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MMOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIEero o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE MOJOXKEHHA M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yuétoM (penepanbHON paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

[Iporpamma 1o ¢Qusnke Ha ypOBHE OCHOBHOTO 0OIIEro o00pa3oBaHUS
COCTaBJICHa HAa OCHOBE IOJIOKEHUU M TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30oBaTeIbHON MPOrpamMMbl, NMPEJCTaBICHHBIX B
OI'OC 00O, a takxe ¢ yuetoM (enepanbHOU paboueit mporpaMmMbl BOCIIUTAHUS U
KOHIENIMHU MpernojaBanus yueOHoro npeamera «Ouznkay.

Copepxanue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOY4YarOMIMXCAd W OpraHu3alui0 HM3yYeHHUS
(Gu3MKU Ha NESITeNbHOCTHOW OCHOBe. B mporpamme mo ¢Qusuke y4yuThIBarOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanusauuu tpedoanuit ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM OOy4YeHHs, a TaKKe
MEXIPEIMETHbIE CBA3M ECTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

[Iporpamma no ¢usuke ycraHaBIMBaeT paclpeielieHue y4eOHOro MaTepuana
1o rogam o0yuyeHus (Mo Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIe0BATEIHHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEIMETHOTO COACpPKaHUS U
ydeTe BO3PACTHBIX OCOOEHHOCTEHN 00yUYaroImMXCsl.

[Iporpamma 1o ¢usmuke pazpaboTaHa ¢ IEIbI0 OKa3aHUsS METOIUYECKON
MIOMOIITY YYUTENIO B CO3JJaHUU paboyveil mporpaMMbl IO Y4€OHOMY MPEIMETY.

®duszrka ABIAETCI CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
NPEIMETOB, TOCKOJbKY (pH3ndYecKkne 3aKOHBI JIEKAT B OCHOBE MPOIECCOB H
SBICHUH, W3ydyaeMbIX XUMHEH, OHWOJOTHEH, acTpoHOMHEH U (HHU3NISCKOU
reorpadgueid, BHOCHT BKJIAJ B €CTECTBEHHOHAyYHYI0 KapTHHY MHUDA,
IpefocTaBisieT Haubojee sICHbIe O00pa3lbl NPUMEHEHUs] HAay4dHOro MeToja
MO3HAaHMSI, TO €CTh CIIOC00a MOJyUYeHUs JOCTOBEPHBIX 3HAHUI O MUDE.

Onna w3 TIAaBHBIX 3a7a4 (PU3HUECKOTO OOpa3oBaHHUS B CTPYKType OOIIero
o0pa3oBaHUsA COCTOMT B (POPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPaMOTHOCTU H
MHTEpEca K HayKe y 00y4aroluxcsl.

N3yuenne ¢Qusukn Ha 0a30BOM YpOBHE MPEAIONAraerT OBJAJCHUE
CIEAYIOIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMU €CTECTBEHHOHAYUYHYIO
IPAaMOTHOCTb:

e Hay4YHO OOBSCHSTH SIBICHUS,

e OLICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;



HHTCPHOPETUPOBATL AAHHBIC M HCIOJb30BATb HAYYHBLIC JOKA3aTCIILCTBA
JJI1 TTIOJTYYCHHA BBIBOOOBY.

Henu wu3yuyeHuss (GU3MKK HaA YPOBHE OCHOBHOro oOmero oOpa3oBaHHs

OIpCACICHBI B KOHLCIIIMUKU IIPCIIOJaBaHUsA yqe6H0ro npeamMeTa «®Duszuka» B

oOpa3oBarenbHbIX opranu3auusx Poccuiickoit ®enepanuu, peamu3yronmux

OCHOBHBbIE 0011€00pa30BaTeIbHbIE MPOTPAMMBI.

Henu uzydyenust GU3nKM:

NPHOOPETCHHE WHTEpeca M CTPEMJICHUS OOYYAIOIIMXCSA K HAyIHOMY
U3YYCHHUIO TPHUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEJACTABIICHUNA O HAYYHOM METOJE MO3HAaHUS U (HOPMHUPOBAHUE
UCCIICIOBATEIBCKOTO OTHOMICHHUS K OKPY)KAIOIITUM SIBJICHUSM;
dbopMHpOBaHUE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3yUYCHHS
OCHOB CTPOCHHMSI MaTepuu U (HyHIaAMCHTAIBHBIX 3aKOHOB (DM3UKH;
dbopMHUpOBaHUE TPEACTABICHUNH O POJU (U3WKU IS Pa3BHTHS JIPYTHUX
€CTCCTBCHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  TPEACTABJICHMA O  BO3MOXHBIX  cdepax  Oymyien
podeCcCHOHATBHOM JIeITeTbHOCTH, CBSI3aHHON C (DM3HKOM, IMOATOTOBKA K
JaJbHEHIIEMy OOYYCHHIO B ’TOM HAIIPaBJICHUH.

I[OCTI/DKGDHI/IG OTHUX ueneﬁ IMporpaMmsbl 110 (1)I/I3I/IK€ Ha YPOBHC OCHOBHOI'O
O6I.IIGFO 06pa30BaHI/I5[ oOecrnieunBaeTCs PCHICHUCM CIICAYIOIINUX 3ada4:

npuoOpeTeHne 3HAHUW O JUCKPETHOM CTPOEHHUU  BEIIECTBa, O
MEXaHUYECKHUX, TEIJIOBBIX, AJIEKTPHUYECKUX, MATHUTHBIX M KBAHTOBBIX
SBJICHUSX;

npuoOpeTeHne YMEHUN OMHUCHIBATH U OOBACHATH (PU3HUECCKUE SBICHHS C
UCIIOJIb30BaHUEM TOJTYUYCHHBIX 3HAHUH;

OCBOCHHME METOJIOB pEIICHUS MPOCTEUIINX pPACUETHBIX 3amad ¢
UCTIOJIb30BaHUEM bu3HUecKnx MOJIEIEeH, TBOPUYECKHX u
IPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BHUTHE YMEHUIN HAOIIOaTh MPUPOIHBIE SIBJICHUS U BHITIONHSATH OIBITHI,
nabopaTopHbie  pabOTBI M DKCHEPUMEHTAIbHBIE HUCCICIOBAHUS C
UCTIOJIb30BaHUEM U3MEPUTEIHHBIX TPHOOPOB;

OCBOCHHE TIPUEMOB paboThl ¢ MH(popMarmenn GU3MIEeCKOro COAEpKAHUS,
BKJTFOYast MH()OPMAIUIO O COBPEMEHHBIX JOCTHKEHUSAX (PU3MKH, aHATIU3 U
KPUTHYECKOE OlICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO cO cepaMu MpodheCcCHOHATIBHON AeATeIbHOCTH, CBA3aHHBIMU
C GU3NKOW, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
TOCTIKEHUAX (PU3HMUECKON HAYKH.



OO611ee yncio YacoB, PEKOMEHAOBAHHBIX JUIsl U3yUeHUs! PU3UKU Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 dacoB (2 4aca B Hejeno), B 8 kiacce — 68
yacoB (2 yaca B Hemenwo), B 9 kmacce — 102 waca (3 waca B HEHIENIO).

[Ipennaraemslii B mporpaMMe no (u3MKe MepedyeHb JabopaTopHbIX padoT U
OTBITOB SIBJISIETCSI PEKOMEHIaTeIbHBIM, YUUTEIb JIETAeT BHIOOP MPHU MPOBEACHUU
7ab0opaTOpHBIX PAadOT M ONBITOB C YYETOM HUHAMBUAYAJIBHBIX OCOOEHHOCTEH
oOy4aromuxcs, CIUCKa 3KCIEPUMEHTANBHBIX 3aJJaHui, MpeajaraeMblX B paMKax
OCHOBHOT'O F'OCY/IapCTBEHHOI0 YK3aMEHA 110 (PU3HKE.



COIAEPKXAHUE OBYYEHUA

7 KIIACC
Pu3uKa u e€ poJib B IO3HAHUM OKPYKAIOLIEro Mupa.

®usuka — Hayka o npupoze. SIBnenus npupoapl. DU3NUYECKUE SBICHHUS:
MEXaHUYECKUE, TEILIOBBIE, JJIIEKTPUUYECKUE, MArHUTHBIE, CBETOBLIE, 3BYKOBBIE.

®uznyeckue BenuuuHbL. M3Mepenue ¢usnueckux BenuuyuH. Dusnmyeckue
npubopsl. [lorpemnocts n3mMepennii MexayHapoaHasi CucTemMa €IMHHMII.

Kak ¢usuka u japyrue ecTecTBEHHblE HAyKHM HU3Y4alOT TPHUPOJY.
EctecTBeHHOHAYUYHBIM METOJ] NO3HAHUsS: HAOMIOJEHUE, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIJABUKEHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
Habo1aeMoro sBieHus. Onucanue GU3NUEcKUX SBJICHUN ¢ TOMOLIBIO MOJENeH

Jemoncmpayuu.

1. MexaHuueckue, TEIUIOBBIE, JJIEKTPUYECKHE, MAarHUTHBIE, CBETOBBIC

SIBJICHUSL.

2. ®usnueckre TpuOOPHI U MpOLEAypa MPSAMbIX U3MEPEHUN aHAIOTOBBIM U

1U(GPOBBIM TPUOOPOM.

Jlabopamopnuie pabomot u onvimot.

1. OmnpeneneHue 1eHbI AIEHUS MIKaJIbl U3MEPUTENIBHOTO pudopa.
N3mepenne paccTOSTHUN.

N3mepenne 00bEMa KUIKOCTH U TBEPAOTO Tea.
Omnpenenenne pazMepoB MaJIbIX TEIN.

AN SN

N3Mmepenune Ttemmeparypbl MpU MOMOIIM >KUJAKOCTHOIO TEPMOMETpa U
JaTyrKa TeMIEpaTyphbl.
6. IIpoBeneHue ucciaenoBaHUs IO MPOBEPKE THUIIOTE3bI: NAJBHOCTh MOJIETA
IIapyiKa, MyIEeHHOT0 TOPU30HTAIBHO, TEM OOJIbIIIe, YeM OOJIbIIIC BHICOTA
IyCKa.
ITepBoHayabHBIE CBEICHUS O CTPOCHUU BellecTBA.

CtpoeHue BemiecTBa: aTOMbl W MOJIEKYJIbI, HX pa3mepbl. OIbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTRBA.

JIBmkenue dactuil BemiecTBa. CBs3b CKOPOCTU JBMIKEHHUS YaCTHI[ C
TeMIiepatypoii. bpoyHoBckoe nBmwkenme, auddys3us. BzanmomelicTBue YacTHI
BEIIECTBA: MPUTSIKECHUE U OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE Ta30B, KUJKOCTEH W TBEPIbIX
(kpucTayuiMdyeckux) Teia. B3anMoCBsI3b MEXAy CBOWCTBAMHM BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSTHUSIX M UX aTOMHOMOJEKYJISIPHBIM cTpoeHueM. OCoOeHHOCTH
arperaTHbIX COCTOSSHUI BOJIBI.

Jemoncmpayuu.



1. HabGmonenne OpOyHOBCKOIO JIBUKEHHUS.

2. Habmonenue nuddysuu.

3. HaGmogenue  siBiAeHUM,  OOBSACHSIOMIUXCS  MPUTSHKEHUEM  WIH

OTTaJKUBAHUEM YACTHUIL BEILIECTBA.

Jlabopamopnuie padbomot u onvimot.

1. OueHka JuamMeTpa aroMa METOAOM psAOB (C  HCIOJNb30BAaHUEM

dotorpaduii).

2. OnbITHI 110 HAOJIOIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

3. OnbITHI 110 OOHAPYKEHUIO AEHCTBUS CUII MOJICKYJISIPHOTO TIPUTSKEHUS.

JABUKEeHMEe M B3aUMOAEHCTBHE TeJl.

MexaHnueckoe IBWKEHHE. PaBHOMEpPHOE M HEPAaBHOMEPHOE JIBUIKECHUE.
Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM JIBM)KEHUU. PacdeT myTu u
BPEMEHH JIBHKCHUS.

SBnenve wHepuuu. 3aKOH WHepHUH. B3aumoneicTBue Ten Kak NpUYHHA
U3MEHEHUs CKOPOCTH [BM)KEHUS Teld. Macca Kak Mepa HHEPTHOCTH Teja.
IInoTHOCTH BemecTBa. CBA3b IUIOTHOCTU C KOJUYECTBOM MOJIEKYJ B EIUHHIE
o0beMa BellecTBa.

Cuila Kak XapakTepucTuka B3aumoneicTBus Teil. Cuiia ynpyrocTd W 3aKOH
I'yka. M3MepeHne cuiibl C MOMOIIBIO THUHAMOMETpa. SIBIEHUE TATOTEHUS W CHUJIa
TshkecTd. Cuiia TSKECTH Ha Apyrux IuiaHerax. Bec tena. HeBecomocTs. Crnoxenue
CWJI, HAPABJIEHHBIX MO OAHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHws.
TpeHue CKOIbXKEHNs U TPEHHE NMOKOos. TpeHue B MPUPOJI€ U TEXHUKE.

Jemoncmpayuu.

HaGmonenre MexaHM4ecKoro IBUKEHHUS TeTa.

H3mepeHne CKOpOoCTH MPSIMOJIMHEMHOTO JBUKCHUS.
HaGmronenue siBieHUsT HHEPIIUH.

HaGmronenne u3meHeHns CKOPOCTH MPU B3aUMOJICHCTBUU TE.
CpaBHeHuE Macc Mo B3aUMOJICHCTBUIO TEIL.

SO A o

CrnoxeHue cuil, HallPaBIE€HHbBIX 10 OJJHOM MPSMOM.

Jlabopamopnuie padbomot u onvimot.

1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBM>KEHUS (IIapvKa B JKUJIKOCTH,
MOJIEITN DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmnpeneneHre cpelHEW CKOPOCTH CKOJbXKEHUS Opycka WIM IIapuKa I0
HaKJIOHHOM IIJIOCKOCTH.

3. OmnpexeneHue MWIOTHOCTU TBEPIOTO Tea.

4. OmbIThl, JIEMOHCTPUPYIOIIHUE 3aBUCUMOCTh pacTskeHus (Aedopmanun)

MPY>KUHBI OT MPUIIOKEHHOU CHIIBI.



5.

OnBITBI, TEMOHCTPUPYIOUIUE 3aBUCHUMOCTh CHJIBI TPCHHS CKOJIBKCHHUS OT
BECa TeJIa U XapaKTepa COMPHUKACAIONINXCS TOBEPXHOCTEH.

JlaBjieHHe TBEPABIX TeJl, }KUAKOCTEH U ra3oB.

Hasnenune. CriocoObl yMEHBIICHHS U yBEIUYEHUS JaBieHuUs. JaBieHue rasa.

3aBUCHMOCTb JaBJIECHUS ra3a OT oObema, TeMmieparypel. llepemaua naBneHus

TBCPAbIMH TCJIaMH, KUAKOCTAMHU M TIa3aMH. 3akon Ilackansa. ITneBMaTmueckue

MaIlliHEL. 3aBHCHUMOCTH JaBJICHUA XHUAKOCTH OT I‘J'IY6I/IHI:>I. FI/II[pOCTaTI/I‘IGCKI/Iﬁ

napanokc. Coobuiatonrecs cocyasl. ['uapaBinueckue MEXaHUu3Mbl.
Atmocdepa 3emnu u armocdepHoe aaBieHue. [IpUuunHBI CyIECTBOBaHUS

BO3AyIHON o0osoukn 3emin. OmnbiT Toppuuennu. M3mepenue arMochepHOro

JaBJICHUA. 3aBUCUMOCTh aTMOC(i)epHOI“O JAaBJICHUA OT BBICOTBI HAJl YPOBHCM MODP.

[TpuGops! 1151 U13MepeHus: aTMOCHEPHOTo JTABICHUSI.

I[eﬁCTBI/Ie KUIOKOCTHU U Tadad Ha IOTI'PYKCHHOC B HUX TCJIO. BBITaJIKI/IBaIOH_[aSI

(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxoniaBanue.

Jemoncmpayuu.

S A

3aBUCUMOCTH JIaBJICHUS T'a3a OT TEMIIEPATYPHI.

[Tepenava naBneHus KUJIKOCTHIO U Ta30M.

Coobmaromuecst COCYIbI.

['mppasnuyueckuit mpecc.

[IposiBneHue neicTBUs aTMOC(PEPHOTO TaBICHUS.

3aBUCUMOCTh BBITAJIKMBAIOIICH CHJIBI OT 00BbEMa MOTPYKEHHOM YacTu
Tela ¥ IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKMBAIONIEH CUIIBI BECY BBITECHEHHOW KUJKOCTH.
VYcioBue 11aBaHus TeJl: TUIABAHUE WJIH IOTPYKEHUE TEJ B 3aBUCUMOCTH
OT COOTHOIIIEHHS INIOTHOCTEHN TeJIa U KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1.

HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIe OT 00bEMa MOrpyKEHHOU B
KMIKOCTh YaCTH Tea.

OmnpeneneHue  BBITAIKUBAIONIEH  CHJIBI, JEUCTBYIOIIEH Ha  Telo,
IIOIPYKEHHOE B JKUIAKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHIIbI, IEHCTBYIOIIEHA HA TEJIO
B JKHJIKOCTH, OT MacChl TeJa.

OnpIThl, JAEMOHCTPUPYIOIIHME 3aBUCUMOCTh BBITAJIKUBAIOIIEH  CHJIBI,
JCUCTBYIONIEH HA TENO0 B JKHAKOCTH, OT 00BEMaA TOTPYKEHHOU B
JKMIKOCTh YaCTH T€JIa U OT MIOTHOCTH KUJIKOCTH.

KonctpynpoBanue apeoMmeTrpa UM  KOHCTPYHPOBAHME JIOJAKH U
OIpPEAEIICHUE €€ TPY30NOABEMHOCTH.

Pabora n MOIIHOCTH. DHepPrusi.



Mexanundeckast padota. MOIIHOCTb.

[IpocTbie MexaHU3MBbI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio
paBHOBecusi pblyara. [IpumeHeHue npaBuia paBHOBECHS pblyara K OJIOKY.
«3onotoe mpaBuio» MmexaHuku. KosadduimeHnt mnone3Horo neuctBus (maiee —
KIIJ]) npocThix MexaHu3MoB. [IpocThie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTmdeckass W NOTEHIUMAIbHAs DJHEPIUS.
IIpeBpaiieHne 0JHOTO BH1a MEXaHUYECKOW DHEPTUM B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUM B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBHIX MEXAHNU3MOB.

Jlabopamopnuie padbomot u onvimot.

1. Ompenenenue pabOThl CUIIBI TPEHUS NPU PABHOMEPHOM JBM)KCHHM TeJa

110 TOPU30HTAJIbHON MTOBEPXHOCTH.
2. HccnenoBanue ycioOBUIl paBHOBECHS pblyara.
3. Usmepenue KII/] HAKIOHHON MIIOCKOCTH.

4. M3ydeHue 3aK0HA COXpPaHEHHS] MEXAHUYECKOM SHEPIHUHU.
8 KIIACC

TenjioBbIe ABJICHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKyJ. ONBITHI, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOPUH.

Mopgenun TBEPAOro, JKUJIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIIECTBA.
Kpucramnmuueckue u amopdusie Tena. OObsiCHEHHE CBOWCTB T'a30B, KHIKOCTEH U
TBEPJBIX TEJI HA OCHOBE IIOJIOKEHUH MOJIEKYISIPHO-KUHETHYECKON TEOpUH.
CmaunBaHue U KamWUISIPHBIE siBJICHUA. TemIoBoe paciupeHe U CKaThe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBHIO TEIJIOBOTO JIBUKCHUS
gactull. BHyTpeHHsss sHeprus. CnocoObl H3MEHEHHS BHYTPEHHEH SHEPIruu:
Teronepeaada u COBEPIIIECHUE paboTHI. Buagsr TETJIoNepe1auu
TEIIONPOBOIHOCTh, KOHBEKIIHS, U3JYYCHHE.

KonngecTBo TemnoThl. YIenbHas TEIJIOEMKOCTh BellecTBa. TemiooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIIoBOro Oanadca. IlnaBrmenwe w
OTBEPJICBAHUE KPHUCTAUNIMYECKUX BEIIECTB. YAEJIbHAas TEIUIOTAa IJIABJICHUS.
[TapoobOpazoBanne u konmencamus. Mcmapenwme. Kunenme. YnmenpHas Teruiora
mapooOpa3oBaHus. 3aBUCUMOCTH TEMIICpATyphl KHIICHHS OT aTMOC(EepHOTO
JIaBJICHUS.

BnaxHocTs Bo3myxa.

DHeprus TOIJIMBA. Y A€bHAS TEIJI0Ta CTOPAHUS.



[TpuHiuner padotel TerioBbix nsuratened KIIJ[ temnmoBoro aBuratesns.

TennoBbie ABUTATENH U 3aLIUTA OKPYKAIOIIEH CPEJIbI.

3aKoH COXpaHCHUSA U MPCBPAIICHUS SOHCPIUU B TCIIJIOBBIX ITPOLICCCAX.

Jlemoncmpayuu.

1.

2
3
4.
5

6
7
8.
9

10.
11.
12.
13.

HaGmtonenne OpoyHOBCKOTO IBUKEHUS.

Ha6monenue nuddysuu.

HaGmoneHue siBjieHU cMaurBaHUS U KalTWUISIPHBIX SBICHUN.
HaGnronenue TermioBoro paciiupeHus Tel.

N3menenne namieHus rasa Mpu M3MEHEHHH OoObEMa W HarpeBaHUM WIH
OXJIQXKJICHUHU.

[IpaBuna nu3MepeHus: TeMneparypsl.

Bunbl Teronepenaym.

OxnaxxeHue Npu COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHn paboThl BHEITHUMH CHUJIAMHU.
CpaBHeHUE TEMIOEMKOCTEN pa3IMYHbIX BEIIECTB.
HaOmnronenue KkuneHus.

HaGmroeHre mocTossHCTBA TEMITEpaTyphl MPU TUIABJICHHH.
Moienu TEIUIOBBIX ABUTATEIEH.

Jlabopamopnuie padbomut u onvimet.

1.
2.
3.

10.
11.
12.
13.

OMBITHI IO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITEl IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPJBIX TEIL.

OmnpeneneHue qaBieHUs BO3yXa B OaJUTOHE IITPHILA.

OnbIThl, JAEMOHCTPUPYIOIIUME 3aBUCHUMOCTb JABJICHUS BO3AyXa OT €To
00bEMa M HArpEeBaHUS WIN OXJIAXKICHUS.

IIpoBepka rUIOTE3bI JTUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKOU TPYOKE OT TEMITEpaTyPHI.

HaGmonenne w3MeHeHHMsT BHYTPEHHEH DSHEpPrud Tella B pe3yJlibTaTe
TEIIOTIEpeIauu U pabOThl BHEIITHUX CHIIL.

HccnenoBanne sBACHUS TEIUIOOOMEHA IIPH CMEIIMBAHUHU XOJOJHOW H
ropstaei BOJBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOM  IIpH
TEIJI000OMEHE C HAarpEeThIM METANTHYCCKUM ITHITHHIPOM.

Ornpenenenue yaeabHONU TEIUIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca ucrnapeHus.

OnpeneneHne OTHOCUTEIILHOW BIaXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TEIJIOTHI TIABJICHUS JIbJIA.



JJleKTPUYEeCKHEe U MATHUTHbBIE SIBJICHHUS.

OnekTpusauus Tenl. [[Ba popa 3JeKTpUUecKHX 3apsaoB. B3anmopeinctBue
3apsbkeHHBIX  Tesl. 3akoH Kymona (3aBUCMMOCTh  CHIJIBI  B3aMMOJICUCTBUS
3apsHKEHHBIX TEJT OT BEJIMYMHBI 3aPS0B U PACCTOSHUS MEXTY TEIaMu).

Onektpuueckoe mnozne. Hanpssk€HHOCTh 3ieKkTpuueckoro mnois. IlpuHnun
CYINEpIO3ULIUHU IEKTPUUECKUX MO (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snextpuyeckux 3apsAnoB. DINEMEHTAPHBIA JJIEKTPUYECKUAN 3apsii.
Crpoenune aroma. IIpoBOOHMKM M  AMDIIEKTPUKH. 3aKOH  COXPaHEHUs
AJIEKTPUYECKOTO 3apsija.

DJIEKTPUUYECKUM TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUECKOTO TOKA.
HNcTtoyHuku mMOCTOSSHHOTO TOKA. JIEMCTBUSA DJIEKTPUYECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MarHUTHOE). DJIIEKTPUUYECKHUI TOK B KUJIKOCTSIX U razax.

Onektpuueckas uenb. Cuna  Toka.  DIEKTPUUYECKOE  HAIpsKEHUE.
ConpoTuBieHUe MPOBOJHUKA. Y ICIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH Oma
s ydactka uenu. [locnemoBaTenbHOe W MapajuiesIbHOE — COEJUHEHUE
MIPOBOJHUKOB.

PaGora w MoOIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyms—JIeHna.
DNeKTpuvecKue enu U MOTPEeOUTENH IIeKTpUIeckoit sHeprun B 0bTy. KopoTkoe
3aMbIKaHHE.

[locTositHHBIE ~ MarHuTHl.  B3anMoneicTBME  NOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe nosie. MarHuTHOE 1osie 3eMJIM U €r0 3HA4YE€HHE JJIs KU3HU Ha 3emiie.
Oneir  Opcrena. MarauTHoe 1oj€  3JEKTpuueckoro Toka. IIpuMenenue
AJIEKTPOMArHuTOB B TEXHUKE. J[efiCTBE MATHUTHOIO MOJIsl HA MPOBOJHUK C TOKOM.
DONEeKTpOJABUraTelb MOCTOSIHHOTO ToOKa. Vcmoiab30BaHUE JIIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SABneHue snekTpoMarnuTHoW uHaykiuu. [Ipasuio Jlenna.
DneKTporeHepaTop. Crioco0b1 MOJTYyYEHHUS ANEKTPUUYECKOM SHEPTHUH.
DNEKTPOCTAHIIMK Ha BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTUH.

Jemoncmpauuu.

DJIeKTpHU3alus Te.

JIBa pojJia 3JIEKTPUYECKUX 3apsI0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.

DneKTpocTaTuyecKasl MHIYKIIHSL.

3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsiI0B.

[IpoBOAHUKH U TUAIIEKTPUKHU.

MoenupoBaHue CUIOBBIX JIUHUM AIEKTPUUYECKOTO TOJIS.

HcTouHrKy NOCTOSTHHOTO TOKA.

W 0 N o Uk W N

JIelicTBUA 3JIEKTPUYECKOTO TOKA.



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

DIEKTPUYECKUN TOK B )KHJIKOCTH.

["a30BbIl pa3psia.

N3mepenue cuibl TOKa aMIIEPMETPOM.

N3mepenue 31eKTpuYecKOro HarpsKeHHUsI BOJIbTMETPOM.

PeocraTr u MarasuH conpoTUBIICHUM.

B3aumopenicTBre NOCTOSIHHBIX MAarHUTOB.

MopaennpoBaHue HEBO3MOKHOCTH PA3AEIEHUS MTOIOCOB MATHATA.
MopaennpoBaHUE MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.
OmneIiT Opcrena.

MarHuTtHoOe 1ose Toka. DJIeKTPOMArHHUT.

JleficTBrE MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
DNEKTpOABUraTEb MOCTOSSHHOIO TOKA.

HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHON MHAYKIUU.

Omnbrtel @apanes.

3aBUCHMOCTh HAIPaBJICHUS MHAYKIMOHHOTO TOKa OT YCJIOBHUWA €ro
BO3HUKHOBEHMUS.

DIEeKTpOoreHepaTop MOCTOSHHOTO TOKa.

Jlabopamopnuvie pabomot u onvimot.

1.

S

10.
11.

OmnpITel 1O HAOMIOAEHUIO DJICKTPH3allMK  TeJl HWHIAYKIHEH | 1pu
COIIPUKOCHOBEHUHU.

UccnenoBanne JE€UCTBUS DSJIEKTPUUECKOrO TMOJI HAa TMPOBOJHUKHA U
JTADIICKTPUKH.

Co6opka u mpoBepka pabOThI JIEKTPUIECKOM 1T MMOCTOSHHOTO TOKA.
N3Mmepenue u peryimpoBaHUe CUJIbI TOKA.

N3Mmepenue u peryimpoBaHue HANPSIKCHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYILIETO 4YE€pPe3 PE3UCTOP, OT
COIIPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHUS Ha PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOITHE 3aBUCUMOCTD AJIEKTPUYECKOTO
CONPOTHUBIICHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIOMIAJA TMONEPEUHOTO
CEUCHHMS U MaTepuaa.

[IpoBepka mpaBWiIa CIHOXKEHHS HANPSHKEHUM TIPU  IMOCJIEA0BATEIBHOM
COCJIMHEHUH JIByX PE3UCTOPOB.

IIpoBepka mpaBwiia Uil CWIbl TOKA MPU TapajieIbHOM COCIWHCHUU
PE3UCTOPOB.

Onpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 PEe3UCTop.
OmnpeneneHue MOIIHOCTH JJICKTPUYECKOTO TOKa, BBIACISIEMOM Ha
pe3ucrope.



12. MccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, MAYLIErO Yepe3 JIaMIIOYKy, OT
HaIpsHKEHUs Ha HE.

13. Onpenenenne KII/ HarpeBarens.

14. MccnenoBanue MarHuTHOIO B3aUMOJCHUCTBHS ITIOCTOSSHHBIX MAarHUTOB.

15. I3yyeHre MarHuTHOrO TMOJsA  IOCTOSSHHBIX ~ MAarHuTOB IPU  UX
00BEIMHEHUY U Pa3/ICIICHUN.

16. MccnenoBanue QeUCTBUS JIEKTPUUECKOIO TOKA HA MAaTHUTHYIO CTPEJIKY.

17. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJCHCTBUS
KATyIIKA C TOKOM M MarHhtra OT CWJIbl TOKa W HAIpaBJICHUS TOKa B
KaTyILKe.

18. M3yueHue neicTBUs MarHUTHOTO I10JIS1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue u u3ydeHue padoThl JJIEKTPOABUTATEIIS.

20. M3mepenune KII/] anexTpoaBUraTenbHON yCTAHOBKH.

21. OOBITBl MO MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMU:
UCCIICIOBAHNME W3MEHEHUW 3HAYEHUsT WU HAIPABJICHUS HMHIAYKIIMOHHOIO
TOKA.

9 KUIIACC

MexaHn4yecKkue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCUTENBPHOCTh MEXAaHUYECKOTO JIBUKEHHUsS. PaBHOMEpHOE MpsSMOJIMHEIHOE
nBuxeHne. HepaBHOMepHOe npsmolinHeitHoe nBukeHHne. CpeqHsass 1 MTHOBEHHAs
CKOPOCTb TeJia IPU HEPABHOMEPHOM JBUKEHUH.

VYckopenune. PaBHOyckopeHHOe TpsiMoiinHelHOe JBmwkeHue. (CBoOomHOE
nagenue. OnbiTel ["anumes.

PaBHOMepHOE ABMKEHHE TO OKPY>KHOCTH. Ilepron m ywactora oOpaleHws.
JluneliHas u yriioBas CKOpocTH. LIeHTpoCTpeEMHUTENBHOE YCKOPEHHUE.

[Tepseiit 3akoH HeroTtona. Bropoit 3akoH Herorona. Tpetuii 3akoH HproroHa.
[IpuHIMIT Cynepno3uLu CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, CUjla
TPEHUSI TOKOsL, IPYTUE€ BUABI TPEHUS.

Cunia TSKeCTH M 3aKOH BCEMHPHOIO TATOTEHUS. YCKOpEeHHE CBOOOJHOIO
najgenus. J{Buxenue mianetr BOKpyr Comnua. IlepBasi kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 neperpys3ku.

PaBHOBecne marepuaibHOW TOYKHA. AOCOMIOTHO TBEpAOE Teio. PaBHOBecwe
TBEPIOIO TEJA C 3aKPEIVIEHHON OChIO BpaleHus. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynsce Tena. U3menenne mMnynbca. MITynbC Chibl. 3aKOH COXPaHECHUS
MMITyJIbCa. PEakTHBHOE IBUKEHHUE.



Mexanudeckass pabora M MOIIHOCTh. PaboTa cuil TSKECTH, YHNPYrOCTH,

TPEHUS.

CBs3b 9HCPIruu U pa6OTBI. HOTGHHI/IaJ'IBHaH 9HEPrus TCja, IHOJHATOIrO HaA

ITOBEPXHOCTHIO 3eMJIM. [loTeHIIMAIbHAS YHEPTHS CKATOU NPy HUHBI. KuHeTnueckas

sHeprus. TeopeMa O KHHETUYECKOW HSHEPIUU. 3aKOH COXPAHEHMS] MEXAHUYECKOU

SHEPrUu.

Jemoncmpayuu.

1.

o v W

8.
9.

10.
11.
12.
13.
14.
15.
16.

HaGmronenre MeXaHUYECKOTo ABMKEHUS TENa OTHOCUTEIBHO Pa3HBIX TEJ
OTCU€Ta.

CpaBHeHUE TyTel W TPACKTOPHUM JBUKEHHUS OJIHOIO M TOrO K€ Tela
OTHOCHUTEIBHO Pa3HbIX T€J OTCUETA.

N3mepeHre cKOpOCTH U YCKOPEHUS IPSIMOJIMHEHHOTO ABUKEHUSI.
Hccnenosanue npu3HAKOB PABHOYCKOPEHHOTO ABUKEHHUS.

HaGmonenue nBr>XeHHs Tela MO OKPY>KHOCTH.

HaGmronenre MexaHU4eCKHUX SIBIICHUM, TPOUCXOSIINX B CUCTEME OTCUETa
«Tenexxka» mnpu €€ paBHOMEPHOM U  YCKOPEHHOM  JBMXKEHUHU
OTHOCHUTENIBHO KaOMHETa PU3KKH.

3aBUCUMOCTh YCKOPEHHS Tella OT MAacChl Tella U JICUCTBYIOIIEH Ha HETo
CHJIBI.

Habmronenune paBeHcTBa CHIT IPU B3aUMOJEHCTBUM TEI.

M3meHeHue Beca Tesaa Npu YCKOPEHHOM JABU)KEHUU.

[lepenava ummynbca Ipyu B3aUMOIECHCTBUM TEI.

[IpeobpazoBaHus SHEPTUM NTPU B3aUMOIEHCTBUU TEII.

CoxpaHeHHEe UMITYJIbCA TIPU HEYTIPYTOM B3aUMOJIEHCTBUMU.

CoxpaHeHHe UMITyJIbca IpU aOCOIIOTHO YIPYroM B3aUMOJIEHCTBUU.
Habnronenne peakTHBHOTO IBUYKEHUSI.

CoxpaHeHHe MEXaHUUYECKOM 3HEPTruy pHU CBOOOHOM MaJCHUH.
CoxpaHeHHE MEXaHUYECKON PHEPTUU MPU ABMKEHUM TeJIa M0 ACHCTBUEM
PYKUHBI.

Jlabopamophuie pabomot u onvimot.

1.

KonctpyupoBanue Tpakra g pa3roHa U AajdbHEUIIETO PaBHOMEPHOIO
JBYDKCHUS IIapUKA WIIH TEICKKH.

OmpenencHue CpeaHEH CKOPOCTH CKOJBXKCHHS OpycKa WM JIBHOKCHUS
HIapyKa 1o HaKJIOHHOM IIJIOCKOCTH.

OrnpeneneHue yCKOpPEHUs] Tejla TPU PABHOYCKOPEHHOM JIBHIXKEHHH I10
HAKJIOHHOM TNTIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH IMYTH OT BPEMEHHM MHPH PaBHOYCKOPEHHOM
JIBM)KEHNUH 0€3 Ha4aJIbHON CKOPOCTH.



5. IlpoBepka THUMOOTE3bl: €CIAM MpPU PABHOYCKOPEHHOM [BIKEHUU 0e€3
HayaJbHOU CKOPOCTH IYTH OTHOCSTCA Kak psifi HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKU BPEMEHH OJIMHAKOBBI.

6. MccienoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBXKEHHUS OT CHJIBI
HOPMAaJILHOTO JaBJICHUS.

7. Omnpenenenuie kK03(pPuIUEHTa TPEHUS CKOJIbKEHUS.

8. OmnpeneneHue KECTKOCTU MPYKUHBI.

9. Omnpenenenue pabOThl CWIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU Tela
M0 TOPU30HTAJILHON MTOBEPXHOCTH.

10. Onpenenenue pabOTHl CWIBI  YOPYrOCTH TIPU  TOABEME Tpy3a C
UCIIOJIb30BAHUEM HETIOIBHXKHOTO M TIOJIBUKHOTO OJIOKOB.

11. IBydeHue 3aKoHa COXpaHEHUS YIHEPTUH.

Mexanuyeckue Kojae0aHUs U BOJIHBI.

KonebarensHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKH KOJCOAHUMN: TIEPHO/I,
4acToTa, aMIUIUTyAa. MareMaTH4ecKuil U NMpyKUHHBbIN MasTHUKHU. [IpeBpaieHnue
SHEPTUH MPH KOJIeOATETIPHOM JIBUKCHUU.

3aryxaromue — KojeOaHus.  BeIHYXIeHHbIE  KojeOaHus.  PesoHaHc.
Mexannueckue BoiHbl. (CBOHCTBA MEXaHWYECKMX BOJH. [IponmonpHble U
NoNepeYHble  BOJIHBL. JlMHA BOJHBI M CKOPOCTh €€ paciHpoCTpaHEHHS.
MexaHnuyecKue BOJHBI B TBEPAOM TeJI€, CEICMUYECKHE BOJIHBI.

3Byk. I'poMkocTh 3Byka U BbicoTa ToHa. OTpakeHue 3Byka. MH(Dpa3Byk u
yIIBTPa3BYK.

Jemoncmpauuu.

1. HaOmonenne komeOaHUN TeNl 1104 JEWUCTBUEM CHIBI TSIKECTH U CHIIBI
YIPYTOCTH.

Ha6monenue konebanuii Tpy3a Ha HUTH U Ha TIPY>KHUHE.
HaGmroieHne BRIHYKICHHBIX KOJIGOAHUM U pe30HaHCa.
PacnpocTpanenne npogoJibHbIX U MTONEPEYHBIX BOJIH (HA MOJEIH).
HaGmronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

o vk W N

AKyCTHYECKHUUN PE30HAHC.

Jlabopamophuie pabomot u onvimot.

1. OmpeneneHre dYacTOTHI W Tepuoja KoieOaHWd MaTeMaTUYeCKOTO
MasiITHUKA.

2. OmpenelieHre 9acTOTHI M TIEPHO/1a KOJICOAHUH TTPYKMHHOTO MasTHHKA.

3. HccnenoBanue 3aBUCHMOCTH TIEpHOJa KOeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT AJUHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH TEpHOJIa KoJieOaHUN MPYKMHHOTO MasiTHUKA

OT Macchl Tpy3a.



5. IlpoBepka HE3aBUCUMOCTH TMEpUOJa KOJeOaHUU Tpy3a, MOJBEIICHHOTO K
HUTH, OT MacChl rpysa.
6. ONBITBI, JIEMOHCTPUPYIOIIUE 3aBUCHUMOCTh MepHoJia  KojeOaHui
NPY>KMHHOT'O MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKHUHBI.
7. W3mMmepeHue yckopeHusi CBOOOJHOTO MaICHUS.
JJIEKTPOMATHUTHOE 110JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

ONEeKTPOMArHUTHOE  MOJie.  DJIEKTpOMarHuTHele  BOiHbBL.  CBoOMCTBa
aneKTpoMarHuTHbIX BOJIH. [llkama »nekTpomarHuTHbIX BOJIH. Hcmonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU.

DnekTpoMaruuTHas npupoaa cera. CkopocTh cBeTta. BosHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu.

1. CBOMCTBA JIEKTPOMAarHUTHBIX BOJIH.

2. BosiHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. VBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TIOMOIIBIO MOOWIIBHOTO

TenedoHa.
CgBeToOBbBIE SIBJICHUS.

JlyueBass  Momenb  CcBera. HUctounukn  cBera. [IpssmonuHeriHOE
pacrnpoctpanenue cBera. 3atMenust Connna u Jlynel. Otpaxkenue ceta. Ilnockoe
3epKano. 3aKOH OTPaKeHUs CBETA.

[Ipenomiienne cBeta. 3akoH mpenomieHusi cBera. [lonHoe BHyTpeHHee
OoTpakeHHe cBeTa. Vcmosb30BaHME TMOJHOIO BHYTPEHHETO OTPaXEHUs B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xonx nydeit B JumH3e. OnTuyeckas cucrtemMa ¢oToarrmapara,
MUKpOCKONAa M Tejneckona. ['ya3 kak onTuyeckass cucteMa. binm3opykocTs u
JaJIbHO30PKOCTb.

Paznoxenne Oemoro cBera B crmektp. Onwitel HetoTona. Crokenue
CIIEKTpaJbHBIX UBETOB. Jlucnepcus cBeTa.

Hemoncmpauuu.

[IpsAmMonHEHHOE pacnpOCTPaHEHUE CBETA.

OTpaxeHue cBeTa.

[Tonyuenne n300pa>keHUI B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomnenue cBera.

Onrtruyeckuil CBETOBO/I.

Xop nydelt B cobuparoiieit JuH3e.

XO0JI Tydel B pacCEenBAIOLIEH JIMH3E.

[Tonyuenne n300pa>keHH C TOMOIIBIO JTUH3.

©® N o bk~ W DN E



9. IlpuHuun aeiicTBus poroanmnapara, MUKpPOCKOIA U TEJIECKOIIA.
10. Monens ri1asa.
11. Paznoxenue 6enoro cBeTa B CIEKTP.
12. [Tonydenue 6eoro cBeTa Mpu CIOKEHUHU CBETa Pa3HBIX I[BETOB.
Jlabopamopnuie padbomot u onvimot.
1. HMccnenoBanue 3aBUCHUMOCTH yrila OTPA)XKEHHSI CBETOBOIO Jiyya OT yIJia
NaJICHUSL.

2. V3ydeHue xapakTepUCTUK U300paKEHUs MPEeIMETa B TUIOCKOM 3€pKaJie.

3. HccnenoBanue 3aBUCMMOCTH yTIJIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yrIJia
NaJICHUs1 Ha TPAHUIE «BO3AYX—CTEKIIO».

4. Tlomyuyenue n300pa)kKeHUM C MOMOIIBIO COOUPAOIIEH JTMH3HI.

5. Omnpenenenue (OKYCHOTO PACCTOSIHUSI U ONTUYECKOM CHIIBI cOOUMparomen
JIVH3BI.

6. OMBITHI TIO Pa3JI0KEHUIO OEJIOT0 CBETA B CIEKTP.

7. OnBITBl TIO BOCIHPHUATHIO I[BETA MPEJAMETOB NPH WX HAOJIOJCHUHM Yepes
IIBETOBBIC (DHIIHTPHI.

KBaHTOBBIC SIBJICHUS.

Onwitel Pesepdopna u mimanerapHass Mojenb atoma. Mojaens atoma bopa.
Hcnyckanue v noriouieHrue ceeta atoMmoM. KBanTel. JInHeuaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, 6eTa- u ramma-uznydeHus. CTpoeHHE aTOMHOTO
anpa. HykimonHas wmopens artomHoro snpa. HMzotombsl. PannoakTuBHBIE
npeBpamienus. [lepron nomypacnaga aTOMHBIX SIAED.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MAaCCOBOTO YHCEIL.
DOHeprusi cBsi3M aTOMHBIX siiep. CBsI3b Macchl M 3HEpruu. Peakuuun cuHTE3a U
nenenus anep. Ucrounuku sueprun CoJiHLa U 3BE3.

Snepnas sHepreruka. JleMCTBUA pAAMOAKTUBHBIX HW3JIYYEHUH HA JKUBBIC
OpraHu3MBl.

Jemoncmpauuu.

CrexTpsl U31y4YEeHUS U MOTJIOMICHUSI.
CnexTpsl pa3IHYHbIX Ta30B.

CnekTp Bogopoa.

HaGmronenne TpekoB B kamepe Buibscona.
PaGota cuérurka HOHN3UPYIOMINX U3TYICHHH.

o Uk wN e

Peructpanus uznmydeHus: IpupOIHBIX MUHEPATIOB U MIPOIYKTOB.
Jlabopamopnwie padbomot u onvimol.

1. HaOnronenue CrulOMIHBIX U IMHEHYATHIX CIIEKTPOB U3TYUYCHHUS.

2. HccrnenoBanue TPEKOB: W3MEPEHUE PHEPrUM YaCTHIbI MO TOPMO3HOMY
nyTH (o gororpadusim).



3. M3mepeHue paauoakTUBHOIO (poHa.

IHoBTOpHUTEILHO-00001IAO M MOAYJIb.

[ToBTOpPUTENHEHO-0000AIOIMI MOAYIb IPEAHAZHAYEH JI1 CUCTEMATU3ALNH
u  0000meHusT TNPEeIMETHOrO  COACPKAHUS U ONbITa  JICSTEIbHOCTH,
NpUOOPETEHHOTO TIPHU U3YYEHUHU BCETO Kypca (PH3MKH, a TaKkKe I MOJTOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 1o (¢u3uke s o0yyaroumxcs,
BBIOPABILIKX 3TOT YU4E€OHBIN MpeaMerT.

[Tpu u3y4yeHUH NaHHOTO MOIYJS PEATU3YIOTCS M CHCTEMAaTU3UPYIOTCS BHUJIBI
JeSTENbHOCTH, HA OCHOBE KOTOPBIX 00ECMEeYMBAETCS JTIOCTHXKEHHUE MPEIMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  OOydeHus, QopMUpYETCs
€CTEeCTBEHHOHAay4YHasi TPAaMOTHOCTb: OCBOEHUE HAaYYHBIX METOAOB HCCIIEAOBAHMS
SBIICHUI TIPUPOJBI W TEXHHWKH, OBJIAJICHUE YMEHUSMU OOBICHITH (PU3HUECKUE
SBIICHUS, TIPUMCEHSSI TIOJIyYeHHBbIC 3HAHUS, pelIaTh 3aJadyd, B TOM YHUCIE
Ka4eCTBEHHBIE M dKCIIEPUMEHTAIILHBIC.

[IpuHIMNIUANBHO ACSATENBHOCTHBIN XapakTep JaHHOTO pasjeia peanu3yercs
32 CY€T TOro, YTO OOyYarolluecs BBIMOJHAIOT 3aJaHus, B KOTOPBIX WM
npeajaraeTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHUN PACIO3HABAaTh U HAYYHO OOBICHATH
(pu3nyeckue sIBICHUS B OKpYXKarollel MPUpPOe U OBCETHEBHOM JKU3HH;

UCMOJIb30BaTh HAyYHbIE METObI UCCIEAOBAHUS (PU3NUECKUX SIBICHUN, B TOM
quciie A1 IPOBEPKU TMIIOTE3 U MOJIYyYEHUsI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAYYHBIE OCHOBBI HanOoJiee BaXKHBIX JTOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HallpUMeEp, MPAKTUYECKOTO MCHOJIb30BAaHUS Pa3IMYHBIX UCTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA NPEBpAIICHUS U COXPAHEHHS BCEX M3BECTHBIX BHUJOB
SHEPIHH.

Kaxngas wu3 TemM JaHHOrO MOXyJs BKJIKOYAET AKCHEPHUMEHTAIbHOE
uccienoBaHue oboOmiaromiero xapakrepa. Moayns 3aBepliaeTcsi MPOBEICHUEM
JAMarHOCTUYECKON U OLICHOYHOM paboThI 3a KypC OCHOBHOTO 0011Iero 00pa3oBaHUsL.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue ¢pu3MKM HA ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTW)KEHUE JIMYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pe3ynbraTe usydenus pu3NKy Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocss OyayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE PE3yJbTaThl B

qacCcTu:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

- MPOSIBJICHUE MHTEepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHMCKOM
bu3nYecKol HAyKH;

- IICHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUUCKUX YUEHBIX-(PU3UKOB;

2) rpa:kKIaHCKOro M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

- TOTOBHOCTH K aKTUBHOMY YUYaCTHUIO B 0OCYKJICHHH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKHUX MPOOJIEM, CBA3AHHBIX C MPAKTUYCCKUM MPUMEHEHUEM JTOCTHKESHUM
buzuky;

- OCO3HaHUE BAXKHOCTH MOPAJIBHO-3TUYECKUX NPUHUUIIOB B AEATEIbHOCTU
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCTIPUSTHE 3CTETUYECKUX KadyecTB (U3UYECKOM HayKu: €€ TapMOHHYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

- OCO3HaHME IIEHHOCTH (U3MUECKOW HAyKHM KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIEH COCTABIISIOLICH
KYJbTYpBIL;

- pa3BUTHE HAy4YHOU I0003HATEIBHOCTH, WHTEpPECa K HCCIEAOBATEIbCKOM
NEeATEeNbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI W  3MOLMOHAJBHOIO
0J1aronoJy4us:

- OCO3HaHWE IIEHHOCTH O0e30macHoro obpa3a JKU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBuil O€30MacHOr0 TMOBEACHUS Ha
TPAHCTIOPTE, HA JIOPOTraX, C AJIEKTPUUECKUM U TEIUIOBBIM 00OpYIOBAaHHUEM B
JOMAITHUX YCITOBUAX;

- chOpMHpPOBAaHHOCTh HaBBIKa pedIiekcuu, TMpPU3HAHHWE CBOETO IMpaBa Ha
OIMOKY U TAKOTO e MpaBa y Ipyroro 4eJIOBEKa;

6) TPY10BOr0 BOCIIMTAHMS



- AKTUBHOE Yy4YacTH€ B PEIICHUU TMPAKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTelbHON  OpraHu3aliud, TOpoJa, Kpas) TEXHOJOTHYECKOW U
COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIMX B TOM YHCIE U (UIHUYECKUX
3HAHMHU;

- UHTEPEC K MPaKTUUECKOMY U3YyUYeHUI0 npodeccuit, CBsI3aHHBIX C GUBUKOM;

7) 3K0JIOTHY€eCKOT0 BOCIIMTAHMS:

- OpUEHTalus Ha TMpPUMEHEHHE (U3MYECKUX 3HAHWM ISl PEIIeHUs 3aaad B
obJlacTi OKpYy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MOXHBIX TTOCJIEACTBUMI JIJIsI OKPYKAIOILIEH Cpebl;

- OCO3HaHME TJI00aLHOTO XapaKTepa AKOJOTHMUYECKUX MPOOIeM U MyTeW ux
pelIeHus;

8) amanTanum K M3MEHAIOIIUMCH YCJOBUSIM COUMAJIBHON M NPHUPOTHON
cpebl:

- TOTPeOHOCTh BO B3aUMOJCHCTBUU TIPU BBIIOJTHEHUU HCCIEIOBAHUN U
MPOCKTOB (PU3MYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHuX,

- TOBBINIEHWE YPOBHS CBOEM KOMIETEHTHOCTH 4YE€pe3 MNPaKTUYECKYIO
NEATENbHOCTB;

- TOTPeOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4yucie (HOPMYIUPOBAThH
UJieH, TIOHATHUS, TUTIOTE3bl O PU3MUECKUX 00BEKTaX U SBICHUAX;

- 0cO3HaHue NePUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEN B 00yacTu
[1)76370 478

- IUITAHUPOBAHHE CBOETO PAa3BUTHUA B NPUOOPETEHUU HOBBIX (PUIMUECKHUX
3HAHUM;

- CTpEMJICHUE aHAJTU3UPOBATh U BBIABIATH B3AMMOCBSI3U MPUPOIbI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHNEM (DU3UUECKUX 3HAHUM;

- OLEHKa CBOMX JCHUCTBUM C YYETOM BIIMSIHHAS HAa OKPYKAIIYIO Cpeny,
BO3MOYKHBIX TJIOOAIBHBIX MTOCIIEICTBHMA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynabraTe ocBoeHHMsS mporpaMmbl MO (GU3WKE HA YPOBHE OCHOBHOTO

obmrero oOpa3oBanus y o0ydaromerocsi OyayT chopmMupoBaHsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBYS,

KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIE  JICUCTBHS,  PETYISTHBHBIC

YHUBEpCAJIbHbIE YYEOHBIE ICUCTBUSI.

ITo3naBaTebHBbIE YHUBEPCAJIbHBIC yqeﬁnble I[CﬁCTBPIﬂ



ba3oBble JIoruuecKkune I[CﬁCTBHHZ

BBISIBISITh M XapaKTEpHU30BaTh CYLIECTBEHHbIE MPU3HAKA OOBEKTOB
(stBIEHUM);

YCTaHABJIMBATh CYLUIECTBEHHBIN NMPU3HAK KJacCU(UKAIIMU, OCHOBAHUS JJIs
0000111eHHs U CPAaBHEHUS,

BBISIBJISITH 3AKOHOMEPHOCTH M IPOTUBOPEUHS B paccCMaTpUBaeMbIX (hakTax,
JAHHBIX U HAOMIOJIEHUAX, OTHOCAIINXCS K (DU3UUECKUM SIBJICHUSIM;
BBISIBJISITh MPUYUHHO-CIICJICTBEHHBIE CBSI3M TMPH HU3YyYEHUU (PU3HUECKHUX
SBJICHUN U MPOILIECCOB, J€NaTh BBIBOJbI C MCIOJIb30BAHUEM JI€TyKTUBHBIX
U UHJIYKTUBHBIX YMO3AaKJIIOUYEHUH, BBIBUTATh TUIIOTE3bl O B3aMMOCBSI3X
(du3MUeCKUX BETUYHH;

CaMOCTOSATEJILHO BBIOMpPATh CHOcO0 penieHus y4eOHOM (Qu3nueckon
3alauyu (CpaBHEHUE HECKOJIbKUX BapHMaHTOB pEIICHMs, BHIOOp Hauboliee
MOJIXO/ISAIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIIEICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTeIbCKNE AeMCTBUS.

UCII0JIb30BaTh BOIPOCHI KaK UCCIICI0BATCILCKHI HHCTPYMEHT ITO3HAHUS;
IIPOBOJIUTH MO CAMOCTOSITEIEHO COCTABIICHHOMY TUIaHY OTIBIT, HECIOKHBIN
(GU3NYECKUIT IKCTIIEpUMEHT, HEOOJBIIOe UCCIeOBaHHE (DU3MIECKOTO
SIBIICHUS;

OLICHWBAaTh Ha TIPUMEHUMOCTh ¥ JOCTOBEPHOCTh HWH(OPMAIHIO,
MIOJTYYSHHYIO B XOJI€ UCCIICJIOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOSITEILHO (hOPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO pe3yJbTaTamM
NPOBEAEHHOTO HAOIOICHMSI, OTIBITA, HCCIICIOBAHUS;

IPOTHO3UPOBATh  BO3MOXKHOE  JaJbHEHIee pa3BUTHE  (DU3HMUECKHUX
IPOIIECCOB, a TAKXKE BBIIBUTATH MPEATIONOKEHUS 00 X PA3BUTHUU B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

IPUMEHSTH Pa3IMYHBIC METObI, HHCTPYMEHTHI U 3alpPOChI MPU MOUCKE U
orbope MH(pOpPMAIMKM WA JAaHHBIX C y4ETOM IPEIIOKCHHOW YYCOHOMU
bu3nvecKoi 3a1a4n;

aHAJIM3UPOBATh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH UHOOPMAIUIO
Pa3IUYHBIX BUIOB M (JOPM IMPEACTABIICHHUS,

CaMOCTOSITCJILHO  BBIOMpAaTh ONTUMAJIbHYIO (OpPMY IpEaCTaBICHUS
uHbOpMaIlMK W WUIIOCTPUPOBATh peEIIaeMble 3a7auyd  HECIIOKHBIMU
CXeMaMH, JharpaMMaMu, HHOM rpauKoi ¥ MX KOMOMHAIUSIMH.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIBHbBIC yqeﬁnble IleﬁCTBHﬂ:



B X0/€ 00CYXJeHHs y4eOHOro maTepuaina, pe3yibTaToB JabOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYX/1aeMOM TEMBI U
BBICKA3bIBaTh HJICW, HAIlCJICHHBIC HAa PEUICHHE 3a/Jaydl M TOAJEp KaHue
0J1aroenaTeIbHOCTH OOIICHUS;

COTOCTaBISATh CBOM CYXACHHS C CYXACHUSAMH JPYTHX YYaCTHHKOB
auanora, oOHapy>KMBATh Pa3IHMUMe U CXOJICTBO MO3UIINIA;

BBIPAKAaTh CBOIO TOUKY 3PCHHSI B YCTHBIX U MMMCbMEHHBIX TEKCTAX;
MyOJIMYHO MPEACTABIATH PE3YNIbTATHI BBIMOJTHEHHOTO (PU3MUECKOTO OTbITa
(9KCTIEPUMEHTA, UCCIIEIOBaHMSI, IPOCKTA);

NOHMMAaTh M HCIONB30BaTh  MPEUMYIIECTBA  KOMaHIHOW U
UHAUBHUIYAbHOW pa0bOThl TpH pEUIeHUH KOHKPETHOW (u3mueckoi
po0JIeMBbl;

NPUHAMATh L€ COBMECTHOHN NESATEIBHOCTH, OPTaHW30BHIBAThH JICHCTBUS
no e€ MOCTIXKEHUIO: paclpeiessaTh poJik, OOCYXAaTh MPOIECCHl U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIHOJICH;
BBITIOJIHATH CBOIO YacTh pa0OTHI, TOCTUTAs] KAa4eCTBEHHOTO pe3ybTaTa Io
CBOEMY HAMpAaBICHUIO W KOOPIAWMHHUPYS CBOM JCHCTBHS C JPYrUMHU
YJIeHaMU KOMaH/Ibl;

OLIEHMBAaTh KaueCTBO CBOETO BKJaJa B OOIIMH MIPOAYKT MO KPUTEPUSAM,
CaMOCTOSITENILHO C(hOPMYIHPOBAaHHBIM yUYACTHUKAMU B3aUMOIEHCTBHUS.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBbI B JKU3HEHHBIX M YU4E€OHBIX CUTYyalHUsIX, TPEOYIOIIHNX
TUTsE perieHust GU3NIECKUX 3HAHUI;

OpUEHTUPOBATHCS B  PAJNMMUHBIX  MMOAXOAAX MPUHATHUS  pPEIICHUN
(MHAMBUAYaAJIbHOE, MPUHATHE PELICHHUS B TPYIIE, MPUHATHE PEIICHUI
TPYIIION);

CaMOCTOSATEIFHO COCTABIIATH AITOPUTM pelIeHUs GU3MUECKON 3a7a9u WIIN
IUTAaHA WCCJIEOBAHMS C YYETOM HMEIOMIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEW, apryMEHTUPOBATH Mpe/jlaracMble BapUaHThI PEIICHUI;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTpOHL, AMOIHMOHAJIbHBbIN HHTEJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MEHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKCHUSA (HEHOCTHIKCHHS) PE3yJbTaTOB
NEeATEeNbHOCTHU, JaBaTh OLICHKY IPUOOPETEHHOMY OIBITY;



BHOCUTh KOPPEKTUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBINOJHEHUS
(u3MUEeCKOro  MCCIENOBaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHMUBIIMXCS CHUTYyallMii, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIU U YCIOBUSM;

CTaBUTh ce€0s1 HA MECTO JPYIOro YeJIOBEKa B XOJ€ CIOpa WM IUCKYCCUU
Ha HAY4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOro;
NpHU3HABaTh CBOE MPAaBO Ha OMIKOKY MPHU pelIeHnH (GU3NUECKUX 3a7ad WIN
B YTBEPKACHUAX HAa HAYYHBIE TEMBI U TAKOE K€ IIPABO IPYyroro.

NPEAMETHBIE PE3YJIBTATBI

K xoHiy o6yuenust B 7 kjaacce npeIMETHbIC Pe3yJIbTaThl HA 0A30BOM YPOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTDH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh  TOHATHS:  (PU3MYECKMEe U XUMUYECKHE  SIBJICHMS,
HAOII0JIEHUEe, SKCIEPUMEHT, MOJeb, THUIIOTe3a, CAMHUIII (PU3UIECKUX
BEJIMYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BeliecTBa (TBEPIOE,
KHUJKOe, Ta3z000pa3HOE), MEXaHWYECKOe JBIDKCHHE (paBHOMEpHOE,
HEpaBHOMEpHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PABHOACHCTBYIOIIASL
cHuIa, nedopmanus (ympyras, IIacTUYeCKast), HEBECOMOCTb,
COOOIIAOIINECS COCY/IBI;

paznmuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHHWE YaCTUIl BEIECTBA,
paBHOMEpHOE  JBIDKCHHE, HEPAaBHOMEPHOE  JIBIDKCHUE,  HHEPIA,
B3aUMOJICHCTBHE TEJI, PAaBHOBECHE TBEPABIX TEI C 3aKPEIUIEHHOM OCBHIO
BpallleHus, Tepeaada JaBiCHUS TBEPABIMH TEJIaMH, XHUIKOCTAMH U
razamu, arMoc(hepHoe JaBJICHWE, IUIaBaHWE TEJ, IPEBPAIICHHS
MEXaHUYECKOW DHEPTHH) IO ONMHUCAHMIO MX XapaKTEPHBIX CBOMCTB W Ha
OCHOBE OIIBITOB, ICMOHCTPUPYIONIUX JaHHOE (DU3UIECKOE SBIICHUE;
pacrio3HaBaTh MPOSBICHHE M3YYCHHBIX (U3WYECKUX  SABJICHUU B
OKpYXKaloIlleM MHpE, B TOM 4HCiIe (U3UYCCKHE SBICHUS B MPHUPOJIC:
MPUMEPBI JIBMOKEHUSI C Pa3IMYHBIMU CKOPOCTSIMH B JKMBOM U HEXKUBOU
NpUPOJE, JCHCTBHE CWIBI TPEHUS B MPUPOAE M TEXHHUKE, BIUSIHUE
aTMOC(EepHOT0 JaBJICHUS Ha KUBOW OpPraHU3M, IJIaBaHHWE PBIO, phlYaru B
TeJie YeJIoBeKa, IIPU 3TOM MEPEBOJIUTH MPAKTUYECKYIO 33/a4y B YUEOHYIO,
BBIICIISITH CYIIECTBEHHBIC CBOWCTBA (TTPU3HAKN) (DU3UUCCKHUX SBICHUM;
OTHMCHIBATh M3YYCHHBIC CBOMCTBA TN M (PM3UYCCKHUE SBJICHHUS, MCIIOJIB3YS
dbusnueckre BeIWYMHBI (Macca, O00bEM, IUIOTHOCTH BEIIECTBA, BPEMS,
MyTh, CKOPOCTh, CPEIIHSIS CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSHKECTH, BEC



Tena, CWjia TpeHWs, JAaBieHHe (TBEPAOro Tesa, KUIAKOCTH, Trasa),
BBITAJIKMBAIOIAs CHUJIa, MEXaHUYecKass padoTa, MOUIHOCTb, IJIEYO CHJIBI,
MOMEHT CHJIbI, KO3(Q(UIMEHT TMOJE3HOI0 JEHCTBUS MEXaHU3MOB,
KUHETUYEeCKasi U TNOTEHLHAJbHAs HSHEPrus), NpU OMHCAHUM MPaBUIBHO
TPaKTOBaTh  (PU3WYECKUH  CMBICI  HMCHOJB3YEMbIX  BEIWYHMH, HUX
0003HaueHUsT W eAUHMIBl (U3MUYECKUX BEIWYHH, HAXOIUTh (HOPMYJIBI,
CBS3BIBAIONINE JAaHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMHU BEJIMYMHAMU,
CTPOUTH I'paUKU N3YYECHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOMCTBAa Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIONIB3Ysl TIpaBUJia CJIOXEHUsI CUil (BIOJb OJHOM MpsiMOil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBeCHs pblyara (0s0ka),
«30JI0TO€ TPaBWJIO» MEXaHMKH, 3aKOH COXpPaHEHUs MeEeXaHUYeCKOM
SHEPruM, NpU HTOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHa U
3aMKMChIBATh €r0 MATEMATHUYECKOE BHIPAXKEHHUE;

O00BSACHATH (PU3UUECKHUE SABJICHUS, TPOLIECCH U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCT€ CHUTYyallMil MPaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IPUYUHHO-CIIC/ICTBEHHBIE CBSI3M, CTPOUTH OOBsicHEeHHE u3 1—2
JOTUYECKUX IIAroB C OMOpoi Ha 1-2 M3yuYEHHBIX CBOMCTBA (U3HMUECKUX
ABJICHUN, (PU3NUECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3anadyd B 1—2 JEHCTBUSA, HCHOJIb3YyS 3aKOHBI U
dbopMyIbl, cBs3bIBaOIMNE (U3MYECKUE BEIMYMHBI: Ha OCHOBE aHaiIn3a
yCIIOBUS 3aJlayyl 3aMUChIBATh KPATKOE YCIOBHE, MOACTABIATH (PU3NUYEcKue
BEJIMYUHBI B (OPMYJIBI M TPOBOAUTH PACUETHI, HAXOIUTH CIPABOYHBIC
JaHHBIe, HEOOXOANMBIC JIJISl PEIICHUs 3a7a4, OlEHWBATh PEATUCTUYHOCTD
MOJIY4eHHON (DM3NUECKOU BEITMYMHBI,

pacmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh TpPH TOMOIIU
($u3nYeCKUX METO/I0B, B ONIMCAHUU UCCIIEJOBAHMSI BBIACIATH IPOBEPSEMOE
OpEearoNokeHue  (TUIoTe3y),  paszaudyaTb WU HWHTEPIPETHPOBATH
HOJYyYEHHBIH pe3yNbTaT, HAXOAWTh OLIMOKM B XOJI€ OIbITA, JENaTh
BBIBOJIBI TI0 €T0 pe3yJjbTaTaMm;

OPOBOJUTH OMNBITHl 10 HAOMIOAECHHI0O (U3MUECKUX SBICHUN WU
buznuecknx CBOWCTB Te: dbopmynupoBaTh pOBEpsIEMbIE
IPEAIONOXKEHUS, COOUPATh YCTAHOBKY U3 NMPEIJI0KEHHOIO 000pYy10BaHNUs,
3aMHChIBATh X0 ONBITA U (DOPMYITUPOBATH BHIBOIHI,

BBITIOJIHATD TPSIMbIE H3MEPEHUS] PACCTOSHUS, BPEMEHM, MAacChl TeJa,
o0béMa, CHJIBI M TEMIEpaTypbl C MCHOJIb30BAHUEM AaHAJIOIOBBIX U
uu@poBbIX MPUOOPOB, 3aMKUCHIBATH IMOKAa3aHUs MPUOOPOB C YUETOM
3a/1aHHOM aOCOJIFOTHOW MOTPEIIHOCTH U3MEPEHMUIA;



MPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJTHOW (PU3NYECKON BEJIMUUHBI OT
JIPYrol C UCIHOJb30BAaHUEM MPSIMBIX HM3MEPEHHM (3aBUCUMOCTH MyTHU
PAaBHOMEpPHO JBHXKYILETOCS Tela OT BPEMEHU JBIWKECHUS TeJla, CHUIIbI
TPEHUS CKOJILKEHUS OT Beca Teja, KauecTBa 00paOOTKU MOBEPXHOCTEN Te
Y HE3aBHCUMOCTH CHUJIbI TPEHUS OT IUIOMIAN COMMPUKOCHOBEHUS TEJl, CHIIbI
YOPYTrOCTH OT YJIMHEHUS MPYXKUHBI, BHITAJTKUBAIOIIEH CHIIBI OT 00BEMA
MOTPYKEHHOM YaCTH TEJIA U OT IUNIOTHOCTU KUJKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT TIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUMN
IJIaBaHUsl TEJ, YCJIOBHM paBHOBECHS pblyara u OJOKOB), y4acTBOBaThb B
IJIAHUPOBAaHUU  y4eOHOTO HCCJEAOBaHUs, COOUpaTh YCTAHOBKY U
BBITIOJIHSITh M3MEPEHUS, CIeAys MPeIOKEHHOMY IUIaHy, (UKCUPOBATh
pe3yabTaThl TMOJYYEHHOM 3aBUCHUMOCTH (PU3MUECKUX BEIIMYUH B BUJIC
PEAJIOKEHHBIX TabJMIl U TpaduKOB, JeaTh BHIBOABI MO pe3yJbTaTam
UCCJIC/IOBAHUS;

IIPOBOJIUTh KOCBEHHBIC H3MEpeHHsS (U3UYECKUX BEIMYUH (IIOTHOCTH
BEIIECTBA JKUJAKOCTH M TBEPAOrO Teja, CHIa TPECHHUS CKOJbKEHUS,
JaBJICHWE  BO3/AyXa, BBITAJKHUBAIOIIAs  CWIa, JICUCTBYOIIas  Ha
NOTPY>KEHHOE B KHUAKOCTh TeI0, KOAD(OUIMEHT TMOJIe3HOro JeHCTBUS
IPOCTBIX MEXaHU3MOB), CJHEAys MPEAIOKEHHON HMHCTPYKIHUHU: TIPH
BBIMIOJTHEHUN W3MEPEHUN CcOOMpaTh HKCIEPUMEHTAIbHYI0 YCTaHOBKY H
BBIYHCIISITh 3HAUEHUE UCKOMOW BEJIMYHHBIL;

coOJI01aTh MTpaBuila TEXHUKU O€30MaCHOCTH IIpH paboTe ¢ J1abopaTOpHBIM
000opy10BaHUEM;

yKa3blBaTh TMPUHIUIBI IEUCTBHUS MPUOOPOB M TEXHUUECKHX YCTPOWCTB:
BEChl, TEPMOMETpP, IWHAMOMETpP, COOOIIAIOIIUECS COCYIbl, OapomeTp,
phIYar, MOJBUKHBIM U HETIOABUKHBIN OJIOK, HAKJIOHHAS TTIOCKOCTH;
XapaKTepu30BaTh TMPUHIUNBI  JCHCTBUS U3YYCHHBIX MPHUOOPOB H
TEXHUYECKUX YCTPOWCTB C OMNOpPOM Ha HX ONHcaHus (B TOM YHCIE:
NOAIIMITHUKHA, YCTPOMCTBO BOJOINPOBOJA, TUAPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMED, MOPIIHEBON HACOC, APEOMETP), UCIIOJIb3YS 3HAHUS
0 CBOMCTBaxX (pM3MUYECKUX SBICHUNU M HEOOXOIUMBIC (HU3UYECKUE 3aKOHBI
U 3aKOHOMEPHOCTH;

NPUBOIUTHL  TpUMEPHl  (HaXoauTh  WHGOOpPMAIMIO O  MPUMEPax)
IPAKTUYECKOTO HCIOJIb30BAaHUS (PU3NYECKUX 3HAHWUN B TOBCEIHEBHOM
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH O0paIlieHnu ¢ MpuoopaMu U
TEXHUYECKUMHU YCTPOUCTBAMH, COXpPAHEHHUsI 3I0POBbS M COOJIIOACHUS
HOPM 3KOJIOTUYECKOTO TIOBEJCHUS B OKPY KAIOIIEH cpeie;



OCYLIECTBJISITh OTOOpP HCTOYHMKOB HH(opmauuu B HWHTepHeTe B
COOTBETCTBHHM C 33JJaHHBIM TOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOILIUXCS
3HAHMM M TyTéM CpPaBHEHUSA Pa3IUYHBIX HCTOYHUKOB BBLICIATH
uH(pOpMALIMIO, KOTOpasi SABIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBINOJHEHUN YYEOHBIX 3aJaHUM HAyYHO-TIOMYJISIPHYIO
AUTEpaTypy (PU3NYECKOrO  COAEp)KaHUs, CIPaBOYHbIE MaTepHalIbl,
pecypcel cetu MHTEepHeT, BlageTs npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusi HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;
co37aBaTh COOCTBEHHBbIE KpaTKHE MUCbMEHHbIE M YCTHBIE COOOIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOpMAIKU (HU3UUECKOTO COACPHKAHUS, B TOM
yyciie MyOJMYHO JeJaTh KpaTKHe COOOIIEHUS O pe3yibTaTaX MPOEKTOB
WIM Yy4yeOHBIX MCCIEJOBaHUM, MpPU OSTOM TPAMOTHO HCIOJIb30BATh
U3YUYCHHBIH TOHATHUMHBIA ammapar Kypca (U3uMKH, CONpPOBOXKIATH
BBICTYIIJICHUE TIPE3CHTAIUEH;

OpU BBIIOJIHEHUH YYEOHBIX MPOEKTOB W HCCJIEJAOBAHMIA pacHpenessiTh
00s3aHHOCTH B TpYIIE B COOTBETCTBUM C TOCTaBJICHHBIMHU 3aJadyaMH,
CIEUTh 32 BBINOJIHEHHEM IUIaHA JEMCTBUM, aJeKBAaTHO OLIEHUBATh
COOCTBEHHBIH  BKJAJ B  JEATENIBHOCTb  TIPYMIbI,  BBICTPAUBaTh
KOMMYHUKAaTHBHOE B3aUMO/IEHCTBUE, YUUTHIBAasE MHEHUE OKPY>KAIOILHX.

K xoniy oOyuenusi B 8 kiacce nmpeiMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

VICIIOJIb30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKECHUE
aTOMOB M MOJIEKYJI, arPEraTHbIE COCTOSIHUSA BELIECTBA, KPUCTAIIINUECKUE U
amop(HBIE Tena, HACBHIIEHHBI W HEHACHIIICHHBIA TMap, BIAXHOCTH
BO3/yXa, TEMIlepaTypa, BHYTPEHHsS DHEPIUs, TEIUIOBOM JBUIATElb,
AJIEMEHTAPHBIN AIEKTPUUECKUM 3apsill, AIEKTPUUECKOE I0JIe, IIPOBOIHUKH
Y JABJICKTPUKH, TOCTOSTHHBIN 3JIEKTPUYECKUN TOK, MArHUTHOE I10JIE;
paznuyath SABICHUS (TEIUIOBOE PAaCIIMpPEHHE W CKaTHhe, TeIvlomnepenaya,
TEIUIOBOE PAaBHOBECUE, CMAYMBAHUE, KANMJUISIPHBIC SIBICHUS, UCIIAPEHHUE,
KOHJICHCAIMs, IUIABIICHHE, KpUCTaM3anusa (OTBEpAEBaHUE), KUIICHHUE,
TeIUIonepe1ada (TeTI0NpPOBOJHOCTD, KOHBEKIIHS, U3IIy4YeHUE),
AJIEKTpU3alus TeJl, B3aUMOJIECHUCTBUE 3apsAN0B, NEHUCTBUS AJIEKTPUUECKOTO
TOKAa, KOPOTKOE€ 3aMbBIKaHHE, B3aWMMOJCHCTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOT'O TOJIsI HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs UHIYKIIUS)
[0 ONHCAaHMK MX XapaKTEPHbIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SIBJICHUE;



pacrio3HaBaTh MPOSIBIICHHE M3YUYCHHBIX  (PU3NUECKUX  SIBICHUU B
OKpYXKaloleM MHUpe, B TOM 4ucie (U3UYECKHE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE W KaNWUISIPHBIE SIBIICHUS B TPHUPOJE,
KpUCTaUIbl B Tmpupoje, uznydyenue CoJiHIa, 3amMep3aHue BOJIOEMOB,
MOpCKHe Opu3bl, 00pa30BaHKE POCHI, TYMaHa, UHEs, CHETa, JIEKTPUUYECKUE
SBJICHUSI B aTMocdepe, IEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiid, Apedd MOII0COB, POJb MAarHUTHOTO MOJS JJIs KU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, MPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIICNISTH CYIIECTBEHHbIE CBOMCTBA (NMPU3HAKU) (PU3MUECKUX
SIBJICHUI;

OMHUCHIBATh U3YYECHHBIC CBOMCTBA TN M (PU3UYECKUE SBJICHUS, UCIIOJIb3Ys
dbu3nUecKkue BEIMYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPTHUsl, KOJIUUECTBO
TEIUIOTHI, yJeJibHasi TEIJIOEMKOCTh BEIIECTBA, YJENIbHAs TEIJoTa
IJIaBJICHUSA, YJeldbHas TeIyIoTa MapooOpa3oBaHus, YJeldbHas TEIioTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJIE3HOTO JEWUCTBHUS TEIJIOBOM
MAaIllMHbI, OTHOCUTEJIbHAS BIAXKHOCTh BO3/lyXa, SJICKTPUUYECKUU 3apsij,
CUjia TOKa, DJICKTPUUECKOE HAIpsSKEHUE, COMPOTUBICHHE MPOBOIHUKA,
yIeTbHOE  COMpPOTHBJIEHHE  BeHIeCTBAa, pabora W MOIIHOCTb
ANEKTPUUYECKOr0  TOKAa), TNpH ONHUCAHHHM TPABWIBHO  TPAKTOBATH
(bu3MUeCKUil CMBICIT MCTOJIB3YEMbIX BEIMYMH, O003HAYEHUS U E€IMHMIIBI
(¢u3MUecKnX BEJIWYWH, HAXOAUTh (POPMYIbI, CBS3BIBAIOIIUE JAHHYIO
¢u3MUecKyl0 BEIMYUHY C JPYTMMU BEJIUYMHAMH, CTPOUTH Tpaduku
M3YYCHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIHUNH;

XapaKTepu30BaTh CBOMCTBA Tes, (U3MUECKUE SBICHHUS W TPOIECCHI,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON Teopuu
CTPOCHHMS BEILIECTBA, MPUHLHUII CYNEPIO3UIUN TMOJeld (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsiia, 3akoH OMa Uisl ydacTKa UEeIH, 3aKOH
JIxoyns—JleHna, 3akOH COXpaHEHUs JHEPruy, IMpU OTOM J1aBaTh
CJIOBECHYIO (hOPMYIMPOBKY 3aKOHA W 3alMCHIBATH €r0 MaTEeMaTUYECKOe
BBIPAKEHUE;

OOBSACHATh (PU3NUYECKHE TPOIECCH M CBOMCTBA TeJ, B TOM 4YHCIC W B
KOHTEKCTE CUTyalluid MPAaKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBISBIATH
IPUYUHHOCIIECICTBEHHBIC CBSA3U, CTPOUTH OOBSICHEHUE U3 |—2 JTOTHYECKUX
IaroB ¢ Omopod Ha 1—2 W3YyYEHHBIX CBOWCTBA (PU3MUYECKUX SIBICHHMA,
(du3HUECKIX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemate pacu€THble 3aJadyd B 2—3 JIEMCTBUA, HWCIIOJB3YsS 3aKOHBI U
dbopmynbl, cBsi3bIBarolde (DU3NUYECKUE BEIUYUMHBI: HA OCHOBE aHalu3a
YCJIOBHUS 3aJla4yd 3aIliChIBaTh KPATKOE YCJIOBUE, BBISBIATH HENOCTATOK



JAHHBIX JUIsl pELIeHUs 3aJaud, BBIOMPATh 3aKOHBI U (HOPMYJIBI,
HeoOXonuMble il €€ peuleHus, NPOBOJUTh PACUEThl U CPABHUBATH
MOJIyYeHHOE 3HaUYE€HHUE (PU3NYECKON BETUUHMHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOXXHO pEIIUTh NpH MOMOUIA
(u3MUEeCKUX METO/OB, HCIOJb3Yys ONHUCAHME MCCIEIOBaHUS, BBIIEIATH
IPOBEPSIEMOE  NPEANOJIOKEHNE, OLEHUBATh NPABWIBHOCTh MOpsJKa
IIPOBEACHUS UCCIICIOBAHMUS, 1€JIaTh BHIBOJIBL;

OPOBOAUTH OMNBITBI MO HAOMIOAEHUIO (PU3MYECKUX SBICHUM WU
(¢u3nUecKrX CBOMCTB Tel (KanUUISIpHbIE SBJICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH MpOIecca OCThHIBAHUS U
HarpeBaHus TPU H3IYYEHUH OT I[BETa H3JIydarollel (morjoiaromniei)
NOBEPXHOCTH, CKOPOCTh MCHApPEHUs BOABI OT TEMIEPATYPhI KUIKOCTH U
WIOWAan €€ TIOBEPXHOCTH, OJJIEKTpU3AUUs TEJI M B3aUMOJCHCTBUE
ANEKTPUYECKUX 3apsA0B, B3aUMOJCUCTBUE IOCTOSHHBIX MAarHUTOB,
BU3yaJIU3allUsl MAarHUTHBIX TIOJIEM TIOCTOSSHHBIX MAarHUTOB, JEWCTBUS
MAarHuTHOTO TOJS Ha MPOBOJHUK C TOKOM, CBOWCTBA JJIEKTPOMAarHuTa,
CBOICTBa dJEKTPOJBHUraTeisi IOCTOSIHHOTO TOKa): (QOpMyIHpOBaThH
IpOBEpsiEMbIE MPEANOI0KEHNSI, COOUPaTh YCTAHOBKY U3 MPEJI0KEHHOTO
000pyAOBaHUs, ONMUCHIBATH XOJI OMBITA U (POPMYITUPOBATH BHIBOJIBI;
BBIIIOJIHATh  MpSAMBIE  U3MEPEHUS  TEMIEpaTypbl,  OTHOCUTEIbHOMN
BJIQXKHOCTH BO3/1yXa, CHWJIbl TOKa, HANpPSKEHUS C HCIOJIb30BAHUEM
aHAJOTOBBIX MPUOOPOB U JATYMKOB (U3MUECKUX BEIWYUH, CPABHUBATH
pe3yIbTaThl U3MEPEHUH C yIETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH;
IPOBOAUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJTHON (PH3NYECKON BETMYUHBI OT
OpPYroil ¢  UCIHOJBb30BAHUEM  NPSIMBIX H3MEpPEHUU  (3aBUCUMOCTH
CONPOTUBIICHUSI MPOBOAHUKA OT €ro JUIMHBIL, IUIOMAAU MONEPEYHOTO
CEYECHUS U YAEIBHOIO COIIPOTUBIICHUS BELIECTBA IIPOBOJIHUKA, CHIIBI TOKA,
UAYLIEr0 4Yepe3 NPOBOAHUK, OT HAIpsHKEHHWs Ha  IPOBOJHMKE,
UCCIEOBAaHNE IIOCJIENOBATEIBHOIO W IMAPAIUICIBHOTO  COCIMHEHUH
IPOBOJIHUKOB): IUIAHUPOBATh HCCIEAOBaHHUE, COOMpPATh YCTAaHOBKY U
BBITIOJIHATD U3MEPEHMs], CIeIys NpPeJIOKEHHOMY IUIaHy, (QUKCHUPOBAThH
pe3ynabTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJE TaOdHWIl U TpadHKOB,
JieaTh BBIBOJBI 110 PE3ybTaTaM MCCIIEI0BaHU;

IPOBOJIUTh KOCBEHHBbIE H3MEpeHHs (U3MUEeCKHX BeNUYUH (yAeabHas
TEIUIOEMKOCTh ~ BEILECTBA, CONPOTHBICHUE IPOBOJHHKA, paboTa W
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATH HM3MEPEHMs, COOMpATh
AKCIEPUMEHTAJIBHYIO YCTAHOBKY, CIIEIys NPEMIOKEHHON UHCTPYKLHH, U
BBIYUCIIATh 3HAUEHHUE BEJINYNHBI,



coOJ01aTh paBUila TEXHUKU O€300aCHOCTH U paboTe ¢ J1abopaTOpHBIM
000py10BaHUEM;

XapaKTepu30BaTh TMPUHINIMBI  JACHCTBUS H3YYCHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX OMUCaHus (B TOM YHCIE:
CHUCTeMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHa, aMIepMeTp,
BOJIbTMETP, CUETUMK ODIIEKTPUUECKOW DHEPIHH, SIEKTPOOCBETUTEIHHBIC
npuOOpbI, HArPEBATENbHBIE AIEKTPONPUOOPHI (IPUMEPDI), IEKTPUUECKUE
NPEOXPAHUTENH, STCKTPOMATrHUT, JIEKTPOIBUTATENb IIOCTOSTHHOTO TOKA),
UCTIOJNB3YsI 3HAHUS O CBOMCTBaX (U3WYECKUX SIBJICHHUA M HEOOXOIMMBIC
¢usndeckue 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA W HU3MEPHUTEIbHBIC
npuOOpel TO CXeMaM H CXEMaTHYHBIM pPHCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, TICHXPOMETpP, TUTPOMETpP, JABHUTaTeb BHYTPEHHETO
CTOpaHUsI, DJICKTPOCKOI, PEOCTaT), COCTABIATH CXEMBI JJCKTPUUECKUX
eTei ¢ ToCIeI0BaTeIbHBIM M TIapajlIeIbHbIM COSMHEHUEM DJIEMEHTOB,
pasznmyasi yCJIOBHBIE 0003HAYCHUS HIIEMEHTOB JICKTPHUECKUX IIETICH;
NPUBOJIUTHL  TpPUMEPHl  (HaXoauTh  HWHGOPMAIMIO O  NPHUMEPax)
IPAKTUYECKOTO HCIOJIb30BaHUSI (PU3NYECKUX 3HAHUM B IOBCEIHEBHOMU
KU3HM 11 obecriedeHus: 0€30MacHOCTH IPU OOpaIlleHUH ¢ TPUOOpaMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXpPAHEHUs 3J0POBbS W COOJIIOICHUS
HOPM SKOJIOTHYECKOTO TTOBEICHHS B OKPYIKaIOIIEH Cpejie;

OCYIIECTBJISITh TMOUCK HHPopManuu (U3HYECKOTO COJEpKaHHUS B
WNuTepHere, Ha OCHOBE HWMEIOIIUXCS 3HAHUM W TYTEM CpaBHEHUS
JIOTIOJTHUTENbHBIX ~ MCTOYHUKOB  BBIAENATH HWHGOpMAIUIO, KOTOpas
SBIISIETCS] IPOTHBOPEUYMNBOM MIIH MOXKET OBITH HEJOCTOBEPHOI;
UCIIOJIb30BaTh MPH BBHITIOJHEHUN YYEOHBIX 3aJaHUM HAYyYHO-TIOMYJISIPHYIO
auTepaTypy  (PU3MYECKOTO  COAEp)KaHUs, CIOPaBOYHBIE MaTEpHAIbI,
pecypcel cetn MHTEpHET, BlageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOUW CHCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHUCHMEHHBIE U KpPAaTKUE YCTHBIE COOOIICHMS,
0000mas wHpOpMAKMIO M3 HECKOJBKUX MCTOYHUKOB (DHU3NUECKOTO
comepKaHus, B TOM 4YHCIE TYyOIMYHO TIPEACTABIATH PE3YIbTaThI
HNPOEKTHOW WJIM HCCIENOBATENbCKON NEATEIbHOCTH, MPH 3TOM I'PaMOTHO
UCTIONIb30BaTh W3YYCHHBIM TMOHATHWHBIA ammapaT Kypca (OHU3UKH,
COIIPOBOX/IAaTh BBICTYIUICHHUE MTPE3CHTALINEIH;

MpPU  BBHIMIOJTHEHUH YYEOHBIX TMPOCKTOB M WCCICHOBAHUN (HHU3UIECKUX
MPOIECCOB PACTIPEACNATh OO0S3aHHOCTH B TPYIMIE B COOTBETCTBHH C
MMOCTABJICHHBIMU 33/1a4aMU, CJICIUTh 32 BBHIIOJTHCHUEM TUIaHA JECHCTBUN U



KOPPEKTHUPOBATh €ro, aJEeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIaJ B
NEATEIIbHOCTD TPYIIIIbI, BBICTPauBaTh KOMMYHUKATUBHOE B3aNMOJICHCTBUE,
MPOSBIISASI TOTOBHOCTH pa3peniaTb KOH(QIUKTHI.

K xoHiy o0yuenust B 9 kiacce npeMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh TMOHATHS: CHCTeMa OTcuéra, MaTepuajgbHas TOYKa,
TPaeKTOPHs, OTHOCUTEIIBHOCTh MEXaHMYECKOI'O JBIDKCHHS, aedopmalus
(ympyrasi, TIacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M TEPETrPY3KH, LEHTP TKECTH, aOCOMIOTHO TBEPIOE TENO,
LEHTpP TSXKECTU TBEPJIOTO Tejia, paBHOBECHE, MEXaHMUECKHE KOJICOaHUS U
BOJIHBI, 3BYK, HH(GPa3ByK M YJIbTPa3BYK, DJIEKTPOMArHUTHBIE BOJIHBI,
IIKaja JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JIaIbHO30PKOCT,
CIIEKTPhl MUCIYCKAaHUS W TIOTJIONIEHU, anb(ha, 6eTa- U raMMa-u3nydeHus,
U30TOIIBI, sIACPHAS YHEPTETHKA,

paznuuarh SBJICHUS (paBHOMEpPHOE W HEPABHOMEPHOE MPSMOJIMHEHHOE
NBIDKCHHE, PABHOYCKOPEHHOE TMPSMOJIMHEHHOE JBUXKEHUE, CBOOOIHOE
najieHue TeJl, PABHOMEPHOE JIBH)KCHHUE M0 OKPYKHOCTH, B3aUMOJICHCTBUE
TEJ, PEaKTUBHOE IBMKEHUE, KoJeOaTellbHOEe JIBIKEHUE (3aTyXalolulue U
BBIHYXKJICHHBIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JIBI)KEHHE, OTPa’KEHUE
3ByKa, NPSIMOJIMHEHOE pacCIpOCTPAHEHUE, OTPAKEHHUE U NPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHHE CBETA, pa3jioKeHne 0eoro cBeTa B
CIIEKTP U CJOXEHHME CHEKTpPaJbHbIX IIBETOB, JUCIEPCUSA  CBETAa,
€CTEeCTBEHHas1 PaJuOaKTUBHOCTh, BOZHMKHOBEHHUE JIMHEHYATOrO CIIEKTpa
U3JIy4YE€HUS1) 110 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (U3MYECKHX SBJICHUN B
OKpyXaromeM Mupe (B TOM uucie (QU3NYECKUe SBICHUS B TPUPOJIE:
IPWINBKI U OTJUBBI, IBM>KeHUE MIaHET COJIHEUHON CHCTEMBI, PEAaKTUBHOE
JNBUKEHHE IKUBBIX OPraHU3MOB, BOCIPUSTHE 3BYKOB KUBOTHBIMU,
3eMJIETPSICEHUE, CEMCMUYECKHE BOJIHBI, IIyHAaMH, 5XO0, IBE€Ta Tel,
ONTUYECKHE SIBICHUS B MPHUPOJE, OMOJIOTHYECKOE NEWCTBUE BUIMMOTO,
yIbTPaUONETOBOTO W PEHTICHOBCKOTO W3JIYy4YeHUH, €CTeCTBCHHBIN
PaAMOAKTUBHBIN (POH, KOCMHYECKHE JIy4d, PaJUOAKTUBHOE W3IIyYCHHE
OPUPOJHBIX MHUHEPAIOB, JEWCTBUE PAJMOAKTUBHBIX M3JTy4eHUN Ha
OpraHM3M 4YeJIOBEKa), MPH 3TOM NEPEBOAUTH MPAKTUYECKYHO 3ajadyy B
y4eOHYI0, BBIJCNSTh CYIIECTBEHHbIE CBOMCTBA (NMpU3HAKU) (PUIHMUECKUX
SIBJICHUIM;



OMUCHIBATh U3YUYECHHBIC CBOMCTBA TN U (PU3UYECKUE SIBICHUS, UCIIOJIb3Ys
dbu3nYeckue BEIUYMHBI (CPENHSII M MTHOBEHHAs CKOPOCTh Tela MpH
HEPAaBHOMEPHOM JIBUKEHHM, YCKOPEHHUE, IMEPEMELICHUE, MYyTh, YIJIOBad
CKOpPOCTb, CHJIa TPEHMS, CHJIa YIPYTOCTH, CUJA TSKECTH, YCKOPEHHUE
CBOOOJHOrO TMaJeHusi, BEC Tela, HUMIYJIbC Tela, WMITYJIbC CHUJIbL,
MexaHuyeckass paboTra W MOIIHOCTh, MOTEHIMAJbHAS JHEPrus Tea,
NOAHATOrO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAJIbHAS SHEPTUsl CKATOU
OPY>KUHBI, KUHETUYECKas »DHEPrusi, IOJIHAs MEXaHW4YecKas JHEeprus,
NEepPUOJ U YacToTa KojeOaHuM, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BbICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTeNib MPEIOMIICHUSI CPEJbl), IPU ONMUCAHUU
MPaBUIBHO TPAKTOBATh (PUBMUECKUA CMBICT HCIOIb3YEMbIX BEIUYHH,
0003Ha4YeHUsI W EIUHUIIBl (PU3NYECKUX BEJIMYUH, HAXOAUTH (HOPMYIIHI,
CBS3BIBAIONINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMHU BEJIMYMHAMU,
CTPOUTH rpad¥Ky U3yUYCHHBIX 3aBUCUMOCTEH (PU3UIECKUX BEIIUYUUH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBJICHUS U MPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUS JHEPruH, 3aKOH BCEMHUPHOIO TATOTEHHS,
OPUHITMIT  CYNEPIIO3UIIMKA CHWJI, NPUHIIMI OTHOCUTEIbHOCTH [ ammes,
3aKoHbl HbIOTOHA, 3aKOH COXpPAaHEHHUS HMITYJIbCA, 3aKOHbI OTPaKEHUS U
IPEJIOMIIEHHS CBETA, 3aKOHBI COXPAHEHU 3apsiIOBOTO U MAacCOBOT'O YUCET
OpU AJIEPHBIX PEAKIUsAX, MPU ITOM JaBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3alIUChIBATh €70 MAaTEMATHUYECKOE BBIPAXKECHUE;

OOBSCHATh (PU3NYECKHE TMPOIECChl M CBOMCTBA TeJN, B TOM YHUCIE U B
KOHTEKCTE CUTyalUid MPAaKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBISBIATH
IPUYHUHHO-CIIEJICTBEHHBIE CBSA3H, CTPOUTH O0BSICHEHUE U3 2—3 JIOTUYECKUX
IIaroB C OMopod Ha 2—3 W3Y4YEHHBIX CBOMCTBA (PU3MYECKUX SIBICHUH,
(bu3MUECKNX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemath pacy€THbIE 3amayd  (OmUparoniMecs Ha CuUcTeMy u3  2-3
YPaBHEHHI ), UCTIONB3YS 3aKOHBI U (DOPMYIIBI, CBSA3BIBAIOIINE (PU3UUECKUE
BEJIMYMHBI: HAa OCHOBE aHAJIM3a YCJIOBUS 3a/laud 3alUChIBATh KPATKOE
yCIIOBUE, BBISBIATH HEJAOCTAIONINE WM H30BITOYHBIC JaHHBIC, BHIOMPATH
3aKOHBI U (OPMYJIIbI, HEOOXOAUMBIE ISl PEIICHUs, TPOBOAUTH PACUETH U
OIICHWBATh PEATMCTUYHOCTh TOJYYCHHOTO 3HAYCHUA (U3HUECKOU
BEJIMYUHBI;

pacro3HaBaTh NPOOJEMbI, KOTOPbIE MOYKHO pEUIUTh MpPpU OMOIIH
¢u3HUeCKrX METO/OB, HWCIIONB3Yysl OMHUCAHWE WCCICIOBAHUS, BBIICISATH
MpoBEPSIEMOE  MPEINOJIOKEHNUE, OLECHUBATh MPAaBUIBHOCTh MOpPsJIKa
MPOBEJCHUS  HUCCIEIOBAaHUS, JeJaTh BBIBOJABI, HHTEPHPETUPOBATH
pe3yabTaThl HAOIIOJIEHUN U OTBITOB;



NPOBOAUTH OMNBITHl MO HAOMIOACHUIO (PU3UYECKUX SIBICHUNH WU
(u3nuecKnX CBOWCTB Tell (M3ydyeHHE BTOporo 3akoHa HbroToHa, 3akoHa
COXpaHEHHUsl PHEPrHH, 3aBHUCHUMOCTh Tepuoaa KojieOaHWW NpPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a U XKECTKOCTU MPYKUHBI U HE3aBUCHUMOCTH OT
aMILUTUTYAbl MaJIbIX KOJI€OaHUH, MPSIMOJIMHEHMHOE PaCIpPOCTPAHEHUE CBETA,
pasnokeHue Oenoro cCBera B CIEKTpP, U3YUEHUE CBOWCTB H300pakKeHHs B
IUIOCKOM 3€pKajie M CBOWCTB HM300pakeHMsI MpeaMmeTa B coOMparoen
nuH3e, HAOMIOJCHHE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHUs):
CaMOCTOATENLHO CcOOMpaTh YCTAHOBKY M3 H30bITOUHOrOo Habopa
o0OpyIOBaHMUS, ONHCHIBATH XOJ ONbITA W  €ro  pe3yiabTaThl,
(GopMyTUpPOBATH BHIBOIBL;

IPOBOJIUTH MPU HEOOXOTUMOCTH CEPUI0 MPSIMBIX U3MEPEHHI, OIMpenesss
CpelHee 3HayeHHe U3MepAeMON BeJUYMHbI ((POKYCHOE paccTosHuE
coOuparomieli JTuH3bI), O0OOCHOBBIBaTH BBIOOp crmocoba HU3MepeHUs
(u3MepuTenbHOrO NMpudopa);

NPOBOJIUTh HCCIICIOBAaHUE 3aBHUCUMOCTEH (U3NYECKUX BEIUYHH C
UCTIOJh30BAaHUEM TPSMBIX W3MEPEHUH (3aBUCHMOCTh TYyTH OT BpPEMEHU
IpU PaBHOYCKOPEHHOM JBMKEHUU 0€3 HayalbHOW CKOpPOCTH, IEpHojia
Kosie0aHUii MaTeMaTUYeCKOrO0 MasTHUKA OT JJMHBI HUTH, 3aBUCUMOCTH
yria OTpa)X€HUsl CBETa OT yrja MaJeHUs W yria NpeloMJICHHsS OT yria
najieHus): IJIAaHUPOBAaTh HCCJEJIOBAHME, CaMOCTOATEIBLHO COOHMpAThH
YCTaHOBKY, (UKCHUPOBATh PE3yNbTaThl MOJYYEHHOW  3aBHCHUMOCTHU
(bU3UYECKUX BEIMYMH B BHUJAC TaOIUIl M T'padUKOB, J€JaTh BBIBOABI IO
pe3ynbTaTaM HCCIICIOBAHUS;

IPOBOAUTh KOCBEHHBIE W3MEpPEHUS (PU3NYECKUX BETUYUH (CpemHsis
CKOPOCTb M YCKOpEHHE Tella TMpU PABHOYCKOPEHHOM JIBM)KCHHH,
YCKOPEHHE CBOOOJTHOTO TMaJeHUs, KECTKOCTh MPYXKHUHBI, KOIPOUIIMECHT
TPEHHsI CKOJBKCHHs, MEXaHudeckas paboTa W MOIIHOCTb, 4YacTOTa M
nepuoy; KoyieOaHWi MaTeMaTUYeCcKOro U MPYKWHHOTO MAasTHUKOB,
ONTHUYECKas CWJIa COOMpAIONMIeH JWH3BL, PAAUOAKTHBHBIA  (OH):
IUTAHUPOBATh M3MEPEHHs, COOMpaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIONTHSATh U3MEPEHUS, CIETys MPEII0KCHHOW WHCTPYKIIUH, BBIYUACISATH
3HAYEHWE BEIMYMHBI U aHATM3UPOBATH TOJIYICHHBIC PE3YIbTAThI C YIETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHNN;

coOI01aTh TIpaBUiIa TEXHUKU O€30MaCHOCTH TIpH paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

pa3nu4aTh OCHOBHBIC TIPU3HAKKA W3YYEHHBIX (DHU3UYECKUX MOJEICH:
MaTepualbHasi TOYKa, aOCONFOTHO TBEPIOE TENO0, TOYCHHBIH HCTOYHUK



CBETa, JIy4, TOHKas JIMH3a, IUJIAaHETapHas MOJEJIb AaToMa, HYKJIOHHas
MO/IeJIb aTOMHOTO SIAPA;

XapaKTepu30BaTh MPHUHIMIBI JEUCTBUS U3YUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX OMUCaHUS (B TOM YHCIE:
CIHUIOMETp, NATYUKH TIOJOXKEHUsS, PACCTOSHUS M YCKOPEHHs, pPaKeTa,
9XO0JIOT, OYKHM, Mepuckor, (oroanmapar, ONTHYECKHUE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuibCcoHa), HCHOIB3ys 3HAHUSA O
CBOMCTBaX (PU3MYECKUX SBICHUHM UM  HEOOXOAuUMBIE (pU3MUYECKue
3aKOHOMEPHOCTH;

UCTIOJIh30BaTh CXEMBI U CXEMAaTUYHBIE PUCYHKH M3yYCHHBIX TEXHHUYECKHX
YCTPOWCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX IPOIIECCOB
OpU peUIeHUH Yy4eOHO-TIPAKTHUECKUX 3a/lad, ONTHUYECKUE CXEMBl st
NOCTPOCHHMS U300paKEHUH B MJIOCKOM 3€pKajie U coOMparomieil JInH3e;
NPUBOANTh  TpPHUMEpPHl  (HAXOAWTH WHPOPMAIMIO O  MpUMEpax)
NPaKTUYECKOTO HCTOIb30BaHUS (M3MUYECKUX 3HAHUH B IOBCEIHEBHOMN
AKU3HU JJ1s1 oOecrieueHus: 0€30MacHOCTH MpH O0pallleHuu ¢ MpudopaMu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 3JIOPOBbS U COOJIOICHUS
HOPM 3KOJIOTHYECKOI0 MTOBEICHUS B OKPYXKAIOIIeH cpene;

OCYILECTBIATh MOUCK HH(OpMalUK (U3NYECKOTO COAEpKAHUS B
HHTepHeTe, caMOCTOATENBHO (GOPMYIUPYS MOMCKOBBIN 3aIIPOC, HAXOIUTh
IYTU OINpeAesIeHUs] JOCTOBEPHOCTU MOJYyUYE€HHOM MH(OpManuyU Ha OCHOBE
UMEIOIIMNXCS 3HAHUH U TOTIOJIHUTEIbHBIX HICTOUHUKOB;

UCMOJIb30BaTh IPU BBITOJHEHUU Y4EOHBIX 3aJlaHUN HAayYHO-TIOMYJISPHYIO
auTepatypy  (pU3MUecKOro Coaep)KaHMs, CIPABOYHBIE  MaTepHallbl,
pecypebl cetu VIHTepHET, BIageTh NpUéMaMi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAITUY U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
UHpOpMAIMM U3 HECKOJIBKUX HMCTOYHHMKOB (PU3UYECKOTO COJEpKaHUS,
MyOJIMYHO MPEACTABIATH PE3YJIbTAaThl MPOSKTHON UM HUCCIIEI0BATENbCKON
JESTeNbHOCTH, MpPU O3TOM TIPaMOTHO  HCIOJNb30BAaTh  HU3YYCHHBIN
HNOHATUMHBIA ammapar HU3y4aemoro paszesna (U3HKH U COIMpPOBOXKIATH
BBICTYIIJICHHE TPE3CHTAMEH ¢ Y4ETOM OCOOEHHOCTEH ayauTOpUd
CBEPCTHUKOB.
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IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3BOBAHMUSI

7 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1.1

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pasiinydaTtb ABJICHUSA 110 ONHMCAHWIO HMX XAapPaKTCPHBIX CBOWCTB M Ha
OCHOBC OIIBITOB, JIECMOHCTPUPYIOMIUX JAHHOC (1)I/I3I/I‘IGCKO€ SIBJICHUC

1.3

pacrno3HaBaTh MPOSIBIIEHWE W3YYEHHBIX (U3UYECKUX SBJICHUI B
OKpY)KaIoIlleM MHUpe, B TOM uucie (uU3NYecKue SIBICHUS B MPUPOJE,
MIPH 3TOM TEPEBOAUTH MPAKTUYECKYIO 33a7ady B Y4eOHYIO, BBIICIATH
CYyULIECTBEHHbIE CBOICTBA (MIPU3HAKN) PU3NYECKUX SBJICHUI

1.4

OTIMCHIBATh HM3YYCHHBIC CBOWCTBA Tel W (PU3UYCCKHE SBIICHUS,
UCTIONB3ysl (U3NYECKHE BEIMYUHBI, TIPU OINMUCAHWU MPABUIHHO
TPaKTOBaTh (U3UYECKUH CMBICT HCIOJIB3YeMbIX BEJIHYUH, WX
0003HaYCHHS U CAUHUIIB (PU3HUUECKUX BETUYHH, HAXOIUTh (HOPMYITHI,
CBSI3BIBAIOIIME JAaHHYIO (PU3HUYECKYI0 BEIHMYMHY C JPYTUMHU
BEJIMYMHAMH, CTPOUTh TpadUKHd  M3YUYEHHBIX  3aBHCUMOCTEH
(U3NYECKUX BETUYNH

1.5

XapaKTCPHU30BaATb CBOICTBa TECII, (bl/ISI/I‘IeCKI/Ie SABJICHUA W ITPOLECCHI,
HCIIOJIB3Yysd H3YUYCHHBIC 3aKOHBI, IIpU O3TOM JaBaTb CJIOBECHYIO
(bOpMy.]'IPIpOBKy 3aKOHa H  3allMChlBaTb €ro MaTeMaTH4YCCKOC
BBIPAXXCHHUC

1.6

0O0BSACHATh (U3UYECKUE SBJICHUS, MPOILECCHl U CBOWCTBA Tel, B TOM
yyclie M B KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBISBIATh MPUYMHHO-CIICJCTBCHHBIE CBSI3U, CTPOUTH
o0bscHeHHME W3 1 — 2 JOrMyYeckux miarop ¢ omopoil Ha 1 — 2
U3YYEHHBIX CBOMCTBA (PM3MUECKUX SBICHUH, (PU3HMUECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH

1.7

peuiaTb paC‘léTHLIe 3aga4du B 1 -2 HeﬁCTBHH, HCIIOJIb3Yysl 3aKOHBI U
(I)OpMy.]'ILI, CBA3BIBArOIIHEC (1)I/I3I/I‘leCKI/Ie BCIIMYMHBI: HA OCHOBC aHaJIn3a
YCJIOBUA  3aJa4ud  34llUCbIBATb KPATKOC YCJIOBHC, TIOJACTABJIATH
(I)I/ISI/I‘IGCKI/IG BCJIMYWHBI B q)OpMy.TILI " IIPpOBOJUTH paC‘{éTBI, HaxoauTb
CIIPpaBOYHBIC JTAHHBIC, HCO6XOI[I/IMBIG AT pCHICHUA 3a1a4, OLICHUBATH
PCATUCTUIHOCTD HOHy‘iCHHOﬁ (I)HSH‘-ICCKOIZ BCIIMYMHBI

1.8

pacnio3HaBaThb HpOGJ’IeMBI, KOTOPBIC MOXHO PpCHIUTH MpU IMOMOIIHN




(1)I/ISI/II-I€CKI/IX MCTOAOB, B OIHCAHUM HCCICIOBAHUA BbIACIATH
MPOBEPSIEMOE  NIPEAMNOJIOKEHHUE (rumotesy), pasiuyath W
WHTEPIPETUPOBATh TONYYCHHBIH pe3ylbTaT, HAXOIUTh OIIMOKH B
XOJE€ OIIbITa, ACJaTb BBIBOJBI I1I0 €TI0 pE3yJibTaTaM

1.9

IPOBOAUTH OIBITHl 0 HAONIONEHUI0 (U3NYECKUX SIBICHUM WIH
¢u3nvyeckux  CBOMCTB  Tel:  (OpPMYyIHpOBATH  MPOBEPSiEMbIE
NpPEANONIOKEeHUs,, CcOoOMpaTh  YCTAHOBKY W3  MPEIOKEHHOTO
000pyI0BaHUs, 3aIMCHIBATH XO/I OTIBITa U (JOPMYIUPOBATH BBHIBOIBI

1.10

BBIIIOJIHATh MPSMbIE MU3MEPEHUS C HCIIOJIb30BAHMEM AHAJIOIOBBIX U
uu(dpoBBIX MPUOOPOB, 3aMUCHIBATh MOKAa3aHUs MPUOOPOB € yYETOM
3aJJaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.11

MPOBOJUTHh  HCCIEJOBAaHUE 3aBUCHUMOCTH  OJHOW  (DU3HUECKOM
BEJIMYMHBI OT JPYrod C MCIOJIb30BAaHUEM TMPSMBIX HM3MEPEHMUIA,
y4acTBOBaTh B ITUIAHHUPOBAHMU Y4E€OHOTO HCCIIEIOBAaHHS, COOMPATH
YCTAHOBKY M BBINOJHATh U3MEPEHHUS, CIIEys MPEITI0KEHHOMY IUIaHY,
(bUKCUpOBaTh PE3YNbTATHl TOJYYCHHOW 3aBUCUMOCTH (U3UUECKHUX
BEJINYMH B BUJIE MPEJIOKEHHBIX TaOIUI] U TpadUKOB, eTaTh BHIBOIBI
10 pe3yibTaTaM UCCIEIOBAHUS

1.12

MPOBOJIUTh KOCBEHHBIC H3MEpPEHUS (U3MYECKUX BEITUYWH, CIETYs
MPeI0KEHHOW MHCTPYKIUU: TPU BBIMOJTHEHUH U3MEPEHUN coOupaTh
9KCMEPUMEHTAJIbHYIO YCTAaHOBKY M BBIYMCIATH 3HAYEHHE HCKOMOM
BEITUYUHBI

1.13

coOmomaTh MpaBWiIa TEXHUKH O€30MacHOCTH TMpuU padbore ¢
1abopaTOPHBIM 000PYI0OBAHUEM

1.14

yKa3blBaTh MPUHIMIBI  JEHCTBUS OPUOOPOB U TEXHUYECKHX
YCTPOMCTB, XapakTepuU30BaTh MPUHLUNBI JEUCTBUSA H3YyYECHHBIX
npuOOpOB M TEXHUYECKHX YCTPOMCTB C IMOMOUIBIO UX OINHUCAHUS,
UCIIONIB3YSl 3HAaHUS O CBOMCTBaX  (PU3MYECKUX  SBJICHUH U
HeoOxouMble (PU3MYECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

OPUBOJIUTH TMpUMEpbl (HaXoAuTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO HCIOJIb30BaHUS (PU3MUECKUX 3HAHUUN B MIOBCETHEBHOM
KU3HU Juia  oOecrieyeHus Oe30MacHOCTH Tpu  oOpallleHuu ¢
npubopaMy U TEXHUYECKUMH YCTPOUCTBAMHU, COXPAHEHUS 3[I0POBBS U
coOII0AeHNS HOPM SKOJIOTHUYECKOT0 TIOBEICHUS B OKpY Karoliei cpeze

1.16

OCYHICCTBJIATDH OT60p HCTOYHHUKOB I/IH(I)OpMaLII/II/I B CCTHU I/IHTepHeT B
COOTBCTCTBUHU C 3aJlaHHBIM TIOMUCKOBBIM 3aIllpOCOM, Ha OCHOBC
HMEIOIIUXCS 3HAHUN H HYTCM CpaBHCHHUA PA3JIMYHBIX HCTOYHHUKOB
BBIACIATD HH(bOpMaHHIO, KOTOpasa SABJISICTCA HpOTHBOpC‘IHBOﬁ nIn
MOYET OBITh HCHOCTOBepHOP’I

1.17

UCII0JIb30BATh pu BBITIOJIHEHUH y4eOHBIX 3aJaHuif
HAay4YHONONYJSIPHYIO ~ JIUTEeparypy  (pusuueckoro  cojepxaHus,
CIpaBOYHBIE MaTepuaybl, pecypcsl cetu HTepHer, Bnaxers




npuéMaMu KOHCTIEKTUPOBAHMS TEKCTa, peoOpa3oBaHus HHPOPMALTUN
13 OJTHOM 3HAaKOBOU CHCTEMBI B JPYTYIO

1.18

cO3/1aBaTh COOCTBEHHBIE KPAaTKUE MUCHMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 HCTOYHUKOB HMHPOpMaUuu (HU3HUECKOTO
COJIEp’KaHUs, B TOM 4YMcCJe MyOJIMYHO JIeNaTh KpaTKUe COOOIIEHMS O
pe3yibTaTax IpPOEKTOB WM Y4YEOHBIX HCCIEIOBAaHUM, NpU 3TOM
IPAaMOTHO HCIIOJIb30BAaTh W3YyYEHHBIM IOHATUHHBIM anmapar Kypca
(U3MKH, COPOBOXKAATH BHICTYIUICHUE MTPE3EHTALINEH

1.19

IPU BBIIOJIHEHUM Y4EOHBIX MIPOEKTOB M UCCIIEIOBAaHUI pacipeneiaTh
0053aHHOCTH B TPYIIIE B COOTBETCTBUU C MOCTAaBJIEHHBIMH 3a/1a4aMH,
CIEIUTh 3a BBINIOJIHEHUEM IUIaHA JCUCTBUM, aJECKBAaTHO OILICHUBATh
COOCTBEHHBIM BKJIAJ B JEATEIBHOCTb TIPYMINbl, BBICTpaUBaTh
KOMMYHHUKaTUBHOE B3aUMOJICHCTBHE, YUUTHIBAS MHEHHE

OKPYXAIOIIUX

8 KUIACC

Kon
NpoBepPsieMoro
pe3yJabTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

1.1

HUCIIOJIB30BaTh NNOHATHA

1.2

pa3nuyath SBJIEHHUS MO OMHCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3NUECKOE SIBJICHHE

1.3

pacrno3HaBaTh MPOSIBICHWE W3YYCHHBIX (U3UYECKUX SBICHUI B
OKpY)KaIoIlleM MHUpE, B TOM uucie (U3NYECKue SIBICHUS B MPUPOJIE,
IIPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3a7auy B Y4eOHYIO, BBIICIATH
CYyIIECTBEHHbIE CBOICTBA (MIPU3HAKU) PU3NUECKUX SBIICHUI

1.4

OIIMCbIBAaTh H3YUCHHBIC CBOMCTBA TE€Nl H (1)I/ISI/ILIGCKI/I6 SIBJICHHA,
HCIIOJIb3YsL (bHSI/I‘IeCKI/IC BCIIMYHHBI, IIPpH OIIMCAHHUU IIPABHUJIBHO
TPAaKTOBATb (1)PI3H“I€CKPII>1 CMBICJI HCIOJIb3YyEMbIX BCJINYHH,
0003HaYEHU U CAMHHNIBI (I)I/I?»I/I‘ICCKI/IX BCINYNH, HAXOJANUTH (l)OpMy.]'IH,
CBA3BIBAIOIINUEC  JAHHYIO CbI/I?»I/I‘leCKy'I-O BCJIMYNHY C JpYruMHU
BCINYHNHAMMU, CTPOUTH FpaCbI/IKI/I HN3YYCHHBIX 3aBUCUMOCTEH
(I)I/ISI/ILICCKI/IX BCINYNH

1.5

XapaKTCpU30BaThb CBOICTBa TCII, (bI/I3I/I"IeCKI/IC SABJICHUSA W TIPOLCCCHI,
HCIIOJIb3yd H3YYCHHBIC 3aKOHBI, IIPpU 3TOM JaBaTb CJIOBCCHYHO
(I)OpMy.]'II/IpOBKy 3aKOHa MW  3allMChiBaTb €r0 MaTCMaTH4YCCKOC
BBIPAKCHUC

1.6

OOBSACHATH (bI/IBI/I‘-ICCKI/IC MMpoLCCChI U CBOMCTBa TCJI, B TOM 4YHUCJIC U B
KOHTCKCTC chyauHﬁ MMPAKTUKO-OPUCHTHUPOBAHHOT'O XapakTepa:
BBIABJIATL MPUYUHHO-CIICACTBCHHBIC CBA3U, CTPOUTH o0bBsicHeHue u3 1




— 2 JIOTUYECKHMX INaroB ¢ momMombio 1 — 2 M3ydeHHBIX CBOICTBa
(bu3nUecKuX SABICHUM, (PU3NIECKUX 3aKOHA MU 3aKOHOMEPHOCTH

1.7

pemathy pacuéTHble 3a7aud B 2 — 3 NEHCTBUS, UCIOJIB3YSI 3aKOHBI U
(hopmyIibl, CBs3bIBAONIME (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a
YCIJIOBMS 3a/1a4¥ 3aIIMCHIBAaTh KPATKOE YCIOBHUE, BBIABIIATH HEJOCTATOK
JaHHBIX IS DPEUICHHs 3aJadd, BHIOMpATh 3aKOHBI U (OPMYIIBI,
HEoOXouMBbIe Ui €€ pelIeHUs, MPOBOJUTH PacuéThl U CPaBHUBATH
[OJIyYEHHOE 3HAaueHHEe (PU3UUYECKOW BEIMYMHBI C HU3BECTHBIMU
JAHHBIMU

1.8

pacrno3HaBaTh MNPOOJIEMBbI, KOTOPbIE MOYKHO PEIIUTh HPHU MOMOIIA
(bu3HYECKUX METOJIOB, UCIIOJIb3YS OMMCAHNE UCCIIEJOBAHUS, BBIICIATh
MIPOBEPSIEMOE TIPEAIOJIOKEHNE, OLICHUBATh IPABUIBHOCTh MOPSAJIKA
IIPOBECHUS UCCIIEOBAHMS, JI€JaTh BBIBObI

1.9

MPOBOJUTH OTBITHI IO HAOMIOACHUIO (PU3MUYECKUX SBICHUW WIH
(u3uYecKux ~ CBOMCTB  Tel:  (OPMYJIHpPOBATH  IPOBEPSEMBIC
MPEANOJIOKEHUSI, COOMpaTh  yCTAaHOBKY M3  NPEIJI0KEHHOTO
000pyI0BaHUsI, ONTUCHIBATH XOJ OTIBITA U (JOPMYIIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATE MPAMBIC HU3MEPCHHUA C HCIIOJIB30BAHUEM AaHAJIOTOBBIX
MpuOOPOB U JATUUKOB (PU3NUECKUX BEIUYMH, CPABHUBATH PE3YIbTAThI
M3MEPEHUH C YIETOM 3aJaHHOU aOCOFOTHOM MOTPETHOCTH

1.11

MPOBOJUTHh  HCCIEJOBAaHUE 3aBUCHMOCTH  OJHOW  (DHU3MYECKOM
BEJIMYMHBI OT JPYrodl C HCIOJH30BAHUEM TPSAMBIX HW3MEPCHHM:
IJIAHUPOBATh HCCIEOBAHUE, COOMpATh YCTAaHOBKY M BBITIOJIHSTH
W3MEpEeHUs, CleAys  MPEIOKCHHOMY  IIaHy,  (DUKCHUpPOBATH
pe3ynbTaThl MOJYYEHHON 3aBHUCHUMOCTH B BHUJC TAaOIHI] U TPadUKOB,
JIEJIaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIICTOBAHUS

1.12

OPOBOJAUTH  KOCBEHHBIE  HM3MEpPEeHHs]  (PU3UYECKUX  BEJIUYUH:
IUTAHUPOBATh U3MEPEHUs, COOUPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY,
clenys TpPeIOKEHHOW WHCTPYKIHMH, U BBIYUCIATH 3HAYCHHE
BEJTMYMHBI

1.13

coOmoaTh MpaBWia TEXHUKKM O€30MacHOCTH Tpu  padore ¢
1a00paTOPHBIM 000PYIOBaHHEM

1.14

XapaKTCPHU30BaATh IIPUHIUIIBL HeﬁCTBHH HN3YyYCHHBIX HpI/I60pOB u
TCXHHUYCCKUX YCTpOﬁCTB C 0H0p0ﬁ Ha HUX OIIKMCaHU:A, HUCIIOJIb3yd
3HaHHS O CBOMCTBax (I)I/I3I/I"ICCKI/IX SIBIICHUH U HeO6XO,[[I/IMLIe
(I)I/ISI/I‘IGCKI/IG 3aKOHOMCPHOCTU

1.15

paciio3dHaBaTb MPOCTBIC TCXHUYCCKUC YCTpOﬁCTBa U HU3MCPUTCIIbHBIC
HpI/I60pLI o CXeMaM MU CXEMATUYHBIM PUCYHKAM, COCTABJIATH CXCMbI
QJICKTPUYICCKUX LIEIeil ¢ IOCIEI0BAaTEIbHBIM U napaJijieJIbHbIM
COCAMHCHUEM 9JICMCHTOB, pa3in4dast YCJIOBHBIC 0003HaYCHUS
OJICMCHTOB 3JICKTPUYCCKUX Lenei

1.16

NPUBOAUTH TNpUMEphl (HAXOAUTh HMH(POpPMALMIO O MpUMepax)




MPAKTUYECKOTO UCHOJIH30BAHUS (PU3MUYECKUX 3HAHUH B MOBCEHEBHOM
KU3HH Juis  oOecriedeHusi 0€30MacHOCTH Tpu  OOpalieHud ¢
npubopamMu ¥ TEXHHYECKHUMH YCTPOMCTBAMHU, COXPAHEHUS 3/10pPOBbS U
COOJTIO/ICHHSI HOPM IKOJIOTUYECKOTO TIOBEACHHSI B OKPYKAIOILEH cpezie

1.17

OCYILIECTBIIATH MOUCK UHPOpMALUU (PU3UUECKOTO COACPKAHUS B CETU
HHTepHeT, Ha OCHOBE HUMEIOIIMXCS 3HAHMM W IyTEM CpPaBHEHMS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBLICIATH HH(POPMALHUIO, KOTOpas
SIBJISIETCS TPOTUBOPEUMBOM UM MOXKET OBITh HEAOCTOBEPHOM

1.18

UCIOJIb30BAaTh IPU  BBHIMNOJIHEHWHM YYEOHBIX 3aJaHUN  HAy4yHO-
MONYJSIPHYIO JIUTEpaTypy (PU3MUECKOro cojepiaHus, CIPaBOUYHbIE
Marepuainsl, pecypcbl cetn VHTepHeT; BiageTe NpuUEMamMu
KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3zoBaHusl MH(GOPMALUK U3 OJHOM
3HAKOBOM CHUCTEMBI B APYT'YIO

1.19

co3/aBaTb COOCTBEHHbIE MMCbMEHHBIE U KPAaTKUE YCTHBIE COOOLICHMUS,
0000mas wHGOPMAIMIO W3 HECKOJIBKMX HCTOYHHUKOB (PU3UUECKOTO
COJIEp’KaHHsA, B TOM UHUCJIE MyOJIWYHO TMPEACTaBIATh PE3YIbTaThl
MPOEKTHOM WJIM HCCIEI0BATENbCKOW JAEATEIbHOCTH, IPU STOM
rPAaMOTHO HCIIOJIB30BAaTh WM3YyYEHHBIM MOHATUWHBIN amnmapar Kypca
(bu3HKH, COTPOBOK/IaTh BBICTYIJIEHUE MPE3eHTaluei

1.20

MPU BBHITIOJIHEHUH YYE€OHBIX MPOEKTOB M HCCICIOBAHUN (PH3UUECKUX
MPOIIECCOB pacTpeensaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTABJICHHBIMH  3aJadaMM, CJICOWTh 3a BBINOJHECHHEM ILIaHA
JNEUCTBUA W KOPPEKTHUPOBaTh  €ro, aJeKBAaTHO  OILICHUBATh
COOCTBEHHBIM BKJaJ B JIEATCIBHOCTh TPYMIBI, BBICTPANBATh
KOMMYHHUKATHBHOE B3aMMO/JICHCTBHE, TIPOSIBIISAS FOTOBHOCTE
paspeniath KOH()IUKTHI

9 KUIIACC

Kon
NpoBEPsSIEMOro
pe3yJabTaTa

IIpoBepsiemble NpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

1.1

HCIIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

pa3ianyaTh SABJICHUA IO OINHNCAHUIO HUX XAPAKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX TAHHOC (I)I/I3I/I‘ICCKO€ SABJICHUC

1.3

pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (PU3NYECKUX SBICHUHA B
OKpY)KaoIlleM MHUpEe, B TOM uucie (GU3NYECKUE SIBICHUS B MPUPOJIE,
IpPU ITOM TEPEBOJUTH MPAKTUYECKYIO 3a7auy B Y4eOHYIO, BBIICIATH
CYIIIECTBEHHBIE CBOMCTBA (MIPU3HAKHM) (PU3NYECKUX SIBICHUI

1.4

ONHCBIBATL H3YUCHHBIC CBOMCTBA Te€l H (I)I/BI/I‘-IGCKI/IG SBJICHHA,
HCIIOJIb3Y (bI/IBI/I‘-ICCKI/IC BCJIMYMHBI, IIpU OIMCAHUU TIPABUIIBHO




TPaKTOBaTh  (PU3MYECKHII  CMBICT  HWCHOJB3YEeMBIX  BEJIHYMH,
0003HaueHHS ¥ €AMHUIBI (PU3NYECKUX BEITMYUH, HAXOIUTH (OPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (PU3MYECKYI0 BEIMYMHY C JAPYTHMH
BEJIMYMHAMH, CTPOUTH TpadUKHd  HM3YUYEHHBIX  3aBHCHMOCTEH
(U3HYECKUX BEITMINH

1.5

XapaKTepU30BaTh CBOICTBa TeJl, (PU3MUECKUE SIBICHUS WU MPOLIECCHI,
UCIIONb3ysl M3Y4YCHHBIE 3aKOHBI, IIPM 3TOM [JaBaTb CIIOBECHYIO
(GopMyTHpPOBKY 3aKOHa W 3alHChIBaThb €ro MaTeMaTH4YeCKOe
BBIPAKECHHE

1.6

O0OBSICHATH (PM3MYECKHE MPOIECCHl U CBOICTBA TEN, B TOM YHCJIE U B
KOHTEKCTE€ CHUTyallMiid TMPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH TIPHYUHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOTMYECKUX MIaroB C IMOMOIIBI 2 — 3 W3y4YEHHBIX CBOICTBA
(u3nuecKux sBJIEHUHN, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemaTh pacdy€THbIe 3amadu (Omuparonmecss Ha cucTteMy w3 2 — 3
ypaBHEHUI), UCHONb3yd 3aKOHbl U (OPMYJIbI, CBSI3bIBAIOLIUE
¢u3nueckue BeNWYMHBI: Ha OCHOBE AaHaIW3a YCIOBUSA 3ajauu
3alMChbIBaTh KPAaTKO€ YCIOBHUE, BBIABIATH HEJOCTAIONIME  WIIU
M30BITOYHBIC JIAHHBIE, BEIOMPATh 3aKOHBI U (POPMYJIIBI, HEOOXOIUMBIE
JUIA pelleHusi, MPOBOJUTH PAacu€Thl M OIEHHBATh PEATUCTHUYHOCTD
MOJIyY€HHOTO 3HAYCHUS (PU3NUECKON BETHUUHHBI

1.8

pacro3HaBaTth NPOOJIEMBI, KOTOPbIE MOKHO PpEIIUTh IPHU MOMOIIU
(u3nUecKuX METOJIOB, HCIOJB3Ys OMMCAHUE WCCIIEAO0BAHUS, BBIICIATH
MpoBEpsieMOe TPEIOI0KEHNE, OLIEHUBATh MPABMIILHOCTh MOPSIKA
NPOBEJICHUS HCCIIEAOBaHMS, JeaTh BbIBOJbI, HHTEPIIPETUPOBATH
pe3ynbTaThl HAOIOICHUN 1 OTIHITOB

1.9

IPOBOJAUTH OIBITHl 0 HAOMIOAEHUI0 (U3NYECKUX SIBICHUM WIH
(u3MYECKUX CBOWCTB TEJN: CAMOCTOSTEIbHO COOMpPATh YCTaHOBKY M3
U30BITOYHOTO Habopa 00OpyHOBaHHWS, OMUCHIBATH XOJI OMBITA U €rO
pe3ynbTaThl, GOPMYIHPOBATH BHIBOIbI

1.10

NPOBOJUTh TPH HEOOXOJMMOCTH CEPHIO MPSIMBIX H3MEPCHHUH,
ompeneNssi CpelHee 3HAYCHUE H3MepsieMOd BennvyuHbl (PokycHoOe
paccTosiHue coOMparomel JUH3bI), 000CHOBBIBaTh BBIOOP crocoOa
U3MEpEeHHS (M3MEPUTEIBHOTO MPUOopa)

1.11

HOPOBOJUTH HCCIEIOBaHUE 3aBUCUMOCTEH (DM3NYECKUX BEIMYUH C
UCIIOJIb30BAHUEM TIPSMBIX M3MEPEHUN: IUIAHUPOBATh HCCIIEIOBAHUE,
CaMOCTOSITEJIbHO COOMpaTh YCTaHOBKY, (PUKCHpOBaTh pe3yibTaThl
HOJy4eHHOM 3aBUCHUMOCTH (U3MUECKUX BEIMYMH B BHJE TaOaULU
rpauKoB, JIeNIaTh BHIBOJIBI IO PE3YJIbTATaM UCCIIEA0BAaHUS

1.12

IMPOBOIUTD KOCBCHHBIC HU3MCPCHUA (bI/I3I/I‘leCI(I/IX BCJIIMYHH:
IIaHUPOBATh U3MCECPCHUA, CO6I/IpaTB SKCIICPUMCHTAJIbBHYHO YCTAHOBKY
W BBIIOJHATE HW3MCPCHUA, CICAYS HpCﬂHOH(CHHOﬁ HHCTPYKIHUH,
BBIYUCIIAITh 3HAUCHUC BCJIHWYMHBI W AHAJIU3UPOBATH IIOJIYYCHHBIC




pe3yJbTaThI C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

coOmonaTh TMpaBWjia TEXHUKH O€30macHOCTH Tpu  padbore ¢
71a00paTOpPHBIM 000PYIOBAHUEM

1.14

pa3nuyaTtb OCHOBHBIC NMPHU3HAKK HM3YYEHHBIX (DU3MUECKHX MOJeNeil:
MaTepHaibHask TOYKa, a0COIIOTHO TBEPIOE TEJNO, TOUYCUHBIH HCTOYHHUK
CBETa, JIyd, TOHKAas JIMH34, IJJAHETapHAas MOJENb aToMa, HYKIOHHAs
MOJEJIb aTOMHOTO A1pa

1.15

XapakTepu30BaTh MPHUHIUIBI JEHCTBHS HW3YyYEHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONMCAHUSA, HCIOJb3YS
3HaHUSI O CBOMCTBaX (PU3WYECKUX SABJICHHUH U HEOOXOJAUMbIE
(u3nueckrue 3aKOHOMEPHOCTH

1.16

HCIIOJBb30BATh CXEMBl W  CXEMaTUYHbIE PUCYHKHM H3yYEHHBIX
TEXHUYECKUX YCTPOWCTB, U3MEPUTEIIBHBIX npuOopoB u
TE€XHOJIOTMYECKUX IPOLIECCOB MPHU PEUICHUH Y4eOHO-TIPAKTHUUECKUX
3a/1a4, ONTHYECKHUE CXEMBI Ul OCTPOCHUS U300paKeHUN B TIOCKOM
3epKajie ¥ coOMparoei TuH3e

1.17

MPUBOJUTh TpUMEphl (HaXoAWTh HWHMOPMALKMIO O MpUMeEpax)
MPaKTUYECKOTO UCIOIb30BaHUs (PU3MUECKUX 3HAHUHN B TIOBCEIHEBHOM
KU3HU JUia  oOecrmiedeHus Oe30MacHOCTH Tpu  OOpalieHun C
npuOOpaMy ¥ TEXHHYECKHUMH YCTPOMCTBAMHU, COXPAHECHUS 3/I0POBBS U
COOITIOJICHHSI HOPM KOJIOTUYECKOTO TIOBEICHUS B OKPY)KaIOIIEH cpefie

1.18

OCYILIECTBIISTh MOUCK MHPOPMAINH (HU3HUECKOTO COAEPKAHUS B CETU
HNutepuer, camocTosTenbHO (GOPMYIHPYS TOMCKOBBIM  3arpoc,
HaXxOJUTh IMYTH  OMNpEAETCHUS  JOCTOBEPHOCTH  MOJy4YECHHOM
uH(GOPMAIlMM Ha OCHOBE HMMEIONIMXCS 3HAHMM M JOMOJHHUTENbHBIX
UCTOYHUKOB

1.19

UCIIOJIb30BAaTh IPU  BBHINOJHEHUHM Y4eOHBIX 3aJaHUil  Hay4dHO-
HNOMYJISPHYIO JIUTEPATYpy (PU3HUECKOrO COJAEpIKAaHUS, CIPABOYHBIC
MmaTepuaibl, pecypcbl cetu HWHTepHer; BmageTh npuéMamu
KOHCIEKTUPOBAHUS TEKCTa, MmpeoOpa3oBaHus HHGOPMAILIUU U3 OJTHOU
3HAKOBOW CHUCTEMBI B APYT'YIO

1.20

CO3/1aBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHbIE COOOIIEHUS Ha
OCHOBE HH(pOpPMAlMU M3 HECKOJBKUX HCTOYHUKOB (PU3UUYECKOrO
coJiepkKaHus, MyOIMYHO NPEACTaBIATh PE3yJabTaThl MPOEKTHONW WIIU
UCCIIEIOBATEIbCKOM  AEATENBHOCTH, TPU  OTOM  I'PAMOTHO
MCIIOJIb30BaTh N3YYEHHBIN MOHATUIHBIN anmapar u3y4aeMoro paszaena
(GU3MKH M CONMPOBOXKJAATh BBICTYIUIGHHWE IIpEe3eHTalMed ¢ yuéToM
0COOEHHOCTEH ayTUTOPUU CBEPCTHUKOB

1.21

ITpU BBITNIOJIHCHUHN y‘Ie6HBIX IMPOCKTOB U HCCJIeI0BaHUM (I)I/ISI/ILIGCKI/IX
IMpoLeCCOB pacupeaCiIATb 0053aHHOCTH B rpynme B COOTBETCTBHUU C
INOCTaBJICHHBIMHU  3aJadaMH, CJICIUTb 3a BbIINOJHCHHCM IIJIaHa
JIercTBUi n KOPPCKTUPOBATH €ro, aICKBAaTHO OLICHUBATh




COOCTBEHHBI  BKJIAJ

B

JACATCIIBHOCTD

KOMMYHHUKATHBHOC B3aI/IMOI[€I\/‘ICTBI/I€,

paspemars KOHQIHKTHI

TPYIIIBL,
IIPOSIBIISIS

BBICTPAaNBaTh
TOTOBHOCTB




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaena

Konx

3JIEMECHTA

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3HKA U EE POJIb B IIOBHAHUU OKPYXKAIOILIETO MUPA

1.1

®usuka — Hayka O npupoje. SIBieHus npUPOABL
®u3nyecKkue  SABICHHS: MEXaHMYECKHE, TEIUIOBBIE,
JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC

1.2

Ouznuyeckue BenuuuHbl. M3Mepenue — usmueckux
BenmuuuH.  Dusuueckue  npubopel.  [lorpemHocTh
n3MepeHuil. MexayHapoHas CUCTEMA €IMHUIL

1.3

EcTecTBeHHOHayuHBI METOA TO3HAHWS: HAOJIOJEHUE,
MOCTAaHOBKA HAy4YHOT'O BOMPOCA, BBIABUKEHHE THIOTE3,
OKCIIEPUMEHT 10 TMPOBEPKE THUMOTE3, OOBICHEHHE
HaOJIIOaeMOTO SIBJIICHUSI

1.4

Onucanne PU3NUECKUX SBJICHUN C TIOMOIIBIO MOIETIeH

1.5

[IpakTrueckue paboOTHI:
N3Mepenne paccTosiHUM.
N3mepenne 00bEMa )KUAKOCTH B TBEPIIOTO Tea.
Ornpenenenne pa3MepoB MAJIbIX TEJ.
N3mepenne temrepaTypsl pU MOMOIIH KUJKOCTHOTO
TEPMOMETPA U TaTYMKA TEMIIEPATYypPhI

INEPBOHAYAJIBHBIE CBEJEHMA O CTPOEHNU BEIIIECTBA

2.1

CTpOCHI/Ie BE€IIECTBA: AaTOMbl MW  MOJICKYJIBI, HX
PasMcEpHhI. OHBITBI, AOKa3bIBAIOMIUE OJUCKPETHOEC CTPOCHHUEC
BCIICCTBA

2.2

JlBwxenne dactuil BemectBa. CBS3b  CKOPOCTH
JBW)KCHUS  YaCTHIl C  Temrmeparypoil. bpoyHoBckoe
nBUKeHHe, MU y3ust

2.3

BSaHMOI[efICTBHe JacTull BCHIECTBA: IIPUTAKCHUC U
OTTAJIKUBAHHC

2.4

ArperaTHble COCTOSIHUSI BEIECTBA: CTPOCHUE Ta30B,
KUAKOCTEM M TBEPABIX  (KPUCTAIMUECKHX)  TeJl.
B3auMocBs3p MeXAy CBONCTBaAaMH BEIECTB B Pa3HbBIX
arperaTHbBIX COCTOSIHUSAX W HMX AaTOMHO-MOJIEKYJISPHBIM
CTPOEHUEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUI BO/IBI

2.6

[IpakTuyeckue paboOThI:




Ouenka 1uaMeTrpa aroMa METOJAOM psAoB  (c
UCTIOJIb30BaHueEM (poTorpaduii).

OnbITel 1O HAOJIOJCHUIO TEIUIOBOTO PaCIIUPEHUS
ra3os.

OnpiTbl 1O OOHApPYXKEHUIO  JEUCTBUA  CHII
MOJIEKYJISIPHOTO TTPUTSIKECHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

Mexannudeckoe JIBUKECHUE. PaBHoMepHOE 51
HEPAaBHOMEPHOE JABUKECHHE

3.2

Ckopoctb. CpenHsisi CKOpPOCTb HpPU HEPABHOMEPHOM
IBIKEHUH. Pacdér myTu U BpeMeHH JBUKCHUS

3.3

SBnenune uHepuuu. 3akoH uHepuuu. B3aumopeiicTBue
TeJ KaK NpUYMHA W3MEHEHUS CKOPOCTH JBUKEHUS TEIL
Macca kak Mepa HUHEPTHOCTH Tejla

3.4

IInoTHOCTH BEIIECTBA. CBi13p INIOTHOCTHU C
KOJIMYECTBOM MOJICKYJI B €IUHUILIC 00BéMa BCIICCTBA

3.5

Cuiia KaK XapaKTepUCTHUKa B3aMMOICUCTBUS TEI

3.6

Cuna ynpyroctu u 3akoH ['yka. M3mMepeHue cuibl C
IIOMOIIIBIO TMHAMOMETpPA

3.7

SBnenue TAroTeHUs U cuia TsbkecTu. Cuila TSDKECTH
Ha Jpyrux miaHerax. Bec tena. HeBecomocTh

3.8

Cuna tpenusi. TpeHHE CKOJBKEHUS W TPEHHUE TOKOSI.
TpeHue B mpupoie U TEXHUKE

3.9

Clio’)keHue Cwui, HalpaBJICHHBIX MO OJHOW MPSIMOIl.
PaBHOelicTBYIOIIAS CHIT

3.10

[TpakTrueckue pabOTHI:

Onpenenenre CKOPOCTH PaBHOMEPHOIO  JBIKEHUS
(mapyka B KUAKOCTH, MOJENU  DJIEKTPUUECKOTO
aBToMOOWIsE M Tak ganee). OmnpeneneHue cpenHein
CKOPOCTH CKOJIbKEHHUS Opycka WIM IIapuka 10
HAaKJIOHHOM  miockoctd. OmnpeneneHue  IMIOTHOCTU
TBEPAOTO Tena. OnbITHI, JIEMOHCTPHUPYIOIINE
3aBUCHUMOCTbH pacTsDKeHUs (IedopMaiiuu) Mpy>KUHBI OT
OPWIOKEHHOW  cuibl.  OMBITBL,  JEMOHCTPUPYIOILIUE
3aBUCHUMOCTb CUJIbI TPEHHUSI CKOJIBKEHUS OT Beca Tella U
XapakKTepa CONMPUKACAIOIINXCS MTOBEPXHOCTEM

3.11

du3ndeckue SBJICHUSI B npupoac: NpuMeEpbl ABUKCHUA C
Ppa3sjInYHbIMU CKOPOCTSAMHU B JKMBOM M HEXKUBOU puponae,
JIEVCTBUE CUIIBI TpCHUA B ITPUPOAC U TCXHUKC

3.12

Texaudeckue YCTpOﬁCTBaZ AAHAMOMCTpP, MO ATIHUITHUKA

JIABJIEHUE TBEP/BIX TEJL, )KUJIKOCTEN 1 TA30B




4.1

Hasnenune TBEpAoro tena. CrocoObl YMEHBUICHUS H
YBCIMYCHHUA OABJICHUA

4.2

JlaBienue raza. 3aBUCUMOCTD JIaBJICHUS T'a3a OT 00bEMA,
TEMIIEPATyphl

4.3

[lepenaua naBneHust TBEPABIMH TEJIAMH, KUAKOCTAMHU U
razamu. 3akoH [lackais. [THeBMaTHUeCKHEe MaIlIHBI

4.4

3aBUCUMOCTE JaBJICHUS KNOKOCTHU oT FJIY6I/IHBI.
I'mapocraTtuyeckuii mapanokc. CooOmaronmecs coCyapl.
FI/II[paBJII/ILIeCKI/Ie MCEXaHU3MBbI

4.5

AtMmocdepa 3emnu u atmocheproe naBnenue. [Ipuannbl
CYIIIECTBOBAHUS BO3AYIIHOW o00o0mouku 3emin. OmbIT
Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JaBJIECHUS OT
BBICOTEI HaJl YPOBHEM MOPA

4.6

Nsmepenue atmocdepHoro naBnenus. [Ipubopsr s
U3MEpeHus: aTMOC(HEPHOTO TaBJICHUS

4.7

JleficTBue XUAKOCTHM M Tra3a Ha NOTPYKEHHOE B HHX
Teno. BelTankuBaromas (apxumenoBa) cuia. 3aKoH
Apxumena

4.8

[InaBanue ten. Bo3nyxonnaBanue

4.9

[IpakTrueckue paboOTHI:

HccnenoBanne 3aBHCMMOCTH Beca Tejla B BOAE OT
00béMa TOTPYKEHHOM B KHUIKOCTh YacTH TeJa.
OnpeneneHre BHITAIKUBAIOIIEH CUJIbI, TEHCTBYIONIEH Ha
TeI0, TOrpykEéHHOe B  JKUAKOCTh.  [IpoBepka
HE3aBUCUMOCTH BBITAJKUBAIOIIEH CHUJIbI, JACHCTBYIOIICH
Ha TeJNO B JKHAKOCTH, OT Macchbl Teaa. OIbBITHI,
JEMOHCTPHUPYIOIIUE  3aBUCHUMOCTh  BBITAJKHBAIOIICH
CHUJIBI, JICHCTBYIOIIEH Ha TEJIO B JKUIKOCTH, OT 00BEMa
MOTPY)KEHHOW B JKUJKOCTh YacTU TeJIa U OT IUIOTHOCTH
JKUIKOCTH. Koncrpyuposanue apeoMerpa HIIH
KOHCTPYMpOBaHHWE  JIOJAKM W  oOmpeneneHue  eé
rpy30M0IBEMHOCTH

4.10

dusnyeckue  SBJICHHS B [PUPOJC:  BIUSHUC
aTMOC(EpPHOTO JIABIICHHUS HA KUBOW OPraHM3M, IJIABAHUE
pBIO

411

Texnudyeckne YCTpOWCTBA: COOOIIAIONINECS COCYIbI,
YCTPOMCTBO BOJOIIPOBOJA, THUIPABIMYECKUNA IIpecce,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HAcCOC,
apeoMerp

PABOTA, MOIIHOCTD, DHEPT' A

5.1

Mexannyeckas paborta

5.2

MexaHu4deckass MOIITHOCTh




5.3 [IpocTele MeXaHM3MBI: pbluar, OJOK, HaKJIOHHAs
' 10ckocTh. [IpaBuio paBHOBecHs pblyara
5.4 [IpumeHnenue npaBuia paBHOBECHS pblyara K 0JI0Ky
«3onmotoe  mpaBwio»  MexaHukH.  Koaddunument
9.5 10JIE3HOTO NecTBUS MEXaHHU3MOB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToreHuumanpHas SHEPTUM TeJa, TOIHATOTO HaJ 3eMIIEN
o.7 Kunerndeckas sneprus
58 [lonnass mexaHudeckas »Heprusi. 3aKOH U3MEHEHUs U
' COXPAaHEHUS MEXaHUYECKON IHEPrUU
[IpakTnueckue pabOTHI:
Onpenenenve  paboTbl  CWJIBI  TpPEeHUS  TpHU
59 PaBHOMEPHOM  JIBIDKEHHUM Tejda [0 TOpPU30HTAIBHOM
' NOBEpXHOCTHU. VccnenoBanre yclnoBHi paBHOBECHS phlyara.
Nsmepenune KII/] HakimoHHOM miiockocTu. M3ydenne 3akoHa
COXPAaHEHHUS MEXaHUUYECKOH IHEPTUH
5.10 Odusnyeckue SBJICHHS B NPUPOJE: pbIYard B Tele
' YeoBeKa
TexHuyeckue yCTpOMCTBA: phIYar, TMOJBHXKHBIM U
5.11 HETOJBUKHBIN OJOKH, HAKJIOHHAS TUIOCKOCTb, MPOCTHIC
MEXaHHU3MBbI B OBITY
8 KIIACC
Kon Kon
IIpoBepsieMble 3JIeMeHTHI COAEPKAHUS
pas3jiena 3JieMeHTa
TEIUIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHMSI  MOJIEKYJISIPHO-KMHETHYECKON
6.1 TEOpUU CTPOCHMsI BemecTBa. Macca u  pa3Mepsl
' MoJieKkyld.  OnbIThl, MOATBEP)KIAIOIIUE  OCHOBHBIE
MOJIO’KEHUS MOJIEKYJIIPHOKUHETHYECKON TEOPUH
Mopenn  TBEpIOro, JKUAKOTO W Ta3000pa3HOTO
6.2 cocTosiHMM BemecTBa. Kpucramimdeckue u amopgHbIe
6 Tena
OObsicHEeHHEe CBOWMCTB T'a30B, JKUAKOCTEH U TBEPIBIX Tel
6.3 Ha OCHOBE IIOJIOKEHUN MOJIEKYJIIPHOKUHETHUECKON
TEOpUN
6.4 CMaunBaHue U KallWJISIPHBIE SBJICHUS
6.5 TemoBoe pacmMpeHue u cxaTue
6.6 Temneparypa. CBsA3b TeMmIepaTyppl €O CKOPOCTBIO




TCIIJIOBOT'O ABUXKCHUA YaCTHUIL

6.7

Buytpennss sueprusi. CriocoObl U3MEHEHHsI BHYTPEHHEN
SHEPrUu: TEIIONepeaaya U COBEpIIEHUE PadOThI

6.8

Buael Tenmonepegaun: TEIIONPOBOAHOCTh, KOHBEKLIHS,
W3JIyYEHUE

6.9

KomnyectBo  TemoTel. YaenpHas — TEIUIOEMKOCTH
BEIIECTBA

6.10

TeriooOMeH M TEIIOBOE paBHOBECHE. Y paBHEHUE
TEIIOBOTO OajaHca

6.11

[InaBnenue u oTBepAeBaHNE KPUCTATUIMUECKUX BEIIECTB.
VYenbHasg TeI1oTa INIABJICHUS

6.12

[TapooOpazoBanne U  KoHzaeHcanus. Vcmapenwue.
Kunenune. VYaenbHas  Temiorta  mapooOpa3oBaHUS.
3aBUCHUMOCTb TEMIIEpaTypbl KUIEHUS OT aTMOC(EpPHOro
JTaBJICHUS

6.13

BiraxxHOCTB BO311yX2

6.14

DOHeprus TOIUIMBA. Y IeJIbHAs TEMI0Ta CrOPaHUs

6.15

[Ipunnunsr  pabotel  TeroBbix asurarenei  KIIJ
TEIUIOBOTO ABUrareis. TemoBble OBUTAaTeId M 3allATa
OKpY>Kalolleu cpeibl

6.16

3aKOH COXpaHEHHs U MPEBPAIleHUs] SHEPTUH B TEIJIOBBIX
nporeccax

6.17

[IpakTrueckue paboOTHI:

OnpITBl 1O  OOHApY)KEHHIO  JCHCTBUS  CHJI
MOJIEKYJISIPHOTO MTPHUTSKCHHUS.

OnbITEl TIO BBIPANIMBAHUIO KPHCTAUIOB MOBAPCHHOM
COJIM WJIH caxapa.

OnpITel 1O HAOJIIOJCHUIO TEIUIOBOTO PACIIUPEHHUSI
ra30B, KHUJIKOCTEH U TBEPBIX TEIL.

Omnpenenenue JaBleHUs BO3/lyXa B OajIOHE MIMPHIIA.

OnBITHI, JTEMOHCTPUPYIOIIUE 3aBHCHUMOCTH JIaBIICHUS
BO3/yXa OT ero 00b&Ma 1 HarpeBaHuUs WU OXJIKICHHUS.

[IpoBepka TMNOTE3bI JTUHEHHOW 3aBUCHUMOCTH JJTUHBI
CTOJIOMKa JKUAKOCTH B TEPMOMETPUYECKON TpyOKe OT
TEMIEPATYPHI.

Habmronenne n3aMeHeHnsl BHYTpEHHEH SHEPTUU Teja B
pe3ynpTaTe Teronepeaayu U paboThl BHEITHUX CHUIL.

UccnenoBanue SIBIICHUS TerooOMeHa npu
CMEIIMBAaHUH XOJOIHOU U TOpsiueld BOBI.

OnpeneneHre KOMUYECTBA TEIJIOTHI, TMOIYYEHHOTO
BOJOW TIpU TEIUIOOOMEHE C HarpeTbiM METATHYeCKUM
[UTHH]IPOM.




Ornpezenenue yaelbHOM TEIIOEMKOCTH BEIIECTBA.
HccnenoBanue npoiiecca ucnapeHusl.
Omnpenenenre OTHOCUTENIBHOM BIaKHOCTH BO3/yXa.
Onpenenenre yaenbHONW TEIUIOTHI IIJIaBJICHUS JIbJA.

6.18

dusnyeckue SBICHUS B NPUPOJAE: TOBEPXHOCTHOE
HATSDKEHHE W KalmWULIpHBIC SBICHHS B IPUPOE,
KpPHCTAJUIBI B Tipupoze, u3nydenne ColHIa, 3aMep3aHue
BO/I0EMOB, MOPCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa,
WHesl, CHera.

6.19

TexHuyeckue  yCTpPOMCTBA:  KalWLIAPBL,  IPUMEPHI
WCIIOJIb30BAaHNS KPHUCTAIJIOB, JKUJIKOCTHBIA TEPMOMETP,
JATYMK TEMIEPATYpbl, TEPMOC, CHCTEMA OTOIUICHUS
JIOMOB, THUTPOMETpPBI, NCHUXPOMETp, MapoBas TypOuHa,
JIBUTaTeIb BHYTPEHHETO CTOPaHUsI.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnekTpusanus Teil. [[Ba poja 3IeKTpUYECKUX 3apsiIoB
Bs3aumopeiictBue 3apspkeHHbIX  Ten.  3akoH  Kynona
7.2 (3aBHCHMOCTH CHITBI B3aUMOJICHCTBHS 3aPSDKCHHBIX TN OT
BEJTMUUHBI 3aPSI0B M PACCTOSHHS MEX/Ty TeJIaMH )
DnekTpuyeckoe nosie. Hanpssk€HHOCTh 3JIEKTPUYECKOTO
7.3 noys. [IpuHOMI CyNeprno3uiuy 3JIEKTPUUECKUX TOJeH
(Ha KaYECTBEHHOM YpPOBHE)
Hocutenn »snekTpuyeckux 3apsgoB. JIEeMEHTapHBIN
7.4 anekTpuueckuit 3apsaa. Crpoenue aroma. [IpoBogHuKH U
TDIIEKTPUKU
7.5 3aKOH COXpaHEeHHMsI IJEKTPUUECKOTO 3apsiia
76 DJIEKTPUYECKU  TOK.  YCIOBHSL  CYIIECTBOBAHMS
' ANEKTPUYECKOT0 TOKA. VICTOUHMKH MOCTOSTHHOTO TOKA
HeiictBus ANEKTPUYECKOTO TOKa (TerioBoe,
7.7 XMMHYECKOE, MAarHuTHOE). DJEKTPUYECKUH TOK B
KUAKOCTSAX M razax
78 Onektpuueckas wnenb. Cuia Toka. ODJIEKTPUUECKOE
' HAPSHKEHHUE
29 ComnpoTuBieHue MIPOBOIHUKA. YaensHoE
' COTIPOTHUBJIEHUE BELIECTBA
7.10 3akoH OMa 11 y4acTKa LeH
711 [locnenoBarenbHOE W MapajulebHOE  COEAMHEHUE
' POBO/THUKOB
712 PaGora M MOLIHOCTH 3JEKTPUYECKOTO TOKA. 3aKOH
' Jlxoyns — Jlenia
7.13 DJeKTpUYecKue LeNnu M MOTPEOUTENTH 3SIEKTPHYECKON




sHepruu B ObiTy. KopoTKoe 3ambIkaHue

IlocTosaHHbIE MarHuUTbl. B3anMoIelcTBUE NOCTOSHHBIX

7.14
MarHuTOB
715 MaruutHoe mnoje. MarHuTHoe 1oJie 3€MIM U €ro
' 3HAUCHUE IS JKU3HU Ha 3emire
216 OmneiT Opcrena. MarHuTHOE 110JI€ 3JIEKTPUUECKOTO TOKA.
' [IpumeHeHue 31eKTPOMarHiToB B TEXHUKE
JlelicTBME€ MAarHWTHOrO IMOJS HA MPOBOJHUK C TOKOM.
717 DNeKTpoABUTraTeNb MOCTOSHHOTO ToKa. Vcrnosib3oBaHue
' JJIEKTPOJIBUTATENIE B TEXHUYECKHX YCTPOMCTBAaX M Ha
TpaHCIIOPTE
718 Oneitel  @apanes.  SBiaeHWe  AIEKTPOMArHUTHOU
' unaykin. [pasuo Jlenia
DIIEeKTPOTEHEPATOP. Crioco0m1 TIOJTYYEeHHS
7.19 3JIEKTPUYECKON SHEPIUu. DJIEKTPOCTAaHIIMA ~ HA
BO300HOBJISIEMBIX HCTOYHUKAX SHEPTUU
[IpakTnueckue pabOTHI:
OnpIThl 0 HAOTIOACHUIO DIEKTPU3ALUHN TEJ MHIYKIIHeH
Y TIPU COTIPUKOCHOBEHHH.
UccnenoBanue ACUCTBHUS AIEKTPUYECKOTO TOJIST  Ha
IIPOBOJIHUKH U TUDJIEKTPUKH.
COopka ® TIpoBepKa pabOTHl DJIEKTPUUYECKOU IIETH
MOCTOSIHHOTO TOKA.
W3mepenne 1 peryinupoBaHUe CUIIbI TOKa.
W3mepenne u peryinupoBaHue HapsHKEHUS.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UAYLIETO Yepes3
PEe3UCTOp, OT CONMPOTUBJICHUS PE3UCTOPA U HAIPSHKEHUS
Ha PEe3UCTOpE.
OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh
7.20 3JIEKTPUYECKOTO CONPOTUBIIECHUS IPOBOJHUKA OT €ro

JUIMHBI, IJIOIAH TONIEPEYHOr0 CEYEHUs U MaTepHaa.
IIpoBepka mpaBuia CIOKEHUS HANPsDKEHUN IIpU
IIOCJICZIOBATEIIBHOM ~ COCIMHEHUU JIBYX PE3UCTOPOB.
IIpoBepka mpaBwiia A1 CWJIbl TOKA NPU MApajuIeIbHOM
COeUHEHUU  pe3uctopoB.  Ompenenenue  paboOThI
JJIEKTPUYECKOTO  TOKA, MIYLIEro 4Yepe3 pPEe3MCTop.
OnpeneneHne  MOIIHOCTH — JIEKTPUYECKOTO  TOKA,
BBIIICIIIEMON Ha pesuctope. MccnenoBanue 3aBUCUMOCTH
CUJIBI TOKA, MIYLIErO 4Yepe3 JIAMIIOYKY, OT HalpsLKEHUS
Ha Hell. Onpenenenue KIIJ[ HarpeBarens. MccnenoBanue
MAarHuTHOTO B3aMMOJCHCTBUSA IOCTOSIHHBIX MAarHUTOB.
N3yuenne MarHuTHOIO MOJIS IOCTOSTHHBIX MArHUTOB IIPU
uxX oOwvenuHeHMM M pasgeneHud. MccnenoBanue




JEMCTBUS IEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OnepIThl,  JIEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI
B3alMOJICHCTBUS KaTYyIIKU C TOKOM M MarHUTa OT CHJIbI
TOKa M HalpaBleHUs TOKa B Karymike. l3yuenue
JEMCTBUSI MarHUTHOTO MOJISI HA IMPOBOJHUK C TOKOM.

Koncrpynpopanue u N3y4EeHUE paboThI
3JIEKTPOABUTATEIIS. H3mepenne KITA
JJIEKTPOIBUTATEILHOMN YCTaHOBKHU. OnbITh o

WCCIICIOBAHUIO SIBJIEHUS AJIEKTPOMArHUTHON WHIYKIUU:
WCCIIEIOBAHUE HM3MEHEHUN 3HAYCHHS W HalpaBJICHUS
WHIYKIIMOHHOTO TOKa

7.21

Odusnyeckue SBICHUS B TPUPOJE: DIJICKTPUUCCKUE
SIBJICHUS B aTMOC(l)CpC, QJICKTPUYCCTBO KHBBIX
OpraHM3MOB, MarHUTHOE TOJIe 3eMJTH, Apend MOJIFOCOB,
POJIb MarHUTHOT'O IIOJIA JJIA XKM3HU Ha 3CMJ'Ie, MOJIAPHOC
CUsSIHUC

7.22

TexHn4ecKknue yCTpPOMCTBA: 3JIEKTPOCKOIl, aAMIIEPMETP,
BOJIBTMETP, PEOCTaT, CYETUUK DIEKTPUUECKON IHEPTUH,
JNIEKTPOOCBETUTEbHBIE ~ MPUOOPBI,  HarpeBaTeIbHbIE
AIEKTPOTPUOOPHI (IpuMepsr), ANEKTPUUECKHIE
IIPEIOXPAHUTEIHN, DIIEKTPOMArHUT, SJIEKTPOJBUTATEIb
IIOCTOSIHHOTO TOKA, T€HEPATOP MOCTOSHHOTO TOKA

9 KIIACC
Kon
Konx snementa [IpoBepsieMbIe 3JIEMEHTHI COCPIKAHHS
paznena
MEXAHWYECKUE SIBJIEHU A
8.1 MexaHudeckoe JBIKEHHE. MarepuanbHas —TOYKa.
' Cucrema oTcuéra
8.2 OTHOCHTENBHOCTh MEXaHUYECKOTO JABHKECHUS
8.3 PaBHOMEpHOE NPSIMOJIMHEHOE TBIKEHHE
HepaBHomepHOe NPSMOJIMHEIHOE JIBIDKCHHE.
8 8.4 CpenHsis W MIHOBEHHass  CKOpPOCTb  Tela  IpHU
HEpaBHOMEPHOM JIBUKEHUU
85 YckopeHue. PaBHOyCKOpEHHOE MIPSAMOJIMHEWUHOE
' IBIDKEHUE
8.6 CBoboanoe nagenue. OneiTel ["amunes
PaBHOMepHOe ABMXKEHHE 10 OKpY)XHOCTH. [lepuon u
8.7 yacTtoTa oOpamieHus. JluHelHas M yrioBas CKOPOCTH.

LlenTpOocTpeMUTENBHOE YCKOPEHHE




8.8

IIepssiii 3axk0H HproToHa

8.9 Bropoii 3akon HeroTrona
8.10 Tpernii 3akoH HeroToHa
8.11 [TpuHIMI Cynepno3uiuy CUil
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 Cuna TpeHUs: CWIa TPEHHS CKOJBKEHUS, CHIIA
' TPEHHUSI TIOKOSI, IPYTHE BUJIBI TPEHUS
8.14 Cuna TsXKECTM W 3aKOH BCEMHUPHOTO TATOTCHUSI.
' Vckopenue cBoOOIHOTO MaaeH st
8.15 JBuxenne  mmaHer  Bokpyr  Connma.  IlepBas
' KOCMHYECKasi CKOPOCTh. HeBecoMOCTh 1 meperpy3ku
8.16 PaBHoBecue  MmaTepuanbHOW — TOUKH.  AOCOIIOTHO
' TBEPJI0E TENO
8.17 PaBHOBecue TBEpPIOro Tena € 3aKPEIJIEHHOW OChIO
' BpaiieHusi. MoMeHT cuiibl. LIeHTp TsxkecTn
8.18 Nmnynsc Tena. U3menenne nMirynbea. IMnynse cumsl
8.19 3aKOH COXpaHCHHS HMITYJIbCa
8.20 PeaktuBHOE ABIKEHNE
8.21 Mexanundeckasi paboTa U MOIITHOCTh
8.9 PaGota cunm Tsbkectn, ympyroctu, TpeHus. CBs3b
' SHEPIMU ¥ PAOOTHI
8.93 [loTenumanbHas dSHeprus Tena, MOAHIATOTO  Hal
' TIOBEPXHOCTHIO 3eMII
8.24 [ToTeHnmanpHass SHEPTUS CKATON TPYKUHBI
8.95 Kunernueckass sHeprusi. Teopema 0 KHUHETHYECKOU
' SHEPIUU
8.26 3aK0oH COXpaHEHUsI MEXaHUYECKON YHEPTUU
[IpakTuueckue pabOTHI:
Omnpenenenue cpefaHell CKOPOCTH CKOJIBXEHHUS Opycka
WIA JBIDKEHUS IlIapuKa 1O HAKJIOHHOW IIOCKOCTH.
Omnpenenenre yCKOpeHUsl Tela MPH PaBHOYCKOPEHHOM
JBUKEHUH 110 HAKIIOHHOM TMJIOCKOCTH.
HccnenoBanue 3aBUCHUMOCTH IMYyTH OT BpPEMEHH MIpH
8.97 PaBHOYCKOPEHHOM JBM)KEHUH 0e3 HayaJlbHOM CKOPOCTH.

HpOBepKa THUIIOTE3bI: €CJIN IIpU PABHOYCKOPECHHOM
JABHMKCHUNU 0c¢3 HayvaJIbHOM CKOpPOCTH TIYTU OTHOCATCA
KaKk pian HEYETHBIX quceii, TO COOTBCTCTBYIOIINC
IMPOMCIKYTKH BPpEMCHU OJJUHAKOBLI.

HccnenoBanue 3aBUCUMOCTH CHUJIBbI TPCHUS CKOJIbKCHU
OT CHJIBI HOPMAJbHOI'O  JaBJICHUA. Ol'[peI[eJ'ICHI/IC
KOS(I)(I)I/II_II/ICHTa TPCHUA CKOJIbXKXCHUA. Ol'[peI[eJ'ICHI/IC




KECTKOCTH TpYKUHBL. OnpeneneHue padOThl  CHIIBI
TPEHMsI TNpU PABHOMEPHOM JIBIKEHUM Tejla IO
TOPU30HTAIBHOW TOBepxHOCTH. OrmpeneneHue pabOTHI
CUIBl  YOPYIOCTM  NpH  NOAbEME  Ipy3a  C
UCIIOJIb30BAHUEM  HEMOJBIKHOTO U IOABHKHOTO
0J10K0B

dusnyeckre SIBICHUS B mpupoac: NpuJIMBbl U OTIIUBBEI,

8.28 nBukeHue 1uiaHeT COJHEYHOM CHUCTEMBbI, PEaKTUBHOE
JIBM)KEHUE KUBBIX OPraHU3MOB
8.99 TexHuueckue  yCTpOMCTBA:  CHOMAOMETP, JAT4YUKH

IIOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHUWYECKUE KOJIEBAHUA 11 BOJIHBI

9.1

KonebarenbHoe nBuxenne. OCHOBHbIE XapaKTEPUCTUKU
KoJe0aHui: epro, 4acToTa, aMIIUTy1a

9.2

Maremarnueckuit 51 MIPYXUHHBIN MAasITHUKH.
[IpeBparenne sHEPTrUM NMPH KOJIEOATETHHOM JBUKECHUN

9.3

3aryxatomue KkoJsiebaHus. BwIHYXIIeHHBIE KOJICOaHMS.
Pe3onanc

9.4

Mexanndeckne BoOJHEL CBoicTBAa MEeXaHWMYSCKUX BOJIH.
[IpononbHbIE W TOTIEpEYHBbIE BOJIHBL. J[JIMHA BOJHBI U
CKOpPOCTh €€ pacnpocTpaHeHUs. MexaHW4YeCKre BOJIHBI
B TBEPIOM TeJI€, CCICMUYECKHE BOJIHBI

9.5

3ByK. ['poMKOCTB M BbICOTA 3ByKa. OTpakeHHE 3ByKa

9.6

NHuppa3Byk u yapTpa3Byk

9.7

[IpakTrueckue pabOTHI:

OmnpeneneHne 4acTOThl M IepuoAa  KoJieOaHWI
MaTeMaTUYEeCKOr0 MasiTHHKA.

OnpeneneHne 4acTOThl M IepuoAa  KoJieOaHUI
NPY>KUHHOTO MasTHUKA

HccnenoBanne 3aBUCUMOCTH  Iepuoda  KoJieOaHWI
MOJIBEICHHOTO K HUTU TIpy3a OT JJIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH  IepuUoJa  KoJIeOaHHUI
NPYKMHHOTO MasTHHUKAa OT Macchl Tpy3a. [IpoBepka
HE3aBUCHMOCTH repuo/ia KoJeOaHui rpysa,
MOJBEIIEHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTH
npyxuHbl. I3Mepenne yckopeHusi CBOOOHOTO MaIeHUsS

9.8

dusznyeckue sBJICHUS B npupoaec: BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3CMIICTPSICCHUC, celicMHUYecKue BOJIHEI,
OyHaMHu, 5X0

9.9

TexHudyeckue ycTpoicTBa: 3XOJOT, HCIOJIb30BAHNE
yIABTPa3ByKa B ObITY U TEXHUKE
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OJIEKTPOMATI'HUTHOE IT1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI




10.1

DNEKTPOMAarHUTHOE I0Jie. DJIEKTPOMArHUTHBIE BOJIHBI.
CBoiicTBa JIEKTPOMArHUTHBIX BOJIH

10.2

[IIxaJya 371€KTPOMarHUTHBIX BOJIH

10.3

DneKTpoMarHuTHas mnpupojia cBera. CKOpOCTh CBETa.
BoJiiHOBEIE CBOIICTBa CBETA

10.4

[IpakTnueckue pabOThI:
W3ydeHne CBOMCTB  3JIGKTPOMArHUTHBIX BOJH €
MOMOIIILI0 MOOMIIBHOTO TenedoHa

10.5

®usnyeckue SBICHUS B MpUpoJie: OHOJOrHYecKoe
JIEHCTBHE BUJIUMOTO, yAbTPa(UOIETOBOTO u
PEHTIE€HOBCKOIO U3ITy4eHHI

10.6

Texanueckue YCTpOMCTBA: HCIIOJIb30BAHUE
OJICKTPOMArHuTHBIX BOJIH JJIA COTOBOI CBSI3U

11

CBETOBbBIE SABJIEHUA

111

JlyueBast Mmonens cBeta. MicTouHnKyM cBETa

11.2

[IpssmMonMHENHOE pACIPOCTPAHEHHUE CBETA

11.3

Ortpaxenue cBeta. [1mockoe 3epkasio. 3aKOH OTPaKECHUS
cBeTa

114

[Ipenomnenune cBetra. 3aKOH MPEIOMJICHHUS CBETa.
[TosiHOE BHYTpEHHEE OTpakeHHE CBETa

115

JIunza. Xox nydel B JIMH3E

11.6

Ontuueckas cuctema Qoroanmnapara, MHUKPOCKONA |
TEJIECKOTIA

11.7

I'ma3 kak onTudeckas CHCTEMa. BHHSOPYKOCTB n
JaJIbHO30PKOCTDb

11.8

Paznoxenue 6emoro ceera B criektp. OnbiTel HetoTOHA.
CrnoxeHue CeKkTpaibHBIX IIBETOB. Jlucnepcus ceera

11.9

[TpakTuyeckue paboOThI:

HccnenoBanue  3aBUCMMOCTH  yIila  OTpa)KeHUs
CBETOBOTIO JIy4a OT yIJla aJcHHUs.

W3yuenune xapakTepUCTUK M300pakeHUs IMpeaMera B
IUIOCKOM 3€pKaJle.

HccnenoBanue 3aBUCMMOCTH  yIyla  IIPEJIOMIICHUS
CBETOBOI'O Jlyda OT yrja NajcHUs Ha TPaHULE «BO3AYX —
CTEKIION.

[Tosryyenne n300pa’keHUI ¢ MOMOIIBIO COOMparoIeit
JIVH3BL.

Omnpenenenre (GOKYCHOTO PACCTOSHUS M ONTUYECKOMN
CHJIBI COOMPAIOLIEH JTMH3BI.

OMnbITHI IO PA3JIOKEHHUIO OEJIOTO CBETa B CHEKTP.

OneITHl MO BOCHPHUATHIO LIBETA NPEAMETOB NPU HX




HaOIIOIEHUH Yepe3 I[BETOBbIC (DPUIIBTPHI

dusznyeckue SIBICHUS B npupoac: 3aTMCHUA COJIHI_Ia n

11.10 JlyHbI, 1[BETA TEJ, ONTHYECKHE SBJICHHS B arMocdepe
(uBeT HeOa, pedpakius, paayra, MUPaK)
11.11 Texanueckue yCTpOMCTBA: OYKH, [IEPUCKOII,
' (oToanmnapar, ONTHYECKHE CBETOBOIbI
KBAHTOBGIE SABJIEHU A
121 OmnbiTel Pezepdopna u mmaHerapHas MOJeNb aToMa.
' Mozens atoma bopa
12.2 Hcnyckanme u TOTJomeHne cBeTa aroMoM. KBaHTHI
' JluHeiyaTeie CIEKTPhI
12.3 PagnoaxtuBHOCTE. Anb(a, 6eTa- u raMMa-u3Iy4eHus
12.4 Crpoenue artomHoro snapa. HyknonHas Mouenb
' aTOMHOTO szpa. M30Toms
125 PagnoaxtuBHble mpeBpameHus. [lepwoa mosrypacmana
' ATOMHBIX SI/IEp
126 SnepHble peakuuu. 3aKOHBI COXPaHEHUS 3apsAI0OBOTO H
' MacCOBOTO YHCEll
12.7 DHeprus CBsI3u aTOMHBIX sifiep. CBsI3b MacChl M SHEPTUH
128 Peakuuu cunTe3a u nenenus anep. ICTOUHMKYA SHEPTrUn
12 ' ConHIa ¥ 3BE31T
12,9 Snepnas osHepretwka. JleWicTBUE  paJMOAKTUBHBIX
' U3ITyYeHHUI Ha )KUBbIE OPTraHU3MBI
[TpakTrueckue pabOTHI:
Habmionenue CIUIOMIHBIX U JIMHEHYAThIX CIIEKTPOB
12.10 U3ITy4YEHUSI.
HccnenoBanue TPEKOB: HM3MEPEHUE DHEPIHUM YACTHIIBI
110 TOPMO3HOMY ITyTH (110 poTorpadusam).
N3mepenue paguoakTuBHOrO (poHA
Ousnyeckue SBIEHUS B TMPUPOJE: ECTECTBEHHBIN
paZvOaKTUBHBII don, KOCMUYECKHE Ty4H,
12.11 pPaZMOaKTUBHOE W3JIyUYE€HUE TPUPOJHBIX MUHEPAJIOB,
JNEHCTBUE DPATUOAKTUBHBIX U3IYYCHHH Ha OpraHu3M
YyeloBeKa
1212 Texauueckue YCTpOMCTBA: CIIEKTPOCKOII,

I/IH)II/IBI/I,Z[yaJ'ILHLII‘/’I HAO3HUMETP, KaMepa Bunscona




MPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NPorpaMMbl OCHOBHOI0 0011ero oopazoBanusi Ha ocHoBe PI'OC

[lonnmanme ponmu  ¢GU3UKM B HAYYHOH  KapTHHE  MHpa;
c(hopMUPOBAHHOCTh 0A30BBIX MPEJACTABICHUN O 3aKOHOMEPHOM CBSI3U
U T03HAaBAEMOCTH SIBJICHUM NpPUPOJBI, O POJM HKCIEPUMEHTa B
¢uszuke, o cucreMooOpasyroueil poau (U3MKK B Pa3BUTHUU
€CTECTBEHHbIX HAayK, TEXHHUKM M TEXHOJOTUH, 00 3BOJIIOLUH
(U3UYECKUX 3HAHUM M WX POJU B IIEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKJAJE€ POCCUHCKUX M 3apyOCKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHUE MPOIIECCOB OKPYKAIOLIErO
MUpa, pa3BUTHE TEXHUKU U TEXHOJIOTUN

3HaHUS O BHJAX MaTepuu (BEIIECTBO MW TOJIE), O JBWKCHHUU Kak
croco6e CylecTBOBaHUS MaTepUH, 00 ATOMHO-MOJIEKYJISIPHON TEOpUU
CTPOEHHSI BEUIECTBA, O (PM3MUYECKON CYITHOCTH SBICHUH MPHUPOIBI
(MEXaHMYECKHUX, TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U KBAHTOBBIX);
YMEHHE Pa3InyaTth SBJICHUS MO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OITBITOB, AEMOHCTPHUPYIOIIUX JaHHOE (prU3ndecKoe SBICHHE;
YMEHHE Paclio3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3NUYECKUX SBICHUN
B OKpYXKaIOIIEM MHpe, BBIACTSIS HUX CYIIECTBEHHBIE CBOWCTBA
(TTpu3HAaKM)

BJ'Ia,Z[eHI/Ie OCHOBAaMH TIOHSITHMHOIO armapara M CHUMBOJIMYECKOT'O
SA3bIKa (bI/ISI/IKI/I M HCIIOJIB30BAHUEC HX IJId PCIICHUA y‘le6HBIX 3aaa4,
YMCHHE XapaKTCpHU30BaTh CBOMCTBaA TECII, (bHSI/IIICCKI/Ie SABJICHUA H
IIPOLECChI, UCIIOJIb3YA (I)YHI[aMCHTaJ'IBHBIG N OMIIMPUYCCKHUE 3aKOHBI

YMeHue onuchIBaTh HU3YUYCHHBIC CBOMCTBA TEN U (I)I/ISI/I‘IGCKI/Ie SABJICHUA,
HCIIOJIb3YsL (bHSI/I‘ICCKI/IC BCINYHHBI

Bnagenue ocHoBaMM METOJOB HAY4YHOTO I[IO3HAHUS C Yy4ETOM
coOnrofeHus npaBuil 0€30MacHOTO Tpyna: HabmoaeHHe (U3UYECKHX
SIBJICHUI:

YMEHHE CaMOCTOSTEIbHO COOMpATh HKCHEPUMEHTANbHYIO YCTAaHOBKY
U3 JaHHOTO Habopa 00OpYIOBaHHS MO WHCTPYKIIMHU, OMUCHIBATH XOI
OTIBITA ¥ 3aMKCHIBATh €T0 Pe3yabTaThl, (GOPMYIUPOBATH BHIBOIbI;
MPOBEJCHNE MPSAMBIX U KOCBEHHBIX U3MEPEHUN (PU3NUYECKUX BEIHUNH:
YMEHHME IUIAHUPOBAaTh W3MEPEHHs, CaMOCTOSATEIbHO COOUpATh
OKCMIEPUMEHTAJIbHYI0  YCTAaHOBKY 10 HWHCTPYKIIMH, BBIUUCITH
3HAUEHUE BEIMYMHBI M AHATU3UPOBATH IMOJYUYEHHBIE DPE3YIbTaThl C
y4€TOM 3aJaHHOM MOTPEITHOCTH PE3yJIbTaTOB U3MEPEHU;




IIPOBEJICHUE  HECIOXKHBIX  JKCIEPUMEHTAIbHBIX  HMCCIEIOBAaHMIA;
CaMOCTOSITEIBHO  COOMpaTh AKCIEPHUMEHTAIbHYIO YCTaHOBKY U
IIPOBOJUTH  MCCIEAOBAaHME [0  WHCTPYKLUUHU,  IPEICTABIATH
MOJIy4eHHbIE 3aBUCHUMOCTH (PM3UYECKUX BEIMYMH B BHUJAE TaOIHUI U
rpadMKOB, YYUTHIBATH MIOTPEITHOCTH, JENIATh BHIBOJIBI IO PE3YJIbTaTaM
UCCIIEI0BaHUS

[lonumanue  XapakTepHBIX  CBOMCTB  (DU3MUYECKUX  Mojeielt
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPAOE TEJO, MOJAENU CTPOCHUS
ra3oB, XHUJAKOCTeH M TBEPABIX Tel, IUIAHETapHas MOJENb aTroMma,
HYKJIIOHHAsi MOJIEJIb aTOMHOTO siipa) U YMEHHME MPUMEHSTb UX AJs
00BsICHEHUS! PU3NYECKUX ITPOLIECCOB

YMenue 0oO0BACHATh (PU3MUECKHE MPOLECCHl U CBOMCTBA TE€Jl, B TOM
yhclieé M B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISATH IPUUNHHO-CIIEICTBEHHBIE CBA3H U
CTPOUTH OOBSICHEHHE C OMOPOM Ha M3ydeHHbIE CBOICTBA (PU3MUECKHUX
SBJIEHUH, PU3NYECKHe 3aKOHbI, 3aKOHOMEPHOCTH U MOJIENN

YMmenue pemath pacuéTHbele 3afauu (Ha Oaze 2 — 3 ypaBHEHUM),
WCIONIb3YS 3aKOHBI U (QOpPMYJbl, CBSI3bIBAIOIIME (PUINUYECKHE
BCIIMYMHBI, B YaCTHOCTH, 3alMCbIBATb KpPAaTKOC YCJIOBUC 3aJayu,
BBISBJISITE HEJOCTAIOIIME JAaHHbIE, BBIOMPATh 3aKOHBI M (HOPMYIIBI,
HeoOXoAuMBbIe Ui €€ PelIeHUs, UCTOJIb30BaTh CIIPAaBOUYHbIE JAHHBIE,
IPOBOJIUTh PACU€Thl U OLEHHMBATH PEATUCTHYHOCTh IOJYYEHHOIO
3Ha4eHUs (PU3MUECKON BEIMUYMHBI; YMEHHUE OINPENENATh Pa3MEPHOCTh
(bu3n4ecKol BETMUNHBI, IOyYCHHOMN NP pEIIeHUH 3a/1aun

YMeHue xapakTepu3oBaTh IMPUHUUINBI JCUCTBUS  TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJI€ OBITOBBIX MPUOOPOB, M MPOMBIILICHHBIX
TEXHOJIOTMYECKHUX MPOIECCOB M0 UX OMHCAHMIO, UCIOJIb3YS 3HAHUS O
CBOMCTBaX (U3UYECKUX SBIECHUN H HeoOXoauMmble (usnueckue
3aKOHOMEPHOCTH

10

VYMeHne HCIIOJB30BaTh 3HAHHSA O (bHSI/I‘leCKI/IX SABJICHUAX B
MOBCEIHEBHOM JKWU3HU  JJIA oOecrneyeHust 0e€30MaCHOCTHU IIpu
O6paIJ_ICHI/II/I C OBITOBBIMH HpI/I60paMI/I n TCXHUYCCKUMHU
YCTpOﬁCTBaMH, COXpaHCHHUA 3O0POBbA H CO6J'IIO,Z[€HI/I${ HOPpM
OKOJIOTHYCCKOI0 IIOBCACHHUA B OKPY)KB.IOH_Ieﬁ cpeac; IIOHHMMAaHHUC
HCO6XOI[I/IMOCTI/I IIPUMCHCHHA I[OCTI/I)KGHI/Iﬁ (1)I/ISI/IKI/I U TEXHOJOTHUM
I palluOHAJIBHOTO ITPUPOAO0IIOJIE30BAHUS

11

OnbIT mMoMcKa, NpeoOpa3oBaHMs M MpPEACTaBICHUS HHPOPMALIUU
(¢u3nYecKoro coJepKaHus C HCMOJIb30BaHHEM MH(OPMAIMOHHO-
KOMMYHHKATHBHBIX TE€XHOJIOTUI; YMEHHE OLIEHUBATh JOCTOBEPHOCTH
NOJy4eHHOW MH(pOpMAlMM Ha OCHOBE HMEIOIIMXCA 3HAHUH W
JOTIOJIHUTEIbHBIX ~ MCTOYHHUKOB, YMEHHME  HCIOJIb30BAaTh  IIPH
BBITIOJTHEHUN Y4eOHBIX 3a/JaHUl Hay4YHO-TIOMYJISIPHYIO JIUTEpaTypy
(U3NYECKOTO COJIEpXKaHUS, CIIPABOYHBIE MAaTEPUabl, PECYpChl CETH




WNurepner; BnageHue 0a30BBIMH  HAaBBIKAMH  IIPEOOPA30BAHHS
uHbOpMaAlMM M3 OJHOW 3HAKOBOM CHCTEMBI B JPYIYIO; yMEHHUE
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W YCTHBIE COOOIICHUS Ha
OCHOBE MH(OPMAIMU U3 HECKOJIBKUX UCTOUHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D
11O ®U3UKE

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1 MEXAHWYECKHUE ABJIEHUA
11 Mexannueckoe JBWKeHue. MarepuanbHas Touka. Cuctema  oTcuéra.
' OTHOCHUTETHHOCTD JIBU)KCHUS
PaBHOMepHOEe U HepaBHOMepHOE aBmxkeHHE. CpenHss ckopocts. @opmyna ams
1.2 BBIYUCIICHUS CPEIHEH cKopocTu: V = S/t
PaBHOMEpHOE TpsSMONMHEWHOE IBIKEHHE. 3aBUCUMOCTh KOOPIMHATHI TEJla OT
BPEMEHH B CITy4ae PAaBHOMEPHOTO MPSIMOJIMHEHHOTO JIBUKCHHUS:
13 x(t)=x,+vt
I'padyky 3aBHCHMOCTH OT BpPEMEHH [UIS TIPOSKIUH CKOPOCTH, TPOCKIHH
MepeMeNIeHus, TyTH, KOOPAMHATHl TIPH PABHOMEPHOM MPSMOJHMHEHHOM
JIBYKEHUHT
3aBHCUMOCTh KOOPAWHATHI Tella OT BPEMEHH B CIydae PaBHOYCKOPEHHOTO
IPSIMOJIMHEHHOTO JIBIKCHHUS:
£
leif:l =1|r-|;|: *f—-ﬂ'x * -
N
@opMynbl Ul TPOCKIMH TEPEMENICHUs, MPOEKIMH CKOPOCTH M IMPOEKINU
YCKOPEHHS IPU PAaBHOYCKOPEHHOM TPSIMOJIMHEHHOM JIBH)KCHUH:
2
1.4 Sy ()= Upy "I+, - E :
U.\'('f) =Upy T4, 1,
a.(t)=canst,
UIIL - Ul.'rL =2{I_T.5'_T
I'padukn 3aBUCMMOCTH OT BpEMEHH JUIA TPOCKIMU YCKOPEHHS, MPOCKINU
CKOPOCTH, TIPOEKIMH IE€PEMEUICHUsl, KOOPAWHATHl MpPU PABHOYCKOPEHHOM
IPSMOJIMHEITHOM JIBHKCHUH
CBoOoanoe mazgenune. Gopmyisl, OMUCHIBAIONINE CBOOOJHOE IMAJCHUE Tela I0
BEepPTUKAIM (JIBUXKEHHWE Tela BHHU3 WIM BBEPX OTHOCHTEIBHO MOBEPXHOCTHU
1.5 3emnn). I'padukn 3aBUCUMOCTM OT BpEMEHHU JUIS MPOEKLUUH YCKOPEHHS,
IOPOEKIMM CKOPOCTH U KOOPJMHATHl MNpU CBOOOJHOM TMAJCHMM Tena 1o
BEPTUKAIH
CkopocTb pPAaBHOMEpPHOTO JIBIDKEHHUS Tela M0 OKpykHocTu. Hampasnenue
CKOPOCTH.
1.6 P

dopmyna A BBIUUCICHUS CKOPOCTH Yepe3 paJuyc OKPYKHOCTH W TICPHOT
oOparieHus:




LentpoctpemutensHoe yckopeHue. HampaBieHue IEHTPOCTPEMUTEIHEHOTO
yckopenusi. @opMyria Uit BEIYUCICHUS YCKOPEHHUS:

_u
“WSR
®dopmyina, CBSI3bIBaIOIIAs IEPUO]] U YACTOTY OOpallleHUs:
v = 1
T

Macca. IInotHocTh Bemecta. @opmyrna sl BBIYUCICHHS TUIOTHOCTH

_m

1.7 V
1.8 Cuna — BekTopHas Qusnueckas BenuyrHa. CloKeHue Cui
1.9 SBnenune nnepruu. [leppriii 3akon HetoToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBJIEeHHOCTh BEKTOPA YCKOPEHHMS T€JIa U BEKTOPa CUJIbI, IEHCTBYIOIIEH HA
TEJ0
Bzaumopericteue Ten. Tpernit 3akon HeroToHa:
1.11 F p _Fl—}z
Tpenue nokos U TpeHue cKoibxeHus. Dopmyna sl BHIYUCICHHS MOJYIS CUJIBI
TPEHUSI CKOJIbKCHUS:
F_=un-N
1.12 p=H
Hedpopmaruss Tema. Ympyrue u Heymnpyrue aedopManuu. 3aKoH YIPYyrou
nedopmanuu (3akoH I'yka):
1.13 F=k-Al
1.14 Bcemupnoe tarorenue. 3aKOH BCEMUPHOTO TATOTEHUS:




My -1,
F=Gg. 1 _2

'L
Cuna TspkecTd. Y cKopeHHre CBOOOIHOTO TaICHHS.

®opmyina JUisi BBIYUMCIEHUS CUJIbI TSHDKECTU BOJIM3H IToBepXHOCTH 3emun: F = mg.
JBmwxenue mnanet Bokpyr Comnna. [lepas kocMuyeckast CKOpOCTb.

HesecomocTs 1 neperpysku

1.15

NwMrrynbse Tena — BeKTopHast GU3nUYecKas BeIHYHHA.
p=mi

Nmnynec cuctemsl Ten1. 3MeHenne umnynbsca. MMImynbe cumbl

1.16

3akoH COXpaHCHUA UMITYJIbCAa I SaMKHYTOﬁ CHUCTEMBI TCJI:
D=0, i, U, =const

PeaktuBHOE nBMKEHNUE

1.17

Mexanudeckasi pabota. @opmyra sl BEIYUCICHHS paOOThI CHJIBI:

A=Fsoosc

Mexannyeckass MOILTHOCTb:

=24
I

1.18

Kunernueckas u noreHuuanbHas sHeprusi. DopMyiia /i BEIYUCICHUS
KUHETHUYECKON SHEPTUU:

J'HUE
Be=mm
Teopema o kuHeTHUECKOM dHEPTUH. DopMyIta M1 BEIYMCICHHS MIOTSHIIMATBLHON
SHEPTHH TeJIa, TIOHITOTO
Hajg 3eMuéit:

E,= mgh

1.19

Mexanuueckas OHCPIuA:
E=E,+E,
3aKoH COXpaHCHUA MEXaHHMYeCKOU SHEPTHUH. CDOpMyna I 3aKOHA COXpaHCHUA

MEXaHHUYeCKOU OHEPTHUU B OTCYTCTBUC CUJI TPCHUS: E = const.
HpeBpameHI/Ie MEXaHHYECKOH SHEPIruu Mnpu HaJIMIUH CUJIbI TPCHUL.

1.20

[IpocThie MeXaHU3MBIL. «30JI0TOE TPABUIIO» MEXAHUKH.
Poruar. Momenrt cuiel: M - Fl.
YcrnoBue paBHOBECHS phlyara:




M +M +..=0
[MonsuxubIi 1 HenoBKHBIN O0510ku. KITJ[ mpocThix MexaHU3MOB,

n= Anonesnas
A‘S&I‘IZEEBEEHH

[aBiienue TBEpIOTO TEIA.
@opmyia Ui BBIYMCIICHUS JABJICHHS TBEPAOTO Tena:

_F
pP= G
191 JaBnenue raza. AtmocdepHoe TaBieHUE.
' I'mapocraTuyeckoe naBiieHUE BHYTPH KUIKOCTH.
dopmyrna JIsi BEIYUCICHUS TaBJICHHS BHYTPHU KUIKOCTH:
P=Pgh+Dy,
1.22 3akoHn [lackans. ['mppaBnuyeckuii nmpecc
3akoH Apxumena. Dopmyna A ONPEACTICHUS BBITATKUBAIONIEH CHIIBI,
JNENCTBYIOLIEN Ha TENO, HOTPYKEHHOE B KUIKOCTh WM Ta3:
1.23 Fﬂiﬁﬁ- —pgV
VYcnosue miaBanus tena. [InaBanue cynoB U BO3qyXOIUIaBaHHE
Mexanudeckue KojeOaHus. AMIUIMTYAQ, TEPUOJ M 4YacToTa KOJICOaHHIA.
194 ®dopmyra, CBI3BIBAIOIIAS YaCTOTY U MEPHOJI KOJICOaHUH:
. . 1
T
1.5 MaremaTuueckuii W TPYXKUHHBIM MasTHUKH. [IpeBpamienue »sHepruv mpu
' KoJebaTeIbHOM JBMKCHUU
1.26 3aryxaroniue Kojiebanus. BeinyxaeHHbie kosiebanus. Pesonanc
Mexannyeckue BOJMHBL. [IpofonbHbIE W TONepedHble BOJHBL JIJIMHA BOJIHBI U
CKOPOCTh PacCIpOCTPAHEHUS BOJIHBI:
1.27 .
h=u-T
18 3Byk. I'poMKoCcTh M BbICOTa 3ByKa. OTpa)k€HHWE 3BYKOBOW BOJIHBI Ha TI'PAHHUIIC
' IByX cpel. H(pa3Byk U ynbTpa3ByK
Ipaxmuuecxue pabomol
N3mepenue cpeaHeill MIIOTHOCTH BEILECTBA; apXUMEIOBOM CHIIBL; KECTKOCTH
1.29 MPYXKUHBL, KOYPQPHUIIMEHTa TPEHUSI CKOJBKEHHUS;, paOOThl CUJIBI TPEHMSI, CHJIbI

YIIpYrocCTu; CpC,Z[HCﬁ CKOPOCTH ABUXKXCHUA 6py01<a 10 HAKJIOHHOM IJIOCKOCTH,
YCKOPCHUA 6pyCI<a npu ABHXCHUU 110 HAKJIOHHOM IIJIOCKOCTH, 4YaCTOThlI H
nepuoaa KOJICOAHMH MaTeMaTHYECKOIO MassTHUKA, 4YaCTOTbl MW TICPUOLA




KoJie0aHUW MPY>KUHHOTO MAasiTHUKA; MOMEHTA CHJIBI, JCWCTBYIOIIETO Ha pbIYar;
paboThl CHJIBI YIPYrOCTH TPH MOABEME Tpy3a C TMOMOIIBIO HETOBHKHOTO
610Ka; pabOTHI CUJIBI YIPYTrOCTH MPU MOABEME TPy3a C MOMOUIBIO TOABHIKHOTO
O7oKa.

HccnenoBanue 3aBUCHMOCTH apXHMEIOBOH CHIIBI OT 00BEMa MOTPYKEHHOU
HaCTu T€JIa U OT INNIOTHOCTH XKUAKOCTH, HE3aBUCHUMOCTHU BLITaHKHBaIOHIGﬁ CHIJIbI
OT MAcCChI T€Jia; CUJIbl TPCHUSA CKOJILXKCHUA OT CUJIBI HOPMAJIBHOTO AABJICHUA U OT
polla MMOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3HUKAIOUIEH B IMPYKHHE, OT CTEIICHU
nedopManuu MPYyKUHBI, YCKOPEHUsT OpycKa OT yriia HaKJIOHA HAlpaBJISIONICH;
nepuoaa (4acToThl) KOJIEOAHUI HUTSHOTO MasTHUKA OT JUTMHBI HUTH; TEpUoja
KoJieOaHUN NMPYKUHHOTO MasiTHUKAa OT MAacChl Ipy3a M KECTKOCTU NPYKUHBI,
HCCIIEIOBAaHUE HE3aBUCHUMOCTH Iepuoja KoyeOaHUN HUTSHOTO MasTHHKa OT
Macchl rpy3a. [IpoBepka yciaoBHs paBHOBECHS pbluara

Qusuueckue s6neHUs 6 npupode: TPUMEPbl ABWKEHHUS C Ppa3IMYHBIMU
CKOPOCTSIMH B JKHBOW M HEXKMBOU MPUPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOJIE U
TEXHUKE, TPUIUBBl W OTJIMBBI, JBWXKEHHE IUIaHeT COJIHEYHOM CHUCTEMBI,

130 PEaKTUBHOE JIBIYKEHUE JKUBBIX OPraHU3MOB, PhIYard B TeJle YejIOBeKa, BIUSHUE
aTMOC(epHOTO JaBJICHHUS Ha JXUBOW OpraHW3M, IUIABAHHWE pHIO, BOCIPHUSATHE
3BYKOB KHBOTHBIMH, 3eMJICTPSICEHUE, CEHCMUYIECCKHIE BOJTHBI, IlyHAMH, 9XO
Texunuueckue ycmpoticmea: CIUJOMETP, JATYUKU IOJIO)KEHHUS, PACCTOSHUS U
YCKOpEHUS, JIWHAMOMETp, TMOAIIUIHUKNA, PAaKeThl, pblYar, MOIBWKHBIA HU

131 HEMOJBWKHBIM OJIOKH, HAKJIOHHAs IJIOCKOCThb, MPOCTbIE MEXaHU3MbI B OBITY,

' cooOIaronmecss Cocybl, YCTPOWCTBO BOJOINPOBOJAA, THAPABIMYECKH Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPUIHEBOM HAcocC, apeoMeTp, 3XO0JOT,
WCIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIUIOBBIE ABJIEHUA
OcCHOBHBIE  TIOJIOKEHUS  MOJICKYJISPHO-KMHETUYECKOM  TEOpUU  CTPOCHHS

2.1 BenlecTBa. Mojienu TBEPAOTO, KHUAKOTO U ra3000pa3HOro COCTOSHUI BelIeCTBa.
Kpucrannuueckue u amopdHsie Tena

99 JIBuxenne dyactuil BemiectBa. CBsI3b  CKOPOCTH  JBMXKEHMSI YacTUIl C

' Temmeparypoil. bpoynoBckoe aBumxenue, nuddysus

2.3 CMaumnBaHue U KanWUISIPHBIC SIBICHUS

2.4 TennoBoe pacIIMpeHne U CKATUE

2.5 TennoBoe paBHOBecHE

26 Buytpennss sneprus. PaGota u Temsomepenadya Kak CHOCOOBI H3MEHEHHS

' BHYTpPEHHEH sHEepruu

2.7 Bune! Tennonepenayn: TeMIONPOBOTHOCTh, KOHBEKITUS, U3TyUCHUE
HarpeBanne wu oxmaxkaenwe Ten. KomuwdecTBO  TermoThl.  YjaenbHas
TEIUIOEMKOCTbD:

2.8

O=am(t,—t,)




3aKkoH COXpaHCHHUA DOHEPTHUH B TCIUJIOBBIX ITPOLECCaX. YPaBHCHI/Ie TCIIJIOBOTO

Oananca:
2.9 Ql+Q2 gy
HUcnapenune u koHzaeHcauus. V3MeHeHHE BHYTPEHHEN SHEPruM B MPOLIECCE
210 UCIIAPEHUS M KOHJACHcauuu. KuneHue KUAKOCTH. YJAelbHasg TeIoTa
' napoo6paszosanus: L = Q/m
2.11 Bnaxxnocts Bo3myxa
[InaBnenne wu kpuctamsanus. I3MeHeHHe BHYTPEHHEH DOHEpPruM IIpH
IJIaBJICHUH U KPUCTAJUIM3ALMH. Y JieNIbHas TEIUIOTa MJIaBICHMS:
2.12 }L—Q
m
BuyTpeHnHsis sHEprusi cropanusi TOIUIMBA. Y IeibHas TEIJI0Ta CrOpaHus TOIUIUBA:
2.13 g=Q/m
2.14 [Ipunnune! padots! Temnosbix nurateneit. KI1/1 rerioBoro apurarens
Ipaxmuueckue pabomoi
N3mepenue ynenbHON TEIIOEMKOCTH METAJUIMYECKOrO IWIMHJPA; KOJIUYECTBa
TEIJIOTHI, TOJIYYCHHOTO BOJOW KOMHATHOW TeMIeparypbl (UKCUPOBAHHOM
Macchl, B KOTOPYKO OMNYIIEH HAarpeTbli LWIMHAP; KOJHMYECTBA TEIJIOTHI,
2.15 OTJAHHOTO HArpeThIM MWJIWHIPOM, TOCIE OIYCKaHUS €ro B BOJY KOMHATHOU
TEMIIEpAaTypbl; OTHOCHUTEIBHOM BIIAJKHOCTU BO3[yXa; YJEIbHON TEIJIOTHI
IaBieHuss JbAa. McciaenoBaHue M3MEHEHHs TEMIIEpaTypbl BOJBI  MpHU
Pa3IUYHBIX YCIOBUSX; SIBJICHUS TEIUIOOOMEHa NpU CMEIIMBAHUU XOJOJIHOU U
ropsiueil BOJIpl; MPOLECCa UCTIAPEHUS
Qu3suueckue s61eHUs. 8 npupode: TIOBEPXHOCTHOE HATSKEHHE U KallWJUIIpHBIC
2.16 SIBJICHUS. B MPUPOJIE, KPUCTAIUIBI B Ipupoje, usinydenue ConHua, 3aMep3aHue
BOJ0EMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, UHEes, CHera
Texnuueckue ycmpotucmea: KalWuUIApbl, IPUMEPbl UCHOJIb30BaHUS KPUCTAIIOB,
517 KUJKOCTHBIM TEPMOMETp, JaTYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILICHHS
' JIOMOB, TUT'POMETPBI, IICUXPOMETp, MapoBasi TypOMHA, JBUTATEIh BHYTPEHHEIO
CropaHus
3 OJIEKTPOMAI'HUTHBIE ABJIEHUA
3.1 Dnektpusanus Ten. /JBa Buaa 3MeKTpUUYeCKUX 3apsiioB
3.2 B3aunmopeiictBue 3apspkeHHbIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHUs ANEKTPUUECKOTO 3apsiaa
34 Onekrpuueckoe mnojne. Hanpsok€HHocTh anekTpuueckoro mouid.  [lpuHnun

CYICPIIO3UIUH DJICKTPUICCKUX moJjiei (Ha Ka4yCCTBCHHOM ypOBHe)




Hocurenu »snextpuyeckux 3apsiioB. [leficTBHE AJIEKTpUUECKOTO TOJS Ha

3.5
3JeKTpUUECKue 3apsbl. [IpOBOTHUKY U TUAIEKTPUKU
[TocrosinubIi nekTpuyeckuid Tok. JlecTBus anmekrpuyeckoro Toka. Cuia Toka.
Hanpsixenue.
3.6 l=qg/t,U=A/
DIEKTPUYECKOE COMPOTUBIICHUE. Y ICIIBHOE JIEKTPHUUECKOE COITPOTHUBIICHHE:
3.7 R =pl/S
38 3akon Oma s yuactka snekrpuyeckoit nenu: | = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I,=I,; U=U,+U,; R=R +R,
3.9 [TapannensHOE COETUHEHHE MPOBOHIUKOB PABHOTO COMMPOTHBIICHHUS:
U=U;I=I+I;R=2.
- - 2
CMenranabie COSAMHEHUS TTPOBOTHUKOB
3.10 PaboTa u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3akoH J[xoynsa — Jlenua:
2
3.11 O=I"-R-t
312 OnbiT Opcrena. MarHutHoe 1oJie MPSAMOro MPOBOJHHUKA C TOKOM. JImHuuM
' MarHUTHOW MHIYKIIHH
313 MarautHoe MOJi€ MOCTOSHHOTO MarfHura. B3anMoaeicTBHE HOCTOSIHHBIX
' MarHuToB
3.14 JleficTBMEe MarHUTHOTO TI0JISI HA MPOBOJHUK C TOKOM
3.15 Omnsitel Gapazes. SBnenue snekTpoMarHuTHON MHAYKIUU. [IpaBuno Jlenma
Ilpakmuuecxue pabomoi
H3mepeHue  AMEKTPUYECKOTO  CONMPOTUBICHHUS  PE3UCTOpPA;  MOITHOCTH
ANEKTPUYECKOTO TOKa; pabOTHI ANEKTPUIECKOTO TOKA.
HccnemoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHUKAIOMIETO B MPOBOJHHUKE
3.16 (pe3ucTopsbl, JaMIOYKa), OT HaMpsHKEHUST Ha KOHIAX MPOBOIHUKA; 3aBUCHMOCTH

CONIPOTUBJICHUA OT JIMHBI ITPOBOJHUKA, TJIOMIAANW €TO IOIICPEYHOTO CCUHCHUA U
YACIBbHOTO COIIPOTUBJICHUL.

HpOBCpKa npaBuJia UIA 3JICKTPUYCCKOTO HAIIPSAKCHHUA IPpU TTOCICAOBATCIBHOM
COCAMHCHUN MPOBOAHUKOB; IpaBujia A CHUIbl JJICKTPUYCCKOIO TOKa IIpU
napalsiIieJIbHOM COCAUHCHUU ITPOBOJHNKOB (pC3I/ICTOpBI n naMnqua)




Qusuueckue s61eHUs 8 Npupooe: DBIEKTPHUUECKUE SBICHHUS B arMmocdepe,

3.17 ANEKTPUYECTBO JKUBBIX OPraHU3MOB, MArHUTHOE T0JIe 3eMJIH, IPei MOIIOCOB,
POJIb MATHUTHOTO TOJIS TSI )KU3HHU Ha 3eMiie, MOJIIPHOE CUSHUE
Texnuueckue ycmpoiicmea: 3JEKTPOCKOI, aMIepMeTp, BOJBTMETP, PEOCTar,
CUCTYMK  DJIGKTPUYECKOW  JHEPruHu,  JJIEKTPOOCBETHUTEIBHBIC  MPHOOPEI,
3.18 HarpeBaTelbHbIE AIIEKTPONIPUOOPHI (mpumepsl), AJIEKTPUYECKHE
NPEIOXPAHUTENH, DIEKTPOMArHHUT, OSJEKTPOJBUTATENbh IOCTOSIHHOTO TOKa,
TeHepaTop NOCTOSTHHOTO TOKa
3.19 DneKTpoMarHuTHEIE BOJHBL [1Ikana 3JeKTpOMarHUTHBIX BOJTH
3.20 JlygeBas mosienb cBeta. [IpsiMonHEHOE pacipocTpaHeHe CBeTa
3.21 3akoH oTpaxeHus cera. [1nockoe 3epkaino
3.22 [Ipenomnenue cBera. 3aKOH MPEJTOMIICHHUS CBETa
3.23 Hucnepcus cera
3.94 JIunza. Xox nydeil B nnH3e. POKYCHOE pacCTOSIHUE JMH3BI. OnTHYEecKas cuia
' munser: D = 1/F
3.25 I'ma3 xak ontndeckast cucrema. ONTHYECKUE TPHUOOPHI
Ipaxmuyeckue pabomoi
N3mepenue ontuueckoil cuibl coOuparoniel JUH3bI; POKYCHOTO PacCTOSHHS
cobuparomei JTUH3bI (10 CBOMCTBY PaBEHCTBA pPa3MEPOB MpeAMETa U U300paKeHUs,
3,96 | KOTA8 TPEIMET PacriososkeH B JIBOMHOM (oKyce), MoKa3aTeNs MpeJoMIICHUS CTeKIIa.
' HccnenoBanue cBOWCTBA M300pa)K€HWs, TIOJYYEHHOTO C  TIOMOIIBIO
coOuparomiel JTHH3bI; U3MEHEHUS! (POKYCHOTO PACCTOSIHUS JBYX CIIOKEHHBIX JIMH3;
3aBUCHMOCTHU YIjla TpEIOMJICHHs] CBETOBOTO Jyda OT yIja MaJeHHsl Ha TpaHHIle
«BO3/1yX — CTEKIIO»
397 Qusuueckue seneHuss 6 npupode. 3arMmenus Connua u JlyHel, nBera Ten,
' ONITHYECKHE sBJICHUs B aTMoc(epe (1iBeT Heba, pedpakiius, paayra, MUPax)
3.98 Texnuueckue ycmpouicmea: O4YKH, TMepHCKol, ¢oToanmapar, ONTHYECKUE
' CBETOBOJIbI
4 KBAHTOBEGIE SIBJIEHU A
41 PagnoaktuBHOCTh. Anb(da-, Oera-, ramMma-usznydeHus. Peakinuu anbda-u Oera-
' pacmazna
4.2 OmnsiTel Pezepdopaa mo paccesnuto anbda-yactuil. [InanerapHas moaens atoma
4.3 CoctaB aroMHOTrO0 sifjpa. M3oTomnsl
4.4 [Tepron nomypacmaga aTOMHBIX AP
4.5 SnepHble peakiyu. 3aKOHBI COXpaHEHUS 3apsSA0BOTO U MAacCOBOTO YHCEN
Qusuueckue a61eHUs 8 Npupode: E€CTECTBEHHBIH paJUMOAKTUBHBIA  (OH,
4.6 KOCMHUYECKHE IIy4yd, PaTUOAKTHBHOE W3Iy4eHUE MPUPOTHBIX MUHEPAJIOB,
JeCTBUE PAaAMOAKTUBHBIX U3ITyYEHHI Ha OPTaHU3M YelOBeKa
47 Texnuyeckue ycmpoticmea: CIEKTPOCKOI, WHIANBUAYAIBHBIN JO3UMETp, Kamepa

BI/IJ'ILCOHa, AACPpHAd SHCPreTuKa




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYUEHUKA

» dusuka, 7 knacc/ [epweimkun .M., UBanoB A.U., AkiimoHepHoe 00111€CTBO
«3narensctBo «lIpocsemenue»

» dusuka, 8 knacc/ [leprimkun .M., BanoB A.U., AkiimonepHoe oOI11eCTBO
«3narenscrBo «lIpocsemenue»

» dusuka, 9 knacc/ [epweimkun U.M., I'yrauk E.M., UBanos A.U., IletpoBa
M.A., AkimmonepHoe o6miectBo «M3narensctBo «lIpocBemnienue»

METOANYECKUE MATEPUAJIBI JJIS1 YUUTEJIA

e Metonuueckoe nocobue k yueOHuky A.B. [leprimikuna 7 knace, 8 kinacc, 9
xiacc/ H.B. ®unonosuy;

o CoOopHnuk 3amau no ¢puszuke 7-9 knacc [lepeimkun A.B.

e JlumakTmueckue paboThl 7 Kiace, 8 kinace, 9 knace/ B.B. Illaxmarosa, O.P.
[edep

o JlupmakTuyeckue mMaTepuainl ¢pusnka 7 kiacc, 8 kiacc, 9 kinacc/A.E.
Mapon, E.A. Mapon

IMNPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://m.edsoo.ru/7f41bf72

https://videouroki.net/

bu6nmorexa IHOK
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https://phys-ege.sdamgia.ru/

https://fipi.ru/

https://learningapps.org/






