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COLEPXAHUE
7 KIIACC
Pa3znen 1. ®usuka u €€ poip B HO3HAHUU OKPYXKAIOILIET0 MUpa
®uzuka — Hayka o npupoze. SABnenus npupoasl. Pusndeckue sBICHUSA: MEXaHUUYECKHE,
TEIUIOBBIC, JJIEKTPUYECKUE, MArHUTHBIC, CBETOBBIC, 3BYKOBbIC. {DU3HMYECKHE BEIUYUHBI.
Uzmepenne pusnyeckux BeanunH. Ousndeckue npruOopshl.
[TorpemnocTs n3MepeHui
MexnyHaponHas cucrtema eaunuil. Kak ¢usnka u apyrue eCTeCTBEHHbIE HAYKH M3y4YaloT
npupoay. EcTecTBeHHOHAyuyHBId METOJl TIO3HAHWS: HAOJIOEHUE, IMOCTAHOBKA HAyYHOTO
BONPOCA, BBIIBIKEHUE THUIOTE3, OKCIEPUMEHT IO TMPOBEPKE THUIOTE3, OObICHEHUE
Habmoraemoro sBiieHus. Onucanne GU3NIECKUX SIBJICHUN C TIOMOIIBIO MOJIEIICH.
Jlemoncmpayuu
MexaHu4eckue, TEIIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.
duznyeckue MpuOOPHl M Mpoleypa MPSIMbIX HW3MEPEHUN aHAIOrOBBIM U IUGPOBHIM
npudopom.
Jlabopamopmsie pabomul u onvimol
OmnpeneneHne MEHbI JSICHUS KAl H3MEPHUTEIHLHOTO IPHOOopA.
H3mepenne paccTOsTHUMN.
W3mepenne o0bEMa KUAKOCTH U TBEPAOTO TETA.
Onpenenenue pa3MepoB MajbIX TEJ.
N3smepenne temmepaTypbl OpPU IMOMOIIM KUIAKOCTHOTO TEPMOMETpa W JAaTYMKA
TEeMIIepaTyphl.
Ilposedenue uccneoosanus no npogepke 2unomesvl: JATBHOCTb TNOJETA IIAPUKA,
MYIEHHOTO TOPU30HTAIIBHO, TeM 0O0JIbIle, YeM OOJIbIIIEe BHICOTA MTyCKa.
Pa3nen 2. IlepBoHayvanbHble CBEIAEHMS O CTPOSHUH BEILECTBA
Crpoenue BemiecTBa: aroMbl M MOJEKYJIbl, MX pa3Mepbl. ONbITHI, JOKa3bIBAIOLINE
JTMCKPETHOE CTpOeHME BemiecTBa. J[BrkeHue dvactuil BemiecTBa. CBs3b CKOPOCTH JBUKEHUS
yacTull ¢ TemmepaTypoil. bpoyHoBckoe nBuxenue, nuddysus. BzaumopeiicTBue uacTHIL
BEIIECTBA: MPUTSHKEHUE M OTTAJIKWBAHUE. ATperaTHble COCTOSHHUS BEIIECTBA: CTPOCHUE Ta30B,
KUAKOCTEH M TBEPABIX (KPUCTAJUIMYECKUX) TeN. B3auMOCBS3b MEXAy CBOWCTBAMHU BEIIECTB B
pPa3HBIX arperatHbpIX COCTOSIHUSX M WX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OcCoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI.
Jlemoncmpayuu
HabGmionenue OpoyHOoBckoro maBmxkenus. Habmonenue muddysun. Habmonenue
SIBJICHHUH, OOBSCHSIOIIUXCS IPUTSKEHUEM UJTH OTTATKUBAHUEM YaCTHUII BEIIECTBA.
Jlabopamopusie pabomul u onvimol
OreHka n1uaMeTpa aToMa METOJIOM PsiIoB (C UCTIOJIb30BaHUEM (hoTorpaduii).
OnbITHI IO HAOTIOIEHUIO TETIOBOTO PACIIUPEHHUS Ta30B.
OMBITHI 110 OOHAPYKEHUIO TEUCTBUS CUJI MOJIEKYJISIPHOTO TMPUTSKEHUS.
Paznmen 3. /IBmkeHHE U B3aUMOJICIICTBUE TEII
Mexannyeckoe nBHxkeHUE. PaBHOMEpHOE M HepaBHOMEpHOe nBHxkeHHE. CKOpPOCTh.
CpenHsisi CKOpOCTh NpPU HEPABHOMEPHOM JBWKEHUH. Pacu€r myTM W BpeMEHU ABUKEHUS.
SBnenne nHepIUU. 3aKOH UHEPIMU. B3auMoAeicTBUE TeN KakK MpUYMHA U3MEHEHHUSI CKOPOCTH
JIBIKEHUS Tesl. Macca kak Mepa uHepTHocTU Tena. [InotHocTh BemiectBa. CBSI3b MJIOTHOCTH €
KOJMYECTBOM MOJIEKYl B enuHuie oObéMa BemecTtBa. Cuia Kak —XapaKTepHUCTHKA
B3auMmojeiictBuss Ten. Cuna ynpyroctd W 3akoH ['yka. M3mepeHue cuibl € MOMOIIbIO
JUHaAMoMeTpa. fIBneHue TATOTeHUs W cuia TsokecTd. Cuia TSKECTH Ha JpYrux IUlaHeTax. Bec
tena. HeBecomocTh. CrioxkeHue CUJil, HalpaBJIEHHBIX MO OJHOM mpsiMoil. PaBHOAeicTByromas
cui. Cuna tpenus. TpeHue CKOJIbKEHUS U TPEHHE MOKOos. TpeHre B MPUPOJIE U TEXHUKE.
Jlemoncmpayuu
HaGmronenrne MexaHU4ecKoro JBMKEHUS Tea.
N3mepeHnne CKOpOCTH MPAMOJIUHEWNHOTO JBUKECHUS.



Habnronenue siBieHUs: MHEPLIUH.
Hab6mronenne nsMeHeHus: CKOPOCTH TTPH B3aMMOICHCTBHH TEJI.
CpaBHeHue Macc 110 B3aUMOJIEHCTBHUIO TEJ.
CnoxxeHue cuil, HallpaBJIEHHBIX IO OJHOM MPSIMOU.
Jlabopamopnvle pabomul u onvimol
OmnpeneneHne CKOPOCTH PABHOMEPHOTO JABMKEHMs (IIapuka B JKMJIKOCTH, MOJAEIH
AIIEKTPUYECKOTO aBTOMOOWMIIS U TaK Jajee).
Omnpenenenue cpeiHell CKOPOCTH CKOJIbXKEHUs OpycKa WM IIapuKa M0 HAKJIOHHOM
IJIOCKOCTH.
Omnpenenenne MIOTHOCTU TBEPIOTO TeENA.
OmnbITH, JEMOHCTPUPYIOIIUE 3aBHCUMOCTh pacTsDKeHHs (nedopMariyiu) MPYXKHHBI OT
IIPUIOKEHHOM CHJIBL.
OnpIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTbh CHJIBI TPEHHUS CKOJBXEHMsI OT Beca Teiaa U
XapakTepa COIPUKACAIOIINXCs IOBEPXHOCTEN.
Pazpnen 4. JlaBnenue TBEPABIX TEJ, )KUJIKOCTEN U Ta30B
Hapnenue. CrocoObl yMeHbLIEHMS W yBEIUYEHUs JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JJaBJIEHU ra3a oT 00béMa, Temneparypsl. [lepenaua naBieHust TBEPIAbIMU TelaMH,
KUAKOCTAMHU U razamu. 3akoH [lackans. [IHeBMaTtnyeckue MaiMHbBIL. 3aBUCHMOCTb JaBJICHUS
KUAKOCTU  OT TiyOuHbl. ['mapocratuueckuid  mapagokc.  CooOmiaroniyecss  COCYIb.
I'mapaBianueckue MexaHu3Mbl. Atmochepa 3emnn U aTMocdepHoe aaBieHue. [IpuuuHb
CYIIECTBOBaHMS BO3AYIIHON 000104kH 3emin. Onbit Toppuuermm. M3mepenue armocheproro
JlaBJIeHUs. 3aBUCUMOCTb aTMOC(EPHOTO JaBJIEHHs OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl s
u3MepeHus: atMochepHoro naBieHus. JlelicTBUE )KUIKOCTH U ra3a Ha MOrpyKEHHOE B HUX TEJIO.
BertankuBaromas (apxumenona) cuiia. 3akoH Apxumena. [InaBanue ten. BozayxoraBanue.
Jlemoncmpayuu
3aBUCUMOCTb JlaBlI€HUs raza oT Temneparypbl. Ilepenada naBineHUs >KHIKOCTBIO U
ra3oMm.
Coobmaromuecs cocyasl. I uapaBnnyeckuii mpecc.
[IposiBnenue aecTBus aTMOCHEpPHOTO JTABJICHHS.
3aBHCHUMOCTh BBITAJIKUBAIOIIEH CUIIBI OT 00bEMa NOrPYKEHHON YacTH Tesa U MIOTHOCTH
JKUJKOCTU. PaBEHCTBO BBITAJIKUBAIOLIEH CUIIBI BECY BBITECHEHHOM JKHUJIKOCTH.
VYcnoBue 11aBaHMs TeN: IIaBaHUE WM IOTPYXKEHHE TEI B 3aBUCHUMOCTH  OT
COOTHOILIEHUS TUIOTHOCTEH TeJa U AKUAKOCTH.
Jlabopamopmsie pabomul u onvimol
HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa MOrPYKEHHON B KMJIKOCTh
4acTH TeJa.
OmnpeneneHre BBITAJIKUBAIONIEH CHJIBI, JACWCTBYIOLIEH Ha Teno, NOrpyXEHHOE B
KUIKOCTD.
[TpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIbI, JCHCTBYIOIIEH HA TEJIO B MKUIKOCTH,
OT Macchl Tena.
OnbITEl, AEMOHCTPUPYIONIME 3aBHUCHUMOCTH BBITAIKMBAIOIIEH CHIIbI, JEHCTBYIOLIEH Ha
TEJIO B XKHUJIKOCTH, OT 00bEMA MOTPYKEHHOH B KUAKOCTh YACTH Tela U OT IUIOTHOCTH KHJIKOCTH.
KonctpynpoBanue apeoMerpa WM KOHCTPYMPOBAHHE JIOJKM U OINpeieseHue e€
IPY30I0ABbEMHOCTH.
Paznen 5. PaboTa u MOImHOCTB. DHEprust
Mexanunueckasi pabota. MourHocTb. [IpocTble MeXaHM3MBI: pblUar, OJIOK, HaKJIOHHAs
iockocTh. [IpaBuio paBHOBecus pbruara. [IpumeHeHne mpaBuiia paBHOBECHUS pbluara K OJOKY.
«3onotoe npaBmwioy mexaHuku. KITJ nmpocteix mexanu3moB. [IpocTbie MexaHu3Mbl B OBITY U
TexHuke. MexaHnyeckasi sHeprusa. Kunetnueckas M moTeHuManbHas sHeprus. [IpeBpaiienue
OJIHOTO BU/1a MEXaHUUYECKON SHEPTUU B PYTroil. 3aKOH COXPaHEHUS YJHEPIMH B MEXAHUKE.
Jlemoncmpayuu
[TprMeprl MPOCTHIX MEXAHU3MOB.



Jlabopamopuvie pabomul u onvimol
Onpenenenve pabOThl CHJIBI TPEHUS TP PABHOMEPHOM JBIDKEHHU Tela 110
TOPU30HTAIILHON IIOBEPXHOCTH.
HccnenoBanue ycnoBuil paBHOBECHUS pblyara.
N3mepenne KII/] HakIIOHHOM IIOCKOCTH.
N3yueHue 3aK0Ha COXpPAHEHUSI MEXaHUYECKOM SHEPIHH.
8 KITACC
Pa3nen 6. TemioBrle ABICHUSA
OcHOBHBIE TIOJIOKEHUSI MOJICKYJIIPHO-KMHETUUECKOW TEOPUH CTpOeHHUs BellecTBa. Macca
W pa3Mepbl aTOMOB M MOJEKyJl. OmbITbl, NOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJICKYJIIPHOKHMHETHUECKOW Teopuu. Mojaenu TBEPIOTO, KUJIKOTO U ra3000pa3HOr0 COCTOSTHUM
BenlectBa. Kpucrammueckue u amopdubie Tena. OObsICHEHHE CBOMCTB ra3o0B, KHIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUM MOJIEKYISIpHO-KMHETHYecKod Teopuu. CMauuBaHUE U
KanwuIsIpHble siBNeHusA. TemioBoe pacmmpeHue u cxarue. Temmneparypa. CBa3b TeMneparypbl
CO CKOPOCTBIO TEIUIOBOTO JBIDKEHHUS 4YacTull. BHyTpeHHss sHeprus. CrocoObl M3MEHEHUs
BHYTpEHHEHl »DSHepruu: TeIulonepenaya M coBepiieHHe paboTel. Bunel Temsonepenayu:
TEIJIONPOBOJHOCTh, KOHBEKILIMS, M3JydeHUue. KoanyecTBO TEIUIOThI. YIeNIbHAs TEII0EMKOCTh
BeliecTBa. TernaooOMeH U TeII0OBOE paBHOBECHE. Y paBHEHHUE TEIUIOBOro OanaHca. [lnaBnenue u
OTBEpJICBaHNE KPUCTALTUICCKUX BEIIECTB. Y IeibHAs TEIUIOTa IiaBieHus. [lapooOpasoBanue u
koHgeHcauusa. Mcnapenue. Kunenume. VYienbHas TermuioTa mapooOpa3oBaHus. 3aBUCHMOCTD
TEMIIEPATYPhl KUTIICHUS OT aTMOC(EPHOTO JaBlieHUs. BilaXHOCTh BO31yXa. DHEPrHs TOILIMBA.
VYnenvHas Temnora cropanus. [lpunnumner pabotsl TeruoBeix apurateneir KIIJ temoBoro
nBuratens. TeryioBble JBHUTaTeld M 3allUuTa OKpPYXKarolled cpeabl. 3aKOH COXpaHEHUS U
MIPEBPAILCHHS SHEPTUHU B TEIJIOBBIX IIPOLIECCAX.
Jlemoncmpayuu
Habmtoienue OpoyHOBCKOTO JIBUKEHUSI.
Ha6monenue nuddysum.
Habmtoienue sBjeHU cMauMBaHMsI U KaMWUTSIPHBIX SBICHHM.
Habutoienue TemnoBoro pacivpeHust Ted.
W3meHeHue naBiieHus ra3a npyu U3MEHEHUH 00bEMa U HarpeBaHUH WIIN OXJIAXKICHHUH.
[IpaBuna nuamepeHus TemnepaTypsl.
Buasl Tenionepenaun.
OxJtak/1eHre Mpu COBEPIIEHUU PaOOTHI.
HarpeBanue npu coBepiiieHUH padOThl BHEITHUMU CUIIAMHU.
CpaBHeHuE TEMIOEMKOCTEN Pa3INYHBIX BEILIECTB.
Habmroenue xuneHus.
HalGmronenne mocTostHCTBA TEMIIEPATYPHI MPH TUTABICHUH.
Mogaenu TerIoBbIX ABUraTENEH.
Jlabopamopusie pabomul u onvimol
OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO PUTSKEHUS.
OnbITHI IO BBIPAIIMBAHUIO KPUCTAIUIOB TOBAPEHHOM COJIM WJIM caxapa.
OnbITHI 10 HAOTIOIEHHUIO TETIOBOTO PACIIMPEHHMSI TA30B, JKUIKOCTEH U TBEPABIX TEI.
Onpenenenue AaBleHUs BO3AyXa B OajUIOHE MITTPHIIA.
OnBITHI, AEMOHCTPUPYIOIIME 3aBUCHMOCTH JaBIIEHUS BO3JAyXa OT €ro ooObéMa u
HarpeBaHMs WU OXJIAKICHHUS.
[IpoBepka ruMOTE3bl JUHEHHOW 3aBUCHUMOCTH JUIMHBI CTOJOMKA JKUJIKOCTH B
TEPMOMETPHUUECKOU TPYyOKE OT TeMITepaTyphl.
HaGmronenne w3MeHeHUs] BHYTPEHHEW JHEpPTHH Tela B pe3yibTaTe TeIUlonepenadyu u
paboOTHI BHEITHUX CHIL.
HccnenoBanue siBieHUs TEIUIO0OMEHA P CMEIIMBAHUH XOJIOIHOM U TOpsiYeld BOIBI.
Ornpesenenre KOJIMYeCcTBa TEIJIOTHI, TOJIYYeHHOTO BOJION TP TETUIOOOMEHE C HArPEThIM
METAJUIMYECKUM [IUIUHAPOM.



Ornpenenenue yaeabHON TEMIIOEMKOCTH BEIIECTBA.
HccnenoBanue npouecca UCIapeHus.
Onpenenenre OTHOCUTENBHOM BIIaXHOCTH BO3AYXa.
Ornpenenenne yaeIbHON TEIJIOTHI IIaBICHUS JIb/JIA.
Paznen 7. Dnexrpudeckrue U MarHUTHBIC SIBICHUS
Onekrpusanus Ten. JIBa poja 3JIEeKTpUYECKUX 3apsnoB. B3aumopeiicTBue 3apsKeHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJEHMCTBMS 3apsyKEHHBIX TEJ OT BEIMYMHBI
3aps70B U PACCTOSIHUS MEX]y TellaMu). DleKTpuueckoe nose. Hanpssk€HHOCTD 3IeKTPUYECKOTo
noJist. [IpuHIun cynepno3suuuy 31€KTpUYECKUX IoJIeH (Ha KauecTBEHHOM ypoBHeE). Hocurenu
3JIEKTPUYECKUX 3apsA/I0B. DIIEMEHTAPHBIN AnekTpuueckui 3apsa. Ctpoenue atoma. [IpoBogHukH
U JIUAJIEKTPUKHU. 3aKOH COXPAaHEHHUS 3JIEKTPUUYECKOIo 3apsiia. DJNEKTPUUYECKUH TOK. Y CIOBUS
CyLIECTBOBaHUSl  3JIEKTPUYECKOrOo ToKa. MCTOYHMKM mOCTOSHHOro  Toka. JlelcTBus
AJIEKTPUYECKOTO TOKA (TEIJI0BOE, XUMUYECKOE, MATHUTHOE). DJIEKTPUUECKUIN TOK B )KUJKOCTIX U
razax. Onekrpuyeckas uemnb. Cuna TOKa. OnekTpuueckoe HampsikeHue. ConpoTuBIIEHUE
IIPOBOAHMKA. YJIEJIbHOE CONpPOTUBJIEHHE BellecTBa. 3akoH Owma Juisi ydacTka LEMu.
[TocnenoBarenbHOE W MapajljieIbHOE COEOUHEHHE MPOBOJHUKOB. PaboTa uM  MONIHOCTH
ANIEKTpUYECKOro Toka. 3akoH Jxoyns—JleHma. OnexTpuueckue LEeNU U MOTpeOUTENN
JNeKTpudeckot sHepruu B ObiTy. Koporkoe 3ambikanue. IlocTossHHbIE  MarHUTHI
BsaumopelictBre MOCTOSHHBIX MAarHUTOB. MarHuTHOE mojie. MarHuTHOE II0JIE 3eMIIM U €ro
3HauYe€HHUE I KU3HU Ha 3emie. OnbIT Opcrena. MarHUTHOE MOJie AJIEKTPUYECKOTO TOKA.
IIpuMeHeHne 37EeKTPOMarHuTOB B TEXHUKE. J[eiCTBME MarHUTHOIO 1OJIS HA IIPOBOJHUK C TOKOM.
DNEKTpOABUTATENb MOCTOSHHOTO TOKa. Vcmosb30BaHWE 3JEKTPOABUIATENCH B TEXHUYECKUX
ycTpoictBax M Ha Tpancropre. Onbitel Dapazes. SIBiaeHUE SIEKTPOMArHUTHOW WHAYKIIMH.
[IpaBuno Jlenma. Onektporenepatop. CrnocoObl TMMOJydeHUs JIEKTPUYECKOW DHEPIHUU.
DNEeKTPOCTaHIIMN Ha BO3OOHOBIISIEMBIX UICTOYHUKAX SHEPTUH.
Jlemoncmpayuu
Onexkrpuzanus Tei. [[Ba poaa aeKTpUYECKUX 3apsS0B U B3aUMOJECHUCTBUE 3apsKEHHBIX
Tell.
YCTpOUCTBO U IEHCTBHE IEKTPOCKONA.
OnexTpocTaTuyecKas HUHAYKIHS.
3aKOH COXpaHEHUS JIEKTPUUECKUX 3apsI/I0B.
IIpOBOAHMKY M TUAJIEKTPUKH.
MopennpoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOIO MOJIS.
M cTOYHMKH TOCTOSTHHOTO TOKA. [IeHCTBUS DJIEKTPUYECKOTO TOKA.
DNEeKTPUUECKUN TOK B KUIKOCTH.
I'a3oBbIi paspsn.
N3mepenue cuitbl TOKa aMIEPMETPOM.
N3mepenne >IeKTpUYeCKOro HalpsKEHUs BOJIBTMETPOM.
Peocrar n marasuH cOnpOTHUBIICHUN.
B3anmopeicTBie NOCTOSHHBIX MarHUTOB.
MopennpoBaHre HEBO3MOKHOCTH PA3EIECHMS MOJOCOB MarHUTA.
MonenupoBaHue MarHUTHBIX TOJIEH TOCTOSHHBIX MarHUTOB.
OmneIT Opcrena.
MarauTtHoe nose Toka. JJIEeKTPOMArHuT.
JlelicTBME€ MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
ONEeKTpOABUTaTENb IOCTOSIHHOTO TOKA.
HccnenoBanue sSBIeHUS 31E€KTPOMArHUTHON MHIYKIUU.
OmnbiTel Papanes.
3aBHUCHMOCTb HaIlPaBJIEHUS MHAYKIIMOHHOTO TOKA OT YCIIOBUW €r0 BO3HUKHOBEHMS.
DneKTporeHepaTop MOCTOSIHHOTO TOKA.
Jlabopamopusie pabomul u onvimol
OnbITH O HAOTIOAEHUIO SJEKTPU3ALUH TEJl MHAYKIHEH U PH CONMPUKOCHOBEHUH.



HccenenoBanue NeUCTBUSA DIEKTPUYECKOTO I10JI HA IIPOBOHUKHU U TUDJICKTPUKH.

COopka u mpoBepKa pabOoThl AIEKTPUIECKON IETH MTOCTOSTHHOTO TOKA.

N3mepenue u peryampoBaHue CUIIbI TOKA.

H3mepeHue U peryinpoBaHue HAIPSKECHNUS.

HccenenoBanue 3aBUCHMOCTH CWIIBI TOKA, MAYIIETO Y4€pe3 PE3UCTOP, OT COINPOTHUBIICHUS
pPE3UCTOpa U HANIPSDKCHUS HA PE3UCTOPE.

OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCHUMOCTbD 3JIEKTPUUECKOIO COMPOTUBIICHUS TPOBOJHUKA
OT €ro JUIMHBI, IIJIOIAAX ONEPEYHOI0 CEUYEHUs U MaTepraa.

IIpoBepka mpaBuia CIO0KEHUs HAIPSLDKECHUM IIPU IIOCIEA0BATEIIbHOM COCIMHEHUH ABYX
PE3UCTOPOB.

IIpoBepka npaBuiia U1 CUIIbI TOKA TP MapaJUICIbBHOM COEAMHEHUU PE3UCTOPOB.

Omnpenenenue paboOThI AIEKTPUYECKOI0 TOKA, UIIYLIETO Yepe3 PE3UCTOpP.

Onpenenenre MOIHOCTH AIEKTPUYECKOTO TOKA, BBIJIEISIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO 4YEPE3 JIAMIIOUKY, OT HANPSOKCHHS Ha
HEH.

Onpenenenne KII/] narpesarensi.

HccenenoBanne MarHuTHOTO B3aUMOJEHCTBHSI IIOCTOSTHHBIX MAarHUTOB.

V3yueHne MarHUTHOrO IO TIOCTOSHHBIX MAarHUTOB MpPU HMX OOBEAUHEHUH U
pa3ieIeHUH.

HccnenoBanue JeNCTBUSA JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBHS KaTyIIKU C TOKOM U
Mar"ura oT CUJIbl TOKa U HaIIPABJICHUS TOKA B KaTYyIIIKE.

N3yuenne neicTBUs MArHATHOIO TOJISI HA IPOBOJAHUK C TOKOM.

KonctpynpoBanue u u3ydyeHue padboThl 3JIEKTPOABUraTEIs.

N3mepenne KIIJ[ anekTpoaBuraTebHONM yCTaHOBKHU.

OneITBl MO HCCIEIOBAaHUIO SIBJICHUS DJIEKTPOMATHUTHONW HWHIYKIMM: MCCIEIOBAHUE
WU3MEHEHUH 3HAYEHUs U HaIlpaBJICHUS NHIYKIIMOHHOTO TOKA.

9 KIIACC

Paznen 8. Mexanuueckue siBIeHUS

Mexannueckoe aBmxeHne. MarepuanpHas Touka. Cuctema orc4éra. OTHOCUTEIBHOCTD
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMoiMHENHOEe ABMXKeHHEe. HepaBHOMepHOe
IpsIMOJIMHENHOE ABMKeHHE. CpenHsAss M MIHOBEHHAs CKOpPOCTb Tejla INPH HEPAaBHOMEPHOM
JIBUKEHUH. YckopeHHue. PaBHOyckopeHHOe NpsMoiMHelHoe aBuxkeHue. CBOOOAHOE MajieHHeE.
OnbiTel [Nanmunies. PaBHOMepHOE NBHXKEHHE MO OKpYXHOCTU. Ilepuon m vactora oOpalieHus.
JInnelinag u yrnosas ckopoctu. LleHTpocTpemurensHoe yckopenue. Ilepsbril 3axkoH HproToHa.
Bropoit 3akon Herotona. Tperuii 3akoH Herotona. Ilpunnun cynepnosunum cwi. Cuia
ynpyroctd. 3akoH ['yka. Cuna TpeHus: Cuila TPeHUS CKOJIBKEHUS, CUJIa TPEHUS TIOKOs, Apyrue
BubI TpeHUs. Cuila TSHKECTH U 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOPEHHE CBOOOHOTO MaICHHSL.
JBuxenune 1aner Bokpyr Comnpa. IlepBas kocmmueckas ckopocTs. HeBecomocts u
neperpy3ku. PaBHoBecue MmarepuaibHOM TOUYKH. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOrO TeNa C 3aKPEIUVIEHHOW OChio BpamieHus. MomeHT cwibl. LleHTp Tskectu. Mmmynbce
Tena. M3meHenwe ummynbca. Mmmynbc cunbl. 3aKOH COXpaHEHUs HMITysbca. PeakTuBHOE
nBrkeHne. MexaHnuueckass pabora W MolHOCTh. Pabora cuil TsSKecTH, YNpyrocTd, TPEHUS.
Cas3b sHepruu 1 padotel. [ToTeHanbHast SHEPTHs Tela, HOJHATOTO HaJl TOBEPXHOCTHIO 3EMIIH.
IToTreHumanpHas 3HEprus ckaroi npyxuHsl. Kunernueckas sHeprus. Teopema 0 KHHETUYECKON
SHEPruM. 3aKOH COXPAHEHHSI MEXaHUYECKOW DHEPTHUH.

Jlemoncmpayuu

HabmtoneHne MexaHMYeCcKOro ABMXKEHHS TeJla OTHOCUTENILHO Pa3HbIX TENl OTCUETA.

CpaBHeHHE TyTEH W TPACKTOPUM JBHKEHHS OJIHOTO M TOTO K€ Tejla OTHOCHUTEIHbHO
pa3HBIX TEJl OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHUS MPSMOJIMHENHOTO IBUKECHUS.

HccenenoBanue Npu3HaKoB paBHOYCKOPEHHOTO IBUKECHHUS.



HaGntoneHnue nBHXeHUs Tela 10 OKPYKHOCTH.
HaOmroneHne MexaHMYeCcKMX SIBICHHM, Mpoucxoasmux B cucteme orcuéra «Temexkar»
npu € paBHOMEPHOM U YCKOPEHHOM JIBI)KEHHH OTHOCUTENIBHO KaOMHETa (PU3UKH.
3aBHCHMOCTb YCKOPEHHMs T€JIa OT MacChl TeJla U IEHCTBYIOIIEH HA HETO CHJIBI.
Habumronenne paBeHcTBa CUJl IPU B3aUMOIEHCTBUH TEJL.
W3meHeHne Beca Teia IpA yCKOPEHHOM JBUKCHHH.
Ilepenava nmmysnbca Ipu B3aMMOIEHCTBUM TEIL.
IIpeoOpa3oBanus 3HEPruM MNP B3aUMOAECHCTBUU Tell.
CoxpaHeHne UMITyJIbca IPU HEYIIPYTOM B3aUMOJIEHCTBUU.
CoxpaHeHue UMITyJIbCca IPHU a0COJIFOTHO YIIPYIOM B3aUMOJCHCTBUU.
HaGumoienne peakTHBHOTO JABUYKCHHUS.
CoxpaHeHue MEXaHN4EeCKOH SHEPruU IPpHU CBOOOTHOM IaJICHHUH.
CoxpaHeHne MEXaHUYECKOW SHEPTHH NP IBUKEHUU TeJla M0 IeHCTBUEM IIPYKUHBI.
Jlabopamopmwvie pabomul u onvimol
KoHcTpynpoBanue Ttpakra A pasroHa W JajJbHEHIIEro pPaBHOMEPHOIO JABMXKEHHUS
LIAPUKA UK TEJIEKKH.
Onpenenenue cpenHeldl CKOPOCTH CKOJIBKEHHUS Opycka WM JBMXKEHMS IIapUKa IO
HAKJIOHHOM INIOCKOCTH.
OnpeneneHue yCKOpeHHUs Tella NpPU PAaBHOYCKOPEHHOM JABM)KEHHH IO HAKJIOHHOW
IJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHH INPH PaBHOYCKOPEHHOM JBIDKEHHH 0e3
HA4aJIbHOW CKOPOCTH.
[TpoBepka TUIOTE3BI: €CIIM MPU PaBHOYCKOPEHHOM JIBKCHHUU 0€3 Ha4aJbHOW CKOPOCTH
IIyTH OTHOCATCSA KaK PsJ HEUETHBIX 4YMCEI, TO COOTBETCTBYIOIIME IPOMEKYTKH BPEMEHU
OJINHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHHS CKOJBXEHHMS OT CHJIBI HOPMaJIBHOIO
JTaBJICHMUSL.
Omnpenenenue kodhhuieHTa TPEHUS CKOIBKEHHS.
Onpenenenne KECTKOCTU MPYKUHBI.
Omnpenenenne pabOThl CUJIBI TPEHHUS TP PABHOMEPHOM JIBUKEHHMHM Tela IO
TOPU30HTAIILHON TOBEPXHOCTH.
Onpenenenne paboOThl CUJIBI YIOPYTOCTH IpH MOABEME TIpy3a C HCIOJIb30BaHHEM
HEMOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB.
W3y4eHne 3aK0Ha COXpaHEHUsI SHEPTUU.
Pa3znen 9. Mexanuueckue kojaebaHUs ¥ BOJIHbI
KonebarenbHoe aprkenne. OCHOBHBIE XapaKTEPUCTHKHM KOJICOAHUM: MEpUoJl, 4yacToTa,
aMIMTyna. MarematudecKuil W NpPYKUHHBIA MasTHUKM. lIpeBpamieHune sHeprum npu
KoyieOaTeNbHOM JBM)KEHUH. 3aryxatomue KojeOaHus. BolHyxneHHble koneOanus. Pe3oHaHc.
Mexanuueckrue BOiHBI. CBONCTBA MeXaHMYECKUX BOJIH. [Ipo/losibHBIE M MOINEpPEYHbIE BOJHHBI.
JUlnHa BOJIHBI M CKOPOCTb €€ pacHpocTpaHeHHs. MeXaHW4ecKue BOJHBI B TBEPJAOM TEIE,
ceiicMuueckue BOJIHBL. 3BYK. [ poMKOCTh 3ByKa U BeicoTa TOHA. OTpaxeHnue 3Byka. IHppa3Byk u
yJIBTpa3BYK.
Jlemoncmpayuu
Habntonenue xonebanuil Tes moJ 1eHCTBUEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
Habmtoienue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.
HabmtoneHne BBIHYXIEHHBIX KoJeOaHUI 1 pe30HaHca.
PacnipocTpaHenne npoAoabHBIX U MOTEPEYHBIX BOJIH (Ha MOJIENHN).
HabmntoneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI.
AKYCTHYECKHI pe30oHaHC.
Jlabopamopuvie pabomul u onvimol
Omnpenenenre 4acToThl U Mepro/ia KouedaHuil MaTeMaTH4eCKOro MasiTHUKA.
Onpezaenenye 4acTOThI U Meproja KojaeOaHUH Npy>KUHHOTO MasTHUKA



HccnenoBanue 3aBUCHUMOCTH TEpHOAa KoJeOaHHH IMOABEIICHHOTO K HUTH Tpy3a OT
JUTMHBI HUTH.
HccnenoBanue 3aBUCHUMOCTH IEpHUO/a KOJNEOaHWH MPY)KUHHOTO MasTHHKA OT MAacChl
rpysa.
[TpoBepka HE3aBUCUMOCTH TIEpUOJIa KOJIEOaHUH Ipy3a, MOJABEHICHHOTO K HUTH, OT MacChl
rpysa.
OnbIThI, 1EMOHCTPUPYIOLIME 3aBUCUMOCTh NIEPUOAA KOJIEOAHUH NPYKUHHOTO MasiTHUKA
OT MaccChl I'py3a U KECTKOCTHU MPYKUHBI.
N3mepenue yckopeHust CBOOOIHOTO MaACHUSI.
Pa3zpnen 10. Di1eKTpOMarHuTHOE MOJIE U 3JIEKTPOMArHUTHBIE BOJIHBI
DONEeKTPOMarHuTHOE I1OJi€. DJIEKTPOMAarHuTHblE BOJHBI. CBOWCTBA 3JIEKTPOMAarHUTHBIX
BOJH. [lIkasia 35eKTpOMarauTHbIX BOJIH. VMcrionb30BaHuE 3JI€KTPOMAarHUTHBIX BOJIH JUIsl COTOBOM
CBs3M. DJIEKTPOMAarHuTHas rnpupoza ceera. CkopocTs cBeTa. BoHOBbIE CBOMCTBa CBETA.
Jlemoncmpayuu
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH. BOIHOBBIE CBOICTBA CBETA.
Jlabopamopmvie pabomul u onvimol
N3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C MTOMOIIBI0 MOOMIIBHOTO TenedoHa.
Paznen 11. CBeTOBEIE SIBJIEHUS
JlyueBag monenb cBera. Mcrounuku cBeta. [IpsMonnMHETHOE pacnpOCTpaHEHUE CBETA.
3atmenuss Connua u Jlynsl. OtpaxkeHue cBera. Ilnockoe 3epkano. 3aKOH OTpPaKEHUs CBETa.
[Ipenomnienne cBera. 3akoH IpesnoMmiieHHs cBeTa. [lonHOe BHyTpeHHee OTpaKeHHE CBETa.
Hcnonb3oBaHue MOJTHOTO BHYTPEHHETO OTPAXEHUs B ONTUYECKHX cBeToBojax. JImuza. Xon
aydyeil B nmH3e. Ontuueckas cucrema ¢oroanmnapara, MUKpPOCKONa W Teneckoma. ['ma3 kak
onThyecKkas cucreMa. bIM30pyKoCTh U 1ambHO30PKOCTh. PazmoskeHue Oenoro cBeTa B CIEKTP.
OneiTel HetoToHa. CnokeHue crieKTpaibHbIX LIBETOB. Jucnepcust cBera.
Jlemoncmpayuu
[IpsimonuneitHoe pacnipocTpaHeHue cBera. OTpakeHHe CBETa.
[Tonmyyenue n300pa’keHHUi B TNIOCKOM, BOTHYTOM M BBITYKJIOM 3€pKajiax.
[Ipenomienue ceera.
OnTHyeckuii CBETOBO.
Xon nydeit B cobuparouieil muH3e.
X0 nydel B pacCEeUBarollIen JINH3E.
[Toryuenue n300pakxeHNU ¢ TOMOIIBIO JIUH3.
[Tpuntmn neiictBust GporoanmnapaTa, MUKPOCKOIIA U TEIECKOMA.
Mopens rnasa.
Paznoxenue 6e10ro cBeTa B CIEKTP.
[Tosryuenue 6enoro cBeTa NpH CIOKEHUU CBETa Pa3HbIX 1[BETOB.
Jlabopamopuwsie pabomul u onvimol
HccnenoBanue 3aBUCMMOCTH yIJia OTPaXKEHHsI CBETOBOTO JIyda OT yrija MaJeHusl.
N3yueHne xapakTepUCTHK U300paXKeHUs MpeMeTa B IIJIOCKOM 3epKale.
HccnenoBanue 3aBUCUMOCTH yIila MPEJOMJIEHUS CBETOBOTO Jy4ya OT yrja MaJeHus Ha
IPAaHULIE «BO3LYX—CTEKIIO».
[Tonyuenne n300pakeHHI ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.
Onpenenenne GOKYCHOTO pacCTOSHUS U ONITUYECKOM CHIIBI cCOOMpAroIeii TMH3BI.
OMnBITHI MO Pa3JI0KEHUIO OEJI0r0o CBETa B CIIEKTP.
OnbITBl TIO BOCHPHATHIO I[BETa MPEIMETOB NPU HMX HAONIOJEHUM dYepe3 IBETOBbIE
(GUIBTPBIL.
Paznen 12. KBanToBbIe siBIEHUS
OmnsiTel Pezepdopaa u manerapHast mojenb aroma. Monens aroma bopa. Mcnyckanue u
noromeHne ceera aromoM. KBautel. JIuneituareie criektpsl. PanunoaktuBHocTh. Anbga, 6eta- u
ramma-usnydenus. Ctpoenue aromHoro sapa. HykinoHnHas monens aToMHOro sifpa. M30Tomsl.
PagnoaktuBHble npeBpamenus. Ilepuon nomypacnana aTtoMHBIX sAnep. SnepHble peakLuu.



3aKOHBI COXPAHEHHUS 3apsJ0BOIO M MAacCOBOTO YHCEN. DHEPIus CBsI3U aTOMHBIX saep. CBs3b
Macchl ¥ dHepruu. Peaknuu cuHTe3a u nenenus snep. Mcroynukum sHeprum ConHua m 3BE3N.
Snepnas sHepreTuka. JIeMCTBUA paAgMOAKTUBHBIX U3JIy4YCHUN Ha )KUBbIE OPTaHU3MBI.

Jlemoncmpayuu

CrieKTphl U3JTydyeHUs U MOTJIOIIEHUS.

CrnexTpsl paznnyuHbIX ra3oB. CieKTp BOAOpoJa.

Habmronenue TpexoB B kamepe Buibcona.

Pabora cuéTurika HOHU3HPYIOLIUX U3TYy4EHUH.

Perucrpanus nznydeHus NpupoJHbIX MUHEPAJIOB U IPOAYKTOB.

Jlabopamopnsie pabomul u onvimol

Habnronenne CriionHpIX U TUHEWYAThIX CIIEKTPOB U3ITyYCHHUS.

HccnenoBaHue TpeKoB: M3MEPEHME SHEPrMM 4YacTUIBl 10 TOPMO3HOMY IyTH (IO
dororpadusm).

W3mepeHue painoakTUBHOTO (poHa.

Paznen 13.IToBTOpHUTENBHO-0000MIAIOIINN MOTYITH

[ToBTOpUTENBEHO-0000IIAOIIMI  MOIYdb MpEeIHA3HAUYEH JJIs CUCTeMaTH3aluu U
00001IeHUsT IPEAMETHOTO COJIEPKAHHS U OTIBITA JIEATEIBHOCTH, IPHOOPETEHHOTO MPH U3yYEHUHT
BCEro Kypca (PU3MKH, a TakKe /sl MOATOTOBKM K OCHOBHOMY IOCYAApCTBEHHOMY 3K3aMEHY I10
¢du3uke a5 00yJaroUINXCsl, BRIOPABIINX ATOT YYEOHBINA PEAMET.

IIpy wn3ydeHMH JAHHOTO MOJYJS pEAIN3YIOTCI W CHCTEMaTU3UPYIOTCS  BUIbI
NeSTeIbHOCTH, Ha OCHOBE KOTOPBIX 0OecneumBaeTcs JOCTIKCHHE NPEIAMETHBIX U
METaINpeIMETHBIX IUIAHUPYEMBIX pe3yJbTaTOB 00ydeHUs, (HOpMHUpPYETCs €CTeCTBEHHOHAy4Has
IPaMOTHOCTb: OCBOCHHME HAyYHBIX METOJIOB HCCIICJJIOBAHMSI SIBICHUN MPUPOABI U TEXHUKH,
OBJIQICHUE YMEHMSIMU OOBSICHATh (U3UUECKUE SIBJICHUS, MPUMEHSS IOJIyYeHHbIE 3HAHMUA,
pelaTh 3a/1a4u, B TOM YUCJI€ KAYECTBEHHbIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHIMIMANBHO AEATEIBbHOCTHBIM XapakTep OAaHHOIO pasjieia pealnu3yercss 3a CYET
TOT0, YTO OOY4YaroIIMecs BBINOJHSIOT 3aJaHUS, B KOTOPbIX WMM IIpEAJiaraercsi: Ha OCHOBE
NOJyYeHHBIX 3HAHUHN pacro3HaBaTh U HAyYHO OOBACHATH (PM3NYECKHE SIBICHUS B OKpYXKarolen
IPUPOJIE U MOBCEIHEBHON KU3HU; UCIOIb30BaTh HAyUYHbIE METO/IbI UCCIIEI0BaHUs (PU3NUYECKUX
ABJICHUM, B TOM 4YHCJIE JUI1 IHPOBEPKH THIIOTE3 U IOIYYEHHsS TEOPETUYECKUX BBIBOJIOB;
OOBSCHATH Hay4dHble OCHOBBI HamOojee BaXXHBIX JIOCTHKEHUI COBPEMEHHBIX TEXHOJOTHUH,
HanpuMep, MPaKTUYECKOr0 MCIOIb30BaHUS Pa3IMUHbIX HCTOYHUKOB YHEPIMH Ha OCHOBE 3aKOHA
IPEBpALEHHs] U COXPAHEHMSI BCEX U3BECTHBIX BUIOB SHEPTHUH.

[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA TTPOI'PAMMEI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIHIEI'O OFPA3OBAHUA

N3ydyenne ¢Gu3nku Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHsS HaIpaBJICHO Ha
JOCTMIKCHUC IMYHOCTHBIX, MCTAIIPCAMETHBIX U IPEAMETHBIX O6p330BaT€J'IBHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3VJIBTATHI

B pesynbrare wu3ydenus (U3MKM Ha YpPOBHE OCHOBHOTO 00mero oOpa3oBaHHs Yy
oOyuatomerocst 0yayT c(hopMUPOBAHbI CIIEAYIONINE JIMYHOCTHBIE PE3YIbTAThl B YACTHU:

1) nampuomuuecrkoeo 6ocnumanus: MPOSIBIICHHE UHTEPECa K UCTOPUU U COBPEMEHHOMY
COCTOSTHUIO POCCHUUCKON (pU3MYecKoi HayKu; IIEHHOCTHOE OTHOIICHHE K JOCTHKEHHUSIM
POCCUNCKUX YUEHBIX-(PU3UKOB;

2) 2padcOaHcKoeo U OYXOBHO-HPABCBEHHO20 80CHUMAHUS: TOTOBHOCTh K aKTUBHOMY
y4aCTuio B O6C}’)K)ICHI/II/I 06IIIeCTBeHHO-3Ha‘-H/IMBIX U DJTHUYCCKUX HpO6J'IeM, CBsI3aHHBIX C
MPAKTUYECKUM MPUMEHEHHEM TOCTKEHUH (PU3UKU; OCO3HAHUE BAXKHOCTH MOPATHHO-ITHIECKHX
IMPUHIMIIOB B ACATCIbHOCTHU y‘-IéHOl"O;

3) acmemuueckoeo ocnumanusi: BOCIPHITHE SCTETHUECKUX KayecTB (PU3MUECKON
HAyKH: eé TapMOHHUYHOI'O IMOCTPOCHU A, CTPOTrOCTHU, TOYHOCTH, JIAKOHUYHOCTH



4) yeHnocmu HAY4HO2O NO3HAHUS: OCO3HAHME ICHHOCTH (PU3MYECKOW HAyKH Kak
MOIIHOIO HHCTPYMEHTa TMO3HAHHWS MHUpPA, OCHOBBI PAa3BUTHUS TEXHOJOTHM, BaKHEUILIEH
COCTaBISIIOLIEN  KyJbTYpbl;  pa3BUTUE  HAyyHOM  JIIOOO3HATEIBHOCTH, MHTEpeca K
HCCJIEI0BATENbCKON IEATEIbHOCTH;

5)popmuposanusi Kyremypsi 300p06bsi U IMOYUOHANLHORO ONALONONYYUS: OCO3HAHHE
LEHHOCTH Oe30macHoro obpasa XU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHUpPE, BaXKHOCTH
npaBuil 0€30MacHOTrO MOBEACHUS HAa TPAHCIOPTE, HA JOPOrax, ¢ SJIEKTPUYECKHM M TEIUIOBBIM
000py/I0BaHHEM B JIOMAIIHUX YCJIOBUSAX; CPOPMUPOBAHHOCTh HaBbIKa pedIeKCUU, MPU3HAHUE
CBOETO TpaBa Ha OMIMOKY M TAaKOTO e MpaBa y JPyroro 4elioBeKa,

6) mpyoosoco socnumanus: aKTHBHOE yd4acTHE B PCIICHUU MPAKTHYECKUX 3a1ad (B
paMKax ceMbH, 00pa30BaTEIbHON OpPraHU3aIllU, TOPOJIa, Kpasi) TEXHOJIOTHIECKOW M COIMATbHON
HAIPAaBIEHHOCTH, TPEOYIOIIUX B TOM 4YuCiIe U (U3MUECKUX 3HAHHI;, UHTEpEC K MPaAKTUYECKOMY
U3y4eHHIO podeccuii, CBA3aHHBIX ¢ (PUUKOI;

7) aKon02UHecKko20 8oCnuUmManus: OPUCHTAIUS HA TIPUMEHCHUE (PU3MYECKUX 3HAHHU IS
pemieHus 3a7a4 B 00JacTH OKpY)KAIOLIeH cpenbl, IIAaHUPOBAHUS IMOCTYNKOB M OIEHKH HX
BO3MOXXHBIX TIOCIEICTBUN Il OKpYXKAloIIed Ccpelbl; OCO3HAaHUE TI00aIbHOrO XapakTepa
HKOJIOTMYECKUX MPOOJIEM U MyTEH UX pELICHNUS;

8) aoanmayuu Kk uMEHAIOWUMCSL YCIOBUAM COYUANLHOU U NPUPOOHOU CPEObL.

-OTPeOHOCTh BO B3aUMOJICHCTBUU IPU BBIIOJHEHUU HCCIENOBAaHUN U IPOEKTOB
bu3nYeCcKOil HANIPaBICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSIM JIPYTHUX;

-[IOBBIIIEHNE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JIEATEIbHOCTD;

-noTpeOHOCTh B (POPMHUPOBAHMHM HOBBIX 3HAHUU, B TOM 4ucje (HOPMYIUPOBATH UJCH,
TOHSATHS, TUIIOTE3BI 0 PU3NIECKUX 0OBEKTaX U SIBICHUSIX;

-0cO3HaHUE J1e(PUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKU;

- IUTAHUPOBAHHUE CBOETO PA3BUTHA B IPUOOPETEHNH HOBBIX (DU3MYECKHUX 3HAHUM;

-CTpEMJICHHE aHAIM3UPOBAaTh U BBIABIATH B3aUMOCBSI3U MPHUPOABI, OO0IIEecTBa U
HSKOHOMHUKH, B TOM YHUCJIE C UCIOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

-OLIEHKAa CBOUX JACUCTBHHA C Y4YETOM BIMSHHUS Ha OKPYXAIOUIYIO CpEeNy, BO3MOXKHBIX
ri100aJILHBIX TTOCIIEACTBHM.

METAIIPEIMETHBIE PE3YJIbTATEI

B pesynbrare ocBoeHHs mnporpamMmbl IO (U3MKE Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBanusi y oOyuvaromerocss Oyayr chOpMUpOBaHBl MeETalpeIMETHbIE pPe3yJbTaThl,
BKJIIOUAIOILIME TIO3HABATEJbHbIE YHHUBEpCaJbHble YydeOHbIE JEHCTBUS, KOMMYHUKATHBHBIE
YHUBEpCaJbHbIE YUeOHbIE ICHCTBUS, PErYIATUBHbBIE YHUBEPCAIbHbIE YUeOHbIE ICHCTBHUS.

[To3HaBaTenbHbIE YHUBEPCATIbHBIE YUeOHBIE JEHCTBUS

basosvie nocuueckue deticmeusi:

-BBIABIIATh M XapaKTepHU30BaTh CYILECTBEHHbIE MpPHU3HAKU OOBEKTOB (SIBJICHUN);
YCTaHABIMBATh CYIIECTBEHHBI TpHU3HAK KIAacCU(PUKALMK, OCHOBAaHUSA [UIsi OO0OOIIEHUS H
CPaBHEHHSI; BBISBIIATh 3aKOHOMEPHOCTU U MPOTUBOPEUMS B pacCMaTpUBaeMbIX (hakTax, JaHHBIX
¥ HaOIOICHUSIX, OTHOCSIIUXCS K (PU3MUECKUM SIBICHUSIM;

- BBISIBJIATH NPUYMHHO-CIICJCTBEHHBIE CBS3U MPH U3yuYe€HUU (PU3MYECKHUX SBJICHUN U
MPOLIECCOB, JI€NaTh BHIBOBI C UCIIOJIb30BAHUEM JIEAYKTUBHBIX U MHAYKTUBHBIX YMO3aKJIIOUEHHH,
BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (DU3NYECKUX BEJINYHH;

-CaMOCTOSITEIbHO BBIOMPATh CIOCO0 perieHust yueOHoi (u3ndeckoit 3a1aun (CpaBHEHUE
HECKOJIbKUX BapHaHTOB pPELIEHUs, BHIOOp Haubosiee MOIXOISAIIET0 ¢ y4ETOM CaMOCTOSITEIbHO
BBIJICTICHHBIX KPUTEPHUEB).

basosvle uccneoosamenvckue deticmeus:

-HMCII0JIb30BaTh BOIIPOCHI KaK UCCIIE0BATEIbCKUN HHCTPYMEHT NIO3HAHUS;

-IIPOBOJIUTH MO CAMOCTOSATEIBHO COCTABJICHHOMY IJIaHY OIIBIT, HECIIOKHBIN (PU3NYECKUIT
HKCIEPUMEHT, HEOOIIBIIIOE UCCIIe0BAaHHE (PU3UUYECKOTO SIBJICHHUS;

- OLIEHMBATh Ha MPUMEHMMOCTh M JIOCTOBEPHOCTh MH(POPMAIUIO, MOJIYYEHHYIO B XOJ€
MICCIJIEIOBAHMSI MJIU DKCIIEPUMEHTA;



-CaMOCTOSITEIbHO  (OpPMYJIMpOBaTh  000OLIEHMS W BBIBOABI IO  pe3yJlbTaTam
IPOBEAEHHOTO HAOIIOACHYS, OIIBITA, NCCIIECOBAHMUS;

-IPOTHO3UPOBATh BO3MOXKHOE JaIbHEHIIIee pa3BUTHE (PU3NUYECKUX IMPOIECCOB, a TAKKE
BBIJIBUTATh MPEANIOI0KEHHS 00 UX Pa3BUTUH B HOBBIX YCIIOBHUSX M KOHTEKCTAX.

Paboma c ungpopmayueu:

-IPUMEHSTh PA3IUYHBIE METOJbI, MHCTPYMEHTHI M 3alpoCchl NPH MOUCKE U OTOOpe
UH(OPMALIMY WU TAaHHBIX C YIETOM MPEUIOKEHHON yueOHoM (hru3nyeckoi 3a1a4m;

- aHAJIM3MPOBATh, CHCTEMATU3UPOBATh M MHTEPIPETHPOBATH MH(POPMAIMIO Pa3IUIHBIX
BUOB U (POPM IIPEICTABICHHUS;

-CaMOCTOSITEIbHO BBIOMPATh ONTUMAJbHYIO (OPMY NpEACTaBICHHUS HH(POPMALUH U
WITIOCTPUPOBATh pelIaeMble 33a4i HECIOXKHBIMU CXEMaMH, TUarpaMMaMu, HHOH rpadukoil u
UX KOMOMHAIUAMHU.

Kommynukamuenule ynugepcanvHule yuebHvle 0eticmeusi.

-B Xoze O0OCyXIeHHsS Y4eOHOro Marepuaia, pe3yiabTaToB J1abOpaTOpHBIX padoT H
IPOCKTOB 3a/laBaTh BOINPOCHI IO CYHIECTBY OOCYXKIaeMOW TEMBI W BBICKAa3bIBaTh WJICH,
HalleJIeHHBIE Ha PELICHUE 3aJaull U TMOAep KaHie 01arokKenaTeIbHOCTH OOICHHS;

-COTIOCTABIISITh CBOM CYXICHHS C CYXKICHHSAMH JAPYIHMX YYacCTHHUKOB JHUAaJora,
O0OHapYKMBATh PA3JIMYUE U CXOACTBO MO3UIIHIA;

-BBIP@XaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MIMCbMEHHBIX TEKCTaX;

-myOJIMYHO  TIPENCTaBIATh  PE3YJNbTAaThl  BBIOJHEHHOTO  (PU3MYECKOro  OmbITa
(9KCIIeprMeHTa, HWCCIICAOBAHMs, TMPOEKTa). IOHMMAaTh M HCIOJIB30BaTh IPEHMYILIECTBA
KOMaH/IHOW ¥ MHIWBHUIyalbHOW PaOOTHI TPU PEIICHUH KOHKPETHON (PHU3MYECKOi POOIeMbl;

-IPUHAMATh 1€ COBMECTHOW JESTEIbHOCTH, OPraHU30BBIBATH JEHCTBUSA 1O €&
JOCTHKECHUIO: PACHPEACIIATh POJIM, OOCYXIAaTh MPOIECCHl U PE3yIbTaThl COBMECTHON PadOTHI,
0000111aTh MHEHUS HECKOJIBKUX JIIOIEI;

-BBIIIOJIHATH CBOIO 4YacTh palbOThI, OCTHras KadeCTBEHHOTO pe3yjibTaTa IO CBOEMY
HAIpaBJICHUIO U KOOPAMHUPYS CBOU JCHCTBHS C APYTHMHU WICHAMU KOMAaHIbI;

-OIICHMBATh Ka4yeCTBO CBOETO BKJIaJa B OOIIMHA MPOJYKT 10 KPUTEPHUSIM, CAMOCTOSATEIBHO
c(OpMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

Pezynamuenvle ynusepcanvHule yuebHvie Oelicmeus

Camoopeanuzayus.

- BBISABIIATH MPOOJIEMBI B )KU3HEHHBIX M YYEOHBIX CUTYaIUsIX, TPEOYIOIUX Ul PELIeHus
Gu3MUecKuX 3HAHWI, OPHEHTUPOBATHCS B PA3NIMYHBIX TOAXONAX TPUHATHS PpEHICHUH
(MHOMBHlyaJIbHOE, IPUHATHE PEIIEHUs B IPYIIIe, IPUHATHE PELISHUH TpyNoi);

- CaMOCTOSITEJIbHO COCTAaBJIATH QITOPUTM peHIeHUs (pU3MUecKoW 3aJayll WIM IUlaHa
UCCIIEIOBaHUS C  Y4€TOM HMMEIOLIUXCS PECypcoB M COOCTBEHHBIX  BO3MOXHOCTEM,
apryMEHTHPOBATH TpeIaraéMble BAPUAHTHI PEIICHUH; JieflaTh BRIOOP M OpaTh OTBETCTBEHHOCTh
3a pelIeHue.

CamokoHmpob, SMOYUOHATLHBIL UHMELLEKN

-JlaBaTh a/ICKBaTHYIO OLIEHKY CHUTYyallud W MpejasaraTh IUIaH €€ U3MEHEHUs; OObACHATDH
NPUYUHBI  JTOCTHKECHUST (HEJOCTIDKEHUS) pe3yJibTaTOB JIEATEIBHOCTH, J1aBaTh  OICHKY
nproOpPEeTEHHOMY OTIBITY;

-BHOCHTH KOPPEKTUBBI B JICATEIILHOCTh (B TOM YHCIIE B XOJ] BBHITOJHEHHUS (H3UIECKOTO
UCCIICIOBAaHUS WJIM TMPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENILCTB, M3MEHUBIIMXCS CHTYalUH,
YCTAHOBIICHHBIX OIMIMOOK, BOSHUKIINX TPYTHOCTEH;

-OIICHMBATh COOTBETCTBHE Pe3y/IbTaTa LI U YCIOBUSAM. CTaBUTh c€0s1 Ha MECTO JPYTOro
YeNoBeKa B XOJe CIOpa WJIM JWCKYCCHW Ha HAyYHYIO T€MY, IOHHMMAaTh MOTHBBI, HAMEPEHUS U
JIOTHKY JIPYTOro.

- TpHU3HABaTh CBOE MpaBO HAa OMMOKY MpH pemieHHd (GU3UYECKUX 3ajad WU B
YTBEP)KICHHUSIX HAa HAyYHbIE TEMBI  TAaKOE e MPaBo JAPYroro.

I[MPEJMETHBIE PE3VYJIbTATBI



K xonyy obyuenus 6 7 kniacce npeIMeTHBIE pPe3yibTaThl HA 0A30BOM YpPOBHE JIOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:

- HCIOJIb30BaTh MOHATHS: (U3MYECKHE M XHWMHUYECKUE SIBJICHUSA, HAOIIOJCHUE,
9KCIIEPUMEHT, MOIeJb, THUIIOTE3a, EAMHUIIBI (PU3UMYECKUX BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbIe
COCTOSIHUSL ~ BellecTBa (TBEpHOE, JKUIKOE, TIa3000pa3HOE), MEXAHUYECKOE JIBUJKEHUE
(paBHOMEpHOE, HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPaeKTOpHUs, PaBHOACWUCTBYIOIIAs CHJI,
nedopmarus (ynpyrasi, IacTHIECKas ), HeBECOMOCTb, COOOIAONIUECS COCY/IbI;

-paznuyath siBieHus (auddy3us, TErIoBoe ABUKEHHE YACTHI] BELIECTBAa, PABHOMEPHOE
JBI)KEHUE, HEPAaBHOMEPHOE JBIDKEHHE, MHEPIHs, B3aUMOJCHCTBHE TEIl, paBHOBECHUE TBEPABIX
TeJ C 3aKperUIEHHON OCBhIO BpallleHHUs, Mepeaaya JaBieHUs TBEPABIMU TelaMH, )KUIKOCTSIMU U
ra3ams, aTMocqepHoe AaBlieHHE, IUIaBaHUE TeJ, NMPEBPALCHUS MEXaHWYECKOH SHEpruu) IO
ONMMCAHUI0O UX XapaKTEpPHBIX CBONCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOUIMX JaHHOE
¢du3nueckoe sBICHUE;

-pacno3HaBaTh MPOSBICHUE M3YUYECHHBIX (PU3UYECKUX SIBICHUN B OKPY)KalOIeM MHUpPE, B
TOM 4Hclie (PU3NYECKHE SIBIICHUS B MIPUPOJIE: IPUMEPHI IBUKECHHUS C Pa3IMYHBIMU CKOPOCTSIMH B
JKUBOM M HEXHBOW MpHpPOJAE, ACWCTBUE CHIIBI TPEHUS B NPUPOJE M TEXHUKE, BIIHUSIHUE
aTMOC(EepHOTO JaBJICHUS HA KUBOW OpPraHU3M, IUIaBaHHE PbIO, PhIYard B TEJle YelOBEKa, MPHU
9TOM MEPEBOJUTh MPAKTHUECKYI0 3a/lady B Y4eOHYIO, BBIICNISTH CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKy) PU3NUECKUX SIBIICHU;,

- ONUCHIBATh M3YYEHHBbIE CBOMCTBA TeN M (PU3NYECKUE SIBICHUS, UCTIOIb3YS (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEAHSS CKOPOCTbH,
CWJIa YIPYTOCTH, CUJIa TSDKECTH, BEC Teja, Cujla TPEHUs, JAaBlieHue (TBEPAOro Tena, KHUIKOCTH,
rasa), BBITAJIKMBAIONIAs CHJIA, MEXaHWYeCKas paboTa, MOIIHOCTb, IJICYO CHJIBI, MOMEHT CHIIBI,
KOA((UIIUEHT MOJE3HOTO JEHCTBHUS MEXaHU3MOB, KWHETHYECKAs U MOTCHIIMATbHAS SHEPTus),

- 1P OTIMCAHUH MPABHIFHO TPAKTOBATH (PU3NUECKUN CMBICI UCTIONB3YEMBIX BEITUUNH, UX
0003HaYeHHs] U eIUHUIBI (U3MUECKUX BEIUYHMH, HAXOAUTh (OPMYIIBI, CBSA3BIBAIOIIUE TAHHYIO
(GU3NUECKyI0 BEIIMYMHY C IPYTMMHU BEIMYMHAMHU, CTPOUTH TpadUKU M3yYCHHBIX 3aBHCUMOCTEH
bu3NYECKUX BENNYHH;

-XapaKTepHU30BaTh CBOMCTBA Tell, GU3NUECKHE SIBICHHUS M IPOLIECCHI, UCIIOIb3Ys MpaBuiIa
CJIO’KEHUS CHJI (BAOJIb OJHOM IpsMoii), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumesna, IpaBUiIo
paBHOBecHs phiuara (010Ka), «30JI0TOE MPABUIIO» MEXAHHUKHU, 3aKOH COXPAaHEHUSI MEXaHHUYECKOM
SHEpPIruu, MpU H3TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHa M 3allUCBIBaTh €ro
MaTeMaTHYECKOE BBIPaKECHHUE;

- OOBACHATH (U3MUECKUE SIBJIEHUS, MpPOIECChl M CBOMCTBA Tel, B TOM YHCIE U B
KOHTEKCTE CHTyalluidi TPAKTUKO-OPUEHTHPOBAHHOTO XapakTepa: BBIABIATh NPHYUHHO--
CJIEZICTBEHHBIE CBS3HM, CTPOUTh OOBSICHEHHWE W3 1—2 JIOTMYECKUX MIaroB C omnopoil Ha 1-2
M3YYEHHBIX CBOMCTBA (PU3UYECKUX SBICHUN, PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

-pemiath pacuéTHble 3amayd B 1—2 [eWCTBUSA, HUCHONB3YS 3aKOHBI M  (OPMYIIBL,
CBSI3BIBAIOIME (DM3MUYECKHE BEIWYMHBI: HAa OCHOBE aHAJIM3a YCIIOBHS 3aJaud 3alHChIBaTh
KpaTKoe YCIIOBHE, MOACTaBIATh (PU3NYECKHE BEIWYMHBI B (OPMYNIBI U MPOBOJUTH PACUETHI,
HAXOJIUTh CIIPABOYHEIC JaHHBIE, HEOOXOANMBIE /ISl pEHICHUS 33/1a4, OIICHUBATh PEATMCTHIYHOCTh
MOJY4eHHOM (hrU3NYecKOi BETMUHHBI,

- pacmo3HaBaTh TPOOJIEMBI, KOTOpPHIE MOXKHO PEIIUTh TP TOMOIIN (U3NIECKUX
METO/IOB, B OIMCAaHMM MCCIEIOBAHUS BBLACIATH IMPOBEPAEMOE MPEAINONIOKEeHHE (TUIOTE3Y),
pa3nuyaTh W WHTEPIPETUPOBATH MOJYYCHHBIA PE3yIbTaT, HaXOIAWTh OMIMOKU B XOJIE OIIBITA,
JIeNIaTh BBIBOJIBI 110 €T0 pe3yIbTaTaM;

- TIPOBOJIMTH OMBITHI IO HAONIOJCHUIO (DU3MUYECKHUX SBICHUN WM (PU3UUECKUX CBOHCTB
Tes: (hOpMYIHPOBATh MPOBEPSIEMbIe MPENOI0KEHUs, COOUpaTh YCTAaHOBKY U3 MPEJIOKEHHOTO
000pyI0BaHUS, 3AIMCHIBATH X0/ ONBITa U (OPMYIUPOBATH BHIBOJIBI,

- BBINIOJHATH NPSMBIE U3MEPEHUS PACCTOSIHHS, BPEMEHH, MacChl Tena, 00béMa, CUJIBI U
TEMIIepaTyphl C MCIIOJIb30BaHNEM aHAJIOTOBBIX M MHU(POBBIX MPUOOPOB, 3aMMKUCHIBATH TTOKA3aHUS
nprOOPOB C YUETOM 3aJaHHON aOCONMIOTHON MOTPEUTHOCTH U3MEPEHHI;



- MPOBOJUTH UCCIEAOBAHUE 3aBUCHUMOCTH OJHOU (DM3MYECKON BEIMYUHBI OT JIPYrod C
UCIOJIb30BAaHUEM TNPSAMBIX MU3MEPEHUH (3aBUCHMMOCTH IyTH PABHOMEPHO JBHXKYILEIrOCs Teja OT
BPEMEHM [BUKCHHS Teja, CUJIbl TPEHUS CKOJIBXKEHHS OT Beca Tela, KayecTBa 00pabOTKU
IIOBEPXHOCTEN TE€l U HE3aBUCHUMOCTH CHJIBI TPEHHS OT ILIOLIAAW CONPUKOCHOBEHUS TEJl, CHJIBI
YIPYTrOCTH OT YIUIMHEHUS NPYXXHUHBI, BHITAIKUBAIOMIEH CHUJIBI OT 00bEMa MOTpYy:KEHHOW YacTH
TeJa M OT IJIOTHOCTH JKUAKOCTH, €€ HE3aBMCUMOCTH OT IUIOTHOCTH Tela, OT IIyOMHBI, Ha
KOTOPYIO TIOTPY>KEHO TeJI0, YCIOBH IUIaBaHUS TeJl, YCIOBHI paBHOBECHUS pbluara u OJIOKOB,
y4acTBOBaTh B IUIAHUPOBAHMM YYEOHOIO HCCIIEOBAaHUS, COOMpPATh YCTAHOBKY U BBIIOJHSATH
U3MEpeHus, cienysd MpeIoKeHHOMY IUIaHy, (DUKCHpPOBaTh pe3yNbTaThl IOJYy4EeHHOH
3aBUCUMOCTH (U3MUYECKUX BEIMYMH B BUAE NPEIJIOKEHHBIX TaOMUI] U rpaduKoB, JenaTh
BBIBO/JIbI 110 pP€3YJIbTaTaM UCCIIEJOBAHMSI;

- IPOBOAUTH KOCBEHHBIE H3MEpPEHHs (PU3NYECKMX BEJIWYMH (IUIOTHOCTh BEIIECTBA
JKUAKOCTU U TBEPIOTO Tea, CUJIA TPEHUS CKOJIbXEHHUS, JaBICHHUE BO3yXa, BBITAJIKHUBAIOLIAS
cuiia, JefcTByroIas Ha MOTpYyXEHHOE B JKMIKOCTb TeN0, KO3()PULIUEHT MOJE3HOro AECHCTBUSL
IPOCTBIX MEXaHW3MOB), CJIEAYS IMPENJIOKEHHOM HWHCTPYKIUHU: IPU BBHINOJIHEHUH HU3MEPEHUN
coOMpaTh SKCIIEPUMEHTATIBHYIO YCTAHOBKY M BBIUUCIIATH 3HAUEHUE UCKOMOM BEJIMYMHBI,

- coOnrogarh npaBWia TEXHUKM Oe30macHOCTH Ipu paboTe ¢ J1ab0paTOpHBIM
000pyI0BaHUEM; YKa3bIBaTh NMPUHLHUIBI ACHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JIUHAMOMETpP, COOOIIAIOUINECS] COCYAbl, OapoMeTp, pbluar, MOABUXKHBIA U
HEMOBKHBIN OJIOK, HAKJIIOHHAS INIOCKOCTh;

-XapaKTepU30BaTh MPHUHLIUIBI JCWCTBUS M3YYCHHBIX TNPHOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM Ha WX ONHMCAaHUA (B TOM YHMCIIE: NOJUINIHUKYN, YCTPOUCTBO BOAOIIPOBO/A,
TUIPABIMYECKUM IIPECC, MAaHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMETp), MCIOJb3Ys
3HAHUS O CBOMCTBAaX (U3MUYECKUX SBICHUH U HeoOXoauMble (PU3MUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

- [PUBOJUTH MpHUMEpbl (HAXOAUTh HHPOPMALKMIO O MpuUMepax) MPAKTUYECKOTO
UCTIOIb30BaHUsT (PM3NYECKUX 3HAHWI B TIOBCEJIHEBHOW JKU3HU IS o0ecriedeHns 0e301macHOCTH
npu oOpalieHuu ¢ MnpudopaMM U TEXHHUUECKUMM YCTPOMCTBAMHU, COXpPAHEHHs 3[0pPOBbS U
COOIOICHHSI HOPM SKOJIOTMUECKOT0 TIOBEIEHUS B OKPY>KaIoILEel Cpene;

- OCYILECTBJIATH OTOOP HMCTOYHUKOB HMH(popmainuu B HHTepHeTe B COOTBETCTBUU C
3a/laHHBIM TIOMCKOBBIM 3alpOCOM, Ha OCHOBE HMEIOLIUXCS 3HAaHUM M MyTEM CpaBHEHUS
pa3IMYHBIX MCTOYHHUKOB BBIJICNATH HMH(OpPMAIMIO, KOTOpas SBISETCS MPOTHUBOPEUMBOM WU
MOJKET OBbITh HEIOCTOBEPHOM;

-MCIIOJIb30BaTh MPU BBIMOJHEHUHM Y4EOHBIX 33aJaHUH HAYYHO-TIONMYJSIPHYIO JIUTEpaTypy
¢bu3nyecKkoro cojaep:KaHus, CHpaBOYHbIE MaTepuanbl, pecypchl cetu VHTepHeT, BiajeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpMAIMU U3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

-c0o371aBaTh COOCTBEHHBbIE KpaTKHe MUCbMEHHBIE U YCTHBIE COOOILEHHUS Ha OCHOBE 2—3
MCTOYHUKOB MH(pOpManuu (U3NYECKOTO COJEpKaHUs, B TOM YHUCIe MyOJIMYHO AeNaTh KpaTKue
coOOIIeHNs O pe3yibTaTax IPOEKTOB MM Y4YEOHBIX HCCIEAOBAHHUM, MPH 3TOM TI'PaMOTHO
MCIIOJIb30BaTh U3YYCHHBIH MOHATUIHBIN ammapar Kypca (U3HUKH, CONMPOBOXKIATh BBHICTYIJIEHUE
MpE3EHTALUEM;

- TIpY BBINIOJIHEHUU Y4E€OHBIX MPOEKTOB M HCCIEAOBaHUN pacHpenesaTh 00sS3aHHOCTH B
Ipynmne B COOTBETCTBUM C IIOCTABJIEHHBIMM 3aJa4aMM, CJIEAUTh 3@ BBIIIOJIHEHUEM ILIaHA
NeNCTBUI, aJJleKBaTHO OLEHMBATh COOCTBEHHBINM BKJIAJ] B JESATENBHOCTh T'PYIIBI, BHICTPAaUBATh
KOMMYHHUKaTUBHOE B3aMMOJECHCTBHE, yUUTBIBASI MHEHUE OKPY)KAIOIIIHX.

K konyy obyuyenus ¢ 8 knacce mpenMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHU:

-MCIIOJIb30BaTh MOHSTHS: Macca W pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHUE aTOMOB M
MOJIEKYJI, arperaTHble COCTOSHUS BEIIECTBA, KPUCTAJUINYECKHE U aMOP(HbIE Tea, HAaChIIIEHHBIN
Y HEHACBHIIICHHBIN Map, BIAXHOCTh BO3/yXa, TEMIEpaTypa, BHYTPEHHSS SHEPIHsi, TEIIOBOM



JIBUTATEb, 3JEMEHTAPHBIM JJIEKTPUUYECKUH 3apsifi, JJIEKTPUYECKOE II0Jie, IMPOBOJHUKH U
JUDIIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE I10JIE;

- pasnuuaTh SABJIEHUS (TEIUIOBOE pacCIIMpPEHHE U CXKaThe, TeIulolepeaaya, TEIIOBOE
paBHOBECHE, CMayMBaHUE, KalWUIAPHBIC SBJICHUS, WCIApEHUE, KOHICHCALWA, IUIaBICHHE,
Kpuctauin3anus (OTBEpJIeBaHKE), KUIIEHHE, Tervionepeaaya (TerIonpoBOIHOCTb, KOHBEKIIMS,
U3JIy4Y€HUe), IEKTpU3alus Tell, B3auMOJCHCTBHE 3aps]oB, JNEMCTBUSA 3JIEKTPUUYECKOIO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aUMO/IEHCTBUE MarHUTOB, JE€HCTBUE MarHUTHOT'O TOJIS HA IPOBOJAHUK C
TOKOM, 3JIEKTPOMAarHUTHAs MHIYKIMs) IO ONMMCAHUIO MX XapaKTEpPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE;

- pacrio3HaBaTh IPOSIBIECHUE U3YYEHHBIX (PU3MUECKUX SIBICHUI B OKPYKAIOLIEM MHpPE, B
TOM dYHWClIe (QU3NYECKUE SBICHHUS B TMPHUPOJE: MOBEPXHOCTHOE HATHKECHHE M KalWLISPHBIC
ABJICHUS B IIPUPOAC, KPUCTaLUIBl B Impupone, usnydeHue CoaHua, 3amMep3aHue BOJOEMOB,
MOpCKHE Opu3bl, 00pa3oBaHHME pOCHI, TyMaHa, WHEs, CHEra, JJCKTPUYECKUE SBICHHUS B
aTMocdepe, NIEKTPUUECTBO KMBBIX OPraHM3MOB, MarHUTHOE MoJsie 3eMid, JIpeid moirocos,
pOJIb MAarHUTHOTO IMOJIA JJI1 JKU3HU Ha 3emiie, MOJSIPHOE CUSHUE, NPU 3TOM IEPEBOJUTH
IPAaKTUYECKYIO 3a7]auy B yUeOHYIO, BBIJICNIATh CYIIECTBEHHbIE CBOWCTBA (MIPU3HAKHU) (PU3HUECKUX
SIBIICHHI;

-OIIMCHIBaTh M3y4YEHHbIE CBOMCTBA Tel M (PU3UYECKUE SBJICHHUS, UCHONb3Ys (hrusnueckue
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS SHEPIUsl, KOJIMYECTBO TEIIOTHI, y€JIbHAs TEIII0EMKOCTh
BEIIIECTBA, YAEIbHAs TEIUIOTAa IUJIaBJICHUs, YylelbHas TEIUIOTa MapooOpa3oBaHMs, yJelbHas
TEIUIOTa CrOPAaHUsl TOIUIMBA, KOA(PQOUIMEHT TOJE3HOrO JEHCTBUS TEIUIOBOW MAIIWHBI,
OTHOCHUTEJIbHAS BIAXXHOCTh BO3JyXa, JJICKTPUUECKHUH 3apsl, CHJIA TOKa, DSJIEKTPUYECKOE
HaIpsDKEHUE, CONPOTHBIICHHWE MPOBOJHUKA, YJEIbHOE CONPOTUBIIEHHE BElIECTBa, paboTa u
MOIIHOCTb 3JIEKTPUYECKOI'O TOKA), NMPH OMUCAHUU NPABHIBHO TPAKTOBaTh (PU3NYECKUNA CMBICI
UCTIOJIb3YEMBIX BEJIMYHH, 0003HAYCHUS U eIUHUIBI (PU3UYECKUX BEIHMYWH, HAXOIUTH (HOPMYIIHI,
CBSI3bIBAIOIME JIAHHYIO (PU3WYECKYIO0 BEJIWYMHY C JPYTMMH BEJIUYMHAMH, CTPOUTH IpaduKu
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MYECKHUX BEINYHH;

-XapaKTepu30BaTh CBOWCTBA Tel, (U3UYECKHE SBICHHS M IPOLECCHI, HCHOIb3Ys
OCHOBHBIE TIOJIOKEHHUSI MOJEKYJISIPHO-KMHETUYECKOM TEOpUH CTPOEHHS BEIIECTBA, NPUHIIUII
CYNEpIO3UIMM Mosiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHUs 3apsana, 3akoH Oma Juis
y4dacTka 1enu, 3akoH Jxoyns—JleHna, 3akoH coXxpaHeHHsI SHEPTUH, IPU ATOM JaBaTh CIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMaTUYECKOE BBIPAKEHHE;

-00BSICHATh (PU3UYECKHE IMPOLIECCHl U CBOMCTBA T€ld, B TOM YHUCIE U B KOHTEKCTE
CUTyalluil MPaKTUKO-OPHUEHTUPOBAHHOIO XapaKTepa: BBIIBIIATH IPUYMHHOCIIEICTBEHHBIE CBSI3H,
CTpPOUTh OObBSCHEHHWE M3 1—2 JIOrMYecKHMX IIaroB C OMopod Ha 1—2 H3y4yeHHBIX CBOWCTBA
(bu3nUecKux sBICHUH, GPU3NUECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

- pematb pacu€THble 3afaud B 2—3 JEHCTBUS, HCHOJb3Ys 3aKOHbI U (QOPMYJIBI,
CBsI3bIBalOIME (DU3MUYECKHE BEJIMYMHBI: Ha OCHOBE aHalM3a YCJIOBMS 3aJaydl 3alUChIBAaTh
KpaTKO€ YCJIOBUE, BBISBIIATH HEJOCTATOK JAHHBIX JJI PEIIECHUs 3aJaud, BbIOMpaTh 3aKOHBI U
bopmynbl, HEOOXOAUMBIE JUIs €€ pelleHHs], MPOBOAUTh PacuéThl M CPaBHUBATh IOJyUYE€HHOE
3HaYeHHe (PU3NUECKON BETMUMHBI C U3BECTHBIMU JaHHBIMU;

-pacmo3HaBaTh MPOOIEMbl, KOTOPbIE MOKHO PEIIMTh MIPU MOMOIIN (PU3UYECKUX METO/IOB,
UCIIONIb3YSl OMNHMCAHME HCCIEAOBAHUS, BBIACNIATH MPOBEPSIEMOE MPEAINOIIOKEHNE, OLEHUBATh
IIPABUJIBHOCTD MOPSsIIKA TPOBEIEHUS UCCIIEIOBAHMSI, ENIAaTh BBIBOIBI;

- TIPOBOJUTH OIBITHI MO HAOIIOJEHUIO (PU3NYECKUX SIBICHUN WU (PU3MUECKUX CBOMCTB
Tes (KamWwUIsIpHBIE SIBJICHUS, 3aBUCUMOCTH JIaBJICHHUS BO3AyXa OT ero o0bEMa, TemIeparyphl,
CKOPOCTH TIpollecca OCTBIBAaHUSI M HarpeBaHHsl NpPH U3IYyYEHUH OT IIBeTa U3Iydaroulei
(TorjomaoIei) MOBEepXHOCTH, CKOPOCTh HCHApEHUs] BOJBl OT TEMIIEPaTyphbl KHUJIKOCTH M
wionaaM €€ MOBEPXHOCTH, 3JIEKTpU3alMs Tell U B3aUMOJIEHCTBUE 3JIEKTPUUYECKUX 3apsi/iOB,
B3aMMOJEMCTBUE IIOCTOSHHBIX MAarHUTOB, BU3yaJlW3allisd MarHUTHBIX IIOJIEH IIOCTOSTHHBIX
MarHuToB, JIEHCTBUS MAarHUTHOTO IOJISi Ha HPOBOJHHUK C TOKOM, CBOMCTBAa 3JEKTPOMAarHura,
CBOWCTBA  OJIGKTPOJBUTATENl  IOCTOSHHOTO  TOKa):  (OPMYIHPOBAaTH  MpPOBEpsieMbIe



NPENONI0XKEHUs, COOMPaTh YCTAaHOBKY M3 MPEJIOKEHHOTO0 OOOPYHOBaHUS, OINHUCHIBATH XO[
OMbITa U POPMYJIUPOBATH BBIBOJIBI;

- BBINIOJIHATH IPSIMBbIE U3MEPEHUSI TEMIEPATypbl, OTHOCUTEIbHON BIAXXKHOCTH BO3AYXa,
CHJIBl TOKA, HAIIPSDKEHMs C UCIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (PU3NYECKUX
BEJIMYMH, CPAaBHUBATH PE3YIbTAThl U3MEPEHHH ¢ YIETOM 3a/IaHHOM a0COIOTHOH MOTPEITHOCTH;

-IPOBOJIUTH HCCIIEZJIOBAHUE 3aBUCUMOCTH OJHOW (PU3UUECKOM BEIMYMHBI OT JPYrou c
MCIIOJIb30BAaHUEM MPSAMBIX H3MEPEHUM (3aBUCHMOCTb CONPOTHUBIIEHMSI IPOBOAHHKA OT €ro
JUIMHBI, TUIOIAJU IONIEPEYHOI0 CEUYEHUS U YAEIBHOTO CONPOTUBIIEHHUS BEUIECTBA IPOBOJHUKA,
CWJIBI TOKA, WAYILIErOo 4epe3 IPOBOAHHUK, OT HAINpPSOKEHHMsT Ha IPOBOJHMKE, HMCCIEIOBAHUE
[IOCJIEI0BATEIBHOTO U MApaUIeIbHOTO  COEAMHEHUH  IPOBOJHHMKOB):  IJJAHUPOBATh
UCCIIeIOBaHUEe, COOMPATh YCTAHOBKY M BBIMOJHATh U3MEPEHHUS, CIeIys MPEAIOKEHHOMY IUIaHy,
(GuKCUpOBaTh pPE3yNbTaThl IOJYYCHHOH 3aBUCUMOCTH B BHUJAE TaOuul U TrpaduKoB, JenaTh
BBIBO/JIbI 110 p€3YJIbTaTaM UCCIIEJOBAHMUSI;

-IPOBOIUTH KOCBEHHBIE H3MEpeHUs (PU3MUECKUX BeJWYMH (yAeIbHAs TEIIOEMKOCTb
BEIIECTBA, CONPOTHUBICHHE MPOBOJHUKA, paboTa M MOIIHOCTh DIIEKTPUYECKOTO TOKA):
IUTAHUPOBATh M3MEPEHMs, COOMPATh HKCIEPUMEHTANbHYIO YCTaHOBKY, CIEAys NpPeAsIoKeHHOU
MHCTPYKLUH, U BBIYUCIIATH 3HAUEHUE BEJIUUNHBI;

-coOI0AaTh TMpaBWila TEXHUKM Oe30MacHOCTH Ipu pabore ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

-XapakTepU30BaTh MPHUHLMUIBl JCWCTBUS M3YYEHHBIX MNPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOpPOM Ha MX OmHMCaHMs (B TOM YHCIIE: CHCTEMa OTOIUIEHHS JAOMOB, TMTPOMETD,
napoBasi ~ TypOMHA,  aMIepMerp,  BOJBTMETp, CUYETUMK  DJJIEKTPUYECKOM  SHEepruw,
DIIEKTPOOCBETUTENbHBIE  NMPHUOOpPHI,  HArpeBaTeNbHBIE  DIEKTPONPUOOPHl  (IIPUMEPHI),
JJIEKTPUUECKUE NPEJOXPAHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOABHUraTeilb IIOCTOSHHOTO TOKA),
UCTIONB3Ysl 3HAHUS O CBOMCTBaxX (PU3MYECKUX SIBICHHH W HEOOXOMUMble (PHU3MUECcKue
3aKOHOMEPHOCTH;

- pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOWCTBA M H3MEPUTENIbHBIE MPHOOPHI IO
cXeMaM M CXEMaTHYHbIM pPHCYHKaM (OKHUAKOCTHBIH TEpPMOMETpP, TEPMOC, TICUXPOMETD,
TUTPOMETp, JBUTATEIb BHYTPEHHETO CrOpaHMsl, AJIEKTPOCKOIN, PEOCTaT), COCTAaBISITH CXEMbI
NIEKTPUYECKUX LENel € MOCIEAOBATEIbHBIM U TNapajuIeIbHBIM COECJUHEHHEM JJIEMEHTOB,
pasnuyas ycloBHbIE 0003HAYEHHS 3JIEMEHTOB AJIEKTPUUYECKUX LIETIeH;

- TNPHUBOJUTH MpHUMEpHl (HAXOAMTh HMHPOPMALMIO O TMpUMepax) MNPAKTHIECKOrO
MCIIOJIb30BaHUsl (PU3NYECKUX 3HAHWHM B MOBCEIHEBHOM KHU3HU Ui oOecreueHus: 6€301MacHOCTH
npu oOpalieHuu ¢ MpudopaMM MW TEXHHUUECKUMM YCTPOMCTBAMH, COXpPAHEHHUs 3[0pPOBbS U
cOOI0ICHHSI HOPM SKOJIOTMUYECKOT0 TIOBEJIEHUS B OKPY>KaIOILEH Cpene;

-OCYIIECTBIIATh MOUCK HH(pOpMaMK (PU3UUECKOTO cojepkaHus B IHTepHeTe, Ha OCHOBE
UMEIOUINXCA 3HAHUW U NYTEM CpaBHEHUS JOIOJIHUTENbHBIX HCTOYHUKOB  BBIIEIATH
UHPOPMALINIO, KOTOpast SBJISETCS IPOTUBOPEUNBOM MIIM MOXKET OBITh HEJOCTOBEPHOM;

- UCMOJIb30BaTh MPU BBHINOJIHEHUN Y4YE€OHBIX 3a/laHUM HAayYyHO-TIONMYJSPHYIO JIUTEPATYpPy
(Gu3nUecKoro cojepXaHus, CIPaBOYHbIE MaTepualibl, pecypchl ceTu VHTepHeT, BIaJeTh
npuéMaMH KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOpPMALUKM W3 OAHOM 3HAKOBOM
CUCTEMBI B JIpYTYIO;

-CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE W KpaTKHUE€ YCTHbIE COOOIIeHHs, 00o00mas
UH(POPMALIMIO U3 HECKOJIBKUX HMCTOUYHUKOB (PM3UUECKOTO COJEpKaHMs, B TOM UYHUCIIE MyOJINYHO
NPEJICTaBIATh PE3yJbTaThl MPOEKTHOM MM HCCIEAOBATEIbCKON NEATENbHOCTH, MPU 3TOM
IPaMOTHO HCHOJb30BAaTh HM3yYCHHBIM MOHATUHHBINA anmapar Kypca (DU3HMKH, COIpPOBOXKIAThH
BBICTYIUICHHE ITPE3EHTALNEM;

-IpH  BBHINOJIHEHUM Y4YEOHBIX TPOEKTOB U HCCIEIOBAaHUN (PU3UYECKUX MPOIIECCOB
pacnpeensaTh 00513aHHOCTH B IPYIIE B COOTBETCTBUH C MTOCTABJIEHHBIMU 3aJjauaMu, CIEIUTh 3a
BBINOJIHEHUEM IUJIaHa JIEHCTBUH M KOPPEKTHUPOBATh €ro, aJEKBaTHO OLIEHUBATh COOCTBEHHBIN
BKJIaJ] B JESITENBbHOCTb T'PYIIbI, BHICTPAaUBAaTh KOMMYHHMKAaTHBHOE B3aUMOJICHCTBUE, MPOSBIISL
TOTOBHOCTb pa3periaTth KOH(MIUKTHI.



K xonyy obyuenus 6 9 xnacce mpeIMeTHBIE Pe3ylbTaThl Ha 0a30BOM YPOBHE TOJDKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:

- HUCIOJIb30BaTh IIOHATHUS: CHCTEMa OTCYETA, MaTepualbHas TOUYKA, TPACKTOPUS,
OTHOCHUTEJIBHOCTh MEXaHMYECKOI'0 JIBUXKEHHUs, Nedopmauus (ympyras, IUIacCTHYECKas), TPEHHE,
LEHTPOCTPEMUTEIBFHOE YCKOPEHHE, HEBECOMOCTh M MEpPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO
TBEPJI0€ TEJNO, LIEHTP TSHKECTH TBEPAOTO Tejla, pABHOBECHE, MEXaHUYECKUE KOJIeOaHUs U BOJIHBI,
3BYK, HH(QPA3BYK U yJIbTPA3BYK, HJIEKTPOMArHUTHBIC BOJHBI, IIKaJla AJIEKTPOMArHUTHBIX BOJH,
CBET, OJIM30PYKOCTh M JAIbHO30PKOCTb, CHEKTPbl MCIyCKaHMs M MOIJIOUIeHHUs, anbda, OeTa- u
ramma-u3J1y4eHus, U30TOIbl, II€pPHAsl YHEPreTHKA;

-pa3nuuaTh SBJICHUSA (PaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEHHOE JBUXKEHHUE,
PaBHOYCKOPEHHOE TMpPSIMOJIMHEHHOE [BI)KEHHE, CBOOOJHOE TMaJeHHe Tell, PaBHOMEPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aUMOJCHCTBHE TeJll, PEaKTUBHOE [BM)KEHUE, KOJeOaTelbHOe
JBIDKEHUE (3aTyXalollMe M BBIHYXKACHHbIE KOJEOaHUs), pPE30HAHC, BOJIHOBOE JBIKEHHE,
OTpaKCHHE 3BYKa, IMPSIMOJMHENHOE PAaCIHpPOCTPAHECHUE, OTPAXKCHHE M IPEIOMIICHUE CBETa,
MOJTHOE BHYTPEHHEE OTPAXKCHHME CBETa, pa3joXeHue Oenoro cBera B CHEKTP M CIOXKEHHE
CHEKTPAJIbHBIX I[BETOB, AMCIIEPCUSl CBETA, €CTECTBEHHAs paJMOaKTUBHOCTb, BO3HMKHOBEHHE
JMHENYaToro CreKTpa H3JIY4eHMs)) IO ONHCAHMIO MX XapaKTEpPHbIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBJICHUE;

- pacrno3HaBaTh MPOSBIICHUE U3YUCHHBIX (PU3UUECKUX SIBJICHHUM B OKpYy)KarolieMm mupe (B
TOM 4Hciie (pU3HUECKUe SIBICHUS B IPUPOJIE: IPUIUBBI U OTIUBBL, ABMKeHHE Iu1aHeT CoaHeuyHOU
CUCTEMbI, PEAKTHUBHOE JIBUKEHUE JKUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB IKUBOTHBIMU,
3EMJIETPSACEHUE, CEHCMHMYECKHE BOJIHBI, IIyHAMH, X0, LBETa TEJ, ONTHUYECKHUE SIBICHUA B
npupojie, OWOIIOTHYECKOe MICWCTBHE BHIUMOTO, YIBTPa(UOIETOBOTO U PEHTTEHOBCKOTO
U3IY4YEeHUH, eCTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHYECKHE JYy4M, paJHOaKTHBHOE
U3JIy4YeHUE NPUPOJIHBIX MHUHEPAJIOB, JEHCTBHE pPAaJUOAKTUBHBIX HW3JIyUEHUH Ha OpraHu3M
4eJI0BEKa), IPU 3TOM MEePEBOJUTh NPAKTUYECKYIO 3a/1auy B Y4eOHYIO, BBIACIATh CYIIECTBEHHbIE
cBO¥iCTBA (IPU3HAKK) (PU3UUECKUX SBICHUN;

- ONMCHIBATh U3YyYCHHbIE CBOMCTBA TeN U (PU3MYECKHE SBJICHUS, UCIONb3Ys (pru3nyeckue
BEJIMYMHBI (CpEAHsIsl U MTHOBEHHAsI CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JIBUKEHHUH, YCKOPEHUE,
IepeMELIEHNE, IyTh, YIJIOBas CKOPOCTb, CHWJIA TPEHUs, CHJIa YHNPYroCTH, CHJIA TSHKECTH,
YCKOpEHUe CBOOOJHOIrO MaJieHusl, BEC Tela, UMITYJIbC Tejla, UMIYJIbC CHIIbI, MEXaHHWYEeCcKas
paboTa M MOIIHOCTb, MOTEHIMAbHAs YHEPrHsl Tella, MOJHATOrO HaJl MOBEPXHOCTHIO 3EMIIH,
NOTEHLMAIbHAsT DHEPIrUsl CKaTOM NPYKUHBI, KHHETHUYECKas SHEPIus, IOJIHAs MeXaHWdecKas
SHEprus, MEepuoJ M 4YacToTa KoJIeOaHWH, JJIMHA BOJIHBL, I'POMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTh CBE€Ta, IOKa3aTelb IMPEIOMIICHUS CpEeIbl), MPU ONUCAHUM NPABUIBHO TPAKTOBATH
(bu3nUecKuil CMBICI UCTIOIb3yEMBIX BEJIMYMH, O0O03HAYEHUS U €AMHUIIBI (U3NUYECKUX BEJUYHUH,
HaXOJUTh (OPMYJIbI, CBS3bIBAIOIINE JAAHHYIO (DU3UYECKYIO BEJIMYMHY C JPYTUMH BEIMYHMHAMU,
CTPOUTH TPapUKH U3YYEHHBIX 3aBUCUMOCTEH (PU3HUECKUX BEIUYHH;

-XapaKTepHU30BaTh CBOMCTBa Ted, (PU3MUECKHUE SBICHHUS U MPOLIECCHI, UCIOJIb3Ysl 3aKOH
COXPAaHEHHMs DHEPruH, 3aKOH BCEMHPHOIO TATOTEHMsI, NMPUHLMII CYNEPHO3ULUN CHJI, TPUHLUI
oTHOocHUTeNbHOCTH ['anmmies, 3akoHbl HBIOTOHA, 3aKOH COXpAaHEHWS WMITYJIbCA, 3aKOHBI
OTPaKEHUsI U IIPEJIOMIICHUSI CBETA, 3aKOHBI COXPAHEHHUs 3apsJ0BOIO0 M MAacCOBOIO YMCEN NpU
AJIEPHBIX pPEaKLUAX, MPU ATOM JaBaTh CIOBECHYIO (POPMYJIUPOBKY 3aKOHA U 3alMCHIBATH €0
MaTEMaTUYECKOE BBIPAKEHUE;

-00BSICHATh (PU3UYECKHE IMPOLIECCHl U CBOICTBA Teld, B TOM YHUCIE U B KOHTEKCTE
CUTyalluil NMPaKTUKO-OPHUEHTUPOBAHHOIO XapaKTepa: BBISIBIIATH IPUYMHHOCIIEICTBEHHBIE CBSI3H,
CTpPOUTh OObBSCHEHHE M3 2—3 JIOrMYECKHMX IIAaroB C OMOpod Ha 2—3 H3y4yEeHHBIX CBOWCTBA
(bu3nUecKuX SBICHUH, GPU3NUECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

- pewiaTth pacy€THbBIE 3a/1a4M (ONMUPAIOIIKECcsS Ha CUCTEMY U3 2—3 ypaBHEHHI), HCIIONIb3YS
3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (PU3UUECKUE BETMUYMHBL: HA OCHOBE aHAJIM3a YCIIOBHS 3a/1aun
3aMHChIBaTh KPaTKOE YCJIOBUE, BBISBIATH HEIOCTAIOIIME WM M30BITOUHBIE JaHHbIE, BHIOUPAThH



3aKOHBI W (OPMYINbI, HEOOXOAMMBIC MJISi PEIICHUs, NPOBOAUTH Pacuy€Thl U OLIEHUBATH
PEATMCTUYHOCTD MOJYYEHHOTO 3HAYCHUSI (PU3MUECKON BEIMUYHHBI,

- pacmo3HaBaTh NPOOJIEMBbI, KOTOpPHIE MOXHO pPEIIUTh NP HOMOIIM (U3NIECKUX
METO/IOB, HCHOJb3ysd ONHCAHHWE WCCIIEAOBAaHUS, BBIACIATh IPOBEPAEMOE IPEAIONOKEHHE,
OLICHUBATh  NPAaBUJIBHOCTh MOpSAKA NPOBEACHUS  MCCICIOBAHUSA, JEJaTh  BBIBOJBI,
UHTEPIPETUPOBATH PE3YJIbTaThl HAOIIOIEHUH U OIBITOB;

-IPOBOJIUTH OIBITHI MO HAOMIOACHUIO (DU3NYECKUX SIBICHUH WM (U3NYECKUX CBOMCTB
TeJs (U3ydeHue BTOporo 3akoHa HbproTOHA, 3aKOHA COXpaHEHUs HEPruM, 3aBUCUMOCTh NE€PHOAA
KOJICOAHUH MPYKUHHOTO MaATHUKA OT MACCHI Tpy3a U KECTKOCTU NPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/ABI MaJlbIX KoJIeOaHUH, MPSIMOJIMHEIHOE pacpocTpaHeHHe CBeTa, pa3jloKeHue 0enoro
CBETa B CIEKTP, U3YUECHUE CBOMCTB M300paKEHUS B IJIOCKOM 3€pKajie U CBOMCTB M300pakeHUs
npeaMera B cobuparolei JinH3e, HaOIroieHUe CIUIOIIHBIX U IMHEWYaThIX CIIEKTPOB U3JTyYCHMS):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO HabOpa 00OpYAOBaHUS, ONUCHIBATH X0
OIIBITA U €T0 PE3yNbTaThl, POPMYINPOBATH BHIBOJIBI;

-IPOBOIUTH TPH HEOOXOJMMOCTH CEPHIO NPSAMBIX H3MEPEHUH, OIpenenss CpeaHee
3HA4YEeHUE U3MEPSIeMOM BeIMYMHBI ((POKYCHOE paccTosHUE cOOMparoLIel JIMH3bI), 000CHOBBIBATh
BBIOOp crioco0a u3MepeHust (M3MEPUTEIILHOTO MPUOopa);

- MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTEH (U3UUECKUX BEJIMYUH C HCIOJIb30BaHUEM
OpSAMBIX W3MEPEHUH (3aBUCHMOCTH ITYTH OT BPEMEHHU IPH PAaBHOYCKOPEHHOM JABIDKEHHH 0e3
HAyaJbHOM CKOpPOCTH, INepHoAa KojeOaHMM MaTreMaTH4ecKoro MasiTHUKa OT JJUHBl HUTH,
3aBHCHMOCTH yTJIa OTPaKEHHs CBETa OT YIJia MaJeHHUs U yIiia MPEJIOMIICHUS OT yIJia MaaeHHs):
IUTAHUPOBATh UCCIIEOBAHUE, CAMOCTOSITEIbHO COOMPATh YCTAHOBKY, (PMKCHPOBATH PE3y/IbTaThl
MOJTyYEHHOH 3aBUCHUMOCTH (PM3MYECKHX BEJIWYHMH B BHJE TaOIHIl U TpaduKOB, JIEIaTh BHIBOIBI
10 pe3yNbTaTaM UCCIIE0OBAHUS;

-IPOBOINTH KOCBEHHBIE W3MEPEHUs (U3NYECKUX BEIUYMH (CpPemHssi CKOPOCTh H
YCKOpEHHE Tela IpPU pPaBHOYCKOPEHHOM JIBUKEHHUH, YCKOpEHHE CBOOOJHOrO IaJeHUs,
KECTKOCTH MPYKUHBI, KO3()(PUIIMEHT TPEeHUSI CKOIBKEHHsI, MEXaHHUecKasi paboTa U MOIIHOCTb,
4acToTa M Mepuoj KoieOaHWi MaTeMaTHYeCKOro U MPY>KMHHOTO MasiTHUKOB, ONTHYECKas CHJIa
coOuparomieid  JHMH3BI, paAJAMOAKTUBHBIN  (OH): MIaHMpOBaTH HW3MEpPEHUs, CcoOupaTh
HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIMOJHATh U3MEPEHUs, CAeys MPeI0KEHHON HHCTPYKIIUH,
BBIYHUCIISTH 3HAUEHUE BETMYMHBI U aHAJTU3UPOBAThH MOJIYUYEHHBIE PE3yJbTAThl C YIETOM 3aJaHHOMN
HOTPEIIHOCTH U3MEPEHUI;

- coOnrogarh npaBWJa TEXHUKM Oe30macHOCTH TMpu paboTe ¢ JgabopaTOpHBIM
o0opynoBaHueM;

-pa3nuyaTh OCHOBHBIE NPHU3HAKH HM3YYCHHBIX (PHU3MUECKUX MOJENei: MarephaabHas
TOYKa, a0COIIOTHO TBEPJOE TEJO, TOUSUHBIH UCTOUYHUK CBETA, JIy4, TOHKAs JHMH3a, IJITaHETapHas
MOJIENTb aTOMa, HyKJIOHHAsI MOJIeNTb aTOMHOTO SI/Ipa;

- XapakTepu30BaTh MPUHLUMBl JEHCTBUS H3YUYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOPOH HAa WX OMHCAaHUS (B TOM YHCIE: CIUAOMETP, NATYUKHA TOJOKECHHS,
pacCcTosHUS W YCKOPEHHUs, pakeTa, H9XOJIOT, OYKH, MEepUCKom, (oToamnmapar, ONTHYECKHE
CBETOBOJIbI, CIIEKTPOCKOI, IO3MMETpP, Kamepa BuiibcoHa), WCIONB3ysl 3HAHUS O CBOWMCTBAX
¢u3nuecKux sSBICHUNA U HEOOXOMMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;

-HCIOJTb30BaTh CXEMbl M CXEMAaTHYHBIC PHCYHKH H3YYCHHBIX TEXHHUYECKHUX YCTPOWCTB,
U3MEPUTENIBHBIX MPUOOPOB W TEXHOJIOTMYECKHUX TPOLIECCOB TMPH pPEUIEHHH y4eOHO--
NPaKTUIECKHUX 3a]1a4, ONTHUYECKUE CXEMBI ISl IIOCTPOCHUST H300paKeHUH B TUIOCKOM 3epKaje U
coOuparoIie JTHH3E;

- TPUBOAWTH MpUMEpbl (HaXOAUTh HH(OpPMALMIO O MpUMEpax) MPAKTHUECKOTO
UCTOJIb30BaHUS (PU3NYECKUX 3HAHWN B TMOBCEJIHEBHOW KU3HM JJIs o0ecredeHus 0e30MacHOCTH
npu OOpamieHWH C MpHOOpaMH W TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3JIOPOBBS U
COOJTIOJIEHHSI HOPM 3KOJIOTMYECKOT0 TIOBECHUS B OKpY Kalollei cpejie;

- OCYIIECTBJIATH TIOWCK WHPOpManuu QHU3NUECKoro coaepxanus B HHTepHere,
CaMOCTOSITENIbHO ~ (OPMYNIMPYsS  TOHUCKOBBI  3ampoc, HAXOMUThb IYTH  ONpe/eeHus



JIOCTOBEPHOCTH TMOJTYYCHHON MH(OpPMAIMKA HA OCHOBE MMEIOIINXCS 3HAHUHA U JTOTIOJHUTEIBHBIX
UCTOYHUKOB,;

- HMCIIOJIb30BATh MPHU BBINOJHEHUH YYE€OHBIX 3a/laHU HAYYHO-TIOMYJISAPHYIO JTUTEPATypy
(GU3M4ecKOoro CcojJepXaHus, CIPaBOYHbIE MaTepualbl, pecypcbl ceTu VHTepHeT, BiaaeTh
npuéMaMu KOHCHEKTHPOBAaHUS TEKCTa, MpeoOpazoBaHust HHGOpMAIMM U3 OJHOW 3HAKOBOU
CHCTEMBI B IPYI'YIO;

-CO31aBaThb CcOOCTBEHHBIE MMCEMEHHBIE U YCTHBIC COO6H_I€HI/I$I Ha OCHOBC I/IH(bOpMaI_[I/H/I u3
HECKOJIbKUX MCTOYHMKOB (DU3MUYECKOrO colepKaHMs, MyOIMYHO MPEACTaBIATh PE3yJbTaThl
HpOGKTHOf/’I HJIN HCCHGHOB&TGHBCKOﬁ ACATCIIBHOCTH, IIPpU 3TOM TI'PaMOTHO HCIIOJIB30BATh
U3y4eHHbIN NOHATUIHBIN anmapar u3y4aeMoro pasjena (pU3MKH U CONPOBOXKIATh BBICTYIUICHNE
Ipe3eHTaluel ¢ y4éToM 0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB.

TEMATHUYECKOE INTAHUPOBAHUE

7 xnacc
HanmenoBanue pas3zaeinos u tem Koi-BO NHTepHeT-pecypcesl
4acoB
Pasgen 1. ®uswka u e€ poib B IO3HAHUH 6 http://www. uchi.ru
OKPY’KaIOIIero Mupa http://interneturok.ru
Pasmen 2. IlepBoHayaibHbIE CBEICHHUS O 5 https://foxford,ru
CTPOCHHUH BEIECTBA http://yaklass.ru
Paznen 3. JIBrokeHre U B3aUMOJEHCTBUE TEI 21 http://lesson.edu.ru
Paznen 4. JlaBnenue TBEPABIX TEJN, KUAKOCTEH 21
Y ra3oB
Pasznen 5. Pabora u MomHOCTh. DHEprus 15
8 kJacc
HanmenoBanue pas3zaennos u tTeM Kon-BO NHTepHeT-pecypcesl
9acoB
Pasnen 6. TernnoBbie sIBICHUS 28 https://foxford,ru
Pasmen 7. Dnekrpuueckne U MarHUTHBIE 40 http://yaklass.ru
SIBIICHUS http://lesson.edu.ru
9 xacc
HanMeHoBaHUE pa3elioB U TEM Komn-Bo WuTepHeT-pecypcsl
4acoB
Paspen 8. Mexannueckue siBICHUSA 40 http://www. uchi.ru
Paznen 9. Mexanuueckue konebaHus U BOJIHBI 15 http://interneturok.ru
Pazgen 10. DiekTpoMarHuTHOE TOJE W 6 https://foxford,ru
AIIEKTPOMArHUTHbIE BOJIHBI http://yaklass.ru
Paznen 11. CBeToBBIC sSIBIICHHS 15 http://lesson.edu.ru
Paznen 12. KBanToBble siBIEHUS 17
Paznen 13.IloBTopurtenbHO-0000matOITIIT 9
MOTYJTb
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