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Pabouas nporpamma yyeOHoro npeamera «Ou3nuka» cOCTaBlIeHa HA OCHOBAHHUU
nerctyromero ®I'OC 00O, depepanbHOl pabodeil mporpaMMmbl y4eOHOTO
npeamera «®dusuka» ¢ yuérom Paboueit mporpammsl Bocniutanuds MAOY COII
Nell u sBisierca npunoxkenuem k OOIT OO0 MAOY COII Nel 1

1. Conepxanue oOydeHHUs
TKJIACC

Paznen 1. ®usuka u eé poJib B IO3HAHUU OKPYKAKIIEro MUpa

®uznka — Hayka o npupoje. SBneHus npupoasl. Ousndeckue sSBICHUSA:
MEXaHMYECKHe, TeTJIOBbIE, dJIEKTPUUECKIE, MAarHUTHBIE, CBETOBbIE, 3BYKOBBIE.

Oduznyeckue BenuuuHbl. M3Mepenue ¢usnueckux BenuuuH. Dusznueckue

npuOOopBHI.

[lorpemnocts u3mMepennit MexxayHapoaHasi CucTemMa eIMHHUII.

Kak ¢usuka u J[pyrue ecTecTBEHHbIE HAyKHM M3y4aloT MPHUPOAY.
EctecTBeHHO-HAY4YHBI METOJ IMMO3HAHMS: HAOJIOJEHUE, MOCTAHOBKA HAYYHOTO
BOMPOCA,BBIABUKEHUE THIIOTE3, SIKCIIEPUMEHT MO MPOBEPKE TMIOTE3, O0BICHEHHE
HabmonaemMorosiBiaeHus. Onucanue GU3NYECKUX SIBJICHUH ¢ MOMOIIBIO MOJIEEH.

Jlemoncmpayuu

MexaHu4ecKkue, TeIUIOBbIE, AIEKTPUIECKIE, MATHUTHBIC, CBETOBBIC SIBJICHHSI.
dwuzndeckre MpuOOPHI U MPOIIeypa MPSIMBIX U3MEPEHUI aHAIOTOBBIM U
U POBEIMITIPUOOPOM.

Jlabopamopnvie pabomul u onvimol

Ornpenenenue UeHbl AeJICHUS IKaJIbl H3MEPUTEIBLHOIO

npubopa.3mepenne pacCTOSHUM.

N3mepenne 06bEMa )KUIAKOCTH U

TBEpAOTO Tena. OnpeaeneHue pa3MepoB

MaJbIX Tel.

N3mepenue temnepaTypbl IpU MOMOIIHU KHIKOCTHOTO TEPMOMETPA U
JaTYMKaTeMnepaTyphbl.

[IpoBenenue ucciienoBaHus 1O NPOBEPKE THUIIOTE3bI: JAJTBHOCTH IOJIETA
[IapuKa, mymeHHOT0 TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIbIIE BBICOTA MTyCKa.

Paznen 2. IlepBoHauyaibHbIe CBeIECHUS O CTPOEHMH BellleCTBA

CrpoeHue BeliecTBa: aToMbl M MOJIEKYJbI, HX pa3Mepbl. OIbITHI,
JIOKA3bIBAIOIIAE JUCKPETHOE CTPOECHHUE BEILIECTBA.

JIBrxkeHne yacTtul BemiecTBa. CBs3b CKOPOCTH JBM)KEHHUS YacTHI[ C
TemnepaTypoil. bpoynoBckoe aBmwxkenue, aubdysus. BzanmopaencTBrue 4acTuil
BEIIECTBA: MPUTXKEHUE U OTTATIKHBAHUE.

ArperaTHbI€ COCTOSIHHS BEIIECTBA: CTPOCHUE Ta30B, KUJKOCTEN U TBEPIBIX
(KpucTamindeckux) Tesl. B3auMocBsI3b MEXK]ly CBOMCTBAMH BEILIECTB B Pa3HBIX
arperaTHbIX  COCTOSIHUAX HM  HUX  ATOMHO-MOJICKYJISIPHBIM  CTPOCHHEM.



Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

Jlemoncmpayuu

HaGmronenre 6poyHOBCKOTO

nBxenus. Haomonenue

b dy3uu.

HaGmronenne sBIICHUN, OOBSCHSAIOMIUXCSA TPUTHKEHUEM WM
OTTaJKWBAaHUEMYACTHI] BEIICCTRA.

JlabopamopHvie pabomul u onvimol

OneHka quaMerpa aToMa METOJIOM PSAJIOB (C UCIIOJIb30BAaHUEM
doTorpaduii). OnbITh MO HAGIIOICHUIO TEMJIOBOTO PACIIMPEHUS Ta30B.
OnbITHI 10 0OHAPYKEHUIO JEUCTBUS CHUJT MOJICKYJISIPHOTO MPUTSHKEHUS.

Paznen 3. /IBu:keHue U B3auMoieiCTBHE TeJl
Mexanunyeckoe ABUKeHUE. PaBHOMEPHOE U HEPABHOMEPHOE IBUYKECHHUE.
Cxopoctb.CpeiHssi CKOPpOCTh TPU HEPABHOMEPHOM JIBUKEHHUU. Pacuér myTu u
BPEMEHU JBUXKCHUA.

SBrneHne vHEpUMU. 3aKOH HMHEPIUU. B3aumMoneicTBue Tesl Kak MpUYvHa
U3MEHEHUS CKOPOCTH JBMXKEHHUsS Teld. Macca kKak Mepa HHEPTHOCTH Tela.
[TnoTHOCTH BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE
00BEMa BelecTna.

Cuna Kak xapakTepuCTHKa B3auMoaencTBUs Tes. Cuiia ynpyrocTy M 3aKOH
I'yka. MI3mMepenure Cuibl ¢ MOMOILBIO TUHAMOMETpA. SIBJICHUE TATOTEHUS U CUja
TsokecTd. Cuia TsSKEeCTM Ha JApyrux IiaHetax. Bec Ttema. HeBecomocTs.
Ciio’)keHue CuJjl, HalpaBJICHHBIX IO OJHOW mpsiMoi. PaBHOJEWCTBYIOIAs CHIL.
Cuna tpenus. TpeHHE CKOJBXKEHHS U TpEHUE MOKOsA. TpeHue B mpupose
TEXHHKE.

Jlemoncmpayuu

HabGnronenrne MexaHU4eCKOTO JIBHKECHUS

tena. MsMepenue ckopoctu

psIMOJIMHEHHOTO BrOKeHMs. Habmonenue
SIBJICHUSI UHEPLIVU.

HabGmronenre n3MeHeHUsI CKOPOCTH TIPH
B3auMozeicTBuM Tes. CpaBHEHHE MacC 0
B3aMMOJICCTBUIO TEIL.

CrnoxeHue cuj, HalpaBJIEHHBIX 110 OJTHON MPSAMO.

Jlabopamopnule pabomwl u onvimol

OrnpeneneHue CKOPOCTH PaBHOMEPHOTO JIBUKEHUS (IIapvKa B KUIKOCTH,
MOJIEIUAIEKTPUUECKOT0 aBTOMOOUIIS M TaK J1aJiee).
Ornpenenenue cpeHel CKOPOCTU CKOJIbXEHUs OpyCKa WIIK IIapuKa Mo



HaKJIOHHOMIUIOCKOCTH.

Onpenenenue IWIOTHOCTA TBEPAOTO TeNA.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKeHus (aedopmariviu)
MPYKUHBIOT MPUIOKEHHON CHUIIBI.

OnpIThI, AEMOHCTPUPYIOIIKE 3aBUCUMOCTD CUJIbI TPEHUS CKOJIBKEHHSI OT
Beca TeJau XapakTepa COMpUKACAIOUIUXCS TOBEPXHOCTEH.

Pa3nen 4. JlaBiienue TBEPABIX TeJl, ;KUJAKOCTEH 1 ra3oB

Hanenune. CriocoObl YMEHbIIEHUS M YBEJIWYeHUs JaBieHus. JlaBieHue
raza. 3aBUCHUMOCTb JaBJeHHUs rasa OT o00bEma, TemmepaTypsl. Ilepemaua
JaBieHUs TBEPABIMH TeEJIaMH, >KUIKOCTAMM U ra3amu. 3akoH [lackauns.
[IHeBMaTHUeCcKHe MalIMHbI. 3aBUCUMOCTH JABJICHUS JKUJIKOCTU OT TIyOWHBI.
I'unpocrarnueckuit mapagokc. CooOwmaromuecs cocyabl. [ uapaBiuueckue
MEXaHHU3MBI.

AtMmocdepa 3emnn U atmocdepHoe nasienue. [IpudyrHbl CyliecTBOBaHUS
BO3ymHON o6onouku 3emun. Onbit Toppuueru. M3mepenue atmocdepHoro
naBieHus. 3aBUCUMOCTh aTMOC(EpPHOro MaBJIEHUS OT BBICOTHI HAJ YpPOBHEM
mops.IIpubops! A u3mepenust aTMocepHOro AaBiIeHUS.

JleficTBUE JKMJIKOCTU M ra3a Ha MOTPYKEHHOE B HUX TEJO.
Britankusaromas(apxumeiosa) cuia. 3akoH Apxumena. [naBanue te.
Bo3nyxonnaBanue.

Jlemoncmpayuu

3aBHCHMOCTD JIaBJICHHUS T'a3a OT

temnepatypsl. [lepenayua napineHus

JKHJIKOCTBIO U Ta30M.

Coobmarormuecs

COCY/IBI.

I'mppaBnnueckuit

npecc.

[IposBnenne neiicTBrs aTMOCHEPHOTO JABICHUS.

3aBUCHMOCTH BBITAJIKMBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHON YacTH Tejia
WUIUIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIECH CUIIBI BECY BBITECHEHHOM KUJIKOCTH.

YcioBue IUIaBaHUSA TeJN: IUIABAaHWE WJIM TIOTPYKEHHE TeJl B

3aBUCHMOCTHOT COOTHOIICHUS MJIOTHOCTEH Teja U KUIKOCTH.

Jlabopamopnule pabomwl u onvimol

HccrmenoBanne 3aBHCHMMOCTH Beca Teja B BojJe OT 00BEMa
MOTPYKEHHOMW B KUJIKOCTh YaCTH TeJa.

OnpeneneHue BBITAIKUBAIOIIEH  CWIbI, JEWCTBYIOIIEHM Ha  TeEIoO,
MOTPYXKEHHOEB KUJIKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH WJIbI, ICHCTBYIOIIEH HA TEIO B



KUJKOCTH, OT MACChI Tela.

OnpITEl, AEMOHCTPUPYIOIIME 3aBUCHMOCTh  BBITAJIKMBAIOIIEH  CHIIBI,
JEUCTBYIONIECH HA TEJIO B )KUIKOCTH, OT 00bEMaA NMOTPyKEHHON B )KUJKOCTh YaCTU
T€JIa U OT INIOTHOCTUKUIKOCTH.

KonctpynpoBanne apeomerpa WIM  KOHCTPYHPOBAaHHME JIOAKH U
OIpeIeNIEHUE €€ IPy30MO0ABEMHOCTH.

Paspnen 5. PaGora 1 MOIIHOCTD. DHEpPrus

Mexanunueckasi pabota. MOITHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HaKJIOHHas IJIOCKOCTh. IlpaBuio
paBHOBecusi pblyara. lIpuMeHeHHe mpaBWiIa paBHOBECHs pblyara K OJIOKY.
«3onoroe mnpaBuno» wmexaHuku. KIIJ[ mpocteix MexanusmoB. IIpoctsie
MEXaHHU3MBbI B OBITY U TEXHHKE.

Mexannueckass dHeprus. KuHeTMueckas M NOTEHUMAIbHAs DSHEPIUs.
[IpeBpaleHne0THOr0 BUAa MEXaHUYECKOW SHEPTUHU B APYTroil. 3aKOH COXPaHEHHUS
SHEPI'UH B MEXAHUKE.

Jlemoncmpayuu

[IpuMepbl IpOCThIX MEXaHU3MOB.

Jlabopamopnvie pabomul u onvimol

Onpenenenune paboOThl CHJIBI TPEHUS TMPU PABHOMEPHOM
JIBUKEHUU TEJIarno rOPU30HTAIBHON MTOBEPXHOCTH.

HccnenoBanue ycnosui paBHoBecus poiuara. Msmepenne K11/ HakiionHOM
MJIOCKOCTH.

N3yueHune 3akoHa COXpaHEHUS] MEXAHUYECKON SHEPTUH.

SKJIACC

Pa3gea 6. TemioBblie ABJIeHUA

OCHOBHBIE TIOJIOKEHUS MOJICKYISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BemiecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJ. OTBITHI, MOATBEPKAAIOIINE
OCHOBHBIE TTOJI0KEHUSAMOJIEKYIAPHO-KMHETUYECKON TEOPHUH.

Mogenu TBEPAOrO, XKHUIAKOTO M Ta3000pa3HOr0 COCTOSIHUM BEIECTBA.
Kpucrammueckue u amopdusie Tena. OObSICHEHHE CBOWCTB ra30B, KUIAKOCTEH H
TBEPABIX TEJI HA OCHOBE IOJIOKECHUM MOJEKYISIPHO-KHHETUYECKON TEOPHH.
CmaurBaHWeH KanuUISIpHbIC sIBJIEHUS. TeIIoBOe paclIupeHre U CKATHE.

Temnepatypa. CBsi3bp TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABHXKCHUS
yactull. BHyTpeHHsas sHeprus. CrnocoObl M3MEHEHHUS BHYTPEHHEW JHEPruu:
Terionepenaya coBepiieHue  paboTHI. Buaer TeIIonepeaun:
TETJIONPOBOIHOCTh, KOHBEKIIUS, U3JTYUYCHHE.

KomnaectBo TemnoThl. Y IenpHas TEIJI0EMKOCTE BellecTBa. TemiooOMeH n
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIuioBoro OamaHca. IlnaBneHue wu



OTBEPAECBAHUE KPUCTAUIMYECKUX BEUIECTB. YJENbHAsA TEIUIOTA IUIABJICHMUS.
[TapooOpa3zoBanue u konaeHcanus. Mcnapenue. Kunenue. YaenwHas temiora
napooOpa3oBaHus. 3aBUCHUMOCTb TEMIIEPATypbl KHUIEHUS OT aTMOC(HEpPHOro
JABJICHUS.

BnaxHocTs Bo3yxa.

OHeprus TOIUIMBA. Y IeJIbHAsI TEIUIOTA CTOPAHMUSL.

[Tpuniuner pabotel TemnoBeix aBurareneid KIIJ[ TemmoBoro asuraresns.
TennoBeieABUTATENN U 3AIIUTA OKPYKAIOIIEN CPELBI.

3aKOH COXpaHEHHUsI U MPEBPAILLECHUS YHEPTUH B TEIUIOBBIX MpOLIECCaX.

Jlemoncmpayuu

HaGmronenre 6poyHOBCKOTO

nBrxenus. Haomonenue

b dy3un.

HaGuroieHre SIBJIICHUI CMauyUBaHUS M KAWL PHBIX

siByieHniA. HaOmro1eHre TeriioBoro paciimpeHust Tedl.

W3meHeHWe JaBlieHWs Tra3a TpH HM3MEHEHWHW O00béMa H
HarpeBaHHUH WTHOXJTAKICHUH.

[IpaBuna usmepenus

TemIeparypsl. Buas

TEIUIoNEepeaayH.

OxJaxieHue Mpy COBEPIIEHUU PAOOTHI.

HarpeBanwue npu coBepiiieHuu pabOThl BHEITHUMU

cwiamu. CpaBHEHHE TEIUIOEMKOCTEH pa3TuyHbIX

BEIIECTB.

HaOmnronenue kumeHus.

HaGmronenre mocTostHCTBA TEMIIEPATYPHI TPH IIABJICHUH.

Moieny TEIIOBBIX JIBUTATEIICH.

Jlabopamopnvle pabomul u onvimol

OnbITH IO OOHAPYKEHUIO JEHCTBUS CHII MOJICKYJISIPHOTO
npuTsKeHUs . ONBITHI 110 BRIPAIIMBAHUIO KPUCTAJIIOB
IIOBAPEHHOM COJIM WJIM caxapa.
OnwIThl IO HAOTIOEHUIO TETIOBOT'O PACIIUPEHUS Ta30B, KUIKOCTEH H
TBEPABIX
TeJL.
Onpenenenue gaBiaeHUs BO3AyXa B OalJIOHE HITPUIIA.
OnbIThl, AEMOHCTPUPYIOIINE 3aBUCHUMOCTh JIaBJICHUS BO3JyXa OT €ro o0bEéma
u
HarpeBaHus WA OXJIaXKICHUSL.
[IpoBepka TrHUMOTE3bl JUHEWHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA
KUJKOCTUB TEPMOMETPUUYECKOUN TPyOKE OT TEeMIEPATYPHI.



HaGmronenne u3MeHeHNs BHYTPEHHEN SHEPTUH Tella B pe3yJIbTaTe
Teruionepeaauny padboThl BHEUTHUX CHJL.

HccnenoBanue sBJIEHUS TEINIOOOMEHA MPU CMEUIMBAHUU XOJOJHOM U
TOpsIYE€NBOIBL.

Onpenenenue KOJIWMYECTBA TEILIOTHI, IOJIYYEHHOIO BOJOW IIPH

TEMI000MEHEC HAarpeThIM

METAUINYECKAM LUIUHIPOM.

Onpenenenue yaenbHON TEIMIIOEMKOCTH BEIIECTBA.

HccnenoBanne nporecca UCIIapeHus.

Ornpenenenne OTHOCUTENBHON BIIAXKHOCTU BO3/1yXa.

Ornpenenenue yieabHON TEMJIOTHI IIJIABJICHUS JIbJA.

Pazgen 7. Dnekrpudyeckue 1 MATHUTHBIE SIBJICHUS

Onektpuszanus Tena. J[Ba poaa sJMeKTpUUECKUX 3apsaoB. B3aumopeincTsue
3apspKeHHBIX Tell. 3akoH KyroHa (3aBHCUMOCTH CHJIBI  B3aUMOJICUCTBUS
3apsHKCHHBIX TEJIOT BEJIMUMHBI 3aPSI0B U PACCTOSHUS MEXKTY TEIaMu ).

OnekTpudeckoe mosie. Hanmpsok€HHOCTD 3JiekTpudeckoro mojis. [Ipuniun
CYMEPTO3UIINH ISKTPUUECKUX T0JIeH (Ha KaYECTBEHHOM YPOBHE).

Hocurenu anexktpuyeckux 3apsiioB. DJIEMEHTAPHBIN JJCKTPUUYSCKHUH 3apsi/l.
Crpoenune aroma. IIpoBOAHMKM W  JHUAJIEKTPUKU. 3aKOH COXpPAHECHHS
ANEKTPUYECKOTO 3apsa.

DNEKTpUYECKUA TOK. YCJIOBHS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
HcTouHMKY MOCTOSSHHOTO ToKa. JIeMCTBHUS AIIEKTPUUYECKOrO0 TOKa (TEIUIOBOE,
XUMHUYECKOE, MAarHUTHOE ). DNEKTPUUECKUIN TOK B )KHIKOCTAX U Ta3ax.

Onektpuueckass nenb. Cuna TokKa. DIJIEKTPUYECKOE  HAIpSKEHUE.
ConpoTtuBiaeHUe TPOBOJHUKA. Y ICJILHOE CONPOTUBIICHUE BelllecTBa. 3akoH OMa
s ydactka uenu. llocnegoBaTenpbHOE€ M MApPAJUIENbHOE  COEIUHEHHE
IIPOBOJIHUKOB.

PaGota u MOMIHOCTH 3JEKTpUYECKOTO TOoKa. 3akoH Jxoymns—JleHua.
DNEKTPUIECKUEIICTIH U TOTPEOUTEH AIEKTPUIECKOil sHEPTrUH B ObITY. KopoTkoe
3ambikanue. [locTosiHHbIE MarHUTHl. B3auMopeicTBre MOCTOSHHBIX MarHUTOB.
MaruutHoe nosnie. MarHuTHoe mosie 3eMJIM W €ro 3HayeHue sl KU3HU Ha
3emue. OnbIT Dpcrena.

MaruutHoe mMoJie 3JIEKTPUYECKOTo Toka. I[IpuMeHeHue 53JIeKTPOMArHUTOB B
TexHuke. JlelicTBUE€ MarHMTHOrO TMOJS HA NIPOBOJHUK C  TOKOM.
DNeKTpoJBUraTeNlb MOCTOSHHOrO ToKa. Mcmonb30BaHUE 3IEKTpOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U Ha TPAHCIIOPTE.

Onbitet ®Dapajnes. SBieHHe >JIEKTPOMArHUTHOW WHAYKIUHU. [IpaBuio
Jlenna. Onexktporerepatop. CrocoObl MOMYy4YEHHUS! SJIEKTPUUECKON SHEPrumu.
DNEKTPOCTaHIIMU HA BO3OOHOBISIEMbIX UCTOYHUKAX SHEPTUU.

Jlemoncmpayuu



DIIeKTpU3alus TeN.

JIBa pona 3EKTpUYECKHUX 3apsI0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
YCTpONCTBO U AEUCTBUE DIIEKTPOCKOIIA.
DIIEKTPOCTATHYECKAS] MHTYKIHUS.

3aKOH COXpaHEHHUsI DJIEKTPUIECKUX

3apsaoB.IIpoBogHuKY 1

JTADIICKTPUKH.

MoienupoBaHue CUITOBBIX JIMHUNA 3JIEKTPUUECKOTO OIS
MCcTOYHMKH TTOCTOSTHHOTO TOKA.

JlencTBus

3JIEKTPUYECKOTO TOKA.

DJIEKTPUUYECKUN TOK B

JKUAKOCTHU. I 'a30BBIN

pasps.

N3Mepenue cuibl Toka aMIepMeTPOM.

N3Mepenue 351eKTpUUeCcKOro Hapsi>KeHUsI BOJIbTMETPOM.
PeocTaT u Marazud conpoTUBIICHUH.

BzanmMopeiicTBre MOCTOSSHHBIX MAarHUTOB.
MoaenupoBaHue HEBO3MOKHOCTH Pa3/IeJICHUS MOJTOCOB
MarauTa. MoJieTMpoOBaHUE MATHUTHBIX MOJIEH MTOCTOSHHBIX
MarHUTOB.

OnbIT OpcTena.

MarauTHoe 1oJjie ToKa. DJIEKTPOMarHur.

JlericTBME MarHUTHOTO MOJISI HA TPOBOJHUK

C TOKOM. DJIEKTPOIBUTATEIb TOCTOSTHHOTO

TOKA.

HccnenoBanue sBIEHUS 3IEKTPOMArHUTHOM

uHaykiuu. OneiTel @apajes.

3aBUCUMOCTH HalIPaBJICHUSI MHIYKIIMOHHOTO TOKA OT YCJIOBUM €ro
BO3HUKHOBEHUSA. DJICKTPOT€HEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnvie pabomul u onvimoi

OnbITHI O HAOIIOICHUTO DIIEKTPU3AINH TEJl HHAYKIIUEH U TIPH

COIIPUKOCHOBEHMU. iccnenoBanue qelCTBUS AIEKTPUIECKOrO OIS Ha

IPOBOAHUKHU U JUANIEKTpUKU. COOpKa v MpoBepKa PabOThI IIEKTPUICCKOM

LEMH OCTOSIHHOT'O TOKA.

N3mepenue u perynmpoBaHUE CUIIBI

ToKa. M3MepeHne u perynmpoBaHue

HanpsHKEHUS.

UccnenoBanne  3aBUCUMOCTA  CHJIBI  TOKA, MAYIIETO  4Yepe3

pPE3UCTOP,0T CONPOTUBJICHUS PE3UCTOPA U HATIPSKCHUS

Ha PE3UCTOpE.



OnpIThl, JAEMOHCTPUPYIOLIHUE 3aBHUCHUMOCTb 3JEKTPUYECKOrO
CONMPOTHUBJICHUSTPOBOAHUKA OT €T0 JITTMHBI, MJIOIATU
MONEPEYHOr0 CEUEHUs U MaTepuaa.
[IpoBepka mpaBuiia CI0KEHUS HANPSKEHUU MPHU MOCIEA0BATETLHOM
COEIMHEHUUIBYX PE3UCTOPOB.
[IpoBepka npaBuia 1jst CUIIbI TOKA NMPHU NapajiiieIbHOM COeIMHEHUN
pe3uctopoB.OnpeneneHue padoThl ANEKTPUUECKOT0 TOKA, UAYILEro Yepe3

pe3ucTop.
OmnpenencHre MOITHOCTH MIEKTPHUUECKOTO TOKA, BBIICISIEMON Ha
pesucrope. MccnenoBanue 3aBUCUMOCTH  CHJIBI TOKa,

UAYUIETO yepe3  JIaMIIOUKY,

OT HaIpsKEHUS Ha HEH.

Omnpenenenue KIIJ[ HarpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMOJIEHCTBUS TOCTOSTHHBIX MAarHUTOB.

N3yyenne MarHuTHOTO MOJIsE MOCTOSSHHBIX MAarHUTOB MPU UX O0BEUHEHUU
Upa3/ieJICHHH.

HccnenoBanue qeiCTBUS DIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OnbIThI, JI€MOHCTPHUPYIOUIUME 3aBUCUMOCTH CHJIBI B3aUMOJICUCTBUS

KaTyIIKUC TOKOM M MarHuTa OT CHJIbl TOKA U HaIlpaBJICHUS TOKA

B KaTyIIKe.

N3yuyenue nelcTBHUsI MArHUTHOT'O I0JI HA IPOBOJAHUK C

TokoM. KoHcTpynpoBaHue u usyueHue padboThl

AJIEKTPOJBUTATEIIS.

Nzmepenne KII/I anekTpoaBuraTesibHOM yCTaHOBKH.

OnBITHI IO UCCIEAOBAHUIO SBJICHUS 3JIEKTPOMAarHUTHON MHIYKIIAHN:
UCCJIEI0BAHNEU3MEHEHNI 3HAaUECHHsI M HAIIPaBJICHUS HHIYKIIHOHHOT'O TOKA.

IKJIACC
Pa3gea 8. Mexanuueckue siBJeHUSA

Mexanuyeckoe JBHKeHHE. MarepuanbHas Touka. Cucrema oOTcYETA.
OTHOCUTENBHOCTh MEXAaHUYECKOTO NIBUKEHHUS. PaBHOMEpHOE MPAMOJIUHENHOE
newxenne. HepaBHomepHoe mpsiMonuHeiHoe nBrkeHue. CpenHsss U
MTHOBEHHAsI CKOPOCTh T€JIa MPU HEPABHOMEPHOM JIBUKECHHH.

VYckopenne. PaBHOyckopeHHOE MpsiMOJMHEHHOe ABuxkeHue. (CBoOOgHOE

NaJICHUE.

OmnpiTel ["anunes.
PaBHoMepHoe  naBmkeHME 1O  OKpyxkHOocTu. Ileppuon w  yacrora
oOparteHus.

JIuneiiHas u yriioBas CKOpoCcTH. LIeHTpocTpeMHUTENBHOE YCKOPEHUE.
ITepBriit 3akoH Hpbrorona. Bropoit 3akoH Herorona. Tpernii 3akoH



Hsrotona.
IIpuHIMII CyIIepIIO3ULIMU CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CUJIa TPEHUSI CKOJIbKEHHS,
CUJIATPEHUS ITOKOS, APYTHE BUIbI TPECHHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TIATOTEHUsS. YCKOpPEHHE CBOOOJIHOIO
najgenus. JImkenne maneT Bokpyr ComnHua. IlepBas kocmuueckas CKOPOCTb.
HesecomocTs u neperpysku.

PaBHoBecue maTepuanbHOl ToukH. AOCONIOTHO TBEpIOE Teno. PaBHOBecHe
TBEPAOTO TEJIA C 3aKPEIUIEHHON OChIO BpaleHust. MomMeHT cuiibl. LIeHTp TsxecTu.

Nmnynec tena. MI3Menenue nmnyinbca. IMIynbsc cuiibl. 3aKOH COXpaHEHUS
UMITyJIbCa. PEaKTUBHOE IBUKEHUE.

Mexanudeckass pabota ¥ MOUIHOCTb. PaboTa cuil TSXKECTH, YNPYroCTH,
tpeuusi. CBs3b 3Hepruu 1 padoThl. [loTeHunanpHas sHeprus Telna, MoAHITOro Hajl
NOBEPXHOCTHIO 3eMiid. [loTeHUManbHAast  DHEPrUs  CKATOM  MPYKUHBI.
Kunernueckas sneprus. TeopemMao KHNHETUYECKON dHEPrUU. 3aKOH COXPAHEHMUS
MEXaHUYECKOW SHEPTUH.

Jlemoncmpayuu

HaGmonenne MeXxaHM4eCKOT o JBIKCHHS Tejla OTHOCUTEIBHO Pa3HbIX Tell
OTCYETA.

CpaBHeHUE MyTeW U TPACKTOPHI ABUKEHHS OJHOTO U TOTO K€ Teja
OTHOCHUTEJIbBHOPA3HBIX TEJl OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHUS TPSIMOJTUHENHOTO

nekeHus. MccnenoBanre Npu3HakoB paBHOYCKOPEHHOTO

JBUKEHHS.

HaGmronenne nBU>KeHUs Tela IO OKPYKHOCTH.

HaGmronenne MeXaHWUYeCKUX SBICHUH, IPOUCXOISANIAX B CHCTEME
OTCUéTa

«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JBHUKEHUU OTHOCUTEIBHO
KaOuHeTaPU3NKH.
3aBUCHUMOCTb YCKOPEHHUS TeJla OT MACChl TeJa U IEMUCTBYIOLIEN HA HETO
cwibl. HabmrogeHnne paBeHCcTBa CUIT ITPU B3aMMOJICHCTBUU TETT.
N3Mmenenune Beca tena npu yCKOPEHHOM
nerkeHud. [ lepenava nmnynsca rnpu
B3aMMOJICICTBUU TEIL.
[IpeoGpazoBanus SHEPTUN TTPH B3AUMOACHCTBUH TETI.
CoxpaHeHue UMITyJIbCa IPU HEYTIPYTOM B3aUMOJICHCTBUU.
CoxpaHeHne UMITyJIbca MPU a0COTIOTHO YIIPYTOM
B3auMoencTBrn. Habmo1eHne peakTuBHOTO ABUKEHUS.
CoxpaHeHre MEXaHUYECKOM SHEPruu MpU CBOOOTHOM MaICHUH.
CoxpaHeHne MEXaHMYECKOM OJHEPruM IMpU JBUKEHHUHM Tejla IO
JNEUCTBUEMITPYKUHBI.



JlabopamopHvie pabomul u onvimol

KoncTpynpoBaHne TpakTa Ui pasrOHa M JAJBHEMIIETO PaBHOMEPHOTO
JIBIKECHUSI TIIAPUKA UITU TEICKKH.

Ornpenenenue cpeHe CKOPOCTH CKOJBXKEHUS Opycka WM JBUKCHUS
LIapUKAIIO0 HAKJIOHHOM INIOCKOCTH.

Onpenenenue ycKkOpeHUs Tena IPH PaBHOYCKOPEHHOM JIBHDKEHUM 11O
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHHU NPU PABHOYCKOPEHHOM
JIBUKEHUM 0€3 HauallbHON CKOPOCTH.

[IpoBepka rHUMOTE3Bl: €CIM MpPU PABHOYCKOPEHHOM JIBJKEHHHM 0€3
HAYaJIbHOM CKOPOCTH IIYTH OTHOCATCS Kak psjJ HEUETHBIX YHCEN, TO
COOTBETCTBYIOIIHUE TPOMEKYTKUBPEMEHHU OJTMHAKOBBI.

HccnenoBanue 3aBUCUMOCTU CHJIBI TPEHHSI CKOJBXKEHHUS OT CHUJIbI
HOpPMAaJIbHOTOIaBICHUSI.

Onpenenenue k03P ULIMeHTa TPEHUS

ckosbxeHus. OnpeeneHnue KECTKOCTU

PYKHUHBI.

Omnpenenenne paOOThl CHJIBI TPEHUS IPU PAaBHOMEPHOM

JBUKEHUU TEJIaro TOPU30HTAIILHON TOBEPXHOCTH.

Omnpenenenne paboThl CUIBI YIIPYroCTH HPU MOABEME Ipy3a C
UCTOJIb30BaHUEMHETOBUKHOIO U TIOJJBUKHOTO OJIOKOB.

N3ydeHne 3aKkoHa COXpaHEHUs! SHEPTUU.

Pa3zgen 9. Mexannueckue KoJ1e0aHUA U BOJHBI

Konebarensnoe nBmwkenue. OCHOBHBIE XapaKTEPUCTUKH KOJCOAHMIA:
MIEpHOJI, YacToTa, aAMIUINTyAa. MaremMaTuyecKuii U TPYKUHHBIM MAasiTHUKHU.
[IpeBpaienne 3HEprun Mpu KojieObaTeIbHOM JBUKCHUH.

3aryxaromue  KojeOaHus. BbeiHyXJeHHbIE  KojeOaHus. Pe3oHaHc.
Mexanndyeckue BoJiIHBL. (CBOMCTBa MexaHWYeCKHMX BOJH. [IpomonbHble U
nonepevyHble BOJIHBL. J[JIMHA BOJHBI M CKOPOCTh €€ pacHpOCTPaHEHHS.
MexaHnuyecKue BOJIHbI B TBEPJOM TeJ€, CEHCMUUECKUE BOJTHBI.

3Byk. ['poMKocTh 3ByKa U BbicoTa ToHa. OTpakenue 3Byka. MHbpa3Byk u
yIBTPa3BYK.

Jlemoncmpayuu

Habmronenue konebaHuii TeII o4 AEHCTBUEM CUJIIBI TSXKECTH U CHIIBI
ynpyroctu. Habmonenre konebanuii rpy3a Ha HUTH W Ha MPY>KUHE.
Habnronenue BeIHYXEHHBIX KOJICOAHUM M pe30HAHCA.
PacnpocTpanenue mpoaoJbHBIX U MOMEPEYHBIX BOJIH (Ha

Mozenn). HabntoeHne 3aBUCUMOCTH BBICOTHI 3ByKa OT

YaCTOTEL.



AKYyCTUYECKHI PE30HAHC.

JlabopamopHvie pabomul u onvimol

Omnpenenenue 4acTOThl U NEpUO/Ia KOJeOaHUH MaTEMAaTUYECKOrO MasiTHUKA.
Onpenenenue 4acTOThI U NEPUOIa KOJeOaHUN NPYKUHHOTO MasiTHUKA
HccnenoBanue 3aBUCMMOCTH TMEpHOJa KOJIEOAHWM MOJBELMIEHHOTO K HUTH
rpysa
OT JIMHBI HUTH.
HccnenoBanve 3aBUCHMOCTH IE€pUOJia KoJeOaHUN MPYKUHHOTO
MasiTHUKAOT MaccChl Ipy3a.
[IpoBepka HE3aBUCUMOCTH MEpUOIA KOJIeOaHUN Tpy3a, MOJBEIIEHHOTO K
HUTH,0T MacChl Tpy3a.
OneIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCThH IEpuojia KoJieOaHuM
NPYKMHHOTOMAasiTHUKA OT MAacChl Ipy3a U KECTKOCTH MPYKUHBI.
N3mepeHue yckopeHHUs: CBOOOJHOTO MaIeHHUS.

Paspnen 10. DiiekTpoMarHuTHOE 1M0JI€ M 3JIEKTPOMATrHUTHBIE BOJTHBI

DNEeKTpOMarHuTHOE ToJIe. DIEKTPOMArHUTHbBIE BOJIHBI. CaoiicTBa
ANEKTpOMArHuTHeIX BoJIH. [llkanma anexkTpomMarHUTHBIX BOJIH. Mcnonb3oBaHue
JJIEKTPOMArHUTHBIX BOJIH JJIsI COTOBOM CBSI3H.

QHGKTpOMaFHI/ITHa}I IMpupoaa CBCTaA. CKOpOCTB cBeTa. BotHOBBIE CBOMCTBA
CBCTa.

Jlemoncmpayuu

CsoiicTBa
3JIEKTPOMAarHUTHBIX BOJIH.
BonHoBEIE CBOIICTBA CBETA.

Jlabopamopnvle pabomul u onvimol

N3yuenue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C TIOMOIIBI0 MOOMIEHOTO
TenedoHa.

Pa3nen 11. CBeToBbI€ sIBJICHUS

JlyueBass  momens  cBeta. HMcrounwkum  cBera.  IIpsmonuHenHoe
pactipoctpanenue cBeta. 3atMenuss ConnHua u Jlywel. OtTpakeHue cCBeTa.
[Tnockoe 3epkano. 3aKOH OTPAXKEHUS CBETA.

[Ipenomiienne cBeta. 3akoH npejaomsieHUs cBeTa. llomHOe BHYyTpeHHee
OTpaxkeHue cBeTa. lcmoib30BaHHWE TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJAX.

JIunza. Xoam mnyweit B smnH3e. OnTtudeckas cucrema (doroamnmnapara,
MHKpPOCKONAa M Teyeckoma. ['J1a3 kak onTuyeckas cucrtema. binuzopykocts u
JNaJbHO30PKOCTb.

Paznoxenne Oenoro cBera B crektp. Onbitel HbtoToHa. CroxkeHue



CIIEKTpalbHbIX IBETOB. J(ucnepcust cBeTa.
Jlemoncmpayuu

IIpsamonunelrinoe

pPacIpOCTpAHEHUE CBETA.

OtpaxeHnue cBeTa.

[Tony4yenue n3o0pakeHHil B JIOCKOM, BOTHYTOM U BBITYKJIOM 3€pKajiax.
IIpenomnenue caera.

OnTryeckuil CBETOBOJL.

Xox nydelt B coOuparolieit

nuH3e. X0 Jydeu B

paccenBarolel JIMH3E.

[Tonyyenue n3o0paxeHH ¢ MOMOIIBIO JIUH3.

[Tpuniun nevictBust poroannapara, MUKpPOCKOIA U
Teneckona.Mogens riasza.

Paznoxenue 0enoro cBeTa B CIIEKTP.

[Tonyyenue Oenoro cBeTa Mpu CIOKEHUHU CBETA PA3HBIX IIBETOB.

Jlabopamopnvle pabomul u onvimol

HccrienoBanre 3aBUCUMOCTH YTJIa OTPaKEHHS CBETOBOT'O JTyda OT yTiia

najeHus. M3ydeHne xapakTepuCTHK H300pakeHHUs ITpeIMeTa B INTIOCKOM

3epKaie.

HccrienoBanre 3aBUCHMOCTH yTJIa MPEIOMIJICHUS CBETOBOTO Jyda OT yriia
NaJICHUSTHA TPAHUIIE «BO3yX—CTEKIIOM.

[TomyueHnne n300pa’keHHI ¢ ITOMOIIBI0 COOUPAIOIIIEH JIMH3BI.

Omnpenenenre GOKYCHOTO PACCTOSTHUAS U ONITUYCCKOW CHITBI COOMPATOIICH

nuH3BL. OMBITHI TI0 Pa3JI0KEHUIO OEJIOT0 CBETA B CIIEKT.

OnpITEI TI0O BOCHPHUATHIO I[BETA MPEAMETOB TPU UX HAOIIOACHHH dYepes
[[BETOBbIC (PUIIHTPHI.

Pa3nen 12. KBanToBble iBJIeHUSA

Onwitel Pesepdopna w mmanerapHas wmonens aroma. Mojens aroma

bopa.

Hcnyckanue u norsyomieHrue ceeta atroMoM. KBaHThl. JInHEHYaThIe CIEKTPHI.

PagmoaktuBHOCTE. Anb(da-, Oeta- u ramma-uznydeHus. CTpoeHue
aTOMHOTO sijpa. HykiioHHast MoJiesib aTOMHOTO sijipa. M3oTonsl. PagnoakTuBHbBIE
npeBpaienus. [lepruoanonypacnaaga aTOMHBIX SIAEP.

SAnepHbie peakuuu. 3aKOHbBI COXPAHEHUS 3apsiAOBOTO M MAacCOBOI'O YMCE.
DHEPrusicBsI3u aTOMHBIX siaep. CBsA3b MAcChl U 3HEpruu. Peakiuu cUHTE3a H
nenenus sanep. Mcrounuku 3Heprun ConHUAa U 3BE3I.

Snepnas sHepretuka. JIeWCTBUS PaJUOAKTHUBHBIX HW3JIYYCHUW Ha YKUBBIC
OpTraHU3MBbl.



Jlemoncmpayuu

CnexTpel U31y4eHUS U

norsionieHus. CrieKTpsl

Pa3IUYHbIX Ta30B.

CnekTtp Bomopoaa.

HaGmronenue TpekoB B kamepe

Bunbcona. Pabora cuérunka

MOHHU3UPYIOIIUX U3ITYyYEHUH.

Peructpanust u3ny4eHus IpUpPOIHBIX MHHEPAIOB U PO TyKTOB.

JlabopamopHvie pabomul u onvimol

HaGnroenue CriiomHbIX U TUHEHYATHIX CIIEKTPOB U3JTYUECHHUS.

HccnenoBanue TpeKOB: M3MEPEHUE HPHEPTUM YACTHUIIBI IO TOPMO3HOMY
nyTu(ro gororpadusim).

N3mepenue paanoakTuBHOTO (PoHa.

IToBTOPUTEIBLHO-0000 AT MOYJIb

[ToBTOpHUTENHEHO-00001IIAIOTITHI MOJTYJIb npeaHa3HaAYCH TUTST
CUCTeMaTH3allid H OO0OOIICHHWS TPEIMETHOTO  COJCpXKaHUS W OIbITa
JESTeNLHOCTH, MPUOOPETEHHOTO MPHU M3YyUYEHUHU BCETO Kypca (PHU3WKH, a TaKKe
IUIA TIOATOTOBKA K OCHOBHOMY TOCYIapCTBEHHOMY DK3aMEHY MO (U3WKE IJIs
00ydJaromuxcs, BEIOPABIINX ATOT YUECOHBIMITPEIMET.

[Tpu n3ydeHnr TaHHOTO MOAYJISI PEATU3YIOTCS U CUCTEMATH3UPYIOTCS BUIBI
JESTELHOCTH, Ha OCHOBE KOTOPBIX 00CCTICUNBACTCS TOCTHKEHHUE MTPEIMETHBIX H
METaNpeAMETHBIX TUIAHUPYEMBIX PpEe3yJlIbTaTOB OO0yuYeHHs, (opMHUpyeTCs
€CTECTBEHHO-HAay4YHAasI TPAMOTHOCTh: OCBOSHHE Hay9IHBIX METO/I0OB HCCIICI0OBAHUS

SIBIICHUI TIPUPOJIBI M TEXHUKHU, OBJIAJICHUEC YMEHUSIMH OOBSICHITH (PU3UICCKHUC
SIBIICHUS,

MIPUMEHSIS TIOJIyUYCHHbBIE 3HAHUS, PEIIaTh 3aJa4yd, B TOM YHCJIE KAYECTBEHHbBIC U
AKCIIEpUMEHTAJIbHBIE.

[IprHIMIIHAIBHO AEATENIBHOCTHBIN XapaKkTep JAHHOTO pa3jielia peaan3yeTcs
3a CYET TOTO, 4YTO OOydYarIHUecs BBIMOIHSIIOT 3aJlaHus, B KOTOPBIX WM
MpeIaraeTcs:

HA OCHOBE IOJIyYEHHBIX 3HAHUW paclo3HaBaTb M HAYYHO OOBACHSITH
dusnyueckue sIBICHNUS B OKPY KaIOIMIEH MMPUPOJIC U TOBCEAHEBHOM KU3HMU;

UCTIOJIb30BaTh HAYYHBIE METOIbI KICCIICTOBAHUS (PHU3NIECKUX SIBICHUH, B TOM
YUCJIEJIA IPOBEPKH TUIIOTE3 U MOJIYUYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHSITH  HAay4YHblE  OCHOBBI  Haumboyiee  BaXXHBIX  JOCTHXKCHUUH
COBPEMEHHBIX TEXHOJIOTMW, HAMpPUMEP, MPAKTUYECKOTO HCHOJIb30BaHUA
Pa3IMYHBIX UICTOYHUKOB SHEPTUH Ha OCHOBE 3aKOHA MPEBPAIIEHUS U COXPAHEHHUS
BCEX U3BECTHBIX BUJOB SHEPTHH.



2. Ilmanupyemble pe3yiabTaThl

N3yuenne ¢u3uku Ha ypoOBHE OCHOBHOro oOmiero  oOpa3oBaHUs
HANpaBICHO HAa JIOCTIKEHUE JTUYHOCTHBIX, METANpPEIMETHBIX U TPEIMETHBIX
00pa3oBaTeIbHBIX PE3YIHTATOB.

JIMUYHOCTHBIE PE3YJIbTATHI

B pesynbrate m3yueHus QUMK Ha ypOBHE OCHOBHOTO OOIIETO
oOpazoBaHusy oOyyaroierocs: 6yayT copMUpPOBAHbI CIEAYIOIINE JIMYHOCTHBIC
PE3YNIbTATHI B YaCTH:

1) naTpMoTYECKOr0 BOCTIUTAHMS:
MPOSIBIICHUE MHTEpPECA K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO
pOCCUNCKOM(U3NIECKON HAYKH;
IIEHHOCTHOE OTHOIIEHNE K JIOCTUKEHUSIM POCCUMUCKUX YUEHBIX-(DU3UKOB,;

2) rpaAaHCKOr0 U IYXOBHO-HPABCTBEHHOI0 BOCITIUTAHMS

FOTOBHOCTh K AaKTUBHOMY YYacCTHIO B OOCYXIEHUU OOIIECTBEHHO-
3HAYMMBIX U 3THYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JOCTHKEHUN (PU3UKH;

OCO3HAHUE BAXXHOCTU MOPAJIBHO-3TUYECKUX MPUHLMUIIOB B JEATEIBHOCTU

YYEHOT0;

3) 3cTeTHYECKOro BOCIMTAHHUS:
BOCITPUSTHE ICTETUUECKUX KAadeCTB (DU3NUECKON HAyKH: €€ rapMOHUYHOTO
MOCTPOEHHUSI, CTPOT'OCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI0 MO3HAHUS:

OCO3HAHHE IIEHHOCTH (PU3WYECKON HAYKH KaK MOIIHOTO HHCTPYMEHTa
MMO3HAHUS MHUPA, OCHOBBI PA3BUTHUS TEXHOJIOTHM, BAXKHEWUINEH COCTABIISIIOLICH
KyJIbTYpBI;

pa3BUTHE HAy4YHOU JIOO03HATENHLHOCTH, MHTEpPECAa K HCCIEAOBATEIbCKOM
NEATENbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbS U SMOIMOHAJIBHOT0 0JIATOMOIy U
OCO3HAHHME IIEHHOCTH Oe30macHoro o0pa3a >KM3HH B COBPEMEHHOM
TEXHOJOTHYECKOM MHpE, BaXXHOCTU TPaBHJI OE30MAaCHOTO TOBEICHUS Ha
TPAHCIOPTE, HA JIOPOrax, C JJIEKTPUYECKHUM U TEIUJIOBBIM OOOpYJOBAaHHUEM B
JOMAITHUX YCJIOBUSAX;
c(hOpMHPOBAHHOCTh HaBbIKa pedieKcHH, TMPU3HAHHE CBOETO IpaBa Ha
OIMMOKY ¥ TaKOTO K€ MpaBa y IPyroro 4e0BeKa;

6) Tpy10BOI0 BOCIIMTAHMS:
AKTHUBHOE Yy4YacTHE B PEUICHUM MNPAKTUYECKUX 3ajlady (B paMKax CEMbH,
00pa3oBaTeIbHOI OpraHu3aluu, ropoja, Kpas) TEXHOJIOTHUECKON U COLMAIbHOM
HaIpaBJIEHHOCTH, TPEOYIOMIUX B TOM YUCIE U (PU3NUECKUX 3HAHU;



MHTEpeC K MPAKTUYECKOMY U3YUEHUIO Mpodeccuit, CBsI3aHHBIX C HU3UKOK;

7) PKOJIOTHY€CKOro BOCIIUTAHNA:
OpHEHTAIs Ha TMPUMCHEHHE (PU3MYECKUX 3HAHWK JIJIS PEUICHUs 3a71ad B
00JIaCTH OKpY)KAIOIICH Cpeabl, IIAaHUPOBAHMS IOCTYNKOB U OIIGHKH HX
BO3MOYHBIX TTOCIICJICTBUN IS OKPYKAIOIIEH CPEbL;

OCO3HaHUE TI00aNIbHOIO XapakTepa 3KOJOTMYECKHX MpoOsieM M IyTel X
pelIeHHS;

8) amanTanuu K N3MEHSIOIIHMCS YCIOBHUSIM CONUAJIBLHON M MPUPOIHOI Cpeabl:
NOTPEOHOCTh BO B3aMMOJICHCTBHM TIPH BBIMIOJHEHUU HCCICIOBAaHUN U
NPOEKTOB (PU3UYECKOM HAITPABICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM JPYTHX;
MOBBIIIICHUE YPOBHSA CBOEH KOMIIETEHTHOCTH 4Yepe3 NPAKTUYCCKYIO
JESATEINBHOCTD; TOTPEOHOCTH B ((OPMHUPOBAHUH HOBBIX 3HAHHA, B TOM YHCJIC
dbopmMynTUpoOBaTh UJIEH,
TOHSITHSI, TUTTOTE3bI O PU3HYECKUX 00BbEKTAX U SBJICHUSAX;
OCO3HaHHWE Je(UIIMTOB COOCTBEHHBIX 3HAHUH M KOMIIETCHTHOCTCH B
00JacTH PU3UKHY;
IUTAHUPOBAHUE CBOCTO PA3BUTHSA B MPHOOPETCHUM HOBBIX (PU3HYSCKHX
3HAaHUH; CTpPEeMIICHHUE aHATM3UPOBATH U BBHISBISATH B3aMMOCBSI3H TPUPOJIHI,
oO1ecTsa u
YKOHOMHUKH, B TOM YHCJIE C HCIIOJIb30BaHNEM (DH3MUECKUX 3HAHMIA,
OIICHKAa CBOUX JCHCTBHIA C Y4YETOM BIIMSHHS Ha OKpPY)KAMOIIYIO Cpeny,
BO3MOJKHBIX TJI0O0aTBHBIX MTOCIEICTBHUH.

METAIIPEIMETHBIE PE3YJIBTATHBI

B pesynbTare ocBoeHUs MporpaMMbl 1Mo (U3UKe HA YPOBHE OCHOBHOTO
obmero oOpazoBaHusi y  oOydwaromerocss — Oyayr  copMHupoBaHBI
MeTaIpeJIMETHbIC Pe3yIbTaThl, BKIIOYAIONINE TO3HABATEIIbHBIE YHUBEPCATIbHBIC
y4eOHbIe NIeWCTBUS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIE y4eOHBIC IEHCTBUS,
PETYISITUBHBIC YHUBEPCAbHBICYI€OHBIC TEHCTBHUS.

ITo3HaBaTe/IbHbIE YHUBEPCAJbHbIC YUeOHbIEe NeiCTBUSA
ba3oBble JJornueckne aeiicTBUA:
BBIABJISITH W XapaKTEpHU30BaTh CYIIECTBEHHBbIE IPHU3HAKH OOBEKTOB
(sIBJICHUI); yCTaHABIWBATh CYIICCTBEHHBIM NPU3HAK KiIacCH(PUKAIIUY,
OCHOBaHMUSI
T71s1 000OIIICHNS M CPAaBHEHUS,
BBISBIISITh 3aKOHOMEPHOCTH ¥ IIPOTHUBOPEUUS B pacCMaTpHUBaeMbIX (pakTax,
JTAHHBIXU HAOIIOJICHUSAX, OTHOCSIITUXCS K (DU3MICCKUM SIBICHUSIM;
BBIABIISITH TPUYUHHO-CIICICTBEHHBIE CBSI3M IPH HM3YYECHUH (HUINUECKUX



SBIICHUI W TIPOIECCOB, JENaTh BBIBOABI C HCIIOJNB30BAHUEM JICAYKTUBHBIX U
WHAYKTUBHBIX YMO3AKJIIOYCHH, BBIABUTATh THUIOTE3Bl O B3aUMOCBS3SIX
(bU3UYECKUX BETUYUH;

CaMOCTOSATEIBHO BBIOUPATh CIIOCOO pelieHHs ydeOHOU (hU3ndYecKoil 3a1aun
(cpaBHEHHE HECKOJIBKUX BAPUAHTOB PEIICHMS, BEIOOp HAaNOOJIEe MOAXOIAIIETO C
y4€TOMCAMOCTOATEIHHO BbIICJICHHBIX KPUTEPHEB).

ba3oBble ucciaeaoBaTeIbCKHeE 1eUCTBUSA
MCIOJIb30BaTh BOIIPOCHI KAaK HMCCIIENOBATEIbCKAUM MHCTPYMEHT IO3HAHMUS,
IIPOBOJINTh  II0  CaMOCTOSITEJIbHO  COCTABJIEHHOMY  IUJIaHY  OIIBIT,
HECJIOKHBIN
bu3HUYeCKUil SKCIIEPUMEHT, HEOOJIbIIIOE UCCIEOBaHNE (PU3NUECKOTO SIBJICHUS,;
OIICHUBATh HA TPUMEHUMOCTH U IOCTOBEPHOCTh MHPOPMAIIUIO, TOTYUCHHYIO
B XOJI¢
VCCIIEJOBAHUS WU DKCIIEPUMEHTA;
CaMOCTOSITETLHO (HOPMYIHPOBATh 000OIIEHUSI M BBIBOBI IO pe3yJibTaTam
POBEAEHHOTO HAOIIOICHHUS, OTIBITA, UCCIICIOBAHMUS;
IPOTHO3UPOBATh BO3MOXKHOE  JajbHEWIee  pa3BUTHE  (PU3HMYECKUX
IIPOIIECCOB, @ TAKXKE BBIJIBUTATh MPEINOJIOKECHHSI 00 WX Pa3BUTUM B HOBBIX
YCIOBUSIX M KOHTEKCTaX.

Pab6ora ¢ nnpopmanmeii:

NPUMEHSATh  pPa3IMYHbIE METOJNbI, HWHCTPYMEHTBI M  3allpoChl TIpH
TIOMCKE ¥ 0TOOpe MHGOPMAITUHU WIH JaHHBIX C YIETOM TPEIOKCHHON yaeOHOM
bu3udeckon 3amaun;

aHAJIM3UPOBATh, CHCTEMATU3UPOBATh M MHTEPIPETUPOBATH HMHQPOPMAIIHIO
pa3IMYHBIX BUIOB U (OPM IIPEIICTABICHHUS,

CaMOCTOSITETTLHO ~ BBIOWPATh ONTUMAIBHYI (QOpMYy MpeacTaBICHHUS
nHbOpPMAIIMN YW WILTIOCTPUPOBATH PEIIaeMble 3a7a4d HECIOXKHBIMH CXEMaMH,
auarpaMMaMu, HHOU TpaduKoil 1 1X KOMOWHAIIUSMH.

KoMMyHMKaTHBHBIC YHMBeEpPCAJIbHbICe y4eOHbIe JeiiCTBHSA:

B XoJe OOCyXIeHHs Y4eOHOro marepuaia, pe3yibTaTOB JIa0OPaTOPHBIX
paboOT M MPOEKTOB 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXJaeMOll TeMbl U
BBICKA3bIBaTh WJICW, HAICIICHHbIE HA pEIICHWE 3aJadyd HW MOJJEp KaHHe
Oaro»xeaTeIbHOCTH OOIIEHHUS;

COTIOCTABIISITh CBOM CYXKJICHUS C CY>KICHUSIMU JIPYTUX YUaCTHUKOB JUANIOTA,
OoOHapyXHUBaTh pa3IN4Me U CXOACTBO MO3UIHII;

BBIPQYKATh CBOIO TOUKY 3PEHUS B YCTHBIX M TUCHMEHHBIX TEKCTAX;

MyOJTUYHO TIPEICTABIATh PE3YIBTATHI BHITIOJIHEHHOTO (DU3HYECKOTO OIMBITA
(aKCIIepUMEeHTa, UCCIIEA0BaHNUs, IIPOCKTA).

MOHUMATh ¥ UCTIOJIB30BaTh MPEUMYIIIECTBA KOMAaHIHOW ¥ WHIUBHUTYaTHHON



paboOThIIPH pEIEHUH KOHKPETHOHN (PHU3HUUECKOUN MPOOIEMBI;

MPUHUMATh 111 COBMECTHOM AESATENbHOCTU, OPraHU30BbIBATH JEUCTBUS
o €€ JOCTHKEHUIO: PaclpeessiTh PO, 00CYKIaTh MPOLIECCHl U PE3YIbTAaTh
COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOJIbKUX JIIOJICH;

BBIMOJHATH CBOIO YacTh padOThI, JOCTUTasi KAUECTBEHHOI'O pe3yjbTaTa 1o
CBOEMY HANpaBIEHUIO U KOOPJIUHUPYS CBOM JACUCTBUS C JPYTUMU YJICHAMHU
KOMaH/Ibl;

OLICHMBATh KAa4eCTBO CBOEr0 BKJIaJa B OOLIMN HPOAYKT MO KPUTEPHSIM,
CaMOCTOSTEILHO CPOPMYJIMPOBAHHBIM YYACTHUKAMH B3aUMOIEHCTBHUS.

PeryiasiTuBHble YHUBepPCAJbHbIE Y4eOHbIe JeHCTBUS
Camoopranusanus:

BBISIBIIATH TPOOJIEeMbl B JKM3HEHHBIX M Y4Y4EOHBIX  CHUTYaIusiX,
TPEOYIOMIUX JIJIsl penieHus GU3NIeCKUX 3HAHUM;

OPUCHTHPOBATLCS B  PA3IUYHBIX  TIOAXOJAX TMPUHATHS  pElIeHUM
(MHAMBUYyATbHOE, PUHSITHE PEIICHUSI B TPYIINE, IPUHATHE PEIICHUN TPYIITION );

CaMOCTOSITEJIbHO COCTaBJISITh AJITOPUTM peleHUs] (PU3NUECKON 3a1auu Uiu
[UIAaHA KCCIIEIOBAaHUSI C YYETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh NpejlaraeMble BApUAHThI peICHUH;

JIeaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHHE.

CaMOKOHTPOJIb, IMOLMOHAJIBHBI HHTEJLJICKT:

J1laBaTh aJICKBaTHYIO OLICHKY CUTYallUU U MIpeiiarath IiaH €€ U3MEHEHUS,

OOBSACHATh TPUYMHBI  JOCTHKEHUS  (HEHOCTHIKEHHS)  PEe3yIbTaToOB
NESTEIBHOCTH, JaBaTh OILICHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTHh KOPPEKTHUBBI B JIEATEIIBHOCTH (B TOM YHCIIE€ B XOJ BBIIOJIHEHUS
¢u3nUecKoro Mcciue0BaHUS WIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHMBIIINUXCS CUTYAIMH, YCTAHOBJICHHBIX OMUOOK, BOZHUKIIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LUEIU U YCIOBUSIM.

CTaBUThb Cce0s Ha MECTO JApPYroro 4elOBeKa B XOAE€ CIOpa WU
JVCKYCCUH HAa HAYYHYIO TEMY, IOHUMAaTh MOTUBbBI, HAMEPEHUS U JIOTUKY JAPYTOTO.

Npu3HaBaTh CBOE MPABO Ha OMIMOKY MpU pemIeHHH (PU3NYECKUX 3aaad
WJI B YTBEPKICHUSAX HA HAYYHBIC TEMBI U TAKOE K€ MPaBO IPYyToro.

HNPEAMETHBIE PE3YJIBTATHBI

K kxonny oOyuyenus B 7 kJjacce IpeIMETHbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JTOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y O0YJAIOITUXCS YMECHHM:

UCTIOJIb30BaTh MOHATHUS : PU3HMUECKUE U XUMUYCCKUE SBICHUS, HAOTIOACHHE,
AKCHEPUMEHT, MOJENib, THUIIOTE3a, EIAUHUIBI (PU3MUECKUX BEIUYUH, aToM,
MOJIEKYyJIa, arperaTHbIe COCTOSTHUS BelllecTBa (TBEPIOE, KUJIKOE, ra3000pa3Hoe),
MEXaHWYECKOe JIBUWKEHHE (PaBHOMEPHOE, HEPAaBHOMEPHOE, MPSIMOJIMHEHHOE),
TpaeKTOpus, paBHOACHCTBYIOMIAs cwil, Aedopmanus (yrnpyras, mjiacTuueckas),



HEBECOMOCTb, COOOIIAIOIINECS COCYABL;

paznuuath siBeHust (qudQys3us, TEIUIOBOE IBHKEHHE YacTHUIl BEUIECTBa,
paBHOMEpPHOE JIBUKEHHUE, HEPaBHOMEPHOE JBH>KEHUE, WHEpLU,
B3aUMOJICMCTBUE TEJI, PABHOBECHUE TBEPABIX TEI C 3aKPEIUVIEHHOM OCHIO
BpalllcHUsA, Tepe/ladya JaBIICHUS TBEPIBIMU TEJIAMH, >KUAKOCTSIMU M Tra3aMu,
aTMoc(epHOe J1aBJICHUE, TIJIaBaHKUE TeJ, MPEBPAIICHUS MEXaHUYECKONU YHEPTUH )
[0 ONHMCAaHMID WX  XapaKTEpPHBIX CBOWCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JTAHHOE (PU3MYECKOE SIBIICHHE; PACIO3HABAThH MPOSBICHUE
U3YYEHHBIX (U3UYECKUX SBICHUM B OKPYXKAOIIEeM MHpPE, B TOM YHCIIE
dbuzudeckue SIBJICHUS B MPUPOJAC: NPUMEPHl JBUKEHUS C Pa3IMYHBIMU
CKOpPOCTSMHU B )KMBOW M HEXKUBOU MPUPOJE, AEUCTBUE CUIIbI TPEHUS B IPUPOJIE U
TEXHUKE, BIUSIHUE aTMOC(EPHOT0o JaBIEHUS HA )KUBOM OpraHu3M, IjiaBaHue phIo,
pblYaru B TeJ€ YEJOBEKa, MPU 3TOM MEPEBOJUTh MPAKTUYECKYHO 3a7ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIC CBOWCTBa (MpU3HAKU) (HU3NUECKUX
SIBJICHUM;

OTHCHIBATh M3YYEHHBIE CBOMCTBA T U (PU3MUECKUE SIBJICHUS, UCIIOIb3Ys
dbuzudeckue BenWYUHBI (Macca, 00bEM, IUIOTHOCTH BEIECTBA, BPEMs, IYTh,
CKOPOCTb, CPEIIHSSI CKOPOCTh, CHJIA YIPYIOCTH, CHJIA TSKECTH, BEC TeJa, CHUIIA
TpeHUs, AaBjieHUE (TBEPAOro Teia, >KUAKOCTH, Tas3a), BBITAJIKMBAIONIAS CUIIA,
MeXxaHuueckas paboTa, MOUTHOCTb, TUIEUO CHJIbI, MOMEHT CHJIbI, KO3 UIIMEHT
MOJIE3HOTO JAECHCTBUS MEXaHM3MOB, KWHETHYECKasl U MOTECHIHAIbHAS SHEPTHUs),
OpU OINUCAHUU TIPABUIBHO TPAKTOBATh (PU3UYECKUN CMBICT HMCIOIB3YEMBIX
BEJIMYMH, MX OOO3HAYEHUS U €IUHUIIBI (PU3NYECKUX BEJIMYMH, HAXOJIUTh
dbopMyInbl, CBS3BIBAIONIME JAHHYIO (U3UYECKYI0 BEIMYUHY C JPYyTUMU
BEJIMYMHAMH, CTPOUTh TpadUKH HU3YYEHHBIX 3aBUCHUMOCTEH (HU3MUECKUX
BEJINYMH;

XapaKTepu30BaTh CBOWCTBA Tell, (DU3UYECKUE SBICHUS U MPOIIECCHI,
UCIIOJIb3YS TpaBuiia CJIOXKEHUs CUIl (BIOJb OJTHOW MpsiMOM), 3aKoH ['yka, 3aKOH
[lackans, 3akoH Apxumesa, MPaBUIO paBHOBeCUsl pbryara (0J0Ka), «30J10TOE
MPAaBUJIO» MEXAHUKH, 3aKOH COXPAHCHHS MEXaHWUYECKOW JHEPTUH, IPU ITOM
JaBaTh CIOBECHYIO (OPMYIHPOBKY3aKOHA U 3alHCHIBATh €r0 MAaTEMAaTHYECKOE
BBIPAXKEHUE;

OOBSACHATh (DU3UYECKUE SBIICHUS, MPOILECCHl U CBOWCTBA TEJ, B TOM
YUCJI€ W B KOHTEKCTE€ CUTyalUd NPAKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISITh TPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsiCHEHHME U3 1-2
JIOTUYECKUX MIaroBC OMOpo Ha 1—2 W3y4eHHBIX CBOMCTBA (DU3NIECKUX SIBIICHUH,
bu3HUeCKNX 3aKOHA WM 3aKOHOMEPHOCTH;

pelaTh pacu€THbIe 3aJ1a4 B 1—2 1eiCTBUS, UCTIOIb3YS 3aKOHBI U (POPMYJIbI,
CBs3bIBaOIINE (U3UYECKUE BEJIMYMHBI: Ha OCHOBE aHAIM3a YCJIOBUS 3aJaud
3aMUCHIBATHKPATKOE YCIOBUE, MOACTABIATh (PU3NUECKUE BEIIMUUHBI B (POPMYJIBI
U TPOBOJUTH PACUYEThl, HAXOAUTH CIPABOYHBIC JaHHBIE, HEOOXOIUMBIE s



pelIeHus] 3aJady, OLEHUBAaTh pPEATUCTUYHOCTh MOJYyYEHHOH (u3nyeckon
BEJIMYMHBL;

pacno3HaBaTh NpPOOJIEMBI, KOTOPHIE MOXKHO PpEIIUTh MpPH HOMOIIU
(u3MYECKNX METO/OB, B ONUCAHUU HCCJIEAOBAHMS BBIIEIATH MPOBEPIEMOE
MpeanojaoxkeHue (runoresy), pazaudyarb U HHTEPHPETUPOBATH IMOITYUYEHHBIH
pe3ysibTaT, HaXOAUTh OLIMOKM B XOJI€ OIbITa, JeJaTb BBIBOABI IO €ro
pe3ysbTaTam;

IPOBOAUTH ONBITHI [0 HAOMIOACHUIO (PU3UYECKUX SIBICHUM WU

(U3MUECKUXCBOUCTB TeJl: POPMYIUPOBATH MPOBEPSIEMbIE TMPEANOIOKEHHUS,

coOupaTh YCTaHOBKYH3 MPEIJIOKEHHOTO 000pYy10BaHUS, 3aIIUCHIBATH X0/
ombITa U GOPMYITUPOBATH BHIBOJIBI; BBIMOJIHAT NMPSMbIE U3MEPEHHUS PACCTOSTHUS,
BpPEMEHH, MAcChl Tella, 00bEMa, CHUIIbI
U TEMIIepaTypbl C HCIOJIb30BAHUEM AaHAJOTOBBIX U HUMPOBBIX MHPUOOPOB,
3alMChIBaTh TMOKa3aHUs MpUOOpOB ¢ Yy4&€TOM 3aJaHHONM  aOCOIIOTHOM
NOTPEIIHOCTH U3MEPEHHM; MPOBOJIUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOMU
(¢u3nuecko BEIMYHMHBI OT JPYrOod C HCIOJB30BAHUEM MPSIMBIX HU3MEpPEHUN
(3aBUCHMOCTH TYTH PaBHOMEPHO ABHXKYIIETOCS Tella OT BPEMEHH JBUXKEHUS
TeNa, CWJIbI TPEHUS CKOJBKEHUS OT Beca Tena, KadecTBa 00pabOTKH
NOBEPXHOCTEM TE€JI W  HE3aBUCUMOCTHM CWJIBl TPEHHUS OT  IUIOIIAAH
CONPUKOCHOBEHHSI T€J, CHJIBl YHOPYTrOCTHU OT YMIJIWHEHUS TPYKUHBI,
BBITAJIKMBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTH Tella M OT IUIOTHOCTH
KHUJKOCTH, €€ HE3aBUCHMOCTH OT TUIOTHOCTU Teja, OT TIyOWHBI, Ha KOTOPYIO
MOTPYKEHO TEJI0, YCIOBUNUIIABAHUS TN, YCIOBUI paBHOBECHS pblyara u 0JI0KOB,
y4acTBOBAThH B IJIAHUPOBAHUM YU€OHOTO MCCIIEIOBAaHUS, COOMPATh YCTAHOBKY U
BBITIONHATh M3MEPEHUs, CJenys MPeJOoKeHHOMY IIaHy, (UKCUPOBATH
pE3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (U3MYECKHX BEJIMYMH B BUJE
NPEIJIOKEHHBIX Ta0IWI] W TpaduKoB, JenaTh BBIBOABI IO PE3YJIbTaTaM
UCCIIEOBAHNUS;

OPOBOJUTh KOCBEHHbIE H3MEpPEHUs (U3MYECKUX BEIUYUH (IJIOTHOCTD
BELIECTBA JKUJIKOCTU M TBEPAOrO Tela, CUJIa TPEHHSI CKOJBXKEHUS, IaBICHHE
BO3/lyXa, BBITAJKHUBAIOIIAS CHJIA, IEWCTBYIOLIAsl Ha MOTIPYKEHHOE B JKUIKOCTH
TEJ0, KOA()(PUIMEHT MONEe3HOr0 JCHCTBHUS MPOCTHIX MEXaHU3MOB), CIEIYs
IIPEJIOKEHHON  MHCTPYKLIMM: IIPU  BBINOJIHEHUM M3MEPEHUN  cOOMpaTh
AKCIIEPUMEHTAIBHYI0 YCTAHOBKY M BBIYUCIISTh 3HAYEHUE UCKOMOU BEIMYHHBI;

coOI01aTh MpaBUiia TEXHUKH 0€30MacHOCTH MpH paboTe ¢ 1abopaToOPHBIM
o0opyT0BaHUEM;

yKa3blBaTh MNPUHLMIIBI JEHCTBUA NPUOOPOB M TEXHUYECKHX YCTPOWCTB:
BEChI, TEPMOMETpP, TUHAMOMETp, COOOIIAIOLINECS COCYAbl, OapOMeTp, pblyar,
MOJIBV>KHBIN M HEMOJIBY>KHBIN OJIOK, HAKIIOHHAS MJIOCKOCTH;

XapaKTepU30BaTh NPUHLUIBI  JACHCTBUS HM3YyYEHHbIX NOpHOOPOB U
TEXHUYECKUX YCTPOKCTB C OMOPOM HA UX ONUCAHUsA (B TOM YHMCIIE: MOAIIUITHUKH,
YCTPOMCTBO BOJONPOBOJAA, THIPABIMYECKUII IpPECC, MAHOMETP, BBICOTOMED,



MOPIIHEBOM HACOC, apeoMeTp), HMCIOJIb3Yysl 3HAHHUA O CBOMCTBAX (PUIUUECKHUX
SABIICHUI 1 HEOOX0IMMbIEPU3NIECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

OpUBOAUTH  MpUMEpbl  (HaxoauTh  WHGOpPMALKMIO O  TIpUMepax)
MPAaKTHYECKOTO UCTOJIB30BaHUS (PM3MUYECKUX 3HAHUI B MOBCEIHEBHOM KHU3HU
11t obecrieueHnst 6€30MacCHOCTH TP 0OpaIIEHUH ¢ TPUOOpPaMHU U TEXHUYECKUMHU
yCTPOWCTBAMHU, COXPAHEHUS 30POBBS M COOIIOJACHHUS HOPM 3KOJOTHYECKOTO
MOBEJCHUS B OKPYKAIOIIEUCPELE;

OCYLIECTBJISITh OTOOpP HCTOYHUKOB HH(opMmMauuu B VHTepHeTe B
COOTBETCTBHH C 3aJaHHBIM TIOMCKOBBIM 3alPOCOM, Ha OCHOBE HMMECIOIIUXCS
3HaHUW ¥ TyTEM CPaBHEHUS PA3IUYHBIX UCTOYHHUKOB BBIACIATH MHPOPMAIIHIO,
KOTOpAst SIBJISETCS TPOTUBOPEUNBOM U MOXKET OBITh HETOCTOBEPHOM;

UCTIOJIh30BaTh MPH BHITIOJTHEHUH YYE€OHBIX 3aJaHUN HAYYHO-TIOMYJISPHYIO
aUTepaTypy (PU3MUECKOro cofepiKaHusl, CIPABOYHbIC MaTEPHAIIbI, PECYPCHI CETH
WuTepHeT, BnajeTh NpuéMaMud KOHCIIEKTHPOBAHHS TEKCTa, MPEOOPa30OBAHMUS
UHPOPMAIH U3 OJHON 3HAKOBON CHCTEMEBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KpaTKHE MHUCHMEHHBIC W YCTHBIC COOOINEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIUN (PUINIECKOTO COJCPIKAHUS, B TOM UHCIIE
MyOJINYHO JIeTIaTh KpaTKHUE COOOIICHHsI O pe3ysibTaTax MPOEKTOB MM yUeOHBIX
UCCIICZIOBAHUN, TPU 3TOM TPaMOTHO HCIOJIb30BaTh M3yUYEHHBIH MOHATUNHBIN
anmnapaT Kypca (pU3UKH, CONPOBOKAATh BHICTYIIJICHUE NTPE3EHTAIUEH;

OpY BBIIOJHEHUH Y4YEOHBIX INPOEKTOB MU MCCIEAOBAHUN pPACIPENEIATh
00513aHHOCTHB TPYIIIIE B COOTBETCTBUU C [TOCTABJIEHHBIMHU 3a/ladyaMHU, CIEAUTH 3a
BBITTOJIHEHUEM IUIaHA JEHCTBUM, aJl€KBATHO OLICHMBAThb COOCTBEHHBIH BKJIAJ B
JESITeIbHOCTh TPYIIBl, BBICTPaUBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE,
YUUTBIBasi MHEHUE OKPYKAIOLIUX.

K xonmy oOyuyenus B 8 kJjiacce mpeaMeTHbIE Pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaxkaTh CPOPMUPOBAHHOCTH Y OOYJIAIOIIMXCS YMCHHIA:
UCIIOJIb30BaTh MOHSATHS: Macca U pa3MePbl MOJIEKYII, TETIJIOBOE IBUKEHUE
aTOMOB UMOJIEKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTAIIIMYECKUE U
amop(HbBIE Tesa,HACHIIIICHHBIM U HEHACHIIICHHBIN Tap, BIAXKHOCTh BO3/yXa,
TEeMIIepaTypa, BHYTPEHHSASIHEPTHUs, TEIJIOBOW JABUTATEINb, dJIEMEHTAPHBIN
ANEKTPUUECKHUM 3apsfl, dTEKTPUIECKOETIONE, TPOBOAHUKU U JUIICKTPUKH,
TIOCTOSIHHBIHN 3JIEKTPUUYECKHUIA TOK, MATHUTHOE TI0JIE; pa3indaTh SBJICHUS
(TETI0BOE pacCHIMpPEHNE U CKaTHE, TETUIONepeaayda, TeMIoBOe paBHOBECHE,

CMa4MBaHHUE, KalWUIIpHBIE  SIBJICHUS, HCIIapEHHE,
KOHJICHCAIIMS, IIaBJICHUE, KpUCTATU3AIUS
(oTBepaeBaHuUE), KUTICHUE, Terionepeaada

(TEemIOMpPOBOAHOCTD, KOHBEKITUSA, U3IYUYCHHE), dJICKTPU3AIUs Tel,
B3aMMOJICHCTBUE3APSI0B, JCUCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHHUE, B3aUMOJACHUCTBUEMArHUTOB, JCHCTBHE MArHUTHOI'O IOJS Ha
MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHASIUHIYKIIHS) o OIMCAHMIO



WX XapaKTePHBIX CBOWCTB U Ha OCHOBE OTIBITOB,
JEMOHCTPUPYIOIIUX TAHHOE (PU3UUECKOE SIBJICHUE;

pacrio3HaBaTh MPOSBJICHUE HU3YUYCHHBIX (PU3MUECKUX  SBJICHUN B
OKpY)KarolieM Mupe, B TOM uuciie ¢GU3MYECKUE SBICHUS B MPUPOJE:
MMOBEPXHOCTHOE HATSKEHUE U KANWUISIPHBIC SIBJICHUS B MPUPOJIE, KPUCTAIIIBI B
npupoae, wusznydenue ConHila, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bI,
oOpa3oBaHue POChI, TYMaHa, MHEsl, CHETa, JIEKTPUYECKUE SIBJIEHUS B aTMoc]epe,
AIIEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOETIONE 3eMJIH, APEid MOIIOCOB,
pOJIb MarHUTHOTO TIOJISI JIJIsl JKM3HU Ha 3emiie, TOJISIPHOE CUSIHUE, MPU ITOM
NEepPEeBOAUTh TMPAKTHUYECKYI0 3a7ady B Y4YeOHYIO, BBIJCIATH CYIIECTBEHHbBIC
CBOMCTBA (MpU3HAKHN) PU3UUECKUX SBIICHUM;

OMUCHIBATh M3YYEHHBIE CBOMCTBA Te U (PU3MUYECKUE SIBJIICHUSI, UCTIOIB3YS
dbuzndeckue BeTUYUHBI (TEeMIlepaTypa, BHYTPEHHSISI DSHEPrusi, KOJIUYECTBO
TEIJIOTHI, yJEJIbHAs TEIUIOEMKOCTh BEIECTBa, yJACIbHAas TEIUIOTa IJIaBJICHUS,
ylenbHas TEIioTa MapooOpa3oBaHUs, yJeldbHAs TEIUIOTAa CrOpaHUs TOILIMBA,
KOO (PUIIMEHT TI0JIE3HOTO JICHCTBUSI TEIJIOBOM MAIIMHBI, OTHOCHUTEJIbHAS
BJIQXKHOCTh BO3JlyXa, DJEKTPUYECKUN 3apsij, CHUJla TOKa, DIEKTPUUYECKOE
HaIpsDKEHUE, COMPOTUBRIICHUE MPOBOIHUKA, YIEIbHOECONPOTUBIICHNUE BEIIECTRA,
paboTa W MOIIHOCTH AJIEKTPUUECKOTO TOKA), MPH ONHCAHUM MPABUIHHO
TPaKTOBaTh (U3MUECKUH CMBICI HCIOJIb3YEMbIX BEIUYHH, OOO3HAUYCHHS H
SANHUIIBI (DU3UUECKUX BEIMYMH, HAXOAUTh (DOPMYIIBI, CBS3BIBAIOIINE JAHHYIO
(Gu3MUECKyI0 BEIMYUHY C IPYTUMU BETUYMHAMU, CTPOUTH I'paUKU U3YUEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEJIUYMH;

XapaKTepu30oBaTh CBOMCTBA Tel, (PU3MYECKUe SABICHUS U MPOIIECCHI,
UCIIOJIB3YSl OCHOBHBIE IIOJIOKEHHUS  MOJIEKYISIPHO-KMHETHUECKON  TEOpHUH
CTPOEHHMSI BEUIECTBA, IPUHIUII CYNIEPIO3ULIMH MTOJIEH (HA KAYECTBEHHOM YPOBHE),
3aKOH COXpaHEHMs 3apsiga,3akoH OMa [ yyacTkKa Ienu, 3akoH Jlxoyms—
JleHua, 3aKkOH COXpaHEHHS OSHEpPruU, MPU OSTOM JaBAaThb CJIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aMMCHIBATh €70 MAaTEMAaTUYECKOEBBIPAKCHHE;

OOBSACHATHh (M3HUECKHE MPOILECCHl W CBOWCTBA TN, B TOM YHUCJIE U B
KOHTEKCTE CUTyallU NPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BBIABIATH
MPUYUHHO- CJICJACTBEHHBIC CBS3M, CTPOUTH OOBsICHEHWE M3 1—2 JIOTHYECKHX
I1aTOB C OMOPOii Ha | —2M3y4eHHBIX CBOMCTBA (PU3NYECKUX SABICHUN, PU3MUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pelaTh pacu€THbIE 3a/1a4 B 2—3 1€ICTBUS, UCTIOIb3YS 3aKOHBI U (POPMYJIbI,
CBSI3BIBAIONINE (PU3UYECKHE BEJIMYMHBI: HA OCHOBE aHAM3a YCJOBHS 3aJa4d
3aIMChIBaTh KPATKOE YCIJIOBUE, BBISABIISATH HENOCTATOK JAHHBIX IS PELICHUS
3alauu, BBIOMpATh 3aKOHBI W (POpPMyINBI, HEOOXOAMMBIE mJisi €€ pElICHHS,
MIPOBOJIUTH PACUYEThI U CPABHUBATHIIONYUYCHHOE 3HaUCHHE (DU3NYECKON BETUUNHBI
C U3BECTHBIMU JIAHHBIMU;

pacro3HaBaTh MpoOJieMbl, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIH
GU3MYEeCKUX METOAOB, MCIOJIb3YySl ONUCAHME KCCIENOBAHUS, BBIICIATH



MpoBEPsieMOe MPENOI0KEHUE, OLIEHUBATh MPABUIBHOCTD MOPsJIKa MPOBEICHUS
HCCIeIOBAHUS, AeIaTh BEIBOIBL,

MIPOBOJIUTH OMBITHI IO HAOTIOICHUIO (PU3UYECKUX SIBICHUN WIH (PU3NUECKUX
CBOMCTB Tell (KamWUISPHBIC SIBJICHUS, 3aBUCHUMOCTh JIaBJICHUS BO3/lyXa OT €ro
o0béMa, TemIepaTypbl, CKOPOCTH Mpollecca OCTHIBaHMS M HarpeBaHuUs IMpuU
U3JIyYEHUH OT I[BETa HM3Jy4Yarolleu (nmormommaroriei) MOBEPXHOCTH,
CKOPOCTh UCTIapEHUsT  BOJbI OT TeMIEepaTyphl KUJIKOCTH U ILJIOIMIAAN €&
MMOBEPXHOCTH, DJICKTPHU3aLMsl TeJI U B3aUMOJICUCTBUE AIEKTPUUECKUX 3apsoB,
B3aUMOJICHCTBHE IIOCTOSIHHBIX MAarHUTOB, BU3yalu3alldsg MarHUTHBIX TI0JIeH
MOCTOSTHHBIX MarHUTOB, JICMCTBHS MAarHUTHOTO TOJII Ha TPOBOJAHHK C TOKOM,
CBOMCTBa 3JIEKTPOMArHUTa, CBOMCTBA AJICKTPOJABUTATENSI MOCTOSHHOTO TOKA):
dbopMynUpoBaTh MPOBEPSEMbIC MPEANOI0XKEHUSI, COOUPATh YCTAHOBKY U3
PEJIOKEHHOTO O000PYIOBaHUSI, OMUCHIBATH XOJ OIbITa U (OPMYJIUPOBATH
BBIBO/IBI;

BBITIOJIHSIT TIPSIMBIE U3MEPEHUS TeMIIEpaTypbl, OTHOCUTEIILHON BIAXKHOCTH
BO3]lyXa, CWJIbI TOKA, HAMPSDKEHHS C UCIOJIb30BAHUEM aHAJIOTOBBIX NMPUOOPOB U
JTATYMKOB (DU3UYECKUX BEJIIMYUH, CPABHUBAThH PE3YJIbTAThl UBMEPEHUN C YUETOM
3aITaHHOM a0COJIFOTHOM MOTPENTHOCTH; MPOBOJIUTh MCCIICIOBAHUE 3aBUCUMOCTHU
OJIHOM (PU3NYECKOM BEJIMYMHBI OT JPYroil C HCHOJB30BAHUEM MPSMBIX
U3MEpeHui  (3aBUCUMOCTb  COMPOTHUBJICHUS IPOBOJHUKA OT €ro JJIMHBI,
IUIOIIAN TIOTIEPEYHOTO CEUEHUS U YAEIbHOTO CONPOTUBIEHHUS BEHIECTBA
NPOBOJAHMKA, CUJIbI TOKA, HIYIIETO Yepe3 IMPOBOJIHUK, OT HAIpPSHKEHUS Ha
IPOBOJAHHUKE, UCCIEAOBAHKE MOCIIEA0BATENBHOTO U MApAIIEILHOTO COeTMHEHUN
NPOBOAHUKOB): TIUIAHUPOBATh  HCCIEIOBAaHUE, COOUPATh YCTAaHOBKY H
BBITIONHATh ~ M3MEPEHUs, Clenys TMpeAIOKEeHHOMY IUIaHy, (UKCHpPOBATH
pE3yNbTaThl TOJYYEHHONW 3aBUCUMOCTH B BHUAE TAaOMUIl ¥ rpaduKOB, JEnaTh
BBIBOJIBI TI0 PE3YJIbTaTaM HCCIICIOBAHUS;

IPOBOAUTh KOCBEHHBIC H3MEpPEHUS (PU3NYECKUX BeIWYUH (yaenbHas
TETUIOEMKOCTD BEIIECTBA, COMPOTUBICHHWE NPOBOJHHMKA, paboTa M MOIIHOCTH
AIEKTPUYECKOTO TOKA): IJIJAHUPOBATH VU3MEpEHHS, coOupatb
AKCIIEPUMEHTATBHYIO YCTAHOBKY, CIIEys TPEUIOKEHHON WHCTPYKIUU, H
BBIYHCIISATh 3HAUCHHUE BEJIMUNHBI;

coOI01aTh MpaBuiia TEXHUKH 0€30MacHOCTH MpH paboTe ¢ 1abopaTopPHBIM
00opyTI0BaHUEM;

XapaKTepu30BaTh MPUHIUIB  JACHCTBUS  HM3yYEHHBIX TpHOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha HUX omucaHus (B TOM 4YHCIE: CHCTeMa
OTOIUICHHSI JIOMOB, THTPOMETp, IMapoBas TypOWHA, aMIepMETp, BOJBTMETD,
CYETUUK  DJIEKTPUUYECKOW SHEPruH,  JJIEKTPOOCBETUTEIbHBIE  IPHOOPHI,
HarpeBaTebHbIC AIEKTPONPUOOPHI (mpumepsl), AIEKTPUUECKUE
MPEIOXPAHUTETN, DJICKTPOMATHUT, DSJIEKTPOJBHUTATEIh IOCTOSHHOTO TOKA),
UCIIOJIB3YSI 3HAHUA O CBOWCTBaX (U3MYECKUX SIBICHUH W HEOOXOIUMBIE
du3nUecKkre 3aKOHOMEPHOCTH;



pacno3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOWCTBA M HU3MEPHUTENIbHbIE
npuOOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (KMJIKOCTHBIH TEPMOMETD,
TEPMOC, TICUXPOMETpP, TUIPOMETP, JBUraTelb BHYTPEHHEIO CrOpaHMs,
ANIEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMbl DJEKTPUYECKUX LEMmel ¢
MOCJIEIOBATEIbHBIM M TNapaJJICbHBIM COEJUHEHUEM JIIEMEHTOB, pasiuyas
yCIIOBHBbIE 0003HAYEHUS JIEMEHTOB 3IEKTPUUECKUX LIETIEH;

OpPUBOJIUTH  NpUMEpPhl  (HAXOAUTh  HMHPOPMALMIO O  [pUMEpax)
MPAKTUYECKOTO HCIONb30BaHUS (U3MUECKUX 3HAHUU B MOBCEAHEBHOM KU3HU
st obecrieueHus: 0€30MaCHOCTH NPU OOpalleHnH ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, COXPAHEHHs 37I0POBbS W COONIONEHUS HOPM SKOJOTMYECKOTO
NOBEICHUS B OKPY>KaIoLIeH cpefe;

OCYHLIECTBJISITh MOUCK HMHPOpMauuud (HU3UYECKOTO COJAEpKAHUS B
WuTepHere, Ha OCHOBE HWMEIOIIMUXCS 3HAHUH HM NOYTEM  CpaBHEHMS
JOTIOHUTENbHBIX HCTOYHMKOB BBIACNATH HH(OpMAIuUIO, KOTOpas SBISETCS
IPOTUBOPEUUBON MU MOKET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBIMOJTHEHUU YUYEOHBIX 3aJaHUN HAYUHO-MOMYJSPHYIO
TUTEepaTypy pU3NUecKoro cosiepKaHus, CIpaBOYHbIE MaTEpUAIIbl, PECYPCHI CETU
WuTtepHer, BnageTh NpuéMaMM KOHCIIEKTUPOBAaHUSA TEKCTa, MpeoOpa3oBaHUs
UHGOpPMAIIMK U3 OJTHOM 3HAKOBOW CUCTEMBI B JAPYTYIO;

co3faBaTh COOCTBEHHBIC IMHUCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHUS,
0000611ast ”HGOPMALIHMIO U3 HECKOJIBKUX UCTOYHUKOB (DU3MUECKOTO COEepKAHUS,
B TOM 4YHCJIE€ MYyOJMYHO TPEJCTABIATh PE3yJIbTaThl MPOEKTHOW WM
UCCJIEN0BATEIbCKON JIESITENIBHOCTH, IPU HSTOM TPAMOTHO HCIOJIb30BATh
W3YUYEHHBIN MOHITUHHBIN anmapaT Kypca (U3UKH, COMMPOBOXKIATH BRICTYIUICHHE
MpE3CHTAlNEN;

IpU BBITIOJHEHUN YYEOHBIX TMPOEKTOB M HCCIEAOBAHMNA (U3HMUECKUX
IPOIIECCOB  pacIpeieNiaiTh OOf3aHHOCTH B TpYIINEe B COOTBETCTBUU C
NOCTaBJICHHBIMU 3a/lauaMH, CJIEUTh 3a BBINOJHEHUEM IUJIaHA JEUCTBHM H
KOPPEKTUPOBATH €T0, aIeKBAaTHO OIICHUBATH COOCTBEHHBIN BKJIA]] B I€ATEIBHOCTh
IPYIIbl, BBICTPAaNBAaTh KOMMYHHKATHBHOE B3aUMOJECUCTBUE, MPOSBIISSA
TOTOBHOCTH pa3peraTb KOH(IUKTHI.

K xonmy oOydyenuss B 9 KJjacce MpeIMETHBIE Pe3yldbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y O0YJAIOITUXCS YMEHHIA:

UCIIOJIB30BAaTh TMOHSTHUS: CHCTEeMa OTcY€Ta, MaTepualbHasi TOYKa,
TPACKTOpPHUSA, OTHOCHUTEIHLHOCTh MEXAHWYECKOTO JBWXKCHUS, jaedopMaius
(ynpyrasi, mjgacTuyeckasi), TpPEHUE, ILEHTPOCTPEMUTEILHOE  YCKOPEHHE,
HEBECOMOCTb U MEPErpy3Ku, LEHTP TSHKECTH,a0CONIOTHO TBEPIOE TENO, LEHTP
TSKECTU TBEPAOTO TEja, PABHOBECHE, MEXaHUYECKUE KOJIEOAHUS U BOJIHBI, 3BYK,
MH(PA3BYK U YIbTPA3BYK, SJIEKTPOMArHUTHBIE BOJIHBI, IIKAIA3IEKTPOMArHUTHBIX
BOJH, CBET, OJU30PYKOCTh M JAJIbHO3OPKOCTh, CIEKTPbl HCHYCKaHUS M
norJionieHus, aiabda-, 6eTa- 1 raMMa-u31y4eHHUs], U30TOIIbI, SII€PHASI SHEPIETHKA;

pasziuyath SBICHUS (PABHOMEPHOE W HEPABHOMEPHOE MPSMOJIMHEWHOE



JBIKEHHE, PABHOYCKOPEHHOE MPSAMOJIMHEIHOE NBUKEHUE, CBOOOIHOE TMaJICHHE
TEJ, pPABHOMEPHOE JIBMXKEHUE 110 OKPY>KHOCTU, B3aUMOICHCTBUE TEN, PEAaKTUBHOE
NBIDKEHHE, KoJie0aTelbHOE JBMIXKEHUE (3aTyXalollue U  BBIHYXKJICHHBIC
KOJIe0aHMs), pe30HAHC, BOJTHOBOE JABMXKEHHE, OTPAKEHHE 3BYKA, IPAMOJIUHEHHOE
pacnupocTpaHeHHe, OTpPaXKEHUE M NPEIOMIICHHE CBETa, IOJIHOE BHYTPEHHEE
OTpakeHHE CBETa, pa3joKeHue Oenoro cBeTa B CHEKTP U CIIOKEHHE
CIIEKTPAJIbHBIX I[BETOB, JUCIIEPCUS CBETA, CCTECTBEHHAs PAJMOAKTUBHOCTb,
BO3HUKHOBEHUE JIMHEWYATOrO CIEKTpa W3JIYyYeHHUs) II0 OMHCAHUIO UX
XapaKTEePHBIX CBOWCTB W HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JTaHHOE
(duznueckoe sBICHUE;

pacrio3HaBaTh  MPOSBICHUE  W3YYEHHBIX  (U3UYECKUX  SBJICHUH B
OKpY’KarolieM MUpe(B TOM 4ucie GU3NYECKUE SBJICHUS B MIPUPOJIE: TPUIUBHI U
OTJIUBBI, ABWKeHUE TIaHeT COTHEYHOM CUCTEMBI, PEAKTUBHOE JIBHIKCHHE KUBBIX
OpraHU3MOB, BOCTIPUSITUE 3BYKOB XKHBOTHBIMH, 3€MJICTPACCHUE, CEHCMUYECKHE
BOJIHBI, I[yHaMH, 0JXO, I[B€Ta TeJI, ONTUYECKHWE SBJICHUA B MPUPOJE,
Ouojornyeckoe AeWCTBUE BUIUMOTO, YJIbTPa(QHUOIETOBOTO U PEHTTEHOBCKOIO
U3JIYYCHUN, €CTECTBEHHBIM paJMOAKTUBHBIM (POH, KOCMHYECKHE JIyYH,
PaIMOaKTUBHOE U3JTYUYCHHUE MPUPOJHBIX MHHEPAJIOB, JACHCTBHE PAJIMOAKTUBHBIX
U3Ty4YeHUH Ha OpraHu3M YeNoBeKa), MPHU ATOM IMEPEBOJAUTH MPAKTHUYECKYIO
3a/iauy B yu4eOHYI0, BBIJIEISATH CYIIECTBEHHbBIE CBOMCTBA (TPU3HAKH) (DU3UUECKUX
SIBJICHUI;

ONMKCHIBATh U3YUYCHHBIE CBOMCTBA Tel U (PU3WYECKUE SIBICHUS, UCIIONB3YS
¢dusznueckre BENMYMHBI (CpelHsSsE ¥ MIHOBEHHas CKOPOCTh Tejia Ipu
HEPAaBHOMEPHOM  JIBIDKCHHH, YCKOPEHHE, TepeMElleHHe, IyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHSI, CUJIa YIIPYTOCTH, CUJIA TSHKECTH, YCKOPEHHE CBOOOTHOTO
najieHusi, BeC Tella, UMIYJIbC TeNla, UMIYJbC CHIIbI, MEXaHHMYecKas padoTa u
MOIIHOCTh, TOTEHIMAIbHAS SHEPTHUS TeJIa, MOAHATOTO HaJl TOBEPXHOCTHIO 3€MJIH,
NOTEHIIUANbHAS DHEPIHsl CXKATOW MPYKUHBI, KUHETUYECKAsi DHEPrusi, MOJHas
MEXaHUYeCKasi SJHEPIHsl, IEPUO]] U 9acTOTa KoieOaHuid, JJIMHA BOJIHBI, TPOMKOCTD
3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTeNb MPEIOMIICHUS CPEbl), MPU
ONMCAHWUH TPABWIBHO TPAKTOBATH (PH3NYECKUN CMBICIT UCTIONB3YEMbIX BEIMYHUH,
0003HAUCHUSI W EOUHUIBI (PU3NYECKUX BEJIMYHMH, HAXOIUTh (OPMYIIHI,
CBS3BIBAIONINE JAHHYIO (PU3UYECKYI0 BEJIMYMHY C JAPYTMMH BEIWYUHAMH,
CTpOUTH TpahWKK N3YUEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYNH;

XapaKTepru30BaTh CBOWCTBA TeJ, (PU3WYECKUE SBICHUS W MPOIECCHI,
WCIMOJIb3YS 3aKOH COXPAHECHUS SHEPIUHU, 3aKOH BCEMUPHOT'O TATOTEHHUSI, IPUHLAII
CYyHEPIIO3ULMH CHJI, IPUHLMI OTHOCUTENBbHOCTH ['anmuies, 3akoHsl HbproTOHa,
3aKOH COXPAaHEHHUSI UMITYJIbCA, 3aKOHBI OTPAXKEHHUS U TPEJIOMIICHHUS CBETA, 3AKOHBI
COXpPaHEHHUS 3apsA0BOr0 U MAaCCOBOTO YHCEN MPHU SIAECPHBIX PEAKLUAX, IPU 3TOM
JaBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3aMKCHIBATh €r0 MaTEMaTUYECKOE
BBIPAKCHHUE;



OOBSACHATHh (PU3MUECKHE MPOLECCHl U CBOMCTBA TN, B TOM YHUCJIE U B
KOHTEKCTE€ CHUTYallud MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABIATH
MPUYUHHO- CJIEJACTBEHHBIE CBS3H, CTPOUTH OOBSICHEHUE W3 2—3 JIOTMYECKHUX
1aroB C ONOPOW Ha 2—313yUYEHHBIX CBOMCTBA (PU3NUYECKUX SABJICHUN, PUZNUECKHUX
3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THbIE 3a]ja4M (OMHUPAIOIIHUECS HA CUCTEMY U3 2—3 ypaBHEHMUIN),
UCIIOJIb3YsSI 3aKOHBI M (POPMYIIbI, CBS3bIBAIOLINE (PU3MYECKHE BEJIMYUHBI: Ha
OCHOBE aHaJM3a YCIOBMS 3aJlayd 3alUChIBaTh KPAaTKOE YCIOBUE, BbBISABIATH
HEeJOCTalole WIA HW30bITOYHBIE JaHHbIE, BBIOMpPATh 3aKOHbI U (OPMYIIbI,
HEOOXOIMMBIE JJIS pEeLIEHUs, TPOBOUTH PACUETHI M OLIEHUBATH PEATMCTUYHOCTh
NOJIYYEHHOI'0 3HaUYeHUs (PU3NUECKONBETNYNHBL;

pacno3HaBaTh NOpPOOJIEMBbI, KOTOPHIE MOXKHO PpEIIUTh MpPH MOMOIIU
(¢u3MUeCcKUX METOJI0B, MCHOJb3ysd OINUCAaHUE MCCIEIOBaHUS, BBIIEIATD
poBepsieMoe MPEAINON0KEHHE, OLICHUBATh NMPABUILHOCTH MOPSIKa MPOBEICHUS
UCCJIeIOBAHNS, I€NIaTh BBIBOJIbI, MHTEPIPETUPOBATH PE3yJIbTaThl HAOIIOJEHUN U
OTIBITOB;

IPOBOAMUTH OMBITHI [0 HAOIIOACHUIO PU3NYECKUX SIBICHUHN W (PU3MUIECKUX
CBOICTB Tel (M3y4eHune BTOporo 3akoHa Hei0TOHA, 3aKOHA COXPAHEHUSI SHEPTHH,
3aBHCHMOCTh Nepuojia KojeOaHuH NpYyKMHHOIO MasTHUKAa OT MAacchl Ipy3a U
KECTKOCTHU NPYKUHbI M HE3aBUCHUMOCTb OT aMIUIMTYAbl MaJlbIX KoJjeOaHuM,
HOpSMOJIMHEHHOE paclpOCTpaHEHUE CBETA, Pa3JIoKEHHE OEoro CBeTa B CIEKT,
U3y4eHUE CBOMCTB M300pakeHUs B IUIOCKOM 3€pKaje M CBOWCTB H300pa)KeHUs
npeaMeTa B coOuparomiel JiMH3e, HaONIoIeHHWE CIUIOUIHBIX M JIMHEHYaThIX
CHEKTPOB M3IYUYEHHsI): CAMOCTOSITEIbHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO
Habopa O00OpyJIOBaHMs, OIUCBHIBATH XOJA OIbITAa M €ro pe3yJbTaThl,
(opMyIupOBaTH BHIBOJIBI;

IPOBOJUTH MPU HEOOXOJUMOCTU CEPUIO MPSIMBIX U3MEPEHUH, OIpenesss
CpelHee 3HaueHUE U3MEepsAEeMOi BeJIMUMHBI ((POKYCHOE paccTOsTHUE coOuparoIieil
JIMH3b1),000CHOBBIBATH BHIOOP CITOCO0a U3MEPEHUS (M3MEPUTETHLHOTO IPHOOPa);

IOPOBOJUTh HCCIEAOBAaHHWE 3aBUCUMOCTEH (PU3UUYECKMX BEJIUYUH C
UCITI0JIb30BAaHUEM NPSIMBIX W3MEPEHUN (3aBHCHUMOCTH IIYTH OT BPEMEHU IIPH
PaBHOYCKOPEHHOM JIBHKEHHUH 0€3 HavyaJbHOM CKOPOCTH, Nepuoaa KojeOaHui
MaTeMaTUYeCKOT0 MAasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPaKEHHS
CBETa OT YyIJIa MAaJeHUs M YIJIa IPEJOMIIEHUS OT YIJIa MaJIeHUs): IJIaHUPOBATh
UCCIIEIOBAHME,  CaMOCTOSITENIBHO  cOOMpaTh  YCTaHOBKY,  (PUKCHpPOBATh
pe3yabTaThl MOTYUYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BUJAE TaOIUI] U
rpauKoB, AeNnaTh BBIBOBI MO Pe3yJbTaTaM HCCIEIOBAaHNUS;

MPOBOJINTh KOCBEHHbIE HU3MEpeHUsi (U3NYECKUX BEIUYUH (CpeaHsis
CKOPOCTh U YCKOPEHHE Tella MPU PaBHOYCKOPEHHOM JBHUXKEHUH, YCKOPEHHUE
CBOOOJIHOTO MAaJICHHUS], ’KECTKOCTH MPYKUHBI, KOAPPUIIUEHT TPEHUS CKOIbXKEHUS,



MexaHudeckass paboTa M MOLIHOCTb, YacToTa M NEpUoJ KojeOaHUH
MaTeMaTU4YeCKOro M MPYXKUHHOTO MAasSTHUKOB, ONITUYECKas CuUjia coOuparomien
JUH3bl, PAJUOAKTUBHBIA  (OH): IUIAHUPOBATH  U3MEPEHHs, COOHpAThH
AKCIEPUMEHTAIbHYI0O  YCTAHOBKY W BBINOJHSATH  HM3MEPEHHUs,  CIeays
MPEJI0KEHHON UHCTPYKIIUMHU, BBIYUCIISAT 3HAUCHUE BETUYMHBI U aHATTU3UPOBATh
MOJIYYEHHBIE PE3YIBTATHI C YYETOM 3aJaHHOM MOTPEIIHOCTA U3MEPECHU M,

co0JI01aTh MpaBUJIa TEXHUKU 0€30MMacHOCTH MpU paboTe ¢ Ja00paTOPHBIM
000pyaOBaHUEM;

pa3iuyaTth OCHOBHBIC TMPU3HAKK HW3YUYCHHBIX (PUBMUECKUX MOJICIICH:
MarepuagbHas TOYKa, aOCOIIOTHO TBEPAOE TEJIO, TOUEYHBIH HCTOYHUK CBETA,
Jy4, TOHKasl JIMH3a, [JIaHETapHasi MOJIENIb aToOMa, HYKJIOHHAsi MOJIeJIb aTOMHOT'O
anpa,

XapaKTEepU30BaTh MNPUHIUIIBI  JICUCTBUS  W3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX OMHMCAHUsA (B TOM YHCIE: CIIUIOMETD,
JATYUKA TIOJIOKEHUS, PACCTOSIHUS M YCKOPEHHS, pakeTa, 3XOJOT, OYKH,
nepuckor, ¢goToanmnapar, ONTUYECKUE CBETOBOJIBI, CIEKTPOCKOI,  JIO3UMETD,
Kamepa BunabcoHa), UCHONB3ys 3HAHUAO CBOMCTBAX (PM3WUYECKUX SBJICHUHN U
HeoOXoauMbIe (PU3NIECKUE 3aKOHOMEPHOCTH;

UCIIOJIB30BAaTh CXEMBl U CXEMATUYHBIE PUCYHKH U3YUYEHHBIX TEXHUYECKHUX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB U TEXHOJOTMUYECKHX MPOIECCOB IMPHU
pElIeHUH y4eOHO-TIPAKTUYECKUX 3a7]ad, ONTHUYECKHUE CXEMBbI [JIsi TOCTPOCHHUS
N300payKEHUIB MJIOCKOM 3€pKalie U coOuparoleit JIMH3e,

OPUBOJIUTH  MpUMEpPHl  (HaXoAWTh HWHGOpMAIUMIO O  TNpuUMepax)
IPAKTUYECKOTO HCIOJIb30BaHUSl (PU3MYECKUX 3HAHHWI B MOBCEIHEBHON KU3HU
JU1s1 o0ecriedeHus 0€30MacHOCTH IMPU 0OpaIleHUH ¢ TPUOOPAMH U TEXHHYECCKUMH
YCTPOMCTBAMHU, COXPAHEHHUS 3JI0POBbS U COOJIOJEHUS HOPM 3KOJIOTHYECKOTrO
NOBEJICHUS B OKPYIKatoLIEHCpee;

OCYIIECTBIIATh TIOWCK HH(pOpMaIuu  (HHU3NYECKOTO  COJEpXKAHUA B
HNuTepHeTe, caMOCTOATENEHO (OPMYIHUPYS TIOUCKOBBIN 3aMpPOC, HAXOIUTh MyTH
OTIpEJICIICHHS] TOCTOBEPHOCTH MOJIYYeHHON MH(GOPMAIINH HA OCHOBE UMEIOIIHNXCS
3HAHUU U JOTOJHUTEIbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPHU BBIMOJTHEHUU YUYEOHBIX 3aJaHUN HAYIHO-TIOMYJISPHYIO
TUTEpaTypy (PU3NIECKOTo CoNlepKaHus, CIIPABOYHBIE MATEPUAITBI, PECYPCHI CETH
NutepHer, BnageTh NMpuEéMaMM KOHCIEKTUPOBAHUSA TEKCTa, IpeoOpa3oBaHUs
nH(pOpMaMK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIC MHCHMEHHBIC W YCTHBIE COOOIICHUS HA OCHOBE
nH(OPMAIHN U3 HECKOJIBKUX UCTOYHUKOB (PU3UYECKOTO COJICPIKAHMSI, TyOJINIHO
MPEACTABIATh PE3YNbTAThl MPOCKTHON WIIM HUCCIIENOBATEIBCKONW JEATEIbHOCTH,
IpA  3TOM TPAMOTHO HCHOJIB30BaTh M3YUYCHHBIM TMOHSATUWHBIN  anmapar
M3y4yaeMoro paszena (U3MK{A U COMPOBOXKIATh BBICTYIUICHUE MPE3CHTAIUEH C
y4€TOM OCOOEHHOCTEN ayJMTOPUH CBEPCTHUKOB.



3. TemaTtnueckoe IJIaHUPOBAHHE

7 KIIACC
No TeMa Koui-Bo yacos 20P (L1IOP)
BCETO KP JlaG/mpakt
paboThl
Pa3nen 1. ®u3uka u ee poJib | 6 0 2 https://www.mgpu.ru
B MO3HAHUM OKPYKAIOLIET0 https://apkpro.ru
Mupa
1.1 | ®uzuka — Hayka o0 |2 0 0
MIpUpoJIe
1.2 | ®usznueckue BEIMYUHELI | 2 0 1
1.3 | EcTrecTBeHHO Hay4HBIH | 2 0 1
METO/I IT03HAHUS
Paznen 2.5 0 1 https:// www.mgpu.ru
IlepBoHaYa/ILHBIE https://apkpro.ru
CBelleHHUsI 0  CTPOEHHH
BelllecTBa
2.1 | CtpoeHue BemecTa 1 0 1
2.2 | JIBuxxeHue u|?2 0 0
B3aNMO/ICHCTBHE
YaCcTHI] BEIIECTBA
2.3 | ArperatHble COCTOSIHUS | 2 0 0
BEIIEeCTBA
Pasznen 3. JIBu:xenme wm |21 0 3 https://www.mgpu.ru
B3aHMMOJAeCTBHE TeJl https://apkpro.ru
3.1 | Mexanudeckoe 3 0 0
JIBYKEHUE
3.2 | Uuepuus, Macca, | 4 0 2
IUIOTHOCTE
3.3 | Cuna. Bune! cun 14 0 1
Paznen 4. JlaBjieHue 21 0 1 https://www.mgpu.ru
TBEPABIX TeJl, dKUIAKOCTEH 1 https://apkpro.ru
ra3oB
4.1 | HaBnenune. Ilepenaua | 3 0 0
JaBJICHUS TBEPJILIM
TenaM, SKUIKOCTIM H
razam
4.2 | JlaBieHue XKUIKOCTH 5 0 0
4.3 | AtmocdepHoe 6 0 0
JIaBJICHHE
4.4 | llefictBue »XUJIKOCTU U | 7 0 1
rasza Ha IOTPYXKEHHOE B
HHX TEII0
Pazpen 5. Padora wu |12 1 2 https://www.mgpu.ru
MOIIHOCTh. JHEPrus https://apkpro.ru
5.1 | PaboTa 1 MOIITHOCTH 3 0 1
5.2 | IlpocTele MexaHU3MBl | 5 0 1
5.3 | Mexannueckas 4 1 0
SHEPrust
PezepBHOE Bpemst 3




OO0I11ee KOJIUYECTBO 4acoB 110 | 68 1 9
porpaMme
8 KJIIACC
No TeMa Koui-Bo yacos 20P (L1OP)
BCETO KP Jla6/mpakT
paboThl

Paznen 1. TemaoBsle | 28 0 2 https://www.mgpu.ru
sIBJICHUSA https://apkpro.ru
1.1 | Crpoenue u cBoiictBa | 7 0 0

BEIIeCTBA
1.2 | TerioBbIe MPOLIECCHI 21 0 2
Pa3nen 2. DaekTpudeckue u | 37 1 5 https://www.mgpu.ru
MATHUTHBIE SIBJICHUS https://apkpro.ru
2.1 | DnexTpuueckue 7 0 0

3apsanbl.  3apsUKEHHBIE

Tela u X

B3anMMOJICHCTBIE
2.2 | IlocTosTHHBIHM 20 0 5

AIIEKTPUYECKUN TOK
2.3 | MaruuTHEBIE SIBJICHUS 6 0 0
2.4 | DneKTpOMarHuTHas 4 1 0

WHTYKITHS
Pe3epBHOE Bpemst 3
OO0111ee KOJIUIECTBO YacoB 110 | 68 1 7
porpaMmme

9 KIJIACC
No TeMa Kon-Bo "acoB 20P (I10P)
BCETO KP Jla6/mpaxT
paboThI

Pazgen 1. Mexaunueckue | 40 0 2 https://www.mgpu.ru
SIBJICHH S https://apkpro.ru
1.1 | Mexannueckoe 10 0 1

JIBHJKEHUE U CIIOCOOBI

€ro OIMHMCaHM
1.2 | BzaumoaelicTBue Ten 20 0 1
1.3 | 3akoHBI COXpaHEHUs 10 0 0
Pasznen 2. Mexannuyeckue | 15 0 1 https://www.mgpu.ru
K0JIe0aHHUs ¥ BOJHBI https://apkpro.ru
2.1 | Mexannueckue 7 0 1

KoeOaHus
2.2 | MexaHnnyeckre BOJIHEL | 8 0 0

3ByK
Paznen 3.16 0 0 https://www.mgpu.ru
JIEKTPOMarHuTHoOe 1oJie U https://apkpro.ru
3JIEKTPOMATHUTHBIE BOJIHBI
3.1 | DnexTpoMarauTHOE 6 0 0

moJie 31

ANIEKTPOMArHUTHBIE

BOJIHBI
Paznen 4. CseroBnbie | 15 0 1 https://www.mgpu.ru
SAIBJICHUS https://apkpro.ru




4.1 | 3akoHBI 6 0

pacnpoCTpaHeHHUs CBETa
4.2 | Jluu3el u omnrTuydeckue | 6 1

puOOpHI
4.3 | Pasnmoxxenue 6emnoro | 3 0

CBETa B CIICKTP
Paznen 5. KsaurtoBbie | 17 0 https://www.mgpu.ru
sIBJICHUS https://apkpro.ru
5.1 | Ucnyckanue ul4 0

MOTJIONICHUE cBeTa

aTOMOM
5.2 | Ctpoenne  aTomHOrO | 6 0

sypa
5.3 | SnepHble peakiuu 7 0
IoBTOpHUTENBLHO- 9 0 https://www.mgpu.ru
000010 MOYJIb https://apkpro.ru
O6miee komudecTBO yacoB 1o | 102 4

MporpaMme




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 133600552358087161194895262509558337786447861717
Bnagener, 3uHuHa MapuHa BuKTopoBHa

OeicTevTened C 20.03.2024 no 20.03.2025



http://www.tcpdf.org

		2025-01-23T11:58:21+0500




