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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpOBHE OCHOBHOT'O OOIIEro 0oOpa3oBaHHUS COCTaBJICHA Ha
OCHOBE TOJIOKEHUH M TpeOOBaHMN K pe3yjibTaTaM OCBOCHHsS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBatenbHOW Tporpammel, mpeacTaBieHHbx B DPI'OC OO0, a Takke ¢ ydérom
denepanpHOl paboyeil mporpamMmbl BocmuTaHus W KoHIEnmuu mpenomaBaHus Y4eOHOTO
npeameTa «Dusnkay.

Cogepxanme  mporpamMmbel 1Mo  ¢GU3MKE  HampaBieHO Ha  (OPMHUPOBaHUE
€CTECTBEHHO-HAYYHOW TI'pPaMOTHOCTH OOYyYaroIIMXCS M OpraHu3alvio H3ydeHus (U3MKu Ha
NeSITENIPHOCTHOW OCHOBe. B mporpamme mo (u3uke YYUTHIBAIOTCS BO3MOXKHOCTH Y4YEOHOTO
npeamera B peanusamuu  TpeboBanuit PI'OC OOO x T1IaHUPYEMBIM JIMYHOCTHBIM U
METampeIMEeTHbIM  pe3yJlbTaTaM  OOyYeHHs, a  TaKkke  MEXKIpPEAMETHbIE  CBS3U
€CTEeCTBEHHO-HAYYHBIX YUECOHBIX IIPEIMETOB HA YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHUsI.

[Tporpamma 1o ¢u3MKe yCcTaHABIMBACT paclpeieieHre yueOHOTO MarepHaja 1o rojaM
oOydenust (1Mo Kiaccam), TMpeajaracT MPUMEPHYIO IIOCIEAOBATEIIbHOCTh HM3YYCHHUS TEM,
OCHOBAaHHYI0 Ha JIOTMKE pa3BUTHUA TMPEAMETHOTO COJEpKaHus U Y4€Te BO3PACTHBIX
0COOCHHOCTEH 00yJarOIUXCs.

[Iporpamma 1o ¢u3uke pa3paboTaHa C LENbIO OKAa3aHUs METOJUYECKOM MOMOIIU
YUHUTENIO B CO3AaHUH paboyeil MporpaMMel 1o y4eOHOMY MpeIMETY .

Ou3uka SBISIETCS  CHCTEMOOOPAa3ymOIMM  JUIsl  €CTECTBEHHO-HAYYHBIX  YUEOHBIX
MIPEIMETOB, MOCKOJIBbKY (PU3NYECKUE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBICHUHN, H3y4aeMbIX
XUMueH, Ouonorueit, acTtpoHomMue u (¢uznyeckoi reorpaduel, BHOCUT BKJIAL B
€CTeCTBEHHO-HAYYHYI0 KapTHHY MHUpa, MpeAocTaBiseT Haubosee sicHble 00pa3ibl MpUMEHEHUs
HAyYHOTO METOJa MMO3HAHUs, TO €CTh CII0CO0a MOTYUYEHUS TOCTOBEPHBIX 3HAHUHN O MUpE.

OnHa W3 TIaBHBIX 3a7a4 (U3UYECKOTO 00pa30BaHUS B CTPYKType OOIIETro 0Opa3oBaHMs
COCTOMT B (OPMHUPOBAHUM ECTECTBEHHO-HAYYHOW TPAMOTHOCTH UM HWHTEpeca K Hayke Y
oOyyJaromuxcsi.

N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE TPEAINONAraeT OBJAJACHUE CIEAYIOIMIUMHU
KOMIIETEHTHOCTSIMHU, XapaKTEePU3YIOIUMHU €CTECTBEHHO-HAYYHYIO IPAMOTHOCTH:

- HAy4HO OOBSICHSITDH SIBIICHUS;

- OLICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHUS;

- UHTEPIPETUPOBATH JIAHHBIC U HCIIOIH30BATh HAYUHBIC JOKA3aTEIbCTBA JJIS MOTyUYCHUS
BBIBOJIOB.

Llenn u3ydyeHuss (UMK HA YpPOBHE OCHOBHOTO OOIIET0 00pa30BaHUs OIpeNesieHbl B
Konnenmuu npenoaaBanust yue6Horo npeamera «Pu3nka» B 00pa30BaTeIbHBIX OPraHU3AIMIX
Poccuiickoit ®enepaunu, pealn3ylOMUX OCHOBHBIE 00I1e00pa3oBaTebHble MPOTrPaMMBI,
yTBepkI€HHON pemenneM Komernn MunHucTepcTBa mpocBenieHusi Poccuiickoit @epepanuu
(mportokoin ot 3 nexabps 2019 r. Ne [TK-48H).

Hesu nzyvyenusi puU3nKu:

- TmpuoOpeTeHHe WHTepeca M CTPEMIICHHS OOYYalolIMXCs K HAYYHOMY H3yYEHHUIO
MIPUPO/IBI, PA3BUTHE UX UHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

- pa3BUTHE TIPEJCTABICHWI O HAyYHOM METOJAE TMIO3HAHUS U (OPMUPOBAHUE
HCCJIEeI0BATENIbCKOI'0 OTHOIICHUS K OKPYXKAIOUIUM SIBICHUSM;

- (popMUpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ylbTaTa M3y4eHHUS OCHOB CTPOCHUS
Matepuu U GyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;

- ¢opMUpOBaHUE MPEACTABICHUN O PO (PUIUKU JIJIsT PA3BUTHSL JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

- Ppa3BUTHE TMPEICTaBIEHUI O BO3MOXHBIX cdepax Oyaymedl npodeccrnoHaTbHOM
NEATeNIbHOCTH, CBA3aHHON ¢ (U3MKOW, TOJATOTOBKAa K JajdbHEHIIEMy OOYYEHHIO B JTOM
HaTpaBIICHUH.

JocTmxenne »3THX Lened nporpaMmbl MO (HU3MKEe Ha ypOBHE OCHOBHOT'O OOIIETO
00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIIEIYIONIIUX 3a1a4:



- TpuoOpeTeHHe 3HAaHMKW O MJAWCKPETHOM CTPOSHHHM BEIIECTBA, O MEXaHHYECKHX,
TEIUIOBBIX, DJIEKTPUYECKIX, MATHUTHBIX M KBAHTOBBIX SIBIICHUSX;

- TMpUOOPETeHHE YMEHHM OIUCHIBATh W OOBIACHATH (U3UYECKHE SBJICHHUS C
MCIIOJIb30BaHNEM TOTyUYEHHBIX 3HAHUH;

- OCBOCHHE METOJIOB pEIICHUS MPOCTEHIINX pAacYETHBIX 3a7ad C HCIOJIb30BAHUEM
(U3MYECKUX MOJIENeH, TBOPUECKUX U MPAKTUKO-OPUECHTHPOBAHHBIX 33/1a4;

- pa3BUTHE YMEHWI HaOMOJaTh MPUPOAHBIC SBICHHUS W  BBIIOJIHATH  OIIBITHI,
nabopaTopHble  pabOTBl W OKCHEPUMEHTAIbHBIE  HCCIEJOBAHMS C  HCIOJIb30BaHUEM
W3MEPHUTETBHBIX TIPHOOPOB;

- OCBOEHHE TpUEMOB paboThl ¢ HMH(popMalmend (GU3MUECKOro COAep)KaHHs, BKIIOYAs
WHPOPMAIIMIO O COBPEMEHHBIX TOCTHM)KCHUSX (DH3MKH, aHaIW3 W KPUTUYECKOE OIICHUBAHHE
uHpOpMaIINH;

- 3HAKOMCTBO €O chepamu Tpo(eCcCHOHATLHOM NESTENHPHOCTH, CBSI3aHHBIMU C (DU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAHHBIMHU HA JTOCTIKEHUSIX (PU3UUECKON HAYKH.

Ha wm3ydenne ¢usuku (6a30BbI ypOBEHb) HA YPOBHE OCHOBHOT'O 0OIIEro oOpa3oBaHMs
otBouTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeJleno), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kimacce — 102 vaca (3 gaca B HeZeio).

[Ipenyaraemelii B mporpaMMe 1o (QU3UKe MepedeHb Ja00opaTOpHBIX pabOT U OIBITOB
HOCHUT PEKOMEH/IaTEJIbHBIA XapaKTep, yUUTEIb JeJaeT BRIOOP MPOBEICHHs Ta00paTOPHBIX padoT
U ONBITOB € Yy4€TOM  HMHIUBUAYATbHBIX  OCOOEHHOCTEH  OOydYarolIuXcsi, CIHCKa
OKCHEPUMEHTATBHBIX 3aJlaHWM, TMpeljiaraeMbIX B paMKax OCHOBHOTO TOCYIapCTBEHHOTO
9K3aMeHa 1Mo (U3UKe.



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Paznen 1. ®u3uka u e€ posib B MO3HAHUN OKPYKAKILEr0 MUpPa.

®usuka — Hayka o npupoze. SBnenus npuponsl. Gusndeckue sBICHUS: MEXaHUYECKUE,
TEIUIOBbIE, AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue Benu4yMHBL. M3mepenue ¢Qusmueckux BenuuuH. Pusndeckue NPHOOPHI.
[TorpemHocTh U3MepeHnii. MexayHapoIHasi CUCTeMa €IMHULL.

Kak ¢usuka u apyrue eCTECTBEHHBbIC HAyKU U3YyYarOT MpUpoay. EcTecTBEeHHO-HAYUYHBIN
METOJl TMO3HAHUS: HAOJIOJeHUe, IOCTAHOBKA HAay4YHOTO BONPOCA, BBIABMKEHHE THIIOTE3,
JKCIIEPUMEHT [0 TMPOBEPKE THUMOTe3, OOBACHeHHWe Habmogaemoro sBieHus. Omnucanue
(bU3UYECKUX SBJICHUN C TTOMOIIBIO MOJICTICH.

Hemoncmpayuu.

1. MexaHuyeckue, TeIIOBbIE, DJIEKTPUUYECKHE, MAarHUTHBIE, CBETOBBIE SBJICHUSI.

2. dusnueckre MPUOOPHI U TPOIeaypa MPSMBIX U3MEPEHUN aHAJOTOBBIM U MHU(PPOBHIM
npudopoMm.

Jlabopamopusie pabomot u onvimel.

1. OnpeneneHue LeHbl JEICHUS HIKAIbl K3MEPUTEIHHOTO MPHOopa.

2. 3mepeHune pacCcTOsTHUM.

3. U3mepenune o0bEMa KUIKOCTH U TBEPIOTO Tea.

4. OnpenenexHue pa3MepoB MaJlbIX Tell.

5. H3mepenue TtemmepaTypbl HpHU MOMOUIM >KUAKOCTHOIO TEPMOMETpa U JaTdyHKa
TEMIIEpaTypBhl.

6. IlpoBeneHue wuccieqoBaHHs MO MPOBEPKE TUIIOTE3BI: JANBHOCTh MOJETA MIapUKa,
MyIIEHHOTO TOPU30HTAIBHO, TeM OOJIBIIIE, YeM OOJIbIIIEC BHICOTA MyCKa.

Pa3znen 2. [lepBoHayasibHble CBeJIeHUS 0 CTPOEHUHU BellecTBa.

CrpoeHue BemiecTBa: aTOMbl U MOJIEKYJbI, MX pa3Mepbl. ONbITHL, JAOKa3bIBAIOIINE
JTUCKPETHOE CTPOCHHE BEIECTBA.

JBwxenue dvacTtul] BemiecTBa. CBA3b CKOPOCTH JABMXKEHHUS YaCTHUI[ C TeMIEPaTypoi.
bpoyHoBckoe naBwxenue, auddysus. BzawmmoneiicTBHe YacTHIl BEIIECTBA: NPUTKCHHUE H
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEUIECTBA: CTPOCHHUE Ta30B, JKUIKOCTEM U  TBEPABIX
(kpuctaminueckux) Tesl. B3auMocBsS3b MeXAy CBONCTBAMM BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJEKYJSpPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUMN
BOJIBL.

Hemoncmpayuu.

1. HaGnronenue OpOyHOBCKOTO JABHIKEHHS.

2. Habmonenue nuddysun.

3. HaGmronenue siBieHU, OOBICHSIOMUXCS TMPUTSHKEHUEM WIH OTTATKUBAHUEM YaCTHUIL
BEIECTBA.

Jlabopamopusie pabomot u onvimel.

1. Ouenka guameTpa aToMa METOIOM PSIIOB (C UCTIOIB30BaHKEM GoTorpaduii).

2. OnBITHI 110 HAOJIOIEHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHHIO ACHCTBUS CHIT MOJICKYJIIPHOTO MTPUTSKCHUSI.

Paznen 3. /IBu:keHune u B3auMo/ieiicTBUe TeJl.

Mexanndeckoe BWXEHUE. PaBHOMEpHOE M HepaBHOMEpHOE ABMKEHHE. (CKOPOCTb.
Cpenusiss CKOpOCTh IPU HEPABHOMEPHOM JIBIXKEHHUH. Pacuér myTH 1 BpeMeHU JABUKEHUSL.

SBneHre uMHepHMHU. 3aKOH MHEpUMU. B3auMojeicTBHE Tesl KaK NMPUYUHA W3MEHEHMS
CKOpPOCTH JIBIKEHMsI Tell. Macca kak mepa umHepTHOcTH Tena. [lmotHocTh BemiecTBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00bEMA BEIIECTBA.
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Cuna Kak XapakTepucTHKa B3ammojenctBus Ten. Cuina ynpyroctd M 3akoH ['yka.
N3mepenue cuibl ¢ MOMONIBIO JMHAMOMETpA. SIBIEHUE TATOTEeHUs W cuia Tsokectu. Cuna
TSKECTH Ha Jpyrux ruia"erax. Bec tema. HeBecomocTs. CrioxkeHue Cuil, HaIpaBJICHHBIX I10
oJlHOI npsimoil. PaBHoxelcTByIomas cuil. Cuna TpeHus. TpeHHe CKONIbKEHUS U TPEHUE MOKOS.
TpeHue B mpupoJie U TEXHUKE.

Hemoncmpayuu.

1. HaOmromeHre MEXaHUYECKOTO IBMKEHUS TeIa.

2. I3Mepenue CKOpOCTH NMPSMOIUHEHHOTO IBHXKESHHUS.

3. HaGmroienue siBIeHUsI HHEPIIUU.

4. HabmoneHrne N3MEHEHUs! CKOPOCTH NPH B3aMMO/ICHCTBUH TEJl.

5. CpaBHEHHE MacC IO B3aUMOJEHCTBUIO TEJI.

6. CnojxeHue cuil, HalpaBJIEHHBIX 110 OJHON MPSIMOH.

Jlabopamopuwvie pabomet u onvimel.

1. Ompenenenue CKOPOCTH PABHOMEPHOTO JABMKEHHS (IIapuKa B >KUJIKOCTH, MOJEIU
AJIEKTPUIECKOTO aBTOMOOWIISL U TaK Jlajiee).

2. OnpeneneHue cperHell CKOPOCTH CKOJBKEHHs OpycKa WM IIapuKa MO HAKJIOHHOU
IIJIOCKOCTH.

3. Onpenenenue MIOTHOCTH TBEPIOTO TENA.

4. OnpIThl, JEMOHCTPUPYIOUINE 3aBUCUMOCTh pacTsbKeHUs (nedopmanuu) Npy>KUHBL OT
MIPUJIOKEHHOM CUJIBL.

5. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI TPEHUSI CKOJIBKEHHUS OT Beca Teia U
XapakTepa COMpUKacaroUXCsl TOBEPXHOCTEH.

Pa3znen 4. /laBiieHue TBEPABIX TeJl, )KUAKOCTEN U ra3oB.

HaBnerne. CrnocoObl yMEHBIIEHUS U yBENWYeHHs JaBieHus. JlaBneHue rasa.
3aBUCUMOCTD JaBJICHU ra3a oT 00bEMa, TeMieparypsl. [lepenaya naBneHus: TBEPABIMU TEIAMU,
KUAKOCTAMU M ra3zamu. 3akoH [lackans. [lHeBmMaTuueckue MamnvHbl. 3aBUCUMOCTH JIaBJICHUS
KUAKOCTH OT riayOuHbl. ['mapocrarmueckwii  mapamokc. CooOmiaroniuecss  COCYIbI.
IM'mapaBnnueckue MEXaHU3MBI.

Atmocdepa 3emin u atMochepHOoe AaBieHHe. [[pUUMHBI CYIIECTBOBAHUS BO3TYIIHON
obonouku 3emun. OnbiT Toppuuennn. M3mepenue arMocdepHOro naBieHUs. 3aBUCUMOCTh
aTMoc(epHOro JaBi€HHS OT BBICOTHI HaJX YpoBHeM Mops. I[Ipubopsl nns u3MepeHus
aTMOC(EpHOTO AaBICHUS.

JleiicTBME JKMIKOCTM W Tra3a Ha TMOrpy)kEHHOE B HHUX Telo. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxorninaBanue.

Hemoncmpayuu.

1. 3aBUCUMOCTD 1aBJIEHHUS I'a3a OT TEMIIEPATYPBHI.

2. Ilepenaya gaBiaeHMs! )KUAKOCTBIO U TA30M.

3. Coobmaromuecs: CoCy/bl.

4. 'mapaBau4YecKuil mpecc.

5. IlposiBnenue neiicTBUsI aTMOC(EPHOTO AABICHHUS.

6. 3aBHCHMOCTh BBITAJKHBAIOMICH CHIBI OT 00BbEMA TOTPYKEHHOW 4YacTH Telna |
IJIOTHOCTHU KUJAKOCTH.

7. PaBeHCTBO BBITAJKUBAIOIIEH CUJIBI BECY BHITCCHEHHOM MKUJKOCTH.

8. VYcioBue miaBaHUs TeJN: IUIABAHWE WJIM TOTPYKEHHE Tel B 3aBUCHUMOCTH OT
COOTHOIIEHUS IUIOTHOCTEH TENA U KUIKOCTH.

Jlabopamopusie pabomot u onvimel.

1. UccnenoBanre 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHON B JKUJIKOCTh
YacTH Tela.

2. OmnpeneneHue BBITAJKUBAIONICH CHIIbL, JEWCTBYIOIIEH HA TEIO, MOTPYKEHHOE B
AKUIKOCTb.



3. IlpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOIIECH CWJIbL, JECUCTBYIOIIEH Ha TEIO B
XKUIKOCTH, OT MacChl Tea.

4. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJKUBAIOLIEH CHIIbI, JEUCTBYIOIICH Ha
TEJIO B XKHUJKOCTH, OT 00bEMa MOTPYKEHHOM B AKHUJIKOCTh YaCTH TeJa U OT TNIOTHOCTH KUIKOCTH.

5. KoHcTpynmpoBaHue apeomeTpa WIM KOHCTPYHPOBAHHUE JIOJKUM U OIpPEAEIICHHE €€
IPY30IO0ABEMHOCTH.

Paznen 5. Pabora u MOIIIHOCTH. JHEPIUs.

Mexanuueckas pabora. MOITHOCTb.

[IpocTeie MexaHM3MBI: pblYar, OJIOK, HAaKJIOHHAs IUIOCKOCTh. IlpaBuio paBHOBecus
peruara. [lpuMeHeHne mpaBuiia paBHOBECHUS pbluara K OJOKY. «30J0TOE MPaBUIIO» MEXaHHKH.
KITJI mpocThix MmexaHu3MoB. [IpocThie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckass sHeprusi. KunHernueckas u mnoTeHuuanbHash sHeprus. [IpeBpamenue
OJIHOTO BHJIa MEXaHWYECKOM IHEPTUM B APYroi. 3aKOH COXPaHEHHS YHEPTHUHU B MEXAHUKE.

Hemoncmpayuu.

1. ITpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopusie pabomot u onvimel.

1. Ompenenenue pabOThl CUJIBI TPEHUS MpPU PABHOMEPHOM JIBIDKEHUM Tejla IIOo
TOPU30HTAIILHON TOBEPXHOCTH.

2. UccnenoBanue ycIOBUI paBHOBECHS phlyara.

3. Usmepenue KII/] HakJIOHHOM MIIOCKOCTH.

4. 3yueHue 3aKOHa COXPAHEHUSI MEXaHUYECKOW SHEPTHUH.

8 KUIACC

Pa3gen 6. TenjioBblie sIBJICHHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHUECKOM TEOpUHU CTPOeHHUsI BelecTBa. Macca
U pa3Mepbl aTOMOB M MOJEKyJd. OMNbITbl, MNOATBEPKAAIOIIUE OCHOBHBIE TOJIOKEHHUS
MOJIEKYJISIPHO-KMHETHUECKON TEOpHUH.

Mopenu TBEPIOTO, KUAKOTO M Ta3000pa3HOTO COCTOSIHUM BemiecTBa. Kpucrammmueckue
u amopdusie Tena. OOBSICHEHHWE CBOWMCTB Ta30B, XHIKOCTEW W TBEPIABIX TEN Ha OCHOBE
MOJIO)KEHUM MOJIEKYJISIPHO-KUHETUUECKOM Teopuu. (CMauyMBaHUWE M KaNWUIAPHBIC SIBJICHHUS.
TennoBoe pacuIMpeHne U CKaTHE.

Temnepatypa. CBA3b TeMHEpaTypbl CO CKOPOCTBIO TEIJIOBOTO JABMKCHHUS YaCTHIIL.
Buytpennsass sHeprusi. CrnocoObl W3MEHEHHsS BHYTPEHHEH SHEpruu: Teruionepeaada M
COBEpIIICHHE padOThl. BUIbI TeTUTONEpEe1auu: TEMIONPOBOHOCTD, KOHBEKITHS, U3ITyYCHHE.

KomnyectBo Temnorel. YAeiabHasd TEINIOEMKOCTH BEIIECTBA. 1€II000OMEH M TEIUIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [ImaBieHrne W OTBEpAECBaHUE KPHCTATUYECKUX
BEIIECTB. YjenpHas Temora IuiaBneHus. [lapooOpasoBanume u KoHzaeHcanusa. Vcnapenue.
Kunenue. YnenbHas Termora mapooOpa3oBaHUs. 3aBUCHMOCTh TEMIIEpaTypbl KHUIICHUS OT
aTMOC(EpHOTO AaBJICHHUS.

BrnaxxnocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJIbHAs TEIIOTa CTOPAHMUS.

[Tpununer pabotbl TeroBeix aurareneid KIIJ[ temmoBoro npurarens. TeruioBeie
JIBUTATEJIU U 3aLIUTa OKPYXKAIOIIEH CPebL.

3aKOH COXpaHEHMS W MPEBPAILCHHS YHEPTUH B TEIJIOBBIX MpOLIeCccax.

Hemoncmpayuu.

1. HaGmroienne 6poyHOBCKOT'O JTBUYKEHUS.

2. Habmronenue nuddysum.

3. HaGmroienue siBIIeHM CMauyrBaHKS M KalTWJUISIPHBIX SIBJICHUH.

4. HaGnrofeHne TEIUIOBOTO PACIIMPEHUS Tell.

5. 3menenune naBieHus ra3a Mpu M3MEHEHUH 00bEMa M HAaTPEBAHUH WITH OXJIAXKICHHH.
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6. IIpaBuia usmMepeHust TeMIEpaTyphl.

7. Bunsl Temonepesadm.

8. OxJtaxieHre Mpu COBEPIICHUH PAOOTHI.

9. HarpeBanue nipu COBEpIIIEHUHN paOOTHI BHEITHUMH CHIIAMHU.

10. CpaBHEHHME TEMIIOEMKOCTEN pa3IMYHbBIX BEIIECTB.

11. HabnroneHve KUMeHUs.

12. HabnrogeHue moCcTOSTHCTBA TEMIIEPATYPHI TIPH TUIABJICHUH.

13. Monenu TernoBbIX ABUTATEIICH.

Jlabopamopuwvie pabomel u onvimel.

1. OnBITHI 10 OOHAPYKEHHUIO TEUCTBUS CHUIT MOJICKYJISIPHOTO MIPUTSIKEHUS.

2. OnbITHI O BBIPAIIMBAHUIO KPUCTAJIIOB MOBAPEHHOM COJIM WJIM caxapa.

3. OnbITHI 110 HAOTIOIEHUIO TETLIOBOTO PACIIUPEHHSI Ta30B, JKUIKOCTEH U TBEPABIX TEI.

4. OnpeneneHue AaBJICHUS BO3IyXa B OAJUIOHE HITIPHIIA.

5. OnbITEl, MEMOHCTPUPYIONIUE 3aBUCUMOCTH NAaBJICHHS BO3JyXa OT €ro o0béMa u
HarpeBaHus WIN OXJIaXICHHUS.

6. IlpoBepka rumoTe3sl JIUHEWHONH 3aBUCHUMOCTH JUIMHBI CTOJOWMKA JKUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.

7. HabmioneHue M3MEHEHUs BHYTPEHHEH PHEPTUU Tella B pe3yjIbTare TeIIonepeaadd 1
paboTHI BHEIITHUX CHIL.

8. MccnenoBanue siBIEHUS TEIUIOOOMEHA IPU CMEIIMBAHUU XOJIOJHOM U ropsYeil BOJIBL.

9. OrmpeneneHue KOJIMYECTBA TEIUIOTHI, IMOJIYYEHHOTO BOJOW MNpU TEIUIOOOMEHE C
HarpeThiM METAJUTUYECKUM LUITUHAPOM.

10. Onpenenenue yaenbHOM TEMIOEMKOCTH BEIIECTBA.

11. MccnenoBanue mpouecca UCTIapeHUsl.

12. Onpenenenne OTHOCUTEIBHOU BIAXKHOCTH BO3/1yXa.

13. Onpenenennie yaeabHOM TEIIOTHI TUIABICHUS JIbJA.

Paznen 7. DnexkTpuyeckue 1 MATHUTHBIE SIBJICHUS.

Onextpuzanus Tena. J[Ba poja 3JEKTpUUECKUX 3apsioB. BzauMonelicTBrue 3apsiKEHHBIX
ten. 3akoH KyioHa (3aBUCMMOCTb CHIJIBI B3aUMOJIEUCTBUS 3apSIKEHHBIX TEA OT BEJIUYHHBI
3apsiIOB U PACCTOSIHUSL MEXKTY TEIaMH).

Onektpuueckoe noisie. Hanpsok€HHOCTH anekTpuueckoro nojst. [puHuun cynepno3unun
ANEKTPUYECKUX TOJICH (Ha KAaYeCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsiioB. DJIEMEHTApHbIA 3JEKTpUUYecKui 3apsia. CTpoeHue
atoma. [IpoBOAHUKY U JUANEKTPUKU. 3aKOH COXPAHEHUS IEKTPUUECKOT0 3apsija.

DJIEKTPUYECKUN TOK. YCIOBHS CYHIECTBOBAHUS JJIEKTPUUECKOrO0 ToKa. McToOuHMKM
MOCTOSIHHOTO TOKa. JIeMCTBUSL RJIEKTPUUECKOTO TOKa (TEIUIOBOE, XMMHYECKOE, MAarHUTHOE).
DJIEKTPUYECKUM TOK B JKUJIKOCTAX U ra3ax.

Onextpuueckas uenb. Cuna TOKa. DJleKTpudeckoe HampspkeHue. ConpoTHBIEHHE
MPOBOJHUKA. YJIEIbHOE CONPOTHUBJIEHUE BemiectBa. 3akoH Owma [ yyacTka Iemu.
[TocnenoBarenbHOE U TApAIIIEIBHOE COEAMHEHUE TPOBOJHUKOB.

PaGota u MOMmHOCTH 3JeKTpuYecKoro Toka. 3akoH JDkoyns—JIeHma. DiexTpuueckue
I[EMHU ¥ MOTPEOUTENN MIEKTPUIECKOM dHEpTUH B ObITY. KOpoTKOE 3aMBIKaHHUE.

[TocTostHHBIE MarHWTHL. B3anmonelcTBHE MOCTOSIHHBIX MarHUTOB. MarHuTHoe mMoJe.
MarunuTtHoe noje 3eMIIM U €ro 3Ha4eHHUe s ®KU3HU Ha 3emie. OnbiT Dpcerena. MaruurHoe nosie
3JEKTPUYECKOTO TOKa. [[puMeHeHne 31eKTpOMarHuToB B TEXHUKE. /[elicTBHE MarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJABHUIaTellb IOCTOSIHHOTO ToOKa. Mcnonb3oBaHue
3JIEKTPOJIBUTaTENIel B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Oneitel  @apanes. SIBiaeHue 3yeKTpoMarHuTHOM uHAyKuuu. IlpaBwiio  Jlenna.
OnektporeHeparop. CrmocoObl TONYYEHHUS AICKTPUYECKON JHEPruu. ODJIEKTPOCTAHIIMK Ha
BO300HOBIISIEMBIX UICTOYHHKAX YHEPTHUU.

Hemoncmpayuu.



. DNeKTpu3aLms Tel.
. JIBa poJia 3JIeKTpUUECKUX 3aps0B U B3aUMOJEHCTBUE 3apsKCHHBIX TEll.
. YCTpOICTBO U AEHUCTBUE AJIEKTPOCKOIIA.
. DIeKTpocTaTuyecKasi MHAYKIHSI.
. 3aKOH COXpaHEHUS IEKTPHUUECKUX 3apsII0B.
. I[IpOBOIHMKY U AUBIIEKTPUKHU.
. MonienupoBaHue CUIIOBBIX JIMHUHN 3JIEKTPUUECKOTO MOJIA.
. ICTOYHMKH MOCTOSHHOTO TOKA.
. JleiCTBUS 2JIEKTPUYECKOTO TOKA.

10. DneKkTpuyecKuii TOK B )KUJKOCTH.

11. I'a30BBIit pa3ps.

12. 3mepeHne Cuiibl TOKa aMIEPMETPOM.

13. 3MepeHue 3neKTpruuecKOro HanpsiKEHUs: BOJIbTMETPOM.

14. PeoctaT u Mara3uH CONpPOTUBIIECHUII.

15. B3aumoaeiicTBHe NOCTOSIHHEIX MAarHUTOB.

16. MozaennpoBanue HEBO3MOKHOCTH Pa3/IEJIEHUs MT0JIFOCOB MarHMTa.

17. MoaenvpoBaHle MarHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

18. OnbiT Dpcrena.

19. MarauTHo€ noJie ToKa. DJIEKTPOMAarHur.

20. JlelicTBE€ MarHUTHOT'O TOJIS1 HA TPOBOJAHUK C TOKOM.

21. DneKkTpoaBHUraTesb HOCTOSHHOTO TOKA.

22. UccnenoBaHue sIBIEHUS 3JE€KTPOMArHUTHON MHAYKITUH.

23. Onsbitel Dapanes.

24. 3aBUCUMOCTb HaIlpaBJICHUsI MHIYKIIMOHHOTO TOKA OT yCJIOBUI €r0 BO3SHUKHOBEHHSI.

25. DAeKTporeHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopusie pabomot u onvimel.

1. OnbIThI 10 HAOJIIOIEHUIO AJIEKTPU3ALINY TeJl UHAYKIHUEH U MPU CONPUKOCHOBEHUU.

2. UccnenoBanue NeUCTBUS SJIEKTPUUYECKOTO MOJISI HA POBOJAHUKHU U AUAJICKTPUKH.

3. Coopka u mpoBepka pabOThI AJEKTPUICCKOHN SN TTOCTOSTHHOTO TOKA.

4. I3mepeHue U peryaupoBaHUe CUIIbI TOKa.

5. I3mepeHnue u peryJupoBaHue HAMPSKEHHUS.

6. UccrenoBanre 3aBUCUMOCTH CUJIBI TOKA, UYIIETO Y€pPe3 PEe3UCTOP, OT COMPOTUBIICHHS
pe3ucTopa U HaNnpsHKEHHsI Ha PE3UCTOpeE.

7. OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTH DJIEKTPUUECKOTO  COMPOTHUBIICHUS
MIPOBOJAHMKA OT €T0 JJIMHBI, TUIOIIA/IM OTIEPEUHOT0 CEUEHUsI U MaTepualia.

8. [IpoBepka nmpaBuiia CII0KEHUS HAMIPSKEHUMN TIPU MOCIEA0BATEIIbHOM COSIUHEHNH ABYX
PE3UCTOPOB.

9. [IpoBepka mpaBuia A CUJIbI TOKA MPU NapaJIeIbHOM COSIMHEHUN PE3UCTOPOB.

10. Onpenenenre pabOTHI AIEKTPHUUESCKOTO TOKA, UAYIIETO Yepe3 PE3UCTOp.

11. Onpenenenne MOIHOCTH AIEKTPUUECKOIO TOKA, BBIAEIIEMON Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYILETO Yepe3 JIAMIIOUKY, OT HAPSKEHUS
Ha HEW.

13. Onpenenenue KIIJ] narpeBares.

14. UccnegoBanue MarHUTHOTO B3aUMOJEHCTBUS MOCTOSTHHBIX MAarHUTOB.

15. WU3yyeHne MarHuTHOrO IOJI TOCTOSHHBIX MAarHUTOB MpPH UX OOBEAMHEHUU U
pa3JeNeHnn.

16. UccnegoBanue NEMCTBUA SJICKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD CHJIBI B3aUMOJICUCTBHS KATYIIKH C TOKOM
Y Mar"uTa OoT CHJIbl TOKA U HAaIPaBJIEHUS TOKA B KaTYyIIIKE.

18. 3yuenue AeiCTBUS MArHUTHOTO TOJI HAa MMPOBOJIHUK C TOKOM.

19. KoHnctpyrnpoBanue U u3ydyeHue padoThl JICKTPOABUTATES.
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20. U3mepenue KIIJI anexTpoaBUraTeIbHONM YCTAaHOBKH.
21. OnbITEL IO HNCCIICAOBAHUIO ABJICHUSA BHGKTPOMaFHI/ITHOﬁ HUHAYKIUH: HUCCICOAOBAHUC
M3MEHEHUI 3HaYEHUS U HAIMlPaBJICHUS UHIYKIIMOHHOTO TOKA.

9 KUIACC

Pa3zgen 8. Mexanndeckue siBJICHHUS.

Mexannueckoe aBmxeHue. MatepuaibHas Touka. Cuctema orcyéTa. OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBI)KEHUA. PaBHOMEpHOE NpsIMOJIMHEHOE JABWXKEeHHE. HepaBHOMEpHOE
npsiMoIMHetHoe nBMkeHue. CpeAHsis U MTHOBEHHAs CKOPOCTh Tejda NpH HEPaBHOMEPHOM
JBUKECHUH.

VYckopenne. PaBHOyckopeHHOe mpsMonuHelHoe nBmwkeHue. CBOOOIHOE mMaaeHUeE.
Omnbitel ["anunes.

PaBHOMepHOE ABIKEHHE 1O OKpYXHOCTH. Ilepuon m wacrora obpamenus. Jluneitnas u
YIJIOBasi CKOPOCTHU. L{eHTpocTpeMUTENbHOE YCKOPEHUE.

Ilepsebiit 3axoH HerotoHa. Bropoit 3axkoH Herorona. Tpertuit 3akon Herorona. IIpuHiun
CyHEPIO3ULUU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cujaa TPEHMsI CKOJIBXEHMsS, CHUJIa TPEHHUS
MIOKOS1, APYTUE BUIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMUPHOTO TATOTEHHA. YCKOPEHHE CBOOOJHOTO MAJCHUS.
Jemwxenue mmaner Bokpyr Comnua. IlepBas kocmuueckass ckopocTh. HeBecomocTh U
IEpErpy3Ku.

PaBHOBecue maTepuasibHONW TOukH. AOCOMIOTHO TBEpHOE Teyo. PaBHOBecwe TBEPAOTO
TeJa C 3aKPEIIEHHON OChIO0 BpalieHusl. MoMeHT cuibl. LleHTp TsxecTH.

Nmnynbe tena. M3menenne umnynbca. MMImynbe CHiibl. 3aKOH COXPAHEHUSI MMITYJIbCA.
PeaktuBHOE NBHXKEHUE.

Mexanudeckass pabota U MOIIHOCTh. Pabora cui TsokecTH, ynpyroctd, TpeHus. CBs3b
9Hepruu U pabotel. [loTeHIMaNbHAS SHEPTHUS Tella, MOJHATOTO HAJ MOBEPXHOCTHIO 3EMIIH.
[TorenmmanpHas SHeprus cxaTol npykuHbl. Kunetudeckas sHeprus. TeopeMa 0 KHHETHYECKOM
SHEpruu. 3aKOH COXPAHEHUS MEXaHUYECKOU IHEPTUH.

LHemoncmpayuu.

1. HaGmroieHne MeXaHU4eCKOT0 IBUKECHHSI TeJla OTHOCHTEIBLHO Pa3HBIX TENl OTCUETA.

2. CpaBHEeHHE MyTEW U TPACKTOPHM NBUKEHUSI OJTHOTO M TOTO K€ Teja OTHOCHTEIIHHO
pPa3HBIX TEJI OTCYETA.

3. I3mMepeHue CKOpOCTH U YCKOPEHUS TTPSMOJTMHEMHOTO JBUKECHUSI.

4. ViccnenoBanue Npu3HaAKOB PaBHOYCKOPEHHOTO JIBUXKEHUS.

5. HaGmroienve nBMyKeHUs Teja 1Mo OKPY>KHOCTH.

6. HaGmroneHne MexaHHUECKUX SBJICHHUN, TPOUCXOIAIINX B cucTeMe oTcuéTa «Tenexka»
pu €€ paBHOMEPHOM U YCKOPEHHOM JBMKCHUU OTHOCUTENIbHO KabuHeTa (QU3HUKH.

7. 3aBUCUMOCTb YCKOPEHUS TeJla OT MACChl TeJia U JACHCTBYIOLIEH Ha HETO CUJIBL.

8. Habmronenue paBeHCTBA CUJI TIPU B3aUMOJICHCTBUH TEI.

9. I3MeHeHne Beca Tea Ipy yCKOPEHHOM JBUKEHUU.

10. ITepenava umIyabca Mpy B3aUMOJICHUCTBUY TET.

11. [IpeobpazoBaHus SHEPTUN TIPU B3AaUMOACHCTBUU TEI.

12. Coxpanenue uMmyJibca Ipu HEYIPYyroM B3auMOI€CTBHUH.

13. CoxpaHeHHEe UMITYJIbCA TIPU A0COTIOTHO YIPYTrOM B3aHMMO/ICHCTBHH.

14. HaGnroneHue peakTUBHOTO JIBHKCHHMS.

15. CoxpaHeHrne MeXaHHUECKOM YHEPTUU MPU CBOOOIHOM A ICHUH.

16. CoxpaHeHnEe MEXaHUYECKOW SHEPTUU MPU JBHKEHUU TEJa MO ACHCTBUEM MPY>KUHBI.

Jlabopamopusie pabomot u onvimel.



1. KonctpyupoBaHue TpakTa JJisl pa3roHa M JAJIbHEWIIEr0 PaBHOMEPHOIO JIBUKEHUS
HIApUKA WU TEJIEKKH.

2. OmpeneneHue cpelHEd CKOPOCTH CKOJBKCHHS OpyCKa WM JIBWXKCHHS IIapuKa I10
HAKJIOHHOM IJIOCKOCTH.

3. OmnpenenieHre YCKOPEHHsSI Tejla MPU PaBHOYCKOPEHHOM JBHKEHUHM MO HAKJIOHHOU
IIJIOCKOCTH.

4. UccnenoBaHue 3aBUCUMOCTH MyTHU OT BPEMEHU MPU PABHOYCKOPEHHOM ABM)KEHUU 0€3
Ha4aJIbHOW CKOPOCTH.

5. TlpoBepka THMOTE3BI: €CAU TPH PABHOYCKOPECHHOM JBMKEHUU 0€3 HayajabHOU
CKOPOCTH IYTH OTHOCSTCS KaK psii HEUETHBIX YHUCEN, TO COOTBETCTBYIOUIUME MPOMEKYTKHU
BPEMEHU OJJUHAKOBBI.

6. VccnenoBaHue 3aBUCMMOCTH CHJIBI TPEHHSI CKOJBXEHHUS OT CWJIbl HOPMaJIbHOTO
JaBJICHHUS.

7. Onpenenenre kodhUIIMEHTA TPEHUS CKOIBKCHHS.

8. OnpeneneHue KECTKOCTH MPYKUHBL.

9. Ompenenenue paboOTHl CHIBI TPEHHS IPU PABHOMEPHOM JIBKCHHUU Tea II0
TOPU30HTAILHOM MOBEPXHOCTH.

10. Ompenenenue pabOTHl CHIBI YNPYTOCTH TMPH MOIBEME TIpy3a C HCIOIb30BAaHHEM
HEMOJIBYKHOTO U MOJIBHKHOTO OJIOKOB.

11. MI3yuenue 3akoHa COXpaHEHUS SHEPIHH.

Pa3zgen 9. Mexanndeckue K0J1e0aHuA M BOJIHBI.

KonebarenpHoe aBmkeHne. OCHOBHBIE XapaKTEPUCTHKHU KOJIeOaHWIl: TEpUOJ, 4acToTa,
aMIUIUTya. MaTeMaTHYecKuid © TPYKUHHBI MasTHUKW. [IpeBpamieHue -sHeprud mpu
Kose0aTeIbHOM JBUKCHUU.

3aryxatomue KojeOanus. BeiHy)aeHHBIE KoneOanus. Pesonanc. MexaHu4eckre BOJIHEI.
CaoiicTBa Mexannueckux BoJiH. [IpononbHbie U nonepeyHbie BOIHBL. J[JIMHA BOJHBI U CKOPOCTh
e€ pacripocTpaHeHusa. MexaHnyeckue BOJHbI B TBEPOM TeJie, CECMUYECKUE BOJHBIL.

3Byk. ['poMKOCTH 3ByKa M BbIcOTa TOHA. OTpaskeHue 3Byka. HGPa3ByK U yIbTPa3BYK.

Hemoncmpayuu.

1. HaGnronenue koieOaHMii Tes O] JEHCTBUEM CHJIIBI TSKECTH U CHIIBI YIIPYTOCTH.

2. Habmronenue koneGaHui Tpy3a Ha HUTH W Ha TIPY)KUHE.

3. HaGmroienue BBIHYKICHHBIX KOJICOAHUI U pe30HAHCA.

4. PacnipocTpaHeHue MPOJOJIbHBIX U MONEPEYHBIX BOJIH (Ha MOJIETIN).

5. HaGnroienue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTUYECKUI PE30HAHC.

Jlabopamopusie pabomot u onvimel.

1. Onpenenenue 4acTOTHI U TIEPUOIa KOJICOAaHUH MaTEMaTHUECKOTO0 MasiTHUKA.

2. OmnpeneneHue YacTOThHI U IEpUOAA KOJIeOaHU IPYKUHHOTO MasiTHUKA.

3. HccrnenoBanne 3aBUCHMMOCTU TepuoAa KOJeOaHHMI TOJBEIICHHOTO K HUTH T'py3a OT
JUTUHBI HUTH.

4. UccnenoBanne 3aBUCHUMOCTH TEPHOJIa KOJIEOAHW MPYKWHHOTO MasTHUKA OT MacChl
rpysa.

5. TlpoBepka HE3aBUCUMOCTH IepuoAa KojieOaHWW Tpy3a, MOABEIICHHOTO K HHUTH, OT
Macchbl Ipy3a.

6. OnbITBI, JIEMOHCTPHPYIOIIME 3aBHCHUMOCTHh TIEpHOJa KoJieOaHUH TPy >XKHHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPY>KUHBI.

7. U3mepenue yckopeHust CBOOOTHOTO MaICHHS.

Pasnea 10. DnekTpoMarHuTHOE 10J1e M JIEKTPOMAarHUTHbIE BOJTHBI.

DJIEKTPOMAarHuTHOE ToJie. DJIEKTPOMAarHUTHbIE BOJHBI. CBOMCTBA 3JEKTPOMArHUTHBIX
BoJH. [llkasa 351eKTpOMarHuTHEIX BOJIH. Mcronbp30BaHNe 3JIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM
CBSI3H.
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DneKkTpoMarHuTHas npupoaa ceera. CKopocTh cBeTa. BoIHOBBIE CBOWCTBA CBETA.

Hemoncmpayuu.

1. CBoiicTBa 3JE€KTPOMArHUTHBIX BOJIH.

2. BosiHOBBIE CBOICTBA CBETA.

Jlabopamopuwvie pabomel u onvimol.

1. 3y4yeHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TTIOMOIIBI0 MOOMIBHOTO TesedoHa.

Pa3gen 11. CBeToBLI€e SIBJEHUS.

JlyueBass monenb cBera. Mcrounuku cBera. [IpsmoiiMHENHOE pacnpOCTpPaHEHUE CBETA.
3atmenust Connia u JIynsl. Otpaxkenue cBera. [nockoe 3epkasno. 3aKOH OTpaKEHHs CBETa.

[Ipenomnenue cBeta. 3akoH npenomiieHus cBera. [lonHoe BHyTpeHHEe OTpakeHHE CBETA.
Hcnons3oBaHue MOTHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOIAX.

Jlunza. Xon nydeir B nmH3e. OnTuyeckas cucrteMa (QoToarnmapata, MHUKPOCKONA H
Teneckona. ['1a3 kak ontuyeckas cucreMma. biim3opykocTs U JaIbHO30PKOCTb.

Pasznoxxenne Oenmoro cBeta B cmekTp. OmbiTel HbtoToHa. CroskeHHE CHEKTPaibHBIX
uBeToB. Jlucnepcus ceera.

Hemoncmpayuu.

. [IpsimonHeliHOE pacIpOCTPAaHEHHUE CBETA.

. OTpaxeHue cBera.

. [lonmydenne n300paxeHuii B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
. [Ipenomiienue ceera.

. OnTnyeckuii CBETOBO/I.

. Xop yuelt B coOuparomeit TuHse.

. XoJ1 my4el B pacCeuBaroONIEH JIUH3E.

. [lomy4eHnne n300pakeHU ¢ MOMOIIIBIO JIMH3.

. [Ipunnun gefictBus ¢oTtoanmapara, MUKPOCKOIIA U TEJIECKOTIA.

10. Monens riasa.

11. Paznoxenue 6enoro cBeTa B CIEKTP.

12. [Monmyuenue 6eoro cBeTa MpH CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopuwvie pabomel u onvimol.

1. UccnenoBanue 3aBUCUMOCTH yTiia OTPaXKEHHSI CBETOBOTO JIy4a OT YIJia MaJeHuUs.

2. Uzy4yenue xapakTepuCTUK U300pakeHUs MTpeIMETa B TNIOCKOM 3€pKaie.

3. UccnenoBanue 3aBUCUMOCTH YTJjla MPEJIOMIICHHs CBETOBOIO Jiy4ya OT YIJIa MajeHusl Ha
TPAHUIIE «BO3AYX—CTEKIIO».

4. Tony4yenne n300paKeHUI ¢ MOMOIILI0 COOMPAFOIICH JTHH3BIL.

5. Onpenenenue GOKyCHOTO PACCTOSIHUSI U ONTHYECKOM CHIIBI COOMPAIOIIEH JTNH3HI.

6. OTBITHI 110 Pa3I0KEHUIO OEIOTO CBETa B CHIEKTP.

7. OnbITEl IO BOCHPUATHIO I[BETAa MPEIMETOB MPH UX HAOIIOJACHUM 4Yepe3 IBETOBHIC
(GUIBTPHI.

Pa3zgen 12. KBanroBLIe sIBJICHUS.

OmnsiTel Pezepdopaa u maanerapuas moaens atomMa. Mozaens atoma bopa. Hcnyckanue u
MOTJIONIEHUE cBeTa aTOMOM. KBaHThL. JInHEHYaThIe CIIEKTPHI.

PaguoaktuBHOCTE. Anbda-, 6eTa- u ramma-uzinydeHus. CTpoeHHUE ATOMHOTO sjpa.
Hyknonnass monenbp aromHoro sapa. M3otomsl. PaanoaktuBHble mpeBpamenus. Ilepuon
noJtypacraja aTOMHBIX sIZIEp.

SAnepHblie peakiuu. 3aKOHbI COXPaHEHHUSI 3apsIIOBOTO U MAaCCOBOTO YKCEN. JHEPIrus CBSA3U
aToMHBIX siep. CBsi3b Macchl W 3Hepruu. Peaknuu cunHte3a u geneHus suep. Vcrounuku
sHepruu CoJIHIIA U 3BE3I.

Snepnas sHepretuka. JIedcTBUS paguOAKTUBHBIX U3JIyYECHUN HA )KUBbIC OPTaHU3MBI.

Hemoncmpayuu.

1. CnexTpsl U3Ty4YEHUs U MOTJIOIICHHUS.

2. CrexTphl pa3auyHbIX ra30B.
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3. CriekTp BOAOpOAA.

4. HabmoneHnue TpekoB B kamepe Buibcona.

5. Pabota cuéTunka MOHM3UPYIOIINX U3ITYICHHM.

6. Peructpanus u3iaydyeHusi IPUPOAHBIX MUHEPAJIOB U MIPOJYKTOB.

Jlabopamopuwvie pabomel u onvimol.

1. HaGmroeHue CIIONIHBIX M IMHEWYAThIX CIIEKTPOB U3ITYUYCHUS.

2. WccnenoBaHue TPEKOB: M3MEPEHHE SHEPrUM YacTHIBI IO TOPMO3HOMY IyTH (1O
¢dororpadusam).

3. U3mepenue pagnoaktuBHOTO hoHA.

IToBTOpHTEIBLHO-0000IIAOIINIT MOLYIb.

[ToBTOpUTENBHO--0000IAOIIMK  MOAYJIb TMpEAHAa3HAYeH MJIsi CHCTEMAaTU3alluk U
0000I1IeHUsT TPEAMETHOTO COJICPKAHMS U OTIBITA JEATENBHOCTH, IPUOOPETEHHOTO MPH U3YUECHUU
BCEro Kypca (pU3MKH, a TakkKe IJI NOATOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHY IO
¢bu3nke s 00yvaromuxcs, BBIOPABIIMX 3TOT YYEOHBIH peMeT.

[Ipy wW3y4eHMH [OAHHOTO MOZYJS pEaIu3yITCd W CHCTEMAaTU3HPYIOTCS  BUIBI
NEeSITETbHOCTH, HAa OCHOBE KOTOPBIX 00ECHeunBaeTCsl JOCTIDKEHHE MPEIMETHBIX |
MeTanpeMETHbIX IUIAHUPYEMbIX pE3yJIbTaTOB 00ydeHus, (hopMupyeTcs eCTeCTBEHHOHAYy4YHas
IPaMOTHOCTb: OCBOCHHME HAyYHBIX METOJOB HCCIIEJOBAHMs SIBICHUH IPUPOABI M TEXHUKH,
OBJI/ICHUE YMEHMSIMH OOBICHATH (PU3UUECKUE SBJICHUS, INPUMEHAsA IOJTy4YECHHBbIC 3HAHMI,
pemaTh 3a/1a4y, B TOM YUCJIE KAUECTBEHHBIE U KCIIEPUMEHTAJIbHBIE.

[IpyHIMNIIANBHO OEATEIPHOCTHBIM XapakTep HOAaHHOIO pasleia pean3yeTcss 3a CYET
TOT0, 4TO 00YUaIOUINECs BHIIOJIHSIOT 33/1aHHs, B KOTOPBIX UM MPEIaracTcs:

- Ha OCHOBE IIOJyYEHHBIX 3HAHMH paclo3HaBaTb M HAy4YHO OOBICHATH (pU3MUECKUE
SIBJICHUS B OKPY’KaIOILEH IPUPOJIE U ITOBCEIHEBHOM KU3HU;

- HCIIOJIb30BATh HAYYHbIE METOJIbI UCCIIEIOBAHUS (PU3NUECKUX SIBICHUH, B TOM YHMCIIE IS
IIPOBEPKHU TMIIOTE3 U MOJIYUYEHHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HayyHblE OCHOBBI HamOOJIE€e BAXKHBIX JOCTHKEHMH COBPEMEHHBIX TEXHOJOIHMH,
HaIpuMep, NPaKTUYECKOT0 UCIOIb30BAaHMUS PA3IMYHBIX UCTOYHUKOB SHEPIrUU HAa OCHOBE 3aKOHA
IIPEBPAILLECHUS U COXPAHEHHS BCEX U3BECTHBIX BUI0B YHEPTUU.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMDBI 11O ®U3UKE
HA YPOBHE OCHOBHOTI'O OBHIET'O OBPA3OBAHUA

W3ydyenne ¢GU3MKM Ha YPOBHE OCHOBHOTO 00ImIero oOpa3oBaHHUS HaIlpaBICHO Ha
JOCTHKEHHE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

B pesynprare usyueHus (uU3MKM Ha YpPOBHE OCHOBHOTO O00IIEro oOpa3oBaHUs Yy
oOyuarorierocs 0yayT chopMHpOBaHbI CIEAYIONINE TUUHOCTHBIE PE3yIbTaThl B YACTH:

1) naTpHOTHYECKOI0 BOCIIMTAHMSA:

- TpOsIBIEHHWE HWHTEpeca K MCTOPUM KM COBPEMEHHOMY COCTOSIHHUIO POCCHUHCKOMN
¢u3nUecKoi HayKu;

- IGHHOCTHOE OTHOIIIEHUE K JOCTHKEHUSIM POCCUNCKHUX YUEHBIX-(PU3UKOB;

2) rpa:KIaHCKOr0 M TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

- TOTOBHOCTh K AaKTHMBHOMY YYacTHIO B OOCYXXICHHH OOILECTBEHHO 3HAUYUMBIX U
ATHUYECKHX MPOOJIeM, CBA3aHHBIX C IPAKTHYECKUM IPUMEHEHHUEM JOCTHKCHUN (DU3HKHY;

- 0CO3HaHHE Ba)KHOCTH MOPAJIbHO-3THUECKUX MPUHIUIIOB B EATEILHOCTH YUEHOTO;

3) 3cTEeTH4YECKOro BOCTIUTAHMS:

- BOCIIPHUSITHE 3CTETUYECKUX KauecTB (PM3NYECKOM HAyKU: €€ TapMOHUYHOTO TOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUA:

- OCO3HAHHE IIEHHOCTH (PU3NYECKON HAYKH KaK MOIIHOTO HHCTPYMEHTA TO3HAHUS MUPA,
OCHOBBI Pa3BUTHUS TEXHOJOTHUH, BaXKHEUIIIEH COCTABIAIOIIEN KYJIbTYPHI;

- pa3BUTHE HAYYHOU JTIO003HATELHOCTH, HHTEPECA K UCCIICIOBATEIBCKOM IeATeIbHOCTH;

5) popmupoBaHus KyJbTypPbl 310POBbSI 1 IMOUMOHAJIBHOI0 0JIarONOJIyYHs:

- OCO3HaHHE IIEHHOCTH 0e30MacHOro o0pasza KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHpE, BaKHOCTH MIPAaBUJI O€30MaCHOI0 TOBEICHUS HA TPAHCIIOPTE, HA A0POrax, ¢ 3JeKTPUYECKUM
Y TETUIOBBIM 000PYZOBAaHHEM B JOMAIITHUX yCIIOBUSX;

- c(OpMHUPOBAHHOCTH HaBbIKa peICKCHH, PU3HAHUE CBOETO MpaBa Ha OMIMOKY U TaKOTO
e MpaBa y Ipyroro 4eloBeKa;

6) TPyA10BOr0 BOCIIUTAHMS

- aKTHBHOE Yy4YacTHE B pCEHICHHH MPaKTUYEeCKHX 3amad (B paMKax CeMbH,
o0pa3oBaTeIbHOW  OpraHW3allid, TOpojaa, Kpas) TEXHOJOTHMYECKOW W COIMAIIbHON
HAIPABICHHOCTH, TPEOYIOMIMX B TOM YHCIE U PU3NIECKUX 3HAHUIA;

- HHTEPEC K MPAKTUYECKOMY U3YyUEHHUIO Mpodeccuii, CBA3aHHBIX ¢ (PU3UKOM;

7) 3K0JI0TH4eCKOr0 BOCIIUTAHUSA

- OpHEHTalusi Ha NpUMEHEHHE (DU3MUECKUX 3HAHUM s pelleHus 3agady B oOyactu
OKpYKaOIIeH Cpellbl, TUITAHUPOBAHMSI MMOCTYMKOB M OIEHKH UX BO3MOXKHBIX IOCIICICTBUU IS
OKpY>Kalolllei Cpeasl;

- OCO3HaHHE MIOOAIBHOTO XapaKTepa IKOJIOTUISCKUX MPOOJIeM U MyTeH UX PEIICHUS;

8) aganTanuyM K MI3ZMEHSIOIMMCS YCJIOBUSAM COUMAILHON M PUPOIHOM Cpeabl:

- TOTPeOHOCTH BO B3aWMOJCWCTBUU TPU BBIMOJHEHUU HCCIEAOBAHUNA M TPOEKTOB
(bu3nyYecKoi HaNpaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JPYTHX;

- TIOBBIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUYECKYIO JeATETbHOCTH;

- MOTpeOHOCTh B ()OPMHUPOBAHUN HOBBIX 3HAHWW, B TOM 4HCIe (HOPMYyIHpPOBATH HIEH,
TIOHSITHSI, TUTIOTE3bI O (PU3MUECKUX O0BEKTaX U SBICHHUSIX;

- 0OCO3HaHHE Ie(PUITMTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1acTH (DU3UKH;

- IJTAHUPOBAHUE CBOETO Pa3BUTHS B IPUOOPETEHUHN HOBBIX (PM3MUECKUX 3HAHUM;

- CTpeMJICHHE aHallu3UpOBaThb W BBIABIATH B3aMMOCBA3M MPUPOABI, OOIIeCTBa U
9KOHOMHUKH, B TOM YHUCJIE C UCTIOJIh30BAaHUEM (PU3NICCKUX 3HAHMIA,

- OLICHKa CBOUX JCHCTBHI ¢ YYETOM BIMSIHHMS Ha OKPYXKAIOIIYI0 CpPEeIy, BO3MOXKHBIX
TJI00ABHBIX TIOCTIEICTBUN.

METAINPEIMETHBIE PE3YJIbTATHI
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B pesymprare ocBOeHHS mporpamMmbl MO (HU3MKE Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBanusi y oOyuaromierocs OyayT chOpMUpOBaHBI MeTanpeAMeTHbIe pe3yJabTaThl,
BKJIIOYAIOIIME IIO3HABATEIbHbIC YHUBEpCAIbHbIE Yy4YeOHBbIC MEHCTBHS, KOMMYHHKATHBHBIC
YHHUBEpCAJIbHbIC YUeOHbIC ICHCTBHS, PETYISTUBHBIC YHUBEPCAIbHBIC YUeOHbIC ICHCTBHUS.

ITo3naBaTebHBIC YHHBepPcaIbHbIe y4eOHbIe JeHCTBHUS

ba3oBbie Jiornyeckue 1eficTBUA:

- BBISIBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIE TPU3HAKN OOBEKTOB (SIBJICHUN);

- YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KIAacCU(DUKAIIMHA, OCHOBAHUS I 0000IIeHUS
Y CPaBHEHUS,

- BBISIBJIATH 3aKOHOMEPHOCTU WM TMPOTHBOPEYHS B paccMaTpuBaeMbIX (pakTax, JaHHBIX U
HaAOJIOICHUSAX, OTHOCAIIUXCS K (PU3NUECKUM SIBIICHUSM;

- BBISIBJIATH TPUYHHHO-CIICJICTBEHHBIC CBS3U TMPH HM3yYCHUU (PU3MUECKHX SIBICHUN U
MIPOLIECCOB, JI€JaTh BBIBOJIbI C UCIIOJIb30BAHUEM JEAYKTUBHBIX U UHAYKTUBHBIX YMO3aKIIOUEHHH,
BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (DU3MUECKUX BEIINYHH,

- CAaMOCTOSITEJIbHO BBIOMPATh CIIOCO0 peleHust yueOHoM hu3nuecKoi 3a1auu (CpaBHECHUE
HECKOJIbKUX BapUAHTOB PEIICHHUsS, BHIOOp HambOosee MOAXOMSAIIET0 ¢ YIETOM CaMOCTOSTEIHHO
BbI/ICJIEHHBIX KPUTEPHEB).

ba3oBble ucciiegoBare/bCKUe 1eHCTBHS:

- HCIIOJIb30BaTh BOMPOCHI KaK MUCCIEA0BATEIbCKUI HHCTPYMEHT TO3HAHMUS;

- TIPOBOJIUTH TIO CAMOCTOSITENILHO COCTABIICHHOMY TUIAHY OTIBIT, HECIIOKHBIN (PU3NIECKUN
AKCIIEPUMEHT, HEOOIbIIIOE Hcce0oBaHNe (U3NYECKOTO SBICHMUS,

- OICHUBATh HA MPUMEHHMOCTh M JTIOCTOBEPHOCTh MH(OPMAIUIO, TOTYYECHHYIO B XOJIE
UCCJIeIOBAaHUS WIIN HKCIIEPUMEHTA;

- caMoCTOATENbHO (opMynupoBaTh 0000LIEHHS W BBIBOJBI MO  pe3yJbTaTaM
MIPOBEIEHHOTO HAOIIOACHHUS, OTIbITA, UCCIIEI0BAHUS;

- MIPOTHO3UPOBATh BO3MOXKHOE JaJbHEHIee pa3BUTHE (PU3UUECKUX IMPOLIECCOB, a TAKXKe
BBIIBUTATh MPEINONI0KEHUsI 00 X PA3BUTUHU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Padora ¢ unopmanueii:

- NPUMEHATh Pa3IMyYHbIE METOAbl, MHCTPYMEHTBHl W 3amlpochl MPH TOUCKE U OTOOpe
MHPOPMAILIUY WU TaHHBIX ¢ YYETOM MpeIIoKEeHHOM yueOHo# pusnueckoii 3anauu;

- aHaJM3UPOBATh, CUCTEMATHU3UPOBATH U MHTEPIPETHPOBATh MH(DOPMAINIO PA3TUYHBIX
BUJIOB 1 (DOpPM MpeACTaBIICHUS;

- CaMOCTOSITEIbHO BBIOMPATh ONTHUMAJbHYIO (DOpMYy MpEACTaBICHUS HHPOpMALUH U
WTIOCTPUPOBATH pelllaeMble 3a/Ia4i HECIOKHBIMU CXEMaMH, AUarpaMMaMu, WHOW rpadukoil u
NX KOMOMHAIASIMU.

KoMMyHHKaTHBHBIE YHHBEpPcAIbHbIE YUeOHbIE 1elCTBHUS:

- B XoJe OoOCyXJeHusi y4eOHOro marepuaja, pe3ysIbTaToB Ja0OpaTOPHBIX pabOT M
MPOEKTOB 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXJIaeMOW TeMBbI M BBICKA3bIBaTh HJCH,
HalleJICHHbIE Ha pellleHue 3a7aui U MoJIep KaHne 0J1aroxeaaTeaIbHOCTH OOLICHHUS,;

- COMOCTaBJIATh CBOM CYXKICHUS C CYXKICHUSMH JPYTUX YYaCTHHKOB JHAJIOTa,
OoOHapy»XUBaTh pa3IN4Ke U CXOACTBO MO3UIIHIA;

- BBIP@XKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

-  NyOJWYHO TMPEACTaBISATh PE3yJbTaThl  BBIMOJIHEHHOTO  (DU3MYECKOrO  OMbITa
(aKCTIIepUMEHTAa, UCCIIEI0BAHUS, IPOCKTA);

- IOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHIUBUYyaJIbHOM paboThI IpU
pelIeHNH KOHKPETHON (PU3NUECKOI POoOIIeMbl;

- NPUHUMATh LEJIHM COBMECTHOW JESTENbHOCTH, OpPraHU30BBIBATH JCHCTBUS MO €&
JOCTIKEHUIO: paclpelieaTh poH, 00CYXIaTh MPOLECChl U Pe3yIbTaThl COBMECTHOM pabOTHI,
0000111aTh MHEHHUS HECKOJIBKHUX JIFOMIEH;
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- BBIIOJHATH CBOKO 4YacThb pPabOTHI, JOCTUTasl Kaue€CTBEHHOIO pe3yJibTaTa II0 CBOEMY
HaIIPaBJIICHUIO U KOOPAUHUPYS CBOU JEHUCTBUSA C APYTUMHU WICHAMU KOMaH/IbI;

- OLICHMBATh Ka4E€CTBO CBOETO BKJIaJa B OOLIMI MPOAYKT O KPUTEPHUSIM, CAMOCTOATEIBHO
c(hOpMyIHPOBAHHBIM YYaCTHUKAMHU B3aUMOCHCTBUSI.

PerynsiTuBHBIC YHHBepCaJIbHbIe YUeOHbIE el CTBUS

Camoopranusanmusi:

- BBISIBIIATH MIPOOJIEMBI B KM3HEHHBIX W YYEOHBIX CUTYaIMAX, TPEOYIONMX ISl PELICHUS
(bu3nUYeCcKUX 3HAHUH;

- OPHUEHTUPOBATHCS B PA3JIMYHBIX ITOAXOAAX HPUHATHS PELICHUH (MHIMBHUIyalbHOE,
MIPUHSATHE PEIICHUs B TPYIIIe, IPUHITHE PEIICHUI rpynioii);

- CaMOCTOSATENFHO COCTaBIATh AJITOPUTM pEHICHUs (U3NYECKOW 3a1aud WM IIaHa
UCCIIEZIOBAaHUSI C  y4€TOM HMEIOIIMXCA PECypcoB U COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEeHTHPOBATh IIPEJIaracMble BapUaHThl PEIICHHH;

- ZleniaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

CaMOKOHTPOJIb, YMOIHOHAJIbHBIH HHTEJIEKT:

- 1aBaTh aJCKBATHYIO OLEHKY CUTYallMH U MpeajiaraTh IjaH e€ N3MEHEHUS;

- OOBSICHATH IPUYMHBI JOCTIDKCHUS (HEAOCTI)KEHHS) PE3YJIbTATOB JICSITEIbHOCTH, 1aBaTh
OLIEHKY MTPHOOPETEHHOMY OIIBITY;

- BHOCUTH KOPPEKTHBHI B JESTEIBHOCTh (B TOM YHCIIE€ B XOJ| BBIIOJIHEHUS (U3HUECKOTO
WCCIICZIOBAaHUSI WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENILCTB, M3MEHMBIIMXCS CHUTYalUi,
YCTaHOBJICHHBIX OIINOOK, BO3HHUKIIHNX TPYAHOCTE;

- OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LI U YCIOBUSM;

- CTaBHUTH ce0s Ha MECTO JPYroro 4eloBeKa B XOJE CHOpa WM JUCKYCCHU Ha HAyYHYIO
TeMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY APYTOro;

- TpU3HABaTh CBOE TMpaBO HA OMMOKYy NpH pemeHnH (U3NYECKUX 3aad WIH B
YTBEP)KJICHHUAX HAa HAYYHBIE TEMBI U TAKOE K€ MPaBo APYroro.

INPEIMETHBIE PE3YJIBTATHI

K koniy oOyuenust B 7 kJjacce npeaMETHbIC Pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI
OoTpakaTb C(HOPMUPOBAHHOCTD Y OOYHAIOIITUXCSI YMECHHM:

- HCIOJIb30BaTh NOHATHS: (U3MYECKHMEe M XUMHUYECKUE SIBJICHMSA, HAOIIOCHUE,
9KCHEPUMEHT, MOJIENIb, TUIIOTE3a, EANHULBI (PU3NUECKUX BEIMYUH, ATOM, MOJIEKYJIa, arperaTHbIE
COCTOSHMSI  BemiecTBa (TBEPHOE, IKUAKOE, Ta3000pa3HOE), MEXaHHYECKOEe JIBUKECHUE
(paBHOMEpHOE, HEpaBHOMEPHOE, MPSIMOJIMHEHHOE), TPAaeKTOpHs, PABHOAEHUCTBYIOLIAs CHIIA,
nedopmanus (ynpyras, njaacTu4eckas), HEBECOMOCTb, COOOIIAIONINECS COCY/IbI;

- pa3nn4ath sABIEHUA (QUQQy3us, TENI0BOE JBH)KEHUE YACTUL] BEIIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE JBWKCHHME, MHEPIMS, B3aUMOJCHCTBHE Tell, paBHOBECHE TBEPIBIX
TEJI ¢ 3aKPEIUIEHHON OCBhIO BpallleHMs, NepeJada JaBJIeHUs] TBEPIABIMU TeJlaMH, KUAKOCTIMH U
razamMi, aTMoc(epHOe IaBJIeHHE, TUIaBaHUE TeJ, MPEBpAIlECHUs MEXaHWYECKOW SHEPruu) o
ONUCAaHUIO HMX XapaKTEepPHbIX CBOICTB M Ha OCHOBE OIIBITOB, JAEMOHCTPUPYIOLIUX JaHHOE
¢bu3nveckoe siBICHUE;

- pacro3HaBaTh NPOSIBICHUE U3YUYEHHBIX (DU3MUECKUX SBICHUN B OKPY’KAIOLIEM MHUpE, B
TOM 4Hclie (pU3NUECKHE SIBICHUS B MIPUPOJE: IPUMEPHI ABIKEHHSI C PA3TUYHBIMU CKOPOCTSMH B
KHUBOM M HEKUBOM NpUpOAe, ACUCTBUE CUIBI TPEHHUS B TNPUPOAE M TEXHUKE, BIUSHHE
aTMOC(EpHOT0 JaBJICHHs HA >KUBOM OpraHu3M, IUIaBaHUE PbIO, pplYard B TeJ€ YeIOBEKa, MpU
9TOM TEPEBOAUTHh MPAKTUYECKYIO 3aJady B y4eOHYIO, BBIJCNATh CYIIECTBEHHBIE CBOMICTBA
(mpu3HaKy) GU3MUECKUX SBICHUH;

- ONHKCHIBATh U3YUYCHHbIE CBOMCTBA TeN U (PU3UYECKHE SBICHUSA, HUCIONIB3YS (PU3NUECKUE
BEJIMYUHBI (Macca, 00bEM, IJIOTHOCTh BEIIECTBA, BpeMs, MyTh, CKOPOCTb, CPEIHSSI CKOPOCTH,
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CWJIa YOPYTOCTH, CUJIa TSDKECTH, BEC Tella, CHJla TPEHHUs, AaBieHue (TBEPAOro Tema, KUAKOCTH,
rasa), BBHITAJIKMBAIONIASI CHJIA, MEXaHUYECKasi paboTa, MOIIHOCTh, IJIEYO CHIIBI, MOMEHT CHIIBI,
KO3 (QULMEHT MOJE3HOTO ACHCTBUS MEXaHHW3MOB, KMHETHYECKas W MOTEHLHUaJIbHas HHEeprus),
MpPH ONHCAHWH TMPABWIBHO TPAKTOBaTh (UINYECKUN CMBICT HCIIOJIb3YEMbIX BEIHYWH, HX
0003HaYeHHs] U €IUHUIBI (PU3HMUECKUX BEIWYHH, HAXOAUTHh (HOPMYIIbI, CBS3bIBAIOIINE JAAHHYIO
(U3HUYECKYIO BEMYMHY C JPYTHMH BEJIMYHMHAMH, CTPOUTH TpadUKN M3yUYEeHHBIX 3aBUCUMOCTEN
(hbU3UYECKUX BEITMYHH;

- XapaKTepHU30BaTh CBOMCTBA Tell, GU3NYECKUE SBICHUS U MPOIIECCHI, UCIIONB3Ys MPaBUIIa
CJIO’KEHUs CUIT (BIOJb OAHOM MpsiMoii), 3akoH ['yka, 3akon [lackans, 3akoH Apxumena, IpaBUIIO
paBHOBecHs pbryara (0J0Ka), «30JI0TO€ MPABUIIO» MEXAaHUKHU, 3aKOH COXPAHCHHS MEXaHHUYECKON
SHEPruu, IMpH OSTOM JaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHAa U 3alUChIBATh €ro
MaTeMaTHUYE€CKOE BBIPAXKEHUE;

- 00BACHATH (hU3MUECKHUE SIBJICHUS, TMPOLIECCHl U CBOMCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluii NpPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BbIABIATh IMPUUYUHHO-
-CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHWE M3 1—2 JIOTMYECKUX IIaroB ¢ Omopo Ha 1-2
M3YYCHHBIX CBOMCTBA (PU3NYCCKUX SBIICHUH, PU3NIECCKIX 3aKOHA WM 3aKOHOMEPHOCTH,

- pemath pacy€THBIC 3a7ayd B 1—2 JEWCTBUSA, HCMONB3YS 3aKOHBI W (HOPMYJIBI,
CBs3BIBAKOIIME (U3NYCCKUE BEIMYMHBI: HA OCHOBE aHallu3a YCIOBHUS 3aJayd 3alUChIBATh
KpaTKOE YCJIOBHE, MOJCTAaBIATh (PU3MUEcKWe BEIMUMHBI B (OPMYJBl M NPOBOJUTH PACUETHI,
HAXOJUTh CIPABOYHBIC TaHHBIC, HEOOXOIUMBIC JUIsl PEIICHHS 3a/1a4, OIEHUBATh PEaTUCTHYHOCTh
MOJTYYEHHON (PU3MUECKON BEJIMUNHBI;

- pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PpEIINTh TPU TMOMOIIN (PHUIUIECKUX
METOJIOB, B ONHCAHHM HCCJIEIOBAHMS BBLICIATH MHPOBEpsieMOE MpeANooKeHue (TUIOTe3Y),
pasznu4aTh W MHTEPIPETUPOBATH TOJTYUYEHHBIH pPe3yJbTaT, HAXOIUTh OMIMOKH B XOJE OIBITA,
JieaTh BBIBOJIBI 10 €T0 pe3yJIbTaTaM;

- TIPOBOJIUTH OMBITHI MO0 HAOIIOAEHUIO (PU3UYECKUX SIBICHUN WU (DU3MUECKUX CBONCTB
Tesn: GopMyIUpPOBaTH MPOBEPsiEMbIE MPEAINOIOKEHNS, COOUPATh YCTAHOBKY W3 MPEIOKEHHOTO
000pyI0BaHUs, 3aMUCHIBATH X0/ OMBITa U (DOPMYITHPOBATH BHIBOJIBI;

- BBINOJIHATH MPSAMBIE U3MEPEHUS] PACCTOSHHUS, BPEMEHHU, MAcChl Tena, 00bEMa, CUIIbI U
TEMIEPATYPHI C UCIIOJIF30BAHUEM aHAJIOTOBBIX M MU(PPOBBIX MPUOOPOB, 3aMKUCHIBATH OKA3aAHUS
MpUOOPOB C YUETOM 3aJaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPECHHI;

- MPOBOJUTH HMCCIEIOBAHUE 3aBHUCHMOCTH OAHOW (DM3MUYECKON BEIMYUHBI OT JPYTOU C
HCIIOJIb30BaHMEM MPSIMBIX U3MEPEHUI (3aBUCUMOCTU MYTH PAaBHOMEPHO JBIIKYILErocs Tela OT
BPEMEHHU JIBIDKEHUS Tella, CHIIBI TPEHHUS CKOJIBKEHHUS OT Beca Tella, KadecTBa 0OpabdOoTKH
MMOBEPXHOCTEN TEJI M HE3aBUCHMOCTU CHJIbI TPEHHS OT IUIOIIAAN CONPUKOCHOBEHHS TEN, CUIIbI
YIPYTOCTH OT YJUIMHEHUS MPYXKXHUHBI, BBITAIKHBAIOIIEH CHIBI OT 00BbEMa MOrpYKEHHOW YaCTH
Tela U OT IUIOTHOCTH JKUIKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTH Tejla, OT TJIyOWHBI, Ha
KOTOPYIO TOTPY>KEHO TEJO, YCIOBHH IUIaBaHUS TeJ, YCIOBUN paBHOBECHS pblyara W OJIOKOB),
y4acTBOBaTh B IUIAHMPOBAHHWU Y4YEOHOIO HCCIIENOBaHMs, COOMpATh YCTAHOBKY U BBIIOJIHATH
U3MEpeHus, CleAys TMPEAIOKCHHOMY IUIaHy, (UKCHPOBATh pE3ydbTaThl TMOJTYYECHHOU
3aBUCUMOCTH (U3MUYECKUX BEJIMYMH B BHJIE MPEAJIOKEHHBIX TaOmuI U TpadukoB, Aenarh
BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHNUS;

- TPOBOJUTH KOCBEHHBIE H3MEPEeHUA (PU3NUYECKUX BEJIWYMH (IJIOTHOCTH BEIIECTBA
KUIKOCTU U TBEPJOTO Tejla, CHJIa TPEHUSl CKOJIbKEHHUS, NABJICHUE BO3AYyXa, BHITAIKHUBAIOIIAS
cuia, AeicTByIolas Ha MOTPYXEHHOE B JKUAKOCTh TEJ0, KOAPGUIUEHT MOJIE3HOT0 NEHCTBUS
MPOCTBHIX MEXAHU3MOB), CJENys MNPEIIOKEHHON HHCTPYKUWHU: TPHU BBHIIOJHEHUH H3MEPEHUI
coOupaTh FIKCIIEPUMEHTAIILHYIO YCTAHOBKY U BBIUMCIISTH 3HAUEHHUE UCKOMOW BEJIMYMHBI,

- cob0mojaTh TpaBWia TEXHUKM Oe3omacHOCTH npu pabore ¢ 1aOOpPaTOPHBIM
o0opy10BaHHEM;

- yKa3bplBaTh MPHUHIUIBLI JEHCTBUS TPHOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JHHAMOMETP, COOOIIAIOLINECS] COCYAbl, OapoMeTp, pblyar, MOABWKHBIA U
HEMOJIBIKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTb;
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- XapakTepu3oBaThb MPHUHLMIIBI JEHCTBHS H3YYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOPOM HAa MX OMUCAHUA (B TOM YHUCJE: MOAMIUIHUKYU, YCTPOHUCTBO BOJOMPOBOAA,
TUIPABIMYECKU Tpecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMETp), HCIOJIb3YS
3HaHUS O CBOMCTBaX (U3UYECKUX SBICHUH M HEOOXOAMMbIe (U3NYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

- TPHUBOAMTH MPUMEPHl (HAXOAWTH WHPOPMALMIO O TpUMEpax) MNPAKTUIECKOrO
UCIIOJIb30BaHUsl (PM3NYECKUX 3HAHUI B MOBCEAHEBHOM KU3HU ISl oOecrieueHus 0e30MacHOCTH
npu oOpameHud ¢ NpuHOOpaMU M TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHUS 3J0POBbS H
COOJII0ICHHSI HOPM SKOJIOIMUECKOro MOBE/ICHUS B OKpYXKaloIlel cpene;

- OCYIIECTBJIATH OTOOpP HMCTOYHHMKOB HH(popManuu B MHTEepHETE B COOTBETCTBUU C
3aJIaHHBIM TIOMCKOBBIM 3alPOCOM, HAa OCHOBE MMEIOLIMXCS 3HAHUM M IyTEM CpaBHEHHUS
Pa3IMYHBIX HCTOYHUKOB BBIICIATh MH(OPMAIMIO, KOTOpas SBIAETCS MPOTHBOPEUYMBON WIIH
MOXET OBITh HEJOCTOBEPHOM;

- UCTIOJIb30BATh MPH BBHITIOJIHEHUH YUYE€OHBIX 33aJJaHUi HAyYHO--TIOMYJISIPHYIO JINTEPaTypy
(bu3MYECKOro coJep)KaHus, CIpaBOYHBIE MaTepuajbl, pecypchl ceTu VIHTepHeT, BIaaeTh
npuéMaMi KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(OpMAIMM M3 OIHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

- co3/laBaTh COOCTBEHHBIE KpaTKWE MUCHMEHHBIC M YCTHBIE COOOILICHHMS Ha OCHOBE 2—3
HCTOYHUKOB MH(GOpManuu (GU3NYECKOTO COJIEpP)KaHUs, B TOM YHUCIE MyOJUYHO JesiaTh KpaTKue
cooOIIeHnss O pe3yibTaTaXx IMPOEKTOB MM Y4YeOHBIX MCCIEOBAHUH, TPU ATOM TPaAMOTHO
WCIIOJIb30BaTh M3yUYEHHBIM MOHATUHHBINA ammapar Kypca (pU3MKH, CONPOBOKIATh BHICTYIUICHHE
MpE3EHTALMEN;

- TIpY BBIMIOJTHEHUH y4eOHBIX MPOEKTOB U MCCIEAOBAHUN pacCHpeleNsTh 00S3aHHOCTH B
Ipynmne B COOTBETCTBMM C IIOCTABJIEHHBIMM 3a/adyaMH, CJIEIUTh 3a BBIIIOJHEHHWEM IUIaHA
NEHCTBUM, aJeKBaTHO OLEHUBATh COOCTBEHHBIN BKJAJ B JIEATEIbHOCTh TPYIIIbI, BHICTPAWBATh
KOMMYHHMKaTUBHOE B3aUMOJIEHCTBUE, YUUTHIBAsI MHEHUE OKPYIKAIOLIHX.

K konny oOyuenus B 8 kjiacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTDH y OOYUAIOLTUXCS YMEHHIA:

- WCIIONB30BaTh NOHATHS: Macca M pa3Mepbl MOJEKYJ, TEIJIOBOE ABUKEHUE ATOMOB M
MOJIEKYJI, arperaTHbIe COCTOSIHHS BEIECTBA, KPUCTAIIINUECKUE U aMOp(HBIE Tella, HACHIIICHHBIH
Y HEHACBHIIICHHBIA Map, BIAXKHOCTb BO3JyXa, TEMIIEpaTypa, BHYTPEHHsS JHEPrus, TEIJIOBOU
JBUTATElb, 3JIEMEHTAPHBIM JJIEKTPUYECKUIN 3apsifl, AJIEKTPUYECKOE II0JIe, IPOBOJHUKH U
JTUAJIEKTPUKH, TOCTOSHHBIN AIEKTPUYECKUI TOK, MATHUTHOE T10JIE;

- pasnuyarh SIBIE€HHA (TEIUIOBOE pACIIMPEHHE U CXaThe, TeIUlolepenaya, TElIoBOe
paBHOBECHE, CMAauyMBaHWE, KalWULSIPHBIE SIBJICHMS, HWCIIAPEHUE, KOHJEHCAlMs, IUIABICHHE,
KpucTtaymu3auus (OTBEpIEBaHUE), KUIIEHUE, TEIonepenaya (TerIonpOBOAHOCTb, KOHBEKIINS,
U3ITy4eHHue), SJEKTpHU3alusl Tell, B3aUMOACHCTBHE 3apsioB, NEUCTBUSA DJIEKTPUUECKOTO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMOEICTBIE MarHUTOB, 1€CTBUE MAarHUTHOI'O 110JISI HA IIPOBOJHUK C
TOKOM, 3JIEKTpPOMAarHUTHas MHIYKIUS) MO OMHMCAHUIO MX XapaKTePHBIX CBOMCTB U Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHHUE;

- pacro3HaBaTh MPOSIBICHUE M3YyUYEHHBIX (DU3MUECKHUX SBIICHUN B OKPY’KaIOIIEM MHpE, B
TOM 4uclie (U3MUECKUe SIBICHHS B IMPHUPOJIE: MOBEPXHOCTHOE HATSDKEHHE M KallWUISPHBIC
SBJICHUS B NPUPOJAE, KPUCTAUIBI B Ipupoje, udnydeHue CosHLA, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHHE pOCHl, TyMaHa, HHEs, CHEra, JJICKTPUYECKHE SBJICHUS B
aTMoc(epe, IEKTPUUECTBO KUBBIX OPraHM3MOB, MarHUTHOE ToJe 3eMiH, Apeld MoocoB,
pOJIb MarHUTHOTO MOJIA JUIA KU3HUM Ha 3emile, NOJSPHOE CHUSIHHE, IPU ITOM IEPEBOAUTH
MPAKTUYECKYIO 33a/1auy B yUeOHYIO, BBIJCIATh CYIIECTBEHHBIC CBOMCTBA (TIPU3HAKH) HU3UIECKUX
SIBJICHMI;

- ONHUCHIBaTh W3YYCHHBIE CBOMCTBA TN M (DU3MUECKHE SIBJICHHSI, UCTOIB3Ys (hU3MUEcKue
BEJIMYMHBI (TEMIEpaTypa, BHYTPEHHSSI DHEPTUsl, KOJIMYECTBO TEIUIOTHI, YAENIbHAs TEMIOEMKOCTb
BEIIECTBA, YJENbHas TEIJIoTa IUJIaBJICHUSA, YJAeNbHas TeIuloTa napooOpa3oBaHMs, YZelbHas
TEIJIOTa CrOpaHMsl TOIUIMBA, KOX(P(UIMEHT TMOJE3HOro JEHCTBHUA TEIUIOBOW MAalIHMHBI,
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OTHOCHUTEJIbHAS BIIAXXHOCTh BO3JyXa, DJJIEKTPUYECKUM 3apsi, CWIa TOKa, JIIEKTPUYECKOE
HaNpsDKCHHUE, CONPOTUBIICHHWE IPOBOJHUKA, YJEIbHOE CONPOTUBICHHE BElIECTBA, padoTa H
MOIITHOCTh JIEKTPUUYECKOrO TOKA), IPU ONHUCAHUM MPABUWIBHO TPAKTOBATh (PU3MUECKUI CMBICI
UCTIOJIb3YEMBIX BEJIMUUH, 0003HAYCHHS M €AUHUIIB (PU3HMUECKUX BEJIIMYMH, HAXOAUTH (DOPMYIIBL,
CBSI3bIBAIOIIME JIaHHYIO (DU3MYECKYIO BEIMUYMHY C JIPYIMMHU BEJIMYMHAMH, CTPOUTH Ipaduku
M3YyYEHHBIX 3aBUCUMOCTEH (PH3MUECKUX BEIUYHH;

- XapaKTepu3oBaTb CBOWCTBA TeJ, (U3MUECKUE SBICHHMS U IPOLECCHI, HCMOJIb3Ys
OCHOBHBIE IIOJIOKEHHUS MOJIEKYJIIPHO-KMHETUYECKOW TEOpUM CTPOECHMS BEIIECTBA, IPUHIUI
CYINEpIO3ULMHK NoJIel (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma aiis
ydacTka Lemu, 3akoH Jxoyns—JIenna, 3akoH coXpaHeHHsI SHEPTuy, IPU 3TOM J1aBaTh CJIOBECHYIO
(OpMyYIMPOBKY 3aKOHA M 3alIUCBIBATh €T0 MATEMAaTUYECKOE BBIPAXKECHHUE;

- OOBSCHATH (PU3UYECKHE TPOLECCHl M CBOWCTBA TEJ, B TOM YHCIE€ M B KOHTEKCTE
CUTyalu# NPaKTUKO-OPUEHTHPOBAHHOTO XapaKTEPa: BBIABIATH IIPUYMHHO-CIICICTBCHHBIE CBSI3H,
CTpOUTH OOBSICHEHHE M3 |—2 JOTMYEeCKMX LIaroB ¢ OMOpOHM Ha 1-2 H3yYeHHBIX CBOWMCTBA
(Gu3NYeCKUX SIBICHUH, PU3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

- pemarb pacu€THble 3amaud B 2-3 JEUCTBUS, HCIONB3YS 3aKOHBI M (OPMYJIHI,
CBs3bIBalOIIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHAJM3a YCJIOBUS 3aJauyd 3alMChIBAaTh
KpaTKOe YCJOBHUE, BBIBIATH HEIOCTATOK NAHHBIX JI PEUICHMS 3a7adyd, BHIOMPATh 3aKOHBI U
(bopMynbl, HeOOXOAUMBIE A €€ pelIeHUs,, NPOBOJUTh Pacd€Tbl U CPABHUBAThH IOJyYEHHOE
3Ha4YeHHe (PU3NUECKOM BETMUUHBI C U3BECTHHIMH JTaHHBIMH;

- pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOYKHO PELIUTh MPU NOMOIIMU (PU3HYECKHX METOJIOB,
UCIIOJIb3Ysl OIMCAaHUE HCCIIEJOBAaHMsI, BBIIEIATH IPOBEPSEMOE NPEAIOIOKEHUE, OLIEHUBATH
IIPaBHWJIBHOCTB NOPsAZIKA IPOBENCHUS NCCIIEJOBAHMS, J€IaTh BEIBOIBI,

- IPOBOJIUTH OMBITHI IO HAOTIOACHUIO (PU3NYECKUX SIBICHUN WIH (PU3NYECKUX CBOUCTB TEJ
(KanWJuIApHBIC SBJICHMS, 3aBUCHUMOCTb JaBICHHMS BO3AyXa OT €ro o0béMma, TeMIeparyphl,
CKOPOCTH IIpOLIECCAa OCTBIBAHMS M HAarpeBaHus IPU H3JIyYEHUU OT IBETa H3JIydarolen
(mornouiaromeii) MOBEPXHOCTH, CKOPOCTb MCIAPEHUs BOJABI OT TEMIEpaTypbl JKHUIKOCTH H
wionaau €€ MOBEPXHOCTH, JJEKTPHU3ALUs TEl M B3aUMOACHCTBHE 3JIEKTPUUECKHUX 3apsOB,
B3aMMOJEHCTBUE TIOCTOSHHBIX MAarHUTOB, BHU3yaJHM3alysl MATrHUTHBIX TIOJE€H ITOCTOSHHBIX
MarHuTOB, JIE€WCTBUS MAarHUTHOTO IOJII HAa IPOBOAHHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOWCTBA  DJJIEKTPOJBUIATeIsl  IMOCTOSIHHOTO  TOKa):  (OpMyJIupoBaTh  IpOBEpseMble
MPEINOI0KEHUs, COOUPATh YCTAaHOBKY M3 TPEMJIOKECHHOTO O0OpYIOBaHMS, ONHCHIBATH XOJ
OIbITa U (POPMYJINPOBATH BEIBOJBI;

- BBIIOJIHATH NPSMbIE M3MEPEHUS TEMIEpPATypbl, OTHOCUTEJIBHOM BIAXXHOCTU BO3/yXa,
CHJIBl TOKa, HAIIPSDKEHHs C MCIIOJIb30BAHUEM AHAJOTIOBBIX MPUOOPOB M JATUMKOB (PU3MUECKUX
BEJIMYMH, CPABHUBATH PE3yJIbTAThl U3MEPEHUN C YUETOM 3aJaHHOM a0COIIOTHOM MOTPEIIHOCTH;

- MPOBOJIUTH HMCCJIEAOBAaHUE 3aBUCHUMOCTH OJHOM (PU3NUYECKOW BETUYHMHBI OT APYTOM C
HCIIOJIb30BAaHUEM INPSIMBIX H3MEpPEHUHN (3aBUCUMOCTb COINPOTUBIEHUS NPOBOJHUKA OT €ro
JUIMHBI, TUIOIIAAU IONIEPEYHOIO CEYEHHs U YACIBHOTO CONPOTHUBIICHUS BEIECTBA IPOBOJHHUKA,
CWJIBI TOKa, HWAYIIEr0 4Yepe3 IPOBOJHHUK, OT HANpPSIKEHWs Ha NPOBOJHUKE, HCCIEAOBAaHUE
[IOCIEI0BAaTEIbHOTO M MapajUIeIbHOIO  COEIMHEHWH  NPOBOAHMKOB):  IUIAHUPOBATh
HCCIIeZIOBaHUE, COOMpaTh YCTAaHOBKY U BBITIOJIHATH U3MEPEHHUSI, CIEAYS MPEII0KEHHOMY IUIaHy,
(GuKCUpoBaTh pPe3yNbTaThl MOJYUYEHHOM 3aBUCHUMOCTH B BUAE TaOnul M TpaduKoB, JeiaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEA0BAHNUS;

- IPOBOJIUTH KOCBEHHbIE H3MEPEHUs (PU3NYECKMX BEIWYMH (yJeNbHas TEIUIOEMKOCTh
BEIIECTBA, CONPOTHBICHHE IPOBOJHUKA, padoTa M MOIIHOCTb JJIEKTPHUUECKOTO TOKA):
IUTAHUPOBaTh M3MEPEHHsI, COOMPATh HKCHEPUMEHTAIBHYIO YCTAHOBKY, CIEIysd NpPeIIOXKEHHOU
UHCTPYKLUH, Y BBIYUCIIATH 3HAUEHUE BEJIMUMHBI;

- coOmomath TIpaBWIa TEXHWKH O€30MacHOCTH Mpu paboTe C JabopaTOpHBIM
00opy0BaHUEM;

- XapaKTepHU30BaTh NPUHIMIIEI JEHCTBUS N3yUYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOUCTB
C OIOpOM Ha MX ONHUCaHUs (B TOM YHUCIE: CHUCTEMa OTOIIEHUS IJOMOB, TMTPOMETp, HapoBas
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TypOMHA, aMIepMeTp, BOJBTMETP, CUETUMK IIEKTPUUECKOW SHEPIUH, DIEKTPOOCBETHTEIHHBIC
npuOOpHl, HarpeBaTeNIbHBIE AIIEKTPONPUOOPHI (IIPUMEPHI), IEKTPUUYECKHE MPEIOXPAHUTEIH,
JJIEKTPOMArHUT, JJIEKTPOJBUTaTelIb ITOCTOSHHOTO TOKa), HCIONB3YsS 3HAHHSA O CBOWCTBAax
(bu3NYeCKUX SIBICHUHN 1 HEOOXOIUMBIE (PH3HUUECKUE 3aKOHOMEPHOCTH;

- pacro3HaBaTh INPOCTHIE TEXHHYECKHE YCTPOWCTBA W HW3MEPHUTENbHBIC MPHOOPHI IO
CXeMaM U CXEMaTHYHBIM pPHCYHKaM (SKHUJKOCTHBI TEpMOMETp, TEpMOC, ICUXPOMETP,
THTPOMETp, IBHUTaTelb BHYTPEHHETO CTOPaHUs, AJIEKTPOCKOI, PEOCTaT), COCTaBISATH CXEMBI
AJIEKTPUUYECKUX IIeTel C MOCIeNOBaTeIbHbBIM U IMapajUIebHBIM COEJIMHEHHEM 3JIEMEHTOB,
pasyinyasi yCIIOBHbIE 0003HAUYEHHS AJIEMEHTOB JIEKTPUYECKUX LEeTIeH;

- TpHUBOAMTH TpUMEpPHl (HAXOOUTh HWHPOPMALMIO O MPHUMEPax) MPAKTUIECKOTrO
UCTIONIb30BAaHUS (PM3MUECKUX 3HAHWI B TIOBCETHEBHOW JKM3HM Ui oOecriedeHus 0e30MacHOCTH
npu oOpameHud ¢ NpuOOpaMU M TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHUS 3/10POBbS H
COOJTIOICHUSI HOPM HKOJIOTMYECKOT0 MOBEACHUS B OKPYKAIOLIEeH Cpesie;

- OCYILECTBJIATH MOMCK WHpOpMaUU (Ppu3nyecKoro cogepxanus B IHTepHeTe, HA OCHOBE
UMCIONIUXCST 3HAHWH W MyTEM CpPaBHEHUS JONOJHUTEIBHBIX HCTOYHHKOB BBIIEIATH
nHpOPMaINIO, KOTOpasi SBJISIETCS MPOTUBOPEUUBOI UM MOKET OBITh HEIOCTOBEPHOM;

- HMCIIOJIb30BaTh MPH BBINOIHEHUN YYEOHBIX 33JaHUI HAyYHO--TIOMYJISIPHYIO JIUTEPATypy
(U3NYECKOrO COMEp)KaHMs, CIPaBOYHBIC MaTepUalbl, pecypchl ceTd HHTepHeT, BianeTh
npuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HHGOpMANNMU W3 OJHON 3HAKOBOM
CHCTEMBI B JIPYTYIO;

- co3maBaTh COOCTBEHHBIC TNHCHMEHHBIE W KpAaTKHWE YCTHBIE COOOIIEHUs, 00001mas
MHPOPMALIHIO U3 HECKOJBKUX MCTOYHUKOB (PM3UUECKOTO COZIEp)KAaHUS, B TOM YUCIE MyOIMYHO
NPEACTaBIATh PE3YNbTaThl MPOEKTHOH WM HCCIEAOBATENbCKOM JAEATEIBHOCTH, HPU 3TOM
IPaMOTHO HCIOJb30BAaTh HM3YUYCHHBIM MOHATUHHBINA ammapar Kypca (QHU3HKH, COIPOBOXIATH
BBICTYIUICHHE TIPE3CHTAINEH;

- TIpU BBIOJHEHHHM YYEOHBIX IPOEKTOB M HCCIENOBAHUN (PU3MUYECKHX MPOIECCOB
pacrpenensaTb 00S3aHHOCTH B TPYIIE B COOTBETCTBHHU C ITOCTaBICHHBIMU 33Jja4aMH, CICIHUTH 32
BBITIOJIHEHUEM IIIaHa JEUCTBUM M KOPPEKTUPOBATh €ro, aJeKBaTHO OICHMBATH COOCTBEHHBIH
BKJIaJ B JIEATEIBHOCTh TPYIIBI, BHICTPAHBAaTh KOMMYHHKATHBHOE B3aMMOJCHCTBHE, MPOSBIL
TOTOBHOCTb pa3periaTh KOH(IUKTHIL.

K xoHmy oOyueHus B 9 Kjacce mpeiMeTHBIC Pe3yiIbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD y OOYHYAIOLTUXCS YMEHHIA:

- HNCTONB30BaTh TOHATHS: CHCTEMa OTCU€Ta, MaTepuanbHas TOYKa, TPAEKTOpHS,
OTHOCHUTEJIFHOCTh MEXaHWYECKOI'0 JBWXKEHUs, nedopmanus (ynpyras, IUIacTUUEcKas), TpEeHHe,
[EHTPOCTPEMUTEIBHOE YCKOPCHHE, HEBECOMOCTh M MEperpy3KH, IEHTP TSKECTH, aOCOIIOTHO
TBEPOE TEJO, IIEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUUECKHE KOJIeOaHUsl U BOJIHBI,
3BYK, HH(PA3BYK U yIbTPa3BYK, HIEKTPOMATHUTHBIC BOJIHBI, MIKaja 3JEKTPOMArHUTHBIX BOJH,
CBET, OJIN30PYKOCTh M JTATbHO30PKOCTb, CIIEKTPBI UCITYCKAaHUs M IMOTJIOIIEHUs, anb(a-, 6era- u
raMMa-n3JIy4eHHs, H30TOIIBI, SepHast YHEPreTHKA;

- pasznuuaTh SBIEHUS (pPaBHOMEPHOE U HEPAaBHOMEPHOE NPSMOJIMHEHHOE JBHKECHHUE,
PaBHOYCKOPEHHOE NPSAMOJHMHEHHOE [BIKCHHE, CBOOOJHOE TAJCHUE TEJl, pPaBHOMEpPHOE
JBIJKEHUE TI0 OKPY)KHOCTH, B3aUMOJICHCTBHE TeJl, PEaKTUBHOE J[IBUXKEHHUE, KoiebaTerabHOe
IBIKCHUE (3aTyXalollMe M BBIHY)KICHHBIC KOJEOaHMs), PE30HAHC, BOJIHOBOE [BIDKCHHE,
OTpaKCHHE 3BYyKa, NPSMOJIMHEHHOE paclpOCTpaHEHHE, OTPAXEHHUE U IPEJIOMIICHHE CBETa,
MOJTHOE BHYTPCHHEE OTPAKCHHE CBETA, PA3JIOKCHHE OEJIor0 CBEeTa B CIEKTP M CIIOKCHHUE
CTHEKTPAIbHBIX LBETOB, JUCIEPCUSI CBETA, €CTECTBEHHAs PaJMOAKTHBHOCTh, BO3HUKHOBEHHE
JMHEHYATOTO CHEKTpa HM3JIyYeHHs) 0 OMHCAHHIO MX XapaKTepHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIMINX JaHHOE (PU3HUECKOE SBICHHUE;

- pacro3HaBaTh NMPOSBICHUE M3YYEHHBIX (U3MUECKHUX SBICHHH B OKpY’Karomem mupe (B
TOM yHclie (U3NUECKUE SBICHUS B IPUPOJE: MPHIUBBI U OTJIMBBI, IBIKEeHHUE TaHeT COIHEUHOM
CHCTEMBI, PEAaKTUBHOE [BIDKCHHE >KUBBIX OpPraHW3MOB, BOCHPHUSTHE 3BYKOB JKMBOTHBIMH,
3eMJICTPSICCHHUE, CEMCMUYECKHE BOJIHBIL, I[yHaMH, 3XO, LBETa TeJ, ONTHYECKUE SIBJICHUS B
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npupose, OHOJOTHYEecKoe JAeMCTBHE BUIUMOIO, YIbTPa(QHUOJIETOBOIO U PEHTTE€HOBCKOIO
U3TYYCHUH, €CTECTBEHHBIH paJMOAKTHBHBIA (OH, KOCMUYECKHE JIy4d, pPaJuOaKTUBHOE
U3ITy4YeHUEe MPUPOJHBIX MHHEPANOB, ICHCTBHE pPaJUOAKTHUBHBIX H3IYYEHU HaA OpraHu3M
YeJoBeKa), MPH ATOM MEPEBOJAUTH MPAKTUYECKYIO 33/1a4y B yUeOHYIO, BBIJICIATh CYIIECTBCHHbIC
cBoOMCTBa (ITPU3HAKHN) (PU3HUECKUX SBICHHA;

- OIUCHIBATh M3yUEHHBIC CBOMCTBA TEJI U (PU3UUECKUE SBICHMSA, UCIOIB3Ys (PU3NUECKUE
BEJIMYUHBI (CpeHssl 1 MTHOBEHHAsI CKOPOCTh Tella MIPH HEPaBHOMEPHOM JBUKEHUH, YCKOPEHHE,
NepeMeIIeHne, MyTh, YIJOBas CKOPOCTb, CWJIa TPEHHUs, CWJIAa YIPYTOCTH, CHJa TSKECTH,
YCKOpEHHE CBOOOJHOTO TMaJeHHs, BEC Teja, MUMIYJbC Tejla, UMITYJIbC CUJIbl, MEXaHHuYecKas
paboTa W MOIIHOCTbH, MOTEHIMAJIbHAS SHEPrHUsl Tejla, MOAHATOTO HaJ MOBEPXHOCTHIO 3EMIIH,
MOTEHLIMAJIbHAs PHEPrusl CKATOM NpPYKUHBI, KHHETHUYECKas HHEeprusi, MOojHas MeXaHW4YecKas
SHEprus, MEpuo] M YacToTa KoieOaHWH, JJIMHA BOJHBI, IPOMKOCTh 3ByKa W BBICOTa TOHA,
CKOPOCTh CBE€Ta, IOKa3aTelb MPEIOMIICHUS Cpelbl), MPH OMHCAHUM MPAaBUIBLHO TPAKTOBATh
(bu3nUYecKuil CMBICT UCTIONIB3yEMbIX BEIMYHH, 0003HAUCHUS U €IMHHUIBI (PU3UYECKUX BEIUYHH,
HaXOJUTh (OPMYJIbI, CBA3BIBAIONINE JAaHHYIO (U3NYECKYIO0 BETUYHUHY C APYTMMH BEJIUYHMHAMH,
CTPOUTH Tpa(MKH NU3YUEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHYHH;

- XapakTepu30BaTh CBOICTBa Teld, (pU3MUecKHue SBICHUS U MPOILECCHI, UCIIONb3Ys 3aKOH
COXpaHEHHs SHEPrud, 3aKOH BCEMHUPHOTO TATOTCHHUS, MPUHLMUI CYNEPIO3UIMUA CHJI, TPHUHLIUI
oTHocuTenbHOCTH ['anunesi, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHHsI HMITYJIbCa, 3aKOHBI
OTpaXKEHUs U IPEJIOMIICHUSI CBETAa, 3aKOHBbI COXPAHEHMs 3aps0BOTO U MAacCOBOIO YMCEN IpHU
SIEPHBIX pEaKUUsAX, MPU ITOM JaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA M 3alHCHIBATh €ro
MaTeMaTUYEeCKOE BBIPAKCHHE;

- 00BACHATH (PU3MYECKHE NPOIECChl M CBOMCTBA TeJd, B TOM 4YHCIIE U B KOHTEKCTE
CUTyalluid TMPaKTUKO-OPHEHTUPOBAHHOTO XapakTepa: BbISBIATh HPUYHMHHO--CIICICTBEHHBIC
CBSI3U, CTPOUTH OOBICHEHHE M3 2—3 JIOTMYECKHUX IIaroB ¢ OMOPOM Ha 2—3 M3Y4YCHHBIX CBOMCTBA
(bu3NYEeCKUX SIBICHUH, (PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

- pemaTh pacuéTHBIE 3a7a4M (OMUPAIONIUECS HA CUCTEMY U3 2—3 YpaBHEHHI ), UCIIOJIb3YsI
3aKOHBI U (POPMYJIbI, CBSA3BIBAIOIINE (PU3NUECKUE BEIIMYMHBL: HA OCHOBE aHAJIN3a YCIOBUS 3a1a4H
3aMMChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEJOCTAIONIME WM W30BITOYHBIE TaHHBIC, BHIOMPATH
3aKOHBI M (OpPMyJIbI, HEOOXOAMMBIE I pEUICHHs, NPOBOAMTH PACYEThl W OLEHHUBATH
PEANMCTUYHOCTh MOIYYEHHOT0 3HaUeHUsI GPU3NYECKOM BETNYHHBI;

- pacrmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOYKHO PELIUTh MPU MOMOIIHU (PU3UIECKHX METOIOB,
UCIIONIb3Ysl OIMCaHUE HCCIENOBAHMs, BBIICIATH MPOBEPSEMOE MPEAINOI0KEHUE, OLIEHHWBAThH
NPaBUIBHOCTh TOPSIKA MPOBEACHUS MCCIEIOBAaHUS, JeNaTh BbIBOABI, WHTEPIPETHPOBATH
pe3ynbTaThl HAOIIOACHUN U OTIBITOB;

- IPOBOJIUTH OMBITHI IO HAOIIOACHUIO (PU3NYECKHX SIBICHUHN WM (PU3NUECKUX CBOUCTB TEJ
(u3yuenue BTOpOro 3akoHa HpIOTOHA, 3aKOHAa COXpaHEHHUsS PHEPrHH, 3aBUCUMOCTH IMEpPHOJA
Kosie0aHMi PY>KWHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKHUHBI U HE3aBUCHMOCTbH OT
aMIUIUTYAbl MaJbIX KOJeOaHUW, IpSIMOJIMHEHHOE paclpocTpaHEeHHE CBETa, Pa3jioXKeHHe 0eroro
CBETa B CHEKTP, M3yYCHHE CBOWCTB M300paXEHUS B TNIOCKOM 3€pKajie U CBOMCTB M300paKEHHS
npeaMera B coOuparomiei TuH3e, HaOIIoAeHHE CIIOIHBIX U JIMHEHYAThIX CIEKTPOB U3JIyUEeHHUS):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa 000pYyI0BAaHMUS, ONUCHIBATH X0
OTIBITA U €0 Pe3yJbTaThl, GOPMYJINPOBATH BHIBOIBI,

- TMPOBOJUTH TPU HEOOXOAWMOCTH CEpHUI0 TNPSAMBIX H3MEPEHHUH, Ompenaessist cpeaHee
3HAYCHHUE U3MEPIEMON BeTMIMHBI ((POKYCHOE PACCTOSIHUE COOMPAFOIICH JTUH3BI), 000CHOBHIBATH
BEIOOD crioco0a u3MepeHust (M3MEPUTEIILHOTO MPUO0pPa);

- TMPOBOAUTH HCCJENOBAaHUE 3aBUCUMOCTEH (PU3NYECKUX BEIUYHUH C HCIIOJIb30BaHUEM
NPSAMBIX M3MEPEHHH (3aBUCUMOCTh MYTH OT BPEMEHM NPH PAaBHOYCKOPEHHOM IBIKEHHH O€3
HAYaJIbHOM CKOpPOCTH, IMepuoja KoJeOaHWH MaTeMaTHYeCKOro MasTHUKAa OT JJIUHBI HHTH,
3aBHCHUMOCTH yTjla OTPaKEHHs CBETa OT YIJIa MaJeHUs U yria NpeJOMJICHUS OT yria HajeHus):
IUTAHUPOBATh HCCIIEOBAaHUE, CAMOCTOSITEIbHO COOMPATh YCTAaHOBKY, (PUKCHUpPOBATH PE3yJIbTaThl
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MOJIyY€HHOM 3aBUCHMOCTH (PU3WYECKUX BEJIIMYMH B BUJE TaOMUIl U TpadUKOB, 1e1aTh BHIBOABI
0 pe3yIbTaTaM UCCIICIOBAHNS,

- TPOBOAWTH KOCBEHHBIE HU3MEpPEeHHS (PU3UUECKUX BEIMYUH (CpPelHsAs CKOPOCTh U
YCKOpPEHHE Tejla TMpPH pPABHOYCKOPEHHOM JIBKCHHMH, YCKOpEHHE CBOOOIHOrO TaJeHus,
KECTKOCTh MPYKHUHBI, KOIPPUIMEHT TPeHUS CKOJIBKEHHUs, MEXaHU4Yeckas padoTa U MOIIHOCTb,
9acToTa M Mepuo] KoieOaHui MaTeMaTHYECKOTO U MPYKHHHOTO MasiTHUKOB, ONTHYECKasl CUJIa
cobmparomel  JUH3BI, pPAIUOAKTHBHBIA  (POH): TIJIAHUPOBATH HM3MEpPEHHUs, COOHMpaTh
AKCIIEPUMEHTAIILHYIO YCTAHOBKY U BBIMIOJIHATH U3MEPEHUS, CIIeYS MPEAT0KEHHON HHCTPYKIIHH,
BBIUUCIISATH 3HAYCHHE BEIMYMHBI U aHAJIU3UPOBAThH MOJYyUYEHHbIE PE3YJIbTAThl C YUETOM 3aJaHHOM
IIOTPEIIHOCTH U3MEPEHUN;

- coOmomath TpaBWIa TEXHWKH O€30MAacHOCTH Mpu paboTe ¢ JabopaTOpHBIM
o0opyIoBaHUEM;

- pa3nuyaTh OCHOBHBIE NPU3HAKM HU3YUYECHHBIX (PU3MYECKUX MOJENEeH: MaTepualibHas
TOYKa, a0CONTIOTHO TBEPOE TEJIO, TOUCYHBII NCTOUYHUK CBETA, Jy4, TOHKAs JIMH3A, TUIAaHETapHAs
MOJIeNIb aTOMa, HYKJIOHHAsI MOZIeJIb @aTOMHOTO SIApa;

- XapaKTepHU30BaTh MPUHIIMITBI ICHCTBUS U3YYCHHBIX MPUOOPOB U TEXHHUUECKHUX YCTPOUCTB
C Omopoil Ha MX omucaHusi (B TOM YHUCIE: CHUAOMETp, JAaTYUKU TOJOXKEHHS, PAcCTOSHUS U
YCKOPEHHUs, pakKeTa, OJXOJIOT, OYKH, IMEepUCKOM, QoToanmapaT, ONTUYECKUE CBETOBOJIBI,
CHEKTPOCKOI, TO3UMETp, Kamepa BuibcoHa), MCHONb3ys 3HaHHA O CBOWMCTBAaxX (PU3MUECKHUX
SABJICHUI U HEOOXOIUMBIE (PH3HUECKUE 3aKOHOMEPHOCTH;

- HUCIOJb30BaTh CXEMbl M CXEMaTHUYHbIE PUCYHKH H3YUYEHHBIX TEXHHMUYECKHUX YCTPOWCTB,
U3MEPHUTENIBHBIX NPUOOPOB M TEXHOJOTMYECKHX TMPOIECCOB NPU PEUICHHH Yy4eOHO--
MPAKTUYECKHX 3a7[a4, ONTUYECKUE CXEMbI JIJISl OCTPOEHUSI U300pakeHUH B MJIOCKOM 3epKaje U
coOuparoriei JT1uH3e;

- TPHUBOAWTH TPUMEPHl (HAXOAUTh WHOOPMAIIMIO O TMpPUMEpax) TMPAKTHIECKOTO
WCTOJIb30BaHUS (PU3MYECKUX 3HAHUI B MOBCEIHEBHOM >KM3HU Uil 0OecredeHus: Oe30MacHOCTH
mpu obOpamieHuu ¢ NpuOOpaMM U TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHUS 3/10pPOBbI U
COOJTIOICHHSI HOPM 3KOJIOTMYECKOTI0 IOBEACHHUS B OKpY KaloIIel Cpeae;

- OCYWIECTBIATh NOUCK uH(popManuu (uU3HUecKoro coaepkanus B VHTepHeTe,
CaMOCTOSITENIGHO  (OpMYNHUpYsT  TIOMCKOBBIM  3ampoc, HAXOAUTh IYyTH  OMpEICIICHUs
JIOCTOBEPHOCTH TMOTYYEHHON MHPOPMAIMK HA OCHOBE MMEIOIIMXCS 3HAHUI U JAOMOJHUTENIBHBIX
HMCTOYHUKOB;

- UCIOJIb30BaTh MPHU BHINOJHEHUH yUEOHBIX 3alaHUN HAYYHO--TIOMYJISPHYIO JIUTEPATYPY
(U3MYECKOTO COJep)KaHUS, CIPaBOYHBIE MaTepHalbl, pecypchl ceTu VIHTepHET, BIaaeTh
npuéMaMl KOHCTIEKTHPOBAHHS TEKCTa, MpeoOpa3oBaHUs HHPOpPMAIMM M3 OJHOM 3HAKOBOM
CUCTEMBI B IPYTYIO;

- CO3/1aBaTh COOCTBEHHbBIEC MUCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE MH(OpMAINK U3
HECKOJIbKUX HMCTOYHHKOB (PU3UYECKOTO COJCPIKAHUS, IMMyOJUYHO MPEACTABIATh PE3yJbTaThl
MIPOEKTHOM WIJIM HCCIEA0BATENbCKOW NEATEIbHOCTH, MPU HSTOM TIPAMOTHO HCIIOJIb30BaTh
V3YYCHHBIN MOHITHIHBIN anmapar u3y4aeMoro paszena (U3uKH ¥ COMPOBOXKAATh BHICTYILUICHHE
Mpe3eHTAIMel ¢ y4ETOM 0COOCHHOCTEH ayJUTOPHUU CBEPCTHUKOB.

21



TEMATHYECKOE INTAHUPOBAHUE
7 KJIACC

Koan4vecTBo yacoB
Ne HaumeHoBaHue pa3/iesioB U TeM daekTpoHHbIe (L (PpOBbHIE)
KonTtpoabnbie | [IpakTuyeckue
n/n NMPOrpamMmblI Bcero o0pa3oBaTejibHbIE Pecypchl
padoTsbI padoTt
Paznen 1. ®usuka u e€ posb B MO3HAHUU OKPYKAKOIIEr0 MUpa
butmmoreka [IOK
1.1 o - 2
FISHI - Hayka O npupole https://m.edsoo.ru/7f416194
but6mmoreka [IOK
1.2 ) 2 1
HISHHCCICHE BEITIHAL https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYUYHBI METO]T MO3HAHUSA 2 | brbmorexa LIOK
’ 4 A https://m.edsoo.ru/7f416194
Uroro no pazngeny 6
Pasnen 2. I[lepBoHauyabHble CBeleHHS 0 CTPOCHHHU BelllecTBa
but6mmoreka [IOK
2.1 C 1
TPOCHHE BeliecTa https://m.edsoo.ru/7f416194
29 JIBim>keHre U B3aUMOICHCTBHE YaCTHI] ) 1 bubnuorexa [JOK
' BEIECTBA https://m.edsoo.ru/7f416194
)3 A ) bubmuorexa [JOK
. rperaTHble COCTOSIHUSI BEIIECTBA https-//m.edsoo.ru/7f416194
Uroro no pazgeny 5
Paznen 3. /IBukenune u B3aumMojaeiicTBue Te
but6mmoreka [IOK
A M
3 CXAMITICCIOT ABIDRCHHC 3 https://m.edsoo.ru/7f416194
butmmoreka [IOK
3:2 Hepuuis, Macea, IIoTHOCTS 4 ! https://m.edsoo.ru/7f416194
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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

but6mmoreka [IOK

33 Cuia. B 14 2
1. BT cul https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Pa3pnen 4. /laBienue TBEpABIX TeJl, AKUIAKOCTEH M ra3oB
41 Hasnenue. [lepenaua naBieHus: TBEPIAbIMU 3 but6mmoreka [IOK
' TeJaMH, JKUIKOCTAMH U razaMu https://m.edsoo.ru/7f416194
bubmmoreka [IOK
4.2 5
JlaBICHHE HKAKOCTH https://m.edsoo.ru/7f416194
but6mmoreka [IOK
4.3 ATmoceproe asienue 6 https://m.edsoo.ru/7f416194
44 JlelicTBHE )KUIKOCTU U ra3a Ha NOTPyKEHHOE B 7 3 bubnuorexa LIOK
’ HHUX TEIIO https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Paznea 5. Pa6ora u MOIHOCTL. JHeprus
bu6mmoreka [IOK
31 Pabora u mompgocTs 3 ! https://m.edsoo.ru/7f416194
but6mmorekxa [IOK
52 IT 5 1
POCTRIC MEXAHHIMBL https://m.edsoo.ru/7f416194
but6mmoreka [IOK
. M 4 1
>3 CXAHITICCKAA SHEPTI https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
Pe3epBHOE Bpems 3
OBHIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 12
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TEMATHYECKOE INTAHUPOBAHUE

8 KVIACC

KoaunuyecTBo yacoB

Ne JJekTpoHHbIe (MU(PPOBHIE)
o/ HaumeHnoBaHue pa3aesioB U TeM NPOrpaMMbl Beero Kontpoabsnbie | IlpakTuueckue 06pasoBaTebHbIE pecypehl
padoTsI padoTsbI
Pa3pnen 1. TemioBble siBJIeHUS
1.1 CtpoeHue U CBOKCTBA BEIIECTBA 7 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
1.2 Tennoeie npoucccel 21 ! > https://m.edscL)E).ru/7f41 8lce
Htoro no pasneny 28
Paznen 2. DuekTpuyecKkue 1 MATHUTHBIE SIBJICHUS
51 DIIEKTPUYECKUE 3apsiibl. 3apsKEHHbIE TeJa U UX 7 1 bubmuotexa [{OK
B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [JOK
2.2 | [locTOSHHBIN ANEKTPUUYECKUIN TOK 20 1 7 https-//m.e dscl){).m 178418 Lce
bu6mmoreka [IOK
2.3 | MarauTHEIC SIBIICHUS 6 1 1.5 hitps://m.c dscli).ru 178418 L ce
2.4 | DaexTpoMarHuTHAsT MHAYKIIHUS 4 bubmorexa [IOK
https://m.edsoo.ru/7f4181ce
Uroro no pazueny 37
Pe3epBHOE Bpems 3
OBHIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 3 14.5
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TEMATHYECKOE IINTAHUPOBAHUE

9 KVIACC

KoaunuyecTBo yacoB

Ne JJekTpoHHbIe (MU(PPOBHIE)
HanmeHnoBanue pasjaejioB M TeM IPOrpaMMbl Kountpoasnbie | IlpakTnueckue
n/n Bceero o0pa3oBaTe/ibHbIE PeCcypchl
padoTsI padoTsbI
Paznen 1. Mexanuveckue siBJIeHUS
11 MexaHn4ecKkoe IBHKEHHE U CTIOCOOBI €0 10 | bubmuoreka [JOK
’ OIMHCaAHHMS https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.2 | B i 20 1 3
SanMoACHCTBHIE TeX https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 '3 10 3
AKOHE COXpateHit https://m.edsoo.ru/7f41a4a6
Uroro no pazngeny 40
Paznen 2. Mexanuveckue KoJie0aHusi 1 BOJHbI
bu6mmoreka [JOK
21 M
CXAHHHCCKHE KONCOAHHA ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
22 M .3 8 1 3
CRAHMACCRHE BOMHNL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no paszaeiy 15
Paznen 3. DieKTpoMarHuTHOE 10JIe ¥ 3JIeKTPOMATHUTHBIE BOJHbBI
31 DNIEKTPOMArHUTHOE TOJIE U 3JIEKTPOMArHUTHBIE 6 ) bubmmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Paznen 4. CBeToBbIE SIBJICHHSI
bubmuoreka [JOK
41 |3 6 2
AKOMHH pACTPOCTPACIA cheTa https://m.edsoo.ru/7f41a4a6
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bu6nuoreka [JOK

4.2 | JIuH3BI U ONITUYECKUE TPUOOPHI 6 3 hitps-//m.c dS(I)_E).ru 17641 ada6
bubmmorexa [IOK

4.3 | PaznmoskeHue O6€JI0T0 CBETA B CIICKTP 3 2 https://m.c dscI;E).ru 17410436

Hroro no pazneny 15

Pa3pnen S. KBaHTOBBIC SIBJICHUA

5.1 | UcnyckaHue ¥ IOTJIONIEHHUE CBETA AaTOMOM 4 1 Eggi;ﬁf;i(ﬁf 7641 ada6

5.2 | CrpoeHue aTOMHOTO sizipa 6 1 bubmorexa LIOK
https://m.edsoo.ru/7f41a4a6
bubnmoreka [JOK

53| Slaepuie peaxiiin ! 1 https://m.edscli).m/7f41a4a6

Uroro no pazgeny 17

Pasnea 6. [loBTopuTtenbHo-00001a0IMii MOAYJIb

6.1 IToBTOpenue n 0600IIEHNE COIep KaHUs Kypca 9 ) bubnuoreka [IOK

¢busuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Uroro no pazueny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 27
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YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA3OBATEJBHOIO
MPOLECCA

OBA3ATEJBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

- ®usuka (B 2 yactax), 7 knace/ ['enaenmreiin JI.3., bymaroa A.A., Kopamise .H.,
Komkuna A.B.; mon penakuueit Opnoa B.A., O61mecTBO ¢ OrpaHU4eHHONH OTBETCTBEHHOCTHIO
«BMHOM. JlabGopatopus 3HaHMi»; AKITMOHEepHOE 0011ecTBO «M3aaTenscTBO «IIpocBemnienuey

- ®uszuka (B 2 yactsx), 8 xkinace/ ['ennenmmreiin JI1.O., bynaroBa A.A., Kopuunses M.H.,
Komkunra A.B.; mox penakmueit OpioBa B.A., O0miecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«BMTHOM. JlaGopaTopust 3HaHU»; AKmonepHoe oomectBo «M3narensctBo «IIpocBemenuer»

- ®usuka (B 2 yactax), 9 knmacc/ I'ennenmreiin JI.9., bynatosa A. A., Kopuunse W.H.,
Komkuna A.B.; mon penakuueit Opnoa B.A., O01ecTBO ¢ OrpaHU4e€HHON OTBETCTBEHHOCTHIO
«BMHOM. JlabGopatopusi 3HaHMi»; AKITHOHEpHOE 0011ecTBO «M3aaTenscTBO «IIpocBemnieHuey

METOAUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHUDPPOBBIE OBPA3OBATEJIbHBIE PECYPCblI U PECYPCbl CETH
HUHTEPHET

- https://lesson.edu.ru/

- https://resh.edu.ru/

- https://m.edsoo.ru/

- https://uchebnik.mos.ru/
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