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MNOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma(znanee — nporpamma) 1o (pu3MKe Ha ypOBHE OCHOBHOIO
obmero oOpa3oBaHMsI COCTaBJieHA Ha OCHOBE TpPeOOBAHUN K pe3yipTaTam
OCBOGHHUS OCHOBHOM 00pa3oBaTENbHON MPOrpaMMbl  OCHOBHOTO  OOIIETO
oOpazoBanusi, npenacraBieHHbix B @PI'OC 00O, a takxke (denepanbHOl padoueit
IPOrpaMMBI 110 PEAMETY U paboueil mporpaMmsl BOCIIUTAHUS TUMHA3UH.

ConmepxaHue mnporpamMmbl IO (U3MKE HANpaBlIe€HO HAa (OpPMUPOBaHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOY4YalOIIMXCSI U OPraHU3alMI0 HU3YYEHUS
¢bu3MKN Ha AEATETHPHOCTHOW OCHOBEe. B mporpamMme mo (u3HKE yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TaKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma 1o ¢u3MKe ycTaHABIUBAET paclpesesieHne yueOHoro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

®du3zurka ABIAETCS CUCTEMOOOPA3YIOLIUM ISl €CTECTBEHHOHAYYHBIX YUEOHBIX
PEIMETOB, TMOCKOJbKY (H3NYECKHE 3aKOHBI JIeKAT B OCHOBE IIPOIECCOB U
SBJICHUH, W3yYyaeMbIX XHUMHEH, OWoyiorued, actpoHoMuerd # (GU3HICCKOU
reorpaduel, BHOCUT BKJAJ] B €CTECTBEHHOHAyYHYIO KapTHUHY MHpa,
npenocTaBiseT HauOosiee siCHble OOpa3lbl NPUMEHEHHS HAyyHOro MeEToja
MO3HaHMSI, TO €CTh CII0C00a MOyYeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna U3 THaBHBIX 337a4 (PU3MUecKOro oO0pa3oBaHUsI B CTPYKType OOIIEro
o0Opa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM E€CTECTBEHHOHAYYHOW T'PAaMOTHOCTH H
MHTepeca K HayKe y 00y4arounxcs.

N3yuenne ¢u3nku Ha 0a30BOM ypOBHE TMpEIINoOJaracT OBJIaJICHHUE
CIICYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAY4YHO OOBSCHSTH SIBJICHUS;

e OLIGHMBATh U MTOHUMATh OCOOCHHOCTH HAy4YHOTO MCCIIEIOBAHNUS;

e MHTEPIPETUPOBATH JaHHBIC M UCIOJIB30BaTh HAYYHBIE JIOKA3aTEIbCTBA IS
MOJTyYEHUS BHIBOJIOB.

Hean usyyenus pusuku:

e MpUOOpETEeHHE HWHTEpeca M CTPeMJICHUS OO0y4aroumxcs K HaydYHOMY
U3YYCHHUIO TPUPOIBI, PA3BUTHE HX HHTEIUIEKTyaJlbHBIX M  TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE NPEACTABICHUI O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHUE
HCCJIEIOBATENECKOTO OTHOILIECHUS K OKPYKAIOIIUM SIBICHUSM;



o (¢opMUpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa H3y4eHUs
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTATbHBIX 3aKOHOB (DU3HKY;

o ¢opMHUpOBaHUE TPEACTABICHUN O PONM (PU3MKHU OIS Pa3BUTUS JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE  TNPEICTABIEHUA O  BO3MOXKHBIX  cepax  Oynymieit
poecCHOHATEHON  JEATEeILHOCTH, CBS3aHHOM C (DU3WKOW, TMOATOTOBKA K
JanbHENIeMy 00y4EeHUIO B 3TOM HalPABJICHHH.

JlocTikeHue 3TUX Liened mporpamMMmbl 1o (U3MKE HAa YPOBHE OCHOBHOTO
oO1ero o0pa3oBaHusi 00ECIEYMBACTCS PEIICHUEM CIICIYIONINX 3a1aY:

e IpUOOpeTeHHEe 3HAHUW O JAMCKPETHOM CTPOEHUHM  BEILECTBA, O
MEXaHUUYECKHUX, TETUIOBBIX, AICKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;

e IPUOOPETEHHE YMEHMI OINUCHIBATH U OOBSICHATH (DU3UUECKUE SIBIICHUS C
UCIIOJIb30BaHUEM MMOJTYYECHHBIX 3HAHUM;

e OCBOCHME METOJOB PEIICHMsS MPOCTEHIIMX pPacyE€THBIX 3a1ad C
UCITOJIb30BAaHUEM (du3nUecKux MOJIEJIEH, TBOPYECKUX u
MPaKTUKOOPHUEHTHPOBAHHBIX 33/1a4;

e pa3BUTHE YMEHUI HAOIIOJATh MPUPOJHBIEC SIBJICHUS U BBINOIHATH OMBITHI,
JabopaTtopHble padOThl U 3KCIEPUMEHTANIbHBIE HCCIEA0BAHUS C MCIOIb30BAaHUEM
U3MEPUTENIbHBIX TPUOOPOB;

e OCBOCHHE TIPUEMOB pabOTHI ¢ MH(MOpMaLUe (HU3NUECKOTO COJepKaHUS,
BKJIIOYasi WHGOPMAIMI0O O COBPEMEHHBIX JOCTHXKEHMSIX (PU3UMKHU, aHAIU3 U
KPUTUYECKOE OlICHUBaHUE MH(GOPMAIIHH;

e 3HAKOMCTBO CO chepaMu IPOPECCHOHATBLHON JEATCIIBHOCTH, CBSI3aHHBIMU
C (U3HUKON, U COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JIOCTHXKCHHSIX
(buU3MYECKO HAYKH.

Ha u3yuenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOLIETrO
oOpazoBanus otBoauTcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJel0), B 8
KJ1acce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 vaca B Hefiento).

N3  npemnoxenHoro B ¢enepanbHOM — mporpamMme 1o (u3MKe
PEKOMEHIaTeNBHOTO TIepedHsl Jab0paTOPHBIX pabOT M OMBITOB YUWUTENh CHENAN
BBIOOp MPOBEACHUS Ja0OPATOPHBIX Pa0OT M OMBITOB C yUYETOM WHIWBUIYATHHBIX
OCOOEHHOCTEW  OOy4aromuxcs, CIOUCKa  OKCIEPUMEHTAIBHBIX  3aJaHuM,
MpeaiaraéMbIX B paMKax OCHOBHOTO TOCYapCTBEHHOTO 3K3aMeHa 1Mo (hu3uke.

COILEPKXAHUE OBYUYEHUASA
7 KIIACC
Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPY:KAOIIEro MUpa.
®uszuka — Hayka o mpupone. SAsneHuss npuponpl. Dusznueckue SBICHUA:
MEXaHUYECKUE, TEIUIOBbIE, JIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.



Ouznueckre BenuuyuHbL. M3Mepenue Qusnueckux BenuuuH. Duzmyeckue
npubopsl. [TorpemnocTs n3mepennit. MexxayHapoHasi CicTeMa €IMHHIL.

Kak ¢usuka u Jpyrue eCTECTBEHHBbIE HAyKH HW3Y4alOT MPHUPOAY.
EcTecTBeHHOHAyuUHBIE METOJ] TMO3HAHUS: HAOIIOJEHUE, IIOCTAHOBKA HAY4YHOIO
BONIPOCA, BBIIBMYKEHUE TUIOTE3, HKCIIEPUMEHT IO MPOBEPKE TMIOTE3, OOBICHEHUE
HaOmoaaemMoro siBieHus. Onucanue Gu3NUecKuX SBJICHUN C TOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHu4ecKkue, TEMIOBbIE, JJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. @usndeckue NpuOOPHl U TpOLEaypa MPSIMBIX HW3MEPEHHM aHAOTOBBIM U
U (POBBIM PUOOPOM.

Jlabopamopnwie pabomel u onvimol.

1. OmpeneneHre UEHbI I€TIEHUS NIKAJIbl U3MEPUTEIBLHOTO Tprbopa.

2. H3mMmepeHue paccTosTHUM.

3. W3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.

4. OmnpeneneHue pa3sMepoB MabIX TEIl.

5. M3Mepenue Ttemmeparypsl MpU TMOMOIIM >KHIKOCTHOIO TEPMOMETpa U
JaTYMKaA TEMIIEPATYPHI.

6. IIpoBenenue wucciaenoBaHHWs IO MPOBEPKE THUIIOTE3bI: JAJIbHOCTh IOJIETA
IIapuKa, MYHEHHOrO0 TOPU30HTAIbHO, T€M OOJblle, 4eM OOJIbIIEe BBICOTA
ycKa.

Paszpnes 2. IlepBoHayaibHbIe CBEACHUS O CTPOCHUH BELIECTBA.

CtpoeHue BemiecTBa: aroMbl W MOJIEKYJb, HUX pa3Mmepbl.  OIbITHI,

JOKa3bIBAIOIINE TUCKPETHOE CTPOEHUE BEUIECTBA.

JIBrxenue yactul BemiectBa. CBfA3b CKOPOCTH JABWKEHHUS YacTUL[ C
temnepaTypoil. bpoyHoBckoe paBwxkenue, auddys3us. BzaumopeiicTBue dYacTuil
BEILIECTBA: MPUTSKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUS BEIIECTBA: CTPOCHHUE Tra30B, JKUJIKOCTEH U TBEPIBIX
(kpucTaysmyecknx) Tena. B3auMOcCBSI3b MeXAy CBONCTBAaMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M HX ATOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHoCTH
arperaTHbIX COCTOSIHUM BO/IBI.

JHemoncmpauyuu.

1. HaOmroneHnne OpOyHOBCKOTO TBUKEHHS.

2. HaGmonenue nuddysun.

3. HabGmronenue siBneHuii, 00BACHAIOMUXCSA MPUTSHKEHUEM WA OTTAJIKWBAHUEM

YaCTUI] BEIECTBA.

Jlabopamopnsie padomul u onvimel.

1. OrmeHka nTuaMeTpa aToMa METOJIOM PSIOB (C UCToNb30BaHueM GoTorpaduii).

2. OnpIThI 10 HAOTIOJCHHUIO TETIJIOBOTO PACIIMPEHUS Ta30B.

3. OnbIThl 1O OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.



Pa3nen 3. /IBuikeHne U B3auMo/ielicTBHE TeJl.
MexaHnuueckoe JBH)KE€HHE. PaBHOMEpHOE W HEPABHOMEPHOE JIBH)KCHHE.
Cxopoctb. Cpennsii CKOpOCTb IMPU HEPAaBHOMEPHOM JBIXKEHUH. Pacuér mytu wu
BPEMEHHU JIBUKECHUS.
SBneHne wHepuMU. 3aKOH HWHEpUMH. B3auMoJelcTBHE TeNl Kak MpUYMHA
U3MEHEHHUSI CKOPOCTHU JIBMKEHUA Tel. Macca kak Mepa HHEpTHOCTH Tena. [ImoTHOCTh
BemiecTBa. CBs3b JIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIECTBA.
Cuna Kak XapakTepHCTHKa B3auMoneucTBHs Ten. Cuiia ynpyrocTH M 3aKOH
I'yka. 3mepeHue cuilbl C MOMOIIBID JUHAMOMETpA. SIBIIEHHWE TITOTEHHUS U CuUia
TskecTd. Cuita TSDKECTH Ha JIpyrux Ivia”erax. Bec tena. HesecomocTs. CiioxeHue
CWJI, HAIIPaBJICHHBIX IO OJHOW mpsiMoi. PaBHoxelncTByromas cui. Cuia TpeHHs.
TpeHne cKOJIbKEHUS U TPEHHUE MOKOs. TpeHue B IPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHne MexaHMUECKOro JBUKEHUS Tea.
2. M3mepeHune CKOpOCTH MPSIMOJIMHENHOTO ABUKECHUS.
3. HaOnroneHue siBJI€HUS UHEPIIVH.
4. HaOmroneHne u3MeHeHus: CKOPOCTH MPU B3aUMOJIEHCTBUH TETI.
5. CpaBHEHHME Macc 10 B3aUMOJEHCTBUIO TEJI.
6. CnoxkeHue cuJjl, HalpaBJIECHHbBIX 110 OJTHON MPSIMOM.
Jlabopamopnwie pabomel u onvimol.
1. OmnpenenieHre CKOPOCTH PABHOMEPHOTO JBUXKEHHUS (IIapUKa B >KUJIKOCTH,
MOJEJIN 3IEKTPUUIECKOTr0 aBTOMOOUJIS M TaK Jajiee).

2. OnpeneneHue cperHed CKOPOCTH CKOJIBKEHHUS Opycka WIM LIapuKa I0
HAaKJIOHHOM IIOCKOCTH.
Onpenenenue MWIOTHOCTH TBEPIOTO Tea.

4. OmbITHI, JIEMOHCTPUPYIOUIME 3aBUCUMOCTb pacTsKeHUus (aedopmariim)
MPY>KUHBI OT IPUIIOKEHHOU CHIIBI.

5. OnbIThl, JAEMOHCTPUPYIOIINE 3aBUCHUMOCTh CHJIBI TPEHHUSI CKOJBXKEHHS OT
BECAa TEJa U XapaKTepa CONPUKACAIOUINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBiienne TBEPABIX TeJl, dKUIKOCTEN U ra30B.

Hanenue. CriocoObl yMEHbLIECHUSI U YBEJIMYEHUs JAaBieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJCHHUS Ta3a oT o00béma, TemrepaTryphl. llepemada naBiieHUS
TBEPABIMUA TEJIaMH, JKUAKOCTIMHU M ra3amu. 3akoH [lackansa. I[lHeBMatnueckue
MalluHbl. 3aBUCUMOCTH JaBJICHUS >KUJIKOCTH OT TJIyOWHBI. [ HMapocTaTHyecKuid
napanokc. Coob1aronuecs cocyasl. ['MapaBnuyeckue MeXaHUu3Mbl.

AtMocdepa 3emuin u arMmochepHoe naaBieHue. [IpuyuHBI CylIeCTBOBaHUS
BO3aymHOM ob6omouku 3emin. OmnbiT Toppuuennu. H3mepenue atmochepHOro
JaBJIeHUA. 3aBUCUMOCTh aTMOC(HEPHOro JAaBJICHUS OT BBICOTHI HAJl YPOBHEM MODSL.
[Tpubops! 17151 U13MepeHus: aTMOC(HEPHOTO TABJICHHUS.



JlencTBre XKUIKOCTHM MU Tra3a Ha MOTPYKEHHOE B HUX TEJIO. BrITamkuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxomnnaBanue.
Jemoncmpayuu.
3aBUCUMOCTH JaBJICHUS ra3a OT TEMIIEPATYPHI.
[Tepenava naBiieHUS KUIKOCTHIO U Ta30M.
Coobmraromuecs: CoOCy/bl.
I'mapaBnuueckunii nmpecc.
[IposiBeHMe neMCTBUS aTMOC(EPHOTO JTABIICHU.
3aBUCHUMOCTh BBITAJIKUBAIOIIECH CHIIBI OT 00bEMa OTPYKEHHON YacTH TeJa 1
IIOTHOCTH JKUJKOCTH.
PaBeHCTBO BRITATKHBAIOUIEH CHIIBI BECY BBITECHEHHOM )KUIKOCTH.
8. YcCIOBHE IIJIaBaHUs TEN: IJIABAHUE WM MOTPYKEHUE TENI B 3aBUCUMOCTH OT
COOTHOIIICHHUS MJIOTHOCTEH Tejla 1 KUJIKOCTH.

A A A

N

Jlabopamopnwie pabomul u onvimol.

1. HccnepoBaHue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHOU B
AKUJKOCTh YaCTH TeJIa.

2. OnpenenieHUWE  BBITAJKUBAIOIIEW  CHJIBI, JICHCTBYIOLIEWM HAa  TEJO,
IOIPYKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLICH CUJIbI, IEUCTBYIOLIEH HA TEJIO B
AKHUJKOCTH, OT MaccChl Teja.

4. OmnbITBI, JAEMOHCTPUPYIOIIHME 3aBUCUMOCTh  BBITAJIKWBAIOUIEH  CHUJIBL,
JNEUCTBYIONIEH Ha TEJIO B KUAKOCTH, OT 00bEMa MOTPYKEHHON B KUIKOCTH
YacTH T€Ja U OT MJIOTHOCTHU KUJKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKHU U ONIPEACICHUE

€€ rpy30NOAbEMHOCTH.

Pa3zpnes S. PaGoTra u MOIIHOCTB. JHEPrus.

Mexanuueckas padota. MOIIHOCTb.

[IpocThie MexaHWU3MBI: pblUar, OJOK, HAKJIOHHAS IUIOCKOCTh. I[lpaBuio
paBHOBecus phiuara. [I[puMeHeHne nmpaBuiia paBHOBECHS phluara K OJIOKY. «30JI0TOe
npaBwio» Mexanuku. KIIJ[ mpocteix Mexanu3moB. [IpocThie MexaHU3MBI B OBITY U
TEXHUKE.

Mexannueckas dSHeprus. KunHeTndyeckass W MOTEHIMAJIbHAs  DHEPTHS.
[IpeBpaiiienrie 0JJHOTO BHJIa MEXAHUYECKON PHEPTUM B JIPYroi. 3aKOH COXpaHEHUs
SHEPIrUu B MEXaHUKE.

Jlemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopnwie pabomuel u onvimol.

1. Ompenenenue pabOTHI CUJIBI TPEHUS MIPU PaBHOMEPHOM JBMKEHUU Teja 10

TOPU30HTAIBHON TOBEPXHOCTH.



2. HccnenoBaHue yClIOBUM paBHOBECHS pblUara.

3. Hsmepenue KII/I HaKIIOHHOM IIIIOCKOCTH.

4. V3yuyeHwue 3aKOHA COXPaHEHUs MEXAHUYECKON YHEPIUH.

8 KUIACC

Pa3nea 6. TenioBLIe ABJICHUS.

OCHOBHBIE  TIOJIOKEHHUSI ~ MOJEKYJISPHO-KMHETUYECKOW TEOPUH  CTPOCHUS
BelecTsa. Macca u pasmepsl aTOMOB M MOJEKyJd. ONBITHI, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUHU.

Mopnenn TBEPIOro, JKHMIKOIO M Ta3000pa3HOTO COCTOSHUM  BEIECTBA.
Kpucrannmueckue u amopdusie tena. OObsICHEHHE CBOMCTB Ta30B, KHUJIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHHM MOJEKYISIPHO-KUHETUYECKON TEOPHHU.
CmauuBaHKE U KallWJUISIPHBIE SIBJICHUS. TEIIOBOE paClIMPEHNE U CKATHE.

Temmneparypa. CBs3b TeMmmepaTypbl CO CKOPOCTBIO TEILUIOBOIO JIBHXKCHUS
yactull. BuyTpeHHsst sHeprus. CnocoObl H3MEHEHHs BHYTPEHHEH SHEPIUU:
TeIulonepesaya U coBepliieHrue paboTel. Bunpl Temnonepenayu: TEIONPOBOAHOCTD,
KOHBEKIIUS, U3IIyUEHUE.

KonuyectBo TemnoTsl. YienbHas TEMIOEMKOCTh BelllecTBa. TemiooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHUE TEIJIOBOro OanaHca. [1naBienue u orBepaeBaHue
KPUCTAJJIMYECKUX BELIECTB. YjenbHas Terwiora miasieHus. [lapooOpas3oBanue u
koHneHcarusa. Mcmapenme. Kunenue. VYjaenpHas TemioTra mapooOpa3OBaHMS.
3aBUCUMOCTh TEMIEPATYPBI KUTIEHUSI OT aTMOC(HEPHOTO 1aBJICHHUS.

BnaxnocTts Bo3myxa.

OHeprus TOIIMBA. Y AeNbHAs TEIIOTA CTOPAHUS.

[Ipuntuner pabotel TeroBbix nBurareneit KIIJ TtemmoBoro aBuratesns.
TennoBple ABUTATENN U 3aIATA OKPYKAIOLIEH CPEJIbI.

3aKOH COXpAaHEHUS U MTPEBPALLECHUS SHEPTUH B TEIUJIOBBIX MPOLECCAX.

JHemoncmpauyuu.

1. HaGmionenne OpOyHOBCKOTO JBUKEHHS.

Ha6nronenue nuddysun.

HaGnronenue siBneHuil cMaurBaHUs U KaWJUISIPHBIX SIBJICHUM.
HabGnronenue TemioBoro pacimpeHus Tedi.

W3meHeHue naBieHHs Tra3a MpU U3MEHEHWH O0BbEMa M HArpeBaHUM WIIU
OXJIAXKJCHUH.

IIpaBuna u3MepeHus TEMIIEPATYPHI.

Buap! Temionepenaymn.

OxJtaxkieHue npu COBEPIICHUH pabOTHhI.

Harpeanue npu coBepiieHHH pabOThl BHEITHUMH CUJIAMH.

10. CpaBHEHHE TEIUTOEMKOCTEN PA3IMYHBIX BEILIECTB.

11. HabGnrogeHue KumneHus.

ik w N
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12. HaGnroeHue nocTosiHCTBA TeMITEpaTyphl MPpH IJIaBJICHUH.

13. Moaenu TerIoBbIX JBUTATEIEH.

Jlabopamopnwie pabomel u onvimol.

1. OnbITHI IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO PUTSKEHHUS.

2. OnbITHI 10 BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOW COJIM WJIM caxapa.

3. OnbITel TO HAOJIOJEHUIO TEIUIOBOTO PACIIUPEHUs Ta30B, XKUIKOCTEH U

TBEPABIX TEII.
4. OmpeneneHue NaBICHUS BO3AyXa B OaJIOHE MIMPUIIA.
OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JIABJICHHUS BO3/lyXa OT €ro 00bEmMa
Y HarpeBaHMs WIHN OXJIaXKICHUSI.

6. IIpoBepka runoTe3bl JIMHEHHON 3aBUCUMOCTHU JIJIMHBI CTOJIOMKA KUJIKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

7. HaOnroneHue wu3MEHEHUs BHYTPEHHEW JHEpPruM Tejda B pe3ysbTaTe
TEerIonepeauv U padoThl BHEITHUX CHUJI.

8. HccrnemoBanue sBICHUS TEINIOOOMEHA TPU CMEIIMBAHUM XOJIOAHOU U

ropsiueu BOJBI.

9. OmpeneneHne KOIUYECTBA TEIJIOTHI, MOTYYEHHOTO BOJIOM MPHU TEIJI000MEHE

C HarpeTbIM METAJUIMYECKUM LIUIUHIPOM.

10. OnpenenieHne yaeabHON TEINTIOEMKOCTH BEIIECTBA.

11. MccnenoBanue npolecca HCapeHusl.

12. OnpenesieHne OTHOCUTENIBHON BIIAKHOCTH BO3yXa.

13. OnpeneneHne yaeapHON TEMIOTHI IUIABJICHUS JIbJA.

Pa3znes 7. JaekTpuvecKkue 1 MAarHUTHbIE SIBJICHHS.

OnexkTpuzanus Tel. JlBa poaa 3IEKTpUYECKUX 3apsaoB. B3aumoneiicTBue
3apspKeHHBIX Tell. 3akoH KyiioHa (3aBUCHUMOCTh CHIIBI B3aUMOJCHCTBHS 3apSyKEHHBIX
TEJ OT BEJIMYMHBI 3aPSI0B U PACCTOSHUS MEXKITY TEJIAMH ).

Onektpudeckoe mnose. Hanpsok€HHOCTh  dnekTpudeckoro mons. [IpuHiun
CYyHEPHO3ULINH JIEKTPUUECKUX TOJIeH (Ha KAYECTBEHHOM YpPOBHE).

Hocurenu »snekTpudecKkux 3apsaoB. ODJIEMEHTApHBIA JJICKTPUUYECKHUIN 3apsii.
Ctpoenue aroma. [IpOBOTHUKHN U TUAJIEKTPUKU. 3aKOH COXPAHEHUS BJIEKTPUYECKOTO
3apsiaa.

OJEKTPUYECKUM TOK. YCJIOBUSA CYIIECTBOBAHUSI DJIEKTPUUYECKOTO  TOKA.
MCcTOYHUKM TMOCTOSIHHOTO ToOKa. JIeMCTBHUS dJIEKTPUUYECKOro ToKa (TeIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onektpuueckass  nenb. Cuima  Toka.  DJIEKTPUUECKOE  HANpPsKEHUE.
ComnpoTuBiieHHE NPOBOAHUKA. Y IETbHOE CONPOTUBICHUE BENIECTBA. 3aKOH OMa s
yuacTtka uenu. [locienoBarenbHOe U napamuieibHOE COCTUHEHNE IPOBOJHUKOB.



PaGota © MOIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JleHna.
DNEKTPUYECKUE MU U MOTPEOUTENN AIEKTPUIECKOW 3Hepruu B ObITy. KopoTkoe
3aMBIKaHHUE.

[TocTrosiHHBIE MAarHUTHL. B3auMOJelHCTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
noJsie. MarauTHoe noJie 3eMIIM U €ro 3HaYeHUe IS )KU3HU Ha 3emuie. OnbIT JpcTeaa.
MarHutHO€ o€ 3JIEKTPUIECKOro ToKa. [I[puMeHeHne 3MeKTpOMariuToB B TEXHUKE.
JlelicTBUE MAarHUTHOTO TOJSi Ha MPOBOAHUK C TOKOM. OJIEKTPOJBUTATENb
MOCTOSIHHOTO ~ TOKAa.  Mcmoyib30BaHHWE  AIEKTPOJABUTATENIEM B TEXHHYECKHX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

Onbitel @apanes. fBneHue snexkrpoMarHuTHOW WHAyKuuH. [IpaBuno Jlenua.
DIIEKTPOreHepaTop. Cnoco0bl IOJTYYEHUS ANEKTPUYECKOU SHEPIUH.
DJIIEKTPOCTAHIIMU HA BO30OHOBIISIEMBIX UCTOYHUKAX SHEPTHUHU.

Jemoncmpayuu.

DJIeKTpU3aLus TEN.
JIBa poJia 3JIEKTPUUYECKUX 3apsA0B U B3AUMOJCHUCTBUE 3aPSKEHHBIX TEI.
Y CTpONCTBO U AEUCTBUE JIIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAsT UHIYKIIUS.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsI0B.
[IpoBOHUKY Y TUBJIEKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
HcTouHMKM TOCTOSIHHOTO TOKA.
JIericTBUS DIEKTPUYECKOTO TOKA.
. DNEKTPUUYECKUI TOK B KUJKOCTH.
. 'a30BbIM paszps.
. I3MepeHue cuiibl TOKa aMIepMeTpOM.
. I3MepeHue 3JIeKTpUUEeCKOro HaApsKEHUsI BOJTBTMETPOM.
. Peoctar u marasuH cOIpOTUBIICHUHN.
. BzaumoiericTBUE NMTOCTOSSHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXHOCTH PA3/ICJICHUS MTOJFOCOB MarHuTa.
. MonenupoBaHWE€ MAarHUTHBIX MOJIEH MOCTOSTHHBIX MArHUTOB.
. OneIT Dpcrena.
. MaruutHoe nojue Toka. DJIeKTPOMarHur.
. JleicTBHE MarHUTHOTO IOJIA HA TPOBOJHUK C TOKOM.
. DNEeKTPOABUTATETh TOCTOSIHHOTO TOKA.
. UccrnenoBanue sIBICHUS 3JIEKTPOMArHUTHOM MHIYKIIUH.
. OnbiTel @apajnes.
. 3aBUCUMOCTh HalpaBJI€HUS WHIAYKIMOHHOTO TOKAa OT YCIOBHH €ro
BO3HUKHOBEHHS.
. DNEKTPOTEHEPATOP MOCTOSTHHOTO TOKA.
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Jlabopamopnsie pabomuol u onvimol.

1.
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10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnpiTel MO HAOMIOAEHUIO AJIEKTPU3ALMK TeN HHAYKIUEH u 1pu
COIIPUKOCHOBEHUH.

HccnenoBanne OEUCTBUA  DJIEKTPUYECKOIO TIOJII HA IMPOBOJHUKU H
IUBJICKTPUKHU.

C6opka u npoBepka padOoThI JIEKTPUUECKOH LIETIH TOCTOSSHHOTO TOKA.
N3mepenne u perympoBaHue CUiIbl TOKA.

N3mepenne u perympoBaHue HAIPSIKEHHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WAYILETO 4Yepe3 pe3UcTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANPSKEHUSA HA PE3UCTOPE.

OnbIThI, TEMOHCTPUPYIOIIHAE 3aBUCUMOCTD AIEKTPUUECKOTO CONPOTHUBICHUS
IIPOBOAHUKA OT €r0 JUIMHBI, IUIOIIAN ITONIEPEYHOT0 CEYEHHS U MaTepHraa.
IIpoBepka mnpaBuia CHOKEHUS HANPSHKCHUM NPU  MOCIEI0BATEIBHOM
COCIMHEHNH JIBYX PE3UCTOPOB.

IIpoBepka mnpaBuna g CWIBI TOKA IIPU IApaJUICIIbBHOM COECIWHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AJIEKTPUUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.
OnpeneneHrne MOIHOCTH IEKTPUYECKOr0 TOKA, BBIAEISIEMON Ha PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa, MAYLIErO Yepe3 JIAMIIOYKY, OT
HaIpsHKEHUS Ha HE.

Onpenenenue KIIJ[ nHarpeBarens.

HccenenoBanre MarHUTHOTO B3aWMOJICUCTBUS IOCTOSIHHBIX MAarHUTOB.
N3ydyeHre MarHuTHOTO MOJIsl TIOCTOSIHHBIX MarHUTOB MPH UX OOBEAMHEHUU U
pa3ieiICHUHN.

HccnenoBanue nercTBUs JIEKTPUUECKOIO TOKA HA MAarHUTHYIO CTPEJIKY.
OnbIThI, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTh CHIIBI B3aUMOJICUCTBUS KaTYIIKH
C TOKOM ¥ MAarHMWTa OT CUJIbI TOKA U HAITPABJICHHS TOKA B KaTYIIKE.
N3ydenune neucTBUsl MAarHUTHOTO I10JIS HAa TPOBOJAHUK C TOKOM.
KouncTtpyupoBanue u n3ydenue paboThl JJIEKTPOIBUTaTEIS.

N3mepenne KII/] anexrpoaBuraTeIbHON yCTaHOBKH.

OneITel MO MCCIEAOBAHUIO SIBJICHHUS  DJIEKTPOMATHUTHOW — HMHIYKIUU:
HCCIIEIOBAHNE U3MEHEHUH 3HAYEHUS U HAIIPABJICHUS MHIYKIMOHHOIO TOKA.

9 KJIACC

Pa3nen 8. Mexannueckue siBJeHHSA.

Mexanunueckoe ABWkeHUE. MarepuanbHas Touka. (Cucrema  OTCUéTa.
OTHOCUTENBHOCTh MEXAHMYECKOrO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBxkeHne. HepaBHOMepHOe mpsiMoJinHEHOe ABWxkeHue. CpefHsis U MTHOBEHHAs

CKOPOCTDB TCJia ITPU HCPABHOMCPHOM JIBUKCHUU.



VYckopenue. PaBHOyckopeHHOe mpsMoiuHeiHoe aBuxeHue. (CBoOoaHOE
najenne. OnbiTel ["anues.

PaBHOMepHOE ABWXEHME MO OKpYyKHOCTH. llepron m yacrota oOpaieHHs.
JIuneliHas U yriaoBas cKOpocTU. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.

ITepBoiii 3akoH HptoTrona. Bropou 3axkon Herorona. Tperun 3akoH HeroToHa.
[IpyuHIMT Cynepno3uLnn CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cujia TPEHUs CKOJBXEHHUSI, CUja
TPEHUSI OKOSI, APYTUE BUJIBI TPEHUSI.

Cunma TSKECTH M 3aKOH BCEMHPHOIO TATOTEHMs. Y CKOpEHHE CBOOOJIHOTO
najnenus. JIBuwkenue maHeT Bokpyr ConnHpa. IlepBasg kocmuyeckas CKOpPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue maTepuanbHON TOUkU. AOCOJIOTHO TBEPAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEITIEHHON OChIO BpameHus. MOMEHT cuiibl. LIeHTp TsxecTu.

Nmvnynec Tena. M3meHenne umnyibca. Miynbc cuiibl. 3aKOH COXpaHEHUS
UMIyJibca. PeakTHBHOE ABUKEHHUE.

Mexanuueckas paboTa U MOIIHOCTb. PaboTa cuil TSKeCTH, yIpyrocTH, TPEHHS.
CBsi3p aHepruu M pabotrel. lloTeHuumanbHas H»HEprusi Teja, MOJHATOrO Haj
MIOBEPXHOCTHIO 3eMiM. lloTeHImanbHas sHeprus c:kaTou IpyxuHbl. KuHetnueckas
sHeprusi. TeopeMa O KMHETHYECKOW HSHEPrHH. 3aKOH COXPAHEHUS MEXAHUYECKOU
SHEPIHUH.

Hemoncmpauuu.

1. HaGnrogeHue MeXaHWYeCKOro IBMKEHUS Tela OTHOCHUTEIBHO Pa3HbIX TEJ

OTCYETA.

2. CpaBHeHME NyT€l M TPACKTOPUN ABUKEHUS OJHOTO U TOrO K€ Teja
OTHOCHUTENBHO PA3HBIX TEJI OTCYETA.

N3mepenne CKkopoCTH U YCKOPEHUS TPSIMOJIMHENHOTO IBUKECHUS.
HccnenoBanne npu3HAKOB PABHOYCKOPEHHOTO IBUKEHUS.

HaGnronenue nBmXeHUS Tella 1Mo OKPYKHOCTH.

HaGnronenne mMexaHnuecKux SIBICHUN, MIPOUCXOMSAIINX B CHUCTEME OTCYETA
«Tenmexka» 1pu €€ paBHOMEPHOM U YCKOPEHHOM JIBHXKEHUH OTHOCUTEJIBHO
KaOuHeTa (PU3UKU.

7. 3aBUCHMOCTh YCKOPEHHSI Tela OT MacChl Tejla W JEHUCTBYIONIEH Ha HEro
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CHJIBI.
8. Halmronenue paBeHcTBa CUIT IIPU B3aUMOJICHCTBUU Tell.
N3menenue Beca Tena npu yCKOPEHHOM JBUKEHUU.
10. [lepenada umIrynbca npy B3auMOJECUCTBUH TEIL.
11. [IpeoOpa3zoBaHus S3HEPTUU NPU B3aUMOACICTBUU TEN.
12. CoxpaHeHHe UMITYJIbCa IPU HEYIIPYTrOM B3aUMOJECHCTBUH.
13. CoxpaHeHMe UMITyJIbCa IPU a0COIOTHO YIPYTOM B3aUMOAECUCTBUU.



14. HaGnrozieHre peakTUBHOTO ABUKCHHUS.

15. CoxpaHeHHe MEXaHUYECKOW SHEPTUU MTPU CBOOOAHOM I1aJICHUU.

16. CoXxpaHeHHE MEXAHUYECKOW AHEPIHM MPU JIBMKEHUU Tejia MOJ ACHCTBHEM
IPYKHUHBI.

Jlabopamopnsie pabomul u onvimol.

1. KoncTpynpoBanue TpakTa s pa3roHa U JaldbHEWIIEr0 PaBHOMEPHOIO
JBIKCHUS IIIAPUKA U TEJICHKKH.

2. OmpeneneHne CpemHEW CKOPOCTH CKOJBXKEHUS OpycKa WM JIBYKCHHS
[IapyKa MO HaKJIOHHOW IUIOCKOCTH.

3. OnpeneneHue yCKOPEHHUs Tela MPU PABHOYCKOPEHHOM [BHXKCHUU 10
HaKJIOHHOW IIOCKOCTH.

4. WccnenoBaHue 3aBUCHUMOCTH MYTH OT BPEMEHHM MPU PaBHOYCKOPEHHOM
JBIKEHUU 0€3 HauallbHOM CKOPOCTH.

5. IlpoBepka THUIMOTE3bl: €CIM TIPU PABHOYCKOPEHHOM JIBIDKEHUH Oe€3
HAYaJbHOM CKOPOCTH ITyTM OTHOCATCS KakK pSAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE TPOMEXKYTKH BPEMEHHU OJIUHAKOBHI.

6. MccrnenoBaHue 3aBUCMMOCTA CWJIbI TPEHHUS CKOJIBXKEHHUSI OT  CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

7. Ompenenenne K03pGUIIMEHTA TPEHUS CKOJIBKECHHUS.

8. OmnpexneneHue KECTKOCTH MPYKUHBI.

9. Omnpenenenue padbOThl CUIIBI TPEHUS MPU PABHOMEPHOM JABMIKEHHUH Teja IO
TOPU30HTAIBHON NOBEPXHOCTH.

10. Ompeenienue  pabOThl  CHJIBI  YIIPYTOCTH TMpU  TMOABEME Tpy3a C
UCIIOJIb30BAHUEM HEMOABMYKHOTO U MOABUKHOTO OJIOKOB.

11. I3ydeHue 3aKkoHa COXpaHEHUSI YHEPTHUH.

Pa3nen 9. Mexannuyeckue KoJie0aHUA M BOJIHBI.

KonebarenbHoe nuxeHue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUU: TEPHOI,
4acToTa, aMIUIMTyAa. MaremMaTudyeckuili U NpYKUHHbIM MasTHUKU. [IpeBpaimieHue
DHEPTUU TP KOJIeOATETHHOM JIBIKCHHH.

3aryxatouue KOJIeOaHMUs. BoiHyX1eHHbBIE KOJIeOaHus. Pe3onanc.
Mexannueckue BOJIHBI. CBOMCTBA MeXaHUYECKUX BOJH. [IpogoabHbIE U TTONIepeYHbIC
BOJIHBI. JIJIMHA BOJHBI U CKOPOCTh €€ pacnpocTpaHeHusi. MeXaHHM4eCKHue BOJIHBI B
TBEPJIOM TeJle, CEHCMHUYECKHE BOJIHBI.

3Byk. I'poMkocTh 3Byka M BbicoTa TOHa. OTpaxenue 3Byka. MHbpa3Byk u
yJIBTPA3BYK.

Jlemoncmpayuu.

1. HaOmromenuwe komeOaHMII Tel mON JOEHCTBUEM CHIIBI TSHKECTH W CHIIBI

YIOPYTOCTH.
2. HaGmronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.



3. HaOmronenue BbIHYKIEHHBIX KOJIEOAHUHN U pe30HAHCA.

4. PacnpocTpaHeHHe NpoJI0JIbHBIX U MOMEPEYHBIX BOJH (HA MOJIEIN).

5. HaGmroneHnue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKUI PE30HAHC.

Jlabopamopnsie pabomul u onvimol.

1. OmpezeneHue 4aCTOTHI M Miepruojia KoyieOaHUH MaTeMaTUYeCKOr0 MasiTHUKA.

2. OmnpenesieHUE YacTOTHI U NIEpUOoia KOJeOaHUI MPYKMHHOTO MasSTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH TEpUOJA KOJEOAHWN TMOJABEUICHHOTO K HHUTHU

rpy3a OT JJIUHbI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH TMepUoia KOJieOaHUN MPY>KUHHOTO MasTHUKA OT
Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHoJia KoJeOaHUW Tpy3a, IMOJBEIICHHOTO K
HUTH, OT MACChI Ipy3a.

6. OmbIThI,  JEMOHCTPUPYIOIIME  3aBUCHMOCTh  Iepuojaa  KoJjieOaHuM
IPYKMHHOTO MasgTHUKA OT MACChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3MepeHue yckopeHust CBOOOAHOIO MaICHUS.

Pasznes 10. DieKTpOMarHuTHOE 1M0J1€ M JJIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  MOJIE. DNEeKTPOMarHuTHHIE BOJIHBI. CaoiicTBa
ANEKTPOMArHuTHbIX BOJH. [llkanma »3ieKTpoMarHWTHBIX BOJH. Fcnonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3HU.

DJIeKTpOMaruuTHasi mnpupona cera. CkopocTh cBeTa. BonHOBBIE CBOMCTBa
CBeTa.

Jlemoncmpayuu.

1. CBolCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomul u onvimol.

1. M3ydyeHue CBONCTB AJIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMIIBHOTO

TenedoHa.

Pa3nen 11. CBeToBbIe IBJICHHUS.

JlyueBas moznens cBera. Mcrounuku csera. [IpsMonnHeniHOe pacnpocTpaHeHue
ceeta. 3armenus Comuna u Jlynsl. OTpaxenue cBera. [lnockoe 3epkano. 3akoH
OTPaKEHUS CBETA.

[Ipenomnenue cBera. 3akoH TmperaomsieHusi cBera. lloiHOe BHyTpeHHEe
OoTpakeHHe cBeTa. Vcnonb30BaHUE MOTHOTO BHYTPEHHETO OTPAKEHUS B ONTUYECKUX
CBETOBOJIAX.

JInnza. Xon nydeit B nuH3e. OnTudeckas cuctema Qoroanmapara, MUKPOCKOIIa
u Teneckona. ['na3 kak onrtuyeckas cucrema. biim3opyKoCcTh U 1abHO30PKOCTb.

Pasnoxxenne Oenoro cBera B cmekrp. Onbitel  Heiorona. Croxenue
CIIEKTPAJIbHBIX LIBETOB. J{Hucnepcus ceera.



Jlemoncmpayuu.
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[IpssMonHEHOE pacIpOCTPaHEHHE CBETA.

OTtpakeHue cBeTa.

[TonyueHnue n300paxeHUi B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomiienue caera.

OnTuyecknuii CBETOBOJ.

Xop stydeil B coOuparoniei JIMH3e.

XOJI Ty4der B pacCEUBAIOLIEH JIUH3E.

[Tonyuenune n300paxeHUi ¢ HTOMOIIbIO JIUH3.

[Tpunuun aeiicTBus GoroanmnapaTa, MUKPOCKOIIA U TEJIECKOIA.

10. Mopenb riaasza.

11. PaznoxxeHue 6e10ro cBeTa B CHEKTP.

12. [Tonydenue 6enoro cBeTa Mmpu CI0KEHUHM CBETA PA3HBIX 1IBETOB.
Jlabopamopnwie pabomul u onvimol.

1.

WccnegoBanue 3aBUCHUMOCTH yrjla OTPaKEHUS CBETOBOrO Jiydya OT yrija
MaJCHMUS.

N3ydenne xapakTepUCTHK N300pakeHUs MTpeIMeTa B TUIOCKOM 3epKaie.
HccnenoBanue 3aBUCUMOCTH yria MPEJIOMJICHUS CBETOBOTO Jiyda OT yrja
najieHUs] Ha TPAHUIIE «BO3IyX—CTEKIION.

[Tomy4yenue n300pakeHUi ¢ TOMOIIBIO COOUPAIOIICH JINH3HI.

Onpenenenue (POKYCHOTO pacCTOSTHUS U ONTUYECKOW CHIIbI coOuparoien
JIMH3BI.

OnbITHI 110 Pa3sIoKEHUIO OEJI0ro CBETa B CIEKTP.

OnbIThl TIO BOCIHPHUSATHIO IIBETa MPEAMETOB MPU WX HAOIIOJCHUU Yepes
[[BETOBbIE (DUIIBTPHI.

Pa3znea 12. KBanroBble siBJI€eHUS.
Oneitel Pezepdopna u mnnanerapHas mozenb aroma. Mopenb aroma bopa.

Hcnyckanue u normonieHue ceeta aroMoM. KBanTel. JInHeWyaTsie CIEKTPHI.

PamnoaktuBHOCTh. Anbda, 6eta- U ramma-uznydeHus. CTpoeHHE aTOMHOTO

anpa. Hykinonnas Moaens aToMHOro sigpa. M3oromnsl. PannoakTuBHbIE NpeBpaIicHUS.
IIepuon nosypacnana aTOMHBIX s1IED.

SAnepHbie peakuuu. 3aKOHbI COXPAHEHUs 3apsAJIOBOTO M MacCOBOTO YHCEIl.

OHeprusi cBA3W aToMHBIX sjep. CBsi3b Macchl W SHEpru. Peaknuu cuHTE3a u
nenenus siaep. Ucrounuku 3neprun CostHIa U 3BE3I.

Snepnas oHepreruka. JleMCTBUS pPagMOAKTHUBHBIX W3JIyYCHUHW Ha KUBBIE

OpraHU3MHBbI.

Jemoncmpayuu.

1.
2.

CHGKTpBI H3JIyYCHHUA U IIOTJIOILICHUS.
CHCKTpBI Pa3JINYHbIX I'a30B.



3. CnekTp Bogopoja.

4. HaGmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cu€Turka HOHU3UPYIOLIUX U3TyYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPAIOB U POIYKTOB.

Jlabopamopnsie pabomul u onvimol.

1. HaGnrogeHue CrUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUEHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHHUE SHEPTUU YACTHUIIBI IO TOPMO3HOMY ITyTH

(o dhoTtorpadusam).

3. M3mepenue painoakTUBHOTO (OHA.

IHoBTOpHUTEIBbHO-0000 AN MOYJIb.

[ToBTOpHUTENHEHO-0000AIOIINKA MOYJIb MPEIHA3HAUYEH IJI1 CUCTEMAaTH3aluu U
0000IIEHNsS] MPEIMETHOTO COAEPKAHUS U ONBITA JIEATEIBbHOCTH, MPUOOPETEHHOTO
MpyU HU3y4YEHUU BCEro Kypca (U3MKH, a TaKke JJIs MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY OJK3aMEHy MO0 (U3MKe i O0ydaroIMXCs, BBIOPABIIMX STOT
yueOHBII npeaMer.

[Ipy u3ydyeHHH NAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
NeATEeIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEUMBAETCA JOCTHUKEHUE TMPEIMETHBIX U
METalpeMETHBIX  IUJIAHUPYEMBIX  PEe3yslbTaToB  oOydeHus,  (opmupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOEHUE HAy4YHBIX METOJOB HCCIEIOBAHUS
SABJICHUM TPUPOABI U TEXHUKHU, OBJIAJCHHE YMEHUSIMH OOBSCHATH (U3MUECKHUE
SBJICHUS, TPUMEHSIA TOJy4YeHHBbIE 3HAHUSA, pelarh 3a7Ja4d, B TOM 4YHCIE
KaueCTBEHHbIC U IKCIIEPUMEHTAJIbHBIC.

[IpyHIMNMATBEHO AEATEILHOCTHBIA XapakTep aHHOTO pa3jieyia peaausyercs 3a
C4€T TOTO, YTO OOYHAIOIIUECS BBITIOIHSIOT 3aJaHusl, B KOTOPHIX UM IPEAJIaraeTcs:

HAa OCHOBE TIIOJyYCHHBIX 3HAHUW pacro3HaBaTh M HAy4YHO OOBACHATH
(bu3rnyeckue SBJICHUS B OKPYKaloIel MPUPO/Ie U MOBCEIHEBHON KU3HU;

WCIIOJIb30BaTh HAay4YHBIE METOJbI UCCIEOBaHUS (DU3UYECKUX SIBJICHUM, B TOM
YuCJe AJ1sl IPOBEPKU TUIIOTE3 U MOTYUYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh HAy4YHBIE OCHOBBI Ham0OJIe€ BAXKHBIX JOCTIKEHUM COBPEMEHHBIX
TEXHOJIOTUH, HAImpUMep, MPAKTUYECKOTO HCMOJIb30BAHUS PA3IMYHBIX HCTOYHUKOB
SHEPrUU Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHUs] BCEX HM3BECTHBIX BHUIOB
SHEPIuM.

INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSI TIPOTI'PAMMBI 110
®OU3UKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUS
N3yuenue pu3MKu Ha YpOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs HAMpPaBIECHO Ha
TOCTIKCHUE JIMYHOCTHBIX, METANpPEAMETHBIX M TPEIAMETHBIX 00pa30BaTEIbHBIX
pE3yNbTAaTOB.



B pesynbrare uzydeHus: pu3MKu Ha ypOBHE OCHOBHOI'O OOIIEr0 00Opa3oBaHUs Yy
oOy4arorerocst CHOPMHUPYIOTCS CICTYIOIINE TNYHOCTHBIC PE3YJIbTATHI B YACTH:

1) maTpMOTYECKOr0 BOCTIMTAHUSA:

- TIPOSIBJIEHWE MHTEpPECAa K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
¢bu3nYecKoi HayKH;

- LICHHOCTHOE OTHOIIEHHE K JIOCTUKEHUSM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpamJIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTh K aKTUBHOMY Y4acTHIO B OOCYXJE€HUU OOIIECTBEHHO 3HAYMMBbIX U
ATUYECKUX TMPOOJIEM, CBA3AaHHBIX C MPAKTUYECKUM TMPUMEHEHHEM JOCTHKECHUMN
bu3HuKY;

- OCO3HAHHME BAXHOCTU MOPAIBHO-3TUYECKUX TPUHIIMIIOB B JESATEILHOCTH
YYEHOTIO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHUSA:

- BOCIIPUSITUE ICTETHUUECKUX KauecTB (PpU3MYecKod Hayku: €€ TrapMOHHYHOTO
IIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IMO3HAHMS:

- OCO3HaHUE IIEHHOCTU (PU3MUECKON HAyKH KaK MOIIHOIO0 HWHCTPYMEHTA
MO3HAHKWS MHpPA, OCHOBBI DPa3BUTUS TEXHOJOTHHM, BAXKHEHIIEW COCTAaBISIOLLEH
KYJBTYPBIL;

- pa3BUTHE HAy4YHOU JIO0O3HATEIBHOCTH, HWHTEpPECca K HCCIEI0BATEIBCKOM
NeATEIIbHOCTH;

5) ¢opmupoBaHusi  KYJbBTYPbl  3A0POBbSI MU  3MOIHOHAJIBLHOIO
0J1aronoJIy4us:

- OCO3HAaHHWE IIEHHOCTH Oe3omacHoro o0paza J>KU3HU B COBPEMEHHOM
TEXHOJOTUYECKOM MUPE, BAXKHOCTH MPaBUJI O€30MaCHOTO TTOBEJICHUS HAa TPAHCIIOPTE,
Ha JIOporax, ¢ JIEKTPUUYECKUM U TETUIOBBIM 000PYI0BAHUEM B JOMAITHUX YCIIOBUSIX;

- c(OpMHUPOBAHHOCTH HaBbIKa pe(IeKCUU, TPU3HAHUE CBOETO MpaBa Ha OLIUOKY
Y TaKOrO K€ IpaBa y APyroro 4eioBeKa;

6) Tpy10BOr0 BOCIIUTAHMS:

- AKTMBHOE YYacTU€ B PEIICHUU MPAKTUYECKUX 3aJad (B paMKax CEMbH,
oOpa3oBaTeIbHON OpraHu3alliu, Topojaa, Kpas) TEXHOJOTHUYECKONW M COLMAIbHOM
HaIpaBJICHHOCTH, TPEOYIOMUX B TOM YKCIC U (PU3NUECKUX 3HAHU;

- UHTEPEC K MPAKTUYECKOMY M3yUYCHHIO TIPOo(deCcCHii, CBI3aHHBIX ¢ (PU3UKOM;

7) 3K0JIOrH4€CKOro BOCIIMTAHMS :

- OpUEHTalus Ha NpUMEeHeHUEe (U3UYECKUX 3HAHWM AJid pellieHus 3ajady B
00JIaCTH OKpYXarollel Cpeibl, MIAHUPOBAHUS MOCTYIKOB M OLEHKH MX BO3MOXKHBIX
MOCJICICTBUN [T OKPY’KAIOIIEN CPEBI;

- OCO3HaHWE TJI00ATHPHOTO XapaKTepa AKOJOTUYECKUX MPOOIeM M TMyTeH HX
pelieHus;



8) ajanTanuu K M3MEHAIMMCH YCJOBHSIM COUUAJIBHON M NPHPOSHOM
cpeabl:

- TMOTPEOHOCTh BO B3aMMOJCHCTBUM TMPHU BBINOJIHEHUU HCCICAOBAHUNA U
IPOEKTOB (PU3NYECKON HAIIPABIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSIM JIPYTUX;

- TOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Ye€pe3 IPAKTHUYECKYIO
JESITENIbHOCTD;

- TOTPeOHOCTH B ()OPMUPOBAHUM HOBBIX 3HAHUHU, B TOM YHCIE (POPMYIUPOBATH
U7IeH, IOHSITHS, TUIIOTE3bI O (PU3MYECKUX OOBEKTAX U SIBICHUAX;

- OCO3HaHME Je(UIUTOB COOCTBEHHBIX 3HAHMNM W KOMIIETEHTHOCTEHN B 00sacTu
bu3uKY;

- TUIAHUPOBAHHWE CBOETO pA3BUTHA B MPHOOPETEHHWH HOBBIX (PU3UIECKHUX
3HAHUM;

- CTpEeMJICHHE aHAIM3UPOBATH U BBISBISITH B3aMMOCBS3HU MPUPO/IBI, O0IIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCIOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

- OILICHKa CBOMX JCHCTBUM ¢ YYETOM BIMSHHMS Ha OKpPYXAIOIIYI0 Cpemy,
BO3MOKHBIX TJI00ATBHBIX TIOCTEICTBHA.

METANPEAMETHBIE PE3YJIBTATDBI

B pesynbrare ocBoeHUs! MporpaMMbl 1Mo GU3HKE HA YPOBHE OCHOBHOTO OOIIETO
oOpaszoBaHusi y oOydaroiierocsi cHOpMUPYIOTCS MeTampeAMeTHbIe pPe3yJbTaThl,
BKJTIOYAIOIITIE MO3HABATENIbHBIC YHUBEPCAIbHBIC y4eOHbIC TEHUCTBYA,
KOMMYHUKATHUBHBIE  yHHBEpPCAJIbHBIE  y4eOHbIE  JIEUCTBUS,  PETYJISTHBHBIC
YHUBEpCaIbHbIC YUeOHbIE TCUCTBUSI.

Ilo3naBaTe/IbHbIE YHMBePCAJIbHbIE YUeOHbIe 1eHCTBUSA

ba3oBble Jjornyeckue 1eicTBUA:

e BBISBJISITH U XapaKT€PU30BaTh CYIIECTBEHHbIE MPU3HAKH OOBEKTOB (SIBJICHUN);

e YCTaHABJIMBATh CYIIECTBEHHBIM TPU3HAK KIACCU(UKAINUA, OCHOBAHMS IJIs
000011IeHNS U CPAaBHEHHS;

e BBISBJISITH 3aKOHOMEPHOCTH M IPOTHUBOPEUMs] B paccMaTpUBAEMbIX (aKTax,
JaHHBIX U HAOJIOJICHUSIX, OTHOCSIIMXCS K (PU3HMUECKUM SIBIICHUSIM;

e BBIIBJSITH TPUYMHHO-CIICCTBEHHBIC CBSI3W TPH HU3YYCHHH (PUINIECKUX
SBIICHUW W TIPOIECCOB, JeNaTh BBIBOABI C HCIOJIB30BAaHWEM JECAYKTHBHBIX H
MHTyKTUBHBIX YMO3aKJIIOYEHUH, BBIBUTATh TUTIOTE3bI O B3aUMOCBS3SIX (DPU3NYECKUX
BEJIMYMH;

e CaMOCTOSITENIFHO BBIOMpPATh CHOCOO perieHus yueOHOU (u3nueckoi 3amgauu
(cpaBHEHHE HECKOJIBKMX BapUaHTOB peEIIeHUsi, BHIOOp Haubojee MOAXOJSIIETO C
y4€TOM CaMOCTOSITENIbHO BBIIEJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBarejbcKue 1eHCTBUA:



e HCIIOJIb30BATh BOIPOCHI KaK MUCCIIEOBATEIbCKUI HHCTPYMEHT MTO3HAHMS,

e IPOBOJUTH IO CAMOCTOSITENBHO COCTABICHHOMY IUIAHY OIBIT, HECIIOXKHBIN
buznyeckuit IKCIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAaHIE (PU3UIECKOTO SIBICHUS;

e OIICHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh HH(POPMAIIHIO, MOTYYEHHYIO
B XO/I€ UCCJIEIOBAHUS UM IKCIIEPUMEHTA;

e CaMOCTOSITENIbHO (hopMyIupoBaTh 00OOIIEHMS M BBIBOJBI MO pe3yJbTaTaM
MIPOBENEHHOIO HAOIIOEHUS, ONbITA, UCCIIEI0BAHNS;

e TIPOTHO3HUPOBATH BO3MOKHOE JaJIbHEHIIIee pa3BUTHE (HU3HMUECKUX MPOIECCOB,
a TaKXe BBIIBUTAaTh MPEAMNONOXKEHUs 00 HMX pPa3BUTHUM B HOBBIX YCIOBHSX U
KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

e NPUMEHATH PA3IUYHBICE METOJBI, UHCTPYMEHTHI M 3alpOChl MpPU TMOWCKE U
otOope MH(pOpPMAIMU WU JAHHBIX C YYETOM MNPEJIOKEHHON y4eOHOM (pu3znyeckon
3aJlauu;

e AHAJM3UPOBATh, CHUCTEMATU3UPOBATH W HHTEPIPETHUPOBATH HHGOPMAIIIIO
Pa3IMYHBIX BUIOB U POPM IIPEICTABICHHUS;

e CaMOCTOSITEIBHO  BBIOMpaTh  ONTUMalbHYIO  (OpMYy  MpeaCTaBICHUS
uHDOpMaAIMU ¥ WUIIOCTPUPOBATH pEIIaeMble 3a7adyd HECIOXKHBIMH CXEMaMH,
JTuarpaMMaMu, MHOUM TpaduKoil U UX KOMOMHAITUSIMHU.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe NeiCTBUS:

e B X0 00CYXJIeHUs y4eOHOTO MaTepualia, pe3yabTaToB J1a00paTOPHBIX padoT
M MPOEKTOB 337aBaTh BOIPOCHI MO CYUIECTBY OOCYKJ1aeMOW TEMbl U BBICKa3bIBATh
ujeu, HalleJIeHHble Ha pEIIEHHE 3aJaud U MOoJAJIep)KaHue OrarokeaaTesIbHOCTH
OOIIICHHS,

e CONOCTAaBJIATh CBOM CYXKIEHUS C CYXIACHUSMU IPYTrUX YYACTHUKOB JHMAJIOTA,
OoOHapy>KHUBaTh Pa3IMUMEe U CXOJCTBO MO3UIUH;

e BBIpaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

e MyOJWYHO TPEJCTABIATH PE3YIbTAThl BBIMOTHEHHOTO (DHU3HUYECKOTO OIbITa
(3KCcIepUMeHTa, UCCIIE0BaHUs, IPOEKTA);

e TIOHMMAaTh W HCTOJH30BaTh MPEUMYIIESCTBA KOMAHIHON M MHIWBUIYaTbHOU
pabOThI PU PEIICHUH KOHKPETHOU (PU3NUYECKOr mpoOIeMbl;

e MIPUHUMATH L€ COBMECTHOM JEATEIHLHOCTH, OPTaHU30BLIBATH JEHCTBUSI TIO
e€ JOCTKEHHIO: paclpelessTh poJM, O0O0CYXIaTh MPOIECChl M Pe3yJbTaThl
COBMECTHOM paboThl, 000011aTh MHEHHSI HECKOJIBKUX JTFOJICH;

e BBINIOJIHATH CBOIO 4YacTh PabOThI, JOCTUras KaueCTBEHHOTO pe3ysibTaTa Io
CBOEMY HAIpABJICHUIO U KOOPJIAUHUPYS CBOM JEWUCTBUS C JPYTUMU YJIEHAMH
KOMaH/IbI,

e OILICHMBATh KAaueCTBO CBOETO BKJIaJa B OOIMMHA MPOAYKT MO KPUTEPHSIM,
CaMOCTOSATENbHO COPMYITHUPOBAHHBIM YUYaCTHUKAMU B3aHUMOJICHCTBHS.



PeryasiTuBHbIE YHHBepPCcaJbHbIE YueOHbIE TelCTBUSA

Camoopranusanus:

e BBISIBJITH MPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CHUTYAIUSIX, TPEOYIOMIUX IS
penreHus GU3NIeCKUX 3HAHUH;

e OPHECHTHPOBATHCA B  PA3JIMYHBIX  MOAXOAAX  NPHUHATHUS  PEIICHUN
(MHAMBUAYATBLHOE, PUHATHC PEIICHHS B TPYIIIE, MPUHATHAC PEIICHUHN TPYIIION );

e CaMOCTOSITENILHO COCTaBIIATH QITOPUTM pEIICHUs (U3NICCKOW 3a7aud WU
IlaHa HCCIEJOBaHUS C y4E€TOM MMEIOIIUXCS PECypcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apr'yMEHTHPOBATH MIPeIiaracMbIe BAPUAHTHI PEIICHUH;

e JIeTaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOIIHOHAJIbLHBIA HHTEJIEKT:

e JIaBaTh aJICKBAaTHYIO OLIEHKY CUTYyAIlMH U MpeJiarath riaH e€ N3MEeHEeHHUS,

e OOBACHATH  MNPUYUHBI  JIOCTHOKEHHUS  (HEIOCTHXKEHUS)  pe3yJbTaToOB
JeSTETLHOCTH, JaBaTh OIICHKY MPHOOPETEHHOMY OIIBITY,

e BHOCHUTH KOPPEKTHUBBI B JCSITCIBHOCTH (B TOM YHCJIE B XOJ BBIMOJHEHUS
(U3UYECKOTO HCCIENOBAHMS WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENHCTB,
M3MEHUBIINXCS CUTYaIlUN, YCTAHOBIICHHBIX OMIMOOK, BOSHUKIITUX TPYTHOCTEH;

e OIICHMBATH COOTBETCTBHUE PE3yJIbTaTa IEIH U YCIOBUSIM;

e CTaBUTH ce0s Ha MECTO IPYroro 4YeloBeKa B XOJIe CIopa WM JTUCKYCCHH Ha
Hay4HYIO TeMY, TOHUMaTh MOTHBBI, HAMEPEHUS U JIOTHKY JAPYTOTO;

e TIPU3HABaTh CBOE MPABO Ha OMIMOKY MPHU PElIeHUU (HPU3NYECKUX 3a7a4 WU B
YTBEPKJICHUSIX Ha HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

MHNPEAMETHBIE PE3YJIBTATDBI

K xoniy oOydenust B 7 kjacce npeaMeTHBIC pe3yJabTaThl HA 0a30BOM ypOBHE
OTpaxaroT c(hOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

e HCITOJIB30BATh MOHATHS: (DU3UUYCCKUE W XMUMHYCCKHUE SBJICHHS, HAOIIOICHHE,
OKCIIEPUMEHT, MOJICIIb, THIIOTE3a, CAMHUIIBI (PU3UICCKUX BEIIMYMH, aTOM, MOJIEKYyJIa,
arperaTHbIC COCTOSIHHS BelecTBa (TBEpAOE, XHUIKOE, ra3000pa3HOe), MEXaHUIECKOe
JBOKEHUE  (paBHOMEpPHOE, HEpPaBHOMEPHOE, TNPSIMOJIUHEWHOE), TPacKTOpHs,
paBHOJICUCTBYIOIAs Cwiia, aedopmarus (ympyras, IUIaCTHYECKas), HEBECOMOCTD,
COOOIIAIOIINECS COCY/IbL;

e paznmuuaTh sBICHUS (Iuddy3us, TermiIoBoe IBMIKCHHE YACTHI] BEIISCTBA,
PaBHOMEPHOE IBIDKEHWE, HEPABHOMEPHOE BW)XCHHE, WHEPIHS, B3aUMOJICUCTBHE
TeJI, paBHOBECHUE TBEPIBIX TEN C 3aKPETUIEHHON OCBIO BPAIICHUS, TTepeava TaBICHHS
TBEPABIMU TEJIAMH, )KHJKOCTSIMHU U Ta3aMH, aTMOCHEpHOE JaBJIeHWE, TUTABaHHUE Tel,
IpeBpaIICHUS] MEXaHUYECKOW YHEPTUH) 110 OMMMCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIONINX JaHHOE (PU3HUECKOE SBICHHE;



e pPACIIO3HABATh IIPOSBICHUE U3YUYEHHBIX (PU3NYECKUX SBJICHUHN B OKPYKAIOILIEM
MHUpE, B TOM uucie (U3NYECKUE SBICHUS B MPUPOJE: MPUMEPHl ABIKEHHUSA C
Pa3JIMYHBIMHA CKOPOCTSIMU B KMBOW M HEXWBOW NPUPOJAE, NEHCTBUE CUJIbI TPEHUS B
OpUpPOJIE€ M TEXHUKE, BIMSHHE aTMOC(EPHOTO [ABICHHUS HA JKUBOM OpraHu3M,
IUIaBaHUE PBIO, phIYard B TEJE YEJIOBEKA, IPU 3TOM IEPEBOJIUTH IPAKTHUUYECKYIO
3aJauy B y4yeOHYIO, BBLIEIATh CYLIECTBEHHbIE CBOMCTBA (IpU3HAKU) (PUINUECKUX
SIBJICHUM;

e ONKCHIBaTh M3YYECHHBIE CBOWCTBA TEJl W (PU3NYECKUE SBICHHS, HCHOJIB3YS
¢usznueckue BeNIUYMHBI (Macca, OOBEM, IJIOTHOCTh BEILECTBA, BpEMS, IYyTh,
CKOPOCTb, CPEAHSSI CKOPOCTb, CHJAa YIPYTrOCTH, CHJIA TSKECTH, BEC Tena, CHIIA
TpeHus, AaBieHHE (TBEPAOro Tea, >KUAKOCTH, Ta3a), BBITAJKHUBAIOLIASA CHUJIA,
MexaHudeckas padoTa, MOILIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(DPHUIUEHT
MOJIE3HOr0 JIEMCTBHUS MEXAaHU3MOB, KUHETUYECKAs] U MOTEHLUHANIbHAS SHEPrusd), Mpu
ONHCAaHUU MPABWIBHO TPAKTOBAaTh (PU3MUECKUN CMBICI UCIIOJIb3YEMbIX BEJIMYUH, UX
0003Ha4YEHHUS U €IMHULBI PU3NYECKUX BEJIMYNH, HAXOIUTh (DOPMYJIbI, CBSA3BIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEJIMYMHY C JIPYTMMU BEJIWYMHAMHU, CTPOUTH TrpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;

e XapakTepHU30BaTb CBOMCTBA TeJl, (U3UUYECKHE SBJIECHUS U TPOLECCHI,
UCIIONIb3Yysl TIpaBWjia CJIOKEHUS CWil (BAOJL OAHOW mpsMoii), 3akoH ['yka, 3akoH
[Tackans, 3axkoH Apxumena, NHpaBWJIO paBHOBecHs pblyara (0J0Ka), «30JI0TOE
MPaBUJIO» MEXAHUKH, 3aKOH COXpPAaHEHUS MEXaHUYECKON 3HEpruu, MpH 3TOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIIUCHIBATh €0 MaTEMATUYECKOE BbIPAKEHUE;

o OOBACHATH (PU3HUYECKUE SBICHUS, MPOLIECCH U CBOMCTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE CUTYyalMil MPAaKTUKOOPUEHTUPOBAHHOIO XAPAKTEPa: BBISABIATH IPUUYNHHO-
CJIEICTBEHHbBIE CBSI3U, CTPOUTH OOBSCHEHUE M3 1—2 JOTMYECKHUX IIaroB ¢ OMOPOW Ha
1-2 wu3ydeHHBIX CBOWCTBa (U3MUECKUX SIBICHUH, (PU3MYECKUX 3aKOHA WIIU
3aKOHOMEPHOCTH;

e pemaTh pacu€THble 3a1a4uu B 1—2 neHCTBUS, UCIONIB3YS 3aKOHBI U (OPMYJIBI,
CBs3bIBaOIIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHaiM3a YCJIOBHS 3aJauu
3aMKUChIBaTh KPATKOE YCIIOBHE, MOJACTABIATh (PU3NUYECKHUE BETUYUHBI B (HOPMYIBI U
MPOBOJIUTH PAacu€Thl, HAXOAUTH CIPABOYHBIE JAHHbIE, HEOOXOAUMBIEC ISl PEIICHUS
3a]1a4, OIICHUBATh PEATMCTUYHOCTh MOTYYEHHON (PU3UYECKON BETUUHHBI;

e pacrosHaBaTh MpOOJEMBbI, KOTOPbIE MOXKHO PpEIIUTh MpPH HOMOIIU
bu3nyecKux METOAOB, B ONUCAHUM HCCIENOBAaHUS BBIICTATH MPOBEPSIEMOE
OpEeanoo)KeHUue (TunoTesy), paszauyarb W MHTEPIPETHPOBATh  MOJTYYEHHBIN
pe3yJbTaT, HAXOIUTh OLIMOKHU B XOJI€ OMbITA, €1aTh BHIBOJIBI [10 €70 PE3ysbTaTaM;

e TIPOBOJAUTH OTMBITHI M0 HAOTIOACHHUIO (PU3NYECKUX SBJICHUN WIH (PU3MUECKUX
CBOMCTB Tem: (OPMYJIUPOBATH MPOBEPSEMbIE MPEANOIOKEHHUSI, COOMPATh YCTaHOBKY



U3 TPEIJIO)KEHHOT0 O0OpyAOBaHMS, 3aMHMChIBaTh XOJl OMbITa W (QOPMYIUPOBATH
BBIBOJIBL;

e BBIMOJHATH MPsIMbIe U3MEPEHUSI PACCTOSHUS, BPEMEHHU, MacChl Tena, 00bEMa,
CWIbl M TEMIIEpaTypbl C HUCIOJIb30BAHUEM AaHAJIOTOBBIX U IU(GPOBBIX MPUOOPOB,
3aMKUChIBaTh MOKAa3aHUS MPUOOPOB C YU4ETOM 3alaHHOM aOCOJIOTHOM MOTPENTHOCTU
U3MEPEHUM;

e TIPOBOJUTH HUCCIICIOBAHUE 3aBUCUMOCTH OIHOW (DU3UYECKON BEIMYMHBI OT
JAPYrol C HMCHOJB30BAHUEM IMPSMBIX W3MEPEHHI (3aBUCMMOCTH IyTH PABHOMEPHO
JBIDKYILETOCS TeJIa OT BPEMEHU JBW)KCHUS TEJIa, CUIIBI TPEHUS CKOJIBKEHUS OT Beca
Tena, KauecTBa 0OpaOOTKM MOBEPXHOCTEW TENl UM HE3aBUCUMOCTH CHJIBI TPEHHUS OT
IJIOMIAM CONPUKOCHOBEHUSI TeJ, CHWJIbl YNPYrOCTH OT YJIJUHEHUS NPYXKHUHBI,
BBITAJIKMBAIOIIEH CHJIBI OT 00bEMa MOTPYXKEHHOM 4YAacTH Teaa M OT IUIOTHOCTHU
KUIAKOCTH, €€ HE3aBUCHUMOCTUM OT IUIOTHOCTU Tejla, OT IJIyOMHBI, Ha KOTOPYIO
NOTPYXKEHO TEJO, YCIOBUI IUIaBaHUS TEJ, YCIOBUWA paBHOBECHUS pblyara U OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUM Y4e€OHOrO HCCIIEOBaHMs, COOMpPATh YCTAHOBKY U
BBINIOJIHATh U3MEPEHHUS, CIAEAYsl NPENJIOKEHHOMY IUIaHy, (DUKCUPOBAaTh PE3yiIbTaThl
MOJIy4YeHHOW 3aBUCUMOCTH (PU3MYECKUX BEIUYMH B BUJE MPEIVIOKEHHBIX TAOIUL U
rpaduKoB, JeNaTh BBIBOJBI [0 pe3yJIbTaTaM UCCIIEOBaHMUS;

e IPOBOJAUTH KOCBEHHbIE W3MEPEHUsI (PU3NYECKUX BEIMYUH (IJIOTHOCTH
BEILECTBA JKUJKOCTU U TBEPAOIO TeJa, CUJla TPEHUSI CKOJIbKEHHSI, 1aBJICHUE BO3/1yXa,
BBITAJIKMBAIOIIAS CWJa, JCHCTBYIOIIas Ha TMOrPYXKEHHOE B JKUJIKOCTb TEJO,
KO3 ULIMEHT TOJIE3HOT0 JCHCTBUSI TPOCTHIX MEXAHU3MOB), CIIEIys MPEII0KEHHOM
UHCTPYKLUMU: TpU BBHINOJHEHUMM HU3MEPEHUl coOupaTh 3KCIEPUMEHTAIbHYIO
YCTaHOBKY M BBIUHCIIATH 3HAYEHNE NCKOMOM BEJTUYMHBIL;

e cOOJMIO/IaTh MpaBWJIa TEXHUKH OE€30MacHOCTU MpU padoTe ¢ J1abopaTOpHBIM
000py10BaHUEM;

e YKa3bIBaTh MPUHIUIBI ACHUCTBUS MPUOOPOB U TEXHUUECKUX YCTPOICTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYAbl, 0ApOMETP, phluar, MOABMKHBIN U
HEMOJIBUYKHBIN 0JIOK, HAKJIOHHAS TUIOCKOCTD;

e XapaKTEpHU30BaTh MPUHIUIBI IEUCTBUS U3YYEHHBIX TPUOOPOB U TEXHUYECKHUX
YCTPOUCTB € OMOpPOM HAa WX OMUCaHusd (B TOM 4YHUCJE: MOAUIMIHUKH, YCTPOMCTBO
BOJONPOBO/IA, TUAPABINYECKHUI MPECC, MAHOMETP, BBICOTOMEP, NOPIIHEBOM HACOC,
apeoMeTp), UCIOJB3YS 3HAHHS O CBOMCTBAX (PU3UYECKHUX SIBICHUNW M HEOOXOIMMBIC
¢bu3nuecKkre 3aKOHbI U 3aKOHOMEPHOCTH;

e MPUBOAUTH NMPUMEPHI (HAXOAUTh UMHPOPMALIUIO O MPUMEPaxX) MPAKTUYECKOTO
UCIOJIb30BaHUsl (PM3MYECKUX 3HAHUU B TOBCEAHEBHOM >KM3HM 1Jisi oOecreyeHus
0e30MacHOCTH TMpu OOpalleHHd ¢ MpUOOpaMH M TEXHUYECKUMHU YCTPOMCTBAMH,
COXPAaHEHHUSI 30pOBbS U COONIOJACHHUS HOPM JKOJOTUYECKOTO TOBEACHUS B
OKPY’KaroIIEU CpeLE;



e OCYILIECTBISITh OTOOp HCTOYHMKOB HHpopmanumu B HWHTepHere B
COOTBETCTBUM C 33JIaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOINXCS 3HAHUMN U
MyTéM CpaBHEHUS Pa3IUYHBIX HCTOYHUKOB BBIICNIATh HHPOPMAIHIO, KOTOpas
ABJISIETCS] IPOTUBOPEUNBON MM MOXKET OBITh HEJJOCTOBEPHOM;

e HCIIOJIb30BaTh IPHU BBHINIOJHEHUH YYEOHBIX 3aJlaHUN HAYYHO-TIOMYJISIPHYIO
TUTEPATYpy (PU3MYECKOTO CcoAepk aHUsl, CIPABOYHBIE MaTepHUalIbl, PECypChl CETH
WuTtepuer, Bnaaerp mnpuéMamMu KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHus
uH(OpMAITUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

e CO3/1aBaTb COOCTBEHHBIC KpaTKHWE MUCHMEHHBIE U YCTHBIE COOOIIECHUS Ha
OCHOBE 2—-3 HCTOYHMKOB HH(pOpManuu (U3HUECKOTO COJAEpkKaHUS, B TOM YHCIE
nyOJMYHO JelaTh KpaTKUE COOOUIEHUS O pe3yibTaTaxX IPOEKTOB WM Y4E€OHBIX
MCCIIEIOBAHNM, IPU 3TOM IPaMOTHO MCIOJIb30BAaTh N3YYEHHBIN NOHATUWHBIN anmapar
Kypca (pM3HKH, COPOBOK/IaTh BHICTYINICHUE MTPE3CHTALINEH;

e MIPU BBHINIOJIHEHUH YYEOHBIX IMPOEKTOB W HCCIEIOBAHUN paclpelensiTh
00S13aHHOCTH B TPYIIIIE€ B COOTBETCTBUU C IMOCTaBJICHHBIMHU 3aJladyaMu, CICAUTH 3a
BBIIIOJIHEHUEM [UJIaHa [JI€MCTBUM, aJ€KBaTHO OLEHMBAThb COOCTBEHHBIM BKJIaJ B
NEATENbHOCTh TPYIIbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMOCHCTBUE, YUUTHIBAS
MHEHHUE OKPYKAIOIIUX.

K xonmy oOydenust B 8 kjacce npeaMeTHbIe pe3yiabTaThl HA 0a30BOM ypOBHE
OTpaxaroT c(hOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

e HCINOJIb30BaTh IMOHATHS: Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE IBUKEHUE
aTOMOB W MOJIEKYJ, arperatHbleé COCTOSHHUSI BEIIECTBA, KPUCTAIUIMYECKHE H
amop(HBIC TeENa, HACHIICHHBIM M HEHACHIIICHHBIA TMap, BJIAKHOCTH BO3IyXa,
TeMIIeparypa, BHYTPEHHSS JHEpPrus, TEIUIOBOM JBUIaTEllb, AJEMEHTAPHbBIN
DNEKTPUYECKUN 3apsif, OJJEKTPUYECKOE II0JI€, MPOBOJAHUKA M JIUABJIEKTPUKH,
MOCTOSIHHBIN DJIEKTPUYECKUN TOK, MATHUTHOE T10JIE;

e pa3nuyaTh SIBICHUS (TEIUIOBOE pAaCIIMpPEeHUE M CKaThe, TeIvlonepeaaya,
TEIUIOBOE  PAaBHOBECHE, CMAayMBaHHUE, KalWULIPHBIE  SIBIICHUSA, HCHAPEHHUE,
KOHJIGHCAalusl,  IUIaBJIEHHE,  KpHUCTauih3auus  (OTBEpJEBaHUE),  KHUIICHUE,
Teryonepenaya (TEmIONPOBOJHOCTb, KOHBEKIUS, W3JIyYEHHUE), DJIEKTpU3aIUs Ted,
B3aMMOJICHCTBUE 3aPSAIA0B, NEUCTBUSA DJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMBIKAHUE,
B3aMMOJECHUCTBUE MATHUTOB, JACHCTBME MArHUTHOTO IIOJISI HAa IPOBOJHHUK C TOKOM,
ANEKTPOMArHWTHAsI UHAYKIUS) MO0 OMUCAHUIO UX XapAaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBICHUE;

e pacrno3HaBaTh MPOSIBICHUE U3YUCHHBIX (U3UUECKUX SBICHHUI B OKPYXKaIOIEM
MHUpE, B TOM uuciie (U3UYECKUe SBIICHUS B MPUPOJIE: MOBEPXHOCTHOE HATSXKEHUE U
KaNWUISIPHBIE SIBJICHUST B MOPUPOJE, KPUCTALIBI B mpupoje, uznydenue CoiHIa,
3aMep3aHue BOJIOEMOB, MOpPCKUE Opu3bl, 00pa30BaHUE POCHI, TyMaHa, UHEs, CHEra,
ANIEKTPUYECKUE SABJICHUS B arMmocdepe, HJIEKTPUUYECTBO JKUBBIX OpPraHU3MOB,



MarHUuTHOE MoJje 3eMJid, Apeid MOoJII0COB, POJIb MArHUTHOTO MOJS ISl KU3HU Ha
3emuie, NOJIIPHOE CUSHHE, TIPU ATOM NEPEBOJUTH MPAKTUYECKYIO 33]1a4y B YUEOHYIO,
BBIJICTISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PU3UUECKUX SBICHUI;

e ONKCHIBaTh M3YYCHHBIC CBOWCTBA Tell U (PU3MYECKUE SBJICHUS, HCHOIB3YS
¢du3nYecKue BEIUYUHBI (TeMIepaTypa, BHYTPEHHSSI YHEPrusi, KOJIUYECTBO TEIIOTHI,
ylaelbHAas TEIUIOEMKOCTh BEIECTBA, YJAENbHAs TEIUIOTA IUIABJICHUSA, YJEJIbHAs
TEIUIOTa MapooOpa3oBaHMs, yAENbHAs TEIUIOTa CTOpaHUs TOILTUBA, KOI(PPUIIUCHT
MOJIE3HOTO JICMCTBUSl TEIUIOBOM MAIIMHBI, OTHOCUTENbHAs BIAXKHOCTHh BO3/1yXa,
ANEKTPUYECKUI 3apsi, CWJIa TOKA, JJIEKTPUYECKOE HAIPSHKEHHUE, COIPOTHUBIICHHUE
IPOBOJHMKA, YACJIBHOE CONPOTHUBIEHUE BElIeCTBa, paboTa U  MOIIHOCTb
AIEKTPUYECKOr0 TOKA), MPU OMHCAHUM MPABHIIBHO TPAKTOBATh (PU3MYECKUN CMBICI
HCIIOJIb3YEMbIX BEJIMYMH, 0003HAYEHUS U €JUHULBI (DU3UUECKUX BEIMYUH, HAXOAUTh
(GopMyJIbl, CBS3bIBAIOIINE JAaHHYIO (PM3UYECKYIO BEIMYHUHY C APYTHUMH BEJIMYMHAMH,
CTPOUTH IPAPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

e XapaKTepHU30BaTb CBOMCTBAa TeJl, (PU3UUYECKUE SBJICHUS U IPOLECCHI,
HCIIOJIb3Ysl OCHOBHBIE IOJOKEHUS MOJIEKYISIPHO-KMHETHUYECKOM TEOPUU CTPOCHHUS
BEILIECTBA, MPUHUUII CYNEPIO3UIMH MOoJeld (Ha KayeCTBEHHOM YpPOBHE), 3aKOH
coXpaHeHus 3apsna, 3akoH Oma I ydacTka Lend, 3akoH JDxoyns—JIeHna, 3akoH
COXPAaHEHHUsl SHEPIUM, NMPU OSTOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKoHa U
3aMMCBIBATh €T0 MATEMATHYECKOE BBIPAKEHUE;

e OOBACHATH (PU3MYECKHE NPOLECCHl U CBOMCTBAa Tell, B TOM 4YHUCIE U B
KOHTEKCTE  CHUTyalUld  NPAKTUKOOPUEHTUPOBAHHOIO  XapakTepa:  BBISBIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSACHEHUE U3 1—2 JIOTMYECKUX LIaroB C
ormopoil Ha 1-2 W3Y4YEHHBIX CBONCTBA (DU3MYECKUX SIBICHHUH, (PU3NUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEWN;

e pemarh pacuy€THbIC 3aJ]a4l B 2—3 JEHCTBUSA, UCIOJIb3Ysl 3aKOHBI U (DOPMYJIbI,
CBA3BIBAIOIIME (PU3MYECKHWE BEIMYMHBI: HAa OCHOBE aHalu3a YCJIOBHUS 3aJauu
3aMKMCBIBATh KPATKOE YCIOBUE, BBISIBIATH HETOCTATOK JAHHBIX JUIS PEIUEHUs 3a]a4H,
BbIOMpATh 3aKOHBI U (HOPMYIIbI, HEOOXOIUMBIE 7Sl €€ pEIIeHHUs, TPOBOUTH PACUETHI
M CpaBHUBATH MOJYYEHHOE 3HayeHUE (U3MYECKON BEIMYMHBI C W3BECTHBIMU
JaHHBIMU;

e pacrosHaBaTh MpOOJEMBbl, KOTOpPbIE MOXKHO PpEIIUTh MpH HOMOIIU
(bu3MUYECKUX METOJIOB, UCIIOJIb3Ys ONMHMCAHUE HCCIEAOBAHNUS, BBIACIIATh IPOBEPSIEMOE
MIPEANOJIOKEHNE, OLEHUBATh IMPABUIBHOCTh IMOPSAKA MPOBEACHUS HCCIEI0BaHUsA,
J€NaTh BBIBOJIBI;

e TMPOBOJUTH OMBITHI IO HAOIIOJIEHUIO (PU3NUYECKUX SBJICHUN WK (PU3NYECKUX
CBOMCTB TeJl (KalWUIAPHBIE SIBICHMS, 3aBUCUMOCTbH JABJIEHUS BO3AyXa OT €ro
o0bEMa, TeMIlepaTypbl, CKOPOCTH TMpOlLlecCa OCTHIBAHUS M HarpeBaHus Mpu
U3ITy4eHUH OT I1[B€Ta WU3ydarole (morjomaromieid) MOBEepXHOCTH, CKOPOCTh



UCHIApEHUsi BOJABI OT TEMIEpPaTyphl KXUAKOCTH U IUIOIIAIU €€ IOBEPXHOCTH,
ANEKTPU3alUs TEN W B3aUMOJACHCTBUE DSJEKTPUUYECKUX 3apsA0B, B3aUMOJICHCTBHE
MOCTOSTHHBIX MAarHWTOB, BU3YyaJM3allisi MAarHUTHBIX TOJIEH MOCTOSHHBIX MarHUTOB,
JEUCTBUSI MAarHUTHOTO TOJISI Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMAarHuTa,
CBOMCTBA 3JIEKTPOABUIATENS MOCTOSIHHOTO TOKa): (OPMYJIMPOBATH IPOBEPSIEMbIC
OpPEANONIOKEHUs, COOMpaTh YCTAHOBKY M3 MPEAJIOKEHHOTO  000pYIOBaHMUA,
OTHCHIBATh XOJ1 OTbITA U (POPMYITHPOBATH BHIBOIBL;

e BBIMOJHATH NPSMbIE M3MEPEHUS TEMIEPaTypbl, OTHOCUTEIHHOU BIIAXXHOCTU
BO3[yXa, CWJIbl TOKa, HANpPSIKEHUS C HCIIOJIb30BAHMEM AaHAJIOTOBBIX MPHOOPOB U
JaTYUKOB (DU3NYECKUX BEJIMYMH, CPAaBHMBATh PE3YJIbTAaThl M3MEPEHUH ¢ Yy4y&ToM
3a1aHHOM a0COJIFOTHOM MOTPEITHOCTH;

e IIPOBOJUTH HUCCIIEIOBAHUE 3aBUCUMOCTH OAHOW (DPU3UYECKON BEIMYMHBI OT
APYroil C WHCIIOJIb30BAHUEM TMPSIMBIX HM3MEPEHUN (3aBUCUMOCTb COTPOTHBIICHUS
IPOBOJAHMKA OT €ro JJIMHBIL, IUIOIAAN IIONEPEYHOT0 CEYEHHUS U YAEIBHOTO
COTIPOTHBJICHUS BEIIECTBA NMPOBOJHUKA, CHJIBI TOKA, UAYLIETO Yepe3 MPOBOAHUK, OT
HaIpsHKEHUS! Ha TPOBOJHUKE, MCCIIEOBAHUE IMOCIEI0BATEILHOTO U MapaJlIeIbHOTO
COCIMHEHHUI TMPOBOJHMKOB): IUIAHMPOBATH HCCIEAOBaHUE, COOMpPAaTh YCTAHOBKY U
BBITNIOJIHATh U3MEPEHUs, Cleaysl MPelJIOKEeHHOMY IUIaHy, (PMKCUPOBAaTh Pe3yJbTaThl
MOJIyYUeHHOM 3aBUCHMOCTM B BHJE TaOmuLl U TpaQuUKOB, AeNaTh BbBIBOJBI IO
pe3ysibTaTaM HCCIe0BAHNUS;

e TIPOBOAWUTH KOCBEHHBIE W3MEpEeHUA (GUIMYECKUX BenUYMH (yAelbHas
TEMJIOEMKOCTh BEIIECTBA, COMPOTUBIICHUE MPOBOJHMKA, pabOTa M MOIIHOCTh
AJIEKTPUYECKOTO0 TOKA): IJIAHUPOBATh HU3MEpPEHUs, coOUpaTh IKCHEPUMEHTATbHYIO
YCTaHOBKY, CJIEAys MPEAI0KEHHOW NHCTPYKLNHU, U BBIYUCIIATH 3HAYCHUE BETMUUHBI;

e cOOJMIO/IaTh MpaBWJIa TEXHUKH OE€30MacHOCTU MpU padoTe ¢ J1abopaTOpHBIM
000py10BaHUEM;

e XapaKTepH30BaTh MPUHITUIIBI JECHCTBUS N3yUYEHHBIX TPUOOPOB M TEXHUIECKUX
YCTPOMCTB C OMOpPOM Ha WX OMUCAHUS (B TOM 4YMCIIE: CUCTEMa OTOILJICHHS JIOMOB,
TUTPOMETp, MapoBas TypOMHA, aMIIEpMETp, BOJBTMETP, CUETUMK AIICKTPUUECKON
SHEPIUU, HIJIEKTPOOCBETUTENbHbIE NPUOOPHI, HarpeBaTEIbHBIE AIEKTPONPUOOPHI
(mpuMepsl), JIEKTPUYECKHE MPEAOXPAHUTENH, SJIECKTPOMArHUT, SJEKTPOJABUTATEINb
MOCTOSIHHOTO TOKa), HWCIOJIb3Yys 3HAaHHUA O CBOMCTBaX (PU3MUECKUX SBICHUM U
HE00X0aMMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

e pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA U HM3MEPHUTEIbHBIC
IpuOOpBI IO CXEMaM M CXEMATUYHBIM PUCYHKaM (KHUAKOCTHBIM TEPMOMETP, TEPMOC,
IICUXPOMETP, TUTPOMETP, ABUTaTENlb BHYTPEHHETO CTOPAHUs, JJIEKTPOCKOII, PEOCTaT),
COCTaBIISITh CXEMbI ANEKTPUUYECKUX IIETIeH C TMOCIEN0BaTeIbHBIM M HapauieIbHbIM
COCIUHEHHEM  JJIEMEHTOB, pas3iuyas  yCIOBHbIE O00O3HAUEHUS  DIEMEHTOB
AIIEKTPUYECKUX LICTIEH;



e IPUBOJUTH NMPUMEPHI (HAXOIUTh UHPOPMAIUIO O NMPUMEPAX) MPAKTUYECKOTO
UCIONIb30BaHUsl (U3WYECKUX 3HAHWKM B TIOBCEIHEBHOM >XU3HU MJi1 OOECHEUEHHUs
0e30MacHOCTH TMpU OOpalleHHd ¢ MPUOOpaMH M TEXHUYECKUMHU YCTPOMCTBAMH,
COXPAHEHHUSl 3/I0pOBbSI U COOJIIOJEHUS HOPM DKOJIOTUYECKOTO TIOBEICHUS B
OKpPYXKaIoIlEH Cpeae;

e OCYIIECTBIIATH MOUCK MHPOpMALUU (PU3NUECKOro cojiepkaHus B MIHTepHeTe,
Ha OCHOBE MMEIOIIMXCS 3HAHUU U IMyTEM CPAaBHEHHUS JOIOJIHUTEIBHBIX UCTOYHUKOB
BBIICTISATE MH(POPMAINIO, KOTOpAasi SBIAETCS MPOTUBOPEUMBONW HIM MOXKET OBITH
HEIOCTOBEPHOMU;

e HCIOJb30BaTh IPU BBINOJHEHUH YYEOHBIX 3aJaHUi HayYHO-TIOMYJISPHYIO
JUTEPATYPY (PU3NYECKOTO CONEpkKaHUs, CIPABOYHBIE MaTEpUalbl, PECYpPChl CETH
WuTepHeT, BiuaAeTh MNpUEMaMU KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIU U3 OJJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

e CO3/1aBaTb COOCTBEHHbIE IHCHMEHHBIE M KpPAaTKUE YCTHBIE COOOLICHMUS,
00001ass HHPOPMAIIUIO U3 HECKOJBKUX HUCTOYHUKOB (PU3MUYECKOTO COJEp)KaHus, B
TOM 4YHCJIe TyOJIUYHO MPEACTABIATh PE3yJIbTaThl MPOEKTHON WIIM UCCIEA0BATEIbCKOM
NEeSATEABHOCTH, MIPU 3TOM IPAMOTHO KCIOJIb30BaTh U3yUYEHHbIN MOHATUNHBIN anmnapar
Kypca (pU3MKH, COMTPOBOXKIATh BBICTYIUICHUE IPE3CHTALINEH;

e IPU BBIOJIHEHUU YUYEOHBIX IMPOEKTOB U HCCIEAOBaHUN (PU3MUECKHUX
IIPOLIECCOB PACTIPEAEIATh 00sI3aHHOCTU B TPYMIIE B COOTBETCTBUU C NOCTABJIEHHBIMU
3alayaMi, CJEAWTh 3a BBINOJHEHUEM IUJIaHA JEHCTBUW M KOPPEKTHPOBATH €ro,
aJIeKBAaTHO OIICHMBATh COOCTBEHHBIM BKJIAJ B JESATEIBHOCTh I'PYNIIbI, BHICTPAUBATH
KOMMYHHMKATHUBHOE B3aUMOJIEICTBHE, TPOSBIISis TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K xoniy oOyueHus B 9 kjacce npeIMEeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
OTpaxaroT c(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e HCIIOJIb30BATh MOHATHUSA: CUCTEMA OTCUETa, MaTepuaibHas TOUKa, TPACKTOPHS,
OTHOCUTEIBHOCTD MEXaHUYECKOTO JBUYKEHUS, nedopmarius (ympyras,
IJIaCTUYECKasl), TPEHHE, UEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh H
NEePEerpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TENO, LEHTP TSKECTH TBEPIOTO
TeJla, paBHOBECHE, MEXaHWYECKHE KoJieOaHUsS W BOJHBI, 3BYK, HH(QPa3ByK H
VIbTPA3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, IIKaJla AJIEKTPOMATHUTHBIX BOJH, CBET,
OJM30PYKOCTh U J1aJbHO30PKOCTh, CHEKTPHI HCIyCKaHUs M MOTJIOUICHMS, anbda,
OeTa- 1 raMMa-u3Iy4eHHsI, U30TOIIbI, sIepHAsi SHEPTeTUKA;

e pa3nuyarh SABJICHHUS (PAaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHEWHOE
IBUKEHHE, PABHOYCKOPEHHOE NMPSIMOJIMHENHOE JBUKEHHE, CBOOOJHOE MaJCHUE Tell,
PAaBHOMEPHOE JBWKECHUE [0 OKPYKHOCTH, B3aUMOJIEWUCTBUE TEJI, PEAKTUBHOE
IBWKEHHE, KoyieOaTeNbHOe NBIKEHHE (3aTyXalolue M BBIHYXKICHHbIE KOJICOaHMs),
pPE30HAaHC,  BOJIHOBOE  JIBIDKEHHE,  OTPAKEHHE  3ByKa,  MPAMOJIMHEHHOE
pacupoCTpaHEHUE, OTPaXEHUE U MPEIOMIICHHE CBETAa, IIOJIHOE BHYTPECHHEE



OTpaXEHUE CBETA, Pa3jOXKEHUE OEJOro CBETa B CIIEKTP U CIOKEHUE CIEKTPaJIbHBIX
I[BETOB, JHUCIIEPCHsI CBETa, €CTECTBEHHAs pPaJMOaKTUBHOCTb, BO3HMKHOBEHHE
JMHEHYaTOro CHeKTpa W3MY4YEHHUs) MO OMHMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIbITOB, JEMOHCTPUPYIOIINX JJTaHHOE (PU3NUECKOE SBICHUE;

e pPACIIO3HABATh IPOSBICHUE U3YUYEHHBIX (U3NYECKUX SBJICHUN B OKPYKAIOIIEM
Mupe (B TOM uuciie (U3NYECKUE SBJICHUS B IPUPOJE: NPUIMBBI U OTJIUBBI, IBUKEHUE
wianeT COJHEYHOM CHCTEMbI, PEAaKTUBHOE JBIKEHHE JKHBBIX OPraHU3MOB,
BOCHIPUATHE 3BYKOB JKHBOTHBIMHU, 3€MJICTPSCEHHE, CEHCMHYECKHE BOJHBI, I[yHAMH,
9X0, LBETa TeJ, ONTHYECKHE SBJICHHS B NPUPOJE, OHOJOTHYECKOE JAeicTBHE
BUJUMOTO0, YJIbTPaUOJETOBOIO U PEHTTEHOBCKOTO M3IYYEHHM, €CTEeCTBEHHBIN
paMOaKTUBHBIN (POH, KOCMHUECKHE Y4, PAAHMOAKTHBHOE H3ITYYCHHE MPHUPOIHBIX
MUHEPAJIOB, JEUCTBUE PAJMOAKTUBHBIX H3ITyUY€HWH HA OPraHU3M 4YeJOoBeKa), MpH
ATOM TIEPEBOAUTH MPAKTUYECKYIO 3a/1ady B Y4YEOHYIO, BBIACIATH CYIIECTBEHHBIC
CBOMCTBa (MpU3HAKK) PU3NUECKUX SBICHUI;

e OIKCHIBATh M3yYEHHBIE CBOMCTBA Te€l U (UINYECKUE SIBJICHMS, UCIOJIb3YS
¢busznyeckrne BETUIUHBI (CPEAHSISI 1 MTHOBEHHAS! CKOPOCTH Tella MPU HEPAaBHOMEPHOM
IBWKCHHUH, YCKOPEHUE, MepEMEIleHre, MyTh, YIJIOBas CKOPOCTh, CUJIa TPEHUs, CHIia
YIOPYTrOCTH, CUja TSXKECTH, YCKOpEeHHE CBOOOJHOIO MaJeHUs, BEC Tella, MMITYJIbC
Teja, UMITYJIbC CUJIbI, MEXaHU4YecKas paboTa U MOIIHOCTb, MOTEHLIUAJIbHAS YHEPIHUs
Tena, MOJHATOTO HAaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIHUAIbHAs SHEPrUusl CHKaTou
OPYXUHBI, KAHETHYECKas OSHEprus, TOJHAas MeXaHW4ecKas DJHEpPrus, Nepuoj Hu
gacToTa KoyieOaHW, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTH
CBETa, MOKa3aTeslb IMPEJIOMJICHUsI Cpelbl), NMPU ONHUCAHUU MPABHIBHO TPAKTOBATh
(bu3nUYECKUl CMBICI UCTIONb3YEMbIX BEIMYUH, 0003HAUEHUS U €AUHULIBI (PU3MUECKUX
BEJIMYMH, HaXOAWTHb (DOPMYIBI, CBS3BIBAIOIIUE MAHHYIO (U3UUYECKYIO BEIHUMHY C
APYTUMH BEJIMYMHAMH, CTPOUTH TpadUKH W3YYCHHBIX 3aBHCHMOCTEH (PH3UUIECKIX
BEJINYMH;

e XapaKTepHU30BaThb CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOILECCHI,
UCIIOJNIb3YSl 3aKOH COXPAHEHUS SHEPTUH, 3aKOH BCEMHUPHOTO TITOTEHMS, MPHHIIMII
CYNIEPTIO3HUIINH CUJI, TIPUHIIUTT OTHOCUTENbHOCTU ["anuies:, 3akoHsl HploTOHA, 3aKOH
COXPAaHEHHUs WMIYJIbCa, 3aKOHBI OTPAXCHHS W TPEIOMJICHHS CBETa, 3aKOHBI
COXPAHEHHUs 3apsAAOBOIO M MAacCOBOTO YHCEN MPHU SACPHBIX PEAKIUSIX, IPU ITOM
JaBaTh CJIOBECHYIO (OpPMYJIMPOBKY 3aKOHa M 3alUCBhIBATh €r0 MaTeMaTUYeCcKOoe
BBIpAKEHHE;

e OOBACHATH (pU3MUECKHE NPOLECCHl U CBOWCTBA TeJ, B TOM YHUCIE U B
KOHTEKCTE CUTYyalluil MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbIABIATH PUUYUHHO-
CJIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX LIAroB C OMOpOil Ha
2—-3 W3y4YyeHHBIX CBOMCTBAa (PU3MUECKHX SABJICHUH, (U3HMUECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEM;



e pemaTh pacyéTHBIC 3a7aun (OMHPAIOIIUEC Ha CHCTeMy U3 2—3 ypaBHEHHUN),
UCIIOJNIB3YS 3aKOHBI M ()OPMYIIbI, CBS3bIBAIOIINE (PU3NUECKHE BEIMYMHBI: HA OCHOBE
aHaJlM3a YCJOBHS 3aJaud 3allMChIBaTh KPATKOE YCJIOBHE, BBIABIATH HEIOCTAIOIINE
WIA W30BITOYHBIC NaHHBIC, BBHIOMPATh 3aKOHBI W (POPMYJIBI, HEOOXOIUMBIC ISt
pelIeHus], MPOBOAWTH pacd€Thl W OICHUBATh PEATUCTHYHOCTH TOTYUYEHHOTO
3HaYeHUS PU3NICCKON BEITMYMHBI,

e pacmosHaBaTh MPOOJEMBbI, KOTOPHIE MOXHO PpEUIUTh NpPHU MOMOIIU
(bu3MYECKUX METOJIOB, UCIIOJIb3YS ONMKUCAHUE UCCIIETOBAHUS, BBIACIATH MPOBEPSIEMOE
MIPEANOJIOKEHNEe, OLICHUBATh MPABUIBHOCTh MOPSAKA MPOBEICHUS HCCIIEIO0BaHUSA,
JIeNaTh BBIBOJIbI, HUHTEPIIPETUPOBATH PE3YJIbTATHI HAOIIOACHHUHN U OMBITOB;

e TIPOBOJAUTH OTBITHI MO HAOTIOACHHUIO (PU3NYCCKUX SBJICHUN WIH (PU3MUIECKHUX
CBOMCTB Ten (M3yueHue BTOpOro 3akoHa HbpIOTOHA, 3aKOHA COXpaHEHUS IHEPIHH,
3aBHCHUMOCTh TIepuoJia KoJeOaHWil MpYKWHHOTO MasTHHKAa OT MacChl Tpy3a U
KECTKOCTU TPYKUHBI U HE3aBUCUMOCTh OT aMIUIMTYJbl MaJlbIX KoJeOaHUi,
NPSIMOJIMHEMHOE pPACIpPOCTPAaHEHUE CBETa, Pa3JIOKEHUE OeNoro cBeTa B CHEKTP,
M3YYCHHE CBOWCTB HM300paKCHHS B TIOCKOM 3€pKajlie W CBOMCTB H300pakeHus
npeaMera B coOuparonieit JuH3e, HaOJI0AeHUE CIUIONIHBIX U JIMHEWMYAThIX CIIEKTPOB
U3IIy4EeHHs): CaMOCTOSITEIbHO COOMpaTh YCTaHOBKY W3 M30BITOYHOrO Habopa
000pyI0BaHUs, OMIMCHIBATH XOJI ONBITA U €r0 PE3YNbTaThl, (HOPMYIUPOBATH BHIBOIHI;

e IPOBOAUTH NPHU HEOOXOJMMOCTH CEPHUIO MPSAMBIX H3MEPEHHM, omperess
CpelHee 3HauyeHue H3MepsieMoil BelW4YuHbl ((POKYCHOE pacCTOsIHHME CcOoOMparolen
JIMH3BI), 000CHOBBIBATH BHIOOP crioco0a n3mMepeHus (U3MEepUTEILHOTI0 Mpudopa);

e NPOBOJAUTH HCCJIENOBAHUE 3aBUCUMOCTEH  (PU3MYECKMX BEIUYMH C
WCIIOJIb30BAaHUEM TIPSIMBIX HM3MEpPEHUN (3aBUCMMOCTh TMYTH OT BPEMEHU TpHU
PaBHOYCKOPDEHHOM JIBIDKEHHWH 0€3 HaudaJbHOW CKOPOCTH, IepHoja KoJIeOaHMit
MaTEMaTHYeCKOT0 MasTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTU YTJIa OTPAKEHHUS CBETa
OT yrja TMageHuss W Yyrjia TpeJoOMIICHUS OT yria TMajeHus): TUIaHUPOBaTh
HCCJIEIOBaHUE, CaMOCTOSITEJIbBHO COOMpaTh YCTaHOBKY, (DMKCHPOBATh PE3yJbTaThl
MOJIYYeHHOM 3aBUCUMOCTH (PU3NYECKUX BETUWYUH B BHJIC TaOIUI] U TpauKOB, AeiaTh
BBIBOJIBI 110 Pe3y/IbTaTaM MCCIICIOBAHMS,

e TIPOBOJAWUTH KOCBEHHBIC M3MEPECHUS (HPM3MUECKUX BEIUYHUH (CPETHSST CKOPOCTh
U YCKOpPEHHME Tella NpU PaBHOYCKOPEHHOM JBMKEHHM, YCKOPEHHE CBOOOIHOIO
najieHus1, )KECTKOCTh MPYXKUHBI, KOADOUIIMEHT TPEHHS CKOJIBKEHUS, MEXaHUYECKasI
paboTa W MOIIHOCTb, YacTOTa M TEpHOA KoJeOaHUI MaTeMaTHYeCKOro u
NpY>KHHHOTO MAasTHUKOB, ONTHYECKas CHUja COOMpArOIIel JMH3BI, PaaiOaKTHBHBIN
GoH): TIIAHMPOBATh H3MEPEHHUs, COOMpPATh HKCIEPUMEHTAIbHYIO YCTaHOBKY U
BBITIOJTHSTh U3MEPEHHUS, CIACAYS MPEMTOKCHHOW WHCTPYKIIMH, BBIYUCIISITh 3HAYCHHE
BEJIMYMHB M aHAJIM3UPOBATh TOJYYEHHBIE pE3YyJbTaThl C Y4YETOM 3aJaHHOU
MOTPEITHOCTH U3MEPEHU;



e cOOJIO/IaTh MpaBUJIa TEXHUKH OE30MacHOCTU MpU padboTe ¢ J1abopaTOpHBIM
000py10BaHUEM;

e pa3nuyaTh OCHOBHBIE TMPHU3HAKH M3YYCHHBIX (UINYECKUX MOJIETICH:
MaTepHalibHasi TOYKA, a0CONIOTHO TBEPJOE TEJIO, TOUCYHBIM MCTOYHUK CBETa, JIyd,
TOHKasl JIUH34a, INIAHETApHAs! MOJIENIb ATOMA, HYKJIOHHAs! MOJEJIb ATOMHOTO SIpa;

e XapaKTEpU30BaTh MPUHIUIBI IEUCTBUS U3YYCHHBIX TPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMNOpPOM HA KX oONUCaHus (B TOM YHCIE: CIHIOMETP, JATYUKH
MOJIOXKEHUS, PACCTOSAHHUS W YCKOPEHHMs, paKeTa, 3XOJOT, OYKH, IEPHUCKOII,
¢doToanmnapar, ONTUUECKUE CBETOBOBI, CIEKTPOCKOII, JO3UMETpP, Kamepa Buiibcona),
MCIOJIB3YS 3HAHUS O CBOMCTBAaX (PU3NYECKUX SABJICHUN M HEOOXOIUMbIE (pU3nMUecKue
3aKOHOMEPHOCTH;

e HCIIOJIb30BaTh CXEMbl U CXEMATUYHBIE PUCYHKH H3YYEHHBIX TEXHHYECKHX
YCTPONCTB, U3MEPUTETBHBIX TPUOOPOB M TEXHOJIOTMYECKUX MPOLIECCOB MPU PEIICHUH
y4eOHO-IIPAKTUUECKUX 3a/1ay, ONITUYECKUE CXEMBbI JUIsl IOCTPOEHUSI U300paKeHUN B
IUIOCKOM 3€pKajie U COOMparoIei JIUH3E;

e MPUBOAUTH MPUMEPHI (HAXOAUTh HHPOPMALIMIO O MPUMEPAX) TPAKTUYECKOTO
UCIIONIb30BaHUsl (DU3MYECKUX 3HAHUM B TOBCEAHEBHOM JKMU3HM MJisi oOecreyeHus
0e3omacHOCTH TpuU OOpalleHHH C MpUOOpaMU U TEXHUUYECKUMH YCTPONCTBAMU,
COXPAaHEHHUS 3/I0pOBbS U COOJIIOJIEHUS HOPM OKOJIOTMYECKOTO TIOBEIECHUS B
OKPY’KAIOIIEH CPELE;

e OCYILIECTBIISATH MOUCK MHpOpMaLMK puznyeckoro coaepxanus B Miurepuere,
CaMOCTOATENbHO (OPMYIUPYS MOMCKOBBIM 3aMpoc, HAXOAUTh MYTH ONpENEICHUs
JOCTOBEPHOCTH TIOJYyYEeHHOW HHQOpPMAIMM Ha OCHOBE HMEIOIIMXCS 3HAHUM MU
JOTIOJTHUTENIBHBIX UICTOYHUKOB;

e HCIIOJIb30BaTh MPHU BBHINOJHEHUH YYEOHBIX 3aJlaHUl HAYYHO-TIOMYJISIPHYIO
TUTEPATypy (PU3MYECKOTrOo colepkaHUs, CIPABOYHBIE MaTepUalibl, PECYpChl CETH
WurepHer, BiageTh MNpUEMaMU KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHuUs
uH(OpMAIUU U3 OJTHON 3HAKOBOM CHCTEMBI B IPYTYIO;

e CO3/1aBaThb COOCTBEHHbIE MUCHMEHHBIE W YCTHBIE COOOIIEHUS Ha OCHOBE
MH(OpMaAMU U3 HECKOJIbKUX HCTOYHHUKOB (DPU3MYECKOTO COAEpKaHMS, MyOJIUYHO
MPEACTABIATh PE3YJIbTAThl MPOEKTHON WU HUCCIEAOBATEIbCKON JAEATEIbHOCTH, MPU
3TOM TPaMOTHO MCIIOJb30BaTh W3YyYECHHBIM TMOHSATUWHBIN ammapar u3y4aemMoro
pasznena (U3MKKM U COMPOBOXKIATh BBICTYIJICHHME TMpPE3EHTAlMel ¢ ydé€ToM
0COOEHHOCTEH ayAUTOPUU CBEPCTHUKOB.

TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

Ne  HaummeHoBaHue KonuyecTBo yacos DJIEeKTPOHHBIE




/ OBBIE
" PasiIelIoB H TeM Bcer  KoHTpoJbH IMpakTnyeck (wnpposeie)
n NPOrpamMmbl o0pa3oBaTe/bHbIe
0 ble padoThI ue padboThbl
pecypcsbl
Pa3znes 1. ®u3uka u eé poJib B IO3HAHUM OKPYKAOIIEr0 MUPa
DIUBIKE - HAVKE O bubmuoreka [JOK
1.1 e 2 https://m.eds00.ru/7f416
pupoe 104
DUSHUCCKIE bubmuorexa [JOK
1.2 2 1 https://m.edsoo.ru/7f416
BEJTMYUHBI
194
EcrecTBeHHOHayuH bubnuorexa [JOK
1.3 BIi METOJI 2 1 https://m.edsoo.ru/7f416
MO3HaHUS 194
Wroro mo pazneny 6

Pa3znea 2. [lepBoHayaibHble CBeJeHUSA 0 CTPOEHUH BellleCTBA

CrpocHe bu6mmoreka [IOK
2.1 p 1 https://m.edsoo.ru/7f416
BEIECTBA
194
JIBrokenue u bubnmnoreka [JOK
2.2 B3aHMMOJIEHCTBUE 2 1 https://m.edsoo.ru/7f416
YACTHIL BELIECTBA 194
ArperarHble bubnnoreka [JOK
2.3 COCTOSIHUS 2 https://m.edsoo.ru/7f416
BeIlleCTBa 194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe 1 B3auMo/ieiicTBUE TeJl
Mexanundeckoe bubmorexa [JOK
3.1 3 https://m.edsoo.ru/7f416
JIBIOKECHHE
194
Mt Macea bu6mmorexa [IOK
3.2 I, ’ 4 1 https://m.edsoo.ru/7f416
IUIOTHOCTE
194
bu6mmorexa [IOK
3.3 Cuna. Bunsl cuin 14 1 2 https://m.edsoo.ru/7f416
194
Hroro no paszneny 21

Pasznen 4. /laBjieHne TBEPIABIX TeJl, sKMAKOCTE U ra3oB

4.1 JlaBiieHmeE.

3

bubmuoreka [JOK
https://m.edsoo.ru/7f416
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[Tepenaua
JaBJIICHUS
TBEPIBIMU TEIIAMH,
JKUIKOCTSIMU U

194

ra3aMu
Jlapsenue bu6mmoreka [IOK
4.2 5 https://m.edsoo.ru/7f416
KUJIKOCTH 194
bu6mmoreka [IOK
A
4.3 ruocheprioe 6 https://m.edso0.ru/7416
JaBJICHUE 104
[elictBue
KUAKOCTHU U ra3a Ha BI/I6JII/IOTCKH HOK
4.4 . 7 1 3 https://m.edsoo.ru/7f416
MOTPYXEHHOE B 194
HHX TeJ0 -
Utoro no pazneny 21
Pa3nea 5. PaGoTa n MoHOCTBh. JHEprus
PaGora i bubmuorexa [JOK
5.1 3 1 https://m.edsoo.ru/7f416
MOIITHOCTH
194
MocThie bubmuorexa [JOK
5.2 P 5 1 https://m.edsoo.ru/7f416
MCEXaHU3MBbI
194
MexaHnnueckast bubmorexa [TOK
53 4 1 1 https://m.edsoo.ru/7f416
JHEpPTUs 104
Hroro mo pazaeny 12
PeszepBHOe Bpemst 3
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YACOBIIO 68 3 12
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oOpa3oBaTeJibHbIE
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pecypchl
Pasznea 1. TenioBble siBJIeHUS
Crpoenue u bubmuoreka [IOK

11 7

CBOMCTBA

https://m.edsoo.ru/7f4181
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BELLECTBA ce
TeIUIOBbLE bubmuoreka [JOK
1.2 21 1 5 https://m.edsoo.ru/7f4181
MIPOIIECCHI
ce
Hroro no pazaeny 28
Pa3nen 2. DjiekTpuyecKHe H MATHUTHBIE SIBJIE€HUSA
DJIeKTpUYECKue
3apsiIbl. bubnuorexa [JOK
2.1 3apsiKEeHHbIE Tela 7 1 https://m.edsoo.ru/7f4181
U UX ce
B3aMMO/ICUCTBHUE
[TocrossHHBIM bu6mmoreka [IOK
2.2 IIEKTPUYCCKUI 20 1 7 https://m.edsoo.ru/7f4181
TOK ce
MarHITHbLe bubmuorexa [JOK
2.3 6 1 1.5 https://m.edsoo.ru/7f4181
SIBJICHHS
ce
DJIEKTPOMarHuTH bubmmorexa [TOK
24 P 4 https://m.edsoo.ru/7f4181
ast MHTYKIIAS
ce
Wroro mo pazneny 37
PeszepBHOe Bpemst 3
OBIIEE KOJINMYECTBO
YACOB IO 68 3 145
I[TPOI'PAMME
9 KJIACC
KosanyectBo 4yacos DJIEeKTPOHHBbIE
Ne HauMeHoBaHue
(uu¢posbIe)
n/  pa3sjeyoB M TeM Bcer  KonrpoabH IpakTHyeck
oOpa3oBaTe/ibHbIE
1 NporpaMmMbl 0 ble padoThl ue padoThbl
pecypchl
Pa3znea 1. Mexannueckue siBJeHMsI
MexaHndeckoe
[R—— bu6mmorexa [IOK
1.1 10 1 https://m.edsoo.ru/7f41a4
CIIOCOOBI €T0 26
OTMCaHUS T
B3aunmoneiictere bubmorexa [JOK
1.2 A 20 1 3 https://m.edsoo.ru/7f41a4
Tem
ab
1.3 3aKOHBI 10 3 bu6mmoreka [IOK
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COXpPaHCHHUA

https://m.edsoo.ru/7f41a4
L)

Uroro no pazneny

Paznen 2. MexannuecKkue KoJ1e0aHUsA U BOJHDBI

40

2.1

2.2

Mexanuueckue
KoJIeOaHus

Mexannueckue
BOJIHBI. 3BYK

Hroro no pasneny

15

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4
a6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4
a6

Paznen 3. 3HeKTp0MaFHI/ITHOC moJi€ ! 3JICKTPOMAIrHUTHBIC BOJIHBI

DIIeKTpOMarHuTH
bu6mmoreka [IOK
o¢ 1oJie u
3.1 6 https://m.edsoo.ru/7f41a4
3JICKTPOMAarHUTH a6
bI€ BOJIHBI T
Wroro mo pazneny 6
Pa3nen 4. CBeToBbIE SIBJIEHHS
3aKOHEI bu6mmoreka [JOK
4.1 pacnpocTpaHEHUs 6 https://m.edsoo.ru/7f41a4
CBETa ab
JInH3EI B bu6nmoreka [JOK
4.2 ONTHYECKHUE 6 https://m.edsoo.ru/7f41a4
puOopbI a6
Paznmoxenue bubmuorexa [JOK
4.3 OeIoro cBera B 3 https://m.edsoo.ru/7f41a4
CHEKTP ab
Hroro no paszneny 15

Paznen 5. KpanroBbie iBJICHUA

Hcenyckanue u

bu6mmorexa [IOK

51 MOTJIOIIEHHE 4 https://m.edsoo.ru/7f41a4
CBeTa aTOMOM ab
bubmuorexa [JOK
Ctpoenue
5.2 6 https://m.edsoo.ru/7f41a4
aTOMHOTO si7Ipa
a6
Sxepibe bu6mmoreka [IOK
53 p 7 https://m.edsoo.ru/7f41a4
peakuuu

a6
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Hroro no pasneny 17

Paszneu 6. [loBTOpUTEIbHO-00001IAK0IIMIA MOAYJIb

[ToBTOpEHME N
00001eHNE bubmuoreka [JOK

6.1 COJICPIKaHUS 9 2 https://m.edsoo.ru/7f41a4
Kypca QU3HKH 32 a6
7-9 xnacc

Wroro mo paszneny 9
OBUIEE KOJIMYECTBO
YACOB IIO 102 3 27
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