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MHNOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo (¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBJIE€HA HAa OCHOBE
MOJIOXKEHUI U TpeOOBaHMIA K pe3yjbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOW 00pa3oBaTeIbHOMN
nporpammsbl, npeactaBieHHbIXx B PI'OC OO0, a Takxe ¢ yuéroMm ¢enepanbHoi pabodeil mporpamMmbl
BocnuTanus 1 Konuenuuu npenonaBanus yueOHoro npeamera «Dusnka.

Conepxxanue mporpaMmbl Mo (PU3MKE HampaBlieHO HAa (OPMHUPOBAHUE €CTECTBEHHO-HAYUYHOM
IpPaMOTHOCTH OOYYalOMIMXCS W OpraHU3alui0 HU3y4deHUs (UMK Ha JIeATEeIbHOCTHON oOcHOBe. B
IporpaMMe Mo (PU3MKE YYUTHIBAIOTCS BO3MOYKHOCTH YYEOHOIO MpeaMeTa B peanu3anuu TpeOOoBaHUMI
OI'OC OO0 Kk mIaHupyeMbIM JIMYHOCTHBIM M METAlpEeIMETHBIM pe3yJibTaTaM OOyYEeHMs, a TaKkKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IMPEJAMETOB HAa ypPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHusl.

[Iporpamma 1o (u3MKe ycTaHAaBIMBAaeT paclpejaesieHne y4eOHOro wmarepuana [0 Trojam
oOydeHus (1Mo KjaccaMm), MpejyiaraeT NpUMEPHYIO MOCIEA0OBATEIFHOCTh U3YyUEHUS] TEM, OCHOBAHHYIO
Ha JIOTHKE Pa3BUTHUS TIPEIMETHOTO COJEPKaHUS U yUI€Te BO3PACTHBIX OCOOCHHOCTEHN 00yUaromuxcsl.

[Iporpamma no ¢u3uke pa3paboTaHa C IEJbI0 OKa3aHUSI METOJUYECKON MOMOIIM YUYUTENIIO B
co3aHuu pabodeil mporpaMMBbI 10 Y4eOHOMY TIPEIMETY.

dusnka SBISIETCS CHUCTEMOOOPA3yIOIIUM JII €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB,
MOCKOJIbKY (PU3UYECKHUE 3aKOHBI JIKAT B OCHOBE IIPOLIECCOB M SIBJICHHM, H3yd4aeMbIX XHUMHEH,
Ouosorueii, actpoHoMued M (Qusnmyeckoil reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MHpa, IPelIoCcTaBisieT Hanboee sicHble 00pasibl MPUMEHEHHSI HAyYHOTO METOJIa MO3HAHUS,
TO €CTh CI1I0c00a MOJy4YEeHUs JOCTOBEPHBIX 3HAHUN O MHpE.

Opna U3 TaBHBIX 33724 (U3MUECKOro 00pa3oBaHUs B CTPYKType 0OIIero oopa3oBaHusi COCTOUT
B (hOpMHPOBAHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH U MHTEpeca K HayKe y 00y4aronuxcsl.

Wzyuenne ¢usukun Ha 0a30BOM  YpPOBHE IMpENIojiaraeT  OBJAJACHHUE  CIEIYIOIUMU
KOMITETEHTHOCTSMM, XapaKTEPU3YIOIUMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

®HAYYHO OOBSICHATH SIBJICHUS;

®OIICHUBAThH ¥ MIOHUMATh OCOOEHHOCTH HAyYHOI'O UCCIIEIOBAHUS;

®HTEPNPETUPOBATh JAaHHBIE U HMCIOJIb30BaTh HAy4yHbIE JOKA3aTEIbCTBA IS MOJTYYEHUS
BBIBOJIOB.

enu u3ydenust (GU3MKU HA YPOBHE OCHOBHOTO 00111€T0 00pa3oBaHus omnpeseneHsl B Konueniuu
npenojaBaHus y4deOHoro mpeamera «Dusuka» B 00pa3oBaTeIbHBIX OpraHu3anusx Poccuiickoin
denepanuu, pean3yoNMX OCHOBHBIE 00IIe00pa3oBaTebHBIE TPOrPaMMBbI, YTBEPXKAEHHON pelIeHneM
Konnernn MunuctepctBa npocenieHus: Poccuiickoit ®enepanuu (mpotokoin oT 3 aexadps 2019 r. Ne
[1K-4BH).

eaun u3zyyeHus pusuku:

epuOOpETEeHNEe HHTEpeca M CTPEeMJICHHS OOYyYaIOUIMXCS K HAYYHOMY H3YyUEHHUIO NPHUPOIHI,

pa3BUTHE UX MHTEIUIEKTYyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;
®pa3BUTHUE MPEICTABICHUN O HAYYHOM METO/ie TIO3HaHUs U (POPMUPOBAHUE HCCIEA0BATENHCKOTO
OTHOIIEHUSI K OKPY KAIOLIUM SIBICHHSIM;

e hopMHpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa U3yYeHHUs] OCHOB CTPOCHUSI MaTepuu
U pyHIAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

e hopMUpOBaHUE TPEICTABICHUN O POJM (U3UKU JJIS Pa3BUTUSA JAPYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHA;

®pa3BUTHUE NPEJCTABICHUI O BO3MOXHBIX chepax Oyayuieil npodeccuoHalbHON AeSITeNTbHOCTH,
CBSI3aHHOM ¢ (PU3MKOH, MOATOTOBKA K AaJIbHEHIIEMy 00y4YEeHHUIO B ’TOM HalpaBJICHUN.



JIOCTIKEHUE ATHX LENel MporpaMMbl 10 (U3MKE HAa YPOBHE OCHOBHOTO OO0IIEro oOpa3zoBaHMS
o0ecreynBaeTCs peuIeHUEM CIIEYIONINX 3a4a4:
enpuOOpEeTeHNEe 3HAHUI O IUCKPETHOM CTPOCHWHU BEIIECTBA, O MEXaHHYECKUX, TEIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;

eTIpHOOpETEHNE YMEHUN OMHCHIBATHh M OOBSICHATH (U3NYECKHE SBICHUS C HCIIOJIB30BAHUEM
MOJTyYEHHBIX 3HAHUI;

®OCBOCHHE METOJOB PEHICHHUS MPOCTEUIINX PACUYETHBIX 3a/1a4 C HMCIOJBb30BaHUEM (PH3HMUECKHUX
MoJieJIeil, TBOPUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

®pa3BUTHE YMEHUIH HAONIONATh MPUPOAHBIC SIBICHUS W BBINOJIHATH OMBITHI, JIaOOpPaTOpHEIE
paboThl M DOKCIIEPUMEHTAIbHBIE HCCIENIOBAaHUA C HCIOJB30BAHUEM H3MEPHUTENbHBIX
puodOpOB;

eocBoeHHE TMpUEMOB paboTel ¢ uH(pOpMammeil ¢Gu3MUecKoro coaep aHusi, BKIIOYas

MH(OPMAIIMIO O COBPEMEHHBIX JTOCTIKEHUSX (DM3UKHU, aHAIM3 U KPUTUYECKOE OIEHWBAHUE
nHpopManuu;

®3HAKOMCTBO cO cdepamMu TPOPECCHOHATBHON NEATeNbHOCTU, CBS3aHHBIMU C (PU3UKOH, U

COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMHU HA JOCTIXKCHUAX (PH3UIECKON HAYKH.

Ha wu3ydyenme ¢usuku (06a30BBI YpOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO 0OOpa30BaHHS
orBoautcst 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeJenio), B 8 kimacce — 68 yacoB (2 vaca B
Hezeno), B 9 kiacce — 102 gaca (3 yaca B HEZEINIO).

[Ipennaraemslii B mporpamme no (U3MKe MepedyeHb JIa0OpaTOPHBIX PaObOT M OMBITOB HOCHUT
PEKOMEHATEeTbHBIN XapaKTep, YUUTEb JIeNaeT BHIOOP MPOBEACHUS JTA0OPATOPHBIX paOdOT U OIBITOB C
y4€TOM HHJIMBUIyAIbHBIX OCOOEHHOCTEH OOYyYarommxcs, CHUCKa JKCIEPUMEHTAIBHBIX 3aJlaHuM,
npeIaraeMpIX B paMKaX OCHOBHOTO TOCY/IapCTBEHHOTO dK3aMeHa Mo (pu3uKe.



COILEPKAHUE OBYYEHUS
7 KIIACC

Pazgen 1. @u3uka u eé poJib B IO3HAHUHU OKPY KAKOLIEro MUpa.

®uznka — HayKa o npupoze. SBienust npupoasl. PU3NUECKUE SIBICHUSA: MEXaHUYECKHUE, TETIOBBIE,
AJEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuynHbl. 3mepenue pusndeckux BennunH. Ouznueckue npudopsl. [lorpenrHocts
n3MepeHnil. MexayHapoaHas CUCTEMA €IMHUILL.

Kak ¢usmka u npyrue ecrecTBEHHble HayKH H3y4aroT Mpupoay. EcTecTBeHHO-Hay4YHBIH METOA
MO3HAHUS: HAOIIOJEHNEe, MOCTAaHOBKA HAYYHOTO BOIPOCA, BBIIBM)KEHUE THUIOTE3, DKCIIEPUMEHT IO
MPOBEPKE THUMOTE3, OOBACHEHHE HabmomaemMoro siBiaeHusa. Omnucanue (U3UYECKUX SBICHUM C
MIOMOIIBIO MOJEIIEH.

Jemoncmpayuu.

1. Mexanuyeckue, TeIUIOBbIC, AIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBIICHUS.

2. Ouznyeckre mpruOOPHI U MPOIISAypa MPSMBIX H3MEPEHNUN aHATOTOBBIM U ITU(POBBIM ITPHUOOPOM.

Jlabopamopuuvie pabomel u onvimol.

. OnpeneneHue 1EHBI I€ICHUS KAl U3MEPUTEIBHOTO MpUOopa.
. U3mepeHnue pacCTOSTHUM.

. Ismepenune o0bEMa )KUIKOCTH U TBEPIOTO TeENa.

Ornpenenenue pa3sMepoB MajbIX TEN.

g~ wWN R

N3mepenue TemmepaTypbl IPH MOMOIIHU KUIKOCTHOTO TEPMOMETpPA U IaTUYMKa TeMIIEpaTyphI.

6. [IpoBenenue uccieqoBaHUS MO MPOBEPKE THIOTE3bl: AATBHOCTH MOJETA MIAPUKA, MYHIEHHOTO
TOPU30HTAIIBHO, TEM 0OJIbIIIe, YeM OOJIbIIIE BHICOTA MYyCKa.

Pa3znen 2. IlepBoHayajibHbIEe CBe€HUA 0 CTPOEHHH BelIeCTBA.

CtpoeHue BelIecTBa: aTOMbl U MOJEKYJbI, UX pa3Mepbl. OMBITHI, JTOKA3bIBAIOIINE TUCKPETHOE
CTPOEHHUE BEIIECTBA.

JIB>xkeHne yacTtull BemecTBa. CBA3b CKOPOCTH JIBMXKEHUS YacTHI[ C TemmepaTypoil. bpoyHoBckoe
neuxenue, muddysus. BzanmoaeiicTBre YaCTHUI] BEIIECTBA: MPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEILIECTBA: CTPOCHUE Ta30B, KUIKOCTEH W TBEPIBIX (KPUCTATITHUYECKUX)
Ten. BzauMocBs3p MeXIy CBOWCTBAaMHM BEIIECTB B Pa3HBIX arperaTHbIX COCTOSIHUAX M HX
aTOMHO-MOJIEKYJISIPHBIM CcTpoeHreM. OCOOCHHOCTU arperaTHbIX COCTOSTHUI BOJIBI.

Hemoncmpayuu.

1. HaGmronenue OpoyHOBCKOIO JIBUKEHUSI.

2. Habmonenne nuddysum.

3. Habmronienue siBieHu, OOBACHIIONMUXCS TPUTSHIKEHUEM W OTTATKMBAHUEM YacTHI] BEIECTBA.

Jlabopamopnuvie padomol u onvimol.

1. Onenka guameTpa aToMa METOJIOM PsIIOB (C UCTIOB30BaHuEM (hoTorpaduit).

2. OnBITH IO HAOJIOICHUIO TETIOBOTO PACITUPEHHUSI Ta30B.

3. OnbITHI IO 0OHAPYKEHUIO ACHCTBUS CHII MOJICKYJISIPHOTO MPUTSHKEHUS.

Paznen 3. J/IBu:keHue U B3auUMoAeiicTBHE TeJl.

Mexannueckoe nBmkeHHe. PaBHomepHoe u HepaBHOMepHoe aBuxkeHue. Ckopocth. CpemHss
CKOPOCTb MPU HEPABHOMEPHOM JIBI)KEHHUU. Pacu€T myTu v BpeMEeHH JIBUKECHUSI.

SBnenue wHepnWHU. 3aKOH MHEpHUHU. B3aumosmelcTBue Ten Kak NMPUYMHA U3MEHEHHUS CKOPOCTH
IBIDKEeHUsT Tel. Macca kak Mepa WHEpTHOCTH Tena. [lmoTtHocTe BemiecTBa. CBsI3b TIJIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHUIIC 00BEMA BEIIECTRA.

Cuna kak xapakTepucTuka B3aumojeictBusa Ten. Cuna ynpyroctd u 3akoH ['yka. U3mepenue
CWJIBl C TMOMOUIBIO JAMHAMOMETpA. SIBJIeHHE TATOTEHUSI M cujia TskecTu. Cuiia TSHKECTH Ha JPYTUX



maHerax. Bec Ttema. HeecomocTh. CroxkeHue CHUJI, HANPaBICHHBIX 1O OJHOW MPSMOM.
PaBnogeiictByromas cui. Cuna TpeHus. TpeHue CKOJIbKEHUsI U TpeHHe MoKos. TpeHue B mpupoje u
TEXHUKE.
Hemoncmpayuu.
HaGmroieHre MexaHnuecKoro ABUKEHHUS TeNa.
N3mepenune cCKOpOCTH NPSIMOIMHEHHOTO IBUKEHUSI.
HaGntonenuve sBieHus: HHEPIUU.
Habmronenre n3aMeHeHus! CKOPOCTH MPU B3aUMOJICHCTBUU Tell.
CpaBHeHHE MacC IO B3aUMOJICUCTBUIO TEIl.

ok wnE

CrnosxeHue cuil, HallPaBJICHHBIX 110 OJHOM MPSMON.

Jlabopamopuuvie pabomel u onvimol.

1. Onpenenenne CKOPOCTH pPABHOMEPHOrO ABMXKEHHMS (IIapuka B KUAKOCTH, MOJEIHU
ANEKTPUYECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OnpeneneHne cpeHel CKOPOCTH CKOMBKEHUS OpyCKa MU IMAapHKa 110 HAKIIOHHOHN TTOCKOCTH.

3. OnpeneneHue MIOTHOCTH TBEPIOTO Tea.

4. OnpIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb pacTsiKeHHs (Iedopmanuu) MPYXKUHBI OT
MIPUJIOKEHHON CHUJIBL.

5. OnbITHI, AEMOHCTPUPYIOLINE 3aBUCUMOCTD CUJIbI TPEHHS CKOJIBKEHUS OT Beca Tejla U XapakTepa
CONPUKACAIOIINXCS IOBEPXHOCTEM.

Paspnen 4. [laBiienne TBEPABIX TeJl, AKUIKOCTEH U ra3oB.

Hasnenne. CriocoObl yMEHBIICHUS W YyBeNWYeHHs HaBieHus. JlaBieHue rasza. 3aBUCHMOCTD
JaBjeHMs ra3a oT oObéma, Temmneparypsl. [lepenaua naBneHus TBEPABIMU TEIaMH, KUAKOCTSIMH U
razamu. 3akoH [lackans. [ITHeBMaTnueckue MaliMHbl. 3aBUCUMOCTD JaBJICHUS KUAKOCTUA OT TIIyOUHBI.
I'unpocratnyeckuit napanokce. CooOuiaronrecs cocyabl. [ uapaBinyeckue MeXaHU3MBl.

Atmocdepa 3emnu u atmocdhepHoe napieHue. [[puduHbI CymecTBOBaHUS BO3AYITHOW O0OJIOUKHU
3emmn. OmbiT Toppuyennu. M3mepenue arMmochepHOro aaBieHUs. 3aBUCUMOCTH aTMOC(HEpPHOTO
JaBJICHUS OT BBICOTHI HAJl ypoBHEM Mopsi. [Ipubops! 1715t u3MepeHust aTMOC(EpHOro TaBICHHUS.

JleficTBHE XUJIKOCTH M ra3a Ha MOTPYXEHHOE B HUX Tesio. BrlTamkuBaromias (apXxuMeoBa) cuia.
3akoH Apxumena. [InaBanue ten. BoznyxomniaBaHue.

emoncmpayuu.

. 3aBUCUMOCTb JaBJIEHUS ra3a OT TEMIEPATYPHI.

. [lepenaya naBneHus KUIAKOCTHIO U Ta30M.

. CooOmraromuecs: COCybl.

I'mapaBnuueckui npecc.

[IposiBinenue aericTBUst aTMOC(HEPHOTO 1aBICHHS.

6. 3aBUCMMOCTb BBITAIKUBAIONIEH CHJIBI OT O0bEMaA MOTrpYyKEHHOW YacTH Tela U IUIOTHOCTH
KHUJKOCTH.

Oh WN e

7. PaBeHCTBO BBITAJTKUBAIOIICH CUJTBI BECY BHITECHEHHOM KUIKOCTH.

8. YcioBue 1utaBaHus TeN: IUTABAHWE WM TIOTPYXXEHHE TENl B 3aBUCHUMOCTH OT COOTHOIICHUS
IUIOTHOCTEH Tejla M KUIKOCTH.

Jlabopamopnusie pabomol u onvimol.

1. UccnenoBaHnue 3aBUCMMOCTH Beca Tejla B BOJAE OT 00bEMa MOTPYKEHHOW B KUAKOCTh YacCTHU
Tena.

2. OnpeneneHue BBITATKABAIOIICH CUJIBI, JCHCTBYIONICH HA TEJIO, OTPYXKEHHOE B KUIKOCTD.

3. [IpoBepka HE3aBUCHUMOCTH BBITAJKHBAIOIICH CUJIBI, JECHCTBYIOIIEH Ha TEIO B KHUIKOCTH, OT
MaccChl Tela.



4. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCThH BBITAJIKHUBAIOIIECH CHUJIbI, ACHCTBYIOIIEH HAa TEJO B
KHUJKOCTH, OT 00bEMA MOTPYKEHHOM B )KUJIKOCTh YaCTH T€JIa U OT MIIOTHOCTHU KUJIKOCTH.

5. KoncrpyupoBanue apeomerpa WIM KOHCTPYUpPOBAaHHE JIOAKM U  OmOpeaesieHue e
Ipy30M0ABEMHOCTH.

Pasnen S. Padora u MoIIHOCTDH. JHeprus.

Mexannyeckas padboTta. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HaKJIOHHAas IUIOCKOCTh. [IpaBWiio paBHOBecCHUs pblyara.
[IpumeHenune npaBuiia paBHOBeCHs pbluara K O50Ky. «3onoToe npaBuiio» mexaHuku. KITJ mpocTeix
MexaHu3MOB. [IpocTbie MeXaHU3MBI B OBITY U TEXHHKE.

Mexanunueckas sHeprusi. Kunetudeckass U nmoTeHuuanbHas 3Heprud. [IpeBpaiienue ogHOro Buja
MEXaHWYECKOU SHEPrUU B APYroil. 3aKOH COXPaHEHUsI SHEPTUH B MEXAHUKE.

Jemoncmpayuu.

1. TIpumMepsl MPOCTHIX MEXAaHU3MOB.

Jlabopamopnuvie padomol u onvimol.

1. Onpenenenue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBHKEHHH Tella MO TOPU30HTAIBHOMN
MTOBEPXHOCTH.

2. UccnenoBanue ycloBUiM paBHOBECHS phluara.

3. U3mepenune KIIJl HakIOHHOM MIOCKOCTH.

4. N3yuyeHne 3aKOHA COXPAHEHUSI MEXaHUYECKOM SHEPTUU.



8 KIIACC

Pazgen 6. TensioBble siBJIeHUS.

OCHOBHBIE TIOJOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOW TEOpUM CTPOCHMS BemlecTBa. Macca u
pasmeppl  aToMOB M MoOJeKyl.  OnbITbl, NOATBEPKIAIOIIME  OCHOBHBIC  TOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Mopenu TBEPAOTO, KUIKOTO M Ta3000pa3HOro0 COCTOSTHUM BemlecTBa. Kpucraminueckue u
amop¢ubie Tena. OObsICHEHHE CBOMCTB Ta3oB, KHIKOCTEH M TBEPABIX TEI HA OCHOBE IMOJOXKEHUUN
MOJIEKYJISIPHO--KMHETHYECKON Teopuu. CMaurBaHUe U KaMWUISpHBIC siBJIeHUs. TerioBoe paciumpeHue
U CXKaTue.

Temnepatypa. CB3b TeMIEpaTyphbl CO CKOPOCTHIO TETUIOBOTO JABUKEHUS 4YacTull. BHyTpeHHss
sHeprusi. CriocoObl M3MEHEHHs] BHYTPEHHEH SHEpruu: Tervionepeaadya u copepiueHue padboTsl. Buabl
TeIUTIONIEPEeIaun: TeIUIONPOBOIHOCTh, KOHBEKIIHS, H3TyUYCHHE.

KonnuectBo TermoTel. YienbHas TEIUIOEMKOCTh BelIecTBA. TermiooOMeH U TeIIoBOe
paBHOBecHe. Y paBHEHUE TEIJIOBOTO OanaHca. [lnapnenue u oTBepaeBaHne KPUCTATTMYECKUX BEIECTB.
VYnenbHas ternota miuasneHus. [lapoobpazoBanue u konnencanus. Vcnapenne. Kunenue. Y nenpHas
TeIJI0Ta MapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPaTypPhl KUIIEHHS OT aTMOC(EPHOTO J1aBICHHUS.

BnaxxHocTh BO3/yXa.

DHeprus TOIUIMBA. Y IEJIbHAS TEIUIOTA CTOPAHMUSL.

[Tpunnuns! paboTsl TermoBsix Asurarenciit KI1J[ teroBoro nuratens. TeraoBble qBUTATENN U
3alIUuTa OKPYXKAKOIIEH CPEeIbI.

3aKOH COXpPaHEHHUsI U MPEBPAILECHUS SHEPTUU B TEIIOBBIX MPOIECCAX.

Jemoncmpayuu.

HabGmtonenue OGpoyHOBCKOTO ABUKEHUS.

Ha6monenue nuddysumn.

HaGmronenue sBineHuil cMauyuBaHUsI M KallWJUISIPHBIX SBJICHUM.

Habnroienne TeninoBoro pacimupeHus Tell.

N3menenue naBneHus ra3a nmpu U3MEHEHHH 00bEMa U HarpeBaHUU U OXJIAXKICHUU.
[IpaBuina usmepeHus: TEMIEpPaTyphl.

Bunae! Tenonepegaumn.

OxJaxaeHne Mpu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHuu paboThl BHEITHUMH CUJIAMH.

©ooOoNOR WM E
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©

CpaBHeHUE TETUIOEMKOCTEH pa3INYHBIX BEIIECTB.
Habmronenne kunenus.

=
A

HabnroieHne mocTossHCTBA TEMITEpaTyphI MPH TUIABJICHUH.
13. Mogaenu TEIUIOBBIX ABUTATEIIEH.
Jlabopamopuvie padbomul u onvimol.

1. OMBITHI 10 0OHAPYKEHUIO TEUCTBUS CUJT MOJICKYJISIPHOTO MPUTSHKECHHUS.

2. OMBITHI 10 BBIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOW COJIM WIIU caxapa.

3. OMBITHI 10 HAOTIOJICHUIO TETVIOBOT'O PACIITUPEHUS Ta30B, KUJIKOCTEH U TBEPBIX TEI.

4, Ornpezenenyie 1aBieHNs BO3lyXa B OAJIJIOHE IIMPHUIIA.

5. OnbITEI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBJIEHHUS BO3JyXa OT €ro ooObéma u

HarpeBaHus WU OXJIAXKICHUS.
6. IIpoBepka ruUMOTE3bl JMHEHHOW 3aBUCUMOCTM JUIMHBI CTOJOMKAa KHJIKOCTH B
TEPMOMETPUIECKOH TPyOKe OT TeMIepaTyphl.



7. HaGmronenne m3MeHEHHs] BHYTPEHHEW SHEPruu Teila B pe3yJbTaTe TeIUionepenadn u
paboThl BHEILIHUX CHJL.

8. HccrnenoBanue sBICHUS TETNIOOOMEHA TPH CMEIIMBAHUN XOJIOAHON U TOpsTYel BOJIBI.

9. OnpeneneHne KOIMYECTBA TEIJIOTHI, OJYYEHHOTO BOJOW MPHU TEIJIOOOMEHE C HArPEThIM
METAJUTMYECKUM LUIUH]IPOM.

10. OmpeneneHue yaenbHOU TEIUIOEMKOCTH BEIIECTBA.

11.  HccnenoBanue mpoliecca HCHapEeHHUS.

12. OmpeneneHue OTHOCUTEIBHOMN BIAKHOCTH BO3/yXa.

13.  Ompenenenue ynenbHON TEIIIOTHI TUIABICHUS JIBIA.

Pazjen 7. DiekTprueckue 1 MArHUTHbIE SIBJICHHSI.

OnekTpuzauusa Ten. JBa poaa snekTpuueckux 3apsaoB. B3zaumonelcTBUE 3apsKEHHBIX TeIl.
3akon KyioHa (3aBUCMMOCTH CHJIBI B3aMMOJICUCTBUS 3apSKEHHBIX TEJI OT BEJIMYMHBI 3apsA/IOB U
PACCTOSIHUS MEXKY TeJIaMHu).

OnekTpuyeckoe mnoisie. Hanpssk€HHOCTH 3nekTpuyeckoro mons. [lpuHmum cyneprno3unuu
ANEKTPUUYECKUX TOJIEH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn 3eKTpUYECKUX 3apsa0B. DIEMEHTApHBIN 3JIEKTpuuecKkuid 3apsa. CTpoeHue aroma.
[IpoBOAHMKY 1 JUANEKTPUKH. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiia.

OJIEKTPUYECKUH TOK. YCIOBHS  CYIIECTBOBAHUS  AJIEKTPUYECKOrO TOKa. FcTouHmKmM
MIOCTOSIHHOTO TOKa. JIeHCTBHSL 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHYECKOE, MAarHUTHOE).
DJIEKTPUYECKUI TOK B KUJIKOCTSAX U razax.

OnekTpuueckas nenb. Cuiia Toka. JneKkTpuyeckoe HamnpsbkeHue. ConpoTUBIEHUE TPOBOIHUKA.
VYenpHOE CONpOTHBICHHE BemecTBa. 3akoH Owma s ywactka unenu. [locimenoBarenpHOoe H
napajiesIbHOE COEAMHEHNE TPOBOIHUKOB.

PabGota u MouIHOCTH 37€KTpUYecKoro Toka. 3akoH Jlxoynsa—JleHna. DnexkTpuueckue Henu U
MOTPEOUTENHN ANEKTPUUECKON 3HepruH B ObITY. KOopoTkoe 3aMbikaHue.

[ToctossHHbIE MarHuThl. B3auMOJEWCTBUE TOCTOSSHHBIX MArHUTOB. MAarHuTHoe TOJe€.
MarnutHoe 1oie 3eMJId M €ro 3HadyeHue s >Ku3Hu Ha 3emiie. OmbIT Dpcrena. MarHuTHoe moJie
ANEKTPUYECKOTO ToKa. [IpuMeHeHHne 3JIeKTPOMArHUTOB B TeXHUKeE. JleHCTBHE MAarHUTHOTO TOJISI Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOJBUTATEIb MOCTOSIHHOTO TOKa. VCronb30BaHME 3JIEKTPOJBUraTeicii B
TEXHUYECKHUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbitel ®apages.  SIBaeHue  JIEKTpOMArHUTHOW — umHAykuuu.  [IpaBuno  Jlenna.
OnektporeHeparop. CrnocoObl MOMy4YeHHs  3JIEKTPUUECKOW HHEPruM. ODJIEKTPOCTAHLMM  Ha
BO300HOBIISIEMBIX UCTOYHUKAX YHEPTHUH.

Jemoncmpayuu.

DnekTpusanus Ted.

JIBa pona AAEKTpUYECKUX 3aPsAI0B U B3AaMMOJCHCTBUE 3aPSKEHHBIX TEJL.
Y CTpolcTBO U AEUCTBUE IEKTPOCKOA.

DneKkTpocTaTuyecKass MHIYKITUS.

3aKOH COXpaHEHHUSI DIIEKTPUUECKUX 3apsI0B.

[TpoBOAHUKY U TUITEKTPUKH.

MopenupoBaHue CUIIOBBIX JIMHUM DJIEKTPAUYECKOTO TIOJIA.

HcTounmky MOCTOSSHHOTO TOKA.

©ooNORhowdE

JlericTBUA DIIEKTPUYECKOTO TOKA.
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DNEKTPUUECKUHN TOK B KUJIKOCTH.
["a30BbIi pa3psia.
N3mepenue cuibl TOKa aMIepMETPOM.
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

N3mepenue ek TpuyecKoro Hanps>KeHUsl BOJIbTMETPOM.

PeoctaTt n Mara3uH CONpOTHUBIICHUH.

BzaumojeiicTBr€e ITOCTOSSHHBIX MAarHUTOB.

MoaenupoBaHre HEBO3MOKHOCTH pa3JIeJICHHs MTOJIOCOB MarHuTa.
MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
OnbIT DpcTena.

MarnuTtHoe 1oJie TOKa. DJIEKTPOMArHmT.

JlelicTBME€ MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
DNEKTPOABUTATENh TOCTOSIHHOTO TOKA.

UccnenoBanue sABICHUS AIEKTPOMArHUTHOW UHIYKIIUH.

OnbiTel Dapajes.

3aBUCHUMOCTD HAINpPaBJICHUS UHAYKIIMOHHOTO TOKA OT YCIOBUN €r0 BO3HUKHOBEHUS.
DJIEKTPOTEHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnuie padomut u onvimol.

AN .

6.

OnbITHI O HAOJIOICHUIO STIEKTPU3ALIMN TNl MHIYKIIUEH U MPU COMIPUKOCHOBEHUHU.
HccnenoBanue AeiicTBUS 3JEKTPUUECKOTO MOJS HA POBOJIHUKH U TUAJIEKTPUKH.

COopka u rpoBepka pabOThI IEKTPUIECKOM 11T MTOCTOSHHOTO TOKA.

N3mepeHune u peryaupoBaHHUe CUIIbI TOKA.

N3mepenue u peryaImpoBaHue HAMPSKEHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UAYILIETO YEpPE3 PE3UCTOpP, OT CONPOTUBIECHUS

pe3ucTOpa U HANPSHKEHUS Ha PE3UCTOpeE.

7.

OHBITBI, JACMOHCTPUPYIOIMHNEC 3aBUCHUMOCTD JICKTPUYICCKOI'O0 COITPOTUBJICHUS ITPOBOAHHUKA

OT CI'0 AJIMHBI, IIOIIAaIN IIOIICPCUHOIO CCUCHUA U MaTCpualia.

8.
PE3UCTOPOB.
9.
10.
11.
12.
HEH.
13.
14,
15.
pa3JieICHHH.
16.
17.

HpOBepKa ImpaBuJia CIOKCHUA HaHpH)KGHI/II;'I IIpu MMOCJaICaAOBATCIbHOM COCAWMHCHHUU ABYX

[IpoBepka npaBuia Ajsi CUIIbI TOKA MPU NapaIeIbHOM COETUHEHUU PE3UCTOPOB.
Omnpenenenne padbOTHI HIEKTPHUUECKOTO TOKA, HITYIIETO Yepe3 pe3nucTop.

OnpeneneHre MOUTHOCTH AJIEKTPUUYECKOT0 TOKA, BBIJIEISIEMON Ha PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYILIETO Yepe3 JaMIOUKy, OT HalpsKEHUs Ha

Onpenenenne KIIJI narpesarens.
HccnenoBanre MarHUTHOTO B3aMMOJICHCTBHS TTOCTOSTHHBIX MarHUTOB.
MN3ydeHne MarHUTHOTO TIOJS IOCTOSHHBIX MAarHUTOB TIPH WX OOBEIUHCHUH U

UccnenoBanue neicTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OMNBITEI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aUMOJCHCTBUS KATYIIKH C TOKOM U

MarauTa OT CUJIbI TOKAa U HAITPABJICHUS TOKA B KaTYHIKE.

18.
19.
20.
21.

N3ydenue nelicTBAsI MArHUTHOTO T10JIS1 HA IPOBOJHUK C TOKOM.

KoncrpyupoBanue u uzyueHue paboThI JIEKTPOABUTATEIS.

N3mepenue KIIJ[ anexTpoaBuraTenbHOil yCTaHOBKH.

OneITbl 1O HCCIAEAOBAHMIO SIBJICHUS AJIEKTPOMAarHUTHOM WHAYKIUHU: HCCIEIOBAaHUE

W3MCHCHUM 3HAYCHUS U HaIpaBJICHUA WHAYKIIMOHHOI'O TOKA.



9 KITACC

Pasnea 8. Mexannueckue siBJeHHUS.

Mexanuyeckoe naBuxeHue. MarepuanbHas Touka. Cucrema oTcu€ra. OTHOCUTEIBHOCTh
MEXaHNYECKOro  JBM)KEHHUA. PaBHOMEpHOe  mpsMOJIMHEWHOe  JBHkeHue. HepaBHomepHOE
npsAMOINHENHOE ABMKeHue. CpeqHssi 1 MTHOBEHHAs! CKOPOCTh TeJIa IPYU HEPABHOMEPHOM JBUKECHUH.

Yckopenue. PaBHOoyckopeHHOe mpsiMoiinHEitHOe BrkeHue. CBoOonHoe mnageHue. ONBITHI
lanunes.

PaBHOMepHOE NIBI>KEHUE IO OKpY>KkHOCTHU. [lepuosa u yactora obpamenus. Jluneiinas u yrionas
ckopocTH. LleHTpocTpeMUTENbHOE YCKOPEHHE.

IlepBeiii 3akoH Hprotona. Bropoit 3akoH Herotona. Tpermit 3axkon Hsrorona. IIpunHiun
CYHEPIIO3UIUU CHUII.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cuiia TPEHHSI CKOJIBKEHHS, CHIIA TPEHUS MOKOS,
IpYTUe BUbI TPEHHUS.

Cuna TsDKECTH U 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOIHOTO najeHus. JBrkeHue
miaHeT Bokpyr CounHia. [lepas kocMuueckasi ckopocTb. HeBecOMOCTh U neperpy3Ku.

PaBHOBecue MarepuanbHOM TOUKU. AOCONIOTHO TBEpAOE Teno. PaBHOBecue TBEPIOTO Teia C
3aKPEIUIEHHOM OChIO BpaleHusa. MoMeHT cuiibl. LIeHTp TsxkecTu.

Nmnynec Ttema. M3meHeHne wummynbca. MMmysbc cuiabl. 3aKOH COXPaHEHUS HWMITYJIbCA.
PeakTuBHOE NBUKEHHE.

Mexannueckas paboTta u MOIIHOCTh. PaboTa cui TsSkKecTH, ynpyrocTH, Tpenus. CBA3b SHEPTUu
u pabotel. [loTeHnManbHas 3HEpPrusi Tena, MOJHITOrO HaJ MOBEPXHOCThIO 3emud. lloTeHnuambHas
DHEPIUsl CKaTou NpykuHbl. KuHeTHueckas sHeprus. TeopemMa O KHHETUYECKOW HSHEPIUM. 3aKOH
COXpaHEHHUsI MEXAaHUYECKON YHEPTUN.

Jemoncmpayuu.

1. HalGmonenrne MexaHnuecKoro ABMKEHHUS Tella OTHOCUTEIIBHO Pa3HbBIX TN OTCYETA.

2. CpaBHeHHME TIyTeM M TPACKTOPHUM JBMXKEHHUSI OJHOTO U TOTO K€ Tejla OTHOCUTEIHbHO
pPa3HBIX TEJ OTCYETA.

3. N3mMepeHnne CKOpOCTH U YCKOPEHUS MPSIMOJTMHEUHOTO JBHKECHUS.

4, HccnenoBanre npru3HAKOB paBHOYCKOPEHHOTO JBHKECHUS.

5. HabGmroieHne IBMOKEHHS Tea 1Mo OKPY>KHOCTH.

6. HaGmionenne MexaHWuecKuX SIBJICHUHM, MPOUCXOMAIIUX B cuUcTeMe OTcuéTa «Temexkar
npu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO KaOuHeTa (PU3UKH.

7. 3aBUCUMOCTh YCKOPEHHUSI Tejla OT MacChl T€Ja U JEUCTBYIOIIECH HA HETO CUJIBI.

8. Habmionenne paBeHCTBa CHIT TTPU B3aMMOICHCTBUU TEII.

9. N3MeHeHune Beca Tena npu yCKOPEHHOM JBH)KEHUU.

10.  Ilepemaya umIrynbca Mpy B3aUMOJICHCTBUH TEJ.

11.  TIpeoGpazoBaHus SHEPTUU NMPU B3aUMOJEHCTBUU TEll.

12. CoxpaHeHue UMITyJIbCa TIPU HEYIIPYTOM B3aUMOJICHCTBHUH.

13.  CoxpaHeHue uMITyJibca MpU a0COJIIOTHO YIPYTOM B3aUMOJICHCTBUU.

14. HaGmroneHue peakTUBHOTO JABUKCHHSL.

15. CoxpaHeHue MEXaHHUYECKOW SHEPTUU IpHU CBOOOIHOM Ma/ICHHUU.

16. CoxpaneHue MEXaHHYECKOI SHEPTUH MPH IBIKECHUH TEJa MO IEHCTBUEM MPY>KUHBI.
Jlabopamopnuie padbomut u onvimeul.



1. KoHcTtpynpoBanue TpakTa Uil pasrOHa W JAJBHEHMIIETO PAaBHOMEPHOIO JBHKCHUS
IaPUKA UJIU TEJIECKKU.

2. OmnpeneneHue cperHeld CKOPOCTH CKOJBXKEHHUS OpycKa MM JBUKEHUS IIapHKa I10
HAKJIOHHOH IIJIOCKOCTH.

3. OmnpeneneHne YCKOpPEHHs Tela TPH PABHOYCKOPEHHOM JBW)KCHHU 10 HAKIOHHOU
TUTOCKOCTH.

4. HccrnenoBanne 3aBUCUMOCTH IyTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JBIDKEHUH 0e€3
HaYaJbHON CKOPOCTH.

5. [IpoBepka rumoTe3sl: €ciiu NPy PaBHOYCKOPEHHOM JBIDKEHHH 0€3 HadaIbHON CKOPOCTH
MyTH OTHOCATCS KaK PsiZl HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE MMPOMEKYTKH BPEMEHH OJMHAKOBBI.

6. HccrnenoBanne 3aBUCHUMOCTH CHJIBI TPEHHUS CKOJBKEHUS OT CHJIbI HOPMaJIBbHOTO
TaBIICHUS.

7. Omnpenenenne ko3 uimeHTa TPeHUS CKOIbKESHHUS.

8. OmnpeneneHne KECTKOCTH MPYKUHBL.

9. Omnpenenenne pabOTBl CHJIBI TPEHHS MNP PABHOMEPHOM JBW)KCHUU Tela II0

TOPU30HTAIBHON ITOBEPXHOCTH.

10. Ompenenenue pabOTH CHIBI YIPYTOCTH NpU TOIBEME Tpy3a C HCIOIH30BAHUEM
HEMOJIBUYKHOTO U MOJBUKHOTO OJIOKOB.

11. H3yueHue 3aKOHA COXPAHEHUS SHEPTHUU.

Pasznen 9. Mexannueckue Koj1e0aHus U BOJIHBI.

KonebarenbHoe nBmwkeHune. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHWMN: TMEpPHOJ, YacToTa,
aMIuIMTyAa. MatemMaTuueckuii U NpyKUHHBIN MasTHUKU. [IpeBparienune sHepruu npu KojaedareabHOM
JBUKECHUH.

3aryxatomue konieOaHus. BwiHy)neHHble KoneOanus. Pezonanc. MexaHuW4yeckwe BOJIHBI.
CpolicTBa MexaHM4ecKuX BOJH. [IpomonbHble M monepedHble BOJIHBL. /[IMHA BOJIHBI U CKOPOCThH €€
pacrpocTpaHeHus. MexaHn4ecKre BOJIHbI B TBEPAOM TeJle, CEHCMUYECKUE BOJTHBI.

3ByK. ['poMKOCTB 3ByKa U BbicoTa TOHA. OTpaskeHue 3Byka. MH(pa3ByK U yIbTpa3ByK.

Jemoncmpayuu.

1. Hab6moienne koeGaHmid TeJl 101 ISHCTBUEM CHJIBI TSDKECTH M CHIIBI YIIPYTOCTH.

2. HabGmionenue konebanuii rpy3a Ha HUTH U HA TIPYKUHE.

3. Habnroienne BeIHYKIEHHBIX KOJieOaHU U pe30HaHca.

4. Pacnipoctpanenue npoaoiabHBIX U MOMEPEYHbIX BOJIH (Ha MOJIEIH).

S. Habmioenre 3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOTHI.

6. AKyCTHUYECKUI PE30HAHC.

Jlabopamopuvie padbomul u onvimel.

1. OnpeneneHue 4acToOThl ¥ MeprUoIa KOJeOaHU MaTeMaTHYECKOTO MasiTHUKA.

2. OnpeneneHue 4acToThl ¥ EpUO/Ia KOJIEOAHUN MPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH TMepuoAa KoOJeOaHWM MMOABEIIEHHOTO K HUTU Tpy3a OT
JUTUHBI HATH.

4. HccnenoBanue 3aBUCUMOCTH TMepuoAa KoyeOaHUN MPYKUHHOTO MasTHHUKA OT MaccChl
rpys3a.

5. [IpoBepka HE3aBUCUMOCTH MEepHOa KOJeOaHH Tpy3a, MOABEIIEHHOTO K HUTH, OT MacChl
rpy3a.

6. OmnbITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh Neproia KoIeOaHU MPY>KUHHOTO MasTHUKA

OT MaccChl Ipy3a U KECTKOCTH MPYKUHBI.
7. N3mepeHune yckopeHus: CBOOOHOTO MaJIEHUS.



Pa3nen 10. DieKTpOMaraHuTHOE 1M0J1e M 3J1eKTPOMATHUTHbIE BOJIHBI.
DNeKTpOMarHuTHOE IoJje. DJIEKTPOMAarHuTHble BOJIHBL. CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH.
[Ikaa 3MeKTpOMarHMTHBIX BOJIH. VICIOIb30BaHNE JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3H.
OnexTpoMarHuTHas npupojaa ceeta. CKkopocTh cBeTa. BosHOBBIE CBOICTBa CBETa.
Jemoncmpayuu.
1. CBoiicTBa 31€KTPOMArHUTHBIX BOJIH.
2. BosHoBbIE CBOIICTBA CBETA.
Jlabopamopnuie padbomut u onvimel.
1. N3yuyeHune cBOWCTB 371€KTPOMAarHUTHBIX BOJIH C TIOMOIIbIO MOOUIIBHOTO TeneoHa.
Pa3nen 11. CBeToBbI€e SIBJICHHS.
JlygeBast mognenb cBeTta. Mcrounuku cBera. [IpsmonunHeliHOe pacrnpoCTpaHEHHE CBeTa.
3armenusa Connua u JIynsl. Otpaxkenue cBera. [lnockoe 3epkano. 3aKoH OTpakeHUs CBETA.
[Ipenomnenue cBeta. 3akoH nperaoMieHus cBera. [lolHOe BHyTpeHHee OTpakeHUE CBETA.
Hcnonp30BaHKe MOTHOTO BHYTPEHHETO OTPAKEHUS B ONTHUYECKUX CBETOBO/IAX.
Jlunza. Xox aydeit B nunH3e. OnTHueckas cuctema ¢oToanmnapaTa, MUKPOCKONA M TeJIeCKOIa.
I'na3 kak ontuyeckas cucreMa. ban3opykocTh U 1adbHO30PKOCTb.
Paznoxenue 6enmoro cBera B cnekTp. OnbiTel HeloToHa. CioXeHHE CHEKTpPalbHBIX IIBETOB.
Jucniepcus cBera.
Jemoncmpayuu.
[IpssMonMHENHOE pacIpOCTpaHEHNE CBETA.
OTpaxeHue cBeTa.
[Tony4yenne n300pakeHU B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJlax.
[Ipenomnenue cBera.
OnTryeckuil CBETOBOJ.
Xon myueit B coOuparoIieit TuH3e.
Xox Jiydeil B pacCEMBAIOLIEH JIMH3E.
[Tony4yenne n300paskeHUid ¢ TOMOIIBIO JIHH3.
[Tpuniun neictBus poroanmapara, MUKPOCKOIIA U TEJIECKOIIA.
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Mopens rinasa.
Paznosxenue 6enoro cBera B CIEKTP.
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12.  Tlomydenue Genoro cBeTa MpH CI0KEHUU CBETA PA3HBIX I[BETOB.
Jlabopamopnuie padbomut u onvimol.

1. HccnenoBanue 3aBUCMMOCTH YIJIa OTPayKEHUSI CBETOBOTO JIy4ya OT YIJia Ia/IeHusl.

2. W3ydeHune XxapakTepUCTHK H300paKEHHS PEIMETa B INTIOCKOM 3epKaie.

3. HccnenoBanue 3aBUCMMOCTH yIila MPEJIOMIICHUSI CBETOBOTO Jy4ya OT yrjla MajeHHs Ha
TPaHHULIE «BO3LyX—CTEKIIO.

4. [Tomyuenne n300paxeHuii ¢ TOMOIIBIO COOMPAOIIEH JTNH3BI.

5. Omnpenenenue HOKyCHOTO PACCTOSHUS U ONTHYECKON CHUIIBI COOMPAIOIIECH JTMH3HI.

6. OnpITHI IO Pa3710KEHUIO OEJIOro CBETA B CIEKTP.

7. OnbITEI MO BOCTPHUATHIO I[BETa TMPEAMETOB NpU WX HAONIOJACHWU 4Yepe3 IBETOBBIC
(GUIBTPEIL.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.
Onwitel Pesepdopna u mmanerapHas mozaens aroma. Mogens atoma bopa. Hcmyckanue u
MOIJIOLIEHUE cBeTa aToMOM. KBaHThI. JIMHENYAThIE CIIEKTPHI.



PagmoaktuBHOCTE. Anb(a-, Oeta- u raMmma-u3nydenus. CTpoeHre aToMHOTO sapa. HykmonHas
MozeNb aTOMHOro sigpa. M3oronsl. PagnoaktuBHble npeBpaunieHus. [lepuon nosypacnaga aTOMHBIX
anep.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUs 3apsIOBOIO M MAacCOBOTO YHCEI. DHEPTUsl CBSI3U
aToMHBIX snep. CBs3p Maccel M Hepruu. Peaknuum cuHTe3a W AeneHus sanuep. VICTOUHMKM SHEpruu
ComnHua 1 38631.

Snepnas sHepreruka. J[eMcTBUS paAMOAKTUBHBIX U3JIy4CHUHN Ha )KUBBIE OPraHU3MBI.

Jemoncmpayuu.

CrieKTpbl U3TyYEHHS U MOTJIOMICHHUS.

CrieKTphl pa3Iu4HbIX [a30B.

Cnextp Bogopoaa.

HabGmonenue tpekoB B kamepe BuibcoHa.

Pabota cuéTunka HOHU3UPYIOIMIHNX U3TyICHUH.

Perucrpanus n3nydeHnst NpupOAHBIX MUHEPATIOB U MPOLYKTOB.
Jlabopamopnuie padbomst u onvimel.

ok wpnrE

1. HaGroieHne CIIONIHBIX U JIMHEWYAThIX CIICKTPOB U3ITyUYCHHUS.

2. HccrenoBanne TPEKOB: HW3MEPEHUE DHEPIHMHM YAaCTHIBI 110 TOPMO3HOMY TyTH (110
dotorpadusm).

3. N3mepenune paanoakTHBHOTO (PoHA.

IHoBTOpHUTEILHO-0000 1AM MOIYJIb.

[ToBTOpUTENBHO--0000MAIOIMI MOYJIb MpeIHA3HAYEH JUId CUCTeMaTHU3allud U 00O0OIIeHHUs
MPEIMETHOTO COJIEPKAHHUSI M OIbITa JEATEIbHOCTH, MPUOOPETEHHOIO MPH HM3YYEHHWH BCErOo Kypca
¢u3nky, a TaKKe AN IMOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMeHy IO (U3MKE s
00y4aromuxcs, BBIOpaBIIMX ATOT yUeOHBIN MPEAMET.

ITpu M3yuyeHuM NaHHOTIO MOIYJIS PEANTU3YIOTCS U CUCTEMATU3MPYIOTCS BUIBI AESITEIBHOCTH, HA
OCHOBE KOTOPBIX 00€CIeYMBAETCs JOCTHKEHHE MPEAMETHBIX W METalPEJAMETHBIX IUIAHUPYEMBIX
pe3ynpTatoB 0oOyueHHus, (OpPMHPYETCs €eCTECTBEHHOHAay4Has TI'PaMOTHOCTb: OCBOCHHE Hay4YHBIX
METOJI0OB MCCIIE0OBAHMS SBJIICHUN NMPUPOBI U TEXHUKH, OBJIAJICHUE YMEHUSAMU OOBICHAThH (pU3ndeckue
ABJICHUSA, TIPUMEHSAS IIOJyYEHHbIE 3HAHMs, pelaTh 3aJadyd, B TOM YHCIE KAadyeCTBEHHBIE U
AKCIIEpUMEHTAIIbHBIE.

[TpyHIMNMAIBHO AESITENBHOCTHBIA XapaKTep JAHHOTO pa3j/iesia pealn3yeTcs 3a CYET TOro, YTO
oOy4aroluecs BbITOJIHAIOT 33JaHKs], B KOTOPBIX UM MpeJiaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHUU PACMO3HABaThb U HAYYHO OOBICHATH (DU3MUECKUE SIBICHUS B
OKpYarouieil mpupoje 1 MOBCETHEBHOM KU3HU;

UCTOJIb30BaTh HAYYHBIE METOJBI HCCIECIOBaHHUS (PU3UUECKUX SBJICHUNH, B TOM YHCIE IS
MIPOBEPKH TUIOTE3 U MOITYUYEHHS] TEOPETHUECKUX BBIBOJIOB;

OOBSICHATh HaydHbIE OCHOBBI HauOoJiee BaKHBIX JOCTH)KEHHUH COBPEMEHHBIX TEXHOJOTHH,
HampuMmep, MPAKTUYECKOTO HCIOJIb30BaHUS PAa3IUYHbIX HMCTOYHMKOB JHEPrMM Ha OCHOBE 3aKOHa
MIPEBPALLEHUS U COXPAHEHMSI BCEX U3BECTHBIX BUIOB SHEPTHUH.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA IPOI'PAMMBI 11O PUBUKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

I/I3yquI/Ie (1)I/I3I/IKI/I Ha YPOBHC OCHOBHOI'O 0611161"0 06p330BaHI/IH HaIIPpaBJICHO Ha AOCTHUIKCHHUC

JIMYHOCTHBIX, MCTAITPCAMCTHBIX U IIPCAMCTHBIX O6pa3OBaTeJ'IBHBIX PE3YJIBTATOB.

B pesynbrare uzydenus: GuU3MKM Ha ypOBHE OCHOBHOI'O 00Iero o0pa3oBaHus y 00y4aromerocs

OytyT chOpMHUPOBAHBI CIEAYIONIUE JIMYHOCTHBIE PE3YJIbTAThl B UACTH:

1) mIaTpUOTHYECKOr0 BOCTIUTAHUS

] mposiBIEHHWE WHTEpeca K HUCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKON (Pu3anueckoit
HayKH;

] IEHHOCTHOE OTHOIICHHUE K JOCTHKEHUSIM POCCUICKUX YUEHBIX--(DHU3UKOB;

2) rpaskIaHCKOT0 M JyYXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

] TOTOBHOCTh K aKTUBHOMY YyYacTHIO B OOCYXXJIEHUM OOIIECTBEHHO 3HAUYUMBIX U ITHUYECKUX
npo0JieM, CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JTOCTIKEHUN PU3UKH;

[} 0CO3HaHHME BaXXHOCTH MOPATbHO--3THUYECKUX PUHITUIIOB B JEATEIBHOCTH YUEHOTO;

3) 3cTeTHYEeCKOro BOCIIMTAHUSA:

(] BOCHpHSITHE OSCTETUYECKUX KadecTB (Pu3Mdeckol Hayku: €€ TapMOHHUYHOTO MOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOTI' 0 MO3HAHMS:

] oco3HaHME IIEHHOCTU (HU3NYECKON HAYKU KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BAXKHEUIIIEH COCTABIISIIOIIEN KYJIbTYPHI;

] pa3BUTHE HAYYHOU JIF0O03HATEIHLHOCTH, MHTEPECA K UCCIIEI0BATEIbCKON ACTEIbHOCTH;

5) popmupoBaHusi KyJbTYpPbl 310POBbSl 1 IMOLUMOHAJIBHOI0 0JIATOMOJIYyYHsA:

] oco3HaHWE IEHHOCTU 0e30macHOro obpasa >KM3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHUDE,
BOXHOCTH TpaBUJI OE30MACHOTO TMOBEJACHUS Ha TPAHCIIOPTE, HA JIOPOrax, C JJIEKTPUUECKUM H
TEIUIOBBIM 000PYZOBAaHUEM B IOMAIIHUX yCIOBUSX;

'] chopMHUpPOBAHHOCTH HaBbIKa peQUIeKCHUU, NMPU3HAHUE CBOETO MpaBa Ha OIMIMOKY U TaKOrO Ke
npaBa y JIpyroro 4ejaoBeKa;

6) TPyA10BOT0 BOCIIUTAHUA:

(] aKTHBHOE ydYacTHe B pEIIEHWU MPAKTHUYECKHX 3a7ad (B paMKax CceMbH, 00pa3zoBaTeIbHOU
OpraHu3aluu, ropoja, Kpas) TeXHOJOTHYECKOW M COLMAIIbHOW HANpaBICHHOCTH, TPEOYIOIMUX B
TOM 4ucie U PU3NIECKUX 3HAHUI;

] MHTEepeC K MPAKTUYECKOMY M3YUYeHHUIO podeccuii, CBA3aHHBIX ¢ (PUZUKOIA;

7) 3K0JI0rM4€eCKOro BOCIIMTAHUSA

] opueHTanys HAa TpUMEHEeHNe (QU3MUECKUX 3HAHUH Ui pelieHus 3a/1a4d B 00JIaCTH OKPYIKAIOIIEH
cpenpbl, TJIAaHUPOBAHUS TMOCTYNKOB M OIIGHKM HUX BO3MOKHBIX TOCJICICTBHH JJI OKPYXKaIOIICH
cpensl;

] oco3HaHME rI00aTbHOr0 XapaKkTepa SKOJOTUUECKUX MPOOJIEM U IMyTeH UX PEIICHHUS;

8) apanTanum K U3MEHAIIUMCS YCI0BUAM COLMAIBLHOM U IPUPOAHO cpeabl:

] mOoTpeOHOCTh BO B3aMMOJICHCTBUHU TPH BBIMOJHEHUU UCCICIOBAHUNA U MPOCKTOB (DU3NUECKOU
HaIPaBJIEHHOCTHU, OTKPBITOCTb ONBITY U 3HAHUAM JIPYTHUX;

] MOBBILIEHNE YPOBHS CBOEH KOMIIETEHTHOCTH U€pe3 MPAKTUUECKYIO NEATEIbHOCTb;

] moTpeOHOCTh B (POPMUPOBAHUN HOBBIX 3HAHUHM, B TOM uuciie (OPMYIUPOBATH UJIEH, TOHSITHS,
TUTOTE3bI 0 PU3UIECKUX 0OBEKTAX U SBICHUSX;

] oco3Hanue n1eunuTOB COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEH B 00acTh (QU3HUKH;



e [] TUTAHUPOBAHME CBOETO PA3BUTHSI B MPUOOPETEHUN HOBBIX (PU3NISCKUX 3HAHUM;

e [] cTpeMyieHHE aHATU3UPOBATh M BBISBJISATH B3aUMOCBSI3U MPUPOJIBI, 00IIECTBA M SKOHOMHKHU, B TOM
YHUCJIE C UCTIOJIb30BaHUEM (PU3NUYECKUX 3HAHUI;

e [] orleHKA CBOUX JCUCTBUHN C YUETOM BIHSHHUS HA OKPYKAIOIIYIO CPEay, BO3MOXKHBIX TJIOOATBHBIX
MMOCJICACTBUH.

METAINIPEJAMETHBIE PE3YJIBTATDBI

B pesynbrate ocBoeHMs mporpaMMbl o (pU3MKE Ha YPOBHE OCHOBHOT'O 00I1ero oOpa3oBaHUs y
oOyuwaromerocss  OyayT  chOpMHUpOBaHBl  MeTampeIMeTHBbIe  Pe3yJbTaThl,  BKIIIOYAIOIIHE
MO3HABATEIbHBIC YHUBEPCATBHBIC YUeOHBIC NEHCTBUS, KOMMYHHKATUBHBIC YHUBEPCAIbHBIE YUcOHbBIE
JCHCTBUS, PETYJISITHBHBIC YHUBEPCAIbHBIC YICOHBIC JICHCTBUS.

Ilo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE YUeOHbIE JAeiicTBUS

ba3oBble JloruyecKkue 1eicTBUA:
® BLISIBJISITH M XapaKTEPHU30BaTh CYIICCTBEHHBIC TPU3HAKH OOBEKTOB (SIBIICHU);
® yCTaHABIIMBATh CYIIECTBEHHBIM TNPHU3HAK KIAcCU(UKAIIMK, OCHOBaHUS s 0000IIeHus u
CpaBHCHUS;
®BLISIBJISITH 3aKOHOMEPHOCTHM U TPOTUBOPEUUs B paccMaTpuUBaeMbIX (akTax, OaHHBIX U
HAOJTFOICHUSX, OTHOCSIIIUXCS K (PU3UICCKUM SBIICHUSM;
® BLISIBJISITH IPUYMHHO--CIICJICTBEHHBIEC CBS3H MPU U3yUYEHUU (PU3NYECKUX SIBJICHUI U MPOIIECCOB,
JieNaTh BBIBOJIBI C HCIOJB30BAaHUEM JEAYKTHUBHBIX W WHAYKTHBHBIX YMO3aKIIOUCHUH,
BBIJIBUTATh TUTIOTE3bI O B3aUMOCBS3SIX (DU3UYECKUX BEITUYHH,
®CaMOCTOSITENIBHO BBIOMpaTh CMOCOO pemieHust ydeOHOW (u3nueckoi 3agaun  (CpaBHEHHE
HECKOJIbKUX BapUAHTOB PEIICHUS, BBIOOP HanOoJIee MOAXO/ISIIEr0 ¢ YYETOM CaMOCTOSATEIHHO
BBIICTIEHHBIX KPUTEPHEB).
Ba3oBble ucciienoBareibckue qeiiCTBHA:
® JICTIOJIb30BaTh BOMPOCHI KAaK UCCIIEI0BATEIbCKUN HHCTPYMEHT MO3HAHUS;
®TIPOBOJIUTh IO CAMOCTOSTEIBHO COCTABICHHOMY IUIAHY OIIBIT, HECIIOXHBIA (U3HMUSCKUN
IKCTIICPUMEHT, HEOOIBIIIOE HCCIICIOBAHNE (PU3HUUECKOTO SBIICHHUS;
®OIICHUBATh HA TPUMEHHMOCTh M JOCTOBEPHOCTh WH(OpPMAIMIO, TOJIYYECHHYI0 B XOJIE
WCCIIeIOBAHUS WM DKCIICPUMEHTA;
® CaMOCTOSITCIIBHO (hOPMYJIUPOBATh OOOOIICHHMSI W BBIBOJBI 10 pe3yJibTaTaM IMPOBEAEHHOTO
HaAOJIIOICHUS, OTIBITA, UCCIICIOBAHUS;
¢ [IPOTHO3MPOBATh BO3MOXKHOE JaJIbHEHINeEe pa3BUTHE (U3MUCCKUX TPOIECCOB, a TaKkKe
BBIJIBUTATH MPEAMOIOKEHUS 00 X PA3BUTHH B HOBBIX YCIIOBHUSX U KOHTCKCTaX.
Padora ¢ nunopmanmeii:
® [IPUMCHSTH Pa3IMYHbIC METO/bl, HHCTPYMEHTBI M 3alPOCHI MPU TIOUCKE U 0TOOpe MH(POpMAIUU
WIN JAHHBIX C YYETOM MpEeAIOKEHHON yueOHON (PU3NUeCKOi 3a1a4u;
® AaHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MH(OOPMAIIMIO PA3TUYHBIX BUJOB U
dbopM TpeicTaBIeHUS;
®CaMOCTOSITENIBHO ~ BBIOMpAaTh  ONTHUMAJIbHYIO (GopMy TMpeacTaBlieHuss HHPOpMAIUU U
WJUTIOCTPUPOBATH PEIIaeMbIe 3a/1a4l HECJIOKHBIMHU CXEMaMHU, TuarpaMMaMu, HHOU TpaduKon
U UX KOMOMHAIUSIMHU.



KoMMyHuKaTHBHBIE YHHBEpPCAJIbHbIE YUeOHbIe eiicTBUA:

®B X0J/I¢ OOCYXJEeHHS ydyeOHOTO Marepualia, pe3yiabTaTOB JabOpaTOPHBIX PAabOT W TMPOEKTOB
3aJ1aBaTh BOIPOCHI 1O CYIIIECTBY OOCYKJa€MOI TeMbl M BBICKA3bIBATH UJICH, HAIlCJICHHBIC Ha
peleHue 3a/1aud ¥ MoAIepKaHne 01aroxenaTeTbHOCTH OOIICHUS;

® COTIOCTABJISITh CBOM CYXACHHUS C CYXACHUSMU APYTUX YYaCTHUKOB JUaiora, oOHapy>KUBaTh
pasIuure U CXOJICTBO MO3HITH;

® BEIpAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUChbMEHHBIX TEKCTaX;

e TyOJMYHO MPEJCTABIISITh PE3yJbTaThl BHIMTOJTHEHHOTO (U3MYECKOTO OMBITa (IKCIECPHMEHTA,
WCCIIEIOBAHUS, IPOCKTA);

®TIOHMMAaTh W HKCIOJb30BaTh NPEUMYIIECTBA KOMAHIHOW WM HWHIWBUAYaJTbHOHW pabOTHI MpH
pelieHur KOHKPETHOM (PU3HIECKOM MpoOIeMBI;

® IPUHUMATH I1I€JI1 COBMECTHOM NIESITEIIbHOCTU, OPraHU30BbIBAThH JACHCTBUS MO €€ JTOCTHUKEHUIO:
pacrpeaeNsiTh pojid, 00CYKJIaTh MPOILECCHl M Pe3yJIbTaThl COBMECTHOM paboThl, 00600IIaTh
MHEHMS HECKOJIbKUX JIIOJICH;

®BHITIOJIHATH CBOKO YacTh padOTHI, JOCTUTAas Ka4eCTBEHHOIO pe3ysbTara II0 CBOEMY
HaIPaBJICHUIO U KOOPJUHUPYS CBOU JACHUCTBUS C IPYTUMH YJICHAMU KOMaH/IbI;

®OIICHMBATh KauyeCTBO CBOETO BKJaJa B OOIIMH MPOMYKT MO KPUTEPHUSAM, CaMOCTOSATEIHBHO
c(hopMyJIUPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBUS.

PeryasiTuBHBIe YHHBepcaJIbHbIe yueOHbIe NelicTBUS
Camoopranusanus:
®BLISIBIIATh MPOOJIEMBI B JKM3HEHHBIX M YUYEOHBIX CHUTyallUsX, TPEOYIOMIMX [JIsi PEIICHUs
(bu3HUeCKNX 3HAHUN;
® OPUCHTHPOBATHCS B PA3JIMUHBIX TOJXO0/JAaX MPUHATHUS PEIICHUH (MHIUBUIyATbHOE, MPUHSITHE
pelIeHus B rpyIIe, NPUHITHE PEIICHUN TPYIINON);
® CaMOCTOSITEJIBHO COCTABIIATH aJTOPUTM pelIeHUs] PU3NYECKOH 3a7auM U MJIaHA UCCIIEIOBAaHUS
C yu€TOM MMEIOIIUXCA PEecypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpPOBATh
IpeJIaracMble BAPUAHTHI PEIICHUM;
e ieNIaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.
CaMOKOHTPO.1b, IMOLHOHAIbHBIH HHTEJJIEKT:
® 1aBaTh aJICKBaTHYIO OLEHKY CUTYyalluu U Ipejiarath IiaH e€ NU3BMEHEeHHUS,;
® O0BSICHSITH IPUYMHBI JOCTHXKEHUS (HEAOCTUKEHUS) pEe3yIbTATOB JEITEILHOCTH, 1aBaTh OIEHKY
MPUOOPETEHHOMY OTIBITY;
®BHOCHTHh KOPPEKTHBHI B JESATEIBHOCTh (B TOM YHCIE B XOJ BBITIOJHEHUS (U3HUECKOTO
UCCJIeIOBaHUsl WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENHCTB, M3MEHUBIIUXCS CUTYallUM,
YCTaHOBJIEHHBIX OIMHUOOK, BO3HUKIIUX TPYTHOCTEH;
® OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSAIM;
®CTaBUTH ce0s HA MECTO JPYroro 4ejJoBeKa B XOJ€ CIOpa WU IUCKYCCUU HAa HAYYHYIO TEMY,
MMOHUMATh MOTHBBI, HAMEPEHUS U JIOTHKY JPYTOro;
e IIpHU3HABATh CBOE MPABO HA OMIMOKY MPH pelIeHnH (U3MUSCKHX 3a7a4d WA B YTBEPKICHUSIX Ha
Hay4HbI€ TEMbI U TAKOE € MPaBo JAPYroro.

HNPEIMETHBIE PE3YJIBTATBI



K konIy o0y4enus B 7 kJjiacce mpeAMETHBIE pE3yJIbTaThl Ha 6a30BOM YPOBHE JOJKHBI OTPaKaTh

c(OpMUPOBAHHOCTh y O0YYAIOLIUXCSl YMEHUM:

®JICTIONIB30BATh TMOHATHSA: (PU3NYECKHE M XUMUYECKHE SIBICHUS, HAOIIOJCHHE, SKCIEPHMEHT,
MOJIeJIb, TUTIOTE3a, CAMHUIIBI (PU3NUECKUX BEJIMYUH, aTOM, MOJIEKYJIa, arperaTHble COCTOSTHUS
BemiecTBa (TBEPAOE, JKMUJIKOE, Tra3000pa3HOE), MEXaHWYECKOe JBWXEHUE (paBHOMEpHOE,
HEpaBHOMEPHOE, MPAMOJIMHENHOE), TPAaeKTOpHUs, paBHOACHCTBYIOIIAs cuia, aedopmarus
(ynpyrasi, miactTuueckas), HEBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

epaznuuaTh sBNeHUs (AudQy3usa, TEIIOBOE [BWKEHHWE YaCcTHI[ BEIIECTBa, PaBHOMEPHOE
JBIDKEHUE, HEPaBHOMEPHOE JIBUKCHHE, MHEPIINSA, B3aNMOACHCTBUE TEN, paBHOBECHE TBEPIBIX
TeJ C 3aKperUIEHHON OCBIO BpallleHUs, Iiepeada 1aBlieHusl TBEPABIMU TeJIaMH, )KUJIKOCTIMU U
razaMu, aTMOC()€pHOE JaBJIEHUE, IJIABaHUE TeJl, IPEBPAILCHU MEXAaHMYECKON 3HEPIUH) MO
ONMMCAHUIO UX XapaKTEePHBIX CBONCTB M HAa OCHOBE ONBITOB, JEMOHCTPUPYIOLIUX JaHHOE
(u3nuecKoe sBICHUE;

®pacrio3HaBaTh MPOSBICHWE W3YYCHHBIX (DU3MYECKUX SIBICHUN B OKPYKAIOIIEM MHUpPE, B TOM
grcie GU3NIECKHE SIBICHUS B MPHUPOJE: MPUMEPHI IBMKCHHUS C PA3IMYHBIMA CKOPOCTSIMH B
KUBOM M HEXHUBOM TNpUpOJE, NEHCTBUE CHJIBI TPEHUS B TPHUPOJEC U TEXHUKE, BIUSHUE
aTMoc(epHOro JaBJIeHUS Ha )KMBOW OpPraHu3M, IUIaBaHUE PbIO, pblYaru B TeJe YeJIOBEKa, Mpu
3TOM TEPEeBOJIUTH MPAKTUYECKYIO 3a7a4y B y4eOHYIO, BBIACNATH CYIECTBEHHBIE CBOICTBA
(npu3HaKM) PU3NYECKUX SIBICHUIA;

®ONMUCHIBATH M3yUYEHHBIC CBONCTBA TeNl M (U3MYECKHE SBIICHUS, HCHOIb3ys (PU3NYECKUE
BEJUYMHBI (Macca, 00bEM, MIIOTHOCTh BELIECTBA, BPEMs, ITyTh, CKOPOCTb, CPEHSSA CKOPOCTb,
CWJIa YOPYrocTH, CWJIa TSDKECTH, BeC Tela, Cujla TpPeHHus, JaBjieHue (TBEPAOro Tena,
AKUJKOCTH, raza), BbITAJIKMBAIOIAsA CHJIa, MEXaHWYeckas paboTa, MOIIHOCTh, IJIEYO CHUJIBIL,
MOMEHT CHJIBI, KO3(Q(QHUIMEHT TMOJEe3HOr0 JACWCTBUS MEXaHHU3MOB, KHHETHYECKas U
MOTEHIMAIbHAS JHEpPrus), MPH OMUCAHWM TPABWIBHO TPAKTOBaTh (PUIUUIECKHA CMBICI
UCIOJb3yEeMbIX BEJIIMYMH, MX OO003HAUEHHS M EAWHUIBI (PU3UYECKHX BEIMYMH, HAXOAWUTh
(GOopMyIIBI, CBSI3BIBAIOIINE NAHHYIO (PU3UYECKYIO BEJTMUMHY C JPYTUMHU BEIIMYHMHAMH, CTPOUTH
rpaduKy U3y4YEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETNYMH;

e XapaKTepU30BaTh CBOMCTBAa Tei, (U3MYECKHE SBJICHUS M MPOLECCHI, UCHOJb3Yys MpaBHIa
CIOXKEHHUsI cui (BOOJb OAHOW mpsimMoil), 3akoH I'yka, 3axoH Ilackans, 3akoH Apxumena,
MPaBUJIO paBHOBECHs pbryara (0JI0Ka), «30JI0TOE€ MPABUIO» MEXAaHUKH, 3aKOH COXPaHEHUS
MEXaHUYECKOW 3HEPTuH, MPHU ITOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aIHCHIBAThH
€ro MaTeMaTH4eCKOe BbhIPAKEHUE;

¢ 00BACHATH (U3NYECKHE SIBJICHMS, MPOIECCHl U CBOWCTBA TEJ, B TOM YHWCIE€ M B KOHTEKCTE
CUTyallMii TPAKTUKO-OPHEHTUPOBAHHOTO XapakTepa: BBIABIATh MPUYHMHHO--CIICICTBEHHBIC
CBSI3U, CTPOUTH OOBACHEHHE M3 |—2 JOTMYECKHX IIaroB C Omopod Ha 1—2 H3y4YEeHHBIX
CBOICTBa (PU3NYECKUX SBJICHUM, (PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

epemiath pacyéTHbIe 3a7a4dl B 1—2 HecTBUSA, UCTHONB3YsS 3aKOHBI M (DOPMYIIbI, CBS3BIBAIOIIUE
(du3nuecKkre BEJIMYUHBI: HA OCHOBE aHAIM3a YCIIOBHUS 3a/layl 3allMChIBATh KPAaTKOE YCIIOBUE,
MOJICTABNIATh (PU3MUYECKUE BENUYUHBI B (OPMYyJIBl M MPOBOAMTH pPACU€Thl, HAXOIUTh
CIpaBOYHbIE JaHHbIE, HEOOXOIMMBIE ISl pEIIeHUs 3aaay, OIEHUBATh PEATUCTUYHOCTH
MOJTyYCHHON (PU3NYECKON BEINYHHBI;

®pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PELIUTh MpPU MOMOIIM (PU3MUYECKUX METOJOB, B
OTNMCAaHUH HMCCIEIOBAHMs BBIACIATH MPOBEPSIEMOE MPEANOIOKEeHNE (TUIIOTE3Y), pa3IndaTh U
UHTEPIPETUPOBATh TOJYYEHHBIH pe3yJbTaT, HAXOAUTh OIIMOKM B XOJ€ OIbITa, JAeNIaTh
BBIBOJIBI IO €0 Pe3yIbTaTaMm;



®IPOBOJIUTH OMBITHl MO HAOTIOMEHUIO (PU3UYECKUX SBICHUN WM (PU3UYECKUX CBOWCTB TEIl:
dbopMynHpoBaTh MPOBEPSEMbIE MPEANONIOKEHUS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000pyI0BaHMUS, 3aMMCHIBATH X0/ OTBITA U POPMYIUPOBATH BHIBOIBL;

®BLITMOJIHATh MpPSIMbIE HM3MEPEHUS PACCTOSHUSA, BPEMEHH, Macchl Teia, O0BbEMa, CHUIBI U
TEMIEPATYPhl C WCIOJIB30BAHUEM aHAJOTOBBIX H IU(POBBIX MPUOOPOB, 3aMHCHIBATH
MOKa3aHUs MPUOOPOB € YUETOM 3aJaHHOM a0COIOTHON MOTPEIIHOCTH U3MEPEHHUIA;

®IPOBOJIUTh HCCIIEIOBAHUE 3aBUCHUMOCTH OJIHOM (DU3UYECKOM BEIUYUHBI OT JpPYrod c
UCIOJIb30BAaHUEM TPSIMBIX U3MEPEHUN (3aBUCUMOCTH MYTH PaBHOMEPHO ABIMXKYIIETOCS Tela
OT BPEMEHH JIBIDKCHUS TeJa, CHIIBI TPCHHsSI CKOJBKEHHS OT Beca Tella, KauecTBa 00pabOTKu
MOBEPXHOCTEN TEN U HE3aBUCUMOCTHU CHJIbI TPEHUS OT IUIOIIAIA COMPUKOCHOBEHUS TEJ, CHUIIbI
YIOPYTOCTH OT yJTMHEHUS TPY>KUHBI, BRITAIKUBAIONIEH CHJIBI OT 00bEMa TIOTPYKEHHON YacTH
TeJda W OT IUIOTHOCTH KUIKOCTH, €€ HEe3aBUCUMOCTHU OT IUIOTHOCTU Tejia, OT TIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TEJO, YCIOBHH IJIaBaHUs TeJl, YCIOBUN PaBHOBECHS phluara U OJIOKOB),
y4acTBOBaTh B TUIAHMPOBAHUU Y4EOHOTO HCCIIENOBAaHUs, COOMPATh YCTAHOBKY U BBITIOJHSATH
W3MEpEHUs, Cleays TMPeIIOKCHHOMY IUIaHy, (UKCHPOBATh pE3ybTaThl IMOJYYCHHOU
3aBUCUMOCTH (DPM3MUECKUX BEIUYMH B BHJE MPEAJIOKEHHBIX TaOIUIl W TpaduKOB, JenaTh
BBIBOJIBI TI0 PE3YJIbTaTaM HUCCIICIOBAHUS;

® IPOBOJINTh KOCBEHHbIE M3MEpPEHUsS] (U3MUECKHX BEIMYUH (TUIOTHOCTH BEIIECTBA KHUAKOCTH U
TBEPJOTO TeJia, CUja TPEHUSI CKOJIBKEHHS, JIaBIICHHE BO3AyXa, BBITAIKHBAIOIIAS CHIIA,
NEUCTBYIOIIAss HAa TOTPYKEHHOE B JKUIKOCTH TeN0, KOIPPUIUEHT TMOJIE3HOTO ICHCTBUS
MPOCTHIX MEXAaHU3MOB), CJICIYS MPEIIOKCHHON WHCTPYKIIUU: TIPU BBHITIOJTHECHUH W3MEPECHUN
coOupaTh SKCIEPUMEHTAIbHYI0 YCTAHOBKY U BBIUUCIISATH 3HAYCHHE NCKOMOMW BEJIMYUHBI;

e coOMIOAATh NMpaBUjia TEXHUKHU 0€30MaCHOCTH MPH paboTe ¢ 1ad0opaTOpHBIM 000PYA0BAHUEM;

® yKa3bIBaTh MPUHIUIBI JCHCTBUS MPUOOPOB U TEXHUYECKUX YCTPONCTB: BECBHI, TEPMOMETD,
JTUHAMOMETp, COOOIIAIONIHECS COCYJbI, OapoOMETp, pbhIYar, MOJBHXKHBIA W HETOIBUKHBINA
OJIOK, HAKJIOHHAS IIOCKOCTD;

® XapaKTEepPU30BaTh MPHUHIIMIIBI JCHCTBUS W3YYCHHBIX NMPUOOPOB M TEXHUYCCKUX YCTPOUCTB C
OMmopod Ha uX omnucaHus (B TOM 4YHUCIE: MOAIIUITHUKHA, YCTPOHCTBO BOJOMPOBOJIA,
TUAPABIMYECKUN TIPECC, MAaHOMETP, BBICOTOMED, MOPIIHEBON HACOC, apeoMeTp), UCTOIb3Ys
3HaHMSI O CBOMCTBax (PHU3WYECKUX SBICHUNW M HEOOXOoaAuMble (PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

® [IPUBOJIUTH MPUMEPHI (HaXOIUTh WH(MOPMAIMIO O MPUMEPaX) MPAKTUYECKOTO HCIIOIh30BaHUS
¢u3nuecknx 3HAHWUM B TIOBCEIIHEBHOW >KM3HM i oOOecnedeHus OE30MacHOCTH IPHU
oOpaiieHUud C TpUOOpaMH W TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAHCHHS 3JI0POBbS U
COOJTIOZICHUS HOPM IKOJIOTHYECKOTO TTOBEICHHSI B OKPYKAIOIICH Cpejie;

® OCYIIECTBIIATh OTOOp MCTOYHWKOB HMH(popmaruu B MHTEpHETE B COOTBETCTBUH C 3aJaHHBIM
MOVICKOBBIM 3allPpOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHUN W TMyTEM CPaBHEHUS Pa3IMYHBIX
HMCTOYHUKOB BBIJCIIATh HHPOPMAIHIO, KOTOPAs SBISICTCS MPOTHBOPSYMBOM MU MOXKET OBIThH
HEJIOCTOBEPHOM;

®JICTIOJB30BAaTh IPU BBHIMOJHCHUM YUYEOHBIX 3aJaHUNl  HAYYHO--TIONYJSPHYIO JIUTEPaTypy
(U3HUECKOTO CO/IepKaHUs, CIpPAaBOYHBIE MaTepHallbl, pecypchl cetu WHTEepHET, BIAJETh
npuéMaMy KOHCIIEKTHPOBAHHUS TEKCTa, MpeoOpa3oBaHus MH(POpPMAIMU W3 OJHOW 3HAKOBOW
CUCTEMBI B JPYTYIO;

®C03/1aBaTh COOCTBEHHbIE KpaTKW€ NUChbMEHHBIE W YCTHbIE COOOLIEHUS Ha OCHOBEe 2—3
HUCTOYHUKOB WHGOpMAIK (PU3UIECKOTO COACpPXKAHUS, B TOM UHCJIE IyOJUYHO JeNaTh



KpaTKHe COOOLIEHMS] O pe3yJibTaTaX IPOEKTOB WM Y4YEOHBIX HCCIEIOBAaHUM, MPU ITOM
IPaMOTHO MCIOJb30BATh W3YUYEHHBIM MOHATUWHBIN anmapar Kypca (pU3uMKH, CONMPOBOXKAATH
BBICTYIUICHUE NTPE3EHTALINEN;

e [IpU BBHIMOJIHEHUH Y4€OHBIX MPOEKTOB U UCCIEIOBAHUMN pacipeiesaTh 00s13aHHOCTH B TPYMIIE B
COOTBETCTBUU C IOCTaBJICHHBIMU 3a/ladyaMH, CJIECIUTh 3a BBINOJIHEHHEM IUIaHA JEHCTBUH,
aJIecKBaTHO OIICHMBATh COOCTBEHHBIH BKJIAJ B JI€ATEIBHOCTb TPYMIbl, BBICTPAUBATh
KOMMYHHMKaTUBHOE B3aMOJICHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.

K xoniy o0ydyenus B 8 kiacce mpeMeTHbIE pe3yJbTaThl HA 0230BOM YPOBHE JOJIKHBI OTPAKaTh

c(OpPMHUPOBAHHOCTh y O0YYAIOIIUXCSI YMEHUI:

® JICTIOJIb30BATh MOHSTHUS: Macca U pa3Mephbl MOJIEKYJI, TEIJIOBOE JBMYKEHUE aTOMOB U MOJEKYII,
arperaTHble COCTOSIHUSI BEILECTBA, KPUCTAIUIMYECKHE M aMOp(HbIE Tena, HACBHIICHHBIA U
HEHACBIIEHHBIN Map, BIAXHOCTb BO3JyXa, TEMIEPAaTypa, BHYTPEHHsS DHEPIHsi, TEIJIOBOU
JIBUTATEb, AJIIEMEHTAPHBIM 3JIEKTPUUYECKUI 3apsl, 3JIEKTPUUYECKOE II0Jie, NPOBOAHHMKU U
TUDIIEKTPUKH, TTOCTOSIHHBIN SJIEKTPUIECKUI TOK, MAarHUTHOE TIOJIE;

e pa3InyaTh SIBICHUS (TEIUIOBOE PACUIMPEHUE U CHKATHE, TeIlonepeaada, TeIIOBOe paBHOBECHE,
CMavMBaHUe, KAMWUIIPHBIC SIBICHUS, UCTIAPEHUE, KOHICHCAIIUS, TIJIaBJICHUE, KPUCTAIUTH3AIUS
(oTBepneBaHuE), KUIEHUE, Terlonepenaya (TEIIONPOBOJHOCTh, KOHBEKIIHS, H3IIyYCHHE),
ANEKTpU3AIMS TEJ, B3aUMOJCUCTBHUE 3apsiioB, JNEHCTBUS AIEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aUMOJIEUCTBHE MarHUTOB, AEUCTBIE MAarHUTHOTO MOJI HA MPOBOJHUK C TOKOM,
ANEKTPOMArHUTHAS MHAYKIIHS) IO ONMUCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SIBICHHUE;

®pacrio3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MYECKUX SIBICHUN B OKPYXKAIOIIEM MHUpPE, B TOM
yuciie pU3nvecKue sIBJICHUS B PUPO/IE: MOBEPXHOCTHOE HATSHKEHHUE U KAWL PHbIC SIBIICHUS
B IPUpOJE, KPUCTAUIBI B Npupoae, ndinydeHue ConHua, 3aMep3aHue BOJOEMOB, MOPCKHE
Opu3bl, 00pa3oBaHHE pOCHI, TyMaHa, MHEs, CHera, aJICKTpUYECKUEe sBJIeHUs B aTmocdepe,
AJIEKTPUYECTBO JKMBBIX OPraHM3MOB, MAarHUTHOE TMoJie 3eMiid, JApeiid MOIHCOB, POIb
MarHUTHOTO TOJS JUIS JKM3HM Ha 3emiie, MOJSPHOE CHUSHHME, MPU 3TOM MEPEeBOJIUTH
NPAaKTHYECKYI0 3a/Jady B Yy4eOHY0, BBIJENATH CYLIECTBEHHBIE CBOMCTBA (MPU3HAKM)
(bu3HUECKUX SBICHUMN;

®OIUCHIBATh H3YYCHHbIE CBOWMCTBA Tel W (PU3MUECKUE SBICHUS, HUCHOIb3YysS (U3NUECKUE
BEJIMYMHBI  (TeMmIepaTypa, BHYTPEHHSS SHEprus, KOJIMYECTBO TEIUIOThl, yJeJbHas
TEIUIOEMKOCTh ~ BEILIECTBA,  YZAEJIbHas  TEIUIOTAa  IUIABJIEHUS,  YJElbHas  TEIUIOTa
napooOpazoBaHus, yelbHas TEIJIOTa CrOpaHus TOIIMBA, KOA(P(UIIUEHT MOJIE3HOTO JEHCTBUS
TEIJIOBOM MAILMHBI, OTHOCUTEBHAS BJIAXXHOCTh BO3/AyXa, dJIEKTPUUYECKUN 3aps]l, CUia TOKa,
ANEKTPUYECKOE HAMNpsHKeHHWE, COMPOTHBIICHHE MPOBOJHUKA, VYAEIbHOE COMNPOTHUBIICHUE
BEIIECTBA, pad0Ta M MOIIHOCTbH IEKTPUIECKOTO TOKA), IIPU ONMMCAHUH MPABHIIBHO TPAKTOBAThH
(bu3MUECKHIl CMBICIT HCIMONb3YEMbIX BEJIMYMH, OOO3HAYEHUS U €AMHULBI (U3HMUECKHX
BEJIMYUH, HaXOIUTh (DOPMYIIBI, CBS3BIBAIOIIME JAAHHYIO (PU3NYECKYIO BEIHUMHY C APYTUMHU
BEJTMYMHAMM, CTPOUTH I'pa)UKU N3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEINYMH;

® XapaKTepU30BaTh CBOMCTBA TeJ, (U3NYECKUE SIBICHHUS U IPOLECCH, HUCIOIB3Ys OCHOBHBIC
MOJIOKEHHUSI ~ MOJIEKYJISIPHO--KUHETUYECKOM  TEOpUU  CTPOCHHUS  BEIIeCTBAa, MPUHLIHUII
CyNEepHo3uLMu oJIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS 3apsaa, 3akoH OMa Ji1s
ydacTka 1enu, 3akoH JDxoyns—JleHia, 3aKOH COXpaHEHMs] HSHEPruu, IMPU 3TOM JaBaTh
CIIOBECHYIO (hOpPMYIIMPOBKY 3aKOHA M 3aIMCHIBATH €r0 MAaTEMaTHIECKOE BBIPAKECHUE;

® 00BSCHATh (PU3MYECKUE MPOIECChl U CBOMCTBA T€J, B TOM YHMCJIE U B KOHTEKCTE CHUTYalUi
IIPaKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa: BBISBISATh NPUYMHHO-CIEACTBEHHBIE  CBS3H,



CTPOUTh OOBSICHEHME W3 |—2 JOrMyeckux IAroB ¢ onopoil Ha 1—2 M3y4dEeHHBIX CBOMCTBA
(bu3nyecKkux sBJICHUN, GU3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

epelaTh pacyéTHbIE 3a7auu B 2—3 AEMCTBUS, MCHOJb3YS 3aKOHBI U (POPMYJIbI, CBSI3BIBAIOILNE
¢u3nyeckre BeJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 33aJaud 3allHUChIBaTh KPAaTKOE YCIOBHUE,
BBISBIISITh HEJOCTATOK JaHHBIX JUIsl PEIICHHUs 3aJadyd, BbIOMpaTh 3aKOHBI U (DOPMYJIBL,
HEoOXoAUMBbIe Ui €€ pellleHus, MPOBOAUTH PACUETHI MU CPABHMBATH MOJYyYEHHOE 3HAUYEHUE
(u3HUECKON BEIMYHUHBI C U3BECTHBIMH JAaHHBIMH;

®pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh HPH MOMOIIM (PU3UYECKUX METO/OB,
UCIIOJIb3Ys ONHCAaHUE MCCIEIOBAaHMs, BBIIEIATh MPOBEPSIEMOE MPEANON0KEHUE, OLEHUBATDH
IIPaBWJIBHOCTH MOPSAAKA IIPOBEICHUS UCCIIEI0OBAHUS, 1E€JIaTh BBIBOIBI;

®IPOBOJIUTH OMbITHl MO HAOMIOJEHUIO (U3MYECKHUX SIBICHUA WIH (PU3NYECKUX CBOWCTB Tel
(KanwUIsIpHBIE SBJICHUS, 3aBUCHUMOCTh JaBJIE€HHUS BO3/AyXa OT €ro o0béMa, TemIeparypsl,
CKOPOCTH TIpOllecca OCTBIBAHMS M HAarpeBaHus IpPU HU3IYyYEHUU OT I[BETa HU3Iydarolen
(morsomaroniei) MOBEPXHOCTH, CKOPOCTb HCIAPEHHsI BOJBI OT TEMIIEPATYPbl KHUIKOCTH U
IIoOM@AAN €€ MOBEPXHOCTH, JIEKTPU3ALMS TEI U B3aUMOJIEHCTBUE AIIEKTPUUYECKUX 3aps/iOB,
B3aUMOJICHCTBHE IOCTOSHHBIX MAarHUTOB, BHM3yaJln3alMsl MAarHUTHBIX IOJIEH IOCTOSHHBIX
MarHuToOB, JIEHCTBUS MAarHUTHOTO MOJIA HA MPOBOJAHHUK C TOKOM, CBOMCTBA AJIEKTPOMArHuTa,
CBOWMCTBA  3JIEKTPOJABHraTeNssi IOCTOSHHOTO  ToKa):  (OpMYJIMpOBaTh  IpPOBEpsIEMbIe
MIPEANONOKEHUS, COOMPATh YCTAHOBKY M3 NPEIJIOKEHHOT0 00OpYyIOBaHHUS, OMHUCHIBATH XOJ
OIbITa U (OPMYIIMPOBATH BHIBOJIBI;

® BLITMOJIHATh MPSIMbIE WU3MEPEHUs] TEMIIEpaTypbl, OTHOCUTENILHOM BIIAXKHOCTU BO3yXa, CHUJIbI
TOKa, HANpsHKEHHs] C MCIIOJIb30BAaHUEM AaHAJOrOBBIX NPUOOPOB M JIATYUKOB (U3NUYECKUX
BEJIMYMH, CpPaBHUBATH pe3yibTaTbl H3MEPEHUH ¢ yd4€ToM 3aJaHHOM aOCONOTHOU
MOTPEIIHOCTH;

®IPOBOJIUTH HCCIICIOBAHUE 3aBUCHUMOCTH OJIHOM (DU3UYECKONW BEIUYUHBI OT JPYrod c
HCII0JIb30BAHMEM TPSAMBIX M3MEPEHHUI (3aBUCHMOCTBH COINPOTHUBIIEHHS MPOBOJHUKA OT €ro
JUIMHBI, TUIOM[AJAM TIOTIEPEYHOrO0 CEYEHHS U  YACIbHOTO CONPOTUBJICHHUS BEIECTBA
IIPOBOJHUKA, CHJIBI TOKA, MIYIIEro 4Yepe3 IPOBOJHHUK, OT HANpPSIKEHUsS Ha IMPOBOJHUKE,
UCCJIeIOBAaHUE  TIOCJIEIOBATEIbHOIO M MApaJlJIeIbHOIO  COECJUHEHUN  MPOBOJHUKOB):
IUTAHUPOBATh HCCIEAOBaHUE, COOMpaTh YCTAHOBKY U BBINOJHATH HM3MEPEHUs, CIeays
MIPEAJI0KEHHOMY IIIaHy, (PUKCUPOBATh Pe3yJbTaThl MOTYYECHHONW 3aBUCUMOCTH B BUJIE TaOIHUIL
U Tpa(uKOB, JeNIaTh BBIBOABI MO Pe3yIbTaTaM HCCIEA0BAHUS;

® [IPOBO/INTH KOCBEHHbIE MU3MEPEHUS (PU3NYECKUX BEIMYUH (yAeNbHas TEMJI0EMKOCTh BEIECTBa,
CONPOTHUBIIEHUE NPOBOJHMKA, padOoTa M MOLIHOCTb 3JIEKTPUYECKOIO TOKA): IUIAHMPOBATH
M3MepeHusi, COOMpaTh IKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEAYs NPEII0KEHHON HHCTPYKIIHNH,
Y BBIYUCIIATH 3HAYEHUE BEINUYUHBI,

e cOOMIOAATH MpaBUjIa TEXHUKH 0€30MaCHOCTHU MPH paboTe ¢ 1adopaTOpPHBIM 000PYA0BAHUEM;

®XapaKTepU30BaTh NPHUHLMIBI JACHCTBUS W3YUYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOWCTB C
OMoOpod Ha MX OomMcaHus (B TOM 4YMCIIE: CHCTEMa OTOIUICHUS OMOB, TUTPOMETp, MapoBas
TypOuHa, aMIIepMeTp, BOJIBTMETP, CUETUNK EKTPUUECKON SHEPIHUH, JIEKTPOOCBETUTEIbHBIC
puOOpbI, HarpeBaTeNbHbIE IEKTPONPUOOPHI (MIPUMEPDI), ANEKTPUUECKUE MPETOXPAHUTENH,
JIEKTPOMArHuT, 3JIEKTPOJBUraTelb IOCTOSHHOIO TOKA), MCIOJb3ysS 3HAHUS O CBOWCTBAX
¢bu3nyecKux sABJICHUNH U HEOOX0AUMBbIe (hPU3NUECKUE 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPONCTBA M M3MEPHUTENbHBIE MPHOOPHI MO CXeMaM M
CXEMaTHUYHBIM PUCYHKaM (PKUAKOCTHBIA TEPMOMETpP, TEPMOC, IICUXPOMETp, I'MIPOMETP,



JBUTaTellb ~ BHYTPEHHErO  CrOpaHus, 3JEKTPOCKOI, pEeoCcTar), COCTAaBJIATb CXEMbI
NIEKTPUUECKUX LeNel ¢ MOCIeN0BaTeIbHbIM U IapajlleNbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasnuyast yCIOBHbIE 0003HAUEHMSI JIEMEHTOB JIEKTPUUECKUX LIETIEH;

® [IPUBOJIUTH MPUMEPHI (HaXOAUTh MH(OPMAILMIO O MPUMEpax) MPaKTHUYECKOTO HCHOJIb30BaHUS
¢u3nueckuxX 3HaHUN B TIOBCEIHEBHOM JKM3HM Mg oOecnedyeHHus O€e30MacHOCTH IpHU
oOpalieHMH ¢ nOpudopaMM M TEXHHYECKHMMM YCTPONCTBaAMM, COXpaHEHHs 370pOBbi U
COOIIOZIEHUS] HOPM 3KOJIOTMYECKOT0 TOBEACHMSI B OKpPY KaloIIeH cpee;

® OCYLIECTBIJIATh MOUCK HH(popManuu ¢Qusnueckoro conepkanuss B lHTepHeTe, Ha OCHOBe
UMEIOIMXCSl 3HAaHUW M MYTEM CpaBHEHUS JOMOJIHUTENIbHBIX MCTOYHHKOB BBIIEIATH
UHPOPMaINIO, KOTOpast SIBJISIETCS NPOTUBOPEUUBON MIM MOKET ObITh HEJOCTOBEPHOM;

®JICTIOJIBb30BAaTh IPU BBINOJHEHUM YYEOHBIX 3aJaHUIl HAyYHO--TIONYJSIPHYIO JIUTEPaTypy
(¢u3nyeckoro coaep)kaHus, CIpPaBOYHbIE MaTe€pHalbl, pecypchl ceTdu HTepHeT, BIajeTh
npuéMamMi KOHCIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHusi MH(POpMAIUMU W3 OJHOM 3HAKOBOMU
CHCTEMBI B IPYTYIO;

®C03/1aBaThb COOCTBEHHbIE MUCbMEHHBIE U KPAaTKHUE YCTHBIE COOOIIEHHUSI, 000011asi HHPOPMAIKIO
U3 HECKOJIBKMX MCTOYHUKOB (DU3NYECKOrO COJEp)KaHUs, B TOM 4YHCIE MyOJIUYHO
MIPEICTABIATh PE3YNbTAThl NPOEKTHOM WM MCCIIENOBATENbCKOU JEATENbHOCTH, NMPH 3TOM
IPaMOTHO KCIIOJIb30BAaTh W3YYEHHBIM MOHATHHHBIN anmapaT Kypca (U3UKH, CONPOBOXKIATH
BBICTYIUICHUE MTPE3EHTALINEN;

®[IpU BBINOJIHEHUH YYEOHBIX MPOEKTOB U MCCIENOBAHUN (PU3NYECKUX MPOLECCOB paCIpenesaTh
00s3aHHOCTM B TpYyIIE B COOTBETCTBHUM C T[IOCTaBICHHBIMU 3aJadaMH, CIEIUTh 3a
BBITNIOJTHEHUEM IIJIaHa JEHCTBUM U KOPPEKTHPOBATh €ro, aJleKBaTHO OILIEHUBATh COOCTBEHHBIN
BKJIAJI B ICSITENIbHOCTh IPYIIIbl, BHICTpaBaTh KOMMYHUKATHBHOE B3aUMOJIEUCTBUE, MPOSIBIASA
TOTOBHOCTbH pa3pemiaTh KOH()IUKTHL.

K koHiy 00ydyeHust B 9 kJiacce nmpeiMETHbIE pe3yJIbTaThl HA 0230BOM YPOBHE JOJIKHBI OTPAKATh

c(hOpMUPOBAHHOCTD y O0YUAIOIIUXCSI YMEHUM:

® JICTIOJIb30BAaTh MOHATHUS: CUCTEMA OTCUETA, MaTepUaIbHasl TOUKA, TPACKTOPHUS, OTHOCUTEIBHOCTh
MEXaHHYEeCKOro  JABWXKEHus,  naedopmanus  (ynpyras,  IUIacTHYECKas),  TPEHHE,
LHEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh U MEPErpy3KH, HEHTP TAKECTH, A0COIIOTHO
TBEPIOE TEJO, LEHTP THKECTH TBEPAOTO Teja, paBHOBECHE, MEXaHHMYECKHUE KoyieOaHWus U
BOJIHBI, 3BYK, HWH(Qpa3ByK M  YJIbTPa3BYK, OJJIGKTPOMarHUTHbIE  BOJIHBI,  IIKaja
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JAIbHO30PKOCTb, CHEKTPHI UCITyCKaHHS U
NorJIoleHus, anbda-, 6eTa- U raMMa-U3JIy4eHHs], U30TOIbI, SAepHas SHEPreTUKA;

epa3inyaTh ABJICHHA (PaBHOMEPHOE M  HEPABHOMEPHOE NPSIMOJUHENHOE JBUXKEHHE,
PaBHOYCKOPEHHOE TPSIMOJIMHEIHOE JBI)KEHHE, CBOOOJHOE TMajJeHUE Tel, pPaBHOMEPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aMMOJICHCTBHUE TEJI, PEaKTUBHOE JBIDKEHHUE, KoyiebaTeabHOe
JBUKEHHE (3aTyXarollMe M BBIHYXKJIEHHBbIE KOJEeOaHMsI), PE30HAHC, BOJHOBOE JBHKECHHUE,
OTpakKeHHE 3BYyKa, MPSMOJIMHEWHOE pacIpOCTpaHEHHE, OTPAXKEHUE WU IPEOMIIEHHE CBETa,
MOJIHOE BHYTpPEHHEE OTpPa)KEHUE CBETa, Pa3ioKeHue Oejoro cBeTa B CIEKTP U CIIOXKEHUE
CHEKTPAJIbHBIX LBETOB, JMUCIIEPCUSl CBETA, €CTECTBEHHAs PAaJMOAKTUBHOCTh, BOSHUKHOBEHUE
JUHENYaTOr0 CHEeKTpa M3Jy4YeHHs) MO OMHMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIMINX JTaHHOE (PU3NYECKOE SBIICHHE;

®PacIIO3HABATH NPOSIBIIEHUE W3YYEHHBIX (PU3MUECKUX SIBJICHUHM B OKpYyXarolleM Mupe (B TOM
yrcie (pu3ndeckre SBICHHUSA B MPUPOJE: MPIIKMBBI U OTIUBHI, ABIKeHHUE M1aHeT ColHEeYHON
CUCTEMBI, PEAKTUBHOE JABIMKEHUE >XHUBBIX OPraHU3MOB, BOCIPUATHE 3BYKOB JKHBOTHBIMHU,
3eMJIETPSICEHNE, CEHCMHMYECKHE BOJHBI, I[yHaMH, 3XO, LIBETa TE€J, ONTUYECKUE SIBJICHUS B



npupoae, OMOJOTHYECKOE [EHCTBHE BHIMMOTO, YJIbTPA(UOIETOBOTO M PEHTTEHOBCKOTO
U3Ty4YeHUH, €CTECTBEHHbIH pPAJUOAKTUBHBIN (OH, KOCMHUYECKHE JIy4H, pPaJHO0aKTUBHOE
W3JIy4YEeHUE NPUPOIAHBIX MHUHEPAIOB, JEUCTBUE PaJUOAKTHUBHBIX H3JIyYEHUH HaA OpraHu3M
YelioBeKa), MNpH HSTOM TEPEeBOJUTh MPAKTUYECKYIO0 3aJady B Y4eOHYIO, BBLACIATH
CYILIECTBEHHBIE CBOMCTBA (MMPU3HAKHU) (PU3UUECKUX SBIICHUIM;

®ONMUCHIBATh M3yUEHHbIE CBOMCTBA Tel M (U3MYECKHE SBIICHUS, HCHOIb3ys (PU3NYECKUE
BEJIMYUHBI (CpeHsIE M MTHOBEHHAs CKOPOCTh Tejla NpH HEPaBHOMEPHOM JBUKECHHH,
YCKOpEHHUe, MepeMelleHne, MyTh, yIioBas CKOPOCTb, CUJia TPEHUs, CHJa YNPYTrOCTH, CHIIa
TSKECTH, YCKOPEHHE CBOOOAHOrO NAJACHMS, BEC Tela, HMIYJbC TeJld, HUMITYJIbC CHJIBI,
MeXaHu4yeckass paboTa ¥ MOIIHOCTb, IOTEHIMANbHAS DJHEPIrHsl Tejia, MOAHITOrO Hal
MOBEPXHOCTHIO 3€MJIM, TIOTCHIIMAIbHAS PHEPTUs CHKATOW MPYKUHBI, KWHETUYECKass YHEPTHUS,
MOJTHAs MEXaHW4YecKasi SHEprus, MepuoJl U 4YacToTa KoJieOaHWi, JJIMHA BOJHBI, TPOMKOCTh
3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTeNb MPEIOMIIEHUS Cpefbl), IPU ONUCAHUU
MPaBWIBHO TPAKTOBAaTh (U3MUYECKHUI CMBICT HCIONb3YyEMbIX BEIWYMH, OOO3HAYCHUS U
EAMHUIBI (PU3NUYECKUX BEJIMYMH, HAXOAUTh (HOPMYIIbI, CBS3BIBAIOIINE AAHHYIO (DU3HUUYECKYIO
BEIIMYMHY C APYTUMHU BEIMYMHAMU, CTPOUTH IPaPUKU N3YUECHHBIX 3aBUCUMOCTEN (PU3MUECKUX
BEIIUYMH;

®XapaKTEepU30BaTh CBOMCTBA Tel, (U3MUECKUE SBIECHUS W MPOLECCHl, HCIONb3Ys 3aKOH
COXpaHEHUsSI YHEPTHUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHIIUI CYNEPHO3ULIUNA CUJI, TTPUHITUIIL
otHocuTenbHOCTH [anunesi, 3axkoHbl HBIOTOHA, 3aKOH COXpaHEHUS WMITYJIbCa, 3aKOHBI
OTpaXEHMsI U MPEJIOMIICHHS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOIO M MAacCOBOTO UMCEN MPU
SJIEPHBIX PEaKIMsIX, IPU STOM JIaBaTh CIOBECHYIO (DOPMYITUPOBKY 3aKOHA M 3alHCHIBATH €r0
MaTeMaTH4YECKOE BBIPAKEHUE;

¢ 00BSICHATh (PU3UYECKUE TMPOIECCHl U CBOWMCTBA TEJN, B TOM YHUCJIE U B KOHTEKCTE CHUTyallul
MPAKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBISABIATh MNPUYUHHO--CIEJCTBEHHBIC CBS3H,
CTPOUTh OOBSICHEHHE W3 2—3 JOTUYECKUX IIAroB C ONMOpoll Ha 2—-3 W3YYCHHBIX CBOWCTBA
(bu3nueckux ABIECHUHN, PU3NYECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

epelIaTh pacu€THBIC 3a7a4M (OMUPAOIIUECS HA CUCTEMY U3 2—3 ypaBHEHUI), UCIIOIb3Ys 3aKOHbI
U (QopMyIibl, CBA3bIBaIOUIME (PU3MUECKUE BEIWYMHBI: HA OCHOBE aHalM3a YCIOBUS 3aJauu
3aMHChIBATh KPATKOE YCIOBUE, BBISBISTH HEAOCTAIONINE WU N30BITOYHBIC JaHHBIC, BHIOMPATH
3aKOHBI M (QOpPMyJIbl, HEOOXOIMMBbIE [UIsl pELIeHHs, MPOBOJUTH PAaCUEThl U OLEHUBATH
PEATMCTUYHOCTD MOJYYEHHOTO 3HAUYCHUS (PU3NIECKON BETMYNHBL

®pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTh MPU TMOMOIIM (PUIUYECKUX METO/OB,
WCIIOJb3Ysl ONMHMCAHUE MCCIIEIOBAHUSI, BBIACIATH MPOBEPSEMOE MPEANOI0KEHHE, OLICHUBATDH
MPaBUWIIBHOCTh TOPSJKAa TMPOBEICHUS MCCIENOBaHUS, JeJaTh BBIBOJbI, MHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOICHUH U OTBITOB;

®IPOBO/IUTH OMbBITHl MO HAOMIOJIEHUI0 (U3MUECKHUX SIBICHUM WM (U3MYECKUX CBOWCTB Tell
(u3yyeHue BTOpOro 3akoHa HproTOHa, 3aKOHA COXpPAaHEHMSI PHEPTUHU, 3aBUCUMOCTH MEpPUOIA
KoJeOaHU MPY>KUHHOTO MasiTHUKA OT MaccChl rpy3a U *KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb
OT aMIUIUTYAbl MalbIX KoJieOaHUW, MPSIMOJMHEMHOE PACHpPOCTPAHEHUE CBETA, Pa3JIOKEHUE
0eforo cBeTra B CIEKTpP, M3yUYE€HUE CBOWCTB M300pa)K€HUs B IJIOCKOM 3€pKajie U CBOMCTB
M300paKeHusl MpeaMeTa B COOMpAONIel JIMH3e, HAONIO/IEHUE CIUIONIHBIX W JIMHEWYAThIX
CHEKTPOB H3JIYYEHHSI): CaMOCTOATEIBbHO COOMpaTh YCTAaHOBKY M3 HU30BITOYHOrO Habopa
000pyI0BaHUS, OMMCHIBATH XOJI OTBITA M €T0 PE3yIIbTaThl, (POPMYIHUPOBATH BHIBOIHI,



® [IPOBOJIUTh IpPU HEOOXOJUMOCTH CEPUI0 MPAMBIX M3MEPEHMH, OIpeNenss CpelHee 3HauCHHe
n3MepsieMol BenMuuuHBI ((POKYCHOE pacCTOsSHHE COOHMpAroIIe JUH3BI), OOOCHOBBIBATH BBIOOP
crioco0a u3MepeHust (M3MEPUTEIIBHOTO MPUOopa);

® [IPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTEN (PU3NUECKUX BETMYMH C MCIIOJIB30BAaHUEM IPSMBIX H3MEPEHHMA
(3aBUCHUMOCTh IIyTH OT BPEMEHH IPH PABHOYCKOPEHHOM JBM)XKEHUH 0€3 HadalbHOH CKOPOCTH,
nepuosia KojiebaHuii MaTeMaTHYecKoro MasTHUKA OT JUIMHBI HUTH, 3aBHCUMOCTH YIJIa OTPAKCHHS
CBeTa OT yIVla NAJACHUA M yIja IpeloMIIEHUs OT yrIja NaJeHHs): MJaHUPOBaTh HCCIEJI0BaHUE,
CaMOCTOSITEJILHO COOMpaTh YCTAaHOBKY, (DUKCHPOBaTh pE3yJbTaThl IOJTYYEHHOW 3aBUCHUMOCTHU
($u3MYEeCKUX BETMYMH B BUJE TaOIUI] U TPaUKOB, AETaTh BEIBOJBI IO pe3yJIbTaTaM MCCIIEI0BAHMS;

® [IPOBOJINTh KOCBEHHBIC M3MEPEHUsI (PU3MUECKUX BEIWYHMH (CpPEelHSs CKOPOCTh U YCKOPEHHE Tella IMpH
PaBHOYCKOPEHHOM  JBIDKEHHH, YCKOpEHHE CBOOOJHOTO  TaJeHHs, JKECTKOCTh TMPY>KUHBI,
KOX(QQUIMEHT TPEHHS CKOJIBXKEHHS, MeXaHWYeckas padoTa M MOIIHOCTb, 4YacTOTa M IEPHOA
Kosle0aHUH MaTeMaTHYeCKOro M IMPYXHHHOTO MAasTHUKOB, ONTHYECKas cuja cOOMparolieil JIMH3BI,
pPalMOAKTUBHBIA (OH): IUIAHUPOBATb H3MEPEHUs, COOMpaTh HKCHEPUMEHTAIBbHYIO YCTAHOBKY H
BBITIOJIHATE M3MEPEHUS, CIeays MPEIOKEHHOW WHCTPYKIMU, BBIYHCIATh 3HAYCHHE BEIUYMHBI H
aHAJM3UPOBATh MOJTyYEHHBIE PE3YIIbTATHI C YIETOM 3aJaHHOM MOTPEITHOCTH H3MEPEHHIA;

e co0III0/1aTh MPpaBHUJIa TEXHUKK 0€3011aCHOCTH MPpH padoTe ¢ 1a00paTOPHBIM 000pYL0BaHHEM;

® pa3In4YaTh OCHOBHBIC MPH3HAKH M3YyYCHHBIX (PU3MUYECKHX MOJENeH: MaTepualbHas TOYKa, aOCOIOTHO
TBEPIIOE TEJO, TOYECUHBIH HMCTOYHUK CBETa, JIyd, TOHKAas JIMH3a, IUIAHETapHAas MOJEIh aToMa,
HYKJIOHHAsI MOJIeJTb aTOMHOTO SI/Ipa;

® XapaKTepU30BaTh MPUHLUIBI IEHCTBUS N3yUYEHHBIX IPUOOPOB U TEXHUUYECKHX YCTPOMCTB C ONOPOM Ha
UX ONHCaHUs (B TOM YHUCIIE: CIMIOMETP, JAaTUUKH IOJIOKEHHsI, PACCTOSHUS M YCKOPEHHUs, pakeTa,
9X0JIOT, OYKH, MEPUCKOI, (oToanmnapar, ONTHUYECKUE CBETOBOBI, CHEKTPOCKOI, JT03UMETpP, KaMepa
Bunbcona), MCIoNb3ysl 3HaHUS O CBOMCTBAax (PU3MUECKUX SBICHUH W HEOOXOIMMBIE (HU3UUYECKHE
3aKOHOMEPHOCTH;

® IICTI0JIb30BATh CXEMbl U CXEMATUYHbIE PUCYHKU U3YyUEHHBIX TEXHHYECKUX YCTPOWUCTB, U3MEPUTEIbHBIX
pUOOPOB M TEXHOJOTHUECKUX TPOIECCOB NPU PEIICHUH yUeOHO--TTPAKTUIECKHUX 3a/1a4, ONTHUECKUE
CXEMBI JJIs IOCTPOEHUS N300pAKEHUH B TNIOCKOM 3€pKajie U COOMpAIOIIel JINH3E;

® [IPUBOANUTH TpUMEpPHl (HaXoIuTh MHGOPMAIMIO O TNpUMEpax) MPAKTUYECKOIO HCIIOJIb30BaHMS
(¢u3NYecKUx 3HAHUN B MOBCETHEBHOM KM3HM Ul obOecrieueHHsi 0€30MacHOCTH NpU OOpalleHUH ¢
npubopaMM U TEXHUYECKMMHU YCTPOMCTBaMH, COXPaHEHHs 3JI0pOBbsi U COOJIOJCHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPYXKAOIIEH cpere;

® OCYIIECTBIIATh TOWUCK WH(pOpMaMu (HU3HYECKOTO coJepkaHus B VIHTepHETe, CaMOCTOSTENEHO
bopMynHpysT TIOMCKOBBIH 3alpoc, HAXOMUTh ITyTH OIPEIEIICHUS IOCTOBEPHOCTH TIOyYEHHON
nHpOpMAIUY Ha OCHOBE MMEIOIINXCS 3HAHUHN M JIOTTOTHUTEIHHBIX UICTOYHUKOB,;

® JICITOJTE30BATh NP BBIMOJIHCHUH YIEOHBIX 3a/IaHUI HAYYHO--TIOMYJIAPHYIO JIUTEPATypy (HU3UUECKOTO
COAEpKaHUsA, CHOPABOYHBIE MaTepuaibl, pecypcbl ceth HHTepHET, BiIaaeTh NpUEMAMU
KOHCTICKTUPOBAHUS TEKCTa, peoOpa3oBaHus WH(POpMalUM U3 OJHOW 3HAKOBOW CHUCTEMBI B
APYTY1O,

® CO3/1aBaTh COOCTBEHHBIE MMCHMEHHBIE W YCTHBIE COOOIICHUSI HA OCHOBE MH(OPMAINH U3 HECKOIBKUX
WUCTOYHUKOB (PH3MUECKOTO COACPIKAaHUsS, MyOIMYHO TPEACTABIATh PE3yJIbTaThl MPOSKTHOW WIIH
HCCIEA0BATENIbCKON AEATENBHOCTH, MPU 3TOM TI'PAMOTHO HCIIOIb30BAaTh W3YYECHHBIM MOHATHIHBIN
amnmapar M3y4aeMoro pasjena (U3MKM M CONPOBOXKAATh BBICTYIUIEHHE IMpe3eHTaluel ¢ ydéTom
0CcOOEHHOCTEH ayTMTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoaundyecTBO 4acoB BﬂeKTpoﬂﬂble
Haumenosanue Buabl gesiTeJIbHOCTH 00y4AKOIIMXCH €
Ne Ipakruuec  (uuppoBbIie) -
pa3aesioB U TeM KoHTpoabHbIe yueToM padoueil mporpamMmsl
n/n Bcero -KHe 00paszoBaTebHbIE
NPOrpamMMbl padoTsI BOCIIMTAHUS
padoTbI pecypchl
Pa3zpnen 1. Pusuka u e€ poJib B IO3HAHNH OKPY:KaI0LIero Mupa
11 ®dusuka - HayKa O 9 bubmuoreka [JOK [wnarnor, HanpaBJIEHHbBIA HA pa3BUTHE
' Ipupoe https://m.eds00.ru/7f416194 Hay4HOH JIF0003HATEIbHOCTH
VYyeOHble cUTyalny, HalpaBJIeHHbIC HA
bubnnoreka [JOK OCO3HAHUE IEHHOCTH (U3NUECKOM
1.2 duznyecKkue BeITUINHBI 2 1
https://m.eds00.ru/7f416194 HayKH KaK MOUIHOTO MHCTPYMEHTa
OCHOBBI Pa3BUTHS TEXHOJIOTUHN
OBpucTHYeckas Oeceia, HalpaBlieHHas
13 EcrecTBeHHOHAayUYHBIN 5 1 bubnunoreka [JOK Ha OCO3HAHUE IIEHHOCTH (PU3NUECKON
' METO/1 IO3HAHUS https://m.edso0.ru/7f416194 HayK{ KaK MOIIIHOIO HHCTPYMEHTA
MO3HAHUSI MUPA
Hroro no pazneny 6
Paznea 2. [lepBoHauyanbHble CBeleHUS O CTPOEHHMH BellecTBa
bubnuorexa [IOK ITouckoBas Oecena, HalpaBiIeHHAs Ha
2.1 Crpoenue BemecTBa 1 .
https://m.edso0.ru/7f416194 pa3BUTHE HayYHOH JIF0O03HATEIBHOCTH
JBrxeHue n
N bubnuorexa [JOK JeqarenbHOCTh 10 Pa3BUTHIO HHTEpECA K
2.2 B3aHUMOIEHCTBHUE YACTHI] 2 1 .
https://m.edsoo0.ru/7f416194 HCCJICIOBATEILCKON AEATEIbHOCTH
BEIIECTBA
53 ArperaTHbIe COCTOSIHHSI 5 bubnmoreka [JOK [TouckoBas Gecena, HampaBIeHHAs Ha

B€IICCTBa

https://m.edsoo0.ru/7f416194

OTpeOHOCTh B (HOPMUPOBAHUH HOBBIX
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3nanuil. TBopueckas pabora,
HarpaBJICHHAs Ha TOBBIIICHUE YPOBHS
CBOEHU KOMIIETEHO

Hroro no pazneny 5

Pa3nen 3. /IBu:xeHue u B3aumMojieiicTBUe TeJl

31 Mexanunueckoe 3

IBIDKECHHE

bubmuoreka [JOK
https://m.edsoo.ru/7f416194

TBopueckas pabota, HanpaBJIeHHAs HA
IIOBBIILICHUE YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO
JeSITeIbHOCTD

I'pyknnoBas pabora, HarpaBiIeHHAs Ha

3.2 Nuepuusi, Macca, 4 bubnuoreka [IOK IUTAHUPOBAHKUE CBOETO PAa3BUTHS B
' IJIOTHOCTh https://m.edso0.ru/7f416194 IPUOOPETEHUH HOBBIX (PU3UUECKUX
3HAHHUH.
IIpakTrikyM, HaIIpaBJICHHBIN Ha
3.3 Cuna. Buas! cun 14 1 Bubmmorexa LIOK a3BUTHE UHTEpeca K
' St https://m.edso00.ru/7f416194 P P .
UCCIIEI0BATEIbCKON AEATEIBHOCTH.
Hroro no pazneny 21

Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUIAKOCTEH M ra30B

[asnenue. Ilepenaua
JIaBJICHUS TBEPIABIMU

41 3
TeNaMH, )KUIKOCTSIMHU U
rasamu

4.2 JlaBrieHue KUIKOCTH 5

4.3 AtmocdepHoe naBieHNE 6

bubmuorexa [JOK
https://m.edsoo.ru/7f416194

bu6mmorexa [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK

MortuBanuonHas 6ecena, HarpaBiIeHHAS
Ha aKTUBHOE Y4YacTHE B PEILICHUU
MPAKTHUYECKHX 3a7a4, TPeOYIOIUX B
TOM 4ucie (PU3NIEeCKUX 3HAaHUH.
becena, HarpaBneHHas Ha OPUEHTALINIO
Ha MpUMEHEeHUe PU3NIECKUX 3HAHUN
JUTSL pEIIeHUs 33]1a4 B 00JIacTH
OKPYXKarOIIEeH CpeabL.

becena, HampaBieHHAs HAa OPUCHTALIUIO
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Ha MPUMEHEHUe (PU3NYecKrX 3HAHUH
JUIs pelleHus 3a7a4d B 00JacTu
OKpY KaroIlen Cpeibl.

JleicTBUE KUAKOCTHU U

TBopueckas pabora, HanpaBJIeHHas Ha

44 rasa Ha orpyxEHHOE B 7 3 bubmorexa HOK BOCHPHATHE ICTETUUCCKNX KAUeCTB
' py https://m.edsoo.ru/7f416194 p .
HUX TeJIO (hu3HUecKoil HayKH.
Uroro no pazneny 21
Paznea 5. PaGora n MomHOCTDH. JHEprus
[IpoekTHas 3a1a4da, HarIpaBJICHHAs Ha
5.1 Pabora 1 MOIIHOCTH 3 1 bubmorexa LIOK aKTMBHOE yYacTHE B PEIICHUN
' https://m.edso00.ru/7f416194 Y P
MPAKTHYECKHX 3a7ad.
JlesTeIbHOCTh, HAMPaBJICHHAS HA
5.2 IIpocTrie MeEXaHU3MBI 5 1 bubmorexa LIOK aKTHBHOE Y4YacTHE B PEIICHUN
' P https://m.eds00.ru/7f416194 Y P
MPAKTHYECKUX 3a7au.
Jwnarnor, HanpaBJIE€HHbBIA HA OCO3HAHUE
bubnuoreka IHOK €HHOCTH (pU3MUYECKOM HAYyKH KaK
5.3 MexaHnueckast JHEpIrust 4 R B ¢ y
https://m.edsoo.ru/7f416194 MOILIHOT'O HHCTPYMEHTA OCHOBBI
pa3BUTHS TEXHOJIOTHIA.
Uroro no pazneny 12
IIpakTHKy™M, HalpaBJICHHBIN Ha Ha
OCO3HaHUe Ae(PUIIUTOB COOCTBEHHBIX
PesepBHoe Bpems 3 . .
3HAHUN U KOMIIETEHTHOCTEN B
o0nactu (pU3HKH.
OBIIEE KOJIMYECTBO
i 68 12

YACOB I10 ITPOTPAMME
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8 KJIACC

KoanuecTBO 4acoB DJIeKTPOHHbIE Buanl nessreLHOCTH
HanmeHnoBanme
Ne (uudgposbie) o0y4Jaromuxcs ¢ y4eTomMm
pa3eiioB U TeM Konrpoabnbsie IIpakTHyeckue .
n/n Bcero o0pa3oBaTe/bHbIE padGoueii mporpaMmbl
NpOrpamMmbl padoThI padoThI
pecypcsl BOCIUTAHUS
Pazgen 1. TenioBble siBJICHUSA
. Jwnanor, HanpaBIeHHBIA HA
CrpoeHue u cBoiicTBa bubnmnorexka HOK .
11 7 pa3BUTHE HAYYHOU
BEIECTBa https://m.edsoo.ru/7f4181ce
T0003HATENbHOCTH
JlesTenpHOCTh 110 Pa3BUTHIO
1.2 TeruoBbie IpoLIECChI 21 1 5 bubmmorexa [JOK HWHTEpeca K UCCIIEA0BATEIIbCKOM
' P https://m.edsoo.ru/7f4181ce P
JIESITEIIBHOCTH
Hroro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS
DneKTpuUecKue 3apsabl.
bu6nuoreka [IOK
2.1 3apsKEHHBIE TeJla U UX 7 1
. https://m.edsoo.ru/7f4181ce
B3aMMO/ICHCTBUE
JlesTenbHOCTh 10 0OCO3HAHUIO
. [IEHHOCTH 0€30MacHOro 00pasa
IlocTosHABIH bu6nuoreka [IOK
2.2 . 20 1 7 JKU3HHU C DJIEKTPUYECKUM
AJIEKTPUYECKHUIN TOK https://m.edsoo.ru/7f4181ce
000py/I0BaHUEM B IOMAIIHUX
YCIIOBUSAX
['pynmoBas paboTa Ha
bubmmoreka [JOK OpPMHUPOBaHKE TOTPEOHOCTH BO
2.3 MarauTHbIC SBJICHUS 6 1 15 1 popmmp . P
https://m.edsoo.ru/7f4181ce B3aMMOJICVICTBUH B BBIIIOJIHEHUN
HCCIIETOBAHUM.
2.4 DneKTpOMarHuTHasI 4 bubmmoreka [IOK MotuBanonHas 6ecena,
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WHIYKIUA

https://m.edsoo.ru/7f4181ce

HaIlpaBJI€HHAsl HA IEHHOCTHOE
OTHOIIICHUE K JOCTUKEHUSIM
POCCUHCKHX YUEHBIX-(PU3UKOB.

Hroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

37

68

14.5

[IpakTukym, HampaBJICHHBIN Ha
Ha 0CO3HaHue Ae(PUIUTOB
COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH B 00J1acTH
bu3uKH.
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9 KUIIACC

KoanuyecTBO 4acosB DJIeKTPOHHbIE Bunnl gesiTeJLHOCTH
HaumenoBanmue
Ne (undgposbie) 00y4aroUUXCA C y4eTOM
pa3iesioB U TeM Kontpoabubie IIpakTnueckue N
n/n Bcero o0pa3oBaTte/bHbIE padoueii mporpamMmbl
NPOrpamMmabl padoThI padoThI
pecypcbl BOCIUTAHUS
Pa3znen 1. Mexanuveckne siBJIeHUSA
Juanor, HanpaBIeHHBINA Ha
Mexanunueckoe
bubnmnoreka HOK IJIAHUPOBAHUE CBOETO PA3BUTHS
1.1 JBUKCHHE U CIIOCOOBI 10
https://m.edsoo.ru/7f41a4a6 B IPUOOpETEHUHN (PU3NYECKUX
€ro ONuCcaHus 3
3HaAHUHN
OBpucTHieckas Oecena,
HaIpaBJICHHAs HA TTOBBIIICHUE
. bubmuorexa [JOK .
1.2 B3aumopeiictBue ten 20 1 YPOBHSI CBO€HM KOMIIETEHTHOCTH
https://m.edsoo.ru/7f41a4a6
4yepe3 MPaKTUYECKYIO
JeSTETLHOCTD.
I'pynnosas pabota,
HarpaBJeHHAs Ha TUIAHUPOBAHKE
bu6nuoreka [IOK
13 3aKOHBI COXpaHEHUs 10 CBOETO pa3BUTHUS B
https://m.edsoo.ru/7f41a4a6
pUOOpPETEHNH HOBBIX
(bu3nYEeCKUX 3HAHUI.
Hroro no pazneny 40
Pa3jnen 2. Mexanuveckne KoJie0aHus U BOJIHBI
ITouckoBas Oecena,
HalpaBJ€HHasi HA OCO3HaHUE
MexaHn4eckue bu6nuoreka [IOK .
2.1 7 LIEHHOCTH (PU3HUECKON HAyKH
Kose0aHus https://m.edsoo.ru/7f41a4a6
KaK MOIIIHOTO HHCTPYMEHTA
pa3BUTHS TEXHOJIOTUH.
2.2 MexaHuYeCKUEe BOJTHBI. 8 1 bubnmoreka [JOK TBopueckas padora,



https://m.edsoo.ru/7f41a4a6
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3ByK

https://m.edsoo.ru/7f41a4a6

HaTpaBJIeHHAS HA BOCIIPHUSITHE
ACTETUYECKUX KAueCTB
(bu3mdIecKoil HaAyKH.

Hroro no pazgeny

Pa3znen 3. DiieKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJHBI

15

DIIEKTPOMarHuTHOE IoJje

ITouckoBas 6ecena,

3.1 1 DJICKTPOMAarHUTHBIC 6 bubmorexa [JOK HampaBJICHHAS HA pa3BUTHE
' p https://m.edsoo.ru/7f41a4a6 p . p
BOJIHBI HAYYHOU JTI0003HATEILHOCTH.
Hroro no pazneny 6
Paznen 4. CBeToBbI€ sIBJIEHMSI
OBpHcTHYECKas Oecena,
41 3aKOHBI 6 bubmuorexa [JOK HaIpaBJICHHAs Ha BOCIIPUSTHE
' pacIpoCTpaHEHHUs CBETA https://m.edsoo.ru/7f41a4a6 JCTETUYECKUX KAYECTB
(u3nuecKoil HayKH.
[IpakTrkym 1o popMUpOBaHHIO
JIMH3BI B ONTUYECKHE bu6nuoreka [IOK P Y opwip .
4.2 6 MHTEpEca K UCCIEeI0BATENbCKOM
npudopbI https://m.edsoo.ru/7f41a4a6
JIEATEILHOCTH.
[IpoekTHas 3a1aua
Paznoxenue 6enoro bu6nuoreka LIOK P ’
4.3 3 HaIpaBJICHHAs Ha pa3BUTHE
CBETA B CIIEKTP https://m.edsoo.ru/7f41a4a6 .
HAYYHOU TH0003HATENFHOCTH.
Wtoro no pazneny 15
Paznen 5. KBanTtoBble siBJ1eHUs
Hcnyckanue n VYyeOHas cuTyanus,
5.1 TTOTJIONICHHE CBETa 4 bubmorexa TIOK HampaBJICHHAs Ha Pa3BUTHE
' https://m.edsoo.ru/7f41a4a6 P . P
aTOMOM HAYYHOU TH0003HATENFHOCTH.
5.2 Ctpoenune aToMHOTO 6 but6mmoreka [IOK JleaTenbHOCTH 110
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spa
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(hopMUPOBAHHUIO OCO3HAHMSI
IIEHHOCTH O6e30macHoro oopasa
JKU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE.

5.3

S nepHblie peakuuun

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a4a6

I'pynmoBast pabota Ha OCO3HaHHE
II00ATLHOTO XapakTepa
9KOJIOTMYECKUX MPOOIIEeM U
MyTeH UX peIICHHS.

Uroro no pazneny

Pa3pnen 6. [loBTOopuTe1bHO-00001Ia01IHIT MOAY /1B

6.1

[ToBTOpeHue n

00o01IeHne coepIKaHus
Kypca ¢u3uku 3a 7-9

KJ1accC

bubnnoreka IIOK
https://m.edsoo.ru/7f41a4a6

[IpakTKyM™m, HaIpaBJICHHBIN Ha
Ha 0CO3HaHue 1e(pULInuTOB
COOCTBEHHBIX 3HaHUH U
KOMIIETEHTHOCTEH B 00J1aCTH
buzuky.

Hroro no pazneny

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» ®usuka, 7 xknacc/ [epsimkun A.B., O611ecTBO ¢ OrpaHUYeHHON
O0TBETCTBEHHOCTHIO «JIPODAY; Akuinoneprnoe odiectBo «M3aaTenbeTBo
«IIpocBenienue»

» Gusuka, 8 knacc/ [epoimkun A.B., O01iecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «/[PODAY; AkinonepHoe o0uiectBo «M3aarenbcTBO
«ITpocsemenue»

» Gusuka, 9 knacc/ [epsimkun A.B., I'yrHuk E.M., O611ecTBO ¢ OrpaHUYeHHOM
O0TBETCTBEHHOCTHIO «JIPODAY; Akninonepnoe odiectBo «M3aaTenbeTBO

((HpOCBGHIGHHG»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET
Poccuiickas anektpoHHas mikoja https://resh.edu.ru/

bubanorexa L{IOK https://urok.apkpro.ru/






