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INOACHUTEJIBHAS 3AIIMCKA

[IporpamMma mo ¢u3uke Ha ypOBHE OCHOBHOIO 0OOIIero oOpa3oBaHMs COCTaBJIEHA Ha
OCHOBE MOJIOKEHUH M TpeOOoBaHWIl K pe3yiabTaTaM OCBOEHHUS Ha 0a30BOM YPOBHE OCHOBHOM
oOpazoBaTenbHOM mporpammbl, npencraBieHHbix B PI'OC OO0, a Takke ¢ ydyérom
(denepanpHOi paboueld mporpamMmbl BocnuTaHus W KoHuenuuw mnpernogaBaHus ydeOHOTO
npeaMera «PU3nKay.
Conmepxanue  mporpaMMmbl 1o (uU3MKE ~ HampaBieHO  Ha  (QOpMHUpOBaHUE
€CTECTBEHHO-HayYHOH TI'pPaMOTHOCTH OOYYaloIUXCSd M OpPraHU3alUI0 W3YueHHs (HU3UKU Ha
NIeATeIbHOCTHOM ocHOBe. B mporpamme mo ¢usuke y4duTHIBarOTCS BO3MOXKHOCTU Y4e€OHOrO
mpenmera B peanmm3aiuu  TpeboBanuit ®I'OC OOO K TmWIaHUPYEeMBIM JIMYHOCTHBIM U
METalpeIMETHbIM  pe3yJbTaTaM  OOy4eHMs, a  TaKKe  MEXIPEIMETHble  CBS3U
€CTECTBEHHO-HAayUHBIX YUYEOHBIX MPEMETOB Ha YPOBHE OCHOBHOT'O O0IIEro 00pa3oBaHMUs.
[Iporpamma 1o ¢u3uke ycTaHaBIMBAaeT pacHpeeseHue ydeOHOro Marepuaia 1o rojgam
oOydenus: (IO KJaccam), MpeiaraeT MTPUMEPHYIO TOCIIEIOBATEIbHOCTh HW3YyYEHHUS TEM,
OCHOBAaHHYIO Ha JIOTMKE Da3BUTUS IPEIMETHOIO COAEPKAHHUA U y4€T€ BO3PACTHBIX
0COOEHHOCTEH 00yJaromuxcsl.
[Iporpamma no ¢usuke pazpaboTaHa ¢ LENbI0 OKA3aHUS METOJANYECKON MTOMOIIH YUUTEIIO
B CO3/1aHMM pabouell mporpaMMBl [0 Y4eOHOMY MTPEIMETY.
dusmKa SABIAETCS CUCTEMOOOPA3YIOUIMM JUIS €CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB,
IIOCKOJIBKY (pU3MUECcKHe 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB M SBJICHUMN, M3y4yaeMbIX XUMHEH,
Ouonoruei, actpoHoMuer u usnyeckor reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTHHY MHUpa, NPEeAOoCTaBIseT HaubOosiee siCHble o0Opas3lbl NPUMEHEHUs HaydHOro MeToja
MO3HAHUS, TO €CTh CIIO0C00a MOTYYeHHS JOCTOBEPHBIX 3HAHUN O MHpE.
OpHa M3 IIaBHBIX 3ajad (U3MYECKOro oOpa3oBaHMs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMUPOBAHMHM €CTECTBEHHO-HAYYHOH T'paMOTHOCTH M HMHTEpeca K Hayke Yy
00y4aroIuxcs.
WN3ydyenne ¢u3uku Ha 0a30BOM YpOBHE IMIpeNIofiaraeT OBJIAJICHHE CIEAYIOLUUMU
KOMIIETEHTHOCTSIMH, XapaKTEpU3YIOIIMMH €CTECTBEHHO-HAYUHYIO TPAMOTHOCTb:
® HAy4yHO OOBACHSTbH ABJICHMUS,
® OLICHUBATh U IOHUMATh OCOOEHHOCTH HAyYHOTO HCCIICIOBAHNUS;
® UHTEPHPETUPOBATh JAHHBIE M HCIIOIb30BAaTh HAyUYHBIE J10Ka3aTEIbCTBA JUIS
IIOJIy4€HUS BBIBOJIOB.
Henmn wm3ydeHust GU3MKUA HA YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs OMNpEACICHBI B
Konuenuuu npenonaBanus ydyeOHoro npeamera «®Pusnka» B 00pa3oBaTeNbHBIX OpraHU3aLMIX
Poccuiickoii ®enepanuu, peanu3ylIIUX OCHOBHBIE 0011€00pa3oBaTeNbHbIE IPOrpaMMbl,
yTBepkAEHHON pemeHnneM Komnernn MunucrepctBa npocsenieHust Poccuiickont ®denepanun
(mpotoxon ot 3 aexadps 2019 r. Ne [TK-4BH).
enn n3yvyenus pu3uKu:
e npuoOpeTeHHe MHTepeca M CTpeMJIeHHs OO0ydaroIluXcs K HaydHOMY HW3Yy4EHUIO
MPUPOIBI, PA3BUTHE UX WHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE IMPEIACTABICHUH O HAy4HOM METOJ€ TMO3HaHUs U (OPMHUPOBAHUE
MCCIIEI0BATEIbCKOIO OTHOILIEHUS K OKPY/KAIOIIUM SBICHUSIM;

e (opMHpOBAHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa M3yu4eHHUS] OCHOB CTPOCHUS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (DU3UKH;



(dbopMHpOBaHUE MpEACTaBICHUN O posid GU3UKU Ui PA3BUTHUSL JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

pasBUTHE TMPEJICTaBICHUH O BO3MOXKHBIX cdepax Oyayuied mnpopeccuoHaIbHON
NeSITEIbHOCTH, CBSI3aHHOW C (DU3MKOMN, MOATOTOBKA K JajbHEiIIeMy 00y4eHUI0 B 3TOM
HaIIPaBJICHUH.

JlocTimkeHne STuUX 1efed mporpamMmbl 1Mo (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
o0pazoBaHMs 00ecrieunBaeTCs PEUICHUEM CIIEAYIOINX 3aa4:

npuoOpeTeHre 3HaHUH O JAUCKPETHOM CTPOEHHM BEIIeCTBA, O MEXaHUYECKHX,
TEIUIOBBIX, DJIEKTPUYECKIX, MATHUTHBIX M KBAHTOBBIX SIBIICHHSIX;

npuoOpeTeHHe YMEHHH ONUCHIBaTh M OOBSICHATH (PU3MUECKHE SBJICHUS C
UCIOJIb30BaHUEM IOJTyYEHHBIX 3HAaHUM;

OCBOCHHE METOJIOB pEIICHUS MPOCTEUINNX pPAacYETHBIX 3a/1ad C MCIOIb30BaHUEM
¢bu3nyeckux Mosenel, TBOPYECKUX U MPaKTUKO-OPHEHTUPOBAHHBIX 33/1a4;

pa3sBUTHE YMEHHWH HAOMIOJATh TPUPOAHBIC SIBICHUS W  BBITOJIHATH  OIBITHI,
nabopaTopHble paboThl M 3KCIEPUMEHTAIbHBIE HCCIICAOBAHHUS C MCIOJIb30BAHUEM
M3MEPUTENIBHBIX PUOOPOB;

OCBOCHHE TPHEMOB paboOThl ¢ WHpOpMaIUell (HU3UIECKOro COACpPNKAHMS, BKIIOYAs
MHPOPMALIMIO O COBPEMEHHBIX JOCTHKEHMAX (U3UKH, aHAIU3 U KPUTUYECKOE
OlLlIeHMBaHUEe UH(OpMAIIIH;

3HAaKOMCTBO €O cdepaMu PopecCHOHATBHON eSTEIIbHOCTH, CBI3aHHBIMU C (PU3UKOH,
U COBPEMEHHBIMHU TEXHOJIOTUSIMHU, OCHOBAaHHBIMM Ha IOCTHKEHUAX (PU3HUECKON HAYKH.

Ha m3yuenne ¢usukum (6a30BBI ypOBEHB) Ha YPOBHE OCHOBHOI'O OOIIEr0 00pa30OBaHHUS

orBonuTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezeno), B 8 kiacce — 68 gacoB (2 yaca B

HEJIEIIO),

B 9 KJ1acce — 102 yaca 3 yaca B HEJIEITIO).



COJEPKAHUE OBYYEHUA

7 KJIACC

Pa3nen 1. ®u3uka u e€ poJib B IO3HAHNU OKPYKAIOLIEr0 MHPA.

®usuka — Hayka o npupone. SABneHus npupoabl. OuU3NYecKue SBJICHUA: MEXaHUYECKHUE,
TEIJIOBBIE, JIEKTPUUECKUE, MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckne BenUYuHBL. W3MmepeHue ¢uznueckux BenMuuH. DU3MUECKHe MNPUOOPHI.
[TorpemnocTs u3Mepenuid. MexayHapoaHas cucTeMa eIMHHII.

Kak ¢usuka u npyrue ecrecTBEHHbIE HAyKH M3y4yaloT Ipupony. EcTecTBeHHO-HAYy4HBIN
METO/ TIO3HAHUs: HaOII0JeHWEe, TOCTAaHOBKA HAYYHOTO BOMPOCA, BBHIABMIKEHHUE THUIOTE3,
JKCIIEPUMEHT M0 TMPOBEpKe THUMoTre3, oObsicHeHHWe HalmogaemMoro spieHus. Onucanue
(u3HYECKUX SIBICHUN C TIOMOIIBIO MOZEIEH.

Hemoncmpayuu.

1. MexaHuyecKkue, TEIIOBbIC, JJIEKTPUIECKIE, MATHUTHBIE, CBETOBBIC SIBIICHHS.

2. Duswnueckue MpuOOPH U MPOIEIypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U IHU(PPOBHIM

IpUOOPOM.

Jlabopamopusie padomut u onvimel.
Omnpenenenue 1eHBI ASTEHUS Kbl HU3MEPUTEIBHOT0 TpUbopa.
N3mepenue paccTossHUN.
N3mepenune 00bEMa KUAKOCTH U TBEPIOTO TENA.
Ornpenenenne pa3MepoB MajbIX TEI.
Nsmepenne temmepaTypbl MOpU MOMOIIMA KUAKOCTHOIO TEPMOMETpa W JaTUUKa
TeMIIepaTyphl.
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6. IlpoBenenue wuccinenoBaHUs MO TPOBEPKE THUIOTE3bI: JNAIbHOCTh MOJIETA MIAPHKA,
MYIIEHHOT'0 TOPU30HTAIBHO, TEM OOIbIIIe, YeM OOJbIe BBICOTA MTyCKa.

Paszpnes 2. [lepBoHayasibHbIe CBeleHUsI 0 CTPOCHUM BellecTBa.

CrpoeHue BellecTBa: aTOMbl M MOJEKYNbl, UX pa3Mmepbl. OMNbIThI, TOKa3bIBAIOIINE
JTUCKPETHOE CTPOEHHUE BEIIECTRA.

JBmwxenue dactuil BemiecTBa. CBsI3b CKOPOCTH JIBMXKEHHSI YacTHI[ C TEMIIEpaTypoOil.
bpoyHnoBckoe nBmwxkenue, muddys3us. BzammomelcTBHME UYACTHIl BEIIECTBA: MNPUTSDKCHHE W
OTTaJIKHUBaHUE.

ArperatHble COCTOSIHHS BEIIECTBAa: CTPOEHUE Ta30B, JKUAKOCTEH M TBEPABIX
(kpuctaymnyeckux) Ted. B3auMOCBsI3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHO-MOJIIEKYJSPHBIM CTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSTHHMA
BOJIBI.

Hemoncmpayuu.

1. HabmroneHue OpOyHOBCKOTO JBUKECHHUSI.

2. HabGmropenue nuddys3un.

3. HalOmonenue siBineHUN, OOBACHSAIOMUXCS MPUTSHKEHUEM WM OTTAJIKMBAHHUEM YaCTHIL

BEIIECTBA.

Jlabopamopnuie pabomel u onvimeol.

1. Orenka AuaMeTpa aToMa METOJIOM PSIOB (C UCTIOIb30BaHUEM (GoTorpaduii).

2. OmbIThl IO HAOIOICHUIO TETMIOBOTO PACIIMPEHUS T'a30B.

3. OnbITHI IO OOHAPYKEHUIO IEHCTBUS CHJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:xeHHe U B3aUMO/IeiicTBHE TeJl.



Mexanndeckoe JBH>KeHUE. PaBHOMepHOE W HepaBHOMEpHOE ABMKEeHHE. (CKOpOCTb.
CpenHsst CKopocTb TP HEPAaBHOMEPHOM JBMKEHUH. Pacuér myTu U BpeMEHU ABUKECHHUS.

SlBnenne wHepuuH. 3aKOH WHEpUUH. B3auMoaeicTBue Tel Kak NpUYMHA HU3MEHEHUS
CKOpOCTH ABW)XEHHs Tesl. Macca kak Mepa uHepTHocTu Tena. [lnmorHocts BemectBa. CBsi3b
MJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €IUHUIE 00bEMa BElIeCTBa.

Cuna kak XapakTepucTuka B3aumozeWcTBus Ten. Cuia ynpyroctd M 3akoH ['yka.
N3mepenune cuibpl ¢ MOMOIIBI JUHAMOMeETpa. fIBieHHe TAroTeHus M cuia Tsbkectu. Cuna
TSOKECTH Ha Jpyrux miuaHetax. Bec tema. HeBecomocth. CnoxeHue cui, HampaBJIEHHBIX IO
ofHOW mpsimoi. PaBHonelcTByromas cuin. Cuiia TpeHus. TpeHue CKOIbXEHHs U TPEHUE IOKOS.
TpeHue B npupoie U TEXHUKE.

Hemoncmpayuu.

1. HaGmoeHne MEXaHNYeCKOro ABMKEHHS Tena.

2. H3mepeHne CKOPOCTH NPSMOIMHENHOT O IBUKCHUS.

3. HaOmroneHue siBIeHUs] MHEPLUU.

4. HaOnroneHne n3MEHEHUs CKOPOCTH NPU B3aUMOJAEHCTBUU TEN.
5. CpaBHEHHE Macc 110 B3aUMOJIEHCTBUIO TEl.

CrnoxeHue cuji, HalpaBJICHHbIX M0 OJHON MPSIMOI.

Jlaﬁopam OpHble padomosl U ONbIMbl.

1. OmpeneneHre CKOPOCTH PaBHOMEPHOI'O JBMKEHUS (IIapuKa B KUJIKOCTH, MOZIETHU
AIEKTPUUECKOr0 aBTOMOOMIIS M TaK Jaliee).

2. OmpezneneHue CpeaHEl CKOPOCTH CKOJIBKEHUS OpycKa WM MIapuKa MO HAKIOHHOM
IJIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPAOIO TENA.

4. OmnbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTh pacTsbkeHus (nedopmanun) MpyKUHBI OT
MPUIOKEHHOU CUJTBI.

5. OmnbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTb CUJIbI TPEHHS CKOJIBKEHUS OT Beca Tella U
XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEM.

Pasznen 4. JlaBjieHue TBEPABIX TeJl, JKUAKOCTEH U ra3os.

JHasnenue. CriocoObl yMEHbIIEHUS U YBEIMUEHUS AaBieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJICHUA Ta3a oT 00bEMa, TemnepaTypsl. [lepenaua naBneHus: TBEPABIMU TeaMH, KUAKOCTIMU
u razamu. 3akoH [lackans. [TneBMarnueckue MamruHbl. 3aBUCUMOCTh JABJICHUS >KHAKOCTH OT
ryounsl.  ['mapoctatuueckuid  mapagokc. CooOmiarommuecss cocynsl. [ uapaBmudeckue
MEXaHU3MBI.

Atmocepa 3emnu u armocdepHoe AaBieHue. [IpUUUHBI CyIIECTBOBaHHS BO3AYITHOU
ooomoukn 3emnn. OmnbiT Toppuuernm. M3mepenue armochepHoro mamiaeHUs. 3aBHCHUMOCTD
aTMoc(epHOro JaBlieHUS OT BBICOTHI HaJ ypoBHeM Mops. I[lpubopbl s u3MepeHwHs
aTMoc(hepHOro JaBJICHUS.

JlelicTBHE )XUJIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJl0. BeITankuaromias (apxume0Ba)
cuna. 3akoH Apxumena. [1naBanue ten. BoznyxomnaBanue.

Jemoncmpayuu.

1. 3aBHUCHMOCTH JaBJIEHUS ra3a OT TEMIIEPATYPBI.

[lepenaua naBiaeHUs )KUIKOCTHIO U Fa30M.

3. Coobuarommecs: CoCypl.
4. T'mapaBinuuecKkui mpecc.
5. IlposiBieHue aelcTBHsS aTMOC(PEPHOro J1aBICHHUS.



3aBUCHMOCTh BBITAJIKMBAIONICH CHJIBI OT O0BEMa TOTPYKEHHOW YacTH Tela M
IJIOTHOCTHU KUJAKOCTH.

PaBeHCTBO BhITAIKUBAIOLIEH CUITBI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue 1utaBaHus TeJ: IUIAaBaHUE WM TOTPYXKEHUE TEeI B 3aBUCUMOCTH OT
COOTHOIIICHHS TNIOTHOCTEH TeNa U KHUAKOCTH.

Jlabopamopnosie pabomut u onvimeul.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJIE OT 00b&éMa MOTrpyKEHHOM B KHUJIKOCTb
4acTH Tela.

OnpeneneHre BBITAIKUBAIOIIEH CHIIBI, JACHCTBYIOLIEH Ha TeI0, NOTPYXKEHHOE B
KHUIKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOLIEH CHIIBI, JIEHCTBYIOIIEW Ha TEIO B
KHUJKOCTH, OT MacChl TeJa.

OnBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKUBAIOLIEH CHIIbI, IEHCTBYIOLIEN Ha
TEJIO B )KUJKOCTH, OT 00bEMA MOrPYKEHHON B KHUJIKOCTh YaCTH TeJla M OT IUIOTHOCTU
KUJKOCTH.

KoHncTpynpoBanue apeoMmerpa WM KOHCTPYMPOBAHME JIOAKM M ONpEIElIeHuE €€
TPY30IOIbEMHOCTH.

Pa3gen 5. PaboTa m MOIIHOCTB. DHeprusi.
Mexanunueckas padora. MOIIIHOCTb.
[IpocTpie MexaHU3MBI: pblyar, OJIOK, HAKJIOHHas IJIOCKOCTb. lIpaBuiio paBHOBecus

pbriara.

HpI/IMeHeHI/IC I[IpaBujia paBHOBCCHUA pbIYara K 6J'IOKy. «3o0moToe IIpaBUJIO» MCXAaHHKHU.

KIIJ] mpocTsix MexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.
Mexannueckass dHeprus. KunHermdeckas W TNOTeHUMalnbHas dHeprud. lIpespaiueHue
OJTHOT'O BHJIa MEXAaHUYECKOW SHEPTUu B APYroi. 3aKOH COXpaHEHUS SJHEPIHH B MEXaHUKE.

Hemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnsie padomut u onvimel.
1. Ompenenenue paboOThl CHUIBI TPEHHUS MPU PABHOMEPHOM JIBUKEHUM Tela I10
TOPU30HTAIbHOM IIOBEPXHOCTH.
2. HccnenoBanue ycnoBHM paBHOBECHS pblyara.
3. Hsmepenne KIIJl HaKIOHHOM IIOCKOCTH.
4. H3ydeHue 3aKOHA COXPAaHEHHsI MEXaHUYECKOU SHEPIUMU.
8 KVIACC

Pa3pen 6. TensioBhIe siBJeHUA.
OcHOBHBbIE MTOJIOKEHUSI MOJIEKYJISIPHO--KUHETUUECKON TEOPUU CTPOEHMs BellecTBa. Macca

U pasMm

Cppl aTOMOB HW  MOJICKYIIL. OHBITBI, MNOATBCPIKAAOIUC OCHOBHBIC ITOJIOKCHUA

MOJIEKYJIIPHO-KMHETUYECKON TEOPUH.

Monenu TBEPIOTO, )KUIKOTO U ra3000pa3HOr0 COCTOSIHHM BemiecTBa. Kpucrannudyeckue u
amopdusie Tena. OObsICHEHUE CBOMCTB Ira30B, KUJIKOCTEH U TBEPBIX TEJ HA OCHOBE TMOJOKCHHI
MOJIEKYJISIPHO--KMHETHYECKOW Teopuu. (CMmaunmBaHME M KalWULIPHBIE sIBIEHUSA. TeroBoe
paciiipeHue U cxxaTue.

Temneparypa. CBsi3b TeMmmeparypbl CO CKOPOCTBIO TEIUIOBOI'O JIBM)KCHHS YacCTHII.
Buytpennsas oneprus. CnocoObl H3MEHEHHUsT BHYTPEHHEW OSHEpPruu: Telionepeaadya Hu
COBCPILICHUC pa60TI>I. BI/I[[I)I TCIioncpeaadymn: TCrjIonpoBOJHOCTb, KOHBCKI WA, U3JTYUCHUC.



KomnuecTtBO TEIUIOTHL. YIIenbHAs TEILUIOEMKOCTh BEIECTBA. 1emIOOOMEH M TEILUIOBOE
paBHOBecHe. YpaBHEHHUE TEIUIOBOro OanaHca. [lmaBieHune w OTBep/AEBaHHUE KPHUCTALTUYECKUX
BEIIECTB. YJeNbHas TemioTra IaBieHus. llapooOpa3oBanme u KoHueHcanwus. Mcmapenue.
Kunenne. YnenpHas TerioTa mnapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATyphl KUIIEHUS OT
aTMOC(EPHOTO JIaBJICHHUS.

Bnaxnocts BO3myXa.

DHeprus TOIUIMBa. Y IelbHas TEIIOTa CropaHusl.

[punmunsr paGotsr TemnoBeix asurarenet KIIJ[ temnmoBoro nsurarens. Temsoble
JIBUTATENH U 3aIIUTa OKPYKAIOIIEH Cpe/Ibl.

3aK0H COXpaHEHUS U MIPEBPAILCHUs SHEPTUHU B TEIJIOBBIX MPOIECCaX.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO ABUIKEHUS.
Hab6monenue nuddysun.
Hab6mronenue siBeHni CMauYuBaHKS M KalTWJUTSIPHBIX SIBJICHUH.
Hab6mronenue TemioBoro pacimpeHust Tedl.
W3meHeHue gaBiieHus ra3a Mpyu U3MEHEHUU 00bEMa U HAarpeBaHUU WITH OXJIAXKICHUU.
[IpaBuna usmMepeHus TeMIepaTyphl.
Buae! reruionepenayu.
OxnaxiIeHue pu COBEPIIICHUN PAOOTHI.
HarpeBanue nipu coBepiiieHur paboThl BHEIITHUMH CHIIAMH.
. CpaBHEHUE TEMIOEMKOCTEN Pa3IUYHBIX BELIECTB.
. Habmonenne xuneHus.
. HabmroieHne mocTossHCTBA TEMIIEPaTyphl PH TIIABIICHUH.
13. Monenu TEIUIOBBIX ABUTaTENICH.
Jlabopamopnsie padomut u onvimeul.
OnbITHI MO OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYIISIPHOTO PUTSKESHHUS.
OnbITHI O BRIpAIIMBAaHHUIO KPUCTAIOB IOBAPEHHON COJIU WJIM caxapa.
OnbITHI 1O HAOTIOACHUIO TETIJIOBOT'O PACIIUPEHUS Ta30B, KUAKOCTEH U TBEPIBIX TETI.
Ornpenenenue qaBiaeHUs BO3lyXa B OaJUTOHE MITIPHILA.
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OnbITh, JIEMOHCTPUPYIOUIME 3aBUCHMOCTb JABJICHHS BO3[yXa OT €ro o0béMa u
HarpeBaHus WIN OXJIAKICHUS.
6. IlpoBepka rumore3bl JTUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKUJAKOCTH B
TEPMOMETPUYECKON TPYyOKE OT TeMIEepaTyphl.
7. HalOmioneHue n3MeHEHUs BHYTPEHHEW 3HEPIUM Teja B pe3ysibTare TEIIonepenadu U
paboThl BHEIIHUX CHUII.
8. HccnenoBanue siBjaeHMs TEIJI000MeHa IPU CMEIIMBAHUH XOJIOJHOW U TOpsiuel BOJIBI.
9. OrmpeneneHre KOJIMYECTBA TEIJIOTHL, TOJYYEHHOT'O BOAOH MpH TEMIo00OMEHE ¢
HarpeTbIM METANIMYECKUM LIWJIMHIPOM.
10. Onpenenenre ynenbHON TEMIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npouecca ucrapeHusl.
12. Onpenienenre OTHOCUTEIbHOM BJIAXKHOCTH BO3/1yXa.
13. Onpenenenne ynenbHON TEIIIOTHI IUIABICHUS JIbJA.
Pasznen 7. JjekTpuyecKue 1 MATHUTHbIE SIBJICHUS.
Onektpusaius Ten. JlBa pona 3JIEKTpUUECKHX 3apsa/ioB. B3aumonelcTBre 3apsKeHHBIX
Ten. 3akoH KynoHa (3aBUCMMOCTH CHIIBI B3aUMOJEHCTBHUS 3apsDKEHHBIX Tell OT BEIHMYMHBI
3apsJI0B U PACCTOSIHUS MEXKY TEJIaMH ).



DnekTpuyeckoe nosne. HanpsEHHOCTh 3JeKTpruiecKoro nojs. [IpuHnun cynepno3uuuun
ANEKTPUYECKHUX ToJeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexkTpuueckux 3apsiioB. DJIEMEHTapHBIN 3JjieKkTpudeckuil 3apsg. CTpoeHue
atoma. [IpoBOAHUKY U JUAIEKTPUKHU. 3aKOH COXPAHEHUS JIEKTPUUECKOr0 3aps/ia.

DJIEKTPUYECKUIT TOK. YCJIOBHUSA CYIIECTBOBAHMUS JJIEKTPUUECKOro Toka. M CTOYHUKH
MOCTOSTHHOT'O TOKa. JIeHCTBUSI 3JIEKTPUUYECKOr0 TOKa (TEMIOBOE, XMMHUYECKOE, MAarHUTHOE).
DJIEKTPUYECKUI TOK B JKUJIKOCTSX U Ta3ax.

Onektpuueckass uenb. Cuna Toka. OieKTpuueckoe HampsbkeHue. ConpoTHuBiIeHUE
MPOBOJIHUKA. YIETbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma I ydacTKa Ienu.
[TocnenoBarenbHOE U MapAIIETBHOE COEJUHEHUE TTPOBOJHUKOB.

PaGoTra 1 MOLTHOCTh TEKTPUUECKOT0 TOKa. 3akoH J[oyms—JIeHna. DnexkTpuueckue nemnu
Y TTOTPEOUTENH JIEKTPUUIECKON dHEepTrur B ObITYy. KOpoTKoe 3ambIKaHue.

ITocTrossHHbIe MarHuThl. B3anmMoAeHCTBHE NOCTOSHHBIX MAarHiuToB. MarumTHOE IIOJe.
MaruauTHoe nojie 3eMJIM U €ro 3HadYeHue 1S ku3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHoe mosie
3JIEKTPUYECKOro Toka. [I[puMeHeHne 3JIEKTPOMarHuToB B TEXHUKE. JIeCTBME MAarHUTHOIO IO
Ha TMPOBOJHUK C TOKOM. OJIEKTPOJBHUIaTeib IOCTOSHHOrO Toka. lcmonb3oBaHue
3JIEKTPOJIBUTATENICH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbitel  @apanes. SBieHue  3yeKTpoMarHUTHOM uHAykuumu. IlpaBuno Jlenuna.
Onektporeneparop. CrocoObl MOMYYEHUs] DJIEKTPUUECKOW SHEPruu. OJIEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX HCTOYHUKAX SHEPTUU.

emoncmpayuu.

DJeKTpu3aIus Teil.
JIBa poaa 3JIeKTpUUYECKUX 3apsi/I0B U B3aMMOJCHCTBHUE 3apSyKEHHBIX TEIl.
YeTpolcTBO U JEHUCTBUE AIEKTPOCKOIIA.
DIIEKTPOCTAaTUYECKAsI MHIYKIHUS.
3aK0H COXPAHEHUS AIEKTPUUECKUX 3apsI0B.
[IpOBOIHUKY U TUAIIEKTPUKH.
MoaenupoBaHU€ CHIIOBBIX JTUHUM 3JIEKTPUUYECKOTO MOJIS.
M CcTOYHHKY OCTOSHHOT'O TOKA.
JlelicTBUS 2JIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKHUI TOK B KHJIKOCTH.

. I'a30BbIi pa3psia.

. I3mepenue critbl TOKa aMIepMETPOM.

L ooNUAEWNRE
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. I3mepenue 371eKTpruyecKoro HarpsKeHUs BOJIBTMETPOM.

. PeoctaT u MarazuH cOnpoTUBIICHUMN.

. BanMmoelicTBre MOCTOSSHHBIX MAarHUTOB.

. MopenupoBaHue HEBO3MOKHOCTH pa3/ieJIeHUs MOTCOB MarHUTa.
. MozpenupoBaHue MarHUTHBIX TOJIEH TTOCTOSTHHBIX MAarHUTOB.

el
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. OnbIT Dpcrena.

. MarauTHoe noJie Toka. JIEeKTPOMArHHmT.

. JlelicTBHE MArHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

. DIIEKTPOABUTATENb IOCTOSIHHOTO TOKA.

. UccnenoBanue ABII€HUS 2JIEKTPOMArHUTHON MHAYKLIUH.

. Onbiter Dapanes.

. 3aBUCHMOCTb HallpaBJIEHUS HHAYKIMOHHOIO TOKA OT YCJIIOBUM €r0 BOSHUKHOBEHHMSI.
. DIIEKTpOreHepaTop MOCTOSIHHOIO TOKA.

NN NDNNDN PR
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Jlabopamopnuie padbomel u onvimeol.

OMnBITH MO HAOTIOACHUIO STIEKTPU3AINH T HHAYKIIUEH U PU COTPUKOCHOBEHUH.
HccnenoBanue necTBUS 3JIEKTPUUECKOrO MOJIS HA IPOBOJHUKHU U IUAJICKTPUKH.
COopka 1 mpoBepKa pabOThI JIEKTPUUECKON LIETIH MTOCTOSTHHOTO TOKa.

W3mepenue u peryiupoBaHue CUJIbI TOKA.

N3mepenue u peryimpoBaHue HAIIPSHKCHHUS.

o hswWwN R

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COMPOTUBIICHUS

pe3ucTopa 1 HaIpsKEHUs Ha PE3UCTOpE.

7. OmnbITel, JAEMOHCTPUPYIOLIME  3aBUCUMOCTb  DJIEKTPUUYECKOTO  COIPOTHUBIICHMS
IIPOBOJIHMKA OT €T0 JUIMHBI, IJIOU[AM MOMepEYHOro CeYeHHs U MaTepuraa.

8. IlpoBepka mpaBuia CIOXKEHUS HANPSDKEHUH MNP IOCIEAOBATEIbHOM COEIUHEHUU
JBYX PE3HCTOPOB.

9. IlpoBepka mpaBuiia Jyis CUJIbI TOKA NP MapajieIbHOM COSTUHEHUH PE3UCTOPOB.

10. Onpenenenue paboThI ITEKTPHUUECKOT0 TOKA, UAYIIETO Yepe3 Pe3UCTOp.

11. OnpenieneHne MOIHOCTH 3IEKTPUUYECKOr0 TOKa, BBIJIEISIEMOI Ha PEe3UCTOpeE.

12. UccrnenoBanyue 3aBUCUMOCTU CUJIBI TOKA, UAYIIETO YEpe3 JIAMIIOUKY, OT HalpsyKEeHUS
Ha He.

13. Onpenenenne KII/] narpeBatens.

14. ViccnenoBaHre MarHUTHOTO B3aUMO/ICHCTBUS TOCTOSIHHBIX MarHUTOB.

15. I3ydyeHne MAarHUTHOTO IOJiSi TOCTOSIHHBIX MAarHUTOB NpU HUX OOBEIMHEHUU U
pasaesieHun.

16. UccrnenoBanue AeMCTBUS SJEKTPUUECKOTO TOKA HA MarHUTHYIO CTPEJIKY.

17. OnpIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD CHUJIbI B3aUMOJICHCTBUS KATYIIKH C TOKOM U
MarHuTa OoT CHJIbI TOKA U HalpaBJIeHUs TOKA B KaTyIIIKE.

18. M3ydeHue aelicTBHUS MarHUTHOTO OJISl Ha MPOBOJHUK C TOKOM.

19. KoHCcTpyHpoBaHUe U U3y4eHHE PAOOTHI DIEKTPOIBUTATETIS.

20. Usmepenne KIIJI asieKTpoaBUTraTeibHOM yCTaHOBKH.

21. OnbITEl 110 MCCIEAOBAHUIO SIBICHUS 3JEKTPOMAarHUTHOM MHAYKLMHU: HCCIIEIOBaHHE

M3MEHEHUH 3HaYCHMsI U HaIIPAaBJICHUS WHIYKIHOHHOTO TOKa.
9 KJIACC

Pa3znes 8. Mexannuyeckue siBJIeHUS.

Mexanunueckoe aBuxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHMYECKOro JBWKEeHHS. PaBHOMepHOe mpsMoiMHEHHOe JBHXkeHue. HepaBHOMepHOe
npsiMoNIuHeHoe JBHkeHue. CpelHsisi U MTHOBEHHas CKOPOCTh Tejda HpH HEPaBHOMEPHOM
JBUKEHUH.

VYckopenue. PaBHoyckopeHnHoe nipsiMoniHeitHoOe aBrkeHrne. CBoOoHOe najgeHue. OnbIThI
lanunes.

PaBHOMEpHOE nBMXKEHHE MO OKpYXKHOCTU. [leprnon m dacrora oOpamenus. JluHeiHas u
yriaoBasi ckopocTh. LleHTpocTpeMuTenbHOe yCKOpEHHE.

[Iepsoit 3akoH HprotoHa. Bropoit 3akoH Herorona. Tperuit 3akon Herotona. IIpuHiun
CYIIEPIIO3ULIUU CUIIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: CWjia TPEHHUS CKOJIBXKEHHS, CHJIAa TPEHUS
MOKOS1, APYTUE BUIbI TPEHHUSI.



Cuna TsKecTH M 3aKOH BCEMUPHOTO TATOTEHUS. YCKOPEHHE CBOOOJHOIO MaJeHHUS.
JBuxenue naHer Bokpyr Comnna. IlepBas kocMuueckas ckopoctb. HeBecomocTs U
IIEPETPY3KH.

PaBHoBecue MaTepuanbHOU TOYKUA. AOCOMIOTHO TBEPAOE Teno. PaBHoBecue TBEpOTO TEna
C 3aKpEIUIEHHON OCBIO BpalleHuss. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynec tena. M3mMeHnenue mmnyinbsca. Mnynsc cuibl. 3aKOH COXPAaHEHHS HMITYIbCA.
PeaktuBHOE 1BUKEHUE.

Mexanudeckas padota ¥ MOIIHOCTB. PaboTa cui TspkecTH, yrnpyrocTd, TpeHus. CBsi3b

SHEPruu

n pa6OTBI. IToTrenumnanpHas SHEpIrua TECja, NMOAHATOrO HAA IMOBCPXHOCTHBIO 3CMIIH.

[TorenumanbHas dHeprus cxato npyxuHsl. Kunernueckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAHEHUSI MEXaHUYECKON DHEPTUM.

Hemoncmpayuu.

1. HaOmroneHne MEXaHMYECKOro ABM)KEHHUS TeJla OTHOCUTENBHO Pa3HbIX TEN OTCUETA.

2. CpaBHEHME IIyTe€d M TPACKTOPUN IBUXKCHHS OJHOTO M TOTO K€ Tejda OTHOCHUTEIBHO
Pa3HBIX TEJ OTCYETA.

3. H3mepeHune CKOpOCTH U yCKOPEHUS NPSAMOJIMHENHOTO IBUKEHUS.

4. VccnepoBaHue NPU3HAKOB PaBHOYCKOPEHHOI'O ABM)KEHHUS.

5. HaGmromenue IBMKEHUS TeJa MO OKPYKHOCTH.

6. HaOmroneHue MexaHMUYECKHX SIBJICHUH, IPOUCXOASIIUX B cucTeMe oTcuéra « Tenexkar»
npu e€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUU OTHOCUTEIHHO KaOuHeTa (PU3HUKH.

7. 3aBUCHUMOCTb YCKOPEHHS Tella OT MacChl TeJIa U IEUCTBYIOLIEH Ha HErO CHUJIBI.

8. HaOmroneHue paBeHCTBa CUJI PU B3aUMOACHCTBUU TEl.

9. H3MmeHneHue Beca Tesa IPU YCKOPEHHOM JIBUYKEHUU.

10. [Iepenava nmmysnbca Ipu B3aMMOJEHCTBHUU TEIL.

11. IIpeoOpa3zoBaHust SHEPTHH IPU B3aUMOJICHCTBUU TEI.

12. CoxpaHeHue uMMyJibca Mpu HEYIPYroM B3auMOICHUCTBUH.

13. CoxpaHeHue UMITyJIbca IPU a0COIIOTHO YIPYTrOM B3aUMOIEHCTBUU.

14. HaGnto/ileHHEe PeaKTUBHOTO JBHKEHHUSL.

15. CoxpaHeHre MEXaHUYECKON SHEPTUH ITPU CBOOOIHOM Ma/ICHUU.

16. CoxpaHeHHE MEXaHMYECKON SHEPTUH TP IBUKEHUM TeNa MO JEUCTBUEM MIPYKUHBI.

Jlabopamopnuie pabomel u onvimeol.

1. KoHcTpyupoBaHue TpakTa JJii pa3roHa W JajbHEHIIEr0 paBHOMEPHOIO JIBUYKEHUS
IIAPUKA WM TEICIKKH.

2. OmpezneneHue cpeiHEd CKOPOCTH CKOJBXEHMsI OpycKa WM JIBU)KEHUS IIapuKa IO
HAKJIOHHOM IIJIOCKOCTH.

3. OmpezneneHue YCKOpEHHUs Tejla MpPU PABHOYCKOPEHHOM JABM)KEHHU IO HAKJIOHHOM
IUIOCKOCTH.

4. HccrnenoBaHue 3aBUCUMOCTHU ITYTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM JABHMKEHHH 0e3
Ha4yaJbHOM CKOPOCTH.

5. IlpoBepka rumore3bl: €ciad MNP PABHOYCKOPEHHOM JBI)KEHHMM O€3 HauyaJbHOU
CKOpPOCTH NIyTH OTHOCATCA Kak psJ HEYETHBIX 4YHUCEN, TO COOTBETCTBYIOILIUE
IIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

6. HccnenoBanue 3aBUCMMOCTH CHJIBI TPEHHUS CKOJIBXKEHHUS OT CHJIBI HOPMaJbHOTO
JTABJICHHUS.

7. Omnpenenenue kodhPuIueHTa TPEHHUS CKOTbKEHUS.

8. Ompenenenue xECTKOCTH MPYKUHBI.



9.

Omnpenenenue paOOThl CHJIBI TpPEHHs IpPU PaBHOMEPHOM JBHXKEHMHM Tela IO
TOPU30HTAJIbHOM IIOBEPXHOCTH.

10. Onpenenenre pabOThl CHIJIBI YNPYrOCTH MPH THOIBEME Ipy3a C HCIOJIb30BaHUEM

HCIIOABHIXXHOI'O U ITOJABUXKHOI'O OJIOKOB.

11. M3y4eHne 3aKOHa COXPAaHEHUs YHEPTUU.

Pa3nen 9. Mexanuveckue KoJieOaHUsI U BOJHBI.

Koneb6arensHoe nBuxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJNEOAaHUM: MepHoA, 4acToTa,
aMIUIMTyna. MareMaTndecKuil W IpYKHHHBIM MasaTHUKH. lIpeBpameHune sHeprum mpu

KOJ1€0aTeIIbHOM JBHKEHUU.

3aryxatomue konebanus. BeiHykneHHble Konebanus. Pesonanc. MexaHudeckure BOJHBI.
CaoiicTBa MexaHUUYECKUX BOJIH. [Ipo/ionbHBIE U MONepevHbIie BOJIHBL. J{JTMHA BOJHBI U CKOPOCTh
e€ pacripoctpaneHusl. MexaHW4YeCKHE BOJHBI B TBEPAOM Tele, CCHCMHYECKUE BOJIHBI.

3Byk. [ poMKOCTH 3ByKa 1 BbicoTa TOHA. OTpaxenue 3Byka. MH(pa3ByK u yIbTpa3ByK.

Jemoncmpayuu.

=
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Habuntoienue xonebanuii Tea noa AeHCTBUEM CUJIbI TSKECTU U CHIIBI YIPYTOCTH.
Habmtonenue xoneOaHuii rpy3a Ha HUTU U Ha TIPY>XHHE.

Hab6mronenne BeIHYKIEHHBIX KoJieOaHU U Pe30HaHCa.

PacnipocTpanenue NpoAoIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEINN).

HabntoaeHue 3aBUCUMOCTH BBICOTHI 3ByKa OT 4acTOTBHI.

AKyCTHUECKHI pE30HAHC.

Jlabopamopnusie padomul u onvimel.

1.
2.
3.

7.

Ornpeznenenne 4aCTOTHI M TIEprojia KoineOaHuil MaTeMaTHIECKOrO MasiTHUKA.
Omnpenenenue 4acTOThl U Mepuoia KonedaHuil mpy>KMHHOTO MasiTHUKA.

HccnenoBanue 3aBUCMMOCTU Mepuoja KojeOaHWW IMOABEIIEHHOTr0 K HUTU Ipy3a OT
JUTMHBI HATH.

HccnenoBanue 3aBUCUMOCTH TepHoAa KoneOaHUM MPYKMHHOTO MasTHUKAa OT MaccChl
rpys3a.

[IpoBepka He3aBHCUMOCTH MepHoja KoleOaHWil rpysa, MOABEUIEHHOT0 K HHUTH, OT
Macchl Tpy3a.

OnBITH, JEMOHCTPUPYIONIME 3aBUCUMOCTh Tepuoja KoONeOaHW MPYKHHHOTO
MasTHHKA OT MacChI TPy3a U KECTKOCTU NMPYKUHBEI.

N3mepenue yckopeHus CBOOOIHOTO TaICHHUS.

Paznen 10. DaeKTpoMarHuTHOE 1MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHbI.
DJIEKTPOMArHUTHOE TMoJje. DIEeKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BouH. [lIkana »nekTpoMarHuTHBEIX BOJH. Vcronp30BaHNe 3J€KTPOMArHUTHBIX BOJIH JIJIsl COTOBOM

CBs3H.

DJeKTpoMaruuTHas npupozaa ceera. CKopocTb cBeTa. BoHOBbIE CBOICTBA CBETA.
emoncmpayuu.

1.
2.

CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH.
BonHOBEIE cBOIiCTBA CBETA.

Jlabopamopusie padomul u onvimel.

1.

HByquI/IC CBOICTB SJICKTPOMAarHuTHBIX BOJIH C IIOMOIBIO MOOHJIBHOI'O TCJ'IC(bOHa.

Pa3nen 11. CBeToBble siBJICHUS.
JlyueBas mojenb cBera. McTounuku cBera. [IpsiMonmHeliHOE pacrpoCTpaHEHHE CBETa.
3armenus Connua u Jlynsl. Otpaxenue cera. [limockoe 3epkano. 3akoH OTpakeHHUs CBETA.



[Ipenomiienue cBeta. 3aKOH IpesioMiieHus: cBeTa. [loTHOe BHYTpEHHEE OTPaKEHHUE CBETA.
Hcnonp30BaHuE MOTHOIO BHYTPEHHETO OTPAKEHUSI B ONITHUECKUX CBETOBOAAX.

Jlunza. Xox nydeir B nuH3e. OnTHyeckas cucTema ¢oToarnmapaTta, MHKPOCKONA H
Teneckona. a3 kak ontuueckas cucrema. bim3opyKkocTs U TalbHO30pKOCTb.

Paznoxenue 6enoro ceera B ciektp. OnbiThl HptoToHa. CrioskeHUE CIEKTPaIbHBIX IIBETOB.
Jucniepcus ceera.

Hemoncmpayuu.
[IpsimonuHETHOE pacIpOCTPAHEHUE CBETA.
OtpaxxeHue cpera.
[Tomyuenue n300paskeHUi B MJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaJIax.
[Ipenomnenue cera.
ONOTUYECKUH CBETOBOI.
Xon nydeil B cobuparouieit JuH3e.
Xop 1ydel B pacCenBaroLIeH JIMH3E.
[Tonyuenue n300pakeHUN ¢ TOMOILBIO JIUH3.

L ooNDURWNRE

. IIpunnun peiictBus (oroanmnapara, MUKPOCKOIA U TEJIECKOIIA.

10. Monens riasa.

11. Pa3noxenue 6enoro cBeTa B CIEKTP.

12. [Tomyuenue Oenoro cBeTa Mpu CIOKEHUH CBETa Pa3HBIX IIBETOB.
Jlabopamopnosie padomut u onvimel.

1. HccrnenoBaHue 3aBUCHMOCTH YTila OTPaKeHHUs CBETOBOTO Jy4a OT yIiia MajeHHUs.
2. UM3yyeHue xapaKTepUCTHK N300pakeHUsI IPEMETA B IUIOCKOM 3epKajle.

3. HccnenoBanue 3aBUCHMOCTH YIiia MPETOMIICHUSI CBETOBOIO JIyya OT yIJia MajJeHus Ha
IPaHULIE «BO3yX—CTEKIION.

[Tomydenune n300pakeHUIA ¢ TOMOIIBIO COOUPAIOIIEH JTUH3HI.

Omnpenenenne GOKYCHOrO pacCTOSIHUSI U ONITUYECKOM CUIIBI COOMPAIOLIEH JTMH3BI.
OMBITHI 1O Pa3oKEHUIO OEJIOro CBETa B CIIEKTP.

No vk

OmBITHl MO BOCHIPHUSTHIO I[BETA MPEIMETOB MPH HMX HAOMIOJCHUHM Yepe3 I[BETOBHIC
(GUITBTPHI.

Pasznen 12. KBaHTOBLIC ABJICHHS.

Onerter Pe3epdopaa u mimanerapHas monuens aroma. Mozens aroma bopa. Ucnyckanne u
HOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHENYaThIe CIIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oeta- u ramma-usnydeHus. CTpoeHHE aTOMHOTO spa.
Hykinonnas mopens aromHoro szapa. HM3orombel. PanunoaktuBHble mnpeBpamieHud. l[lepuon
noyrypacnaja aTOMHBIX sJIEp.

SnepHble peakiiuy. 3aKOHBI COXPAHEHHUS 3apsIOBOrO U MacCOBOI'O UMCEN. DHEPrus CBSI3U
aTOMHBIX sjep. CBsA3b Macchl M SHepruu. Peakiuu cuHte3a u jaeneHus saep. Mcrounukum
sHeprun CoNHIA U 3BE3.

SnepHas oHepreTuka. JlecTBUS paiMOAKTUBHBIX U3JIy4CHUN Ha )KUBBIC OPTaHU3MBI.

Hemoncmpayuu.

CrexTpbl U3JIy4eHHs U TOTJIOUICHUSI.

CrexTpsl pa3IM4HbIX Ia30B.

CrnexTp Bomopoa.

Habmtonenue TpekoB B kamepe Bunbcona.

Pabota cuéTrunka HOHU3UPYIOMINX U3Ty4EeHUH.

Perucrpanus uzinydeHust NpUpOJIHBIX MUHEPATIOB U TPOIYKTOB.

oOuhswWwN PR



Jlabopamopnuie padbomel u onvimeol.

1. HaGmroieHe CITONMIHBIX U IMHEHYATHIX CIEKTPOB U3ITyUeHUSI.

2. HccnenoBanue TPEKOB: U3MEPEHHE SHEPTMM YacTHUIIBI O TOPMO3HOMY IYyTH (IO

¢dororpadusm).

3. UMsmepenue paanoakTUBHOTO (oHA.

IHoBTOpHTEILHO-0000 1AM MOYJIb.

[ToBTOpHUTENBHO--0000MIAONNIT  MOAYJIh MpEAHA3HAUYeH s CHCTeMaTU3alluh |
0000IIIeHNS TIPEIMETHOTO COJICPKAHUS U OIBITA JeSITELHOCTH, TPUOOPETEHHOTO MTPH U3YYCHUH
BCEro Kypca (pu3MKH, a Takke JUIsl MOATOTOBKM K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY I10
(busuke 11t 00yJaroImMUXCsl, BEIOPABIINX ATOT YI€OHBIN ITPEeIMeT.

[Ipy wW3ydyeHHMH JAHHOTO MOJIYJS PEIM3YIOTCS M CHCTEMATU3UPYIOTCS  BUIbI
NEeSITeIbHOCTH, HA OCHOBE KOTOPBIX OOECleunMBaeTcs JOCTHUKEHHE MPEAMETHBIX U
METaINpeIMETHBIX IUIAHUPYEMBIX Pe3yJbTaTOB 00ydeHus, (HopMUpPYETCs eCTeCTBEHHOHAYYHAs
IPaMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB HCCIEAOBAaHUS SBICHUN MNPHUPOIBI U TEXHHKH,
OBJIAJICHUE YMEHHUSMHU OOBSACHATH (PU3MUECKHE SIBICHHS, MPUMEHSS TIOJNy4YeHHbIE 3HAHMS,
pelaTh 3a7aud, B TOM YHCJIE KaU€CTBEHHBIE U DKCIIEPHUMEHTAIbHBIC.

[TpuHUIMIIHATBHO AEATETBHOCTHBIA XapaKTep HAaHHOTO pa3ena peaiu3yeTcs 3a CYET TOro,
YTO 00yUaIOIUECs BBIMTONHAIOT 33/IaHUS, B KOTOPBIX UM IMpeAIaraeTcs:

Ha OCHOBE ITOJTYUYEHHBIX 3HAHWW PacIiO3HABAaTh W HAYYHO OOBSICHATH (PU3UUCCKUE SBICHUS
B OKpY>Karolllel Ipupo/ie 1 MOBCETHEBHON JKU3HU;

UCIIOJIb30BaTh HAyYHBbIE METObl HCCIeOBaHUS (PU3NUECKUX SBIECHUHN, B TOM YHCIE IS
MIPOBEPKH THITOTE3 U MOITYICHHS TEOPETUICCKUX BHIBOJIOB;

OOBSICHATH HAay4HbIE OCHOBBI HauOoliee BaXKHBIX JIOCTHXKEHUN COBPEMEHHBIX TEXHOJIOTHIHA,
HammpuMep, MPAKTUYECKOTO HCIONB30BAHUS PA3IMUYHBIX HCTOYHUKOB HHEPIMH Ha OCHOBE
3aKOHa MPEBPAICHHs] U COXPAHEHUS BCEX U3BECTHBIX BUIOB YHEPTHH.



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIET'O OBPA30BAHUA

N3yuenne Qu3nKku Ha YpOBHE OCHOBHOIO O0OIIEro 0OOpa3oBaHMs HANpaBICHO Ha
JOCTH)KEHHE JTMYHOCTHBIX, METAIIPEIMETHBIX U MIPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB.

B pesynpraTte w3ydeHms (PU3MKKM HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUsl Yy
oOyuaromerocst 0yayT cOpMHPOBAHBI CIAETYIONINE TUYHOCTHBIC PE3yJIbTaThl B YACTHU:
e 1) IaTpMOTHYECKOr0 BOCIIUTAHMS:
® — MPOSIBJICHHE MHTEPECa K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (PU3NIECKOM

HAYKH,

® — [[EHHOCTHOE OTHOIIEHHUE K TOCTHKEHUSM POCCUICKUX YUEHBIX--(DU3UKOB;
¢ 2) rpa:kIaHCKOro M JyXOBHO-HPABCTBEHHOI0 BOCITUTAHMSA:

® — TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJICHUU OOIIECTBEHHO 3HAUYMMBIX M dTHYECKHUX
pobJieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN (DU3HKHY;
® — OCO3HAHHME BAKHOCTU MOPAIBHO--3TUYECKUX MPUHIIUIIOB B JACITEILHOCTH YUYEHOTO;

e 3)3CTeTHYECKOr0 BOCIIMTAHMS:

® — BOCHPUATHE CTETUYECKUX KauecTB (PU3NYECKOM HAyKH: €€ rapMOHHUYHOI'O MOCTPOEHUS,
CTPOTr'0CTU, TOYHOCTH, JIJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI0 NO3HAHMSL:

® — OCO3HaHME LIEHHOCTU (HU3MYECKON HayKH KaK MOILIHOTO WHCTPYMEHTAa MO3HAHUS MHpAa,
OCHOBBI Pa3BUTHS TEXHOJIOIUH, BaXXKHEHIIEH COCTABIISIIOLIEN KYJIBTYPHI,

e — pa3BHUTHE HAYYHOU JTFOOO3HATEIHHOCTH, MHTEPECA K UCCIEI0BATEIbCKON AESITETbHOCTH;

e 5) popMupoBaHMSs KYJIbTYPbI 310POBbSI 1 IMOLMOHAIBLHOI0 0JIATONOJIYYHS:

e — OCO3HAaHME IICHHOCTM 0€30MacHOro oOpasa >KU3HM B COBPEMEHHOM TEXHOJIOTMYECKOM
MHUpE, BaXXHOCTHM TIpaBHJ OE30MAaCHOTO TOBEJIEHUs Ha TPAHCHOpPTEe, Ha Joporax, ¢
AICKTPUYECKUM U TETUIOBBIM 000PYIOBAHUEM B JIOMAITHUX YCIOBHSIX;

e — chopmMupoBaHHOCTH HaBbIKA pedUIeKCHH, TPU3HAHUE CBOETO MpaBa Ha OMMUOKY M TaKOTO
e MpaBa y Jpyroro 4eaoBeKa;

e 6) TPYI10BOIO BOCIIMTAHMSA:

® — aKTHBHOE y4YacTHE B PEIICHHH MPAKTUYECKHUX 3a/ad (B paMKax ceMbH, 00pa3oBaTelbHOM
OpraHu3aliy, Tropoja, Kpas) TEXHOJIOTMYEeCKOW W  COLMAIbHOW  HAaIPaBJICHHOCTH,
TPeOYIOMIMX B TOM YHCIIE U PUINICCKUX 3HAHMUIA,

® — HMHTEpecC K MPaKTHIECKOMY M3y4eHUI0 Tpodeccuil, CBI3aHHBIX C PU3UKOI;

e 7) 3K0JIOTMYECKOI0 BOCIIUTAHUS:

® — OpHWCHTalMs HAa TMPUMEHEHHE (U3NYSCKUX 3HAHUU U1 pElICHUs 3aJad B 00JacTH
OKpPYKaIOIleW Cpe/bl, TUIAHUPOBAHUS MOCTYNKOB M OLIEHKHM HUX BO3MOKHBIX MOCIEACTBUMN
JUISL OKPY>KAIOIIEH Cpeibl;

® — OCO3HAHHE INI00ATBLHOrO XapaKTepa SKOJOTHIECKUX MPOOJIEM U MyTel MX PelIeHUS;

e 8) ajanTanMu K U3MEHSIOIIMMCH YCJIOBHAM COLHUATBHON U MPUPOAHOI Cpebl:

e — TOTpeOHOCTP BO B3aWMOACWCTBHMU TMPU BBHIMOJIHCHUH WCCICIOBAHUN U TPOEKTOB
(bU3MYECKOI HAMTPABICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JPYTUX;

® — [IOBBILIEHUE YPOBHS CBOECH KOMIIETEHTHOCTH Y€PE3 MPAKTUUYECKYIO JEATEIbHOCTD;

e — norpeOHOCTh B (OPMHPOBAHUU HOBBIX 3HAHUH, B TOM uucie (OPMYyIUPOBATH HJEH,
MOHSTHUS, TUIIOTE3bI O PU3NIECKUX OOBEKTAX U SIBIICHUSX;



e — 0CO3HaHHUE 1e(UIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;

® — [IJJAHMPOBAHHUE CBOETO PAa3BUTHUS B IPUOOPETEHUH HOBBIX (PU3NUYECKUX 3HAHUN;

® — CTpeMJIEHHE aHAIM3HPOBAThH U BBIABIATH B3AUMOCBS3H MPUPO/IbI, OOIECTBA U SKOHOMHUKH,
B TOM UHCJIE C UCHOIb30BAHNEM (PU3MUECKUX 3HAHUM;

e — OIECHKAa CBOMX JEHCTBHUM C YYETOM BIMSHUA HA OKPYKAOIIYIO CpPELy, BO3MOMKHBIX
1J100aJIbHBIX MOCIEACTBUH.

METAINIPEJMETHBIE PE3YJIBTATHI

B pesynpraTe oOCBOEHMsS MporpaMMbl IO (HU3MKE HAa YPOBHE OCHOBHOIO OOIIEro
oOpazoBanust y oOyuyatomerocss OyAayT cQOpMHpPOBaHBI MeTalpelMeTHbIEe pPe3yJabTaThl,
BKJIIOYAIOIME I103HABAaTEIbHbIE YHHBEpPCAJIbHbIC Yy4eOHbIE JAEHCTBUS, KOMMYHUKAaTHBHBIE
YHUBEpCaJbHbIC YUeOHbIC ICHCTBUSA, PErYIATUBHBIC YHUBEPCAIbHbIE YUeOHbIC IEHCTBUS.

Ilo3HaBaTeIbHBIE YHUBEPCAJIbHBIC yqeﬁm,le JeHCcTBUA

Ba3oBble Jjornueckue neiicTBUA:
® BBIIBIATH U XapaKTEPU30BaTh CYLIECTBEHHbIC IPU3HAKU OOBEKTOB (SIBJICHUH);
® YCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KJIacCU(UKAIIMU, OCHOBAHUS Ul 000OIICHHS
U CpaBHEHUS,
® BBIIBIISATH 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B pacCMaTpUBaeMbIX (paKkTaX, JAHHBIX H
HaAOJI0AEHUSAX, OTHOCSAIINUXCS K (PU3MUECKUM SBIICHUSM;
® BBIBIATh NPUYMHHO--CJIEACTBEHHbIC CBSI3U NPU H3YUYEHUU (PU3NYECKUX SIBICHUN U
IIPOLIECCOB, JI€NaTh BBIBOJABI C MCIOJB30BAHUEM JACAYKTHUBHBIX W WHIYKTHBHBIX
YMO3aK/IIOUE€HUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3IX (PU3NUECKUX BEIHYNH;
® CaMOCTOSITENFHO BBIOMpaTh CcHoco0 pemieHUs y4eOHOW  (HU3MYECKOW  3aJadu
(cpaBHEHHE HECKOJbKMX BAapUaHTOB pELICHHUs, BbIOOp Hamboiee MHOAXOAALIET0 C
y4€TOM CaMOCTOSTENbHO BbIIEICHHBIX KPUTEPHUEB).
ba3oBble ucciienoBaTe1bCKUE AeCTBUA !
®  HCIIOJIb30BaTh BONPOCH! KaK UCCIIEN0BATEIbCKMI HHCTPYMEHT IIO3HAHNS;
® [IPOBOJAUTH II0 CAMOCTOSITEIIbBHO COCTABJIEHHOMY IUIAHY  OIBIT, HECIOXHBIN
¢bu3nyecKuil SKCIIEpUMEHT, HeOOJIbIIOE UCCIIEeI0BAHNE (PU3UUECKOTO SBICHUS;
® OICHMBAaThb Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMAIMIO, MOJYYEHHYIO B XOJ€
HCCJIEIOBAHMSI MJIU DKCIIEPUMEHTA;
® CaMOCTOSTENBHO (OPMYIHPOBATH OOOOLIEHUS M  BBIBOABI IO  pe3yjibTaTaM
MIPOBEAEHHOI0 HAOJI0IEHUS, OIbITA, UCCIIEJOBAHMUS,
® [IPOTrHO3MPOBATH BOSMOXKHOE JalibHEMHIee pa3BUTHE (PU3UUECKUX MPOLIECCOB, a TAKXKe
BBIJIBUTaTh IIPETOIOKEHHS 00 X PA3BUTHU B HOBBIX YCIIOBHUSX U KOHTEKCTAaX.
Pabora ¢ nngopmanmeii:
® [IPUMEHSTh PA3IMUHBIE METO/AbI, MHCTPYMEHTBHl M 3alpochl MpPHU IMOHCKE U OTOOpe
MHGOPMALIUY WU TAHHBIX C YIETOM NPEIOKEHHON yueOHON (hU3NYECKOM 3a1auu;
® aHANU3UPOBaTh, CHCTEMATU3UPOBATH M MHTEPIPETHUPOBATH MH(POPMAIUIO PA3THUYHBIX
BUJIOB M (pOpM IpEACTaBICHNUS;



CaMOCTOSITEIILHO BBIOMpATh ONTUMAIBHYIO (DOpMY MpEACTaBICHHUS WH(POPMAIUU U
WUTIOCTPUPOBATh PEIIaeMbIe 3allaud HECIOKHBIMU CXEMaMH, JUarpaMMaMu, HWHON
rpaduKoil 1 ©X KOMOWHAITHSIMH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC y'leﬁﬂble JeHCTBHUA:

B XO0Je OOCYXJeHHs y4eOHOro marepuaia, pe3ylbTaToB JaOOpaTOpHBIX paboT u
MIPOEKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYK/1aeéMOW TeMbI U BBICKA3bIBATh HJICH,
HAaIleJICHHBIC Ha PeIlIeHUE 3a/1a4U U MOJIepKaHue OJIaroKenaTeIbHOCTH OOIIECHUST;
COMOCTABIATh CBOUM CYXKJACHUS C CYXICHUAMH JIPYTUX YYaCTHUKOB JUajora,
OOHapyKUBATh Pa3IMYMe U CXOJCTBO TIO3HIIHIA;

BBIPAXXAaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MHUCbMEHHBIX TEKCTAX;

MyOJUYHO  TPEACTABIATh  PE3yIbTaThbl  BBIOJIHEHHOTO  (DU3WYECKOrO  OIBITa
(3KCnIepuMeHTa, UCCIIeIOBAHNUS, TTPOCKTA);

MOHMMAaTh W WCMOJB30BaTh MPEUMYINECTBA KOMAaHTHOW M WHAWBHUAYaIbHOW pabOTHI
MIPH pelIeHUH KOHKPETHON (pU3NYECKOM MpoOIeMbl;

MPUHUMATh LEJIM COBMECTHOM JI€ATEIBHOCTH, OPraHUW30BBIBATH JACHUCTBHUS MO €€
JOCTHKEHUIO: PacIpeAensiTh PO, 00CYKIaTh MPOLECCHl U Pe3yIbTaThl COBMECTHOMN
paboThl, 00001IaTh MHEHUSI HECKOJIBKHX JIFOJICH;

BBITIOJHATH CBOIO 4YacTh PabOThHI, AOCTHTas KaueCTBEHHOIO pe3yabTaTa MO CBOEMY
HaIpaBJICHUIO ¥ KOOPJIUHHUPYS CBOM JICUCTBUS C IPYTHUMH WieHAMH KOMaH/IbI;
OLICHWBAaTh KA4eCTBO CBOECTO BKIaAa B OOMMHA MPOAYKT TIO KPUTEPHSIM,
CaMOCTOATENHHO C(HOPMYITHPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUA.

PeryasiTuBHBIC yHUBEpCaIbHbIC y4eOHBIC 1eiCTBUS

CaMOOPFaHH3aHHﬂ:

BBISIBIISITH TTPOOJIEMBI B )KU3HEHHBIX U YY€OHBIX CUTYAlHSIX, TPEOYIOMUX TSI PELICHHS
(bUBUYECKUX 3HAHUI;

OPUEHTHPOBATHCSI B PA3JIMYHBIX IOAXO0NAX HPHUHSITHS pElIeHUN (MHIUBUAYAJIBHOE,
MPUHSATHUE PEIICHUS B TPYIITE, IPUHATHE PEIICHUH TPYIIIOH );

CaMOCTOSITEIILHO COCTABJIATh AJITOPUTM pEHICHHUS (PU3NYCCKON 3aJauyd WM IIIaHa
UCCIICIOBAaHUST C Y4YETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh MpeiaracMble BAPHAHTHI PEIICHUI;

JIeNIaTh BRIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SMOIMOHAJIbHBII HHTEJJIEKT:

JIaBaTh aJICKBaTHYIO OLIEHKY CUTYAallUH U MpeIaraTh IlaH €€ U3MEHEHNS,

OOBSACHATh NPUYMHBI JOCTHKEHUS (HEIOCTIDKEHUS) pe3yJabTaTOB JIEATEIBbHOCTH,
J1aBaTh OLEHKY NPUOOPETEHHOMY OIMBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTH (B TOM YMCJIE B XOJ BBINOJIHEHUS (PU3HUECKOTO
UCCIIEIOBAaHUS WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENBCTB, W3MEHUBIIUXCS
CUTYaIlii, yCTAHOBJIEHHBIX OMMOOK, BOSHUKIINX TPYAHOCTEH;

OLICHMBATb COOTBETCTBUE PE3YyJIbTATA LIEIU U YCIOBUSM;

CTaBUTH ce0s1 HA MECTO JPYrOro 4yesioBeKa B XOJ€ CIOpa WM JUCKYCCUU Ha HAYYHYIO
TeMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOro;

NpU3HABATh CBOE MpaBO Ha OMMOKY NpU pemIeHWH (U3MYECKUX 3ajad WU B
YTBEPKICHUSX HA HAYYHBIE TEMBI M TaKOE K€ IIPaBo JPYroro.



NNPEIMETHBIE PE3YJIBTATDI

K koHiy oOyueHuss B 7 KJjacce mpeIMeTHbIe pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaxatb C(OPMHPOBAHHOCTD y 00yUAIOIINXCS YMEHUN:

UCMONB30BaTh TMOHATHS: (PU3MUECKHE M XUMHUYECKHE SBIICHHs, HaOII0JeHNUE,
HKCIEPUMEHT, MOAEIb, FMIOTE3a, €UHULBI (PU3MUECKUX BEJIWYMH, aTOM, MOJIEKYIa,
arperaTHble COCTOSIHMS BellecTBa (TBEPIOE, JKUAKOE, Ta3000pa3HOE), MEXaHUYECKOe
IBIDKEHUE  (paBHOMEpPHOE, HEpaBHOMEPHOE,  IpPSAMOIMHEHHOE),  TpaeKTopus,
paBHOAEHCTBYIOMmast cuiaa, aedopmanus (ympyras, IUIAaCTHYECKasl), HEBECOMOCTH,
cooO1arolyecs cocy/ibl;

pasznuyath saBieHus (auddy3usi, TEMIOBOE ABUKEHUE YaCTHUI] BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPABHOMEPHOE JBUXEHHE, UHEPLUS, B3aMMOAECHCTBHE TEJ, PaBHOBECUE
TBEPABIX TEI C 3aKPEIUIEHHOM OCBhIO BpalleHUs, Iepenada JaBJICHHUS TBEPIbIMU
TEeJIaMH, XKHUJIKOCTSIMU U Ta3aMHu, aTMOC(EepHOe AaBlieHHE, IUIABAHUE TEJI, IPEBPAIICHUS
MEXaHUUYECKOW IHEPTUN) 110 OIHMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIUX AaHHOE (PU3NYECKOE SIBIICHUE,

pacrio3HaBaTh NMPOSBIECHHE U3yYEHHBIX (PU3MUECKUX SIBICHUI B OKpYKalOIleM MUpE, B
TOM 4ucie (pU3MYecCKUe SBJICHUS B MPHUPOJE: MPUMEPHI IBUKEHUS C Pa3IMYHBIMU
CKOPOCTSIMM B >KMBOW M HEKUBON INPUPOAE, ACHCTBUE CUJIBI TPEHUS B NPUPOAE U
TEXHHUKE, BJIMSHHE aTMOC(PEPHOro AABJIEHUS Ha JKUBOM OpraHusM, IJIaBaHUE phIO,
pBIYard B TeJ€ YEJOBEKa, IPU 3TOM MEPEBOJUTH MPAKTHUYECKYIO 337ady B Y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKK ) (PU3NUECKUX SBIICHUA;

OIUCHIBATh M3YUEHHBIC CBOMCTBA TeN M (DU3MUYECKHE SIBICHUS, UCTIONB3YS (hU3HYECKHe
BEIMYUHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BpPEMsl, MYyTh, CKOPOCTb, CPEIHSSA
CKOpOCTb, CHJIa YINPYrOCTH, CUJa TSDKECTH, BEC Tejla, CUia TPEHHs, JaBJICHUE
(TBEpmOro Tena, XUAKOCTH, Ta3a), BHITAIKMBAIOLIAs CHJIA, MeXaHHW4eckas palora,
MOUIHOCTh, IUIEYO CHJIbI, MOMEHT CHJIbl, KO3((QUIMEHT MOJNe3HOro AEeHCTBUS
MEXaHU3MOB, KHHETHUYECKasi U MOTEHIMAIbHasl SHEPrusi), IpU OMUCAHUM MPABUIBHO
TPAKTOBaTh (PU3MUECKUI CMBICI HCIIOIb3YEMBIX BETUYNH, MX 0003HAYEHUS U €IUHULIBI
(GU3NYECKUX BEIWYMH, HAXOAUTh (POPMYIIBIL, CBS3BIBAIOIIME TAHHYIO (H3UYECKYIO
BEIMYUHY C APYTUMHM BEJIMYMHAMM, CTPOUTh TIpa(UKM H3Y4EHHBIX 3aBHCHMOCTEH
(U3HYECKUX BEIINYNH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3MYECKUE SBICHHMS M IPOLECCHI, MCIOIb3Ys
IpaBUJIa CIOKEHUsS cuil (BIOJIb OJHOM MpsAMOif), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, MpaBWJIO paBHOBeCUs pbluara (0J0Ka), «30JI0TO€ MPaBUIIO» MEXaHUKH,
3aKOH COXPAaHCHMsI MEXaHMYECKOW DSHEpruM, IpU OSTOM JaBaTh CIOBECHYIO
(opMyIHpOBKY 3aKOHA U 3aIMCHIBATh €r0 MaTEMATUYECKOE BHIPAKEHHE;

OOBSACHATh (PU3MUECKUE SIBJICHMS, MPOLECChl M CBOMCTBAa Tel, B TOM YHUCIE U B
KOHTEKCTE CUTYyallui MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBISATH MPUYMHHO-
-CIICJICTBEHHBIE CBSI3HM, CTPOUTHh OOBACHEHHE U3 1—2 JIOrMUYECKMX ILIaroB ¢ ONOpPOW Ha
1-2 wu3yyeHHBIX cCBoOiicTBa (U3MUYECKUX SBIEHUHM, (U3MUECKUX 3aKOHA WJIHU
3aKOHOMEPHOCTH,;

pemath pacu€THble 3ahaud B 1-2 AeHCTBUS, HCHOJIb3Ys 3aKOHbI M (OPMYJIBI,
CBSI3BIBAIOIIME (U3UYECKHE BEIMYMHBI: Ha OCHOBE aHalIM3a YCIIOBHS 3a/1a4d
3allMCBIBaTh KpaTKOEe YCIIOBHE, MOACTaBIATh (U3NUYECKUE BEIUYMHBI B (OpMyIBl U



IIPOBOJUTH PACYETHI, HAXOAUTH CIIPABOYHBIC JIAHHBIC, HEOOXOAUMBIC AJIS PEIICHUs
3aj1a4, OIICHUBATh PEATMCTUYHOCTH MOy4YEeHHON (PH3NYECKON BETUYMHBI;
pacrio3HaBaTh MpOOJIEMBl, KOTOpPbIE MOXKHO PpELIMTh MpU MOMOIIM (PU3HUECKHX
METO/IOB, B OIMCAaHWM HCCIEAOBAHUS BBIICIATH IPOBEPSEMOE IPEANIONOKEHUE
(runore3y), paszauyaTb M HMHTEPIPETHPOBATH MOJIYYEHHBIH pe3yibTaT, HaXOJIUTh
OIMOKH B XOJI€ OIBITA, JIEJIaTh BBIBOJBI IO €r0 Pe3yJIbTaTaM;

MPOBOJUTH OMBITHl IO HAOMIOACHUIO (PU3MUECKUX SBICHUNA WM (PU3MUYECKHX CBOMCTB
Ten: (OpPMYIMpPOBaTh IPOBEPSIEMbIE NPEANOIOKEHUs, COOMpaThb YCTAHOBKY U3
MPEUIOKEHHOT0 000PYAOBAHUS, 3aIIUCHIBATH XOJ1 OIBITA  (POPMYITUPOBATH BBIBOIBI;
BBINOJIHATH IPSMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MacChl Tela, 00b&Ma, CUJIbl U
TEMIIepaTypbl ¢ WCIOJIH30BAHUEM aHAJOT'OBBIX W IUQPPOBBIX NMPHOOPOB, 3aMUCHIBATH
MOKa3aHUs MPUOOPOB C YUETOM 33aJJaHHOM aOCONMIOTHOM MOrPEIIHOCTH U3MEPEHUH;
IIPOBOJUTH UCCIIEI0OBAaHUE 3aBUCUMOCTH OJHOM (PU3MUECKONW BEIMYHMHBI OT APYroi C
MCIOJIb30BaHUEM IPSMBIX U3MEPEHUH (3aBUCUMOCTH IIYTH PAaBHOMEPHO JBHKYILETOCS
TeJa OT BPEMEHU JABMIKEHMs Te€la, CUJIbl TPEHUS CKOJBKEHUS OT Beca Tejla, KauecTBa
00pabOTKM TIOBEPXHOCTEH TEN M HE3aBUCUMOCTH CHJIBI TPEHHSI OT TUIOIIAIH
CONPUKOCHOBEHUS TeJl, CUJIbl YIPYTrOCTH OT YJUIMHEHUS NPYKHUHBI, BBITAIKUBAIOLICH
CHWIIbI OT O0bEMa MOrpyKEHHOW 4YacTH Telda U OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBUCHUMOCTU OT IUIOTHOCTH Tejla, OT TJyOWHBI, Ha KOTOPYIO MOIPYXEHO TeJo,
YCIIOBHU TIJIABAHWS TEN, YCIIOBHH pPaBHOBECHS pblyara W OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAaHUM y4eOHOr0 HCCIENOBaHUSA, COOMpaTh YCTAHOBKY W  BBINOJIHSATH
U3MEpEeHus, cienysd NpeyIoKEHHOMY IUIaHy, (PMKCHUPOBaTh Pe3yJbTaThl MOIYyYEHHOM
3aBUCUMOCTH (U3NYECKUX BEIMYMH B BHJE MPEIOKEHHBIX TaONUIl U TpaduKoB,
Jie71aTh BBIBO/IBI 110 PE3YJIbTaTaM UCCIIEA0BaHMS;

MPOBOJUTh KOCBEHHBIE HW3MEPEHUs (PU3MUECKHX BEIMYMH (TUIOTHOCTH BEIIECTBA
KHUJIKOCTHU M TBEPAOrO Teja, CHJIA TPEHUS CKOJBKEHUsS, JaBlieHHEe BO31yXa,
BBITAJIKUBAIOIIAs CHJIA, JEHCTBYIOLIas Ha MOrpyKEHHOE B KHUJIKOCTh TeIO,
K03(ppuLmeHT mone3Horo ASUCTBUS HMPOCTHIX MEXAHW3MOB), CIENys MPEATI0KEHHOM
MHCTPYKLUU: IIPY BBINOJIHEHUH U3MEPEHUI COOMPATh HKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYHCIISATH 3HAYCHHE UCKOMON BEJIMYHMHBI,

coOMIOJaTh MpaBHUJa TEXHUKM O€30MacHOCTH Ipu pabore ¢ 1abopaTOpPHBIM
000pyIOBaHUEM;

yKa3bplBaTh MNPUHLUIBI JEWCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, JTUHAMOMETP, COOOLIAIOIINECS COCY/bl, OApOMETp, phluar, NOJBUKHBIN U
HETOABIKHBIN OJI0K, HAKIIOHHAS TUIOCKOCTH;

XapaKTepu30BaTh NPUHLUIBl JCHCTBHS H3YYEHHBIX MPHOOPOB M TEXHMYECKHX
YCTPOMCTB C ONOpOH Ha WX ONHMCaHUA (B TOM YMCIE: MOMUIMITHUKH, YCTPOWCTBO
BOJIONIPOBO/A, TMJIPABIMYECKUIl MpPecc, MaHOMETP, BHICOTOMEp, MOPIIHEBOW Hacoc,
apeoMeTp), UCIOJIb3ysl 3HAHUS O CBOMCTBaX (DM3MYECKUX SBJICHHH U HEOOXOAMMBIC
¢u3nvecKkre 3aKOHbI U 3aKOHOMEPHOCTH;

IPUBOAUTH MpPHUMEPbl (HAXOAWTh HMHGOpPMAIMIO O MpPUMEpax) MPaKTUYECKOTrO
WCTIONBb30BaHMs (PU3MUECKUX 3HAHWA B TIOBCEJHEBHOW JKM3HHM IS 0OECTICUCHHSI
06e30macHOCTH MpH OOpalleHuH ¢ NpudbopaMH U TEXHUYECKUMHU YCTpOMCTBaMH,
COXpAaHEHHS 3JI0POBbS W COONIIOJNEHHS HOPM DKOJOTHYECKOrO0 TMOBEICHHS B
OKpY’Karollen cpene;



OCYIIECTBJISATh OTOOpP HMCTOYHWKOB HH(popmanuu B MHTEpHETE B COOTBETCTBHUHU C
3a/IaHHBIM ITOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS 3HAHUN U TTyTEM CpaBHEHUS
Pa3IMYHBIX KCTOYHUKOB BBIACIATH WH(OpPMAIHIO, KOTOpask ABJSETCS MPOTUBOPEUUBOM
WJTU MOXKET OBITh HEJIOCTOBEPHOM;

HCIONB30BaTh MPH BBHIMOJIHEHUN YYeOHBIX 3a/IaHUi HAYYHO--TIONYISPHYIO JIUTEPATYPY
(U3UYECKOro CojepKaHUs, CIPaBOYHBIC MaTepualbl, pecypchbl cetu HHTepHer,
BIIQJICTh MpUEMAMU KOHCIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHus WHOOpMAIUU U3
OJIHOW 3HAKOBOM CHUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpPaTKHUE MUChMEHHBIC W YCTHBIC COOOIICHHSI Ha OCHOBE 2—3
HMCTOYHUKOB HH(pOpPMAINU (PU3NIECKOr0 CONEPKaHUs, B TOM YUCIE MyOIUYHO AeTaTh
KpaTKue COOOIEHUS O pe3yJbTaTax MPOCKTOB WK y4eOHBIX HCCIIEIOBAHUM, TIPU ITOM
IPaMOTHO UCHOJNB30BaTh M3YUCHHBIM TMOHATUHHBIA ammapar Kypca (DU3HKH,
COIPOBOXK/IaTh BBICTYIUICHHUE MPE3CHTAIUEH;

P BBINIOJIHEHUW YYEOHBIX MPOCKTOB M UCCICIOBAHUN paclpenesaTh 00sS3aHHOCTH B
TPYIIE B COOTBETCTBUH C TIOCTABJICHHBIMU 3a/lad4aMH, CJICAUTh 32 BHIMOJTHEHUEM TIJIaHa
JNCWCTBHIA, aJCKBATHO OIICHWBATh COOCTBEHHBIM BKJIAJI B JACATECIHLHOCTH TPYIIIIHI,
BBICTPaNBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K koniy oOyuenus B 8 kJiacce npeaMeTHble pe3ysibTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxaTb C()OPMHUPOBAHHOCTh y 00yUAIOIIUXCS YMEHUM:

UCIOJIb30BaTh MOHATHA: Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE JBUKEHHE aTOMOB U
MOJIEKYJI, arperaTHbleé COCTOSIHHS BEIIECTBA, KPUCTAIMYECKHE M aMop(HBIE Tena,
HACBIIIEHHBI ¥ HEHACBIIIEHHBIN Map, BIAXXHOCTh BO3/yXa, TEMIEpaTypa, BHYTPEHHA
SHEprus, TEIUIOBOM JABUIATENb, 3JIEMEHTAPHBIN AJIEKTPUUECKUN 3aps]l, dJIEKTPUUECKOE
1oje, NMPOBOAHUKUA M JUAIJIEKTPUKH, MOCTOSIHHBIM 3JIEKTPUYECKHH TOK, MarHUTHOE
oJI€;

pasiauyath SIBICHHS (TEMJIOBOE pacCIIMpPEHHE W CKaTue, TeIulonepenada, TEIIoBOe
paBHOBECHE, CMAuMBaHUE, KalWUIPHbIE SBJICHUSA, HUCIApeHHe, KOHJEHCalus,
IUIaBJICHWE,  KpUCTaum3auus  (OTBEpACBaHME),  KUICHHE,  TeIuIonepenada
(TEerIonpoOBOAHOCTh, KOHBEKLUS, W3Iy4EHHE), DJIEKTpU3alus Tel, B3aUMOJACHCTBHE
3apsA70B, JNEUCTBUS 3JIEKTPUYECKOI'O0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBHE
MarHuTOB, AEUCTBHME MAarHUTHOI'O IOJS Ha NMPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHAs
UHIYKLHS) 10 OINHCAaHUI0O HUX XapaKTepHbIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3NYECKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUECKUX SIBJICHUM B OKPY)KalOIleM MUDPE, B
TOM uucie (U3NYECKUE SBICHUS B TMPUPOAE: MOBEPXHOCTHOE HATSIKEHHE H
KallWUISIPHBIE SIBICHUS] B IpPUPOJE, KPUCTALIBl B mpupoze, usznydeHue CoinHia,
3aMep3aHue BOAOEMOB, MOPCKHE OpH3bl, 00pa3oOBaHME pOCBHI, TyMaHa, MHEs, CHera,
JJIEKTPUUYECKHE SIBIIEHUS B aTMocdepe, 3JIEeKTPUUECTBO HKUBBIX OPraHM3MOB,
MarHMTHOE MoJsie 3eMiu, Jpeild MOoIICOB, POJIb MAarHUTHOTO MOJNA Ui KU3HU Ha
3emiie, MONSPHOE CUSIHUE, IPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 3a]auy B y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3HMUECKUX SIBJICHMUIA;

OIUCHIBATh M3YUEHHBIC CBOICTBA Tel U (PU3MUECKHE SBICHUS, UCTIONB3YS (hru3nyeckue
BEIMYUHBI (TEeMIlepaTypa, BHYTPEHHssS D3HEPrusi, KOJIMYECTBO TEIUIOTHI, YJeabHas
TEIUIOEMKOCTh ~ BEIECTBA, YyJAEIAbHAs TEIUIOTA IUIABICHUA, YyJelIbHAas TeEILIoTa
napooOpa3oBaHus, yJAeNbHas TEIUIOTa CrOpaHMs TOIUIMBA, KO3()(UIMEHT MOJE3HOro
JNEUCTBUS TEIUIOBOM MAallMHBI, OTHOCUTENIbHAS BJIAXKHOCTb BO31yXa, AJIEKTPUUYECKUIN



3apsaf, cuiaa TOKAa, DJIEKTPUYECKOE HANpPsKEHUE, COINPOTUBICHUE IPOBOJHUKA,
yIEJIbHOE COMPOTUBIICHUE BELIECTBA, pa0OTa U MOIIHOCTh AJIEKTPUYECKOT'O TOKA), MIPH
OIMCAHUU MPABUIBHO TPAKTOBATh (U3NYECKUN CMBICI HCIOJIb3YEMbIX BEJIUYHUH,
0003HAYEeHUS U €IUHMIIBI (PU3UUYECKUX BETUYMH, HAXOIUTHh (POPMYIIbI, CBS3BIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEIMYMHY C JPYTUMH BEJIWYMHAMH, CTPOMTH TIpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (DU3MUYECKUX BEINYHH;

XapaKkTepu30BaTh CBOMCTBA Tel, (PU3MUYECKHE SIBJIEHUS U TPOLIECCHI, HCIOIb3YS
OCHOBHBIE TIOJIOKEHHSI MOJEKYJISIPHO--KUHETUYECKOW TEOpUM CTPOCHHUS BEILECTBA,
IPUHIMII CYNEPHO3UIMN TMONeH (HAa KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHS
3apsaga, 3akoH Oma s ydacTka nenw, 3akoH Jxoynsa—JIeHna, 3aKOH COXpaHEHHs
SHEpPruM, TMPU STOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHAa M 3alMChIBATH €r0
MaTEMaTHYECKOE BBIPA)KECHHUE;

OOBSICHATH (DU3MUECKHE IPOLIECChl M CBOWCTBA TeN, B TOM 4YHCIE U B KOHTEKCTE
CUTyalui IIPAKTUKO-OPUEHTUPOBAHHOT O Xapakrepa: BBISBIIATH
MIPUYHUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 |—2 JIOTMYECKUX IIaroB ¢
oropoii Ha 1—2 U3y4YEeHHBIX CBOWCTBA (PM3UYECKUX SIBICHUH, PU3NUECKUX 3aKOHOB MIIH
3aKOHOMEPHOCTEN;

pemarh pacu€THble 3amayd B 2—3 JACHCTBUS, WCHOIB3YS 3aKOHBI M (OPMYIIBL,
CBSI3bIBAIOIME (U3UYECKUE BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBUS 3ajauu
3aMHChIBaTh KPAaTKOE YCIIOBUE, BBISBIATh HEJOCTATOK JAHHBIX JUISl PEILIEHUs 3aayH,
BBIOMPATH 3aKOHBI U (hOPMYJIbI, HEOOXOIUMBIE ISl €€ pPelIeHUs, IPOBOJUTH Pacu€Thl U
CpaBHMBATh MOJIyU€HHOE 3HaUYEHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIaHHBIMH;
pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO pELINTh TMPU IMOMOIIM (PHU3HUECKHX
METOJ0B,  HCIIOJIB3ysd  ONUCAaHME  MCCICNOBAaHUSA,  BBICHATH  IPOBEPAEMOE
MIPENIONOKEHNE, OLIEHWBATH IPaBUJIBHOCTh IOpsAKA IPOBEACHUS HCCIEI0BaHUS,
JIeNIaTh BBIBOJBL;

MIPOBOANUTDH ONBITHI IO HAOMIOIEHUI0 (PU3NUYECKUX SBJIICHUN WM (PU3NYECKHUX CBOWCTB
Ten (KanWULIpHBIE SIBICHHS, 3aBHCHMOCTh JaBJIEHUS BO3AyXa OT ero o0béma,
TEMIIEPATYPBI, CKOPOCTHU MPOLIECCA OCTBIBAHUS U HAarPEBAHUS IIPU U3IYYCHHUH OT I[BETa
u3Nydarouie  (MOrjomaronieif) MOBEPXHOCTH, CKOPOCTh HCHApEHHs BOABI OT
TEMIEPATYPbl JKUAKOCTH W IUIOIAAU €€ IOBEPXHOCTH, DJJIEKTpHU3alMs Tel H
B3aMMOJEHCTBUE 3JIEKTPUUECKUX 3apsJI0B, B3aMMOJECHCTBHE IOCTOSHHBIX MAarHHUTOB,
BHU3YyalM3alysi MArHUTHBIX IOJIEH MOCTOSHHBIX MarHUTOB, IEHCTBUS MAarHUTHOTO ITOJISI
Ha IPOBOJHUK C TOKOM, CBOICTBa 3JIEKTpOMarHuTa, CBOICTBa 3JEKTPOJBUTATENS
MIOCTOSIHHOI'O TOKA): (OpMYJIMpPOBAaTh IPOBEpsIEMble NPEANOIOKEHUs, COOMpaTh
YCTAaHOBKY M3 MPEAJIOKEHHOr0 00OpYJOBaHMs, OINUCHIBAaTh XOJ OMNbITa U
(GbopMynHupoBaTh BHIBOABI;

BBIIIOJIHATH NPSAMBIE U3MEPEHUS TEMIIEPaTypbl, OTHOCUTENBHON BJIAKHOCTH BO31yXa,
CWJIbI TOKA, HAINpPSOKEHUS C HCIIOJIb30BAHMEM AaHAJIOIOBBIX NPHOOPOB M JIaTUMKOB
(¢u3nYecKux BEIMYUH, CPAaBHUBATh pPE3YyNbTaThl U3MEPEHUIl ¢ y4€TOM 3aJaHHOM
a0COJIOTHOM TOTPEeITHOCTH;

MIPOBOJUTH HCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKOW BEIWYHHBI OT APYro C
UCIOJIb30BaHUEM NPSAMBIX U3MEPEHUHl (3aBUCUMOCTb COINPOTHUBIICHHS IPOBOAHUKA OT
€ro JJIMHBI, IJIOUIAJAN MONEPEYHOr0 CEUEHUS U YAEIBbHOIO COIPOTUBIICHUS BELIECTBA
IIPOBOJIHMKA, CUJIBI TOKA, UAYIIETO Ye€pe3 MPOBOAHUK, OT HAIIPSHKEHUS HA IPOBOJHUKE,
HCCJIEJOBAaHUE I10CJIEIOBATEIbHOIO U MApaJUIEIbHOIO COEJUHEHUH IPOBOJHUKOB):



IUIAaHUPOBATh HCCIE0OBaHHE, COOMPATh YCTAaHOBKY U BBIMOJHITH W3MEPEHUS, Clenys
MPEUIOKEHHOMY TUIaHy, (PMKCHPOBATh PE3y/IbTaThl NOTYYEHHONH 3aBUCUMOCTH B BUJIE
Tabnui U rpaduKoB, J1e1aTh BEIBOJBI 110 pe3yIbTaTaM UCCIIEIOBAHMUS;

® TIPOBOJUTH KOCBEHHBIE M3MEPEHUS (PU3MUECKUX BEIMUYUH (yIENbHAS TEIUIOEMKOCTh
BEIIIECTBA, COMPOTUBJIEHUE MTPOBOJHHIKA, pab0oTa U MOLIHOCTh JEKTPUUYECKOTr0 TOKA):
IUTAHUPOBATh M3MEpPEHHs, COOMpaTh OSKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEIys
MPeI0KEHHON MHCTPYKIIUH, H BBIYUCIISATH 3HAYCHHUE BEJTMYUHBI;

e coOmomaTh TpaBWJa TEXHUKH O€30macHOCTH TIpu  paboTe ¢ JabopaTOpHBIM
000pyIOBaHUEM;

® XapaKTepU30BaTh MPUHIIMIBI JIEHCTBUS HW3YUYEHHBIX MPHOOPOB M TEXHUYECKHX
YCTPOHCTB C OMOpPOM Ha WX ONHCAaHUS (B TOM YHCIE: CUCTEMa OTOIUICHHUS JIOMOB,
TUTPOMETp, MapoBas TypOMHA, aMIepMeTp, BOJBTMETpP, CUETUYMK DIEKTPUUECKOU
SHEPTUH, JIJIEKTPOOCBETUTENbHBIE NPUOOPBI, HarpeBaTelIbHBIE 3JIEKTPOIPUOOPHI
(mpuMepsl), SIEKTPUUYECKUE MPEJOXPAHUTEIH, 3JICKTPOMATrHUT, 3JIEKTPOJBUraTENb
MIOCTOSTHHOT'O TOKa), HUCHOJb3YyS 3HAaHUS O CBOMCTBaX (IM3MUECKUX SIBICHUU U
HEo0X0ouMbIe (PU3HUECKUE 3aKOHOMEPHOCTH;

® DAacHo3HaBaTh IMPOCTHbIE TEXHUYECKHE YCTPOWCTBA M HM3MEpPHUTEIbHBbIE MPUOOPHI IO
CXeMaM M CXEMAaTWYHBIM PUCYHKaM (KHIKOCTHBIH TEPMOMETp, TEPMOC, TICHXPOMETP,
TUTPOMETp, JBUraTelb BHYTPEHHEIO CrOpaHuUsi, 3JEKTPOCKOI, PEOCTaT), COCTABIAThH
CXEMBI DJIEKTPUYECKHUX IEMeH ¢ MOCIeA0BATEIIEHBIM U MapauIeIbHBIM COCTMHEHUEM
3JIEMEHTOB, pa3inyas yCIOBHbIE 0003HAUCHHS 3JIEMEHTOB JIEKTPUUYECKHX IIETICH;

® TMPUBOAUTH MpPUMEPHl (HAXOAUTh HMHPOPMAIMIO O TMpHUMEpax) MPAKTHUECKOTo
WCTIONB30BaHMUs (PU3MUECKMX 3HAHWA B TIOBCEIHEBHOW JKM3HM IS 0OECTICUCHHS
0e30MacHOCTH TMpU OOpalleHHuH C NpuOOpaMu M TEXHUYECKHUMH YCTPOHCTBaMH,
COXpAHEHHS 3JI0OPOBbS W COONIOJEHHWSI HOPM DKOJOTHMYECKOTO0 TOBEICHHUS B
OKpY’Karollen cpene;

® OCYHIECTBJIATH NOUCK HHGpopManuu Qundyeckoro coaepxanusi B VHTepHere, Ha
OCHOBE MMEIONIMXCS 3HAHUM M TYTEM CpPaBHEHHUS JIOMOJHUTEJBHBIX HCTOYHUKOB
BBIICTIAITE MHGOPMAIUIO, KOTOpasl SIBISIETCS MPOTHUBOPEUMBOM HIIM MOXET ObITh
HEJIOCTOBEPHOM;

® ICIIOJIb30BaTh MPH BHITIOTHEHUH y4EOHBIX 3aaHUi HAyYHO--MOMYISIPHYIO JTUTEPATypy
(bu3MUecKoro cojJepxaHus, CIPaBOYHbIE MaTepHalbl, pecypchl ceTtu HHTepHer,
BIAJIETh NpUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HH(GOpMALUU U3
OJIHOW 3HAKOBOM CHUCTEMBI B APYTYIO;

e co3JaBaTb COOCTBEHHBIE IHCBbMEHHBIE U KpPAaTKHE YCTHbIE COOOLIeHMs, 0000mas
nH(OPMAIUIO U3 HECKOIbKUX HCTOYHHKOB (PU3UYECKOTO COACPIKAHMS, B TOM UYHCIIE
NyOIMYHO  MOPENCTAaBNIATh  PE3yJabTaThl MPOEKTHOW WM  MCCIEeN0BAaTENbCKON
JeATeNIbHOCTH, TIPU 3TOM I'PaMOTHO MCIIOIb30BaTh M3YYCHHBIM MOHSATHHHBIN ammapar
Kypca (pU3HKH, CONPOBOXKIaTh BRICTYIIEHUE MPE3EHTALUEH;

® [pU BBHINOJHEHHH YYEOHBIX MPOCKTOB W HCCIECIOBAHUN (PU3MUYECKUX MPOIECCOB
pacnpenensiTe 00sS3aHHOCTH B T'PYIIE B COOTBETCTBUU C MOCTABIEHHBIMU 3aJadyaMu,
CIIE/INTh 32 BBIIIOJHEHWEM IUIaHA ACUCTBUH M KOPPEKTHPOBATH €ro, aJIeKBaTHO
OLICHWBAaTh  COOCTBEHHBIM BKJIAJ B  JACATEIBHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHHKATHBHOE B3aMMOICHCTBHE, IPOSIBIISISI TOTOBHOCTD Pa3pemaTh KOH(INKTHL

K xoHny oOyuenus B 9 KJjacce mpeiMeTHbIE pe3yJIbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI

OTpaxatb C(OPMHPOBAHHOCTD y 00yUAIOIINXCS YMEHUN:



UCIONB30BaTh IOHATHA: CHUCTEMa OTcuéTa, MaTepHalibHas TOYKa, TPaeKTOpus,
OTHOCHTEITFHOCTh MEXaHHUYECKOTO JABMKEHUS, AeopMmarus (yrpyras, TiacTHIeckasi),
TpEeHHE, IEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTh W TMEeperpy3ku, IEHTP
TSDKECTH, aOCONIOTHO TBEPJOE TEJIO, IEHTP TSKECTH TBEPAOTro Tella, paBHOBECHE,
MEXaHWYeCKue KonebaHWsi W  BONHBL, 3BYK, UWH(GPa3ByK ©  YIbTPa3BYK,
AJICKTPOMArHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JabHO30PKOCTh, CHEKTPhl UCHYCKaHWs W TOIJIolIeHus, anb(pa-, Oera- U ramma-
W3JIY9CHHS, H30TOIIbI, sIACPHAst SHEPTeTHKA;

paznuyaTh SIBIIEHUS (paBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIUHEHHOE JIBHXKCHHE,
PaBHOYCKOPEHHOE MPSAMOJIMHEHHOE JBUKEHHE, CBOOOJHOE MaJIcHUE Tell, PABHOMEPHOE
NBIDKEHUE 110 OKPYXHOCTH, B3aUMOJICUCTBHE Tell, PEAKTUBHOE JBIKEHUE,
KoneOaTeNbHOe NIBIDKEHUE (3aTyXalollue M BBIHYXKICHHBIE KoleOaHUs), PE30HAaHC,
BOJIHOBOE JBWXXEHHE, OTPAKEHHE 3BYKa, MPSIMOJIMHEHHOE pacCIpOCTpaHEHHUE,
OTpak€HUE U MPEIOMIIEHUE CBETA, ITOJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE
0eroro cBeTra B CIEKTP W CIOKCHHE CIEKTPAJIbHBIX I[BETOB, IUCIIEPCHUS CBETA,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOrO CHEKTpa U3TyYCHUS)
[0 OMUCAHUIO HUX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPHUPYIOIINX
JTaHHOE (PU3UYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NUECKUX SIBICHUN B OKpYy’KaroiieM mupe (B
TOM 4Hclie (U3HUYECKUE SBJIICHUS B NIPHUPOJIC: IPHIUBBI U OTIIUBHI, JBMKCHUE TJIAHET
ConHeYHOl CUCTEMBI, PEAKTUBHOE JABUKEHUE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
KUBOTHBIMH, 3EMJICTPACCHHE, CEUCMHYECKHE BOJHBI, I[yHAMH, 3XO, IIBETa TEJI,
ONTHYECKHE  SBJICHHWS B  MpHpPOAE, OWUONOrMYeckoe JCeWCTBHE  BHAUMOTO,
yIbTPapHUOIETOBOIO U PEHTTEHOBCKOIO H3JIyUYEHUH, €CTECTBEHHBIH pajlOaKTUBHBIN
(GOH, KOCMHYECKHE IIy4d, PaTUOAKTHUBHOE W3JIYYCHHUE TMPUPOTHBIX MHUHEPAJIOB,
NeMCTBHE PaMOAKTUBHBIX M3IY4eHUN Ha OpraHU3M YeJlOBEKa), IPU 3TOM MEPEBOIUTH
MPaKTUYECKYIO0 3aJadyy B y4eOHYIO, BBIJCIATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH)
(bu3nUeCKuX SBICHUN;

OIMKCHIBATh M3yYEHHBIC CBOWCTBA Tel U (PU3UUYECKUE SIBIICHUS, UCTIONB3Ys (U3UIECKIE
BEJIMYUHBI (CPEAHsISt 1 MTHOBEHHAs] CKOPOCTh TeJia NMPU HEPAaBHOMEPHOM BUKEHUU,
YCKOpPEHHE, MepeMelieHne, MyTh, YIJIoBas CKOPOCTh, CHJIa TPEHHS, CHJIa YIPYTOCTH,
CHJIa TSDKECTH, YCKOpPEHHE CBOOOJHOrO MaJieHUs, BEC Tela, UMIYIbC Telld, HMITYIbC
CHJIBI, MEXaHH4YecKas paboTa U MOUIHOCTh, IOTEHI[MATbHAsI SHEPTUSI TeJa, MOJHATOrO
HaJ[ MOBEPXHOCTHIO 36MJIM, TOTCHIIMAJIbHASL YHEPTUSI CXKATOU MPYKUHBI, KHHETHYECKas
JHEpPrus, TOJHas MeXaHW4ecKkas HHEeprusi, Mepuoj M YacToTa KojeOaHWMU, JUIMHA
BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTeJIb MPEIOMIICHUS
Cpelbl), IPU OMHMCAHWUU TMPABUIBHO TPAKTOBATh (YU3MUECKUI CMBICI HCIOIB3YEMBIX
BEJIMYWH, OOO3HAYCHUS U CAUHUIBI (PU3UYECKUX BEIMYMH, HAXOAUTH (OPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (U3NYECKYIO BEIMYMHY C JOPYTUMU BEIUYMHAMH, CTPOUTH
rpaguKy U3y4eHHBIX 3aBUCUMOCTEN (HU3UIECKUX BEITUYHH;

XapaKkTepu30BaTh CBOWCTBA TelN, (PU3MYECKUE SBICHUS U MPOIECCHI, UCTIOIB3Ys 3aKOH
COXpaHEHHUsl SHEPIHH, 3aKOH BCEMHUPHOIO TATOTEHUS, MPHUHIMII CYHNEPIIO3ULIUU CHI,
MIPUHLIUIT OTHOCUTENBHOCTH [ anuiies, 3akonbl Hpl0TOHA, 3aKOH COXpaHEHHS UMITYJIbCA,
3aKOHBI OTPAKEHUS U TPEIOMIICHUS CBETa, 3aKOHBI COXpPAHEHHUS 3apsSAOBOrO U
MacCoOBOTO YHCENl TMpHU SAEPHBIX peaKIHsIX, MpU ITOM JaBaTh CIOBECHYIO
(GhopMyITUPOBKY 3aKOHA U 3allUCHIBATh €0 MATEMATHYECKOE BHIPAKECHUE;



O0BACHATh (PU3MYECKHUE IPOLECChl M CBOMCTBA Tel, B TOM 4YHUCIE MU B KOHTEKCTE
CUTyalui IIPaKTHUKO-OpUEHTUPOBAHHOT O Xapakrepa: BBISIBIISITh
MIPUYMHHO-CJIEJICTBEHHBIE CBA3H, CTPOUTh OOBSICHEHHE U3 2—3 JIOTMYECKUX LIaroB ¢
Onopoii Ha 2—3 M3yYECHHBIX CBOWCTBA (PU3UYECKUX SIBICHUH, PU3NIECKUX 3aKOHOB HJIH
3aKOHOMEPHOCTEN;

pemmarh pacuéTHbIC 3a7a4M (ONMUPAIONINECcs Ha CUCTEMY U3 2—3 YpaBHEHHUI ), UCITONIb3Ys
3aKOHBI M (HOpMyJbl, CBsI3bIBAIONINE (U3NYECKHE BEIMYMHBI: HAa OCHOBE aHaIHM3a
YCIIOBUSL 3a/ayd 3alliChIBaTb KPAaTKOE YCIOBHE, BBIABIATH HENOCTAIOLIME WIIN
M30BITOYHBIE JTAaHHBIC, BHIOMPATh 3aKOHBI M (OPMYJIbI, HEOOXOIMMBIE JUIS PEIIeHHS,
IIPOBOAMUTH PACUETBI U  OLEHUBATh PEAIMCTUYHOCTb IIOJYyYEHHOrO 3HAYEHUS
(U3HYECKON BEIIMINHBL;

pacrio3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXKHO pELIMTh MpU MOMOIIM (PU3HUECKHX
METOJOB,  HCIIONB3ysd  ONUCAHME  MCCICNOBAaHUSA,  BBICHATH  IPOBEPAEMOE
IIPENIIONIOKEHNE, OLIEHWBATh IPaBUIIBHOCTh IOpsAKA IPOBEACHUS HCCIIEI0BaHUS,
Jie7IaTh BBIBOJIbI, HHTEPIIPETUPOBATh PE3YIbTAThl HAOIIOACHUHN U OIBITOB;

MPOBOJUTH OMBITHl IO HAOMIOACHUIO (PU3MUECKHUX SBICHUNA WM (PU3MUYECKHX CBOWCTB
Tes (U3ydeHue BTOporo 3akoHa HblOTOHa, 3aKOHA COXpaHEHUsl YHEPrHH, 3aBUCUMOCTh
nepuoaa KojaedaHuil NpyKMHHOI0 MasTHUKA OT Macchl Ipy3a U )KECTKOCTU MPYKUHBI U
HE3aBUCHUMOCTb OT aMIUTUTYbl MAJIbIX KOJI€OaHUN, IPSIMOIMHEHHOE pacpoCcTpaHeHHe
CBETa, pasio’)keHUEe Oeoro cBeTa B CIEKTP, M3yuy€HUE CBOMICTB H300pakeHUsS B
IUIOCKOM 3€pKaJle M CBOKMCTB H300pakeHHsI IpenMera B COOHMpAloIIel JIMH3e,
HaOJIOIGHUE CIUIOMIHBIX M JIMHEWYaThIX CIEKTPOB H3JIYYEHHUs): CaMOCTOATEIbHO
coOHpaTh yCTaHOBKY M3 U30BITOYHOI0 HaOOpa 000py10BaHUs, ONTUCHIBATH X0/l ONBITA U
€ro pe3yibTaThl, HOPMYIUPOBATH BBIBOI,

MPOBOJUTHh TPU HEOOXOAWMOCTH CEPHI0 TPSMBIX W3MEPEHUH, OINpeNelsis CpenHee
3HaYeHHE M3MepseMOil BenUMYuHBl ((OKYCHOE pacCcTOsIHME COOMparolled JUH3bI),
000CHOBBIBaTh BBIOOP CrIOCO0a M3MepeHHUs (M3MEPUTEIIBHOT0 TPUOOopa);

MIPOBOJUTH HCCIICJOBAHUE 3aBUCUMOCTEH (DU3MYECKHX BEIWYMH C HCIOJIH30BAHUEM
OpSIMBIX H3MEPEHUH (3aBUCUMOCTb NYTH OT BPEMEHU IIPU PaBHOYCKOPECHHOM
IBUKEHMM 0€3 HauyalbHOM CKOpPOCTH, Iepuoja KojeOaHui MaTeMaTu4ecKoro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCHUMOCTH yIja OTPaXCHMs CBETa OT yIja NaJcHUsS U
yria IpeJoMJIeHUsl OT yrila MaJeHus1): IUIaHUPOBaTh UCCIIEI0BaHUE, CAMOCTOSITEIbHO
cobuparb YCTaHOBKY, (HUKCHpPOBAaTh pe3ylbTaThl IOJYYEHHOH 3aBHCUMOCTH
(¢u3MyuecKux BENWYHMH B BUAE TAOMUI U IpadUKOB, J1€1aTh BBIBOJBI IO pe3yjbTaTam
UCCIIEJOBAHMSI;

IIPOBOJUTH KOCBEHHbIE M3MEpEHHs (PU3MUECKUX BEIUYUH (CpelHsAs CKOpPOCTh MU
YCKOpEHHE Tejla IPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOTO IMaCHUS,
KECTKOCTh MPYXKHUHBI, KOI(Q(UIMEHT TPEHUs CKONbKEHHs, MEeXaHWdeckas paboTta u
MOIIHOCTh, YacToTa M TMepuoj KoieOaHUH MaTeMaTUYeCKOro M MPYKUHHOTO
MasTHUKOB, ONTHYECKas CHJa COOHMpArolled JIMH3bI, paJMOAKTUBHBIA  (OH):
IUIAaHUPOBATh HU3MEpPEHUs, COOMPATh AKCIEPUMEHTAIbHYIO YCTAaHOBKY U BBIIOJIHATH
U3MEpEHUS, Cienysl NPEAJIOKEHHONM MHCTPYKLIMM, BBIUUCIIATh 3HAUYEHUE BEJIIMYUHBI U
aHAJIM3UPOBATh TIONYYEHHBIE PE3YJIbTaThl € Y4ETOM 3aJaHHOM IOTPEIIHOCTH
U3MEPEHHUI;

coOMoJaTh MpaBHUia TEXHMKM O€30MacHOCTH Ipu pabore ¢ JgabopaTOpHBIM
000pyIOBaHUEM;



pa3ianyaTh OCHOBHBIE MPU3HAKM H3YYEHHBIX (U3MUECKUX MOJEJeil: MarepuaabHas
TOYKa, a0COMIOTHO TBEPJOE TENO, TOUCUHBIH MCTOYHUK CBETa, Jy4, TOHKas JIMH3A,
IJIaHeTapHasi MOZIETh aTOMa, HYKIIOHHAsI MOZIeNTb aTOMHOT'O SIpa;

XapaKkTepu30BaTh NPUHIUIBl JIEHCTBHS HW3YYEHHBIX MPHOOPOB M TEXHUYECKHUX
YCTPOICTB C OMOPOI Ha UX OMUCAHUA (B TOM YHCIIE: CIIMIOMETP, JATYUKH MOJIOKEHUS,
paccTosHUS U YCKOPEHHUs, paKeTa, 9X0JI0T, OYKH, IEPUCKOI, (poToarnapar, OonTuYecKue
CBETOBOJbI, CHEKTPOCKOIl, TO3MMETp, KaMmepa BuibcoHa), HCIONB3Yys 3HAHUS O
CBOMCTBaxX (PU3MYECKUX SBJICHUI M HEOOXOIUMBIE (PHU3MIECKHE 3aKOHOMEPHOCTH;
WCTIOJIb30BaTh CXEMBl U CXEMaTHYHBIE PUCYHKH M3YyYEHHBIX TEXHUYECKUX YCTPOWCTB,
M3MEPUTENIbHBIX MPUOOPOB U TEXHOJIOTMYECKUX MPOLIECCOB MPHU PELICHUH Y4eOHO--
MPAKTUIECKUX 3ajad, ONTHYECKHAE CXEMBI /ISl OCTPOCHUS M300paKEHUH B TIOCKOM
3epKajie 1 coOuparole JuHse;

MPUBOIUTH TNpUMEpPHl (HAXOOUTh MHPOPMALMIO O TMpUMEpax) MNPaKTUYECKOro
WCTIONB30BaHMUs (PU3MUECKUX 3HAHWA B TIOBCEIHEBHOW JKM3HM MJIsi 00ECHIeUCHHS
Oe3omacHOCTH TpU oOOpalleHuH ¢ OpudopaMH U TEXHUYECKHUMH YCTPOHCTBaMH,
COXpAHEHHS 3JI0OPOBbS W COONIOJEHHS HOPM DKOJOTHMYECKOTO0 TOBEICHHS B
OKpY’Karollen cpene;

OCYILECTBIATh MMOMCK HHpopMauuu (¢usnueckoro cozaepxanuss B HHTepHere,
CaMOCTOSITENTbHO (POPMYNUPYST TOMCKOBBIA 3alpoc, HAXOAUTHh IIYTH OIpEIeICHUs
JOCTOBEPHOCTH TOJy4YeHHOW WH(pOpPMAIMM Ha OCHOBE HMEIOMIMXCS 3HaHUM U
JOTIOJTHUTENBHBIX HICTOYHUKOB;

UCIOJIb30BaTh NMPH BBHIMOIHEHUU Y4EOHBIX 3a/laHUIl HAYYHO-TIOMYJISPHYIO JINTEPATYPy
(GU3NYECKOT0 CO/ICp)KaHMsI, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJIeTh MpHUEMaMH KOHCIEKTHPOBAHUS TEKCTa, NpeoOpa3zoBaHus WHGPOpPMALUU U3
OJIHOW 3HAKOBOM CHUCTEMBI B APYTYIO;

co3/laBaTh COOCTBEHHBIE MMCHMEHHBIE U YCTHBIE COOOIIEHUSI Ha OCHOBE MH(OpMaIiu
U3 HECKOJbKUX HCTOYHHKOB (DPU3MUECKOTO COAEPIKAHUS, MYOTUYHO MPEACTABIATh
pe3yIbTaThl MPOSKTHOW WM HCCIIEAOBATEIBCKON NEATEIBHOCTH, TIPH 3TOM T'PaMOTHO
UCMOJIb30BaTh M3yYEHHBIM IMOHATUHHBINA ammapar M3y4yaeMmoro pasjena (QU3UKd U
CONPOBOXK/IATh BBICTYIUICHHE TIpe3eHTAalnel ¢ Y4ETOM OCOOCHHOCTEH ayAuTOPHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmnuectBo yacos DJIeKTPOHHbIE
Ne HaunMeHnoBaHMe pa3ieioB U TeM (uugposbIe)
Kourpoasnbie | IlpakTnyeckue
n/n NPOorpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoTbI padoTsbI
pecypcsl
Pa3nen 1. ®u3nka u eé posib B NO3HAHUM OKPY’KAIOLIEro MUpa
bu6mmoreka [IOK
1.1 o - 2
vISHA - HayRa O Tipupone https://m.edsoo.ru/7f416194
Bbu6nunorexa [JOK
1.2 o 2 1
HISHHCCICHE BEMITHHRL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHA i METOJI ITO3HA 2 1 bubmiorexa IOK
. TCCTBCHHOH HBbIN MCT ITO3HAHUA
- A https://m.edsoo.ru/7f416194
Hroro mo paznery 6
Pasznen 2. [lepBoHayasibHbIe CBeIeHNsI O CTPOGHUM BelleCTBA
2.1 CtpoeHue BeliecTa 1 butamorexa LHOK
' p H https://m.edsoo.ru/7f416194
99 JIBrokeHMe U B3aUMOJICHCTBUE YaCTHUII 5 1 bubmuoteka [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHSI BEIIECTBA 2 bubmmorexa LIOK
' P B https://m.edso0.ru/7f416194
Hroro no pazneny 5
Pa3znen 3. /IBuskeHHe U B3aUMOJAeHCTBHE TeJl
b K
3.1 MexaHndecKkoe JBUKEHUE 3 nommorexa [10

https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194
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3.9 T 4 1 bubmuoreka [JOK
' HEPLIA, Macea, [iIoTHocTs https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
. .B 14 2
33 (-una. Brst i https://m.edsoo.ru/7f416194
Hroro no pazueny 21
Pasnen 4. /laBienne TBEPABIX TeJl, :KUAKOCTEN U ra3oB
41 Hasnenue. [lepenava gaBiaeHust TBEPAbIMU 3 bu6mmoreka [JOK
' TeJIaMu, )KUIKOCTSIMH U Fa3aMU https://m.edso0.ru/7f416194
bu6mmoreka [IOK
42 Jlarerie sxuAKoCTH > https://m.edsoo.ru/7f416194
bu6nmorexa [JOK
4, A
3 TMOCpepHOE AaBICHHE 6 https://m.edsoo.ru/7f416194
44 [elicTBHE )KUIKOCTHU U Ta3a Ha MOrPYKEHHOE ; 3 bu6moreka [[OK
' B HHUX TEJIO https://m.edso0.ru/7f416194
Hroro mo pasnery 21
Pa3znesn 5. PaGoTa u MOIIHOCTb. DHeprus
bu6mmoreka [{JOK
5.1 P 3 1
400Ta H MOLIHOCTE https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
5.2 IT 5 1
POCTHIE MERAHIIMEL https://m.edso0.ru/7f416194
Bbu6nunorexa [JOK
5.3 M 4 1
CXATMHECKA SHEpryA https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 12
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8 KVIACC

KoJsmnyecTBo yacos JIeKTPOHHbIE
HaumeHoBaHuUe pa3aejioB U TeM (undposbie)
Ne n/m Kontpoabueie | IIpakTuueckue
NMporpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoTbI
pecypcsl
Pa3pen 1. TensioBuIe iBJIeHUS
1.1 CrpoeHue 1 CBOMCTBA BELIECTBA 7 bubamorera LIOK
' P B https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
12 Ternnosbre mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
HWroro mo pazneny 28
Pa3nen 2. DiekTpuyecKkue i MarHUTHbIE SIBJICHUS
51 DIIEKTPUUYECKUE 3aps/Ibl. 3apsKEHHBIE Tella 7 1 bubnmoreka [JOK
' W WX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
b K
2.2 [TocTOsIHHBIN MEKTPUUYECKHI TOK 20 1 7 h::g;f;?;i%iiﬂu 175418 1ce
bu6nuoreka [JOK
2. M 6 1 1.5
3 ATHITTHBIC ABICHIA https://m.edsoo.ru/7f4181ce
bu6nmmoreka [JOK
24 4
MICKTPOMAT HHTHA HH KIS https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145
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9 KJIACC

KoJsmnyecTBo yacos JIeKTPOHHbIE
HanMeHoBaHMe pa3aejioB H TeM ungpoBbIe
Ne n/m P Kontpoabueie | IIpakTuueckue (icpp )
NporpaMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoTbI
pecypchbl
Pa3pen 1. Mexannueckue siBJICHUA
11 MexaHn4ecKoe ABMKEHUE U CITOCOOBI €ro 10 1 bubnuoreka [JOK
' OIMCaHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.2 B i 20 1 3
SAMMOICHCTRHC TEl https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
1.3 3 10 3
AKOHET COXpAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Pa3znen 2. Mexannuyeckue Kojie0aHusi U BOJIHbI
bu6mmoreka [JOK
2.1 M 0 7 3
CXAHHICCKHE KOTEOATHA https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2.2 MexaHUYeCKHE BO. . 3ByK 8 1 3
RAFHCCRTE BOTHHL 38y https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3nen 3. DjekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJIHBI
DJIEKTPOMArHUTHOE TOJIE U bubnuoreka [JOK
3.1 6 2
3JICKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 6
Pa3pen 4. CBeToBbIE IBJICHUSA
4.1 3aKOHBI pacCIPOCTPaHEHUS CBETA 6 2 bubnuoreka [JOK



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

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

bu6nuoreka [JOK
4.2 JIMH3BI ¥ ONTUYECKHUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmmoreka [JOK
4.3 Paznoxenue 6enoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 15
Pa3pen 5. KBanToBble siBJIeHUSA
bu6nuoreka [JOK
5.1 Hcnyckanue u NMOrJoIEHNE CBETa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2 1
> CTpOCHHE ATOMHOTO A1pa 6 https://m.edsoo.ru/7f41a4a6
bub6nuoreka [JOK
5.3 SAnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nen 6. [loBTopuTe/IbHO-00001IAK0 1M MOYJIb
6.1 [ToBTOpeHue u 0000IIEeHNE CONEPIKAHUS 9 9 bubmmoreka [TOK
' Kypca ¢usuku 3a 7-9 kmacc https://m.edsoo.ru/7f41a4a6
Hroro no pazmeny 9
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27
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