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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢Qu3nke Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHHs COCTaBJeHA Ha
OCHOBE TIOJIOKEHUI W TpeOOBaHWU K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOU
oOpa3oBaTenbHOM mporpammel, mpenctaBieHHbix B PI'OC OO0, a Takke ¢ yd€Tom
denepanbHOl pabodeil mporpamMmbl BocnuTaHus W KoHIEnww TmpernojaBaHus y4eOHOTO
npeaMera «PU3uKay.

Copepxanue  mporpaMMmbl 10 (u3MKe ~— HampaBieHO  Ha  (opmupoBaHHE
€CTeCTBEHHO-HAYYHOW T'PaMOTHOCTH OOYYarOIIMXCS W OPraHU3alui0 H3ydeHHs (U3UKUA Ha
JeATeNbHOCTHON OcHOBe. B mporpamMme mo (u3MKE YYUTHIBAIOTCS BO3MOXKHOCTH YUEOHOTO
npeamera B peanusauuu  TpeboBanuit PIOC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMETHbIM  pe3yidbTaTaM  OOydeHHs, a  TaKkKe  MEXKIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIIET0 00pa3oBaHus.

[IporpamMma no Qu3ukKe ycTaHaBIMBACT pacHpelesieHne y4yeOHOro maTepuana Mo rojaam
oOydenus: (1Mo Kiaccam), NpeajaracT TMPUMEPHYIO TMOCIEI0BATEIbHOCTh HW3YYCHHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUsI TPEAMETHOTO COJIepKaHUs M Yy4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.

[Iporpamma no ¢usnke pa3padoTaHa C IENbI0 OKa3aHUsI METOIUUYECKON MOMOIIN YUUTETIO
B CO3JJaHUH paboyeil MporpaMMebl 1o y4eOHOMY MIPEIMETY.

Ou3zrKa SIBISIETCS CUCTEMOOOPA3YIOUIUM JJIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB,
MTOCKOJIbKY (PM3MYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBJIEHUH, N3yd4aeMbIX XUMUEH,
Ouonorueil, actrpoHomueil U pusndeckoit reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, MpeAocTaBisieT Hauboliee sicHble 0Opa3lbl NMPUMEHEHHs HaydHOTO MeEToJia
MO3HAHUS, TO €CTh CII0cO0a MOTy4YeHUs JOCTOBEPHBIX 3HAHUM O MUPE.

OnnHa w3 TIaBHBIX 33734 (U3UYECKOTO 00pa3oBaHUs B CTPYKType oO0IIero oOpa3oBaHUS
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TpPaMOTHOCTM M HHTEpeca K Hayke Yy
00yJaronuxcs.

N3yuenne ¢usukn Ha 0a30BOM YypOBHE TMpENAIoJiaraeT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOIIMMH €CTECTBEHHO-HAYYHYIO IPAMOTHOCTD:

L4 HayLIHOO6’BHCH5ITBHBJ'IeHI/IH;
L4 OLICHUBATh U IIOHUMATh 0COOEHHOCTH HAay4YHOI'0O UCCIICAOBaHUA,
L4 HHTCPIIPCTUPOBATE AAHHBIC KW HCIIOJIb30BATb HAYYHBIC J0Ka3aTCJIbCTBA JJIA

MTOJIy4E€HUS BBIBOJIOB.
Henu u3yueHus (U3NKU Ha YpOBHE OCHOBHOTO OOIIEr0 OOpa30BaHUS OIpPENEICHBI B
Konuenuuu npenogaBanus yueOHoro npeaMera «Pusuka» B 00pa30BaTEIbHBIX OPraHU3ALUAX
Poccuiickoit ®enepanuu, peamu3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPAMMBL,
yrBepxkA€HHOU pemenreM Koisernn MunncrepcTBa mnpocBemenus Poccuiickoit denepanuun
(mpotokomn ot 3 nekadpst 2019 r. Ne [TIK-48H).
HeaunzyyeHusipu3uku:
eIprOOpeTeHne MHTEepeca M CTPeMIICHUs OOy4aloUIuXCsi K HaydHOMY HW3yYCHHIO
MIPUPO/IbI, PA3BUTHE UX UHTEIUIEKTyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
® pa3BUTHE TPEACTABICHWH O HAYYHOM MeETOJe TO3HaHus u (QOpMHUpPOBAHUE
HCCIIEI0BATENBCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBJICHUSIM;
¢ hopMHpOBaHNE HAYYHOT'O MHPOBO33PEHHS KaK pe3yibTaTa M3y4eHHs OCHOB CTPOCHUS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DM3HKH;
¢ hopMHpoBaHUE MPEICTaBICHUA O ponu GU3UKH A PA3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUH;
epa3BUTHE TPEJCTABICHUH O BO3MOXKHBIX cdepax Oyaymeil mnpodeccuoHAIBHON
NEeSITeNLHOCTH, CBSI3aHHOW C (PU3WKOM, TMOATOTOBKA K JalbHEHIIeMy OOYyY4eHHI0 B 3TOM
HAIPABJIEHUH.



JlocTibkeHre STHX Iefiell mporpaMmbl 1Mo (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHUs 00ECIIEUNBACTCS PEIICHUEM CICAYIOIINX 3a/4a4:

e IproOpeTeHNe 3HaHUH O TUCKPETHOM CTPOEHUH BEIECTBA, O MEXaHUYECKUX, TEIJIOBBIX,
AIIEKTPUIECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

epuoOpeTeHNEe YMEHUH ONMUCHIBaTh W OOBACHATH  (PHU3MUECKHE  SABICHHA C
MCTIOJIb30BAHMEM TIOJTyYCHHBIX 3HAHUIA;

®OCBOCHHE METOJIOB pELICHUs NPOCTEHIINX pAacYETHBIX 337ad C HCHOJIb30BAHUEM
(bU3NIECKUX MOIEIICH, TBOPUECKUX U MPAKTHKO-OPUESHTUPOBAHHBIX 3a]1a4;

® pa3BUTHE YMEHUI HAONIOIATh MPUPOIHBIC SIBIICHHS U BBITIOIHATH OIBITHI, JAOOPAaTOPHBIE
paboTHI M SKCIIEPUMEHTAIBHBIE UCCIIEAOBAHUS C UCTIONB30BAHUEM U3MEPHUTEIBHBIX IIPHOOPOB;

e oCcBOCHHE TMPUEMOB pPabOThl ¢ uH(OpManeld (HUINIECKOTO COACPIKAHUS, BKIHOYAsST
WHPOPMAIIMIO O COBPEMEHHBIX MOCTIKEHUSX (PHU3WKH, aHaIW3 M KPUTHYECKOE OIICHUBAHHE
nHpopmanuy;

®3HAKOMCTBO €O cpepaMu MPOPeCCHOHATBHON JEATEIHHOCTU, CBI3aHHBIMU C (DU3UKOM, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JIOCTHKEHHUAX (PU3MUECKON HAYKH.

Ha usyuenne ¢usuxu (0a30BBI YpOBEHb) HA YPOBHE OCHOBHOI'O 00IIEro 0O0pa3oBaHUs
oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 "aca B Henemo), B 8 kinacce — 68 gacoB (2 yaca B
Heneno), B 9 kiracce — 102 gaca (3 gaca B Henenio).

[Ipennaraemslii B mporpamme 1o Gpu3uKe rnepeueHs J1a00paTOpHBIX PabOT U OMBITOB HOCUT
PEKOMEHIATENBHBIN XapakTep, YUUTelb JAeiaeT BhIOOp TpoBeneHHs TabOpaTOpHBIX padOT |
OTIBITOB C YYETOM MHINBUAYATHHBIX OCOOCHHOCTEH 00YJatONIIXCs, CITIMCKA SKCITIEPHUMEHTATEHBIX
3aJJaHnH, TIpeJIaraeMbIX B paMKax OCHOBHOTO TOCYJIapCTBEHHOTO dK3aMeHa 10 (hPU3UKe.

COJEP)KAHUE OBYYEHUA

7 KUIIACC

Pa3znen 1. ®usuka v €€ poJsib B MO3HAHUM OKPY:KAOUIEro MUpA.

®dusuka — HayKa o npupoie. ABneHust npupoabl. PU3NYECKHUE SBJICHUS: MEXaHUYECKUE,
TEIUIOBbIE, 3JIEKTPUUYECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbBL M3mepeHue ¢usnueckux BeauuuH. Duznyeckue TpUOOPHI.
[TorpemnocTs u3MepeHuit. MexxayHapogHasi cucTeMa eIUHHII.

Kak ¢usuka u apyrue ecrecTBEHHbIE HayKH H3y4daroT mpupony. EcTecTBeHHO-Hay4HBIN
METOJ TMO3HAHUS: HAOIIOJeHHe, IMOCTAHOBKAa HAy4yHOTO BOMPOCA, BBIABWKEHHUE THIIOTES,

SKCIEPUMEHT  TIO MPOBEPKE TUIIOTE3, 0OBSICHCHHE HAOJIFOIAeMOTO  SIBJICHUSI.
OnrcannePpu3nIECKUXSABICHUH C IIOMOIIIBIOMO/ICIICH.

Hemoncmpauuu.
1.  MexaHuueckue, TEIJIOBBIC, dJICKTPUUCCKHIE, MAarHUTHBIC, CBETOBBIC SIBJICHHUS.
2.  Ousnueckue mpuOOPHl M TMpoLEIypa MPSAMBIX H3MEPEHHHM aHAJIOTOBBIM U IU(GPOBHIM
pudopoMm.

Jlabopamopnuviepadomul u onvimel.
Omnpenenenre 1EHBI JENEHUs KA H3MEPUTEIBHOTO TIpudopa.
N3mepenuepaccTosiHUil.
N3mepenune 00bEMa KUAKOCTH U TBEPJIOTO TeNA.
Onpenenenrnepa3mMepoOBMaIIbIXTElL.
N3mepenue temmeparypbl IMpU TMOMOIIM KUAKOCTHOTO TEPMOMETpAa M JaT4yMKa
TEeMIIepaTyphbl.
6. [IpoBenenue wuccienoBaHus MO MPOBEPKE THUIOTE3bl: JAIBHOCTh TMOJIETA IIAPHUKA,
MYIEHHOTO TOPU30HTAIBHO, TeM OOJIbIIe, YeM OOJIbIIE BHICOTA MyCKA.
Paspen 2. IlepBoHayanbHbIe CBeJICHUSI 0 CTPOCHUM BelecTBA.
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Crpoenue BelmiecTBa: aroOMbl W MOJEKYNbl, MX pa3Mmepbl. ONbBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBwxenune uactuil BemiecTBa. CBSI3b CKOPOCTH JIBMXKCHHUS YacCTHUI[ C TEMIIEpaTypoH.
BpoynoBckoe mBmwkenue, muddy3us. BzauMonelicTBHe dYacTWIl BEUIECTBA: MPUTSHKCHHE U
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOEHUE Ta30B, KUIKOCTEM U  TBEPABIX
(kpuctayinueckux) Tela. B3anmMocCBsS3b MEXKAy CBOMCTBAMU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX M WX aTOMHO-MOJICKYJSIDHBIM cTpoeHueM. OcoOEHHOCTH arperaTHBIX COCTOSHUI
BO/JIBL.

Jemoncmpayuu.
1. HabnronennedpoyHOBCKOTOABIKEHHSL.
2. Ha6nronennenud dysum.
3. HaOmonenne sBiIeHNN, OOBSCHSIOMUXCS TPHTSHKEHUEM WM OTTAJIKUBAHUEM YaCTHII
BEIIECTBA.
Jlabopamopuviepadbomot u onvimel.
1. OreHka 1uaMeTpa aToMa METOJIOM PsIOB (C UcToyib3oBaHueM (otorpaduii).
2. OnpIThI 10 HAOIIOAEHUIO TEMJIOBOIO PACIIMPEHMSI Fa30B.
3. OmnbITH IO OOHAPYKEHHIO IEUCTBUS CHIT MOJICKYIISIPHOTO TTPHTSKEHHUS.

Pa3znen 3. /IBuikeHue u B3auMoAeicTBHE TeJl.

Mexanudeckoe aBWXKEHHE. PaBHOMEpHOE W HepaBHOMEpHOE JBWKeHHE. CKOpPOCTb.
Cpennsisi CKOPOCTh IPY HEPABHOMEPHOM JIBH)KEHHUH. Pacuér myTu 1 BpeMeHU JIBUKCHHUS.

SBnenne wHepuMu. 3aKOH MHEpUMU. B3auMojeicTBUE Ten KaKk NPUYMHA HW3MEHEHUS
CKOPOCTH NBIDKEHMsI Tell. Macca kak Mepa WHepTHocTH Tena. I[lmotHocTts BemiectBa. CBs3b
IUIOTHOCTH € KOJIMYECTBOM MOJIEKYII B €JMHHIIE 00bEMa BELIECTBA.

Cuna kak XapakTepucThka B3aumozeiicTBus Ten. Cuiia ynpyroctd W 3akoH ['yka.
N3mepeHue cuiibl ¢ MOMOIIBIO JAMHAMOMETpA. fIBieHME TAroTeHuss W cuia TsokecTu. Cuna
TSDKECTH Ha Jpyrux Iwianetax. Bec Tena. HeBecomocTh. CroxkeHue CWJI, HAlpaBJICHHBIX IO
oaHO# mpsiMoi. PaBHozelcTByromas cuil. Cuna TpeHus. TpeHHue CKOIBKEHUSI U TPEHUE MOKOSL.
Tpenue B mpupoJie U TEXHUKE.

emoncmpayuu.

1. HabmonennemexaHn4eckoroABIKEHUSATENA.
2. N3mepenneckopoCcTUIPIMOITUHEHHOTOIBIKEHUS.
3. Hab6nronenuesBiieHUsIMHEPITU Y.
4. Habmonenue n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUH TETI.
5. CpaBHeHHE Macc M0 B3aUMOJICHCTBUIO TEl.
6. CroxeHue cuJj, HallpaBJICHHBIX MO0 OHOW MPSIMOM.
Jlabopamopnuviepadomul u onvimel.
1. Omnpenenenre CKOPOCTH PAaBHOMEPHOTO JABIDKEHHUA (IIapuKka B KUAKOCTH, MOJEIU
AIIEKTPUYECKOTO aBTOMOOUIIS M TaK Jlanee).
2. Omnpenenenue cpemHeil CKOPOCTH CKOJBXKEHHsS Opycka WM IIapuKa IO HAKIOHHOU
MJIOCKOCTH.
3. OrnpeneneHrnenoTHOCTUTBEPIOTOTENA.
4. OneITHI, JEMOHCTPHUPYIOIIHNE 3aBHCHUMOCTh pacTsDkeHus (Aedopmarmiu) OpyKUHBI OT
MIPUJIOKEHHOM CHUJIBI.
5. OnbIThL, IEMOHCTPUPYIOLIME 3aBUCUMOCTh CUJIbI TPEHHUS CKOJIBKEHHSI OT Beca Tella U

XapakTepa COIPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEN U I'a30B.

Hasnenue. CriocoObl yMEHbIICHUS U YBeIUYeHUs AaBieHus. [laBieHue ra3a. 3aBUCUMOCTh
JaBleHMs ra3a oT 00béMa, Temmepatypsl. [lepenaua naBieHust TBEPIBIMU TEIaMU, KUIKOCTIMHU
u razamu. 3akoH [lackans. IIHeBMaTHueckne MalmMHbBL. 3aBUCUMOCTH JABJICHUS KUIKOCTH OT
ryounsl.  ['mapocratmueckuit  mapagokc. CooOmaromuecs — cocynasl.  ['mapaBnuueckue
MEXAHU3MBI.
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Atmocdepa 3emnun u atmochepHoe naBieHHE. [IpUYUHBI CYIIECTBOBAHUS BO3IYIIHOU
obosoukn 3emimn. OnbiT Toppuuerm. M3mepenune atmocdepHOro naBicHHs. 3aBHCHUMOCTH
aTMOC(EepHOTO JaBJCHHS OT BBICOTHI HaJa YypoBHeM Mops. Ilpubopsl ans u3MepeHus
aTMOC(EepHOTO JTaBICHHUS.

JleiicTBHE )KUIKOCTH U raza Ha NOrpyKEHHOE B HUX TeJ0. BelTankuparomas (apxumMea0Ba)
cuna. 3akoH Apxumena. [InaBanueren. Bo3ayxornnaBanue.

Jemoncmpayuu.

1. 3aBUCUMOCTD JJaBJICHUA ra3a OT TEMIIEPaTypHhl.

2. [lepenaua naBaeHUS )KUJIKOCTBIO U Ta30M.

3. Co001marommecsacocy/isl.

4, I'mppasnnueckuiinpecc.

o. [IposiBnenueneiicTBusiaTMOC(hEepHOrOJaBICHHUSL.

6. 3aBUCUMOCTD BBITAJIKUBAIOLIEH CUJIBI OT 00BEMA MOTPYXKEHHOM YacTH Teja U MIOTHOCTH
KHUJIKOCTH.

7. PaBeHCTBO BBITAIKMBAIOIIEH CHUJIbI BECY BBITECCHEHHOMW KUKOCTH.

8. VYcrnoBue mnnaBaHUS TeN: IJJaBaHUE WJIM TMOTPY)KEHHE Tel B 3aBUCUMOCTH OT

COOTHOIIEHUS TJIOTHOCTEHN TeJa U KUJIKOCTH.
Jlabopamopnwviepadomut u onvimel.

1. HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJIe OT 00bEMa MOTPYKEHHOW B >KHIKOCTH
JacTHU Teja.

2. OnpeneneHre BBITAJKUBAONIEH CHJIbI, JCHCTBYIOIIEW Ha TENO, NOTPYKEHHOE B
JKUIKOCTD.

3. [IpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIIECH CHIIBI, AEHCTBYIOIIEH HA TEIO B KUIKOCTH,
OT MAaccChI Teia.

4, OnbIThl, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTH BBITAIKUBAIOLIECH CHIIbI, ACHCTBYIOIIEH Ha
TEJIO B )KUIAKOCTH, OT 00bEMa MOTPY)KEHHOU B KUJKOCTh YaCTH TeJIa U OT IJIOTHOCTH YKUIKOCTH.
5. KonctpyupoBanue apeomerpa WM KOHCTPYMPOBAHUE JIOJKHM U OMNpeaesieHHe e¢€
TPy30MOABEMHOCTH.

Pa3znen 5. Pabora U MOIIHOCTB. JHEPrus.

Mexanuveckast pabota. MOIIIHOCTS.

[IpocThie MexaHU3MbI: pblyar, OJOK, HakKJIOHHAs IJIO0cKocTh. [IpaBuio paBHOBecus
prruara. [IprmeHeHue mpaBuiia paBHOBECHS pblyara K OJIOKY. «30JI0TO€ MPAaBHIIO» MEXAHUKU.
KIIJI mpocTeix Mmexanu3MoB. [IpocTbie MeXaHU3MBI B OBITY M TEXHUKE.

Mexanuyeckass sHeprusa. Kunermueckas M moTeHIMalbHas sHeprus. I[Ipespaienue
OJIHOTO BUJAa MEXaHUYECKOU 3HEPruu B APyroil. 3aKkOHCOXPAHEHUSIHEPT MU B MEXAHHUKE.

Hemoncmpauuu.
1. [IpuMeppInpoCTHIXMEXaHU3MOB.
Jlabopamopnuviepadomul u onvimel.
1. Omnpenenenve pabOThl CUJIBI TPEHHS] MPU PABHOMEPHOM JBHKEHMHM Tejla IO
TOPU30HTAJIBHOM TOBEPXHOCTH.
2. HccnenoBanueycnoBuiipaBHOBECUSpbIYATa.
3. N3mepenne KII/l HaKIIOHHONIIIIOCKOCTH.
4. N3yuyenue 3ak0Ha COXPAHEHUSI MEXAaHUYECKOM SHEPTUHU.
8 KVIACC

Pa3pgen 6. TentoBhIe iBJIEHHS.

OCHOBHBIE MOJIOKEHUSI MOJIEKYIISIPHO--KUHETUYECKOI TEOpUH CTpOEeHUs BellecTBa. Macca
U pa3Mepbl aroMOB W MOJEKyl. OTNbITb, MNOATBEP)KIAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPHHU.

Mopenu TBEPAOTO, KHUAKOTO U Ta3000pa3HOTO COCTOSHUM BemlecTBa. Kpucrammueckue u
amopusbie Tena. OOBsICHEHNE CBOWCTB Ta30B, )KUIKOCTEH U TBEPABIX T€T HA OCHOBE TOJOKEHUI



MOJIEKYJISIpPHO--KUHETHUECKOM Teopuu. CMmauMBaHME U KanWUISpHbIE sBieHUA. TermoBoe
paciIupeHHe U CxKaTHe.
Temneparypa. CBs3p TemmepaTypsl €O CKOPOCTbIO TEIUIOBOTO JBMKEHHUS YacCTHULI.
Buyrtpennsis sHeprus. CnocoObl H3MEHEHHsS BHYTPEHHEM »SHEpruu: TeIvionepenada u
coBepiieHre paboTel. Bupl Teronepeaayn: TeIONPOBOAHOCTD, KOHBEKIIHS, U3ITyUCHHE.
KomnuectBo TeruoTel. YaenpHas TEIUIOEMKOCTh BeIIECTBA. TemiooOMeH W TEeIioBOe
paBHOBecHe. YpaBHEHHUE TeIuioBoro OainaHca. [lnaBieHue u oTBepAEBaHHE KPUCTAJUIMYECKUX
BEILIECTB. YJelbHas TemioTa tuiaBieHus. [lapooOpa3zoBanue u konaeHcanus. Mcmapenue.
Kunenue. YnenbHas Ttermiora mnapooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypbl KHUIEHHUS OT
aTMOC(EpPHOTO JTaBICHHUS.
Brnaxnocts Bo3ayxa.
DHeprus TOIMBA. Y ieibHasl TEMJI0Ta CTOPAHMUSL.
[Ipunnunsr padotsl TermoBbix aBurareneit KIIJ[ temmoBoro nBuratens. TeruioBble
JIBUTATEJIHN U 3alIATA OKPYKAIOIIEH CPEbI.
3aKoH COXpaHEHMs U MPEBPALLEHUs] JHEPTUH B TEIUIOBBIX IIpOLEccaXx.
Jemoncmpayuu.

Ha6mronenned6po yHOBCKOTOIBIKECHHUS.

Ha6nronennenud dysum.

HaGnronenue siBeHnit cMauyMBaHUs M KalTWJUTSIPHBIX SIBICHUI.
HabnoienneTenioBoropaciinpeHusTeNl.

W3menenue naBieHus ra3za npyu U3MeHEHUU 00bEMa U HarpeBaHUU WM OXJIAXKACHUU.
[IpaBunansmepeHusaTeMnepaTypsl.

BupasiTenonepegaun.

Ox7ax 1IeHUePHUCOBEPIICHUUPAOOTHI.

Harpesanue npu coBepiieHUN padOThl BHEUTHUMH CHUIaAMH.
0. CpaBHEHHETEIIIOEMKOCTEHPA3INYHBIXBEILIECTB.
1. HaOmronesnekunesus.
2.  HaOmromeHue mocTosTHCTBA TEMIIEpaTyphl MPH TIJIABJICHUH.
3. Mo enuTemIoBEIX IBUTATEICH.

Jlabopamopnuviepadomul u onvimel.

B RROONORONDE

1. OMnBITHI 10 OOHAPYKEHUIO TEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSHKCHHUS.

2. OMBITHI 1O BBIPAINTABAHUIO KPUCTAIOB ITOBAPEHHOM COJIM WIIH caxapa.

3. OMBITHI 110 HAOJIOICHUIO TETUIOBOTO PACHIMPEHHUS ra30B, KUJIKOCTEH U TBEPABIX TEIl.

4, Omnpenenenue naBiaeHUs BO3AyXa B OAJUIOHE MITIPHUIIA.

5. ONBITEL, JEMOHCTPHUPYIOIIUE 3aBUCUMOCTH JAaBJICHHUS BO3JyXa OT €ro ooObémMa u
HarpeBaHUs WU OXJIKICHUS.

6. [IpoBepka THUNOTE3bl JIMHEWHONH 3aBUCUMOCTH JUIMHBI CTOJOHMKA KHJKOCTH B
TEPMOMETPUYECKOU TPyOKe OT TeMIepaTyphl.

7. Habmionenune u3MeHeHus: BHYTPEHHEW SHEpPrUM Tela B pe3yabTare Telionepenaud u
paboThl BHEIIHUX CHIL.

8. HccnenoBanue sBIICHUS TEIIOOOMEHA MPU CMENIMBAHUHN XOJI0ITHON U TOPSYCH BOJIBI.

9. Omnpenenenre KOIUYECTBA TEIIOTHI, TOTYYEHHOTO BOJIOW MPU TEMJIO0OMEHE C HarpeThiM
METAJTUYECKUM IHIIMHAPOM.

10. OnpeneneHneyaebHOUTEINIOEMKOCTHUBEILECTBA.

11. HccnenoBanuenpolieccarcnapeHus.

12. OnpeneneHneoTHOCUTENbHOUBIIAKHOCTUBO31yXa.

13. Ornpenenenue yaeabHOU TEMJIOTHI MIJIaBICHUS JIb/a.

Pa3pes 7. DuiekTpryeckne ¥ MATHUTHBIC SIBJICHHUS.

Onexrpuszanus Ten. JlBa poja UIEKTpUYECKHX 3apsiioB. B3anMopelicTBHEe 3apsKEHHBIX
Ten. 3akoH KynoHa (3aBUCHMOCTb CHJIBI B3aUMOJCWMCTBHS 3apsSOKEHHBIX T€1 OT BEJIUYUHBI
3apsA7I0B U PaCCTOSHUS MEX]y TEIAMH).



Onexrpuueckoe nose. Hanpsx€HHOCTh 3nekTpuueckoro noss. [IpuHuun cyneprno3unun
NIEKTPUYECKUX I0JIEH (HAa KAUECTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsiioB. DJIEMEHTApHbIM aiekTpuueckuil 3apsa. CrtpoeHue
atoMa. I[TpoBOAHMKM U JUBIEKTPUKHU. 3aKOH COXPAaHEHUS AJIEKTPUUECKOI0 3apsaja.

OnexTpuuecKuii TOK. YCIOBHUS CYIIECTBOBAHMS AJIEKTPUUYECKOrO TOKa. McTOuHMKH
IIOCTOSIHHOTO TOKa. JIeWCTBUS AJIEKTPUYECKOrO TOKa (TEIJIOBOE, XUMHUYECKOE, MAarHUTHOE).
DNEKTpUUYECKUHN TOK B )KUJIKOCTSIX U Ta3ax.

Onextpuueckass uenb. Cuna Toka. OJnexkTpuuyeckoe HampspkeHue. ConpoTHBIIEHHE
IIPOBOJIHUKA. YJIeIbHOE COINpPOTHBJIEHUE BellecTBa. 3akoH Oma Uil ydacTka LEMu.
[TocnenoBarenbHOE M NAPAIIIENBHOE COCAUHEHUE IPOBOJHUKOB.

PaboTa 1 MOITHOCTH ANIEKTpUYECKOTO ToKa. 3akoH Jlkoyns—JIeHma. DnekTpruuecKue menu
U IOTPEOUTENH JIEKTPUUYECKOI 3Heprun B ObITy. KopoTkoe 3aMbIkaHUe.

[ToctostHHbIE MarHuThl. B3auMoaeicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe TOJI€.
MarnuTHOoe noJie 3eMJIM U €ro 3HAaYeHHE /sl *Ku3HU Ha 3emiie. OnbIT Dpcerena. MarHuTHoe mosie
BIEKTPUYECKOTO TOKa. [I[puMeHeHue JIeKTpOMAarHuTOB B TEXHUKE. [[eliCTBME MarHUTHOTO TOJIS
Ha TMPOBOJHUK C TOKOM. OJIEKTPOJBUTaTelb IOCTOSHHOrO TokKa. Mcmosb3oBaHue
AJIEKTPOJIBUTaTeNel B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apagnes. SBiaeHuMe  AIEKTPOMArHUTHOM  WHAYKIUU. [lpaBuno  JleHma.
OnekrporeHepatop. CrnocoObl MOMyYeHHUS AIIEKTPUUYECKOW SHEPruu. NEKTPOCTaHLIUU Ha
BO300OHOBJISIEMBIX HCTOYHUKAX YHEPTHH.

emoncmpayuu.
1. DIIEKTPU3AIUATEIL.
2. JIBa poja IEKTPUICCKUX 3apSAI0B H B3aUMO/ICHCTBHE 3apsHKEHHBIX TEJT.
3. YCTpolCTBO M ACMCTBUERIEKTPOCKOIIA.
4. DneKTpOCTaTUUECKASIMH TYKITHSI.
5. 3aKOHCOXPaHEHUSIDIIEKTPUUECKUX3aPSI0B.
6. [IpoBOTHUKY U TUAIIEKTPUKH.
7. MoenupoBaHUE CUIIOBBIX JIUHHUM 3JIEKTPUUYECKOTO TOJIS.
8. M cTOYHHUKHUIIOCTOSIHHOTOTOKA.
9. JleCTBUARIEKTPUYECKOTOTOKA.
10. DNEKTPUUYECKUUTOK B )KHIKOCTH.
11.  Ta3oBsritpaszps.
12.  M3mepeHuecuiIbITOKaaMIEPMETPOM.
13.  M3mepeHuesneKTpuuecKOroHanpsKeHUSIBOILTMETPOM.
14. PeocraT u Mara3muHCONPOTHUBIICHUH.
15.  B3auMopelicTBUENOCTOSHHBIXMAarHUTOB.
16.  MoaenupoBaHrue HEBO3MOKHOCTH pa3iesieHus MOJOCOB MarHuTa.
17. MopenupoBaHrue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
18. OnbITOpcTenaa.
19.  MarautHOenojeToKa. DIeKTPOMAarHuT.
20.  JleiicTBME MarHUTHOTO IOJISI HA TPOBOJHUK C TOKOM.
21.  DneKTpOABUTaTEIBIIOCTOSIHHOTOTOKA.
22.  VccnenoBaHUESBICHUSIIEKTPOMAr HOTHOMUHTYKIIHH.
23. Omnertei®apanes.
24.  3aBHUCHMOCTH HAINpaBJICHHs HHIYKIIMOHHOTO TOKA OT YCIOBUHM €r0 BOSHUKHOBEHHUS.
25.  DNeKTpOTreHepaTOPHOCTOSIHHOTOTOKA.

Jlabopamopuviepadbomot u onvimel.
OnbITHI MO HAOTIOACHUIO JICKTPU3AINH TN HMHIYKIIUEH U IPU COMPUKOCHOBEHUH.
HccnenoBanue neicTBUS DIEKTPUIECKOTO MOJIS HA TIPOBOJIHUKH U JUIEKTPUKH.
COopka u mpoBepKa padoTHI DIEKTPHUECKOH IeTH MOCTOSTHHOTO TOKA.
N3mepenue u perynupoBaHUe CHUITbI TOKA.
N3mepenue u peryiupoBaHUCHANPSKEHUS.
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6. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHMUS
pe3UCTOpa U HATIPSKEHUS HA PE3UCTOPE.

1. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUECKOIO COIIPOTUBIIEHUS IPOBOIHUKA
OT €r0 JUIMHBI, IIJI0IIAa/I1 NOTIEPEYHOr0 CEUEHUS U MaTepuaa.

8. IIpoBepka npaBuia CIOKEHUs HANPSDHKEHUHN IPU MOCIEA0BATEIBHOM COCAVMHEHUM JBYX
PE3UCTOPOB.

9. [IpoBepka npaBuia Jyid CUJIbl TOKA [P MAPAILIEIIBHOM COESIUHEHUH PE3UCTOPOB.

10.  Omnpenenenue pabOTHI IEKTPUUECKOTO TOKA, HIYIIETO YEPE3 PE3UCTOP.

11.  OmpeneneHue MOITHOCTH 3JIEKTPUUECKOT0 TOKA, BBIIEISEMOM Ha pE3UCTOPE.

12. HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, WIYILIETO YEpE3 JIAMIIOUKY, OT HANPSLKEHUS Ha
HEH.

13.  Ompenenenune KIIJ] HarpeBarems.

14. I/ICCJ'IGILOBaHI/IG MarHuTHOI O BSaHMOHGﬁCTBHﬂ IIOCTOSAHHBIX MAarHuToOB.

15. HSy‘IGHHG MAarouTHOro IMoJjid IMOCTOAHHBIX MArHuTOB IIpU HX O6T)GJII/IH€HI/II/I n
pa3aencHUN.

16. HccnenoBanue nelCcTBUS SJEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnepIThI, JEMOHCTPUPYIOLINE 3aBUCHMOCTh CHJIbI B3aUMOJIEHCTBUS KaTYIIKU C TOKOM U
Mar"avuTa OT CWUJIbl TOKAa W HaIIpaBJICHUA TOKa B KaTYIIIKEC.

18. N3yuenne neicTBrUs MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19.  KoncrpympoBaHHe U H3ydeHHE PabOTHI JICKTPOIBUTATEIS.

20.  Hszmepenue KIIJ] anexTpoaBUraTeIbHORYCTAaHOBKH.

21.  OnbITBI TO WCCIEIOBAHUIO SBJICHUS DICKTPOMArHUTHOW WHAYKIMH: WCCIECIOBaHNE
M3MEHEHHI 3HAYCHUS ¥ HallPaBIICHUS MHIYKIIMOHHOTO TOKA.

9 KJIACC

Paznen 8. Mexannueckue siBJIeHHUS.

Mexannueckoe aBuxeHue. MarepuanbHasi Touka. CucteMa otcuéra. OTHOCHUTEIBHOCTh
MEXaHMYECKOTO0 JBI)KEHUA. PaBHOMEpHOE mpsMOJIMHENHHOE ABWkeHue. HepaBHOMepHOE
npsAMoJIMHENHOE JBWKeHUue. CpeaHsis U MTHOBEHHasi CKOPOCTh TeJla MPH HEPAaBHOMEPHOM
JIBIDKCHUH.

VYckopenue. PaBHOyckopeHHOE TpsiMoJinHeliHOe BKeHne. CBoOoHOe maneHne. OnbIThI
Tlamnes.

PaBHOMEpHOE ABMXKEHHE TIO OKpPY)KHOCTH. Ilepron u yactora oOpamenus. JIuHeiHas u
yIJIoBas CKOpOCTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHUE.

ITepBriit 3akon Herotona. Bropoit 3akon Herotona. Tpetuii 3akon Herorona. [Ipuniun
CYIEPIIO3UINHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMs: cujia TPEHUsS CKOJIBKEHMS, Cujia TPEHHS
MIOKOS1, PYTU€ BUABI TPEHUSI.

Cunma TSOKECTH M 3aKOH BCEMHUPHOTO TATOTCHHS. YCKOPEHHE CBOOOJHOTO TaJICHHMS.
JBuwxenne mnaHer Bokpyr Connua. IlepBas kocmuueckas ckopocTb. HeBecomocTs u
Neperpy3KH.

PaBHOBecue MaTepuanbHO TOUKH. AOCOMOTHO TBEPIOE Teno. PaBHOBecue TBEPAOTO Tena
C 3aKpEIUIEHHON OChIO BpalleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynse Tena. 3meHnenune umnyinbca. Mmnynbe cuiibl. 3aKOH COXPAaHEHHUS] MMITYJIbCA.
PeakTuBHOE nBIKEHUE.

Mexannyeckass paboTa U MOIIHOCTh. PaboTa cum TshkecTH, ympyroctH, TpeHusi. Cs3b
sHepruu u paboTel. [loTeHnmanbHas SHeprus Tena, MOJHATOTO HaJ TOBEPXHOCTHIO 3EMIIH.
[lorenunanpHas 3Heprus cxxarod npyxunsl. Kunernueckas sneprus. Teopema 0 KUHETUYECKOH
SHEpruu. 3aKOHCOXPAaHEHUAMEXaHUYECKOUIHEPT UH.

emoncmpayuu.

1. Habmoienne MexaHu4ecKoro IBHKEHHS Tella OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.



2. CpaBHeHuE NHyT€l M TPAEKTOPUH JBMKEHHS OJHOIO U TOTO K€ Tela OTHOCHUTEIBHO
pa3HbIX TEJI OTCUETA.

3. N3mepenue CKOpOCTH U YCKOPEHUS MPSMOJIMHENHOTO JIBUKEHUSI.

4. HccnenoBanuenpru3HakOBpaBHOYCKOPEHHOTOJIBUKEHHUS.

o. Habnronenue nBHKeHHS Tela 10 OKPYKHOCTH.

6. Habntonenne MexaHM4ecKuX SIBJICHHM, MPOUCXOIIUX B cucTeMe oTcuéra «Tenexka»

npu e€ paBHOMEPHOM U YCKOPEHHOM JIBIKEHUH OTHOCUTEIIHHO KaOWHEeTa (PU3HKH.

1. 3aBUCUMOCTb YCKOPEHHS TeJla OT MAcChl TeJa U ICUCTBYIOIIEH Ha HETO CHUJIBI.

8. Habntoienue paBeHcTBa CUJl IPU B3aUMOIEHCTBUU TEJl.

9. N3menenue Beca Tenia Npu yCKOPEHHOM JBUKECHUH.

10. [Iepenaya nMmynbca Ipyu B3aMMOIECHCTBUM TEIL.

11.  IIpeoOpa3oBaHus 3HEPTUU IPU B3aUMOJECHCTBUU TEI.

12.  CoxpaHeHHe UMITyJIbCa IPU HEYIIPYTOM B3aHMMOACHCTBHH.

13.  CoxpaneHne UMMyibca IpU aOCOIIOTHO YIPYTrOM B3aMMOICHCTBHUH.

14.  HaGmioneHnepeakTUBHOTO/IBHKEHUSI.

15.  CoxpaHeHue MexaHW4eCKOW SHEpruu Npu cBOOOJIHOM Na/IEHUN.

16.  CoxpaHeHHe MEXaHHYECKOI SHEPTUH MPH ABIKEHUH TeJIa IO JEHCTBUEM MPYKHHBI.
Jlabopamopnwviepadomut u onvimel.

1. KoHncTpynpoBanue Tpakrta A pa3roHa U JajbHEHIIEro paBHOMEPHOIO JBMXKEHUS

HIapyKa UITH TEJIEKKH.

2. Onpenenenre cpeiaHeld CKOPOCTH CKOJIBKEHUS Opycka WM JBM)KEHHs IIapuKa I10

HAKJIOHHOH TUIOCKOCTH.

3. Omnpenenenre YCKOpPEHHs Tejla IMPU PaBHOYCKOPEHHOM JBM)KEHMHU T0 HAKJIOHHOM

IIJIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU NPH PaBHOYCKOPEHHOM JBW)KEHUM 0e€3

Ha4yaJIbHOW CKOPOCTH.

S. IIpoBepka rumoTessl: €Ciiy MpU PABHOYCKOPEHHOM JABMKEHMM 0€3 HayaJbHOM CKOPOCTH

MyTU OTHOCSTCS Kak psAJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOUIME MPOMEXKYTKH BpPEMEHU
OJINHAKOBBI.

6. HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJBKEHHS OT CHJIBI HOPMAJIbHOTO
JaBIICHHSL.

7. OnpenenennekodPpUIMeHTaTPEHUACKOIBKECHHUS.

8. OnpeneneHneKECTKOCTUIIPYKUHBL.

9. OmnpeneneHue pabOThI CWIIBI TPEHHUS TIPU PABHOMEPHOM JIBIKCHHU Tela IO
TOPH30HTAIBHOM TOBEPXHOCTH.

10.  Ompenenenue pabOTBI CHIIBI YIOPYrOCTH TNpPU TMOABEME Tpy3a C HCIOJIH30BAHHEM
HETIOJIBMDKHOTO U TIOJIBUSKHOTO OJIOKOB.

11.  M3yyeHHME3aKOHACOXPAHCHUSIHEPTHH.

Paznen 9. Mexannueckue Ko0J1e0aHUA U BOJHEI.

KonebarenpHoe nBrwkeHne. OCHOBHBIC XapaKTEPHCTHKU KOJEOaHWH: MEpPHOJ, 4acToTa,
amIuiutya. MaTtemMatuueckuid U NPYXKUHHBIA MaaTHUKUA. [IpeBpaiienue 5sHeEpruu Mpu
K0JIeOATEeIbHOM JBMKCHUH.

3aryxaromue konebanus. BeiHykneHHble KoneOaHus. Pesonanc. Mexanudeckue BOJHBI.
CpoiicTBa MexaHnueckux BOJH. [IpoionbHbIe U nonepeyHble BOIHBL. J[JInHA BOJHBI U CKOPOCTh
e€ pacnpocTpaHeHusl. MexaHuueckue BOJIHBI B TBEPIOM TeJ€, CEHCMUUECKUE BOJIHBI.
3Byk. ['poMKOCTh 3ByKa ¥ BbIcOTa ToHa. OTpakeHue 3Byka. H(pa3Byk U ynbTpa3ByK.
emoncmpayuu.

Habmonenue xoneGaHuii Te Mo 1eHCTBUEM CHITBI TSHKECTH U CHITBI YIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.

Habmroienne BBIHYKIEHHBIX KOJIEOAHH U pE30HAHCA.

Pacmipoctpanenue mpoJ0IbHBIX U MONIEPEYHBIX BOJIH (HA MOJIEIH).

Habmtoienne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
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6. AKycTHUYECKHIpe30HaHC.

Jlabopamopuviepadbomot u onvimel.

1.  Omnpenenenue 4acTOTHI U NEPHOJIA KOJIEOAHUIM MaTeEMaTHUYECKOIO MasiTHUKA.

2. OrmpeneneHue 4acTOTHl M EPUOJIA KOJICOAHUI PYKMHHOTO MasiTHUKA.

3.  HccnenoBanue 3aBHCHMOCTH TepHOAa KOJIeOaHWM TMOABEHICHHOTO K HUTH Tpy3a OT
JUIMHBI HUTH.

4.  HccnenoBaHue 3aBHCHUMOCTH IEpUOAA KoJI€OaHMH NPYKUHHOTO MasTHHUKAa OT MAacchl

rpysa.
5.  IIpoBepka HE3aBUCUMOCTH I€pHOJa KOjaeOaHUM Ipy3a, NOABEIIEHHOTO K HUTH, OT MacChl

rpysa.
6. OnbIThI, AEMOHCTPUPYIOLINE 3aBUCUMOCTh MEPHOAA KOJIEOaHUM MPY>KUHHOTO MasTHUKA

OT MacChl I'py3a U KECTKOCTHU IIPYKUHBI.

7. W3mepeHneyckopeHusscBOOOHOTOMAICHHUS.

Paznen 10. DjieKTpoMarHuTHOE MOJi€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DNeKTpOMarHUTHOE IoJie. DJIEKTPOMAarHuTHblE BOJIHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
poJH. [IIxana OJICKTPOMArHMTHBIX BOJIH. Wcnonp3oBanne QJICKTPOMArHuTHBIX BOJIH IJIA COTOBOM
CBSI3H.

DnekTpoMarHuTHas npupoja ceera. CKkopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

emoncmpayuu.
1. CBOMCTBAAIEKTPOMATHUTHBIXBOJIH.
2. BonHoBblecBoiicTBacBeTa.
Jlabopamopnviepadomut u onvimel.
1. N3ydeHne cBONCTB 3JIEKTPOMAarHUTHBIX BOJIH C MMOMOIIBI0 MOOMIIBHOTO TesedoHa.

Pa3nen 11. CBeroBble siBICHHS.
JlyaeBas mopens cBeta. Mcrounuku cBeta. [IpsMonmHEtHOE pacnpoCTpaHEHUE CBETA.
3atmenust Cousiaiia u JIynel. Otpakenue ceera. [lnockoe 3epkano. 3aKOH OTpaKEHHS CBETA.
[Ipenomiienne cBera. 3akoH npenomieHus cBeta. [loHoe BHyTpeHHEE OTpa)KE€HUE CBETA.
Hcnonp30BaHue MOJTHOTO BHYTPEHHETO OTPAXKEHUS B ONITHYECKUX CBETOBOJIAX.
Jlunza. Xox nydueir B JsmH3e. OnTHyeckas cuctema (oroammapara, MHKPOCKONa H
Teneckomna. ['1a3 kak ontuyeckas cucrema. bin3opykocTs U JaIbHO30PKOCTb.
Paznoxxenue 6enoro ceta B criekTp. OnbiTel HptoToHa. ClioskeHnEe CIIEKTPaIbHBIX [IBETOB.
Jucnepcusicsera.
emoncmpayuu.
[IpssMOIMHENHOEPACTIPOCTPAHEHUECBETA.
OtpaxxeHuecBera.
[Tonyuenue n300pakeHHit B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomnenuecsera.
OnTuyecKuiicBETOBO/I.
Xox mydeii B coOuparolieit TuH3e.
XoJ nyder B pacCEeUBarOLLEH JIMH3E.
[Tonyuenue n300pakeHH ¢ TOMOIIBIO JIUH3.
[Mpunnun neiictBus dporoanmnapara, MUKpPOCKOTIA U TEJIECKOTIA.
0.  Mopensriasa.
1.  PaznoxeHue 6enoro cBeTa B CIIEKTP.
12.  Tlomydenue 6enoro cBeTa MPU CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopusiepadbomot u onvimel.
1. HccnenoBanue 3aBUCUMOCTH YIJla OTPaKEHHsI CBETOBOTO JIyda OT yrija HaJeHHUs.
2. N3ydeHne xapakTepuCcTUK N300pakKeHHsI IPEIMETa B TNIOCKOM 3epKajie.
3. HccnegoBanue 3aBUCUMOCTH YIJla MPEIOMIICHHS] CBETOBOTO Jiyda OT yrja MajJeHUs Ha
TPAHUIIE «BO3AYX—CTEKIIO».
4. [Tonyuenue n300pakeHH ¢ TOMOIIBIO COOMPAIOIIEH TNH3HI.
5. Omnpenenenre (HOKYCHOTO PaCCTOSHUS M ONTUYECKON CHIIBI COOUPAIOIIEeH TUH3BI.
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6. OMnBITH IO PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKTP.
1. OnbITHl MO BOCHPUATHIO IBETa MPEIAMETOB IpPHU HMX HAONIONCHUM Yepe3 IBETOBHIC
GUIBTPHIL.

Paznea 12. KBaHnToBLI€e IBJICHHUS.

OmnbiThl Pesepdopaa u nimanerapuas moaens aroma. Moaens atoma bopa. Hcnyckanue u
IOTJIONIEHUE cBeTa aTOMOM. KBaHThI. JIMHENYaThIe CIEKTPHI.

PamnoaktuBHOCTh. Anbda-, Oeta- U ramma-uznydeHus. CTpoeHHE aTOMHOIO sapa.
Hykionnas wmopnens aromuHoro sigpa. M3otomsl. PaawoaktuBHble npeBpaimeHus. Ilepuon
roJypacnaaa aTOMHBIX sIep.

SnepHble peakiuy. 3aKOHBI COXPAHEHUS 3apsI0BOIO U MAacCOBOI'O YKCEN. DHEPrus CBS3U
aToMHbIX sjaep. CBs3p Macchl W sHepruu. Peakuuu cuHre3a u aeneHus sjep. VMcrounuku
sHepruu CoJiHIA U 3BE3L.

SAnepHas sHepreTuka. JleicTBUS paMOAKTUBHBIX U3JIyYEHHUI HA )KUBBIE OPTaHNU3MBI.

Jemoncmpayuu.

1. CrieKTphIM3IIydYeHHUs U TOTJIOICHHUS.

2. CrieKTphIpa3Iu4HbIXa30B.

3. CrnexTpBoaopoia.

4, Ha6nronenue tpexoB B kamepe Bubcona.

5. PaboTtacuéTunkanoHU3UPYIOIINXU3ITYYEHUH.

6. Peructpanus nznydeHus NpupoJHbIX MUHEPAJIOB U MPOJTYKTOB.
Jlabopamopnwviepadomul u onvimel.

1. Habntoenue CriomHbIX U JIMHEHYaThIX CIEKTPOB U3JIy4EHUSI.

2. HccnenoBanue TpeKoB: H3MEpPEHHE OSHEPIMM YacTUIBI 1O TOPMO3HOMY MyTH (1O

dboTtorpadusim).

3. N3mepenuepaanoakTuBHOTO(OHA.

IToBTOPUTENIbHO-00001IAKIIUIAMOAYIb.

[ToBTOpUTENBEHO--0000IIAOIIMI  MOIYJIb TpPEAHA3HAYCH Uil  CHCTEMAaTH3allid U
0000IIeHUsT TPEMETHOTO COJICPIKAHMSI U OTIBITA JIESTETLHOCTH, PHOOPETEHHOTO MIPH U3yYCHHUU
BCEro Kypca (pu3mkm, a Taxke IS TMOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHY I10
(dbusuke st 00yJaroIIMXCsl, BRIOPABIINX 3TOT YY€OHBIN MPEAMET.

[lpy wW3y4YeHWUM [JaHHOTO MOXYJIS PEATM3YIOTCS W CHCTEMATH3HPYIOTCS  BHIBI
NEATENbHOCTH, Ha OCHOBE KOTOPBIX OOECIeYMBaeTCS JOCTHDKEHHE MPEIMETHBIX H
MeTanpeIMeTHBIX TUTAHUPYEMBIX pe3yabTaToB o0yueHus, bopmupyercst
€CTeCTBEHHOHAYYHAsTPAMOTHOCTh: OCBOCHHME HAYYHBIX METOJIOB WCCJICIIOBAHUS SIBJICHUUN
NPUPOJBl U TEXHUKH, OBJIAJCHUE YMEHHSIMH OOBSCHATh (U3UYECKUEC SIBICHHS, MPHMEHSS
MOJIyYCHHBIC 3HAHUS, PEIaTh 3a/1a41, B TOM YHCIIC KAUECTBCHHBIC U 3KCIIEPUMEHTAIILHBIC.

[TpuHIMNIHATIEHO NIESTETLHOCTHBIN XapaKTep JaHHOTO pa3jiela pealin3yercs 3a CUYET TOro,
YTO 00y4YaroIIHecs BBITIOIHSIOT 3aaHusl, B KOTOPBIX UM TPEIIaracTcs:

Ha OCHOBE TOJTYYCHHBIX 3HAHUW PacIiO3HABATh U HAYYHO OOBSACHATH (PU3UUCCKUE SBICHUS
B OKpYIKarolel Ipupo/ic U IOBCEAHECBHOW KHU3HH,

WCIIOJIb30BaTh HAYYHBIC METObI UCCIICAOBAHUS (PU3UUYECKUX SIBJICHUH, B TOM YHUCIE IS
MIPOBEPKHU THIOTE3 U MOTYICHHS TEOPETUUECKIX BBIBOJIOB;

OOBSCHATH HAyYHBIE OCHOBBI HambOojee BaXHBIX JOCTHKEHUI COBPEMEHHBIX TEXHOJIOTHH,
HampuMep, MPAKTUYECKOTO HCIOJIB30BaHUSA PA3MUYHBIX HCTOYHHUKOB JHEPIMM Ha OCHOBE
3aKOHA MPEBPAIIEHUS U COXPAaHEHHs BCEX M3BECTHBIX BUIOB SHEPTHH.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O TIPEIMETA
JIMUHOCTHBIE PE3VYJIbTATBI B YACTU:
1) naTpHOTHYECKOr0 BOCTIUTAHUS
- MPOsIBJICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHUICKON (PH3NUECKOit
HayKH;
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= IIEHHOCTHOE€ OTHOIIEHHE K JOCTHKEHUAM POCCUHUCKUX YUEHBIX--(DU3UKOB;
2) rpa’KIaHCKOr0 U JYXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:
- TOTOBHOCTh K aKTMBHOMY YYacTHIO B OOCYXICHHMH OOIIECTBEHHO3HAYMMBIXH 3ITUYECKUX
npo0JieM, CBA3aHHBIX ¢ MPAKTUYECKUM PUMEHEHUEM JOCTHKEHUH (PU3HKH;
- 0CO3HAHUE Ba)KHOCTH MOPAJIbHO--ITUUECKUX IPUHIUIIOB B JIEATEIBHOCTH YUEHOTO;
3) 3cTeTH4eCcKOro BOCIMTAHMS:
- BOCIPUATHE 3CTETUYECKHX KAauecTB (PU3UUYECKOW HayKu: €€ TapMOHMYHOTO IOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTU;
4) IEeHHOCTH HAYYHOT0 MO3HAHMA:
- 0CO3HaHUE [IEHHOCTH (PM3UYECKON HayKU KaK MOILIHOTO MHCTPYMEHTA O3HAHUS MUPA, OCHOBBI
pPa3BUTHUS TEXHOJOTHH, BAXKHEUILIEH COCTABIISAIOIIEH KYJIbTYpHI;
- pa3BUTHE HAyYHOU JII0003HATEIBLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON JESITEIbHOCTH;
5) popmupoBaHus KyJbTYPbI 310POBbSI 1 IMOLHOHAJBHOIO 0JIATONOTYYHS:
- OCO3HAaHHME LIEHHOCTHU 0E30MacHOTO 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOIMYECKOM MUDE,
BAKHOCTH IpaBWJI O€30MacHOTO MOBEIEHUS Ha TPAHCIOPTE, Ha JOporax, ¢ 3JEKTPUUECKUM U
TEIJIOBBIM 00OpPY/IOBAaHUEM B JIOMAILIHUX YCIIOBHUSX;
- c(hopMHUpOBAaHHOCTH HaBBIKA pedaeKCUM, MPU3HAHKWE CBOETO MpaBa HA OMMUOKY U TAaKOTO XKe
IpaBa y Ipyroro 4ejoBeKa;
6) TPy10BOr0 BOCIIUTAHMS:
- aKTUBHOE Y4YacTHE B pEIIEHUU MPaKTUYECKHX 3aJad (B paMKax CEeMbH, 00pa3oBaTelbHOMN
OpraHu3aliy, ropoja, Kpas) TeXHOJIOTHUECKON U COIMabHOM HaIlpaBIEHHOCTH, TPEOYIOIUX B
TOM 4Hucie U PU3NUEeCKUX 3HAHUM;
- UHTEpEeC K MPAKTUYECKOMY U3ydeHUIo podeccui, CBA3aHHbIX C GU3UKOMH;
7) 3K0JIOTHYeCKOr0 BOCIIMTAHUS:
- OpuUeHTalMs Ha NpUMEHEeHHEe (U3MYeCKUX 3HAHMW JUIsl pelleHus 3ajady B 00JacTu
OKpYXarollel cpefpl, MJIAaHUPOBAHUS MOCTYNKOB M OLEHKH MX BO3MOXHBIX IOCIEICTBUM IS
OKpY’Karollenl Cpeibl;
- 0CO3HAHUE II100AILHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX pelieHus;
8) apanTanuu K U3MEHSIOUIUMCS YCJIOBUAM COIMATBHON M IPUPOJIHOM Cpeabl:
- HOTPEOHOCTH BO B3aUMOJICHCTBUU IPH BBINOJIHEHUU HUCCIEIOBAHUN U MPOEKTOB (HHU3MUECKOM
HaIlPaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSAM JPYTHUX;
- TIOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO NEATEIbHOCTB;
- MOTpeOHOCTh B ()OPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Hciie GOpMYIUPOBATH UJEH, MOHATHUS,
TUNOTE3bI O (PU3UUECKUX 0OBEKTAX U SIBICHUSX;
- 0co3HaHUe 1eUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acTH (DU3HKHY;
- IJIAaHUPOBAHUE CBOETO Pa3BUTHUS B MPHOOPETEHUU HOBBIX (DU3MUECKUX 3HAHUM;
- CTpeMJICHHE aHAJIM3UPOBATh U BBISBIATH B3aMMOCBSI3M MPHUPOJIbI, OOIIECTBA U YKOHOMHUKHU, B
TOM YHCJI€ C UCIOJIb30BaHNEM (PU3NYECKUX 3HAHUM;
- OLIGHKA CBOMX JICHCTBUI C YUETOM BIIMSHUS HA OKPYKAIOILIYIO CPEy, BO3MOXKHBIX TTI00aTbHBIX
OCJICACTBUH.

METANPEIMETHBIE PE3YJIbTATbBI

IHo3naBaTebHBIE YHHBEpPCAJbHbIE Y4eOHbIE 1eHCTBUSA
Ba3oBble jJornueckue aeiicTBUA:

° BBIABJIATH U XapaKTCPU30BaATh CYHICCTBCHHBIC IIPU3HAKU 00BEKTOB (HBHCHHﬁ);

L4 YCTaHABJIMBATb CyH_IeCTBeHHBII\/'I IMPU3HAK Knaccn(bm(aunn, OCHOBaHUIA OJIA 0606IJ_ICHI/I}I )51
CpaBHCHHA,

L4 BBIABJIATE 3aKOHOMCPHOCTU U IIPOTHUBOPCYHA B PACCMATPUBACMBIX (baKTaX, JaHHBbIX H

Ha6J'IIO,Z[eHI/I${X, OTHOCAIIMNXCA K (I)I/ISI/I‘-IGCKI/IM SBJICHUSAM,;
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° BBIABJIATE HNPUYUHHO--CICACTBCHHBIC CBSA3W IIPpU HU3YUCHUU (1)I/I3I/I‘-IGCKI/IX SIBJICHUM U
IMpoHeCCOB, ACIATh BBIBOALI C UCIIOJIb30BAHUEM JCAYKTUBHBIX U UHAYKTUBHBIX yMOSaKJHO‘ICHPIfI,
BBIABUT'AaTh T'HIIOTE3bI O B3AUMOCBA3AX (1)I/ISI/II-ICCKI/IX BCIINYUH,
J CaMOCTOSITEIIBHO BBIOMPATh CIIOCO0 pemieHus yueOHOH (u3nveckoit 3amaun (CpaBHEHUE
HECKOJIbKMX BapUaHTOB PEIICHHs, BBIOOp Hambosiee MOIXOMIAIIEr0 C y4€TOM CaMOCTOSTEIBHO
BbIJICJIEHHBIX KPUTEPUEB).

Ba3zoBblenccienoBaTe/IbCKHENECTBHSA:

J MCII0JIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIILCKIUI HHCTPYMEHT TIO3HAHWS;

. MIPOBOJUTH IO CAMOCTOSITEIBHO COCTABJIIEHHOMY IUIaHY OIIBIT, HECJIOKHBIN (PU3HUECKU
IKCIIEPUMEHT, HEOOJIBIIIOE HCCIIEI0BaHNE (PU3UMUECKOTO SIBJIICHUS,

. OIIEHMBAaTh HAa NPUMEHMMOCTh M JIOCTOBEPHOCTh MH(OpPMAIMIO, MOJIYYEHHYIO B XOJ€
WCCIICIOBAHUS WITH DKCTICPUMEHTA,;

J CaMOCTOSITEIIEHO (DOPMYITUPOBATh OOOOIICHHS M BBIBOJIBI IT0 PE3yIbTaTaM MPOBEAEHHOTO
HaOJIOIEHUS, OTIBITA, MCCIICAOBAHNS,

J MIPOTHO3UPOBATH BO3MOXKHOE JalbHEHIIee pa3BUTHE (DU3MUSCKUX MPOI[ECCOB, a TAKKE

BBIJIBUTATh MIPEIIOIOKEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX M KOHTEKCTaX.

PadoTa ¢ undopmanmeii:
o MPUMEHSTh PA3JIMYHbIE METO/bl, MHCTPYMEHThI W 3amlpochl MpH MOHCKe U OoTOOpe
nH(pOpMaLIUY WIH JaHHBIX C YYETOM MPEAIoKEeHHON yueOHOo! (r3nueckoit 3a1a4u;
J aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh W HHTEPIPETUPOBATH WH(GOPMALMIO Pa3IMYHBIX
BUJIOB M (POPM TpEACTaBICHUS;
. CaMOCTOSITENIbHO BbIOMpaTh ONTUMAJIbHYIO (GOpPMY NpEACTaBI€HUS HHPOPMALMU U
WJUTIOCTPUPOBATH pelIaeMble 33auld HECIOKHBIMU CXEMaMH, AUarpaMMaMy, UHOU rpadukoi u
UX KOMOMHAIUSAMU.

KoMMyHMKaTUBHbIEYHHBEpPCAJIbHbIeyUeOHbIeIeliCTBHS:
. B XOJie OOCYXJeHUus Yy4eOHOro Marepuaja, pe3yJabTaToB JIa0OpaTOpHBIX padboT u
MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYXJaeMOW TeMbl U BBICKAa3bIBaTh WJEH,
HalleJICHHbIE Ha pellieHue 3aJa4u U MoJIepKaHne OaroxenareaIbHOCTH OOLIeHHUS;

J COMOCTABJIATh CBOM CYXKACHHUS C CYXKICHUSMU JPYIMX YYaCTHHKOB JHAJIOra,
0oOHapyXMBaTh pa3IMn4yKe U CXOACTBO MO3UIIMIA;

J BBIPa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX;

J nyOJIMYHO  TMPEACTaBIATh  PE3yJAbTaThl  BBINOJIHEHHOTO  (DU3MYECKOro  OIbITa
(aKcriepuMeHTa, UCCleI0BaHuUs, IPOEKTA);

J MMOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIMBUIYAIbHONW pabOThl IpU
pElIeHUH KOHKPETHON (hPrU3HUecKoil mpoOiIeMbl;

. NPUHUMATh IEJIU COBMECTHOH JEeSATENbHOCTH, OPraHW30BbIBAaTH JEHCTBUS MO €&

JOCTHKEHHIO: PaCIpeNeNiaTh POJH, OOCYX AATh MPOLECCHl U Pe3ylbTaThl COBMECTHON pabOTHI,
0000111aTh MHEHHUS HECKOJIbKUX JIFOIEH;

L4 BBIIIOJIHATE CBOK 4YacCTb pa6OTBI, AOCTHUTrasA Ka4YCCTBCHHOI'O PpE3yiibTaTa II0 CBOCMY
HaIIpaBJICHUIO 1 KOOPAUHUPYA CBOU ,Z[eﬁCTBHH C ApYIr'uMH YJICHAMU KOMaH/bI;
L4 OIICHMUBATHb KAa4€CTBO CBOCIO BKJIaJa B O6II.[PII>'I MMPOAYKT IO KPpUTCPUAM, CAMOCTOATCIBHO

c(OpPMYINPOBAHHBIM Y4aCTHUKAMH B3aUMOJEHUCTBHSL.
PeryasiTuBHBIC YHHBepCaJbHbIC y4eOHbIE NeiiCTBUSA

Camoopranm3anus:
o BBISIBIISITH MPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CHUTYaIUSAX, TPEOYIOIUX Ui PeUIeHUs
(bu3MUYECKUX 3HAHMIA,
o OPUEHTHUPOBAThCSA B Pa3IUYHBIX TOJIXOJaX MPUHATHS pelieHud (MHAWBHIyaTbHOE,
MIPUHSATHE PEIICHUs B TPYIIe, IPUHITHE PEIICHUI TPYIIOi);
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. CaMOCTOSITEJIbHO COCTaBIISITh AJNTOPUTM peHIeHUs (PU3MYECKOM 3ajaud WM IUTaHa
UCCIIEIOBAaHUSI C  y4€TOM HUMEIOIIUXCA PECYpCOB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMeHTHUPOBATh MpEAIaracéMble BapUaHThl PELLICHUI;

J JenaTh BEIOOP M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.
CaMOKOHTPOJIb, SMOLMOHAIbHBIUHTEIIEKT:
J JaBaTh aJICKBATHYIO OI[CHKY CHUTYallMH | MpeyIaraTh IjiaH €€ n3MEeHEHMS,
J OOBSICHATH MPUYUHBI JOCTIKEHHS (HETOCTIKEHHSI) PE3YyNIbTaTOB JIEATEIILHOCTH, 1aBaTh
OILICHKY IPUOOPETEHHOMY OIIBITY;
J BHOCHTH KOPPEKTUBBI B JICATEIHHOCTh (B TOM YHCIE B XOJ BBHIMOJHEHHS (DU3MYECKOTO

WCCIICIOBAaHUSl WIIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENLCTB, M3MEHHMBIIUXCS CHUTYalWH,
YCTaHOBJIEHHBIX OLIMOOK, BOSHUKIINX TPYIHOCTEH;

o OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUAM;

. CTaBUTb ce0sl Ha MECTO JIPyroro 4ejaoBeKa B XOJE CIOpa WM JUCKYCCHHM Ha HAy4HYIO
T€MY, IOHUMaTb MOTHBBI, HAMEPEHUS U JIOTUKY IPYTOro;

. NpU3HaBaTh CBOE TMpaBO Ha OMMOKY MpU peleHUH (U3NYECKUX 3aJad WU B

YTBCPKACHUAX Ha HAYUYHBIC TCMbI U TAKOC K€ IIPpaBO APYyroro.

MNPEIMETHBIE PE3YJbTATHBI

K koHiy oOyuenuss B 7 Kjacce mpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxatb c(QOPMHPOBAHHOCTH Y OOYUJAIONIUXCS YMCHHI:
o WCIIOJIb30BAaTh  TOHATHS: (PU3WYECKHE H XUMHYCCKHE SBIICHUS, HaOJIIOJCHHE,
IKCIIEPUMEHT, MOJICITh, THITOTE3a, SAMHHIIBI (DU3MUSCKUX BEIIMYUH, aTOM, MOJICKYJIa, arperaTHbIe
COCTOSIHMSI  BemiecTBa  (TBEpIOE, IKHUAKOE, Ta3000pa3HOE), MEXaHWYECKOe JBUKCHHUE
(paBHOMEpHOE, HEPAaBHOMEpPHOE, MPSIMOJIMHEIHOE), TPAeKTOpHUs, PaBHOACWUCTBYIOIIAs CHJIA,
nedopmarus (ynpyras, IiIacTUIECKas ), HEBECOMOCTb, COOOIIAIONTNECs COCY/IbI;
. paznuuath sBieHUsS (IudQy3us, TETUIOBOE ABMKEHUE YACTHI] BEIICCTBA, PAaBHOMEPHOE
JBUKEHHE, HEpaBHOMEPHOE IBMKEHHE, WHEPILMs, B3aUMOJCHCTBHE TeJ, paBHOBECHE TBEPIBIX
TeJ € 3aKperIEHHOW OCBhIO BpalleHMs, Tepeada JaBieHUs] TBEPIBIMHU TeJIaMH, >KUIKOCTSIMH U
razamu, armocepHoe AaBiieHHE, TUIaBaHHUE TeJ, MPEeBpPALICHUS MEXaHMYEeCKOW SHEPruu) Io
OMHMCAHUI0O WX XapaKTEPHBIX CBOICTB W HAa OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIMX JaHHOE
(buznyecKkoe sIBICHUE;
J pacrno3HaBaTh MPOSIBICHUE M3YyYCHHBIX (PU3UUECKUX SBJICHHUM B OKpYXKarolleM MHpe, B
TOM yHclie pU3nYecKHe SBJICHUS B IPUPOJE: IPUMEPHI IBIKEHUS C PA3IMYHBIMU CKOPOCTSIMU B
KUBOM M HEXHMBOW MpHUpOJE, ACWCTBHE CHJIBI TPEHUS B MPUPOJE U TEXHUKE, BIUSHUE
aTMOC(epHOro JaBJICHUs Ha XUBOW OpPTraHU3M, IUIaBaHUE PbIO, pplyaru B Teje YelOBEKa, MPHU
TOM TMEPEBOJUTH MPAKTHUYECKYIO 3aJadyy B YueOHYIO, BBIJICNATH CYIIECTBEHHBIE CBONCTBA
(mpu3Haku) PU3NYECKUX SBIICHUA;
. OTHCHIBATh M3y4YCHHBIC CBOICTBa Tel U (PU3HUECKUE SBICHUS, UCIOJB3YS (U3UYECKUE
BEITMYMHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BpeMs, MyTh, CKOPOCTh, CPEIHSSI CKOPOCTD,
CHJIa YIIPYrOCTH, CHUJIa TSDKECTH, BEC Tela, CHiia TPEHUSs, JaBlieHue (TBEPAOIO Tena, *KUAKOCTH,
ra3a), BBHITAJIKUBAIONIAS CUJIa, MEXaHU4ecKas paboTa, MOIIHOCTbH, IJIEUO CHJIbI, MOMEHT CHUJIbI,
KO3 (GUIIMEHT TOJIE3HOT0 ACWCTBHS MEXaHM3MOB, KMHETHYecKas M TMOTEHIUaJIbHAs dHEpPrus),
MpU OMHUCAHUM TMPaBUJIBHO TPAKTOBATh (U3WYECKHI CMBICI HCHOJIB3YEMbIX BEIUYHH, HX
0003HaYeHHs] U €IUHUIBI (PU3MUECKUX BETUYHMH, HAXOAUTH (OPMYIbI, CBSA3BIBAIOIINE JaHHYIO
(U3MYECKYI0 BETHYHUHY C JAPYTUMHU BEIMYMHAMH, CTPOUTH I'papUKH U3y4E€HHBIX 3aBHCHUMOCTEM
(U3MYECKUX BEINYUH;
o XapaKTepu30BaTh CBOMCTBA Tel, (PU3UUYECKUE SIBJICHUS W TPOIIECCHI, HCIIONb3Ys MIPaBHIia
CIIOXEHHsI CUJI (BJIOJIb OJHOM MpsiMOif), 3akoH ['yka, 3akoH [lackans, 3akoH ApxuMena, IPaBHIIO
paBHOBecHS pblyara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXAHHUKH, 3aKOH COXPaHEHUS MEXaHHMYeCKO il
SHEPruH, TMPH OSTOM JaBaTh CIOBECHYI0 (OPMYIHMPOBKY 3aKOHAa U 3alHUCBIBATH €ro
MaTeMaTH4eCKOe BBIPAKECHUE;
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J OOBSICHATH (pU3MUYECKHE SIBICHUS, IPOLIECCHI M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTYyallMll IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh IPUYUHHO--CIIEICTBEHHBIE
CBSI3M, CTPOUTH O0BSACHEHNE U3 1—2 JOTrMYECKUX 1IAaroB ¢ Onopoil Ha 1—-2 U3y4yeHHbIX CBONCTBA
(bu3HUYECKUX SIBIICHUH, (PU3NICCKUX 3aKOHA WJTH 3aKOHOMEPHOCTH;

. pematb pacy€THble 3a7auud B 1—2 feHCTBUA, HCIOJIB3YSd 3aKOHBI M (HOPMYJIBL,
CBSA3BIBAIOIME (U3MYECKHE BEJIMYMHBI: Ha OCHOBE aHaJIM3a YCJIOBHUS 3aJaud 3alUChIBATh
KpaTKoe YCIIOBHE, MOJICTABIATh (PU3MUYECKHE BEIWYHHBI B (HOPMYIIBI M MPOBOIUTH PACUETHI,
HAXOJUTh CIIPABOYHBIE IJaHHBIE, HEOOXOAUMBIE JJIs PELLICHUS 3314, OLIEHUBATh PEAINCTUIHOCTh
MOJTY4eHHOU (U3MUECKOUN BEIIMUNHBI;

J pacrno3HaBaTh MPOOIEMbl, KOTOPbIE MOKHO PEIIMTh IPU NOMOIIU (PU3HUYECKUX METOJIOB,
B ONMCAaHUU HCCJIEOBAHUS BBIJCIATH MPOBEPAEMOE IMPEAINOJIOKEHNE (TUIOTE3Y), pa3indarh U
MHTEPIPETUPOBAThH MOTYUYECHHBIN pe3y/nbTaT, HaXOAUTh OIIMOKU B XOJ€ ONBITA, JIeJaTh BBIBOIbI
10 €T0 pe3yabTaTaM;

J MIPOBOJUTH OMBITHl MO HAOMIONEHUIO (U3NYECKUX SBICHUM WM (U3NYECKUX CBOMCTB
Ten: GOpMyIupOBaTh MPOBEPSEMBIE MPEANONI0KEHHSI, COOMpPATh YCTAHOBKY U3 IPEIOKEHHOTO
000py10BaHus, 3aMUChIBATh X0/ OIBITa U (POPMYIUPOBATH BBIBOJIBI;

J BBITIOJIHATE TPSIMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHM, MAaccChl Tena, 00bEéMa, CUJIBI U
TEeMIIepaTypbl C UCIOJIb30BAHUEM aHAJIOTOBBIX U HU(PPOBLIX MPHOOPOB, 3aUCHIBATh MOKa3aHUS
MPpUOOPOB ¢ YIETOM 3aJaHHOM aOCOTIOTHON MOTPENTHOCTHA U3MEPECHHU;

° MPOBOJIUTHh HCCJICIOBAHUE 3aBUCUMOCTH OJHOU (PM3WYECKOW BEIWYWUHBI OT JPYroul C
WCIOJIb30BAHMEM MPSIMBIX U3MEPEHUI (3aBUCUMOCTH ITyTH PaBHOMEPHO JBIXKYIIETOCs Teia OT
BpEMEHHU JIBIDKEHUSI Tella, CHJIbI TPEHHUS CKOJIbKEHHs OT Beca Teja, KadecTBa o0OpaboTKu
MOBEPXHOCTEN TEJ W HE3aBHUCHUMOCTHU CUJIbl TPEHHS OT IUIOIIAIU COMPUKOCHOBEHMSI TEJ, CHUJIbI
YOPYrOCTH OT YAJUHEHUS MPY>KUHBI, BHITAIKUBAIONICH CHJIbl OT 00bEMa MOTPYKEHHOM yacTH
Tela U OT IUIOTHOCTH J>KUJIKOCTH, €€ HE3aBHMCHUMOCTH OT IUIOTHOCTH Tejla, OT TJIyOMHBI, Ha
KOTOPYIO MOTPYKEHO TEJO, YCIOBHH IIaBaHUS TeJs, YCIOBHI paBHOBECHs pblyara u OJOKOB),
y4acTBOBAaTh B IUIAHHPOBAHUU Y4eOHOTO HCCIIEJOBaHMS, COOMpaTh YCTAHOBKY W BBIMOJHSTH
U3MEpeHus, Cleays MPeAJoKeHHOMY IUIaHy, (UKCUpPOBaTh pE3yNIbTaThl MOJYyYEHHOU
3aBUCHUMOCTH (DU3MYECKUX BEJIWYUH B BHJIE NPEUIOKEHHBIX TaOnui U TpaduKoB, JeNaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEOBAHUS;

J MIPOBOJUTh KOCBEHHbIE HW3MEpPEeHHUs] (U3NYECKUX BEJIMYMH (IUIOTHOCTH BELIECTBA
KUJKOCTU U TBEPIOTO Tella, CHJIa TPEHUS CKOJBKEHHUS, JaBICHHE BO3JlyXa, BBITAJIKWBAOIIAsS
CWIa, ACWCTBYIOIIAs Ha MOTPYKEHHOE B JKUIKOCTH TEJN0, KOAIPQPHUIIMEHT IMOJIE3HOTO NeHCTBUS
MPOCTBIX MEXAHHM3MOB), CIEAYS MPEAJOKEHHOW WHCTPYKIMH: MPH BBIMOJIHEHUU HW3MEPEHHI
coOuparh SKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIUUCIISITH 3HAUEHUE NICKOMOW BEJIHYMHBI,

. coOnrofaTh mpaBWia TEXHUKM Oe3omacHOCTH mpu  pabore ¢ J1abopaTOpHBIM
obopynoBaHuem;
. yKa3blBaTh MPUHIUIBI JCHCTBHS MPUOOPOB M TEXHHUYECKUX YCTPOWCTB: BECHI,

TEPMOMETpP, JUHAMOMETp, COOOINAOUIMECs COCYylbl, OapoMeTp, pblyar, IOJBWXKHBIA MU
HEMO/IBM)KHBIN OJIOK, HAKIIOHHAsSI IJIOCKOCTB;

J XapaKTepu30BaTh MPUHIMIIBI ICHCTBUS U3YUYEHHBIX TPUOOPOB U TEXHUUYECKUX YCTPOHCTB
C Oomopoil Ha HX omnucaHus (B TOM 4YHcie: TMOAIMIHUKM, YCTPOICTBO BOJIONPOBOJA,
THJIPABIMYECKUI Ipecc, MAaHOMETP, BBICOTOMEp, IMOPIIHEBON HAcoC, apeoMeTp), HCHONb3Ys
3HaHUS O CBOMCTBaxX (M3MUECKUX SBICHUH M HeoOXoauMmble (U3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

J OPUBOAUTH TMpUMEpHl (HAXOOUTh HMH(OpMAIMIO O TpuUMepax) MPAKTUYECKOTO
UCMOJb30BaHUs (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM XM3HM Ul oOecriedeHus: 6e30MacHOCTH
npu oOpaiieHud ¢ NpudopaMu M TEXHHUYECKUMH YCTPOWCTBAMH, COXPAaHEHMs 3/I0POBbS U
COOJIIOJICHHUS HOPM KOJIOTMYECKOTO TIOBEJICHUS B OKPYKaIOLIeH cpene;

J OCYIIECTBIATH OTOOpP MCTOYHMKOB HH(popmaimu B VHTepHeTe B COOTBETCTBUH C
3aJJaHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE HMMEIOLIUXCS 3HAHMM W MYyTEM CpaBHEHUS
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Pa3IMYHBIX WCTOYHHKOB BBIACIATH HH(POPMAIHMIO, KOTOpas SBISICTCS MPOTHBOPEYHBON WIIN
MOJKET OBITh HEIOCTOBEPHO;
o WCIIOJIb30BaTh TMPH BBIMOJHEHUN yYEOHBIX 33/laHUll HAyYHO--TIOMYJISIPHYIO JTUTEPATypy
(U3HYECKOTO COJepXKaHUs, CIPABOYHBIC MAaTepUANbI, pecypchl ceth HHTepHET, BIIAeTh
npuéMaMy KOHCIIGKTHPOBAHHS TEKCTa, IMpeoOpa3oBaHus HWHPOpPMANMHM W3 OIJHOW 3HAKOBOU
CUCTEMBI B IPYTYIO;
. co3aaBaTh COOCTBEHHBIC KPAaTKHE MHCHbMEHHBIC M YCTHBIE COOOIICHHS Ha OCHOBE 2—3
HMCTOYHUKOB MH(MOpMamu (pU3MIECKOrO COMEpIKaHUs, B TOM YHCIE IMyOJIMYHO AeNaTh KpaTKue
COOOIEHUsT O pe3yJbTaTaX MPOCKTOB WM YYCOHBIX WCCICAOBAHMIA, MPU STOM T'PAMOTHO
WCII0JIb30BaTh M3yYCHHBIN MOHATUHHBIA ammapaTr Kypca (U3UKH, COMPOBOXAATh BHICTYILICHUE
MpE3EHTALNEN;
o MIPY BBITIOJTHEHUH YY€OHBIX MPOCKTOB W WCCIICIOBAHHWKA pPACIPENCIATh O0OSI3aHHOCTH B
TPyIIIe B COOTBETCTBUU C IIOCTABJICHHBIMH 3aJla4aMH, CJICUTh 3a BBIOJIHCHHWEM TUIaHA
JCWCTBYM, aeKBATHO OICHUBATh COOCTBCHHBINH BKJIAQJ B JICATCIILHOCTH T'PYIIBI, BBHICTPAUBATH
KOMMYHHKATHBHOE B3aMMO/ICHCTBHUE, YYUTHIBAsI MHCHHE OKPY)KAFOIIIHX.

K koHy oOyueHus B 8 kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(HOPMHPOBAHHOCTH Y OOYUAIONIUXCS YMEHHI:
o WCII0JIb30BaTh TMOHATHS: Macca W pa3Mepbl MOJICKYJ, TEIJIOBOE IBHKCHHE aTOMOB W
MOJIEKYJI, arperaTHbIe COCTOSTHUS BEIIECTBA, KPUCTAUTNISCKUE U aMOp(HBIC Tejla, HAChIIECHHBINA
Y HEHACHIIICHHBIH Tap, BIAKHOCTH BO3JyXa, TEMIIEpaTypa, BHYTPEHHSS JHEPTrUs, TEIJIOBON
JIBUTATEIb, JJIEMEHTAPHBIA JJICKTPUUYCCKUN 3apsiyl, JJIEKTPUYECKOE TI0JIe, TPOBOJHUKHA U
JMDJICKTPHUKH, TIOCTOSIHHBIN 3JIEKTPUYCCKUIA TOK, MATHUTHOE TT0JIC;
o pa3nuyath sBIICHUS (TEIUIOBOE pacIIMpPeHWe W C)KaTHe, TeIuionepeaada, TeIUIOBOES
paBHOBECHE, CMauMBaHWE, KalWUIIPHbIE SIBICHUS, HCIApPEHHE, KOHJICHCALUs, IUIaBICHHE,
KpUCTaJIM3aus (OTBEplieBaHUE), KUIIEHUE, Terulonepenaya (TeIONpOBOIHOCTb, KOHBEKLHS,
U3ITy4yeHHUE), SIEKTpPHU3aIUsl Tell, B3aUMOJCHCTBHE 3aps/iOB, JECUCTBUS ANIEKTPUUYECKOTO TOKA,
KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBHE MAarHUTOB, IEHCTBUE MAarHUTHOTO TOJISl HA MTPOBOJHUK C
TOKOM, DJIEKTPOMarHUTHas WHIYKIMS) 10 OMHCAaHUI0 MX XapaKTepHBIX CBOWCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIHX JaHHOE (PU3NYECKOE SBIICHUE;
J pacrno3HaBaTh MPOSIBICHUE M3YyYCHHBIX (PU3UUYECKUX SBJICHHUI B OKpYXalolleM MHUpPE, B
TOM uucie (U3NYecKue SBJICHHUSI B MPUPOJIE: MOBEPXHOCTHOE HATSDKEHHUE U KallWJUIIpHbIC
SBJICHUS B TPUPOJE, KpHUCTaUlbl B mpupojne, uznydenue ColiHIA, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE pOCHI, TyMaHa, WHEs, CHera, JJIEKTPUYECKHE SBJICHUSA B
aTMocdepe, 3JIEKTPUUYECTBO KUBBIX OpPraHU3MOB, MarHUTHOE MoJje 3eMiH, Apeid MOJI0COB,
pOJIb MarHUTHOTO TMOJIA Ui KU3HU Ha 3emiie, MOJSPHOE CHUSHUE, MPU 3TOM IEPEBOAUTH
MIPAKTUYECKYIO 33/1a4y B y4eOHYIO, BBIACTATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX
SIBJICHUM;
. OTHCHIBATh M3y4YCHHBIC CBOICTBa Tel U (DU3HUECKUE SBICHUS, UCIOJB3YS (U3UUYECKUE
BEITMYMHBI (TEMIepaTypa, BHYTPEHHSSI SHEPTUsl, KOJIHMYECTBO TEIUIOTHI, YAeIbHas TEMI0EMKOCTh
BEIIECTBA, yAeNbHAs TEIUIOTa IUJIABJICHUS, YJAeJIbHAs TEIUIoTa MapooOpa3oBaHMs, YyAeIbHAas
TEIUIOTa CropaHusi TOIUIMBA, KOA(D(UIMEHT TMOJEe3HOro JAEWCTBUSA TEIUIOBOW MAIIWHBI,
OTHOCHUTENIbHAs BIAXHOCTh BO31yXa, OJJIEKTPUUYECKUN 3aps], CHJIA TOKa, DIEKTPHUECKOe
HampspKeHHWe, COMPOTHUBJICHHE MPOBOJHUKA, YIEIbHOE COMPOTHUBIEHHE BeIlecTBa, paboTa u
MOIIIHOCTh AJIEKTPUYECKOTO TOKA), MPU OMUCAHUM MPABHIBHO TPAKTOBATh (U3WYECKUII CMBICI
HCIOJIb3YeMBIX BEIMYMH, 0003HAYCHUS U €IUHUIBI PU3UUYECKUX BEIHUWH, HAXOTUTh (POPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (U3MUYECKYIO BEIMYMHY C JPYTUMH BEITUYMHAMHU, CTPOUTH TpaduKku
M3YYEHHBIX 3aBUCUMOCTEN (U3NYECKUX BEIHUNH;
o XapaKTepu30BaTh CBOMCTBA Tel, (PU3HUECKUE SIBICHUS U MPOIIECCHI, UCIOB3YSI OCHOBHBIC
MOJIOKEHHUSI ~ MOJIEKYIIPHO--KUHETUYECKOW  TEOpUU  CTPOCHUS  BEIIECTBA,  IPHUHIIUII
CYIEPIO3UINH ToJiel (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsija, 3akoH Oma ams
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ydyacTka 1enu, 3akoH Jxoyns—JIeHna, 3aKkoH COXpaHEHUs SHEPTUH, IIPU 3TOM J1aBaTh CIOBECHYIO
(bopMyITHPOBKY 3aKOHA M 3aITUCHIBATh €M0 MAaTEMaTHYECKOE BBHIPAKEHUE;

J 0OBSICHATH (PU3NUECKUE TPOIIECCHI U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CHUTYallui
IIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh IPUUYMHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHHEe M3 1—2 JIOTMYECKMX MIaroB ¢ OMOpoi Ha 1—2 M3y4EHHBIX CBOWCTBA (PH3UUECKUX
SBJICHUH, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

. pematb pacy€THble 3ajauyd B 2—3 JEHCTBUSA, HCIOJB3YSd 3aKOHBl M (HOPMYJIBI,
CBSA3BIBAIOIME (PU3MYECKHE BEJIMYMHBI: HA OCHOBE aHaju3a YCJIOBMS 3aJlaud 3alKChIBAaTh
KpaTKO€ YCJIOBME, BBISBJISTh HEJOCTATOK JAHHBIX JJIS PELIEHUs 3aJaud, BbIOMpATh 3aKOHBI U
(dbopmynbl, HEOOXOAUMBIE AJIsi €€ pelIeHUs,, TPOBOJUTH Pacu€Thl U CPAaBHUBATH IOJIYYEHHOE
3Ha4YeHHEe (PU3NIECKON BETMUUHBI C U3BECTHBIMU JIAHHBIMHU;

J pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIINUTh MPU MOMOIIU (PU3NYECKUX METOJIOB,
UCIOJIb3YSl ONUCAHHE UCCIIEIOBaHMs, BBIICNIATH MPOBEPSIEMOE MPEANOJIOKEHHE, OLEHUBAThH
MPaBUJIBHOCTH MOPs/IKa MPOBEACHUS UCCIIEOBAHMS, JIENIaTh BbIBO/IBI;

J MIPOBOJUTH OIBITHI IO HAOIOAEHUIO (PU3NYECKUX SBJICHUN WIH PU3NUYECKUX CBOMCTB Tell
(KanwiIsipHBIE SIBJICHMSI, 3aBUCHMOCTb JaBJIEHHS BO3[yXa OT €ro o0béMa, TeMIeparyphl,
CKOPOCTH IIpollecca OCTBbIBAaHWS M HAarpeBaHUsl MpH HU3IYyYEeHUM OT IBETa H3Iydaromen
(mornommaroniei) MOBEPXHOCTH, CKOPOCTh HCHAPEHHs BOJBI OT TEMIIEpPATyphl KHUAKOCTH U
wionaau e€ MOBEPXHOCTH, 3JIEKTpU3alUs TeJl U B3aUMOJEUCTBUE AJIEKTPUUYECKUX 3apsJioB,
B3aUMO/JICHICTBUE TOCTOSIHHBIX MAarHUTOB, BHU3yaJlM3alllsl MarHUTHBIX TI0JE€H MMOCTOSIHHBIX
MarHuToOB, JEWCTBUS MAarHWTHOTO IOJIA Ha MPOBOJAHHMK C TOKOM, CBOWCTBA 3JEKTPOMAarHMTa,
CBOMCTBa  DJEKTPOJBUTATENs  MOCTOSHHOTO  TOKa):  (opMylupoBaTb  MpOBEpsSEMbIe
MIPENIONIOKEHNUsI, COOMpaTh YCTAaHOBKY U3 IMPEAJIOKEHHOTO0 O00OpYAOBaHHUSA, OIHUCHIBATH XOJ
OMbITa U (OPMYIUPOBATH BHIBOJIBI;

o BBITNIOJIHATE TPSIMbIE W3MEPEHUs] TEMIIepaTypbl, OTHOCUTEIbHON BIAXXHOCTH BO3/yXa,
CHJIBl TOKAa, HAMPSKEHHUs C UCHOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB M JATYMKOB (PU3UYECKUX
BEJIMYUH, CPABHUBATh PE3y/IbTaThl U3MEPEHUH C yUETOM 3aJaHHON aOCOJIIOTHON MOTPEIIHOCTH;

° MPOBOJIUTHh HCCJICIOBAHUE 3aBUCHUMOCTH OJHOW (PU3UUYECKOW BEIMYMHBI OT JAPYroil ¢
UCIOJb30BAHUEM MPSMBIX HM3MEPEHUIl (3aBUCHMMOCTb COINPOTHBIIEHUS IPOBOJHUKA OT €ro
JUIMHBI, TUIOILAAN MOTEPEYHOr0 CEYEHUS U YAEIbHOI'O CONPOTUBIICHUS BEIIECTBA MPOBOJHMKA,
CHJIBl TOKa, MJYIIEro 4epe3 MPOBOAHUK, OT HANPSKEHUs Ha IPOBOJHUKE, HCCIEIOBaHHE
IOCIEIOBATEIbHOIO W MapajuleIbHOTO  COEAMHEHUH  NPOBOJHHUKOB):  IUIAHMPOBATH
HCClIeIoOBaHUE, COOMpaTh YCTAHOBKY U BBIIOJIHATh U3MEPEHHUs, Cleays NPEeAIoKEHHOMY IJIaHy,
(buKCUpOBaTh PE3yJAbTaThl IOJYYECHHOM 3aBHCHUMOCTM B Buie TaOnull U rpadukoB, AenaTh
BBIBO/IbI 110 PE3yJbTaTaM UCCIIEI0BaHMS;

J IIPOBOJIUTh KOCBEHHbIE H3MEpeHUs (U3NYECKUX BEIWYMH (ylelbHas TEIUIOEMKOCTh
BEIIECTBA, CONpPOTHUBJIEHHE IPOBOJHUKA, paboTa M MOILHOCTh BJIEKTPUYECKOIO TOKa):
IUTAHUPOBATh M3MEpPEHHsI, cOOUPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEIys IpeUI0KEeHHOM
UHCTPYKLIMHU, ¥ BBIYUCIIATh 3HAUEHUE BEJIMUUHBL;

. coOnrofaTh mpaBWia TEXHUKM Oe3omacHOCTH mpu  pabore ¢ J1abopaTOpHBIM
obopynoBaHueMm;
o XapaKTepU30BaTh MPUHIIMIIBI ACWCTBUS U3yYCHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOHCTB

C OMopoil Ha MX omucaHus (B TOM 4YHCIE: CHCTEMa OTOIJIEHHs JIOMOB, TUTPOMETp, MapoBas
TypOHHa, aMIepMeTp, BOJBTMETP, CUETUMK AIIEKTPUUECKOW SHEPTUH, JIEKTPOOCBETHTEIbHbIE
npuOOpBl, HarpeBaTeNbHbIE HIEKTPONPUOOPHI (IPUMEPHI), SIEKTPUUYECKUE NPEAOXpPaHUTENH,
3JIEKTPOMArHUT, D3JIEKTPOJIBUTATENb IIOCTOSIHHOTO TOKa), HCIOJIb3Yys 3HaHMS O CBOMCTBax
¢u3nUecKux SBICHUNA U HEOOXOUMbIE (PU3HUECKHE 3aKOHOMEPHOCTH;

. pacro3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA M H3MEpHUTENbHbIE MPHOOPHI MO
cXeMaM M CXEMaTU4YHBIM pPHCYHKaM (KUJKOCTHBII TepMOMETp, TEepMOC, ICUXPOMETP,
TUTPOMETpP, JBUraTelb BHYTPEHHErO CrOpaHHs, 3JEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbI
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ANEKTPUYECKUX IENeH ¢ MOCIeIOBATEIIEHBIM M TapajUIebHBIM COCJAMHEHUEM JJIEMEHTOB,
pasnuyas ycIoBHBIC 0003HAYCHHSI SJICMEHTOB AJICKTPUICCKHX IICTICH;
o MPUBOJUTh TMPUMEPHl  (HAXOAWTH WHPOPMAIUIO O TPUMEpax) MPAKTHIECKOTO
WCIOJIb30BaHUsT (PH3UYCCKUX 3HAHWI B MOBCEIHEBHOM XU3HU IS OOecTieueHus: 0€30TacHOCTH
pu OOpalIeHNH ¢ MPUOOpPAMH M TEXHUYCCKUMHU YCTPOMCTBAMH, COXPAHCHUS 3J0POBbS U
COOJTIOICHUST HOPM JKOJIOTHYECKOTO TIOBEJICHUS B OKPYXKAIOIICH cpejie;
o OCYIIECTBIIATh OUCK HHPOpManu (HU3HUIECKOTO cojiepkaHusi B MIHTepHETe, Ha OCHOBE
UMEIOIUXCS 3HAaHWA W TYyTEéM CpPaBHEHHS JIOTIOJTHHTEILHBIX HWCTOYHWKOB  BBIJCIATH
nH(OPMALIHIO, KOTOPAs SBJSETCS MPOTUBOPSUNBON HITH MOXET ObITh HEJIOCTOBEPHOM;
o WCII0JIb30BaTh IPH BBIMOJIHCHUN yYCOHBIX 3aJIaHUl HAYYHO--TIONMYJISIPHYIO JTUTEPATypy
(U3HYECKOTO COJepXKaHUS, CIPABOYHBIC MAaTepUANbI, pecypchl cetu HHTEepHET, BIIANCTh
npuéMaMi KOHCIIEKTHPOBAHHUS TEKCTa, MPeoOpa3oBaHus HHPOPMAIMHM W3 OJHOW 3HAKOBOU
CUCTEMBI B JIPYTYIO;
) co3/1aBaThb COOCTBEHHBIE MHCHbMEHHBIE U KpAaTKHE YCTHBIE COOOIIeHUs, 00001mas
WH(OPMAIIAIO M3 HECKOJIBKUX MCTOYHUKOB (PH3UUECKOTO COACPKAHHS, B TOM YHUCIIC IMyOIHYHO
MPEJICTABIATh PE3YJIbTAaThl TPOCKTHOW WM HCCIICOBATELCKON JEATeIBHOCTH, TPU ITOM
IPaMOTHO HCIIOJB30BaTh W3YUCHHBIM TMOHATHHHBINA anmapar Kypca (U3HWKH, COMPOBOXKIATH
BBICTYIUICHHE NIPE3ECHTALNENM;
o MPH  BBITIOJTHCHWH YYeOHBIX IPOCKTOB M UCCIEAOBAHWNA (PU3UICCKHX IPOIIECCOB
pacrpenenaTs 00S3aHHOCTH B TPYIIIE B COOTBETCTBUU C IMOCTABJICHHBIMH 33JJaYaMH, CIICIAUThH 32
BBITIOJTHEHUEM TUTaHA JICUCTBUH M KOPPEKTHPOBATh €ro, aJIeKBaTHO OIICHUBATH COOCTBEHHBIN
BKJIQJ] B JICATCIILHOCTH TPYIIIBI, BHICTPANBATh KOMMYHHKATHBHOE B3aWMOJCHCTBHE, MPOSBIISS
TOTOBHOCTP pa3pemaTh KOH(PIUKTHI.

K koHiy oOyuenuss B 9 Kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:
. UCIIOJIb30BAaTh TMOHSATHUS: CHUCTEMa OTcu€ra, MaTepualibHas TOYKa, TPAaeKTOPHUS,
OTHOCHUTEJIbHOCTh MEXaHWYECKOTO NBIKEHUS, nedopManus (yrnpyras, IiacTuyeckas), TpeHHe,
LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTbh U TEPErpy3KH, LIEHTP TAKECTH, aOCOIIOTHO
TBEPIOE TEJO, LIEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKUE KOJIeOaHUs U BOJIHBI,
3BYK, HH(GPA3BYK U YIbTPa3BYK, 3JIEKTPOMATrHUTHBIC BOJHBI, LIKajda 3JEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh U JTAIbHO30PKOCTh, CHEKTPhl UCIYCKaHUs U MOTJOLIeHUs, anbda-, 6era- u
raMma-Hu3JIy4eHus, U30TOIbl, A/IepHAast SHEPTeTHKA;
J pas3nuyath sBJCHUA (PAaBHOMEPHOE U HEPABHOMEPHOE MPSMOJUHEIHOE [BUYKEHHE,
PaBHOYCKOPEHHOE IMpPSAMOJIMHEIIHOE JBMXKEHUE, CBOOOJHOE TMAJeHHE Tell, pPaBHOMEpPHOE
JBUKEHHE IO OKPYXHOCTH, B3aUMOJICHCTBUE TeEJI, PEaKTUBHOE IBIDKEHHE, KojeOaTenbHOe
JIBUKEHHE (3aTyxamollhe U BBIHYXKICHHbIE KONeOaHUs), pPEe30HaHC, BOJIHOBOE JBH)KEHUE,
OTpa)kKeHHE 3BYKa, MPSIMOJIUHEHHOE pacHpoCTpaHEHUE, OTPAKEHUE U IMPEIIOMIICHHUE CBETa,
MOJIHOE BHYTPEHHEE OTpaKeHHE CBETa, paslioKeHHue Oeroro cBeTra B CIHEKTP U CIOXKEHUE
CIEKTPAJIbHBIX I[BETOB, AMCIIEPCHS CBETA, €CTECTBEHHAs PaJMOAKTUBHOCTb, BO3HHUKHOBEHHUE
JUHENYaToro CreKTpa HU3IY4YeHHs) IO OIMUCAHHI0 MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3NYECKOE SBIICHUE;
o pacrno3HaBaTh MPOSBIEHHWE M3YYCHHBIX (DM3MUECKUX SBICHUN B OKpYXaroliem Mupe (B
TOM yHclie GU3NYECKUE SBICHUSI B TIPUPO/IE: TIPUIUBBI U OTIUBEI, IBKeHUE aHeT ColHedHOH
CUCTEMbI, PEaKTHUBHOE JIBIDKEHUE >KHBBIX OPraHU3MOB, BOCHPHUSATHE 3BYKOB >KMBOTHBIMH,
3eMIIETPSICEHHUEe, CEHCMUYECKHE BOJIHBI, I[yHAMH, 3XO0, I[BE€Ta TEJ, ONTHYECKHUE SBJICHUS B
npupoje, OHOJOrMYecKoe JAeWCTBUE BUIUMOIO, YAbTPa(UOIETOBOTO U PEHTTE€HOBCKOTO
W3Iy4YeHUH, €CTeCTBEHHBIM paJWOaKTUBHBIA (OH, KOCMHUYECKHE JIy4d, pPaJAUO0aKTUBHOE
U3IydYeHUE MPHUPOJHBIX MHHEPAIOB, JEHCTBHE pPAJMOAKTUBHBIX HW3Iy4EeHHH Ha OpraHu3M
4eloBeKa), MPU ITOM MEPEBOJUTh MPAKTHYECKYIO 3a7ady B y4eOHYIO, BBIJIENATH CYIIECTBEHHBIC
CBO¥CTBa (MpU3HAKK) PU3NUECKUX SBICHUI;
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J OTMCBHIBATh M3YYECHHBIC CBOWMCTBA TElI W (PU3UUECKUE SIBICHUS, UCTONB3YS (PU3UUECKUE
BEJIMYMHBI (CPEHSS U MTHOBEHHAsI CKOPOCTh TeJla P HEPAaBHOMEPHOM JIBIKEHUH, YCKOPEHUE,
[epeMelIeHue, IyTh, YIJIOBas CKOPOCTb, CWJIA TPEHUsS, CUJA YIPYrOCTH, CHJIA TSKECTH,
YCKOpEeHHe CBOOOJHOTO TMAJIeHUs, BEC Tela, MMIYJIbC Tela, MMITYIbC CHJIBI, MEXaHHYecKas
paboTa M MOIIHOCTH, MOTCHIMAJBHAS SHEPrHs Teja, MOTHATOTO HaJ| MOBEPXHOCTHIO 3EMIIH,
MOTEHLMAJIbHAS SHEPrUsl CKATOM NPYKHUHbBI, KMHETHUYECKas SHEPrus, MOJHas MeXaHU4ecKas
SHEprus, Nepuoj M 4YacroTa KoJieOaHWM, JUIMHA BOJHBL, I'POMKOCTb 3BYKa U BBICOTA TOHAa,
CKOPOCTb CBE€Ta, I0KAa3aTejib IPEJIOMIIEHUS CpEeAbl), IPH ONHUCAHUU IPaBUIBHO TPAKTOBATh
(GU3NYIECKUN CMBICI UCHOJIB3yEMBIX BEJIIMYMH, 0003HAYCHUS U EAWHUIBI (PU3NIECKUX BEITUYMH,
HAXOJUTh (OPMYIBI, CBS3BIBAIOIINE AaHHYIO (PU3MUECKYIO BEIIMYMHY C IPYTMMH BEITMYMHAMH,
CTPOHTH TPAPUKH U3YUIECHHBIX 3aBUCUMOCTEH (PH3MUECKIX BEIUYHH;

. XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUS WM MPOIECCHI, UCMOJb3Ys 3aKOH
COXPAaHEHHUS SHEPruH, 3aKOH BCEMHPHOTO TSITOTEHUS, MPUHLMUI CYNEPIO3UIMH CUJI, MPUHIIUI
oTHocuTenbHOCTH ['ammites, 3akoHel HBIOTOHA, 3aKOH COXPAaHEHMsI HMITYJIbCA, 3aKOHBI
OTPAXKEHUS W IPEJIOMIICHHs CBETA, 3aKOHBI COXPAHEHUS 3apsAI0BOTO M MAacCOBOTO YHUCEN IpU
SIIEPHBIX pEaKLUsAX, IPU 3TOM JIaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA M 3alHCBIBATH €TI0
MAaTE€MaTHYECKOE BBIPAKEHUE;

. 00BACHATH (PM3UYECKUE MPOIECCH U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYaIlui
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIIATH MPUYNHHO--CIIEJCTBEHHBIE CBSI3U, CTPOUTH
0o0BsicHeHHEe M3 2—3 JIOTMYECKHX I1aroB C OMOpoi Ha 2—3 M3y4EHHBIX CBOMCTBA (PU3MUECKHX
SIBIIEHUH, GU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

. pemath pacué€THbIe 3a/1a4M (ONMUpPAIOIIKUEcs HAa CUCTEMY U3 2—3 ypaBHEHUN), UCIOIb3Ys
3aKOHBI M (POPMYIIbI, CBS3BIBAIOIINE (PU3NYECKUE BETMYMHBI: HA OCHOBE aHaJIN3a yCIOBHS 331a4l
3aIlUCBIBATh KPATKOE YCIIOBUE, BBISABIIATh HEAOCTAIOLINE WM M30BITOYHBIE JaHHBIE, BEIOUPATH
3aKOHbl U (OPMYINbl, HEOOXOAMMBIE Il pEIICHUs, NPOBOAUTH Pacuy€Thl U OLIEHUBATH
PEATMCTUYHOCTD MOJIy4EHHOTO 3HaUeHUsI (PU3MUECKON BEIINUHHBL,

J pacro3HaBaTh IPOOJIEMBI, KOTOPbIE MOXKHO PEIINUTh MPHU NOMOLIM (PU3UYECKUX METOJIOB,
UCIOJIb3YSl OIMCAHME HCCIENOBAaHMs, BBIICIATH IPOBEPSIEMOE MPEANOJIOKEHNE, OLICHUBATH
IIPaBWJIBHOCTh TIOPSIIKA IPOBENEHUS HCCIENOBaHUA, JAeIaTb BBIBOABI, HWHTEPIPETUPOBATH
pe3yibTaThl HAOIIOAEHUHN U OTIBITOB;

o IIPOBOJIUTH OIIBITHI 110 HAOIIOJCHUIO (PU3MUECKUX ABICHUN WK (PU3NYECKUX CBOWCTB Tel
(u3ydyeHue BTOporo 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHMsI SHEPIUH, 3aBUCHUMOCTb IE€pPHOAA
KoJIe0aHUH IPYKUHHOT'O MasiTHUKA OT Macchl rpy3a U ®KECTKOCTU MPYKUHBI U HE3aBUCUMOCTh OT
aMIUTUTYAbl MaJbIX KOJIeOaHUM, MPsIMOJIMHEHHOE paclpoCTpaHEeHUE CBETa, pa3ilo)KeHue 0esoro
CBETa B CHEKTP, U3yYE€HUE CBOMCTB M300pakeHUs B IUIOCKOM 3€pKajle M CBOMCTB M300paKeHUs
npeaMeTra B coOMparolie JIMH3e, HaOMr0IeHHe CIUIOIIHBIX U IMHEWYaThIX CIIEKTPOB U3Iy4eHUs):
CaMOCTOSTEJIBHO COOMpaTh YCTAHOBKY M3 M30BITOYHOIO Habopa 000py0BaHUs, ONUCHIBATH X0
OIIBITA U €T0 PE3yJbTaThl, POPMYIUPOBATH BBIBOJIBI;

. IPOBOJUTH MNpPH HEOOXOAMMOCTH CEpUI0 NPSAMBIX H3MEPEHMH, OIpenensis cpeaHee
3Ha4YeHHEe U3MepsieMOl BeIMYuHbI ((POKYCHOE paccTOsIHME cOOMPAIOLIEH JTMH3bI), 000CHOBBIBAThH
BBIOOD crtoco0a u3MepeHus (M3MEPHUTEIIBHOTO MPUOopa);

o MIPOBOJIUTH HCCIIEIOBAaHHE 3aBUCHUMOCTEH (PU3MYECKMX BEIMYMH C MCIOJb30BAaHUEM
IOPSIMBIX M3MEPEHMH (3aBUCHUMOCTBH MYTH OT BPEMEHHU IPH PAaBHOYCKOPEHHOM JBWKEHHU Oe3
HayaJlbHOM CKOpPOCTH, MepHoAa KoJeOaHWM MaTreMaTHMYecKOro MasTHUKA OT JUIMHBI HUTH,
3aBHCHUMOCTH yIJIa OTpa)KE€HHs CBETa OT Yrja MaJeHus M yriia MpeoMJIeHHs OT yria MajeHus):
IUTAHUPOBATh MCCIIEI0OBaHKUE, CAMOCTOSTENIbHO COOMpaTh YCTAHOBKY, (PUKCHPOBATH PE3YNIbTaThl
MOJIy4EHHOM 3aBUCHUMOCTH (PU3MUYECKHX BEIMYHMH B BHUJE TaOiMIl U IpaduKOB, J1€NaTh BBIBOJbI
10 pe3yJbTaTaM MCCIEI0BaHMUS,

. MIPOBOJIUTh KOCBEHHbIE HU3MEpeHUs (U3NYECKHX BEIMYMH (CpedHsAs CKOpOCTh U
YCKOpPEHHEe Tela IpU pPABHOYCKOPEHHOM JIBWKEHHH, YCKOPEHHE CBOOOJHOIO IaJeHHUs,
KECTKOCTH MPY)KUHBI, KO3(PYUIUEHT TPEHUS CKOJIbXKEHHs, MeXaHH4YecKast paboTa U MOIIHOCTb,
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4acToTa ¥ MEpUOJ KOJeOaHUH MaTEMaTHUECKOTO U MPYKUHHOTO MasiTHUKOB, ONTHYECKAsl CHUJIa
coOuparomeld  JUH3bL, PAJMOAKTUBHBIA  (OH): IUIAHUPOBATh HM3MEpEHHs, coOupaTh
9KCIEPUMEHTAIbHYIO YCTAHOBKY U BBIIIOJIHATH U3MEPEHMUS, CIEAYS IPEUI0KEHHOU HHCTPYKLIUHY,
BBIYMCIIATh 3HAYCHUE BEJINYMHBI U aHAIU3UPOBATh NOJYUEHHBIE PE3YIbTAThI C YUETOM 3aJJaHHOMN
IIOIPELIHOCTH U3MEPEHUN;

J coOnroAaTh IpaBWia TEXHUKHM Oe3omacHOCTH 1Hpu  pabore ¢ 1abOpaTOPHBIM
o0opynoBaHuEM;
L4 pas3iindaTb OCHOBHBIC MPU3HAKHU U3YYCHHBIX (1)H3I/II-IGCKI/IX MOHCHCﬁI MarcepurajbHasd TOUKA,

a0COJIIOTHO TBEPIOE TEJO, TOYCUHBIN HCTOUYHHUK CBETA, JIyd, TOHKAs JIMH3A, IJIaHEeTapHas MOJIECTh
aTOMa, HyKJIOHHAasi MOJIEJIb aTOMHOTO Spa;

J XapaKTepU30BaTh MPUHIIMIIBI AEWCTBUS U3yYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPONCTB
C ONopoil Ha WX omMcaHus (B TOM YHUCIE: CHMIOMETp, JATUYUKHU IOJIOKEHUS, PACCTOSHUSA U
YCKOpPEHHUs, pakera, OHXOJIOT, OYKH, [EpUCKOI, QoToanmapaT, ONTUYECKUE CBETOBO/IBI,
CIEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCMONb3ys 3HAHUS O CBOWCTBAaxX (PU3MUECKUX
SIBIICHUN U HEO0X0AUMBbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

J HCIO0JIb30BATh CXE€Mbl U CXEMAaTHYHbIE PUCYHKH H3YUYEHHBIX TEXHHUYECKHUX YCTPOMNCTB,
W3MEpPUTENbHBIX MPUOOPOB W  TEXHOJOTMYECKUX IPOIIECCOB TMPU  PEIICHUU y4eOHO--
MPAKTUYECKUX 33/1a4, ONTUYECKHE CXEMBI JJISl IOCTPOEHUS U300paKeHUH B MJIOCKOM 3epKaje U
cobuparoIei JIMH3e;

. MPUBOJUTH TMpUMEPHl  (HAXOAUTH UHGOPMALUI0 O TpUMEpax) MPaKTHYECKOrO
WCIO0JIb30BaHUS (PU3NYECKUX 3HAHMM B MOBCEAHEBHOM XHU3HU Uil oOecrieueHus: 6€e301macHOCTH
npu oOpalieHuu ¢ MNpUOOpaMM U TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAaHEHHUS 3/J0POBbI U
coOI0ICHNS HOPM SKOJIOTMYECKOTO TIOBEJIEHUS B OKpYXKalollel cpese;

o OCYLIECTBIIATh TMOUCK HHpoOpMauuu (¢u3ndeckoro coaepxanuss B MHTepHere,
CaMOCTOATENIBHO  (OPMYJIUpPYS  IMOMCKOBBI  3ampoc, HAXOOUTh IYyTH  ONpEAETICHUs
JOCTOBEPHOCTH MOJYYEHHOW MH(POPMALIMU Ha OCHOBE MMEIOLIUXCS 3HAHUN M JONOJHUTEIbHBIX
HCTOYHUKOB;

o UCIOJb30BaTh MPU BBINOJHEHUM Yy4EOHBIX 3aJaHUM Hay4HO--TOMYJSIPHYIO JINTEPATypy
(GU3NYECKOro CcoJepKaHMs, CIPaBOYHBIE MaTepHalbl, pecypchl ceTh VIHTepHeT, BiajeTh
npuéMaMi KOHCIEKTMPOBAHUS TEKCTa, MpeoOpa3oBaHus HMHGOpMAIMKU U3 OJHOW 3HAKOBOM
CHCTEMBI B APYT'YIO;

o co3/1aBaTh COOCTBEHHBIE IIMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE MH(POPMALIUU U3
HECKOJIbKUX MCTOYHHMKOB (DM3MUYECKOro COAEp)KaHMsl, MyOIMYHO MPEACTaBIATh PE3yJbTaThl
IIPOEKTHOW WJIM HCCIEeNI0BATEIbCKON JEATENbHOCTH, IPU 3TOM TIPaMOTHO HCHOJIb30BATh
M3yYEHHBbIN NMOHATUHHBIN anmnapaT U3y4aeMoro pasjena GU3UKU U COINPOBOXKIATh BHICTYIUIEHUE
Ipe3eHTaluel ¢ yu€ToM 0COOEHHOCTEH ayIUTOPUN CBEPCTHUKOB.

TEMATHYECKOE IINTAHUPOBAHHUE

7 KUIIACC
Ne KoaunvecTBouacos
K n DJIEeKTPOHHBbIE
HanmeHnoBaHuepasaeioB OHTP paK (uudgposbie)
n OJIBHBI | THYeC
/ TEeMIIPOIPaMMbI Bcero epaGor | kuepa o0pa3oBaTe/bH
blepecypchl
n bl 00TBI pecyp
Pa3nes 1.®@Pu3nka u e€ pojib B NO3HAHMH OKPYKaKOIIEro Mupa
bubnuoreka
1.1 | ®wusuka - HayKa O IPUPOJIE 2 I[HOK
https://m.edsoo.ru
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https://m.edsoo.ru/7f416194

[7f416194
bubnmoteka
1.2 | ®OusnyecKUuEBEITMYNHBI 2 I#[%Ig //m.edsoo.ru
[7f416194
bubmmoteka
13 EcTrecTBeHHOHAYyYHBIMMETOANO3HAH 5 HOK
us https://m.edsoo.ru
[7f416194
Wroronopaszneny 6
Pasnen 2.1lepBoHayajibHble CBe/IEHUSI O CTPOEHUH BellleCTBA
bubnmmoteka
2.1 | CrpoenueBeniecTBa 1 ﬁgalsf://m.edsoo.ru
[7f416194
bubnmmoreka
29 JIBr>KeHrEe U B3aMMOJICHCTBHE 5 HOK
YaCTHUIl BELECTBA https://m.edsoo.ru
[7f416194
bubnmmoreka
2.3 | ArperatHbIECOCTOSTHUSBEIIECTBA 2 ﬁ%f //m.edsoo.ru
[7f416194
Hroronopazneny 5
Paznen 3./IBu:xeHue 1 B3auMojieilicTBHe TeJl
bubnmoreka
3.1 | MexaHn4eCKOEIBUKCHHIE 3 ﬁg)ls{ /Im.edsoo.ru
[7f416194
bubnuoreka
3.2 | Wuepnus, macca, INIOTHOCTh 4 IHE[%E /im.edsoo.ru
[7f416194
bubnuoreka
3.3 | Cuna. Buapicui 14 1 ﬁ%f /Im.edsoo.ru
[7f416194
Hroronopazneny 21
Pa3nen 4./laBjeHune TBEPABIX TeJl, AKUAKOCTEH M ra3oB
[asnenue. [lepenaya naBneHust EHO?EHOTeKa
4.1 ;:si)ﬁ;mn TenaMH, JXUIKOCTIMH 1 3 https://m.edso0.ru
[7f416194
bubnuoreka
4.2 | JlaBICHUSKHUIKOCTH 5 ﬁ%f /im.edsoo.ru
[7f416194
4.3 | ArtmocdepHOoenaBieHEe 6 bubnuoreka
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https://m.edsoo.ru/7f416194
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https://m.edsoo.ru/7f416194

[HOK
https://m.edsoo.ru
[71416194
bubnuoreka
JlelficTBHE KUIKOCTH U Ta3a Ha [HOK
4.4 N 7 1 3 .
NOrpyXEHHOE B HUX TEJIO https://m.edsoo.ru
[71416194
Uroronopazneny 21
Pa3nes 5.PaGora u MOIIHOCTH. JHeprus
bubnuoreka
[HOK
5.1 | Paborta 1 MOIITHOCTH 3 1 https://m.eds00.ru
[71416194
bubnuoreka
[HOK
5.2 | TlpocTeieMexaHU3MBI 5) 1 https://m.edsoo.ru
(71416194
bubnuoreka
[HOK
5.3 | MexannveckasdHEpTrus 4 1 1 https://m.edsoo.fu
(71416194
Hroronopazneny 12
PesepBHOEBpeMs 3
OBIIEE KOJIMYECTBO YACOB I1O0 68 3 12
I[TPOTPAMME
8 KUIACC
N KoaunvecTBoyacos
B Ipa JJIeKTPOHHBbIE
I HaumeHoBaHuepa31eji0B U Koutp KTHY (undgposbie)
/ TEMIIPOrpaMMbl Bcero zﬂ:g;’; ecCKHu oﬁpasosaTenbﬂm
P epad epecypenl
n bl
OThbI
Pazpena 1.TemyioBniesiBJIeHUSA
bubmuoreka [JOK
1.1 | CrpoeHue 1 CBOMCTBABEIIECTBA 7 https://m.edsoo.ru/
7f4181ce
bu6nmoreka [JOK
1.2 | TemnoBbienpoOLIECCHI 21 1 5 https://m.edsoo.ru/
7f4181ce
Hroronopazneny 28
Pazgen 2.2JeKTpYecKHe M MATHUTHBIC SIBJICHUS
DNEKTpUUECKUE 3apsi/ibl. bubnuorexa [IOK
2.1 | 3apsoKkeHHBbIE TeNa U UX 7 1 https://m.edsoo.ru/
B3aMMOJICIICTBHE 7f4181ce
2.2 | TloCTOSTHHBINAIEKTPUUECKUHTOK 20 1 7 BH6H_H0TeKa HOK
https://m.edsoo.ru/

22



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

7f4181ce
bu6mmoreka [{OK
2.3 | MaruuTHbIEABIICHUS 6 1 15 https://m.edsoo.ru/
7f4181ce
bu6mmoreka [{OK
2.4 | DIeKTPOMArHUTHASUHIYKIUS 4 https://m.edsoo.ru/
7f4181ce
Wroronopazneny 37
PesepBHOEBpeMs 3
OBUIEE KOJIMYECTBO YACOB I10 68 3 145
I[TPOT'PAMME '
9 KJIACC
N KoauuecTBOYacon
- Ipa DJIeKTPOHHBbIE
I HanmeHnoBaHnuepasaeioB U B Konrpo ktuu | (uudposbie)
/ TEMIPOrPaMMbI cer JbHBIEP ecku | OOpa3oBaTeJbHBI
. ° a60THI epad | epecypenl
OThbI
Paznen 1.MexaHuuecKkuesiBJIeHUS
MexaHnueckoe IBHKEHUE U bubmmorexa HOK
1.1 CHOCOBLL Lo OnflcaHm 10 1 https://m.edsoo.ru/
7f41a4a6
bu6mmoreka [IOK
1.2 | BsaumoaeiicTBUETEN 20 1 3 https://m.edsoo.ru/
7f41a4a6
bu6mmoreka [JOK
1.3 | 3aKoHBICOXpaHEHUS 10 3 https://m.edsoo.ru/
7f41a4a6
Hroronopazneny 40
Pazpen 2.Mexannueckue KoJe0aHus U BOJHBI
bubmuoreka [JOK
2.1 | MexanndyeckuekoeOanus 7 3 https://m.edsoo.ru/
7f41a4a6
bubmuorexka [JOK
2.2 | MexaHUYECKHEBOJHBI. 3BYK 8 1 3 https://m.edsoo.ru/
7f41a4a6
Hroronopazaeny 15

Pa3zgen 3.3HEKTp0MaFHI/ITHOQ MOJI¢ M 3JIEKTPOMAIrHUTHBIC BOJTHBI

QHCKTpOMarHI/ITHOC IoJIC U

bu6mmoreka [JOK

3.1 eKTDOMAHITHEL BOTHEL 6 2 https://m.edsoo.ru/
STCKIPO © 5o 7f41akab

Hroromnopaszaeny 6

Pa3nes 4.CBeToBbIesiBJICHUS

4.1 | 3akoHBIpAaCIpPOCTPAHEHUACBETA 6 2 bubmorexa [IOK

https://m.edsoo.ru/
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7f41a4a6
bu6mmoreka [{OK
4.2 | JIMH3BI U OITUYECKUETIPUOOPBI 6 3 https://m.edsoo.ru/
7f41a4a6
bu6mmoreka [{OK
4.3 | PasnokeHue 0€l0TO CBETa B CIIEKTP 3 2 https://m.edsoo.ru/
7f41a4a6
Uroronopazneny 15
Paznea S.KBaHTOBbIesIBJICHUS
Hcnyckanue v MorjonieHrue CBeTa bubmmorexa [TOK
51 M - 4 1 https://m.edsoo.ru/
aToMoM 7f41a4a6
bubmmoreka [{OK
5.2 | CrpoenuearoMHOTOs/Ipa 6 1 https://m.edsoo.ru/
7f41a4a6
bu6moreka [IOK
5.3 | SlmepHbiepeakiuu 7 1 1 https://m.edsoo.ru/
7f41a4ab
Uroronopazneny 17
Paznea 6.IloBTOpuTEIbHO-00001IAI0IIHITMO1YJIb
[ToBTOpeHUE M 0000ImIEHNE bu6mmoreka [IOK
6.1 | comepxkanus Kypca ¢pusuku 3a 7-9 9 2 https://m.edsoo.ru/
KJ1acc 7f41a4a6
Hrtoronopazneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 3 97
I[MTPOI'PAMME

YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA3OBATEJIbHOI'O

NPOIIECCA

Oobs13aTe/IbHBbIE YYeOHbIe MATEPHAJIbI IJISl YYeHHKA

» ®dusuka, 7 knacc/ [epeimkua .M., UBanoB A.U., AkuronepHoe o0miecTBo «M31arenbecTBo

«IIpocserienue

» dusuka, 8 kinacc/ [epeimkua .M., UBanoB A.U., AknronepHoe o0miecTBo «M31arenbcTBo

«IIpocserienue»

» ®usuka, 9 xknace/ [epoimkun .M., I'yrauk E.M., UBanoB A.U., [lerpoBa M.A.,

AxnuronepHoe obmectBo «M3natenbeTBo «IIpocBernieHuey

Mertoanyeckue MaTepuaJIbl ISl YYUTEIs

» ®usnka, 7 kiacce/ [lepeikun .M., Banos A.U., AkiimonepHoe o0OriectBo «M31aTenbcTBO
«IIpocsemenue»

» ®usuka, 8 xknace/ [epoimkun .M., Banos A.U., AkiironepHoe o0OriectBo «M31aTenbcTBoO
«IIpocserenue»

» ®usuka, 9 xkmace/ [epoimkun .M., I'yrauk E.M., UBanoB A.U., [lerpoBa M.A.,
AxuunonepHoe o6mectBo «M3natenbetBo «IIpocBenienuey

udgposbie 06pa3oBaTe/ibHbIE pecypPchl U PeCypchbl CeTH HHTEPHET
Marepuainsl «Mos mkosa»

24



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
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

