OcHoBHast 0Opa3oBaTenbHas MporpaMma
ocHOBHOTO 0011ero oopazoBanust MAOY «Adonunckas CILI»
yTBepxkAeHa npukazoMm ot 31.03.2022 Ne 79

CaynuH
Nropb

PaGouyasi nporpamMmma y4eOHOro npeamera
Pusnka

Pabouas mporpamMma 1o mpeIMeTy Ha YpPOBHE OCHOBHOTO O0IIero ooOpa3oBaHus
cocTraBiieHa Ha ocHoBe TpeOoBaHMI K pe3yabTaTaM OCBOEHHUS IPOTPaMMbl OCHOBHOTO OOIIETO
oOpazoBanusi DenepanbHOrO TOCYAAPCTBEHHOTO 00pPa30BaTENBFHOIO CTaHAAPTa OCHOBHOTO
obmero obpazoBanus (IIpukaz Munnpocsemenus Poccun ot 31.05.2021 r. Ne 287) (manee —
dI'OC 000), Ilpumepnoit paboueld mnporpamMmbl MO TpeaMery (ogoOpeHa perieHueM
benepanbHOro yueOHO-METOIUYECKOTO 00BEIUHEHUS M0 00IIeMy 00pa3oBaHuIo, IpoTokom 3/21
ot 27.09.2021), a Tak)ke OpUEHTUPOBaHA Ha ILEJEBbIC MPUOPUTETHI, CHOPMYIUPOBAHHBIE B
[TpumepHoii paboueil mporpaMMe BOCIIUTAHHUS.

VY4eOHBIM MIaHOM Ha 00s3aTeNIbHOE W3ydeHHe y4eOHOro mpeaMera oTBoautcs 238 d
3a Tpu roja oOydeHus mo 2 4 B Hememo B 7 M 8 Kiaccax u 1o 3 4 B Henento B 9 kiacce. B
TEMaTUYEeCKOM IUIAHUPOBAHUU JUISl 7 M 8 KIIACCOB MPEIOJIAraeTcsi pe3epB BpEMEHHU, KOTOPBIN
YUUTEIb MOXET HCIOIb30BaTh IO CBOEMY YCMOTPEHHIO, a B 9 Kjacce — MOBTOPHUTENBHO-
00001I1aI0ITHIT MOTYITb.

1. Conep:xkanue yueOHOro nmpeamera

7 kiacce

Pazgen 1. ®usuka u e€ posib B MO3HAHUHU OKPYKAIOLIEro MUpa
®uznka — Hayka o npupoze. Asnenus npupoas (MCI1). dusnueckue sBICHUSA: MEXaHUUECKUE,
TEIUIOBbIE, AIEKTPUUYECKUE, MAaTHUTHBIE, CBETOBbIE, 3BYKOBBIE.
Odusnueckue BeauuuHbl. M3mepenune (Qusmueckux BenuuuH. Pusznyeckue MNpUOOPHI.
[TorpemHoCcTh H3MEpeHUi. MeXayHapogHasi CUCTEMA E€ANHMII.
Kak ¢u3uka u apyrue ecTeCTBEHHBbIE HAyKU WM3Y4arOT IMpuUpony. EcTecTBEeHHO-HAYYHBIH METON
MO3HAHUsA: HAOJIOJIeHNe, TOCTAHOBKAa HAyYHOI'O BONPOCA, BBIABMXKECHHE TUIOTE3, SKCIEPUMEHT
M0 MPOBEPKE TUTIOTE3, 00BsICHEHNE HaOMI01aeMoro sBieHus. Onrcanue GU3nUecKuX sIBICHUN C
ITOMOIIBIO MOJIEIIEH.

JdemMoHcTpanuu
1) MexaHunueckue, TEIIOBbIC, JEKTPHYCCKIE, MATHUTHBIC, CBETOBBIC SIBIICHHS.
2) ®usnyeckue NpUOOPHI M MPOIEAypa MPSIMBIX H3MEPEHHH aHAJIOTOBBIM M ITU(PPOBHIM

npubOpoOM.

JlaGopaTopHble paGoThl M ONBITHI (30ech U Oanee NPUBOOUMCS PACUIUPEHHBI NepeyeHdb
1abopamopHelx pabom U ONLIMOS, U3 KOMOpOo20 Yyuumenb Oeidem 6ulO0p N0 CB0eMY
VCMOMPEHUIO U ¢ Y4EMOM CRUCKA IKCNEPUMEHMANbHLIX 3a0aHUll, npediazaemvlx 6 pamxax OI' D
no ¢uzuxe)

1) OmnpenencHue HEHbI ISICHHS KAl U3MEPUTEIBHOTO MPUOOpA.

2) H3mepeHue pacCTOSHHIA.

3) Hsmepenne 00bEMa KUAKOCTH U TBEPOTO TeEa.



4) OnmnpeneneHne pa3MepoB MaJIbIX TEI.
5) Hsmepenue Ttemmeparypbl IpH IOMOIIM JKUJIKOCTHOIO TEpMOMETpa M JaT4HKa
TEMIEPATYpHI.
6) IlpoBencHue uCCIEIOBaHUS IO TPOBEPKE THIIOTE3bl: JAIBHOCTh MOJETA IIApPHKA,
MYLIIEHHOTO TOPU30HTAIBHO, TeM 0OJIbIle, YeM OOJIbIle BBICOTA ITYCKa.
Pasznes 2. [lepBoHayasibHbIE CBe/IeHNsI 0 CTPOCHUM BelllecTBa
Crpoenue BemiecTBa: aTOMbl M MOJIEKYJIBI, UX pa3Mepbl. ONbITHI, JOKa3bIBAOLUIUME JTUCKPETHOE
CTPOCHHE BEILIECTBA.
JBuxenne wyactuy BeniecTBa. CBsS3b CKOPOCTH JBMJKEHHMSI 4YacTUL C TEMIEPATYPOM.
bpoynoBckoe nBmxkeHue, auddysus. BzaumMmopeicTBre 4YacTHIl BEUIECTBA: NPUTSKCHHE U
OTTaJIKUBAHUE.
ArperaTHble COCTOSIHUS BELIECTBA: CTPOEHUE ra30B, KUAKOCTEH U TBEPABIX (KPUCTATUINYECKUX )
Ten. B3auMocBsI3p MEXy CBONHCTBAMHM BEIIECTB B Pa3HBIX arperarHbIX COCTOSHUSIX U MX
ATOMHO-MOJIEKYJISIpHBIM cTpoeHHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUIA BOJBI.
JdeMoHcTpamun
1) Habmronenue OpOyHOBCKOTO IBHIKCHHS.
2) Hao6moaenue quddysum.
3) HaOmronenue siBICHUH, OOBSCHSIOIIMXCS TPHUTSHKEHHEM WM OTTAIKABAHHEM YaCTHII
BELIECTBA.
JlabGopaTopHble padoThl U ONBITHI
1) OrieHka quaMeTpa aToMa METOIOM PSIIOB (C MCIOJIb30BaHHeM (oTorpaduii).
2) OmbIThI 110 HAOJIIOICHUIO TEIIOBOTO PACIINPEHHS Ia30B.
3) OmnbIThI 10 OOHAPYKEHUIO ICHCTBUS CHII MOJIEKYJISIPHOTO TIPUTSKCHUS.
Pa3nen 3. /IBu:xeHne ¥ B3auMo/ielicTBUE TeJl
Mexanuyeckoe nuxeHue. PaBHomepHoe M HepaBHOMEpHOe JBHkeHHE. CkopocTb. CpenHsis
CKOpOCTb IIPU HEPABHOMEPHOM JIBH>KEHUH. Pacuér nmyTu U BpeMeHU JABUKECHUSI.
SIBnenue uHepuuu. 3aKOH MHEpIUH. B3anMopelicTBue Tel Kak NpUYMHA U3MEHEHUS CKOPOCTU
IBUKEeHHs Tell. Macca kak Mepa uHepTHOCTH Tena. [ImoTHocTs BenjectBa. CBSA3b IUNIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00BEMA BEIIEeCTBA.
Cuna kak xapakTepucTuka B3auMmojencTBusa Ten. Cuna ynpyroctd M 3akoH ['yka. M3mepenue
CHJIBI C TOMOILIBIO JWHAMOMETpa. SIBIeHHE TATrOTeHHs M cuia TsokecTH. Cuila TSHKECTH Ha
npyrux miaderax (MC). Bec Tena. HeBecomocTs. CiiojkeHHe cuil, HapaBIEHHBIX MO OJHOM
npsimoid. PaBHogelicTByromas cui. Cuna tpenus. TpeHue ckonbkeHus U TpeHue nokost. Tpenue
B nipupoae u rexuuke (MC).
JdemMoHcTpanuu
1) HabmroneHnne MEXaHUYECKOTO JABHIKCHUS TEla.
2) H3mepeHue CKOPOCTH MPSIMOIMHEHHOTO JIBHKCHUSI.
3) HaGnroneHue sIBICHUST HHEPIUH.
4) HaOmroneHne U3MEHEHUs! CKOPOCTH MTPU B3aUMOJICHCTBUH TEIT.
5) CpaBHeHHE Macc MO B3aUMOJCHCTBHUIO TEJl.
6) CroxxeHue CHJI, HAPABICHHBIX MO OJJHOM MPSIMOHU.
JlabopaTopHbie padoThl U ONBITHI
1) OmpenencHue CKOPOCTH PABHOMEPHOTO  JBIDKEHHs  (IIapUKa B IKHIKOCTH, MOJICIH
AIIEKTPUYECKOTO aBTOMOOWJIS U T. 11.).
2) OmpeneneHue CcpelHEH CKOPOCTH CKOJBbKEHHs Opycka WM [IapuKa 0 HAKIOHHOM
MJIOCKOCTH.



3) OrmpeneneHne MIOTHOCTH TBEPAOTO TeA.
4) OmnbITBI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pPACTsDKeHHs (AeopManuu) MpPYKUHBI OT
IIPUIIOKEHHOMN CUJIBI.
5) OmbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHIIBI TPEHHS CKOJIbXKEHHsI OT CHJIbI JAaBJICHUS U
XapakTepa COIPUKACAIOLINXCS TOBEPXHOCTEH.
Paszneun 4. /laBjieHne TBEPABIX TeJl, )KMIKOCTEH U ra3oB
Jasnenne. CriocoObl yMEHBUIEHHUsS W YBEJIMYEHUs JaBieHus. JlaBneHue raza. 3aBUCHUMOCTb
JlaBJIeHUs ra3a oT 00béMma, Temreparypsl. [lepenada naBineHus TBEPABIMU TEIAMHU, KUAKOCTIMU
u razamu. 3akoH Ilackans. ITHeBMaTnyeckue MalimHbl. 3aBUCHUMOCTb JABJICHUS JKUAKOCTH OT
rnyounsl.  ['mapocratuueckuit  mapagokc. CoobOmiaronuecss  cocyasl.  ['mapaBinuueckue
MEXAHU3MBI.
Atmocdepa 3eman u atmocepHoe naBineHue. [IpuarHbI CyIecTBOBaHUS BO3AYIIHOW 000I0UKH
3emuu. OnbiT Toppuuennu. 3mepenue arMocepHOTO aBieHHs. 3aBUCUMOCTh aTMOC(EPHOTO
JIaBJIEHUS OT BBICOTHI HaJl ypoBHEM Mopsl. [IpuGops! 11 u3mepenus aTMochEepHOro JaBieHHs.
JlelicTBuE KUAKOCTHU U ra3a Ha Morpyk€HHOe B HUX TeJo. BeITankuBatomas (apxuMeioBa) cuia.
3akoH Apxumena. IlnaBanue ten. Bo3nyxomnnaBanue.
JdeMoncTpamun
1) 3aBHCHUMOCTb JaBJICHUS ra3a OT TEMIICPATYPBhI.
2) Tlepenaua naBiieHHs )KUIAKOCTBIO U Ta30M.
3) CooOrraronmecs CoCy/Ibl.
4) T'mapaBIUYECKHid Ipecc.
5) TlposiBneHue neicTBUsI aTMOCHEPHOTO AABICHHUSI.
6) 3aBHCHMOCTH BBITAJIKHBAIOIICH CHIIBI OT 00bEMa MOrPYKEHHOW YacTW Tela M IUIOTHOCTU
AKHUJIKOCTH.
7) PaBeHCTBO BBITAIKMBAIOLICH CHIIbI BECY BHITCCHEHHOM JKUJIKO- CTH.
8) VYcnoBue miuaBaHus Tell: IUIABAHUE WM MOTPYKEHUE TEN B 3a- BACUMOCTU OT COOTHOLICHHS
IJIOTHOCTEH TeNa U JKUJKOCTH.
JlabGopaTopHbie padoThl U ONBITHI
1) HWccnenoBanue 3aBUCMMOCTH Beca Tea B BOJIe OT 00bEéMa NOTPYKEHHOW B )KUIAKOCTh YaCTH
Tena.
2) OmnpeneneHne BBITATKUBAIOIICH CHJIBI, ACHCTBYIOIICH Ha TEJO0, TOTPYKEHHOE B )KUAKOCTb.
3) TlpoBepka HE3aBUCHMOCTH BBITAJIKHBAIOIICH CHIIBI, ACHCTBYIOIICH HAa TENO B JKUIKOCTH, OT
Macchl Tela.
4) OrbIThI, JEMOHCTPHUPYIOLIHE 3aBHCUMOCTh BBITAIKUBAIOLICH CHJIBI, JEHCTBYIOIICH Ha TEJIO B
KUAKOCTH, OT 00BbEMA MOTPYKEHHON B )KUJIKOCTh YACTH T€Ja U OT MJIOTHOCTH KUAKOCTH.
5) KoHcTpyupoBaHue apeomMerpa  WJIM  KOHCTPYUPOBAHUE  JIOJKH U OMNpeseieHue e
Ipy30II0ABEMHOCTH.
Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
Mexanuueckast pabota. MOIIHOCTb.
[TpocTble MexaHM3MBI: pblUar, OJIOK, HAaKJIOHHAs IJIOCKOCTh. [IpaBuiO paBHOBecHs phlyara.
[IpumeHeHne mpaBuUia paBHOBECHS pbluara K OJOKy. «3onoroe mpaBuiio» mexaHuku. KITJ
IPOCTHIX MeXaHU3MOB. IIpocThie MEXaHU3MBI B OBITY M TEXHUKE.
Mexannueckas sHeprusi. Kunetnueckas u noteHuuansHas sHeprus. [IpeBpamienue ogHoro Bujaa
MEXaHUYECKOM 3HEepruu B APyroul. 3aKOH COXpaHEHHS SHEPTUU B MEXAHHKE.
JdemMoHcTpanuu
1) TIpumMepbl MPOCTHIX MEXaHU3MOB.



JlaGoparopHbie padoThbI M ONBITHI
1) Omnpenencuue pabOThI CHJIBI TPEHHSI TPH PABHOMEPHOM JIBUXKE- HHU Teja 10
TOPU30HTAIILHON IIOBEPXHOCTH.
2) MHccnenoBaHue ycaoBUM pPaBHOBECHS pblyuara.
3) HUsmepenue KITJ] HaKTOHHOM TIOCKOCTH.
4) H3y4yeHue 3aKOHA COXPAHEHUS] MEXaHHUYECKOI SHEPTUH.

8 kunace

Paznen 6. TensioBuIe ABJIeHUSA
OcHOBHBIE TOJIOXKEHHSI MOJIEKYJIIPHO-KMHETUUECKON TEOpUM CTpPOEHus BellecTBa. Macca u
pa3Mepbl aTOMOB U MOJIeKyJl. OnbIThl, TOATBEPKIAOIINE OCHOBHBIE MOJIOKEHUS MOJIEKYIISIPHO-
KUHETUYECKON TEOPHH.
Mogenn TBEPAOTo, XKHUIKOTO M Ta3000pa3HOrO COCTOSHUM BemiecTBa. Kpucramimdeckue u
amop¢usbie Tena. OObsCHEHUE CBOMCTB ra3oB, )KUIKOCTEH U TBEPBIX TEJ HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMauyuBaHME€ M KalnWULAPHbIE sIBJICHHS. TeroBoe
pacIIMpEHHE U CKATHUE.
Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEINIOBOTO JBUKEHUS YACTHUL.
Buaytpennsass osHeprus. CnocoObl HW3MEHEHMs BHYTPEHHEH OJHEpruu: TeIvionepenada Hu
coBepieHre padoThl. Bupl Temonepeaadu: TeIoNpoOBOHOCTh, KOHBEKIHS, U3TyYCHHUE.
KonuuectBo TemioTel. VYaenbHas TEIIOEMKOCTh BellecTBa. TemiooOMeH U TemIoBoOe
paBHOBecHe. YpaBHEHHUE TeIUloBOro OanaHca. IlnaBieHue m oTBepleBaHHE KPUCTANIMYECKUX
BelIeCTB. Y AenbHas Terora miasienus. [lapooOpasosanne u konaeHcanus. Vcnapenue (MC).
Kunenue. YnenbHas Ttemnora mnapooOpa3oBaHHUs. 3aBUCUMOCTb TeMIepaTypbl KUIIEHUS OT
aTMoc(hepHOro JaBICHHUS.
BnaxuocTs Bo3ayxa.
OHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHUS.
[Tpuntumner paboTe! TeroBbix asurareneid. K1/l TeroBoro npurarens. TeniaoBsie IBUTAaTeIu U
3ammTa okpyxkaromieit cpenst (MC).
3aKOH COXpaHEeHMsI U IPEBPALICHHS SHEPTUHU B TeIUIOBBIX mpoueccax (MC).

JdemMoHcTpanuu
1) Habmronenue 6pOyHOBCKOTO BHKCHHS.
2) HaOmronenue nubdysum.
3) HaGmroneHue sIBICHUN CMauyUBAHUS M KATMIUIAPHBIX SIBICHHI.
4) HabmroieHre TETTOBOTO PACIIUPEHHS TET.
5) H3meHeHue naBieHNs ra3a IPU U3MEHEHUU 00bEMa M HArpeBaHUU WITH OXJIaXICHHU.
6) IlpaBuia u3MepeHHs TEMIIEPATYPHI.
7) Bunsl Temionepenayu.
8) OxuaxaeHue Mpyu COBEPIICHUH PabOTHI.
9) HarpeBaHue npu COBEPUICHUN PAOOTHI BHEITHUMH CHIIAMHU.
10) CpaBHeHUE TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB.
11) HaGnroieHue KUIeHusl.
12) HaGroieHue MOCTOSTHCTBA TEMITEPATYPhI MTPH TUTABJICHHH.
13) Moenu TeIIoBbIX IBUTATENIEH.

JlaGopaTopHblie padoThI U ONBITHI

1) OmbIThI 10 OOHAPYKEHUIO ACHCTBUS CHUII MOJICKYJIIPHOTO MTPUTSKEHHUS.
2) OmBITHI IO BRIPANIMBAHUIO KPHCTAJUIOB MOBAPSHHON COJIM MJIH caxapa.



3) OmbITHI 110 HAOIIOACHUIO TEITIOBOTO PACIIUPEHUS Ia30B, KUAKOCTEH U TBEPABIX TEIl.
4) OmnpeneneHue AaBIeHNUs BO3ayXa B OaJUIOHE IITIPUIIA.
5) OnbIThl, JICMOHCTPUPYIOIIME 3aBUCUMOCTh  JIaBJICHHUS  BO3JyXa OT €ro o0béMa u
HarpeBaHUs WK OXJIAXKICHHS.
6) IlpoBepka TrHIOTE3bl JIMHEHHON  3aBHCHMOCTH  JUIMHBI ~ CTOJOMKAa JKHJIKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TEMIIEPATYPHI.
7) HaOmronenue n3MeHeHUs] BHYTPEHHEH SHEPruy Teja B pe3yibTare TeIionepeaadu U paboTsl
BHEIIIHUX CHIL
8) HccnenoBaHue siBIEHHS TEINIOOOMEHA IIPH CMEIIMBAHUH XOJIOJHOW U TOPSIYEH BOJIBL.
9) OmpeneneHne KOIUYECTBA TEIUIOTHI, MOJYYCHHOIO BOJOW MPU TEIUIOOOMEHE C HarpeThiM
METAJUTMYECKUM IIHIINHIPOM.
10) OmpenencHue yenbHON TEIUIOEMKOCTH BEIIIECTBA.
11) UccnenoBanue mpoiiecca UCIapeHus.
12) OnpeneneHue OTHOCUTEIBHON BIAXXHOCTH BO3yXa.
13) OnpenenceHue yaenbHON TEIIOTHI [UIABJICHUS JIb/IA.
Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
Onextpuzanus Ten. JIBa poja 3JIEKTpUYECKHUX 3apsAfoB. BzanMonelcTBHe 3apspKEHHBIX Tel.
3akoH KyrnoHa (3aBUCHMOCTB CHIIBI B3aMMO/ICHCTBHSI 3apPsDKEHHBIX TEJT OT BEJIMYHMHBI 3apsi/IoB U
PacCTOSIHUS MEXTY TeJIaMH ).
OnexkTtpudeckoe mose. Hampspk€HHOCTH dnekTpudeckoro moist. [IpuHnun cymepno3unuu
AIIEKTPUYECKHUX I0JIeH (Ha KaUECTBEHHOM YPOBHE).
Hocutenu snexkTpuyeckux 3apsioB. DJIEMEHTapHbIM 3neKkTpuueckuil 3apan. CTpoeHue aroma.
[TpoBOIHUKY U JUAIEKTPUKHU. 3aKOH COXPaHEHMS JJIEKTPUUYECKOTO 3apsiza.
ONeKTpUYECKUil TOK. Y CIIOBUS CYIIECTBOBAHUS IEKTPUUECKOrO TOKa. MICTOYHUKH TOCTOSTHHOTO
TOKa. JIeHCTBUS 3JIEKTPUYECKOTr0 TOKa (TEIJI0BOE, XMMHUYECKOE, MAarHUTHOE). DJIEKTpUUYECKUN
TOK B JKHJIKOCTSIX M ra3ax.
Onekrpuueckas nenb. Cuna Toka. DnekTpudyeckoe HampspkeHue. COnpoTUBIIEHHE NMPOBOIHUKA.
YaenpHOE compoTHBIeHHE BemlecTBa. 3akoH Oma st ydacTka nenu. IlociemoBarenbHoe u
napajieIbHOE COSAMHEHUE TPOBOIHUKOB.
Pabota u MouHOCTH 3MeKTprUecKoro Toka. 3akoH J[xoyns— JleHma. DnekTpuyeckue Lenu u
NOTpeOUTENH IEKTPUIECKOM SHEprun B ObITY. KOpoTKoe 3aMbIkaHMe.
[TocTtossHHBIE MarHuThl.  B3aumopneicTBUe  MOCTOSHHBIX ~ MAarHUTOB. MarHuTHoe IoOJe€.
MarunutHoe nosie 3eMiIn ¥ ero 3HaueHue Juisd xKu3Hu Ha 3emute. OnbiT Opcrena. MarHuTHoe nose
AJIEKTPUUYECKOTO TOKa. [IpMeHeHne JIeKTPOMarHuToB B TeXHUKe. J[eficTBHE MAarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBUTATENb IIOCTOSHHOTO TOKa. Vlcmomb3oBaHue
AIIEKTPOABHUTATENEH B TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.
Onpiter  ®apanes. SIBneHue  snekTpoMarHUTHOM — uHAyKuuu. Ilpa- Buio  JleHna.
OnektporeHeparop. CrnocoObl TMONMy4YEHUs SJEKTpUYe- CKOM DHEPruu. ODJIEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTHH.
JdemMoHcTpanuu
1) DnexTpu3zanms Te.
2) JlBa poja 3JIEKTPUYECKUX 3apsA0B M B3aUMOJICHCTBUE 3apsi- )KEHHBIX TeEIl.
3) VYcTpoiicTBO M AEHCTBUE IEKTPOCKOIIA.
4) DrekTpocTaTHuYecKas MHIYKITHUS.
5) 3akoH COXpaHEHHS JIEKTPUUSCKHX 3apsI0B.
6) TIpOBOJHUKH U AUDIICKTPUKH.



7) MonenupoBaHue CUIIOBBIX JIMHHI JICKTPHUESCKOTO MOJIS.

8) HMcToYHMKH ITOCTOSIHHOTO TOKA.

9) JleiicTBus 3JICKTPUICCKOTO TOKA.

10) DseKTpUUeCcKuil TOK B )KUKOCTH.

11) I'a30BbIii pa3ps.

12) 3amepeHue CHITbI TOKA aMIIEPMETPOM.

13) M3mepenue 3JIeKTPUIECKOT0 HAMTPSXKEHUS BOJIBTMETPOM.

14) Peocrar 1 Mara3uH CONPOTHBIICHHIA.

15) B3aumMoieiicTBHE MOCTOSHHBIX MAarHUTOB.

16) MonenupoBaHue HEBO3MOKHOCTH Pa3/ICIICHUS MTOJIIOCOB MarHHTA.

17) MonenupoBaHue MarHUTHBIX MOJICH TTOCTOSIHHBIX MAarHUTOB.

18) OmnbiT DpcTena.

19) MaruuTHO€ NOJIe TOKA. DJICKTPOMArHHT.

20) JleiicTBHE MArHUTHOTO TIOJISL HA TPOBOHUK C TOKOM.

21) DieKTpoABUTaTeb MOCTOSHHOTO TOKA.

22) UccrnenoBaHue sIBICHHS 3JICKTPOMArHUTHOM UHTYKIIHH.

23) Omnbiter Dapajes.

24) 3aBUCHMOCTb HATIPABJICHHUS WHIYKIIMOHHOTO TOKA OT YCJIIOBHI €r0 BOSHUKHOBEHHUSI.

25) DreKkTporeHepaTop MOCTOSIHHOTO TOKA.

JlabGopaTopHble padoThl U ONBITHI

1) OmbIThI 10 HAOIIOACHHUIO AICKTPU3AIMU TEJ WHIYKIKEH U IIPH CONTPUKOCHOBEHHH.

2) UccnenoBanue AeHCTBUS 3JEKTPUYESCKOTO MOJISl HA TPOBOIHUKH U TUIJICKTPHUKH.

3) CoOopka u npoBepka pabOThI HIEKTPUIECKON IIETTH MOCTOSHHOTO TOKA.

4) H3mepeHue U peryJMpoBaHNE CUIIbI TOKA.

5) H3mepeHue u peryJIupoBaHUe HAPSHKECHHS.

6) HccrnenoBaHue 3aBUCHMMOCTH CHJIBI TOKa, HIYIIETO Yepe3 PE3UCTOp, OT COMPOTHBIICHHS
PE3UCTOpPA U HATIPSKEHHSI HA PE3UCTOPE.

7) OmBIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD DJICKTPHUECKOTO COMPOTHBIICHHUS MTPOBOIHUKA OT
€r0 JUTMHBI, TUTOIIAH MOTIEPEYHOTr0 CEUSHHsI U MaTepHara.

8) IlpoBepka mpaBWia CIOKEHHS HANMPSHKCHUH MpPU IMOCICIOBATSILHOM COCAMHEHHH [BYX
PE3UCTOPOB.

9) IlpoBepka mpaBmiia JUIsi CHJIbI TOKA [TPU MapaJUICIbHOM COSTUHEHHH PE3UCTOPOB.

10) Omnpenencuue pabOThI HISKTPHUSCKOTO TOKA, HIYIIETO Yepe3 PEe3UCTOP.

11) OnpeneneHue MOIIHOCTH IEKTPHUESCKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.

12) UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Y€pe3 JIAMIIOUKY, OT HANPSDKESHHS Ha HEH.

13) Onpenenenune KI1/1 narpeBatens.

14) ViccneoBaHne MarHUTHOTO B3aUMOJICHCTBHUS TIOCTOSIHHBIX MAarHUTOB.

15) M3y4eHre MarHuTHOTO TOJISl IIOCTOSIHHBIX MAarHUTOB MPU MX OOBETUHEHUH U Pa3/ICICHHH.

16) UccnenoBanue neicTBUS HIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17) OnbITHI, JEMOHCTPUPYIONIME 3aBHCUMOCTb CHJIBI B3aUMOJCHCTBHS KATYIIKH C TOKOM H
MarHuTa OT CHJIbI TOKA M HATPABJICHUS TOKA B KATYIIIKE.

18) M3yueHne nefCTBHSI MArHUTHOTO TOJISl HA IIPOBOJTHHUK C TOKOM.

19) KouctpyrpoBanue U u3ydeHre paboThl AJIEKTPOIBUTATEIS.

20) Usmepenne KI1]1 anexTpoaBUraTeIbHON yCTAHOBKH.

21) OmpITBI 1O HWCCIACIOBAHUIO SBJICHUS DJICKTPOMArHUTHOW WHAYKIIMH: HCCIICIOBAHUE
W3MEHEHHI 3HAUCHUS M HATPABJICHUS HHIYKIIHOHHOTO TOKA.
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Pa3nea 8. Mexannueckue siBJIeHUs!
Mexanuueckoe nBukeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTH
MEXaHUYECKOrO JBHW)KEHUs. PaBHOMEpHOe IpsAMONMHENHOE JBWXKEHHME. HepaBHOMepHOe
NpsIMOJIMHEHOE JBH>KeHHE. CpelHssi MU MIHOBEHHAas CKOPOCTh Tejda IPU HEPABHOMEPHOM
JBUKEHUH.
Yckopenue. PaBHOoyckopeHHOe mpsMoJiMHEWHOe nBrkeHue. CBoOomHoe maneHue. OIBIThI
[Nanunes.
PaBHOMEpHOE IBMXKEHHE TIO OKpYKHOCTH. [lepuon u yactora oOpameHus. JInHelHas u yriioBas
ckopocTtu. LleHTpoCcTpeMUTENIBHOE YCKOPEHHUE.
IlepBbiii 3akoH Herorona. Bropoit 3akoH Herorona. Tperuit 3akoH Herorona. I[IpmHnmn
CYNEPIIO3ULUHU CHUIL.
Cwia ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuja TPEHHUs CKOJIbKEHUs, CUJIa TPEHUsS IOKOS,
Jpyrue BUJbl TPEHUS.
Cuna TSKECTH M 3aKOH BCEMHUPHOT'O TATOTEHHUS. Y CKOpeHHe CBOOOAHOro majeHus. JBrkeHue
wianet Bokpyr Comuna (MC). [epBast kocMuyeckas CKOpocTb. HeBecoMOCTh U Meperpy3Ku.
PaBHOBecue MarepuanbHOW TOYKH. AOCOMIOTHO TBEpHOe Teno. PaBHOBecue TBEPAOrO Tena C
3aKpEIUIEHHON OChIO BpaleHuss. Mo- MeHT cuiibl. LIeHTp TshKecTH.
Umnynec Tenma. M3meHenwe wummynbca. Mmmynsc cuiibl. 3aKkOH COXpaHEHMsI HMITYJIbCA.
PeaxtuBnoe nBuxkenue (MC).
Mexanuueckasi paboTa 1 MOIIHOCTh. PaboTa cuil TsxkecTH, yrnpy- roctd, Tperus. CBs3b SHEPTUu
u pabotel. [loTeHumanpHas DJHEpPrus Tena, IMOAHIATOrO HAaJ MOBEPXHOCTHIO 3EMIIU.
[ToTeHumanbHas 3Heprus cxkaroi npyxxunsl. Kunernueckas sneprus. Teopema 0 KHUHETUYECKOU
SHEPruu. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPIUH.

JdeMoHcTpamun
1) HabmroneHne MeXaHMYECKOTO ABHKCHUS TeJla OTHOCUTEIIFHO Pa3HbIX T OTCYETA.
2) CpaBHeHHE MyTeil U TPACKTOPHI JABMIKCHHUS OJHOTO M TOTO JKE€ TeJla OTHOCHUTEIILHO Pa3HbIX

TEJI OTCYETA.
3) H3mepeHune CKOPOCTH U YCKOPESHUS MPSIMOJIMHEHHOTO JIBUKEHHUSL.
4) WccnenoBaHKe MPU3HAKOB PABHOYCKOPEHHOTO JIBHKCHHS.
5) HaOnroneHue ABMKEHHS TENA IO OKPYKHOCTH.
6) HaOmroneHue MexaHHUYECKUX SIBICHUI, MPOUCXOMAIINX B cucTeMe oTcuéra «Tenexka» mpu
e paBHOMEPHOM U YCKOPEHHOM JIBU’KEHHH OTHOCUTENIbHO KaOMHETa (PU3UKH.

7) 3aBHCHMOCTbH YCKOPEHHS Teja OT MacChl Teja U ICHCTBYIOIIECH Ha HETO CHJIBL.
8) HalumoneHue paBeHCTBA CHJI ITPH B3aUMOJICHCTBUH TEIT.
9) 3meHeHue Beca Tena MPU YCKOPEHHOM JIBH)KEHHU.
10) ITepenaya umiyibca mpu B3aUMOJICHCTBUH TEIT.
11) [IpeoOpa3oBanust SJHEPTHU TPH B3aUMOICHCTBHH TEIL.
12) CoxpaHeHue UMITyJIbCa IPU HEYITPYTOM B3aUMO/ICHCTBHH.
13) CoxpaHeHue UMITYJIbCa TIPU a0COIOTHO YIPYTOM B3aMMOJICHCTBUM.
14) HaGnroieHue peakTUBHOTO JIBUKCHUS.
15) CoxpaHeHre MEXaHUIECKOW YHEPTHH PU CBOOOTHOM I/ ICHHH.
16) CoxpaHeHre MEXaHUYECKOM YHEPTHH MIPU IBH)KEHUHU TeJa 0 JCUCTBUEM MPYKUHBI.

JlaGopaTopHble paGoThI U ONBITHI
1) KouctpyupoBaHue TpakTa JJisi pa3roHa M JATBHEUIIEro PaBHOMEPHOTO JBIIKCHHUS IIapHKa

7



WJIU TEJIEKKH.

2) OmpeneneHne CpeiHEH CKOPOCTH CKOJBKCHUS Opycka WM JIBHOKCHUS IIapUKa 110
HAKJIOHHOM INIOCKOCTH.

3) OmnpeneneHne yCKOPEHUs Tejla IPU PaBHOYCKOPSHHOM JBHXKCHUH 110 HAKJIIOHHOW TIOCKOCTH.

4) HccnenoBaHue 3aBHCUMOCTH IYTH OT BPEMEHHU IPHU PAaBHOYCKOPEHHOM JBHXKCHUHM 0Oe3
Ha4yaJIbHOU CKOPOCTH.

5) TlpoBepka TMmoOTE3bl: €CIM MPH PABHOYCKOPEHHOM JIBH)KEHHH 0€3 Ha4YaabHOH CKOPOCTH
IIYyTH OTHOCSTCSl KaK psJl HEUYETHBIX YHMCEN, TO COOTBETCTBYIOIIME IPOMEKYTKH BPEMEHU
OJIMHAKOBBI.

6) HccrnenoBaHue 3aBUCUMOCTH CHJIbI TPEHHUS CKOJIBKEHUSI OT CHIIBI HOPMAJILHOTO JTABJICHHS.

7) OnpeneneHre KO3PPHUIIUECHTA TPEHUS CKOTBKCHHSL.

8) OmpeneneHue KECTKOCTU MPYKUHBI.

9) Omnpenenenue pabOTHI CHIIBI TPESHHS ITPU PABHOMEPHOM JIBIKEHHHU Tella 110 TOPU3OHTAIBHOM
MTOBEPXHOCTHU.

10) Ompeneneune pabOThl CHJIBI  YOPYrOCTH MpH MOIBEME Tpy3a C HCIOJIb30BAHHEM
HEMOJIBUYKHOTO U MOJABHYKHOTO OJIOKOB.

11) zy4eHre 3aKOHA COXPAHCHHUS SHEPTHU.

Pa3nesn 9. Mexannueckue Kosie0aHUsI M BOJHBI

KonebarenpHoe paBmwxkenne. OCHOBHBIE XapaKTEPHCTUKW KOJEOAHWIA: TEPHOA, YacToTa,

aMIMTyna. MarematudecKui W NPY)KMHHBIM MasTHUKM. IIpeBpamieHue »sHeprum mnpu

K0JIeOATEIHbHOM JIBUKCHHUH.

3aryxawomue kojeOanus. BreiHyxkaennole koneOaHusi. Pesonanc. MexaHWYecKHe BOJHBI.

CaoiicTBa MexaHnueckux BOJH. [IpogonbpHble U onepeyHble BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTh

e€ pacnpocTpaHeHHUs. MeXxaHHYeCKHE BOJIHBI B TBEPAOM Tee, ceiicmuieckue BoHbl (MC).

3Byk. ['poMKOCTb 3ByKa U BbIcOTa TOHA. OTpaskeHue 3ByKa. IHppa3ByK U yIbTpa3BYK.

JdeMoHcTpamun

1) HaOGmiromenue KojaeOaHu T O/ IEHCTBHEM CHIIBI TSHKECTH U CHITBI YIIPYTOCTH.

2) HaGmoneHue KoebaHuii rpy3a Ha HUTH M Ha TIPYKUHE.

3) HaGmroneHue BEIHYKACHHBIX KOJICOAHHUI M PE30HAHCA.

4) PacnpocTpaHeHHe TPOIOTbHBIX U MOMEPEYHBIX BOJIH (HA MOJIE- JIH).

5) HabnroneHue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6) AKycTHYECKHil pe30HaHC.

JlaGopaTopHbie padoThI U ONBITHI

1) OmnpeneneHue 4acTOTHI M epHO/Ia KOJCOAHNI MATEMAaTHIECKOTO MasITHUKA.

2) OmpeneneHne 4acTOThI U MEPUOJIA KOICOAHUI IPYKMHHOTO MasTHHUKA.

3) HccrnenoBanue 3aBUCMMOCTH TEpUOJIa KOJIEOaHUIl MOABEIIEHHOTO K HUTH Tpy3a OT JJIHHBI
HUTH.

4) HccnenoBaHue 3aBUCUMOCTH MEPUOIa KOJICOaHHIA TIPYKMHHOTO MasiTHHKA OT MacChl rpy3a.

5) IlpoBepka HE3aBHCHMOCTH Iepuoja KoieOaHWil rpysa, MOABEHICHHOTO K HHUTH, OT MacChI
rpysa.

6) OmbITEL, JEMOHCTPUPYIOIIUE 3aBHCUMOCTD IMeproja KojdeOaHui MPYKUHHOTO MasTHUKA OT
MAacchl Ipy3a 1 )KECTKOCTH MPYKUHBL.

7) U3mepeHue ycKopeH¥Hsi CBOOOHOTO MaICHHSI.

Pa3nea 10. D1eKTpOMarHuTHoOe 1M0J1e M 3JIeKTPOMATHUTHbIE BOJIHbBI

DONEeKTPOMarHUTHOE IMoJie. DJIEKTPOMAarHUTHbIE BOJHBL. CBOMCTBAa 3JIEKTPOMATHUTHBIX BOJIH.

[llkana »MEeKTPOMArHUTHBIX BOJH. lcronb3oBaHHE 3JIEKTPOMArHUTHBIX BOJH JJIsi COTOBOM
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CBSI3H.
DnexkTpoMarHuTHas mpupoaa ceera. CKopocTh cBeTa. BoHOBEIE CBOWCTBA CBETA.
JdemMoHcTpanuu
1) CaolicTBa 3JEKTPOMArHUTHBIX BOJIH.
2) BosiHOBBIE CBOMCTBA CBETA.
3) JlabopaTopHbic pabOTHI K OIBITHI
1. 3y4eHue CBOMCTB 3J€KTPOMAarHUTHBIX BOJIH C TIOMOIIIbIO MO- OMJIBHOTO Tele(oHa.
Paznen 11. CBeToBbI€ IBJIEHHUS
JlyueBasg mozens cBeta. crounuku ceta. [IpsamonnHeiiHoe pacpocTpaHeHUE cBeTa. 3aTMEHUS
Comnnua u JIynasl. Otpaxenue cBerta. [1mockoe 3epkano. 3akoH OTpa>KeHHUs CBETA.
[Ipenomnienue cBeTa. 3akoH IpesnomieHHs cBeTa. [losHOe BHyTpeHHEe OTpakKeHHE CBETa.
Hcnonp30BaHue MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITHYECKUX CBETOBOAX.
Jlunza. Xon mydeir B nmuH3e. Onruyeckas cuctema (oroammapaTa, MUKPOCKOTA M TEJIECKOma
(MC). I'na3 kak onTu4eckasi CucteMa. bJIu30pyKoCTh B 1aIbHO30PKOCTb.
Pasnoxxenue Gemoro cera B crektp. OmnbiTel HbtoToHa. CiokeHUE CHEKTpajibHBIX IIBETOB.
Hucnepcus ceTta.
JdeMoncTpamun
1) TIpsiMonMHElHOE pacpoCTpaHEHHE CBETA.
2) OrtpaxxeHue cBeTa.
3) IonyueHue n300pakeHH B IJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
4) TlpenomicHue CBETA.
5) Onrtuveckuii CBETOBO/I.
6) Xox iyueit B cobuparoiieii JnH3e.
7) Xon nyueil B paccenBaroliei JTUH3e.
8) TlonyueHue U300paKECHUI C TIOMOIIIBIO JINH3.
9) Tlpunnun aeiicTBust hoToarnmapara, MUKPOCKOIA U TEIECKOTA.
10) Monens riasa.
11) Paznoxenue 6eoro cBeta B CIEKTP.
12) TTony4yenue 6enoro cBeta MpH CIIOKESHUHU CBETA PAa3HBIX IBETOB.
JlabGopaTopHbie padoThl U ONBITHI
1) WccrnenoBaHue 3aBUCHMOCTH YIjla OTPAYKCHUS CBETOBOTO JIyda OT yIJIa MaCHHU.
2) U3ydenue XxapaKTEpPUCTHK H300paKeHUS MpeMeETa B TUIOCKOM 3epKalie.
3) HccrnenoBaHue 3aBHCHMOCTH yIJia MPEJIOMIICHHS CBETOBOTO Jiyda OT yIJla MajeHUs Ha
TPaHUILIE «BO3IYX—CTEKIIO.
4) TlonyueHue N300pakeHHUI C TOMOIIBIO COOMPAOIICH JTMH3BI.
5) OnpeneneHre GOKYCHOTO PACCTOSHUSA M ONTUYECKON CHIIBI COOMPAIOIIEH JIMH3BI.
6) OnbITHI 10 PA3IOKEHUIO OSIIOTO CBETA B CIICKTP.
7) OmBITHI IO BOCHPHUATHIO IIBETA MPEIMETOB NIPU MX HAOJIFOICHUHU Yepe3 IIBETOBBIC (QUIIBTPBI.
Pasnen 12. KBanToBble siBJ1eHUs
Onwitel Pesepdopna u turanerapras monenb aroma. Mojenbs atoma bopa. Hcmyckanue u
norJomnieHne ceera atoMoM. KBauTsl. JInHeWyaThie CIEKTPHI.
PagunoaktuBHOCTh. Anbda-, O6eta- u ramma-usnydeHus. CTpoeHue aToMHoro sjapa. HykinonHas
MoJieIb aTOMHOTO sjipa. V30Tomsb!.
PannoaktuBHble mpeBpamieHus. [lepuoa nosypacnaaa aTOMHBIX sTIED.
SnepHble peakiuu. 3aKOHbI COXpPAHEHHS 3apsJ0BOIO M MAacCOBO- T'O 4YMCEI. DHEPrusi CBA3M
aTOMHBIX siep. CBs3b Macchl W dHEprud. Peaknuu cuHTe3a W JeneHus saep. Mcrounuku
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sueprun Counnma u 38é31 (MC).
SAnepnas sHepreTuka. JleicTBYs paAMOaKTUBHBIX U3JIy4e€HUH Ha KuBble opranu3zMsl (MC).

JdemMoHcTpanuu
1) CnekTpbl H3Iy4YCHUS U TOTIIOIICHHSI.

2) ChexTpsl pa3IM4HbIX ra30B.

3) CnekTp Bogopo/a.

4) HabmoaeHue TpekoB B kKamepe Buibcona.

5) Pabora c4éTunKa HOHU3UPYIOIIUX U3ITYUCHH.

6) Perucrpaius u3aydeHus IPUPOIHBIX MHHEPATIOB U MTPOITYKTOB.

JlabGopaTopHble padoThl U ONBITHI
1) HabmroneHue CIUIONIHBIX U JIMHEWYAThIX CIEKTPOB U3JTyUCHHS.

2) HccnenoBaHue TPEKOB: HM3MEPEHHE OSHEPrMHM YaCcTUIBI [0 TOPMO3HOMY TyTH (IO
dororpadusm).
3) HsmepeHune paaroaKTHBHOIO (GOHA.
IHoBTOpPHUTEJIHbHO-0000 1IN MOYJIb
[ToBTOpUTENHEHO-0000IIAIOMIMKA MOAYNb TPEAHAa3HAueH UIg CHCTeMaTH3alud U 00001eHus
MPEIMETHOTO COAECPIKAHUSI U OMBITA ACITETbHOCTH, TPUOOPETEHHOTO MPU U3yYEHUH BCETO Kypca
¢bu3uKY, a TakKe I MOAroTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMeHy Mo (pu3uke asis
00y4aromuxcsi, BRIOPABIINX 3TOT YU4EOHBIH MpeaIMeT.
[Tpu u3yyeHUH AAHHOTO MOIYJI PEANU3YyIOTCS U CUCTEMATU3UPYIOTCS BUABI ACSITEIbHOCTH, Ha
OCHOBE KOTOPBIX 00€CIIEUNBAETCS JOCTUKEHUE MTPEIMETHBIX U METapPEMETHBIX TUIaHUPYEMBIX
pe3ynbTaToB 00ydeHus, GopMHUpYyeTCs eCTECTBEHHO-HAYyYHAsi TPAMOTHOCTh: OCBOSHHE HAYYHBIX
METOJIOB HCCJICIOBAHMS SIBICHUI HPUPOABI U TEXHUKH, OBIAJACHHE YMEHUSMHU OOBACHATH
dbusznueckue SBIEHUS, NPUMEHsA IIOJYYECHHbIE 3HAHUS, peulaTh 3aJayd, B TOM YHUCIE
KaueCTBEHHBIE M SKCIIEPUMEHTAIIbHEIE.
[TpuHIMNIHUATBHO EATEIbHOCTHBIM XapakTep JaHHOTO pa3feiia pealn3yeTcs 3a CYET TOro, YTo
y4auyecs BHITOJIHAIOT 3a/1aHusl, B KOTOPBIX UM IpeIaraercs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUW pACIO3HABAaTh M HAay4YHO OOBACHATH (PU3MUECKHE
SBJICHUS B OKPYKAIOIEH ITPUPOJIE U TIOBCEAHEBHOM KU3HU;

HCIOJIb30BaTh HAYyYHbIE METO/Ibl UCCIENOBaHMS (PU3NUYECKUX SBJICHUH, B TOM YUCIE IS
IIPOBEPKHU TMIIOTE3 U MOIYYEHHS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH Hay4yHble OCHOBBI Hauboyiee BaXKHBIX JOCTH)KEHHH COBPEMEHHBIX
TEXHOJIOTHH, HallpUMep, MPAKTUYECKOTO MCIIONIb30BAaHUS Pa3IMYHBIX HCTOUYHUKOB HHEPIUU Ha
OCHOBE 3aKOHa IIPEBPAILCHUS] U COXPAHEHMSI BCEX U3BECTHBIX BUI0B YHEPTHUHU.

Kaxxnast u3 TeM JaHHOTO pazjesna BKIYAeT 3KCIEpUMEHTAIbHOE HCciIeloBaHue 00001aonIero
xapakrtepa. Pa3aen 3aBepiaercsi mpoBeeHUEM TUArHOCTUYECKON M OIIEHOYHOU pabOThI 3a KypC
OCHOBHOM IIKOJIBI.

2. Ilnanmpyemble pe3yJIbTaThl OCBOCHHMS YU4eOHOI0 NMpeaMeTa
Nzyuenne ydyeOHoro mpeamera «®Pu3nka» Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHuUs
JOJDKHO — o0ecrieynBaTh  JOCTIDKEHHE  CIEAYIOUIMX JIMYHOCTHBIX, METallpeIMETHbIX H
IPEMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB.
JInyHOCTHBIE pPe3yJIbTAThI
[TaTproTHYecKkoe BOCIUTAHUE:!

—TIpOSIBJICHUE WHTEepeca K HCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKON (u3mueckoin
HayKH;
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—IICHHOCTHOE OTHOIIIEHUE K JOCTUKEHHUSIM POCCUNCKHUX YUEHBIX-(PU3UKOB.
['paxknaHCcKOe U AYXOBHO-HPABCTBEHHOE BOCIIMUTAHUE:

—TOTOBHOCTh K AKTMBHOMY YYacCTHIO B OOCYXJIEHUHM OOIIECTBEHHO- 3HAYMMBIX M 3TUYECKHX
npo0JeM, CBI3aHHBIX ¢ IPAKTUYECKUM MPUMEHEHUEM JTOCTHXKEHUHN (PHU3HKH;

—OCO3HaHUE BaXXHOCTU MOPAJIbHO-3TUYECKHUX ITPUHIUIIOB B J€ATEIbHOCTH YYEHOTO.
OCTETUYECKOE BOCIIUTAHNUE:

—BOCIPUATHE 3CTETUYECKUX KAuyecTB (PU3UYECKOM Hayku: €€ rapMOHMYHOIO IOCTPOEHUS,

CTPOroCTu, TOYHOCTH, JIAKOHUYIHOCTH. LleHHOCTH HaYYHOT'O ITO3HAHMS:

—OCO3HaHUE ILIEHHOCTH (U3NYECKOM HayKM KakK MOILHOIO MHCTPYMEHTa IIO3HAHUS MHUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUMN, BaKHEUILIEH COCTABIIAIOIIEH KYJIbTYpHI;

—Dpa3BUTHE HAYYHOH JIF0O03HATEIBHOCTH, MHTEPECA K UCCIIEJOBATEILCKOMN e TEIbHOCTH.
DopMHUPOBAaHUE KYIBTYPHI 3/I0POBbSI U YMOIMOHAILHOTO 0JIArONOTYYHS:

—OCO3HAHUE IIEHHOCTH 0€30IacHOro o0pas3a >KU3HH B COBPEMEHHOM TEXHOJOIMYECKOM MHDE,

BOKHOCTH TIpaBUJI 0€30MMaCHOrO IMOBEICHHs Ha TPAHCIIOPTE, HAa JOpOrax, ¢ AJIEKTPUYECKUM U
TEIUIOBBIM 00OPYIOBaHUEM B IOMAIIHUX YCIOBHUSAX;

—c(OopMUPOBAaHHOCTb HaBbIKA pedIeKCUH, MPU3HAHUE CBOETO IpaBa Ha OLIMOKY M TaKOTO K€
1paBa y JIpyroro 4ejoBeKa.

TpynoBoe BOCIIMTaAHHE:

—AaKTUBHOE y4acTHE B PEUICHUU MPAKTUUYECKUX 3a/1a4 (B paMKax CEMbH, IIKOJIbI, TOPOJIA, Kpasi)
TEXHOJIOTHYECKOH W COIMATBLHOW HAMPABICHHOCTH, TPEOYIONIUX B TOM YHUCIC U (PU3UIECCKHUX
3HAHHM;

—HHTEPEC K MPAKTUYECKOMY H3Y4YEHHIO Mpodecchii, CBA3aHHBIX C (PU3UKOM.

DKOJIOTHYECKOE BOCIIMTAHME:

—OpUEeHTallUs Ha I[pUMEHEHHe (U3MUECKUX 3HAHMN [uId pelleHus 3agad B 00JacTu
OKpY’Karollel cpesbl, IUIAHUPOBAHUS MOCTYIIKOB M OLIGHKM UX BO3MOXHBIX IOCIEICTBUHA IS
OKpY’Karollel cpeibl;

—OCO3HaHUE II0OATBHOTO XapaKTepa SKOJIOTMYECKHUX MPOOJIeM U MyTel WX pelIeHHUS.
AnanTanys 00yJaromerocst K U3MEHSIOUIMMCS] YCIIOBUSM COLMATIBLHON U IPUPOJIHON CpeJibl:

—T0TPeOHOCTh BO B3aMMOJIEUCTBUU TPU BBINOJIHEHUH HUCCIEIOBAaHUI U MPOEKTOB (PU3NYECKOM
HaIIPaBJIEHHOCTH, OTKPBITOCTh ONBITY ¥ 3HAHMSM JIPYTHX;

—TIIOBBILIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Y€PE3 MPAKTUUECKYIO IEATEIBHOCTD;
—T0TPeOHOCTh B (POPMUPOBAHUU HOBBIX 3HaHUI, B TOM 4Hcie (OPMYIUPOBATh UJI€H, MOHSITHUS,
TUIOTE3bl O (PU3MUECKUX OOBEKTaX U SBICHUSX;

—O0CO3HaHue JePUIUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1acTU (PU3UKY;
—IIJIaHUPOBAHNE CBOETO Pa3BUTHS B IPUOOPETEHUHU HOBBIX (PU3NUECKUX 3HAHUM;

—CTpEMIIEHHE aHAIU3UPOBATh U BBISABIIATH B3aUMOCBSI3U MPHUPOABI, OOIIECTBa U SKOHOMUKH, B
TOM YHCJIE C UCTOJIb30BaHUEM (PUZNUYECKUX 3HAHMIA;

—OIICHKAa CBOMX [JEHCTBHM C YYETOM BIHMSHHMS HA OKPYKAIOIIYIH Cpely, BO3MOXHBIX
17100aTbHBIX TOCIEICTBHH.

MeTtanpeamMeTrHbie pe3y/abTaThl
YHuBepcanbHbIe NO3HABATEIbHbIC 1eCTBUA
ba3oBrle Jornyeckue necTBUL:

—BBIABIIATH U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU OOBEKTOB (SIBJICHUIA);
—YCTaHaBJIMBaTh CYIIECTBEHHBIM MPHU3HAK KIAaCCU(PHUKAIMU, OCHOBaHHS JUIsl 000O0IIEHUS U
CpaBHEHUS;
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—BBISBJIATh 3aKOHOMEPHOCTH W TIPOTUBOPEYHs B paccMaTpUBaeMbIX (pakTax, MaHHBIX U
HAOIIOICHUSX, OTHOCSAIINXCS K (PU3UIESCKUM SIBIICHUSIM;

—BBISABIIATH IPUYUHHO-CIICJICTBEHHBIC CBSI3U NP U3yYCHUH (PU3NUYECKUX SIBJICHUN U TIPOIECCOB;
JIEJIaTh BBIBOJIBI C UCIIOJIb30BAHUEM JICAYKTUBHBIX M UHIYKTUBHBIX YMO3aKIIOUCHHIA, BBIBUTATh
TUTIOTE3bI O B3aMMOCBS3SIX (PU3NYECKUX BEITUYNH;

—CaMOCTOATEIILHO BBIOMpaTh CIOCOO pemeHus ydeOHoW (u3nueckor 3agaum (CpaBHEHHE
HECKOJIbKUX BapHUaHTOB PEIICHHUs, BHIOOP HamOoJIee MOAXOJAIICTO C YUETOM CaMOCTOSTEIHLHO
BBIJICIICHHBIX KPUTCPHUECB).

bazoBbie riccenoBaTenbCKUe ICHCTBUS:

—HCIOJIb30BaTh BOMPOCHI KaK MCCIICI0BATEIbCKUI HHCTPYMEHT MTO3HAHUS,

—TIPOBOJIUTh TI0 CaMOCTOATENBHO COCTABIEHHOMY IIJIAHY OIIBIT, HECJIOXXHBIM (QU3NUECKuit
OKCIEPUMEHT, HEOOJIBIIIOE UCCIIeI0BaHIE (PU3UUCCKOTO SIBICHUS;

—OIICHUBAaTh HA MPHUMEHUMOCTh M JOCTOBEPHOCTh HH(POPMAIMIO, IOJYYCHHYI0 B XOJe
UCCIICIOBAHMS WIIH DKCIICPUMEHTA,;

—CaMOCTOATENIbHO (HOPMYJIMPOBATh OOOOIICHHUS W BBIBOJABI IO pe3yJIbTaTaM IPOBEAEHHOTO
HaOJIFOJEHUS, OIBITA, UCCIIEIOBAHHS;

—IPOrHO3UPOBATh BO3MOXKHOE JajbHEiIIee pa3BUTHE (DU3MYECKHX IIPOIIECCOB, a TaKXKe
BbIABUT'ATHb HpeI[HOJIO)KCHI/Iﬂ 06 nux pa3BI/ITI/II/I B HOBBEIX YCJIOBI/UIX U KOHTCKCTAax.

Pab6ora ¢ nadopmarmeii:

—TIPUMEHATh Pa3IMYHBIE METOJbI, WHCTPYMEHTHI W 3ampochl MpH IOHCKE © O0TOOpe
UH(OPMALIMY WU TAaHHBIX C YIETOM MPEUI0KEeHHON yueOHOM (hrn3ndecKoi 3a1a4m;
—aHaTU3UpOBaTh, CUCTEMATHU3UPOBATh U UHTEPIPETUPOBATH WH(DOPMALINIO PA3TUYHBIX BUAOB U
dbopM npencTaBiIeHUS;

—CaMOCTOATEIbHO BBIOUPATH ONTUMAIBHYIO (GopMy npeacTaBieHuss uHGOpMAUU U
WUTIOCTPUPOBATH pellaeMble 3a7aui HECIOKHBIMUA CXEMaMH, AUarpaMMaMH, WHOU rpaduxoii u
UX KOMOWHAIUSMHU.

YHuBepcajibHble KOMMYHUKATHBHBIE 1€ CTBUS

Ob61eHue:

—B X0Jie¢ 00CYXJeHHUs y4eOHOro marepuaina, pe3yJbTaToB JIA0OpaTOPHBIX PabOT U MPOEKTOB
3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOW TeMbl M BBICKA3bIBaTh WJIE€W, HAlleJIEHHbIE Ha
peleHure 3a7auu U NoAepKaHue OIaroxenareIbHOCTH OOIEHHS;

—COIMNOCTAaBIISATh CBOU CYXKJIEHHUS C CYXJACHHUSIMH APYTUX YYaCTHUKOB JHanora, oOHapyXHBaTh
pa3ianyure U CXOJICTBO MO3UIINN;

—BBIpaXKaTh CBOIO TOYKY 3PEHUSI B YCTHBIX U MUCHMEHHBIX TEKCTAX;

—ITyOJIMYHO TMPEACTABIATh PE3YJIBTATHl BHIMOJHECHHOTO (H3UYECKOTO OIBITa (IKCTICPUMEHTA,
WCCJIEIOBAHMS, TIPOEKTA).

CoBMecTHas ACSITEIBHOCTD (COTPYAHUYECTBO):

—TIOHUMaTh U MCIOJIb30BATh NPEUMYILECTBA KOMAHJIHOM M WHIUBUIYaJbHOW pabOThI MpH
peLIeHUH KOHKPETHON (PU3UUECKOi MpoOIeMBbl;

—IPUHUMATh L€ COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATH NEUCTBUSA 110 €€ TOCTHKECHUIO:
pacrpenenaTbs poiu, OOCYXJIaTh IMPOLECCHl M pe3yabTaThl COBMECTHOW paboOThl; 00001IaTh
MHEHHSI HECKOJIBKUX JIIOJIEH;

—BBINIOJIHATh CBOIO 4YacTb pabOThl, JOCTUrasi KayeCTBEHHOIO pe3yJibTaTa II0 CBOEMY
HaIIPaBJICHUIO U KOOPJAUHUPYS CBOU JACUCTBUSA C APYTMMH YWICHAMHA KOMAH/bI;

—OLIEHUBaTh KAayeCTBO CBOEro BKJIaJa B OOLIMH MPOIYKT MO KPUTEPHUSIM, CAMOCTOSITEIHHO
c(OpMyJIMPOBAHHBIM YYACTHUKAMHU B3aUMOJACUCTBHUS.
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YHuBepcaibHble peryJsiTUBHbIE eiCTBUS
Camoopranusanus:

—BBISBJIATH TPOOJEMbI B KM3HCHHBIX M YUCOHBIX CHTyalUsAX, TPEOYIOUIMX IS PEIICHUS
bu3nUecKux 3HAHUMH;

—OpPUEHTHPOBATHCS B PA3IMUYHBIX MMOIXOAAX MPUHIATHS PEUICHUN (MHIMBHIyaIbHOE, IPUHATHE
peIIeHUs B TPYIIIE, IPHUHITHE PEIICHUI TPYIIITON);

—CaMOCTOSTEIBHO COCTABJIATh QITOPUTM pEIIeHUs (PU3NYSCKOW 3aJayd WM  IUIaHa
UCCIICJIOBAaHKMS €  Y4€TOM  HMMEIOIIUXCS  PECYpCOB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMeHTHPOBATH IMpe/jlaracMble BApUAHTHI PEIICHUH;

—J1eNiaTh BHIOOP U OpaTh OTBETCTBECHHOCTD 32 PEIICHHUE.

CaMOKOHTPOJIb (pehIeKCus):

—/1aBaTh aJICKBATHYIO OLIEHKY CUTYallMU U MIpeajiaraTh miaH e€ u3MEHEHUS,

—OOBSACHATh NPUYMHBI JOCTUKEHUS (HEIOCTHXKEHMS) pe3yJbTaTOB MACSATEIbHOCTH, [aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY;

—BHOCUTh KOPPEKTUBHI B JIEATENBHOCTH (B TOM YHCJIE€ B XOJ BBIMOJHEHHUS (UINYECKOTO
HCCJIEIOBaHMSI WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHUBILIUXCS CUTYaIlUH,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYAHOCTEH;

—OIICHUBATh COOTBETCTBUE PE3yJIbTaTa LEJIN U YCIOBHUSM.

OMOLMOHATBHBIN UHTEJIJIEKT:

—CTaBUTh ce0sl HA MECTO JPYroro 4ejloBeKa B XOJE CIOpa MM JUCKYCCUU HA HAYYHYIO TEMY,
[OHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYroro.
[TpunsTe ceds u APYrux:

—IIpU3HaBaTb cBOE [IpaBO Ha OH_II/I6Ky IIpHu pCIICHUN (l)I/ISI/ILICCKI/IX 3aa4 WU B YTBCPIKACHUAX
Ha HAYYHBIC TEMbI U TAKOC K€ IIPaBO APYTOTO.

IIpeameTHbIe pe3y/abTaThI
7 kiacce
[IpenMeTHBIE pe3yabTaThl Ha 0A30BOM YPOBHE JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y
o0y4aromuxcst yMeHui:
—HUCII0JIb30BaTh IIOHATUSA: (1)I/IBI/ILI€CKI/IC U XUMHUYCCKUC SBJICHUA, H&6J’IIOI[CHI/IC, OKCIICPUMCHT,

MO/JIeJIb, TUIIOTE3a; €AUHUIIBI (U3NYECKUX BEIUYMH; aTOM, MOJIEKYJa, arperatHble COCTOSHUS
BemiecTBa (TBEpHAOE, JKHUIKOE, Ta3000pa3HOE); MEXaHWYEeCKOoe JIBUKEHHE (paBHOMEpPHOE,
HEpaBHOMEPHOE, NPSMOJIMHEHHOE), TpaeKTopus, paBHOJACHCTBYyIOmas cui, Aedopmarus
(ynpyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAOLINECS COCY/IbI;

—paznu4uath sBiaeHUs (Auddy3us; TEIIOBOE IBWIKEHHWE 4YaCTHI[ BEIECTBA, PaBHOMEPHOE
JBUKEHHE; HEPAaBHOMEPHOE JBUKEHHE, MHEPIHs; B3aUMOJEUCTBUE TeJl; PaBHOBECHE TBEPIBIX
TeJN C 3a- KPEIUIEHHOM OChIO BpallleHMsl; Nepeiada JaBlIeHUs TBEPIBIMU TEIaMHU, KUIKOCTSIMHU U
razaMu; arMoc(epHOe AaBJIEHUE; IJaBaHUE TeJl; MPEBpAllleHUs MEXaHUYECKOW SHEpruu) IO
ONMCAHHUIO HUX XapaKTEepPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUX JaHHOE
du3uueckoe sBICHUE;

—pacro3HaBaTh NPOSIBICHHE H3YYEHHBIX (DU3MUECKUX SIBJICHHH B OKpY>KaloIleM MUpE, B TOM
yuciae (QU3NYecKue SIBJICHUS B MPUPOAE: MPUMEPHI IBUKEHHUS C Pa3IUYHBIMH CKOPOCTSIMH B
KUBOM W HEXKHUBOW MpPUPOJE; JAEUCTBHE CWJIBI TPEHUS B MPUPOJE U TEXHUKE; BIHSHUE
aTMoc(epHOro JaBlieHUsl HA >KUBOW OpPraHU3M; IUIaBaHUE pbIO; pbluard B TeJe YeloBeKa; Mpu
9TOM MEpPEeBOJUTh TMPAKTUYECKYIO0 3ajadyy B  y4yeOHYIO, BBIIEISATh  CYIIECTBEHHbIE
CBOMCTBa/MpU3HAKY (PU3NYECKUX SBJICHUM;
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—OIUCHIBaTh U3YYEHHbIE CBOMCTBa Ten M (PU3MUECKHe SBICHHS, HUCIHOJB3YS (QU3NYECKUe
BEJIMYMHBI (Macca, 00BEM, TIOTHOCTh BEIECTBA, BPEMS, MYTh, CKOPOCTh, CPEIHSS CKOPOCTb,
CWJIa yOpy- TOCTH, Cuja TSDKECTH, BEC Tejla, CWIa TPEHMs, JaBieHue (TBEpLO- IO Teia,
JKUJKOCTH, Ta3a), BBITAJKHUBAIOIIAA CHJIa, MEXaHUYecKas paboTa, MOIIHOCTb, IJIEYO CHUJIBI,
MOMEHT CHWJIbI, KO3(PQUIMEHT TIOJIE3HOTO JICHCTBUS MEXAaHW3MOB, KWHETHUYECKas U
NOTEHLIMAJbHAs DJHEPTus); MNpPU ONUCAHUHM TMPABUIBHO TPAKTOBATh (DU3HMYECKHH CMBICI
UCIOJIB3YEMBIX BEJIMYUH, MX OOO3HAYeHHs] M EOUHUIBI (PU3MYECKHX BEIMYMH, HAXOAUTh
dbopMyIibl, CBS3bIBAIONINE JaHHYIO (U3MYECKYIO0 BEJIMYMHY C JAPYTUMHU BEIMYUHAMHU, CTPOHUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIMYUH;

—XapaKTepHu30BaTh CBOWCTBA Tell, (PU3MYECKHE SIBICHHUS W TPOIECCHI, HCIONB3Ys MpaBuia
CJIOKEHHUs cuIl (BAOJb OJHOM mpsiMoit), 3akoH ['yka, 3akon [lackans, 3akoH Apxumena, IpaBuiIo
paBHOBecHust pblyara (0JI0OKa), <«30J0TOE TIPABUIIO» MEXaHUKH, 3aKOH CO- XpaHCHHS
MEXaHHYECKOUN SHEPTHUHU; IIPH 3TOM JIaBaTh CIOBECHYIO ()OPMYIIMPOBKY 3aKOHA M 3aMUCHIBATH €T0
MaTeMaTUYeCKOe BBIPAXKEHUE;

—OOBICHATH (PU3MUECKUE SBICHUS, NPOIECCHl U CBOICTBa TEJ, B TOM YHCJE U B KOHTEKCTE
CUTYyalMi MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABISTh IPUUMHHO-CIICICTBEHHbBIE CBSI3H,
CTPOUTH OOBSCHEHHWE M3 |—2 JOTMYEeCKHX IIaroB ¢ OMOpoil Ha 1—2 HM3y4eHHBIX CBONCTBA
(bU3HYECKUX SIBIICHUN, PU3NICCKUX 3aKOHA WM 3aKOHOMEPHOCTH;

—pemniathk pacu€THBIC 3a0a9u B 1—2 JMEHCTBUS, UCIIONB3YS 3aKOHBI U (POPMYIIBI, CBSA3BIBAIONITIE
¢u3nyecKkue BEIMYMHBI: Ha OCHOBE aHAlIM3a YCJIOBUS 3a/1a4dl 3alMChIBaTh KPATKOE YCIIOBUE,
MOJICTABJIATh (DU3WUYECKUE BEIMYUHBI B (OPMYJIbI W MPOBOIUTH pac- 4YETHl, HAXOJHTH
CIpaBOYHBIC JlaHHBIE, HEOOXOIMMBIC [JIs pEIIeHHUs 3a]ad, OLIEHWBATh PEaTHUCTUYHOCTD
MOJTy4eHHOU (PU3NUeCKON BETHUUHBI,

—pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PELIUTh MPU MOMOIIM (PU3UYECKHX METOJIOB; B
OMMCAHUU HUCCIICIOBAHMS BBIACIATH MPOBEPSEMOE MPENIoyokKeHne (TUIoTe3y), pa3nudyarh U
UHTEPIPETUPOBATH MMOTYYCHHBIN Pe3yNbTaT, HAXOAUTh OIIMOKU B XOJE OIMbITA, JIE1aTh BHIBOIBI
II0 €T0 pe3yJIbTaTaM;

—TPOBOJUTE OMBITHl 1O HAOMIOJAEHUIO (U3MUYECKUX SBICHUN WU (PU3NYECKUX CBOWCTB TEII:
dbopMyIUpOBaTh MPOBEPSEMBbIC TMPEI- TMOJIOKEHHUS, COOMPATh YCTAaHOBKY M3 MPEII0KEHHOTO
000py1I0BaHUs, 3aITUCHIBATh X0 OIbITA U ()OPMYITUPOBATH BHIBO/IBI;

—BBIMIOJIHATh TPSIMBbIE HM3MEPEHUS PACCTOSHUS, BPEMEHH, Macchl Tela, 00bEMa, CHIIBI U
TEMIEPATYPhI C UCMOJIb30BAHUEM aHAIOTOBBIX U MU(PPOBBIX MPUOOPOB; 3aMUCHIBATH MOKA3aHUs
nprOOPOB ¢ YUETOM 3aJaHHON aOCOMIOTHON MOTPENTHOCTH U3MEPEHHI;

—TPOBOJIUTh HCCIEAOBAaHHWE 3aBUCUMOCTH OJHON (U3MYeCKOi BEIMYMHBI OT JPYrod c
WCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHHM (3aBUCHMOCTU MYTH PABHOMEPHO JBHXKYIIETOCS Tella OT
BPEMEHHU JIBI)KCHHS TeJa; CUJIbl TPEHUS CKOJIBKEHHS OT CHJIbI JIaBJIEHUs, KauecTBa 00pabOTKH
MOBEPXHOCTEW TEJI U HE3aBUCHUMOCTH CHJIBI TPEHHUS OT IUIOIIAJH CONPUKOCHOBEHHS TEJI, CHUJIIbI
YOPYTOCTH OT Y/UTMHEHUS TPYXUHBI; BRITAIKUBAIONIEH CUJIBI OT 00bEMA MOTPYKEHHOW YacTH
Tela U OT IUIOTHOCTH >KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tela, OT TIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TENO; YCIOBUW TUTaBaHUS TeEIN, YCIOBHM PaBHOBECHs pblyara U OJIOKOB);
y4acTBOBaTh B IUIAHUPOBAHWU Y4eOHOTO HCCIEOBAaHUS, COOMPATh YCTAHOBKY M BBITIONHSTH
U3MEpEHUs, CIeAys MPEeANoKeHHOMY IUIaHy, (UKCHUPOBATh pPe3yJbTaThl MOMy4YEeHHOU
3aBUCUMOCTH (DU3UYECKUX BEJIWYUH B BHUJE TMPEMIOKEHHBIX TaOMUI] W TpaduKOB, JIeNaTh
BBIBO/JIBI IO pE3yJIbTaTaM MCCIIEA0BaHUS;

—TIPOBOJUTH KOCBEHHBIC M3MEPEHHS (PU3MUECKUX BEIMYMH (TIJIOTHOCTH BEIIECTBA KHUIKOCTH U
TBEPJOTO TeENa; CWIA TPEHHS CKOJBXEHHS; JaBJICHUE BO3/1yXd; BBITAIKMBAIOIIAS CHIIA,
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JEUCTBYIOIIAS HA MOTPYKEHHOE B KHUIKOCTH TENO; KOAPPHUIUCHT MOJIE3HOTO JEHCTBHS MTPOCTHIX
MEXaHU3MOB), CIEAysl MPEII0KEHHOM WHCTPYKIMHU: TPU BBITOJHEHHUH H3MEpEeHUi cobupartb
HKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIYUCIIATH 3HAUEHHE NCKOMOM BETMYHHBI;
—Cc001r0/1aTh MpaBUIIa TEXHUKHU 0€30MacHOCTH MpH padoTe ¢ 1abopaTOPHBIM 000PYI0BAHHEM;
—YyKa3bIBaTh MPUHIMIIEI JACHCTBHS NPUOOPOB M TEXHHUYECKUX YCTPOWCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIMIAOMINECsS COCy b, OapOMEeTp, pbluar, MOABMKHBIM W HETIOIBM)KHBIN OJIOK,
HaKJIOHHAsI TUIOCKOCTB;
—XapaKTepHU30BaTh MPUHLUIBI JHCTBUS M3YYEHHBIX NPHOOPOB M TEXHHYECKHX YCTPOMCTB C
Ommopoll Ha WX omnucaHus (B TOM 4YHCJE: IOALIMIIHUKH, YCTPOICTBO BOJONPOBOJA,
THJIPABIUYECKUN Ipecc, MAaHOMETP, BBICOTOMEp, IMOPIIHEBOH HAcOC, apeoMeTp), HCHOIb3YS
3HaHUS O CBOWCTBax (PU3MYECKUX SBICHUH M HEoOXoAuMble (U3UYECKHE 3aKOHBI |
3aKOHOMEPHOCTH;
—TIPUBOJUTH IPUMEPHI / HAXOAUTh HH(OPMAIMIO O PUMEpPaX MPAKTHYECKOTO MCIIOIb30BAHUS
(du3HYecKUX 3HaHUI B TIOBCEJHEBHOW KHU3HU JUIA o0ecrieueHrst 0€30MacHOCTH ITPU OOpAICHNH C
npudopaMH ¥ TEXHUYECKHMMH YCTPOWCTBAMH, COXPAHEHHUS 3/I0POBbS M COOJIIOJCHUS HOPM
9KOJIOTMYECKOTO MOBEACHUS B OKPYXKAIOLIEH Cpesie;
—OCYIIECTBIAT, OTOOpP HCTOYHUKOB HH(popManmuu B ceth HTEpHET B COOTBETCTBUH C
3aJJaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCA 3HAHUM W TyTEM CpaBHEHHS
pa3IMYHBIX HMCTOYHHKOB BBLICIATH MH(OPMAIMIO, KOTOpasl SIBJIAETCS TMPOTUBOPEUYUBON MU
MOYXET OBITh HEJJOCTOBEPHOM;
—MWCHONB30BaTh MPH BBINOJTHEHWH Y4YeOHBIX 33JaHUN HAYYHO-TIOMYJSAPHYIO JIHTEPAaTypy
(Gu3MYeCKOT0 COAep)KaHMs, CIpPaBOYHBIE MaTepHaibl, pecypchl ceTu MHTepHeT; BiaaeTh
npuéMaMi KOHCIIEKTHPOBaHHs TEKCTa, NpeoOpa3oBaHus HH(GOPMALUK W3 OJHOH 3HAKOBOM
CHCTEMBI B IPYTYIO;
—CO3/1aBaTh COOCTBEHHBIE KPaTKWE INHCHbMEHHBIE W YCTHBIE COOOIIEHWS Ha OCHOBE 2—3
MCTOYHHUKOB MH(OpMAUU (PU3UIECKOTO COACPIKaHHs, B TOM YHCJIE MyOJUYHO JeaTh KpaTKue
COOOIIEHNs O pe3yNlbTaTax IPOEKTOB WM Yy4eOHBIX HCCIENIOBAaHMIA; NMPH 3TOM TPAMOTHO
UCTIOJIF30BaTh W3YUEHHBIH MOHATUHHBINA anmapaT Kypca (PU3HMKH, COMPOBOXIATh BHICTYIJICHHE
MPE3EHTALNEH;
—TIpH BBINTOJIHEHUH YYEOHBIX TPOEKTOB M MCCIIEOBAHHIA pacpeaessiTh 00s3aHHOCTH B TPYIIIIE
B COOTBETCTBUHU C IIOCTABJIEHHBIMH 3a/ladaMH, CIEAMTh 3a BBHINOJHEHHEM IUIaHa JEHCTBHIA,
aJIeKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJAaJ B JIEATENBHOCTh TPYIIBI; BBICTPaUBaTh
KOMMYHHKaTHBHOE B3aUMOJIECHCTBHUE, YUUTHIBAsI MHEHHUE OKPYKAIOIIUX.
8 kimace
[IpenmeTHbIe pe3ysbTaThl HA 6a30BOM YPOBHE JOJDKHBI OTPaXKaTh COPMHUPOBAHHOCTD Y

o0yyaromuxcst yMeHHi:

—MUCIOJIb30BATh MOHATHS: Macca M pa3Mepbl MOJIEKYJI, TEIJIOBOE ABHKEHHE aTOMOB U MOJIEKYI,
arperatHble COCTOSHUSI BEILECTBA, KPUCTANIMYECKHE W aMop(HbIe Tejla, HACBHILEHHBIM U
HEHACBILICHHBIN I1ap, BJIAXXHOCTb BO3[yXa; TEMIIEpAaTypa, BHYTPEHHSISI SHEPrus, TEIIOBOM
JBUTATENb; DJIEMEHTApHBIM DJJIEKTPUUECKUH 3apsifl, JIEKTPUYECKOE I10JI€, IPOBOAHMKU H
JUDIIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUUYECKUM TOK, MATHUTHOE I10JIE;

—pa3nuyarh ABJIEHHS (TEIJIOBOE pacIIMpeHue/ckaTue, TeIionepeiada, TemioBoe paBHOBECHE,
CMauMBaHME, KANWJULSIPHbIE SIBICHMSI, UCIIapeHHe, KOHJEHCAlMsl, MJIaBJIeHHe, KpUCTAITU3alus
(oTBepneBaHUE), KHIIEHHE, TeIulonepenaya (TEIIoNpOBOJHOCTh, KOHBEKIHUS, H3IIy4yeHHE);
NIEKTpU3alUs Tell, B3aUMOJEHCTBHE 3apsiOB, ACHCTBUS DJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUe, B3aUMO/ICHCTBUE MarHUTOB, JEMCTBHE MarHUTHOIO IIOJI HAa MPOBOJAHUK C TOKOM,
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9JIEKTPOMArHuTHasE MHIYKIMS) 110 ONMUCAHHIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

—pacro3HaBaTh NPOSIBICHHE H3YyYCHHBIX (PU3MUYECKUX SIBICHHHA B OKPYXKAIOIIEM MHUpE, B TOM
qucie GU3NUecKue SBJICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSDKEHUE M KATWIIISIPHBIC SIBICHUS B
IpUpoJie, KPUCTAILUIBI B Ipupoae, usinydenue CouHIla, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3HI,
o0pa3oBaHue pOChl, TyMaHa, UHEs!, CHera; MJIEKTPUUECKHUE SIBJIEHUS B aTMOC(epe, JEKTPHUUECTBO
KHUBBIX OPraHU3MOB; MarHUTHOE IoJie 3eMJIM, Apeid MOJIHCOB, POJIb MATHUTHOIO IOJIS JUIS
KHU3HHU Ha 3emiie, MOJIIPHOE CUSHUE; IPU 3TOM NEPEeBOAUThH NMPAKTHUUYECKYIO 33aJady B y4eOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOMCTBA/IPU3HAKY (PU3MUECKUX SBICHUH;

—ONKCHIBaTh HM3YYCHHBIE CBOMCTBA TN W (PU3MUECKUE SIBJICHUS, HUCHONB3ysd (PHU3HMUECKUE
BEJIMYMHBI (TEMIlepaTypa, BHYTPEHHS SHEPIHsl, KOJIMUYECTBO TEIUIOTHI, YAEJIbHAs TEIIOEMKOCTh
BEILECTBA, Y/AENbHAs TEIUIOTA IUIABJICHMS, YAENbHAs TEIUIOTa IapooOpa3oBaHUs, YyeNbHas
TEIUIOTa CrOpPaHUsl TOIUIMBA, KOI(M(OUIMEHT MOJIE3HOTrO0 JEHCTBHS TEIUIOBOW MAIIHMHBI,
OTHOCHUTEJIbHAS BJIAXKHOCTb BO3[yXa, JJIEKTPUUECKUM 3apsal, CUla TOKa, 3JIEKTPUYECKOe
HalpsDKEHUE, CONPOTHUBIIEHUE NPOBOJHMKA, YJEIBHOE CONPOTHUBIEHHE BELIECTBa, paboTa M
MOIIHOCTb 3JIEKTPUUYECKOIO TOKA); NMPH ONUCAHUU MPABUIBHO TPAKTOBATh (PU3MUYECKUI CMBICI
UCIOJIb3YEMbIX BEIUYMH, 0003HAYEHUs U eIMHULIBI (PU3MUECKUX BEJIIMYMH, HAXOAUTh (POPMYIIBL,
CBSI3BIBAIOIME NAHHYIO (DU3WYECKYI0 BEIWYMHY C JPYTMMHU BEIWYHMHAMH, CTPOUTH TpaduKu
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MYECKHUX BEINYHH;

—XapaKTepHU30BaTh CBOWCTBA TeJ, (PU3MUYECKHE SIBJICHUS U IPOLECCHI, UCIONIb3ys OCHOBHBIE
MIOJIO’KEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOPUH CTPOSHUS BEIECTBA, IPUHIIUII CYNEPIIO3ULIUN
nojei (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsja, 3akoH OMa A ydacTKa LeMnH,
3akoH JDxoyns—IJleHna, 3aKOH COXpaHEHHMs »HHEPIruU; IpU S3TOM JlaBaThb CIIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTUYECKOE BBIPa)KEHUE;

—O0OBACHATH (PU3NYECKHE MPOLIECChl M CBOMCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE CUTYaIUH
IPAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH NMPUUMHHO-CIIEJICTBEHHBIC CBSI3M, CTPOUTH
00BsicHEeHHE U3 1—2 JIOrMYecKUX 1IAaroB ¢ Ornopoi Ha 1—2 M3yueHHBIX CBOMCTBA (PU3MUECKUX
ABJIEHUH, PU3NYECKIX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

—peniath pacu€THbIE 3a7a4u B 2—3 NEHCTBUS, UCIOJB3YS 3aKOHBI U (DOPMYIIBI, CBSI3bIBAIOIINE
(Gu3nueckrue BEIMUYMHBI: HA OCHOBE aHAlW3a YCIOBMS 33/Ja4yM 3allUChIBaTh KPAaTKOE YCIOBHE,
BBISBIISATH HEJOCTATOK JAHHBIX JUI pEHIeHUs 3a/Jadyd, BBIOMpPATh 3aKOHbI U (OPMYIIBL,
HeoOXoauMble il €€ pelleHus, MPOBOAUTh pac- YEThl U CPABHUBATH NOJYYEHHOE 3HAYCHHE
(Gu3MUecKoil BETMUNHBI C U3BECTHBIMU J1aHHBIMU;

—pacro3HaBaTh MpoOJIEeMbl, KOTOPbIE MOXHO pPELIMTh IMpPH MOMOIIM (PU3MUYECKHX METOOB;
UCIIOJIb3YSl ONMCAHME MCCIEIOBAHMSI, BBIIEISATH IPOBEPSIEMOE MPEANOI0KEHHE, OLIEHUBAThH
MPAaBUJIBHOCTD MOPSIIKA IPOBEIEHUS UCCIIEJOBAHMSI, JIEJIaTh BBIBOIBI;

—TIPOBOJIUTh ONBITHI MO HAOMIOAEHUIO (U3UYECKUX SIBICHUNA WIN (PU3NYECKHX CBOMCTB Tell
(kanmwIIsipHbIE SIBJICHHUS, 3aBUCUMOCTb JaBJIEHUS BO3AyXa OT €ro o0ObéMma, TeMIeparypsbl;
CKOpOCTH nporecca OCTBIBaHUS/HATPEBAHUS pu U3ITy4YEeHUN oT 1[BETa
U3JTYYaloLIeH/Oroaomeil MOBEepXHOCTH; CKOPOCTh HCHApeHHs BOJABI OT TeMIIepaTyphl
KUAKOCTH U IJIOLAAN €€ MOBEPXHOCTH; JIEKTPU3ALMA TNl U B3aUMOJEHCTBUE JIEKTPUUECKUX
3aps0B; B3aUMOJICHCTBUE TIOCTOSIHHBIX MAarHUTOB, BU3YyalIM3allisl MAarHUTHBIX IOJEH
MOCTOSIHHBIX MAarHuWTOB; JIEHCTBUS MAarHUTHOTO TMOJs HAa MPOBOAHMK C TOKOM, CBOWCTBa
AIIEKTPOMAarHuTa, CBOWCTBAa  AJIEKTPOJABHUIraTeNsl IOCTOSHHOIO  ToKa):  (OpMyIHpOBaTh
IpoBepsieMble TMPEANOIOKEHUS, cOOUpaTh YCTAaHOBKY H3 MIPEIJIOKEHHOrO0 O0OpYyIOBaHUS;
OTMCHIBATh X0/ ONBITAa U (OPMYIUPOBATH BHIBOIBI;
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—BBINOJIHATh NPSIMbIE U3MEPEHUs TEMIEPATYPbl, OTHOCUTEIBHOW BIAXKHOCTHU BO3/yXa, CHUJIbI
TOKa, HANpPSHKCHUS C HCIOJIb30BAHMEM aHAJOTOBBIX MPHOOPOB M JAaTYMKOB (PU3UUECKUX
BEJIMYMH; CPABHUBATH PE3YJIbTAThI U3MEPECHUN C YIETOM 3aJaHHON aOCOTIOTHOM MOTPEIIHOCTH;
—TPOBOJIUTh KCCIIEAOBAHNE 3aBUCUMOCTH OJHON (HU3MYeCKOH BEIMYMHBI OT JPYrod c
UCIIOJIb30BAaHUEM MPSAMBIX H3MEPEHUM (3aBUCHUMOCTb COIIPOTUBIICHHUS IPOBOJHUKA OT €ro
JUTMHBI, TUIOIIAINA MOIEPEYHOI0 CEUYEHHUs U YJIEIbHOIO CONPOTHUBIICHUS BEIECTBA MPOBOAHUKA;
CHJIBl TOKa, MAYLIErO 4epe3 MNPOBOAHUK, OT HANPSHKEHHS Ha IPOBOJHMKE; MCCIECIOBAaHUE
MOCNEAOBATEIbHOIO W MapajlieIbHOTO  COEIMHEHUH  MPOBOJHUKOB):  IUIAHUPOBATH
UCCJIeIOBaHKE, COOMPATh YCTAHOBKY U BBIMOJIHATH U3MEPEHUS, CIEAYs MPEUIOKEHHOMY IIJIaHy,
(UKCUpOBaTh pPE3yNbTaThl IMOJYYCHHOH 3aBUCMMOCTH B BHJE TaOMUI] M Tpa(uKOB, NENaTh
BBIBOJIBI 10 pPE3yJIbTaTaM UCCIICAOBAHUS;

—TIPOBO/IUTH KOCBEHHBIEC U3MEPEHUS (PU3NUECKUX BEIHUYUH (yaesIbHAs TEIII0EMKOCTD BEIIECTBA,
CONPOTHUBIIEHUE IPOBOJHMKA, pabOTa W MOIIHOCTh 3JIEKTPUYECKOIO TOKA): IUIAHWPOBATH
U3MEpEeHHs, cOOUpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIENys MPEIOKEHHOW UHCTPYKIUH, U
BBIYUCIIATh 3HAYECHUE BEJTUYUHBI,

—Cco0JIr01aTh TIPaBUJIa TEXHUKU OE30MMaCHOCTH MPH padoTe ¢ 1abopaTOpHBIM 000PYIOBAHUEM;
—XapaKTepU30BaTh MPHUHIIUIIBI IEUCTBUS H3YYEHHBIX MPHOOPOB U TEXHUYECKHX YCTPOUCTB C
ONOpol Ha MX ONHMCAHMUS (B TOM YHUCJE: CUCTEMA OTOIUIEHUS [OMOB, TMI'POMETp, IapoBas
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUMK DIEKTPUUECKOH SHEPIHHU, 3JICKTPOOCBETHUTEIBHBIC
npuOOpBl, HarpeBaTeIbHBIE 3JIEKTPONPHOOPHI (TPUMEPHI), SIEKTPUUECKUE TPETOXPAHUTEIN;
AJIEKTPOMArHuT, JJIEKTPOJBUTATENb IIOCTOSHHOIO TOKa), HCIIOJIb3Ys 3HaHMS O CBOMCTBax
buznyecKux sIBICHUN U HEOOXOAUMBIE (PU3UUECKHE 3aKOHOMEPHOCTH;

—pacno3HaBaTh MPOCThIE TEXHUYECKHE YCTPONCTBA U U3MEPHUTENbHbIE MPUOOPHI MO CXeMaM U
CXeMAaTUYHBIM PHUCYHKaM (KUJKOCTHBIA TEPMOMETp, TEPMOC, TICUXPOMETpP, TUTPOMETP,
JBUTATENh BHYTPEHHETO CrOPaHHUS, IEKTPOCKOI, PEOCTaT); COCTABISATh CXEMbl AIEKTPUUYECKUX
Lernen ¢ nocjaefoBaTelIbHbIM U NapajulesIbHbIM COEAMHEHUEM 3JIEMEHTOB, Pa3jivyas yCIOBHbIE
0003HaYeHMSI DJIEMEHTOB AJIEKTPUUYECKUX LIETeH;

—TpUBOANTH NPUMEPBI/HAXOJUTh UHPOPMAIUIO O MpUMEpax MPaKTUYECKOTO HCIOIb30BaHUS
(bu3nyecKuX 3HaHUM B MOBCEAHEBHON KHU3HU AJIs1 o0ecnieueHns 6€301acHOCTH IpU 00paIleHNuu ¢
npuOopaMy M TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHUS 3/10pOBbs U COONIOACHUS HOPM
HKOJIOTUYECKOIO MTOBEJICHUS B OKPYKAIOLICH Cpelie;

—OCYIIECTBIATh MOUCK HHGpopManuu (U3NYECKOTO  colepkaHus B ceTH MHTepHeT, Ha
OCHOBE HMEIOIIMXCS 3HAHUM U IYTEM CpPaBHEHUs JOIOJHUTEIIBHBIX HCTOYHUKOB BBIIEIATH
UH(OPMaLINIO, KOTOpast SBJISETCS IPOTUBOPEUHBOI UM MOKET OBITh HEIOCTOBEPHOM;
—MCIONb30BaTh MPU BBINOJHEHUU YUYEOHBIX 3aJaHUl HAyYHO-TIOMYJISIPHYIO JIMTEpaTypy
(bu3NYeCKOro cojAep:KaHMsl, CIpPaBOYHbIE MaTepHalibl, pecypcbl cetu VHTepHeT; BlaneTh
npuéMaMyd KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHus WH(GOpPMAlUU U3 OAHOM 3HAKOBOMU
CHUCTEMBI B IPYTYIO;

—C03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U KPAaTKUE YCTHBIE COOOIIEeH!s, 000011ast UH(OpMAIHIO
U3 HECKOJBKUX MCTOYHHKOB (PM3MUECKOTO COJAEpKaHMs, B TOM YHMCIIE MyOJIUYHO MPEACTaBIATh
pe3ynbTaThl NPOEKTHOW WIIM  HUCCIIENOBATEIbCKOW  ACATENBHOCTH; IIPU 3TOM I'PAMOTHO
UCIOJIb30BaTh M3YYEHHBIN MOHATUHHBIN anmapaT Kypca (U3MKH, COMPOBOXKIATh BBICTYIIJICHHUE
MpE3EHTALNEN;

—TIpY BBINOJIHEHUH Y4€OHBIX TPOEKTOB U MUCCIIEAOBAHUN (PU3NUECKUX MPOLIECCOB PACIPEILNISTh
00513aHHOCTH B IPYIIE B COOTBETCTBUH C MOCTABJIEHHBIMU 33/1a4aMH, CIIETUTh 3a BBIIOJIHEHUEM
IJlaHa JEeUCTBUH M KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIEHMBAaThb COOCTBEHHBIH BKJIaa B
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NESATCIIbHOCTh ~ TPYIIBI;  BBICTPAWBAaTh KOMMYHHUKATHBHOE  B3aUMOJICHCTBUE,  IPOSBIISS
TOTOBHOCTb pa3periatbh KOH(PIUKTHI.
9 kJaacc
[IpenmeTHbIe pe3ynbTaThl HA 6a30BOM YPOBHE JOJDKHBI OTPaXKaTh COPMHUPOBAHHOCTD Y

0o0yyaromuxcs: yMeHHi:

—MWCHOJb30BaTh  IOHATUA:  CUCTeMa  OTCY€Ta, MaTepuajbHas  TOYKA, TPAEKTOpHs,
OTHOCHUTEJIBHOCTh MEXaHMYECKOI'o JIBUXKEHHUs, nedopmanus (ympyras, IUIaCTHYECKas), TPEHHE,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh M MEPEerpy3KH; LEHTP TSHKECTH; aOCOJIIOTHO
TBEPJIOE TENO, LIEHTP TSHKECTHU TBEPIOrO Tejla, pABHOBECUE; MEXaHUYECKUE KOojIeOaHHs U BOJIHBI,
3BYK, HH(QPA3BYK U YJIbTPA3BYK; IEKTPOMArHUTHBIC BOJIHBI, IIKala 3JEKTPOMATrHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JTAIIbHO30PKOCTh, CIIEKTPBI UCITYCKAHHS M MOTJIOIIEHUS; anbda-, Oera- u
ramma-u3J1y4eHus, U30TOIIbl, IAEpPHAsl YHEPreTHKA;

—paznuyarh ABJIEHUS (PaBHOMEPHOE M HEPAaBHOMEpPHOE MPSMOJIMHEMHOE JIBUJKEHUE,
PaBHOYCKOPEHHOE MpPSMOJIMHEHHOE [BM)KEHUE, CBOOOJHOE TMaJeHHE TeJl, PaBHOMEPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aMMOJICHCTBHE TeJl, PEaKTUBHOE [BH)KEHHUE, KoyiebaTenbHOe
JBIDKEHUE (3aTyXalolle M BBIHYKICHHbIE KOJeOaHUs), PE30HAHC, BOJHOBOE JBHKEHHE,
OTpaKe€HHE 3ByKa, MNPSMOJIMHEHHOE paclpoCTpaHEHHE, OTPaKEHUWE U IPEJOMIICHUE CBETa,
IIOJTHOE BHYTPCHHEE OTPAXXCHUE CBETA, PA3JIOKEHHE OENoro CBeTa B CHEKTP M CIOXKCHUE
CHEKTPaJIbHBIX I[BETOB, AMCIIEPCUSl CBETA, €CTECTBEHHAs pPAaJMOAKTUBHOCTb, BO3HUKHOBEHHUE
JMHENYaToro CreKTpa H3JIY4eHMs)) IO ONHCAHMIO MX XapaKTEpPHbIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX TAaHHOE (PH3UUECKOE SBICHHE;

—pacro3HaBaTh IMPOSBICHUE H3YYEHHBIX (U3UUECKUX SBJICHUH B OKpy’KarolleM Mupe (B TOM
yucie (usnueckue siBICHUS B NMPUPOJE: NPUIMBBI M OTJIMBBL, JBMKeHUE MiaHeT CoyiHeuHOH
CHUCTEMBl, PEAKTUBHOE JIBUKEHHUE >KMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMH,
3eMIIETpsICEHUE, CEHCMHYECKUEe BOJHBI, I[yHAaMH, 3XO, LBETa TeJ, ONTHYECKUE SBICHUSA B
npupojie, Ouosiorndyeckoe JecTBUe BHJIUMOIO, YIbTPa(HOIETOBOIO M  PEHTIEHOBCKOTO
U3ITy4eHUH; €CTECTBEHHBIM paJlOaKkTUBHBIM (OH, KOCMUYECKHE JIy4d, paJHOaKTHBHOE
U3ITy4YeHUEe NPUPOJIHBIX MHUHEPAJIOB; NEHCTBUE pPAJUOAKTUBHBIX HW3Iy4YEHUN HaA OpraHu3M
YyeJloBeKa), IPH ATOM NEPEBOAUTH MPAKTHUECKYIO 3a7jauy B y4eOHYI0, BBIJIEIAThH CYILIECTBEHHbIE
CBOICTBa/MpU3HAKU (PUBNUYECKUX SIBICHUN;

—OMNKChIBaTh HM3y4YCHHbIE CBOMCTBA Tel M (DU3MUYECKHE SBICHUS, UCHOJNb3ysd (pHU3NMUEcKue
BEJIMYMHBI (CPEeIHASA U MIHOBEHHAsI CKOPOCTh Tella IPU HEPAaBHOMEPHOM JIBH)KEHUH, YCKOPEHHE,
NepeMELIEHUE, IyTh, YIJIOBas CKOPOCTb, CHWJIA TPEHUs, CHJIa YHNPYrOoCTH, CHJIA TSHKECTH,
YCKOpEeHHEe CBOOOJHOTO MaJIeHHs, BEC Tella, MMIIYJIbC Tella, MMITYJIbC CHJIbI, MEXaHHWYecKas
paboTa M MOIIHOCTh, MOTEHIMAJIbHAS SHEPTUsl Tela, MOJHATOTO HaJl MOBEPXHOCTBHIO 3E€MIIH,
NOTEHLMAJbHAs JHEPrUsl CKATOM NpPYKUHbI, KHHETUYECKas HHEprusi, IMOJHAas MeXaHW4yecKas
SHEprus, MepUoja M 4YacToTa KojeOaHWH, JUIMHA BOJHBI, IPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOPOCTh CBE€Ta, IOKa3aTeiab IMPEIOMIIEHUS Cpeibl); MPH OMUCAHUM MPAaBUIBHO TPAaKTOBATh
(u3nUecKuil CMBICII UCHIOIb3YEMBIX BEIMYMH, 0003HAUYEHHSI U €AMHUIBI (PU3NYECKUX BEJIWYMH,
HaXOJUTh (OPMYIIbI, CBSI3BIBAIOIINE JTaHHYIO (PU3MUECKYIO BETUUMHY C JAPYTMMHU BEIMUYHMHAMH,
CTPOUTH TPaPUKH U3YYEHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEIUYHH;

—XapaKkTepHu30BaTh CBOICTBAa Teln, (U3MUECKUE SBICHHUS W MPOLECCHl, HCIONb3YyS 3aKOH
COXpaHEHHUs SHEPTuH, 3aKOH BCEMHPHOTO TITOTEHMSI, MPUHLMII CYEPHO3ULUU CHJI, TPUHIUI
OoTHOcUTeNnbHOCTH [anunesi, 3akoHbl HbBIOTOHA, 3aKOH COXpaHEHMsI MMITYJIbCa, 3aKOHbI
OTpPaXKeHMsI U MPEIOMIIEHUSI CBETAa, 3aKOHBbI COXPAHEHMs 3apsI0BOTO W MAacCOBOIO YMCEN MpHU
AJIEPHBIX PEaKLUsAX; IPU TOM JIaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3aMHUCHIBATh €ro
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MaTeMaTUYECKOE BHIPAKEHUE;

—O0OBACHATH (PM3NYECKHE TPOLECCHl M CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE CHUTYaIHi
NPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH MPUUYMHHO-CIEJACTBEHHBIE CBSI3HM, CTPOHUTH
00BsICHEHUE U3 2—3 JIOTMYECKHX IAroB C OMOPOi Ha 2—3 M3y4YEHHBIX CBOWCTBA (pU3MUECKUX
SBJICHUN, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

—peniath pacy€THbIe 3a7aud (OMHUpAIOIIUEcs HAa CUCTeMYy U3 2— 3 ypaBHEHUI), HCIONb3YA
3aKOHBI U (POPMYIIBI, CBSI3BIBAIOLINE (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHalln3a yCIOBUS 3a7aun
3aMUChIBaTh KPATKOE YCIOBHE, BBISBIATH HEAOCTAIONINE WM U30bI- TOUHbIE JaHHbIE, BHIOUPATH
3aKOHBI M (QOpPMYJbl, HEOOXOMUMBIE Ui pEIICHUS, MPOBOAUTH pacué€Thl U OICHUBATH
PEATMCTUYHOCTD MOJYYSCHHOTO 3HAUYCHHS (PU3MUYECKON BETMUHHBI,

—pacrno3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEUIMTh IMPH TMOMOIIM (PU3HUYECKHX METOIOB;
UCTIONB3Ysl OMHMCAaHUE KCCIEIOBAHUSA, BBLICIATH IMPOBEPSEMOE MPEANONI0KEHUE, OIEHUBATDH
NPaBUIBHOCTh TOPS/IKA TPOBENEHHUS HWCCIIEAOBAaHUS, JeNaTh BBIBOABI, WHTEPIPETUPOBATH
pe3yNbTaThl HAOJIOIEHUH U OIBITOB;

—TIPOBOJIUTh OMBITHI MO HAOMIOAEHUIO (PU3UYECKUX SBICHUNA WM (PU3NYECKHX CBOMCTB Tell
(u3yueHue BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXPAaHEHHUs SHEPTUU; 3aBHCHUMOCThH MEpHUOAa
KoJeOaHuN MPYKUHHOTO MasTHUKa OT MacChl TIpy3a U JKECTKOCTH  TMPYKUHBI U
HE3aBUCHMOCTh OT aMIUIUTY/Ibl MAJIBIX KOJICOAHUH; PSMOJIMHEHHOE DPACIPOCTPAHEHHUE CBETa,
pasiokeHue Oenoro cBeTa B CHEKTpP; M3yYCHHE CBOWCTB M300pak€HUS B IUIOCKOM 3epKaje
U CBOKCTB H300paKeHUS TMpeAMETa B coOuparomieil JnMH3e; HAOJIOJCHHE CIUIOMIHBIX U
JMHEWYAThIX CIIEKTPOB HW3JYYCHHUsS): CAMOCTOSTENFHO COOMpPATh YCTAHOBKY M3 HM30BITOYHOTO
Habopa 000PY0BaHMSI; OMUCKIBATH X0/ OTBITA U €r0 pe3yibTaThl, POPMYIUPOBATH BHIBO/IBI,
—TIPOBOJIUTH MPH HEOOXOJUMOCTU CEPHUIO MPSMBIX MU3MEPEHUH, ONMpenesisl CpeaHee 3HaUYCHUE
u3MepsieMoil BeMYUHBI ((DOKYCHOE paccTOsHHUE COOMparouieil JHMH3bI); 00OCHOBBIBATH BBHIOOD
croco0a U3MEPEeHHI/M3MEPUTEILHOTO TTPHOOpa;

—TIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTEH (DM3UYECKUX BEIUYUH C HCIOIb30BAHUEM MPSMBIX
U3MepeHui (3aBUCUMOCTh ITYTH OT BPEMEHH MPH PABHOYCKOPEHHOM JBIDKEHHH 0€3 HadallbHOU
CKOpOCTH; TIepro/Ia KoJieOaHN MaTeMaTH4ecKoro MasiTHAKA OT JUTMHBI HUTH; 3aBUCHMOCTH yTJIa
OTpPaKEHHsI CBETa OT yrja MaJCHUS W yIiia TPEJIOMIICHUS OT yria MaJeHWs): IJIAaHHPOBATh
UCCIIEIOBAaHHUE, CAMOCTOSITETIHHO COOMpaTh YCTAaHOBKY, (PMKCHPOBATH PE3yIbTAThI MOTYYEHHON
3aBUCUMOCTH (PU3NYECKUX BEJIWYMH C Y4ETOM 3a/laHHOM MOTPEUIHOCTH U3MEpEeHUil B BuUe
TabNuIl ¥ TpaduKoB, AeTaTh BHIBOBI M0 PE3yIbTaTaM UCCIIEIOBAHUS;

—IIPOBO/IUTh KOCBEHHBIE U3MEPEHUsl (U3NYECKUX BEIMYMH (CPEeHSAs CKOPOCTbh U YCKOpEHHE
TeJa IPU PaBHOYCKOPEHHOM JIBUXKEHUHU, YCKOPEHHE CBOOOIHOTO MaIeHus, ®KECTKOCTh MPY>KUHBI,
KOA(Q(UIMEHT TPEHHUs CKOJBXKEHMs, MeXaHuuyeckas padoTa U MOIIHOCTh, YACTOTa U MEPUOJL
KOJICOAHWH MaTeMaTHYeCKOTO W TPYXHHHOTO MAasTHUKOB, ONTHYECKas CHiIa COOMparome
JWH3BI, PAaJUOAKTUBHBIA (OH): TUTAHUPOBATh W3MEPEHUS; COOMpPATh SKCIEPUMEHTAIBHYIO
YCTAHOBKY M BBITIOJTHATH H3MEPEHHUS, CIIEys PEUI0KEHHONW HHCTPYKIIMH; BBIYHCIISATH 3HAUYCHHE
BEJIMYMHBI M aHATH3UPOBAThH MOTyYEHHBIC PE3YyIIbTaThI;

—Cc00J110/1aTh MpaBUJIa TEXHUKHU 0€30MacHOCTH MpH padoTe ¢ 1abopaTOPHBIM 000PYI0BAaHHEM;
—pa3nuyaTh OCHOBHBIE NPU3HAKM H3YYEHHBIX (DU3MYECKHX MOJIeNIel: MaTepuaibHas TOYKa,
abCoIIIOTHO TBEPJIOE TEJI0, TOUCUHBIM UCTOYHHK CBETA, JIyd, TOHKas JIMH3a, [IJIaHeTapHask MOJIeNb
aToMma, HyKJIOHHAsI MOJIeJTb aTOMHOTO SI/Ipa;

—XapaKTepU30BaTh MPUHIUIBI ACHCTBUS HM3YYCHHBIX TMPHOOPOB W TEXHHUUYECKUX YCTPOMCTB C
OMOpOil Ha WX omucaHus (B TOM YHCIE: CIUAOMETP, AATYHKH TOJOKCHUS, PACCTOSHUS W
YCKOPEHHUs, pPaKeTa, O3XOJIOT, OYKH, NepUCKol, (oToammapar, ONTHYECKAE CBETOBOJBI,
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CIIEKTPOCKOII, J03UMETp, Kamepa BuibcoHa), MCIIONB3ys 3HAHHS O CBOWCTBAX (H3MUYECKUX
SBJICHUI U HEOOXOAMMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

—MUCIOJB30BaTh CXEMbl M CXEMaTHYHBIE PHUCYHKHM M3YYCHHBIX TEXHMYECKHX YCTPOWCTB,
U3MEPUTENBHBIX TNPUOOPOB M TEXHOJOTMUYECKHMX MPOIECCOB IMPH pPEUICHUH y4eOHO-
NPAaKTUYECKHUX 3a]a4; ONTHYECKUE CXEMBbI ISl IIOCTPOCHUS U300paKeHUH B TNIOCKOM 3epKajie U
cobuparomieit InH3e;

—IPUBOIUTH NPUMEPHI/HAXOUTh MH(OPMALUIO O MpUMepax MPaKTHYECKOTO HMCHOIb30BAHMS
(Gu3MYecKUX 3HaHUI B TIOBCEJHEBHOW KMU3HU JUIs 00ecIeueHHs: 0e30MacHOCTH MTPU OOpaIleHHUH C
npubopaMH ¥ TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHHS 3J0POBbSI U COOJIIOJICHUS HOPM
9KOJIOTMYECKOTO TIOBE/ICHHSI B OKPYXKAIOIIEH Cpee;

—OCYIIECTBIATh TMOMCK HH(pOpMaruu (PHU3NUECKOro CcoAepkaHus B ceTH VHTepHerT,
CaMOCTOSITENIbHO  (OPMYJIMPYsS  TOMCKOBBI  3ampoc, HAXOAUTh IYTH  ONpPEACICHHS
JIOCTOBEPHOCTH MOJYYEHHOW MH(POPMALIUU Ha OCHOBE MMEIOIIMXCS 3HAHUHA U JOMOIHUTEIbHBIX
HCTOYHHKOB,;

—MUCIIOJIb30BATh TIPH  BBHINOJIHEHUH YYEOHBIX 3a/JaHHil HAyYHO-TIONMYJSPHYIO JIUTEPATypy
(GHU3MYECKOTO CO/AEp)KaHMs, CIPAaBOYHBIE MaTepHalbl, pecypchl ceTH VIHTepHeT; BiaxeTh
npuéMaMi KOHCIIEKTHPOBAaHHs TEKCTa, NpeoOpa3oBaHus MH(GOPMALUK W3 OJHOH 3HAKOBOM
CHCTEMBI B IPYTYIO;

—C03/1aBaTh COOCTBEHHBIC NMHCHMEHHBIC M YCTHBIE COOOLICHHS HAa OCHOBE HMH(OpPMALUU W3
HECKOJIbKUX HCTOYHHMKOB (DU3MUYECKOTO CONEp)KaHHs, IMyOIMYHO MPEACTABIATh PE3yJbTaThl
NPOCKTHOH WJIM HCCIEIOBATENBbCKON JEATENBHOCTH; TPU 3TOM T'PaMOTHO HCIIOJIB30BaTh
U3y4CHHBIH TMOHSATHHHBIN ammapaT W3y4aeMoro pas- jaena (HU3MKH W CONPOBOXKAAThH
BBICTYIUICHHE Npe3eHTalyel ¢ ydéToM 0COOCHHOCTEH ayJUTOPHH CBEPCTHUKOB

3. TemaTnyeckoe NJIAHHPOBAHHE C YKA3AHHEM KOJHYECTBA AKATEMHUIECKHX
4acoB, OTBOMMBIX HA OCBOEHHE KAJKI0il TeMbI y4eGHOI0 MpeaMeTa.
7 kaacc (68 yacos)

Tema KosanyecTBo yacos

Pa3nes 1. ®u3nka u ee posib B NO3HAHUHM OKPY/KAIOLIEr0 MHpa 6
du3nKa — HayKa o IpUPoJe 2
Pu3nyecKue BEINYUHBI 2
EcTecTBEeHHOHAy4HBIN METOJ MO3HAHUS 2
Pa3nes 2. [leppoHavyaabHbIe CBEACHHS O CTPOCHHH BeleCTBA 5
CrpoeHue BenecTna 1
JIBr>KeHre U B3aMMOJICIICTBHE YaCTHI] BEILIECTBA 2
ArperaTHbl€ COCTOSIHMSI BELLIECTBA 2
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl 21
MexaHnueckoe IBUKEHUE 3
WNuepuus, Macca, INIOTHOCTh 4
Cwita. Buns! cun 14
Pasznea 4. /[aBjienne TBepabIX TeJl, )KMAKOCTE U ra3oB 21
[asnenue. Ilepenaua naBneHus TBEpABIMU TEIaMH, )KUIKOCTSIMH U 3
razaMu

JlaBiaeHue KUJIKOCTH 5
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AtmocdepHoe naBieHNE

JleficTBHE KUIKOCTHU U Ta3a HA IIOTPY’KEHHOE B HUX TEJIO

Pa3nen 5. Padora 1 MOIIHOCTH 12
Pabora u monHOCTH 3
[TpocThie MEXaHU3MBI 5
MexaHudecKas SHeprus 4
Pe3epBHOe Bpemsi 3

8 kuracc (68 yacos)

Tema KoaundecTBO 4acoB

Pasznen 6. TenioBbIe ABJICHUS 28

CTpoeHME U CBOMCTBA BEIIIECTBA 7

TenoBbie TPOLIECCH 21

Pazgen 7. diekTpuyeckre 1 MAarHUTHbIE SIBJIEHUS 37

DIIEKTpUUYECKHE 3apsiabl. 3apsHKSHHBIE Tella U UX B3aMMO/ICHCTBHE 7

[TocTOSIHHBIN NEKTPUUYECKUI TOK 20

MarHuTHbIe ABICHUS 5
DNEeKTpOMarHUTHAs UHIYKIHS

Pe3epBHOe Bpemsi 3

9 kuracce (102 yaca)

Tema KosunuecTBO 4acos
Pasznea 8. Mexanuueckue siBJeHUSA 40
MexaHndeckoe IBMKEHHUE U CITOCOOBI €M0 OIMUCAHUS 10
BzaumopelictBue Ten 20
3aKOHBI COXpaHEHUs 10
Pasznen 9. Mexanunueckue KoJ1e0aHUA U BOJTHBI 15
Mexannueckue KoJIeOaHus 7
MexaHnyeckue BOJIHBL. 3BYK
Pa3nen 10. DyieKTPOMArHUTHOE M0JIe M JIEKTPOMATHUTHBIE BOJTHBI
DIIEKTPOMArHUTHOE TOJI€ U SJIEKTPOMArHUTHBIC BOJTHBI 6
Pasznea 11. CBeroBble IBJICHUSA 15
3aKOHBI pacPOCTPAHEHUs CBETA
JIuH3bI U oNTUYECKUE TPUOOPHI
PasnosxeHnue 6emoro cBera u CIeKTp
Pa3znen 12. KBanroBbie IBJICHUA 17
Hcnyckanue v NOraonieHue CBeTa aToMOM 4
CtpoeHne aTOMHOTO sijipa 6
SnepHbie peakuu 7
IToBTOpHTENBLHO 0000IIAOIINH MOLYT1b 9

IIpu paspaboTke paboueil mporpamMmbl B TEMaTHUYECKOM IUIAHUPOBAHMM YUUTBIBAIOTCS
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BO3MOYKHOCTH HCTIOJB30BaHMS AJEKTPOHHBIX (IH(PPOBBIX) 00pa30BaATEIBHBIX PECYpPCOB,

SBIISIOMIMXCS  y4eOHO-METOIMYECKUMH  MaTepuasiaMd  (MyJIbTHUMEAHMMHBIE  IPOTPAMMBL,

AIIEKTPOHHBIC YUEOHUKH U 33aJJaUHUKH, SJIEKTPOHHBIE OMOINOTEKH, BUPTYyaIbHbBIE JaObOpaTOpHH,
UTPOBBIE MIPOTPAMMBI, KOJUICKIIUK IH(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), UCIOIB3YyEMbIMU
JUlst O0y4yeHMs] M BOCIMTAHUS pPAa3IMYHbIX TIPYyHN M[OJb30BaTENICH, IPEICTaBICHHBIMU B

9JIEKTPOHHOM (UHU(POBOM) BHJIE U PEATHIYIOIIUMU JUJAKTUYECKUE

Bo3mokHOCTH KT,

COACPIKAHNUE KOTOPBIX COOTBETCTBYCT 3aKOHOAATCIILCTBY 00 06paSOBaHI/II/I.

Tema

20P/IOP

Pazgen 1. ®usuka u ee poyib B
MO3HAHNHU OKPY:KAIOLIEro
Mupa

®usukKa — HayKa O PUPOJE

https://infourok.ru/fizika-nauka-o-prirode-3057707.htm|?

duznueckre BEINYNHBI

https://nsportal.ru/shkola/fizika/library

EcrecTBeHHOHAaYUYHBIN METOT
O3HAHUA

https://resh.edu.ru/subject/lesson/5894/conspect/90070/

Pa3znea 2. [lepBonavaibHbIe
CBe/IeHHsl 0 CTPOEHHH
BellecTBa

Crpoenue BelecTBa

https://resh.edu.ru/subject/lesson/1532/start/

JBr>KeHME U B3aMMOJICHCTBHE
YacTHI] BEIIECTBA

https://www.youtube.com/watch?v=HEzWzesGSB8

AFpeFaTHBIe COCTOAHUA
B€IICCTBA

https://resh.edu.ru/subject/lesson/1532/start/

Paznen 3. /IBu:keHue u
B3aHMOJEHCTBHE TeJ

MexaHuuecKkoe JBHKCHHUE

https://www.youtube.com/watch?v=PbX-yAtQII8

I/IHepI_II/ISI, Macca, IJIOTHOCTb

https://resh.edu.ru/subject/lesson/1531/main/?

Cwuita. Bunsr cuin

https://interneturok.ru/lesson/physics/7-
klass/vzaimodejstvie-tel/vidy-sil

Pa3nen 4. /laBieHnue TBepaAbIX
TeJ, JKHIKOCTEel 1 ra3oB

Hasnenue. [lepenaya naBnenus
TBEPJBIMH TEJIAMHU, KUIKOCTIMU
U ra3amMu

https://www.youtube.com/watch?v=y7vunaezDwM

I[aBJ'IeHI/Ie KHUAKOCTHU

https://www.yaklass.ru/p/fizika/7-klass/davlenie

ATMOC]epHOe 1aBIeHHE

https://videouroki.net/video/24-atmosfiernoie-
davlieniie.htm|?

JlelicTBUE KUJIKOCTH U Ta3a HA
IIOIPY’KEHHOE B HUX TEJIO0

https://www.youtube.com/watch?v=jaOIScjEw2A

Pasznea 5. Padora 1 MOLIIHOCTH

PabGora u MOIIIHOCTH

https://resh.edu.ru/subject/lesson/6290/conspect/197452/

HpOCTBIC MEXAaHU3MBI

https://infourok.ru/prezentaciya-po-fizike-prostie-
mehanizmi-584386.html?

Mexanngeckas OHCPIUsl

https://www.yaklass.ru/

Pasnea 6. TenioBblie ABJICHUSA

CrpoeHnue u CBOICTBa BELIECTBA

https://interneturok.ru/lesson/physics/7-klass

Tennossle poLeccsl

https://infourok.ru/material-na-temu-teplovie-processi-
862066.htm|?
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Pazgen 7. duekTpuyeckue u
MArHUTHbBIE SIBJICHUS

DIIEKTPUUYECKHE 3apsIIbl.
3apspKeHHbIE Tela U UX
B3aUMOJICUCTBUE

https://infourok.ru/vzaimodejstvie-zaryazhennyh-tel-
elektricheskij-zaryad-zakon-kulona-5673996.html?

I1OCTOSIHHBIN 2IIEKTPUYECKUN
TOK

https://infourok.ru/lekciya-po-teme-1-1-postoyannyj-
elektricheskij-tok-4126396.html?

MaruuTtHbIe SBICHUS

https://interneturok.ru/lesson/physics/8-klass

:‘)J'IGKTpOMaFHI/ITHaH HHAYKOUA

https://www.youtube.com/watch?v=0W9NaY6Dy7w&t=32s

Pa3zgen 8. Mexannueckue
ABJICHUSA

MexaHn4decKkoe IBUKEHUE U
CII0COOBI €r0 OMMUCAHUS

https://www.youtube.com/watch?v=eZy2wp5XINY

B3aumozeiictBue Ten

https://www.youtube.com/watch?v=WeeSGGXAZNM

3aKOHBI COXpaHEHUs

https://www.youtube.com/watch?v=Ev68eLx6RWA

Pa3zgen 9. Mexannueckue
KO0J1€0aHHUSA U BOJHBI

MexaHn4deckue KouebaHus

https://resh.edu.ru/subject/lesson/4907/conspect/78496/

MexaHnuecKkre BOJIHbI. 3BYK

https://interneturok.ru/lesson/physics/9-klass

Pa3zgea 10. DiaekTpoMaruuTHoe
1oJie ¥ 3J1eKTPOMATHUTHbBIE
BOJIHBI

DIIEKTPOMArHUTHOE TOJIE U
AJICKTPOMATrHUTHBIE BOJHBI

https://resh.edu.ru/subject/lesson/4913/conspect/47382/

Pa3zgen 11. CBeToBbIe ABJIEHUA

3aKOoHBI PacpoCTpaHCHUA CBETA

https://www.youtube.com/watch?v=968haG67Axg

JIuH3bI U onTUYECKUE TPUOOPHI

https://www.youtube.com/watch?v=3kBXw_w1ISg&t=5s

Paznoxenne Oenoro ceera u
CHEKTP

https://www.youtube.com/watch?v=0BjySFlu-qY

Pa3zgen 12.KBaHTOBBIE
ABJICHUSA

Hcnyckanue H MorioneHue
CBETa aTOMOM

https://www.youtube.com/watch?v=1RCVIRMm1e8

CtpoeHue aTOMHOTO siipa

https://www.youtube.com/watch?v=MR8HMnNJCEY

SnepHble peakuuu

https://www.youtube.com/watch?v=4lveg8E5WXO0
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