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HHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke Ha ypOBHE OCHOBHOIO o00Iero oOpa3oBaHUS
COCTaBJICHA HA OCHOBE IOJOKEHUU U TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTeNbHON MPOTrpaMMbl, MPEICTABICHHBIX B
dI'OC 000, a Taxxe ¢ yuétoM ¢eaepaibHON padodeil mporpaMMbl BOCIUTAHUS U
Konnenmuu npenogaBanus yueOHoro npeamera « Dusnkay.

Copmepxanue mporpamMmbl 1O (U3MKE HAMpaBiIeHO Ha (QOPMHUpPOBAHUE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYArONIMXCS W OpPraHU3alUI0 H3yYCHUS
(GU3NKKM Ha NEATeNbHOCTHOM OcHOBe. B mporpamme mno ¢usuke y4yuThIBAIOTCA
BO3MOKHOCTH y4yeOHOro mpenMera B peanuzauuu tpedboBanuii ®I'OC OO0 k
IJIAHUPYEMBIM JTUYHOCTHBIM U METANPEAMETHBIM pe3yJibTaTaM O00yUYeHHs], a TAKKE
MEXIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB HAa YPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHUsl.

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

[Iporpamma mo ¢usuke pa3zpaboTaHa € LEIbI0 OKa3aHUsS METOJUYECKOM
MTOMOIIY YYUTEIIO B CO3/ITaHNU pabodeii mporpaMMbl IO YIEOHOMY TIPEIMETY .

®duszrka sSBIAETCI CUCTEMOOOPA3YIOUIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
NPEeIMETOB, TOCKOJIbKY (PU3MYEeCKHe 3aKOHBI JIEKAT B OCHOBE MPOIECCOB H
SBJICHUM, W3ydyaeMbIX XUMHEH, Ouosioruedt, acrpoHomued u ¢GU3NIECKON
reorpadgueii, BHOCHT BKJIAJ B CCTCCTBEHHOHAYyYHYIO KAapTUHY  MHpAa,
MPEeJOCTaBIsIeT HamOoJiee SICHbIE O00pa3lbl MPUMEHEHHUS HAyYHOTO METoja
MO3HAHUs, TO €CTh CI10c00a MONyYeHUs! JOCTOBEPHBIX 3HAHUM O MUDE.

Onna w3 riaaBHBIX 3a7a4 (PU3NUYECKOro O0pa30BaHUS B CTPYKType OOIIETro
oOpa3oBaHUS COCTOUT B (POPMUPOBAHUHM €CTECTBEHHOHAYYHOW TPAMOTHOCTH U
MHTEpeca K HayKe y 00y4aronuxcsl.

N3yuenue @usukun Ha 0a30BOM YpOBHE MpEIIoJiaraeT OBJaJCHHE
CICAYIOIIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIUMU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSCHSTH SBJICHUS;

e OILICHUBATh ¥ MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEI0BAHNUS;

e UHTEPIPETUPOBATH  JAHHbBIE W  HCHOJb30BaTh  HAy4HBIC
JI0Ka3aTeIbCTBA JIJIsl MOYUYEHHUS BHIBOJIOB.

Henmn wusyueHus (PU3NKK HAa YpPOBHE OCHOBHOIO OOINEro oOpa3oBaHUS
onpenenensl B Konuenuuu mnpenojgaBanus ydeOHOro mnpenmera «®Pusnka» B



oOpa3oBarenbHBIX opraHusanusx Poccuiickoit ®eneparuu, peaau3yOMUIX
OCHOBHBIE  00I11€00pa30BaTEeIbHBIE MPOTPAMMBI, YTBEPKIEHHON pEHICHHEM
Komnerun Munucrepctsa npocsemienust Poccuiickoit deaeparuu (mpoToKoa OT 3
nexadbps 2019 r. Ne [TK4BH).

Heaun nzyyenuss Gusnuku:

NpUOOpETEeHNE HWHTEpeca W CTPEMIICHHS OOydYarouuxcsi K HaydyHOMY
W3YYCHUIO TIPUPOJBI, PA3BUTHE WX MHTEIUIEKTYaIbHBIX M TBOPUYECKHX
CHOCOOHOCTE;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIE MO3HaHUs U (HOPMUPOBAHHE
MCCJIEeI0BATENLCKOTO OTHOIICHUSI K OKPYKAIOIUM SIBIICHUSIM;
(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHUSI KakK pe3yJbTaTa H3Yy4YeHUs
OCHOB CTPOEHHMSI MaTepUU U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE TIPEACTABICHUN O POIU (GUHKU IS Pa3BUTHS APYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MpPEACTaBICHUH O  BO3MOXHBIX  cdepax  Oyayuien
npo¢eCCUOHANIBHON JIeSITEIbHOCTH, CBSI3aHHOW C (DM3UKOMU, MOJTOTOBKA K
JanbHenIeMy oOy4eHHUIO B ’TOM HaIPaBIICHUU.

JlocTKeHHe STUX IieNiel MporpaMMbl 1O (H3UKEe Ha YpPOBHE OCHOBHOTO
o011iero oOpazoBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1ay:

NpuOOpEeTeHNEe 3HAHUM O JIUCKPETHOM CTPOEHUM BEILECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUECKMX, MArHUTHBIX W KBAHTOBBIX
SBJICHUSIX;

MPUOOpPETEHNE YMEHUHN OMKCHIBATh U OOBACHITH (U3UYECKUE SIBICHUS C
MCIIOJIb30BaHUEM MOJTYUYEHHBIX 3HAHUK;

OCBOEHHME METOJOB pEIICHUS NPOCTEUIINX pPAcUYETHBIX 3aJad C
UCIIOJIb30BaHUEM (U3MYECKUX MOJENed, TBOPUYECKUX U TMPAKTHUKO-
OPUEHTUPOBAHHBIX 3a7a4;

pa3BUTHE YMEHUM HAOIIOAATh NPUPOHBIC SIBJCHUS U BBINOIHATH OMBITHI,
nabopaTtopHble  pabOTBl M AKCICPUMEHTAJIbHBIE HCCIICIOBAHHUS C
MCIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOEHHE NMPUEMOB padOThl ¢ MH(pOPMAIMENl (PU3NUECKOTO COACpPKaAHUA,
BKJIIOYass UH(POPMAIUIO O COBPEMEHHBIX JOCTHXKCHUSAX (U3UKH, aHAIU3 U
KPUTHUYECKOE OIICHUBaHUE MHPOPMAIIHH;

3HAKOMCTBO €O c(hepamu mpodeccHoHaTbHOM NeATeIbHOCTH, CBI3aHHBIMU
¢ (u3ukoil, W COBPEMEHHBIMHU TEXHOJOTHUSIMH, OCHOBAaHHBIMH Ha
JOCTHKEHUAX (PU3UUECKON HAYKHU.

Ha wmsyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

obOpazoBanus orBoauTcs 238 yacos: B 7 kiacce — 68 yacoB (2 yaca B HeJIeN0), B 8



Kj1acce — 68 vacoB (2 4aca B Hezelno), B 9 kinacce — 102 yaca (3 yaca B Hefeno).

[Ipennaraemspiii B mporpaMMe no (U3MKe MepedyeHb JabopaTopHBIX padoT U
OTIHITOB HOCUT PEKOMEHIATECIIbHBIN XapakTep, yUUTEIhb JeIaeT BEIOOP TPOBEICHUS
7a00paTOPHBIX PabOT M OMBITOB ¢ YYETOM HMHAWBHUIYAIbHBIX OCOOEHHOCTEH
o0yyJarommxcs, CIUcKa 3KCIIEPUMEHTAIBHBIX 3aJaHUM, MpejiaracMbIX B paMKax
OCHOBHOT'0 TOCYJapPCTBEHHOTO 3K3aMeHa 1Mo (hHU3HuKe.



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. @®usuka v €€ posib B NO3HAHUM OKPYKAIOUIEr0 MUPA.

®usnka — Hayka o mnpupone. fBneHus npupoapl. PU3HMYECKHUE SBIICHUS:
MEXaHUYECKHUE, TEIIOBBIE, JJIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckue BenuuuHbL. M3Mmepenue Qusnyeckux BenuyuH. Dusznyeckue
npubopsl. [lorpemnocts n3mMepennii. MexayHapoaHasi cucTeMa €IMHUIL.

Kak ¢wusuka u jApyrue ecTecTBEHHbIE HAyKHM H3Y4aloT MPUPO.Y.
EctecTBeHHOHay4YHBIH METOJ TMO3HAHUA: HAOIIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIJIBUKEHUE TMIIOTE3, SKCIIEPUMEHT 110 MIPOBEPKE TUIIOTE3, OOBICHEHHUE
HaboaeMoro aBieHus. Onucanue GU3NYECKUX SBJICHUN C TOMOIIBIO MOJIENIEH.

Jlemoncmpayuu.

1. MexaHu4YecKue, TEIUIOBbIE, JJEKTPUUYECKHWE, MAarHUTHBIE, CBETOBbIE

SIBJICHUSL.
2. ®Ousnueckue npuOOPHl U MpOLEaypa MPSMbIX U3MEPEHUN aHAJIOTOBBIM U
HU(POBBIM NPUOOPOM.

Jlabopamopnule pabomot u onvimel.

1. OmnpezeneHue LEHbI I€JIEHUS IIKaJIbl H3MEPUTEILHOTO MpUOopa.
N3mepenue pacCTosiHUN.

N3mepenne o0bEMa KUIKOCTU U TBEPAOIO TENA.
Onpenenenue pazMepoB MaJbIX TEJL.

A

N3mepenue temreparypbl NpU NOMOLIM JKMAKOCTHOIO TEPMOMETpPa H
JaTYMKa TeMIIEpaTyphl.
6. IIpoBenenue uccnenoBaHus MO MPOBEPKE TUIIOTE3bI: NAIBHOCTH MOJIETA
[apuKa, MyIMEeHHOTO TOPU30HTAIIBEHO, TeM OOoJIbIlle, YeM OOJbIIe BHICOTA
IycKa.

Paspnen 2. IlepBoHayanbHbIe CBEJACHNUS O CTPOCHMH BelleCTBA.

Ctpoenue BemiecTBa: aTOMbl W MOJIEKYJbl, HX pa3Mepbl. OIbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIECTBA.

JIBukenre 4actul] BemectBa. CBs3b CKOPOCTH JIBUDKEHUSI 4YacTHUIl C
temnepatypoil. bpoyHoBckoe nBmwxkeHue, auddysus. BzaumoaelicTBue dYacTuil
BEIIECTBA: MPUTSHKEHUE U OTTATIKUBAHHUE.

ArperatHble COCTOSIHMS BELIECTBA: CTPOEHUE Ta30B, KUAKOCTEN U TBEPIBIX
(KpUCTAITUYECKUX) Tell. B3auMOoCBsI3b MEXIy CBOWCTBAMH BEIHIECTB B Pa3HbIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHOMOJEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJbI.

Hemoncmpauuu.

1. HaGmronenne OpOyHOBCKOTO JIBUKEHUS.



2. Habmronenue nuddysun.
3. HaGntonenue ~ siBneHud,  OOBACHSIOMIUXCS  MPUTSHDKEHUEM WA
OTTAJIKUBAaHUEM YaCTHII BEIIECTBA.

Jlabopamopnuie padbomot u onvimoi.

1. Ouenka JAuamMerpa aroMa METOJAOM pSAOB (C  HCMIOJIb30BaHUEM

dboTorpaduir).

2. OnbITHI 110 HAOJTIOJIEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO ACHCTBUS CUIJI MOJIEKYJISIPHOTO MPUTSHKEHUS.

Pa3nea 3. /IBu:keHue U B3auMo/ielicTBHE TeJl.

MexaHnueckoe JBH)KEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JABUKEHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUHU. Pacuér nytu u
BPEMEHU JBUKEHUS.

SBrneHue uHepUMU. 3aKOH HUHEpIUU. B3auMojelcTBHE Tesl Kak NpUYMHA
U3MEHEHUSI CKOPOCTH [IBM)KEHUs Teld. Macca kak Mepa HWHEpPTHOCTH Tena.
[TnoTHOCTH BemiecTBa. CBSI3b TUIOTHOCTH C KOJMYECTBOM MOJICKYJI B €IWHHUIIC
00BEMa BeIECTBA.

Cuiia Kak XapakTepucTuKa B3aumojeicTBus Ten. Cuila yopyrocTd M 3aKOH
I'yka. M3Mepenne cuiibl C MOMOIIBIO IUHAMOMETpA. SIBJIEHHE TATOTEHUS U CUJja
TskecTd. CHlla TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. Crioxkenue
CWJI, HANPABJIIEHHBIX IT0 OJHOM mpsiMoi. PaBHOnelcTByromas cuin. Cuna TpeHMs.
TpeHune CKOJIbKEHUS U TPEHUE MOKOs. TpeHne B IPUPOAE U TEXHUKE.

Jemoncmpayuu.

Hab6nronenne MexaHnuecKoro IBUKEHHUS TeJa.

N3mepenre ckopocTu NMPSIMOJIUHENHOTO ABUKEHHUS.

HabGmronenue siBjeHUST MHEPIIUH.

Hab6nronenune n3MeHeHust CKOpoCTH MpU B3aUMOJCHCTBUU TEll.

CpaBHeHHE Macc M0 B3aUMOJIEUCTBUIO Tell.

CroxeHue Chil, HallpaBJICHHBIX 110 OJTHOM ITPSMOM.

Jlabopamopnule pabomot u onvimel.

1. OmnpeneneHrue CKOPOCTH PAaBHOMEPHOIO JIBM>KEHUS (IIapvKa B KUJIKOCTH,
MOJIEJIU AJEKTPUUECKOTO0 aBTOMOOMIIS U TaK Jajiee).

2. OmpezeneHnue CpelHEW CKOPOCTHU CKOJIBKEHHS OpycKa WM ILIapuKa 0
HAKJIOHHOM IUIOCKOCTH.

3. OmnpepneneHue MIOTHOCTU TBEPIOTO TEA.

4. OmnbIThl, JEMOHCTPUPYIOLUIUME 3aBUCUMOCTb pacTsKeHus (nedopmariiu)
MPY>KUHBI OT MPUI0KEHHOUN CUIIBL.

o v e wbhH

5. ONbITHI, I€MOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHHUS CKOJIBKEHHS OT
Beca Teja U XapaKkTepa CONPUKACAIOIINXCS MOBEPXHOCTEH.
Paszneu 4. JlaBjieHue TBEPABIX TeJl, :KUIKOCTE U ra3os.



JlaBnenue. CriocoObl YMEHBIIICHUS W YBEIMYCHUS JaBicHUs. JlaBiaeHue rasa.
3aBUCUMOCTh JaBJIEHHs] Taza OT 00bEéMa, Temmeparyphl. Ilepemaya naBieHHs
TBEPABIMU TEJNaMHU, XUAKOCTAMH M razamu. 3akoH Ilackans. IIneBmatuueckue

MalllMHbl. 3aBUCUMOCTb JAaBIEHUS XUJIKOCTH OT TiyOuHbl. ['MapocTaTuyeckuil
napagokc. Coobmaromuecs: cocyapl. [ mapaBauyeckue MexaHU3MBbI.

AtMocdepa 3emuin u armocepHoe gamieHue. [IpuuuHbl CyiecTBOBaHUS
BO3aAylHON oOonouku 3emiu. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJlieHUsI. 3aBUCUMOCTh aTMOC(EPHOTO IABJICHUSI OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubopsr 1151 u3MepeHus: aTMOChHEpPHOTO JTaBIICHUS.

JleiicTBUE KUAKOCTH M raza Ha MOTrpyXKEHHOE B HUX TeJO. BhITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Hemoncmpayuu.

o U R WwN e

~

3aBUCUMOCTH JaBJICHUS ra3a OT TEMIIEPaTypHl.

ITepenava naBaeHUS KUJIKOCTHIO U Ta30M.

Coobmraroiuecst CoCy/Ibl.

I'mppaBnuuecknii nmpecc.

[IposiBnenue nericTBrsi aTMOC(EPHOTO JaBICHUSI.

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

PaBeHCTBO BBITAIKHABAIOMIEN CHIIBI BECY BHITCCHEHHOW JKUIKOCTH.
YcioBue UIaBaHus TEJI: IUIABAHWE WIIA MOTPYKEHUE TEJI B 3aBUCUMOCTH
OT COOTHOIICHHUS INIOTHOCTEN TeJIa U 5KUIKOCTH.

Jlabopamopnuie padbomut u onvimol.

1.

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

OnpeneneHue  BBITAIKMBAKOIIEH CWIBL, JCWCTBYIOIIEM Ha  TeJo,
IIOIPYKEHHOE B JKUIAKOCTb.

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

OneITBl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAIKWUBAIOIIEH CHIIBI,
JNEUCTBYIOIIIE Ha TEI0 B KUJIKOCTH, OT O00bEMa TMOrpyKEHHOW B
KUJKOCTb YaCTH TEJIA U OT TUIOTHOCTH KUJIKOCTH.

KoHcTpynpoBanue apeoMerpa WIA  KOHCTPYMPOBAaHUE JIOAKH U
OIpeJeNeHue €€ rpy30M0AbEMHOCTH.

Paspgen S. PaGora u MOIIHOCTh. JDHEpPrusi.

Mexanundeckast padota. MOLIHOCTb.

[IpocTeie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAas IUIOCKOCTh. IIpaBuio
paBHOBecHsl ppluara. IlpumeHeHue mpaBwiia paBHOBECHs pblyara K OJIOKY.



«3onoroe mnpaBuno» wmexaHuku. KIIJ[ mpocteix wmexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTtmyeckas W TNOTEHUUAIbHASL DHEPTHS.
IIpeBpaieHre 0OTHOTO BHIa MEXaHUYECKOW YHEPTUM B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepbl IPOCTBHIX MEXAHU3MOB.

Jlabopamopnule padbomot u onvimol.

1. Onpenenenue pabOTHl CHIIBI TPEHUS NMPU PAaBHOMEPHOM JBUKEHHUH Tela

10 TOPU3OHTAIILHOW MOBEPXHOCTH.
2. HccnenoBanue ycnoBUi paBHOBECHS pblUyara.
3. Msmepenune KII/[ HakIOHHON IUTIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAHEHUS] MEXaHUYECKOU IHEPTUU.
8 KIIACC

Pa3zpnes 6. TenioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOH TEOPUU CTPOCHHUS
BellecTBa. Macca ¥ pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBL, MOJITBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHOKMHETUYECKON TEOpHUH.

Mopenu TBEPIOro, >KHUIKONO W Ta3000pa3HOr0 COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHNE CBOWCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IMOJOKEHUN MOJEKYISIPHO-KUHETUYECKOU TEOPHH.
CMaunBaHMe U KanWUISpHBIE sIBICHUS. TeraoBoe pacuIMpeHne U CxKaTHe.

Temneparypa. CBsA3b TemMmeparypbl €O CKOPOCTBIO TEIJIOBOTO JIBHYKEHHUS
yactull. BuyTpenHsss sHeprus. CrnocoObl H3MEHEHUSI BHYTPEHHEH SHEpruu:
Teronepeaaya U COBEpUICHUE paboTHI. Buasl TeIUIoNepeaaun:
TEIJIONPOBOAHOCTh, KOHBEKIUS, U3TyUEHUE.

KonudecTBo TemnoTsl. YenbHas TEIUIOEMKOCTh BellecTBa. TemiooOMeH H
TEIUIOBOE paBHOBECcHE. YpaBHEHHE TeIuloBoro OanaHca. [lnaBnenue wu
OTBEpPACBAHUE KPHUCTAUIMYECKUX BEUIECTB. YJENbHAs TEIJIOTa IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcanusa. Mcnapenue. Kumnenue. VYjenpHas TermioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypbl KHIIEHHS OT aTMOC(EpHOTo
JaBJICHUS.

Bnaxxnocts Bo3ayxa.

DHeprus TOIJIMBA. Y AeNIbHAS TEIIOTa CTOPAHMUS.

[Ipunuuner padotel TernoBbix nasurareneil KIIJ rtemmoBoro aBuratens.
TernoBble IBUTATENH U 3aIUTA OKPYKAKOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLECHUS SHEPTUU B TEIUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. HaGOmonenre OpOyHOBCKOTO IBHUIKEHHUS.



Habmonenne nuddysun.

HaOmronenne siBeHnii cMaurBaHUsI M KaIWIISIPHBIX SIBJICHUH.
HaOmronenue TemioBoro pacimpeHus Tel.

N3meHeHne naBieHus rasa Mpu M3MEHEHHH OOBbEMA M HArpeBaHUU WIIH
OXJIAXKICHUU.

IIpaBuna u3MepeHus: TeMIepaTyphl.

Bunbl Tenonepenaym.

OxJtaXkieHue Ipyu COBEPILIECHUH padOTBHI.

HarpeBanwne npu coBepireHUH pabOThl BHEITHUMH CHJIaAMHU.

10.CpaBHEHHUE TEMIOEMKOCTEN Pa3TUYHBIX BEILIECTB.

11.HaOnronenne KumeHus.

12.HaOmnroieHre moCTOSIHCTBA TEMIEPATYPhI IPU TUIABICHUMU.

13.Moenu TeIUI0OBBIX ABUTATEIEH.

Jlabopamopnuie padbomot u onvimot.

1. OnbIThI O OOHAPYKEHUIO TEUCTBUS CUII MOJIEKYJISIPHOTO MPUTIKEHUS.

2. OnbITHI IO BBIPAIIMBAHKUIO KPUCTAJIOB MOBAPEHHOM COJIM WJIM Caxapa.

3. OnbITEl IO HAOIIOJICHUIO TEIUIOBOIO PACIIMPEHUs T'a30B, KUIKOCTCH W

TBEPABIX TEII.

4. OnpezaeneHue AaBJIEHUS BO3yXa B OAJJIOHE IIIPUILA.

5. OnbITHI, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABICHUS BO3JyXa OT €ro

00béMa M HarpeBaHUs WIN OXJIAKICHHS.

6. IIpoBepka rurnoTe3sl JIMHEHHON 3aBUCMMOCTH JIJTUHBI CTOJIOMKA YKHIKOCTH

B TEPMOMETPUUYECKOMN TPYOKE OT TEMIIEPATYPHI.
7. HaOmronenue wW3MEHEHHUS] BHYTPEHHEH »SHEpPruuM Tejla B pe3yJibTare
TeIIonepeAaur M pabOThl BHEITHUX CHII.

8. MccnenoBanue sIBJICHHS TEIJIOOOMEHA MPHU CMEIIMBAHUHM XOJOJHOW U

ropsiuYeu BOJIBI.

9. OmpeneneHnue  KOJIWYECTBA  TEIUIOTHI, MOJYYEHHOTO BOJOM  IIpHU

TEIJI000MEHE C HAarpeThIM METAUIMYSCKUM IIHJIHHIPOM.

10.OnpezaeneHue yIeIbHON TEINIOEMKOCTH BEIIECTBA.

11.HccnenoBanue mpouecca UCIapeHusl.

12.0OnpeneneHne OTHOCUTENBHON BIAXKHOCTH BO3/1yXa.

13.0mnpeaeneHue yeabHOM TEIIOTHI IJIaBJICHUS JIbJIA.

Paznen 7. DjekTpruyecKkue U MATHUTHBIE SIBJICHUS.

OnexkTpuzanus Ten. [[Ba pona 3JeKTpUUEeCKHX 3apsaoB. B3anmopeinctBue
3apspKeHHBIX  Teil. 3akoH KynoHa (3aBUCHMOCTH CHJIBI  B3aUMOJECHCTBHS
3apsKEHHBIX TEJI OT BEJIMYUHBI 3apSA0B U PACCTOSHUS MEXKy TeJlaMu).

Onektpuueckoe nosie. Hampsik€HHOCTh 3iieKTpuueckoro mojs. Ilpuniun
CYHEPHO3ULIUH IEKTPUUECKUX TOJIeH (Ha KaYeCTBEHHOM YPOBHE).
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Hocurenu snekTpuyecKkux 3aps/ioB. DJIEMEHTAPHBIN AIEKTPUUYECKUN 3apsi.
Crpoenne aroma. IIpOBOOHHMKM W OUAJNEKTPUKU. 3aKOH  COXPAHEHHS
ANEKTPUYECKOTO 3apsIa.

DJIEKTPUYECKAN TOK. YCIIOBUS CYLIECTBOBAHUS DJIEKTPUUYECKOTO TOKA.
HNCTOYHMKM TMOCTOSIHHOTO TOKa. JIeMCTBHUS SIEKTPUUYECKOro TOKa (TeIIoBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUM TOK B KUJIKOCTSAX U raszax.

Onektpuueckass uenb. Cuna  Toka.  DJIEKTPUYECKOE  HANPSKEHUE.
ConpoTuBieHne NPOBOJHUKA. YIEIBHOE CONPOTHUBIIEHUE BemlecTBa. 3akoH Oma
Uit ydactka uenu. [locimenoBarenbHOE M NApauIeNIbHOE  COCIMHEHUE
IPOBOJIHUKOB.

Pabota © MOIIHOCTH 5JIEKTPUYECKOrOo ToOKa. 3akoH Jhxoyns—JleHna.
DnexkTpudecKue 1enu U NOTPEOUTENH NEKTPUUECKO sHeprun B ObITy. KopoTkoe
3aMBIKaHHE.

[TocrossHHBIE ~ MarHuTHl.  B3anmonaeicTBUE  MOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe nosie. MarHuTHOe 1osie 3eMJIM U €r0 3HAYEHUE JJIS KU3HU Ha 3eMIle.
Omeir  Opcrega. MarHutHOoe 1OJNE  DIEKTPUYECKOTO ToKa. lIpumeHenwme
AJIEKTPOMAarHuTOB B TEXHUKE. [[eicTBME MarHUTHOIO MOJI HA POBOJHUK C TOKOM.
DNEeKTpOJBUraTellb MOCTOSTHHOTO TOKa. VCnoyib30BaHME 3IEKTPOABUTATEIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHIOPTE.

Oneitel @apanesd. fABnenne snekrpoMarHuTHOM MHAYKInK. [IpaBuno Jlenna.
DIEeKTpOreHepaTop. Crioco0b1 MOJTYYEHUS ANEKTPUUYECKOU SHEPIUM.
DNEKTPOCTAHIIMK Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DIIeKTpU3aLHus TEN.

JIBa poza 3JIEKTPUYECKUX 3aPsI0B U B3AUMOJCUCTBUE 3aPSKEHHBIX TEIl.
Y CTpOUCTBO U JIEUCTBUE JJIEKTPOCKOTIA.

DeKTpocTaTuYeCKast HHAYKIUS.

3aKOH COXPAHEHUS DJIEKTPUUECKUX 3apsI0B.

[IpoBOHHUKH U TUSIIEKTPUKHU.

MopaennupoBaHue CUIOBBIX JIUHUM 3JIEKTPUUECKOTO MOJIS.
HcTouHnKHM OCTOSIHHOTO TOKA.

. JlencTBus 31EKTPUYECKOro TOKA.

10.DJIEKTPUYECKUN TOK B KUIKOCTH.

11.1"a30BbIN pa3ps.

12.M3mepeHune CUJbl TOKa aMIIEPMETPOM.

13.M3mepeHne 3IeKTPUIECKOr0 HAIPSKEHHS BOJIBTMETPOM.
14.PeocTar 1 Mara3ud COIPOTUBIICHUM.

15.B3anmMo/ieiicTBHE MTOCTOSIHHBIX MAarHUTOB.

16. MoaenrpoBaHuEe HEBO3MOKHOCTH PA3AEIEHUS ITOJ0COB MAarHuTa.
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17.MopaenrpoBaHUE MarHUTHBIX MOJIE MOCTOSHHBIX MarHUTOB.

18.OmnbIT Dpcrena.

19.MarauTHOE€ 1oJie TOKa. DJIEKTPOMATrHUT.

20./leficTBME MAarHUTHOTO MOJISI HA MMPOBOJIHUK C TOKOM.

21.D1eKTpOoABUTraTENb MTOCTOSTHHOTO TOKA.

22.MccnenoBaHue SIBIICHUS JIEKTPOMAarHUTHON MHYKIIHH.

23.0nbiTH Dapajes.

24.3aBACUMOCTh HANPABJICHUS MHIAYKIIMOHHOTO TOKa OT YCJIOBHM €ro
BO3HUKHOBEHHUS.

25.01EeKTPOTeHEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnuie padbomut u onvimul.

1. OnbIThl MO HAOMIONEHUIO DJJIEKTPU3ALMU TN HUHIAYKIUEH U [Opu
COIIPUKOCHOBEHUMU.

2. HccnenoBanue [EUCTBUSA DIIEKTPUYECKOrO IMOJSI HA MPOBOJAHUKH U

TUBJIEKTPUKH.

COopxka u npoBepka pabOThI ANEKTPUUECKON LIETIH MOCTOSHHOTO TOKA.

N3mepeHue u peryJnupoBaHKe CUIIbI TOKA.

N3mepeHne u peryanpoBaHue HAPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WIYLIETO 4YE€pe3 PE3UCTOP, OT

COIIPOTHUBIICHUS PE3UCTOPA U HANIPSKEHUST HA PE3UCTOPE.

7. OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTD AIEKTPUYECKOTO
CONPOTHUBJICHUSI TMPOBOJAHUKA OT €ro JUIMHBI, IUIOMIAAN IOMEPEYHOIO
CEUEHHMS U MaTepuarna.

8. IIpoBepka mnpaBwia CIOXEHUS HANPSDKEHUM MOPU MOCIEA0BATEIBHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwia Ml CUJIbl TOKAa MpPHU NApaUIEIbHOM COECIMHEHUU
PE3UCTOPOB.

10.Onpenenenue padoThl AJIEKTPUUECKOTO TOKA, UYIIETO YEPE3 PEIUCTOP.

11.Onpez[eneHHe MOIIIHOCTH  JJIEKTPUYECKOTO TOKA, BBIACIISIEMOM HaA
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pe3ucrope.

12.lccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO 4Y€pe3 JaMIIOYKy, OT
HaIIpsSKEHUS Ha HEW.

13.0Onpenenenue KII/I narpeBaTens.

14.VccnenoBaHre MarHuTHOTO B3aUMOJEHCTBUS IOCTOSIHHBIX MAarHUTOB.

15.13yyeHre MAarHMTHOTO TOJiI TOCTOSHHBIX MAarHUTOB TpH  UX
O0OBEMHEHUY U PA3/ACIICHUH.

16.VccnenoBanne qeiCTBUA 3JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17.00bITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI  B3aHMOJIECHCTBUS
KATyIIKA C TOKOM M MarHura OT CHWJIbl TOKAa M HAIlpaBJIICHUs TOKa B
KaTyIIKe.

18.M3yueHne AeCTBUS MAarHUTHOTO TOJISL HA IPOBOJHUK C TOKOM.

19.KoHcTpynpoBaHue 1 U3y4eHue padoThl AIEKTPOABUTATENS.

20.13mepenune KIIJ] anexkTpoaBuraTeabHON YCTaHOBKH.

21.00bITBl IO HKCCJIEAOBAHMUIO SIBJIEHUS DBJIECKTPOMATHUTHON WMHIYKIIVU:
WCCIICIOBAHUE W3MEHEHUW 3HAYEHUS] W HANPABJICHHUS HHAYKIIMOHHOTO
TOKa.

9 KIIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexanuyeckoe JBuKeHHE. MarepuanbHas Touka. CucTteMa OTCUéTa.
OTHOCUTENBPHOCTh MEXaHMYECKOTO JABWKEHUs. PaBHOMepHOE mNpsIMOIMHENHOE
nBwxkeHne. HepaBHoMepHoOe npsiMosinHeitHoe ABMKeHue. CpeHsis 1 MTHOBEHHAs
CKOpOCTb TeJla TP HEPABHOMEPHOM JBHKCHUU.

Yckopenue. PaBHOyckopeHHOe mpsiMmoiimHEitHOe JBrkeHue. CBoOoaHOE
nageHue. OnbITel ['anumnes.

PaBHOMEpHOE ABMXKEHUE MO OKPY>KHOCTH. Ilepuon u yvacrota oOpamieHus.
JIuHeiHas u yrioBasi CKOpoCTH. LIeHTpocTpeMuTeNnbHOE YCKOPEHHUE.

ITepseiit 3akoH HeroTona. Bropou 3axkoH Herorona. Tperuit 3akoH HprotoHa.
[IpyHLMN CyTIepIIO3UIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHUS, CUla
TPEHUSI OKOS, APYTUE BUJIBI TPEHUSI.

Cuna TsHKECTH W 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOJIHOTO
nafgeHud. Jpuwxkenue rmianer Bokpyr ComHua. IlepBas kocMmuueckas CKOPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue marepuanbHONl TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPIOIO TEJA C 3aKPEIUIEHHON OChIO BpallleHuss. MOMEHT cuiibl. LIeHTp TsoKkecTH.

Nmnynbec Tena. M3meHeHne mMmmyinbca. UMnynbe cuiibl. 3aKOH COXPAaHEHUS
uMITyJibca. PeakTuBHOE ABUKEHHUE.

Mexanuueckass pabora W MOIIHOCTb. PaboTa cuil TSDKECTH, YNPYrOCTH,
TpeHus. CBsi3b SHEPTUu U padboThl. [loTeHIMaNbHasS SHEPTHS TeNa, TOJIHIATOTO Haj
NOBEPXHOCTHIO 3eMJu. [loTeHIIManbHas 3HEPTUsl C:KaTOM NpyKuHbl. KuHeTnyeckas
sHeprus. Teopema 0 KMHETHYECKOW DHEPIMHU. 3aKOH COXPAHECHHS MEXAaHUYECKOU
SHEPIUH.

Hemoncmpayuu.

1. HaGmroneHre MEXaHUYECKOTO ABUKEHUS Tella OTHOCUTEIHHO PA3HBIX TEl

OTCYETA.



AN

8.
9.

CpaBHeHUE TyTed W TPAeKTOPUN ABUIKEHHSI OJHOTO M TOrO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCYETA.

N3mepeHne cKopoCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBHKECHUS.
HccenenoBanre Npu3HakoOB PaBHOYCKOPEHHOIO IBUKEHUS.

HabGmronenue nBrkeHwus Tena Mo OKpYKHOCTH.

Hab6nronenne MmexaHMuecKuX sIBIICHUN, TPOUCXOISIINUX B CUCTEME OTCUETA
«Temexkka» mnpu €€ PaBHOMEPHOM U  YCKOPEHHOM  JIBHKECHUU
OTHOCUTENBHO KaOMHETA (PU3UKH.

3aBUCUMOCTh YCKOPEHHS Tejla OT MAacChl Tejla U JEUCTBYIOUIEH HA HEro
CUJIBL.

HabGntonenue paBeHcTBa CHII IPU B3AUMOJIEHCTBUU TEN.

N3meHenue Beca Tea pu yCKOPEHHOM JBHKECHUH.

10.Ilepenaya ummyJibca Ipy B3aMMOAEHUCTBUHU TEIL.

11.IIpeoOGpa3oBanusi SHEPTUU NTPU B3AUMOJICHCTBUH TETI.

12.CoxpaHeHne UMITyJIbCa IIPU HEYTIPYTOM B3aUMOJCHCTBHH.
13.CoxpaHeHre UMITyJIbCca MPU a0COIIOTHO YIPYrOM B3aUMOJICHCTBUU.
14.HaGmoieHre peakTUBHOTO JIBHKCHHUS.

15.CoxpaHeHre MEXaHUYECKON IHEPTUuu IPU CBOOOHOM MaJICHUH.
16.CoxpaHeHHE MEXaHUYECKOW SHEPTUU NPU JBHKEHUU TeJa MO IEVCTBUEM

IIPY’KUHBI.

Jlabopamopnule pabomot u onvimel.

1.

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

OrnpeneneHue CpelaHel CKOPOCTH CKOJIBKEHHS OpyCKa WU JIBUKEHUS
[IapuKa 1Mo HaKJIOHHOM IUIOCKOCTH.

Onpenenenue yCKOpPEHHsS Tejla MPU PABHOYCKOPEHHOM JIBJKEHHUU T10
HAKJIOHHOM TIOCKOCTH.

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

[IpoBepka THUMOTE3bl: €CIUW TMPU PABHOYCKOPEHHOM JIBIDKEHHHU Oe€3
HayaJbHONW CKOPOCTH IIyTH OTHOCSTCA Kak psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHU OJIMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBXEHUS OT CHJIIbI
HOPMAJILHOTO JIABJICHHUS.

Omnpenenenue kodpduiirieHTa TPEHUS CKOJIbKECHHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Onpenenenne pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JABMKCHUH Tela
10 TOPU30HTAIILHON TOBEPXHOCTH.



10.Omnpenenenue pabOThl  CHJIBI  YOPYrOCTH TpU  HOABEME TIpy3a C
MCIIOJIb30BAaHMEM HEMOJIBHKHOTO U MOJABMYKHOTO OJIOKOB.

11.M3y4deHune 3aKk0Ha COXPAHEHUS SHEPTUMU.

Pa3nen 9. Mexannuyeckue KoJie0aHUs U BOJIHBI.

KonebarensHoe neuxenue. OCHOBHBIE XapaKTEPUCTUKH KOJI€OaHU: TIepUoI,
4acToTa, aMIUIUTyJa. MareMaTU4ecKnil U NpyKUHHbIA MasTHUKU. [IpeBpamieHue
SHEPIUH MPU KOJIEOATEIHLHOM JIBUKEHUMU.

3aryxaromue  koneOaHus.  BeIHyxkzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexanuyeckue BoJiHBI. (CBoOWcTBa MeXaHMYeCKUMX BOJH. IIpomonbHble U
nomnepevHble  BOJIHBL. JlIMHA BOMHBI M CKOPOCTh €€ pacipOCTPaHEHHS.
Mexanunyeckue BOJIHBI B TBEPIOM TeEJIE€, CEHCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTBh 3Byka M BbicOTa TOHA. OTpaxeHue 3Byka. MH(ppa3Byk u
yAbTPa3BYK.

Jemoncmpayuu.

1. HaOmronenne koneOaHUM Tell MO OEHMCTBUEM CHIIBI TSOKECTH U CHIIBI
YIPYTrOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HaGnronenue BRIHY)IEHHBIX KOJ€OaHU U pEe30HAHCA.
PacnipocTpaneHue mpo10JIbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETH).
HabGnronenue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.
AKYyCTUYECKHI1 pe30HAHC.
Jlabopamopnuie padbomot u onvimot.
1. Onpenenenue YacToThl W Nepuoja KoyieOaHMH MaTEMaTUYECKOTO
MasiTHUKA.

2. OmnpenenieHre 4acTOTHI U IEpUOAa KOJIeOaHU MPYKMHHOTO MasTHUKA.

3. UccnepoBanue 3aBUCUMOCTH TIEpHOJIa KOJ€OAHUN MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. VccnepoBaHue 3aBUCUMOCTH MEPHOJIa KOJIEOAHUMN MPYKUHHOTO MasSTHUKA
OT Macchl Irpysa.

5. [IpoBepka He3aBHUCHUMOCTU TEepHOJia KoieOaHu Ipy3a, MOJBEIICHHOTO K
HUTH, OT MACCHI Tpy3a.

6. OnbIThl, JEMOHCTPUPYIOLIME  3aBUCHMOCTh  IEepuoAa  KosieOaHui
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKUHBI.

7. N3mepeHne yckopeHus: CBOOOHOTO MaJCHHUS.

Paszzgesn 10. Di1eKTPOMArHUTHOE 10JI€ U JIEKTPOMATHUTHBIEC BOJIHBI.

OJEKTPOMATHUTHOE  TOJIE.  ODJEKTpOMAarHuTHble  BOJHBL.  (CBOMCTBa
ANEKTPOMArHUTHbIX BOJH. I[llkana »neKTpoMarHUTHBIX BOJH. lcnonb3oBaHue
ANEKTPOMArHUTHBIX BOJIH [ COTOBOM CBSI3U.
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OnekTpoMarHuTHas npupoaa cera. CkopocTh cBeTa. BoaHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBOMCTBA 2JIEKTPOMATHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimut.

1. 3ydeHne CBOWMCTB AJICKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOHMJIBHOTO

tenedoHa.

Pa3nen 11. CBeToBbI€ AIBJICHHUS.

JlyueBas  Momenb  cBera.  Mcrounmkm — cBera.  [IpsamonuHenHoe
pacnpoctpanenue cBera. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. I1nockoe
3€pKaJIO. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHusi cBera. llonHoe BHyTpeHHee
OTpakeHHE cBeTa. VICcmonb30BaHME TMOJHOIO BHYTPEHHETO OTPAXEHUS B
ONTHUYECKHUX CBETOBO/IAX.

JIunza. Xon nayueid B JnuH3e. OmnTuyeckas cucrtema (QoToanmnapara,
MHUKPOCKONa M Tejeckoma. ['71a3 kak onTuyeckas cucTeMa. biam3opykocTs u
NaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekrp. OmnbiTel HbtoToHa. CroxeHue
CIIEKTpaJbHBIX LBETOB. /(ucnepcust ceera.

Hemoncmpayuu.

[IpssMOnMHEIHOE pacpOCTPAaHEHUE CBETA.

OtpaxeHnue cBera.

[Tonyuenne n300pakeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.

[Ipenomiienue cpera.

Onrtuyeckuil CBETOBO/I.

Xop tyuelt B coOuparolie JIMH3e.

XO0[ Iy4der B pacCEeUBAIOIIEH JIMH3E.

[Tonyuenne n300pakeHUI C TOMOIIBIO JIUH3.

[Tpuniun aeiictBus doToanmapara, MUKpPOCKOIA U TEJIECKOIIA.

10.Mojaens riasa.

11.Pa3noxxenue 06e0ro cBeTa B CIEKTP.

12.ITomy4enne 6eroro cBeTa MpU CI0KEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnuie padbomot u onvimol.

1. MccnenoBaHnue 3aBUCHUMOCTH yrila OTPaXEHHsI CBETOBOTO Jiyya OT yIJia
TMaJICHUSL.

2. Wzyuenue xapakTepuCTUK U300paXKEHUs MIPEAMETA B INIOCKOM 3epKalie.

3. HccnenoBaHue 3aBUCMMOCTH yTJIa MPEIOMIIEHUSI CBETOBOIO Jyda OT yria
MaJICHUSI Ha TPAHUILE «BO3IyX—CTEKIIO».
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4. TlomyueHne n300pa’keHUI C TTOMOIIBIO COOMPATOIIEH JIMH3BI.

5. Omnpezenenne POKYCHOTO PaCCTOSIHUS M ONTUYECKOW CHIIBI cOOMparomen
JIVH3BL.

6. OIBITHI 110 PA3NOKEHUIO OEIOr0 CBETA B CHEKTP.

7. OnbITEl MO BOCHPUSATHIO I[BE€TA MPEIMETOB NpPU HUX HAOIIOJECHUH 4Yepes
I[BETOBBIE (PUIIBTPHI.

Paszpnesn 12. KBanToBbI€ SIBJICHHS.

Omneitel Pe3epdpopna v miuanerapHas Mozenb atoma. Mogaens atoma bopa.
Hcnyckanue u nornonieHune ceera aroMoM. KBanTel. JInHeWyaTsie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, OeTa- U ramma-uznydeHusi. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmoxaens aromHoro sapa. HWsorombl. PaaunoaxkTtuBHbIE
npespamienus. [lepuon monypacmnana aTOMHBIX SIED.

SnepHple peakuuu. 3aKOHbI COXPAHEHUsS 3apsAJ0BOTO MU MAacCOBOTO YHCEI.
DHeprus cBsi3M aTOMHBIX snep. CBsA3b Macchl W 3HEpPruu. Peakuuu cuHTe3a U
nenenus anep. Mcrounuku sueprun CoiHIa U 3BE3 .

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUW HA >KUBBIE
OpraHU3MBbI.

Jemoncmpayuu.

CnexTppl U3Ty4EHUS U MOTIIONIEHUS.

CnexTpsl pa3aIn4HbIX ra3oB.

CnekTp Boaopoa.

Hab6nronenue TpekoB B kamepe Bunbcona.

Pabota cuérurika HOHU3UPYIOUINX U3ITYUESHHM.

Perucrpanus nzimydeHus: IpUPOIHBIX MUHEPAJIOB U ITPOJLYKTOB.

Jlabopamopnule padbomot u onvimel.

1. HaGmroieHue CIUIONIHBIX U TUHEHYATHIX CIIEKTPOB U3TyUYEHUS.

2. HMccnenoBaHue TpPEKOB: M3MEPEHHE DHEPTHM YacCTULBI IO TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. H3mepeHue paanoakTUBHOTO (oOHA.

IToBTOPUTEIHLHO-00001IAO NI MOTYJIb.

[ToBTOpUTENHEHO-0000IAIOIIMKA MOAYJIb IPEIHA3HAUEH JIJISi CUCTEMATU3ALMU
u  0000IIeHUsT MPEIMETHOrO  COACPKAHUS UM OMbITa  JACSTEIbHOCTH,
NpUOOPETEHHOTO NIPU U3YUYEHUHU BCETo Kypca (DU3MKH, a TaKKe JJIS MOATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 ¢Gu3uKe Ui o0ydaroumxcs,
BBIOPABILIUX 3TOT y4E€OHBIN MpeaMerT.

[Ipy n3ydyeHNM AAHHOTO MOJIYJIS PEATU3YIOTCS U CHCTEMATU3UPYIOTCS BUBI
JeSITeNbHOCTH, HA OCHOBE KOTOPBIX 00eCreunBaeTcs JTOCTHKEHUE NMPEIMETHBIX U
METANpeIMETHBIX  IJIAHUPYEMBIX  PE3yJbTaTOB  00y4YeHUs, (popMUpYyeTCs
€CTECTBEHHOHAYYHAs] TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIECIOBAaHMS

o v e wbhH



SBJICHUM TPUPOABl M TEXHUKH, OBIAJCHUE YMEHUSMH OOBSCHATH (HU3UUYECKUE
ABJICHUSI, TPUMEHAS T[OJYyYEHHbIE 3HAHHWs, pemarh 3aJadyd, B TOM YHUCIE
Ka4€CTBEHHBIC U SKCIIEPUMEHTAIbHBIC.
[IpuHIMNIMANBHO AEATETBHOCTHBIN XapaKTep JAHHOTO pas3eiia peaaus3yeTcs
32 CY4€T TOro, 4YTO OOydarmuecs BBITONHIIOT 3aJaHusl, B KOTOPBIX WM
pPEeAJIaraeTcs:
Ha OCHOBE IIOJYYEHHBIX 3HAHUM pacrno3HaBaThb M HAYYHO OOBSICHSTH
(uzmyeckue SBICHUS B OKPYKAIOUIEH MPUPOJI€ U MOBCEAHEBHOMN KU3HU;
MCITIOJIb30BaTh HAYYHBIE METOJIbI UCCIIEOBAaHUS (PU3NUECKHUX SBJICHUM, B TOM
YUCJIE JJI POBEPKU TUIOTE3 U MOJTYUYEHHS] TEOPETUUECKUX BBIBOJIOB;
OOBSCHATHh HAy4HbIE OCHOBBI HAM0O0JIE€ BaXKHBIX JOCTHUNKEHUU COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMED, TPAKTUYECKOTO UCITOIB30BAHUS PA3IUYHBIX UCTOYHUKOB
SHEPrMH Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHECHUS BCEX M3BECTHBIX BUIOB
SHEPI'UHu.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMSA

N3yuyenue (pu3NKM HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsl HAIIPABJIEHO
Ha JOCTM)KEHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbBIX
pE3yJIbTaTOB.
B pesynbraTe uzydeHus pu3MKyd Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHus
y oOyuaronierocs 0yayT copMHUpPOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTaThl B
YacTu:
e 1) maTpmoTHYECKOr0 BOCIIUTAHUSA:
e TIPOSIBIICHHE MHTEPECa K MCTOPUM M COBPEMEHHOMY COCTOSHHIO POCCHHCKOIR
(u3nyecKoil HayKu;
" 1IEHHOCTHOE OTHOIICHHE K JOCTIKEHHAM POCCHICKHX YUSHBIX-(H3HKOB;
2) rpa:KIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:
" IOTOBHOCTbH K aKTMBHOMY yYacTHIO B OOCY/ICHHH OOLIECTBEHHO 3HAYMMBIX H
ATUYECKHUX TMPOOIIEM, CBI3aHHBIX C MPAKTHUECKUM MPUMEHEHHUEM JTOCTH)KCHUN
buzuKy;

*  OCO3HaHHE BAXHOCTH MOPAJIBHO-ITUYECKUX MPUHLUIIOB B JEATEIBHOCTH
Y4EHOT0;
3) 3cTeTH4eCKOro BOCIIUTAHMSI:

" BOCHPHSTHE SCTETHUYECKHX KA4eCTB (DM3MUECKON HAyKM: € TapMOHHYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

. OCO3HAHME LIEHHOCTU (PU3MYECKOM HAayKHM Kak MOIIHOIO HHCTPYMEHTa
II03HAHUSI MHUpPA, OCHOBBI PA3BUTHUs TEXHOJIOTUM, BaXXHEHIIEH COCTaBIAIOLIEH
KYJBTYPBI;

e pa3BUTHE HAYYHOH JIOOO3HATEIBHOCTH, HHTEpEca K HCCIEH0BATEIbCKOM

NEeATEeNbHOCTH,

5) ¢opvmupoBaHMs  KYJbTYPbl 3I0POBbSI M  JIMOIMOHAJIBHOIO
0J1aronoJIy4ns:

e 0CO3HaHHE LEHHOCTH OE30IacHOr0 00pa3a JKM3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBUJl O€30MACHOr0 IMOBEJAEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, C JIEKTPUYECKUM U TEIJIOBBIM OOOPYJOBaHUEM B
JIOMAITHUX YCJIOBUSIX;

e chOPMUPOBAHHOCTb HABBIKA PeIEKCHH, IPU3HAHNE CBOETO PaBa Ha OLIHOKY
U TAKOTO K€ MpaBa y JIPyroro 4eioBeKa;

e 6) TPYA0BOI0 BOCIIUTAHUSA:

e aKTHBHOE yYaCTHE B PCIICHHM NPAKTHYCCKMX 33134 (B PAMKAX CEMbH,
oOpa3oBaTenbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH U



COITMAJILHON HAIPaBIICHHOCTH, TPEOYIOMMX B TOM 4YHCIE H (PU3HUYCCKUX
3HaHUM;

) HMHTEpEeC K MPAKTUYECKOMY U3y4YEeHUIO Mpodeccuil, CBA3aHHbBIX C (U3UKOM;

7) 3KOJIOTU4eCKOr0 BOCIIMTAHUS:

. OpHUEHTaIMs Ha NpUMEHEeHHWE (U3MYECKUX 3HAHUM JUIs pelieHus 3ajad B
o0JlacTh OKpy’Karolel Cpejabl, IUIAHUPOBAHUS TIOCTYNKOB M OIEHKH HX
BO3MOXHBIX MTOCJIEACTBUM JIJIs1 OKPYKAIOIIEH CPEbI;

e 0CO3HaHWE TIOOATLHOTrO XapakTepa 3KOJOTHYECKHX MpoOJIeM W MyTel X

peIIeHuS;

8) ajanTanuu K M3MEHSIIOIIUMCH YCJOBHSIM COUMAJBbHOM U NMPHUPOIHOM
cpeabl:

" HOTpeOGHOCTH BO B3AMMOMACIHCTBHM MPH BBINOIHCHHH HCCICIOBAHUI 1
IIPOCKTOB (DM3MYECKOW HAIPABICHHOCTH, OTKPBITOCTH OIBITY M 3HAHHUIM
TPYTHX;

e [OBBIICHHE YPOBHS CBOCH KOMICTEHTHOCTH Yepe3 IMPAKTHUCCKYIO
JESTEIBHOCTB;

~ MOTPeGHOCTH B (POPMHPOBAHUK HOBBIX 3HAHHIL, B TOM 4HCIe QOPMYIHPOBATH
U7IeH, TIOHSATHS, TUTIOTE3bI O GU3HUECKUX 0OBEKTaX W SBJICHUSIX;

" 0co3HaHHE IE(UIMTOB COOCTBEHHBIX 3HAHMI M KOMICTEHTHOCTEH B 001acTH

bu3uKu;
* IUJJAaHUPOBAHHUE CBOETO PA3BUTHUS B MPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHMIA;

CTPCMJICHUC aHAJIM3HUPOBATL M BBIABJIATL B3AMMOCBA3H IIPUPOIELL, OGIHCCTBa u
3KOHOMMKH, B TOM 4HUCJIC C UCIIOJb30BAHUECM CI)I/I3I/I‘IGCKI/IX 3HaHI/II71;

e  OLCHKA CBOMX JEUCTBUH C YYETOM BIMSAHMS Ha OKpPYXKAIOIIyIO Cpeny,
BO3MOXHBIX TJIOOAIBHBIX ITOCEICTBHIA.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesymbraTte OocBOeHHS mporpamMmbl 1Mo (pU3MKEe Ha YPOBHE OCHOBHOTO
o01iero o6pazoBanus y o0ydaromierocs: OyayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIOYAIOIINE TTO3HABATEILHBIC YHUBEPCATbHBIC YICOHbBIE NEHCTBUS,
KOMMYHUKATHBHBIE  yHUBEpPCAJIbHbIE  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIE
YHHUBEpCaAIbHBIC YICOHBIC IEHCTBUSI.

Ilo3naBaTeibHBIE YHuBEpCaJdbHbIC yqeﬁmﬂe IleﬁCTBl/lﬂ

Ba3oBble jioruyeckue aeiicTBusi:
e BBUBIATH W XapaKTEPHU30BaTh CYIIECTBEHHBIE TMPU3HAKU OOBEKTOB
(s1BICHMIN);



yCTaHABJIMBATh CYIIECTBEHHBIA MPHU3HAK KIACCU(PUKAIIMKA, OCHOBAHUS JJIS
0000IIIeHNS U CpaBHEHUS,

BBISIBIISATH 3aKOHOMEPHOCTH W TTPOTUBOPEYHS B pacCMaTpPUBaeMbIX (pakTax,
JTAHHBIX ¥ HAOIOICHUSIX, OTHOCAIIUXCS K (PU3UIECKUM SBIICHUSM;
BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIE CBSI3M TMPU HM3YyUYCHUH (HU3UUIECKUX
SIBIICHUH ¥ MPOIIECCOB, JIeIaTh BBIBOJBI C MCIIOJIb30BAHUEM JIETyKTUBHBIX
Y MHIYKTUBHBIX YMO3aKIFOUCHUN, BBIJIBUTATh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYECKUX BEJIIMYUH;

CaMOCTOATENLHO BBIOMPATh CIOCOO perieHus: y4eOHOU (u3HUecKon
3amaun (CpaBHEHHE HECKOJIBKMX BAapUaHTOB pEIIeHUs, BHIOOp HamOoiee
MOIXOJISIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTCPUEB).

ba3oBble ucciiegoBare/bCKue JeMCTBHUA:

HCIT0JIB30BaTh BOIIPOCHI KaK HCCIIEA0BATEIbCKUI NHCTPYMEHT ITO3HAHHUS;
MIPOBOJIUTH 10 CAMOCTOSITEIBHO COCTABIIEHHOMY ITUIAHY OMBIT, HECJIOKHBIN
(GU3MYECKUI DKCIEPUMEHT, HEOONbIIOE UCCIEN0BaHUE (PUINYECKOTO
SBJICHUS,

OLICHWBAaTh HAa TPUMEHUMOCTb U  JOCTOBEPHOCTb HH(OPMALIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UITU YKCIIEPUMEHTA;

CaMOCTOSITeILHO (hOPMYJIMPOBATH 00OOIIEHHS M BBIBOJBI IO pe3yJibTaTam
MIPOBENEHHOTO HAOIIOEHUS, OIbITA, UCCIIEIOBAHNUS;

IPOrHO3UPOBATh  BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UUECKHUX
MPOLIECCOB, A TAKXKE BBIIBUTATh MPEANOI0KEHU 00 UX PA3BUTHH B HOBBIX
YCIOBUSIX U KOHTEKCTAaX.

Pabora c unpopmanueii:

MPUMEHSTh Pa3IUYHBIC METObI, MHCTPYMEHTHI U 3alpPOCHI NMPU MOUCKE U
orOope WHPOPMAIMK WIM JaHHBIX C yYETOM TPEIOKCHHON ydeOHOH
(dbuznyecKoii 3a1a4u;

aHAIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUJOB U (POPM TIPEICTABICHHUS;

CaMOCTOSITENILHO ~ BBIOMpaTh ONTHMAIBHYIO (opMy mpeacTaBiIeHUs
uHDOpMAIIMM W WUIIOCTPUPOBATh peEIIacMble 3aJa4d  HECIOKHBIMU
CXeMaMH, ThuarpaMMamMu, HHOU TpaduKoi U 1X KOMOWHAIIASIMH.

KoMMyHUKAaTHBHBbIC YHHBEpPCaJIbHbIE Y4eOHbIE 1eCTBHS:

B X0A€¢ OOCYXJCHHS Y4eOHOro MaTepHalia, pe3ybTaTOB Ja0OpaTOPHBIX
paboT M IPOEKTOB 3a7]aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC HAa pEIICHUE 3aJadd M TOJICp’KaHHe
OJ1aro)ke1aTeIbHOCTH OOIIEHNS;

COIMOCTAaBJISATh CBOM CYXKICHHUS C CYXICHHSAMHU JPYTHX YYaCTHHUKOB
Juaiora, 0OHapyXKUBaTh Pa3IU4He U CXOJICTBO MO3UIINN;



BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;
MyOJIUYHO MPEJICTABISATh PE3YIbTAThl BBITOJHEHHOTO (PU3NYECKOTO OIbITa
(3KCTIEpUMEHTa, HCCIISIOBAHUS, TIPOEKTA);

MOHMMATh W WCIONB30BaTh  MPEUMYIIECTBA  KOMaHTHOM |
WHIUBUIYAIbHOW paboThl MpPU PEIIEHUH KOHKPETHOW (HU3MUECKOM
poOJIeMBI;

MPUHUMATh IeJIM COBMECTHOW JESITEIIbHOCTH, OPTaHU30BBIBATh JICHCTBUS
no e€ MOCTIKEHHUIO: pACTpeAeNsiTh pOoJid, OOCYXAAaTh MPOLECCH |
pPE3yNbTaThl COBMECTHOM pabOoThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;
BBITIOJIHATH CBOIO YacTh pabOThI, IOCTUTAs] KAYECTBEHHOTO pe3yJbTaTa 1o
CBOEMY HAIpABJICHUIO W KOOPJAWHHUPYS CBOM JEUCTBHS C JIPYTUMHU
YJICHAMHA KOMAaH]IbI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENHHO CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBHS.

PeI‘y.]ISlTI/IBHLIe YHUBEPCAJIBbHBIC yqeﬁnble IleICTBHSI

Camoopranuzanus:

BBISIBIISITH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYaIlHsIX, TPEOYIOIINX
ISt pereHust GU3NYecKuX 3HAaHUM;

OPUEHTHUPOBAThCA B  PA3NIMYHBIX  IMOAXOJAaX TMPHUHATHS  PCIICHHMA
(vHIMBUAYyATbHOE, TIPUHATHE PEIICHHWS B TPYIE, MPUHATHC pPEIICHUN
TPYIION);

CaMOCTOATEIFHO COCTABJISITh AJITOPUTM pPellIeHUs (GU3MUECKON 3a7a9u WIIN
TUTaHa HMCCIIEAOBAaHUS C y4ETOM HMEIONIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIPeIiaracMbie BApUAHTHI PEIICHUH;
JieNIaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbIN HHTEJJIEKT:

JaBaTh aJI€KBATHYIO OLEHKY CUTYyalluu U Mpejiararh rjiaH e€ U3MEeHEHHUS,
OOBSCHATh NPUYUHBI  JOCTHXKEHUS  (HEJOCTHXKEHUSI)  Pe3yJIbTaTOB
JeSTEIHPHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTUBBI B JEATEILHOCTh (B TOM YHWCJIE B XOJ BBITIOJHEHUS
(GU3MYEeCKOr0 HUCCJEeNOBaHMS WM TPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBLIMXCS CHUTYallMil, YCTaHOBJEHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIIOBUSM;

CTaBUThH ce0s Ha MECTO JPYroro 4ejoBeKa B XOJIe CIOpa WU JUCKYCCUU
Ha Hay4YHYIO TeMY, TIOHUMATh MOTHBbI, HAMEPEHUS U JIOTUKY JAPYTroro;
MPU3HABATh CBOE MPABO HA OMIMOKY MPHU pelieHn: (GU3NIECKUX 3a7a49 WIN
B YTBEPKIEHUAX HA HAYYHBIE TEMBI U TAKOE € MPaBO APYTroro.



INPEAMETHBIE PE3YJIBTATBI

K koH1y oOyueHus B 7 Kjiacce nIpeIMETHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh  TIOHATHS:  (PU3WYECKHME W  XUMHYCCKHE  SIBJICHHS,
HaOJIOZICHUE, DKCIIEPUMEHT, MOJEb, TUIIOTE3a, CAMHHIIBI (HU3UICCKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbIe COCTOSHUSI BeliecTBa (TBEpIOE,
KHUJKOE, Ta3000pa3HOE), MEXaHWYeCKOe JBIDKEHHE (paBHOMEpPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAECKTOPUS, PAaBHOAECUCTBYIOILAS
cuia, nedopmanms (ympyras, IJIaCTUYECKas), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IBI;

paznuuath siBiaeHus (nauddysus, TEIIOBOE JBUXEHUE YACTHUIl BEIECTBA,
PaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEpLUs,
B3aMMOJICUCTBHUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHON OCHIO
BpallleHHs], Tepejavya JaBlIeHUS TBEPJABIMU TeJIaMH, >KUJIKOCTIMU U
razamy, arMoc(epHoe JlaBJiCHWE, IUIaBaHWE TeJl, MpeBpallcHus
MEXaHUYECKON DHEPTHUU) MO OMUCAHUI0 MX XapPaKTEPHBIX CBOWCTB U HA
OCHOBE OITBITOB, IEMOHCTPUPYIONINX JaHHOE (PU3NUECKOE SIBIICHUC;
pacmo3HaBaTh MPOSBICHUE HW3YYEHHBIX (PU3UYECKHX SBJICHUN B
OKpY’)XKalollleM MHpE, B TOM 4ucie (U3UYECKUE SBICHUS B IPUPOJIC:
MPUMEPHI JBWKCHHUS C Pa3TUYHBIMA CKOPOCTSMH B JKMBOW M HEKHUBOU
npUpojie, JACUCTBUE CHIIBI TPEHUS B TPHUPOAC W TEXHHUKE, BIWSIHUC
aTMOC(EPHOro JaBJICHUS Ha KMBOW OpraHu3M, IJIaBaHUE PbIO, phluaru B
TeJie YeJIOBEKa, IIPU ITOM MEPEBOIUTH MPAKTHUUECKYIO 3a/1auy B yueOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) PUBHUECKUX SBJICHUI;
OTKCHIBATh M3yUYCHHBIEC CBONCTBA TEN M (PU3WUYECKUE SBJICHHUSI, UCTIOIB3YS
dbu3nyeckre BEIMYMHBI (Macca, 00BEM, IIOTHOCTH BEIIECTBA, BpPEMS,
MyTh, CKOPOCTh, CPEAHSS CKOPOCTh, CHUJIa YIPYTrOCTH, CHUJIa TSKECTH, BEC
Tena, cujia TpeHwus, AaBieHue (TBEPAOro Tena, >KUAKOCTH, Tra3a),
BBITAIKMBAIOIIAS CHJIA, MEXaHW4YeCKass paboTa, MOITHOCTh, IUICYO CHUIBI,
MOMEHT CWIbl, KOX(OUIMEHT TOJE3HOTO JEHCTBUA MEXaHU3MOB,
KHHETHYCCKas W TOTCHIMAJIbHAS DHEPTHs), MPU OINHMCAHWHM TPABUIBHO
TPaKkTOBaTh  (U3MUYECKHH  CMBICT  HUCIOJIB3YEMBIX  BEIWYWH, WX
0003HAaYEHUS W €IUHUIBI (PU3MUECKUX BEJIUYHH, HAXOJIUTh (OPMYJIBI,
CBSI3BIBAIONINE JAHHYIO (PU3WYECKYIO BEIMYMUHY C JIPYTUMU BEIHMYMHAMH,
CTPOUTH TpapUKN N3YUCHHBIX 3aBUCUMOCTEH (PU3NYCCKUX BEIUYHH,
XapaKkTepu30BaTh CBOMCTBA TeJ, (U3UYECKHUE SBJICHUS U MPOLECCHI,
UCIIOJIB3Ysl MpaBUiia CIOXKEHUs CUil (BIOJb OJHOM MpsMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesna, IpaBWIO paBHOBEcHs phruara (0J0ka),



«30JI0TO€ IPaBUJIO» MEXAHHMKH, 3aKOH COXPAaHEHUS MEXaHHYECKOU
SHEPruu, MpU HTOM JaBaTh CIOBECHYIO (HOPMYJIUPOBKY 3aKOHa U
3aMMChIBATH €70 MATEMAaTHUYECKOE BhIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SIBICHMS, TPOLIECCH U CBOIMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUud IPAKTHKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITh TTPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE u3 1-2
JIOTUYECKUX I11aroB ¢ OMOpoil Ha 1-2 M3y4eHHBIX CBOMCTBA (PU3MYECKUX
ABJICHUM, (PU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemarb pacu€THble 3anadyd B 1—2 JAEUCTBUSA, HCHONB3YS 3aKOHBI U
dbopmybl, CBs3bIBaIONIME (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHajIu3a
YCIJIOBHSI 3a/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3HUECKUE
BEJIMYUHBI B (DOPMYJIBI M TPOBOJAUTH PAcCUEThl, HAXOJUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JUUISl PEIICHMS 3a7a4, OLEHUBATh PEaJTUCTUYHOCTD
MOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEMIMTh NPU T[OMOIIH
(U3UYECKUX METOJIOB, B OIIMCAHUU UCCIIEI0BAHUS BBIJIEIAThH IPOBEPSIEMOE
NpeanojaokeHne  (Tumoresy),  pasinyaTb U UHTEPIPETUPOBATH
MOJIYYEHHBIA pe3yJbTaT, HAaXOJUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIbI 10 €T0 pe3yJIbTaTaM;

IPOBOJIUTH OMNbBITBI IO HAOMIOJECHUIO (PU3NYECKUX SBJICHUH WIH
(bu3IYecKuX CBONCTB TEN: dbopMynrpoBaTh MIPOBEPsIEMbIEC
MPEANOI0KEeHUS, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYA0BaHMS,
3aMMChIBATH XOJ1 ONBITA U (POPMYJIMPOBATH BHIBOJIBI;

BBINIOJIHATh MPSAMbIE H3MEPEHMS] PACCTOSHUSA, BPEMEHHM, MacChl Tena,
00béMa, CHUIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
M(POBBIX MPUOOPOB, 3aAMUCHIBATH IMOKa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEJIMYUHBI OT
APYrod € WCIOJIB30BAHUEM IMPSAMBIX HM3MEPEHUH (3aBUCHMOCTH IYTH
PaBHOMEPHO JBWXKYILIErocs Tejla OT BPEMEHU [IBIKEHUS Teja, CHIIbI
TPEHUSI CKOJIBLKEHHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIBI TPEHUS OT IUIOLIAJAN CONPUKOCHOBEHUS TEJl, CUIIbI
YOPYTOCTH OT YAJMHEHUS MPY>KUHBI, BBITAJKUBAIOIIEH CHIIBI OT 00bEMa
MOTPYKEHHON YacTH TeJla M OT IUIOTHOCTH JKUJIKOCTH, €€ He3aBUCUMOCTHU
OT ITUJIOTHOCTH TeJla, OT TJIyOHHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IJIaBaHusl TE€J, YCJIOBUU paBHOBECHs pblyara U OJOKOB), y4acCTBOBAaTh B
IUIAHUPOBAHUM  y4eOHOrOo HCCIEAOBaHUs, CcoOUpaTh YCTaHOBKY U
BBITIOJIHATh U3MEPEHUs, CIENys MPEeJIOKEHHOMY IUIaHy, (UKCHpPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEJIWYUH B BUJE



NpeUIOKEHHBIX Tabnuil U TpaduKoB, JAeNaTh BBIBOJBI MO pe3yJibTaTaM
UCCIIEIOBaHMUS;

NPOBOJNTH KOCBEHHBIC H3MEpEeHHs (DU3MUECKUX BEIWYHH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Tejla, Cuja TPEHHUS CKOJBKECHHS,
JaBJIEHWE  BO3JyXa, BHITAJIKHUBAIONIAsl CWJia, JeMcTByromas  Ha
HNOrpyKEHHOE B JKHMJIKOCTh Te€l0, KO3((ULUUEHT MOJIE3HOTO JEHCTBUS
IOPOCTBIX MEXaHWU3MOB), CIeAys NPEIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHEHUH HW3MEPEHUIl coOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUMCIISTH 3HAUEHNE UCKOMOW BEJIMYMHBI,

coOJII01aTh MpaBUJIa TEXHUKU OE€30MaCHOCTH MpHU padoTe ¢ 1abopaTOpHbIM
000py1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHUS MPHUOOPOB M TEXHUYECKHX YCTPOWCTB:
BECHI, TEPMOMETpP, IUHAMOMETpP, COOOINAIOIIMECS COCYAbl, OapoMmerp,
pblyar, HOJABUKHBIA U HETIOABM)KHBIN OJIOK, HAKIIOHHAS IIJIOCKOCTH;
XapaKTepu30BaTh MPUHIMIBI JEHCTBUS HW3YyYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOH Ha WX omucaHusi (B TOM YHCIE:
MNOJIUINITHUKY, YCTPOWCTBO BOJOIPOBOJA, THUIAPABINYECKUN Ipecc,
MaHOMETp, BBICOTOMEP, OPIIHEBON HACOC, APEOMETP), UCTIONb3Ysl 3HAHUS
O CBOMCTBaxX (pU3MUYECKHUX SBJICHUM M HEOOXOJIMMBbIE (HU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHGPOPMALKIO O  IpHUMEpax)
IPAKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUN B IOBCEAHEBHOMN
KU3HU s obecriedeHnss 0€30MacHOCTH TpHU OOpalieHnu ¢ mpudopaMu 1
TEXHUYECKUMHU YCTPOMCTBAMHM, COXPAHEHUS 3I0POBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEICHHSI B OKPY’KaIOIEH cpe/ie;

OCYIIECTBIATh OTOOp MCTOYHUKOB HH(popmauuu B HTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alPOCOM, HA OCHOBE MMEFOIINXCS
3HaHUA © TYTEM CpPAaBHEHUS PA3IUYHBIX HCTOYHHKOB BBLICISATH
uH(pOpMaIMIO, KOTOpas SIBISIETCS NPOTHUBOPEUYHMBON WM MOXKET OBITh
HEJI0CTOBEPHOI;

MCTIONIb30BaTh MPH BBIMOJHEHWN YY€OHBIX 33JaHUl HAYYHO-TIOMYJISPHYIO
JUTEpaTypy (PHU3UYECKOTO  COACpXaHHs, CIPAaBOYHbIE MaTEepHAIIbI,
pecypcbl ceTu VIHTepHET, BIafeTh NpuéMaMu KOHCTIEKTUPOBAHUS TEKCTa,
npeobpazoBaHusl HHPOPMALMU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIE U YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMAIUU (HU3MUECKOTO COJIEPKaHUs, B TOM
yucne MyOJuYHO JeNaTh KpaTKue COOOLIeHHsI O pe3yibTaTrax MpPOEKTOB
WIM Y4eOHBIX MCCIEIOBAaHUM, IpPU O3TOM TPaAMOTHO HCIOJb30BaTh



W3YYCHHBIM TOHATUHHBIA ammapar Kypca (HU3WKH, COMPOBOXKIATH
BBICTYIUICHUE MIPE3CHTAIUEN;

MIPU BBITIOJTHEHUN YYEOHBIX IMPOEKTOB M MCCIEIOBAHUN pacnpeacssiTh
00sI3aHHOCTU B TPYIINIE B COOTBETCTBUM C TOCTaBJICHHBIMU 3a/lauamH,
CIEOUTHh 3a BBINOJHEHUEM IUIAHA JIEMCTBUM, AaJCKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ, B  JIEATEIBHOCTh  TPYIIbI,  BBICTPAUBATH
KOMMYHHMKATUBHOE B3aUMOJICUCTBUE, YUUTHIBAS MHEHUE OKPYKAIOIIUX.

K xoHiy o0yuenus B 8 kiacce npeMeTHbIE pe3yJibTaThl HA 0A30BOM YPOBHE
JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HCIMOJIb30BaTh MOHSTHUA: Macca U pa3MeEPbl MOJIEKYJI, TEIJIOBOE JIBUKECHHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUA BEILIECTBA, KPUCTAIIIMUECKUE U
aMmopdHble Tena, HACHIIIEHHBIMH W HEHACBIIMICHHBIM Tap, BIAXHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPCHHSS DJHEpPrusi, TEIUIOBOM JBUTATEIIb,
AJIEMEHTAPHBIN 3JEKTPUUYECKUIN 3apsijl, FIEKTPUUYECKOE MOJIE€, MPOBOAHUKHI
Y IUDJICKTPUKH, TTOCTOSHHBIN AIEKTPUUYECKUN TOK, MATHUTHOE MOJIE;
paznuuath SBJICHUS (TEIUIOBOE pacIIMpEeHUE M CXKaTue, Teriornepeaaya,
TEIJIOBOE€ PABHOBECHE, CMAaYWBAaHUE, KAlWJUISIPHBIC SIBJICHUSI, UCIIAPEHHUE,
KOHJICHCAIUs, TUIaBJICHUE, KpHUCTauIM3anus (OTBEpJeBaHHUE), KHUIIEHUE,
Teronepeaaya (TeTIONPOBOHOCTD, KOHBEKIIHS, U3JIy4eHUe),
AIEKTPU3AUS TEJl, B3aUMOJICVCTBUE 3apANIOB, IEUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICMCTBUE MAarHUTOB, JCHCTBHE
MarHUTHOTO TOJI HAa MPOBOJHUK C TOKOM, JICKTPOMAarHUTHAS UHAYKIIHS)
10 ONHUCAaHUI0O HUX XAPAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacIio3HaBaTh IMPOSBICHHE HM3YYCHHBIX (DH3WYECKUX  SBICHUNA B
OKpY’)XKalollleM MHpe, B TOM 4HcCie (U3HYECKUE SBJIECHUS B IPUPOJIC:
MOBEPXHOCTHOE HATHKECHUE U KANWUISIPHBIE SBICHUS B MPHUPOJE,
KpUCTaJUIbl B mOpupone, wuznydyeHue CoJHIa, 3aMep3aHue BOJOEMOB,
MOpCKHe OpH3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, dJIEKTPHICCKUE
SBJICHUS B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MotoCOB, pOJIb MAarHUTHOTO MOJS IS KU3HU Ha
3emiie, MONSIPHOE CUSHUE, IPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIC CBOMCTBA (MpHU3HAKH) (PHU3HUUIESCKUX
SIBJICHUH;

OMUCHIBATh U3yYCHHBIC CBOMCTBA TN U (PU3UYECKUE SIBJICHUS, UCTIOJIb3YS
(u3nyeckre BEIWYUHBI (TEMIlepaTypa, BHYTPEHHSSI SHEPTUsI, KOJTUYECTBO
TEIJIOTHI, YJAEJIbHAs TEIUIOEMKOCTh BEIIECTBA, YJAEIbHAsA TEIUIOTa
IJIaBJICHUsI, yJAeNbHAs TeIUIoTa IapooOpa3oBaHus, yJeJbHas TeIioTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOro JCHCTBHUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJBHAsI BIAXHOCTb BO31yXa, JJIEKTPUYECKHU 3apsn,
CUJIa TOKA, JJIEKTPUUYECKOE HAIPsSKEHUE, COINPOTUBIIEHUE IPOBOJHUKA,
yACIbHOE  CONpPOTUBIEHWE  BeElleCTBa, paboTa U MOIIHOCTb
ANEKTPUYECKOrO0  TOKAa), NpPH ONHCAHMM TMPABWIBHO  TPAKTOBATh
(bu3nyeCKuil CMBICI KCIOJBb3YEMbIX BEJIUYMH, 00O3HAYEHUS U €IUHMIIBI
(bu3MYeCKUX BEIMYMUH, HAXOAUTh (OPMYJIbl, CBS3BIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEIWYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKkTepU30BaTh CBOMICTBa Tes, (PU3UUECKHE SBICHHUS U MPOLIECCHI,
WCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS MOJIEKYJIIPHO-KMHETUUYECKOM TEOpUU
CTpPOEHHUs BEIleCTBa, MPUHLHUI CYNEPHO3UIUU MoJied (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiia, 3akoH OMa i1 yJacTKa LEeNu, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpAaHEHUs] DJHEPruu, IMpU OTOM J1aBaTh
CJIOBECHYIO (DOPMYJUPOBKY 3aKOHA W 3aMUCHIBATh €r0 MaTeMaTUYeCKOe
BBIPAKEHUE;

OOBSCHATh (PU3MYECKHE MPOLECCHl M CBOMICTBA TEJl, B TOM YHUCJIE U B
KOHTEKCTE CHUTYyallMi NPAKTUKOOPUEHTUPOBAHHOTO XapakKTepa: BBIABIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1—2 JTOTHYECKUX
iaroB ¢ omnopod Ha 1—2 M3y4EeHHBIX CBOMCTBA (PU3UYECKUX SBJICHUM,
(U3HYECKUX 3aKOHOB WIIM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3anadyd B 2-3 JACUCTBUSA, HCIONb3YS 3aKOHBI U
dbopmybl, CBs3bIBaIONIME (DU3MYECKHME BEIMYMHBI: HAa OCHOBE aHajIu3a
YCHOBUSL 3aJladyd 3alMChIBaTh KPATKOE YCIOBHUE, BBISBIATH HENOCTATOK
JaHHBIX JUIsl pELIEHWs 3aJadd, BbIOMpaThb 3aKOHBI U  (POPMYIIBI,
HEOOXOJuMble Al €€ pelIeHUs, NPOBOAUTH pPacy€Thl M CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEMIMTh NPU TOMOIIH
(U3NYECKUX METOJOB, HCIOIb3Ysl ONHMCAHUE HCCIIEJOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE  IPEAIIOJIOKEHUE, OLEHMBATh IPABWIBHOCTh IOPsIKa
IIPOBEICHUS UCCIIEA0BAHUS, €JIaTh BBIBOJIBL;

MPOBOJUTH OMbBITHI 1O HAOMIOJNEHUIO (PU3NYECKUX SBICHUN WU
(U3HYECKUX CBOMCTB Tell (KaMWLISIPHBIE SBJICHHS, 3aBUCUMOCTb JTaBJICHUS
BO3/[yXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH IMPOLIECCa OCTHIBAHUS U
HarpeBaHWs MpPHU U3IYYEHUHM OT IBETa HU3Iydaromiei (MOrJIONIaromieil)
ITOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYPHI KUAKOCTH U
IUIOIAAN €€ TOBEPXHOCTH, DJJEKTpHU3alns Tel W B3aWUMOJCHUCTBHUE
DNEKTPUYECKUX  3aps0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJu3alldsl MArHUTHBIX IIOJIEW TIIOCTOSIHHBIX MAarHUTOB, JCHCTBUS
MAarHATHOTO TOJIA HAa NPOBOJHHUK C TOKOM, CBOWMCTBA JJIEKTPOMArHuTa,



CBOMCTBA DBJEKTPOJABUTATES IMOCTOSHHOTO TOKa): (POpPMYIUpPOBATH
IpOBEPSiEMbIE MPEATNIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUI0KEHHOIO
000pyI0BaHUs, OMUCHIBATH X0/ ONBITAa U (DOPMYJIUPOBATH BHIBO/IbI;
BBIIIOJIHATh ~ MPSAMbBIE  W3MEPEHHS]  TEMIEPATypbl,  OTHOCHUTEIbHOMN
BJIQXHOCTH BO3/lyXa, CHJIbl TOKA, HANPSDKEHHS C HCIOJIb30BAaHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYUKOB (PU3MUECKUX BEIMYUH, CPAaBHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
MPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEJIMYUHBI OT
Apyrod C  MCHOJB30BaHUEM MPSAMBIX HM3MEpPEHUN  (3aBUCUMOCTH
CONPOTHUBJICHUS IPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJHM IIONEPEYHOrO
CEUEHMSI U YACJIBHOIO CONPOTHUBIICHHS BEUIECTBA MPOBOJIHMUKA, CUIIbI TOKA,
UAYLIEr0 4Yepe3 MPOBOJAHMK, OT HANpsDKEHHs Ha  IPOBOJHUKE,
UCCJIEIOBAHUE TIOCIEOBATEIbBHOIO M NApaJUIEJbHOTO  COEIMHEHUN
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEOBaHHE, COOUpPATh YCTAHOBKY H
BBINIOJIHATh W3MEPEHHUs, Clenys MNpeJIo)KEeHHOMY IUIaHy, (UKCHUpPOBAThH
pe3ynbTaThl TOJYYEHHOM 3aBHUCHUMOCTH B BHUZAE TaOnul U TIpaduKoB,
JIeJ1aTh BBIBOJBI I10 PE3YyJIbTaTaM UCCIEAOBAHMS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHHUs (PU3NYECKUX BEIMUYMH (yAeJabHas
TEIJIOEMKOCTh ~ BEIIECTBAa, COMPOTUBIEHUE MPOBOAHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IUIAHUPOBATh M3MEPEHUs, COOUpPATh
HKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, CII€lysl MPEIOKEHHON MHCTPYKUUU, U
BBIYHCIISATh 3HAYCHHUE BEJINYUHBI,

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH IIpH paboTe € J1abopaToOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIMMBI JEUCTBUS HU3YyYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPON Ha HUX OmucaHusi (B TOM 4HCIE:
CUCTEMa OTOIUICHHSI JOMOB, TUTPOMETp, MapoBas TypOUHA, aMIEpMETD,
BOJIbTMETP, CUETYMK JIIEKTPUUECKOW 3HEPrUH, 3JIEKTPOOCBETUTEIbHBIE
npuOOpkl, HarpeBaTeIbHbIE AIEKTPONPUOOPH! (IPUMEPHI), IEKTPHUUECKUE
IPEIOXPaHUTENH, JIEKTPOMArHUT, FIEKTPOABUTaTENlb IOCTOSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBaxX (PU3MYECKUX SBJICHUM U HEOOXOAUMbBIE
(du3nYecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOWCTBA WM H3MEPUTEIIbHBIE
npuOoOpbl MO CXeMaM M CXEMAaTUYHbIM pUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JBUraTelb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTaBIATH CXEMbI AJIEKTPHUUYECKUX
Lenel ¢ MOoCIeA0BATENbHBIM U MAPAUIEIbHBIM COEIMHEHUEM 3JIEMEHTOB,
pasznuuasi ycJoBHbIe 0003HAUEHHUS FIEMEHTOB 3JIEKTPUUECKUX LIETel;



OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MH(POPMALKMIO O  IpHUMEpax)
IPAKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B IOBCEAHEBHOMN
KU3HU JUIs1 oOecrieyeHus: 0€30MacHOCTH NP OOpallleHuH ¢ MpubopaMu U
TEXHUYECKUMU YCTPOMCTBAMM, COXPAHEHHSI 3J0POBbSA M COOJIOACHUS
HOPM 3KOJIOTUYECKOT0 NIOBEJCHUS B OKPYIKAIOLIEN CPELE;

OCYIIECTBIATh MOUCK HMHPOpMALMK (PUINYECKOTO COAECpN aHUS B
HNutepHere, Ha OCHOBE HMEIOUMXCA 3HAHUM H IIYTEM CpaBHEHHUS
JOTIOTHUTENbHBIX ~ MCTOYHUKOB  BBIACNATH HMH(DOpMaALMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUMBON MIIM MOXKET OBITH HETOCTOBEPHO;
UCIIOJIb30BaTh MPU BBINOJIHEHWN Y4E€OHBIX 33JaHUIl HAyYHO-IOMYJISIPHYIO
JUTEPATYPY  (PU3UYECKOTO  COJEpKaHMs, CIPABOYHBIE MaTepHUalbl,
pecypcsl cety MIHTEepHET, BiIafeTh NpUEMaMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanusi HHGOPMALMU U3 OJTHOM 3HAKOBOW CHUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCHMEHHBIE M KpPAaTKHE YCTHBbIE COOOIIEHUS,
o000mass wHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COJEp)KaHUs, B TOM 4YHUCI€ MyOIMYHO NPEACTaBIATh PE3yIbTaThl
IIPOCKTHOW WJIM UCCIEAOBATEIbCKOW IEATEIBHOCTH, IIPU 3TOM T'PAMOTHO
UCIOJb30BaTh HW3YYEHHbI TMOHATUHHBIA ammapar Kypca (U3HKH,
CONPOBOK/JIaTh BBICTYIUICHUE MPE3CHTALNEN;

IpPU BBINOJHEHUU YYEOHBIX MPOEKTOB U HCCIAEAOBAHUN (PU3HUECKUX
IPOLIECCOB paclpeAesiaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHM C
IIOCTaBJICHHBIMU 3aJla4aMU, CIEIUTH 3a BBINOJHEHUEM IIJIaHA JEUCTBUN U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OLIEHUBaTh COOCTBEHHBIM BKIAJl B
NEATEIBbHOCTD IPYIIbI, BBICTPAMBATh KOMMYHHUKAaTUBHOE B3aMMOJICUCTBHE,
MPOSIBIISSt TOTOBHOCTH pa3peniaTb KOH(DIUKTHI.

K xoHIry o0yueHus B 9 Kkjacce nmpeMeTHbIE PE3yIbTaThl Ha 0230BOM YPOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh MOHATHSA: CHCTEMa OTCu€ra, MarTepuaibHas TOYKa,
TPAeKTOpPHs, OTHOCUTEILHOCTh MEXAaHWYECKOTO JBMKECHHS, Aehopmarius
(ympyras, mjgacTU4ecKas), TpPeHHe, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh U NEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEJO,
LEHTpP TSHKECTH TBEPJOrO TENa, pABHOBECHE, MEXaHUYECKUE KOJIEOAHUS U
BOJIHBI, 3BYK, WH(Pa3BYK H YJIbTPa3BYK, AJIEKTPOMArHUTHBIC BOJIHBI,
IKajga 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalIbHO30PKOCTD,
CHEKTPhl UCIYCKAHUA M TOTJIOIIECHUS], anb(a, 0eTa- U raMMa-u3IIy4eHus,
W30TOIIBL, SIAEPHAS] SDHEPIETHKA;

paznuyath sBJI€HUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JIBUKEHUE, DPABHOYCKOPEHHOE TNPSIMOJIMHEHHOE ABUKEHUE, CBOOOIHOE
NajJieHUue TeJl, PABHOMEPHOE JIBHXKEHHE MO OKPY>KHOCTH, B3aUMOJICHCTBHE



TeJ, pEaKTUBHOE ABIKEHHE, KojeOaTelbHOE IBM)KEHME (3aTyXarwollue U
BBIHY>KJICHHBIE KOJIeOaHUs1), pe30HAHC, BOJHOBOE JIBIJKEHHE, OTPaKEHUE
3BYyKa, MPSIMOJIMHEWHOE pacnpoCTpaHEHUE, OTPAKEHUE U MPETOMIICHHE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE OEIOro CBeTa B
CHEKTP M CJOXKEHUE CHEKTPAIbHBIX IIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAasl PaJUOAKTHBHOCTh, BOSHUKHOBEHUE JMHEWYATOIO CIIEKTpa
U3ITy4YEHHUsI) IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SIBJICHUE;

pacrno3HaBaTh TMPOSBICHHE HM3YyUYEHHBIX (U3MUECKUX  SABJICHUH B
OKpy»XaromeM Mupe (B TOM 4YHcie (u3nyecKkue SBICHUS B TMPUPOJIE:
MPWINBBI U OTIUBBI, ABMKEHUE T1aHET COTHEYHON CHUCTEMbI, PEAKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB IKUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBL, I[yHAMH, 3XO0, LBETa TeJ,
ONTUYECKHE SIBICHUS B TPHUPOAE, OMOJIOrMYECKOe NEHWCTBUE BHUIUMOIO,
yabTpadUOIETOBOTO W PEHTIC€HOBCKOIO M3JIyYEHHH, €CTECTBEHHBIN
PaAMOAaKTUBHBIN (POH, KOCMHUYECKHE Jy4YHd, PaJUOAKTUBHOE H3IIyUEHHUE
MPUPOJHBIX MHUHEPAJIOB, [JEUCTBUE PAJAMOAKTUBHBIX U3JIYYEHUNH Ha
OpraHu3M 4eJioBeKa), MpHU ATOM MEPEBOAUTH MPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBA (MpPU3HAKH) (PU3UUECKUX
SIBIICHUIA;

OIKCHIBaTh MU3yYEHHbIE CBOICTBA Te€N U (PU3NUECKHUE SIBICHUS, UCTIOIb3Ys
¢bu3nueckue BEIUYUHBI (CpENHSsS W MIHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOpEHHE, NEepeMeIleHUue, MyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHUS, CWia YNPYrOCTH, CUJa TSKECTH, YCKOPEHHE
cBOOOJHOTO TMAJEeHMs, BEC Telld, HUMIYJIbC Tela, HMIIYJIbC CHIIBL,
MexaHuveckas paboTa M MOIIHOCTb, MOTEHIMAJIbHAS DHEprus Tea,
MOJHATOrO HaJ TMOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHASI YHEPTUsl CKATOU
NPYKWHBI, KHUHETHYECKas SHEprus, IOJHAas MEXaHW4YecKas >SHEeprus,
NEePUOJ U 4acToTa KojeOaHuM, UIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTellb MPEeTOMIICHHS CPEeibl), IPU ONMHUCAHUU
MpaBUIBHO TPAaKTOBaTh (U3HUECKUI CMBICT MCHOJIb3YEMbBIX BEIUYMH,
0003HAaYEHUs1 M €IUHULBl (PU3MYECKHX BEIUYHMH, HAXOJIUTh (OPMYJIbL,
CBSI3BIBAIOIIME JAHHYIO (DU3UYECKYIO BEJIMYUHY C JIPYTUMH BEIHMUYMHAMU,
CTPOUTH TpapUKN U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;
XapaKTepu30BaTh CBOWCTBA TN, (U3MYECKUE SIBICHHUS U TIPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs DHEPruH, 3aKOH BCEMHUPHOIO TATOTEHHS,
NPUHLUI CYNEPIO3UIHMH CHWJI, NPUHLUUI OTHOCUTEIbHOCTH [ amwies,
3aKOHbl HbIOTOHA, 3aKOH COXpAaHEHUSl MMITYJIbCA, 3aKOHBl OTPA)XKEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsI0BOTO U MACCOBOTO YUCEN



IpU SJACPHBIX PEAKIUAX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIIUCBIBATh €r0 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSACHATh (PU3MUYECKHE MPOLECChl M CBOICTBA TN, B TOM YHUCJIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOI'O XapaKTEPa: BBISBIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 2—3 JTOTHYECKUX
IIaroB C OMOpoM Ha 2-3 M3y4YEHHBIX CBOICTBA (U3NYECKUX SIBICHUH,
(bU3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3adadd  (omMparolmupecs Ha cucteMy u3 23
YpaBHEHHUI), UCTIONB3YsI 3aKOHBI U (OPMYJIbI, CBSI3bIBaIOIINE (pU3NUECKHE
BEJIMUMHBL: HAa OCHOBE aHallM3a YCJOBHS 3a/ladd 3alHChIBaTh KpaTKOe
YCJIOBHE, BBISIBIISATh HEJOCTAIONIME WM U30BITOYHBIE JTAHHBIE, BHIOMPAThH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JUIsl PELIEHUS, TPOBOJUTH PACUETHI U
OLICHWBATh PEATUCTUYHOCTh TMOJYYEHHOrO 3HaueHus (u3nueckoi
BEJIMYUHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEMIMTh NPU T[OMOIIH
(U3MYECKUX METOJOB, HCIOJIb3ysl ONHMCAHUE HCCIECJOBAaHUS, BBIAEIATH
IIPOBEPSEMOE  IPEANOJIOKEHUE, OLICHUBAaTh MPABWIBHOCTH MOPsIKa
NPOBEJCHUS  UCCIEJOBAHUSA, JE€JIaTh  BBIBOJbI, HMHTEPHPETUPOBATH
pe3yNbTaThl HAOIIOACHUI U ONBITOB;

IPOBOJIUTH OMNbBITBI IO HAOMIOJECHUIO (PU3NYECKUX SBJICHUH WIH
¢buznyecKkux CBOWCTB TeN (M3y4deHHE BTOpOro 3akoHa HproTOHa, 3akoHa
COXPaHEHUsl HHEPrHM, 3aBUCHUMOCTh IEpHUOAA KOJeOaHUM NpyKMHHOTO
MasTHHUKA OT MAacchl Tpy3a U >KECTKOCTU NPYXKUHBI U HE3aBUCUMOCTb OT
aMILUTUTYbl MaJIbIX KOJ€OaHUM, MPAMOJIIMHEHOE PacCIpPOCTPAHEHUE CBETA,
pa3ioxeHue Oeloro CBeTa B CIEKTp, M3YYEHHE CBOMCTB M300pakKeHUs B
IUIOCKOM 3€pKajie U CBOWMCTB HM300pakeHHs NpeaMeTa B coOuparolei
JUH3€, HAOJIOJEHUE CIUIOIIHBIX M JMHEHYaThIX CHEKTPOB H3IIyUYECHHS):
CaMOCTOATENIBHO COOMpaTh YCTAaHOBKY M3 HM30BITOYHOrO Habopa
o0Opy/nOBaHUS, ONHUCHIBaTH XOJ ONbITA W  €ro  pe3yJbTaThl,
(GopMyIIMpPOBATH BBIBOJIBI;

MPOBOJUTH MPU HEOOXOJUMOCTH CEPUIO MPSAMBIX U3MEPEHUM, ONpeaAesss
CpelHEee 3HAaYeHHEe HU3MepAeMOl BeIMYMHBI ((OKYCHOE pacCTOsHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp cmocoba MW3MepeHus
(M3MepUTENbHOTO IPHbOpa);

MPOBOJUTh MCCIEOBAaHUE 3aBUCUMOCTEH (PU3WYECKUX BEJIMYUH C
UCIIOJIb30BAaHUEM IMPSIMBIX HU3MEPEHUI (3aBUCHUMOCTh IMYTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM JIBI)KEHUHM 0€3 HadyallbHOM CKOpPOCTH, Mepuoja
Kose0aHUIl MaTeMaTH4YeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH
yria OTpaK€HUs CBETa OT yIJia MaJeHUs U yrja MpejoMJIeHUs OT yria



NaJieHus): IUIAHUPOBAaTh HCCJIENOBAaHUE, CAMOCTOSTENBHO COOMpPATh
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl IOJIYYEHHON  3aBUCHMOCTH
(dbu3nYecKnX BEIWYUH B BUJE TAOMUIl M IpadUKOB, JeJaTh BHIBOABI IO
pe3yJbTaTaM HCCIeA0BaHNUS;

IPOBOJAUTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIUYUH (CperHss
CKOPOCTh M YCKOPEHHE Tejla TMpPU PABHOYCKOPEHHOM JIBHXKEHHH,
YCKOpPEHHE CBOOOJHOIO MaJeHUsl, KECTKOCTh MPY>KUHBI, KOIDPUIUEHT
TPEHHUS CKOJBKEHHS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa MU
nepuoa KojeOaHuM MaTeMaTHYecKoro W MPYKUHHOTO MAasTHUKOB,
ONnTHYECKas CWia coOuparonieil JIMH3bL, PaAUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh IKCIEPUMEHTANIBHYIO YCTAaHOBKY H
BBITIOJHATh U3MEPEHHUS, CIEAYys NMPEIOKEHHON WHCTPYKIUU, BBIYHCISATH
3HAUEHWE BEJIMYMHBI U aHATU3UPOBATH MOJIYYCHHBIC PE3YIbTaThl C YUETOM
3aJIaHHOM TOTPEIIHOCTH U3MEPEHUI;

coOJII01aTh MpaBUjIa TEXHUKN 0€30MaCHOCTH IpH paboTe C J1abopaTOpHBIM
000pyI0BaHUEM;

pa3inuyaTh OCHOBHBIE TPU3HAKM H3YYEHHBIX (DU3MUECKUX MOJEIIEeH:
MarepuaibHas TOYKa, a0CONIOTHO TBEPJOE TENO, TOUYCHYHBIH HCTOUYHUK
CBETa, Jy4, TOHKAas IIMH3a, TUIAHETapHas MOJEIbh aTroMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SJIpa;

XapaKTepu30BaTh TNPUHIMIBI  JCHCTBUS HW3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HAa HX OMUCaHUA (B TOM YHCIE:
CIUIOMETp, MOATYUKH TIOJOKEHHUS, PACCTOSHUSI M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, TMEepHCKom, ¢oToanmapar, ONTHUYECKHE CBETOBOIBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuiabcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBAaX (PU3WYECKUX SBIEHUH M  HEOOXOoauMble  (PU3NUYECKUE
3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMbI M CXEMAaTHUHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBbHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOIIECCOB
Py pEeHIeHUH Y4YeOHO-IIPAKTUYECKUX 3aad, ONTUYECKHE CXEMBbI IS
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie U cCOOMparouei JIMH3E;
OPUBOIUTH  MpUMEpPbl  (HAXOAWTh  WHGPOPMALMIO O  MpHUMEpax)
MPAKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KHU3HU U1l oOecTieueHus: 0€30MacHOCTH MPU OOpAIlIeHUH ¢ TIPUOOpaMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS W COONIOJCHUSA
HOPM IKOJIOTUYECKOTO TOBEICHHSI B OKPY’KaIOIIEH Cpeie;

OCYIIECTBJIATh TMOUCK HHpOpManuu (U3HUECKOTO COJEpKaHHUS B
HNuTepHeTe, camocTOsSTENBHO (POPMYIIHPYs OMCKOBBINA 3aMpOC, HAXOAUTD



MyTH ONpEeNIeHUs] JOCTOBEPHOCTH IMOJYyYeHHON MH(OpMalMU Ha OCHOBE
MMEIOIUXCS 3HAHUM U JOIOJHUTEIBHBIX UCTOYHUKOB;

MCII0JIB30BaTh MPHU BHIIIOJIHEHUH YYE€OHBIX 3aJaHUI HAyYHO-MOMYJISPHYIO
JUTEPATYPY  (PU3UYECKOIO  COJEpKAaHMs, CIPABOYHBIE MaTepHabl,
pecypesl cety MIHTEepHET, BiiafeTb NpuéMaMyu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusl HHPOPMALMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE U YCTHBIE COOOIIEHHS HA OCHOBE
uH(pOpMAIMU W3 HECKOJIbKUX HCTOYHHKOB (PU3NYECKOTIO COJEpKAHMS,
nyOJIMYHO MPEACTABIATh Pe3yIbTaThl IPOEKTHOM MIIM UCCIIeI0BATENbCKON
NEATEIBbHOCTH, IPU 3TOM TIPaMOTHO  HCIIOJIb30BaTh  M3YYCHHBIN
NOHATUUHBIM anmapar u3ydyaeMoro pasiaena (U3UKM U CONPOBOXKAAThH
BBICTYIUICHHE Mpe3eHTaleil ¢ Y4ETOM OCOOEHHOCTEW ayIauTOPHUH
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
KoHTpobHBI IIpakTHYeckue
n/n NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
e padoThbI padoTsI
pecypchl
Paznen 1. ®usnka u €€ poJib B NO3HAHUM OKPYKAKIIEr0 MUPa
bu6mmoreka [{OK
1.1 O - 2
13HKa - Hayka 0 npHpoie https://m.edsoo.ru/7f416194
but6mmoreka [JOK
1.2 DH3HHCCKHE BENHHHbI 2 ! https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYUYHBIN METO/]T TO3HAHUS 2 1 bubmorexa HOK
' Y g https://m.edsoo.ru/7f416194
Hroro no pazgeny 6

Pa3znen 2. HepBOHa‘laJIbeIe CBE€JICHHUSA 0 CTPOCHUH BelLLIECTBA

2.1 CrtpoeHue BelecTa 1 bubmorera [JOK
’ p m https://m.edsoo.ru/7f416194
27 JIBM>KEeHUE U B3aUMOJICHCTBUE YACTHI] 5 1 bubmuoreka [{OK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2. A 2
3 TPETATHRE COCTORHI Betmectsa https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Pa3nen 3. /IBu:keHne U B3anMoOeiiCTBHE TeJl
3.1 MexaHndeckoe JBIKCHUE 3 bubmmotera [JOK

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




bu6nmoreka [JOK
3.2 HMrepuums, macca, IoTHOCTS 4 ! https://m.edsoo.ru/7f416194
bu6nuorexa [JOK
3.3 Cuna. Bungt cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. /laBjienue TBEPABIX TeJ, :KUAKOCTEN U ra3oB
41 [asnenue. [lepenaya nasineHust TBEpAbIMU 3 bubmuorexa [[OK
' TEJIaMH, )KUOKOCTIMHU U ra3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.2 JlaBneHue KHIKOCTH > https://m.edsoo.ru/7f416194
bubmuoreka [{OK
4.3 ATmocepHoe aBIeHHe 6 https://m.edso0o.ru/7f416194
44 JlelicTBUE )KUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnmnorexa [JOK
' B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nes 5. PaGora m MOIIHOCTB. JHeprus
bubnuoreka [JOK
>1 Pabora n momoCTE 3 ! https://m.edsoo.ru/7f416194
bubmnoreka [HOK
32 Hpoctere Mexanm3Mel > ! https://m.edsoo.ru/7f416194
bubnnoreka [HOK
>3 Mexanuueckas sHeprus 4 ! https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 12




8 KUIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
HauMeHoBaHuHe pa3/iesioB U TeM uudposbie
Ne i/m P KonrtpoJsbnbie | IIpakTnyeckue (g )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoTbI padoThI
pecypchl
Pa3pnen 1. TenuioBble siB1eHUs
1.1 CrtpoeHue u CBOMCTBA BEIIECTBA 7 Bubnmorexa IIOK
' P - https://m.edsoo.ru/7f4181ce
but6mmoreka [{OK
1.2 Teruiosbie nporeccer 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3nes 2. DiekTpu4ecKue H MATHUTHBIE SIBJICHUS
DNeKTpUYECKHe 3apsiibl. 3apsyKEHHBIE Tella bubnmorexa [JOK
2.1 . 7 1
U UX B3aUMOJICHCTBHEC https://m.edsoo.ru/7f4181ce
. . bubnuotexa [JOK
2.2 [TocTOSHHBIN JIEKTPUUECKUN TOK 20 1 7 hitns:/m.edsoo.ru/TFA18 1ce
but6mmoreka [{OK
23 MarsuTHbIE ABICHHS 6 ! 13 https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
24 SEKTPOMATHHTHAS HHILY KUK 4 https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 3 14.5




9 KUIIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m KonrtpoJsbnbie | IIpakTnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoTbI padoThI
pecypcbl
Pazgea 1. Mexannuyeckne siBJIeHUs
11 MexaHn4ecKkoe JIBMKEHUE U CTIOCOOBI €T0 10 | bubmuoreka [JOK
' OTNMUCAHUS https://m.edsoo.ru/7f41a4a6
bu6nuoreka [JOK
1.2 B3aumopeiicTBue Te 20 1 3
MMOACHCTBAC TEI https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
1.3 3aKOHBI COXpaHe 10 3
KOHBL COXPATICHHs https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Pazgea 2. Mexannuyeckue KojJge0aHUs U BOJHBI
bubmmoreka [{OK
2.1 M 0 7 3
CXAMMHACCIUT KOMCOAHIA https://m.edsoo.ru/7f41a4a6
but6mmoreka [{OK
2.2 M .3 8 1 3
CXAHITICCKHC BOTHRL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DieKTpoMarHuTHOE 1M0J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DIEKTPOMAarHuTHOE MOJE U 6 5 bubnuorexa [JOK
' JJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3znen 4. CBeToBbIe IBJIEHUS
4.1 3aKOHBI PacIpOCTPaHEHHUSI CBETA 6 2 bubnuotexa [JOK




https://m.edsoo.ru/7f41a4a6

but6mmoreka [{OK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 httns://m.edsoo.rw/7f4 1adat
but6mmoreka [JOK
4.3 Paznoxenue 6e10ro cBETa B CIEKTP 3 2 hits://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Pa3nen 5. KBanTOBBIE SIBJICHUSA
bubmuoreka [JOK
5.1 Hcnyckanue u norjioneHrne cBeTa arToMOM 4 1 hittps://m.edsoo ru/7f41 ada6
bu6nuoreka [JOK
32 Crpoenne aTomHoro spa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
>3 FLnepHEIe peakiun 7 ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3zgea 6. [loBTopuTEIbHO-00001IaK0IMIA MOAYJIb
6.1 [ToBTOpEHME u 00001IeHNE COAEPKAHUS 9 5 bubmuoreka [{IOK
' Kypca Gpu3uku 3a 7-9 kmacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




YYEBHO-METONYECKOE OBECIHHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOJNYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HMHTEPHET https://resh.edu.ru/subject/28/
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