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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOIO o0OIero oOpa3oBaHus
COCTaBJICHa HAa OCHOBE IOJIOKEHUU M TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00Opa30BaTEIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a Takxke ¢ yuétoM (penepanbHON paboueit mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «dusukay.

Copepxanue mnporpaMMmbl 1O (HU3UMKE HAMpaBlIeHO Ha (QOpPMUPOBAHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOY4YalOMIMXCA W OpraHU3alui0 HM3yYEHHUS
(Gu3MKK Ha JeSITeNbHOCTHOW OCHOBE. B mporpamme mno ¢usuke yyuThIBaroTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzaunuu Tpeboanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00y4YeHHs], a TAKKe
MEXIPEIMETHbIE CBA3M E€CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOT'O 00111eT0 00pa30BaHMsl.

[Iporpamma no ¢gu3uke ycTaHABIMBAET paclpesiesieHne yueOHOro Marepuana
no rogaMm o0yuyeHus (1o Kjiaccam), MpeasiaraeT NPUMEPHYIO MOCIIe0BATEIBHOCTD
U3Y4YEeHHs] T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHs MPEAMETHOrO COJEpKaHUS U
yuéTe BO3PaCTHBIX OCOOEHHOCTEH 00yUYarOIIMXCSl.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ LETBI0 OKa3aHUS METOIUYECKOMN
MIOMOIIY YYUTENIO B CO3[JaHUU paboyeil mporpaMMbl 1o y4eOHOMY MpPEIMETY.

duszrka SBISETCS CUCTEMOOOPA3YIOIUM ISl €CTECTBEHHOHAYYHBIX YUEOHBIX
PEIMETOB, TOCKOJbKY (U3WYECKHUE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB H
SBJICHUH, W3ydyaeMbIX XUMHEH, OuWosorued, acrpoHomued u ¢GU3HIECKOU
reorpagued, BHOCHUT BKJIaJ B  €CTECTBEHHOHAYYHYIO KapTUHY MHpa,
npenocTaBiIsieT Haubosee sICHble 00pasibl MPUMEHEHUS HAydyHOTO METOoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYCHHsI TOCTOBEPHBIX 3HAHUN O MUPE.

Onna w3 TIIABHBIX 3a1ad (DU3WYECKOro 0Opa3oBaHMsI B CTPYKTYpE OOIIEro
o0pa3oBaHus COCTOUT B (POPMUPOBAHMH €CTECTBEHHOHAYYHOW TPAMOTHOCTH H
MHTepeca K HayKe y 00y4Jarouuxcs.

W3yuyenue ¢usnkun Ha 0a30BOM ypOBHE MpEIIOJaracT OBJAJCHHE
CIIEIYIOUIMMU KOMIETEHTHOCTSAMHM, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUHYIO
IPaMOTHOCTB:

e HAYYHO OOBSCHSTDH SIBICHUS;

e OLICHUBAThH U TIOHUMATh OCOOEHHOCTH HAYYHOI'O MCCIIEIOBAHUS;

e IHTEPIIPETUPOBATH JAHHBIE M HCIOJIb30BaTh HAYYHBIE J0KA3aTeNbCTBA IS
MIOJIY4E€HHSI BBIBOJIOB.

Henn wusydeHus (GU3NMKH HA YPOBHE OCHOBHOTO 00IIero o0Opa3oBaHUS
onpenenensl B KoHuenuuu mnpenojaBanusi ydeOHoro mnpeamera «®Pusuka» B
oOpa3zoBaTeibHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pealn3yrOUUX
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE IMPOTPAMMBI, YTBEPKIAEHHON  peElIeHHEM



Komnernn Munucrepcrsa npocseiienust Poccuiickoit denepanuu (mpoTokoa ot 3
nexadps 2019 r. Ne [1K4BH).

Ieaun nzyyenus pusuku:

e MpPUOOpETEHHE HHTEpeca U CTPEMJICHUs OOydYaromuxcs K HaydyHOMY
W3YUYECHUIO TIPUPOJBI, Pa3BUTUE WX HMHTEJUICKTyaIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPECTABICHUI O HAYYHOM METOJE€ MO3HAHUA U (POpMUPOBAHHE
MCCJIEeI0BATEIBCKOIO OTHOLIEHHUS K OKPY/KAIOUIUM SIBICHUSIM;

e (opMHUpOBaHHE HAyYHOIO MHMPOBO33PEHMSI KakK pe3yibTaTa H3yYEHUs
OCHOB CTPOEHHS MaTepuu U (PyHITaMEHTAIBHBIX 3aKOHOB (PU3UKU;

e (opMupoBaHHE TPEIACTABICHUN O PO (PUBHKU IS Pa3BUTHS JAPYTHUX
€CTECTBEHHBIX HaYK, TEXHUKHU U TEXHOJIOTUH;

e pa3BUTHE  TNPEJICTABIEHUH O  BO3MOXHBIX  chepax  Oynyueit
npodeccuOHaIbHOM JESTENbHOCTH, CBSI3aHHOM ¢ (U3MKOM, TOJArOTOBKA K
JanbHeieMy oOy4eHHIO B ’TOM HANpaBICHUU.

JlocTkeHue 3TUX 1efied mporpaMMbl MO (U3MKE Ha ypOBHE OCHOBHOTO
o01rero 00pa3oBaHusi 00ECEYNBACTCS PEIICHUEM CIEAYIONUX 3a4a4:

e MpUOOpPETeHHE 3HAHUW O JIUCKPETHOM CTPOEGHHMH  BEIECTBa, O
MEXaHUYECKHUX, TeIIOBBIX, JIEKTPUUYECKNX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;

e TMPHUOOpETEHHE YMEHMUU OIHUCHIBATH U OOBICHATH (PU3NYECKUE SIBICHUS C
UCIIOJIb30BAHUEM TOJYyUYECHHBIX 3HAHUH;

e OCBOCHHE METOJOB pEIICHHUS TMPOCTEHIIMX pacuy€THBIX 3a7ad4 ¢
UCIIOJIb30BAHUEM bu3nuecKnx MOJIeTIeH, TBOPUYECKHUX u
IPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

e pa3BUTHE YMEHUI HAOIIOJATh MPUPOHBIC SBICHUS U BBIMOIHATH OMBITHI,
nabopaTopHbie pabOThl U SKCIEPUMEHTAIbHBIE UCCIIEIOBAHUS C UCTIOIb30BaHUEM
U3MEpUTETBHBIX TPHUOOPOB;

e OCBOCHHE TPUEMOB PabOTHI ¢ MHOpMaNKeE (PU3NUESCKOTro CoaepKaHUs,
BKJIIOYass HMHGPOPMAIMIO O COBPEMEHHBIX JOCTHIKEHUSX (U3UKU, aHaIu3 W
KPUTUYECKOE OlICHUBaHNE NHPOPMAIINH;

e 3HAKOMCTBO CO cepamu MpohecCUOHATHHON NESITEIbHOCTH, CBA3aHHBIMHU
Cc (¢U3MKOW, U COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAHHBIMH Ha OCTHKCHHSIX
buznuecKkon HayKu.

Ha w3ydenne ¢usmku (0a30BbI ypOBEHb) Ha ypOBHE OCHOBHOTO OOIIEro
oOpazoBanus otBoAuTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Henemo), B 8
KJacce — 68 4acoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B HEJENIO).

[Ipennaraemsiii B mporpamMme o (hU3MKe MepeueHb JIa0OpaTOpPHBIX padoT U
OMBITOB HOCUT PEKOMEHIATENIbHBIM XapaKTep, YUUTENb JeIaeT BHIOOP MPOBEACHUS
1a00paTOpHBIX PabOT W OMBITOB € YYETOM HMHAUBUIYATBHBIX OCOOEHHOCTEH
00y4Jaromuxcs, COUCKa SKCIEPUMEHTANBHBIX 3aJaHUM, MpeJJIaraéMblX B paMKax
OCHOBHOTI'O T'OCYAApCTBEHHOI'O 3K3aMEHa 110 (PU3HKE.



COAEPXAHUE OBYUYEHUA
7 KIIACC

Pasznen 1. ®u3uka u e€ poJib B IO3HAHNH OKPY/KAIOLIEro MUpA.

®usuka — Hayka o npupone. SIBienus npuponbl. PuU3NYECKUE SABICHUSA:
MEXaHWYECKUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckue BeaMuMHbL. M3mepenue ¢usndyeckux BenuuuH. DPusznueckue
npubopsl. [lorpemnocts u3mepennit. MexxayHapoaHasi cucTemMa eauHHIIL.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HAyKHM HW3Yy4yaloT MPUPOIY.
EcTecTBeHHOHAYUYHBIM METOJ] MO3HAHUS: HAOJIOJEHUE, TOCTaHOBKA HAYYHOTO
BOMPOCA, BBIJBUKEHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
Habmonaemoro sBieHus. Onucanue GU3NUecKuX SBJICHUN ¢ TOMOIIBIO MOJENEH.

Jemoncmpayuu.

1. MexaHU4yecKue, TEIUIOBbIE, DJIEKTPUYECKHUE, MAarHUTHBIE, CBETOBbBIC
SIBJICHUSL.

2. ®uznueckue NpubOPHI U MpoLEaypa MPSIMbIX U3MEPEHUN aHATOTOBBIM U
U (GPOBBIM TPUOOPOM.

Jlabopamopnuie padbomot u onvimot.

Omnpenenenne NeHb ASIEHUS Kbl U3MEPUTENILHOTO pudopa.
N3mepenne paccTOSTHUN.

N3mepenne 00bEMa KUIKOCTH U TBEPAOTO Tea.

Omnpenenenue pasMepoB MaJIbIX TEIN.

5. HM3mepeHue TtemmepaTypbl IpH IOMOIIM >KUJIKOCTHOIO TEPMOMETPA U
JATYMKA TEMIIEPATYPHI.

Eal A

6. IlpoBenenue ucciaegoBaHUsS MO MPOBEPKE THUIIOTE3bI: AAIBHOCTH MOJIETA
HIapyKa, MyImeHHOT0 TOPU30HTATILHO, TEM OOJIbIe, YeM OO0JIbIlIe BHICOTA MTyCKa.

Paznea 2. IlepBoHayajibHbIe CBeJIEHHMSI 0 CTPOCHHHU BellecTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJIbl, HX pa3Mepbl. OIbITHI,
JIOKA3bIBAIOILINE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBr>keHne dacTul BemiecTBa. CBA3b CKOPOCTU JIBMDKEHUS YAaCTHI] C
Temmneparypoil. bpoyHoBckoe nBwkenue, nuddysus. BzaumopeiicTBue wactuil
BEILIECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSHUS BELIECTBA: CTPOEHHE T'a30B, KUJIKOCTEU M TBEPABIX
(kpucTtaminueckux) Teia. B3auMOCBSI3b MEXy CBOWCTBaAaMHU BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHHUSIX M MX aTOMHOMOJIEKYJISIPHBIM cTpoeHneM. OcOOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI.

Jemoncmpayuu.

1. HaGmrogeHue O6pOYHOBCKOTO JBHXKCHUSI.

2. HaGmonenue nuddysun.



3. HaOmionenue  sABieHHMH,  OOBICHAIOIIMUXCS  NPUTSDKEHUEM WU
OTTAJIKUBAHUEM YACTHIl BEILIECTBA.

Jlabopamophuie padomot u onvimot.

1. OneHka JaMaMeTpa aroMa METOAOM DPsIoB  (C  HMCHOJIb30BaHUEM
dotorpaduii).

2. OnpIThl IO HAOTIOJEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

3. OnbIThI IO OOHAPYKEHUIO IEUCTBUSI CHII MOJIEKYJIIPHOTO IPUTSIKEHUS.

Pa3nen 3. /IBu:kenue u B3anMoieiicTBUe TeJl.

MexaHnnueckoe [BH)KEHUE. PaBHOMEpDHOE M HEPAaBHOMEPHOE JIBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh NP HEPABHOMEPHOM JIBH)KEHUU. Pacdé€Tr mytu u
BPEMEHH JIBUKEHUS.

SBneHne wHepuMM. 3aKOH MHEpUMU. B3anmoneicTBue Ten Kak NPUYUHA
U3MEHEHUS CKOPOCTH [JBWKEHUS Tel. Macca Kak Mepa HWHEpPTHOCTH Telna.
[InoTHOCTH BemecTBa. CBA3b IUIOTHOCTU C KOJUYECTBOM MOJIEKYJ B EIUHHIE
00BéMa BelecTna.

Cuita Kak xapakTepucTHKa B3auMozehcTBus Ten. Cuila ynpyroctTd M 3aKoH
I'yka. M3MepeHne cuiibl ¢ MOMOIIBIO IHUHAMOMETpA. SIBIEHHE TATOTEHUS U Cuja
TshkecTd. Cuia TSKECTH Ha Apyrux miaHerax. Bec rena. HeBecomocTs. Cnoxkenue
CWJI, HAPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTByromas cuil. Cuiia TpeHUs.
TpeHue CKOIbXKEHUS U TPEHUE ITOKOsl. TpeHne B IPUPOJE U TEXHHUKE.

Jemoncmpayuu.

HaGmronenre MexaHU4ecKoro TBUXKEHUS Tea.

N3mepenune ckopocTy NPSIMOJIIMHENHOTO JIBUKECHUS.
HaGmonenuie siBieHUsT HHEPIIUH.

HaGmonenne n3MeHeHUs1 CKOPOCTH TIPU B3aUMOJICHCTBHH TElL.
CpaBHeHuE Macc Mo B3aUMOJICHCTBUIO TEIL.

o ak wn P

CiioxeHue CuJl, HalpaBJICHHBIX MO OJHOM MPSIMOM.

Jlabopamopnuie pabomot u onvimot.

1. OnpeneneHue CKOPOCTH PaBHOMEPHOTO JIBMKEHUs (IIapHKa B KUIKOCTH,
MOJIEIIN AJIEKTPUUECKOT0 aBTOMOOWIISI M TaK Jajiee).

2. OrmpeneneHue cpelHEd CKOPOCTH CKOJBKEHHS OpycKa WM IIapuka o
HAKJIOHHOM TIOCKOCTH.

3. OmnpeneneHne MIOTHOCTU TBEPIOTO TeNA.

4. OnbIThl, JEMOHCTPUPYIOIIHE 3aBUCHMOCTH PACTKEHHUA (IedopMarinm)
MPYKUHBI OT MIPUTIOKEHHOMN CHUJIBI.

5. OmnbIThI, J€MOHCTPUPYIOLINE 3aBUCUMOCTb CHUJIbl TPEHHS CKOJIbKEHHS OT
BECa TEJla U XapaKTepa COMPUKACAKOINXCS TOBEPXHOCTEM.

Pa3nea 4. JlaBjieHue TBEPABIX TeJI, dKUAKOCTEH U ra3oB.

Hasnenue. CriocoObl yMEHBIIECHUS U YBEJIMUEHUs AaBieHus. [laBiieHue rasa.
3aBUCUMOCTh JaBJiEHUS Traza OT 00bEéma, Temmeparypsl. l[lepenaua naBieHus
TBEPABIMMU TEJIAMH, KUAKOCTAMU W ra3zamu. 3akoH [lackams. ITHeBMaTmueckue



MaluHbl. 3aBUCUMOCTb JaBJICHHS >KUIKOCTH OT TIIyOMHBL. ['HMIpocratnyeckuii
napanokc. Coobmiaromuecs cocyasl. ['uapaBinueckue MEXaHU3MBbI.

AtMmocdepa 3emnn u atMmochepHoe AaBieHue. llpuumHbBl cyliecTBOBaHUS
Bo3aymHOM oOonouku 3emnu. Omnbit Toppuuennu. M3mepenue atmocdepHOro
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTo JIaBJIEHUSI OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 115t U13MEpeHust aTMOCHEPHOro TABICHUSI.

JlelicTBrE )KUAKOCTH U ra3a Ha IOIPYKEHHOE B HUX TeJI0. BelTakuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JIaBJIIEHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.
Coobmaromuecs cocyabl.
I'mppasinueckuii npecc.

ok~ w e

[IposiBneHue necTBUsS aTMOC(HEPHOTO JIABIICHHUS.

6. 3aBUCHMOCTh BBITAJIKUBAIOIICH CHJIBI OT 00BEMA MOTPYKEHHOW YaCTH
T€Ja U TUIOTHOCTH KUKOCTH.

7.  PaBEeHCTBO BBITAJIKUBAIOUICH CUJIbI BECY BHITECHEHHOM KUKOCTH.

8.  YcioBue miaBaHus TEJ: MJIaBAHUE WJIM MOTPYKEHHUE TEJl B 3aBUCUMOCTH
OT COOTHOIIICHUA TJIOTHOCTEMN TeJa U KUAKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. UccnenoBanue 3aBUCMMOCTH Beca Tesia B BOJIE OT 00bEMa MOTrpyKEHHOU B
KUJKOCTh YaCTH TeJa.

2. OnpenesieHUe  BBITAIKUMBAKOUIEH  CHJIbI, JCUCTBYIOLIEH Ha  TEJo,
MOTPYKEHHOE B KUIKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIICH CHJIbI, JICHCTBYIOIIEH HA TEIIO
B KHUJKOCTH, OT MaccChl Teja.

4. OnpIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb  BBITAJIKHUBAIOLIEH  CHJIBI,
JEHCTBYIOIIECH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHOU B JKHJIKOCTh YaCTH
T€JIa U OT INIOTHOCTH KUIKOCTH.

5. KoHCcTpynpoBanue apeomerpa WM  KOHCTPYMPOBAHHUE JIOJKM U
OIpeAeIICHUE €€ TPYy30NO0ABEMHOCTH.

Paznen 5. PaGora u MOIIHOCTb. DHEpPrusi.

Mexanndeckasi pabota. MOIITHOCTb.

[IpocThie MeXaHWU3MBI: pblYar, OJIOK, HAKJIOHHAsA IUIOCKOCTh. IIpaBuio
paBHOBecus pbiuara. llpuMeHeHMEe TpaBWIa pPaBHOBECHs pblyara K OJIOKY.
«3onoroe mnpaBuwino» Mexanuku. KIIJ[ mpocteix wmexanuzmoB. I[IpocTsie
MEXaHU3MbI B ObITY U TEXHUKE.

Mexannyeckass 3Heprus. KuHernueckass H NOTEHIMAJIbHAs JHEPTUS.
[IpeBpamieHre 0AHOTO BH1a MEXaHUYECKOU SHEPTUH B APYroil. 3aKOH COXPAHEHUS
SHEPrUH B MEXaHUKE.

Jemoncmpauuu.



1. IIpuMmepbl IPOCTBIX MEXaHU3MOB.

Jlabopamophuie padomot u onvimot.

1. Onpenenenue padOThI CUJIbI TPEHUS MPU PABHOMEPHOM JIBMXKEHHUH Tella MO
TOPU30HTAILHOM ITOBEPXHOCTH.

2. HccnenoBanue yciaoBHUM paBHOBECHUs pblyara.

3. N3mepenne KII/] HakKIOHHOW INIOCKOCTH.

4. VMI3ydyeHue 3aKOHa COXPAHEHUsI MEXaHUYECKOU SHEPTUHU.

8 KUIIACC

Pa3nen 6. TensioBble siBJIeHMS.

OCHOBHBIE TOJOXEHHUSI MOJICKYJISIPHO-KMHETUYECKOM TEOPUH CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYyJ. ONBITHI, MOJATBEPXKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOPUH.

Mopaenun TBEPAOrO, KUAKOTO M Tra3000pa3HOr0 COCTOSSHUM BEIECTRBA.
Kpucrannuueckue u amopdubie tena. OObICHEHUE CBOWCTB ra3oB, XKUIKOCTCH U
TBEPABIX TEJI HA OCHOBE TMOJOXEHUN MOJICKYISIPHO-KUHETHYECKON TEOpHUH.
CmauunBaHue U KanWUISIpHBIE siBJIeHUA. TemIoBoe pacliupeHue U CKaTue.

Temnepatypa. CBs3b TeMIIEpAaTypbl CO CKOPOCTBbIO TEIUJIOBOTO JBMKCHUSA
gactull. BHyTpennsss sHeprus. CnocoObl HW3MEHEHUsS BHYTPEHHEH HHEPIHu:
TeIJIonepeaya u COBEpIICHUE paboTHI. Bu bt TeIIoNnepeaadn:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, N3JTYYEHHUE.

KonmaecTBo TemnoTel. YaenpHas TEINIOEMKOCTH BEIIECTBA. 1eIIOOOMEH H
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro OanaHca. [lmaBieHue wu
OTBEpJICBAaHUE KPUCTANIMUYECKUX BEIIECCTB. YAEIbHAs TEIJIOTa IUIaBJICHUS.
ITapooOpaszoBanne u konHjaeHcaiusa. Mcmapenue. Kumenue. YiaenpHas TerioTa
napooOpa3oBaHus. 3aBHCUMOCTb TEMIIEpaTypbl KHIIGHHS OT aTMoc(epHOro
JIaBJICHHUS.

BnaxuocTps Bo3myxa.

DHeprus TOIIuBa. Y edbHas TEIJIOTa CrOpaHHus.

[Tpunmuner pabotel TermioBbix aBurateneit KIIJ[ TtemmoBoro nmBuraress.
TernoBbIe IBUTaTENIN U 3aIIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPAIICHUS SHEPTUM B TEIIOBBIX MPOIIECCaX.

Jemoncmpayuu.

HaGmronenre OpoyHOBCKOTO JIBHIKCHHUS.
Ha6monenne nuddysun.
HaGmonenne siBJCHNUN CMaYMBaHUS M KalTWJUIIPHBIX SBICHUH.

Eal A

HaGmronenne TemioBoro pacumpeHus Tel.

5. HW3meHeHue paBieHus rasa npu U3MEHEHUU O0BEMA M HArPEeBAHUU WIIH
OXJIAXKICHUU.

6. IlpaBwia u3amepeHus TEMIEPATYPBL.



7. Bwupael Temionepenayu.

8. OxutaxxaeHue IpHu COBEPIICHUH padOTBHI.

9. HarpeBaHue npu COBEpIICHUN PAOOTH BHEIIIHUMU CHUJIAMHU.

10. CpaBHEHUE TEINIOEMKOCTEMN PAa3IMYHBIX BEIIECTB.

11. HaGmroneHue KumeHus.

12. HaGmroeHue moCTOSHCTBA TEMIIEPATYPhI MPHU TJIABIICHHUH.

13. Mopenu TEIIOBBIX IBUTATEIEH.

Jlabopamopnuie padomut u onvimeot.

1. OnbITHI IO OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO TTPUTSKEHUS.

2. OnbIThI IO BBIPAIIMBAHUIO KPUCTAIIJIOB MOBAPEHHOM COJIM WJIM caxapa.

3. OmnbIThl MO HAOJIOACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIAKOCTEH U
TBEPIBIX TEJL.

4. OmnpeneneHue AaBJICHUS BO3AyXa B OaJlJIOHE IIMPHUIIA.

5. OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJICHUS BO3JyXa OT €ro
00bEéMa M HArPEeBaHUS WIIN OXJIAXKCHUS.

6. IIpoBepka rUMOTE3bl TUHEHWHON 3aBUCUMOCTH JIJTUHBI CTOJIOUKA KUJKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIIEPaTYPHl.

7. HaOmioneHnue wW3MEHEHHMs] BHYTPEHHEW OHEpPruM Tela B pe3yjbTaTe
TEIJIoTnepe1aun U pabOThl BHEITHUX CHIL.

8. MHccnemoBaHnue siBIeHHs TEIUIOOOMEHA MPU CMEIIMBAHUHM XOJOJHOW H
ropsiueu BOJIBI.

9. OmpeneneHne KOJIMYECTBA  TEILUIOTHI, IMOJYYEHHOTO BOJOW  IpH
TEIUI0O0OMEHE C HArPEThIM METAJUTMUECKUM IIUIHHIIPOM.

10. OnpexaeneHue yaeabHON TEMI0EMKOCTH BEIIECTRA.

11. HMccnenoBanue nporecca NCapeHus.

12. OnpepaeneHue OTHOCUTEILHON BIaKHOCTU BO3/1yXa.

13. OmnpeneneHue yAeIbHOM TEIUIOTHI IIaBIEHUS JIbJIA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauust Ten. JIBa poja 3lEKTpUYECKUX 3apsiioB. BzaumoneiicTBue
3apsbkeHHBIX  Tenl. 3akoH KymoHa (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHCTBHS
3apsHKEHHBIX TEJT OT BEJIMYMHBI 3aPsJ0B U PACCTOSHUS MEXLY TeIaMu).

Onektpuueckoe mnoje. Hampsx€HHOCTh 3iekTpuueckoro mnods. [lpuHuun
CYNEepPHO3ULMHU dIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsaoB. DJIEMEHTApPHBINA 3JIEKTPUUECKUU 3apsl.
Crpoenue aroma. IIpoBOOHUKM U  AWDJIEKTPUKUA. 3aKOH  COXPaHEHUS
AJEKTPUYECKOT0 3apsaa.

DNEKTPUYECKU TOK. YCJIOBHUS CYUIECTBOBAHUSI DSJIEKTPUUECKOTO TOKA.
HNcTouHMKM TOCTOSHHOTO TOKa. JIeMCTBUS SJIEKTPUYECKOTO TOKa (TEIIoBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUYECKUM TOK B HKHUJKOCTAX U razax.

Onektpuueckas nenb. Cuia  TOKa.  DIJIEKTPUYECKOE — HaNpSHKEHHUE.
ConpoTuBiieHHE MPOBOJHMKA. YJIEJIBHOE CONPOTUBJICHUE BellecTBa. 3akoH Oma



i yyactka nenu.  [lociemoBarenbHOe M MMApaJUIENIBHOE  COEAUHEHUE
IIPOBOJTHUKOB.

Pabora M MOIIHOCTD »3NEKTpUYECKOro TOKa. 3akoH Jhxoymsa—JleHua.
DneKTpuYecKue enu U NOTPEOUTENH NEKTPUIECKoi sHepruu B ObITy. KopoTkoe
3aMbIKaHHE.

IToctossHHBIE ~ MarHuThl.  B3auMopnelWcTBHE  NOCTOSHHBIX ~ MAarHUTOB.
MarnuTtHoe nosie. MarHuTHoe nosie 3eMJIM M €r0 3HAYEHUE I KU3HU Ha 3eMIIe.
Omeir  Opcrena. MarHutHoe Ioje  DJEKTPUYECKOro Toka. IIpumeHeHwue
AJIEKTPOMArHUTOB B TEXHUKE. JIEHCTBHE MAarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM.
DNEeKTpOABUraTelb MOCTOSHHOTO TOKa. Vcmonap30BaHHWE JIIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnertel @apanes. SIBieHUE IEKTPOMAarHuTHOM MHAyKUuU. [IpaBuno JleHna.

DneKTporeHepaTop. CrnocoObl MOJTy4YEHUSI AIEKTPUYECKOU SHEPTHUH.
DNEeKTPOCTAHIIMU Ha BO3OOHOBIISIEMBIX UCTOYHUKAX SHEPTUU.

Jemoncmpayuu.

1.  Dnektpuzauus Tell.

2. JIBa poja 3lEKTPUUECKUX 3apsI0B U B3aUMOJICMCTBUE 3apsSIKEHHBIX TEI.

3. YCTpOWCTBO M AEUCTBUE JIEKTPOCKOIIA.

4.  DIeKTpocTaTU4YeCKas MHIYKIIUS.

5. 3aKOH COXpaHEHUS ANEKTPUUYECKUX 3apsII0B.

6. IIpOBOAHUKM U IUDIIEKTPUKHU.

7.  MopenupoBaHHu€e CUIOBBIX JIMHUN JJIEKTPUUECKOTO MOJIS.

8. McCTOYHMKM ITOCTOSHHOIO TOKA.

9.  JleWCTBUS JIEKTPUYECKOTO TOKA.

10. DJEKTPUYECKUI TOK B )KUIKOCTH.

11. T'a30BbIil pa3ps.

12.  H3mepeHue cuiibl TOKa aMIEpMETPOM.

13. H3mepeHue 3JIEKTPUYECKOT0 HAMPS)KEHUS BOJIbTMETPOM.

14. PeoctaT m MarazuH CONpOTHUBJICHUM.

15. B3ammopeiicTBHE NOCTOSHHBIX MAarHUTOB.

16. MoaenupoBaHue HEBO3MOKHOCTH Pa3AECICHHUS ITOI0COB MarHuUTa.

17. MoaenupoBaHue MarHUTHBIX ITOJIEN MOCTOSIHHBIX MarHUTOB.

18.  OmsIT DpcTena.

19. MarauTHoe noJie ToKa. DIeKTPOMarHur.

20. JleiicTBHE MarHUTHOTO MOJIA HA TPOBOJHUK C TOKOM.

21. DIEKTpOJIBUTaTellb MOCTOSHHOTO TOKA.

22. HccnenoBaHue sBICHHUS DIEKTPOMATHUTHOW UHIAYKIIVH.

23.  OmnbiTel @apanes.

24. 3aBUCHMOCTH HAIIPABJICHUS HWHIYKIHOHHOTO TOKa OT YCIOBUW €ro
BO3HUKHOBEHUS.
25. DJEKTpOreHepaTop MOCTOSTHHOTO TOKA.



Jlabopamophule padomot u onvimot.

1. OneITBI 1O HAOMIOACHUIO DJEKTPU3ANUU Ted WHAYKIUEH © TIpH
CONPUKOCHOBEHHH.

2. HccnemoBanwe nmEWCTBHSI DIIGKTPUYECKOTO MO HA TPOBOJHUKHA W
JTUDJICKTPUKH.

3. CoOopka u mpoBepka padoThl ANEKTPUUECKON 1IETTH TOCTOSTHHOTO TOKA.

4. VI3aMepeHue u peryIupoBaHUE CUJIbI TOKA.

5. HM3mepeHue u peryinrpoBaHUC HAIIPSKCHUS.

6. HccnemoBaHue 3aBUCUMOCTH CWJIbI TOKA, UAYLIETO 4Y€pe3 pPE3UCTOp, OT
COTNPOTHUBJICHUS PE3UCTOPA U HAMPSHKEHUS HA PE3UCTOPE.

7. OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCHMOCTb IIEKTPUYECKOTO
CONPOTHUBIICHUS MPOBOJHUKA OT €ro JJIMHBI, IUIOIIAJAN MONEPEYHOrO CEYEHUS U
MaTepHaa.

8. IIpoBepka mnpaBWiia CIOXKEHUS HANPSIKEHUH MOpPU MOCIEI0BATEIbHOM
COEJIMHEHUU JIByX PE3UCTOPOB.

9. IIpoBepka mpaBuia JJs CHJIbl TOKAa NPU MapaUIeIbHOM COCIUHEHUU
PE3UCTOPOB.

10. Onpenenenue pabOThI ITEKTPUIECKOTO TOKA, UIIYILIETO Yepe3 PE3UCTOP.

11. OnpeneneHue MOIIMHOCTH JJIEKTPUUYECKOTO TOKAa, BBIJCISIEMONM Ha
pe3ucrope.

12. MccnenoBaHue 3aBUCUMOCTH CWJIBI TOKA, MAYLIEro 4epe3 JIaMIIOYKY, OT
HaIIpsKEHUS HA HEW.

13. Onpenenenue KIIJI narpesarens.

14. MccnenoBaHue MarHUTHOTO B3aUMOAECHUCTBUS TOCTOSIHHBIX MATHUTOB.

15. M3yyeHne MarHATHOrO IO IOCTOSIHHBIX MAarHUTOB IIpU  HX
00BEIMHEHUU U Pa3/ICIICHUN.

16. MccnenoBanue NEUCTBUSA SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbITel, JEMOHCTPUPYIONIME 3aBUCHUMOCTh CHJIBI  B3aUMOJEUCTBUS
KaTYyIIKHA C TOKOM M MarHuTa OT CWJIbI TOKAa U HAIIPABJICHHS TOKA B KaTYIIKE.

18. M3yuyeHue neUCTBUS MArHUTHOTO TIOJISI HA IIPOBOJIHUK C TOKOM.

19. KoncTtpyupoBaHue u u3yueHue padoThl JIEKTPOIBUTATETIS.

20. Usmepenue K11/l anexrpoaBuraTtenbHON yCTAaHOBKHU.

21. OOBITBl O HCCIEIOBAHUIO SIBICHUS 3JICKTPOMATHUTHOM WHIYKLIHH:
HCCIIEIOBAHUE U3MEHCHUH 3HAYEHUS U HAIPABJIEHUS MHAYKIMOHHOIO TOKA.

9 KUIIACC

Pasznen 8. Mexanunueckue siBJIeHUA.
Mexanuueckoe JaBwxkeHWE. MarepuanbHas Touka. CucTtema OTCUéTa.
OTHOCUTENBHOCTh MEXAaHUYECKOTO JIBMKEHHS. PaBHOMEpHOE NPSAMOJIMHEHHOE



nerkeHne. HepaBHOMepHOEe nmpsmoiinHeiHOe nBHKeHHe. CpenHsst 1 MTHOBEHHAs
CKOPOCTB TeJIa IPU HEPABHOMEPHOM JBUKEHHH.

VYckopenune. PaBHOyckopeHHOe mpsMoiuHeiiHoe JBuxkeHue. (CBoOomHOe
nagenue. OnbITel ['anuies.

PaBHOMepHOE IBMX’EHHUE MO OKpyXHOCTU. llepuoa m wactora oOparieHus.
JluneriHas u yriioBas CKOpocTH. LIEHTpOCTpEMUTENBHOE YCKOPEHHUE.

ITepseiit 3akoH HeroToHa. Bropoii 3akoH HeroTtona. Tperui 3akoH HeroToHa.
[IpuHIMII CyNepno3uLUyU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUsl: CHIa TPEHUS CKOJIbLKEHUS, CUJIa
TPEHUS MOKOS, IPYTUe BUIbI TPEHHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpeHHEe CBOOOIHOTO
nageHus. JBmkenue muaHer Bokpyr Comnna. IlepBas kocMHueckass CKOPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue maTepuanbHOM TOUKH. AOCOIIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TENA C 3aKPEIUVIEHHON OChIO BpaleHusa. MOMEHT cuiibl. LIeHTp TsKeCTH.

Nmnynec tena. M3menenne umnynbca. Mnynbc cuibl. 3aKOH COXpaHEHUs
UMITyJIbCa. PEaKTUBHOE IBUKEHUE.

Mexanudeckass pabota u MoiHOCTh. PaGora cunm TsbkecTH, YNpyrocTw,
tpeuusi. CBsi3b dHEpruu U padotel. [loTeHIManbHas Heprus Teja, MOAHITOro HaJ
IIOBEPXHOCTHIO 3eMJIH. [loTeHIManbHast s3Heprus c:xaTou npyxuHbl. Kunernueckas
sHeprus. TeopeMa O KHHETUYECKOM IHEPTUM. 3aKOH COXPAHEHHS] MEXAHUYECKOU
JHEPIUHU.

Jemoncmpayuu.

1. HaOmroneHrne MEXaHMYeCKOTo JABUIKEHUS Tella OTHOCUTENIBHO Pa3HBIX TEJ
OTCYETA.

2. CpaBHeHHME MyTE€W M TPACKTOPUN ABMIKCHUS OJHOTO W TOTO K€ Teja
OTHOCHUTEJIBHO PAa3HBIX TEJ OTCUETA.

3. HN3MepeHne CKOpOCTH U YCKOPEHHUS MPSIMOJIUHENHOTO JIBUKECHUS.

4. HccnenoBanue NpU3HAKOB PABHOYCKOPEHHOTO JBUKEHUS.

5. HaOmtoxgenue nBuXeHHs Teja 1O OKPYKHOCTH.

6. HaOmiomeHne MeXaHMYECKUX SIBICHUN, MPOUCXOISAINIMX B CHCTEME
orcuéra «Temexka» 1mpu €€ pPAaBHOMEPHOM M YCKOPEHHOM JBUKEHUHU
OTHOCHUTEJIbHO KaOuMHEeTa (PU3UKU.

7. 3aBUCUMOCTb YCKOPEHMS Tejla OT MAacChl Te€Jla W JEUCTBYIOLIEH Ha HEro
CHJIBL.

8. HaOmromenne paBeHCTBA CHII TIPH B3aMMOJICHCTBUUN TEIl.

9. H3meHeHue Beca Tea IIPU YCKOPEHHOM JBHKECHHM.

10. Ilepenava ummysnbca Ipu B3aUMOJIECHCTBUU TEIL.

11. IIpeoOpa3oBaHus SHEPTUU MPU B3aUMOJICUCTBUU TEII.

12. CoxpaHEHHUE UMITYJIbCA IPU HEYIIPYTOM B3aUMOJICHCTBUMU.

13. CoxpaHeHue UMITYJIbCA NTPU A0COIOTHO YIIPYTOM B3aUMOJIEHCTBUM.



14. HaOmroieHrne peakTUBHOTO JIBUYKEHUS.

15. CoxpaHeHHE MEXaHUYECKOM SHEPTHH MPU CBOOOTHOM NaJACHUH.

16. CoxpaHEeHHE MEXaHMYECKOW HSHEPruu TMpU JIBUKECHUM TeJaa O]
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnuie padbomot u onvimot.

1. KoHcTpyumpoBaHME TpakTa JJisi pa3rOHAa W JAJbHEWIIETO PaBHOMEPHOTO
JBHO)KEHUS IIAPUKA WIIN TEIEKKH.

2. OmpeneneHue cpeaHeld CKOPOCTU CKOJBXKEHUS Opycka WA JABUKEHUS
LIapyKa I10 HAKJIOHHOM IIJIOCKOCTH.

3. OmnpeneneHne yCKOpEHUs Tejla MPU PAaBHOYCKOPEHHOM JBHXKEHUU TI0
HAKJIOHHOM IJIOCKOCTH.

4. HccnenoBaHue 3aBUCMMOCTH MYTH OT BPEMEHHM MHPU PABHOYCKOPEHHOM
JBIKEHUH 0€3 HayadbHOW CKOPOCTH.

5. IlpoBepka THUIOTE3bI: €CIW TPU PABHOYCKOPEHHOM JBUXEHUHM 0e3
HAayajJbHOM CKOPOCTM TIyTH OTHOCITCA KaK pAA  HEYETHBIX 4YHUCEN, TO
COOTBETCTBYIOIIUE MTPOMEKYTKHA BPEMEHU OJUHAKOBBI.

6. HccnemoBaHue 3aBUCHUMOCTH CHWJIbI TPEHUSI CKOJIBXKEHUS OT CHJIbI
HOPMAaJILHOTO J1aBJICHMUSI.

7. Omnpenenenrie Ko3hPUIMEHTA TPEHUS CKOIBKCHUS.

8. OmnpeneneHne )KECTKOCTU MPYKUHBI.

9. Ormpenenenue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBIXKEHHH Teja
110 TOPU30HTAJIbHON MTOBEPXHOCTH.

10. Onpenenenue pabOThl CHJIBI  YINPYTOCTH TPU  MOIBEME TIpy3a C
UCIIOJIb30BaHUEM HETIOJIBHIKHOTO Y TTOJIBHYKHOTO OJIOKOB.

11. M3y4deHue 3aKOHA COXPAHEHUS SHEPTUH.

Pa3znen 9. Mexanu4veckue KoJ1e0aHUSA U BOJIHBI.

Konebarenvsnoe nukenne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUMN: TIEPHUO/I,
4acToTa, aMIUINTyAa. MaTteMaTuyecKuil U NMpPYKUHHBIM MasATHUKU. [IpeBpaiieHue
SHEPTUU TIPH KOJICOATEITHHOM JIBUYKEHUU.

3aryxaromme — KoieOanws. — BeiHykmeHHble — koneOanums.  Pe3zoHamnc.
Mexannyeckue BoJIHBL. CBOWMCTBa MexaHUYeCKMX BOJH. I[IpoaosibHbIE U
[IOIIEpEeYHbIe BOJHBI. JlIMHA BOJHBI U CKOPOCTh €€ PpaciHpOCTPaHCHMUS.
MexaHnn4eckue BOJIHBI B TBEPIOM TeJI€, CEHCMUYECKUE BOJIHBL.

3Byk. I'poMKoCTh 3ByKa M BbIcOTa TOHa. OTpakenue 3Byka. MHpa3Byk u
YIBTPa3BYK.

Jemoncmpauuu.

1. HaOmronenne koseOaHUNM TEN IMOJ AEHUCTBUEM CHIBI TSHKECTH W CHUJIBI
YOPYTOCTH.

2. HaOmonenue konebaHuii rpy3a Ha HUTU U Ha MPYKUHE.

3. HaGmroneHue BBIHYKICHHBIX KOJICOAaHUHN 1 pe30HaHCA.

4. PacrnpocTpaHeHue MpoJA0JIbHbBIX U MONEPEUHbIX BOJIH (Ha MOJIEIN).



5. HaOmroneHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

6. AKYCTUYECKHI PE30HAHC.

Jlabopamophuie padomot u onvimot.

1. OmnpeneneHue 4YacToTbl U TNEpUOJA KoOJeOAaHUH MAaTeMAaTHUYECKOIro
MasiTHUKA.

2. OmpepeneHre 4acTOThI U MEpUOa KoJieOaHUN MPYKUHHOT'O MAasITHHUKA.

3. MHccrnenoBaHue 3aBUCMMOCTH NEpHOJia KOJeOaHUH MOJIBEILIEHHOTO K HUTH
rpy3a OT JIJIMHBI HUTH.

4. HWccnepoBaHue 3aBUCUMOCTH MEPUOJIa KOJIEOaHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka He3aBUCHMMOCTH Iepuojaa KoieOaHUM Ipy3a, MOJBEIIEHHOTO K
HUTH, OT Macchl rpysa.

6. OmbITbl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTh  Iepuojia  KoJieOaHui
NPY>KUHHOTO MasTHUKA OT MacChl Tpy3a U )XKECTKOCTHU MPY>KUHBI.

7. W3mepeHue yckopeHHUs: CBOOOHOTO MaJCHHUS.

Pa3zpnen 10. DiieKkTpOMarHuTHOE 10JIe ¥ 3JIEKTPOMATHUTHbIE BOJTHBI.

DONEeKTpOMarHuTHOE  TMoJyie.  DJEeKTpOMarHuTHele  BoyiHBL.  CBolicTBa
ANEKTpOMarHuTHeIX BOJH. [llkanma snexkTpoMarHUTHBIX BOdH. Vcmonmb3oBanwue
AJNIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3H.

DOnekTpoMarHutHas npupoaa cera. CkopocTh cBera. BoiaHOBBIE CBOICTBa
CBETA.

Jemoncmpayuu.

1. CBoiiCTBa PJIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOWCTBA CBETA.

Jlabopamopnuie pabomot u onvimot.

1. H3ydeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C TOMOIIBI0 MOOMJIBHOTO

TenedoHa.
Pa3nen 11. CBeToBbIe AABJICHHUS.
JlyueBas MOJEJIb CBeETa. HUctounukn CBeETA. [IpssmonuHelHOE

pactpocTtpanenue cBera. 3atmeHnusa Connua u Jlynsl. Otpaxenue cBera. [lmockoe
3epKano. 3aKOH OTpaKeHUs CBETA.

[Ipenomiienne cBera. 3akoH TmpenomiieHHs cBera. [lonHoe BHYTpeHHee
oTpaxkeHHe cBeTa. Vcmonb3oBaHWE TMOJHOTO BHYTPEHHErO OTpaKEHUs B
ONTHUYECKUX CBETOBOJIAX.

Jluaza. Xom nyuedt B smH3e. OnTuyeckas cucreMa (oroammapara,
MHKpOCKONa M Tejeckoma. ['71a3 kak omnTuyeckas cucteMa. biaum3opykocTs u
JaTbHO30PKOCTb.

Paznoxenne Oenoro cBera B cnekTtp. OmnbiTel Hbtorona. CroxeHue
CIIEKTPaJIbHBIX I[BETOB. J(ucniepcus cBeTa.

Jemoncmpauuu.

1. IlpsamonuHeHOE pacpOCTPAHEHUE CBETA.



OTtpaxeHue cBera.

[Tony4yenue n300paxeHui B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.
IIpenomnenue caera.

OnrTryeckuil CBETOBO/I.

Xon nydelt B coOuparoiieit JuH3e.

XO0J JIy4er B pacCEeUBAIOLLIEH JIMH3E.

[Hony4yenue nzo0paxeHni ¢ TOMOUIBIO JHH3.

[Tpunun peiictBus ¢oToarnmnapata, MUKPOCKONA U TEJIECKOIIA.

10. Mogens riasa.

11. PaznosxeHue 6enoro cBeTa B CIEKTP.

© o N oA N

12. TlomyueHue 0e0TO CBETa MPHU CIIOKEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnuie padbomot u onvimot.

1. HccnegoBaHue 3aBUCMMOCTH yIJIa OTPa)KE€HHsSI CBETOBOIO Jiydya OT yrja
naJICHUsI.

2. V3ydeHue xapakTEpUCTUK U300pakeHUs MpeMeTa B IIIOCKOM 3epKaie.

3. HccnenoBaHue 3aBUCUMOCTH yIJIa MPEJIOMJIEHUSI CBETOBOTO Jyda OT yriia
NaJICHUs] Ha TPAHUIIE «BO3AYX—CTEKIIO».

4. TlomydyeHue n300paxeHUM ¢ MOMOIIBIO COOMPAFOIIECH JTMH3HI.

5. Omnpenenenrie POKYCHOTO PACCTOSIHUS U ONTHYECKOW CUJIBI COOMpArOIIei
JIVH3BIL.

6. OIBITHI IO PA3JIOKEHUIO OEIOr0 CBETA B CIEKTP.

7. ONBITHI 1O BOCHPHUSTHIO IBETA MPEIMETOB MPU UX HAOIIOJACHUH 4Yepes
[[BETOBBIE (PUIIBTPHI.

Pa3znen 12. KBanToBbIE SIBJICHHS.

Onwitel Pe3epdopna u 1mmaHeTapHas mMojaenb aroma. Monenb atoma bopa.
Hcnyckanue u nornoiieHne ceeta atomoM. KBaHThI. JIMHEHYaThIE CIEKTPHI.

PanunoaktuBHOCTh. Anbda, Oeta- U ramma-uznydeHusi. CTpoeHHE aTOMHOTO
sapa. Hykionnas wmozens aromHoro sapa. HM3ortomsl. PamnoakTtuBHBIE
npespaiienus. llepuon monypacnana aTOMHBIX sAED.

SAnepHbie peakiuu. 3aKOHbI COXPAHEHHUs 3apsAJIOBOIO MU MAacCOBOTO YHUCEIL
DOHeprusi CBsi3M aTOMHBIX sifiep. CBs3b mMacchl M 3Hepruu. Peakuun cuHTE3a U
nenenus saaep. Ucrounuku sueprun CoJiHIa U 3BE3].

Snepnas »Hepretuka. JIeWCTBUS pAAUOAKTUBHBIX HW3JIYYECHUNW Ha KUBBIC
OpraHu3MBl.

Jemoncmpauuu.

CrexTpbl U31y4YEeHUS U MOTJIOMICHUSI.

CnexTpsl pa3UYHbIX Fa30B.

CnekTp BogOpoOA.

HaGmonenue tpekoB B kamepe BuiibcoHa.

Pabora cuéTurika MOHU3UPYIOUIUX U3TYYCHUH.

Peructpanusa uznmyyeHus: IpupoOAHbIX MUHEPAIOB U TPOLYKTOB.

o gk v



Jlabopamophule padomot u onvimot.

1. HaGnrogeHne CIUTONIHBIX U TMHEHYATBIX CIIEKTPOB H3ITYYCHHUS.

2. UccnenoBanne TPEeKOB: M3MEPEHHE HHEPTUM YACTHIBI MO TOPMO3HOMY
nyTd (o gororpadusim).

3. 3mepenne pagnoakTUBHOTO (oHa.

IHoBTOpHUTEIBLHO-00001IAO M MOXYJIb.

[ToBTOpUTENBEHO-0000AIOMNN MOYJb MPEIHA3HAUYEH JJIsl CUCTEMATU3alluu
u  0000mIeHUsT TNPEIMETHOrO  COACPKAHUS U OMbITa  JCSATEIHLHOCTH,
npUOOPETEHHOTO TIPU U3YYEHUHU BCETO Kypca (PU3MKH, a TakKe AJIA MOJTOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 1o (¢u3uKe [ 00ydarouuxcs,
BBIOPABIIUX 3TOT YYCOHBIN MPEeIMET.

[Tpu u3ydeHNU AAHHOTO MOMAYJS PEATH3YIOTCS M CUCTEMAaTU3HPYIOTCS BUIBI
JESITETLHOCTH, HA OCHOBE KOTOPBIX 00ECMEYMBACTCS TOCTIKEHUE TPEIMETHBIX H
METaNnpeMETHbIX  IUIAHUPYEMBIX  pe3yJbTaToB  OOydeHus, QopMHUpYETCS
€CTeCTBEHHOHAYYHAs] TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIICIOBAHHS
SIBIICHUN TIPUPOJBI W TEXHHWKH, OBJIAJICHUEC YMEHUSMU OOBICHITH (U3HUCCKUE
SBIICHUSI, TPUMEHSS TIOJydYeHHBbIC 3HAHUS, pemaTh 3aJa4d, B TOM YHCIE
Ka4eCTBEHHBIE M SKCIIEPUMEHTAIILHBIC.

[TpuHIMNIUANBHO NEATEILHOCTHBIN XapakTep JaHHOTO pasjiefia peau3yeTcs
32 CY€T TOTO, YTO OOydYarolluecs BBIMIOJNHAIOT 3aJaHus, B KOTOPBIX UM
npeaiaraeTcs:

Ha OCHOBE IMIOJYYEHHBIX 3HAHUW paclo3HaBaTh W HAYYHO OOBACHATH
duznueckue sIBICHHS B OKPYXKaIOIeH TPUPOJIE U TTOBCEIHEBHON KU3HU;

UCIIOJIb30BaTh HAYYHbIE METO/bl UCCIENOBAHUS (DU3NUECKUX SBICHHM, B TOM
quclie ISl IPOBEPKU TUIIOTE3 U MOJTYyUYEHUS TEOPETUUECKUX BHIBOJIOB;

OOBSCHATh HayYHbIE OCHOBBI HanOoOJiee BaKHBIX JOCTHXKEHUN COBPEMEHHBIX
TEXHOJIOTUHM, HalpUMEp, MPAKTUIECKOTO UCIOIb30BaHUS PAa3IMYHBIX UCTOYHUKOB
HHEPTrUM Ha OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHHUS BCEX M3BECTHBIX BUIOB
SHEPIHH.



IIJTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

N3yuyenue (u3MKU Ha YpOBHE OCHOBHOI'O O0IIEro oOpa3oBaHUs HAMPABIEHO
Ha JTIOCTH>KEHHUE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbrate nzydenus: (pU3MKU Ha YPOBHE OCHOBHOI'O 00IIETO 00pa30BaHUs
y oOyuatomierocs OyayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE PE3yJbTaThl B
YacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

— TMpOsBJICHUE HWHTEpeca K HCTOPUM U COBPEMEHHOMY COCTOSIHUIO
pOCCUNCKOM (PU3HUECKON HAYKH;

— LIEHHOCTHOE OTHOILIEHUE K IOCTHXKEHUSIM POCCUNCKHUX YUEHBIX-(DU3HKOB;

2) rpa:KIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

— FOTOBHOCTh K aKTUBHOMY Y4acTHIO B 00CY>KJIEHUH OOIIECTBEHHO 3HAYMMBIX
U DTHYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUM
buzuky;

— OCO3HAaHHME BaXHOCTH MOPAJIBHO-ITHUECKUX MPUHIIMIOB B JESITEIBHOCTH
Y4EHOTI0;

3) 3cTeTHYECKOr0 BOCIIMTAHUSA

— BOCHPHITHE ICTETHUUECKUX KaueCTB (PU3NYECKON HAyKU: €€ TapMOHUYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT0 MO3HAHHUSA:

— OCO3HaHHUE IIEHHOCTH (PU3NYECKOW HAYKH KaK MOIIHOTO HHCTPYMEHTA
MMO3HAHUS MUPA, OCHOBBI PA3BUTHS TEXHOJIOTHUM, BaXKHEUILEH COCTABIISIFOLICH
KyJIbTYpPBI;

— pa3BUTHE HAyYHOH JIFOOO3HATENHHOCTH, MHTEpPECa K HCCIEA0BATEIBCKOU
NEeATEIbHOCTH;

5) d¢opmupoBaHus  KYJbTYpPbl 3I0POBbSi M  3MOLHUOHAJIBHOIO
0J1aronosy4us:

— OCO3HAaHME ILIEHHOCTH Oe30macHoro ooOpas3a JKU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAaXXHOCTU TMpaBWi OE30MacCHOrO IOBEJIEHUS Ha
TPaHCIIOPTE, Ha JO0porax, € D3JEKTPUYECKUM M TEIJIOBBIM OOOPYIOBAHHEM B
JOMAITHUX YCIOBUAX;

— c(opmMupoBaHHOCTh HaBbIKa pediekcuu, TpHU3HAHUE CBOETO MpaBa Ha
OMMOKY M TAKOTO K€ MpaBa y APYroro 4eI0BeKa;

6) TPY10BOr0 BOCIIMTAHMS

— AKTUMBHOE YYacTH€ B PEIICHUM MPaKTHYECKUX 3aJad (B paMKax CEMbH,
00pa3oBaTeIbHON OpraHu3aluu, ropojia, Kpas) TEXHOJIOTUYECKON M COLMAIbHOM
HaIpaBJIEHHOCTH, TPEOYIOUIMX B TOM 4YHUCie U (PU3NUYECKUX 3HAHUIA;



— MUHTEPEC K MPaKTUUECKOMY U3YYeHUI0 npodeccuit, CBSI3aHHbIX C (U3UKOM;

7) 3KOJIOTHY€eCKOT0 BOCIIUTAHMS

— OpHUEHTalMsg Ha NMpUMEHEHHE (PU3MYECKUX 3HAHUW ISl PEIICHUsS 3a/ad B
o0JlacTl OKpYy)Kalollled cpebl, IUIAHUPOBAHUS TOCTYNKOB U OLEHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JIJIsi OKPYKAIOLIEH CPEJIbI;

— OCO3HAHHUE TJIO0ATHLHOTO XapaKTepa SKOJIOTHYECKUX MpoOJjeM U MyTed ux
pelieHus;

8) apanTanum K M3MEHSIIOMIUMCSl YCJIOBHSM COIMAJIbHON U MPUPOIHOM
cpebl:

— TOTPeOHOCTh BO B3aUMOJCHCTBUM TIPU BBINOJHEHUM HCCICAOBAaHUN H
POEKTOB (PU3NUYECKOM HANIPABICHHOCTH, OTKPHITOCTH OIBITY U 3HAHUSM JIPYTHUX;

— TIOBBIIICHHE YPOBHS CBOEW KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO
eI TEIbHOCTD;,

— MOTpeOHOCTh B (POPMHUPOBAHMM HOBBIX 3HAHWK, B TOM YHCIEC
dbopMyTUpOBATH UJIEH, TIOHATHSI, TUTIOTE3bI O PU3MUECKUX OOBEKTaX U SIBJICHUSX;

— oOco3HaHue JAePUIUTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH B
o0nacTi pU3HKY;

— IUJITAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETCHUH HOBBIX (PU3MUECKUX
3HAHUM;

— CTpeMJICHHE aHAJIU3UPOBATh U BBISBIIATH B3aUMOCBSI3U MPHUPOJIBI, 00IIeCTBa
¥ DKOHOMHUKH, B TOM YHCJI€ C HCTIOJIb30BaHHEM (HU3UUECKUX 3HAHUM;

— OIICGHKa CBOUX JACHUCTBUUA C Y4YE€TOM BIIHUSHHUS Ha OKPYKAIOIIYIO Cpexdy,
BO3MOYKHBIX TJIOOQTBHBIX MTOCIIEACTBUM.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbraTte ocBoeHUs TporpaMMbl 1Mo (DH3WKE Ha YPOBHE OCHOBHOTO
obmrero o6pa3zoBanus y o0ydaromierocst Oyayt chopMUpOBaHbEI MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOUAIOIINE MO3HABATEIHbHBIC YHUBEPCAIbHBIC YUeOHbIEC ICHCTBYS,
KOMMYHUKATHBHBICE  yHHBEPCAJIbHbIE  Yy4eOHbIE  JIEWCTBHS,  PETYJISTUBHBIC
YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA

ba3oBble JJoruueckue AeicTBUS:

eBBISBJISAT M  XapaKTepHW30BaTh CYIICCTBCHHBIC IPU3HAKH OOBEKTOB
(ssBIEHUN);

e YCTAHABJIMBATh CYIICCTBEHHBIM NMPHU3HAK KiIacCHU(PUKAIMK, OCHOBAHMS IS
000011IeHNs 1 CPAaBHCHUS,

e BBISIBJISITh 3aKOHOMEPHOCTH M IPOTHBOPEYHUS] B pacCMaTpUBaeMbIX (DakTax,
JAHHBIX U HAOJIOJEHUSAX, OTHOCSAIIUXCS K (PU3UUECKUM SIBICHUSIM;



¢ BBISIBIIATh TPUYMHHO-CJIC/ICTBEHHBIE CBSI3M TIPU HM3YYCHHH (U3HUUECKUX
SBIICHUA ¥ TIPOILIECCOB, JeJlaTh BBIBOABI C WCIOJIL30BAaHUEM JCAYKTUBHBIX W
WHIYKTUBHBIX ~ YMO3aKJIIOYCHHWH, BBIABUTATh THUIIOTE3Bl O  B3aUMOCBS3SX
(bU3UYECKUX BEITUYNH;

e CAMOCTOSITEJIbHO BBHIOMPATh COCO0 pelieHus: yueOHoi (u3nueckoil 3agauu
(cpaBHEHHE HECKOIBKMX BapUAHTOB PEIICHUS, BHIOOp HamOoliee MOIAXOMASIIETO C
y4ETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ucciieqoBaTeIbcKue AelCTBHS

¢ ICIIOJIb30BaTh BOMPOCH! KaK UCCIET0BATEIbCKII HHCTPYMEHT MO3HAHNUS;

¢ IPOBOJIMTH IO CAMOCTOSITEIBHO COCTaBICHHOMY IIJIaHY OIIBIT, HECIOXKHBIN
Gu3nYeCcKuil SKCTIEPUMEHT, HEOOBIIIOE MCCIeA0BaHNEe (PU3MUECKOTO SBIICHHS,

¢ OIICHUBATh HA NPUMEHUMOCTH W  JIOCTOBEPHOCTh  HMH(OPMAIIHUIO,
MOJTYYEHHYIO B XOJI€ MCCIICOBAHUS WM SKCIIEPUMEHTA;

¢ CAMOCTOSITENILHO (hOPMYITHUPOBAaTh OOOOIICHUST W BBIBOJABI MO pe3ysibTaTaM
POBEAEHHOTO HAOIIOACHMSI, OTIBITA, HCCIICTOBAHUS;

¢ [IPOTHO3MPOBATh  BO3MOXHOE  JalbHEHIIee  pa3BUTHE  (PUIUIECKHUX
IPOIIECCOB, a TaKKE BBIJIBUTATh IPEIANONOKECHHSI 00 WX pPa3BUTHH B HOBBIX
YCIIOBUSAX U KOHTCKCTaX.

Pab6ora ¢ undgopmanmeii:

o IPUMEHSATH PA3JIMYHBIE METOJbI, HHCTPYMEHTHI M 3alpOChl MPU MOUCKE U
otOope uHPOpMaIIUU WU JAHHBIX C YUETOM MPEASIOKEHHON yueOHOH (u3ndecKoi
3a/1auu;

e AHAJTU3UPOBATh, CUCTEMATU3UPOBATH U MHTEPIPETHPOBATH HHPOPMAIIUIO
Pa3TUYHBIX BUIOB U OPM IPEICTABICHNUS,

e CAMOCTOSITEIBHO ~ BBIOMpATh  ONTUMAIbHYI0  (GOpMY  TIpEICTaBICHUS
uHGOpMAIIMK U WUIIOCTPUPOBATH pEIIaeMble 3a7a4d HECIONKHBIMH CXEMaMH,
auarpaMMaMu, HHOU rpaduKoi U uX KOMOWHAIIUSMHU.

KomMmyHuKkaTHBHBIE YHUBeEpcaIbHbIE YUeOHbIe 1eificTBUS:

eB XO0/Ic OOCYXJIEHHUS y4eOHOTO MaTepHaya, Pe3yJlbTaToB JTa0OPATOPHBIX
paboT W TPOEKTOB 3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYXKIaeMOW TEeMbl U
BBICKa3bIBaTh WJICW, HAIICJICHHBIE Ha pEIICHHE 3aJa4dl W MOJJep’KaHue
OJ1aro’ke1aTeIbHOCTH OOIIEHUS;

e CONIOCTABIIATh CBOM CYXKJICHHS C CYKICHHUSIMHU IPYTUX YUYACTHUKOB JUANIOTA,
O0OHapy’KMBATh PA3INYUE U CXOJACTBO MMO3UIIHIA;

e BEIPXKATh CBOIO TOYKY 3PEHUS B YCTHBIX M TUChbMEHHBIX TEKCTAX;

o MyOJIMYHO TPEJCTABIATh PE3YNBTATHl BHIMIOJHEHHOTO (DU3UYECKOTO OMBITA
(oKCIIepuMeHTa, UCCIEA0BaHUs, IPOEKTA);

e IOHUMATh W WCIIOJIH30BATh MPEUMYIIECTBA KOMAHAHOW W WHIWBHYaTbHOM
paboOTHI MPU PEIIEHUU KOHKPETHON (PU3NUECKON MPOOIIeMBb;



o IPUHUMAThH €U COBMECTHOH NEATEILHOCTH, OPTAHU30BBIBAThH JCHCTBUS 110
e MOCTIDKEHUIO: paclpefeNsaTb pOJU, OOCYXAaTh MPOLECCHl W PE3YIbTaThI
COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTIOJICH;

¢ BEITIOJIHATh CBOIO YacTh PalOTHI, JOCTUTAsT KaYeCTBEHHOTO PE3yibTaTa IO
CBOCMY HANPABICHUIO W KOOPAWUHUPYS CBOM JACHCTBUS C APYTHMMH WICHAMH
KOMaH/IbI;

¢ OIICHUBATh KAa4yeCTBO CBOETO BKJIaJla B OOIIMH MPOIYKT IO KPUTEPHSM,
CaMOCTOSATEIHLHO COPMYIIMPOBAHHBIM yU4aCTHUKAMH B3aUMOJICHCTBUS.

PeryisiTUBHBIE YHUBEPCAJIbHbIE yUeOHbIE TelCTBHS

Camoopranusanus:

¢ BBISIBJISITH MPOOJIEMBI B dKU3HEHHBIX M YUEOHBIX CUTYAIUSAX, TPEOYIOMMX JJIst
pereHns Gu3NUeCKux 3HaHUM;

e ODUEHTUPOBATHCS B PA3IUYHBIX  MOJXOJaX  NPUHATHS  PElIeHUM
(MHAMBUYATBLHOE, IPUHATHE PEIICHUS B TPYIITE, IPUHATHE PEIICHUN TPYMIOi);

e CAMOCTOSTEIIbHO COCTaBIIATh QJITOPUTM pPEIICHUs (HU3NYECKOU 3a7a4ul WIIH
IUIaHA KCCIIEIOBAaHUSI C YYETOM MMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATH IpeJijiaracMble BapUaHThI PEIICHUH;

e JICTIaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOIMOHAJIbHBII HHTEJJIEKT:

e 1aBaTh AJICKBATHYIO OIIEHKY CUTYAIlMU U MpeJjiararh 1jiaH e€ N3MEeHEHNUS,

¢ OOBSICHATh  NMPUYUHBI  JOCTHXKEHUS  (HEHOCTHIKEHUS)  pe3yibTaToOB
NEeSITEBHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

¢ BHOCUTh KOPPEKTHBBI B ACSATEIBHOCTH (B TOM YHCIIE B XOJ BBITIOJHEHUS
(GU3MUECKOr0o HWCCIEAOBAHMUS WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHMBIINUXCS CUTYyaINi, YCTAHOBICHHBIX OMIMOOK, BO3HUKIIUX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBUE PE3YJbTATa LIEJIH U YCIOBUSIM;

e CTaBUTH C€0S1 HA MECTO JIPYroro 4ejaoBeKa B XOJI€ CIOpa WM JUCKYCCHH Ha
Hay4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOro;

e IPU3HABATH CBOE MPABO HA OMIMOKY MPH pelieHnH (PU3NYECKUX 3a/1a4d WU B
YTBEPKIEHUAX Ha HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenust B 7 Kjacce mpeIMETHBIC PE3yIbTaThl HA 6a30BOM yPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y O0YUAIOTINXCS YMEHUM:

e CTIONTH30BATh MOHATHSA: (DU3UYECKUE ¥ XUMUYECKHUE SIBICHMS, HAOIIOACHHE,
OKCIIEPUMEHT, MOJIeTh, THUIIOTEe3a, CAWHUIBI (U3UUYECKUX BEITUYHH, aToM,
MOJIEKyJIa, arperaTHble COCTOSIHHS BellecTBa (TBEpOe, KUAKOE, Ta3000pa3Hoe),
MEXaHW4YeCKoe JBWKEHHE (paBHOMEpPHOE, HEPAaBHOMEpPHOE, MPSIMOJIUHEIHOE),
TpaeKTOpHs, paBHOJCUCTByIOIAsA cuia, aedopmanus (ynpyras, MiacTHuecKas),
HEBECOMOCTh, COOOIAIOIINECS COCY/IbI;



epaznuuath sBICHUS (MUdQy3us, TEMIOBOE ABUKEHUE YACTHI] BEIIECTBA,
PAaBHOMEpPHOE JBWKEHHE, HEPABHOMEPHOE IBHKCHHE, HHEPLHS, B3aUMOJCUCTBUE
TEJI, pPaBHOBECUE TBEPABIX TEJI C 3aKPEIUIEHHOM OCBIO BpallleHUs, Iepeaaya
JaBiI€HUS] TBEPIABIMU TEJAMHU, XUAKOCTSIMU M ra3amu, arMoc(epHoe aBJEHUE,
IUIaBaHUE TeJ, TMpPEBpalleHUs] MEXaHUYEeCKOM BSHEpPru) IO ONHCAHUI0 HUX
XApAaKTEPHbIX CBOWCTB M HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOUIUX JaHHOE
(uznueckoe sBICHUE;

epacCro3HaBaTh MPOSIBICHWE  U3YYEHHBIX  (PUBMYECKUX  SIBICHUUA B
OKpY’KaroleM Mupe, B TOM uucie (U3UYECKUE SIBJICHHUS B MPUPOJE: MPUMEPHI
JBIDKCHUSI ¢ PA3IUYHBIMU CKOPOCTSIMU B KUBOW M HEXKHBOUM NMPUPOE, NECUCTBUE
CUJIBI TPEHUSI B IPUPOJIC U TEXHUKE, BIUSHUE aTMOC(EPHOTO aBJIICHUS Ha KUBOM
OpraHu3M, IUJIaBaHUE pbIO, pblYard B TeJ€ YEJIOBEKa, INPU 3TOM MEPEBOAMTH
NPAaKTUYECKYI0 3ajJayy B y4eOHYIO, BBLICNATH CYIIECTBEHHbIE CBOWCTBA
(npu3Haku) GU3HUECKUX SBICHUIA;

¢ ONIMCHIBATh M3YUYCHHBIC CBOWCTBA Tel W (PU3MUECKUE SIBIICHUS, UCIIOIb3YS
¢usznueckre BeNMUYMHBI (Macca, OOBEM, IUIOTHOCTh BEIIECTBA, BpeMSs, IIyTh,
CKOPOCTb, CPEIHSISI CKOPOCThb, CHJIA YIPYTOCTH, CHJa TSAKECTH, BEC TeJa, cuia
TpeHusl, AaBieHHe (TBEPIOTrO Tena, XUAKOCTHU, Tras3a), BBITAJKHUBAIOIIAS CHJIA,
MexaHuueckas paboTra, MOIIHOCTb, IJIEYO CHUJIbI, MOMEHT CHJIbI, KOd(PuIueHT
MOJIE3HOTO JEHUCTBUS MEXaHU3MOB, KHHETUYECKAs U MMOTEHUHUAJIbHAS DHEPTHS), IPH
ONMHMCAHUM TPABUIIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCTIOIB3YEMBIX BEITUYMH,
uX OOO3HAYEHUS] M EAUHUIBI (U3MYECKUX BEIMYMH, HAXOAUTH (OpPMYIIbI,
CBSI3BIBAIONINE JTAHHYIO (DU3UYECKYIO BEJIMYHMHY C IPYTUMU BEJIUYHMHAMH, CTPOUTH
rpad UKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

e XapaKTEpHU30BaTh CBOWCTBAa TeJd, (U3MYECKHE SBICHUS U MPOLECCHI,
UCIIOJNIb3Ys MpaBujia CIOXKEeHUs cui (BIOJb OJHOW mpsiMoi), 3akoH ['yka, 3akoH
ITackans, 3akoH ApxuMena, TpaBUIO paBHOBecHUs pbluara (0JI0Ka), «30JI0TOE
IpaBUJIO» MEXAaHUKH, 3aKOH COXPAaHEHUS MEXaHWYECKOW HHEPTHH, IMPU ITOM
JlaBaTh CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA WM 3aMHCHhIBATh €r0 MaTEeMaTHYECKOE
BBIPAKEHUE;

¢ 00BSICHATH (PU3MYECKUE SIBJICHMUS, MIPOIIECCH M CBOMCTBA TEJ, B TOM YHUCIIE U
B KOHTEKCTE CHUTyallMil MPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa: BbISABISTH
MIPUYUHHO-CJIC/ICTBEHHBIE CBSA3HU, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMUECKHX I1aroB
c omopoii Ha 1—2 U3y4eHHBIX CBONCTBA (DU3NYECKUX SBICHUHN, (PHU3UIECKUX 3aKOHA
WJIA 3aKOHOMEPHOCTH;

e pelIaTh pacu€THbIC 3a7a4u B 1—2 1eCTBUS, UCTIONB3YS 3aKOHBI U POPMYJIBI,
CBA3bIBAOIINE (DU3UUYECKHE BEJIMYMHBI: HAa OCHOBE aHAJIM3a YCIOBUS 3aJayu
3aMMChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3NUECKHE BEIHUYMNHBI B (POPMYITBI U
MPOBOJIUTH PACUYEThI, HAXOJIUTh CIIPABOYHBIE JJAHHBIE, HEOOXOIUMBbIE ISl PELICHUS
3a/1a4, OLEHUBATh PEATUCTUYHOCTD MOTYYEHHON (PU3NYECKON BEIIMUUHBIL;



e pacmo3HaBaTh MPOOIEMBI, KOTOPHIE MOXKHO PEIIUTh TPH TOMOIIH
(¢u3HUeCKNX METOJOB, B OIMCAHWU WCCICIOBAHUS BBIACIATH IPOBEPIEMOC
Mpeanojgokenne (TUMOTE3y), pa3iuyaTh W HWHTEPIPETUPOBATH TMOTYyUCHHBINA
pE3yNIbTAT, HAXOUTH OMMOKH B XOJE OIBITA, JEJIaTh BEIBOJBI IO €T0 pe3yIbTaTaM;

¢ IPOBOJIUTH OIBITHI 10 HAOTIOJCHUIO (PU3HUYCCKUX SBICHUH WIH GU3HUICSCKUX
CBOWMCTB Ten: (OPMYNIHPOBATh TPOBEPSIEMBbIE MPEANOIOKEHUA, COOMpaTh
YCTAaHOBKY W3 TIPEIJIOKCHHOTO0 00OpYIOBaHHUsA, 3allMChIBATh XOJ[ OIBITA U
dbopMyIHUpPOBATH BHIBOIBI;

¢ BBITIOJTHATH MPSMBIE U3MEPEHHUS PACCTOSTHUS, BpEMEHHU, MAcChl Tejla, 00bEMa,
CWJIBI U TEMIIEpaTyphl C WCIIOJIb30BAaHUEM AaHAJIOTOBBIX M ITU(POBBIX MPUOOPOB,
3aMMChIBaTh TIOKa3aHUs MPUOOPOB ¢ YUETOM 3aJaHHON aOCOIIOTHON MOTPEITHOCTH
U3MEpPEHU;

¢ IPOBOJIUTH WCCJICOBAHUE 3aBUCUMOCTH OJIHOM (PU3MUECKOW BEITUYHHBI OT
JPYTOi C HCIIOJIB30BAHUEM MPSMBIX U3MEPCHHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO
JBUKYIIEroCs TeJla OT BPEMEHHU JIBFDKCHHUS TeJa, CHUJIbl TPEHUS CKOJBXCHHUS OT
Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH TE U HE3aBUCUMOCTH CHIIBI TPCHHSI
OT TUIOMIAU CONPUKOCHOBEHHUS TEJ, CHJIbI YIPYTOCTH OT YJJIMHCHUS TPYKUHBI,
BBITAJIKMBAIONICH CHJIBI OT 00BEMa MOTPYKEHHOW YacTH Teja M OT IUIOTHOCTH
KHUIKOCTH, €€ HE3aBHCHMOCTH OT IUIOTHOCTH TeJa, OT TNIYOWHBI, Ha KOTOPYIO
MOTPY>KEHO TeJO0, YCIOBHI MIIaBaHUS TeJ, YCIOBUN paBHOBECHUS phluara 1 OJIOKOB),
y4acTBOBaTh B TUIAHHUPOBAHWU Y4EOHOTO HCCIEOBaHUS, COOUpPATh YCTAHOBKY H
BBIMIOJHATh ~ U3MEPEHMsI, CIenys MPEeaio)KeHHOMY IUIaHy, (DUKCHUPOBATH
pe3yNbTaThl  MOJYYEHHOM 3aBUCUMOCTH  (U3MUECKHMX BEJIUYMH B  BUJE
NPEIJIOKEHHBIX Tabnmuil ©u  TpaduKoB, JenaTh BBIBOJIBI IO PE3yJbTaTaMm
UCCIIEIOBAHUS;

 IPOBOJIUTh KOCBEHHBIE W3MEPEHHS (PU3NYECKUX BEIMYUH (IUIOTHOCTD
BEIIECTBA >KUAKOCTH M TBEPIOTO Tejla, CHJIA TPEHHUS CKOJBKCHHS, IaBICHUE
BO3/lyXa, BBITAJIKUBAIOIIAS CHUJIA, NEHUCTBYIOIIAsh HA TOTPY>KEHHOE B >KHIKOCTD
TeNO, KOA(D(UIMEHT TMOJE3HOTO JEHCTBUS TMPOCTHIX MEXaHU3MOB), CIEIYs
MPEAIOKEHHOW  WHCTPYKIIMU: TPU  BHINIOJHEHUH  M3MEPEHH  coOupaTh
AKCIIEPUMEHTATBHYIO YCTAHOBKY U BHIYUCIISITH 3HAYCHHE HCKOMOU BEIMYUHBI,

e COOJIIO/IaTh TIPABHJIA TEXHUKH O€30MAaCHOCTH MpHU padoTe ¢ JabopaTOPHBIM
00opyT0BaHUEM;

e YKa3bIBaTh MPHUHIUIBI JCUCTBUS MPUOOPOB M TEXHUYECKHX YCTPOWCTB:
BECHI, TEPMOMETp, AMHAMOMETP, COOOIIAIOIHECS COCYIbl, OapoMeTp, phIvar,
MOJIBYKHBIN Y HETIOJIBYKHBIN OJIOK, HAKIIOHHAS TIJIOCKOCTD;

e XapaKTEpHU30BaTh TPUHIHUIMBI  JEUCTBHS  HM3YyYEHHBIX TPUOOPOB W
TEXHUYECKUX YCTPOUCTB C OMOPON HA WX OMUCAHUSA (B TOM YHCIIE: MOAIMIUITHUAKH,
YCTPONCTBO BOJOMPOBOJA, THUIPABIMYECKHA TMPECC, MAHOMETP, BBICOTOMED,
MOPITHEBON HACOC, apeoMETp), HWCIOJIB3Yysl 3HAHHWS O CBOWCTBaxX (hU3MUIECKUX
SIBJICHUN 1 HE0OX0auMbIe (pr3ndYecKre 3aKOHBI 1 3aKOHOMEPHOCTH;



e IPUBOIUTH NPUMEPHI (HAXOAUTh HHPOPMALIMIO O MPUMEPAX) MPAKTUYECKOrO
UCIIOJIb30BaHUSl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM XKU3HHU M1 OOecreyeHus
0e30macHOCTH MpH OOpallleHud ¢ NpuOOpaMHM U TEXHUYECKUMH YCTPOWCTBAMH,
COXpAaHEHHUsS 3A0pPOBbS M COOJIIOJEHHUS HOPM SKOJIOTMYECKOTO MOBEACHUS B
OKPYKAIOIIEN CPEAE;

¢ OCYILIECTBIISATh OTOOpP HMCTOYHMKOB uHGpopmanuu B HHTepHere B
COOTBETCTBHHM C 33/IaHHBIM IMOMCKOBBIM 3alpOCOM, HA OCHOBE UMEIOLIUXCS 3HAHUM
U MyTEM CpPaBHEHHUS DPA3JIMYHBIX MCTOYHUKOB BBIAEIATH MH(POPMALIMIO, KOTOpAs
ABJIETCS MPOTUBOPEYMBOM WIIM MOXKET OBITh HETOCTOBEPHOM;

* ICTIOJIH30BaTh MPH BBINOJHEHWH Y4E€OHBIX 3aJaHUil HAy4HO-TIOMYJSPHYIO
auTeparypy (pusmyeckoro cojaepkaHus, CIpPaBOYHbIE MaTEpHUalbl, PECypChl CETH
WuTtepHer, Bnanerh NpuéMaMHU KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHUs
uH(GOpMAaIIK U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

¢ CO3/1aBaTh COOCTBEHHbIE KpAaTKHE MHCbMEHHBIE U YCTHBIE COOOIICHHUS Ha
OCHOBE 2—3 HCTOYHHMKOB MH(MOpMaIK (HU3HUECKOTO COJAEPKaHUS, B TOM YHUCIE
nyOIMYHO J1eNaTh KpaTKUEe COOOIIEHHUs O pe3yjbTaTax MPOEKTOB WM y4eOHBIX
UCCJICIOBAHUN, TPU 3TOM TPAMOTHO HCIIOJIB30BaTh W3YUYEHHBIM TMOHATUUHBIN
anmapar Kypca (GU3HKH, COMPOBOXK/IATh BHICTYIICHUE MTPE3EHTALIUECH;

e[IPU BBHIMIOJIHEHUH Y4YEOHBIX TPOEKTOB M MCCIEIOBAHUN pacCIpeaesaTh
00513aHHOCTH B TpyIIIE B COOTBETCTBUH C IOCTABJICHHBIMM 3a/1a4yaMU, CIEIUTH 3a
BBIIIOJIHEHWEM IIJIaHa JAEMCTBUN, aJeKBATHO OLICHUBATh COOCTBEHHBIH BKJIaa B
JESITeNbHOCTh  TPYIIBl, BBICTPAaUBaTh KOMMYHHMKAaTHBHOE B3aUMOJICHCTBUE,
YUUTBIBAasi MHEHUE OKPY>KAIOILKX.

K xoHuy oOyueHus: B 8 Kiacce npeMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpakaTh CHOPMHUPOBAHHOCTD Y OOYJAIOMMUXCS YMCHUM:

* ICIIOJIb30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arperaTHble COCTOSHUSI BELIECTBA, KPUCTAIMYECKHE WU
amop¢HbIe Tena, HACHIIIEHHBI U HEHACHIIICHHbI map, BIAXXHOCTh BO3/yXa,
TEMIIEpaTypa, BHYTPEHHSSI DHEPrus, TEIUIOBOM JBHUraTeNlb, 3JIEMEHTAPHBIN
NEKTPUYECKUIM 3apsll, 3JIEKTPUYECKOE TI0J€, IPOBOJHUKH U JUAIEKTPUKH,
ITIOCTOSIHHBIN AJIEKTPUYECKUM TOK, MArHUTHOE I0JIE;

epaznuyaTh SBJICHUS (TEIUIOBOE DACIIMPEHUE W CXKaTHe, TeIlonepenaya,
TEIUIOBOE PABHOBECHE, CMAuYMBAaHME, KaNWUIAPHBIE SBJICHUS, HCIIAPEHUE,
KOHJIEHCAlus, IUIaBJIIEHME, KpuUcTauM3auuss  (OTBEpAECBAaHUE),  KHUIICHUE,
TeIuionepeaaya (TerIonpOBOIHOCTh, KOHBEKIUS, U3IIyUYEHHE), MIEKTPU3aLUs Te,
B3aUMOJICHCTBHE 3apPSAJI0B, IEUCTBUS MIEKTPUUECKOIO TOKA, KOPOTKOE 3aMBbIKaHUE,
B3aMMOJIEHCTBHE MAarHUTOB, JE€HCTBUE MAarHUTHOTO MOJI HAa MPOBOJHUK C TOKOM,
ANIEKTPOMAarHuTHas WHAYKLIHS) IO ONMCAHUIO MX XapaKTEPHBIX CBOWCTB W Ha
OCHOBE OIBITOB, JJIEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SBJICHUE;

epacCno3HaBaTh  MPOSBIEHUE  M3YYEHHBIX  (U3MYECKUX  SBJICHUH B
OKpYXalollleM MHUpe, B TOM 4YHClI€ (U3NYECKUE SBICHUS B INPUPOJE:



IIOBEPXHOCTHOE HATSHKEHUE M KaWUIAIPHBIEC SIBICHHS B IPUPOJE, KPUCTAUIBI B
npupoae, wusznyyenue ConHia, 3aMep3aHue BOJOEMOB, MOpPCKHE OpH3bI,
o0Opa3oBaHuE€ pOChl, TYMaHa, UHEs, CHEra, MIEKTPUUECKHUE SBJIEHUS B aTMocdepe,
ANEKTPUYECTBO JKMBBIX OPraHM3MOB, MAarHUTHOE Moje 3eMJH, Apeid MOI0CcoB,
pOJIb MAarHUTHOTO MOJA ISl KU3HM Ha 3eMiie, INOJSIPHOE CHUSIHUE, TPU 3TOM
NEPEeBOIUTh MPAKTUYECKYI0 3aJadyy B Y4YeOHYIO, BBIICIATh CYUIECTBEHHBIE
CBOICTBA (MpU3HAKK) PU3HUECKUX SBICHUM;

e ONIUCBHIBATh M3YUYEHHBIE CBOICTBA T€A U (PU3MUYECKUE SBICHUS, UCIOIb3Ys
¢u3znueckre BeIWYMHBI (Temmeparypa, BHYTPEHHSISI SHEpPIusi, KOJUYECTBO
TEIJIOThI, yJENbHAsl TEIUIOEMKOCTh BEUIECTBA, YAEJIbHAs TEIUIOTA IIJIABJICHHUS,
ylenbHas TeIUloTa NapooOpa3oBaHMs, YJIelbHas TEIJIOTa CropaHus TOIUIMBA,
KO3 (UIMEHT TOJe3HOr0 JEHCTBUS TEIUIOBOM  MAIIMHBI, OTHOCHUTENIbHAS
BJIQXHOCTh BO3AyXa, OJJEKTPUYECKUN 3apsij, Cujla TOKa, JJIEKTPUUYECKOE
HaIpSKEHNE, CONPOTUBIICHUE NMPOBOJHUKA, YAEIBHOE CONPOTHBIIEHUE BELIECTBA,
paboTta M MOUIHOCTb OJJIEKTPUYECKOrO0 TOKa), TMPU ONHCAHUM MPaBUIIBHO
TPaKTOBaTh (PU3MYECKUI CMBICI HCIOJNb3YEeMbIX BEJIUYMH, O0O3HAUEHUS U
EeAVHUIIBI (PU3MUYECKUX BEIUYMH, HAXOAUTh (POPMYIIbI, CBSA3BIBAIOUIUE JIAHHYIO
(¢u3MUecKyl0 BEIMYMHY C JAPYTMMHU BEJIMYUHAMH, CTPOUTH T'padUKU HM3yUEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEIUUHH;

e XapaKTEepHU30BaTh CBOMCTBAa TeJd, (U3MYECKHE SBICHUS U MPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IOJO0KEHUS MOJIEKYJISIPHO-KUHETUUECKONM TEOPUU CTPOCHUS
BEIIECTBA, MPUHIUI CYNEPHO3UIMU MoJiell (Ha KaueCTBEHHOM YPOBHE), 3aKOH
COXpaHEHHMs 3apsaa, 3akoH OMma Ui yyacTka 1en, 3akoH Jxoyns—JIeHua, 3akoH
COXpaHEHHUS] HHEPTUU, MPU STOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3alUCHIBATh €r0 MATEMAaTUYECKOE BBIPAKECHUE;

¢ O0BSICHATh (U3HUECKUE TPOIECCHl M CBOMCTBA Tel, B TOM 4HCIE U B
KOHTEKCTE CHUTyallMil MPaKTUKOOPUEHTHPOBAHHOIO  XapakTepa: BBISBIATH
PUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHHE U3 1—2 JTOTUYECKUX I1aroB ¢
ormopoii Ha 1—2 W3y4eHHBIX CBONCTBA (PM3MUECKHUX SBICHUH, (PU3NIECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEN;

e pelaTh pacyéTHHIE 3aJa4u B 2—3 EHCTBUS, UCTIOIb3YsI 3aKOHBI U (HOPMYIIHI,
CBSI3bIBAIONINE (PU3MUECKHE BEIMYMHBI: HAa OCHOBE AaHAJIMW3a YCIOBHS 3a/ayd
3alUChIBATh KPATKOE YCJIOBHUE, BBISABISATH HENOCTATOK JAaHHBIX MJIA PEHICHUs
3aJa4yM, BBIOMpPATh 3aKOHBI M (QOpPMYJbl, HEOOXOAUMBIE [UIsI €€ pelIeHus,
IIPOBOJUTH PAaCUYETHl U CPABHUBATH MOJYYEHHOE 3HAYCHHE (PU3NYECKOIN BEIIMUMHBI
C U3BECTHBIMU JAHHBIMU;

e pacno3HaBaTh NpPOOJEMBI, KOTOpPbIE MOXHO PEIINUTh HPU [OMOIIH
¢u3nYecKuXx  METOIOB, HCIOJB3YS ONHCAHME HCCIENOBAaHUS,  BBIICIATH
IIPOBEPSIEMOE TIPEAIIOJIOKEHNE, OLEHUBATh IPABUIBHOCTH IOPSAAKA NPOBEICHUS
HCCJIEI0BAaHHUS, JI€JaTh BbIBOJBI;



o IPOBOJIUTH OMBITHI 10 HAOTIOJCHUIO (PU3HUCCKUX SBICHUN WIH HU3HUIESCKUX
CBOMCTB Ten (KamWUIAPHBIC SBJICHUS, 3aBUCUMOCTH JABJICHHS BO3JyXa OT €Tr0
o0BéMa, Temmeparypbl, CKOPOCTH TIpollecca OCTBHIBAHUS W HArpeBaHUS TIPH
U3ITY9CHUH OT IBETa H3JIyYaromie (MOTJIOMIAOIIeH) MOBEPXHOCTH, CKOPOCTH
UCTIAPCHUS BOJBI OT TEMIIEpaTyphl JKUIKOCTH M IUIOMATU €€ IOBEPXHOCTH,
ANEKTPU3AIUS TSI U B3aUMOJCHCTBUE DJICKTPUUECKUX 3apsI0B, B3aUMOICHCTBUE
MTOCTOSTHHBIX MarHUTOB, BU3YyaJU3allis MAarHUTHBIX ITOJICH TMTOCTOSSHHBIX MarHUTOB,
JICHCTBUS MAarHUTHOTO TIOJISI Ha MPOBOJHUK C TOKOM, CBOWCTBA DJICKTPOMAarHuTa,
CBOMCTBA JJICKTPOJABUTATENS MOCTOSHHOTO TOKAa): (hOPMYIUPOBATH MPOBEPSICMBIC
NPEIONIOKEHUS, COOUPATh YCTAaHOBKY W3 TIPEIJIOKEHHOTO O0OpYyI0BaHMSI,
OIMCHIBATH XOJT OTBITA U (HOPMYJIUPOBATH BHIBO/IBI,

¢ BBITIOJIHATH TPSMbIC U3MEPEHUST TEMIIEPaTypbl, OTHOCUTEIHLHON BIaXXHOCTH
BO3/lyXa, CHJIbI TOKA, HAINPSHKCHHUS C WCIOJIb30BAaHUEM aHAJIOTOBBIX MPHUOOPOB M
JaTYUKOB (PM3UYECKUX BEITMYHMH, CPABHHBATH PE3YNbTAThl U3MEPCHHUH C y4ETOM
3a/TaHHOM aOCOJIFOTHON MOTPEIIHOCTH;

¢ IPOBOJIUTH MCCJICJOBAHUE 3aBUCUMOCTH OJIHOM (PU3MUYECKOW BEITUYMHBI OT
JAPYTrol C HCIOJIb30BAHUEM TPSIMBIX H3MEpPEHUH (3aBHCHMOCTH COIPOTHBIICHUS
NPOBOJAHUKA OT €ro JUIMHBI, IUIOMAAX TIOMEPEYHOr0 CCUYCHHS U YJIEIBHOTO
CONPOTHBIICHHS BEIIIECTBA MPOBOJIHUKA, CHJIBI TOKa, MIYIIETO Yepe3 MPOBOJIHHUK,
OT HampsDKeHWsT Ha TPOBOJAHHUKE, MCCIENOBAHUE TOCIEAOBATENLHOTO |
napajyIeIbHOTO0  COSAMHEHW TMPOBOJAHUKOB): IUIAHUPOBATH  HCCIEOBaHUE,
coOupaTh YCTaHOBKY W BBINIOJIHATH U3MEPEHHS, CIENys NPEIJI0KEHHOMY IUIaHy,
(buKcUpOBaTh pPe3yabTaThl MOJTYYEHHON 3aBUCUMOCTH B BHJI€ TA0JIUIl U TpadUKOB,
JIeNaTh BHIBOIBI 110 pe3yIbTaTaM UCCIIEI0BAHMS;

¢ IPOBOJIUTh KOCBEHHbIE H3MEpeHUs: (U3MUYECKUX BeTWYUH (yaelbHas
TEIUIOEMKOCTh BEIIIECTBA, COMPOTUBIEHHWE IPOBOJHUKA, pab0Ta M MOIIHOCTDH
AIEKTPUUECKOTO TOKA): TIAHUPOBATh M3MEPEHHUsI, COOMPATh IKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJeAys TPEIJIOKEHHOW WHCTPYKIMHU, W BBIYUCIATH 3HAUYCHHE
BEITUYHHBI;

e COOJIIO/IATh TIPABHJIA TEXHUKH O€30MACHOCTH MpHU padoTe ¢ JabopaTOPHBIM
00opyTI0BaHUEM;

e XapaKTEpHU30BaTh MPUHIMIMBI  JCHUCTBUS  M3YYCHHBIX MPUOOPOB |
TEXHHYECKUX YCTPOHCTB C OMOpPOM Ha WX omUcaHus (B TOM YHUCJE: CHCTEMa
OTOIUICHHSI JIOMOB, THUTPOMETp, MapoBas TypOwWHA, ammepMmeTp, BOJBTMETD,
CUETUYMK  DJIGKTPUYECKOW  DHEPTrUH,  DIEKTPOOCBETHTEIBHBIE  MPUOOPHI,
HarpeBaTeNbHbBIE AJIEKTPOTPUOOPHI (IPUMEPHI), AINEKTPUUECKHUE MPETOXPAHUTEIH,
AIEKTPOMArHUT, AJIEKTPOIBUTATENb TOCTOSHHOTO TOKAa), HCIONB3Ys 3HAHHUS O
CBOMCTBaxX (U3NUYECKUX SBICHUN U HEOOXOAMMbIC (PU3NYECKHE 3aKOHOMEPHOCTH;

e PACIO3HABATH TMPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIHHBIC
npuOOpsl TIO CXeMaM M CXEMAaTHYHBIM PHCYHKaM (KUIKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETp, THUTPOMETpP, JIBUTaTelh BHYTPEHHETO  CrOpaHus,



ANEKTPOCKOI, pPEOCTaT), COCTaBIATh CXEMbl DJJEKTPUUYECKUX LEmed C
MOCJIEIOBATEIbHBIM M MApajuIeNIbHBIM  COEJIMHEHUEM JJIEMEHTOB, pa3inyas
YCIJIOBHBIE 0003HAYEHUs 3JIEMEHTOB JIEKTPUUYECKUX 1IETEH;

e IPUBOIUTH NPUMEPHI (HAXOAUTHh HHPOPMALIMIO O MPUMEPAX) MPAKTUYECKOrO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM XKU3HHU AJIA OOecreyeHus
0e30MacHOCTH MpH OOpallleHHHd ¢ NpuOOpaMHM U TEXHUYECKUMH YCTPOWCTBAMH,
COXpAaHEHHUsSI 370pOBbS U COONIIOJICHHS HOPM SKOJOTMYECKOrO TOBEJACHHS B
OKPYKAIOIIEN CPEAE;

¢ OCYIIECTBIISATh  MOUCK HMHPOpMalUd  (PU3NYECKOTO  COAEpKaHUS B
WNuTepHeTe, HA OCHOBE UMEIOIIUXCS 3HAHUHN U MyTEM CPaBHEHUS JOTIOTHUTEIbHBIX
UCTOYHUKOB BBIJEIATh MHPOPMAIIMIO, KOTOpas SBJISETCS MPOTUBOPEUYUBOW WITU
MOKET OBITh HEJJOCTOBEPHOM;

* ICTIOJIH30BaTh MpPH BBINOJHEHWM Y4EeOHBIX 3aJaHUil Hay4HO-TIOMYJISPHYIO
auTeparypy (pusmyeckoro cojaepxaHus, CIpPaBOYHbIE MaTEpHUAJIbl, PECYpChl CETH
WuTtepHer, Bnanerp nNpuéMaMM KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHMUs
UH(GOpPMAIIMK U3 OJTHOM 3HAKOBOW CUCTEMBI B JPYTYIO;

e CO3/1aBaThb COOCTBEHHbIE NHUCHMEHHBIE M KpAaTKHE YCTHbIE COOOIICHMS,
000011ast HGOPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (DU3UYECKOTO COJEPIKAHMUS, B
TOM  4YHUCJ€  MNyOJWYHO  MPEACTABISATH  PE3YNbTaThl  NPOEKTHOW  WIH
UCCIIEZIOBATEIbCKON NEATEIHOCTH, IIPU 3TOM T'PaMOTHO HCIIOJIb30BaTh U3Y4YECHHBIH
NOHATUMHBIA  anmapaT  Kypca  (U3HMKH,  CONPOBOXKIATb  BBICTYIJICHHUE
MIPE3CHTAlNEN;

e[IpY BBINOJIHEHUH YYEOHBIX TPOEKTOB U HCCIENOBAaHUN (pu3nueckux
IpPOIIECCOB  paclpeAeisaTh OOf3aHHOCTM B TIpyNIe B COOTBETCTBHHM C
[OCTaBJICHHBIMU 3aJayaMM, CJCAWTh 3a BBINOJHEHUEM IUIaHAa JEHCTBUM U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OLIEHWBATh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTD
IpYIIIbI, BEICTpauBaTh KOMMYHUKATUBHOE B3aUMOJIEICTBHE, MPOSIBIISASI TOTOBHOCTh
paspemniatb KOHGIUKTHI.

K xonuy oOydeHus: B 9 Kiacce npeMeTHbIE Pe3yIbTaThl HA 0a30BOM YpOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

¢ ICTIIOJIb30BAaTh  TOHATUSA: CHUCTeMa OTcuéra, MaTepuajbHas  TO4YKa,
TPaeKTOPHsI, OTHOCUTEIIBHOCTh MEXaHUUECKOTO JIBHKEHHUS, nepopmanus (yrnpyras,
IUIACTHYECKasi), TPEHHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U
Neperpy3KH, UEHTP TAKECTH, A0COITIOTHO TBEPAOE TENO, LEHTP TSKECTH TBEPIOTO
TeJla, paBHOBECHE, MEXaHUYECKHE KOoleOaHUs U BOJHBI, 3BYK, HH(Pa3ByK H
yIbTPa3BYK, 3JIEKTPOMAarHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET,
OIM30PYKOCTh M JTATbHO30PKOCTh, CHEKTPBl MCIYCKAHUS W TOTJIOLICHUS, anbda,
OeTa- 1 raMMa-u3JIy4eHUs, U30TOIbI, AIepPHAs SHEPTreTHKA,;

epaznuyaTh SABJICHHUA (PaBHOMEPHOE W HEPABHOMEPHOE MPSMOJIMHENHOE
JBUKEHUE, PABHOYCKOPEHHOE MPSAMOJIMHEWHOE IBUKEHUE, CBOOOJHOE NaJCHHE
T€J, PAaBHOMEPHOE JIBM)KEHHE 110 OKPY>KHOCTH, B3aUMOJICMCTBHUE TEJl, pEaKTUBHOE



JIBIKEHHE, KOJIeOaTeIbHOE IBUKEHUE (3aTyXalOIINE U BBIHYKICHHBIE KOJeOaHus),
pPE30HAaHC, BOJHOBOE  JBWIKEHHE, OTpaXXEHHWE  3ByKa, MPSMOJIUHEHHOE
pacrpocTpaHeHUe, OTpaXEHUE U TMPEIOMJICHHWE CBETa, IMOJHOE BHYTPEHHEE
OTPa)KEHUE CBETA, Pa3JIOKEHHE OEJIOro CBETa B CIIEKTP U CIOKEHHE CIEKTPAIbHBIX
I[BETOB, IUCIEPCHS CBETa, E€CTECTBEHHAs pPaJUOAKTUBHOCTh, BO3HUKHOBCHHE
JUHEHYATOr0 CIEKTpa M3IIYYCHHsI) TI0 ONMMCAHHWIO WX XapaKTCPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

e paCro3HaBaTh TPOSBICHWE  M3YYCHHBIX  (U3HYECKUX  SBICHUH B
OKpyXaroeM Mupe (B TOM 4ucie (PU3UICCKUE SIBICHHS B TIPHUPOJEC: NMPHIUBBI U
OTJUBHI, ABMXKEHUE TIaHeT CONTHEYHON CHCTEMBI, PEAKTUBHOC JBUIKECHUE JKUBBIX
OpPraHU3MOB, BOCTIPUATHE 3BYKOB J>KMBOTHBIMH, 3EMJICTPSICCHHE, CEHCMHUYECKHE
BOJIHBI, I[yHAMHU, X0, I[BETA TEJI, ONTHYECKUE SBJICHUS B IPUPOJIE, OUOJIOTUUECKOE
JCHCTBUE BHUAMMOrO, yJIbTPadUOJIETOBOIO U PEHTICHOBCKOTO H3IIYYCHHH,
CCTCCTBCHHBIM pPaJMOAKTUBHBIA (POH, KOCMHYECKHE JIy4d, PaJHOAKTHBHOE
U3JTyYCHUE TPHUPOIHBIX MHUHEPAJIOB, JCHCTBUEC PATUOAKTUBHBIX HW3IyUYCHHUW Ha
OpraHu3M 4YeJIOBEKa), MPU ITOM MEPEBOJUTH MPAKTUYECKYIO 33/lauy B y4eOHYIO,
BBIJICIISATH CYIIECTBCHHBIC CBOMCTBA (TPU3HAKH) (PU3NUCCKUX SBIICHUH;

e OITUCBHIBATh M3YUYCHHBIC CBOMCTBA Tel W (DU3UYCCKUE SIBICHHS, UCIIOIB3YS
¢usnueckre BEIWYUHBI (CPeAHSIS M MTHOBEHHAs CKOPOCTh Tejla TIpH
HEPaBHOMEPHOM JIBH)KCHUH, YCKOpPEHHUE, MepeMeIleHUe, MyTh, YIiIoBas CKOPOCTh,
cuja TPEHMsl, CHJIa YIPYroCTH, CHJIa TSHKECTH, YCKOPEHUE CBOOOJHOIO IaJICHHUS,
BEC TeJa, UMITYJIbC TeJla, UMIYJIbC CHJIbI, MeXaHW4eckass paboTa W MOIIHOCTD,
MOTCHITMAIbHA DHEPrHs Teja, TOJIHITOr0 HaJl TOBEPXHOCTHIO  3EMIJIH,
NOTCHITMAIbHAS JHEPrUs CXKaTOW MNPYKUHBI, KUHETHYECKAas HHEPrHs, IOJHAS
MEeXaHW4ecKas PHEPTHs, IEPUOJT U YacTOTa KOJIeOaHUH, JUIMHA BOJHBI, TPOMKOCTH
3ByKa M BBICOTAa TOHA, CKOPOCTh CBETA, IMOKAa3aTellb MPEJIOMIICHHS CpeJbl), TIPU
OMHMCAHUN TPABUIBHO TPAKTOBATH (PU3MYECKUM CMBICI HCIOJIB3YEMBbIX BEITHYHH,
o003HaYeHUs] H CAUHUIBI (U3UYCCKUX BEJIMYMH, HAXOIUTh (OPMYJIHI,
CBSI3BIBAIOIINE JTAHHYIO (PM3UYECKYIO BEIMYMHY C IPYTMMH BEIIMYMHAMH, CTPOUTH
rpaduKu U3YICHHBIX 3aBUCUMOCTEH (DU3NUECKUX BEITUYHH;

e XapaKTepHU30BaTh CBOMCTBA Tei, (U3HUYECKUE SBICHHUS U IPOICCCHI,
HCIIOIb3Ys 3aKOH COXPAHCHUS DHEPTHH, 3aKOH BCEMHPHOT'O TATOTCHHS, MPHUHIIUII
CYNEPNO3UIIMA CHJI, MPUHIMUI OTHOCUTEILHOCTH ['amuies, 3akoHsl HbroTOHAa,
3aKOH COXPaHCHHS UMITYJIbCA, 3aKOHBI OTPAKCHUS W MPEIOMIICHHUS CBETA, 3aKOHBI
COXpaHEHHS 3apsAJ0BOTO U MACCOBOT'O YHCEN MPH SJICPHBIX PEAKIUAX, MPH ITOM
JaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA W 3alMCHIBAaTh €r0 MaTEMaTHYECKOE
BBIpaXKCHUE;

¢ O0BSACHATh (HU3UYCCKHE TPOIECChI M CBOMCTBA TEJ, B TOM YHCIC U B
KOHTEKCTE CHUTyalluli MPaKTHKOOPHUEHTHPOBAHHOTO  XapaKTepa: BBIABIATH
MPUIMHHO-CIICICTBEHHBIC CBS3U, CTPOUTH OOBSICHEHHUE U3 2—3 JTOTHYSCKHUX IIIaroB



C omopodl Ha 2-3 H3yYEHHBIX CBOMCTBA (PUBMYECKHX SIBICHUH, (PU3NUECKUX
3aKOHOB WUJIM 3aKOHOMEPHOCTE;

e pelIaTh pacu€THbIC 3a/1a4n (ONUpPAIOIIMECS Ha CUCTEMY U3 2—3 ypaBHEHUN),
MCTIONB3Ys 3aKOHBI 1 JOPMYJIBI, CBA3BIBAIOIINE (DU3MUECKHE BETMUMUHBI: HA OCHOBE
aHaiM3a YCJIOBUS 3aJlayd 3alMChIBaTh KPAaTKOE YCIOBUE, BBISBIATH HEAOCTAIOLINE
WIK U30BITOUYHBIE JAHHBIE, BHIOMPATh 3aKOHBI M (OPMYIJbl, HEOOXOIUMBIE IS
pellieHusi, MPOBOAWTH PACUYETHl M OLEHHWBATh PEATHCTUYHOCTH TOJIYYECHHOTO
3Ha4YeHHs PU3NIECKON BEITUUMHBI,

e pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO pEIIUTh TMPH MOMOIIU
(GU3NYECKNX  METOJOB, WCIOJB3ysl ONHCAHWE HWCCICIOBAHMS,  BBIIACIATH
poBEPSIEMOE TPEATNOIOKEHHE, OICHUBATh MPABHIBHOCTH MOPSAIKA MPOBEIACHHS
WCCIIEJIOBAaHNUsA, JIeNIaTh BBIBOJIbI, HHTEPIPETUPOBATh PE3yIbTaThl HAOIIOJCHUN |
OTIBITOB;

¢ IPOBO/IMTH OMBITHI IO HAOTIOACHUIO PUBNIECKUX SIBICHUN WU (HU3HUECKUX
CBOICTB Teid (M3ydyeHHe BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHUs DHEPIruH,
3aBHCHMOCTh TEpHOAa KOJeOaHWH MNMPYKUHHOTO MasTHHKAa OT MAacChl Tpy3a H
KECTKOCTH TIPY)XKHHBI W HE3aBUCUMOCTh OT aMIUIUTYJbl MallbIX KoJeOaHuH,
NpSIMOJIMHENHOE PacipOCTpaHEeHUE CBETa, pa3jioKeHue OeIoro CBeTa B CHEKTD,
U3y4YeHHE CBOWCTB M300paXeHHs] B IIOCKOM 3€pKajie M CBOWCTB M300pakeHUs
npeaMera B coOuparouiedl JMH3e, HaONIoJCHHE CIUIONIHBIX M JIMHEHYaThIX
CHEKTPOB HU3IYUYEHHsI): CAMOCTOSITEIbHO COOMpaTh YCTAaHOBKY M3 HM30BITOYHOTO
Habopa 000py0BaHMs, OMMCHIBATH XO/1 OIBITA U €r0 Pe3yNbTaThl, (HOPMYIUPOBATH
BBIBO/IbI;

¢ IPOBOJIUTH TMPU HEOOXOIUMOCTH CEPHUIO MPSMBIX HW3MEPEHHM, OIpeaesss
CpellHee 3HaueHue M3MepsieMOl BenMYuHBbI ((POKYCHOE paccTOsTHUE COOMparomiei
JIMH3BI), 000CHOBBIBAThH BBHIOOP CIIOC00a M3MEPEeHUS (M3MEPUTEIIBHOTO prbopa);

¢ [IPOBOJIUTH  HCCIEAOBAHUE 3aBUCUMOCTEH  (U3MYECKUX BEJIHYMH C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUU (3aBUCUMOCTh MYTH OT BPEMEHHU IIpH
PaBHOYCKOPEHHOM JIBIKEHHU 0€3 HavyalbHOW CKOpPOCTH, Iepuojaa KojeOaHui
MaTeMaTHUYECKOr0 MasiTHUKA OT JUIMHbI HUTH, 3aBUCUIMOCTH yTJIa OTPa)XCHUs CBETa
OT yIVla NaJeHUd W YIja TMpejIoMJIeHHs OT yrja MaJeHus): IUIaHUPOBATh
HCCJIEJOBAHHUE, CAMOCTOATEIBHO COOMpPATh YCTAHOBKY, (PMKCHUPOBATH PE3yJIbTATHI
MOJIYYCHHOW 3aBUCUMOCTH (M3MYECKUX BEIMYMH B BHUJE TaOIUI] ¥ TpPaduKOB,
JieNiaTh BBIBOJIBI MO PE3yJbTaTaM HCCIEAOBAHNUS;

¢ [IPOBOJINTH KOCBEHHBbIE M3MEpEeHHs (U3MUECKUX BEIUYMH (CpemHss
CKOpPOCTb U YCKOpPEHHE Teja MpPU PaBHOYCKOPEHHOM JBMKEHHH, YCKOpPEHHE
CBOOOIHOTO MaJeHUs, )KECTKOCTh MPYXUHBI, KOIDPUIMEHT TPEHUS CKOJIbKEHHUS,
MexaHuyeckas paboTa W  MOIIHOCTb, 4YacToTa M Nepuoa  KosieOaHMit
MaTEeMaTUYECKOTO W TMPY>KUHHOTO MAasSTHUKOB, ONTHYECKas CHJIa COOHMparomiei
JUH3bL,  PaAUMOAKTUBHBIM  (OH):  MIaHMpPOBATHL  HU3MEPEHHs,  CcOOUpaTh
HKCIEPUMEHTANBHYIO YCTAHOBKY U BBITIOJTHATH U3MEPEHHUS, CICAYS MPEIT0KCHHON



WHCTPYKIIMM, BBIYUCISTh 3HAYCHUE BEIUYMHBl U AHAIM3UPOBATH MOJYUYCHHBIE
pe3yIbTaThl C YYETOM 3aJaHHOU MTOTPELIHOCTU U3MEPEHUM;

e COOJIIO/IATh MPABHIJIA TEXHUKU O€30MACHOCTH MpHU padoTe ¢ 1abopaTOpHBIM
000opy10BaHUEM;

epa3iMuaTh OCHOBHBIC TMPU3HAKK M3YUYCHHBIX (DUINYECKUX MOJIETICH:
MartepualibHasi TOYKa, a0COMIOTHO TBEPAOE TEJIO, TOUCUHBIM UCTOYHUK CBETA, JIyY,
TOHKasl JINH3a, TJIaHeTapHask MOJIeNb aTOMa, HYKJIOHHAsI MOJIETIb aTOMHOTO 5]1pa;

e XapaKTepU30BaTh MPUHIMIBLI  JIEUCTBUS  M3YUYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha HUX OMUCAHUs (B TOM YHCIE: CIUIOMETP,
JATYMKU TIOJIOKEHUSI, PACCTOSIHUSI U YCKOPEHUSI, PaKeTa, 3X0JIOT, OUKH, MEPUCKOTI,
dboToanmapar, ONTHYECKHE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunbcona), wucnonp3ys 3HaHUS O CBOMCTBaxX (DU3WYECKUX SIBJICHUU U
HeoOXxoauMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

¢ ICTIOJIb30BaTh CXEMbl U CXEMATUYHBIC PUCYHKH H3YyUCHHBIX TEXHHUYECKUX
YCTPOUCTB, HM3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTHUYECKUX IMPOIECCOB TIPHU
pelieHnd y4eOHO-TIPaKTUYECKUX 3aJ1ad, ONTHYECKUE CXEMbl IS IMOCTPOCHUS
n300pakeHUH B IJIOCKOM 3€pKaJie U COOMparole JINH3E;

e IPUBOJIUTH PUMEPHI (HAXOAUTH HHPOPMAITUIO O MMPUMEPAX ) MPAKTUIECKOTO
UCIIOJIH30BaHUS (PU3MUECKUX 3HAHWUW B TOBCEJIHEBHON JKU3HU JJII O0OCCIICUCHUS
0e30MacHOCTH TPU OOpallleHUd ¢ TpUOOpaMH U TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUs] 3J0pPOBbS M COONIOJICHHS HOPM SKOJOTHYECKOrO TOBEJCHHS B
OKpY’Karouen cpeae;

¢ OCYIIIECTBIISATh ~ MOUCK HHPOpMaud  (PU3NYECKOTO  COACpKaHUS B
HNuTepHere, caMOCTOATENbHO (POPMYNHPYST MOUCKOBBIA 3ampoc, HAXOIUTh MYTH
OTIpEJICIICHHs] JOCTOBEPHOCTH TMOJYYCHHOW MH(GOPMAIMK HA OCHOBE MMEIOIINXCS
3HAHUM U JONOJHUTEIbHBIX UICTOYHUKOB;

* CTIOJIH30BaTh TP BBHIMOJHEHWN YYEOHBIX 3aJaHUil HAyYHO-TIOMYJISPHYIO
TuTeparypy (pusmdyeckoro comepaHus, CIPABOYHBIE MaTEpHUAIbl, PECypChl CETH
WuTtepHer, Bmanerh mNpuéMaMHu KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHUS
nH(pOopMau U3 OJHON 3HAKOBON CHCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHHS HA OCHOBE
uHMOpPMAIMN U3 HECKOJIBKUX MCTOYHUKOB (PU3UUYECKOTO COJEPIKAHUS, IMyOINIHO
MPEACTABIATh PE3YJbTAaThl MPOEKTHON WM HCCIIEIOBATEIbCKON NIESITENbHOCTH,
IIPU 3TOM T'PaMOTHO MCIOJIb30BaTh W3YUYEHHBIM MOHATUWHBINA anmapaT U3y4aeMoro
paznena (UMK W COMPOBOXKIATh BBICTYIUICHHE MpE3eHTauue ¢ Yy4yE€ToM
0COOEHHOCTEH ayTUTOPUHU CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KosmuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM
Kontpoabnbie | IlpakTuuyeckue | JJIEKTpOHHBIE (HH(POBLIE)
n/n NMPOrpamMmmbl Bceero
padoThI padoTsbI o0pa3oBaTe/ibHbIE pecypchl
Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHM OKPY/KAIOLIEro MIUpa
bu6moreka [IOK
11 o - 2
VISHIEG  HayKa 0 TIpHpOJe https://m.edsoo0.ru/7f416194
bu6moreka [IOK
1.2 o 2 1
VISHFICCICHE BEIIHHIHET https://m.edso0.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBII METO/1 MO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6

Pa3znen 2. [lepBoHayaibHbIe CBEJICeHUS 0 CTPOCHUM BelllecTBA

2.1 Crtpoenue BemecTa 1 bubmorexa HOK
' P B https://m.edso0.ru/7f416194
59 JBrmykeHue u B3aMMOACHCTBUE YaCTHII 5 1 bubnuoreka [JOK
' BelllecTBa https://m.edso0.ru/7f416194
bubmuoreka [JOK
2.3 Ar 2
PETATHEIE COCTONHHA BEILECTBa https://m.edsoo.ru/7f416194
Utoro mo pazneny 5
Paznea 3. /IBu:keHue u B3auMojieiicTBue Te
3.1 MexaHnueckoe OBIKEHUE 3 bubmorexa LIOK

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

3.2 WNuepuus, Macca, MIOTHOCTh 4 1 bu6mmoreka [JOK



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

https://m.edso0.ru/7f416194

bu6mmoreka [{OK

. .B 14 2
33 Cuta. Buat cin https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, (KHIKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPIAbIMU 3 bubnuotexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bu6moreka [IOK
4.2 S
Jlaprierue KuAKOCTH https://m.eds00.ru/7f416194
bu6mmoreka [IOK
4.3 A 6
T™MOc(epHOe JaBlieHnE https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a HAa MOTPYKEHHOE 5 3 bubnuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Pabora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
>1 PaoTa 1 moutsocTs 3 1 https://m.eds00.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 1 bubmorexa HOK
https://m.eds00.ru/7f416194
5.3 MexaHu4eckas SJHEPTHsl 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Hroro no paszneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12



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

8 KUIACC

KounyecTBo yacoB
HaumeHoBaHue pa3ie/ioB U TeM JuekTpoHHble (¢ poBbIE)
Ne i/ Kourpoububie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Pasnen 1. TensoBble siBIeHUsI
. bubnuotexa [JOK
11 C 7
TPOCHHE H CROHCTRA BEMliecTsa https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CIDIOBHIE HPOUCCCHl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpruyeckne 1 MAarHUTHbIE SIBJICHUSI
21 DIIEKTPUYECKHE 3apsibl. 3apsSKEHHbIE Tella 5 1 bubnuoreka [JOK
' U WX B3aHMO/ICHCTBHE https://m.edsoo.ru/7f4181ce
2.2 ITocTosTHHBIN JIEKTPUUYECKUNA TOK 20 1 7 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
2.3 MarsuTHbIE SBJICHUS 6 1 15 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.4 4
DUICKTPOMArHHTHAS HHAYKLUHS https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 3 145



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KUIIACC

KoaunuyecTBo 4acoB

HaumeHoBaHue pa3ie/ioB U TeM JuekTpoHHble (¢ poBbIE)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Pasznen 1. Mexanuveckue siBJIeHUS
11 MexaHn4ecKoe JBMKEHHE U CTIOCOOBI €T0 10 1 bu6mmoreka [{OK
' OIHCaHUs https://m.edsoo.ru/7f41a4a6
1.2 BzanmMopeiicTBue Ten 20 1 3 bubmmorexa TTOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHUS 10 3 Bubamorexa [IOK
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pa3znen 2. Mexannuyeckue KojJe0aHUs U BOJTHBI
2.1 MexaHuveckue KojieOaHus 7 3 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 Me €CKHe .3 8 1 3
HAHUHCUIEC BOJERL SB5% https://m.edsoo.ru/7f41a4a6
Utoro no pazueny 15
Pasjaen 3. DiieKTpOMarHuTHOE 1M0Jie H 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIEeKTPOMarHuTHOE MOJe U 6 5 bubnuoreka [JOK
' 9JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Utoro mo pazneny 6
Pa3znen 4. CBeToBbI€ SIBJI€HUS
4.1 3aKOHBI PacCPOCTPAHEHUSI CBETA 6 2 bubnuorexa [IOK



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

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

bu6mmoreka [IOK
4.2 JI 0 6
HHIBL H OUTHHECKHE HPHOOPE! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 P 0 3 2
AITOEHIE DEIOTO CBETA B CIICKIP https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBbBIE SABJIEHUS
bu6moreka [IOK
5.1 14 4 1
CIyCKaHHWE U MOTJIOMICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 1
CTpoeHHE aTOMHOTO /pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 A
AICPHEIC peaKtn ! 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Paznen 6. [loBToOpuTE/ 1bHO0-00001IaK0 1M MOAYJIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 5 bubnuoreka [[OK
' Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27



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

YYEBHO-METOANYECKOE OBECIIEYEHUME

OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

1. ®usuka: 7-i knacc: 6a30BbIi ypoBeHb: yueOHUK. [leppimkun U.
M., BanoB A. 1. Akunonepsoe obmectso «M3natensctBo «IIpocBemienue»

2. ®usuka: 8- kinacc: 6a30BbIi ypoBeHb: yueOHUK. [leppimkun U.
M., UBanoB A. 1. AkiimonepHnoe odmiectBo «M3narensctBo «IIpocBernienue»

3. ®usuka: 9-i knacc: 6a30BbIil ypoBeHb: yueOHUK. [leppimkun U.
M., I'ytauk E. M., IBanoB A. ., [TerpoBa M. A. AkiinoHepHoe 00IIECTBO

«M3parenscTBO «lIpocBemieHne»



