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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke Ha ypOBHE OCHOBHOIO o00Iero oOpa3oBaHUS
COCTaBJICHA HA OCHOBE IOJOKEHUU U TpeOOBaHUM K pe3yJbpTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTENbHON MPOTrpamMMbl, MPEICTABICHHBIX B
dI'OC 000, a Taxxe ¢ yuétoM ¢eaepaibHON padodeit mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanus yueOHoro npeameta « Dusukay.

Conmepxanue mporpamMmbl 1O (U3MKE HAmpaBiIeHO Ha (QOPMHUpPOBAHUE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYArOIIMXCS W OpPraHU3alUi0 H3yYCHUS
(GuU3NKM Ha NEATeNbHOCTHOM OcHOBe. B mporpamme mno ¢usuke y4yuThIBatOTCS
BO3MOKHOCTH y4yeOHOro mpenMera B peanuzauuu tpedoBanuiit ®I'OC OO0 k
IJIAHUPYEMBIM JTUYHOCTHBIM U METANPEAMETHBIM pe3yJibTaTaM O00yUYeHHs], a TAKKE
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHUsl.

[Iporpamma no (pu3uke ycraHaBIMBaeT pacnpeeieHre yueOHOro Marepuania
o rojaM o0ydeHus (1o Kjaccam), MmpejiaraeT NpUMEPHYIO MOCIEA0BATEIbHOCTh
M3YUYCHHS] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COAECPKAHUSI U
y4€Te BO3pACTHBIX 0COOCHHOCTEN 00YyYarOITNXCS.

[Iporpamma 1o ¢u3uke pa3zpaboTaHa € LEIbI0 OKa3aHUsS METOJUYECKOM
MTOMOIIY YYUTEIIO B CO3/IaHNU pabodeii mporpaMMbl IO YIEOHOMY TIPEIMETY .

®du3rka SBIAETCI CUCTEMOOOPA3YIONIUM JIJIsl €CTEeCTBEHHOHAYYHBIX YYeOHBIX
PEeIMETOB, TOCKOJIbKY (PU3MYECKHe 3aKOHBI JIEKAT B OCHOBE MPOIECCOB H
SBJICHUM, W3ydyaeMbIX XHUMHEH, Ouosiorued, acrpoHomued u GU3NIECKOU
reorpagueii, BHOCHT BKJAQJ B €CTCCTBEHHOHAYYHYI0 KapTUHY  MHpAa,
MPEIOCTaBIsIeT HamOoJiee SICHbIE O00pa3lbl MPUMEHEHHUS HAyYHOTO METoja
MO3HAHUs, TO €CTh CI10c00a MONyYeHUs! JOCTOBEPHBIX 3HAHUM O MUPE.

Onna w3 riaaBHBIX 3a7a4 (U3NUECKOr0 OO0pa30BaHUS B CTPYKType OOIIEro
oOpa3oBaHUS COCTOUT B (POPMUPOBAHWM E€CTECTBEHHOHAYYHOW TPaAaMOTHOCTH H
MHTEpeca K HayKe y 00y4aronuxcsl.

N3yuenune @usukun Ha 0a30BOM YypOBHE MpEIIoJiaraeT OBJaJCHHE
CICAYIOIIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYUHYIO
IPaMOTHOCTb:

e Hay4YHO OOBSCHSTH SIBJICHUS;

e OIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO HCCIICIOBAHUS;

e UHTEPOPETUPOBATH  JAaHHBIE U UCIOJb30BaTh  Hay4YHbIC
JI0Ka3aTeIbCTBA JIJISl TOTYUYEHHUS BHIBOJOB.

Henmn wusyueHus QPU3NKK HA YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS
onpenenensl B KoHuenuuu mnpenojnaBanus ydeOHOro mnpenmera «®Pusnka» B
oOpa3oBarenbHbIX opraHusauusx Poccuiickoit ®enepauuu, peagu3yroMUx
OCHOBHBIE  00IIIE00pa30BaTEeIIbHBIC MPOTPAMMBI, YTBEPKIAEHHON pEIICHUEM



Komnerun MunucrepcTBa npocsenienus Poccuiickoit @enepanuu (IpoTokoa oT 3
nexadps 2019 r. Ne [1K4BH).
eau nzyyenus pusnku:

NpUOOPETEHUE HHTEpEeca W CTPEMIICHUS OOy4YaroUIUMXCs K Hay4YHOMY
W3YYCHHUIO TPUPOJIbI, PA3BUTHE HMX HHTEIUICKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE MOo3HaHus U (OpMHUPOBAHUE
HCCIIEIOBATENBCKOTO OTHOIIEHUS K OKPY’KAIOIIUM SIBIICHUSIM;
dbopMupoBaHHE HAYYHOTO MHMPOBO33PEHHS KaK pe3yJibTaTa H3yYCHHS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3HKU;
dbopMupoBaHUE TMPEICTABICHUN O POaU (DU3UKHU ISl PA3BUTHUS JPYTUX
€CTECTBCHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE  TMPEJCTABICHHWH O  BO3MOXHBIX  cdepax  Oymymiei
npodeCCUOHANILHON JIeSITEIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOJTOTOBKA K
nanbHeneMy 00y4eHUI0 B 3TOM HaIpaBJICHUH.

JIOCTW)KEHHE 3TUX IieJied MporpaMMbl MO (H3UKe Ha YpPOBHE OCHOBHOI'O
oOrmero o0pazoBaHusi 00ECTICYMBACTCS PEIICHUEM CIIEAYIONINX 3a1a4:

NpuoOpeTeHNe 3HAHMM O JAUCKPETHOM CTPOEHUU  BEIIeCcTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPHUYECKHX, MArHUTHBIX W KBaHTOBBIX
SIBIICHUSIX

MpUOOpETeHNE YMEHUN OMHCHIBATH U OOBSICHATH (DM3UUYECKHUE SIBICHHS C
MCIIOJIb30BAaHUEM TOJIYYCHHBIX 3HAHU;

OCBOCHME METOJ0B pELICHUs MPOCTEHMIIMX pPaACyETHBIX 3a7ad C
UCIIOJIb30BaHUEM buznyeckux MojIenei, TBOPYECKUX u
MPAKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOJIOAATh MPUPOHBIC SBJICHUS U BBITIOJIHATH OMBITHI,
nabopaTtopHble  pabOThl M IKCIEPUMEHTAIbHBIE HCCIEIOBAHHUS C
MCIIOJIb30BaHUEM U3MEPHUTEIHHBIX TPUOOPOB;

OCBOCHHE MPUEMOB PabOTHI ¢ mHbOpMaIuel GU3NIECKOro COJEpKaHUs,
BKJItOYast UHPOPMAIIMIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3MKH, aHATU3 U
KPUTHYECKOE OlIEHWBaHWE MHPOPMAIIH;

3HAKOMCTBO €O cepaMu mpoPecCUOHATBLHON ACSTEIbHOCTH, CBA3aHHBIMU
C (GU3UKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKEHUAX (PU3MYECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus orBoautcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJIeNI0), B §
KJ1acce — 68 vacoB (2 4aca B Hezelnwo), B 9 kinacce — 102 yaca (3 yaca B HeZeno).

[Ipennaraemslii B mporpaMMme no (u3HKe mnepeyeHb 1ad0paTOpHBIX paboT u
OTIBITOB HOCUT PEKOMEHIaTENIbHBIN XapaKTep, YUUTEb JeIaeT BIOOP IPOBEICHHUS



7abopaTOpHBIX PabOT M OMBITOB C YYETOM HWHAMBUIYAIBHBIX OCOOCHHOCTEH
oOyJarommxcs, CIUCKa AKCIIEPUMEHTAIBHBIX 3aJaHHi, MpeaaraéMbiX B pamMKax
OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa MO (U3HKE.



COIAEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. @®usuka u e€ posib B IO3HAHUM OKPYKAIOLIET0 MHUPA.

®usuka — Hayka o mnpupone. fBneHus npuponsl. PU3HMUECKHUE SBIICHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIEC, 3BYKOBBIE.

®dusnueckue BenuduHbl. 3Mepenue Qusnmueckux BenuuuH. PuU3nUecKue
npuoopsl. [lorpemHocts u3mepenuit. MexayHapoaHasi CUCTEMA €AMHMUII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM HW3Y4aroT MPUPO.Y.
EctecTBeHHOHay4YHBIE METOJ| TMO3HAHUA: HAOJIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBUKEHUE TMIIOTE3, SKCIIEPUMEHT 110 IIPOBEPKE TUIIOTE3, OOBICHEHHUE
HaOmoaaemMoro siineHus. Onucanue GU3NUeCKUX SIBJICHUN ¢ TOMOILBIO MOJIENEH.

Hemoncmpayuu.

1. MexaHW4yecKkue, TEIUIOBBIE, JJIEKTPUYECKHUE, MAarHUTHBIC, CBETOBBIC

SABJICHUS.
2. ®usnueckue NpuOOPHI U MPOLEAypa MPSMbBIX U3MEPEHUN aHAOTOBBIM U
(G POBHIM PUOOPOM.
Jlabopamopnuie padbomot u onvimel.
1. OmnpeneneHue 1eHbl AIEHUS Kbl U3MEPUTENBHOTO IpUbopa.
2. H3mepeHue pacCTOSAHUM.
3. H3mepenue 00bEMa KUAKOCTU U TBEPAOTO TENA.
4. OmnpeneneHue pasMepoB MAIbIX TEN.
5. M3mepenue teMmIieparypsl IpU IOMOIIM >KMIKOCTHOIO TEpMOMETpa U
JaTYMKA TEMIEPATYPHI.

6. lIpoBeneHue uccnenoBaHus MO MPOBEPKE THUIIOTE3BI: JAJIBHOCTH MOJIETA
[IapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJibllle, yeM OoJiblIe BhICOTa
IIyCKa.

Paspeu 2. IlepBoHayanbHbIe CBEJACHHUS O CTPOCHMH BelleCTBA.

CrpoeHue BemecTBa: aTOMbl W MOJEKYJdbl, HX pa3mepbl. OmNbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JBrmxenue dactun BemecTBa. CBsA3b CKOPOCTH JIBWJKEHHsI 4YacTUL[ C
temneparypoil. bpoyHoBckoe nBmwxkenue, auddysus. BzaumonelcTBue YacTuil
BEILIECTBA: NIPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOCHUE Ta30B, XKUAKOCTEH U TBEPIBIX
(kpucTamnyeckux) Tesl. B3auMocBs3b MEXIy CBOWCTBaMH BELIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHrueM. OcOOEeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaOmoneHue OpOyHOBCKOTO JBUKEHMSL.



2. Habmronenue nuddysun.
3. HaOmionenue ~ siBneHui,  OOBSACHSAIOMIUXCA  NPUTSHKEHUEM WA
OTTaJKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamopnule padbomot u onvimoi.

1. OuneHka JuaMeTrpa aroMa METOJAOM pSAI0B (C  HCHOJb30BaHUEM

dboTorpaduwuii).
2. OnbIThI 10 HAOJIIOIEHHUIO TETVIOBOTO PACIIMPEHUS ra30B.
3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSKEHUS.
Pa3nen 3. /IBu:keHue U B3auMo/ielicTBHE TeJl.
MexaHnueckoe JBH)KEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JABUIKEHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUHU. Pacuér nytu u
BPEMEHU JBUKEHUS.
SBrneHue WHEpUMU. 3aKOH HUHEpIUU. B3auMmojelcTBHE Tesl Kak MNpUYMHA
U3MEHEHUSI CKOPOCTH [IBM)KEHUs Teld. Macca kak Mepa HWHEpPTHOCTU Tena.
[InotHocTh BemiecTBa. CBS3b IMJIOTHOCTU C KOJMYECTBOM MOJIEKYJI B €AMHUIIE
0o0BbEMa BelECTBA.
Cuila Kak XapakTepucTuKa B3aumojeicTBus Ten. Cuila yopyrocTd M 3aKOH
I'yka. M3mMepenne cuiibl C MOMOIIBIO IUHAMOMETpA. SIBIIEHHE TATOTEHUS U CUJja
TskecTd. CHila TSDKECTH Ha Ipyrux miaHerax. Bec tena. Hesecomocts. Crioxkenue
CWJI, HANPABJIEHHBIX IT0 OJHOM mpsiMoM. PaBHomelcTByromas cuin. Cuna TpeHMS.
TpeHune CKOJIbKEHUS U TPEHUE MOKOS. TpeHne B IPUPOAE U TEXHUKE.
Jemoncmpayuu.
1. HabGmrogeHnne MexaHM4eCKOro JIBUKEHHUS TeJa.
2. H3mepeHne CKOpOCTH NPSIMOJIMHENHOTO IBUKCHHUS.
3. HaGmronenue siBneHus WHEPIUU.
4. HaOmroieHue u3MeHeHUs! CKOPOCTHU MPU B3aUMOJICHCTBUU TE.
5. CpaBHEHHE Macc 10 B3aUMOJEHCTBUIO TEI.
6. Cno)xeHue Cui, HalpPaBJIEHHBIX 10 OJHOMN IPSIMOM.
Jlabopamopnule pabomot u onvimel.
1. OmnpeneneHne CKOPOCTH PABHOMEPHOTO JABUKEHHUS (IIapUKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOTO0 aBTOMOOMIIS U TaK Jajiee).

2. OmpezeneHne CpelHEW CKOPOCTHU CKOJBXKEHHS OpycKa WM IIapuKa 0
HAKJIOHHOM IUIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPAOTO TeENA.

4. OmbITHI, JEMOHCTPUPYIOIIKME 3aBUCUMOCThH pacTsbKeHHs (Iedopmaiun)
MPY>KUHBI OT MPUI0KEHHOMN CUIIBI.

5. OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECa TeJla U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pasnen 4. JlaBiieHue TBEPABIX TeJl, dKMIAKOCTEH U Ta30B.



Hasnenune. CriocoObl yMEHBIICHHS U yBEIMUEHUS AaBieHus. [[aBneHue rasa.
3aBUCUMOCTh JaBJICHHS Tra3za OT 00béma, Ttemmeparypsl. l[lepegaua naBieHus
TBEPABIMU TeEJNaMHU, XUAKOCTIMH W razamu. 3akoH Ilackans. IIneBmatuueckue
MalllMHbl. 3aBUCUMOCTb JAaBJIEHUS XUJIKOCTU OT TiyOuHbI. ['MapocTaTuyeckuil
napagokc. Coobmaromuecs cocyapl. [ mupaBiuyeckue MeXaHU3MBbI.

AtMocdepa 3emuin u armocepHoe gamieHue. [IpuuuHbl CylecTBOBaHUS
BO3aAylHON oOonouku 3emiu. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBlieHUsl. 3aBUCUMOCTh aTMOC(EPHOTO ABJICHUSI OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubopsr 1151 u3MepeHust aTMOChHEpPHOTO JTaBIICHUS.

JlelicTBrE )KUIAKOCTU U ra3a Ha MOrpyKEHHOE B HUX TeJO. BelTankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue ten. BozmyxomiaBanue.

Hemoncmpayuu.
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3aBUCUMOCTH JaBJICHUS ra3a OT TEMIIEPaTypHhl.

ITepenava naBaeHUS KUJIKOCTHIO U TA30M.

Coobmraroiuecst CoCy/Ibl.

I'mppaBnuuecknii nmpecc.

[IposiBnenue nericTBrsi aTMOC(EPHOTO JaBICHUSI.

3aBHCHUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT 00BbEMa MOTPYKEHHOW YacTh
Tejla ¥ IIJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKHUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
YcioBue IUIaBaHus TEJI: IUIABAHWE WIIA MOTPYKEHUE TEJl B 3aBUCUMOCTH
OT COOTHOIIICHHUS INIOTHOCTEN TeJIa U 5KUIKOCTH.

Jlabopamopnuie padbomut u onvimul.

1.

HccnenoBanre 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOrPYyKEHHOU B
KHUJKOCTb YaCTH TeJa.

OnpeneneHue  BBITAIKUBAKOIIEH CWIBL, JCWCTBYIOIIEM Ha  TeJo,
IIOIPYKEHHOE B JKUIAKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEN CUJIBI, IEUCTBYIOLIEH HA TEJIO
B KHUJKOCTH, OT MaccChl TeJa.

OneIThl, JEMOHCTPHUPYIOLUIME 3aBUCUMOCTb BBITAIKUBAIOIIEH CHIIBI,
JNEUCTBYIOIIIEH Ha TEI0 B KUIKOCTH, OT O00bEMa TMOTrpyKEHHOW B
KUJKOCTb YaCTH TEJIA U OT IUIOTHOCTH KUJIKOCTH.

KoHcTpynpoBanue apeoMerpa WIA  KOHCTPYMPOBAaHUE JIOAKH U
OIpeJeNIeHHE €€ rPy30I0AbEMHOCTH.

Paspgen S. PaGora u MOIIHOCTb. JDHEpPrusi.

Mexanudeckast padota. MOIIHOCTb.

[IpocTeie MexaHM3MBL: pblyar, OJIOK, HaKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecHsl ppluara. IlpumeHeHue mpaBwiia paBHOBECHs pblyara K OJIOKY.



«3onotoe mnpaBuno» wmexaHuku. KIIJ[ mpocteix wmexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.
Mexannueckass dHeprus. KuHeTtmyeckas W TNOTEHUUAIbHAS DHEPTHS.
IIpeBpaieHre OTHOTO BH/IA MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHUKE.
Jemoncmpayuu.
1. IIpumepbl MPOCTBIX MEXAHU3MOB.
Jlabopamopnuie padbomot u onvimoi.
1. Omnpenenenue pabOThl CUJIBI TPEHUS NMPU PABHOMEPHOM JBHKCHHUH Tela
110 TOPU3OHTAIILHOW MOBEPXHOCTH.

2. HccnenoBanue yciioBUM paBHOBECHS pblyara.
N3mepenne KII/] HaKJIOHHOM IIJIOCKOCTH.

4. V3ydeHune 3aKOHA COXPAHECHUS MEXAHUYECKON SHEPTHUH.

8 KUIACC

Pa3jnen 6. TenJioBble siBJICHUA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH CTPOECHUS
BemecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJI. ONBITEI, NOATBEPKAAKOLINE
OCHOBHBIE MOJIOKEHUS MOJICKYJIIPHOKUHETUYECKOU TEOPHH.

Mopenu TBEPIOrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammmueckue u amopdusie tena. OObsiCHEHHE CBOWCTB T'a30B, KUAKOCTEH U
TBEPIABIX TEJI HA OCHOBE IIOJIOKEHUU MOJIEKYJIAPHO-KUHETUYECKOU TEOPUMU.
CmaunBaHue U KalWJUISIpHBIE siBIICHUSI. TemIoBoe pacuiupeHue U C:KaTue.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO TEILUIOBOTO JIBHXKEHUS
yactull. Buytpenusas osHeprus. CnocoObl HM3MEHEHUsT BHYTPEHHEH DSHEpruu:
Teronepeaaya 151 COBEPIIICHUE paboTHI. Bunp TEIIoNepeaavu:
TEIUIONPOBOJAHOCTh, KOHBEKIIHS, U3IIyUYCHHUE.

KonudectBo TemoTsl. YenbHas TEIUIOEMKOCTH BeliecTBa. TemiooOMeH u
TEIJIOBOE paBHOBEcCHE. YpaBHEHHME TemioBoro Oamanca. [lnaBnenue wu
OTBEpJICBAHUE KPUCTALUIMYECKUX BEIIECTB. YAENbHAs TEMJIOTa IUJIABJICHUS.
[TapooOpazoBanue u konjaeHcauusa. Mcnapenue. Kunenue. YjaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMochepHOTO
JABJICHUSL.

Bnaxnocts Bo3ayXa.

DHeprus TOIJIMBA. Y IeNIbHAs TEIJI0Ta CTOPaHUsL.

[Tpuniuner pabotel TerioBbix naBurareneit KIIJ rtemmoBoro aBuratesns.
TeroBble IBUTATEIN U 3aLATA OKPYKAIOIIEH CPEbI.

3aKOH COXpPAHEHHUS U MIPEBPAILCHUS SHEPTUM B TETUIOBBIX MPOIIECCAX.

Hemoncmpayuu.
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10.
11.
12.
13.

Habmronenrne 6poyHOBCKOTO JIBUKEHUS.

Hab6monenne nuddysun.

HaOmronenue siBneHuit cMaurBaHUsI M KaMWIISPHBIX SIBJICHUH.
HaOnronenue TemioBoro pacimpeHust Te.

N3MeHeHne naBieHUs ra3a IpU M3MEHCHHH O00BbEMa M HarpeBaHUM HIIH
OXJIQKJICHHU.

[IpaBuiia u3mMepeHus TemIepaTypsbl.

Bunae! Tennmonepenaymn.

OxnaxIeHNe TIPU COBEPIICHUH PaOOTHI.

HarpeBanwne npu coBepiiieHuH paboThl BHEIIHUMU CHUJIAMHU.
CpaBHeHUE TEIOEMKOCTEN PA3IMYHBIX BEIIECTB.
HaOmronenne kuneHus.

Habmroierre mocTossHCTBA TeMIIepaTyphl IIPH TUTABICHUH.
Moienu TEeIIOBBIX JABUTATEIEH.

Jlabopamopnuie padbomut u onvimul.

1.
2.
3.

10.
11.
12.
13.

OnpIThl IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHUS.
OnpITHl IO BBIPAIIMBAHUIO KPUCTAJJIOB IIOBAPEHHOM COJIM WM caxapa.
OnbITel 0 HAOIIOAEHUIO TEIUIOBOTO PACIIMPEHUs Ta30B, JKUJIKOCTEH M
TBEPABIX TEIL.

Omnpenenenue AaBieHMs BO3AyXa B OaJJTOHE IIPULA.

OnepITBl, JEMOHCTPUPYIOLUIME 3aBUCUMOCTh JAaBIEHUS BO3AyXa OT €ro
00BbEMa U HArPEBAHMS WIIH OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEHHOM 3aBUCUMOCTH JUTMHBI CTOJIOUKA JKUJIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIEPATYPHI.

Habmionenne wu3MeHeHUsT BHYTPEHHEH »JHEpruM Tejda B pe3yJibTaTe
TeIJIonepeaui U paboThl BHEITHUX CHJL.

HccnenoBanvie sBiIeHHS TEIJIOOOMEHa MpPH CMEIIMBAHUHM XOJIOAHOW U
ropsiuer BOJBI.

OnpeneneHue  KOJAMYECTBA  TEIUIOTHI, IOJYYEHHOIO BOJOM  IpHU
TEIMJI000MEHE C HArPEThIM METAITTUYECKUM LUITUHAPOM.

Ornpenenenue yaenbHOM TEIUIOEMKOCTH BEIIECTBA.

HccenenoBanne npouecca UCapeHusl.

OnpeneneHne OTHOCUTEIBHOM BIAKHOCTH BO3yXa.

Omnpenenenue y1eapHOM TEIUIOTHI IJIaBICHUS JIbJA.

Paszgesn 7. JaeKkTpuyecKkue ¥ MArHUTHbIE SIBJICHHS.

Onextpusauus Ten. J[Ba poma JIEKTPUYECKUX 3apsanoB. Bsaummonencrsue
3apsOKEeHHbIX Ten. 3akoH KyioHa (3aBHCHMMOCTH  CHJIBI  B3aMMOJEHCTBHS
3apsKEHHBIX T€J OT BEJIMYUHBI 3apsAI0B U PACCTOSHUSA MEXKY TEIIAMU).



Onektpuueckoe mosie. Hampsk€HHOCTH 2yIeKTpuueckoro mojsa. Ilpuniun
CYHEPIO3UIINH ICKTPUUECKUX T0JIeH (Ha Ka4eCTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsaoB. DIEMEHTAPHBIA AJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHMKM W JOUDNEKTPUKU. 3aKOH  COXPAHEHMS
BJICKTPUYECKOTO 3apsija.

DJIEKTPUUYECKUM TOK. YCIJIOBHUSI CYILIECTBOBAHUS DJIEKTPUUECKOTO TOKa.
NCcTOYHUKM TIOCTOSIHHOTO TOKa. JIeWCTBUS DJIEKTPUYECKOro ToKa (TEIIOBOE,
XUMUYECKOE, MAarHUTHOE ). DJIEKTPUUYECKUI TOK B KUJIKOCTSIX U raszax.

Onektpuueckas uenb. Cuna  Toka.  DJIEKTPUYECKOE  HaNpsKEHUE.
ConpoTuBieHHE MPOBOJHUKA. Y ICIBHOE CONPOTUBJIEHUE BellecTBa. 3akoH Oma
s yyactka nenu.  [locienoBarenbHOE W MApaJUIeNIbHOE — COEIUHEHUE
MIPOBOJIHUKOB.

PaGota ® MOIIHOCTH DIEKTPUYECKOTO TOKa. 3akoH Jlxoymns—Jlenna.
DIeKTpUYECKHE 1IN U MOTPEOUTENN AIEKTPUUIECKOM dHepruu B ObITy. KopoTkoe
3aMBIKaHHE.

IlocTtossuHble  MarHuThl.  B3amMojeicTBHE  MOCTOSHHBIX ~ MarHUTOB.
MaruuTtHOe 110JIe. MarautHoe nosie 3eMJIM M €ro 3HauYeHHe JJIs KU3HM Ha 3eMIIe.
OnbiT  Opcrena. MarHuTHoe TIoJ€  2JIEKTpuueckoro Toka. I[IpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MArHUTHOIO MOJISI HA MPOBOJIHUK C TOKOM.
DIIEKTPOABUIATENb MOCTOSSHHOTO TOKa. CMONb30BaHUE 3NEKTPOJBUTATENEH B
TEXHUYECKHUX YCTPONUCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajies. SIBieHUE dIEKTpOMAarHuTHOM MHAYKIUU. [IpaBuio Jlenna.
DIIEKTpOreHepaTop. Crnoco0b1 MOy YEHHUS ANEKTPUYECKOU DHEPIUH.
DIEeKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX UCTOYHUKAX SHEPTUU.

Hemoncmpayuu.

DJIeKTpHU3alus Te.
JIBa pojia SNEKTPUUYECKUX 3aps0B U B3AUMOJEHCTBUE 3aPSIKEHHBIX TEI.
Y CTpONCTBO M JENUCTBUE JIIEKTPOCKOIIA.
DJIeKTpocTaTUYeCKask MHIYKIIHS.
3aKOH COXpaHEHUS JICKTPUUECKUX 3apsI0B.
ITpOBOIHUKH U AUBJIEKTPUKH.
MoennpoBaHue CUIIOBBIX JIMHUM 3JEKTPUYECKOTO MOJIS.
HMcToYyHMKH TTOCTOSIHHOT'O TOKA.
JIeMCTBUA 3JIEKTPUYECKOrO TOKA.
. DNEKTPUYECKUHN TOK B KHUJIKOCTH.
. 'a30BBI1 pa3psa.
. I3mepenue cuibl Toka aMIepMETPOM.
. I3Mepenure 3JeKTpUUeCcKOro HanpsKeHUs: BOJIbTMETPOM.
. PeocTtar 1 Marazud COpOTUBIICHUM.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

BzaumopeiicTBue TOCTOSHHBIX MarHUTOB.

MoenvpoBaHrue HEBO3MOKHOCTU Pa3ICICHUS MTOI0COB MarHuUTa.
MoenvpoBaHue MarHUTHBIX TOJIEN MOCTOSIHHBIX MarHUTOB.
OneiT Opcrena.

MarauTHo€ 10Jie TOKa. DJIeKTPOMAarHur.

JlelicTBHE€ MAarHUTHOTO TOJIs1 HA MPOBOJAHUK C TOKOM.
DJIEKTPOABUTATENb TOCTOSHHOTO TOKA.

UccnenoBanue sBIEHUA 3JIEKTPOMArHUTHON MHIYKIWH.

OnbiThl @apajnes.

3aBUCUMOCTh HANpaBJICHUSI HWHIYKIMOHHOTO TOKa OT YCJIOBUH €To
BO3HUKHOBEHUS.

DIIEKTPOreHEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnule pabomot u onvimel.

1.

o v ok~ w

10.
11.

12.

13.

14.

15.

16.

OnpiTel MO HAOMIOACHUIO SJEKTPU3ALMH Tel HUHIAYKUHUEH U TpHU
CONPUKOCHOBEHHH.

UccnenoBanne [EUCTBHUS JIIEKTPUYECKOTO MO HA MPOBOJHUKH U
TUAJIEKTPUKH.

COopka 1 npoBepka paboThI IEKTPUIYECKOM 1IEMH MOCTOSHHOTO TOKA.
W3mepenure u peryampoBaHue CUIIbI TOKA.

N3mepenne U peryaupoBaHue HANPSKEHNUA.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO 4Y€pe3 pEe3UCTOp, OT
CONPOTHUBJICHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLTUE 3aBUCUMOCTb AIEKTPUUECKOTO
CONPOTHUBJIEHUSI MPOBOAHMKA OT €ro JJIMHBI, IUIOIIAJMA MOMNEPEYHOro
CEUYEHUs U MaTepuaa.

IIpoBepka mpaBwia CJIOKEHUS HANPSIKEHUW IMPU TOCIEI0BATEIIBHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJid CHIbl TOKa MPU NapaJlIeIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AJAEKTPUIECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIICISIEMOW Ha
pe3ucTope.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO 4Yepe3 JIAMIIOYKY, OT
HaIPSKEHUSI Ha HE.

Onpenenenue KII/[ narpeBarensi.

HccnenoBanre MAarHUTHOTO B3aMMOJIEUCTBHS IOCTOSIHHBIX MarHUTOB.
N3ydyeHre MarHUTHOTO TMOJS TOCTOSHHBIX ~ MAarHUTOB  IPU  UX
00BEIMHEHUY U Pa3/ICIICHUN.

HccnenoBanue AeCTBUSA DJIEKTPUUECKOIO TOKA HA MArHUTHYIO CTPEJIKY.



17. ONBITHI, JI€MOHCTPUPYIOIIME 3aBUCHUMOCTh CHJIbI B3aUMOJECHCTBHS
KAaTyIIKM C TOKOM W MarHuTa OT CHJIBl TOKa W HampaBJCHUS TOKa B
KaTyIIKe.

18. M3yueHune nercTBrs MAarHUTHOTO TOJIs1 HA TPOBOJHUK C TOKOM.

19. KoHcTpyupoBanue u u3ydeHue padoThl 31E€KTPOABUTATENS.

20. 3mepenune KIIJ] anexkTpoaBuraTeabHON YCTaHOBKH.

21. OnbBITBl MO HCCJIEAOBAHMUIO SIBJICHUS BJICKTPOMATHUTHON WHIAYKIIVU:
WCCIICIOBAHUE W3MEHEHUM 3HAYEHUS] W HANPABJICHHUS HHAYKIHMOHHOTO
TOKa.

9 KUIIACC

Pasznen 8. Mexanuyeckue siBJIeHUsI.

Mexanudeckoe aBMxeHHEe. MarepuanpHas Touka. Cucrema OTCYETa.
OTHOCHUTENIBHOCTP MEXaHHYECKOIo JABWXKEHHUS. PaBHOMEpHOE MNpSAMOIMHENHOE
neuxxeHne. HepaBHoOMepHOe npsMosinHEeTHOe ABMKeHHne. CpeqHsis 1 MTHOBEHHAs
CKOPOCTB TeJa IIPU HEPABHOMEPHOM JBHKECHUH.

Yckopenue. PaBHOyckopeHHOe mpsiMmoniuHEiiHOe nBrkeHHe. CB0oOOAHOE
nagenue. Onbitel ["anuies.

PaBHOMEepHOE ABMMXKEHUE MO OKpY>KHOCTH. Ilepnon u yvacrota oOpamieHus.
JluneriHas U yriioBas CKOpocTH. LIeHTpocTpeMUTEIIBHOE YCKOPEHHUE.

IlepBsiii 3ak0H HproToHa. Bropoii 3akon Herotona. Tpetuit 3akon HeroTona.
[IpyuHIMI CyNIEpIIO3ULINH CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUsS CKOJIbKEHUS, CHUJla
TPEHUsI OKOS, APYTUe BUJIBI TPCHUSI.

Cuna TsKECTM M 3aKOH BCEMHUPHOIO TATOTEHUSA. Y CKOpEHHE CBOOOJHOIO
nafgeHus. Jlwxkenue ruianer Bokpyr Comnma. IlepBas kocmMuyeckas CKOpPOCTb.
HeBecomocTh U neperpysKu.

PaBHoBecue matepuanbHON TOuku. AOCONIIOTHO TBEpAOE Teyo. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIVIEHHON OChIO BpauleHusi. MoMeHT cuiibl. L{eHTp TskecTH.

Nmnynec Tena. M3menenue umiynbca. IMmynbc cuibl. 3aKOH COXpaHEHUS
UMITyJIbca. PEakTUBHOE IBHMKEHUE.

Mexanudeckass pabora W MOIIHOCTb. PaboTa cuil TsDKECTH, YNPYroCTH,
TpeHus. CBsA3b dHEpruu U padbotsl. [loTeHIManbHas 3HEprus Tena, MOAHITOrO HaJ
IMOBEPXHOCTHIO 3eMIH. [loTeHIIManbHas s3Heprus cxaTou npykuHbl. Knunernueckas
sHeprus. TeopemMa 0 KMHETUYECKOM DHEPTHH. 3aKOH COXPAaHEHUS MEXAHHUYECKOH
DHEPIUH.

Hemoncmpayuu.

1. HaOmroneHne MeXaHMYECKOTO JIBUYKEHUS Tejla OTHOCUTENBHO Pa3HbIX Tell

OTCYETA.
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8.
9.

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

CpaBHeHUE TyTeld W TPAeKTOPUU ABUIKEHHSI OJHOTO M TOTO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCYETA.

N3mepeHne cKopoCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBUKECHUS.
HccenenoBanre Npu3HaKoOB PaBHOYCKOPEHHOIO IBUKEHUS.

Habmoienue nBu>keHus Tena no OKpyKHOCTH.

Hab6nronenne MexaHnuecKuX sIBIICHUM, TPOUCXOSIINUX B CUCTEME OTCUETA
«Temexkka» m1npu €€ PaBHOMEPHOM U  YCKOPEHHOM  JIBHKECHUU
OTHOCUTENBHO KaOMHETA (PU3UKH.

3aBUCUMOCTb YCKOPEHHS TeJla OT MaccChl Tejla M JEHCTBYIOLIEH Ha HEro
CHJIBL.

HabGnronenue paBeHcTBa CHII IPU B3aUMOJIEHCTBUU TEN.

N3meHenne Beca Tena pu yCKOPEHHOM JBHKECHUH.

IIepenaua umiysnbca Ipu B3aUMOJIECHUCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHre UMITyJIbCa IPHU HEYTIPYTOM B3aUMOJCHUCTBHH.

CoxpaHeHHEe UMITYJIbCa IPH a0COIFOTHO YIPYTOM B3aUMOJEHCTBUU.
Habmtoienue peakTUBHOTO ABMXKECHUS.

CoxpaHeHre MEXaHUYECKON IHEPTUU TIPU CBOOOHOM MaJICHUH.
CoxpaHeHrne MEXaHUYECKOM SHEPIUU IIPU ABMKECHHUH TeNA MO JEHCTBUEM
MPY>KUHBI.

Jlabopamopnule pabomot u onvimel.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JalbHEUIIEro paBHOMEPHOTO
JIBIDKCHUS TIAPUKA WU TEIEHKKH.

OrnpeneneHue CpelaHel CKOPOCTH CKOJIbKEHHS OpyCKa WU JBUKEHUS
[IapuKa 1Mo HaKJIOHHOW IUIOCKOCTH.

Onpenenenue yCKOpPEHHUsS Tejla MPU PABHOYCKOPEHHOM JIBJKEHHUU T10
HAKJIOHHOM TIOCKOCTH.

UccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHHU MPU PABHOYCKOPEHHOM
JBM)KEHUM 0€3 HadyaJIbHOM CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIW TMPU PABHOYCKOPEHHOM JIBIDKEHHU Oe€3
HayaJbHONW CKOPOCTH IIyTH OTHOCSTCA KakK psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHU OJIMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBXEHUS OT CHJIIbI
HOPMAJILHOTO JIABJICHHUS.

Omnpenenenue kodpuirieHTa TPEHUSI CKOJIbKECHHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JBMKEHUH Tela
110 TOPU30HTAIILHON TOBEPXHOCTH.



10. Onpenenenue pabOTBl CHIIBI  YIOPYTOCTH TpPU  MOABEME TIpy3a C
UCIIOJIb30BAaHUEM HEMOJIBHIKHOTO U MOJABMYKHOTO OJIOKOB.

11. 3yyeHue 3aKoHa COXpaHEHUsI SHEPTHH.

Paznen 9. Mexannueckue KoJie0aHUs U BOJIHBI.

KonebarensHoe neuxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHUM: TIepUoI,
4acToTa, aMIUIUTyJa. MareMaTU4ecKuil U NpyKUHHbIA MasTHUKU. [IpeBpamieHue
SHEPIUH MPH KOJIeOATEIHLHOM JIBUKEHUU.

3aryxaromue — koineOaHus.  BeiHyxzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexanuyeckue BoJiHBI. (CBoWcTBa MeXaHMYeCKuMX BOJH. IIpomonbHble U
nomnepevHble BOJIHBL. JlIMHA BOMHBI M CKOPOCTh €€ pacipOCTPaHEHHS.
Mexanunyeckue BOJIHBI B TBEPIOM TeEJI€, CEHCMUYECKUE BOJIHBL.

3ByK. I'poMKOCTB 3Byka M BbicOTa TOHA. OTpaxeHue 3Byka. MHppa3Byk u
YIABTPa3BYK.

Jemoncmpayuu.

1. HaOmronmenune koje0aHuii Ted IOJN NEUCTBHEM CWIBI TSKECTH U CHIIBI
YIPYTrOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HaGnronenune BRIHYXIEHHBIX KOJ€OaHU U pE30HAHCA.
PacnipocTpaneHue mpo10JIbHBIX U MONEPEYHBIX BOJIH (HA MOJIETH).
HabGnronenue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.
AKYCTHUYECKHI1 pe30HAHC.
Jlabopamopnuie padbomut u onvimut.
1. OmpeneneHue 4YacTOThl M IEpUOJa KOJeOaHWW MaTeMaTH4YECKOro
MasiITHUKA.

2. OmnpenesieHre YacTOTHI U IEpUOAa KOJIEOaHUN MPYKMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHO/Ia KOeOaHUN MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. HccnenoBaHue 3aBUCMMOCTHU MEPHO/Ia KOJIeOaHUN MPYKUHHOTO MasSTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBHUCHUMOCTH TepHoj/ia KoieOaHuil Tpy3a, MOJABEIICHHOTO K
HUTH, OT MACCHI Tpy3a.

6. OmbIThl, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh  IE€pHoja  KOJeOaHHid
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKUHBI.

7. W3mepeHue yckopeHus CBOOOIHOTO MaJCHUSI.

Paszgesn 10. Di1eKTPOMArHUTHOE 10JI€ U JIEKTPOMATHUTHBIEC BOJIHBI.

OJEKTPOMATHUTHOE  TOJIE.  OJJNEKTpOMAarHuTHble  BOJHBL.  CBOMCTBa
ANEKTPOMArHUTHbIX BOJH. I[llkana »ieKTpOMarHUTHBIX BOJH. lcnonb3oBaHue
ANEKTPOMArHUTHBIX BOJIH [ COTOBOM CBSI3U.
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OnekTpoMarHuTHas npupoaa cera. CkopocTh cBeTa. BomHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBOMCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimul.

1. M3ydeHue CBOMCTB AJEKTPOMArHUTHBIX BOJIH C MOMOIIBI MOOWJIBHOTO

tenedona.

Pa3nen 11. CBeToBbI€ IBJICHHUS.

JlyueBass ~ mogmenbp  cBera.  Mcrounukum ~— cBera.  IIpsamosmHerHoe
pactpoctpanenue ceera. 3atmMenust Connina u Jlynsl. Otpaxenue ceera. Ilimockoe
3€pKaJIO. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHusi cBera. llonHoe BHyTpeHHee
OTpakeHHE cBeTa. VICcmonb30BaHME TMOJHOIO BHYTPEHHETO OTPAXEHUS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xon nyueid B JnuH3e. OnTuueckas cucrtema (QoToamnmnapara,
MHUKpOCKONAa M Tejeckoma. ['71a3 kak omnTuyeckas cucTeMa. biam3opykocTs u
NaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekrp. OmnbiTel HpetoToHa. CroxeHue
CIIEKTPAJIbHBIX 1IBETOB. J{ucnepcus ceera.

Hemoncmpayuu.

[IpssMOnMHEHOE pacpOCTPAaHEHUE CBETA.

OtpaxeHnue cBera.

[Tonyuenne n300pakeHni B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.

[Ipenomiienue cpera.

Onrtuyeckuil CBETOBO/I.

Xon tyuelt B coOuparoliie JMH3e.

XO0J Iy4Yer B pacCEeUBAIOIIEH JIMH3E.

[Tonyuenne n300pakeHU C TOMOIIBIO JIUH3.

[Ipunun aeiictBus doToarnmapara, MUKpPOCKOIA U TEJIECKOIIA.

10. Moaensb riaza.

11. Paznoxkenue 6enoro cBera B CEKTp.

12. [lomy4yenue 6emoro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnuie padbomot u onvimot.

1. HccnemoBanue 3aBUCHUMOCTH yTJIa OTPAXKEHUSI CBETOBOTO Jiyya OT yrja
naJICHuUs.

2. W3yuenue xapakTepuCTUK N300paXKEHUS MIPEAMETA B INIOCKOM 3epKalie.

3. HccnepoBaHue 3aBUCHMOCTH YIUIA MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yTJjia
MaJICHUS Ha TPAHUILE «BO3IyX—CTEKIIO».

W O N DA WwWwDN e



4. TlomydeHue n300pakKeHHM C TOMOIIIBIO COOUPAIOIIEH JTHUH3HI.
Omnpenenenue (HOKYCHOTO PACCTOSIHUS U ONTHUYECKOM CHIIBI coOMparomiei
JIVH3BL.

6. OMBITHI 110 PA3T0KEHUIO OEJIOr0 CBETA B CHEKTP.

7. OmBITHI MO BOCHIPHUSTHIO LBETA MPEIMETOB IMpPHU MX HAONIONECHUU Yepes3
I[BETOBBIE (PUIIBTPHI.

Paspnesn 12. KBanToBbI€ SIBJICHHS.

Oneitel Pe3epdpopna u mnanerapHas Moienb atoma. Mogenbs atoma bopa.
Hcnyckanue u nornonieHune ceera aroMoM. KBanTel. JInHeWyaTsie CIEKTPHI.

PanunoaktuBHOCTh. Anb(da, 6eTa- U ramma-uznydeHuss. CTpoeHHe aTOMHOTO
anpa. HyxioHHas wmoxaens aromMHoro sapa. HWsorombsl.  PaamoaxkTtuBHbIE
npespamienus. [lepron momypacmnana aTOMHBIX SIED.

SnepHble peakuuu. 3aKOHbI COXPAHEHUsS 3apsAJ0BOTO MU MAacCOBOTO YHCEI.
DOHeprus cBsI3M aTOMHBIX snep. CBsA3b Macchl W 3HEpPruu. Peakuuu cuHTe3a U
nenenus anep. Mcrounuku sueprun CosiHIa U 3BE3 .

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX W3JIyYEHUW HA KUBBIE
OpraHUu3MBbl.

Jemoncmpayuu.

1. CrexTpbl U3Ty4YEeHHUSI U MOTJIOMICHHUS.

2. CHexTpsl pa3Iu4HbIX Ia30B.

3. ComekTp BoaOpoaa.

4. HabmroneHnue TpekoB B kamepe BubcoHa.

5. PabGota cuéTunka HOHU3UPYIOLIUX U3ITYUYEHUH.

6. Perucrpanus uzmydeHust NpUpPOJIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnule padbomot u onvimel.

1. HabGnrogeHue CrIONIHBIX U IMHEWYATHIX CIIEKTPOB U3ITyUYEHHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHHE DHEPTUM YacCTULBI IO TOPMO3HOMY

nyTH (1o ¢poTtorpadusam).

3. W3mepenue paanoakTuBHOrO (oHa.

IToBTOPHUTEIHLHO-0000IAO NI MOTYJIb.

[ToBTOpUTENHHO-0000IAIOIMN MOAYJIb IPEIHA3HAUYEH JIJISi CUCTEMATU3ALINU
u  0000IIeHUsT MPEIMETHOrO  COACPKAHUSI UM OMbITa  JACSTEIBHOCTH,
NpUOOPETEHHOTO MPU U3YUYEHUHU BCEro Kypca (DU3MKH, a TaKkKe JJIS MOATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 ¢Gu3uKe I o0ydarouumxcs,
BBIOPABILIKX 3TOT yUYE€OHBIN MpeaMerT.

[Ipy n3ydyeHUM AAHHOTO MOJIYJIS PEANIU3YIOTCS U CHCTEMATU3UPYIOTCS BB
JeSITeNbHOCTH, HA OCHOBE KOTOPBIX 00ecreunBaeTcs JOCTHKEHUE NMPEIMETHBIX U
METANpeIMETHBIX  IJITAHUPYEMBIX  PE3yJbTaTOB  00y4YeHUs, (popMUpyeTcs
€CTECTBEHHOHAYYHAs] TPAMOTHOCTH: OCBOEHHE HAyYHBIX METOJOB HCCIIECIOBAaHMS



SBJICHUM TPHUPOABl M TEXHUKH, OBIAJCHUE YMEHUSMH OOBSCHATH (HU3UUECKUE
ABJICHUSI, TPUMEHAS T[OJYy4YEHHBbIE 3HAHWs, pelmarh 3aJadyd, B TOM YHUCIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAIbHBIC.
[IpuHIMNIMANBHO AEATETBHOCTHBIN XapaKTep JAHHOTO pas3jeiia peaaus3yeTcs
32 CY4€T TOro, 4YTO OOydarmuecs BBIIONHIIOT 3aJaHusl, B KOTOPBIX WM
[pEeAJIaraeTcs:
Ha OCHOBE IIOJYYEHHBIX 3HAHUM pacrmo3HaBaTh M HAYYHO OOBSICHSTH
(buzmyeckue SBICHUS B OKPYKAIOUIEH MPUPOJI€ U MOBCEAHEBHON KU3HU;
MCITIOJIb30BaTh HAYYHBIE METOJIbI UCCIIEOBAHUS (PU3NUECKHUX SBJICHUH, B TOM
YUCJIE JJIA POBEPKU TUIOTE3 U MOJTYUYEHHS] TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh Hay4HbIE OCHOBBI HAM0O0JIE€ BaXKHBIX JOCTHUKEHUU COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMEDP, TPAKTUYECKOTO UCITOIB30BAHUS PA3TUYHBIX UCTOYHUKOB
SHEPrMH Ha OCHOBE 3aKOHA IMPEBPALICHUS U COXPAHECHUS BCEX M3BECTHBIX BUIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMUAA

Wzydenue (Hu3NKU Ha ypOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHMs HAIPABIICHO

Ha JIOCTIKEHHUE JINYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbIX
pE3yIbTaTOB.

B pesynbTraTe uzydeHus pu3MKyd Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHus

y obOydarorierocst OyayT chopMupoBaHbl CIEAYIONINE JIMYHOCTHBIC PE3YIbTaThl B
JaCTH:

1) mnaTpuoOTHYECKOT0 BOCIIUTAHUS:

- IPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(du3nvecKoil HayKu;

- IGHHOCTHOE OTHOIIEHHE K JTOCTUKEHUSM POCCUNCKUX YUEHBIX-(DUZUKOB;

2) rpa’kIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

- TOTOBHOCTh K aKTUBHOMY YUYaCTHUIO B 00CYKJI€HUH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM JTOCTUKECHUI
buzuky;

- OCO3HaHUE BaXHOCTH MOPAIbHO-ITUYECKUX IPUHLMUIIOB B JEATEIBHOCTH
Y4YEHOT0;

3) 3cTEeTHYECKOr0 BOCIIMTAHUSA:

- BOCTIPUATHE DCTETUYECKHX KadecTB (PU3MYECKON HayKu: €€ TapMOHUYHOIO
MIOCTPOEHHUS], CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NNO3HAHUSA:

- OCO3HAaHHUE IEHHOCTU (UBMYECKOM HAYKH KaK MOUIHOTO HWHCTPYMEHTA
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHs TEXHOJIOTUM, BaXXHEMIIEH COCTAaBIISIOLLECH
KYJIbTYPBIL;

- pa3BUTHE HAy4YHOW JIOO03HATEIBLHOCTH, HHTEpEca K HCCIEeI0BATEIbCKON
NEeATEeNbHOCTH,

5) ¢opvmupoBaHMs  KYJbTYPbI 3J0pPOBbSI W  JIMOIMOHAJIBHOIO
0J1aronoJIy4ns:

- OCO3HaHWE LIEHHOCTH Oe3omacHoro o0pa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXKHOCTH MpaBui O€30MacHOTO TMOBEICHUS Ha
TpaHCIIOPTE, HA JIOpOrax, C JIEKTPUYECKUM U TEIJIOBBIM OOOpYJOBaHUEM B
JOMAITHUX YCIJIOBHSIX;

- c(hOpMUPOBAHHOCTh HaBbIKa pediekcuu, MNpU3HAHWE CBOETO IMpaBa Ha
OIIKMOKY M TaKOTO e MpaBa y Ipyroro 4eaoBeKa;

6) Tpy10BOI0 BOCTIMTAHMS:

- aKTMBHOE YYacTHE€ B PEIICHUM MNPAKTHYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTenpbHONl  OpraHM3anuu, Tropoja, Kpas) TEXHOJOTUYECKOM |



COITMAJILHON HAIPaBIICHHOCTH, TPEOYIOMMX B TOM 4YHCIE H (PU3HMISCKUX
3HaHUM;

e - MHTEpEC K MPaKTUUYECKOMY M3y4YeHUI0 nMpodeccuit, CBSI3aHHbIX C (PU3UKOI;

e 7)3K0JOrHYe€CKOr0 BOCIIMTAHUSA:

e - OpHCHTAlUs Ha TPUMEHECHHE (U3MYCCKMX 3HAHUM IS PEIIeHUS 3a1ad B
o0ylacTl OKpy’Karoliel Cpeapl, IUIAHUPOBAHUS TIOCTYIIKOB M OIGHKH HX
BO3MOJKHBIX TTOCJICACTBUM JJIsl OKPYKAIOLIEH CPeIbl;

e - OCO3HaHHE IIOOATBLHOIO XapakTepa AKOJOTMUECKUX MpOoOIeM M MyTeu ux

pelieHus;

e 8) aganTanMM K HM3MEHAKIIMMCH YCJIOBHSIM COLUAJBLHOW M NMPHUPOTHOI
cpeabl:

e - TOTPeOHOCTH BO B3aUMOJEHCTBUM MPU BHIOTHEHUU UCCIAEAOBAHUN U
MPOEKTOB (hM3UYECKOW HAMPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHHUIM
IPYTUX;

e - TIOBBIIICHHWE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO
NEeATEeNbHOCTD;

e - MOTPeOHOCTH B (POPMUPOBAHUY HOBBIX 3HAHUM, B TOM duciie (popMyIupoBaTh
UJIeH, MOHATHUSA, TUTIOTE3bI O GU3UUECKUX 00BEKTaX U SABJICHUSIX;

e - OCO3HaHUE Je(HUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JaCTH
buzuKy;

e - IUIAHUPOBAHHUE CBOETO pA3BUTUS B MPUOOPETEHUWH HOBBIX (DUIUYECKUX
3HaHUM;

e - CTPEMJICHHE aHAJIM3UPOBATH M BBISABIISATH B3aHMOCBS3U MIPUPOIBI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (DM3UUECKUX 3HAHUMH;

e - OIEHKA CBOMX JCUCTBUN ¢ Y4Y€TOM BIUSHUA Ha OKPYKAIOIIYIO CpEeny,
BO3MOXHBIX TJIOOAIBHBIX MMOCIEICTBHIA.

METANPEAMETHBIE PE3YJIBTATBI

B pesymbraTte OcBOeHHS mporpamMmbl 10 (pH3UMKEe HA YPOBHE OCHOBHOT'O
oO1ero o6pazoBanusi y o0ydaronierocsi OyayT copMUpOBaHbI MeTaNpeIMeTHbIe
Pe3yJabTaThl, BKIIOYAIOIIUE T0O3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEpCAJIbHbIC  y4eOHbIC  JICWCTBUS,  PETYJISITHBHBIC
YHHUBEpCaIbHbIC yUeOHbBIE JICHCTBH.

Ilo3naBaresibHBbIC YHHBEPCAJIbHbIE Y4eOHbIE 1eiCTBUSA

Bba3oBble JiornuecKue 1eCTBUSA:
e BBISBIATH U XapaKTEpU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(s1BNIEHUI);



yCTaHABJIMBATh CYIIECTBEHHBI MPHU3HAK KJIacCU(PUKAIIUUA, OCHOBAHHMS TS
0000IIIeHNS U CpaBHEHUS,

BBISIBIISATH 3aKOHOMEPHOCTH U TIPOTUBOPEYHSI B pacCMaTPpUBAEMBbIX (DaKTax,
JTAHHBIX ¥ HAOIOICHUSIX, OTHOCAIIUXCS K (PU3UIECKUM SIBIICHUSIM;
BBISIBIISITh TIPUYMHHO-CIIC/ICTBEHHBIE CBSI3M TPU HM3YyYEHUU (U3HUECKUX
SIBIICHUI ¥ MPOIIECCOB, JIeNaTh BBHIBOJBI C MCIIOJIb30BAHUEM JIETYKTHBHBIX
¥ WHIYKTUBHBIX YMO3aKIIOUECHWH, BBIIBUTATh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYECKHUX BEJIMYUH,;

CaMOCTOATENFHO BBIOMPATh CIOCOO perieHus: y4eOHOW (u3HUecKon
3amaun (CpaBHEHHE HECKOJIBKMX BAapUAHTOB pEIICHHS, BHIOOp HamOoiee
MOIXOJISIIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTCPUEB).

ba3oBble ucciiegoBarebCcKue el CTBHUA:

MCITI0JIb30BaTh BOIPOCHI KaK UCCIEA0BATEIbCKUII MHCTPYMEHT NTO3HAHUS;
MIPOBOJIUTH 10 CAMOCTOSITEIBHO COCTABIIEHHOMY TUIaHY OMBIT, HECIOXKHBIN
(GU3MYECKUIl JKCIIEPUMEHT, HEOONbIIOE UCCIeI0BaHUE (PUINUYECKOTO
ABJICHUS,

OLICHWBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTb HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIICIOBAHUS UITU IKCIIEPUMEHTA;

CaMOCTOSITeILHO (OPMYJIUPOBATH 00OOIIEHHS W BBIBOJBI MO pe3yJibTaTam
MIPOBENEHHOIO HAOIIOEHUS, OMbITA, UCCIIEIOBAHUS;

NPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUINUECKUX
MPOLIECCOB, a TAKXKE BBIIBUTATh MPEANOI0KEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBHSIX U KOHTEKCTaX.

Pabora ¢ unpopmanueii:

MPUMEHSTh PA3IUYHBIC METO/bI, MHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
orOope WHPOpPMAIMK WIH JAaHHBIX C yYETOM TPEIOKCHHON yueOHOMH
(dbuzndecko 3a1auu;

aHAM3UPOBATh, CHCTEMATH3UPOBATh M MHTEPIPETHPOBATH WH(OpPMAITHIO
Pa3TUYHBIX BUIOB U (JOPM MIPEICTABIICHNUS,

CaMOCTOSITENILHO ~ BHIOMpaTh ONTHMANbHYI (opMy mpeacTaBiIeHUs
uHQOpMAIlMU W WUTFOCTPUPOBATH peIlacMble 3a7a4ud  HECIOKHBIMH
CXeMaMH, TharpaMMamMu, HHOU rpauKoi U MX KOMOWHAITHSIMH.

KoMMyHUKAaTHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIE 1eCTBHS:

B X0j¢ OOCYXJCHHS Yy4eOHOro maTepualia, pe3yjiabTaToB JabOpaTOPHBIX
paboT M IPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaEMOM TEMBI U
BBICKA3bIBaTh HJICH, HAIlCJICHHBIC HAa pEIICHUE 3aJaddl M TOJep>KaHue
OJ1aro’ke1aTeIbHOCTH OOIIEHNS;

COIOCTABIIATh CBOM CYXKICHHUS C CYXICHUAMU JPYTHX YYaCTHUKOB
Juaiiora, 0OHapyXKUBATh Pa3jIU4He U CXOJICTBO MO3UITUN;



BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;
MyOJWYHO MPECTABIATh PE3YIbTaThl BBIMOIHEHHOTO (DU3UYECKOTO OMBITA
(3KCTIepUMEHTa, HCCIISIOBAHUS, TIPOEKTA);

MOHMMATh W HWCIOJNB30BaTh  MPEUMYIIECTBA  KOMAHIHOW |
WHIUBUIYyAIbHOW paboThl MpU PEHIEHUH KOHKPETHOW (HHU3MUECKOM
poOJIeMBI;

MPUHUMATh eI COBMECTHOW JESITEIIbHOCTH, OPTaHW30BBIBATh JCHCTBUS
no e€ [OCTIKEHHUIO: PACIpeAeNsaTh pOJid, OOCYXAAaTh MPOLECChl U
PE3yNbTaThl COBMECTHOM pab0ThI, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;
BBITIOJIHATH CBOIO YacTh pabOThI, IOCTUTAsl KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIPABICHUI0O W KOOPAWHHUPYS CBOM JEUCTBHS C JPYTUMHU
YJICHAMH KOMAaHIbI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPHUTEPHUSIM,
CaMOCTOATENHHO C(HOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBHS.

PeI‘y.]IHTI/IBHLIe YHUBEPCAJIBHBLIC yqeﬁnble I[eﬁCTBHﬂ

CaMoopraHmaunﬂ:

BBISIBIISITH TIPOOJIEMBI B JKU3HEHHBIX M yUYEOHBIX CUTYaIMsIX, TPEOYIOIINX
ISt pereHus: GU3nUecKuxX 3HaHUM;

OPHUEHTHUPOBAThCS B  PA3NMYHBIX MOAXOAAX TMPHUHATHUS  PEIICHUN
(vHIUBUAYATBHOE, TIPUHATHE PEIICHHWS B TPYIIE, MPUHATHAC PEIICHUN
TPYIIION);

CaMOCTOATEILHO COCTABJISITh AITOPUTM pEllIeHUs (U3NUECKON 3a7auu WU
IUTaHa HMCCIEAOBAaHUSA C y4ETOM HMEIOUINXCA PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh NIPEIJIaraéMble BAPUAHTHI PEIICHUM;
JieN1aTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CﬂMOKOHTpOJ’Ib, 3MOIUOHAIBLHBIN HHTEJLJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyalluH U IIpeyiaraTh IUIaH €€ U3MECHECHUS,
OOBSCHATh TPHUYMHBI  JOCTIDKCHHUS  (HEHOCTHIKEHHUS) PE3yJIbTaTOB
JeSITENbHOCTHU, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBBI B JIEITEILHOCTh (B TOM YHMCJIE B XOJI BBINOJHEHUS
(U3UYECKOTO0  HCCIIEIOBAaHMS WJIM TPOEKTa) HAa OCHOBE HOBBIX
O00CTOSITENHCTB, W3MEHUBIINXCS CHUTYaIllMii, YCTAHOBJIEHHBIX OIINOOK,
BO3HUKIIUX TPYAHOCTEN;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM;

CTaBUTh €05 Ha MECTO JPYroro 4ejoBeKa B XOJI€ CIOpa WK JUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTrOro;
MPU3HABATh CBOE MPABO Ha OMIMOKY MPU pelieHn: GU3NIECKuX 3a1a4 Win
B YTBEPKIAECHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOTO.



INPEIJMETHBIE PE3YJIBTATbBI

K xonIry o0yuenus B 7 Kjacce rpeMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJI30BaTh  TOHATHS:  (PU3WYECKHE W  XUMHYECKHE  SIBJICHHS,
HaOJIOZICHUE, DKCIIEPUMEHT, MOJIEeNb, TUIOTE3a, CAMHHIIBI (U3HUUYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSI BeliecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYeCKOoe JBIDKEHHE (PaBHOMEpPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUS, PABHOAEHUCTBYIOIIAS
cuJa, nedopmarus (ympyras, IJIaCTUYECKast), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IbL;

paznuuath siBiaeHusa (auddys3us, TEIIOBOE IBUXEHUE YACTHUIl BEIIECTBA,
pPaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEPIUA,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPIBIX TEN C 3aKPEIUIEHHON OCHIO
BpalleHUs, Ieperada JaBJICHUS TBEPIABIMUA TeEJIaMH, >XUAKOCTIMH U
razamy, aTMocepHOe JaBJ€HUE, IUIaBaHUE TeJl, NPEeBPAILECHUS
MEXaHMYECKON SHEpPruu) MO ONUCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SIBICHUE;
pacno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UYECKUX SBJICHUN B
OKpYXalollleM MHpE, B TOM 4YHUCIEe (PU3MUECKHE SBICHUS B MPHUPOIE:
MpUMEpPHI JIBMKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B KMBOM M HEXKHBOM
MpUpOJe, NCUCTBUE CWJIbl TPEHUS B IMPUPOAE M TEXHUKE, BIIHUSHUE
aTMOC(EpHOro JaBJICHUs Ha >KMBOW OpraHu3M, IJIaBaHUE pPbIO, phluard B
TeJIe YeJIOBEKa, MPU 3TOM NEPEBOJIUTh MPAKTUUECKYIO 3aJauy B YUEOHYIO,
BBIJICIIATH CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) HU3HUECKUX SBJICHUA;
OINMKCHIBATh MU3yUCHHBIE CBOMCTBA TEN M (PU3UUYECKUE SIBICHUS, UCTIOIB3YS
¢busnyeckne BeNWYMHBI (Macca, 00BEM, IUIOTHOCTH BEIECTBA, BpEMs,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIa YIIPYTOCTH, CUJIa TSKECTH, BEC
Tena, CWJIa TpEeHUs, JAaBieHHe (TBEPAOro Tena, KUIAKOCTH, Trasa),
BBITAIKMBAIOIIAS CHJIa, MEXaHWYeCcKas paboTa, MOITHOCTb, IUICYO CHIIBI,
MOMEHT CWIbl, KO3G(UIMEHT TMOJE3HOro JCHCTBUS MEXaHU3MOB,
KMHETUYECKass W TMOTEHIHAIbHAs YHEPTUs), MPU ONHCAHUU MPaBUIBLHO
TPaKkTOBaTh  (PUBMUECKHH  CMBICT  HWCIOJB3YyeMBIX  BEIWYWH, UX
0003HAaYEHUsI W €IUHUIIBI (PU3NYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BEJMUYMHY C JIPYTUMHU BEJIMYMHAMU,
CTPOUTH TpaUKU U3yYEHHBIX 3aBUCUMOCTEHN (PM3UYECKUX BEJIMUUH;
XapaKTepu30BaTh CBOMCTBa Tel, (U3MUECKHe SBICHUS M MPOLECCHI,
WCIIOJIb3Ys MpaBUila CIOXKEHUs CUil (BIOJb OJHOM MpsAMOii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBWIO paBHOBECHUs phiuara (0Joka),



«30JI0TOE€ MPaBWJIO» MEXAHHKH, 3aKOH COXPAHEHUS MEXaHHYECKOU
SHEPruu, MpU ITOM JaBaTh CIIOBECHYIO (HOPMYJIUPOBKY 3aKOHa W
3aMKChIBATH €70 MATEMATUUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKHUE SBJICHMS], TPOLIECCH] U CBOICTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUud M[PAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITh ITPUUMHHO-CIIC/ICTBEHHBIE CBSA3H, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKUX I11aroB ¢ OMopoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3UUECKUX
ABJICHUM, (PU3NUECKUX 3aKOHA UJIU 3aKOHOMEPHOCTH;

pemarb pacu€THele 3anayd B 1—2 JAEWCTBUSA, HCIONIB3YS 3aKOHBI U
dbopmyIbl, CBsI3bIBAIONIME (DU3UYECKUE BEJIMYMHBI: HA OCHOBE aHaIM3a
YCIJIOBHSI 3a/1a4M 3alMChIBATh KPATKOE YCIOBUE, MOACTABIATh (PU3HUECKUE
BEJMYUHBI B (OPMYJBl M TPOBOJUTH PACUEThl, HAXOJUTH CIIPABOYHbBIE
JaHHbIE, HEOOXOAUMBIE JJISl PELIECHUs 3a]a4, OIICHUBATh PEATHMCTUYHOCTh
MOJIy4YeHHOU (PU3NYECKO BETUUUHBI;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPHU T[OMOIIH
(U3HYECKUX METOJOB, B OIIMCAHUU UCCIIEI0BAHUS BBIIEISATH IPOBEPIEMOE
IpeanojaokeHne  (TUIOTE3y),  pa3inyaTb M HHTEPIPETUPOBATH
MOJIYYeHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKA B XOJIe OIbITa, JeNiaTh
BBIBOJIbI IO €T0 Pe3yJIbTaTaM;

MPOBOJUTH OMNbBITHI IO HAOMIOJNEHUIO (PU3NYECKUX SBICHUU WU
bu3HIecKnx CBOMCTB TeN: dbopmMyIpoBaTh MIpOBEPSiIEMbIE
MPEANOI0KEeHUs, COOMPATh YCTAHOBKY U3 MPEAIOKEHHOTO0 000pYyA0BaHMS,
3aMMChIBATH XOJ1 ONBITA U (POPMYJIUPOBATH BBIBOJIBI;

BBINIOJIHATHh MPSAMbIE H3MEPEHHSI PACCTOSHUSA, BPEMEHHM, MAacChl TeJa,
00béMa, CHUIBI U TEMIEPATypbl C HCHOJIb30BAaHUEM AaHAJIOTOBBIX U
MQPOBBIX MPUOOPOB, 3aMKCHIBATH I[MOKa3aHUS TPUOOPOB C YUYETOM
3aJlaHHOM aOCOIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIIMYUHBI OT
APYrod C WCIOJIB30BAHUEM MPSAMBIX H3MEPEHHI (3aBUCUMOCTH IIYTH
PaBHOMEPHO JBIXKYIIErocs Tejla OT BPEMEHU [BIKEHUS TeNa, CHIIbI
TPEHUS CKOJILKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAJH CONPUKOCHOBEHUS TEJl, CUIIbI
YOPYTOCTH OT YAJMHEHHS MPY>KUHBI, BHITAJKUBAIOIIEH CHIIBI OT 00BEMaA
MOTPYKEHHON YacTH TeJla M OT IUIOTHOCTH JKUJIKOCTH, €€ He3aBUCUMOCTHU
OT TJIOTHOCTH TeJa, OT TJIyOHHBI, HA KOTOPYIO MOTPYKEHO TEJI0, YCIOBUN
IJIaBaHUsl TE€Jl, YCIOBUM pPaBHOBECHs pbluara W OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOrOo HCCIEAOBaHUs, COOUpaTh YCTaHOBKY U
BBITIOJIHATh W3MEPEHUs, CIeIys MPEeUIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEJIWYUH B BUJE



NpEUIOKEHHBIX TaOnull U TpaduKoB, JAeNaTh BBIBOABI MO pe3yJbTaTaM
UCCIIEIOBaHMUS;

NPOBOJNTH KOCBEHHBIE H3MEPEHHS (U3MUECKUX BEIWYHH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, Cujla TPEHHS CKOJIBKECHHS,
JaBJIEHWE  BO3]yXa, BbITAJKHUBAIONIAsl CHJIa, JecTByromas  Ha
HNOrpyKEHHOE B JKMJIKOCTh TeNO, KOA(P(ULIUEHT IMOJIE3HOTO JEHCTBUS
OPOCTBIX MEXaHWU3MOB), CJeAys TNPEUIOKECHHOW WHCTPYKIUHU: TIpHU
BBITIOJTHEHUH HW3MEPEHU coOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIUUCIISTH 3HAUEHNE UCKOMOU BEJIMYKHBI,

coOJII0/1aTh MpaBUJIa TEXHUKU OE€30MaCHOCTH MU padoTe ¢ 1abOpPaTOPHBIM
000py1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI ACUCTBUA MPUOOPOB M TEXHUUYECKUX YCTPOMHCTB:
BECHI, TEPMOMETpP, JIWHAMOMETpP, COOOIIAIIIHUECs COCyAbl, OapoMmerp,
pblyar, HOJBUKHBIA U HETIOABM)KHBIN OJIOK, HAKJIOHHAS MJIOCKOCTH;
XapaKTepu30BaTh MPUHIMIBI JEUCTBUS HW3YyYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOHl Ha WX OmUcaHus (B TOM YHCIE:
MNOJIUINITHUKY, YCTPOWCTBO BOJOIPOBOJA, THUIAPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEP, OPIIHEBOM HACOC, APEOMETP), UCIIOJIb3Ysl 3HAHUS
O CBOMCTBaxX (PpU3UYECKHUX SBJICHUM M HEOOXOJIMMBbIE (PU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHPOPMALMIO O  MpHUMEpax)
IPAKTUYECKOIO HCIOJb30BaHUS (PU3MUECKUX 3HAHUN B IOBCEAHEBHOMN
KU3HU 151 o0ecrieueHrs 0€30MacHOCTH TpU 0OpallieHny ¢ IpudopamMu u
TEXHUYECKUMHU YyCTPOWCTBAMHU, COXPAHEHHUS 3JI0POBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaloIlEel cpeie;

OCYIIECTBIATh OTOOp HCTOYHUKOB uHGpopmauuu B VHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOUCKOBBIM 3alPOCOM, Ha OCHOBE MMEFOIIMXCS
3HaHUA © TYTEM CpPAaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIACIATH
uHpOpMaIMIO, KOTOpas SIBISIETCS NPOTHUBOPEUYHMBOM WM MOXET OBITh
HEI0CTOBEPHOI;

MCTIONIb30BaTh MPH BBIMOJHEHUN YY€OHBIX 33JaHUIl HAYYHO-TOMYJISIPHYIO
JUTEepaTypy (QHU3MYECKOrO  COACpKAHHs, CIPAaBOYHBIE MaTEepHAIIbI,
pecypchl ceTu VIHTepHeT, BIaJeTh NpuéMamMi KOHCTIEKTUPOBAHUS TEKCTa,
npeobpazoBaHusl UHGOPMALIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpaTKHE MHCHbMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3MUECKOTO COAEPKAHUSA, B TOM
yucne MmyOJUMYHO JeNaTh KpaTKue COOOIIeHHsI O pe3yibTaTax MPOEKTOB
WIK Y4YeOHBIX HCCIEIOBAaHUM, IPU O3TOM TPaAMOTHO HCIOJb30BaTh



W3YYCHHBIM TIOHATHHHBIA ammapar Kypca (HU3UKH, COMPOBOXKIATH
BBICTYIUIEHUE MTPE3CHTAUEN;

MIPU BBITIOJTHEHUN YYEOHBIX IMPOEKTOB M MCCIEIOBAHUN pacnpeacsisiTh
00sI3aHHOCTU B TPYIIIIE€ B COOTBETCTBUM C MOCTaBJICHHBIMU 3a/lauaMH,
CIEOUTHh 3a BBINOJHEHWEM IUIAHA JEUCTBUM, AaJCKBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJIQJ, B  JIEATEIBHOCTh  TIPYMIbl, BBICTPAUBATH
KOMMYHHMKATUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K xoH1y o0yuenus B 8 kiacce npeIMETHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

KCIOJIb30BaTh MOHSTHUA: Macca U pa3MePbl MOJIEKYJ, TEIJIOBOE JIBUKECHUE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSIHUSA BEUIECTBA, KPUCTATIINYECKUE U
aMmopdHble TeJa, HACHIIIEHHbIH W HEHACBHIIMICHHBIM Tap, BIAXKHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPCHHSS DJHEPrUs, TEIUIOBOM JIBUTaTEIb,
AJIEMEHTAPHBIN AJIEKTPUYECKUIN 3apsijl, JIEKTPUUECKOE I0JIe, MPOBOIHUKH
Y IUDJICKTPUKU, TTOCTOSHHBIN 3JIEKTPUYECKUI TOK, MATHUTHOE MOJIE;
pasziuuath SBJICHUS (TEIUIOBOE paCIIMpEHUE W CXKaTue, TeIionepeaaya,
TEIJIOBOE€ PABHOBECHE, CMAYHWBAaHUE, KAlWJUISIPHBIC SIBJICHUSI, UCIIAPEHHUE,
KOHJICHCAIUs, TUIABJICHUE, KpHUCTauIM3anus (OTBEpJEBaHHUE), KHUIIEHUE,
Teronepeaaya (TeTIONPOBOHOCT, KOHBEKIIHS, U3JIy4YeHUE),
AIEKTPU3ALUS TEJ, B3aUMOJICVCTBUE 3apAJIOB, JEUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAaHWE, B3aMMOJICICTBUE MAarHWUTOB, JCHCTBHUE
MarHUTHOTO TOJISl Ha TIPOBOJHUK C TOKOM, 3JICKTPOMAarHuTHAsT MHIYKITUS)
10 ONHUCAHUID UX XAPAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBJICHUE;

pacIio3HaBaTh IMPOSBICHHE M3YyYCHHBIX (DHU3WYECKUX  SBJICHUNA B
OKpY’)KarollleM MHpE, B TOM 4YHciIe (U3HMYECKUE SBJICHUS B IIPUPOJIC:
MOBEPXHOCTHOE HATHKECHUE W KANWULSIPHBIE SBICHUS B TPUPOJE,
KpUCTaJUIbl B mOpupone, wuznydeHue ColiHIa, 3aMepP3aHUE BOJOEMOB,
MOpCKHe Opu3bl, 00pa30BaHUE POCHI, TYMaHa, MHES, CHETa, dJICKTPUISCKUE
SBJICHUS B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emii, Jpedd MOII0COB, POJIb MAarHUTHOTO MOJS IS KU3HU Ha
3emiie, OJISIPHOE CUSIHUE, IPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYIO0, BBIJCIATh CYIIECTBEHHBIC CBOMCTBA (MpHU3HAKH) (PHU3HUIECCKUX
SIBJICHUH;

OMUCHIBATh U3yYCHHBIC CBOMCTBA TeJI U (PU3UYECKUE SIBJICHUS, UCTIOJIb3Ys
(du3nyeckre BEIWYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUSI, KOJTUYECTBO
TEIJIOTHI, YyJAEJIbHAs TEIUIOEMKOCTh BEIIECTBA, YJAEIbHAsA TEIIOTa
IJIABJICHUsI, yJeJbHAs TeIUIoTa IapooOpa3oBaHus, YJeJbHAas TeIioTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJEe3HOTO JEHCTBUS TEIJIOBOM



MAIlMHBI, OTHOCUTEJIbHAs BIAXHOCTb BO31yXa, JJIEKTPUYECKHU 3apsn,
CUJIa TOKA, DJIEKTPUYECKOE HAIPsKEHUE, COINPOTHUBIICHUE IPOBOJHUKA,
yACIbHOE  CONpPOTUBIEHWE  BellecTBa, paborTa U MOLIHOCTb
ANEKTPUYECKOr0  TOKAa), MpPHU ONWCAHUM TMPABWIBHO  TPAKTOBATh
¢bu3nYecKuil CMBICI HCIOJIb3YEMbIX BEIUYMH, 00O3HAYEHUS U €IUHHIIBI
(bu3NYeCKUX BEIMYMUH, HAXOAUTh (OPMYJIbl, CBS3BIBAIOIINE JIAHHYIO
(U3MYECKYI0 BEJIMYMHY C JAPYTMMHM BEIWYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHe SBICHUS M IPOLECCHI,
WCIIOJIb3YSl OCHOBHBIE IIOJIOKEHHS MOJIEKYJISIPHO-KUHETUYECKOW TEOpUHU
CTpPOEHHUs BEIleCTBa, NMPUHLHUII CYNEPHO3UIUU ToJield (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHHs 3apsiia, 3akoH OMa Jj1s yJacTKa LENu, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpAaHEHUs JHEPrud, IMpU OSTOM J1aBaTh
CJIOBECHYIO0 (DOPMYJUPOBKY 3aKOHA W 3alUCHIBATh €r0 MaTeMaTU4YeCKOe
BBIPAXKEHUE;

OOBSACHATHh (PU3MYECKHE MPOLECCHl M CBOMCTBA TEJI, B TOM YHUCIE U B
KOHTEKCTE CHUTyallMi NPAKTUKOOPHUEHTUPOBAHHOI'O XAPAKTEPA: BBIABIIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JOTrMYecKuX
miaroB ¢ omnopod Ha 1—2 W3y4YEeHHBIX CBOMCTBAa (PU3MYECKUX SIBIICHUU,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3a1ayd B 2-3 JACUCTBUSA, HCIOJb3YS 3aKOHBI U
dbopmyIbl, CBsI3bIBAIONIME (DU3UUYECKUE BEJIMYMHBI: HA OCHOBE aHaIM3a
YCHOBUSL 3aJladyd 3alliChIBaTh KPATKOE YCIOBHUE, BBIABIATH HENOCTATOK
JaHHBIX JUIsl pELIeHUs 3aJadd, BbIOMpAThb 3aKOHBI W  (POpPMYJIBI,
HEOOXOJuMble Al €€ pelIeHUs, MNPOBOAUTH Pacy€Thl M CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMU JTAHHBIMHU;
pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPU T[OMOIIH
(U3HYECKUX METOAOB, HCIIONb3YSl ONHMCAHHE HCCIEAOBAHMS, BBIIEIATH
IIPOBEPSAEMOE  IPEAIIOJIIOKEHUE, OLEHMBATh IPABWIBHOCTh IMOPsAJKA
IIPOBEICHUS UCCIIEN0BAaHM, 1€1aTh BBIBOJbI;

MPOBOJUTH OMbBITHI 1O HAOMIOJNEHUIO (PU3MYECKUX SBICHUN WU
(U3HYECKUX CBOMCTB Tell (KaMWUISIPHBIE SBJICHHS, 3aBUCUMOCTb JJaBJICHUS
BO3/lyXa OT €ro o0béMa, TeMIepaTypbl, CKOPOCTH MpPOLEcca OCTHIBAHUS U
HarpeBaHUsl TMpPU U3IYYEHUH OT LBEeTa M3Jydaromien (MOrIONIaroIIei)
ITOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYPHI KUAKOCTH U
IJIOMAAA €€ IIOBEPXHOCTH, OJJEKTpU3alus TN MW B3aUMOJCHCTBHUE
DNEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yaJu3alldsl MArHUTHBIX IIOJIEW TIOCTOSIHHBIX MAarHUTOB, JCHUCTBUS
MAarHATHOTO TOJIA HA MNPOBOJHHUK C TOKOM, CBOWMCTBA AJIEKTPOMArHuTa,



CBOMCTBAa 3JEKTPOABUTATEIS] MOCTOSHHOTO TOKa): (POPMYIMpPOBAThH
IPOBEPsIEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY W3 MPEI0KEHHOTO
000pyI0BaHUs, OMHUCHIBATH XO/1 OMbITAa U (DOPMYJIUPOBATH BHIBO/IbI;
BBIIIOJIHATh ~ MPSAMbIE  U3MEPEHUS  TEMIEpPaTypbl, OTHOCUTEIbHOMU
BJIQXHOCTH BO3/lyXd, CHJIbl TOKA, HANOpPSDKEHHS C HCIOJb30BAaHUEM
aHaAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEIMYUH, CPAaBHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIIMYUHBI OT
ApYrod € HCHOJB30BAHMEM NPSMBIX H3MEPEHHI  (3aBHCHMOCTH
CONPOTHUBJICHUS NIPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJAHM IIOIEPEYHOIO
CEUEHMSI U YACIBHOIO COIPOTHUBIICHHS BEUIECTBA MPOBOJIHUKA, CUIIBI TOKA,
UAYLIEr0 Yepe3 TMPOBOJHHMK, OT HANpsOKEHWs Ha  IPOBOJHUKE,
UCCJIEIOBAHUE TIOCIEAOBATEIbBHOIO M NApaJUIeJIbHOIO  COEIMHEHUMN
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHHUs], Cleaysl MNPeIoKEHHOMY IIaHy, (PUKCHUPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBHCUMOCTH B BHUAE TaONMl U TpadUKoOB,
JIeJ1aTh BBIBOJBI 10 PE3YyJIbTaTaM UCCIIEI0BAHMS;

IPOBOANTHh KOCBEHHBIE HU3MEpPEHHs] (PU3MUECKUX BEIUYUH (yAeJbHas
TEIJIOEMKOCTh ~ BEILIECTBA, COMPOTUBIEHUE TMPOBOJAHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOTIO TOKA): IUIAHUPOBATh M3MEPEHUs, cOOUpaTh
HKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, CIIElysl MPEJIOKEHHON MHCTPYKLUU, U
BBIYHCIISATH 3HAYCHNUE BEJINYUHBI,

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH IpH paboTe C J1abopaTOpHbIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIMINBI  JEUCTBUS HU3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOHl Ha UX oOmucaHus (B TOM YHCIE:
CUCTEMa OTOIUICHUS JAOMOB, TUTPOMETp, MapoBas TypOHMHA, aMIEepMETp,
BOJIbTMETP, CUETYMK JIIEKTPUUECKOW 3HEPrUH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpkl, HarpeBaTeIbHbIE AIEKTPONPUOOPH! (IPUMEPDI), STEKTPUUECKUE
IPEIOXPaHUTENH, JIEKTPOMArHUT, FIEKTPOABUTaTENb IOCTOSHHOTO TOKA),
UCIIOJIb3Yysl 3HAHMSL O CBOMCTBAaxX (PU3MYECKUX SBJICHUM U HEOOXOAMMbBIE
(u3nUecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKHE YCTPOWCTBA M HW3MEPHUTEIBHBIE
npuOoOpbl MO CXeMaM M CXEMAaTU4YHbIM pUCYHKaM  (KHJIKOCTHBIN
TEPMOMETp, TEPMOC, MCUXPOMETP, TMTPOMETP, JIBUraTelb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBbI AJIEKTPHUUECKUX
LEenel ¢ MOCIeA0BATENbHBIM U MApaIEIbHBIM COEIMHEHHEM 3JIEMEHTOB,
pasznuuasi ycJIoBHbIE 0003HAUEHHUS IJIEMEHTOB 3JIEKTPUUECKUX LIETel;



OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHPOPMALMIO O  MpHUMEpax)
IPAKTUYECKOI0 HCIOJb30BaHUS (PU3MUECKUX 3HAHUNW B IOBCEAHEBHOMN
KU3HU JIs1 oOecrieyeHus: 6€30MacHOCTH IpH OOpallleHuy ¢ MpudopamMu U
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHHs 3I0pPOBbI U COOJIOACHUS
HOPM 3KOJIOTUYECKOTO TIOBEJEHUS B OKPYIKAIOLIEN CPELE;

OCYIIECTBIATh MOUCK HMHPOpMALMM (PU3NYECKOTO COAEpNKaHUSI B
HNutepHere, Ha OCHOBE HMEIOUMXCA 3HAHUM U IIYTEM CpaBHEHHUS
JOTOTHUTENbHBIX ~ MCTOYHUKOB  BBLACIATH HMH(OpMALUIO, KOTOpas
SBJISIETCS] IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHOM;
UCIIOJIb30BaTh MPU BBINOJIHEHUN Y4E€OHBIX 33JaHUIl HAyYHO-IOMYJISIPHYIO
JTUTEPATYPY  (PU3UYECKOTO  COJAEpKAHMS, CHOPABOYHBIE MaTepHUalbl,
pecypcesl cety MIHTEepHET, BiIaeTh NpUEMaMHi KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBaHusi UHGOPMALUU U3 OJJHOW 3HAKOBOW CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCHMEHHBIE M KpPAaTKHE YCTHBIE COOOIIEHUS,
o0o6mass wHOOpPMALIMIO M3 HECKOJBKHUX HMCTOYHHKOB (DU3UYECKOTO
COlEp)KaHUs, B TOM 4YHUCJIE€ MyOIMYHO NPEACTaBIATh PE3yIbTaThl
IIPOEKTHOW WJIM UCCIEAOBATEIbCKOU NEATEIBHOCTH, IPU 3TOM T'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TMOHATUHHBIA ammapar Kypca (U3UKH,
CONPOBOK/JIaTh BBICTYIUICHHE MPE3CHTALINEM;

IPU BBINOJHEHUU YYEOHBIX MPOEKTOB U HCCIAEAOBAHUN (PU3HUECKUX
IPOLIECCOB paclpeAesiTh OO0S3aHHOCTH B TPYINIE B COOTBETCTBHH C
IIOCTaBJICHHBIMU 3aJja4aMU, CIEIUTh 3a BBIIIOJHEHUEM IIJIaHA JEHCTBUN U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OLIEHUBaTh COOCTBEHHBIM BKIAJ B
NEATEIBbHOCTD IPYIIbI, BBICTPAMBATh KOMMYHUKAaTUBHOE B3aUMOJIEVICTBHUE,
MPOSIBIISS TOTOBHOCTH pa3peniaTb KOH(DIUKTHI.

K xonIry o0yuenus B 9 Kjacce rpeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh MOHATHSA: CHCTEMa OTCuU€Ta, MarepualbHas TOYKa,
TPAeKTOpPHsI, OTHOCUTEILHOCTh MEXAHWYECKOTO NBIDKCHHS, Jehopmarius
(ympyrasi, mjiacTU4eckas), TpPEeHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh U NEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEJO,
LEHTpP TSHKECTU TBEPIOTO Tesla, pAaBHOBECUE, MEXaHUYECKUE KOJEOaHUs U
BOJHBI, 3BYK, HH(PA3BYK U YJIbTPA3BYK, IICKTPOMArHUTHBIC BOJHBI,
IKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U NalbHO30PKOCTbD,
CHEKTPhl UCIYCKAaHUsl W MOTJOLIEHUA, allb(a, OeTa- U raMma-u3IyyeHus,
M30TOIIBL, IAEPHASI JHEPreTHKA;

paznuyath sBJI€HUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSIMOJIMHEHHOE
JIBUKEHUE, DPABHOYCKOPEHHOE MPSIMOJUHEHHOE ABMXEHHE, CBOOOIHOE
NajJIeHUue Tell, pABHOMEPHOE JIBUKEHUE MO OKPY>KHOCTH, B3aMMOJIEHCTBUE



TeJ, peakTUBHOE ABI)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY>KJICHHBIE KOJIeOaHUs1), PE30HAHC, BOJHOBOE JIBIXKEHHE, OTPA’KEHUE
3BYyKa, NPSIMOJIMHEWHOE PacinpoCTpaHEHUE, OTPAXKEHUE U MPETOMIICHHE
CBETAa, IIOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, PA3JIOKEHUE OEIOro CBeTa B
CHEKTP M CJOXKEHUE CHEKTPAJIbHBIX IIBETOB, JHUCIEPCHS CBETa,
€CTECTBEHHasl PaJUOaKTUBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITy4YEHHUsI) IO ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh TMPOSBICHHE M3YyYEHHBIX (U3MUECKUX SBJICHUH B
OKpy>XaromeM Mupe (B TOM 4YHcie (u3nyecKkue SBICHUS B TMPUPOJIE:
MPWINUBBI U OTIUBBI, ABMKEHUE T1aHeT COTHEYHON CHUCTEMbI, PEAKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIPHUSATUE 3BYKOB JKUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO0, LBETa TeJ,
ONTUYECKHE SIBICHUS B TPHUPOJAE, OMOJIOrMYECKOe IEHCTBHUE BHUIUMOIO,
yAbTPaduOIETOBOTO W PEHTTEHOBCKOTO M3JIYyUYCHHM, €CTECTBEHHBIN
PaAMOAaKTUBHBIN (POH, KOCMHUYECKHE Jy4Yd, PaJUOAKTUBHOE H3IIyUEHHUE
MPUPOJHBIX MHUHEPAJOB, [JIEUCTBUE PANMOAKTUBHBIX M3Iy4eHUH Ha
OpraHu3M 4eJIOBeKa), MpU ATOM NEPEBOJUTH MPAKTUYECKYIO 3aady B
y4eOHYI0, BBIJCNIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (PU3UUECKUX
SIBIICHUIA;

OIKCHIBaTh MU3yYEHHbIE CBOICTBA Tel U (PU3UUECKHE SIBICHUS, UCTIOIb3YS
¢dbu3nyeckrue BEIWYUHBI (CpEHSAsS W MIHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MepeMellleHue, MyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHMS, CWia YNPYrOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tella, HUMIYJIbC Tela, HMIIYJIbC CHJIBL,
MexaHudeckas paboTa M MOIIHOCTb, TOTEHIMAJIbHAS JHEpPrus Teda,
MOJHITOrO HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS HEPTUsl CHKATOU
NPYKUHBI, KHHETHYECKas SHEpPrus, IOJHAs MEXaHW4YecKas >SHEeprus,
NEePUOJ U 4acToTa KojeOaHuH, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, NOKAa3aTelb MPETOMIIEHUS CPENIbl), IPU ONMHUCAHUU
MPaBUIBHO TPAaKTOBaTh (U3MUECKUI CMBICT MCMOJIb3YEMbIX BEIUYMH,
0003HAaYeHUsI ¥ EIMHULIBI (PU3NYECKHX BEIUYHMH, HAXOIUTh (OPMYJIbL,
CBSI3BIBAIOIIME JAHHYIO (DU3MUECKYIO0 BEJIMYUHY C JIPYTUMH BEIMYHMHAMU,
CTPOUTH TpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3UUECKUE SBJICHHUS W MPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs DHEPruHu, 3aKOH BCEMHPHOIO TATOTEHUS,
NPUHIMUI CYNEPHO3ULIHUHA CHJI, IPUHIUI OTHOCUTEIbHOCTH [ amwiies,
3aKOHbl HbIOTOHA, 3aKOH COXpaHEHUSI MMITYJIbCa, 3aKOHBI OTPaXKEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOT0O YHUCEN



IOpU SJCPHBIX PEAKIMSIX, MPU 3TOM JlaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa M 3aIUCBIBATh €r0 MaTEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3NYECKHE MPOLECChl M CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CUTyallud NPaKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BbISABIATH
NPUYUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JOTMUYECKUX
IIaroB C OMNOpoM Ha 2—-3 HM3y4YEHHBIX CBOMICTBA (U3NYECKUX SIBICHUH,
($U3HYECKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3ajayd  (OmMparoluecs Ha cucteMy u3 23
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (OPMYJIbI, CBSI3bIBaIOIINE (DU3HUECKUE
BEJIMUMHBL: HAa OCHOBE aHallM3a YCJOBHS 3a/ladd 3alHChIBaTh KpaTKOE
YCJIOBHE, BBISIBIISATh HEJOCTAIONIME WM U30BITOYHBIE TAHHBIE, BHIOUPAThH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JUIsl PELIEHUS, TPOBOJUTH PACUETHI U
OLICHWBATh PEAJMCTUYHOCTh TOJYYEHHOTO 3HaueHus (pusnueckoin
BEJIMYUHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPHU T[OMOIIH
(U3HYECKMX METOAOB, HCIIONb3Ysl ONHMCAHHE HCCIEAOBAHMS, BBIIEIATH
IIPOBEPSEMOE NPEANOJIOKEHNE, OLIEHUBAaTh MPABWIBHOCTh MOpsJKa
IPOBEJCHUSI  MCCIEAOBAaHUSA, J€JIaTh  BBIBOJbI, HMHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOACHUI U OIBITOB;

MPOBOJUTH OMNbBITHI IO HAOMIOJNEHUIO (PU3NYECKUX SBICHUU WU
¢busnyeckux CBOWCTB Ted (M3y4deHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPaHEHHUsl HHEPrUM, 3aBUCHUMOCTh NEPHUOAA KOJeOaHUN NPYKUHHOIO
MasTHHUKA OT Macchl Tpy3a U KECTKOCTU NPYXKUHBI U HE3aBUCHUMOCTb OT
aMILTUTYAbl MAJIBIX KOJEOAHUH, MPAMOJIMHENHOE PacCpOCTPAHEHUE CBETA,
pa3ioxeHue Oelloro CBeTa B CIEKTP, M3YUYEHHE CBOMCTB M300pa)KeHUS B
IUIOCKOM 3€pKajie U CBOWMCTB M300pakeHUs NpeaMeTa B coOuparolei
JUH3€, HAOJIIOJIEHUE CIUIOIIHBIX M JMHEHYaThIX CHEKTPOB H3IIYUYECHHS):
CaMOCTOATENIBHO COOMpaTh YCTAHOBKY W3 HM30BITOYHOrO Habopa
o0Opy/nOBaHUS, ONHUCHIBaTH XOJ ONbITA W  €ro  pe3yJbTarshl,
(GopMyIIMpOBATH BHIBOJIBI;

MPOBOJUTH MPU HEOOXOJUMOCTH CEPHUIO MPSAMBIX U3MEPEHUM, ONpeaAesiss
CpellHee 3HAaYeHHE U3MepAeMON BeIMYMHBI ((POKYCHOE pacCTOsHUE
coOuparoieil JTUH3bI), OOOCHOBBIBaTH BBIOOp CMOC00a HM3MEpeHUs
(M3MepUTebHOro Iprbdopa);

MPOBOJUTh MCCIEJOBAaHUE 3aBUCUMOCTEH (PU3MYECKUX BEJIIMYUH C
UCIIOJIb30BAaHUEM TMPSAMBIX HU3MEPEHHI (3aBUCMMOCTh IyTH OT BPEMEHHU
IIPM PaBHOYCKOPEHHOM JIBJKEHMHM 0O€3 HadaJlbHOM CKOPOCTH, MEpUoia
Koie0aHUI MaTeMaTH4eCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yrila OTpa)K€HUs CBETa OT yIJia MaJeHUs U yrja MpeJoMJIEHUs OT yria



NajJieHus): IUIAaHUPOBATh HCCIIEIOBaHUE, CAaMOCTOSITEIbHO COOMpaTh
YCTaHOBKY, (UKCHUpPOBaTh pe3yJbTaThl IOJIYYEHHOM 3aBUCHMOCTHU
(dbu3uYeCKUX BEIWYUH B BHUJE TAaOIUIl U T'padUKOB, J€JaTh BBIBOABI IO
pe3yJbTaTaM MCCIeT0BaHUS;

IPOBOJAUTh KOCBEHHBIE HW3MEpeHUs (U3NYECKUX BEJIUYMH (CperHss
CKOPOCTh M YCKOPEHHE Tejla TMpPU PABHOYCKOPEHHOM JIBH)KECHUH,
YCKOpPEHHE CBOOOJHOTO MaJeHUsl, KECTKOCTh MPY>KUHBI, KOAIDPUIUEHT
TPEHHUST CKOJBKEHHSA, MEXaHW4ueckas paboTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHuM MaTeMaTU4ecKoro W TMPYKMHHOTO MAasTHUKOB,
ONTHYECKas CWJIa COOMpAIONIe JIMH3bL, PAJAMOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY WU
BBITIOJHATh U3MEPEHHUs, CIIEeAYys MPEIOKEHHON WHCTPYKIHUU, BBIYHCISATH
3HAYEHWE BEIMYMHBI M aHATM3UPOBATH MOJYYCHHBIE PE3YIHTATHI C YIETOM
3aJIaHHOM TOTPENIHOCTH U3MEPEHUI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE TPU3HAKM H3YYEHHBIX (DU3MUECKUX MOJeINeH:
MaTepuaibHas TOYKa, a0CONIOTHO TBEPAOE TENO, TOYEUHBIH HCTOYHUK
CBETa, JydY, TOHKas JMH3a, IUIAHETapHAas MOJelbh aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SJIpa;

XapaKTepu30BaTh NPUHIMMBI  JCHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HX ONUCAHUSA (B TOM YHCIE:
CIUIOMETp, NOATYMKH TIOJOKEHUS, PACCTOSHUS W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMEPHUCKOM, QoToanmapaT, ONTHUYECKUE CBETOBOJHI,
CHEKTPOCKON, JO03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUHW M  HEOOXOAuMble  (PuU3MUYECKUe
3aKOHOMEPHOCTH,

MCIIOJIb30BaTh CXEMbI i CXEMAaTHUHBIE PUCYHKH M3YUYEHHBIX TEXHHUYECKHX
YCTPOMCTB, M3MEPUTENBbHBIX MPUOOPOB M TEXHOJOTUYECKUX IPOIIECCOB
Ipy pEeHIeHUH Y4YeOHO-TIPAKTUYECKUX 3a/]ad, ONTUYECKHE CXEMBI IS
MOCTPOEHUS U300pAKEHUI B IJTIOCKOM 3€pKajie M cOOMparouiei JIMH3E;
OPUBOIUTH  MpUMEpPbl  (HAXOAWTh  HWHPOPMALMIO O  MpHUMEpax)
MPAKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HM 11 oOecrieueHus: 0€30MacHOCTH MPU OOpaIlleHHH ¢ IPUOOpaMu U
TEXHUYECKUMHU YyCTPOWCTBAMHU, COXPAHEHHUs 3JI0OPOBbS W COONIOJACHUSA
HOPM 3KOJIOTUYECKOTO TOBEJICHHS B OKPY>KaIOIIEH cpeie;

OCYIIECTBJIATh TMOUCK HHpoOpManuu (U3MUECKOTO COJEpKaHUS B
WNuTepHeTe, caMOCTOSATENBHO (HOPMYIUPYS MOMCKOBBIN 3aMpoC, HAXOAUTh



INyTH ONpeeNIeHUs] JOCTOBEPHOCTH MOJyY€HHON MH(OpMalMu Ha OCHOBE
MMEIOIUXCS 3HAHUH U JOIOJHUTEIBHBIX HCTOYHUKOB;

MCIIOJIb30BaTh MPHU BHIMOJIHEHUH YYEOHBIX 3alaHUi HAY4YHO-TOMYJISIPHYIO
JUTEPATYPY  (PU3UYECKOIO  COJAEPKAHMS, CIPABOYHBIE MaTepHAaIbl,
pecypcsl cetu MIHTEepHET, Bi1afieTb NpuéMaMyi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusl UHGOPMALIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBbIE MHUCHMEHHBIE M YCTHbIE COOOLIEHUS HAa OCHOBE
uH(pOpPMAIMU W3 HECKOJIBKUX HCTOYHHKOB (PU3UYECKOTO COJEpKAHMS,
nyOJIMYHO MPEACTABIATh PE3yIbTaThl IPOSKTHOM HIIM UCCIIEI0BATENIbCKON
NEATEIBbHOCTH, IMPU 3TOM TI'PaMOTHO  HCIIOJIb30BaTb  M3YYECHHBIN
NOHATUUHBIM anmapar K3y4yaeMoro pasziena (U3MKH U COMPOBOXKAATH
BBICTYIUIEHHE Mpe3eHTaleil ¢ Y4ETOM OCOOEHHOCTEH ayIauTOPHH
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/ieioB U TeEM (undposbie)
KoHTpoJbHBI IIpakTHYeckue
n/n NPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE
e padoThl padoThI
pecypchl
Pa3nen 1. ®usuka u eé posib B IO3HAHUHU OKPYKAKIIEr0 MUpa
bub6nuoreka [JOK
1.1 du3mka - HayKa o one 2
H3HKa - Hayka o HpHpoa https://m.edsoo.ru/7f416194
bubnnorexa [HOK
1.2 dU3NYECKUE BE 2 1
HSHACCKHC BETIHIHbT https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBINM METO, ITO3HAHMS 2 1 bubmmorera [JOK
' y A https://m.edsoo.ru/7f416194
Hroro no pazneny 6

Pa3znea 2. IlepBoHayasibHbIEe CBeJAEeHUSI 0 CTPOCHUM BellecTBA

2.1 CrpoeHue BemiecTa 1 bubmmorexa HOK
' P - https://m.edsoo.ru/7f416194
29 JIBm>KeHre 1 B3aUMOICUCTBUE YaCTHUII ) | bubnmoreka [[OK
' BEIECTBA https://m.edsoo.ru/7f416194
bubnnorexa [HOK
2.3 A 2
FPETATHHE COCTORHIUA BetmecTna https://m.edsoo.ru/7f416194
Hroro no pazaeny 5
Paznen 3. /IBu:keHUe U B3auMojeiicTBHE Tel
b K
3.1 MexaHndeckoe JBIKCHUE 3 no/morera O

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




bu6nmoreka [JOK
32 Hrepuus, macca, moTHOCTE 4 ! https://m.edsoo.ru/7f416194
bub6nuorexa [JOK
3.3 Cuua. Brer cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3nen 4. /laBienne TBEPABIX TeJl, :KUAKOCTENH U ra3oB
41 [aBnenue. Ilepenaua naBineHus: TBEPABIMU 3 bubmuorexa [{OK
' TeJIaMH, )KUJKOCTIMH U ra3amMu https://m.edsoo.ru/7f416194
but6mmoreka [JOK
4.2 JlaBIICHHE KHKOCTH > https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
4.3 ATmoceproe nasnerHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJKOCTH U Ta3a HA MOTPYyKEHHOE 7 3 bubmuorexa [JOK
' B HUX TEJIO https://m.edso0.1ru/7f416194
Hroro no pazaeny 21
Pa3zgea 5. PaboTa u MOIIHOCTH. JHEPrus
bu6mmoreka [{OK
> Pabora i mommocTs 3 ! https://m.edsoo.ru/7f416194
but6mmoreka [JOK
32 TpocThie MeXaHH3MbI > ! https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
>3 Mexaiieckas SHeprus 4 ! https://m.edsoo.ru/7f416194
Hroro no pasneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO ITPOIT'PAMME 68 12




8 KUIIACC

Kosnn4yectBo 4yacos DJICKTPOHHBIE
HaumeHnoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m KonrtpoJsbnsie | IIpakTnyeckue
NPOrpaMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchl
Pa3nes 1. TensioBble siBjIeHUSI
bubmuoreka [JOK
1.1 CrtpoeHue 1 cBOICTBA BEIIECTBA 7 https://m.edsoo.ru/7f4181¢
€
but6mmoreka [{OK
1.2 TenoBble mpoLecchl 21 1 5 https://m.edsoo.ru/7f4181c
€
Hroro no paszneny 28
Paznen 2. DinekTpuyecKue U MArHUTHBIE SIBJICHUS
DNeKTpUUecKue 3aps/bl. 3apsHKeHHbIE Tela bubmorera [JOK
2.1 P - PAIBL. 33p 7 1 https://m.edsoo.ru/7f4181c¢c
U UX B3aHMO/ICHCTBHE .
but6mmoreka [{OK
2.2 [locTOSHHBIN NEKTPUYECKUI TOK 20 2 7 https://m.edsoo.ru/7f4181¢
€
bubnuoreka [JOK
2.3 MarHuTHbI€ SIBIICHHS 6 1 1.5 https://m.edsoo.ru/7f4181¢
€
but6mmoreka [JOK
24 DNeKTpOMarHuTHasl HHAYKIHS 4 https://m.edsoo.ru/7f4181¢
€




Uroro no pazneny

37

PesepBHOE Bpems

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

14.5




9 KUIIACC

Kosnn4yectBo 4yacos DJICKTPOHHBIE
HaumeHnoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m KonrtpoJsbnsie | IIpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Pa3znen 1. Mexanu4veckue siBJIeHUs!
Mexanudeckoe ABUKEHUE U CIIOCOOBI €ro bubmorexa HOK
1.1 10 1 https://m.edsoo.ru/7f41a4a
OnUCcaHus
6
but6mmoreka [{OK
1.2 BzaumopeiictBue Ten 20 1 3 https://m.edsoo.ru/7f41a4a
6
bubnuoreka [JOK
1.3 3aKOHbI COXpaHEHUS 10 3 https://m.edsoo.ru/7f41a4a
6
Hroro no pazaeny 40
Pa3gen 2. MexannuyecKkue KoJ1e0aHUS U BOJHBI
but6mmoreka [{OK
2.1 Mexanuyeckue KoyieOaHus 7 3 https://m.edsoo.ru/7f41ada
6
bubnuoreka [JOK
2.2 MexaHn4eckne BOJTHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a
6
Hroro no pazaeny 15
Pa3zen 3. DiieKTpoMarHuTHOE MoJi€e U 3JIEKTPOMATHUTHbIE BOJHBI
3.1 DIEeKTPOMArHUTHOE TOJIE U 6 2 bubnmoreka [JOK




OJICKTPOMArHuTHBIC BOJIHBL

https://m.edsoo.ru/7f41ada
6

Hroro no pazneny 6
Pa3nen 4. CBeToBbIe AABJICHUS
bubmuoreka [JOK
4.1 3aKOHBI pacpOCTPAaHEHHUS CBETA 6 https://m.edsoo.ru/7f41a4a
6
bubmmoreka [{OK
4.2 JIMH3BI U ONITUYECKUE TPUOOPHI 6 https://m.edsoo.ru/7f41a4a
6
bubnuoreka [JOK
4.3 Paznosxxenune 6eoro cBeta B CIIEKTP 3 https://m.edsoo.ru/7f41a4a
6
Hroro no pazaeny 15
Paszgea S. KBaHnToBbI€ SIBJICHUS
bubnuoreka [JOK
5.1 Hcnyckanue u morjoneHrne cBeTa aroMOM 4 https://m.edsoo.ru/7f41ada
6
but6mmoreka [JOK
52 CrtpoeHue aTOMHOTrO sizipa 6 https://m.edsoo.ru/7f41a4a
6
butbmmoreka [{OK
53 SnepHblie peakuu 7 https://m.edsoo.ru/7f41a4a
6
Hroro no pazneny 17
Pa3nes 6. [loBTopuTebHO-0000111a101MIT MOYJIb
6.1 [ToBTOpEeHME M 0000IIEHNE COMEPKAHUS 9 but6mmoreka [JOK




Kypca ¢pu3uku 3a 7-9 kiacc

https://m.edsoo.ru/7f41ada
6

Hroro no pasneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

27




INOYPOYHOE INIAHUPOBAHHUE

7 KUIIACC

Ne ni/m

Tema ypoxka

KoanyecTBO 4acoB

Bcero

KonTpoabhbie
padoThbI

IMpakTnueckune
padoThbI

du3uka — Hayka o npupoze. SBneHus
npupoasl. Pu3ndecKue sBICHUs

MeXaHI/I‘{eCKI/IC, TCIIJIOBBIC,
QJICKTPUICCKHUEC, MAI'HUTHBLIC, CBECTOBBLIC,
3BYKOBBIC SIBJICHUSL

du3nyecKkue BEIUIUHBI U UX HU3MCPCHHUC

VYpok-uccienosanue "M3mepenne
TEMIEPATYPbl IPU TOMOIIH KUAKOCTHOTO
TEPMOMETPA U JAaTYUKA TEMIIEpaTyphl"

Kak ¢gu3uka u apyrue ecTeCTBEHHbIE HAYKU
M3y4aroT mpuponay. EcrecTBeHHOHayYHbIN
MeTo[l To3HaHus. OnucaHue GU3NIECKUX
SIBJICHUM C IIOMOIBIO MOJEIIEH

VYpok-uccnenosanue "IIpoBepka runoTessl:
JTAJIbHOCTB M0JIETA IapUKa, MYIEHHOTO
TOPU30HTAIBHO, TEM OoJIblIIe, YeM OoJbIIe
BBICOTA ITycKa"

Crtpoenue BemiectBa. OIBITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE
BEILIECTBA

I[BI/I)KGHI/IC qaCTul BC€IICCTBA




YPOK—I/ICCJ'ICIIOBaHI/Ie «OMBITH IO

9 HaOJI0JIEHUIO TETJIOBOTO PaCIIUPEHUS
ra3oB»

10 ArperaTHbl€ COCTOSIHUSI BEIIECTBA
B3anMocBsA3p MeX 1y CBOWCTBAMH BELIECTB
B Pa3HbIX arperaTHbIX COCTOSHUSAX U UX

11 ATOMHOMOJIEKYJISIPHBIM CTPOECHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUN
BOJIBI

1 Mexannueckoe qBHkeHUE. PaBHOMEPHOE U
HEpPaBHOMEPHOE JIBUIKEHUE

13 CkopocTtb. Enunuibl ckopoctu

14 Pacder myT 1 BpeMEHH IBUKEHUS
Wuepuys. 3aKoH HHEPLMH.

15 B3anmoneiicTBue TeN Kak IpyU4rHa
W3MEHEHUS! CKOPOCTH JIBIXKCHUS TEIl

16 IImoTHOCTE BemecTBa. Pacuer Macchl u
o0bema Tena 1Mo ero IOTHOCTH

17 JlaGopatopnas pabota «Onpenenenne
IJIOTHOCTHU TBEPAOTO TEIa»

18 Penrenue 3amau mo treme "IlimoTHOCTH
BemiecTna"
Cuna Kak XapakTepucTruka

19 B3auMoJieicTBUA Tesl. Cuia ynpyrocTu.
3akoH I'yka
JlaGopaTtopHnas pabora «3yuenue

20 3aBHCUMOCTH pacTsDKeHUA (AepopMariim)

IIPY>XXUHBI OT HpHJ’IO)KGHHOﬁ CHJIBD»




21

SIBnenue tarorenns. Cuiia TSHKECTH

CBs13p MEXKly CHIION TSKECTH M MacCou

22 tena. Bec Tena. Pemenne 3agad mo teme
"Cuina tsixect"

7 Cuna TSKECTH Ha IPYTUX TUTAaHeTax.
duznyeckre XapaKTepUCTUKU IIAHET

24 Nsmepenue cun. JJunamomerp

25 Bec Tema. HeBecoMmocTh

2% CrnoxeHue IByX CHWJI, HallPpaBJIEHHBIX 11O
OAHOU npsiMoi. PaBHOAECHCTBYIOIIAST CHJT

7 Pemenune 3aga4d mo teme
"PaBHonelicTBytOMmAas cui'

28 TpeHune CKOJIbKEHUSI U TPEHUE TTOKOSI.
Tpenue B IpUpoOAE U TEXHUKE
JlaGopatopHas pabora «3yuenue

29 3aBHCHUMOCTH CHUJIBI TPEHUS CKOJBKEHUS OT
CHWJIBI IaBJICHUS U XapaKTepa
CONPUKACAIOLIUXCS TOBEPXHOCTEN

30 Pemenue 3aiau Ha onpeneneHue
PaBHOJICUCTBYIOIIECH CUIIBI
Pemenue 3agau mo temaM: «Bec Tenay,

31 «I'papuueckoe u3o0pa>keHue CUI»,
«Cubl», «PaBHOICHCTBYIONIAS CHIDY
KonTponbHas paboTa no remam:

1 «MexaHn4ecKkoe JBHKEHHUEY, «Macca,

IJIOTHOCTHY, «Bec tenay, «['paduaeckoe
n300pakeHne cuin», « CHIIbI




Jasnenue. CriocoObl yMEHBIIICHUS U

33 YBEJIMYEHUS AaBIICHUS

34 JlaBiienue ra3za. 3aBUCUMOCTD JIaBJICHUS
rasa oT 00béma, TeMIrepaTypbl

35 [lepenava naBiaeHust TBEPABIMU TeJlaMH,
KUAKOCTAMU U ra3zamu. 3akoH [lackans

16 JlaBneHue B AKUIKOCTH U Ir'a3e, BBI3BAHHOE
JIEUCTBUEM CHJIBI TSDKECTH

37 Pewenue 3anay no reme «/laBienue B
KHUIKOCTH U raze. 3akoH [lackamns»

38 Coobmatomuecs cocyabl

39 ['uapasnnyeckuit npecc

40 ManomeTtpsl. I1opiHeBON KUAKOCTHBIN
Hacoc
Atmocdepa 3emmn. [Tpudannel

A1 CYILIECTBOBAHMsI BO3AYIIHON 00OIOUKH
3emun. 3aBUCUMOCTh aTMOC(EPHOTO
JIaBJICHUSI OT BBICOTHI HAaJl YPOBHEM MOpSs

42 Bec Bo3ayxa. ATmMocdepHoe naBieHue

43 H3mepenne aTMOCpEpHOTo 1aBIeHUS.
OneiT Toppuuennu

44 3aBUCUMOCTb aTMOC(HEPHOI0 JaBJICHUS OT
BBICOTBI HaJ[ YPOBHEM MOPsI

45 bapomertp-anepoun. AtmocdepHoe
JIaBJICHUE Ha Pa3IMYHbIX BBICOTAX

46 Pemenune 3anau mo teme "AtmochepHoe

nasienue"




I[eﬁCTBHe JKHUJIKOCTHU M ra3a Ha

47 MOTPY>KEHHOE B HUX TeJI0. ApXUMeN0Ba
cuia
JlaGopaTtopHas pabora «OnpeneneHnue

48 BBITAJIKMBAIOIIECH CUIIBI, IEUCTBYIOIIEH HA
TEJI0, MIOTPYKEHHOE B JKUJIKOCTH)»
JlaGopaTopHas pabota 1o Teme

49 «HccnenoBanue 3aBUCUMOCTH Beca Tena B
BOJI€ OT 00bEMA MOTPYKEHHON B XKHUJIKOCTh
YacTH TeJay
KonTponbhas pabota mo Teme «JlaBrieHnue

50 TBEPJIBIX TEJ, )KUIKOCTEH 1 Ta30B» /
Bcepoccuiickas mpoBepodHast pabota

51 [LnaBanue Ten
JlaGopaTtopHnas paborta "KoHcTpynpoBaHue

52 apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U
omnpeneneHue e€ rpy30noabEMHoOCTH"
Pemenue 3amau no remam: «IlnaBanue

53 cynoB. Bo3nyxonnaBanue», «/laBneHue
TBEPBIX TEN, )KUJKOCTEN U Ta30B»

54 Mexanuueckas pabora

55 MouHocTs. EnquHnIbl MOIIHOCTH

56 VYpok-uccinenoBanue "Pacuér MomHOCTH,
pa3BUBAaEMOM MpU NOIBEME T10 JIECTHUIIE"

57 IIpocTeie Mexanu3Mebl. Peryar. PaBHoBecue
CHWJI Ha pplyare

58 PesepBHbIii ypok. PabGoTa ¢ Tekctamu mo

teMe «JlaBineHue TBEPABIX Te, )KUIKOCTEH




u ra3oB» / Bcepoccuiickas mpoBepovHast
pabora

Prryaru B TexHuke, ObITY U IPUPOJIE.

59 JlaGopaTtopHas paborta «McciaenoBanue 1 0.5
YCJIOBUM PaBHOBECHSI pblUara

60 Pentenue 3amad mo teMe «Y CI0BHUA |
paBHOBECHSI pplyara»
Koad¢urmenT monesHoro neicTBus

61 MmexaHusMa. JlaboparopHas pabota 1 0.5
«M3mepenue KIIJI HaKJIOHHOHN TUIOCKOCTH»

2 Pemenue 3agau mo teme "Pabora, 1
MomHocThb, KIT/T"

63 Mexannueckas Heprusi. Kunetnueckas u |
MOTEHIMAIbHAS SHEPTUs

64 3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUH 1
YPpOK-3KCIIEpUMEHT IO TEME
"DKCepUMEHTAJIBHOE OIIPEICIICHNUE

65 W3MEHEHHS] KHHETUYECKOU 1 1 1
MOTEHLUAIBHON YHEPTHH NPU CKAaTbIBAHUU
TeJa 1O HAaKJIOHHOM IIOCKOCTH"

66 KonTponbHas pabota no teme «Pabora u 1
MOILHOCTb. DHEPTUS»

67 PesepBHblii ypok. PaboTa ¢ Tekctamu 1o |
TeMe "MexaHuueckoe IBIKeHHe"
PesepBHblii ypok. PaboTa ¢ Tekctamu 1o

68 " " 1
teme "PabGota. MomniHoCTh. DHEprus

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KUIIACC

KoanuyecTBO 4acoB

Ne /i Tema ypoka B KoHTpo/bHbIE IpakTHYecKHne
cero padoThI padoThI

OCHOBHBIE MOJOXKEHUS MOJIEKYJISIPHO-

1 KMHETUYECKOW TEOPUU U UX OIIBITHBIE 1
MIOITBEPKIEHUS

2 Macca u pazmep aTOMOB U MOJIEKYII 1

3 Mopenu TBEpIOTO, KUJIKOTO U |
ra3000pa3HOro COCTOSTHUM BellecTBa
OOBbsicHEHHE CBOMCTB TBEPAOTO, KHUIKOTO

4 ¥ ra3000pa3HOT0 COCTOSIHUH BEILECTBA HA |
OCHOBE MOJIOKEHUM MOJIEKYJISIPHO-
KMHETHYECKOU TEOPUHU

5 Kpucrannuueckue u amopgHbIe TeIa 1

6 CMaunBaHHME U KaMJUIIPHOCTb. |
IToBEepXHOCTHOE HATSKEHUE

7 TennoBoe pacvpeHne u CxKaTue 1

2 Temmepatypa. CBs3b TeMIIEpaTyphl CO 1
CKOPOCTBIO TEIJIOBOTO JIBUKEHUS YaCTHI]

9 BuyTtpennsis seprusi. Croco0sl 1
M3MEHEHUs! BHyTPEHHEH 3Heprun

10 Buns! Teruionepenaun 1

11

VYpoxk-koHpepenuus "[Ipakrudyeckoe
UCIIOJIb30BaHUE TEIUIOBBIX CBOMCTB
BELIECTB U MAaTEPUAJIOB B LIETSAX




sHEeprocoepexeHus"

12

KommuecTBo TeruioTel. Y neapHas
TEIIOEMKOCTh

13

YpaBHeHHE TEIUIOBOTO OanaHca.
TermnooOMeH U TEeTI0OBOE paBHOBECHE

14

JlaGopatopnas pabota "HccnenoBanue
SBJICHUS TEIJIO0OMEHA NP CMEIINBaHUU
XOJIOIHOM U Topsiueit Boab!"

15

Pacuer konuuecTBa TCIIJIOTHI,
H606XOI[I/IM01"O I Harp€BaHus TCjia 1
BBIACIIEICMOI'O UM IIPU OXJIAXKICHUU

16

JlabopaTtopnas padora "OnpeneieHue
paTop p pen
yIEIbHOM TEIJIOEMKOCTH BellecTra"

17

OHeprus ToIIuBa. Y iejabHas TerjaoTa
CropaHusl

18

IInaBneHue u OTBEpACBaHNE
KPHUCTAJLIMYECKUX TeJl. Y IeNIbHAs TEeIUI0Ta
IUTaBJICHUS

19

JlaGopatopHas pabora "OnpezneneHue
yeIbHOM TEIIOTHI MJIaBJIeHUs Jbaa"

20

[TapooGpazoBaHue U KOHICHCAIMSL.
Hcnapenue

21

Kunenwue. Y nenpHas Termiora
napooOpa3oBaHUs M KOHICHCAIIMH.
3aBHCUMOCTh TEMIIEPATYPhl KUTICHUS OT
aTMOC(hepHOro JaBJICHHS

22

BrnaxuocTs Bo3ayxa. JlabopaTopHas
pabota "OnpeneneHne OTHOCUTEILHOMN




BJI&JKHOCTH BO31yXxa"

Pemenue 3amau Ha onpeneneHue

23 BIIQYKHOCTH BO3/yXa
[TpuHIMIB pabOTHI TETUIOBBIX IBUTATENECH.

24 [TapoBas TypOuHa. JIBurarens
BHYTPEHHETO CrOpaHus

)5 KIIJ] TerioBoro nsurarens. TemioBbie
JIBUTATEJH U 3aIUTa OKpYKarouei cpeibl

26 3aKOH COXpaHEHUs U NPEBPAILCHUS
SHEPTUHU B TEIUIOBBIX IMpoIeccax
[ToaroToBKa K KOHTPOJIBHOM paboTe MO

27 teme "TemoBsie siBneHus. Mizmenenue
arperaTHbIX COCTOSIHUM BemecTna'
Kontponbhas pabota no teme "TemnnoBsie

28 siBieHud. VI3MeHeHue arperaTHbixX
COCTOSIHH BeriecTa"

29 Onektpuzaius Ten. [[Ba pona
ANEKTPUUECKUX 3aPsI0B

30 VYpok-uccienoBanue "IneKTpU3alus Tel
MHIYKIWEN U IPU CONMPUKOCHOBEHUH"

31 B3auMopeiicTBue 3apsyKE€HHBIX Te. 3aKOH
Kynona
Dnektpuyeckoe nosie. HanmpsskeHHOCTH

32 AneKTpudeckoro nojs. [puHumn
CYHEPIO3ULINH JIEKTPUUECKUX MOJIEH

1 Hocurenu snexrpuyeckux 3apsaos.

DneMeHTapHbIi 3apsa. CTpoeHue aroma




[TpoBOTHUKY M TMAJIEKTPUKH. 3aKOH

34 COXpaHEHHUS AJIEKTPUUYECKOTO 3apsia

35 Pemenue 3a1ay Ha mprMeHEHUE CBOMCTB
AIIEKTPUYECKHUX 3apsI0B
DIIEKTPUYECKHUI TOK, YCIOBHS €r0

36 cymectBoBanus. Mctounuku
ANEKTPUUECKOTO TOKa

37 JleficTBUS SEKTPUUECKOTO TOKA
VYpok-uccienoBanue "Jleiictue

38 AJIEKTPUUYECKOTO TMOJIsl Ha MPOBOJIHUKHU U 1
JUAIEKTPUKA"

19 DNeKTpUYEeCKUid TOK B MeTaJlIax,
KHUJIKOCTSAX U razax

40 DJeKTpruyecKasi 1eTb U €€ COCTaBHbIC
qJacTu

A1 Cuna Toka. JJaboparopnas pabota 0.5
"N3MepeHue U peryupoBaHHue CUiIbl TOKa" '
DnekTpuyeckoe HanpsbkeHue. BonbTmerp.

42 JlaGoparopnas pabota "M3mepenue u 0.5
peryIupoBaHue HapspKeHus"

43 ConpoTHBiieHNE TPOBOIHUKA. Y AETBEHOE
CONPOTHUBIICHUE BEILIECTBA
JlaGopaTopHas paborta "3aBUCHMOCTh

44 AIIEKTPUYECKOTO COMPOTHUBIICHUS |
MIPOBOJHMKA OT €T0 JJIUHBI, TIOIIAIN
MOTIEPEYHOr0 CEUYeHHUs U MaTepuana”

45 3aBUCHMOCTH CHJIBI TOKA OT HAMPSHKECHUS.

3akon Oma 1S ydyacTKa Lenu




46

KonTponbhas pabota no Teme
"DnexkTpuduecKue 3apsaabl. 3apsyKCHHbIC
Tena U ux B3auMoaencTBus. [TocTosTHHBIN
anekTpudeckuit Tok" / Beepocceuiickas
poBepoyHas pabora

47

JlaGopaTtopHnas pabota "HccnenoBanue
3aBHCHUMOCTH CHUJIbI TOKA, UYILIErO Yepes
PE3UCTOP, OT COMPOTUBIICHUSI PE3UCTOPA U
HanpspKeHUs: Ha pe3ucTope”

48

IlocnenoBaTtenbHOE B napauijiCiIibHOC
COCIMHCHU ITPOBOAHHUKOB

49

Jlaboparopnas padota "IIpoBepka npasuia
CJIO’KEHHUS HANIPSKEHUN TIpU
MIOCJIEIOBATEIIEHOM COCTUHEHUH JIBYX
pe3uctopoB”

50

JlaGopatopnas pabota "IIpoBepka npaBuia
JUISI CHJIBI TOKA TPU MapajieIbHOM
COEJIMHEHUH PE3UCTOpPOB"

51

Pemenue 3ala4 HAa MIPUMCHCHUC 3dKOHA
Owma AJI PA3JINIHOTO COCIUHCHU A
IMPOBOIHUKOB

52

PaboTa 1 MOIITHOCTH JIEKTPUUYECKOTO TOKA.
3akoH J[xxoynsa-Jlenna

53

JlaGopaTopHas pabota "Onpezaenenue
pabOTHI ¥ MOIITHOCTH AJICKTPUIECKOTO
ToKa"

54

DneKTpuYecKre HenH U MoTpeOuTenu
AIIeKTpUIEeCcKOi Hepruu B 0bITy. KopoTkoe




3aMBIKaHHUC

55

IlocTosiHHBIC MAarHUTHI, HX
B3aUMO/JIEUCTBUE

56

VYpok-uccnenosanue "M3ydyenue nonen
HOCTOSHHBIX MAarHuTOB"

57

MaruutHoe nojie. MarHuTHOE IT0JIE€ 3EMITU
U €r0 3HAUEHHE [UIA )KU3HU Ha 3eMIiie

58

[ToaroroBka Kk KOHTPOJIBHOH paboTe 1o
TeMe "DIIEKTPUUECKUE 3aps/bl.
3apspKeHHBbIE Tela U MX B3auMOJIeHCTBUS.
ITocTosiHHBIN ANEKTpUYECKUI TOK"

59

PesepBHbIit ypok. PaboTa ¢ Tekctamu 1o
teMe "T1OCTOSTHHBIN AIEKTPUIECKUi TOK" /
Bcepoccuiickas npoepouHasi paboTta

60

OneiT Dpcrena. MarauTHoe nosie
ANEKTPUUECKOT0 TOKa MarHuTHoe 1moJie
KaTYIIKA C TOKOM

61

HpI/IMCHeHI/Ie OJICKTPOMArduTOB B TCXHHUKC.

JlabopaTtopHas pabota "H3yueHue
HeﬁCTBHH MAarauMTHOT'O ITOJIA Ha IPOBOJHUK
¢ ToKOoM"

0.5

62

DJEeKTpOABUTATENb TOCTOSTHHOTO TOKA.
Vcnonp30BaHue IEKTPOABUTATENCH B
TEXHUYECKUX YCTPOUCTBAX U HA
tpancnopre. JlabopatopHnas pabora
"KoHcTpynpoBaHue 1 U3yueHue padoThl
ANEKTpOABUTATEIIS "

63

Omnbrtel @apazes. 3akoH




ANIEKTPOMArHUTHOM MHAYKIMH. [IpaBuio
Jlenna

Onektporereparop. CrocoObl MOTyUeHUs

64 ANEKTPUUYECKON IHEPTUHU. DIEKTPOCTAHIIUN 1
Ha BO300HOBJIIEMbIX HCTOYHUKAX HEPTUU
[ToaroroBka Kk KOHTPOJIBHOU paboOTeE 110

65 Teme "DIIeKTPUYECKHE U MarHUTHBIE 1
SBJICHUS"

66 KonTponbhas pabota mo Teme 1
"DJIeKTpUUECKHE U MarHUTHBIE SIBJICHUS"

67 PezepsHblii ypok. Pabora ¢ TekcTamu mo 1
teMe "TeruoBble siBIeHUS"

68 PesepHbIii ypok. PabGoTa ¢ Tekctamu mo |

TeMe "MarauTHele sBiaeHus"

OBIIEE KOJIMYECTBO YACOB II0 ITPOTPAMME

68

14.5




9 KUIIACC

Ne i/m

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTposbHbie
padoThbI

IIpakTn4yeckue
padoThbI

MexaHnueckoe JBUKEHUE. MaTepI/IaJ'ILHaH
TOYKa

Cucrema orcdyera. OTHOCHTEIBHOCTD
MEXaHUYCCKOI'O IBMKECHUA

PaBHOMEpHOE NIPSIMOJIMHEWHOE JBUYKEHUE

HepaBHoMepHOE npsAMOIUHENHOE
neuxeHne. CpeiHssi U MTHOBEHHAs
CKOPOCTb

[IpssMonuHEHOE PaBHOYCKOPEHHOE
JBH>KEHUE. Y CKOPEHUE

CkopocCTh IPSIMOJIMHEMHOTO
PaBHOYCKOPEHHOTO JABIKeHus. ['paduk
CKOpPOCTH

JlabopaTopHas pabota "OnpeneneHue
YCKOPEHHUS Tella TIPH PaBHOYCKOPSHHOM
JIBVDKEHUH 110 HAKJIOHHOM TUTOCKOCTH"

CoOonHoe magenue tei. Ot [anuiies

PaBHOMEpHOE NBHKEHUE TTO OKPY>KHOCTH.
[lepuon u yacrora oOpamenus. JInneinas
U YTJIOBasi CKOPOCTH

10

LlenTpOCTpEMUTENBHOE YCKOPEHHE

11

Ilepsbiit 3akoH HbroTona. Bektop cuiibl




Bropoii 3akon HerotoHa.

12 .
PaBHOpelcTBYIOIIAdA cta

13 Tperuii 3axon Hetotona. Cyneprio3unus
CUII

14 Pemenue 3amay Ha mprMEeHEHUE 3aKOHOB
Hprorona

15 Cuna ynpyroctu. 3akoH ['yka

16 Pemenue 3anau no reme «Cuna
YOPYrOoCTH»

17 Jlabopartophas pabota «Onpenenenue
YKECTKOCTH TIPY>KUHBI»

18 Cuna tpeHust

19 Pemrenue 3anau no reme «Cuiia TpeHUS»

20 JlabopaTopHas pabota "OnpeneneHue
Kod(duUIMeHTa TPEHHSI CKOTIbXEeHUS"

)1 Perrenue 3amau mo teMe "3aKOHEBI
Hprorona. Cuna ynpyroctu. Cuna tpenus"
Cuna TSKEeCTH ¥ 3aKOH BCEMHUPHOTO

22 TATOTCHHS. Y CKOPEHHE CBOOOHOTO
MaJIeHuUs
VYpoxk-koHpepenuus "JBrKeHne Tel

23 BOKPYT I'PaBUTALIMOHHOTO LIEHTPA
(Conneunas cucrema). ["amakTuku"

24 Pemenue 3amau mo teme "Cuiia TSHKECTH U
3aKOH BCEMUPHOI'O TATOTEHUS"

25 [lepBas kocMHuueckasi CKOPOCTb.

HeBecomocTs 1 neperpys3ku




26

PaBHOBecHe MaTepHAIbHOW TOYKH.
AGcomoTHO TBEp0E Teno. PaBHoBecue
TBEPAOrO Tela C 3aKPETUIEHHON OCBIO
BparnieHuss. MomeHT cwibl. LleHTp TsbkecTn

27

PaBHOBeCHE MaTEpHAIIBHON TOYKHU.
AbcomotHO TBEpOE Teno. PaBHOBecue
TBEPJIOTO TEJIA € 3aKPEIUIEHHOW OCBIO
BpaieHus. MoMmeHT cuibl. LleHTp TskecTH

28

Pemrenue 3anad mo reMe "MOMEHT CHUIEL.
Hentp TsmKeCcTH"

29

[ToaroroBka Kk KOHTPOJILHOU paboTe MO
TeMme "MexaHN4eCKOEe IBIKEHUE.
Bsaumopeiictsue ten"

30

KonTponbnas pabota mo teme
"MexaHU4eCKOE IBUKEHE.
B3aumogeiictBue Ten"

31

Nmnynbe Tena. UMnynse cuibl. 3aKoH
COXpaHEHUS UMITyJIbCa. Y IPYroe u
HEYIPYyroe B3auMOJEHCTBUE

32

Pemrenne 3amad mo reMe "3akoH
COXpaHEHUs UMITyJIbca"

33

Ypok-koHbepenius "PeaktuBHOE
JBUKEHUE B IIPUPOJIE U TEXHUKE"

34

Mexanunueckasi paboTa U MOIIHOCTb

35

PaboTa cuibl TsKecTH, CUIbl YIPYTOCTH U
CHJIBI TPEHUS

36

JIaboparopHas pabota «Onpenenenue
paboThI CHIIBI TPEHUSI TPU PABHOMEPHOM




JABMKCHHU TCJIa 110 rOpHSOHTﬂJ’IBHOﬁ
ITOBEPXHOCTU

Cas13b 2Hepruu 1 padoTsl. [loTeHManbHas

37
SHEPTHUS

13 Kunernueckas sneprus. Teopema o
KMHETUYECKOU SHEPIUU

39 3aKOH COXpaHEHUsl SHEPTUU B MEXAHUKE

40 JlabopaTtopHas pabora «/3yueHue 3akoHa
COXpaHEHUs1 SHEPTUM»

A1 KomnebarenpHoe ABHXEHUE U €T0
XapaKTEPUCTHKHU

4 3aTyxatomiue Kojeoanusi. BeinyX/1eHHbIE
koneOanus. Pe3onanc

43 MatemaTuueckuil U Npy>KMHHBIM MasTHUKU
VYpok-uccienoBanue «3aBUCUMOCTh

44 nepuoaa KoaebaHui OT KECTKOCTH
MIPYKUHBI U MAcCHI TPy3a»

45 [IpeBpareHre SHEPTUU TPU MEXAHUYECKUX
KOJIe0aHusIX
Jlabopatopnas paborta «OnpeneneHue

46 4aCTOTHI ¥ TIEpHOJIa KoeOaHui
MIPY>KUHHOTO MasITHHKA)
JlabopaTopHas pabota «IIpoBepka

47 HE3aBHCHMOCTH NeproJa KojiedaHuii rpysa,
MOABEIICHHOTO K HUTHU, OT MacChl TPy3a»

48 Mexanndeckue BoJIHbI. CBOMCTBA

MCXaHHNYCCKUX BOJIH. HpO[[OJ'H)HLIe n




IMOIICPCUYHBIC BOJIHBI

49

VYpok-koHpepenuus "MexaHndeckue
BOJIHBI B TBEpJOM Tene. CelicMuyeckue
BOJIHBI"

50

3ByK. PacnipocTpaHenue u oTpaxkeHune
3ByKa

51

Ypoxk-uccnenoanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT 4aCTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

VYpok-koHbepeHius "YapTpa3ByK U
nH(]pa3ByK B MPUPOJIE U TEXHUKE"

54

[ToaroroBka K KOHTPOJIBHOM paboTEe MO
TeMe "3aKoHBI COXpaHeHUs. MexaHu4Yeckue
K01€0aHus U BOJHLI"

55

Kontposnbnas pabota mo teme "3aKOHbI
coxpaHeHusi. MexaHndeckue KojaeOanus u
BOJIHEI"

56

DNEeKTPOMArHuTHOE TOJIE.
DNEeKTPOMarHUTHbIE BOJHBI

57

CsoiicTBa QJICKTPOMAIrHUTHBIX BOJIH

58

VYpok-konpepenuus "lkana
3JIEKTPOMAarHUTHBIX BOJIH. Mcnonbp3oBaHue
3JIEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOM
cBs3u"

59

Ypoxk-uccienopanue "M3yueHne CBOWCTB
AJIEKTPOMATHUTHBIX BOJIH C IIOMOIIBIO
MOOWIBHOTO TenedoHa"




60

Pemenue 3amau Ha OIIpCACIICHUC YaCTOThI 1
JJINHBI BHeKT”pOMaFHPITHOﬁ BOJIHbI

61

DeKTpoOMarHuTHasi IpUpoJia CBETa.
CxopocTth cBeTa. BomHOBBIE CBOWICTBA
cBeTa

62

Hcrounuku ceera. [Ipsmonuneitnoe
pacmpoctpanenue cBera. 3atmenus CoiHia
n JIyHbI

63

3aKoH OTpa)X€HUs CBETa. 3epKaia.
Pemenue 3aau Ha mMpyUMEHEHUE 3aKOHA
OTpaXE€HUs CBETA

64

HpeHOMHeHI/IC cBeTa. 3aKOH MMPEIOMIICHU
CBCTa

65

ITonHoC BHYTPCHHCC OTPAKCHUEC CBCTA.
Hcnons3oBaHue MOJIHOTO BHYTPCHHCTO
OTPAXXCHUA B OIITUYCCKUX CBCTOBOAAX

66

JlabopaTtopHas pabota "VccienoBanue
3aBHCHMOCTH YTJIa IPEJIOMIICHUS] CBETOBOTO
Jy4a OT yIJia MajieHus Ha TpaHule "BO3ayX-

nn

CTCKIJIO

67

Ypok-koH(pepenmus "Vcnons30BaHne
MTOJTHOTO BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IbI, OIITUKOBOJIOKOHHAS CBS3h"

68

JInn3pl. OnTHYecKas CHiia JIMH3bI

69

IToctpoenue n300pa>keHUi B JTMH3AX

70

JlabopaTopHas pabota "OnpeneneHue
(hOKYCHOTO PacCTOSIHUS M ONTHYECKOMN
CHUJIBI COOMpAroIIeH JTUH3HI"




Ypok-koHbpepeHnius "OnTuiaeckue

71
JIUH30BBIC TTPHOOPHI"

72 ['na3 xak ontuyeckas cucrema. 3peHue

7 Ypoxk-konpepenuus "JledexTsl 3peHus.
Kak coxpanuTts 3penue"”

Pasnoxxenue 6emoro cBera B CIIEKT).

74 OnbiTel HetoToHA. CrioxkeHue
CHEKTpaJbHBIX BETOB. /lucnepcus ceera
JIaboparopHas pa6ota "OnbITHI 1O

75 Pa3IoKEHUIO OEIOro CBEeTa B CIIEKTP U
BOCIIPUSAITHUIO LIBETA MPEIMETOB MIPHU UX
HaOII0IEHUU Yepe3 I[BETOBbIE GUIBTPHI"
VYpoxk-npaktukym "BosHOBBIE CBOMCTBA

76 CBeTa: Aucrepcus, nHTepdepeHIus 1
mudpakmms”

77 OmneiTel Pe3epdopaa u uranerapuas
MOJIeIb aToMa

78 [Toctynatel bopa. Moaens atoma bopa

79 Ucnyckanue u moryiomneHue cCBeTa arTOMOM.
KBanTsl. JIuneituatsie CrieKTphI

20 Ypoxk-nipaktukym "Habmoienue ciekTpoB
ucIycKaHus'"

81 PaanoakTHBHOCTE U €€ BUIBI

22 Crpoenue atoMHoOro sAnpa. Hykinonnas
MOJIETTb

83 PannoaxtuBHbIe peBpaieHus. M3oronst

84 Pertenne 3amau o treMe: "PagmnoakTUBHEIE




npeBpaiieHus"

85

[Tepuon monypacmnana

86

VYpox-koHpepenuus "PagroakTHBHBIE
U3JTy4EeHUs B IPUPOJE, METULIMHE,
TeXHHUKeE"

87

SAnepHbie peakuu. 3aKOHbI COXPaHEHUS
3aps10BOTO U MAaCCOBOTO YKCEIl

88

9Hepm}1 CBs3U ATOMHBIX AICP. CBs3b
MacCChbl 1 SHCPIr'un

89

Pemenue 3amau no reme "SAnepHeie
peakuun”

90

Peakuuu cunTe3a U ieneHus aaep.
Hcrounnkn sHeprun ColiHIA U 3BE3]T

91

Ypok-koHpepeHmus "SnepHas SHEpreTHKa.
JIeNCcTBUS paJuOAKTUBHBIX U3JIy4YEeHUN Ha
KUBBIE OpraHU3MBbI"

92

[ToaroroBka Kk KOHTPOJILHOU paboTe MO
Teme "DJIEeKTPOMarHUTHOE TOJIE.
DneKTpOMarHuTHbIE BOJIHBL. KBaHTOBBIE
SIBIICHUS"

93

KonrtpomnbHas pabora no reme
"DIeKTpOMarHuTHOE TOJIE.
DneKTpOMarHuTHele BOIHbI. KBaHTOBBIE
SIBJICHUS"

94

[ToBTOpenue, o6o6menue. Jlaboparopusie
paboTsl o Kypcy "B3aumoneiictBue ten"

95

[ToBTOpenue, 06061eHue. Pemenue
pacyeTHHIX ¥ KAYeCTBEHHBIX 33/1a4 110 TeMe




"TemoBsie nporecch”

[ToBTOpenue, 06061meHue. Pemenue
96 pacyYeTHBIX ¥ KaYECTBEHHBIX 3a/a4 110 TeME
"KIIJI TerioBsIX aBurarenei"

[ToBTOpenue, 0600menue. Pemenne
97 PACUCTHBIX U KAaUCCTBCHHBIX 3a41a4 110 TEMC
"KIIJ] anexkrpoycTaHOBOK"

[ToBTOpenue, 0600menue. Jlaboparopusie

98 n n
pa60TLI 110 KypcCy CBETOBEIC SIBICHHS

[ToBTOpenwue, 0600meHNE. PaboTa ¢
99 TEKCTaMU 110 TeMe "3aKOHBI COXpPAHEHUS B
MexaHuke"

100 [ToBTOpenwue, 0600meHNe. Pabora ¢
Tekctamu 110 Teme "Konedauus 1 BOJIHE!"

[ToBTOpenwue, 0600meHne. Pabora ¢

101 " "
TekcTamMu 110 TeMe "CBeTOBBIE SIBICHUS

[ToBTOpenue, o6o0menue. Pabora ¢
102 TekcTamu 1o TeMe "KBaHTOBas u siiepHas

¢uznka"

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

102
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ITPOBEPSIEMBIE IPEJMETHBIE PE3YJIBTATBI OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITIPOI'PAMMBI OCHOBHOI'O

OBHLIEI'O OBPA30OBAHUA

7 KUIIACC

Kon
NpoBepPsSieMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHNS] OCHOBHOIM
o0pa3oBaTe/IbHOMH NPOrpaMMbI OCHOBHOT'O 00111ero 00pa30BaHUA

1.1

HCIIOJIB30BAaTh U3YUYCHHBIC ITIOHATUA

1.2

pasinuaTb ABJCHHUA I10 OIMMCAHHUIO HUX XaAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (I)I/I3I/I‘ICCKO€ SBJICHUC

1.3

pacro3HaBaTh TPOSIBIICHHE M3YYCHHBIX (PHU3MUYECKUX SIBICHUH B
OKpY’KalollleM MHpe, B TOM 4ucie (U3HMUECKUE SBICHUSA B MPHUPOJE,
IIPU 3TOM TEPEBOAUTH MPAKTUYECKYIO 3a/1auy B Y4eOHYIO, BBIICIATH

CYILECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NUECKUX SBICHHUM

1.4

ONUCBHIBATh HM3yUYEHHBIE CBOWCTBA Tel W (hU3NUECKHe SBJICHUS,
UCTONb3ys (U3MYECKHe BEJIMYUHBI, TNPH OMNHCAHUU TMPABUIIBHO
TpakToBaTh (U3UYECKUH CMBICI HCIOIb3YEMbIX BEIMYHH, HX
0003HaYeHUs U eUHHILIbI (PU3NYECKUX BEIUYHMH, HAXOAUTh (POPMYIIBI,
CBSA3BIBAIOIIME JAHHYIO (U3NYECKYI0 BEIMYMHY C JAPYTUMHU
BEJIMYMHAMH, CTPOMTHh  TIpaQUKH  H3yYEHHBIX  3aBUCUMOCTEH

(U3HYECKUX BEIMINH

1.5

XapaKTCpU30BaTh CBOMCTBaA TCII, (1)I/I3I/I‘ICCKI/IG SIBJICHUA W IIPOLCCCHI,
HCIIOJIB3YySA H3YYCHHBIC 3aKOHBI, IIpU 3TOM JaBaTb CJIOBECHYIO
q)OpMyJII/IpOBKy 3aKOHa MW  3alIMcChIBaTb €0 MaTeéMaTHU4CCKOC

BBIPA)KCHHE

1.6

OOBSACHATh (PU3MUECKHE SBJICHUS, TPOIECCH U CBOMCTBA TEJI, B TOM
YuCcli€ W B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BBIABIATh MPUIYUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHHEe W3 1 — 2 JOTMYEeCKHMX ImaroB ¢ omopod Ha 1 — 2
M3YYCHHBIX CBOMCTBA (DM3MUYECKUX SBICHUH, (DU3MUECKUX 3aKOHA WU

3aKOHOMEPHOCTHU

1.7

peuiaTb pvaéTHbIe 3aJa4u B 1 -2 I[efICTBHﬂ, HCIIOJIb3Ys 3aKOHbI U

(hopMyIIbI, CBsI3bIBAIONTNE (hM3MUYECKHE BEITUYHUHBI: HA OCHOBE aHaJM3a




YCIOBUS 3aJaud 3alUCBIBATH KPAaTKOE YCIOBHE, IOJCTAaBIIATH
¢u3nveckre BeTUUMHBI B (POPMYJIIBI M IPOBOJIUTH PACUETHI, HAXOIUTD
CIpaBOYHbIE JaHHBIE, HEOOXOAUMBIE [UIS PELIeHUs 3a]a4, OLEHUBATh

PCATUCTUIHOCTD HOJIy‘-IGHHOﬁ (I)I/I3I/I‘-IGCKOI7I BCIIMYHHBI

1.8

pacro3HaBaTh MpPOOJIEMBbI, KOTOPBIE MOXXHO PEIIUTh MpPU HOMOIIA
(Gu3NYECKUX METO/JOB, B OINHUCAHUU UCCIEJOBAHUS  BBIICIATH
npoBepseMoe  NpPEArnoNokXeHue  (TMIoTesy),  pasjidyath U
WHTEPIPETHPOBATh TOJyYEHHBIN pPe3ylbTaT, HAXOMUTh OLIMOKHA B

X0A€ OIIbITa, A€J1aTh BBIBOALI 110 €0 pE3yJibTaTaM

1.9

MPOBOANTH OMBITHl MO HAOMIOAEHUI0 (U3NYECKUX SBICHUM WIH
bu3MYecKUX  CBOWCTB  Tel:  (opMyIHpoBaTh  MPOBEPsieMbIC
MPENIONIOKEeHUs, coOUpaThb  YCTAaHOBKY M3  MIPEIJIOKEHHOIO

000pyI0BaHUS, 3aMKUCHIBATH XO/1 OTBITa U (JOPMYIHUPOBATH BHIBOJIBI

1.10

BBIIOJHATE IMPAMBIC HU3MCPCHUA C HUCIHOJB30BAHUEM aAHAJIOI'OBBIX M
nu(poBbIX MPUOOPOB, 3aMKCHIBATH TMOKa3aHUS NPHOOPOB C y4ETOM

3aJJaHHOM aOCOTIOTHOM MOTPENIHOCTH U3MEPEHUI

MPOBOAWTH  HCCIEAOBAHWE 3aBUCUMOCTH  OJHOW  (PpU3UUECKOU
BEJIMYMHBI OT JAPYroil € HCHOJIB30BAHUEM TPSIMBIX HW3MEPEHUH,
y4acTBOBaTh B IUIAHMPOBAHHHM Y4E€OHOTO HCCIIEIOBAHUS, COOMPATH
YCTAHOBKY W BBINOJHATh U3MEPEHHUS, CIEIYS NPEAJIOKEHHOMY IUIaHy,
(bUKCUPOBATh PE3yIbTaThl TOJYYCHHOM 3aBUCUMOCTH (PU3NUECKHUX
BEJTMYMH B BUJIC MPEIOKEHHBIX TAOIUI[ U TpadUKOB, J1e1aTh BHIBOIBI

I10 pE3yJibTaTaM HUCCICAOBAHHUA

1.12

IIPOBOJIUTh KOCBEHHBIE H3MEPEHUs (U3NYECKUX BEIWYMH, CIeays
NIPEUIOKEHHON MHCTPYKIMH: TIPU BBITOJTHEHUH U3MEPEHUN COOMpaTh
JKCIIEPUMEHTAJIBHYI0 YCTAHOBKY W BBIUYHCIATH 3HAYEHHE HCKOMOW

BCINYHHBI

1.13

CO6J'IIO,Z[aTL npaBujia TCXHUKHU 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000PYI0BaHHEM

1.14

YKa3bIBaTh IMPUHIUIIBL }IefICTBI/ISI HpI/I60pOB N  TEXHHYCCKHX
yCTpOﬁCTB, XapaKTCPU30BaTh MPUHIUIILI Z[eﬁCTBHH N3YUCHHBIX
HpI/I60p0B N TCXHHUYCCKUX yCTpOﬁCTB C IIOMOIIBKO HX OIIMCaHMH,
HCIIOJIb3YA 3HaHUA 0 CBOMCTBaX q)HSquCKI/IX SIBIICHHI n

HeoOXouMbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MPUBOJUTH TPUMEPHl  (HAXOIUTh HWHPOPMAIMIO O MpHUMEpax)




MPAaKTUYECKOTO UCIOIb30BaHUS (PU3NYECKUX 3HAHUI B MTOBCEIHEBHOM
KU3HU JiIsi  o0ecriedeHusi O€30MacHOCTH TMpU  OOpamieHuH ¢
npuOOpaMy M TEXHUYECKHMHU YCTPOUCTBAMH, COXPAHEHUS 3I0OPOBbS

CO6J'IIO,Z[€HI/I}I HOPM 5KOJIOTHYCCKOTO IMMOBCACHUSA B oxpynca}omeﬁ cpeac

1.16

OCYIIECTBIATH OTOOpP MCTOYHMKOB MH(OpMaIuu B cetu MHTepHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIIMXCA 3HAHUW U IyTEM CPAaBHEHMs DPa3iIUYHBIX HCTOYHUKOB
BBIJICNIATE MH(DOPMAINIO, KOTOpas SIBISETCS MPOTHBOPEYMBON HIIH

MOJKET OBITH He,HOCTOBepHOﬁ

1.17

HCIIOJIb30BAaTh pu BBIIIOJIHEHUH yueOHBIX 3alaHuN
HAYYHONIOIYJISIPHYIO ~ JIUTEeparypy  (usmyeckoro  copepkaHus,
CIpaBOYHbIE MaTepualbl, pecypcbl cetu MHTepHeT, Bianersb
npuéMamMH KOHCIIEKTHPOBAHHUS TEKCTa, MpeoOpazoBaHus HH(POpMAIUH

W3 OJJHOM 3HAKOBOW CHCTEMBI B APYTYIO

1.18

c03/1aBaTh COOCTBEHHBIE KpaTKHUE MUChbMEHHbIE U YCTHBIE COOOILEHUS
Ha oOcHOBe 2 — 3 HCTOYHUKOB HHPopMAIUu (PHU3UIECKOTO
coJIepKaHus, B TOM YHWCJIE MyOJIMYHO JIeJIaTh KPaTKHUE COOOIICHHS O
pe3ynbTaTax NpPOEKTOB WM Yy4YeOHBIX HCCIENOBAaHHUA, TpPU 3TOM
rPaMOTHO MCIIOJIb30BaTh M3YYEHHBIM MOHATUMHBIA anmapaTr Kypca

(1)I/I3I/IKI/I, COIIPOBOXKAAaTh BBICTYIIJICHUC HpCSGHTaHHeﬁ

1.19

IIpHU BBIIIOJIHCHHUHA y‘le6HBIX IMPOCKTOB U I/ICCJ'ICI[OBB.HI/Iﬁ pacupeacisiTb
0013aHHOCTH B Irpyarne B COOTBETCTBUH C ITOCTABJIICHHBIMHA 3aJiladyaMu,
CJICOUTh 3a BBIIIOJITHCHHUEM IIJIaHA HeﬁCTBHﬁ, aJICKBATHO OLCHHUBATH
COOCTBEHHBIH BKJIaA B  JACATCIBHOCTL TI'PYIIIbI, BbBICTPpAUBATH
KOMMYHHKAaTHBHOC B3aI/IMO)IeI\/'ICTBI/IC, YUUTBIBasA MHCHUC

OKpY’KaroIINUX




8 KUIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble nMpeaMeTHBIE Pe3yJIbTATHI 0CBOEHNS] OCHOBHOM
o0pa3oBaTe/IbHOIl IPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

1.1

HUCIIOJBb30BaTh IOHATHUA

1.2

pasindyaTth SABJICHHUA IO OMHCAHUIO HUX XapaKTEPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (I)I/ISI/I‘-IGCKOG SIBJICHUC

1.3

pacro3HaBaTh TPOSIBIICHHE M3YYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpYy’KarollleM MHUpe, B TOM 4Hciie (U3NYECKHe SBJIECHUS B MPHUPOJE,
IIPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 3a/1auy B Y4eOHYIO, BBIIEIATH

CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3MUECKUX SBICHUIN

1.4

ONUCHIBATh H3YYECHHbIE CBOHCTBA Tel M (U3MUECKUE SIBICHUSA,
UCHONb3ysd (U3MYECKHe BEIMYUHBI, INPU ONHCAHUU MPABUIIBHO
TpPakTOBaTh  (PU3MYECKHI  CMBICT  HCHOJB3YyEMBIX  BEJIMYHH,
0003HaYeHUs U eIUHUILIbI (PU3NYECKUX BEIUYHMH, HAXOAUTh (POPMYIIBI,
CBSI3BIBAIOIIME JIAaHHYIO (U3MYECKYI0 BEIMYUHY C JAPYTHMHU
BEJIMYMHAMHU, CTPOUTh  TIpaduKM  M3YYEHHBIX  3aBUCHUMOCTEH

(I)I/ISI/IIIGCKI/IX BCINYHH

1.5

XapaKTCpU30BaTh CBOMCTBaA TCII, (I)I/I3I/I‘-ICCKI/IC SABJICHUA KW IIPOLCCCHI,
HCIIOJIB3yA HU3YYCHHBIC 3aKOHBI, IIpU O3TOM JaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa MW  3allUCbIBaThb €ro MaTC€MaTH4YCCKOC

BBIPAKCHHE

1.6

OOBSACHATH (PU3NYECKUE MPOLECCHl U CBOMCTBA TeJ, B TOM YUCIIE U B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBIABJIATH HPUYUHHO-CICACTBCHHBIC CBA3U, CTPOUTH O6’b$ICHCHI/IC ns 1
— 2 JIOTMYECKHX IIIaroB ¢ MOMOIIbK 1 — 2 M3y4YEHHBIX CBOMCTBA

(I)I/I3I/I‘-IGCI(I/IX }IBHGHI/Iﬁ, (I)I/I3I/IquKI/IX 3aKOHa WX 3aKOHOMCPHOCTHU

1.7

pemaTth pacy€THble 3a7aud B 2 — 3 JEUCTBUS, UCHOJB3Yys 3aKOHBI U
(hopMyITbl, CBS3BIBAIONTNE (DH3NYECKHE BEIMUMHBI: HA OCHOBE aHAJIN3a
YCIJIOBHSI 33]1a4¥l 3alUChIBaTh KPATKOE YCIOBUE, BBIABIATh HEAOCTATOK
JaHHBIX JJIs pelleHus 3aJayd, BbIOMpaTh 3aKOHBl U (OPMYIIBI,
HeoOXoauMble ISl €€ pelIeHus, MPOBOAUTh PacuéThl U CPAaBHUBATH
MOJTy4eHHOE 3HAaYeHWEe (PU3UYECKOH BEIMYUHBI C HM3BECTHBIMU

JaHHbIMHA




1.8

pacrno3HaBaTh MPOOJEMbI, KOTOPHIE MOXHO PELIUTh MPU MOMOIIH
(U3HYECKUX METOOB, UCTIONB3YS OMMCAHNE UCCIICIOBAHMSI, BBIJICIIATh
MIPOBEPSIEMOE TPENINOJIOKEHNE, OLIEHWBATh MPAaBHIBHOCTb MOPAIKA

MPOBCACHUA UCCICAOBaHNsA, ACJIaTh BBIBOIABI

1.9

MPOBOANTH OMBITHl 0 HAOMIONCHUI0 (U3NYECKUX SBICHUA WIH
(U3MYEeCKUX ~ CBOWCTB  Tel:  (OPMyIHpOBaTH  IPOBEPSEMbIC
MPEINONIOKEeHUsl, CcoOUpaTh  YCTAaHOBKY M3  MPEIIONKEHHOTO

000pyI0BaHUS, ONIMCHIBATH X0 OTBITa U (POPMYITHPOBATH BHIBOJIBI

1.10

BBIIIOJHATE IMPAMBIC HM3MCPCHUA C HCIOJbB30BAHUEM aHAJIOI'OBBIX
HpI/I60pOB Hn JaTYUKOB (1)I/I3I/I‘ICCKI/IX BCJIMYHH, CPABHUBATL PC3YJIbTATHI

M3MEPEHUM ¢ YUETOM 3aJaHHON a0COIIOTHOM MOTPEIIHOCTH

MPOBOAMUTH  MCCIEAOBAHWE  3aBUCUMOCTH  OJHOW  (QU3MUECKOU
BEIMYHMHBI OT JAPYrOMl C HCIOJB30BAHUEM MPSIMBIX HW3MEPEHUMN:
IUIAHUPOBATh HCCIEAOBAHKUE, COOMpaThb YCTAHOBKY W BBIIOJIHATH
U3MEpEHus,  ciexys  IpeUIOKEHHOMY  IUIaHy,  (DUKCHPOBaTh
pe3yabTaThl MOJYYEHHOM 3aBUCMMOCTH B BHE TaOJMIl U TpadUKOB,

ACJIaTh BBIBOJBI 110 PE3YJIbTaTaM UCCICAOBAHHNA

1.12

IIPOBOANTH KOCBCHHBIC U3MEPCHUMA (1)I/ISI/IT-IGCKI/IX BCJIMYHNH:
IJIaHUPOBATb U3MCPCHUA, CO6I/IpaTL SKCIICPUMCHTAJIBHYIO YCTAaHOBKY,
CJICays HpeI[J'IO)KeHHOﬁ HUHCTPYKIIMHU, W  BBIYUCIATH 3HAYCHHC

BCIINYHHBI

1.13

CO6J'II-O,Z[8_TL IpaBuJia TCXHUKU 0€e30IacHOCTH pu pa60Te C

nabopaTOpHBIM 000pyI0OBaHUEM

1.14

XapaKTepu30BaTh MPUHLUIBI JEHCTBHS M3Yy4YEHHBIX NPUOOPOB H
TEXHUUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHUSA, HCIIOJb3Ys
3HAHUSI O CBOWCTBaxX (PU3MYECKUX SABICHUA U HEOOXOIMMBbIE

(bu3HIecKrue 3aKOHOMEPHOCTH

1.15

pacmno3HaBaTh IPOCTHIC TECXHUYCCKUE YCTPOﬁCTBa 1 U3MCPUTCIIbHBIC
HpI/I60pBI o CXeMaM MU CXEMATUYHBIM PUCYHKAM, COCTABJIATL CXCMbI
OJICKTPHUYICCKUX ueneﬁ C TMOCICHAOBATCIIBHBIM W IMapalJICIIbHBIM
COCOAMHCHHUEM 9JICMCHTOB, pasjimyad YCJIOBHBIC 0003HaYCHUS

JJIEMEHTOB JIEKTPUYECKUX LIENEn

1.16

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALMIO O MpHUMEpax)
MPAKTUYECKOT0 UCMOIb30BaHUS (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM

KU3HU JUIsi  o0ecriedeHuss OC30MacHOCTH TPU  OOpalieHuH ¢




an6opaMH 1 TCXHUYCCKUMHU YCTpOﬁCTBaMI/I, COXpAaHCHHA 300POBbA U

COOJIIO/ICHHS HOPM DKOJIOTUYECKOTO TIOBEJICHHSI B OKPY KaloIIei cpere

1.17

OCYIIECTBIISTh MOUCK HH(POpMau GU3HIECKOTO COACPKAHUS B CETH
WNHTepHeT, Ha OCHOBE HMMEIOUIMXCS 3HAHUM M IYyTEM CpPaBHEHUS
JIOTIOJTHUTENBHBIX HCTOYHUKOB BBIICIATh HH(DOpPMAIHIO, KOTOpas

SIBJIIETCS. IPOTUBOPEUUBON MIIM MOXKET OBITH HEIOCTOBEPHOM

1.18

UCMONb30BaTh IIPU  BBINOJHEHWM Y4YEOHBIX 3aJaHUH  Hay4HO-
MOMYJIIPHYIO JIUTEPaTypy (PU3MYECKOrO COJepKaHus, CIpPaBOYHBIC
MaTtepuaibl, pecypchl ceTh VIHTepHeT; BiaxeTh npuéMamu
KOHCIIEKTUPOBAHMsI TeKCTa, MpeoOpa3oBaHusl MHPOPMALUU U3 OAHOM

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBCHHBIE MMChMEHHBIC M KPATKUE YCTHBIE COOOIIEHUS,
000011asi uHGOpPMAIUIO W3 HECKOJBKUX HMCTOYHUKOB (HU3UUIECKOTO
COJIEp’KaHusl, B TOM 4YHCIE MyOJMYHO NPEICTABISTH PE3yJIbTaThl
MPOSKTHOM WM HCCIIEIOBATEIbCKON  JIEATEIBHOCTH, TIPH STOM
TPaMOTHO UCTOJb30BaTh W3yYEHHBIM TMOHSATHHHBINA amnmapaT Kypca

(U3UKH, CONPOBOKIATH BHICTYIIEHUE MPE3eHTaluel

1.20

MIPU BBINOJHEHUHN Y4eOHBIX MPOEKTOB M HCCIENIOBAaHUN (PU3NUECKUX
MPOLIECCOB pacrpeaessaTh 00A3aHHOCTU B TPYIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3a/Jla4aMH, CJIEIAWTHh 3a BBIIIOJIHEHUEM IUIAHA
JNEUCTBUM M KOPPEKTHUPOBaTb  €ro, aJeKBaTHO  OLICHHWBATH
COOCTBEHHBIH BKJIaJ, B JIEATEIBHOCTb TPYIIBI, BBICTPAUBAThH
KOMMYHHMKaTUBHOE  B3aUMOJEHCTBHE,  IPOSABIAA  TOTOBHOCTB

paspemats KOHQIUKTHI
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1.1

HCIOJIB30BAaTh M3YUCHHBIC ITIOHATUA

1.2

pasindyaTth SABJICHHUA IO OMHCAHUIO HUX XapaKTEPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (I)I/ISI/I‘-IGCKOG SIBJICHUC

1.3

pacro3HaBaTh TPOSIBIICHHE M3YYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpYy’KarollleM MHUpe, B TOM 4Hciie (U3NYECKHe SBJIECHUS B MPHUPOJE,
IIPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 3a/1auy B Y4eOHYIO, BBIIEIATH

CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3MUECKUX SBICHUIN

1.4

ONUCHIBATh H3YYECHHbIE CBOHCTBA Tel M (U3MUECKUE SIBICHUSA,
UCHONb3ysd (U3MYECKHe BEIMYUHBI, INPU ONHCAHUU MPABUIIBHO
TpPakTOBaTh  (PU3MYECKHI  CMBICT  HCHOJB3YyEMBIX  BEJIMYHH,
0003HaYeHUs U eIUHUILIbI (PU3NYECKUX BEIUYHMH, HAXOAUTh (POPMYIIBI,
CBSI3BIBAIOIIME JIAaHHYIO (U3MYECKYI0 BEIMYUHY C JAPYTHMHU
BEJIMYMHAMHU, CTPOUTh  TIpaduKM  M3YYEHHBIX  3aBUCHUMOCTEH

(I)I/ISI/IIIGCKI/IX BCINYHH

1.5

XapaKTCpU30BaTh CBOMCTBaA TCII, (I)I/I3I/I‘-ICCKI/IC SABJICHUA KW IIPOLCCCHI,
HCIIOJIB3yA HU3YYCHHBIC 3aKOHBI, IIpU O3TOM JaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa MW  3allUCbIBaThb €ro MaTC€MaTH4YCCKOC

BBIPAKCHHE

1.6

OOBSACHATH (PU3NYECKUE MPOLECCHl U CBOMCTBA TeJ, B TOM YUCIIE U B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBIABJIATH HPUYUHHO-CICACTBCHHBIC CBA3U, CTPOUTH O6’b$ICHCHI/IC us 2
— 3 JIOTMYECKHX IIaroB € MOMOIIbK 2 — 3 M3YYEHHBIX CBOMCTBA

(I)I/I3I/I‘-IGCI(I/IX }IBHGHI/Iﬁ, (I)I/I3I/IquKI/IX 3aKOHa WX 3aKOHOMCPHOCTHU

1.7

pemars pacu€THble 3a7aud (ONMparouiyecs Ha cUCTeMy u3 2 — 3
YpaBHEHUI), HCMONb3ys] 3aKOHbI U (OPMYJbI, CBS3bIBAIOLINE
¢u3nueckue BEIMYMHBI: HAa OCHOBE aHAJIW3a YCIOBHS 3a/a4d
3alKChIBaTh KPAaTKO€ YCIOBHE, BBIABIATh HEJOCTAIOLIUE WU
M30BITOYHBIC JaHHBIE, BBIOMPATh 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIE
JUI PELIEHUs, MPOBOAMUTH PACUYETHI M OLIEHHWBATH PEATUCTUYHOCTH

MOJTy4E€HHOT0 3HaUYeHUs1 (PU3NUECKON BEIUYUHBI




1.8

pacro3HaBaTh MPOOJIEMBbI, KOTOPhIE MOXXHO PEUIMTh MpPU HOMOIIN
(U3UYECKUX METOJIOB, MCIIONB3Ys ONMMCAHWUE HCCIICAOBAHHMS, BBIIACTISTH
MpoBEpseMOe TPENINOI0KEHNE, OLIEHUBATh MPABUIIBHOCTh MOPSAKA
MPOBEJCHUSI UCCIEAOBaHUs, JeNaTh BbIBOJbI, WHTEPIPETUPOBATH

pe3ynbTaThl HAOJIIOCHUIA 1 OTIBITOB

1.9

MPOBOJIUTH OIBITHI TI0 HAOMIOACHUIO (PU3MUECKUX SIBICHUHA WA
(¢u3nUecKux CBOICTB TeNl: CAMOCTOSITEIbHO COOMpaTh YCTaHOBKY W3
n30BITOYHOTO Habopa 00OpyAOBaHHUS, ONMCHIBATH XOJ ONBITA U €ro

pe3ynbTaThl, (HOPMYJIUPOBATH BHIBOJIBI

1.10

NPOBOJUTh TPH HEOOXOAMMOCTH CEPUI0 TMPSIMBIX HW3MEPEHUiA,
OTIpesielisisi CpeaHee 3HAueHHe H3MepsieMOil BenuduHBl ((hOKycHOe
paccTostHue coOuparomeld JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MEpEeHus (M3MEPUTENIBHOTO MpHOopa)

MPOBOJUTH HCCJEIOBAHUE 3aBHCUMOCTEH (M3NYECKUX BEIMYHH C
UCMOJIb30BaHUEM INPSAMBIX U3MEPEHHi: IUIAHUPOBATh HCCIIEOBAaHUE,
CaMOCTOSITENILHO COOMpaTh YCTaHOBKY, (PUKCHPOBATh pPe3yJIbTaThl
MOJIyYeHHOM 3aBHCUMOCTH (D)U3MYECKUX BEJIMYMH B BHJE TaOIULU

rpa(i)I/IKOB, ACJIaTh BbIBOABI 110 PE3YyJIbTaTaM HCCIICAOBAHU

1.12

IPOBOJIUTH  KOCBEHHbIE  M3MEpPEHUs  (U3UYECKUX  BEJIMYHUH:
IUTAHUPOBATh U3MEPEHMsI, COOUPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY
U BBIIOJHATH H3MEPEHUs, CJeays MPENJOKEHHOW HHCTPYKIHH,
BBIYMCIIATh 3HAYEHUE BEIMYMHBI M aHAIM3UPOBATH IIOJIy4CHHBIC

pe3yJIbTaThl C YUYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

CO6J'II-OI[aTB InpaBujia TCEXHUKH 0e30macHOCTH IIpHu pa60Te C

nabopaTOpHBIM 000pyI0OBaHUEM

1.14

pa3nuyaTth OCHOBHBIC TNMPH3HAKH M3YYEHHBIX (PH3MUECKUX MOJEIICH:
MaTepuagbHas TOuka, a0COIOTHO TBEPAOE TENO, TOUCUHBIN HUCTOYHUK
CBeTa, JIy4, TOHKas JINH3a, IUIAHETapHas MOJEJb aToMa, HyKJIOHHas

MOZCJIb aTOMHOTI'O AApa

XapaKTepu30BaTh MPUHIUIBI JEHCTBHS HM3Yy4YEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OINOPOM Ha HUX OIMCAHUA, MCIOJIb3Ys
3HaHHA O CBOMCTBaXx (PU3MYECKUX SBICHUH U HEoOXOoauMbIe

q)HSquCKI/IC 3aKOHOMCPHOCTHU

1.16

HUCIIOJIB30BaTh CXEMbl MW  CXEMATHUYHLIC PUCYHKH  HU3YYCHHBIX

TEXHUYECKUX YCTPOWCTB, U3MEPUTEIIBHBIX prOopoB u




TCXHOJIOTUYCCKUX IMPOHCCCOB IIPpHU PCIICHUU y‘le6HO—HpaKTI/I‘l€CKI/IX
3aaa4, ONITHYCCKUC CXEMbI IJId MMOCTPOCHUA H306p21)K€HHI>i B IINIOCKOM

3epKaJie ¥ COOMpAIOIIeH JTHH3e

1.17

NPUBOJUTH TMPHUMEPHl  (HAXOAWTh HH(MOpMAIMIO O MpPHUMEpax)
MPAKTUYECKOTO UCTOIb30BaHUS (PU3NUECKUX 3HAHUM B NMOBCEIHEBHOM
KU3HM 1711 oOecriedeHHsi 0€30MacHOCTH MpU  OOpalleHud ¢
npuOopaMu U TEXHUYECKHUMH YCTPOUCTBAMU, COXPAHEHUS 3[I0OPOBBS U

coOJII0ICHNS HOPM AKOJIOTMYECKOT0 TIOBEJCHHS B OKpY Karollel cpeae

1.18

OCYIIECTBIIATh MOUCK UHPOpMaK (HU3UYECKOTO COAEPKAHUS B CETU
WHTepHeT, caMoCTOATENbHO (OpMYJIHpYys IOMCKOBBIA  3ampoc,
HaXOAUTh IyTH  OIpPENEIeHHUs  JIOCTOBEPHOCTH  MOJYyYEHHOU
MHPOpPMALIUM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOTIOJIHUTEIbHBIX

HCTOYHHKOB

1.19

UCTOJBb30BaTh TPU  BBINOJHEHHM Y4YEOHBIX 3aJaHUN  HAy4YHO-
HOMYJIAPHYIO JINTEPaTypy (PU3MYECKOrO COJEpkKaHUs, CIPaBOYHBIE
MaTepuaisl, pecypchl ceTh VHTepHeT, BnaxeTh npuéMamu
KOHCIIEKTUPOBaHUS TEKCTa, NMpeoOpa3oBaHus MHPOPMALUU U3 OJHOU

3HAKOBOW CHCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHbIE NHUCHMEHHBIE W YCTHBIE COOOIIEHUS Ha
OCHOBC I/IH(i)OpMaIlI/II/I U3 HECKOJIbKHX HNCTOYHHUKOB (1)I/I3I/I‘~I€CKOFO
coJiep>KaHusl, MyOJIWYHO MPEACTABIATh PE3YJIbTaThl MPOEKTHOW WU
WCCIEAOBATENIbCKOM  JEATENBHOCTH,  MNpU  ITOM  TPaMOTHO
WCTOJIb30BaTh U3YUYEHHBIN MOHATUHHBIN anmnapaT u3y4aeMoro pasjaeia
(GU3MKK W COMPOBOXKIATh BBICTYIUICHHE Npe3CHTalMed ¢ Y4ETOM

0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB

1.21

MIPU BBINIOJHEHUHM Y4€OHBIX MPOEKTOB M HCCIENIOBAaHUN (PU3NUECKUX
MPOLIECCOB pacrpeiessaTh 00A3aHHOCTU B TPYIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3aJla4aMH, CJIEAWTHh 3a BBIIIOJIHEHUEM IUIAHA
JNEUCTBUM M KOPPEKTHUPOBaTb  €ro, aJEcKBAaTHO  OLICHHWBATH
COOCTBEHHBIH BKJIAJ, B JIEATEIBHOCTH TPYIIBI, BBICTPAHBATh
KOMMYHHMKaTUBHOE  B3aUMOJEHCTBHE,  IpOSABIAA  TOTOBHOCTB

paspemats KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC

Kon Kon
IIpoBepsiemble 371eMeHTHI COAEPKAHUS
pasaena 3JIeMEeHTAa

®U3UKA U EE POJIb B [IO3HAHWM OKPYXKAIOIIEIO MUPA

®u3zuka — Hayka O Ipupoje. SBieHus npupoAbL.
1.1 @usnyeckue  SBICHHUA: MEXaHUYECKHE, TEIUIOBBIE,

SJICKTPUUICCKHUEC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBBIC

Ouznyeckne BenuuuHbl. M3MepeHue — Qumueckux
1.2 BemMunH.  Pusmueckue  npubopsl.  [lorpemrHocTs

u3MepeHuid. MexxayHapoHas CUCTEMA €IMHHUI]

EctecTBeHHOHay4YHBII METOJ| MO3HaHUS: HaOIIOJCHHE,
13 IIOCTAaHOBKA HAy4YHOI'O BOINPOCA, BBIIBM)KEHHUE THIIOTE3,
1 OKCIEPUMEHT 10 TMPOBEpPKE THIOTE3, OOBSICHEHHUE

HAOJIIOIaEMOTO SIBJICHUSA

14 Ornucanne PU3NYECKUX SBJICHUN C TTOMOIIBIO MOJIETIeH

[TpaxkTrueckue paboTHI:

#HiHtPar#H##l13Mepenue pacCTOSHUM.
##HtPar#H##3mepenue o0bEMa KUIKOCTH M TBEPAOTO
1.5 Tena.

#H##Par###Onpenenenre pa3MepoB MallbIX TeJ.
#H##Par###lI3Meperrie  TeMneparypbl NpU  MOMOIIH

KUJKOCTHOTO TEPMOMETpPA U JaTUNKA TEMIIEPATYPbI

2 ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHUU BEIIIECTBA

##HtPar#H##CTpoeHne BelecTBa: aTOMbl U MOJIEKYJIbI, UX
2.1 pasMepahl. OnbIThl,  JOKa3bIBAIOIIUE  JTUCKPETHOE

CTPOCHUC BCUICCTBA

#i##Par### ]| Bikenne  vactur,  BemecTtBa.  CBs3b
2.2 CKOpOCTHM  JBIJKEHHS  4acTUIl C  TEeMIepaTypoHu.

BpoyHoBckoe nBuxenue, muddysus

23 B3aumojeiicTBie YacTHI] BEIIECTBA: IPUTSKEHUE U

OTTAJIKUBAHHUEC




#H##Par### ArperaTHple COCTOSIHUSI BEILIECTBA: CTPOCHUE

ra3oB, >KHUJIKOCTEH M TBEPABIX (KPUCTAIUIMYECKUX) TEIl.

2.4 B3anmocBsA3bp MeXy CBOMCTBaAaMHU BEILECTB B Pa3HbBIX
arperaTHeIX COCTOSIHHSIX W MX ATOMHO-MOJEKYJSPHBIM
CTPOEHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIbI
[IpakTrueckue pabOTHI:
###Parf###0OLeHKka TuamMeTpa aToMa METOJIOM psAIoB (c
UCIoJIb30BaHueM (hororpaduii).

2.6 #HHPar###ONBITH o HaOII0IEHUIO TEMJIOBOTO

pacuIMpeHusi Ta3oB.
HHHPar###ONBITEI TI0  OOHAPYXKEHUIO JCHCTBUSA CHII

MOJICKYJIAPHOTO IMPUTAKCHUSA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

11 Mexanuueckoe JIBUKEHUE. PaBHOMEpHOE u
' HEPAaBHOMEPHOE JIBU)KEHUE
#H##Par###CKOpOCTb. Cpennsis CKOpPOCTh npu
3.2 HEPaBHOMEPHOM JIBWKEHUH. Pacuér myTd M BpeMeHu
JBUKEHUS
SBnenne uHepuuM. 3akoH MHEpuuU. B3aumopeiicTBue
33 TeJl KaK IPUYMHA U3MEHEHUS CKOPOCTH JBWKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Teja
34 #H#HPar### InotHOCTh BelecTBa. CBSA3L INUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BhEMA BEIeCTBA
3.5 Cuta KaK XapakTepUCTUKaA B3aUMOJICUCTBUS TeJl
16 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MTOMOILBIO TMHAMOMETpPA
37 ###Par###SIBnenue tarorenuss U cuwia Tsokectd. Cuna
' TSOKECTH Ha Jpyrux aHerax. Bec tena. HeBecomocTh
18 Cuna tpenus. TpeHHe CKOJBXKEHHS U TPEHHE IIOKOS.
' Tpenue B npupoJIe U TEXHUKE
3.9 HiHtPar#H##Crio)keHne Cuil, HallpaBJIEHHBIX 110 OJHOU
' npsiMoid. PaBHOEHCTBYIOIIAS CHIT
3.10 [IpakTuueckue padbOTHI:




OrmpezesieHne CKOPOCTH  PaBHOMEPHOTO  JBUKEHUS
(mapuka B KUAKOCTH, MOJEIU  DIEKTPUUECKOTO
aBToMoOmWIs u Tak panee). OmnpeneneHue cpemHen
CKOPOCTH CKOJBXCHHS Opycka WM IIapukKa 1o
HaKJIIOHHOW  1uiockocTd.  OmnpeneneHue  MIOTHOCTU
TBEPIOTO Tema. OnbITHI, JEMOHCTPUPYIOIIINE
3aBUCHUMOCTh pacTsbKkeHus (nedopMaiiuu) IpyKUHBI OT
OpPWIOKEHHON  cwiibl.  ONBITBL, JEMOHCTPUPYIOLIUE
3aBHCUMOCTb CHJIbI TPEHHS CKOJIbKEHUSI OT Beca Tena U

XapaKkTepa CONMPHUKACAOIIINXCS HOBerHOCTeﬁ

Ousnueckue SIBICHHUS B MPUPOJE: MIPUMEPHI ABHKEHUS C

3.11 pa3NMYHBIMU CKOPOCTSIMH B JKMBOM M HEKUBOM MPUPOAE,
JICHICTBHE CHJIBI TPEHHSI B IPUPOJIC U TEXHHUKE
3.12 TexHUuecKue yCTpoicTBa: JUHAMOMETP, MOAIIUITHUKA
JABJIEHUE TBEPJIbIX TEJI, XKUJIKOCTEU U TA30B
41 HaBnenue TBEpAoro tena. CrocoObl YMEHBIICHUS H
' YBEJTUYCHUS JaBICHUS
42 JaBnenue raza. 3aBUCUMOCTh JIaBJICHUS Ta3a OT 00bEMa,
' TeMITepaTyphl
43 [Tepenava naBiieHusi TBEPABIMH TEJIAMH, KHIKOCTSIMH U
' rasamu. 3akoH Ilackans. [TneBMaTHUeCcKHEe MalIMHBI
3aBUCHMOCTh  JABJICHUS OJKUAKOCTH OT TIyOWHBI
4.4 ['unpocrarnueckuii mapagokc. CooOIIArOITHECs COCYIbI.
I'mppaBnuyeckre MeXaHU3MbI
ATtmocdepa 3emnn u atMmocdepHoe aasneHue. [Ipuunnb
45 CyIIECTBOBaHUS BO3AYHIHOW 000m0ukn 3emud. OmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO TaBIEHUS OT
BBICOTHI HaJ[ YPOBHEM MOPSI
46 U3mepenne armocdepnoro nasneHus. I[Ilpubopsl mns
' u3MepeHusi aTMOC(HEPHOro JaBJICHUS
JlelictBue XKUAKOCTH MU ra3a Ha IOIPYKEHHOE B HHX
4.7 Teno. BreltankuBaromas (apxumenoBa) cuia. 3aKoH
Apxumena
4.8 [1naBanue ten. BozgyxomnaBanue




4.9

[TpakTrueckue pabOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT
00béMa TMOTpYXKEHHOW B KUAKOCTH YacTH Tela.
OrnpezenieHre BBITAIKUBAIOMICH CUIIbI, IEUCTBYIOIIEH Ha
TENo,  MOrpy:k€HHOe B  KuUIKocTh.  [IpoBepka
HE3aBUCUMOCTH BBITAJKHUBAIOLIEH CHJIbI, JEHCTBYIOLIEH
HAa TEJIO0 B IJKUIKOCTH, OT Macchl Tena. OTMBITHI,
JEMOHCTPUPYIOLIME  3aBUCHUMOCTh  BBITAIKUBAIOIIEH
CWJIBI, IEUCTBYIOIIEH Ha TENO B KUAKOCTU, OT 00BEMA
MOTPYKEHHOW B KUIKOCTh YaCTH TeJla U OT IJIOTHOCTH
JKUJIKOCTH. KonctpyupoBanue  apeomerpa  Wiu
KOHCTPYMpPOBAaHHE  JIOJAKM W  OmpeaeneHue  eé

rpy30H0bEMHOCTH

4.10

dusnyeckue  ABICHUA B IPUPOJE: BIIASIHUE
aTMoc(hepHOro JTaBICHS Ha )KUBOUW OpraHu3M, TUTABaHHE

pBIO

4.11

TexHHUeCKUEe YCTPOWCTBA: COOOIIAIOIIMECS COCYIIbI,
YCTPOMCTBO  BOAONPOBOJA, THAPABINYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HAcOC,

apeoMmeTp

PABOTA, MOITHOCTbB, SHEPT' A

5.1 Mexannueckasi pabora
5.2 Mexanudeckas MOITHOCTb
53 [IpocTeie  MexaHW3MBI: pblyar, OJOK, HaKJIOHHas
' mockocThb. [IpaBuiio paBHOBEeCUs pblyara
5.4 [TpumeHeHune paBuiia paBHOBECHS pbIdara K OJI0KY
«3omotoe  mpaBwio»  MexaHuku.  Koaddumment
5.5 II0JIE3HOTO JEUCTBHS MEXaHU3MOB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [loTeHmanbHas HEPruu Tena, MOJHATOrO HajJ 3eMIEN
5.7 Kunernueckas sHeprus
s g [Tonnas mexaHuueckass 3Heprusi. 3aKOH M3MEHEHHS U
' COXpAHEHUSI MEXAHUYECKOW SHEPTUU
5.9 [TpaxkTrueckue pabOTHI:




###Par###Onpeneneare pabOTHl CHIIBI TPEHUS TIPH
PaBHOMEPHOM JBM)XEHMHM Tejla [0 TOPU30HTAJIBHOMN
noBepxHoctu. MHccnenoBaHue ycJIOBUH paBHOBECHS
poruara. Msmepenne KIIJ HakIOHHOW IIOCKOCTH.

N3yuenune 3akoHa COXpaHEHHS MEXaHUYECKOW SHEPTHUHU

dusnyeckue SIBICHUS B npupogec: pblHaru B TEIIC

5.10
YyeJI0BeKa
TexHuyeckue yCTpOMCTBA: phlYar, IMOABWXKHBIM U
5.11 HETMOJABMKHBIM OJIOKM, HAKJIOHHAS TUIOCKOCTb, MPOCTHIC
MEXaHU3MBI B OBITY
8 KJIACC
Kon Kon
IIpoBepsieMble 3J1€eMEHTHI COIEPKAHUS
pasaeJia 3JIeMeHTAa
6 TEIIJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHUSI  MOJIEKYJISIPHO-KMHETUYECKOM
61 TEOpUM CTPOEHUsl BellecTBa. Macca ©  pa3mepbl
' Mosiekysl.  OmbIThI, TOATBEPXKIAIOIUIME  OCHOBHBIC
TTOJIOKEHUST MOJICKYJIIPHOKUHETUYECKOU TEOPHH
Mogenu  TBEPAOro, JKUAKOIO M razoo0pa3zHOro
6.2 cocTosiHuil BemiecTBa. Kpucrammnueckue u aMmopgHbIe
Tena
OObscHeHne CBOMCTB ra3oB, KUJIKOCTEH U TBEPHABIX Tel
6.3 Ha OCHOBE TMOJIOKEHUU MOJEKYIIPHOKMHETUYECKOM
TEOPUH
6.4 CmauuBaHMe U KaNWUISPHbBIC SIBJICHUS
6.5 TennoBoe pacuIMpeHue U CKaThe
6.6 Temneparypa. CBs3b TeMmmepaTrypbl €O CKOPOCTBIO
' TEIJIOBOr0 JBIM)KCHHS YACTHI]
67 Baytpennsisa sneprusi. CriocoObl H3MEHEHUS BHYTPEHHEH
. SHEPTUHU: TeIIoNepeiada U COBEpIIEHNE PaOOTHI
6.8 Buasl Teruonepeaaun: TEMIONPOBOIHOCTh, KOHBEKIIHS,




H3JIYUYCHHC

KomnuectBo TCIIJIOTHI. VY nennHas TEILUIOEMKOCTD

6.9
BEILIECTBA
TermooOMeH © TemIOBOE paBHOBECHE. Y paBHEHHE
6.10
TEIUIOBOTO OanmaHca
[InaBneHue u oTBepJ€BaHUE KPUCTAIUNIMYECKUX BEIIECTB.
6.11
VY enpHas TemoTa miaBJICHUS
[TapooOpa3zoBanne u  KoHaeHcauusa. Vcnapenue.
Kunenue. VYnaenbHas Temiota  mapooOpazoBaHUS.
6.12
3aBUCHUMOCTh TEMIIEPATyphl KUTIEHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BiaxxHocTh BO3TyXa
6.14 OHeprus TOIIMBA. Y IebHAsI TEIJIOTA CTOPAHUS
[Mpunammner  paboTel  TeruioBbix apurateneid  KITJ
6.15 TEIJIOBOrO JBHUraresyid. TeniaoBble OBUraTtesid M 3aliuTa
OKpY>Karolleu cpebl
3aKOH COXpaHEHUs U MPEBPALICHUSI SHEPTUU B TETUIOBBIX
6.16
mporeccax
6.17 [IpakTrueckue padbOThI:

HHHPar###ONBITEL TI0  OOHAPYXKEHUIO JEHUCTBUS  CHJI
MOJIEKYJISIPHOTO MIPUTSKEHUS.

HA#HParfH##0NBITL 10 BBIPAIIMBAHUIO  KPHUCTAJIOB
ITIOBAPEHHOM COJIM WX caxapa.

#HHPar###OnbpITE 1o HaOJIFO JEHUTO TEILJIOBOTO
pacUIMpPEeHHUst Ta30B, )KUJIKOCTEN U TBEPABIX TEll.
#HH#HPar###Onpenenenre AaBIeHUS BO3/lyXa B OauioHE
HITIPHIIA.

HHHPar##H#ONBITB, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD
JABJICHUSA BO3[yXa OT €ro o0béMa W HArpeBaHHs WU
OXJIKICHMSL.

#H##Par### [poBepka TUIIOTE3bl JIMHEWHONW 3aBUCHUMOCTH

JJIMHBI CTOJIOMKA KHNIKOCTU B TepMOMeTqueCKOfI




TpyOKe OT TeMIiepaTyphl.

#H#Par#Ht#Habmonenne U3MEHEHUs BHYTpPEHHEN
SHEPrUM Tella B pe3ylibTaTe TeIuionepenadn U padoThl
BHEIIHUX CHIL.

###Par###lIccnenoBanue sIBJICHUS TEIUIOOOMEHA TIPH
CMEIIMBAHUU XOJOTHOW U TOpsiuei BOMBIL.
#HHHPar###Onpenenenne KOJIMYECTBA TEILJIOTHI,
MOJIyYEHHOTO BOJIOW TIPH TEIUIOOOMEHE C HarpeThiM
METaJUTHYECKUM ITUITHHIPOM.

#HHPar###Onpenenenue  yIenbHOM  TEIIOEMKOCTH
BCIIECTBA.

###Par###lccnenoBanue poliecca UCIapeHusl.
#H#Par##H#OnpeneneHie  OTHOCUTEIBHOW  BJIAXKHOCTH
BO3/lyXa.

###Par###Onpeenenre yIeabHON TEIJIOTHI TJIaBJICHUS

JIbJA.

6.18

@dusnueckre SBICHHS B TPUPOJC: TOBEPXHOCTHOE
HATSDKEHWE W KalWUIAPHBIE SIBICHUS B TPUPOJE,
KpUCTaJIIBl B IpUpoJie, u3nydeHue CoiHIa, 3aMep3aHue
BOZI0EMOB, MOpPCKHE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa,

WHesl, CHeTa.

6.19

TexHuueckue  yCTpOWCTBA:  KalWUIAPBI, IPUMEpPHI
WCIIOJIB30BAaHUsl KPHUCTAJJIOB, JKUJIKOCTHBIM TEPMOMETD,
JaT4UK TEMIIEpaTypsl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, THIPOMETpPBI, ICUXPOMETp, MapoBas TypOHUHa,

ABUTAaTCJIb BHYTPCHHCTO CTOpPAaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 DnekTpu3anus Tei. JIBa poaa 3JeKTPUYECKUX 3apsiaoB
B3aumopeiictBue 3apsbkeHHbIX  Tell.  3akoH  Kynona

7.2 (3aBUCUMOCTh CHJIbI B3aUMOJICHCTBHSI 3apSHKEHHBIX TET OT
BEJIMUMHBI 3aPsI0B U PACCTOSHUSI MEXKTY TEJIaMH)

7.3 DnexTpuyeckoe noje. HanpskEHHOCTh AIEKTPUUYECKOTO

T10JI41. HpI/IHLII/IH Cynepno3nnurmn SJICKTPHUICCKUX moJiei




(Ha KaYECTBEHHOM YPOBHE)

Hocurenu QJICKTPHUYCCKUX  3apsa0B. QHGMCHTapHLIﬁ

7.4 anektpudeckuil 3apsan. Crpoenue atoma. [IpoBogHuky 1
TUBIIEKTPUKU
7.5 3aKOH COXpaHEHUs AIEKTPUUECKOTro 3apsaa
6 ONEeKTpUYECKUH  TOK.  YCIOBHA  CYIIECTBOBaHMS
' AJIEKTPUYECKOr0 TOKA. MICTOUHMKM OCTOSIHHOTO TOKA
JeiicTBus 3JEKTPUUECKOTO TOKa (TerioBoe,
7.7 XMMHUYECKOE, MarHuTHoOe). OJEKTPUYECKUH TOK B
KHUJIKOCTAX U ra3ax
T g Onextpuueckass uenb. Cuia ToOKa. DJIEKTPUUYECKOE
. HapsDKEHUE
79 ConpoTusienue IIPOBOJIHUKA. VY nensHoe
. COIIPOTHUBIICHUE BEILIECTBA
7.10 3akon Oma 1t ygacTka 1enu
[locnenoBarenpHOE W MapajuleIbHOE  COEIMHEHHE
7.11
IIPOBOJHHMKOB
PabGota W MOIIHOCTH JJIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyinsa — Jlenua
713 DJNEeKTpUUYECKUe LENu U TOTPEeOHUTENH HIIEKTPUYECKON
' sHepruu B ObiTy. KopoTkoe 3ambikanne
[TocrossHHbIE MarHuThl. B3amMoaencTBHE NOCTOSIHHBIX
7.14
MarHuTOB
715 MarautHoe mnosne. MarHutHoe mnone 3eMJIM U €ro
' 3Ha4YEeHHE JUIs )KU3HU Ha 3eMIie
716 OmeiT Dpcrena. MarHuTHOE TMOJI€ AIEKTPUIECKOTO TOKA.
' [IpuMeHeHne 31EeKTPOMArHuTOB B TEXHUKE
JlelicTBUE MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
717 DJeKTpoABUraTelb MOCTOSIHHOTO Toka. Mcrnonb3zoBaHue
' AJIEKTPOJBUraTelIe B TEXHHMYECKUX YCTPOMCTBAX W Ha
TpaHCHopTe
7.18 OnbiTel  @apages.  SIBieHuEe  3IEKTPOMArHUTHOU




naayknuu. [Ipasuio Jlenma

DNeKTporeHeparop. CriocoOsl MOJTyYeHHUs
7.19 NIEKTPUYECKOW  BHEPrUU.  OJEKTPOCTAaHUMH  Ha
BO300HOBJISIEMBIX HCTOYHHUKAX SHEPTHH
7.20 [TpakTuyeckue paboTHI:

OnbITH 10 HAOTIOACHUIO DJICKTPU3AIMH TET HUHIYKITUEH
Y TIPU CONPUKOCHOBEHUHU.

UccnenoBanue neMCTBUS SIEKTPUYECKOrO IO  Ha
MIPOBOJIHUKH U TUAJIEKTPUKH.

COopka u mpoBepka pabOTHI 3JIEKTPUUECKOHN Iienu
IIOCTOSTHHOTO TOKa.

N3mepenue u peryampoBaHUe CUIIbI TOKA.

N3mepenue u peryaupoBaHue HaIPsHKEHMS.
HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UIYILIETO Yepes3
PE3UCTOP, OT CONPOTHUBIICHUSI PE3UCTOPA U HANPSKEHUS
Ha Pe3UCTOope.

OnpIThI, JIEMOHCTPUPYIOLIUE 3aBUCHUMOCTh
ANEKTPUUECKOTO COIMPOTHUBJICHUS MPOBOAHUKA OT €ro
JUIMHBI, TJIOLIA/IM OTIEPEYHOT0 CEUYEHHUs U MaTepuana.
[IpoBepka mpaBuia CIOXKEHUS HANPSHKEHUHW — TIPHU
MOCJIEIOBATEIbHOM ~ COEIMHEHUM JBYX PE3HCTOPOB.
[IpoBepka mpaBuia sl CHIbI TOKa MPU NapajljIeIbHOM
coemMHeHUH  pe3uctopoB.  Ompenenenue  pabOTHI
JNEKTPUYECKOr0 TOKA, MAYLIETO Yepe3  Ppe3ucTop.
OnpeneneHre  MOIIHOCTH  3JEKTPUYECKOTO  TOKa,
BBIIEJISIEMON Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKa, WAYIIETO Yepe3 JIAMIIOYKY, OT HaIpPsKEHUs
Ha Heil. Onpenenenue KII/ narpeBarens. MccnenoBanue
MAarHuTHOTO B3aWMOJEHCTBUS TOCTOSIHHBIX MarHUTOB.
N3yueHrne MarHuTHOTO MOl TOCTOSHHBIX MarHUTOB MIPHU
uX o0benMHEHMH W pazaeneHun. McciemoBanwue
JEUCTBUS DJIEKTPUYECKOIO TOKA HA MarHUTHYIO CTPEJIKY.

OHBITBI, ACMOHCTpHUPYIOOINEC 3aBUCUMOCTDb CHIJIBI




B3aNMMOICUCTBHUS KaTylllKyu ¢ TOKOM W MarHuTa OT CHIIbI
TOKa UM HaIpaBJICHUA TOKa B KaTYyIIKC. I/I3yquI/Ie

Z[ef/'ICTBI/ISI MAardiuMTHOIO IOJi1 Ha IMPOBOJHHUK C TOKOM.

Konctpyuposanue u M3y4YCHHUE paboTsl
3IIEKTPOABUTATENS. H3mepenne KIT
AIEKTPOABUTaTEIIbHOM YCTaHOBKH. OnbIThI o

HUCCICIOBAaHUIO SABJICHUA BHGKTpOMaFHHTHOﬁ WHAYKIOHU:
HUCCICIOBAaHUC W3MCHEHNI 3HAYCHUS M HaIpaBJICHUA

HHAYKOUOHHOI'O TOKa

7.21

@dusnueckre ABICHWS B INPUPOAE: IEKTPUUYECKHE
ABIICHUA B  aTMocdepe, 3JIEKTPUUECTBO  KHUBBIX
OpPTraHU3MOB, MarHUTHOE TI0JIe 3eMJTH, Apei(d MOITroCcoB,
POJIb MATHUTHOTO IOJIS JIS J)KU3HU Ha 3emile, MOJISPHOE

CHAHUC

7.22

TexHUYecKnue yCTpOWCTBA: JJIEKTPOCKOI, aMIIEPMETD,
BOJIETMETP, PEOCTAT, CUETUUK DJIEKTPUYECKOH SHEpruH,
3JIEKTPOOCBETUTEIbHBIE ~ NMPUOOPBI,  HarpeBaTesbHbIE
AIIEKTPONPUOOPHI (mpumepsr), IEKTPUUECKUE
MIPEIOXPAHUTENHN, JJIEKTPOMATHUT, 3JIEKTPOJBUTATEIH

IMOCTOAHHOI'O TOKa, r’CHEPATOP MOCTOSAHHOI'O TOKA

9 KUIIACC
Kon
paszen Kon snemenra IIpoBepsiemble 371EMEHTHI COAEPKAHUS
a
8 MEXAHNWYECKMUE ABJIEHUA
Mexannueckoe JABWXKEHME. MarepuanbHas TOYKA.

51 Cucrema orcuéra
8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO JIBUKEHUS
8.3 PaBHOMEpHOE NpsAMOIMHENHOE JBUKEHNE
8.4 #HiHParf##HepaBHOMepHOE MPSIMOJIMHEMHOE JBHKEHUE.

CpeI[HHSI n MI'HOBCHHAas CKOPOCTb TCJ1a 1pu




HCPAaBHOMCPHOM JABHXKCHHUU

Yckopenue. PaBHOyCKOpEHHOE MPSIMOJIMHEWHOE
8-> JIBUKECHHE
8.6 #HH#HPar###CBoOogHOe manerne. OnbIThl [anunes
#HiHPar###PaBHOMEpHOE JIBUKEHHE IO OKPYXHOCTH.
8.7 [Tepuon m wacrora obOpamueHus. JluHeiHas u yrioBas
ckopocTH. LleHTpocTpeMuTenbHOe yCKOPEHHE
8.8 [Tepserit 3akon HeroToHa
8.9 Bropoii 3akon HerotoHa
8.10 Tpetuii 3akon HeroToHa
8.11 HH#Par##H [puHIIMI CynepHO3ULIMU CUIT
8.12 Cuiia ynpyroctu. 3akoH ['yka
%13 #HH##Par##H#Cuna TpeHus: cuwila TPEHHS CKOJIbXKEHUS,
' CUJIa TPEHHUS MTOKOSI, IPYTHE BUJIbI TPEHUS
%14 ##HParfi##Cuna  TSDKECTH M 3aKOH  BCEMHMPHOTO
. TATOTEHUS. Y CKOpEHHE CBOOOIHOTO MaIeHUS
g1 JBwxenne tuaner  Bokpyr  Connma.  Ilepsas
1 KOCMHUYECKasi ckopocTb. HeBecoMocTh U meperpysku
%16 PaBHOBecue marepuaibHON TOUKU. AOCOIIOTHO TBEPIOE
. TEJI0
g1 #H##Par##HPaBHoBecre TBEPJOTO Tela € 3aKPEIJIEHHOU
1 OChI0 BpauieHusa. MomeHT cuibl. LIeHTp TsxecTn
8.18 WNmnynec Tena. MIsmenenune ummnynbca. iMnybsc cuiiel
8.19 3aKOH COXpaHEHUs UMITyJIbCa
8.20 #HiHPar###PeakTBHOE ABM)KEHUE
8.21 Mexanuyeckasi paboTa U MOIITHOCTb
PaGota cunm TspkecTH, ynpyroctH, TpeHus. CBs3b
522 SHEPIUu 1 paboThI
5 [loreHumanbHast dHeprus Tejla, MOAHATOIO  Haj
523 MTOBEPXHOCTBIO 3€MJIN
8.24 [ToreHnmanbHas SHEPTUA CKATOU MPYKUHBI
8.25 #H##Par#H#HKunetnueckass  sueprusi.  Teopema o

KMHETUYECKOU DHEPrUuu




8.26

HH##Par##3aKkoH COXpaHEHUs] MEXaHUYECKOW YHEPTUH

8.27

[TpakTrdeckue paboThI:

OrmpeziesieHne CpeHEM CKOPOCTH CKOJIbXKEHHUS Opycka
WIM JIBWKEHUS IIapuKa [0 HAKIOHHOW IJIOCKOCTH.
OmnpeneneHne yCKOpeHHUsl Tejaa IpU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW MIOCKOCTH.

HccnenoBanre 3aBUCHUMOCTH IIyTU OT BpPEMEHHM IIPH
PaBHOYCKOPEHHOM JIB)KEHUU 0€3 HayaJIbHON CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM TPHU PABHOYCKOPEHHOM
JBUKEHUM 0€3 HAavyaJbHOM CKOPOCTU IIYTU OTHOCSITCS
KaK psi HEYETHBIX UHCET, TO COOTBETCTBYIOIIHE
IIPOMEXYTKH BPEMEHHU OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUSI CKOJIbKEHMUS
OT CWIbl HOpPMalbHOTO JaBieHus. OnpeneneHue
KOd(pUITMEHTa TPEHUsT CKOJbXeHus. OrmnpenencHue
KECTKOCTU TMpYyXKuHbL. OrnpeneneHre pabOThl CHIIbI
TPEHMsT TpU pPABHOMEPHOM JIBWJKEHUM Tella IO
TOPU30HTANILHOM TOBepXHOCTH. Ompenenenue padOTHI
CWJIBI  YIOPYrOCTM  INpuU  TNOABEME  Ipy3a C
UCIIOJIb30BAaHUEM  HEMOJABI)KHOTO M IMOJABHIKHOTO

OJIOKOB

8.28

®duznueckue SBICHUS B npupoze: IMpuinBbl U OTJIUBEI,
JABMKCHUEC IIJIAHCT ConneuHoOH CUCTCMBbI, PCAKTHBHOC

JABMXXCHUC )KHUBBIX OPraHU3MOB

8.29

Texuuueckue YCTPOﬁCTBaI CIInaAoOMETD, JaTYUKH

II0JIO’KEHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe nBuxkenne. OCHOBHbIE XapaKTEPUCTUKHU

> KOJIeOaHUH: IepHO/, YacTOTa, AMIUIUTY 1A

9 MaremaTuueckui u NPy KUHHBIN MAasiITHUKHU.
. [TpeBparenre sHepruu Npu KouedaTeIbHOM JIBUKEHUU

93 3aryxawimue KojeOaHus. BbiHyXIeHHblE KoneOaHus.
' Pe3onanc

9.4 Mexannyeckue BoJIHbL. CBOWCTBA MEXAaHMYECKUX BOJIH.

IIpogosibHBIE W TIONIEpEUYHbIE BOJIHBL. JIMHA BOJHBI U




CKOpPOCTb eé pacipoCTpaHCHUA. MexaHuuecKHe BOJHBI B

TBEPJIOM TeJle, CEHCMUYECKUE BOJTHBI

9.5 3Byk. [')pomMKkoCTh 1 BbICcOTa 3ByKa. OTpakeHHe 3ByKa
9.6 WHudpa3Byk U ynbpTpa3Byk
[TpakTrueckue paboTHI:
OnpeneneHue 4acToThl W Iepuoja  KoseOaHui
MaTeMaTHYECKOTO MasiTHUKA.
OnpeneneHue 4acToThl W Iepuoja  KoseOaHuH
NpPY>KUHHOT'O MasiTHUKA
97 HccnenoBanne 3aBUCUMOCTH — Tiepuoja  KojeOaHHi
' NOJBEIIEHHOTO K HHUTH TIpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH — Tlepuoja  KojeOaHHWi
NPY>KMUHHOTO MasTHHKa OT Macchl Ipysa. IIpoBepka
HE3aBUCHMOCTHU nepuoja Kosie0aHui rpysa,
MOJBEIIEHHOI0 K HUTH, OT MAacChl Ipy3a U KECTKOCTU
Npy>XuHBL. MI3MepeHne yckopeHus: CBOOOTHOTO TaIeHHS
®dusnyeckue SBICHUS B MPUPOJE: BOCIPHUITHE 3BYKOB
9.8 KUBOTHBIMM, 3E€MJICTPSICEHUE, CEMCMHYECKHE BOJIHBI,
I[yHaMH, 5XO
99 TexHUUeCKHUEe YCTPOMCTBA: HXOJIOT, HCIOIb30BaHUE

yIbTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATHUTHOE ITOJIE U QJIEKTPOMAT'HUTHBIE BOJIHBI

10.1

:‘)J'ICKTpOMaI‘HI/ITHOC II0JIC. SHGKTPOMaFHI/ITHBIe BOJIHBI.

CsoiicTBa OJICKTPOMArHUTHBIX BOJIH

10.2 IIIxana 31€KTPOMarHUTHBIX BOJIH
103 OnekTpoMarauTHas npupoaa cera. CKOPOCTh CBeETA.
' BonHoBBIE CBOMCTBA CBETA
[TpakTuyeckue paboOTHI:
10.4 W3ydyeHne CBOICTB  3JEKTPOMAarHUTHBIX BOJH C
MTOMOIIIbI0 MOOMITEHOTO TeneoHa
dusnueckue sBIEHUS B INpUpojAe: OHOIOrHYecKoe
10.5 JeificTBre BUJUMOTO, yIBTpauoIETOBOTO "
PEHTT€HOBCKOTO M3TY4YCHUI
10.6 Texauueckue YCTPOWCTBA: HCIIOJIb30BAHUE




QJICKTPOMArHUTHBIX BOJIH JJIA COTOBOM CBSI3H

11

CBETOBbBIE ABJIEHUA

11.1 JlyueBas monens cBera. IcTOUHMKM cBETA

11.2 IIpssMonMHEHOE pacipoCTpaHEHUE CBETa

113 Otpaxkenue ceta. Ilnockoe 3epkasio. 3aKOH OTpaXEHUs
' cBeTa

114 [Ipenomnenue cBeta. 3akOH TIPEIOMIICHUSI CBETA.
' ITostHOE BHYTpEHHEE OTpaKEHHUE CBETA

11.5 JInnza. Xop j1ydeil B JIMH3E

116 Ontuyeckast cucrema (¢oroanmnapara, MHUKPOCKONA M
' TEJIECKOMNa

117 I'ma3 kak onTvyeckas cucrema. bim3zopykocTts u
' JAIbHO30PKOCTh

118 Paznoxenue Genoro ceeta B criektp. OnbiTel HploToHA.

CnoxeHue cieKkTpajibHbIX BETOB. Jlucnepcus cBera

11.9

[TpakTuyeckue paboOTHI:

#Hi#HParf##lccnenoBanue 3aBUCHUMOCTH yria
OTpaKEHHSI CBETOBOTO JIyda OT yTIJjia MajcHusI.
#Hi#HPar#Ht#l3yuenne  XapakTepUCTUK — M300pa)KeHUs
IpeaMeTa B INIOCKOM 3epKajle.

#H#HPart##lIccnenosadue 3aBHCUMOCTH yria
NPEJIOMJICHUSI CBETOBOTO Jy4ya OT YyIJjla TaJeHHs Ha
IpaHMLIE «BO3IYX — CTEKIIO».

#i#Par#t# lonyuenne  u300pakeHM € TIOMOIIBIO
CcOOMparoIIe TNH3HI.

##Par#Ht#Onpenenenue (QOKyCHOro pacCcTOSIHUS U
ONTUYECKOH CHIIBI COOMpPAFOIIEH JINH3BI.
HHHPar###ONbBITEL 110 Pa3JI0KEHUIO OEJIoro CBeTa B
CHEKTp.

HHHPar###ONBITEL 110 BOCIPHUATHIO IIBETa MPEIMETOB

IpY UX HAOJTIOIEHUH Yepe3 1IBETOBbIE (PMIIBTPhI

11.10

duznueckue sABJICHUS B mpupoje: 3atMeHus CoiHia u
JlyHbl, 11B€TA TEJ, ONTHYECKHUE SIBICHUS B aTMocdepe

(uBet HeOa, pedpakiys, paayra, MUPax)




11.11

Texuuueckue YCTpOﬁCTBaZ OYKH, IICPUCKOII,

doToanmapat, ONTUIECKHE CBETOBOIBI

12

KBAHTOBBIE ABJIEHUA
121 Omneitel Pezepdopna u mmaHeTapHass MOJENb aToMa.
. Mogaens atoma bopa
122 Hcnyckanve W MOTJIOLIEHHE CBeTa aToMOM. KBaHTBHI.
' JIunenyaTsie CIIEKTPHI
12.3 PannoaktuBHOCTh. Anb(a, 6eTa- 1 ramMmma-u3J1y4eHus
124 Crpoenue aromHoro sapa. HykinonHas wmojnenb
' aTOMHOTO sipa. M3oTomnsl
125 PanuoaktuBHble mnpespameHus. [lepuon nomypacnana
' aTOMHBIX si7iep
126 SnepHble peakuuu. 3aKOHbI COXPAaHEHUS 3apsiiOBOrO U
' MacCOBOI'0 YHCET
12.7 OHeprus cBsA3M aTOMHBIX s1ep. CBsA3b Macchl U SHEPIUU
128 Peakuun cunTre3a u aenenus anaep. MIcTouHUKYM SHEpruu
’ CounHua u 3BE311
129 Anepnas osHepretnka. JleWicTBUE  pagMOAKTUBHBIX
' U3JIyYEHUI Ha )KUBbIE OPraHU3MBI
[TpakTuyeckue paboTHI:
Habmonenue CrjiomHbIX M JIMHEWYaThIX CIEKTPOB
U3ITyYEHUS.
12.10
HccnenoBaHue TPEKOB: M3MEPEHUE SHEPTUM YaCTHULIBI
10 TOpMO3HOMY ITyTH (110 poTorpadusim).
W3mepenue paanoakTUBHOTO (poHa
@uspueckue SBICHUS B IPUPOJAE: €CTECTBCHHBIN
paivOaKTUBHBIN ¢oH, KOCMHUYECKHE TIy4H,
12.11 PagUOAKTUBHOE U3JIy4CHHE IPUPOIAHBIX MHHEPAJOB,
JICHCTBHE PAJMOAKTHBHBIX W3JIyYEHUH Ha OpPraHu3M
4eJI0BeKa
112 TexHnueckue yCTpOHCTBA: CIIEKTPOCKOII,

VWHJVBHyJIbHBIA TO3UMETD, Kamepa Bunbscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEEOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
IPOI'PAMMBI OCHOBHOI'O OBIIEI'O OFPA30OBAHUS

Kon
NpoBePsSIeMOro
TpeOOBaHNS

IIpoBepsiemble TpedOBaHUS K NMPeAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHUSI OCHOBHOI1 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOTI'0 0011ero od0pa3oBanust Ha ocHoBe ®PI'OC

[lonnmanue ponu  (QU3MKKM B HAYYHOM  KapTHHE  MHpa;
c(hOpMHUPOBAHHOCTh 0A30BBIX MPEICTABICHUN O 3aKOHOMEPHOW CBSI3U
U II03HABAEMOCTU SIBICHUH MPUPOABI, O POJM D3KCIEpPUMEHTa B
¢usuke, o cucreMooOpasymomeil poau (U3MKA B Pa3BUTHU
€CTECTBEHHbIX HayK, TEXHHUKH M TEXHOJOTHH, 00 3BOIIOIMHU
¢u3nUecKkux 3HAHUKW W MX POJM B LIEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTHHE MHpa, O BKIAJE POCCHUICKMX WU 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOILIECCOB OKPYKAIOIIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOIOTHI

3HaHMS O BHUJAX MaTepuu (BELIECTBO MU IOJIE€), O JBWKEHUH Kak
croco0e CyIIeCTBOBaHUS MaTepuu, 00 aTOMHO-MOJIEKYISIPHON TEOpUU
CTpPOEHMsI BeUIeCTBa, O (U3NYECKOW CYIIHOCTU SIBICHUN NPUPOIBI
(MEXaHWYEeCKHMX, TEIUIOBBIX, JJEKTPOMAarHUTHBIX U KBAaHTOBBIX);
YMEHUE Pa3In4aTh sBICHUS 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (pU3HUecKoe SBIECHUE;
YMEHHUE pacro3HaBaTh MPOSBICHUE W3YUYEHHBIX (PU3MYECKUX SIBICHUM
B OKpYXarollleM MHpEe, BBIIEHAS HX CYLIECTBEHHBIE CBOMCTBA

(mpu3HaKH)

BJ'Ia)IeHI/IC OCHOBaMH TOHATUIHOI'O amnmnapara M CHMBOJHUYCCKOI'O
sSA3bIKa (1)I/I3I/IKI/I N HCIIOJIB30BAHUC HX OAJId PCHICHUS y‘~I€6HBIX 3aaa4,
YMCHHUC XapaKTCPU30BaATb CBOMCTBa TCII, (I)I/ISI/I‘{CCKI/IG SABJICHUA U

MIPOLIECCHI, UCTIONB3YS QyHIAMEHTAIBHBIC U YMITUPUUYECKUE 3aKOHBI

VYMeHue onuchBaTh N3YUCHHBIC CBOMCTBA TEN U (i)I/I3I/I‘~I€CKI/IC SABJICHHUA,

HCIIOJIb3YA (1)I/I3I/ILI€CKI/IC BCIINYHNHBI

Bnamenne ocHOBaMM METOJIOB HAy4yHOTO TIO3HAHUS C YYETOM
COOIOICHUS TIPaBWJI OE30MACHOTO Tpyna: HabmoaeHue (PU3NIecKux

SIBJICHUU:




YMEHHE CaMOCTOSITEIbHO COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY
W3 JTaHHOTO Habopa 0OOPYIOBAaHHS MO WHCTPYKIIUHU, OMHUCHIBATH XOJI
OIBITA U 3aMUCHIBATH €r0 PE3YJIbTAThl, (POPMYITUPOBATH BHIBOJIBI;
MPOBE/ICHUE TIPSMBIX M KOCBEHHBIX U3MEPEHHIA (PU3MUSCKUX BEITHMUUH:
YMEHHE IUIAHHUPOBATh HW3MEPEHHS, CaMOCTOSATEIIBHO COOMpPATh
IKCIIEPUMEHTAILHYI0 ~ YCTaHOBKY [0 HWHCTPYKIIMH, BBIYHMCIIATH
S3HAYCHUC BCIIMYMHBI W AHAJIM3HUPOBATL IMOJYYCHHBLIC PC3YJIbTAThbl C
yu€TOM 33JJaHHOM TOTPEIIHOCTH PE3YIbTaTOB M3MEPEHHIA;
IMPOBCACHUC HECJIOKHBIX OKCIICPUMCHTAJIbHBIX I/ICCJIG,Z[OBaHI/Iﬁ;
CaMOCTOSITENILHO ~ COOMpATh  JIKCIEPHUMEHTAbHYI0 YCTAaHOBKY M
NPOBOJUTh  WCCIICJOBAHUE [0  HMHCTPYKIHUH,  IPEICTABIAThH
IMMOJIYUCHHBIC 3aBUCUMOCTU (1)I/I3I/IT~I€CKI/IX BCIIMYNH B BHJC Ta6J'II/IH u
rpadHKOB, YUYUTHIBATH MOTPEIIHOCTH, J€IaTh BHIBOIBI 10 PE3yJIbTaTaM

HUCCICIJO0BaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (DU3MYECKHX  MOJETei
(MarepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TEJIO, MOAEIH CTPOCHHUS
ra3oB, JKHJIKOCTEH M TBEPABIX TeJ, IUIAHETapHas MOJEIb aToMa,
HYKJIOHHAasi MOJIeJIb aTOMHOTO f]pa) U yMEHHE NPUMEHATh UX s

00BbsICHEHUs! (PU3MUYECKUX MPOLIECCOB

YMmeHue oOBSICHATH (pU3MUYECKHe MPOLECCHl W CBOMCTBA Tel, B TOM
9yuciIe W B KOHTEKCTE CHTyallud MPaKTHKO-OPHEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBISATH IPUUUHHO-CIICACTBEHHBIC CBS3U U
CTPOUTH OOBSCHEHHE C OMOPOI Ha M3yUYCHHBIE CBOMCTBA (PH3MUECKUX

ﬂBHeHHfI, (bI/ISI/ILIeCKI/Ie 3aKOHbI, 3aKOHOMCPHOCTH 1 MOJCINU

YMmeHnue pemarh pacuéTHble 3afauu (Ha Oaze 2 — 3 ypaBHEHHIH),
UCTONB3Yysl 3aKOHBl W (OpMYyJbl, CBs3bIBAaIONINE (PU3HUECKHE
BEJIMYMHBI, B YaCTHOCTH, 3allCHIBAaTh KPATKOE YCJIOBHE 3alayM,
BBISIBJIATh  HEJIOCTAIOLIME JaHHbIEC, BBIOMPATh 3aKOHBI M (OPMYIIHI,
HeoOXouMbIe JUIsl €€ pelIeHUs, UCII0JIb30BATh CIIPABOYHBIE JIaHHBIE,
IIPOBOAMTH PACUETBI M OLEHUBAThb PEATMCTUYHOCTh IOJIYYEHHOIO
3HA4YeHUs! (PU3NIECKON BEIMYHMHBI, YMEHHE ONpPEIesATh Pa3MEpPHOCTD

(bu3NYECKON BEIMYNHBI, TOTYYCHHON NPU PEeLICHUH 3a1a4u

YMeHue XapakTepu3oBaTb IPUHLMIBI  JECHCTBUA TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJE OBITOBBIX HPUOOPOB, W MPOMBIIIICHHBIX
TEXHOJIOTMYECKUX MPOLECCOB 0 UX ONMUCAHUIO, UCIIOIb3Ys 3HAHUS O

CBOMCTBaxX (I)I/IBI/I‘ICCKI/IX SIBIICHUM | HGO6XOI[I/IMLI€‘ (I)I/ISI/I‘-IGCKI/IG




3dKOHOMCPHOCTH

10

YMeHue UuCHonab30BaTh 3HAHUA O (PUIUYECKHX SIBICHUAX B
MOBCETHEBHOM JKM3HM i1 o0ecredeHuss Oe30MacHOCTH IpH
oOpamieHu ¢ OBITOBBIMU  IpuOOpaMHU M TEXHUYECKUMU
YCTPOMCTBAMH, COXpAaHEHHUs 3J0pOBbsI U  COONIONEHHS HOPM
JKOJIOTUYECKOTO IIOBEJEHUSI B OKpYyXKarloLled cpene; IMOHWMAaHHE
HEOOXOMMOCTH MPUMEHEHHs JOCTHKEHUH (PU3MKM U TEXHOJOTHM

AJIg paliMOHAJIBHOI'O0 IPpHUPOAOIIOJIb30BaAHUA

11

OnbIT moucka, mHpeoOpa3oBaHUS M IMpeJCTaBICHUs HHGOpPMaLUU
(u3M4ecKoro CoAep)KaHUsl C MCIOJb30BaHHEM HH(POPMALMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUI; YMEHHE OLIEHUBATh JOCTOBEPHOCTH
IIOJy4YeHHOM MH(pOpMalMM Ha OCHOBE HMEIOIIMXCA 3HAHUH WU
JOTIOJIHUTENBHBIX ~ WCTOYHUKOB; yYMEHHME  HCIOJIB30BaTh  IIPH
BBITIOJTHEHUH YYEOHBIX 3aJaHUi Hay4YHO-IOIMYJISIPHYIO JIUTEpaTypy
(u3MUecKOro coJepXkaHus, COPaBOUHBIE MaTEpUAIIbl, PECYPChl CETH
WutepHer; BnageHue 0a30BBIMM  HaBBIKAMU  IPeOOpa3OBaHUA
MHpOpPMAaLlMU M3 OJHON 3HAKOBOM CHUCTEMBI B JpPYyIyl0; YMEHHE
co3/aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha

OCHOBC€ I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX NCTOYHHUKOB




INHEPEYEHD 2JIEMEHTOB COAEPXKXAHUA, IIPOBEPAEMbBIX HA OI'D

1O ®PU3UKE

Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS
1 MEXAHUWYECKUE ABJIEHUA
{1 Mexannueckoe  JBwkeHue. MarepuanbHas Touka. Cuctema  oTcuéra.
' OTHOCHUTENBHOCTD IBUKEHUS
PaBHOMEpHOE M HepaBHOMepHOe IBHkeHHE. CpenHsas ckopocTs. Popmyia Ui
1.2 BBIUUCIICHUSI CpellHel ckopocTu: v = S/t
PaBHOMEpHOE TpSAMONMHENHOE JBUKEHUE. 3aBUCUMOCTb KOOpJAMHATHI Tejla OT
BPEMEHH B CIIy4yae PaBHOMEPHOIO NPSIMOJIMHEWHOTO ABHKEHUS:
13 xX(7)=x, +ut
I'padukn 3aBUCHMOCTH OT BpPEMEHHU JUIsI TPOEKLUHUU CKOPOCTH, IPOEKIHH
[IEpEMEILEHHs], IIyTH, KOOpAWMHATBHl IIPM PABHOMEPHOM IPSAMOJIMHEHHOM
JBUKEHUU
3aBUCUMOCTh KOOpPJIMHATBl TeJa OT BPEMEHU B CIy4yae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEVMHOTO JBU)KECHHUS:
3
Sy(f)=vo, *f+ay* ;
2
@opmyabl UIsl MPOEKIUM TEPEMEIICHUs, MPOEKIMH CKOPOCTU U MPOEKLHU
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSIMOJIMHENHOM JIBUKEHUU:
1.4 s.(D=vy,t+a,- L,
2
U.\'('f) =Upy T, I,
a (f) =canst,
uh.: - u-_l.: =2a,s,
I'padyky 3aBUCUMOCTH OT BpPEMEHM ISl HPOEKIHMHU YCKOPEHHs, MPOEKIHUU
CKOPOCTH, MNPOEKIMM IEepeMEUICHUs, KOOpPAMHATBI IPU PaBHOYCKOPEHHOM
MIPSIMOJIMHEVMHOM JABH)KEHUU
1.5 CBobonHoe maneHue. PopmyIibl, ONMCHIBAIOIINE CBOOOJHOE MaJeHHUE Tena 10

BCpPTUKAIN (I[BI/I)KGHI/IG TCJIa BHHU3 WM BBCPX OTHOCUTCIIBHO ITOBCPXHOCTU

3emnu). I'paduku 3aBUCMMOCTH OT BpeMEHHM JJsi NPOEKIUU YCKOPEHMs,




IPOCKIHU CKOPOCTH MW KOOPAWHATHI IIpU CBO6OI[HOM nmaacHuM TEjaa 110

BEPTUKAIH

CKkopocTh paBHOMEPHOTO JIBWKEHHUS Teia M0 OKpyxHoctu. Hampasnenue
CKOPOCTH.
dopmyna A BBIYHCICHHS CKOPOCTH Yepe3 PaanyC OKPYKHOCTH W TIEPHOJ
oOpareHus:

2R

T

LlenTpocTpemuTensHOE  yCKOpeHHe. HampaBieHue LEHTPOCTPEMUTENHEHOTO

yckopenusi. Dopmyra it BBIYUCIECHUS YCKOPEHHUS:

1.6
2
L L
% R
dopmyna, cBA3bIBAIOIIAs NEPUOJ M YACTOTY OOpaILEeHUS:
V= !
T
Macca. [1notHocTs BemecTsa. @opmya i BBIYUCIECHUS TUIOTHOCTH
i m
1.7 V
1.8 Cuna — BekTtopHas pusnueckas penuarHa. CI0KEHUE CHIT
1.9 SBnenue unepuuu. Ilepssiii 3axkoH HeroToHa

1.10

Bropoii 3akoH HeroToHa:
F=m-a

CoHarpaBiaeHHOCTh BEKTOPa YCKOPEHUs TeJla M BEKTOpa CHJIbI, ICUCTBYIOIICH HA

TCII0

Bzaumoneicteue ten. Tperunii 3akoH HeroToHa:

Fy g=—Fiy

1.12

Tpenue mokost U TpeHUe cKoJIbkeHus. DopMyiia JIsl BBIUUCICHUS MOIYJISL CUIIbI

TPCHUA CKOJIbKCHHUA:




1.13

Hedpopmarnus Tena. Ynpyrue U Heynpyrue aepopManuu. 3aKoH YNPYyroi

nedopmanuu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TSATOTCHUE. 3aKOH BCCMUPHOTI'O TATOTCHUA:

My - M4
'L
Cuna TsxecTH. Y CKOpeHHe CBOOOHOTO MaICHHUS.
dopmyna s BBIYUCIICHUS CUIIBI TSDKECTH BONM3H MOBepxHOCTH 3emiu: F = mg.
JBuxenue ranet Bokpyr Coinnua. [lepBas kocMudeckasi CKOPOCTb.

HeBecomocTs 1 neperpys3ku

1.15

Nmmynbe Tena — BeKTOpHasi pu3ndeckasi BeIUYrHA.
p=mi

I/IMHYJ'ILC cucteMnl Tea. U3MeHeHue HUMITYyJIbCA. I/IMHy.]'IBC CHIJIbI

1.16

3akoH COXpPaHCHU UMITYJIbCa JJIA 3aMKHYTOﬁ CUCTEMBI TCII.
D=0, +im, U, =const

PeakTuBHOE IBMKEHUE

1.17

Mexanudeckas padota. @opmyria 1Jisi BHIYUCICHUS pabOThI CUJIBI:

A=Fscosct

MexaHu4deckass MOIIHOCTb:

1.18

Kunernueckast u NOTCHIUAJIbHAs SHCPIrus. CDOpMy.Ha JJIA BBIYUCIICHUA

KUHETUYECKON SHEPIUu:

2
mu
S5l

TeopeMa 0 KHHETHUYECKOMH OHCPI'UH. (I)opMyna JIJISI BBIYMCIICHUS MMOTEHITUAILHOM




OHCPIuu TCjia, IHOJHATOIO

HaJ 3eMIIEH:

E _ =meh
P o

1.19

Mexanndeckas OHCPTHUA:

E=E,+E,

3akoH COXPAaHCHUA MEXaHHUYeCKOM OHCPIUH. d)opMyna JJI1 3aKOHA COXpaHCHUSA

MEXaHUYECKOH 3HEepPTruu B OTCYTCTBHE CUJI TpeHUs: £ = const.

HpeBpameHHe MEXaHUYeCKOMH OHCPI'vH IIpU HAJIMYHUU CUJIbI TPCHUA.

1.20

[IpocTeie MexaHU3MBI. «30JI0TOE IPABHIIO» MEXAHUKH.
Peryar. Mowmenr cuiel: M - FI.

VYcnoBue paBHOBECHS pbluara:
M +M, +..=0
[MonBrxHBIN 1 HenoABXKHBINA 010ku. KIT/] mpocThIX MeXaHU3MOB,

n= Anonesnas
‘4‘33.11‘3&11333&3

1.21

JlaBiieHne TBEPAOTO TeNa.
dopmyiia 11 BIYACICHUS JABICHUS TBEPIOTO TEJa:

=B
=g

JaBnenue raza. ATMmochepHoe TaBJIcHHE.

FI/I,I[pOCTaTI/I‘leCKOG JaBJICHUC BHYTPH KHUAKOCTH.

@opMyita 71 BBIYMCICHUS 1aBJICHUs BHYTPHU KUIKOCTH:

p=pgh+p.,

1.22

3axoH [lackans. I'mapaBnudeckuii npecc

1.23

3akoH Apxumena. QPopmyna g ONPEACIECHUS BBITAIKUBAIOLIECH

JEUCTBYIOILIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM ras:
K _.‘l._I:L. =PE v

Vcaopue nnapanus tena. [lnapanue CYZI0B U BO3QYyXOIlIaBaAHUEC

CHIIBI,




1.24

MexaHnndeckue KoyeOaHMs. AMHJ’II/ITy,I[a, nepuoa M 4YacToTa KOJIEOAHUH.

®opmya, CBA3bIBAIONIAS YACTOTY U MEPUOJ KOJICOAHHIA:

1.25

MareMatnyeckuii M INpYyKUHHBIM MasATHUKU. [IpeBpalieHue >sHepruu Impu

K0J1€0aTeIbHOM ABHKEHUH

1.26

3aryxaromue konebanus. BeiHykneHHble koieOanus. Pezonanc

1.27

MexaHnn4decKrue BOJIHEL. HpO,Z[OJ'IBHBIe " TIOINEPCUYHBIC BOJIHBI. HJ’II/IHa BOJIHBI U

CKOPOCTD pacCIipoCTpaHCHUA BOJIHBI:

h=v-T

1.28

3ByK. FPOMKOCTL U BbICOTA 3BYKaA. OTpa)KeHI/Ie 3ByKOB0ﬁ BOJIHBI Ha TpaHHIC

nByx cpen. Madpa3Byk u ynbTpa3ByK

1.29

IIpaxmuueckue pabomul

N3mepenue cpenHell MIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIBI; KECTKOCTH
NPY>XUHBL, KOA((UIIMEHTAa TPEHUS CKOJIBXKEHUsS; pabOThl CHIIBI TPEHMS, CHIIBI
YOPYTOCTH; CpeIHEH CKOPOCTH IBMKEHHUS Opycka MO HAKIOHHOM IUIOCKOCTH;
yCKOpeHUsi Opycka Mpu IBHKCHUH IO HAKIOHHOW IJIOCKOCTH; YacTOTHI H
nepuoaa Koiae0aHuil MaTeMaTUYECKOTO MasATHUKaA; 4YaCTOTbl W TICPUOJA
Kose0aHui MPYKMHHOTO MasTHUKA, MOMEHTA CHJIbI, JEHCTBYIOIIETO Ha pPhIYar;
paboThl CWJIBl YHOPYroCTH MPHU TOIBEME Tpy3a C IMOMOIIBI HEMOJBM)KHOTO
0510Ka; pabOTHI CHIIBI YIPYTOCTH MPHU MOABEME Ipy3a ¢ OMOIIbIO MOIBUKHOTO
O1oka.

HccnenoBanne 3aBUCUMOCTH apXMMEIOBOM CHUJIBI OT 00BEMA MOTPYKEHHOU
YacTH TeJla U OT IUIOTHOCTH KMJIKOCTH; HE3aBUCUMOCTHU BBITAIKUBAIOIIECH CUJIBI
OT MACCBhI TCJia; CUJIbI TPCHUA CKOJIBKCHHA OT CHUJIBI HOPpMAJIbHOI'O JaBJICHHUA U OT
polla IOBEPXHOCTH; CHJIbI YIPYTOCTH, BOSHHUKAIOUIEH B MpYy>KUHE, OT CTEHEHU
nedopmalui npy>XKUHbI, YCKOPEHHsI Opycka OT yrjia HakKJIOHA HamlpaBJISIFOIICH;
nepuoza (4acToTbl) KoseOaHUM HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHoAa
KoJIeOaHUH TMPYKMHHOTO MAasATHHUKA OT MAacChl Ipy3a U KECTKOCTH NPY>KUHBI;
WCCTIEIOBAaHUE HE3aBHUCHMOCTH TEpUOAa KOJICOAaHWW HUTSHOTO MAasSTHHKA OT

MacCcChI I'py3a. HpOBepKa yCJIOBUS PABHOBCCHUA pblUara

1.30

Qusuueckue sA6neHUs 6 npupode: TPUMEPHl JBIXKEHHS C Pa3INYHBIMU
CKOPOCTSIMM B KUBOW U HEKMUBOW NPUPOJIE, NEUCTBUE CUIIbI TPEHHS B IPUPOJIE U

TCXHUKC, TPWJIHMBLBI W OTJIHBBI, IBHWXCHUC IIJIAHCT ConHeyHoH CHUCTCMBI,




PEaKTUBHOE JBMKEHHE JKUBBIX OPIaHU3MOB, PblYard B TEJIC YEIOBEKA, BIUSIHUE
aTMOC(EpHOTO JIABJICHUS HA XMBOW OpPraHM3M, IUIaBaHWE PBIO, BOCHPUSTHE

3BYKOB XMBOTHBIMH, 3€EMJICTPSACCHUC, celicMUUecKue BOJIHBI, IYHaMH, 3XO

1.31

Texnuueckue ycmpoticmea: CHUAOMETpP, NAaTUUKU TOJIOKEHUS, PACCTOSHUS U
YCKOpPEHUS, IWHAMOMETpP, TMOAMIMIHUKN, PaKeThl, pblYar, MOIBMXKHBIA U
HETOJIBIKHBIA OJIOKH, HAKJIOHHAS ITUIOCKOCTh, MPOCThIE MEXAHH3MBI B OBITY,
COOOIIAIOIITNECS] COCY/bI, YCTPOWCTBO BOJOMPOBOJA, THIPABIMYECKUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, TOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,

HCIIOJIb30BAHUC YJIbTPA3BYKa B 6BITy N TCXHHUKEC

2 TEIUIOBBIE ABJIEHW A
OCHOBHbBIE  TOJOXEHUSI  MOJEKYJSIPHO-KMHETUYECKOH  TEOPUM  CTPOEHUs
2.1 BemiecTBa. Monenu TBEPIOTO, JKUIKOTO U Ta3000pa3HOTO COCTOSHUN BEIIECTRA.
Kpucrannuueckue 1 aMmop¢Hsbie Tena
57 JlBmkeHne dyactuy —BemecTtBa. CBA3b  CKOPOCTHM  JBMXKEHUS 4YacTUL[ C
' Temreparypoil. bpoyHoBckoe nBmkenue, muddysus
23 CMaunBaHUe U KaUJUISIPHBIE SIBJICHUS
24 TennoBoe pacuupeHue u cxarue
2.5 TennoBoe paBHOBECHE
26 Buytpennsas sHeprus. PaGota u Temiomnepenada Kak crnocoObl H3MEHEHUS
' BHYTpPEHHEN 3HEpPTun
2.7 Bunel Temnonepenaum: TEMIONPOBOAHOCTh, KOHBEKIUS, U3ITyUEHHUE
HarpeBanue wu oxmaxnaenue Ten. KoiaudecTBO  TEIUIOTBHL. Y IebHAs
TEMI0EMKOCTD:
2.8 - \
QO=cm\t,—1,)
3aKOH COXpaHEHHs] PHEPrMM B TEIUIOBBIX Ipolleccax. YpPaBHEHUE TEIIOBOTO
Oananca:
2.9
Q1 _Qz +..=0
Hcnapenne un kxonpeHcauus. V3MeHeHHME BHYTPEHHEHM HSHEPrHH B IIpoLECCe
510 ucnapeHuss M KoHaeHcaumu. Kunenue SKMOKOCTH. YJelbHas TEIuloTa
. napooOpazoBanusi: L = O/m
2.11 BrnaxxHocTs BO31yxa




2.12

[InaBnenne wu Kpucraumsauusd. II3MeHeHHe BHYTPEHHEH DJHEpPIUM IpHU

IUIABJICHUU U KpUCTAJIJIM3allH. Y nenpHas TENI0Ta IJIaBICHUS

,_9

P
m

2.13

BHyTpeHHss dHeprus cropaHus TOILUIMBA. Y IeibHAs TEIIOTA CrOPAaHUs TOIUIMBA!

q=0/m

2.14

[Tpuntuel padoTh! TeroBbix ABurareneid. KI1J[ TermmoBoro apurarens

2.15

Ipaxmuueckue pabomul

N3mepenune yaenbHON TEIIOEMKOCTH METAJUIMYECKOTO LMIMHAPA; KOJIWYECTBA
TEIUIOTHI, TOJYYEHHOrO BOJOW KOMHATHOW TeMIepaTypbl (PUKCUPOBAHHOM
Maccepl, B KOTOPYIO OIyIIEH HarpeTbli IWINHAP; KOJWYECTBA TEIJIOTHI,
OTJAHHOTO HArpeThIM LWJIMHIPOM, IOC]Ie OMYCKaHHsI €ro B BOJY KOMHATHOM
TEMIEPATypbl; OTHOCUTEJIBHOM BIAQXHOCTH BO3JyXa; YJEJIbHONH TEIUIOTHI
wiaBieHus Jpga. McecienoBaHue W3MEHEHHs TeMIepaTypbl BOJABI  I[IPU
Pa3IMYHBIX YCJIOBUSX; SIBJICHUS TEIJIOOOMEHa MpPU CMEIIUBAHUU XOJOIHOU M

ropsiueit BOJbI; Mpoliecca UCHapeHust

2.16

Dusuueckue s61eHUA 8 npupode.‘ MOBCPXHOCTHOC HATSXKCHUC U KAIIWIJIAPHBIC
SBJICHUS B IPHUPOAC, KPUCTAJLIbBI B IPUPOAC, U3ITYUCHHUC COJ'IHLIa, 3aMCpP3aHUC

BOJI0EMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHEeTa

2.17

Texnuueckue ycmpoticmea: KalWLIspbl, IPUMEPbl UCIOIb30BaHUS KPUCTAJIIOB,
AKHUJIKOCTHBI TEPMOMETp, JaTYMK TEMIIEpaTyphl, TEPMOC, CHCTEMa OTOIUIEHUS
JIOMOB, TUTPOMETpBI, NICUXPOMETp, MapoBasi TypOHHA, IBUTATEIb BHYTPEHHETO

CTOpaHHUsI

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

DnekTpu3anus tei. J[Ba Buaa 3JIeKTPUYECKUX 3apsI0B

3.2

BzaumoneiictBue 3apskeHHbIX Tedl. 3akoH Kynona

33

3aKoH COXPaHCHHUA IJICKTPUICCKOI'O 3apsaaa

3.4

QHGKTPI/I‘IGCKOC IIOJIC. HaHpH)KéHHOCTB OJICKTPHUYICCKOT'O  IIOJIA. HpI/IHI_[I/IH

CYNEPIIO3UIINH JIEKTPUUECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenn »snextpruyeckux 3apsaoB. JleHCTBUE BIEKTPUYECKOro IOJid Ha

QJICKTPHUYCCKUC 3apPAbl. HpOBO,Z[HI/IKI/I U JUBJICKTPUKHU




IlocTostHHBIH BHGKTpI/I‘IeCKI/Iﬁ TOK. HeﬁCTBHH QJICKTPHUYCCKOI'O TOKaA. Cuma Toxa.

Hanpsixenne.
3.6 I=q/t,U=A4/q

DIEKTpUYECKOE COMTPOTUBIICHHE. Y IETHHOE ANEKTPUIECKOE COMPOTHUBIICHUE!
3.7 R =pl/S
13 3akon Oma juist yuacTtka snekrpudeckoit nenu: [ = U/R

[TocnenoBarensHOE COEIMHEHNUE TPOBOTHUKOB:

c TT—TT - R—
I :J.Ij-. '[r —'[,1 _'[r"}-. R_R]. _Rﬂ}
3.9 [TapannensHOE coeTMHEHNE TPOBOIHUKOB PABHOTO COMPOTHBIICHHUS:
R
U=U,:I=I+1;R=—.
-7 B 2

CwMmeranHbIe COSTMHEHMSI TIPOBOTHUKOB
3.10 Pabota u momHOCTE AnekTpuueckoro Toka. 4 = Ult, P = Ul

3akoH [[xoyns — Jlenna:
3.11 2

. Q=I"-R-t

312 OneiT Dpcrega. MarHuTHoe TmoJjie MPSAMOrO NPOBOJHUKA C TOKOM. JluHuum

MarHUTHOW WHIYKIIUH
313 MarsnutHOoe 10J€ TIOCTOSIHHOTO MarHurta. B3aumoaeilcTBHE MOCTOSHHBIX

MarHuTOB
3.14 JlelicTBME MarHUTHOTO IOJISI HA POBOJHUK C TOKOM
3.15 OnbiTel @apanes. SABnenue aneKTpoMarHuTHo nHykuun. [Ipasuno Jlenna
3.16 Ilpakmuueckue pabomol

I/ISMepeHI/Ie QJICKTPHICCKOI'O COIIPOTUBJICHUA PE3UCTOPA; MOIIHOCTH
QJICKTPUYICCKOT'O TOKA, pa6OTH SJICKTPUYCCKOT'O TOKA.

HCCJ’IG}IOB&HHC 3aBUCUMOCTH CHJIBI TOKd, BO3HHUKAIOLIICTO B IIPOBOIHHKE
(pe3I/ICTOpr, naMnqua), OT HAIIPs’KECHUS Ha KOHLAX MPOBOAHHKA, 3aBUCUMOCTHU

COIMPOTUBJICHUA OT AJIMHBI IPOBOAHHMKA, IIOIIAAN €ro nNoncpCYHOoro CCUCHUA 1




YIIeIbHOTO CONPOTUBIICHUS.
IIpoBepka mpaBuia [Uisl AJIEKTPUUECKOIO HANPSKEHUs MPHU MOCIEA0BATEILHOM
COEMHEHUM NPOBOJHMKOB; MpaBWia JI CHIbl 3JIEKTPUYECKOIO TOKa IpHU

napajijicJIbHOM COCAUHCHUHN ITPOBOJAHNKOB (pCSI/ICTOpBI n HaMHO‘-IKa)

Qusuueckue s6N1enHUs 6 npupoode: SIEKTPUUECKUE SBJICHUS B arMocdepe,

3.17 AJIEKTPUYECTBO JKUBBIX OPraHU3MOB, MATHUTHOE TOJIE 3eMJIH, Aper(] MmoIrocoB,
POJIb MATHUTHOTO TOJISL 17151 )KU3HU Ha 3emiie, MOJISIPHOE CUSHUE
Texnuueckue ycmpoiicmea: >SIEKTPOCKON, aMIEPMETP, BOJBTMETP, PeocTar,
CYETUMK  DJIGKTPUUECKOM  DHEPrUH,  DIIEKTPOOCBETUTEIBHBIE  TPHOOPHI,
3.18 HarpeBaTeNbHbIE ANEKTPOIPUOOPHI (mpumepst), ANEKTPUUIECKUE
MPEAOXPAHUTENN, JJICKTPOMATHUT, JJICKTPOJBUraTedb IOCTOSHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DJIeKTpOMarHuTHbIE BOJHBI. [1Ikana 3JIeKTpOMarHuTHBIX BOJTH
3.20 JlyueBas monienb cBeta. [IpsmonuHeliHoe pacpoCTpaHEeHUE CBETa
3.21 3akoH oTpaxkeHus cBeta. [1nockoe 3epkano
3.22 [Ipenomiienue cBeTa. 3aKOH MPEIOMIIEHHUS CBETA
3.23 Jucnepcus cBera
394 Jlunza. Xon nyueit B nuH3ze. POKYyCHOE paccTOsiHHE JUH3bL. OnTHuYecKas cuiia
' muH3el: D = 1/F
3.25 I'ma3 xak ontuyeckas cucrema. OnTudeckue mpudopsI
IIpaxmuueckue pabomul
#H#HPar##l13MepeHre ONTUYECKON CHJIBl coOMparomeld JHUH3bI; (OKYCHOTO
paccTosinusi coOuparoieit JTUH3bI (TI0 CBOICTBY paBeHCTBA pa3MepoB MpeIMeTa U
M300paxeHusi, KOTJa MpEeAMET PacIoyiOKeH B TBOMHOM (QoKyce), MoKa3aTes
3.26 MIPEIOMJIEHUS CTEKIIA.
#i#HPar#H#llccnenoBanne CcBOWCTBA M300paKEHMS, MONYYEHHOTO C TOMOIIBIO
coOuparomen JIMH3bl; U3MEHEHUS (POKYCHOTO PpACCTOSHHUS ABYX CIIOKEHHBIX
JIMH3; 3aBUCHUMOCTH yTja MpeIOMJICHHs] CBETOBOIO Jyya OT yIJia MaJeHHs Ha
TPaHUIIE «BO3YX — CTEKIIO»
327 Quzuueckue aenenuss 6 npupoode: 3armenuss Connua u JlyHbl, 1BeTa Ted,
' ONTHYECKHE sBJIEHUS B aTMochepe (11BeT Heba, pedpakius, paayra, MAPax)
398 Texunuueckue ycmpoticmeéa: OUYKH, TEPUCKOIN, (oToammapar, ONTUYECKUE
. CBETOBOJIbI
4 KBAHTOBBGIE ABJIEHUA




PannoaktuBHOCTh. Anb(da-, OeTa-, raMma-u3nydeHus. Peakiuu anbda-u Oera-

4.1
pacnaza

4.2 OmnsiTel Pe3epdopna no paccessuuto anbda-gactuul. Ilnanerapnas Mmozaens atoma

43 CocraB aromHoro saapa. M3otomnbl

4.4 [Tepuon momypacmnaja aTOMHBIX SiACP

4.5 SnepHblie peakyu. 3aKOHbI COXPAHEHUS 3apsiA0BOTO U MAaCCOBOTO YHCE
Qusuueckue sA6leHUs 6 npupode: E€CTECTBEHHbIM paJUOAaKTUBHBIN  (OH,

4.6 KOCMHUYECKHE JIy4d, PAJUOAKTUBHOE HW3JIyYEHUE MPHUPOJIHBIX MUHEPAJIOB,
NeficTBHE PaJIMOaKTUBHBIX U3yUYEHUI Ha OpraHU3M 4eJloBeKa

47 Texnuueckue ycmpoticmea: CUEKTPOCKON, MHAWBHUIYAbHBIM 103UMETp, KaMmepa

BI/IHLCOHa, AACPHAd SHCPreTuKa




YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI U151 YAEHUKA

» Gusuka: 7-i1 knacc: 0a30BbId ypOBEHb: yueOHUK, 7 knacc/ Ileppimkun .M.,
Nanor A.U., AkiimonepHoe ooduiectBo «M3naarensctBo «lIpocBemienuer
» dusuka, 8 knacc/ [lepeimkun A.B., O611ECTBO ¢ OrpaHUYEHHON
OoTBETCTBEHHOCTHIO «J[PODAY; Axiinonepnoe obiiectBo «M31aTenbcTBO
«IIpocsemenue»

» ®usuka, 9 knace/ [epoimkun A.B., 'ytauk E.M., Ob1ecTBoO ¢ orpannueHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe o01miecTBo «31aTenbcTBO
«IIpocseienue»

METOANYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA
7 KIIACC

1.PaGoyvas mporpamma.

2. IIporpaMMbl 0OcHOBHOTO 00111eTO 00pa3oBanus. Pusnka. 7 — 9 kimaccel
(aBTopel:A.B.Ileppiukun, H.B. ®unonosuu, E.M. I'yTHHK).

3. Pabouas nporpamma o ¢pusuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBUHU C BHIOPAHHBIM YUCOHUKOM:

4. Tleporikun A.B. @uzuka. 7 kinacc. YueOHUK 17151 00111€00pa30BaTeNbHbBIX
yupexaennii . M.:JIpoda. 2011
5. Jlykammk B.W. C6opHUK BOMPOCOB U 3a1a4 1o gusuke. 7-9 ki — M.:
[Ipocsemenne, 2010. —192c¢.

8 KIIACC



1. PaGouas mporpamma. @uznka. 7 — 9kiacchl: yueOHO-METOIUIECKOTO
nocobwus /coct. TuxonoaE.H. — 2-e uzn.,crepeorun. —M.: [Ipoda,2013. —
398,(2)

2. [Iporpammbl ocHOBHOTO 00111er0 00pa3oBanus. dusuka. 7 — 9 Kiaccel
(aBTopsl:A.B.Ilepeimkun, H.B. ®unonouy, E.M. 'yTHUK).

3. PaGouas nporpamma o ¢usuke. 7 knacc/ Cocr. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBHH C

BbIOpaHHBIM yUCOHHKOM:

4. Tleppiukun A.B. @uzuka. 7 kiacc. YueOHUK 17151 0011€00pa30BaTeNbHbIX
yupexaennii . M.:JIpoda. 2011

5. Jlykamuk B.W. CO0opHUK BONIPOCOB U 3aj1a4 1o ¢uszuke. 7-9 ki. — M.:
[Ipocsemenue, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSATEIIbHBIE U
KOHTpPOJIbHBIE paboThl. —5-¢ u3znanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. Jlabopatopubie paboTbl. KOHTpOJIBHBIE
3aganud. —Caparos:JIuueii, 2014.

8. «KoHTposnbpHO-U3MepuTenbHble MaTepuaibl. dusnka. 7 kinacc/Coct. H.N.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 xnacc: yuedHo-MeToanueckoe mocoone/ A.E.
Mapon.- M.: [Ipoda, 2011.- 123c.:

10.A.B. Ileppiikun @usuka-8kii 2017 M. Ipoda

11.H.B. ®unonoBuu Metonuueckoe nocodue 2015 M. IIpoda



12.A.E. Mapon, E.A. Mapon CamocTosiTeIbHbIE U KOHTPOJIbHBIE pa0OTHI-8
kiacc 2017 M. Jlpoda

13.B.B. IlllaxmatoBa ,0O.P. llledep Jnarnoctuueckue padoTs -8 kiacc 2016
M. Jlpoda

14.A.E. Mapon, E.A. Mapown, C.B. I1o3oiickuii Coopauxk BorpocoB u 3amau
2015 M. Ipoda

9 KIIACC

1. PaGouas mporpamma. @usnka. 7 — 9kiracchl: yueOHO-METOIUIECKOTO
noco6us /coct.TuxonosaE.H. — 2-e uzn.,crepeorun. —M.: JIpoda,2013. —
398,(2)

2. [Iporpammbl ocHOBHOTO 00111er0 00pa3oBanus. dusuka. 7 — 9 Kiaccel
(aBTopsi:A.B.Ileppiikun, H.B. ®unonosuy, E.M. I'yTHuK).

3. PabGouas nporpamma o ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUY C BEIOPAHHBIM YUCOHUKOM:

4. Tleppiukun A.B. @uzuka. 7 kiacc. YueOHUK 17151 0011€00pa30BaTeNbHbIX
yupexaennii . M.:JIpoda. 2011

5. Jlykamuk B.M. COopHUK BOIIPOCOB U 3aj1a4 1o ¢puszuke. 7-9 ki. — M.:
[Ipocsemenue, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSATEIIbHBIE U
KOHTpPOJIbHBIE paboThl. —5-¢ u3znanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. JlabopaTopubie paboTsl. KOHTpOIBHBIE

3aganud. —Caparos:JIuueii, 2014.



8. «KoHTponbpHO-U3MeputensHbie Matepuansl. Gusnka. 7 kiacc/Coct. H. .
3opuH. — 2-¢ u3f.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yuedOHo-MeToanueckoe nocooue/ A.E.
Mapon.- M.: [Ipoda, 2011.- 123c.:

KoHTposnbHbIe 1 camocTosITeNbHbIE padoThI MO (u3uKe. 9 Ki1acc: K yueOHUKyY
A.B. Ileppimikuna, E.M. I'ytauk «®usuka 9 kinace» / O.W. I'pomuesa. — M.:
MznarenbcTBO «OK3aMen», 2014.

Tectol o ¢usuke. 9 knace: k yueOnuky A.B. [leppimkuna, E.M. I'yrHuk
«Duzuka

9 xnaccy / O.U. I'pomueBa. — M.: U3gaTenscTBO «Ox3ameny, 2010.

®duzuka. 9 knacc. Temarnueckue TecToBble 3aanus st ToAroToBku k ['MA. /
aBT.- cocT.: M.B. boiinenko, O.H. Mupomkuna. — fpocnasias: OO0

«Axkagemus pa3Butus», 2014.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HMHTEPHET

7 KIIACC

bubnunoreka — Bc€ no npeamery «dusuka». — Pexxum nocrymna:
http://www.proshkolu.ru

2. BuneoomnsIThl Ha ypokax. — Pexxum mpoctyna: http://fizika-class.narod.ru
3. Enunas komnekuus nudpoBbiX 00pa3oBaTeNbHBIX peCypcoB. — Pesxxum

noctyma: http://school- collection.edu.ru



4. nTepecHble MaTepHalibl K ypokaMm (PU3UKHU MO0 TeMaM; TECTHI IO TEMaM;
HarJIsAHbIE TocoOus K ypokaM. — Pexxum noctyna: http://class-fizika.narod.ru
5. ludpossie oOpazoBaTenbHbIE pecypchl. — Pexxum gocryma:
http://www.openclass.ru

6. DnexTpoHHbIE yUeOHUKH N0 (u3uKe. — Pexxum nocryna:
http://www.fizika.ru

8 KIIACC

1. bubnuoteka — Bc€ no npeamery «dusuka». — Pexxum ocrymna:
http://www.proshkolu.ru

2. BuneoonsiThl Ha ypokax. — Pexxum gocryna: http://fizika-class.narod.ru
3. Ennnas komnekuus nudpoBbIX 00pa30BaTENbHBIX PECYPCOB. — Pesxnm
nocryna: http://school- collection.edu.ru

4. nTepecHble MaTepHalibl K ypokaMm (PU3UKHU MO TeMaM; TECTHI IO TEMaM;
HarJIsAHbIE TocoOus K ypokaM. — Pexxum noctyna: http://class-fizika.narod.ru
5. ludpossie oOpazoBaTebHbIE pecypchl. — Pexxum gocrymna:
http://www.openclass.ru

6. DnexTpoHHbIE yUeOHUKH N0 (u3uKe. — Pexxum nocryna:
http://www.fizika.ru

9 KJIACC

1. BuneoonsiTel Ha ypokax. — Pesxxum goctyma: http://fizika-class.narod.ru
2. Enunas komiekuust nudpoBbeIX 00pa3oBaTeIbHbIX PECYpCOB. — Pesxxum

noctymna: http://school- collection.edu.ru



3. MaTepecHbie MaTepraibl K ypokaM (PU3HKH 110 TEMaM; TeCThI IT0 TeMaM;
HarJIsAHbIE TocoOus K ypokaM. — Pexxum noctyna: http://class-fizika.narod.ru
4. Iludposbie 00pazoBaTeIbHBIE PECYpChl. — PexxuM qocTymna:
http://www.openclass.ru

5. DAeKTpoHHBIC YUeOHHUKH MO (u3HKe. — Pexxum qoctyma:
http://www.fizika.ru

6.Juctanmonnas mkosna Ne368 http://moodle.dist-368.ru/ OTKpHITHIN Ki1acc.
CereBoe obpazoBarenbHOE coobmIecTBo. http://www.openclass.ru/node/109715
7. Enunast kosuiekiuys nugpoBbIX 00pa30BaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHBIA IEHTP WHHOPMAIIMOHHO-00Pa30BaTEIBHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. Unrtepnet ypok. http://interneturok.ru/ru/school/physics/

10. T'azeta «1 ceHTaOps» MaTepuaibl o (pusmke.
http://archive.1september.ru/fiz

11. Auumanuu pusnueckux o0nekToB. http://physics.nad.ru/

12. Kusas ¢uszuka: odyuarornias mporpamma. http:// www.intedu.ru/soft/fiz.html

13. ®uzuka.ru. http://www.fizika.
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