds00.ru/7f416
JaBJICHUE
194
[elictBue
JKUJIKOCTH U T'a3a bubmmorexa LOK
4.4 g . 7 1 3 https://m.edsoo.ru/7f416
Ha TIOTPYKEHHOE B
194
HUX TEJIO
Hroro mo pazgeny 21
Pa3znen 5. Pabora u MOIIHOCTB. JHeprus
Pabora il bu6moreka [IOK
5.1 3 1 https://m.edsoo.ru/7f416
MOIITHOCTh
194
MoocTiie bu6mmoreka [JOK
5.2 P 5 1 https://m.edsoo.ru/7f416
MEXaHU3MBbI
194
MexaHuueckas Bu6mmorexa LIOK
5.3 SHEDLIS 4 1 1 https://m.edsoo.ru/7f416
P 194
Utoro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO
YACOB I1O0 68 3 12
ITPOI'PAMME



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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8 KUIIACC

N HaumenoBann | KomuecTBo 4acoB DJIeKTPOHHBbIE
K € pa3eioB (undpoBbIe)
n/ Bceer Kourpoububl | IIpakTHyecku
TeM o0pa3oBaTe/ibHbIE
n 0 e padoThI e paboThI
NPorpamMmbl pecypchl
Pazgen 1. TensioBble ABJIEHUS
Teriosoe bu6mmoreka [IOK
1.1 7 https://m.edsoo.ru/7f4181
NIBUJKEHHE.
ce
Ten tonme bu6moreka [IOK
1.2 18 1 4 https://m.edsoo.ru/7f4181
TIPOIIECCHI
ce
Hroro mo pazueny 25
Paznea 2. DuekTpuvecKkue siBJeHUs
DIIEKTPUUYECKHU
;;aﬁi{c{:ﬁme bu6muorexa IIOK
2.1 p 6 1 https://m.edsoo.ru/7f4181
Tena ! ux co
B3aMOJIECICTBU -
e
IlocTosHHBIH bu6mmoreka [IOK
2.2 AIIEKTPHUYCCKHIA 20 1 4 https://m.edsoo.ru/7f4181
TOK ce
bu6mmoreka [IOK
HWtoro mo pazaeny 26 1 5 https://m.edsoo.ru/7f4181
ce
Paznen 3.2ekTpoMarHuTHbIE SIBJIEHUS
31 MarnutHoe 5
noJje
Uroro no pazgeny 5
Paznen 4. CBeTOBBIE SIBJIEHHS
CaolicTBa bubmuoreka [JOK
4.1 CBETOI'0 9 1 1 https://m.edsoo.ru/7f4181
SIBJICHUS ce
Paznen 4. CBeTOBBIE SIBJIEHHS
bu6mmoreka [JOK
5.1 [ToBTOpEeHue 3 https://m.edsoo.ru/7f4181

ce



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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OBULIEE
KOJIMYECTBO
YACOB I1O0 68 3 10
I[TPOI'PAMME
9 KJIACC
No | Hamvenopanme KosmnuecTBo yacos DJIeKTPOHHbIE
(uudposbie)
n/ | pasieiaoB U TeM Bce Kontpoasn | IIpakruyec
n NporpaMmmasl ro ble padoThI KHe padoThl obpasosateibubie
pecypchl
Paznen 1. 3akoHbI ABHKEHUS U B3aUMO/IECTBUS TeJl
MexaHndeckoe bubmmoreka [{OK
1.1 IBUKEHUE U CIIOCOOBI 11 1 1 https://m.edsoo.ru/7f4
€ro OnvcaHus ladab
bu6moreka [IOK
1.2 B3anmoieiicTBre e 17 2 https://m.edsoo.ru/7f4
la4ab
bu6moreka [IOK
1.3 3aKOHBI COXPAHCHHS 7 1 https://m.edsoo.ru/7f4
la4ab
Hroro mo pazgeny 35
Paznen 2. Mexann4uecKue K0JIe0aHUA U BOJHBI
MexaHnndeckue bubmorexa LIOK
2.1 6 1 https://m.edsoo.ru/7f4
KoJieOaHMs
la4ab
MexaHHYEeCKHE BOJIHBL. bubmmorexa LIOK
2.2 3pyK 8 1 https://m.edsoo.ru/7f4
la4ab
Utoro no pazneny 14

Pa3nes 3. DileKTPOMarHuTHOE 10Jie U 3JIEKTPOMATHUTHBIE BOJIHBI

iHEK?OMarHHTHoe bu6mmoreka [JOK
3.1 oTe 15 1 1 https://m.edsoo.ru/7f4
3JIEKTPOMarHUTHbIE
la4a6
BOJIHEI
Uroro no pazgeny 6
Pa3znen 4. CBeToBLI€E IBJICHUSA
3aKOHBI bu6mmoreka [JOK
4.1 | pacnpocTpaHeHHS 9 https://m.edsoo.ru/7f4

CBCTa

1a4ab



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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Hroro no pazneny

9

Paznen 5. Crpoenue atroma u

AaTOMHOI'0 si/ipa

PannoakruBHOCTH.CT bubmmorexa LIOK
5.1 8 P 7 1 2 https://m.edsoo.ru/7f4
OCHHUE aToMa.
1a4a6
1 2
Hroro no pazneny 17
Pazjnen 6. CTpoeHue u 3BOJIIONNSI BCEJIEHHOM
CocraB, cTpoeHue U bubnuotexa [JOK
6.1 | mpoucxoXKICHUE 7 https://m.edsoo.ru/7f4
CoJTHEYHOM CUCTEMBI 1a4ab
Hroro no pazgeny 7
Pa3nen 7. IloBropuTe/ibHO-0000 a0 1M MOYJIb
I1
) gfgozi‘;ze . Bu6miorexa [JOK
71 e“jKaHm e 5 1 https://m.eds00.ru/7f4
i i 1a4a6
¢uzuku 3a 7-9 knace
Hroro mo pazgeny 5
OBIIEE KOJIMYECTBO 102 6 97

YACOB II0 ITPOTPAMME



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/
n

Tema ypoka

KoaunuecTBo 4acoB

Bcer | KontpoubH

0 ble padoThl

IIpakTHyeck
ue padoTsl

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTejibHbIE

pecypchbl

HNHcTpykTax no
Tb. Uto uzyuaer
¢uzuka?

HexoTtopsie
¢buznueckue
TEPMUHBI.
HaOmronenns u
OTIBITHI.

dusznyeckue
BEJINYMHBI.
N3mepenue
(br3UIeCKUX
BEJINYUH.

TouHOCTE U
MOTPEUTHOCTh
U3MEpPEHUI.

dusuka U TEXHUKA

bu6moreka [IOK
https://m.edsoo.ru/ff09f7
2a

JlabGopaTopHas
pabota

Nel «Onpenenenue
LIEHBI JICTICHUS
WU3MEPHUTEIBHOTO
npudopar»

Crpoenue
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0a

JIaGopatopHas
pabota

Ne 2 «M3mepenue
pa3MepoB MajbIX
T

bu6mmoreka [JOK
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JIBUKECHUS 10
'paduku bu6mmoreka [JOK
16 TIIBAKEHUSA https://m.edsoo.ru/ff0a0f
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IUIOTHOCTH 02
TBepaoro Tena' -
KonrpoabHas bubmmorexa [JOK
24 | Pabora Ne2 https://m.edsoo.ru/ff0al18
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JIaBJICHUE. 5a
Hsmepenme bubmuoreka [JOK
43 aTMocgepHoro https://m.edsoo.ru/ff0a2d
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paBHOBECHS
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OBIIEE KOJIMYECTBO | gg
YACOB IIO 12

[TPOTPAMME




8 KUIIACC

No KoanuecTBO yacos DJIeKTPOHHBbIE
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YAETbHOU 60
TEIUIOEMKOCTH)
OHeprus
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CHJIBI TOKA B €€
Pa3IUYHBIX
ydacTKax»

a4



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4

DIEeKTpUYECKoe

— bubnuoreka [IOK
37 https://m.edsoo.ru/ff0a96
N3smepenne b2
HaIPSDKCHHUS.
JlaboparopHas
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MPOBOTHUKOB bu6moreka [IOK
48 MEKTPUICCKIM https://m.edsoo.ru/ff0aaa
TOKOM. 3aKOH 58
Hxoynsa - Jlenna
bu6moreka [IOK
49 Konnencarop https://m.edsoo.ru/ff0aad
le
Jlamna
OCBEIICHUSI.
DIEeKTpUYECKHE bubnuoreka [IOK
50 HarpeBaTeIbHbIC https://m.edsoo.ru/ff0aaf
npHOOPEL 8a
JlabGopaTopHas
pabota
KonTposbnas bu6mmoreka [JOK
51 https://m.edsoo.ru/ff0abl
padora 24
IlocTosiHHBIC bu6mmoreka [JOK
52 MarHHUTHI. https://m.edsoo.ru/ff0ab3
MarsauTHoe 1oJie e0
MarsuTHoe noJje
HPAMOTO TOKa. bubnuoreka [IOK
53 https://m.edsoo.ru/ff0ab6
MarunuTtHoe noJe 60
KaTYIIKA C TOKOM.
efcTBHE
ﬁarHI/ITHOFO TTOJTST bubmotera [JOK
54 https://m.edsoo.ru/ff0abd
Ha TIPOBOJHHUK C 2¢
TOKOM.
55 MaruauTHO€ ToJ1e bubmuoreka [JOK

3eMin.

https://m.edsoo.ru/ff0abe



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

56 O6006meHue
TEMBI.
Hcrounuku cBeTa. bu6mmoreka [{OK
o7 Pacnpocrpanenue https://m.edsoo.ru/ff0ac3
CBeTa. do
OtpaxxeHue cBeTa. bubnuorexa [JOK
58 3aK0H OTpaKEHUS https://m.edsoo.ru/ff0ac0
CBeTa. ba
bubmmorexa [{OK
59 [Tnockoe 3epkaio. https://m.edsoo.ru/ff0acl
d2
[Ipenomiienne
cBeTa. 3AKOH bu6moreka [IOK
60 https://m.edsoo.ru/ff0ac7
TIPEIIOMIICHHUS 42
CBeTa.
JIun3bI. bu6moreka [IOK
61 Onrtuueckas cuiia https://m.edsoo.ru/ff0ac8
JIMH3BI 6¢C
62 N3obpaxenus,
JaBaeMble JTMH30H
JlabopaTopHas
pabota
«3yuenue
63 CBOMCTB
n300pakeHus B
cobuparomei
JIUH3E»
64 I'a3 u 3penmue.
KoHTposHas bubmuoreka [JOK
65 https://m.edsoo.ru/ff0ach
padora 14
PesepBHbIil ypoK.
PaGora ¢ bu6mmoreka [JOK
66 TEKCTaMH TI0 TEME https://m.edsoo.ru/ff0acc
"TernoBsle oe
siBJIeHUS"
i;éf)l?:{:’m Yot bubmuoreka [JOK
67 https://m.edsoo.ru/ff0acd

TEKCTAMU 110 TEME
"[TocTOAHHBIN

c6



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0acdc6

3IEKTPUYECKUN

n

TOK

68

PesepBHBIl ypOK.
Pabora ¢
TEKCTaMH 110 TEME
"MarauTHble
sBieHusa"

OBLLEE
KOJIMYECTBO
YACOB 10
TTIPOTPAMME

68

10




9 KUIIACC

N KosauuecTBo yacoB DJIeKTPOHHBbIE
; uudpoBbie
n/ | Tema ypoka Bcee Kontpoabn | IlpakTuuec
I ro ble padoThI KHe padoThl 0OpasoBaTeLHEIe
pecypcsl
BBoanbmii
WHCTPYKTaX.
1 MarepunansHas 1
touka. Cucrema
OTCYeTa.
Tpaekropus. bubnuorexa [JOK
2 [MyTh. 1 https://m.edsoo.ru/ff0a
[epemerenmue. da74
Onpeneserns Bu6miorexa [JOK
3 zgziiz{::f 1 https://m.edsoo.ru/ff0a
Tena. disa
[Tepemenienue
npu
4 MPSIMOJTMHEHHOM 1
paBHOMEPHOM
JBUKECHHE.
Hpsvommneitioe bubnuoreka [JOK
5 PABHOYCKOPEHHOE 1 https://m.edsoo.ru/ff0a
JIBUKECHHE. d8da
Yckopenue.
Bxoanas
6 KOHTPOJIbHASA 1 1
paodora.
CxkopocTb
MPSIMOJIMHEHHOTO BuGniorexa LIOK
7 IF)SB;(ZEI;EZHHO 1 https://m.edsoo.ru/ff0a
I'pacduk db1g
CKOPOCTH.
ITepememenue
Tena npu
8 MPSIMOJIMHENHOM 1
PaBHOYCKOPEHHOM
TIBUKCHUH.
9 [lepememienune 1 bubnuorexa [IOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18

Tena Ipu

IIPSIMOJIMHENHOM
PaBHOYCKOPEHHO
M JBIDKEHHUU 0e3

https://m.edsoo.ru/ffO0a
el76

HavaJILHOH
CKOPOCTH.
JlaboparopHas
10
pabota Nel
OTHOCHUTEIIHBHOCT bubmrorexa LIOK
11 B https://m.edsoo.ru/ff0a
A ’ £612
u
enerawst oTiera BuGmorexa LIOK
12 N ) https://m.edsoo.ru/ff0a
[TepBrlit 3aK0H
e72a
HreroTona.
Broboit 3aKom bu6moreka [IOK
13 p https://m.edsoo.ru/ff0a
HreroTona.
€982
Bropoii 3akon bubnuorexa [JOK
14 Herorona. https://m.edsoo.ru/ff0a
Pemrenue 3amau eb6c
ToeTHii 3aKor bu6moreka [IOK
15 P https://m.edsoo.ru/ff0a
Hrerotona.
eca2
16 CBoOogHoe
najeHue Te.
TaBopaTopHas bu6mmoreka [JOK
17 patop https://m.edsoo.ru/ff0a
pabota Ne 2
ee28
JIBH>KEHHE Tea,
OpOIIEHHOTO bubnuoreka [JOK
18 | BepTHKaILHO https://m.edsoo.ru/ff0a
BBEPX. f738
HesecomocTs.
3aK0H BCEMHPHOTO bubmmorexa [TOK
19 P https://m.edsoo.ru/ff0a
TATOTEHHS.
fa26
Yckopenue
CBOOOJTHOTO bubmuoreka [JOK
20 | magenus Ha 3emiie https://m.edsoo.ru/ffO0a
U IPYTUX f8be

HeOECHBIX Teax.



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be

bubnuoreka [IOK

21 | Cua ynpyrocru. https://m.edsoo.ru/ff0a
fb8e
bu6mmoreka [IOK

22 | Pemienue 3a1au. https://m.edsoo.ru/ff0a
fo44

23 JlabopaTopHas

pabora Ne 3.

bubmmoreka [{OK

24 Cuiia TpeHusl. https://m.edsoo.ru/ff0a
f5f8
bubmmoreka [{OK

25 Perrenue 3amad. https://m.edsoo.ru/ff0a

f33c

26

[IpssmonuHeliHOE 1
KpHBOJIMHEWHOE
JBUKEHHE.

bu6moreka [IOK
https://m.edsoo.ru/ffO0a
fe36

27

JIBr>KeHue Tena mno
OKPY>KHOCTH C
MOCTOSHHOM 10
MOJIOJIFO
CKOpPOCTH.

28

HckyccTBeHHBIE
CITYTHUKHU 3EMJIH.

bu6moreka [IOK
https://m.edsoo.ru/ffOb
02b4

29

Nmnynec tena.
3aKkoH
COXpaHEHHUS
HMITYJIbCA.

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb
0408

30

HNmnynsc tena.
3aKOH COXpaHEHUsI
HMITYJIbCA.
Pemenus 3amau.

bubmuoreka [JOK
https://m.edsoo.ru/ffOb
06ec

31

PaGoTra cubl.

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb
07fa

IloTenmnuansHas u

bu6mmoreka [JOK

32 | kuHeTHYecKas https://m.edsoo.ru/ffOb
SHPTHUSL. 096¢
33 3akoH

COXpPAaHCHUA



https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c

MEXaHUYECKON

JHEpPruu.
bubmnoreka [IOK
34 | Pemienue 3aau. https://m.edsoo.ru/ffob
0a84
KonTpobmas bu6mmorexa [{OK
35 paora https://m.edsoo.ru/ffob
| 0db8
KonebarensHoe
JIBIDKCHHE.
CB0OOTHBIC
KoJIeOaHMSI.
36 Bennuunsl,
XapaKTePHU3 YOI
ue
KoJiebaTerbHOe
JIBIDKEHHE.
37 Pemrenue 3amau.
l'apmonunueckue bubnroreia LIOK
38 https://m.edsoo.ru/ffob
KoJIeOaHMSI.
0c32
3aTyxarouue
39 KoJIeOaHMSI.
Brinyxnennsie
KoJIeOaHMSI.
MaGoparopras bu6mmoreka [IOK
40 pabota Ne 4 https://m.edsoo.ru/ffob
) 12fe
bubmuoreka [JOK
41 | Pe3onanc. https://m.edsoo.ru/ffob
1858
PacnipocTpanenue
KoJieOaHUi B
cpene. BonHsl. bubnuoreka [JOK
42 | J1MHAa BOJIHBI. https://m.edsoo.ru/ffOb
CxkopocTb 20f0
pacmipocTpaHeHus
BOJIH.
43 | Pemenue 3agay.
Hcroynuku 3ByKa. bubnuoreka [IOK
44 | 3ByKOBbIE https://m.edsoo.ru/ffOb

KOJICOAaHUS.

197a



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a

BricoTta, TemOp u

45
TPOMKOCTb 3BYKa.
PacnpocTpanenne bubnuorexa [JOK
46 | 3ByKa. 3BYKOBBIC https://m.edsoo.ru/ffob
BOJIHEL. laec
Pacnpocrpanenu
€ 3ByKa. bubnuorexa [JOK
47 3BYKOBBIC https://m.edsoo.ru/ffob
BOJIHBL Perenne 197a
3a/1a4.
OTtpaxeHue bubnuorexa [JOK
48 3ByKa. 3BYKOBOM https://m.edsoo.ru/ffob
pE30HAHC. 21fe
49 KourpoJubHas
pabora.
50 | MaruuTHOE MOJIE.
Hamnpasnenne Toka
51 | M HaHPaBJ'IeHI/Ie
JIUHUH ero
MarHUTHOTO MOJIS.
O6napyxeHue
MarHuTHOTO TOJIs
59 O €ro JECUCTBHUIO
Ha 3JICKTPUYECKUMN
Tok. [IpaBuso
JICBOM PYKH.
Viaykis bu6mmoreka [JOK
53 https://m.edsoo.ru/ffOb
MarHuTHOTO TOJIS. 23ca
Nunykuus bu6mmoreka [JOK
54 | MarHUTHOTO IOJIS. https://m.edsoo.ru/ffob
Pemienue 3amau. 250
55 MarauTHbIN
MOTOK.
SIBnenue bu6mmoreka [JOK
56 | PIEeKTPOMarHUTHO https://m.edsoo.ru/ffOb
W MHJIyKIIWH. 2abe
Hamnpasienue
57 NuaykumoHHOro

Toka. [IpaBuiio
Jlenua.



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe

bubnuoreka [IOK

58 f;fzzz;ymm https://m.edsoo.ru/ffOb
' 2fe6
bu6mmoreka [IOK
59 JlaboparopHas https://m.edsoo.ru/ffob
pabora Ne 5.
2c6e
[Tosnyuenue u
nepeaaya
60 MIEPEMEHHOTO
ANMEKTPUIECKOTO
TOKA.
Tpancdopmatop.
DNeKTPOMarHuTHO bubmrotexa LIOK
61 e mosTe https://m.edsoo.ru/ffOb
' 31d0
DJIEKTPOMAarHuTH Bubamorexa [IOK
62 L6 BOMTHEL https://m.edsoo.ru/ffOb
3658
bu6moreka [IOK
63 | Pemenue 3amau. https://m.edsoo.ru/ffOb
38c4
KonebaTenbHblii BuGmorexa LIOK
64 | 0P Honysere https://m.edsoo.ru/ffOb
AIIEKTPOMArHUTHBI
. 3aea
X KOJIeOaHUH.
[TpunIUIB bu6mmoreka [JOK
65 | paauocCBsI3U https://m.edsoo.ru/ffOb
TEJIEBUICHU. 3che
66 Hutepdepennus
mudpakius CBeTa.
67 DNeKTpOMarHuTHa
sl IPUPOJIA CBETA.
IIpenomnenue
CBETA. bubmuoreka [JOK
68 | ®dusnueckwmii https://m.edsoo.ru/ffOb
CMBICIT TIOKa3aTes 3f2c
MIPETOMIICHUSI.
bu6mmoreka [JOK
69 | Pemenwne 3amau. https://m.edsoo.ru/ffOb
444a
70 | ucnepcus cBeTa. bubnuorexa [IOK



https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a

IIBera Teq.

https://m.edsoo.ru/ffOb
4206

71

Jucnepcus cBer.

bubnuoreka [IOK
https://m.edsoo.ru/ffOc

IIBera Tem. OaTe
THIbI ONTHYECKUX Bubmuotexa LIOK
72 CHEKTOpOB. https://m.edsoo.ru/ffOb
4684
73 KoHnTpoJubHas
pabora.
PagnoakxTuBHOCTE. bubmmorexa [TOK
74 https://m.edsoo.ru/ffOc
Mopenu aToMOB.
0f4c
PangmoakTHBHOCTE. bubmorexa OK
75 https://m.edsoo.ru/ffOc
Monenn aTOMOB.
Oe2a
76 JlabopaTopHas
pabota Ne 6.
Ilornomenue u
HCITYCKaHUE CBETa BuGmorexa LIOK
77 ia;;iag;i;menne https://m.edsoo.ru/ffOc
. 12a8
JIMHEHYATBIX
CIIEKTPOB.
PagnoaxkTuBHBIE
MpeBpaIcHus
78 ATOMHBIX SITIED.
3aKkoH
PaaoOaKTHBHOTO
pacmaja.
DKCIepUMEHTaIb BuGmorexa LIOK
79 Eigf;;:f;ﬂ https://m.edsoo.ru/ffOc
144c
YaCTHII.
OtkpsiTHE bubnuorexa [IOK
80 | mportoHa m https://m.edsoo.ru/ffOc
HEUTpOHa. 1550
CocTaB aTOMHOTO bubmuoreka [JOK
81 | sgpa. SlnepHbie https://m.edsoo.ru/ffOc
CHIIBL. 1672
82 | JlabopaTtopHas bubnuorexa [IOK



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672

pabota Ne 7

https://m.edsoo.ru/ffOc
18ac

DHeprusi CBA3U.

bubnuoreka [IOK

83 | Jledext macchl. https://m.edsoo.ru/ffOc
Pemenne 3amauy. lal4
Jenenue siaep bubnuotexa [JOK
84 | ypana. llennas https://m.edsoo.ru/ffOc
peaxius. 1bda
S nepHsliil peaktop.
[IpeoGpa3oBanue
BHYTPEHHEMN
85 | sHeprum aTOMHBIX
snep B
MEKTPUIECCKYIO
SHEPTHIO.
bu6moreka [IOK
86 | AromHas SHeprus. https://m.edsoo.ru/ffOc
2126
buonornueckoe bu6moreka [IOK
87 | nmeiictBue https://m.edsoo.ru/ffOc
paauanusi. 1c58
TepmosepHas bu6moreka [IOK
88 peakms https://m.edsoo.ru/ffOc
' 1d7a
89 | Pemenue 3amauy.
KoHTpobHas bu6mmoreka [JOK
90 pagora. https://m.edsoo.ru/ffOc
1e88
CocraB, cTpocHHE
1 TIPOXOXKIACHUE
91 N
ConHeuHoM
CHCTEMBI.
bonabmmne miaHneTs bubmuoreka [JOK
92 | ConHeuHou https://m.edsoo.ru/ffOc
CHCTEMEI. 223e
Bonbime mmaneTs
93 | ConHeuHOM
CUCTEMBI.
bonpmre naaHeTs bu6mmoreka [JOK
94 | ConneuHoi https://m.edsoo.ru/ffOc

CHUCTCMBEI.

245a



https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a

Mansic Tena bubnuoreka [IOK
95 CoutHedHOM 1 https://m.edsoo.ru/ffOc
CHCTEMEI. 2572
Crpoenne, bubGnuoreka IIOK
g | oviemHeH 1 https://m.edsoo.ru/ffOc
sBosirortis CoHIa
N 2a22
1 3BE3I.
Crpoenue u bubnuotexa [JOK
97 IBOJTIOIUS 1 https://m.edsoo.ru/ffOc
Bcenennoii. 2b30
O06001IeHNE TEMBI
«3aKOHBI bubnuotexa [JOK
98 | mBMXKEHUS U 1 https://m.edsoo.ru/ffOc
B3aUMOJIEHCTBUS 2c52
TE»
O0600meHNEe TeMBI BuGmorexa LIOK
99 «Mexatirieckie 1 https://m.edsoo.ru/ffOc
KoJICOaHUS U
2d6a
BOJIHBI»
Hrorosas bu6moreka [IOK
100 | kouTpoOJIBLHAS 1 https://m.edsoo.ru/ffOc
pabora. 2e82
O06001IeHIE TEMBI bu6moreka [IOK
101 | «DmekTpoMarHuTH 1 https://m.edsoo.ru/ffOc
0€ MoJIe» 3044
O06001ICHIE TEMBI
102 | «Ctpoenue atoma 1
Y ATOMHOTO SI7IPay
OBUIEE
KOJIMYECTBO 102
YACOB I1O0

[TPOTPAMME



https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c3044
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