Munncreperso o6pa3oanus u Hayku PO
MynuuunansHoe Ka€nnoe 061meobpasoBare/ibHOe YUpeKICHHE
«Buxopesckas cpenas obumeobpasosarensuas mkosna Ne2y
Bparckoro paitona Upkytckoit o61actu

Paccmorpeno Cornacosano: YTBepiaaw:
Ha, f AHHH 3amecTurens aupextopa o YP Aunpekrop MKOY
et et MKOY Y ¢Buxopesckas COLU No2 «B%ﬂ:xu COLII No2»
MKOY «Buxopescxas 2> /4‘//1«(/):/4 peete L4 W2y | MB.Kupcanos/
COIII Ne2» «3/» ¢ flp_b@/_f 242 2021 r [Mpuxasz N &7
[Iporokon Ne 1 ! OT«fw fewsng 2021 r

ot «J7 » £4 2021 r

AjnanTuposannas paGouasi nporpamma y4eGHOro npeamera
OHU3HKA
aas yaammuxes ¢ 31TP
7-9 kinaccon

Ipeamernas ofnacrs: «EcTecTBeHHO-HAYYHBIE IPEAMETHI»

Cpok peasmszauun- 3 roaa

PaspaGorana:
Benosa 2.10., yuntens uznku
NepBoi KBAIH(UKAIHOHHON KaTeropuH

Buxopepka



Mosicuurenbuan 3anucKa

Haunas agantuposanHas pabouas nporpamma ydeGHoro npeamera «@U3HKay» VIS YHAlUXCH C

3ITP 7-9 knaccos paspaGorana Ha ocHoBe TpeGoBanuii K pesyisraram ocsoerus AOOIT 000 ¢

3I1P (apuant 7.1) MKOV «Buxopesckas COLL Ne 2» B cootserctun ¢ ®I'OC 000.
[Iporpamma onpezenser nytH (OPMHPOBAHMA CHCTEMBl 3HAHHMI, YMEHHH M CcrnocoboB

ACATE/IbHOCTH, Pa3sBHTHA, BOCIHMTAHHA W CoOUMaTM3auMM ydaumxcs. [Iporpamma cozedicTyer

COXpPaHCHHIO eIMHOro 00pa3oBaTeIbHOTO NPOCTPAHCTBA.

Merouueckoit ocHoBo#f H3yuenus kypca «DH3HKa» B OCHOBHOM IIKOJIE SBJISETCA CHCTEMHO-

AeATENLHOCTHBIH TMOAX0A, obecneunBaOmMMil JOCTHKCHHE JIHYHOCTHBIX, METANpPEIMETHBIX W

NpeAMETHBIX  00pasoBaTeNBHBIX  PE3YJILTATOB  [OCPEACTBOM  OpraHu3alM¥  aKTHBHOI

MO3HABATE/IbHOM JACATENILHOCTH WIKOIBHHKOB.

Hauansueiii Kype U3k npu3Ban pemars caeylmue 3a1a4u:

- CO3/1aTh YCAOBHA U1 POPMHPOBAHHSA JOrHYECKOro H abCTPAKTHOrO MBIILICHHS Y IIKOABHHKOB

KaK OCHOBBI HX JanbHeifero ¢ dpekTuBHOro 06y4eHns;

- copmuposate Habop HEOOXOMMMBIX JUIS JaibHeHmiero oOYYeHHS MNPEAMETHBIX H

obumey4eOHbIX yMEHHH Ha OCHOBE pelICHHA KaK TNpPeJMETHBIX, TAK H HHTEIPHPOBAHHBIX

KHU3HEHHBIX 3a/1a4;

- 00ecreynTh MPOYHOE H CO3HATE/ILHOC OBIANCHUE CHCTEMON (DH3MYECKHX 3HAHWH M yMeHWii,

HEOOXOZMMBIX /UIS NPUMEHEHHS B MPAKTHYECKOH ACATENLHOCTH, IS H3YYEHHS CMEKHBIX

JAHCIHMIUIAH, JUIA NpPOAOIKEHHs 00pa3oBaHHA; OOCCHEUHTH HHTC/UICKTYAIbHOE Ppa3BHTHE,

cOpPMHPOBATE Ka4yecTBA MBIIUICHHS, XapakTepHble JUIA (H3HYECKOH JEATENLHOCTH M

HEeOOXOIMMBIE JUTS TIOTHOLICHHOMH XKH3HM B 00LIecTBe;

- chopmupoBaTh npeacTapienne o6 uaesx 1 Metonax GUIKKH, 0 PH3MKe Kak Bopme onmHcaHHA

H METOJIC MO3HAHHSA OKPYKAFOLIEr0 MUpa;

- chopmMHpoBaTL MpejAcTaBleHHE O (H3MKe Kak 4YacTH O0OIIEeYeNOBEYECKOH  KyIbTYpSI,

MOHHMAHHE 3HAYUMOCTH (PHIHKH JUTA 06IIECTBEHHOrO Nporpecca;

- chopMHpPOBaTE yCTOHYHBEIR HHTEpec K (u3nke Ha ocHOBe AuPepeHIHPOBAHHOTO MOAX0/A K

yHalmumes;

- BBIABHTH H Pa3BHTh TBOPYECKHE CIIOCOOHOCTH HA OCHOBE 3aJlaHHii, HOCAIIMX HECTAH/IAPTHBIMH,

3aHHUMAaTC/ILHBIH Xapakrep.

YueOustii npeamer «®@usuka» peanusyerca Yepes o0f3aTeNbHYIO 4acTh yueGHOro MiaHa.
Pabouas nporpamma «®usnka» s yvammxes 7 -9 knaccoB paccuurasa Ha 202 yaca B
cooTBeTCTBHH ¢ y4eOubiM manom MKOY «Buxopesckas COLL Ne 2»: 7 knace — 68 4. (2
Yaca B Helenmo), 8 knacc — 68 4. (2 yaca B Heztenno), 9 knace — 684. (2 yaca B HeJIEIO).

Cpok peanmzaunu nporpaMMbl — 3 roja.

Henonssyemsiit YMK:

1. «®usuka. 7 knacey H. C. [ypeuuesa, H. E. Baxeesckas., 2017r

2. «®usnxa. 8 knacey H. C. Ilypsunesa, H. E. Baxeesckas., 2018r

3. «@u3uka. 9 knace» H. C. ITypenuesa, H. E. Baxeesckas, B.M. Yapyrun., 2019r

ll.nannpyem.le pPe3yJibTaTbl OCBOCHHS yqeﬁnoro npeamera

HeatensHocTs 06pa3oBaTeIbHOIO yupex/ieHHs B 00yueHHH QHU3HKH MO alanTHPOBaHHOM
nporpaMMe B IIKOJE JO/DKHA OBITh  HanpaslieHa HA  JIOCTHOKEHHE  OOyHalommMMHCH
C/IELYIOIIHX Pe3yILTaTOB:

JlnunocTHbIE:

- (GopMHpOBaHHE KauyeCTB MBIIUICHHS, HEOGXOMMMBIX JUIS AJanTallHH B COBPEMEHHOM
HHTCJUIEKTYaATbHOM 00IIeCTBE;

- CcpOPMHPOBAHHOCTh TO3HABATENLHEIX HHTEPECOB, HHTE/UICKTYATBHEIX H TBOPYECKHX
crnoco0HOCTeH yuamuxcs;



- MHTEpEC K pasH4YHBIM BHJAaM y4eOHOH AEATENBHOCTH, BKIIOYAS JJIEMEHTHI IPEJIMETHO-
HCCIIEI0BATENBCKON AEATENBHOCTH;

- MOTHBalHA 0OpazoBaTeNLHONW JCATENBHOCTH IIKOJILHHKOB HA OCHOBE JIHYHOCTHO
OPHEHTHPOBAHHOI'O MOAX0/A;

- yOeKIEHHOCTE B BO3MOMKHOCTH TMO3HAHHA MPHPOALI, B HEOOXOMMMOCTH PasyMHOro
HCIIONIB30BAHMA  JIOCTHXKEHHH HAayKH M TEXHOJOrMH JUIs  JaibHEHIIEro pa3sBHTHUA
4eJI0BEUEeCKOoro obIIecTBa, YBaKEHHE K TBOpPIAM HayKH H TEXHHKH, OTHOLICHHE K (H3HKe
KakK 37IeMEHTY 001eqenoBeyeckoi Ky 1bTypsi;

- CaMOCTOSATENLHOCTh B MPHOOPETEeHNH HOBBIX 3HAHHIH M NPAKTHYECKHX YMEHHIT;
rOTOBHOCTH K BBIOOPY KM3HEHHOIO MYTH B COOTBETCTBHH ¢ COOCTBEHHBIMH HHTEPECAMH M
BO3MOXKHOCTAMM,

- (dopMHpOBaHHE LEHHOCTHBIX OTHOLIEHHH APYT K APYTY, YYHTEMIO, aBTOPaM OTKPHITHI H
nu300peTeHnii, pesynbraTaM 00ydeHus;

- BOCMHMTAHHE Ka4eCTB JHYHOCTH, OOCCNECYHBAIOMIHX  COUHANBHYID  MOOHJIBHOCTS,
CnocoOHOCTh MPHHAMATH CAMOCTOSTENIBHBIC PEIICHUS;

- OpPHCHTALHA Ha MOHHMaHHUE NPEUIOKCHNI B OLICHOK YYHTE/ICH U OITHOK/IACCHHKOB;
MOHUMAHHE NPHYHH ycnexa B yuebe.

MeranpeaMeTHbIMi  Pe3ybTATAMH  H3YYeHHS Kypea  siBiasieress  GOpMHpOBaHHe
YHHBEpCAAbHBIX YueOnnIX aelicremii (YVY/]I).
Peryasrususie YV /I:

Yuenux nayuumen:

* caMoCToATeNbHO OOHapykuBaTh H GopMmyaHpoBath yyeOHylo npobieMy, onpeiensTs Leib
YI;

* NpHHEMATH Y4eOHYIO 3a/1a4y H C/IeI0BaThL HHCTPYKIHH YUHTEIS;

* [JJAHKPOBATh CBOM JEHCTBHA B COOTBETCTBHH C y4eOHBIMH 3aj1a4aMH ¥ HHCTPYKIHEH yunuTe/ns;
* BBIMOJHATH ASHCTBUSA B yCTHOM dopme;

* YYHTHIBATH BBUICJICHHBIC YUHTEIEM OPHEHTHpPHI JeHCTBHS B yueOHOM MarepHaie;

* B COTPYAHHYCCTBE C YUHMTE/IEM HAXOMHTh HCCKOJNBKO BAPHAHTOB pellieHHs yweOHo# 3amaun,
NPEACTaBICHHON Ha HarAAHO-00pa3sHOM yPOBHE;

* BHOCHTBH HEOOXOMMBIE KOPPEKTHBEI B JICHCTBHA Ha OCHOBE NMPHHATHIX MPABKIT;

* NPHHUMATH YCTAHOBJICHHBIE MPABHJIA B IUIAHHPOBAHUH M KOHTpOJIE criocoba peleHus;

* OCYUIECTBIIATH MMOMIArOBBIA KOHTPOJb MM0J PYKOBOACTBOM YYHTENs B JOCTYNHBIX BHIAX
y4eOHO-103HaBaTe/IbHOH  JIeATe/IbHOCTH.

* BBUIBMIaTh BEPCHH pemieHHs npo0ieMbl, OCO3HaBaTh (M HHTEPNPETHPOBATH B Cllydae
HEOOXOMMOCTH) KOHEYHBIH pe3ynbTar, BBHIOWpaTh CpEACTBA JOCTHKEHHA LEAH W3
MPeJUIOKEHHBIX, & TAKIKE HCKATh HX CAMOCTOATENIBHO;

* COCTaBNATH (MHAMBHAYAIBHO HJIHM B rpymne) IUIaH PpeteHds npoGneMsl (BHINOTHEHHS
MPOEKTa);

* paboras Mo njaHy, CBEepATb CBOM JICHCTBHA C HENbIO H NMPH HEOOXOAMMOCTH MCIpPaBISTH
OmUOKH CaMOCTOATENBHO (B TOM YHC/IE H KOPPEKTHPOBATE [JIaH );

* B JIHAJIOTE C YUHTEJIEM COBEPIICHCTBOBATH CAMOCTOATE/IBHO BHIGPAHHBIC KPHTEPHH OLCHKH.

MMosnasareabusie YVY/1:

Yuenux nayuumea:

* MPOBOAHTEL HAGMIOCHHE H IKCTIEPUMEHT MOJ] PYKOBOJCTBOM YYHTEINA;

OCYHIECTB/IATh MOWCK HYKHOH HHpOpMalMH, HCMONb3ys MarepHan y4yeOHHKa H CBEJICHMA,

MOJIYYEHHBIC OT B3POCIIBIX;

* no0biBaTh HOBBIE 3HAHWA: H3BAEKATh WHOOPMALMIO, NPEJACTABICHHYIO B pasHbeiX (hopmax
(Tekct, Tabnuna, cxema, HIUTIOCTpAIHA | J1p.);



* nepepabarTeiBaTh NOMYYCHHYIO MHGPOpMALMIO: aHAIM3MPOBATh, CPABHHBATH, IPYNITHPOBATH,
Ki1accuuumpoBarh ¥ 06001aTh (hakThl U ABJICHHA, ONPEACATh IPHYHHL] ABJICHHH, COOBITHIA.

* UCIIONB30BATH PHCYHOUHbIE H CHMBOJIHYECKHE BAPHAHTHI MATEMATHYECKOH 3aIHCH;

* KOAHpoBaTh HHPOPMAIMIO B 3HAKOBO-CHMBOIHYECKON (opme; npencTasists HHGOpMaIHIO B
BHJIC TEKCTA, Tab/IHILBI, CXEMBI;

* HA OCHOBE KOJMPOBAHHA CTPOHTH HCCIOXKHBIC MOJACHH (HIMYECKHX MOHATHH, 3aJauHbIX
CHTYalLHii;

* CTPOHTH HeGonbiHe Pu3nYecKkue cooblIeHns B YCTHOI dopme;

* NPOBOAMTL CpaBHeHHE (MO OJHOMY WIH HECKOJBKHM OCHOBAHHAM, HaIHOE H MO
Ipe/ICTABIICHHIO, COMOCTaBICHHEe H MPOTHBOMOCTABJICHHE), MIOHHMATh BBIBOJKI, CJENaHHEIC HA
OCHOBE CPaBHCHHS,

* MPOBOMTH AHATOIHIO H HA €€ OCHOBE CTPOHTH BHIBOJIbI;

* B COTPYJHHYECTBE C YUHTEJICM IIPOBOIHTE KJIACCHPHKAIIMIO H3y4aeMbIX 00BEKTOB;

* CTPOHMTH MPOCThIE HHAYKTHBHBIE U JICYKTHBHBIC PACCyKICHHS;

* ocyuecTBAATh BeIOOp HanbGonee 3 PeKTHBHBIX cOcOOOB pelIeHUs 3a/1a4 B 3aBUCHMOCTH OT
KOHKPETHBIX YCIIOBHI;

* J1aBaTh ONpPEACICHUS MOHATHAM.

Kommynukatususie YV /1:

Yuenux naywumen:
*  CaMOCTOSTENLHO OpraHM30BbIBaTh YueOHOE B3auMojeHCTBHE B rpynmne (onpeaenaTs obume
LEJIH, JIOTOBAPHBATECA JAPYT € APYIOM H T. JL.);
* [NPHHUMATh AKTHBHOE ywactHe B pabore napamu # rpynnaMu, HCNOJb3YA peyeBble
KOMMYHHKATHBHBIC CPEJICTBA;
*  JIOMYCKATh CYIIECTBOBAHHE Pa3IHYHBIX TOYEK 3PEHNUS;
*  CTPEeMHTHCA K KOOpPAMHAIHH pa3THYHBIX MHEHHH O MaTeMaTHYeCKHX SBJICHHAX B
COTPYAHHYECTBE; JOrOBApHBATECA, MPHXOAHTE K O0IIEMY pPEeLICHHIO;
*  HCMOJIL30BaTh B OOIIEHHH MPABHIIa BEXKIHBOCTH;
*  HCMOJNIB30BATh MPOCTHIC peYEBLIC CPECTBA IS Mepeadyl CBOero MHEHHUS;
*  KOHTPOJIMPOBATHL CBOM JCHCTBHA B KOJUIEKTHBHOI pabore:
*  [OHHMAaTh COJIEpPIKaHHE BOMPOCOB H BOCMPOHU3BOIHTE BOIPOCHI;
*  CHEAMTH 3a JCHCTBHAMM APYIHX YYAaCTHHKOB B IPOLECCE KOJUICKTHBHON MO3HABATC/ILHOMN
JIeATEILHOCTH;
* B JIHCKYCCHH YMETb BBIABHHYTH apryMEHTbl H KOHTPapryMeHThI;
*  YYHUTBCS KPHTHYHO OTHOCHTBHCA K CBOEMY MHEHHIO, ¢ JIOCTOHHCTBOM [MpPH3HABaTh
OomHO0YHOCTH CBOEr0 MHEHHA H KOPPEKTHPOBATH €ro;
*  [IOHMMas [O3MIUMIO JIPYroro, padiHyaTh B €ro pe4yu: MHEHHe (TOYKY 3peHHs),
JIOKa3aTeNnbeTBO (apryMenTsl), hakTsl (rHnoTe3sl, aKCHOMBI, TCOPHH).

IianupyemMbie pe3yabTaThl ocBoeHus yuebnoro npeamera «@uinka» aas aereii ¢ 31TP
O6muMH npeAMETHLIME Pe3VabTaTaMu o6yuenus puinKe B OCHOBHOH MIKOJIE SBJIAAIOTCH:
1. 3HaHuA O NpHPOJIE BAKHEHIIHX (PHUINYECKHX ABJCHHH OKPYKAIOMIEro MHpa H MOHHMAaHHE
CMBICTA (PH3HYECKHUX 3aKOHOB, PACKPBIBAIOIIHX CBA3b H3YUCHHBIX AB/ICHHI;

2. YMEHHA MOJIL30BATHCS METOJAMH HAy4YHOTO HCC/IEIOBAHHA SBJICHHH MPHPOJLI, MPOBOJHTH
HaOMONeHHs, IUIAHHPOBATH W  BBINOJHATL JKCIEpHUMeHThl, oOpabareiBaTe pe3y/bTaThl
H3MEPEeHHii, MPEeJICTAB/ATh Pe3yIbTaThl U3MepeHHit ¢ noMomsio Tabmun, rpadpukon u dopmy,
0OHapyKHBaTh 3aBHCHMOCTH MEX1y (HIMYECKHMH BEJIMUHHAMH, OOBACHATL MONYYCHHBIE
pe3yNbTaThl M Je/aTh BHIBO/IBI, OLICHHBATH I'PAHHUIIBI TIOTPEHIHOCTEH Pe3y/IbTaToB H3MEPEHHIH,



3. yMEHHs NPUMEHATH TEOpPeTHYECKHEe 3HAHHA MO (PH3MKE HA MPAKTHKE, pemarh GuiHYecKkHe
3a71a4d Ha MPHMEHEHHE MOTYUCHHBIX 3HAHHIH;

4., YMCHHS ¥ HABBIKM NPUMEHSTH MOJIYYCHHBIC 3HAHHA U OOBACHCHHS MPHHIMIOB JAciiCTBHA

BAKHEHIINX TEXHHYECKHX YCTPOHCTB, pelleHHs MPaKTHYECKHX 3a/a4 MOBCeJHEBHON JKHIHM,
obecrieucHus Ge30MacHOCTH CBOCH MKH3HH, PALMOHANLHOIO TPHPOJONOIL3OBAHHA H OXPAaHHI
OKPYXalOIIeH Cpe/ibl;

5. hopmupoBanHe yOekACHHS B 3aKOHOMEPHOH CBA3H H IO3HABAEMOCTH SBJICHHH NPHPOJLI, B
00BbEKTHBHOCTH HAYYHOTO 3HAHHA, B BHICOKOH LEHHOCTH HAYKH B Pa3sBHTHH MaTepHaIbHOH W
JIYXOBHOH KYJILTYPBI JIIOJACH,

6. pasBHTHE TEOPETHHYECKOrO MBINUICHHS HAa OCHOBE (JOPMHPOBAHHS YMCHHIl YCTaHAB/IHBATH
(daxThl, pa3UyaTh NPUYHHBI H CIEACTBHSA, CTPOUTH MOJIC/TH H BHIJIBUIaTh MMIOTE3b], OTHICKHBATE
# (GopMyIMpOBaThH J0Ka3aTEIbCTBA BBUIBHHYTHIX I'MIIOTE3, BBHIBOJAMTH M3 IKCIEPHMEHTAIbHBIX
(baKkToB M TEOPETHYECKHX MojieNell (hH3HYecKHe 3aKOHBI;

7. KOMMYHHKATHBHbBIC YMEHHS JIOK/IA/IBIBATL O PE3YIbTATAX CBOEI0 HCCIIECNOBAHMA, YHACTBOBATD
B JIHCKYCCHH, KpPaTKO H TOYHO OTBEYaTh HA BOIIPOCH], HCMO/B30BAThH CIPABOYHYIO JINTEPATYPY H
JIPyTHE HCTOYHHKH HHPOPMAIHH.,

B JIHMHOCTHOM HATIPABJICHHH:

1. popMupOBaHHE OTBETCTBEHHONO OTHOLICHHS M MOTHBALIMH K YUCHHIO: HHTEpeCa K MO3HAHHUIO,
npHOOpeTeHHIO HOBBIX 3HAHHH H yMeHHH, MOO03HATEILHOCTH, FOTOBHOCTH H CHOCOOHOCTH
o0yHaloMMXCH K CAMOPa3BHTHIO,

2. popMupOBaHHE OCO3ZHAHHOIO, YBAXKHTEILHOIO H A00pOKENATEbHOrO OTHOIIEHHS K IPYTOMY
YeJIOBEKY, €r0 MHEHHIO, KYJIbTYpe, $A3bIKY, Bepe, PCIMIHH, TpPaAHIHAM, FOTOBHOCTH H
cnocoOHOCTH BECTH AMAJIOT € JAPYTHMH JIIOJABMH H JOCTHIaTh B HEM B3aHMOMOHHMAHHA;

3. pa3sBHTHE MOPAILHOIO CO3HAHMA M KOMIETEHTHOCTH B pPEIICHHH MOpPAIbHBIX MpobdieM:
OBJIaJICHHE YMCHHAMH TOHHMaTh BepbaibHOe M HepepOaTbHOE IMOBEJCHHE MAPTHEPOB 110
OOIIEHHIO, YMEHHSAMH CTPOHTH MENJIHYHOCTHBIC B3aUMOJCHCTBHS HA OCHOBE IMIIATHH,
HCIIONB30BaTh MAPATHHIBHCTHYCCKHE M JIHHTBHCTHYECKHE CPEACTBA MEKIHYHOCTHOTO
B3aUMOJICHCTBHSA,

4,  ¢opmHpoBaHHE  KOMMYHHKATHBHOH  KOMIETEHTHOCTH B  OOIICHWH:  XKeJaHHe

B3aHMOJICHCTBOBATH CO CBEPCTHHKAMH M B3POC/IBIMH, MOHUMAThL CBOHX NMApTHEPOB 1Mo o0IMEHHIO,
HALICICHHOCTD Ha Pe3y/IbTAaTUBHOCTE OOIICHHS;

5. dopmuposanne y obyuatommxcs ¢ 3P oco3nanus neHHOCTH 370poBoro u Oe3onacHoro
ofpaza KH3HH; YCBOGHHE HMH MpaBHI HHIMBHIYATBHOIO H KOMIEKTHBHOro Oe30macHoro
TIOBEJICHHSA B YPE3BBIMAHHBIX CHTYALHAX, MPABIJI NOBEJACHHS HA TPAHCIIOPTE H Ha JIoporax;

6. ¢dopMHpoBaHHE OCHOB OSKOJOIHYECKOM KyNBTYpBI: pa3BHTHE OMNBITA SKONOTHYECKH
OPHEHTHPOBAHHOM JAEATEILHOCTH B MPAKTHYECKHX CHTYAIIHAX;

B METANPEIMETHOM HANPABICHHN:

MeranpeamMeTHbie pe3yabTaThl OCBOGHHA aJaNTHPOBAHHOHW oOpa3oBaTeNbHON MpOrpaMMbl
ocHOBHOTO oOwero o6pasoBaHHs MNpeanonaraloT opaagenne obyvaoomumucs ¢ 3[1P
MEKIIPEAMETHLIMH MOHATHAMH U YHHBEPCATbHBIMH Y4eOHBIMH ICHCTBAAMH:

l. peryisaTHBHBIMH:

- JICHCTBHAMM IJIaHHpOBaHHS (0CO3HABaTh yyeOHYIO 3a/1avy; CTaBHTH 1I€db OCBOCHHS pa3jena
y4eOHOH JHCIHIUTHHBL; ONPEE/IAThH BO3MOXKHbIE H BRIGHpaTh Hanbosiee paHOHAIBHEIE COCOOE!
BBITNIOJIHCHHS Y4eOHBIX ACHCTBHI, CTPOHTH AITOPHTMBI peanu3anun yueOHbIX aeHcTauit),

- JACHCTBHAME MO OpraHu3alMy y4eOHOH ACATe/ILHOCTH (OpraHH30oBLIBaTEL CBoe paboyee MeCTo;



MJIAHHPOBaTh M cobmogare pexuM paGoThl; BBIIOMHATL H KOHTPOIMPOBATH MOATOTOBKY
JIOMALTHHUX 3a/1aHui);

2. IO3HABATE/ILHBIMH

- KOHCMEKTHPOBATh 3aaHHbIi yueOHbIH MaTepHa;

- noaduparh HeOOXOAMMBIH CIIPaBOYHBIH MaTEPHAI H3 JOCTYITHBIX HCTOYHHKOB;

- IPOBOMTEL Hab/IOICHHE, Ha OCHOBE 3alaHH Meaarora;

- HCTIO/Tb30BaTh pa3HooOpa3Hbie MPHEMBI Ul 3anoMiHaHuA yueOHOi HHpopMann;

- BBUICJIATH CYIIHOCTHBIE XapaKTEPHCTHKH B H3ydaeMoM y4eOHOM MaTepHae;

- IPOBOIHTS KJAacCH(HKALHIO y4eOHOro MaTepraa 1o 3aJaHHbM e aroroM napamMeTpaM;

- YCTaHABJIHBATh AHAJOTHH HA H3YYECHHOM MaTepHase;

- QICKBATHO MCMOIB30BaTh YCBOCHHbIC MOHATHS JUIA ONHCAHUS H DOPMYIHPOBAHHA 3HAYHMBIX
XapakTePHUCTHK PA3IHYHbBIX SBJICHHI;

3. KOMMYHHKATHBHBIMH:

- apryMEHTHPOBAThH CBOKO TOUKY 3PCHHSA;

- OpraHH30BBIBATH MEKTHYHOCTHOE B3aHMOJICHCTBHE ¢ Uenbi0 peanu3auud  y4yeGHO
BOCITHTATENBHBIX 3a/1a4;

- IOHAMAaTh y4eOHy10 HH(OPMAaIIHIO, COACPKALLYIO OCBOCHHBIE TEPMHHBI H OHATHS;

4. npaKTHYECKHMHM:

- CMOCOGHOCTHIO K HCMONB30BAHHIO MPHOOPETEHHBIX 3HAHWI W HABHIKOB B MO3HABATELHON M
COIHAIbHOM NMPaKTHKE;

- CaMOCTOATENBHOCTh B IUIAHHPOBAHWH H OCYIICCTBACHHH y4eOHOM JeATENLHOCTH |
OpraHu3aluy y4eOHOro COTpYAHHYECTBA C NeJaroraMi U CBEPCTHHKAMM;

- BIQJICHHC HABBIKAMH [POCKTHOH JEATEJILHOCTH (CAMOCTOATENBHO BHINOMHATH 3aJMAHHA
nejarora ¢ Heabl Oonee riybOKOro OCBOeHHS y4eGHOro MarepHana ¢ MCNONB30BAHHEM
yueOHONH M  JIOMONHWTENLHON JIMTEpaTyphl; BBIIONHATH MPAKTHYECKHE 34JaHHA 110
COCTABJICHHOMY COBMECTHO C MeJaroroM riany aeicTsmii).

B NPEAMETHOM HANPABICHHH:

|.popMupoBanHe NpeACTABICHHH O 3aKOHOMEPHOI CBA3M W MO3HABAEMOCTH AB/CHHI NPHPOILL,
00 00BEKTHBHOCTH HAYYHOrO 3HAHHA,

2.popMupoBanne MEPBOHAYAIBHBIX NpEACTaBieHHI O (QU3HYECKOH CYIHOCTH sABJICHMi
NpHPOALI (MEXaHUYECKHX, TEMJOBBIX, ICKTPOMATHHTHBIX M KBaHTOBHIX), BHAAX MAaTEpPHH
(BewecTBO M M0JI€), JABHXKEHHH Kak crocobe CyNIeCTBOBAHHA MATEPHH; YCBOCHHE OCHOBHBIX
HACH MEXaHHKH, aTOMHO- MOJICKYJIAPHOrO YHYEHHS O CTPOCHHH BEILIECTBA, 3IEMEHTOB
MEKTPOJAHHAMHKH M  KBaHTOBOW (H3HKH; OBNajJieHHe NOHATHHHBIM  anmapatoM W
CHMBOJIHYECKHM A3BIKOM QH3HKH;

3.npuobpeTenue omnbiTa MPHMEHEHHS HAYYHBIX METOAOB MO3HAHHMSA, HAOMIONCHHS (HIHIECKAX
SABJICHHH, MPOBEJCHHA OMBITOB, MPOCTBIX HKCMEPHMEHTATLHBIX HCCNECOBAHHI, NPAMBIX H
KOCBEHHBIX H3MEpeHHHl ¢ HCNoIB30BAHHEM AHAIOTOBBIX M UHQPOBBIX HIMEPHTENLHBIX
nprOOPOB MO PYKOBOJACTBOM [1€/1arora;

4.moHUMaHHE (PU3IMYECKHX OCHOB M NPHHUMNOB AcicTBHA (paboThl) MAUIMH M MEXAHH3MOB,
CPEACTB MEpeIBHAKEHHS H CBA3H, OBITOBBIX NPHOOPOB, MPOMBIUUIEHHBIX TEXHOJIOTHYECKHX
MPOILECCOB, BIHAHUSA HX HA OKPYKAIOIIYIO CPey;

S.pa3BHTHE YMEHHA IUIAHHPOBAThH B TOBCCIHEBHOH MH3HH CBOM JACHCTBHA C NpPHMEHECHHEM
MOJYYeHHbIX 3HaHMH Mo (PH3HKeE ¢ Henbio cOepeXeHus 3A0POBL;

6.popmMupoBanHHe NMpeCTaBICHHI O HEPALHOHAIBHOM HCIIOJIB30BAHHH MIPHPOIHEIX PECYPCOB H
JHEPIrHH, 3arpA3HCHHH OKpYXalollel cpeibl Kak CICJCTBHE HECOBEPIICHCTBA MAIUWH W
MEXaHH3MOB.



Ipeamernsie pesyabTarhl H3ydenus Gpusuxn 7-9 kaace:

BoinmyckHHK HayuHTCH:

- cobmonath npasuiia Ge30MaCHOCTH H OXpaHbl TPYa NpH pafote ¢ y4eGHbIM 1 aGopaTopHEIM
obopynoBannem;

- MOHAMATh CMBIC]I OCHOBHBIX (DH3IHYECKHX TEPMHHOB: (H3HYECKOE TeNIo, (PH3HYECKOe ABJICHHE,
(u3nyeckas BeHYNHA, SIMHULBI H3MEPEHHS;

- pacnosHaBath NpoG/ieMbl, KOTOpble MOXHO pPelliMTh MPH MOMOLIH (HIHYECKHX METOJIOB;
AHATH3HPOBATH OT/C/BHBIC ITAllbl IPOBCACHHUA HCCIIEIOBAHHI H HHTEPIPETHPOBATH PE3YILTATHI
HabMmoIeHHH H ONBITOB;

- CTABHTL OMNBITHI [0 HCCAEAOBAHHIO QH3NYECKHX ABACHHIT WiH QHIHYCCKHX CBOMCTB Ten; npu
3ToM (opMyHpoBaTh npobiemy/3anady y4eGHOrO IKCIEPHMEHTa; COOMpaTh YCTAHOBKY W3
NpeUIOKEeHHOro 060pyI0BaHHA; MPOBOANTE OMBIT H HOPMYIHPOBATEH BEIBOIKL.

- IOHUMATH POJTb IKCIICPUMCHTA B OJIYHEHHH HAYIHOM HHpOpMaIim;

- NMPOBOJMTL MpPAMBIC H3MEPeHHA (QH3HUYECKUX BENHYMH: BpPEMs, PACcCTOSHHE, Macca Tena,
obbeM, cuia, Temreparypa, arMocepHoe JaBleHHe, BIAKHOCTh BO3AYXa, HANPAKEHHE, CHIA
TOKa,

- QHANM3MPOBATL CHTYAUHH [PaKTHKO-OPHEHTHPOBAHHOTO XapakTepa, Yy3HaBaTh B HHX
MPOABICHHE M3YHCHHBIX (H3MYECKHX ABICHHH HIM 3aKOHOMEPHOCTEH M  NPHMEHATH
HMEIOLHECH 3HAHUSA JUTA HX O0BACHEHHS;

- NOHHMATh NMPHHUMNGI ACHCTBHA MallHH, NPHOOPOB H TEXHHYECKHX YCTPOHCTB, YCJIOBHA HX
6e3011acHOr0 HCMOJIL30BAHHS B MOBCETHEBHOM KHIHN;

= MCIO/B30BaTh MPH BBINOJHEHHH Y4YeOHBIX 3a/a4 HAyYHO-NONMYJIAPHYIO JIHTEPATypy o
(puswgeckuX ABNEHUAX, CIPABOYHbIC MATEPHANBL, pecypest MnTeprer.

BuInyCKHHK noayuum 603M0ONCHOCIb HAYYUMBCA:

- 0CO3HABaTh LCHHOCTh HAYYHBLIX HCCJICJOBAHHH, poib QHINKH B PACHIMPCHHH MpPEACTABICHHI
00 OKpYZKalOIIeM MHpE H €€ BKJIaJl B YIYYIICHHE KaYecTBA JKHIHH;

- WCTONB30BaTh MpPHEMBbl MOCTPOeHMS (QH3HYECKHX MoJesel, mMoucka u (GOpMyITHPOBKH
A0KA3aTe/IbCTB BBUIBHHYTBIX THIIOTE3 H TEOPETHYECKHX BBIBOJIOB HA OCHOBE AMITHPHYECKH
YCTaHOBJACHHBIX (DaKTOB;

- CPaBHHBATL TOYHOCTH M3MEPEHHS (M3HUCCKHX BCIHYHMH 110 BEJIHYHHE WX OTHOCHTENbHOIR
MOTPEIIHOCTH MPH IMPOBEICHHH NPAMBIX H3MEPEHHIH;

= CaMOCTOATENILHO MMPOBOJMTE KOCBEHHBIC HIMEPEHUS W MCCNCOBAHUA (DHIHUYECKHX BEJIHYHH C
HCTIO/IE30BAHHEM PA3JIMYHBIX CIOCOG0B H3MepeHHs (PH3UYECKHUX BETHYHH, BHIOHpaTh cpeacTBa
H3MEPeHHA C Y4YeTOM HeoOXOMMMOH TOYHOCTH H3MepeHwil, 0GoCHOBBIBaTH BHIGOP crocoba
H3MEPEHHS, QeKBATHOrO [OCTaBAEHHOM 3ajade, MPOBOJAMTL OLEHKY JOCTOBEPHOCTH
MOJYYEHHBIX Pe3y/IbTaToB;

- BOCTIpHHUMATH HHQOPMALHIO PU3HUECKOTO COMCPHKAHHA B HAYHIHO-MONMYIAPHON IUTEpaType u
CpeicTBaX MaccoBOH HH(OpMAIMH, KPHTHYECCKH OLEHHBATH [MOJNYYCHHYIO HHPOPMALHIO,
AQHAIH3HPYA €e COJepKaHue U JlaHHble 00 HCTOYHHKE HHOOPMALHH;

- c03/1aBaTh COOCTBEHHBIC MHCHMEHHBIE H YCTHBIE COOOUICHHA O (HU3HYECKHX SBICHHAX Ha
OCHOBE HECKOJIbKMX HMCTOYHHKOB HHQOpPMAIIMH, CONPOBOKAATH BBHICTYIUIEHHE Mpe3eHTAlHEH,
YYHTHIBasg 0COOEHHOCTH ayIHTOPHH CBEPCTHHKOB.

Mexannueckue siBJIeHus

BoinmyckHUK Hay9aHTCN:

. pacrmo3HaBaTh MEXaHHYCCKHE HBICHHS M OOBACHATH HA OCHOBE MMEIOUIMXCH 3HAHHM
OCHOBHBIC CBOHCTBA WM YCIOBHA MpPOTEKAHHA OTHX ABJICHHIl: paBHOMEpHOE M
HEPAaBHOMEPHOE JIBHIKCHHE, PABHOMEPHOE H PaBHOYCKOPEHHOC MPAMOJIHHERHOE IBHKEHHE,
OTHOCHTENTbHOCTE MEXaHHYECKOTO JBHKCHHA, CBOOOJHOE NajeHHe Tel, paBHOMEpHOE



JIBHKCHHE [0 OKPYXHOCTH, HHEPIHA, B3aUMOJCHCTBHE TeJ, PeakTHBHOE JIBHIKCHWE,
nepeaava AaBjieHHA TBEPAbIMH TElaMH, JKHIKOCTAMH H ra’aMu, arMocdepHoe aaBieHue,
IUIABAHHE TeJ, PaBHOBECHE TBEP/BIX TeNl, HWMCIOUIMX 3aKpPEIUICHHYIO OCh BpALICHHS,
KonebareNnbHOe JABHKEHHE, PE30HAHC, BOJHOBOE JABHKEHHE (3BYK);

OIMCHIBATH M3YUCHHbIC CBOMCTBA TEl M MEXAHHYCCKHE SBIICHHS, HCNONL3YS (H3HYecKHe
BCIHYUHBL: MYTh, MEPEMEIICHHE, CKOPOCTh, YCKOpeHHe, neprHoa ofpalneHHs, Macca Tela,
IUIOTHOCTH BELEeCTBA, CHIA (CHia TAKECTH, CHAa YNPYrOCTH, CHJIa TPEHHS), JaBJeHHE,
HMIIYJIBC Tejla, KMHETHYeCKas JHEprud, NMOTEHIHAIbHAd IHEprus, Mexanuwueckas pabora,
mexanuyeckas momHocTs, KITJ{ npu cosepmennn paGoThl ¢ HCMONB3OBAHHEM MPOCTOrO
MEXaHH3Ma, CHJAa TPeHHA, aMIUTHTYJa, NepHOA M vactoTa KoseOaHwii, JIMHA BONHBI H
CKOPOCTB €€ pacrnpoCTpPaHEeHHA: NPH ONMCAHHH MPABHIILHO TPAKTOBATH (DHU3HUYECKHI CMBICIT
HCIIOJIE3YEMBIX BEJIHYHH, HX 00O03HAueHHS M CJMHHIILI W3IMEPEHHS, HaXOMMTh (OpMysl,
CBA3BIBAIOIIME JAHHYIO (H3HYCCKYIO BCJMYHHY C JAPYIHMH BEJIHYHHAMH, BBIYHCIATEH
3HaveHHE QU3HUCCKON BETHYHHEI;

aQHAM3HPOBATh CBOHCTBA TEIl, MEXaHHYECKHE ABJICHHA M IIPOLIECCHI, HCMONB3YA (PHIHYECKHE
3aKOHBI: 3aKOH COXPAHCHHS OHEPruM, 3aKOH BCEMHPHONO TATOTEHHA, TMPHHLMI
CYNEPNO3HUHH CHJI (Haxoxkaenune pasnoaeicTsyromei cunsl), I, I u Il 3akousr Hetotona,
3aKOH COXpaHeHHs uMnysbea, 3akoH ['yka, 3akon [lackans, 3akoH Apxumena; IpH 3TOM
pasHyaTh CIOBECHYIO (POPMYIIMPOBKY 3aKOHA H €r0 MATEMAaTHYECKOE BEIPAXKEHHE;
pa3iH4aTh OCHOBHbBIC MPH3HAKH H3YYCHHBIX (DHIMYECKMX Mojeneii: MaTrepHalbHas TOYKa,
HHEpLHAIbHAA CHCTEMA 0TCYeTa;

pemarh 3ana4yM, MCNoNb3ys (QH3MYECKHe 3aKOHBI (3aKOH COXPAHEHHS O3HEPrHH, 3aKOH
BCEMHPHOIO TATOTEHHSA, NpHHIMN cynepno3uumu cui, I, IT u I 3akonsr HetoTona, 3akon
coXpaHeHHs HMNyabca, 3akoH ['yka, sakon [lackans, zakon Apxumena) u (opmysl,
CBA3BIBAIONHE (PHIUYECKHE BEIHYHHBI (IIyTh, CKOPOCTh, YCKOPEHHE, Macca Tejla, MIOTHOCTh
BEIIIECTBA, CHJIA, JIaBICHHE, HMITY/IbC Tella, KHHETHYeCKas YHEPrus, MOTEHIHAIbHAS SHEPrus,
MexaHuyeckas pabora, mexannueckas MomHocts, KIT/{ npocroro mexauusma, cuia TpeHus
CKOJIbKEHHA, KOIpQHIMEHT TpeHHs, aMIUIMTYJa, NEpHOA M yactoTa KoneOaHui, AHHA
BOJIHBI H CKOPOCTh €€ pacrpoCTpaHeHHA): Ha OCHOBE aHAIH3a YCJIOBHA 3ajlayd 3aNHChIBATH
KpaTKoe YCJIOBHE, BBUACIATH (PH3HUCCKHE BEIHYHHBI, 3aKOHBI H (HOpPMY/BI, HeoOXoauMBIe
JUIs €€ pelleHHsA, NMPOBOAMTHL PAcyeThl H OLEHHBATH PEATLHOCTH MOJYYEHHOrO 3HAYCHHS
(HU3HYECKOH BETHYHHBL

BblllyCKllllK NOAYHUM BOIMONCHOCb HAYUUMBCA?

1.

HCIIONB30BATh 3HAHUA O MEXAHHYECKHX ABJICHHAX B MOBCCIHEBHON KH3HH /I obecrnedeHus
OeszonacHocTH npH oOpameHHd ¢ npHbopaMH H TEXHHYECKHMH YCTPOMCTBAMH, JUIs
COXpaHEHHS 3J0pPOBbA M COOMIOACHHA HOPM KOMOTHYECKOro MOBEACHHS B OKpYKalomeH
cpesie; TPHBOAWTHL MPHMEPHI NMPaKTHYECKOr0 HCMNONB30BAHUS (H3IHYECKHX 3HAHMA ©
MEXAHHYECKHX  ABJICHHAX M (H3MYECKMX  3aKOHAX; MPHMEPHl  HCHOIL30BAHHSA
BO300HOB/IAEMBIX HCTOYHHKOB OJHEPrHH: OIKOJOIMHYECKHX MOCIEACTBHI HCCIe0BaHMS
KOCMHYECKOr0 MMPOCTPAHCTB;

pasjiHyaTh rPaHUIIbI MIPHUMEHHMOCTH (DH3MYECKHX 3aKOHOB, MOHMMATh BCeoOUMM XapakTep
(yHIaMEHTATBHBIX 3aKOHOB (3aKOH COXPAHEHHS MEXaHHYECKON JHEPrHH, 3aKOH COXPAHCHHS
HMIYbCa, 3aKOH BCEMHPHOIO TATOTEHHN) M OTPAHHYEHHOCTH MCIOJB30BAHHA YaCTHBIX
3aKoHOB (3aKoH ['yka, Apxumena u ap.):

HAXO/UTh AJICKBATHYIO MPEUIOKEHHON 3anade QUIHYECKYyI0 MO, paspewars npobiemy
KaK Ha OCHOBE HMEIOIIMXCH 3HAHWUN 10 MEXaHWKe C HMCMOJIB30BAHHEM MAaTeMaTHYECKOro
annapara, TaK H IpH MOMOIIM METOJIOB OLICHKH,

TensioBblie siBACHUS

BoInyCKHHK HAYYHTCH:



pacro3HaBaTh TEIUIOBbIE ABJIEHHA H OOBACHATH Ha (aze MMEIOUIMXCH 3HAHWI OCHOBHBIC
CBOHCTBA HJIH YCJIOBHS NMPOTEKAHHA ITHX ABjACHUI: muddysus, uameHenne odbeMa Tel npu
HarpeBaHuu (oxnaxaeHun), Gobas CKHMAEMOCTh Ia30B, Malas CKHMAEMOCTh KHIKOCTEH
M TBEPALIX TEJ; TEIUIOBOC pABHOBECHE, HCIApEHHE, KOHJCHCAIMA, IUIABJICHHUE,
KPHCTA/LTH3AIlHA, KATICHHe, BAQKHOCTL BO3AYXA, pasaH4HBIC cnocobbl TeIUlonepeaayn
(TEIUIONPOBOHOCTh,  KOHBEKIHSA, W3MYYeHHE), arperatHbie COCTOSHHS  BEIIECTBA,
MOTrJIOLUICHHE SHEPIHH MPH HCTIAPCHHH KHIAKOCTH M BBLICICHHE €¢ MPH KOHJCHCALHH napa,
3aBHCHMOCTE TEMIIEPaTYpPhl KHIEHHS OT JaBJICHHSA;

OIHCHIBATL M3YYEHHBIC CBOHCTBA Tel M TEIUIOBBIC NBJICHHS, HCHONL3Ys (H3HYECKHe
BEIMYMHBL:  KONMYECTBO TEIUIOTBI, BHYTPEHHAS OHEPrus, TeMmIeparypa, yjejlbHas
TEIUIOEMKOCTh ~ BENIECTBA,  Yy/ACiAbHAs  TemioTa IUIABJICHWS,  yAedbHas  TeILioTa
napoo6paszoBanus, yJAeAbHAs TEIUIOTA CrOpaHHA TOIUIMBA, KOIPQHUHMEHT MONE3HOro
NEHCTBHSA TEMJIOBOTO JIBUTATE/NS; NPH ONHUCAHUH NPABHJIBHO TPAKTOBATH (PH3HUECKHH CMBIC
HCIIONB3YEMBIX BCJIMYMH, X ODO3HAYECHHS W eAHHHIILI HIMEPEHHs, HAXOAMTH (GOpPMYIIbI,
CBA3BIBAIOIIHE JAHHYIO (H3HYECKYIO BEJIHYMHY C JPYTHMH BEIHYHHAMH, BBIYHCIATH
3HAYCHHE (PU3HUECKOIH BEIHYHHBI;

AHATM3HPOBATL CBOWCTBA Te/, TEIUIOBbIE NBJACHHA W [POLECCHI, HCHONL3YS OCHOBHBIE
MOMOKEHHA ATOMHO-MOJIEKYJIAPHOrO YHEHHs O CTPOCHHH BEINECTBA M 3aKOH COXpaHeHHS
IHEPrHH;

pasnMyaTh OCHOBHBIC NPH3HAKH M3YYEHHBIX (UIMYECKUX MoJeNeH CTPOSHHS [Ia3oB,
KHAKOCTEH W TBEP/BIX TEJI;

MPUBOAUTL NMPHMEPbl NMPAKTHYECKOTO HCMONBL30BAHHA (H3HYECKHX 3HAHWI O TEIUIOBBIX
ABJICHHAX;

peluarth 3a/a41, HCToJb3ys 3aKOH COXPAHEHHA SHEPrHH B TEIUIOBbIX npoleccax H GopMynsl,
CBA3BIBAIOIIME (PHUIMYCCKHE BEMHYMHBI (KOJIHMYECTBO TEIUIOTHI, TeMMepaTypa, yAe/IbHas
TEIUIOEMKOCTh  BEIEeCTBA, yAenbHAas  TEIIOTAa  [UIABJICHHA,  yAeibHAd  TEIIoTa
napooOpasoBaHus, y/eJbHad TEIUIOTa CropaHus TOIUTHBA, KOpGHUHEHT MoNe3HOro
ACHCTBHA TEMJIOBOTO JIBHIATENA): HA OCHOBE aHAIH3a YCIIOBHA 3a/1a4H 3aMHCLIBATH KPATKOE
YCIIOBHE, BBUIEAATH (PUIHYCCKHE BEIMYHHBI, 3aKOHBI H (GOpMYyIbl, HEOOXOAUMBIE U1 ee
pelICHHS, IPOBOAMTL PacHeThl M  OUECHHBATH PEATbHOCTh MOJYYEHHOrO 3HAYCHHS
(usHyecKkoii BETHYHHBL

BhInycKHHK noayuum 603moicHOCHb HAYYUMbCA:

HCIIOIK30BaTh 3HAHHSA O TEIUIOBBIX SBICHHAX B MMOBCEAHEBHOM MH3HH Juls obecnedeHHs
OeszonacHoctd npu obpamenun ¢ npuGopaMu M TEXHHYECKHMH YCTpOHCTBaMH, WUis
COXpaHEHHs 3/I0POBbS M COOMIOICHHA HOPM IKOJIOrHYECKOro MOBEICHHS B OKpYKaloied
cpezie; MPUBOAUTH MPHMEPBI IKOJOMHYECKHX MOC/eACTBHIT paboThl ABHraTeNel BHYTPEHHErO
CropaHHs, TEIUIOBbIX H MHAPOICKTPOCTAHIINIA,

pa3HYaTh rpaHHIbl MPHMEHHMOCTH (PU3HYECKHX 3aKOHOB, MOHHMATh BeeoOwmil xapakrep
GyHnaMeHTATBHBIX  (QU3HYECKHX 3aKOHOB (3aKOH COXPAHEHHS OSHEPrHH B TEIUIOBBIX
[poleccax) H OrpaHHYEHHOCTH HCIIONB30BaHHA YAaCTHBIX 3aKOHOB;

HaXOMTh aJICKBATHYIO NPe/UIOKEHHON 3aaue (PU3HUECKYIO MOJENb, paspemars npobiemy
Kak Ha OCHOBC HMMCIONIMXCA 3HAHHH O TEIUVIOBBIX SABJACHHAX C HCMONB30BaHHEM
MaTeMaTHYeCKOro anmnapara, Tak 4 rnpH MoMOIIH METOAOB OLEHKH.

BJICKI'])H‘ICCKHC H MArHHTHBIC SIBJICHHS

BhinyckHuK HAyUHTCN:

1.

pacno3HaBaTh 3EKTPOMArHUTHBIC ABICHHMS M OOBACHATE HA OCHOBE HMMEIOUIMXCH 3HAHHH
OCHOBHBIC CBOHMCTBA WM YCIOBHA MNPOTEKAHHA OSTHX ABJICHHH: JJICKTpH3aIMA Tel,
B3aUMOJICHCTBHE 3apANIOB, EKTPHYECKUH TOK M ero AciHCTBHA (TCIIOBOE, XHMHYECKOE,
MarHMTHOE), B3aHMOJECHCTBHC MArHHTOB, JICKTPOMArHHTHAS MHAYKUMA, ACHCTBHE



MarHMTHOrO [10Jis Ha IMPOBOAHHK ¢ TOKOM M Ha JIBHXKYIIYIOCS 3apSKCHHYIO HacTHILY,
JACHCTBHE OJNIEKTPHYECKOrO IMO0JA Ha 3apAKCHHYIO YACTHILY, 3/MCKTPOMATHHUTHBIC BOJHBI,
NpAMOHHEHHOE pacnpoCTpaHeHHe CBETa, OTPAXKCHHE U MPEJIOMIICHHE CBETa, JHCTIEPCHA
cBeTa;

COCTABMATH CXCMbI 3JIEKTPHUYECKHX [enelf ¢ MoCHeoBaTeNbHBIM M NapaIeIbHbIM
COC/IHHEHHEM JIEMCHTOB, pa3iHyas YCIOBHbIC ODO3HAYCHHA 3JIEMEHTOB AJIEKTPHYECKHX
uenei (HCTOYHHK TOKA, K04, PE3UCTOP, PEOCTAT, JIAMIIOYKA, aMIIEPMETp, BOJILTMETD);
HCIIONIL30BATh ONTHYECKHE CXEMbI JUIA MOCTPOCHHA H300paKEHMH B IUIOCKOM 3epKaie H
cobupatorneit uH3e;

ONHMCHIBATH HM3YYECHHbIC CBOHCTBA TeJll M JJICKTPOMATHHTHBLIC SBJICHHA, WCIOMB3YS
(pusnyeckue BEMUMHBL: IMEKTPUYECKHI 3apsj, CHIA TOKA, HEKTPHUECKOE HANPSKEHHE,
3ICKTPHYECKOE  CONMPOTHBIICHWE,  yAENbHOE  CONPOTHBIACHHE  BemiecTsa, pabota
3ICKTPHYECKOro 104, MOIMIHOCTh TOKA, (JOKYCHOE PacCTOAHHE H ONTHYECKAs CHIIA JIMH3BL
CKOPOCTB MEKTPOMArHHTHBIX BOJIH, JUIMHA BOJIHBI H 4acTOTa CBETA; MpPH OMHCAHHH BEPHO
TPAKTOBaTh (DH3HYECKHH CMBICT HCMONB3YEMBIX BEIHYMH, HX OOOIHAYCHWS M CIHHHIIBI
H3MEPEHHS; HAXOAHTH GOPMYILL, CBA3BLIBAIONINE JIAHHYIO (PHIHYECKYIO BETHUHHY C APYTHMH
BE/JIHYHHAMH;

AHATM3NPOBATE CBOMCTBA TeEJM, 3JICKTPOMATHHTHBIC SBJICHHS M [IPOLECCH, HCMOML3YSH
(pu3nyeckHe 3aKOHBI: 3aKOH COXPAHEHHS ICKTPHYECKOrO 3apsaja, 3akon Oma auis ydacTka
uend, 3akoH J[xoyns-JleHna, 3aKkoH NPAMONMHENHOrO0 pacHpOCTPaHEHWs CBETa, 3aKOH
OTPaXKCHHA CBETA, 3AKOH MpPEJIOMJICHHA CBETa; MNPH 3TOM pa3/iH¥aTh CIOBECHYIO
(hopMyJIHPOBKY 3aKOHA H €ro MaTeMaTHYECKOE BHIPAKCHHUE;

NPHBOAHTE  NPHMEPbI  MPAKTHYECKON0  HCMONB30BaHHA  (PH3MYECKHX 3HAHWH O
3EKTPOMArHHTHBIX ABJICHHAX;

pemarh 3ajayM, MCnojb3ys (u3Mueckue 3aKkoHbl (3akoH OMa /IS yyacTKa IeNH, 3aKOH
Jixoys-Jlenua, 3aKk0H NPAMOIHHEHHOTO PacPOCTPAHEHHS CBETA, 3aKOH OTPaKeHMs CBETa,
3aKOH MPEOMIICHHA CBeTa) H GOpMYIIBI, CBA3LIBaIONIHE (H3HYCCKHE BENHYHHBI (CHaa TOKa,
MEKTPHYECKOE HANPKEHHE, JIEKTPHYECKOE COMPOTHBICHHE, YJENbHOE CONpPOTHRICHUE
BellecTsa, paboTa IJJMEKTPHYECKOrO TOMA, MOUIHOCT TOKA, (OKYCHOE PpAccTOSHHE |
ONTHYECKAs CHJIA JIHH3BI, CKOPOCTH IJICKTPOMArHHTHBIX BOJH, JUIMHA BOJIHBI M 9acTOTa
cBeta, (OPMYIBI pacuera 3NMEKTPHYECKOTO COMPOTHBICHHS NpPH MOCIENOBATEIBHOM M
Napauie/IbHOM COe/IMHEHHH MPOBOIHAKOB): HA OCHOBE QHA/IH3a YCJIOBHS 3a/1a4H 3allHChIBATE
KpaTkoe yC/IOBHE, BBUICIATH (PU3IHYECKHE BEIMUYMHBI, 3aKOHBI H (GopMyIsl, HeoGXoIUMBIE
IS ee pelICHHs, NMPOBOAMTL PAcHeThl H OLEHHBATh PealbHOCTH MOJYYEHHOrO 3HAYCHHS
(hu3HUECKON BETHYHHBIL,

BLIHYCKHRK RHOJAYHUIM BOIMONCHOCTb HAYHUIMBCA?

L.

HCIIONIB30BATh 3HAHHA 00 J7MEKTPOMArHHTHBIX MBJICHHAX B [OBCEJHEBHOH KH3HH JUiA
obecrnievenus 6€30MacHOCTH NMpH obpalieHnn ¢ MPHOOPAMH W TEXHHYECKHMH YCTpOiicTBaMH,
JUIS COXpaHEeHHs 3/10pOBbs M COOIIOACHHS HOPM 9KOIOIHYECKOro MOBEACHHS B OKpYXKalomeii
cpeie;, MNPHBOAWHTE MPHMEPHI BJIHAHHUA JJIEKTPOMArHHUTHBIX HMIIYYECHHH HA IKHBBIE
OpraHu3Mbl;

pasnuYaTh rpaHuLbl MPHMEHHMOCTH (DH3HYECKHX 3aKOHOB, IOHHMaTh BeeoOUH XapakTep
(ynaamMeHTATEHBIX 3aKOHOB (3aKOH COXPaHEHHS HEKTPHYECKOro 3apsjia) H OrpaHHYeHHOCTh
HCIIOJTE30BAHHS YacTHBIX 3aKOHOB (3akoH Oma juiA yyacTka uemns, 3axon JDxoyns-Jlenua u
ap.);

HCTIONIB30BATh MPHEMBLI MMOCTPOSHHS (GH3HUECKHX MoJene, Moucka W (HOpMYIHPOBKH
AOKA3aTeNbCTB BBIABHHYTHIX IHIIOTE3 H TCOPETHYECKHX BBIBOJIOB HA OCHOBE IMITHPHYECKH
YCTAHOBJICHHBIX (aKTOB;

HaXOAHTh AJCKBATHYIO MpPEUIOKEHHOI 3a1ade Gu3nuecKyio MOJieNnb, paspewmars npobiemy
KaK Ha OCHOBE MMEIOMIMXCA 3HAHUH 00 MEKTPOMArHHTHBIX ABJICHHAX C MCHOJIL30BAHHEM
MaTreMaTH4YeCcKOoro annapara, Tak U IpH NOMOLIH METOJIOB OLIEHKH.



KBanroBbie iBJIeHHS

BhinyCKHHK HAYYHTCH:

1.

pacro3HaBaTh KBAHTOBbBIC ABJICHHA U OOBACHATH HA OCHOBE WMEIOIIMXCS 3HAHWI OCHOBHBIE
CBOHCTBA MJIH YCJIOBHA NPOTEKAHHWA ITHX ABJICHMII: ©CTECTBEHHAs H HCKYCCTBEHHas
PaJIMOAKTHBHOCT, G-, - U Y-M3Ty4eHHS, BO3HHKHOBEHHE JIHHEHYATOrO CIEKTpa H3TyYeHHS
aTroma;

OITHCBIBATE M3YYEHHBIE KBAHTOBBIC ABJICHHA, HCIOMB3YS (HINUCCKHE BEIHYHHBI MACCOBOE
YHCIIO, 3apAJIOBOE WYHCIO, MEpPHOA MNojdypacrnana, 3Heprus (OTOHOB; NPH ONHCAHWH
NPaBHJILHO TPaKTOBaTh (PH3HYECKHI CMBICH HCMONB3YeMBIX BETHYHH, UX 0003HAYCHHSA H
CAMHULIBI H3MEPEHHA; HAXOAUTH GOPMYJIBI, CBA3LIBAIONUIHE JAHHYIO (HIHYECKYIO BETHUHHY ¢
APYTHMH BEIHUHHAMH, BBIMHCIATE 3HAYCHHE (PH3HYECKOH BETHIHHEL,

aHATH3HPOBATH KBAHTOBBIC ABJICHWS, HCIOAb3YA (PHIHYECKHE 3aKOHBI W MMOCTYJIATHI: 3aKOH
COXPAHEHHA ODHEPrHH, 33aKOH COXPaHEHHs 3JIEKTPHYECKOro 3apsja, 3aKOH COXPaHEHHS
MaccoBOro 4HC/Ia, 3aKOHOMEPHOCTH M3/IYYEHHS M TOMIOMEHHS CBETA ATOMOM, IPH 3TOM
Pas/iHyaTh CI0BECHYIO (HOPMYIHPOBKY 3aKOHA H €r0 MAaTEMATHYECKOE BHIPAKECHHE;
pasHyaTh OCHOBHBIE NPH3HAKH MJIAHETAPHON MOJETH aToMa, HYKJIOHHOH MOJIe/IH aTOMHOTO
anpa;

NPHBOAHTL IMPHMEPbl MpPOABICHHA B TNPHPOJAE H MPAKTHYECKOr0 HCMOIB30BAHUS
PaIHOAKTHBHOCTH, A/ICPHBIX H TEPMOAJEPHBIX PEAKIIHif, CIIEKTPATLHOrO aHaH3a.

BHHYCKHIIK ROJAYHUM BOIMONCHOCHID HAYYUMBCA?

1.

o

HCIIOTb30BATh MOMYYEHHBIE 3HAHUS B MOBCEAHEBHOM XKH3HU npH obpauenuu ¢ npubopamu U
TEXHHYCCKHMH  YCTPOHCTBAMHM  (CHETYHK HOHM3HPYIOMMX YacTHI, JO3MMETp), I
COXPaHEHHS 370pOBbA M COOMIOJCHHA HOPM JKOJOIMHECKOro MOBEJACHHS B OKpYKarouieH
cpene;

COOTHOCHTB SHEPIHIO CBA3H aTOMHBIX AJIEp ¢ JAe(GeKTOM Macchl;

NPHBOAHTL TPHMEPbl BIHAHHA pPaIHOAKTHBHBIX HITYYEHHH Ha JKMBBIC OpraHH3MbL,
MOHHMATh MPHHIIMI JCHCTBHA 103UMETPA W PA3IHYATh YCIOBHSA €10 HCTIOIb30BaHMS;
MOHHMATh 3KOJOrHYecKHe MnpobJieMbl, BO3ZHHKAIOUHE MPH HCMNOIL30BAHHH ATOMHBIX
3NEKTPOCTAHIMH, M MYTH pemeHHs 93THX npobiieM, MNEepCHeKTHBb HCMOIL30BAHUA
YIIPaBIISEMOr0 TEPMOAIEPHOIO CHHTE3A.

DAeMeHThI acT POHOMHH

Bblllyﬂ(lllll( HAYHHTCH:

1.

2.

yKka3biBaTh HasdBanus rmuaHer CONHEYHOH CHCTEMBI; pa3iMuaTh OCHOBHBIC NPH3HAKH
CYTOYHOTO BpalleHHs 3Be3Horo Heba, aswxenus Jlyner, ColHIa H MIAHET OTHOCHTEILHO
3BE3J;

MOHHMATH PA3IHYHA MEKILY FeJIHONEHTPHYECKON U NeOUEHTPHYECKON CHCTeMaMH MHUPA.

BHIIYCKHBK NOJAYHUIM GOIMONCHOCHTIL HAYUUMBCA:

L,

yKa3biBaTh OGIIHe CBOMCTBA M OTJIMYMS IUIAHET 3eMHOM TPYIIBI ¥ IIAHET-THIaHTOB; MAJIBIX
ten ConHewHoit cHcTeMbl H OONBUINX IUIAHET; MOIL30BATHCA KApTOM 3BE3AHOrO Heba NpH
Ha0moAeHUAX 3BE3/IHOrO Heba;

pa3yiMyaTh OCHOBHBLIC XapaKTEePHCTHKH 3B€31 (pa3Mep, LBET, TEeMIepaTypa) COOTHOCHTH LIBET
3BE3/IbI C e¢ TeMIeparypoi;

pazHYaTh FHNOTE3b! O NPoHCXokaeHuH COMHEYHOH CHCTEMBI,

TpeGosanus K ypPOBHIO NOATOTOBKH yHAIHXCH, 06YHAI0MMXCH 110 JaHHOIH nporpamme,



OGpazoBarebHBIH Mponece Mo ajanTHpOBAHHON MPOTpaMMe periaMeHTHpyeTcs 0asHCHBIM
mwiasoM MKOVY  «Buxopesckas COII No2», ¢ponTansHoe KOppeKIHOHHO-Pa3BHBAIOLICE
ofyueHue OCYMECTBISETCHs YHYHTENEM Ha BCeX yYpoKax M o0ecneyMBaeT YCBOEHHE y4eOHOro
MaTepHasa B COOTBETCTBHHM € rocy1apcTBEHHLIM 00pa3oBaTe/IbHLIM CTAHAAPTOM.

TpeGoBanust K YpPOBHIO NOATOTOBKH JeTeif, MCHLITHIBAIOIMINX TPYAHOCTH B OCBOCHWH
o0meobpa3oBaTeIbHBIX NPOrpaMM, HE COOTBETCTBYIOT TpeGOBaHHAM, MNPEABABISEMBIM K
YYEHHKaM MmKoJIbl o0mero HasHaueHus. Takue JeTH, u3-3a 0COOGEHHOCTE CBOEro NMCHXHYECKOro
PasBHTHA, TPYAHO YCBaWBAlOT mporpamMmy mno ¢usuxe. B cumiry ocobenHocteil passuTHS,
Hykjnaiores B uddepeHumpoBaHHOM W HHIMBHAYAILHOM TMOAXOAE, AONOMHHTEIHHOM
BHHMAaHHH.

B cBa3u ¢ ocobennoctsamu aereii ¢ 311P:
1. Tlpu onpoce HeoOXoaMMO: JaBaTh AITOPHTM OTBETA; paspelaTh I0JIb30BATHCH [UIAHOM,
COCTaBJICHHBIM MPH MOArOTOBKE JOMANIHEr0 3ajlaHus; AaBaTh GoJblIe BpEeMEHH IOTOBHTHCH K
OTBETY Yy JIOCKH; paspellarb JAENarh NpeABapUTe/IbHbIC 3alMCH, MOJb30BATECS HATAAHBIMH
MocoOHAMH.
2. [Ilo Bo3MOXHOCTH 3ajaBaTh OOYHAIOUMMCH HABOAAIIHE BOMPOCHI, KOTOPBIE TMOMOTYT HM
[OCE10BATENBHO H3IOKHTH MaTepHAaL.
3. CucreMaTH4ecKH MpOBEPATH YCBOCHHWE MaTepHasa [0 TeMaM YPOKOB, Ha KOTOPBIX
ofyyaromuecs OTCYTCTBOBAIM 110 TOMH HJIH HHOH NPHYHHE.
4. B xoje onpoca H IpH aHATA3e pe3yJIbTaToB co3aaTh atMocdepy 106pokenaTeILHOCTH.
5. B nmponecce u3yueHus HOBOro MarepHala BHUMaHHE YYEeHHKOB obpainaercd Ha HanGonee
CIIOXHBIE pasjaensl H3ydaemoi Ttembl. Heobxommmo vame obpainarscs K HHM C BONPOCAMH,
BBIACHAIOIIHMY MOHUMaHHe y4eOHOro MaTeprana, CTHMYJIHPOBaTh BONIPOCH IIPH 3aTPY/IHEHHSIX
B YCBOGHHH HOBOI'O Matepuasa.
6. B xozme camocrosTtensHON paGoThl Ha ypoke OOYHAIONIAMCA 10 aManTHPOBAHHOMN
NporpaMMe PEeKOMEHJYeTCs JaBaTh YNPAXKHCHHS, HANpPaBICHHBIC HA YyCTpaHeHHe OUIHOOK,
JOIYCKAaeMbIX HMH IPH YCTHBIX OTBETAaX WJIH B IMHCBMEHHBIX paboTax.
7. HeobGxozmMo oTMEYaTh NOJNIOKHUTEIbHBIE MOMEHTHI B HX paboTe, 3aTpyAHEHHA, H YKa3bIBATh
cnocobbl  MX  YCTPAaHEHHS, OKa3blBaTh MOMOUIL C  OJHOBPEMEHHBIM  pa3BUTHEM
CaMOCTOATEILHOCTH B YYCHHH.

[Ipu ocBoenuu azanTupoBaHHOM nporpammel, yvammecs ¢ 3[1P obyuatorcs mo GasoBbiM
yueOHHKAaM, CO CHeIHATBHBIMH, YYHTHIBAIOUMMH ocoObie obpaszoBaTenbHbie NOTPEOHOCTH,
NMPHIOKCHUAMH M JIHAAKTHYECKUMH MartepHaiaMH  (MpeHMYUIECTBEHHOE HCIOIb30BaAHAE
HATYPaIbHOH M HUIIOCTPATHBHON HArISAHOCTH), pabouMMH TeTpajsiMH Ha OyMaKHBIX WIIH
MEKTPOHHBIX HOCHTENAX, OOECNeUMBAIONINME PeaH3alHIO MPOrpaMMbl  KOPPEKIIHOHHOI
paboThl, ¥ CHEHHANTBHYIO MOAACPKKY OCBOCHHS aanTHPOBAHHOM MPOrpaMMBl.

Koppexyuonno-paseueaiowan 0esmenbHocms.
- OCYIIECTBJIEHHE TIOMOIIH B IUIAHHPOBAHWH Y4eOHON ACATE/IBHOCTH: MOBTOPEHHE, aHAIH3 H
ycTpaHenue omnboK, BBIMOTHEHHE MHHHMYMA 3a/laHuil JUTS THKBHAALAH npo6enos;
- JIONOMTHHTENLHOE HHCTPYKTHPOBAHHE B X0/1¢ YUeOHOH IeaTeTbHOCTH;
- CTHMYJIHpOBaHHe YueOHOIH [eATeNLHOCTH: MOOIIPEHHE, CHTYAaUMs ycnexa, nobykIeHHe K
aKTHBHOMY TPYAY, SMOUHOHANLHEIH KOMDOPT, 100pokKenaTebHOCTh Ha YPOKe;
- Oprafus3ainsa B3aHMOIMOMOIIH,
- OCYHIECTBICHHE WHIMBHAyaTbHONH paboTel: cHcTeMa 3ajgaHuil Ha OTpabOTKY MOBTOpPEHHS
yueOHOro MarepHana, pasBHBAIOIIME YNPaKHEHHS Ha (HOpPMHPOBaHHE OMpeAeTeHHBIX
MICHXHYECKHX MPOIECCOB.

Illkana ouleHHBAHHA HECKOJBLKO japyras: noHwkeHa Ha 20%, He Y4YHTBIBAIOTCA 3aJaHHA
MOBBIMEHHOro ypoBHA. OlLieHKa 3 BRICTABIAETCS MPH BHIMOJIHEHHH paboThl HAa OJHY TPETh.

Duzuka (7-9 kaacent)



®Pu3nka kak Hayka o HambGonee oOWMX 3aKOHAX MNPHPOBLI, BHICTYNAs B KauyecTBe
y4eOHOro mpejMera B IUKOJNE, BHOCHT CYIICCTBEHHBIH BKJIal B CHCTeMY 3HaHWit 06
OKpyX)aromem Mupe. OHa pacKpbiBaeT posib HAYKH B SKOHOMHYECKOM W KYJIbTYpPHOM Pa3BHTHH
obmectsa, cnocoGeTByeT (HOPMHUPOBAHHIO COBPEMEHHOrO HAy4YHOro MupoBo33penns. Jlis
pemienus 3a1a4 GOpMHPOBAHHA OCHOB HAYYHOrO MHPOBO33PEHHS, PA3BHTHA HHTEILUICKTYATbHBIX
crocobHOCTeH M MO3HABATE/IbHBIX HHTEPECOB INKONBHHKOB, B MMPOLECCe H3yUeHHS (GUIMKH
OCHOBHOC BHHMAHHE YJCNACTCA HE Mepefade CyMMbl IOTOBBIX 3HaHMI, a 3HAKOMCTBY ¢
METOJIaMH HAYYHOrO MO3HAHHSA OKPYKAIOWIEro MHpa, MOCTAHOBKE MpobieM, Tpebylommx ot
YYAIIHXCH CAMOCTOATENBHOM JACATENLHOCTH 110 HX paspenieHHio,

I'ymannTapHoe 3Ha4YeHHe PHINKH KaK COCTABHOMN YacTH o0uero o6pa3oBaHHH COCTOUT B
TOM, HTO OHA BOOPYKACT WIKOJLHUKA HAYYHbIM MEMOOOM NO3HAHUA, TIO3BOJIAIOUINM MOTYYaTh
00BEKTHBHBIC 3HAHHA 00 OKPYXAKOIIEM MHpE.

3uanne (PU3MYECKHX 3aKOHOB HEOOXOAMMO JUIS H3YYEHHS XWMHH, OHOJOrHH,
(u3unueckoit reorpaduu, rexnonornn, OBX.

Kypc d¢usukn B npumepnodt mnporpamme ocHoBHOro obmero ofpa3osanus
CTPYKTYPHPYETCA Ha OCHOBE PACCMOTPEHHS PasIHYHBIX (POPM JABHKCHHUS MATEPHH B MOPAJIKE HX
YCIOKHEHHSA: MEXaHHYeCKHE ABJICHHSA, TCIUIOBLIC SBJICHHS, JIEKTPOMArHUTHBIC SBJICHMS,
KBAHTOBBIC ABJICHHA. DH3HKA B OCHOBHOI IIKOJIC M3YYaeTCs HA YPOBHE PaCCMOTPEHHS ABJICHHI
MPHPOJIbl, 3HAKOMCTBA ¢ OCHOBHBIMH 3aKOHAMH (H3HKH W NPHMEHCHHEM I3THX 3aKOHOB B
TEXHHKE H IOBCEIHEBHOMH HKH3HH.

Conepxanne yuebHoro npeamera

Ocnosnoe conepxanne (2044aca)

Guzuka u pusnveckue MeTo/IbI H3yYeHHS NPHPOLI (6 wacos)

®usuka — Hayka o npupone. Habmonenue u onucanue dusnueckux spnennii. Ousnueckue
npuGopsl. @DH3HYECKHE BEIHYHHBI M HX H3MepeHHe. [lorpemHocTH  M3MepeHHid.
Mexaynapoasas cucrema emdHuil.  OH3HMYECKHH HKCIEPHMEHT M (HU3MYECKas TEOpHs.
Dusuyeckne mozenu. Pone MateMaTHki B pasBuTHH Qusuki. Ousuka ¥ Texnuka. Ousuka u
Pa3BUTHE NMPEJICTABICHHH O MATEPHATLHOM MHPE.

Hemoucmpanuu

[Tpumepbl MeXaHHYECKHX, TEIJIOBLIX, IMEKTPHYCCKHX, MAIHHUTHBIX H CBETOBBIX SBJICHWI.
Duznveckue npudopsi.

Jlabopamopnwie pabomst u onvimsi

Onpenenenye HeHb! JeEHHS KATbI H3MEPHTEILHOTO npHbopa.

H3amepenue JUTHHBL

Hamepenne oGnema JHAKOCTH W TBEPJOTO Tesa.

H3mepenne Temneparypei.

Mexanuueckue sipjaenus (99 gacon)

Mexannueckoe asmxenue. OTHOCHTENLHOCTH JiBHKeHHs. Cucrema orcdera. Tpaekropus.
[Tyts. TIpamomuneitHoe paBHOMepHOe jaBHkKeHHE. CKOPOCTH PaBHOMEPHOIO MPAMOIHHEHHOro
ABHKCHHA. MeTO/Ibl H3MEPEHHS PacCTOAHMUS, BPEMEHH H cKOpocTH. HepaBHOMepHOE JIBHMkKEHHE.
MrHroBeHHas ckopocth. Yckopenne. PaBrHoyckopennoe asikenne. CBoGomHoe nageHue Ten.
['paduky 3aBHCHMOCTH ITyTH H CKOPOCTH OT BpeMeHH. PaBHOMEpHOE JABHIKCHHE 110 OKPYKHOCTH.,
[lepuoa u wacrora obpawmenus. Spnenne unepunu. [lepeuiii 3akon Heiotona. Macca Tena.
[InotHOCTH BemecTBa. MeTobl H3MEpEeHHS Macchl W IIOTHOCTH. B3anmoseiicteue ten, Cuia.
[Tpasuno cnoxenns cun. Cuna ynpyroct. Metossl uamepenus cuist. Bropoii 3akon Heotona.
Tpernii 3akon Helorona. Cuia TskecTd. 3aKOH BCEMHpPHOro TaroteHus. HckyccrBeHHbie
cnytHHKH 3emii. Bec tena. Hesecomocts. IeonenTputieckas W reTHOLEHTPHYECKAs CHCTEMBI
mupa. Cuna Tpenus. MoMeHT cHibl. YcnoBus paBHOBecHs peryara. LleHTp TskecTH Tena.
Yenosus pasiosecus ten. Mmnynse. 3akon coxpaHeHuss uMmnyiabca. PeakTHBHOE ABHIKCHHE.
PaGora. Mommocts. Kunernyeckas sueprus. [ToTeHumansuas sHeprus B3aUMOJACHCTBYIOLIMX
Tel. 3aKOoH coxXpaHeHus MexaHuueckoif sHeprum. [lpocteie Mmexanusmel. Koadduument



Mojie3Horo jeicTeud. Meroasr u3MepeHus 9HepruH, pabotsl W MommHocTH. JlaBneHue.
At™ocheproe nasnenne. Metoasl u3Mmepenus nasnenus. 3axkon [lackans. mapasnuueckue
MamuHel, 3akoH Apxumesna. Yciaosde niaBanus Ted. Mexanudeckue kosneGanus. Ilepuon,
yacTota M amruiTyaa xonebammii. Ilepron koneGaHui MaTeMaTH4YecKOro H MpPYKHHHOTO
masTHHKOB. Mexanuueckue BosHbl. JUHHA BOIHEL 3BYK.

Hemoncmpayuu

PasHomepHoe npaMosnuHeiiHoe jBikenne. OTHOCHTENBHOCTh ABHKeHHS. PaBHOyCKopeHHOE
mmwkenne. CsoGoxHoe mnazenue Tten B TpyOke Hbtorona. Hampasnenuwe ckopocTH mnpw
PaBHOMEPHOM JBHXKEHHH 10 OKpyXkHOCTH. SBnenue wuuepumu. B3saumoneiictsue Ten.
3aBHCHMOCTh CHJIBI YNpYrocTH oT Aedopmaumi npykuubl. Croxenne cun. Cuma Tpeus.
Bropoit 3akon Hetorona. Tperuii 3akon Herotona. HeBecomocTs. 3aK0H cOXpaHeHHS HMITYJIbCa.
PeaktuBHoe aBuxenue. M3menenue sneprum Tena npu cosepiieHuu paGotsl. IIpespamenus
MEXaHHYeCKOH JHEPrHH W3 OJHOH GOPMEI B IPYTyI0. 3aBHCHMOCTE JaBICHHA TBEPJOTO TeNna Ha
Onopy ot AeficTBYIOMEH CHIIbI M TTOmaaH onopsl. OGHapykeHnne arMocepHOro 1aBieHHA.
HU3mepenne armocdeproro jgaBnenus GapomerpoM - aHepowaoM. 3akon  [lackans.
[Munpasmugeckuii npece. 3akon Apxumena. [Tpocthie Mexanu3Mbl, Mexannueckue KoneOanus.
Mexanuyeckne BONHbL 3ByKoBbIe KosieGanus. Y CIOBHS PacipocTpaHeH s 3BYKA.
Jlabopamopusie pabomst u onsinmot

H3mepenne CKOpOCTH paBHOMEPHOTO JABHKCHHS.

M3yueHue 3aBHCHMOCTH MYTH OT BPEMEHH MPH PABHOMEPHOM U PABHOYCKOPEHHOM JIBHIKEHUH
U3mepenne yekopeHHs NPAMOTHHEIHOTO PpaBHOYCKOPEHHOTO IBHKCHHA,

Hamepenne Maccol.

H3mepenne IOTHOCTH TBEPIOro Tea.

H3mepenne I10THOCTH KHAKOCTH.

W3mepenne CHITBI IMHAMOMETPOM.

Cnoxenue cuJ1, HanpasaeHHBIX BAOIb OXHOMN MPAMOii.

HccnenoBanne 3aBHCHMOCTH CHIIBI TSIKECTH OT MAcchl TeJa.

HcenenoBanne 3aBHCHMOCTH CHIIBI YIPYTOCTH OT Y/UIHHEHHS NPYKHUHBL M3MepeHne xecTKOCTH
[Py KHHBL

Hccnenosanue cunbl Tpenns ckonbkenns. Hamepenne kooduimenta TpeHns cKoMbKEeHHS.
HceneioBanne ycnoBril paBHOBECHS phIvara.

Beruncnenue KI1J1 nakionHo# niockocTH.

M3mepenne KHHETHYECKOI YHEPrHH TeJa.

U3mepenne H3MeHEHHS TOTEHIHANBHOM SHEPruy Tena.

Hamepenne MOIITHOCTH.

M3amepenne apxuMe10BOH CHIIBL.

Usyuenne ycnoBuii niaasaHus Tel.

M3yuenne 3aBHCHMOCTH nepHoaa KoneGanuii MasTHHKA OT JUTHHBI HUTH,

Hamepenue yckopenus cBoOOIHOrO NajieHus ¢ MOMOLILIO MAATHHKA.

H3yuenne 3aBHCHMOCTH nepro/ia koneGauuii rpy3a Ha NpYKHHE OT MAcChl rpy3a.

Tennosbie saaenns (26 wacos)

Crpoenne BemectBa. TernnoBoe aBHKEHHE ATOMOB H MOJNEKYN. BpoyHOBcKoe [BHIKEHHe.
Huddysus. Bsaumozelicteue uactun semectsa. MojenH CTPOCHHSA ras’oB, KHAKOCTEH W
TBEP/LIX TeJ1 H OOBACHEHHE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojenei. TernoBoe JABHKEHHE.
Tennosoe pasnosecue. Temneparypa u ee u3mepenwe. CBA3b TeMmepaTypsl co cpeameit
CKOPOCTBIO TEIUIOBOIO XA0THYECKOro JIBHXKEHMA uacTHil. BHyTrpenuss sueprus. PaGora u
Temonepeaaya Kak crnocoObl H3IMEHEHHS BHYTpeHHel SHeprum Tena. Buasl temnonepeaaun:
TEIJIONPOBOAHOCTh, KOHBEKIHA, utydeHHe. KomayecTBo Teruorsl. YaenbHas TEmIOeMKOCT.
3akoH cOXpaHeHHs OHEPrHH B TemioBbix mpoueccax. HeoGpatumocts mnpoueccos
teruionepenaud. Mcnapenue u kongeHcauusa. Hacennennwni nap. BaaksocTs Bo3ayxa.
Kunienue. 3aBHCHMOCTE TEMIIEPATYPBI KHTIEHHS OT JaBnenus. [LiaBieHuHe M KpHCTA/LIH3ALMA.
YiensHas Tenota riasieHus M napooOpasoBanmus. YjenbHas Temora cropanus. Pacuer



KOJIHYECTBA TEMIOThI NMpH Tennoodmene. [Mpunnune paGotel Temiossix asurareneit. [Taposas
TypOuHa. JIBHrarenb BHyTpeHHero cropanus. Peaxtusubii asurarens. KIIJI Ttenmosoro
asurarend. OObAcHeHHE yCTpOCTBAa M NPHHIMNA AeHCTBHA Xonoauabuuka. [Ipeobpaszosanus
JHEPrHH B TEILIOBBIX MAIHHAX. DKOJOrHYECKHEe MpodIeMbl HCITONb30BAHNS TEIIOBBIX MALIHH.
Hemoncmpayuu

Cxumaemocts rasoB. JIndgdysus B razax W KHAKOCTAX. MoJe/b XaOTHYECKOro ABHIKEHHSA
Moznekyil. Moaens Gpoynosekoro asuienus. Coxpanenne o0beMa KHIAKOCTH MPH HIMEHEHHH
(opmsr cocyna. Cuenienne CBUHHIOBBIX HHIHHAPOB, [IpHHLHN felcTBHS TepMOMeTpa.
M3Menenne BHYTpPEHHCH OHEpruM Tejna NpH coBepuiendH paboTel M OPH Temonepeaave.
TennonpoBoAHOCTH pasIHYHBEIX MaTepHanos, KoHBekuus B sxkuakocTsx u rasax. Temwronepesaya
myTeM H3nydeHHs. CpaBHEHHE Y/ENBHBIX TEIJIOEMKOCTCH pas/MYHBIX BEIIECTB. SIBjeHHe
ucnapenus. Kunenwe Boasl. [locTosHCTBO TeMmneparypbl KHIEHHS KHAKOCTH. SIBIeHHS
MIABACHHA W KpHCTa/UIM3auWH. M3mepenme BIaKHOCTH BO3AYXa MCHXPOMETPOM HIH
CHIPOMETPOM. YCTPOHCTBO YETHIPEXTAKTHOIO JABHIATE s BHYTPEHHErO CrOpaHus.

YerpoitctBo naposoit TypOHHBI

Jlabopamopuvie pabomsi u onsimol

WUccnenopanne H3MEHEHHsS CO BPEMEHEM TEMIIEPATYPhl OCTHIBAIOMICH BOJIBI.

U3yyenue aBieHns TeruioobMeHa.

W3mepenue ynenbHO# TEIUIOEMKOCTH BelllecTna.

N3amepenne BIaKHOCTH BO3yXa.

HccnenoBanue 3aBucHMocTH 06beMa raza OT JIaBICHHS IPH MOCTOSHHON TeMIeparype.
DACKTPHYCCKHE H MATHHTHBIE siBjieHus (27 wacos)

ODneKTpH3auns Tejl. DnexTpHyecKuif 3apsaa. J(Ba BUAA HMeKTPHUYCCKHUX 3aps/ioB. BiaumoselicTeue
3apA0B. 3aKOH COXpaHEHHs 9IEKTPHYECKOro 3apsaga. JnekTpHyeckoe mnone. Jleiicteue
IEKTPHYECKOTO MOJIA HA  9JNeKTpHYeckWe 3apajibl. [IpOBOAHMKH, JMANICKTPHKH H
nonynpoBoAHuKH. Konjencarop. DHeprus sneKTpHYecKoro noss konaeHcaropa. [locrosunusiit
anekTpudeckut ToK. Mcrounuku nocrosHHoro toka. JleHcTBHs anekTpuyeckoro Toka. Cuia
ToKa. Hanpsokenue. DiaexTprueckoe compoTHBieHHe. DiaekTpuueckas uens. 3akon Owma Juis
ydyacTka anekTpuyeckoii uend. [TocaenoBarensHoe u napanienbHOe COSHHEHHS TPOBOHHKOB.
PaGora u mommocTs anekTpuyeckoro Toka. 3akon Jlxoyns-Jlenua. Hocuremn snekTpuyeckux
3apsA0B B MeTallaxX, MNOJYNPOBOJAHHKAX, 3MEKTPONHTaX M rasax. [loaynpoBoAHHKOBEIE
npuGopel. Onerr Sperena. MaruutHoe nose Toka. B3ammojelcTBHE MOCTOAHHBIX MArHHTOB.
MaruutHoe nose 3emmn. JnekTpoMaruut. JleficTBHE MArHHTHOTO MO HA MPOBOAHHK ¢ TOKOM.
Cuna AMriepa. D1eKTpoiBHraTe b, DNEKTPOMArHUTHOE pejie.

Hemoncmpayuu

OnexTpusauus Ten. J[Ba poja dNEKTPHYECKHX 3apAaoB. YCTPOHCTBO M AeHCTBHE 3/1€KTPOCKONa.
[TpOBOZIHHKH H M30ATOPBL. DACKTpH3aLMA yYepes ausHue. [lepeHoc eKTpHYECKOro 3apsa ¢
OMHOTO Telna HAa Jpyroe. 3aKOH COXpaHEHHS OMEKTPHYECKOro 3apsjga. YCTpoitcTBo
KOHJEHCAaTopa. DHEPrus 3apsKeHHOro KoHjaeHcatopa. MCTOYHMKH MOCTOSHHOrO TOKa.
Cocrapnenne oS/IeKTpHYECKOH Ienu. DICKTPHYECKHH TOK B JJICKTPONMTAX. DJIEKTPOJIH3.
OneKTpHYeCKH TOK B MNOJYNPOBOJHHKAX. DJIEKTPHYECKHE CBOMCTBA MOMYNPOBOJHHKOB.
OnekTpuyeckuit paspan B rasax. MWsmepenme cuwibl Toka amnepmerpoM. HabGmonenue
MNOCTOAHCTBA CHJIBI TOKA Ha pasHbIX Y4YacTKaxX HEpa3BeTBICHHOM IJIEKTPHYECKOH IeIH,
U3mepenne cuiabl TOKa B pa3sBETBICHHOH OneKTpHyeckod nenu. M3mepenne HanpskeHHs
BOJALTMETPOM. M3yueHHe 3aBHCHMOCTH J/EKTPHYECKOTO COMPOTHBICHHS MPOBOJHHKA OT €ro
JUIHHBI, TUIOLIZIH MONEPEeYHOro CeYeHus M Matepuana. YaenbHoe conmpotusieHue. Peocrar
Marasai conpoTHsieHuif. Mamepenne HanpsokeHuii B 0Cie10BaTeIbHOM 3EKTPHYECKOMN LernH.
3aBHCHMOCTh CHJIbI TOKA OT HANpPSKCHHA Ha y4acTKe ieKTpudeckoit memu. Onsir Dperesa.
MarnuTtHOE nose Toka.

JlelicTBHE MAarHHTHOTO MOJIA HA MPOBOJHKK C TOKOM. Y CTPOHCTBO /EKTPOJIBHIATEIS.
Jlabopamopnsie pabomst u onsimet

HaGmoenne aMeKTpHYecKoro B3anMoACHCTBHS Te




COopka MEKTPHYECKON LeNH H H3IMEPEHHE CHIILI TOKA H HANPAKCHHA.

HccnepoBanne 3aBHCHMOCTH CHJIBI TOKa B MPOBOJIHHKE OT HAMpsSUKEHHA Ha €ro KOHUAX MpH
MOCTOAHHOM COTIPOTHB/ICHHH,

UccneoBanue 3aBHCHMOCTH CHJIBI TOKa B ICKTPHYCCKOH LENH OT CONPOTHBICHHSA IPH
MOCTOAHHOM HANpPSKEHHH.

H3yuenune nocneoBaTenbHOrO COSAHHEHHSA TIPOBOAHHKOB

U3yuenne napajuienbHOTO COSAHHEHHA IPOBOIHHKOB

H3mepeHHe COMPOTHBICHHE MPH MOMOIIH aMIepMeTpa H BOJBTMETpa.

Hamepenne paboThl # MOITHOCTH MEKTPHYECKOr0 TOKA.

H3yueHue 3MeKTpHYECKHX CBOHCTB HKUAKOCTEH.

H3roTosiieH#e rabBaHHYECKOro JIEMEeHTa.

U3yuenue B3auMOACHCTBHA MOCTOSHHBIX MArHHTOB.

HMccneoBanne MarHuTHOrO MOJS NPSMOTo MPOBOIHHKA M KaTYIIKH C TOKOM.

H3yuenue aAeiCTBHA MArHHTHOTO 11018 HA IIPOBOJIHHK C TOKOM.

W3yuenue nprHIATIA AeHCTBHS CKTPOABHTATEIS.

JAeKTPOMArHHTHBIE Koebanust U BoHbI ( 35 yacos)

OnexktpomarnuTHas wHAyKuus. Onertel @apanes.  [lpasuno Jlenua. CaMmMOMHIYKIHA.
Onextporeneparop. [lepemennsiii Tok. Tpanchopmarop. [lepenaua snexTpuyeckoit sHeprun Ha
paccrosinue. KoneGarenpHblif KOHTYP. DIEKTPOMArHHTHbIC KojAeOaHHA. DJICKTPOMArHHTHBIC
BOJIHBI M HMX cBoiicTBa. CKOpPOCTH pacnpOCTPaHEHHS IMCKTPOMATHHUTHBIX BOMH. [IpHHUHMEI
pasHoCBA3H W TesneBuaeHHsA, CBer - aeKTpoMarHuTHas BosnHa. Jlucnepcus csera. Bimanue
MEKTPOMArHUTHBIX H3MydeHHil Ha KuBble opranusMbl. [IpsMonuuelinoe pacnpocrpaHeHue
ceera. OTpakeHne U npejaoMIeHHe csera. 3akoH oTpaxkenus csera. [Inockoe sepkano. Jlunsa.
®dokycHoe paccrosHHe nuH3bL Popmyna muH3el. OnTHueckas cuia auH3BL [1a3  Kak
onTH4eckas cucrema. Onruyeckue npuGopel.

Memoncmpayuu

OnexktpoMarunTHas HEAYKuuA. [Ipasuno Jlenna. Camomnaykuus. [Tonydenne nepemeHHOro
TOKA NpPH BpAICHHH BHTKA B MarHHTHOM MoJsie. YCTpOHCTBO reneparopa MOCTOAHHONO TOKa.
YerpolicTBO reHeparopa TNEpeMEHHOro Toka. Ycrpoiictso TpaHchopmaropa. Ilepenava
NMEKTPUYECKOM IHepruu. DnekTpoMaruuThsie Konebanus. CBolcTBa 3/1CKTPOMarHHTHBIX BOJTH.
[Tpusumn neficreus mMukpodona u rpomkorosopurens. [Ipunumner pamrocsasu. Mctounukm
ceera. [Ipamonmuelinoe pacnpocTpaHeHHe cBeTa. 3akoH oTpakeHus cseta. Mzobpawxenue B
miockoM 3epkane. [lperomiienne csera. Xoa ayued B coOupatomeii nmuuze. Xoa iydeif B
paccenBaromeii yuu3e. [lonyuenne wuzobpaxkenuit ¢ nomompo aua3. [lpuHuun aeicreus
NMpoeKIHOHHOro annapara W (Qoroannapara. Mojene rnasza. Jlucnepcuss Oenoro ceera.
[Tonyuenne Genoro ceeTa NpH CIOKEHHH CBETA PA3HBIX LBETOB.

Jlabopamopnwie pabomsi u onsimsi

Usyuerne ABICHUA 3TCKTPOMArHHTHON HHIYKIHH,

Usyuenne npuHUMNA JeicTBHA Tpancdopmaropa.

H3yuenne sBIeHHA pacnpoCcTpaHeHHs cBeTa.

HUccneosanne 3aBHCHMOCTH YIJIa OTPAKEHHA OT YIJla MajeHus cBera.

Hayuenne cBOHCTB H300paKeHHs B IIIOCKOM 3epKase.

UccniegoBaine 3aBHCHMOCTH YIJla MPEIOMIICHHS OT YIiia NaJIeHHs CBeTa.

H3amepenne GoOKYCHOro paccTosHHS coOOHparoimeit THH3bI.

[Monyuenue u300pakeHui ¢ NOMOLILIO coOHpatolieil JIHH3BL

Habmonenne saBieHns JHCIIEPCHH CBETa.

Ksanrossbie siBjienus (6 yacos)

Onsitel Pesepdopaa. IMnanerapuas mozens aroma. Cocras atoMHOro sapa. 3apaioBoe H
MaccoBoe 4YMcna. SlaepHble CHIIbL DHEpPrus CBA3H aTOMHbLIX saep. PanmoaxktusHocTh. Asb(ha-,
Gera- u ramma-u3nydenus. [lepuoa nonypacnana. MeTosl perucTpaimy AACPHBIX HITYHCHHH.
Slnepusie peakuun. Jlenenue u cuntes suep. MUcrounukn sneprum Connua u 3se3. SaepHas



