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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIlEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUH M TpeOOBaHUU K pe3ysbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yuétoM (penepanbHON paboueit mporpaMmbl BOCIIUTAHUS U
Konnenmuu npenoaaBanus yueOHoro npeaMera « Ouzmkay.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBlIeHO Ha (opMupoBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOY4YarOMIMXCA W OpraHu3alyi0 HM3yYeHUS
(Gu3MKM Ha JAesITeNIbHOCTHOW OCHOBe. B mporpamme mo ¢(usuke yyuThIBatoTCA
BO3MOXXHOCTH y4eOHOro mpeamera B peanuzaunuu TpeboBanuii ®I'OC OO0 k
IJIAHUPYEMBIM JTUYHOCTHBIM U METANPEAMETHBIM pe3ybTaTaM 00y4YeHHs, a TaKXKe
MEXIIPEMETHbIE CBSI3M €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEAMETOB Ha ypOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeaeieHre yueOHoro Marepraia
1o rogam o0yyeHus (IO Kjaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
yuéTe BO3PaCTHBIX OCOOEHHOCTEH 00yYaronInXcs.

[Iporpamma 1o ¢usmnke pazpaboTaHa C IEJIbI0 OKa3aHUS METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl 0 y4eOHOMY MPEMETY.

®duszrka ABIAETCI CUCTEMOOOPA3YIOUIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
NPEeIMETOB, TOCKONbKY (HU3MYECKHEe 3aKOHBI JIEKAaT B OCHOBE MPOIECCOB H
SBICHUH, W3ydyaeMbIX XUMHEH, OuWosorued, acrpoHomued u QGU3HIECKOU
reorpaguei, BHOCUT BKJIAJ B €CTECTBEHHOHAy4YHYI0 KapTHHY MHUDa,
npenocTaBisieT Haubosee siICHble 00pasibl MPUMEHEHHS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYeHHSI TOCTOBEPHBIX 3HAHUN O MUPE.

OnHa w3 TIaBHBIX 3a7ad (PU3MUECKOro OOpa3oBaHHS B CTPYKTYype OOIIETO
o0pa30oBaHusA COCTOMT B (DOPMUPOBAHHH €CTECTBEHHOHAYYHOW TPaMOTHOCTH H
UHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIoONiaracT OBJAJCHHE
CIEAYIOIINMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYUYHYIO
IPAMOTHOCTb:

eHAYYHO OOBSICHATH SIBIICHHUS,

*OIICHUBATh U TOHUMATHh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHNUS;

eMHTEPIPETUPOBATH JAHHBIC W HCIOJIH30BATh HAYyYHBIC JOKA3aTEIhCTBA IS
MOJTyYEHHUS BBIBOJIOB.
enu n3ydeHus GU3NKA HA yPOBHE OCHOBHOT'O OOIIETr0 00pa30oBaHUsI OMPEICIICHBI
B Konnenuuu npenojgaBanusi yueoHoro npeamera «duznuka» B 00pa3zoBaTelbHbIX



OpraHu3aLuaX Poccuiickon Denepauun, pean3yOIINX OCHOBHEIE
oOmeoOpa3zoBarenabHble  NPOrpaMMbl, YTBEepKAEHHOW pemeHueM Koimeruu
MunuctepcrBa npocBenienus Poccuiickoit @enepanuu (mpoTokos oT 3 AexalOps
2019 r. Ne [1IK4BH).

Ieaun nzyyenus pusuku:
. OpuOOpeTeHHe WHTEpeca M CTpeMJICHUS OOydYaloIIMUXCi K HaydHOMY
W3YYECHHIO TPUPOABI, Pa3BUTUE HUX HMHTEIUIEKTyAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;
. pa3BHUTHE TMPEICTABICHUN O HAyYHOM METOJE MO3HaHWUS U (POopMUpPOBaHME
UCCJIEN0BATEIBCKOTO OTHOUIEHUS K OKPY>KAIOIUM SIBJICHUSIM;
. dbopMHUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3y4YeHUsS OCHOB
CTpOEHUSI MaTepUH U PyHTAMEHTAJIbHBIX 3aKOHOB (PU3UKH;
. dbopMHUpOBaHUE TPEACTABICHUM O poJid (UIUKU IS Pa3BUTUS APYTHX
€CTECTBEHHBIX HaYK, TEXHUKHU U TEXHOJIOTU;
. pa3BUTHE  TMPEACTABICHUM O  BO3MOXHBIX  cdepax  Oynyueit
npodeccuoHaIbHOM JESTENbHOCTH, CBSI3aHHOM C (DU3MKOHM, MOATOTOBKA K
JanbHeleMy oOy4eHHIO B ’TOM HaNpaBICHUU.
JloCTH)KEeHHE 3TUX 1ieJiel MporpaMMbl 10 (PU3MKE HAa YPOBHE OCHOBHOI'O OOILIETO
o0pa3oBaHUs 0OecTIeUnBaeTCs PEIICHUEM CIEIYIOIINX 3a1a4:

L HpI/IO6p€T€HI/I€ 3HAHUH 0) AUCKPCTHOM CTPpOCHNHA BCIICCTBA, 0
MCXaHUYCCKUX, TCIJIOBBIX, DJICKTPUYCCKUX, MAIHUTHBIX H KBAHTOBBIX ABJICHUAX,
L HpI/IO6p€T€HI/I€ YMGHI/Iﬁ ONUCHIBATh U OOBSICHSTH (1)I/ISI/I‘I€CKI/I€ SABJICHUA C

UCIIOJIb30BaHUEM TOJTYyUYCHHBIX 3HAHUH;

. OCBOCHHME METOJOB pEIIEHUS MPOCTEHINUX pPAacu€THBIX 3aJad ¢
UCIIOJIb30BaAHUEM bu3nUecKnx MOJIETIeH, TBOPUYECKHUX u
IPAKTUKOOPHUEHTUPOBAHHBIX 33]1a4;

. pa3BUTHE YMEHUU HaONIOAaTh NMPUPOIHBIC SBICHUS W BBIOJHSITH OIBITHI,
nabopaTopHbie pabOTHl U IKCIEPUMEHTAIBHBIC UCCIEAOBAHMS C UCIOJIB30BAHUEM
HU3MEPUTENIBHBIX TPUOOPOB;

. OCBOCHHE TPUEMOB palbOTHl ¢ WHpOpMaIHe (HU3NIECKOTO COAEpKAHUS,
BKJIFOYasi HMHGPOPMAIMIO O COBPEMEHHBIX JOCTHKEHUSX (U3UKU, aHaIu3 W
KPUTUYECKOE OlICHUBaHNE NHPOPMAIINH;

. 3HAKOMCTBO €O cepamu MpoPeCCHOHAIBHON NESITeIbHOCTH, CBI3aHHBIMU C
(Gu3UKOi, W COBPEMEHHBIMU TEXHOJIOTHSMH, OCHOBAHHBIMHU Ha TOCTHIKCHHSIX
duznueckon HayKH.

Ha wusyuyenue ¢usuku (0a30BbId ypOBEHb) HAa YPOBHE OCHOBHOTO OONIETro
oOpazoBanus orBoautcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HefleNi0), B 8
KJlacce — 68 yacoB (2 vaca B Hezento), B 9 knacce — 102 vaca (3 yaca B Henelo).



[Ipennaraemslii B mporpamme o (pu3uKe rnepedyeHb J1abopaTopHbIX padoT U
OIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, yYUTEb JA€IaeT BEIOOP MPOBENIECHUS
7a00paTOpHBIX PA0OT M ONBITOB C YYETOM HWHIUMBUIYAIbHBIX OCOOEHHOCTEH
oOy4aromuxcs, CIUCKa 3KCIEPUMEHTANBHBIX 3aJaHui, MpeajaraeMblX B paMKax
OCHOBHOT'O F'OCY/IApCTBEHHOIO YK3aMEHA 110 (PU3UKE.

COAEP/KAHUE OBYYEHUS
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®uszuka — Hayka o mpupone. SBneHus npuponabl. OuUznyuecKue SBICHUS:
MEXaHUYECKUE, TEIJIOBBIC, JICKTPUUECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBBIE.
Odusnueckne BenuuuHBL. M3Mepenne (dusnueckux BeaudyuH. DuznYeckue
npubopsl. [lorpemHocTs u3MepeHuit. MexxayHapoiHasi CUCTEMa €IUHMII.

Kak ¢wusuka u japyrme ecCTeCTBEHHbIC HAayKd H3YyYarOT TPHUPOIY.
EcrecTBeHHOHAy4HBI METOJI TO3HAHUS: HAOJIOJEHWE, IMOCTAHOBKA HAYy4YHOTO
BOIIPOCA, BBIJIBIIKCHUE THIIOTE3, DKCIIEPUMEHT 10 TIPOBEPKE TUIOTE3, OOBICHECHUE
Habmonaemoro sBieHus. Onucanue GU3NUECKUX SBJICHUN ¢ TOMOIIBIO MOJIEeH.

Jemoncmpayuu.
1. MexaHn4yecKue, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUSI.
2. duznyeckue MpUOOPH U TpOLEAypa TPSIMBIX HU3MEPEHUN aHAJIOTOBBIM U

U (POBBIM TPUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1 OrnpeneneHue 1EeHbI ASICHUS KAl U3MEPUTEIIBHOTO prbdopa.
2 N3mepenne pacCTOSTHUM.
3. N3mepenune 06bEMa KUAKOCTH U TBEPOTO TEa.
4 OrnpeneneHue pasMepoB MajbiX Tell.
5 N3smepenne temnepaTtypsl OpU IIOMOILIM JKHUAKOCTHOIO TEPMOMETpa U
JaTYNKa TEMIIEPATYPBHI.
6. [IpoBenenne wuccinenoBaHus MO IPOBEPKE THUIOTE3bl: NAIBHOCTH MOJIETA
[apuKa, MyrneHHOT0 TOPU30HTAIBHO, TEM OO0JIbIIIe, YeM OOJIBIIE BRICOTA ITyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHH BelllecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mepbl. OIMbITHI,
JIOKA3bIBAIOIINAE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBrkeHre yactull BeniecTtBa. CBsI3b CKOPOCTH JBHMXKEHHUSI YacTHI[ C
TeMIiepatypoii. bpoyHoBckoe nBmwkenme, auddys3us. BzanmomelicTBue YacTHI
BEIIECTBA: MPUTSKECHUE U OTTAJKUBAHUE.

ArperaTHble COCTOSIHUSA BEILECTBA: CTPOCHUE Ta30B, KUJIKOCTEW U TBEPIBIX
(kpucTayuIMdecknx) Teia. B3anmMoCBsI3b MEXAy CBOWCTBAMHM BEIIECTB B Pa3HBIX



arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJSIpHBIM cTpoeHHeM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

emoncmpayuu.
1. Ha6monenrie OpoyHOBCKOTO JIBUKEHHUS.
2. Ha6monenue nuddysun.
3. Hab6monenue SBJICHUH, O0OBACHSIIOIINXCSA MPUTSHKEHUEM 1701071
OTTaJKUBAHUEM YACTHUII BEILIECTBA.

Jlabopamopnuie padomut u onvimot.

1. OrneHka quaMeTpa aroMa METOJIOM PSIOB (C UcToyib30BaHueM (doTorpaduii).
2. OnbITH IO HAOJTIOJICHUIO TEIIJIOBOTO PACITUPEHUS Ta30B.
3. OnbITH IO OOHAPYKEHUIO TEHCTBUS CHIT MOJICKYJIIPHOTO MPUTSIKEHUS.

Paznen 3. JIBu:keHHe U B3aMMO/IECTBHE TeJl.

Mexannyeckoe ABMKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMEHU JIBUKEHUS.

SBneHne WUHEPIMU. 3aKOH HMHEpUMU. B3aumoaeicTBUe TeNl Kak MpUYMHA
U3MEHEHUSI CKOPOCTHM JBMXKEHMSI Teld. Macca Kak Mepa HWHEPTHOCTH Tela.
[InotHOCTH BemecTBa. CBA3b IUIOTHOCTU C KOJUYECTBOM MOJIEKYJ B E€IUHHIIE
00BéMa BelecTna.

Cuita KaKk XapakTepuCTUKa B3auMoAeucTBus Tena. Cuia ynpyroctu M 3aKOoH
I'yka. M3MepeHne cuiibl ¢ MOMOILBIO IUHAMOMETpA. SIBIIEHHE TATOTEHUS U CUJIa
TskecTd. Cuia TSKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. CnoxkeHue
CWJI, HAPABJIEHHBIX MO OAHOM mpsiMoil. PaBHonelcTBytomas cui. Cuia TpeHHs.
TpeHune CKONbKEHUS U TPEHUE MOKOsI. TpeHue B MPUPOJEC U TEXHUKE.
Jemoncmpauuu.

HaGmronenre MexaHU4ecKoro JBUKEHUS Tena.

N3mepenne ckopocTu NPSIMOJIMHEWHOTO JBUXKEHUS.
HaGmronenuie siBieHUs: HHEPIIUH.

HaGmronenne u3meHeHns CKOPOCTH MPU B3aMMOJICHCTBUU TE.
CpaBHeHuE Macc Mo B3aUMOJICHCTBUIO TEIL.

o g k> v DN E

CrnoxeHue cuJil, HallpaBJIE€HHbBIX 10 OJJHOM MPSMOM.

Jlabopamopnwie padbomot u onvimol.

1. OnpeneneHue CKOPOCTH PABHOMEPHOIO JBMKEHUs (IIapuKa B >KUIAKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOWIISA U TaK Jajee).

2. Onpenenenue cpeaHeld CKOPOCTU CKOJIbKEHUsT Opycka WM IIapuKa o
HAKJIOHHOM TJIOCKOCTH.

3. Ornpenenenue MIOTHOCTH TBEPAOTO TEIIA.



4. OnpIThI, JI€MOHCTPHUPYIOLIME 3aBUCUMOCTh pacTskeHus (nedopmanun)
MPY>KUHBI OT TPUIOKEHHOU CHJIBL.

5. OnpIThI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI TPEHUSI CKOJIBKEHHUS OT
BEca Teja U XapakTepa CONMPUKACAIOIIUXCS TOBEPXHOCTEH.

Paspnen 4. /laBiienue TBEPABIX TeJl, dKUAKOCTell U ra3oB.

Hasnenue. CriocoObl yMEHbILICHUS U YBETUYEHUs AaBieHus. JlaBneHue rasa.
3aBUCUMOCTb JaBJ€HMs Tra3a OT 00bEma, Temmneparypbl. Ilepemaua naBneHus
TBEPABIMU TEJIAMH, KUAKOCTAMHM M razamu. 3akoH llackana. ITHeBmaTmueckue
MalIHbl. 3aBUCUMOCTb JABJICHHS KUIKOCTU OT TiayOuHBL. ['Hapocrathueckuii
napajokc. Coobiaromuecs cocynbl. ['uapaBinyeckie MeXaH U3Mbl.

AtMmocdepa 3emnn u armochepHoe naBiaeHue. [IpuuuHbBI cyliecTBOBaHUS
BO3AyImHON o0onoukn 3emnn. OnbiT Toppuuernnu. M3mepenue aTtmocgepHOro
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTo JIaBJIEHUsI OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTro JTABICHUSI.

JleficTBUE KUJKOCTH U Ta3a HAa MOTPYKEHHOE B HUX Teso. BriTankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxoniaBanue.

Jemoncmpayuu.

3aBUCUMOCTb JIaBJICHUS ra3a OT TEMIIEPaTypBhl.

Ilepenaya naBiaeHUs KUAKOCTBIO U Ta30M.

Coobmiaromuecs cocyabl.

['mppasnuueckuit mpecc.

1.
2.
3.
4.
5. [IposiBneHue neicTBUs aTMOC(PEPHOTO TaBICHUS.
6. 3aBUCHUMOCTh BBITATKUBAIOIICH CHIIBI OT 00BhEMA MOTPYKEHHOW YacTH Teia
U TJTIOTHOCTHU JKUJIKOCTH.
7. PaBeHCTBO BBITATKMBAIOWIEH CUIIBI BECY BBITECHEHHOW KUJKOCTH.
8. VYcnoBue maBaHus TeJl: TUIaBaHUE WJIW MOTPYKEHUE TEJI B 3aBUCUMOCTH OT
COOTHOILIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamophuie pabomot u onvimot.
1. HccnenoBanne 3aBUCHMOCTH Beca Tela B BOJE OT 00bEMa MOTPYKEHHOU B
KUJIKOCTh YaCTH TeJa.
2. OmnpeneneHue  BbITAJIKUBAIONIEH  CUJIbI,  JEUCTBYIOIIEM Ha  TeJjo,
MOTPYKEHHOE B KUIKOCTD.
3. [IpoBepka HE3aBUCUMOCTH BBITAJIKABAIOIIEH CUJIbI, AEUCTBYIOIIECH HA TEIO B
XKUJIKOCTH, OT MacCChI TeJa.
4. OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh  BBITAJIKUBAIONIEH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJO B KUJKOCTHU, OT 00bEMa MOTPY>KEHHOU B KUAKOCTh YaCTH
T€JIa U OT IUNIOTHOCTH KUJKOCTH.



5. KoncTtpynpoBanne apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJKU U ONPEIECICHUE
€€ rpy30l0aAbEMHOCTH.

Paspnen S. PaGora u MOIIHOCTH. DHEpPrusi.

Mexanundeckast padota. MOIIHOCTb.

[IpocTbie MeXaHU3MBbI: pblyar, OJOK, HAKJIOHHas IUIOCKOCTb. I[IpaBumio
paBHOBecusi pbluara. llpuMmeHenue mnpaBuia paBHOBECHsS pblyara K OJIOKY.
«3onoroe mpaBwino» MexaHuku. KIIJ[ mpocteix wmexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTmdyeckas W MOTEHUHUAJIBHAS JHEPTHUS.
IIpeBpamieHne 0JHOrO BHUJIa MEXAaHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAHEHUS
SHEPIUM B MEXaHHUKE.

Jemoncmpayuu.
1. [Tpumepbl TPOCTHIX MEXaHU3MOB.

Jlabopamopnuie padbomot u onvimot.
1. Omnpenenenue pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JIBH)KCHUU TeJa IO
TOPU30HTAILHOMN MTOBEPXHOCTH.
2. HccnenoBanue yclioBuid paBHOBECHS pblyara.
3. N3amepenne KIIJ[ HakKITOHHON TIIIOCKOCTH.
4. N3ydeHne 3aK0Ha COXpAHEHHSI MEXaHUYECKOW SHEPTUU.

8 KITACC

Pa3znen 6. TeruioBbie IBJICHUS.

OCHOBHbBIE TIOJIOKEHUS MOJEKYISIPHO-KMHETUYECKOM TEOPUU CTPOCHUS
BelecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, MOATBEPKIAIOIIHNE
OCHOBHBIE MOJIOKEHUS MOJIEKYJIAPHO-KUHETUYECKOIN TEOPHUHU.

Mopenu TBEPAOrO, MKHUAKOTO U Ta3000pa3HOTO COCTOSHUN BEIECTBA.
Kpucrammueckue n amopdusie tena. OObsiICHEHHE CBOWCTB ra3oB, KUIKOCTEH H
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUM MOJIEKYISPHO-KUHETUYECKON TEOpPHUH.
CmaunBaHUE U KalWJUISIPHBIE sIBJIEHUS. TemioBoe pacCIupeHUe U CxKaTuUe.

Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIIOBOTO IBUKEHHS
gactunl. BHyTpenusis sHeprus. CnocoObl HW3MEHEHUS BHYTPEHHEW OSHEPIum:
TeIuIonepe1ada 151 COBEpLICHUE paboTHI. Bunsr TEIUIONEPEAAYM
TEIUIONPOBOHOCTh, KOHBEKIS, U3JTYYEHHUE.

KonnuecTtBo TemnoTel. YaelbHas TEMIOEMKOCTh BellecTBa. TeminooOMeH u
TEMJOBOE paBHOBeCHE. YpaBHEHHE TemioBoro Oamanca. [lnaBnenue wu
OTBEpPACBAaHUE KPUCTALINYECKUX BEIIECTB. YJAENbHAs TEIJIOTa IJIABJICHUS.
[TapooOpa3zoBanue u konaeHcanus. Mcnapenue. Kunenue. VYjaenpHas TerioTa



napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTypbl KHIIEHHUA OT aTMOC(EpPHOro
JABJICHUS.

BnaxuocTs Bo3nyxa.

OHeprus TOIUIMBA. Y IeJIbHAs TEIIOTA CTOPAHUS.

[Tpuniuner pabotsl TeruioBbix asurateneil KIIJ TeruioBoro asuraress.
TennoBele IBUTAaTENN U 3aLIMTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHMS U MPEBPALIEHUS SJHEPTUH B TEIUIOBBIX IIPOLIECCAX.

Jemoncmpayuu.
1 Ha6monenre OpoyHOBCKOTO JIBUSKEHHUS.
2 Ha6monenue nuddysun.
3. HaGmonenue siBjieHUi cMaurBaHUS U KalTWIISIPHBIX SBICHUH.
4 HaGmronenne TenioBoro pacimmpeHus Tedl.
5 N3meneHnue naBneHusi raza MpU U3MEHEHUM O00BEMa W HArpeBaHUU WU
OXJIQXKJICHUU.
6. [IpaBuna usmepeHus TemMnepaTyphbl.
7. Bubr Teronepenaym.
8. OxJtakIeHUe TIPU COBEPIICHUH PaOOTHI.
9. HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUIIAMH.

10.  CpaBHEHHE TEIIOEMKOCTEN Pa3IMUHbBIX BEILIECTB.
11.  HabGmroneHue KuTEHUS.
12. HabGmropeHue mocTosHCTBA TeMIIEpaTyphl MU IJIaBICHUH.
13. Moienu TEIUIOBBIX ABUTaTEIEH.
Jlabopamopnuie pabomot u onvimot.

1. OMBITHI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSIKEHUS.

2. OnbITHI 110 BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.

3. OnbITeI MO HAOJIOJACHUIO TEIUIOBOTO PACIIMPEHHUS Ta30B, >KUJIKOCTEH U
TBEPJIBIX TEIL.

4, OmnpeneneHue qaBieHUs BO3yXa B OaJTOHE IITTIPHUILA.

5. OnpITHl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh [IaBJICHUS BO3AyXa OT €ro

00bEéMa M HArPEeBaHUS WIIN OXJIAXKICHUS.

6. [TpoBepka rumoTe3pl TMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KHIKOCTH B
TEPMOMETPUYECKOUN TPYyOKe OT TeMIepaTyphl.

7. HaGmomenne wu3MEHEHWs BHYTPEHHEH OSHEPrud Tella B Pe3ysbTaTe
TeIUIonepe1aur ¥ padoThl BHEITHUX CHUIL.

8. UccnenoBanue sBICHUS TEIJIOOOMEHA MPH CMEIIUMBAaHUM XOJOJHOM U
ropst4eil BOJBI.

9. OrnpeneneHne KOJIMYECTBA TETUIOTHI, TTOJYYEHHOTO BOAOM MPHU TEIJI000MEHE
C HarpeThIM METAUTMYECKUM LIHJIMHIPOM.



10.  OmnpeneneHue yaeapHON TEITIOEMKOCTH BELIECTBA.
11.  HccnenoBanue mporecca UCIapeHHusl.

12.  OmnpeneneHre OTHOCUTENBHOM BIAKHOCTH BO3/1yXa.
13.  OmnpeneneHue yaeabHOW TEMIOTHI TUIABJICHUS JIbJA.

Pazgen 7. Jinekrpuyeckre ¥ MATHUTHbBIE SIBJICHUS.

OnekTpusanus Ten. J[Ba poaa 3IEKTpUYECKHX 3apsAnoB. BzammogneicTBue
3apsbkeHHBIX Tell. 3akoH Kynmona (3aBUCHMMOCTH  CHUJIBI  B3aUMOJEHCTBUS
3apsHKEHHBIX TEJT OT BEJIMYUHBI 3aPs0B U PACCTOSHUS MEXTY TEIaMu).

Onektpuueckoe noisie. Hanpsix€HHOCTh anekTpuueckoro mojsa. [Ipuniun
CYNEPHO3UINU IEKTPUUECKUX T0JIeH (Ha KaYECTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsaoB. DIEMEHTAPHbBINA JIEKTPUUECKUAMN 3apsil.
Crpoenne aroma. IIpoBOJHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AJIEKTPUYECKOTO 3apsija.

DJIEKTPUUYECKUM TOK. YCJOBHUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
HNcTtoyHukn mMOCTOSSHHOTO TOKA. JIEMCTBUSA JJIEKTPUYECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUICCKUM TOK B KHUJKOCTAX U razax.

Onektpuueckas nenb. Cuna Toka.  DJEKTPUYECKOE  HANPSIKEHHUE.
ComnpoTuBieHrEe MPOBOJHUKA. YIEIbHOE CONPOTHUBIIEHUE BemlecTBa. 3akoH Oma
s ydactka uenu. llocnenoBaTenbHOE W MApajuIeNIbHOE — COEIMHEHHUE
IPOBOJIHUKOB.

PaGora u wMomHOCTh dneKkTpudyeckoro Toka. 3akoH JDxoyns—Jlenia.
DNeKTpUuYecKue 1enu U MOTPEeOUTENH IIeKTpUIeckoit sHepruu B 0biTy. KopoTkoe
3aMbIKaHHE.

[ToctossHHbIE ~ MarHuThl.  B3auMoOnelWCTBHE  MOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHOe 1osie 3eMJIM U €ro 3HAYECHUE [JIs KU3HU Ha 3eMIle.
OneiTr  Opcrega. MarHuTHoe 1oj€  3JIEKTpUUECKOro Toka. IIpumeHeHue
AJIEKTPOMArHUTOB B TEXHHUKE. /[€MICTBE MArHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.
DNeKTpoJABUraTelb MOCTOSIHHOTO TOKa. lcmoib30BaHWE BIEKTPOABUTATENCH B
TEXHUYECKHX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbrtel @apanes. fABneHue 3aeKTpoMarHuTHON nHAyKuuu. [lpaBuio Jlenua.
DneKTporeHepaTop. Crioco0b1 MOJTyYEHHUS ANEKTPUUYECKOM SHEPTHUH.
DNEKTPOCTAaHIIMU Ha BO3OOHOBIISIEMBIX HUCTOYHUKAX SHEPTUU.

Jemoncmpauuu.

DJNeKTpU3aIus Te.

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

DIIEKTPOCTATHYECKAS] MHTYKIHA.
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3aKOH COXpaHEHUS JIEKTPUUYECKUX 3aPsIA0B.



6 [TpOBOTHUKH U AUBIEKTPHUKH.
7 MopnenupoBaHue CUIIOBBIX JIMHUAM JEKTPUUECKOTO MOJIS.
8. HMcTOYHMKH TOCTOSTHHOTO TOKA.
9 JIeHcTBUA 3IIEKTPUUYECKOTO TOKA.
10.  DJEKTPUYECKUI TOK B )KUIKOCTH.
11.  T'a30BbIN pa3psn.
12.  M3MepeHme CUIIbI TOKa aMIIEPMETPOM.
13.  M3MepeHme 31eKTPUYECKOTO HAMPSIKEHUS BOJIBTMETPOM.
14.  PeoctaT m Mara3uH CONpOTHUBJICHHUII.
15.  BzaumojeiicTBHE MOCTOSIHHBIX MAarHUTOB.
16.  MogennpoBaHUE HEBO3MOKHOCTH PA3/ICJIEHUS MMOJKOCOB MAarHUTA.
17. MojaenupoBaHUE MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.
18.  OmsIT Dpcrena.
19.  MarauTHoO€ 1oJje TOKa. DIEKTPOMArHuT.
20.  JleiicTBME€ MAarHUTHOTO MOJIs HA TPOBOJHUK C TOKOM.
21.  DJEKTpOJBUTaTENb MOCTOSHHOIO TOKA.
22.  HccnenoBaHue sIBICHUSA 3JIEKTPOMArHUTHON MHIYKIIUU.
23. OnbiTel @apajes.
24.  3aBUCHMOCTb HaNpaBJICHUS HWHIYKIIMOHHOTO TOKa OT YCIOBUH €To
BO3HUKHOBEHHSI.
25.  DJEKTpOreHepaTop MOCTOSTHHOTO TOKA.
Jlabopamopnuie pabomot u onvimot.

1. OnpITel  TO  HAOMIOAECHUIO AJICKTPU3AIMM  TEJl HMHAYKIMEH U TIpu
CONPUKOCHOBEHUH.

2. HUccnenoBanne HNEUCTBUS DJIEKTPUYECKOrO TMOJISI HA MPOBOJHUKH U
JADJICKTPUKH.

3. Co6opka u mpoBepka pabOThI JIEKTPUIECCKOM ST MTOCTOSHHOTO TOKa.

4, N3mepenne u peryaupoBaHUE CHIIbI TOKA.

5. N3mepenne u peryanupoBaHUE HATPSHKEHHUS.

6. HccnenoBanne 3aBUCUMOCTH CHJIbI TOKA, HAYIIETO 4YEpe3 PE3UCTOpP, OT
COIPOTHUBIICHUS PE3UCTOPA U HAMPSIKECHUS HA PE3UCTOPE.

7. OnbITHI, AEMOHCTPUPYIOITHNE 3aBUCUMOCTh JJIEKTPUUECKOTO COMPOTHUBICHUS
MPOBOJHUKA OT €T0 JJIMHBI, IUIOMIAAY MONEPEYHOT0 CEUCHUS U MaTepHaa.

8. [IpoBepka mpaBuia CIOXKEHUA HANPSDKEHUW TIPU  MOCJIEI0BAaTEIbHOM
COCJIMHEHUH JIByX PE3UCTOPOB.

9. [IpoBepka mnpaBwia 18 CHJIbl TOKa MPU NAPAIICIBHOM COEAWHEHUH
PE3UCTOPOB.

10.  Ompenenenue padOTHI AIEKTPUIECKOTO TOKA, UAYIIETO YepPe3 PEe3UCTOP.



11.  OmnpezesieHHe MOLUTHOCTHU JIEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.
12.  HccinenoBaHue 3aBUCHUMOCTH CHUJIbI TOKA, HUIYLIEr0 4Yepe3 JIaMIIOYKy, OT
HaIpsHKEHUs Ha HE.

13.  Omnpenenenue KIIJ[ narpesarens.

14.  HccinenoBaHre MarHUTHOTO B3aUMOJCHCTBHUS IIOCTOSIHHBIX MAarHUTOB.

15.  V3yueHue MarHuTHOrO MOJs MOCTOSIHHBIX MAarHUTOB IPU UX 00bEIUHEHUHU U
pasielIeHu .

16.  HccinenoBaHue AEUCTBUSA DJIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEIKY.

17.  OneITbl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aUMOJEHCTBHS KAaTyIIKU
C TOKOM M MarHuTa OT CHJIbl TOKA U HalIpaBJICHUS TOKA B KaTYyLIKE.

18.  M3ydeHue 1eMCTBHUS MAarHUTHOTIO IOJI HA IIPOBOJHUK C TOKOM.

19.  KoHctpyupoBaHue u uzyueHue paboThl JJIEKTPOABUTATEIS.

20.  Uzmepenue KIIJ[ anekTpoaBUrateabHON YCTAaHOBKHU.

21, OmpITBl O HCCIENOBAHUIO SIBJICHUSI DJEKTPOMAarHUTHOW HWHIYKLHH:
UCCIIEI0BAaHME U3MEHEHNUM 3HAYCHUS U HAIIPABJICHUS UHAYKIIMOHHOTO TOKA.
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Pa3znen 8. Mexanu4yeckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanbHass Touka. (Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAaHUYECKOrO JIBHKEHHUsS. PaBHOMEpHOE MpsSMOJIMHEIHOE
nBuxeHne. HepaBHOMepHOe mpsmoiinHeitHoe nBukeHne. CpeqHsas 1 MTHOBEHHAs
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JBUKEHHUH.

VYckopenune. PaBHOyckopeHHOe mpsMonuHeiHoe aBuxeHue. CBOOOAHOE
nagenue. OnbiTel ["anumnes.

PaBHOMepHOE nBMKEHUE TIO OKpY>KHOCTH. [lepuon m dacrtoTa oOpaieHus.
JluneliHas u yriioBas CKOpocTH. LIeHTpocTpeMHUTENBHOE YCKOPEHHUE.

IIepBeiit 3akoH Hprorona. Bropont 3akoH Hprorona. Tperuin 3akoH
Herorona. IIpuHumn cynepno3uuuu cui.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: culla TPEHUSI CKOJIbXKEHUS,
CUJIa TPEHHUS MTOKOsI, APYTHE BUIBI TPEHUSI.

Cuna TSKEeCTH UM 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpPEHHUE CBOOOIHOTO
najgenus. J{Buxenue mianetr BOKpyr Comnua. IlepBasi kocmuueckasi CKOPOCTb.
HesecoMocTh 1 neperpys3ku.

PaBHoBecue marepuanbHOM TOUKU. AOCONMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJa C 3aKPEIUIEHHON OChIO BpaneHus. MOMEHT cuiibl. LIeHTp TskecTH.
Nmnynec Ttema. M3MeneHune wummnynbca. Mmmynbe cuibl. 3aKOH COXpaHEHUS
nMIyJibca. PeakTHBHOE IBUKEHHUE.



Mexanuueckass pabota U MOIIHOCTh. PaboTa cuil TSKECTH, YHOPYTOCTH,
Tpenust. CBs3b dHEPruu U padbotel. [loTeHIManbHAs SHEPTUs TeNa, NOJHATOrO Haj
ITOBEPXHOCTHIO 3eMJIM. [loTeHIIMAIbHAS YHEPTHS CKATOU NPy HUHBI. KuHeTnueckas
sHeprus. TeopeMa O KHHETUYECKOW HHEPIUU. 3aKOH COXPAHEHMS] MEXAHUYECKOU

SHEPIUHU.
Jemoncmpayuu.
1. HaGmoneHne MeXaHMYeCKOTO JBUXKEHHUS Tella OTHOCUTENIBHO Pa3HBIX Tel
OTCUETA.
2. CpaBHeHMe nyTe€d WU TPACKTOPUW JBWXKEHHS OJHOTO W TOTO K€ Tela
OTHOCHUTEJIBHO PAa3HbIX TEJI OTCUETA.
3. N3Mepenmne CKopoCTH U YCKOPEHUS MPSIMOITUHEWMHOTO JIBUKEHHUS.
4, UccnenoBanne npu3HaAKOB PABHOYCKOPEHHOTO JBUKCHUS.
5. HaGmronenue nBuxkeHus Tela 1Mo OKPY>KHOCTH.
6. HaGmronenne MexaHMYEeCKUX SIBIICHUM, MPOUCXOMSIINX B CUCTEME OTCYETA

«Tenexka» mpu e€ paBHOMEPHOM U YCKOPEHHOM JBUKEHUH OTHOCUTEIHHO
KaOuHeTa QU3HKH.

7. 3aBUCHMOCTh YCKOPEHMS Tela OT MAcChl Tella W JEHUCTBYIOIIEH Ha HEro
CHUJIBL.

8. Habmronenue paBeHCTBa CHIT IPU B3aUMOJEHCTBUM TEI.

9. M3MmeHeHue Beca Tella TP YCKOPEHHOM JIBUKCHUH.

10.  Ilepemada ummysnbca Ipu B3aUMOJICHCTBUU TEIL.
11.  IlpeoGpa3zoBaHusi SHEPTHH IPH B3aUMOICHCTBUH TEIL.
12.  CoxpaHeHHE UMITYJIbCa MPU HEYIPYTOM B3aUMOICHCTBUH.
13.  CoxpaHeHHE UMITYJIbCA MTPU A0COIOTHO YIIPYTOM B3aUMOCHCTBHH.
14.  HaOmroneHue peakTUBHOTO JIBH)KCHUSI.
15.  CoxpaHeHHE MEXaHUYECKOW SHEPTUHU MPU CBOOOTHOM TaJCHHUU.
16.  CoxpaHeHHE MEXaHUYECKON PHEPruu MpH JBMIKCHUHU Teja MOoJ JeUCTBHEM
MIPYKUHBI.

Jlabopamophuie pabomot u onvimot.
1. KonctpyupoBanue TpakTa sl pa3roHa M JalbHEHIIIEr0o paBHOMEPHOIO
JIBVDKCHUS IIapUKA WIIH TEICKKH.
2. OnpeneneHue cpeaHe CKOPOCTU CKOJIbKEHUSI OpycKa WM JBHXKCHUS
[IapyKa 10 HaKJIOHHOM IIJIOCKOCTH.
3. OmnpeneneHue YCKOpEHHsS Tejlda TMPU PaBHOYCKOPEHHOM JBIKCHHUU TIO
HAKJIOHHOM TJIOCKOCTH.
4, HccnenoBanne 3aBUCMMOCTH MYTH OT BPEMEHHM MPU PaBHOYCKOPEHHOM
JIBW)KEHNUH 0€3 Ha4aJIbHON CKOPOCTH.



5. [IpoBepka THUNOTE3BI: €CIAM NpPU PaBHOYCKOPEHHOM JBHKEHUM 0e€3
HAa4yaJbHOM CKOPOCTM IIyTH OTHOCATCA KakK psA  HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

6. HccnenoBanve 3aBUCHMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT  CHIIBI
HOPMAJILHOTO JaBJICHUS.

7. Onpenenenne kor3hPUIEHTa TPEHUS CKOJBKEHHUS.

8. Onpenenenne KECTKOCTU NMPYKUHBI.

9. Omnpenenenue padbOThl CUIIBI TPEHHSI IPU PABHOMEPHOM JIBUYKEHUU Tejna 1O

TOPU3OHTAILHON MOBEPXHOCTH.

10.  Omnpenenenue pabOThl CWJIBl  YOPYrOCTH TIpU TOABEME Tpy3a C
UCIIOJIb30BAHUEM HETIOIBHXKHOTO M TIOJIBUAKHOTO OJIOKOB.

11.  M3yyeHue 3aKOHA COXpaHEHUS SHEPIHUU.

Paznen 9. Mexannueckue KojaeO0aHUS U BOJHBI.

KonebGarensnoe nBmwkeHue. OCHOBHBIE XapaKTEPUCTUKU  KOJICOAHMIA:
NepuoJi, YacToTa, aMmIUIUTyJda. MaTeMaTHYeCKHuil W TPYKUHHBIA MasTHUKH.
[IpeBpareHue sHepruy MpU KojaeOaTeTLHOM JBUKCHHH.

3aryxaromue  KojeOaHus.  BwiHyKneHHble — koyieOanums.  PesonaHnc.
Mexannyeckue BoJIHBL. (CBOWCTBA MeXaHWYeCKUX BOJH. [IpomonbHble W
onepeyHble BOJIHBL. JlMMHA BOJHBI M CKOPOCTh €€  paclpOCTpaHCHUS.
MexaHn4yeckue BOJIHBI B TBEPJIOM TeJle, CEHCMUYECKUE BOJHBI.

3ByK. I'poMKOCTh 3Byka U BbicoTa ToHa. OTpakeHue 3Byka. MH}pa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HaOnronenne koneOaHUM TEM II0H MEHUCTBHEM CWJIBI TSKECTA U CHUJIIBI
YIOPYTOCTH.
2. Ha6monenue konebanuii Tpy3a Ha HUTH U Ha TIPY>KHUHE.
3 HaGmronenre BRIHYKICHHBIX KOJIEOAHUN U Pe30HAHCA.
4. PacnpocTpanenne npogosibHbIX U MONEPEYHBIX BOJIH (HA MOJAEIH).
5 HaGmronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6 AKyCTHYECKHUUN PE30HAHC.
Jlabopamophuie pabomot u onvimot.

1. Omnpenenenre 4acTOTHI U NIEPUOJIa KOJIEOaAHUH MATEMATHIECKOTO MasiTHUKA.
2. Omnpenenenne 4acTOTHI U MEPUO/Ia KOJICOaHUH PYKUHHOTO MasiTHUKA.
3. HccnenoBanne 3aBUCUMOCTH TIEPHOJa KOJIEOAHWW TOJBEHICHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. HccnenoBanue 3aBUCUMOCTH TMEpUOAa KOJICOAHHM MPYKUHHOTO MasiTHUKA
OT MaccChl Irpysa.



5. [IpoBepka HE3aBUCUMOCTH MEpHOJa KoJieOaHUW TIpy3a, MOJABEIIEHHOIO K
HUTH, OT Macchl rpysa.
6. OnbITel,  JAEMOHCTPUPYIOIIME  3aBUCMMOCTb  Mepuojia  KoyieOaHui
MPYKUHHOTO MasiTHUKA OT MAcChl rpy3a 1 )KECTKOCTH MPYKUHBI.
7. N3mepenue yckopeHusi CBOOOHOTO MaeHHUs.
Pasznen 10. DiieKTpOMarHMTHOE 110JI€ ¥ JJIEKTPOMATHUTHbIE BOJHBI.
ONEKTPOMArHUTHOE  MOJie.  DJIEKTPOMAarHuTHele  BoiHBL.  CBoOMCTBa
ANEKTPOMAarHuTHeIX BOJH. [llkanma snexkTpoMarHUTHBIX BOJdH. Vcmonb3oBanue
AJIIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBS3H.
OnexkTpoMarHutHas npupoaa cera. CkopocTh cBeta. BonHoBbIEe cBoOicTBa

CBeTa.

Jemoncmpayuu.
1. CBolicTBa IEKTPOMArHUTHBIX BOJIH.
2. BosnHoBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomot u onvimot.

1. N3ydeHne CBOWCTB SJIEKTPOMArHUTHBIX BOJH C TMOMOIIBI MOOUIBLHOTO
TenedoHa.

Pa3znen 11. CBeToBbBIC IBICHUA.

JlyueBass  momenb  cBeta.  Mcrounukum — cBera.  [IpsMonuHenHoe
pacnpocTtpaneHue cBera. 3atmeHusa CoinHua u Jlynsl. Otpaxenue ceera. [Inockoe
3epKano. 3aKOH OTPaKeHUs CBETA.

[Ipenomiienne cBera. 3akoH mperomiieHUs cBeTa. [lonHOe BHYyTpeHHEe
OoTpakeHHe cBeTa. Vcmosb30BaHME TMOJHOIO BHYTPEHHETO OTPaXEHUs B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xom unydeir B smH3e. OnTudeckas cucrema Qoroamnmnapara,
MUKpPOCKONa M Tejleckomna. ['Ja3 kKak onTudeckas cucrema. BiIn3opykocTh H
JaJIbHO30PKOCTb.

Paznoxenune Oemoro cBeta B cmekTp. Omnbitel HptoroHa. CnoskeHnue
CIIEKTpaJbHBIX UBETOB. Jlucnepcus cBeTa.

Jemoncmpauuu.

[IpsAmMonHEHHOE pacIpOCTPaHEHUE CBETA.

OTpaxeHue cBeTa.

[Tonyuenne n300pakeHUH B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
[Ipenomnenue cBera.

OnTruyeckuii CBETOBO/I.

Xop nydelt B cobuparoiieit JuH3e.

XO0JI Tydel B pacCenBAIOLIEH JIMH3E.
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[Tonyuenne n300pa>keHH C TOMOIIBIO JTUH3.



9. [Tpuniun peiictBus ¢oToarnmnapata, MUKPOCKONA U TEIECKOIA.

10.  Mogensb rna3sa.

11.  Pa3znoxenue 6e10ro cBera B CIEKTP.

12.  Ilomyyenue Oenoro cBeTa Npu CI0KEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnule padbomot u onvimot.

1. HccnenoBanue 3aBUCMMOCTH YIJIa OTPaXKeHHsI CBETOBOrO Jiydya OT YyIJia
najeHusl.

2. N3yuyenue xapakTepucTuK U300pakeHus MpeIMeTa B IMJIOCKOM 3€pKaJe.

3. HccnenoBanue 3aBUCHMMOCTU YIJia MPEJIOMIIEHHUS CBETOBOIrO Jiyda OT YIJia
najieHus Ha TPAHULE «BO31YX—CTEKIIO».

4. [Tonyyenune n3o0paxeHuit ¢ TOMOLIBI0 COOUPAIOIIEH JTNH3HI.

5. Omnpenenenue (OKYCHOrO0 pacCTOSHHUS U ONTHUYECKOW CHIIbI coOuparouiei
JIUH3BI.

6. OnBITHI IO Pa3NIOKEHHUIO OEJIOT0 CBETA B CIIEKT.

7. OnpITEl MO BOCHPUSATHIO IIBETA MPEAMETOB MPU HX HAOIIOJACHUM dYepe3

IIBETOBBIC (PHITHTPHL.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Omneitel Pezepdopna u mnanerapnas mozenb aroma. Mojenb aroma bopa.
Hcnyckanue v noriouieHrne cBeta atoMmoM. KBaHThl. JInHeYaTble CIIEKTPHI.

PannoaktuBHOCTE. Anbda, 6eTa- U ramma-usnydeHus. CTpoeHrne aTOMHOTO
anpa. HykimonHas wmoxaenb atomHoro snapa. W3orombel. PannoakTuBHBIE
npeBpamieHus. [lepuon nomypacmnaaa aTOMHBIX SIAED.

SAnepHbie peakuuu. 3aKOHbl COXPAHEHUS 3apsSJ0BOTO U MAacCOBOTO YHUCEI.
DOHeprusi cBsi3M aToMHBIX sifep. CBsA3b mMacchl M 3Hepruu. Peakuun cuHTE3a H
nenenus anep. Ucrounuku sueprun CoJiHIA U 3BE3.

Snepnas »Hepreruka. JIeWCTBHS paAMOAKTUBHBIX H3JYYECHUN Ha KUBBIC
OpraHU3MBlI.

Jemoncmpauuu.

CrexTpsl U31y4YEeHUS U MOTJIOMICHUSI.
CrexTpsl pa3IHYHbIX Ta30B.

CnekTp Bogopoa.

HaGmronenne TpekoB B kamepe Buibscona.
PaGota cuérurka HOHU3UPYIOMINX U3TYICHHM.
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Peructpariyst uznydeHus: IpupOIHBIX MUHEPAIOB U TTPOJTYKTOB.
Jlabopamopnwie padbomot u onvimol.

1. HabnrogeHnue CrijlomHbIX U IMHEWYATHIX CIIEKTPOB M3TYYCHUS.

2. UccnenoBanue TPEKOB: U3MEPEHHUE SHEPIUU YACTHUIIBI 10 TOPMO3HOMY IMyTH
(no gororpadusm).



3. N3mepenue paanoakTUBHOTO (hOHA.

IHoBTOpHUTEILHO-00001IAO M MOAYJIb.

[ToBTOpUTENHEHO-0000AIOIINI MOAYIIb TPEAHAZHAYEH JIJISl CUCTEMATU3ALNH
u  0000meHusT TNPEeIMETHOrO  COACPKAHUS U ONbITa  JICSTEIbHOCTH,
npUOOPETEHHOTO TIPU U3YYEHUHU BCETO Kypca (PU3MKH, a TakKe JJIA MOJTOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMeHy 10 (¢u3UKe s 0O0y4aroluxcs,
BBIOPABILIKX 3TOT YU4E€OHBIN MpeaMerT.

[Tpu u3ydeHnn JaHHOTO MOIYJISl PEeaTH3yIOTCS U CUCTEMATH3UPYIOTCS BUIBI
JeSTENbHOCTH, HA OCHOBE KOTOPBIX 00ECMEeYMBAETCS JTIOCTHXKEHHUE MPEIMETHBIX U
METaNnpeMETHbIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, QopMHUpYyeTCs
€CTEeCTBEHHOHAy4YHasi TPAaMOTHOCTh: OCBOEHUE HAaY4YHBIX METOAOB HCCIIEAOBAHMS
SBIICHUI TIPUPOJBI W TEXHHWKH, OBJIAJICHUE YMEHUSMU OOBICHITH (PU3HUECKUE
SBIICHUS, TIPUMCEHSSI TIOJIyYeHHBbIC 3HAHUS, pelIaTh 3aJadyd, B TOM YHUCIE
Ka4eCTBEHHBIE M SKCIIEPUMEHTATILHBIC.

[TpuHIIMNIUANBHO NEATEIBLHOCTHBINA XapaKTep JAHHOIO pasjera peann3yercs
32 CY€T TOro, YTO OOyYarolluecs BBIMOJHAIOT 3aJaHus, B KOTOPBIX WM
npeajaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHUI paclo3HaBaTh U HAYYHO OOBACHATH (pU3MUECKHE
SBJICHUS B OKPY’Kalollel IPUPOJIE U MOBCETHEBHON KU3HHU;

UCMOJIb30BaTh HAay4YHbIE METOJbl HCCIENOBaHMS (PU3UUECKUX SBICHUH, B TOM
quciie A1 IPOBEPKU TMIIOTE3 U MOJIYyYEHUsI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAay4HbIE OCHOBBI HamOojee BaKHbIX JOCTUKEHMH COBPEMEHHBIX
TEXHOJIOTUH, HallpUMEp, MPAKTUYECKOT0 UCMOIb30BaHUS PA3INYHbIX UCTOYHHUKOB
SHEPrUM Ha OCHOBE 3aKOHA IPEBPAIIECHMS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPIHH.

INJIAHUPYEMBIE PE3YJBbTATbBI OCBOEHHUSA MPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA30OBAHUA

N3ydenne Hpu3nMKu Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs HAIPaBICHO
Ha JIOCTIKEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3YNIBTATOB.

B pesymprare wu3ydeHus QUMK Ha ypOBHE OCHOBHOTO OOIIETO
oOpa3oBanus y oOydaromierocsi OyayT cOpMUPOBaHBI CIEIYIONTUE JTMYHOCTHBIC
PE3yNIbTATHI B YACTH:

. 1) naTpHOTHYECKOT0 BOCIIUTAHUSA:

. — TpOSBIICHWE WHTEpECa K WCTOPHUM W COBPEMEHHOMY COCTOSHHUIO
pOCCUIMCKOM (PU3NUECKON HAYKH;

. — [IEHHOCTHOE OTHOIIIEHNE K IOCTIKCHHUSIM POCCUNCKHUX YUIEHBIX -(DU3HKOB,;



. 2) rpa:KIaHCKOI0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIMTAHUA:

. — TOTOBHOCTh K aKTUBHOMY YYacTUIO B OOCYXIEHUU OOILECTBEHHO
3HAYUMBIX M 3ITHYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM
JTOCTH)KEHUHN (DU3UKWU;

. — OCO3HaHHME Ba)XHOCTH MOPAJIbHO-3TUYECKUX NPUHUMUIIOB B JAEATEIBHOCTH
y4E€HOT0;

. 3) 3cTeTHYECKOr0 BOCIIMTAHUS:

. — BOCIIPHUSITUE ICTETUUYECKUX KAUeCTB (DU3NUYECKON HAYyKU: €€ TapMOHUYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, JTAKOHUYHOCTH;

. 4) HEHHOCTH HAYYHOI'0 NTO3HAHMUS:

. — OCO3HaHUE ILIEHHOCTH (HU3UYECKON HAyKW KaK MOLIHOTO WHCTPYMEHTA

IMO3HAHUA MHpPA, OCHOBBI PA3BUTHUA TeXHOJIOFPIﬁ, Ba)KHEHIICH COCTaBJ'ISIIOH_[eﬁ

KYJIbTYpBI;
. — pa3BUTHE HAyYHOM JIHOOO03HATEIBHOCTH, MHTEpPECA K MCCIEN0BATENbCKON
NEATEIIbHOCTH,
. 5) <¢opmupoBaHusi KYJbTYpPbl 3A0POBbSI M 3MOLHMOHAJBLHOIO
0J1aromosy4us:
. — OCO3HaHHE IIEHHOCTH O€30MmacHoro oOpa3a JKU3HU B COBPEMEHHOM

TCXHOJIOTUYCCKOM MHPC, BaXXHOCTH IIpaBHII 0e301acHoro IIOBCACHUA HaA
TPAHCIIOPTC, Ha AJ0porax, C JOJICKTPUYCCKHM H TCIIJIOBBIM 060py,Z[0BaHI/ICM B
AOMAIIHUX YCJIOBHUAX,

. — cOopMHUPOBAHHOCTh HaBbIKa pe(JIECKCUM, MPU3HAHHE CBOETO IpaBa Ha
OIIMOKY M TAKOTO K€ MpaBa y APYroro 4eJIoBeKa;

. 6) Tpy10BOr0 BOCIIMTAHMS

. — aKTUBHOE y4YacTHE B PENICHUH MPaKTUYECKHX 3a7ad (B paMKax CEMbH,

o0pa3oBaTeIbHON OpraHW3aIliy, ropoja, Kpas) TEXHOJOTHYECKON U COIMaIbHOMN
HAIPaBJICHHOCTH, TPEOYIONTUX B TOM YUCIIE U (PU3NYECKUX 3HAHUIA;

. — HHTEPEC K MPaKTUYECKOMY M3YUYCHHIO Mpodeccuii, CBSI3aHHBIX C (U3UKOM;
. 7) 3K0JOrn4eCKOro BOCIIMTAHMS
. — OpHCHTAIMs Ha MpUMEHEHHE (DU3NYECKUX 3HAHUHU U1 pEIICHUS 3a7ad B

0o0JacTH OKpY’)Karomiel cpeapl, IUTAHUPOBAHUS TIOCTYNIKOB U OIICHKH WX
BO3MOXHBIX MTOCTIEICTBUU I OKPYKAIOLIEN CPEBI;

. — OCO3HaHME TJI00ANTBHOTO XapaKTepa dKOJOTHYECKUX MpoOJieM U MyTed UX
peLICHUS;
. 8) apanTanuu K U3MEHAKINMMCH YCAOBUAM COLHAJIBLHON M NPHUPOIHOU

cpenbl:



. — MOTPEOHOCTh BO B3aMMOJEWUCTBUM NPHU BBINOJHEHUU MCCIEIOBAaHUN H
MIPOEKTOB (PU3NYECKON HANIPABICHHOCTU, OTKPBHITOCTh OMbBITY U 3HAHUSAM JPYTHX;

. — TIOBBIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEpPE3 MPAKTUYECKYIO
JESITEIIbHOCTD;

. — mnoTpeOHOCT, B (OPMHUpPOBAHMM HOBBIX 3HAHUW, B TOM YHCIE
dbopMyIUpOBATh UJIEU, IOHATHSI, TUTIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSX;

. — OCO3HaHuE€ AePUIIMTOB COOCTBEHHBIX 3HAHMM W KOMIIETCHTHOCTEH B
00nacTH PU3HKHY;

. — IUIAHUPOBAHHWE CBOETO Pa3BUTHSA B MPUOOPETEHUM HOBBIX (PU3MUECKUX
3HAHMM;

. — CTPEMJICHHE AaHAJIM3UPOBATH M BBIABIATH B3aWUMOCBS3U  IPUPOJIBI,

o0111ecTBa ¥ IKOHOMHUKH, B TOM YHCJI€ C UCTIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;
. — OIICHKA CBOMX JCUCTBUU C Y4YE€TOM BJIMSHHUA Ha OKPYXKAIOIIYI Cpeny,
BO3MOYKHBIX TJIOOQTBHBIX MOCIIEACTBUM.

METANPEIMETHBIE PE3YJIbTATbI

B pesynbrate OCBOGHHS MpOrpamMMbl IO (PU3MKE Ha YPOBHE OCHOBHOTO
o01iero oopa3oBanus y o0ydarorierocst Oyayt chopMUpOBaHbI MeTanpeaMeTHbIE
pe3yJbTaThl, BKIIOUYAIOIINE T03HABATEIbHBIC YHUBEPCAIBHBIC YIeOHbIC TEHCTBUS,
KOMMYHUKATHBHBIE  YHHBEpPCaJbHBIE  y4eOHBIC  JIEHCTBUS, PETYIATHBHBIC
YHHUBEpCAJIbHbBIC YIeOHBIC TEHCTBUSI.

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA

ba3oBble Jornueckue AecTBUA:

. BBISBJISIT U XapaKTepU30BaTh CYIIECTBEHHBIC TMPU3HAKK OOBEKTOB
(sBNICHUT);
. YCTaHABJIMBATh CYIIECTBEHHBIM MPHU3HAK KIacCU(DUKAIIMU, OCHOBAHUS IS

000011IeHNS 1 CPAaBHEHUS,
. BBISIBIIATh 3aKOHOMEPHOCTH W IIPOTHBOPEUYHS B paccMaTpHBaeMbIX (pakTax,
JTAHHBIX U HAOJIOICHUSAX, OTHOCAIIUXCS K (PU3NUSCKUM SIBIICHUSM;
. BBISIBJISITh NPUYMHHO-CIIEACTBEHHBIE CBA3W TPU H3YyYEHUU (PUBUUECKHUX
SBJIEHUNA M TMPOILIECCOB, JE€JIaTb BBIBOJbI C UCIIOJB30BAHUEM JI€NYKTHUBHBIX U
WHAYKTUBHBIX  YMO3AaKJIIOYEHUM, BBIJIBUTATh THUIOTE3bl O  B3aUMOCBS3SIX
(bU3UYIECKUX BEITUYNH;
. CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus: yueOHOW (pu3ndeckor 3agaduu
(cpaBHEHHE HECKOJBKHMX BAapHAaHTOB PEIICHUS, BHIOOp HanbOoJiee MOAXOJAIIETO C
y4ETOM CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBareabckne JeMCTBUS



. HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEILCKUNA HHCTPYMEHT MMO3HAHUS,
. MPOBOJIUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY OIMBIT, HECIOXHBIN
bu3HYeCcKUil SKCIEPUMEHT, HEOOJIBIIIOE HCCie0BaHuE (PU3NYECKOTO SIBJICHUS,
. OIICHUBAaTh HA MNPUMEHUMOCTh M  JIOCTOBEPHOCTh  HH(OpMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUSI WJIM SKCIIEPUMEHTA;
. CaMOCTOSITEIbHO (PopMynHpoBaTh 0O0OOIEHHS U BBIBOJBI MO pe3yJbTaTam
MPOBEJAEHHOTO HAOIOICHUS, OTIBITA, UCCIICIOBAHMUS;
. IPOTHO3UPOBATh  BO3MOXKHOE  JalibHEHIee  pa3BuTHE  (PU3MUECKUX
MPOIIECCOB, a TaKXKE BBIJIBUTAaTh MPEANOJIOXKEHUS 00 WX pPa3BUTUU B HOBBIX
YCJIOBUSIX M KOHTEKCTaX.

Pab6ora ¢ undgopmanmeii:
. NPUMEHATh Pa3IMYHbIE METOJbl, HHCTPYMEHTHI W 3alpOChl MPHU TMOUCKE U
otOope nHpOpMaIMK WM JAHHBIX C YYETOM MPETIOKEHHON yueOHOH (pu3nueckoit
3a/1a4H;
. aHAJM3UPOBaTh, CUCTEMATH3UPOBATh M HHTEPIPETUPOBATH HHOOPMAIIUIO
Pa3IUYHBIX BUJOB U (hOPM TIPEACTaBICHNUS,
. CaMOCTOSITEJTbHO  BBHIOMpaTh  ONTUMAIBHYIO  (opMy  mNpeacTaBlICHUS
uHbOpMAIlMK W WUIIOCTPUPOBATH pEIIaeMble 3a7a4yd HECIONKHBIMH CXEMaMH,
auarpaMMaMu, MHOM Tpadukoil 1 X KOMOMHAIUSMHU.

KommyHukaTuBHBIE YHUBeEPCcAJbHbIe YUyeOHbIe 1eiCTBUA:
. B XoJe OOCyXIeHMs Yy4yeOHOro marepuaia, pe3yJbTaTOB JIa0OPaTOPHBIX
paboT M TMPOEKTOB 3a/laBaTh BOMPOCHI IO CYHIECTBY OOCYXKIaeMOW TeMbl U
BBICKA3bIBaTh WJCH, HAllCJCHHbIE Ha pEIICHHe 3aJayd U MOJJepKaHUEe
0J1aro’KeaaTeaIbHOCTH OOIIEHHUS;
. COTIOCTaBJISITh CBOM CYXKJIEHHUS C CYXKJICHUAMH IPYTHUX YYACTHUKOB JHAIIOTA,
O0OHapy’KHUBATh PA3IMYUE U CXOACTBO MMO3UIIHIA;
. BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTAX;
. MyOIMYHO TPEACTABISATh PE3yJIbTaThl BBIMIOTHEHHOTO (U3HYECKOTO OIbITa
(3KCIIepuMeHTa, UCCIEA0BaHus, IPOEKTA);
. NOHUMATh U UCIOJIb30BAaTh MIPEUMYIIECTBA KOMAaHIHON U MHANBUIYAIbHOMN
paboThI IPU PEIICHUH KOHKPETHON (PU3UIECKOM TPOOIIeMBbI;
. NPUHUMATh L€ COBMECTHOM JEATEIbHOCTH, OPTaHU30BbIBATh JCHCTBUS 1O
e€ JOCTHKEHUIO: pacIlpeiensaTh poyik, OOCyX AaTh MPOUECCHl U PE3YJbTaThl
COBMECTHOM paboThI, 000011aTh MHEHHUS HECKOJIBKUX JIIOJICH;
. BBIMIOJIHSITH CBOKO YacTh PadOTHI, JOCTUTasi KAYECTBEHHOI'O pe3ylibTaTa Io
CBOEMY HANpPABJICHUIO W KOOPJUHHUPYS CBOM JEUCTBUS C JAPYTMMH YJICHAMHU
KOMaH/IbI;



. OLICHMBAaTh KAayeCTBO CBOET0 BKJaJa B OOLIMN MNPOAYKT MO KPUTEPHSM,
CaMOCTOSTENLHO CPOPMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOJEHCTBUS.

PeryasiTuBHBIE YHUBEpPCAJIbHbIE yUeOHbIe 1eHCTBUS

Camoopranusanus:
. BBISIBJIATH TPOOJIEMBI B )KM3HEHHBIX U YUCOHBIX CUTYALUSIX, TPEOYIOMIUX IS
penieHns GU3NIeCKuX 3HaAHUM;
. OPUEHTHPOBAThCA B  PA3IMYHBIX  MOJAXOJAaX  MPUHATHS  PEIICHUU
(MHAMBUYATBLHOE, IPUHATHE PEIICHUS B TPYIIIE, IPUHATHE PEIICHUN TPyMIoi);
. CaMOCTOSITEJIbHO COCTABJISATh aJTOPUTM pelieHus (PU3NUEeCKON 3a1auu Wiu
IUIAaHA MCCIIEIOBAaHUS € Y4Y4ETOM MMEIOLUIUXCS PECYpcOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATH IpeJjiaracMble BApUaHThI PEIICHU;
. nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:
. JlaBaTh aJICKBAaTHYIO OIICHKY CUTYallUM M MpeJiaraTh IjiaH €€ N3MEHCHMUS;
. OOBSICHATh ~ TPUYUHBI  JIOCTIDKCHHS  (HEJOCTHDKCHHSI)  PE3yJIbTaTOB
NeSATeNIbHOCTH, JaBaTh OLICHKY MPUOOPETEHHOMY OIBITY;
. BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh (B TOM YHUCJIE B XOJ BBITOJTHEHHS
(Gu3MUECKOro HMCCIEAOBaHMS WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
MU3MEHMBIINUXCS CUTYAIMi, YCTAHOBICHHBIX OMIMUOOK, BO3HUKIIUX TPYAHOCTEH;
. OILICHMBATh COOTBETCTBHE PE3YJIbTAaTa LIEJU U YCIOBUAM;
. CTaBUTH ceOsl HA MECTO JPYroro 4eloBeKa B XOJ€ Cropa WK AUCKYCCUM Ha
HAY4YHYIO TEMY, TOHUMAaTh MOTUBbI, HAMEPEHHUSI U JIOTUKY JPYTroro;
. pU3HABaTh CBOE MPABO HA OMIMOKY MPHU peHIeHUH (HU3MUECKUX 3a7a4 WIHA B
YTBEPKJCHUSAX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYroro.

HNPEAMETHBIE PE3YJIBTATDBI

K konmy oOydeHus B 7 KJjacce TpeIMETHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:
. UCIIOJIb30BaTh MOHATHUS: (U3HUECKHE U XUMUUYECKUE SIBIICHUS, HAOII0IeHNE,
OKCIIEPUMEHT, MOJIeTb, THUIIOTEe3a, CAWHUIBI (U3HMYECKUX BEIUYUH, AaToOM,
MOJIEKYJIa, arperaTHbIe COCTOSHUS BelIecTBa (TBEPIOE, YKHIKOE, ra3000pa3Hoe),
MEXaHWYeCKoe JBWKEHHE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSMOJIUHEUHOE),
TpaeKkTOpusi, paBHOJCUCTBYoIIas cuia, nepopmanus (ympyras, MjacThyeckas),
HEBECOMOCTb, COOOIAIOIINECS COCYABL;
. paznuyarh sBieHus (aud@ys3us, TEMIOBOE IABMKEHHE YaCTHI] BEIIECTBA,
pPaBHOMEpPHOE JABUKEHHUE, HEPABHOMEPHOE JIBHXKCHHUE, MHEPIIUS, B3aUMOJICHCTBUE
TEJ, paBHOBECHE TBEPJIBIX TeJl C 3aKPEIUIEHHON OChIO BpallleHUs, Mepenaya



JABJICHUsI TBEPABIMU TEJIAMH, >KUJKOCTSIMU M Tra3aMu, aTMoc(epHOe [aBlICHUE,
IJIaBaHWE TeJ, NpPeBpallleHUuss MEXaHMYECKOW HSHEpPruu) IO ONUCAHUIO UX
XapakTEpPHbIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOUIMX JaHHOE
(uznueckoe sBICHUE;

. pacrio3HaBaTh  NPOSIBICHHWE  U3YUYEHHBIX  (PU3MYECKUX  SIBJICHUNA B
OKpY’KaroleM Mupe, B TOM uuciie (GU3NYECKHUE SIBICHUS B MPUPOJIE: MPUMEPHI
JIBUKECHUS C PA3JIMYHBIMUA CKOPOCTAMHU B KMBOM M HEKHUBOW NMPUPOAE, NCUCTBUE
CUJIbI TPEHUS B MPUPOJIC U TEXHUKE, BIUSHUE aTMOC(EPHOro aBJICHUS Ha KUBOU
OpraHu3M, IJIaBaHHWE PbHIO, phUard B TeJ€ YEJIOBEKAa, MPU ATOM IMEPEBOJUTH
NPaKTUYECKYI0 3aJady B Yy4ueOHYI, BBIJIENATh CYIIECTBEHHbIE CBOWCTBA
(npu3Haku) GU3HUECKUX SBICHUIA;

. OMHUCHIBATh M3YYEHHBIE CBOMCTBA TeNl W (DU3UUYECKHUE SIBJICHUS, UCIOIb3YS
dbuzudeckue BeaUYMHBI (Macca, O0BEM, IUIOTHOCTh BEIIECTBA, BpEMsl, MYTh,
CKOPOCTb, CPEIHSSI CKOPOCTb, CHJIA YIPYTOCTH, CHJIA TSKECTH, BEC TeNa, CHJIA
TpeHUs, aaBjicHUE (TBEPAOTO Teia, KUIAKOCTH, rasza), BbITAJIKMBAIONIAs CHJIA,
MexaHu4eckash paboTa, MOIIHOCTh, IUIEUYO CHJIBI, MOMEHT CHJIBI, KO3(PQhUIIHMEHT
MOJIE3HOTO JEUCTBUSI MEXaHU3MOB, KHHETUYECKAs U MOTCHIMAJIbHAS SHEPTUS ), IPU
OMHMCAHUM TPABUIIBHO TPAKTOBATh (HPU3MUYECKUN CMBICI HCIOIb3YEMBIX BEITUYUH,
uX OOO3HAYEHUS] M EAUHUIBI (U3MYECKUX BEIMYMH, HAXOAUTH (OPMYIIbI,
CBSI3BIBAIONINE JTAHHYIO (PU3MYECKYIO BEIMYHUHY C IPYTUMU BEIMYMHAMH, CTPOUTD
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

. XapaKTepu30BaTh CBOMCTBA Ted, (PU3NYECKHE SIBICHUS U IPOLECCHI,
UCIIOJNIb3Ys TMpaBujia CIOXKEHUs Cui (BIOJIb OJHOW mpsiMoii), 3akoH ['yka, 3aKoH
ITackans, 3akoH ApxuMena, TpPaBUIO paBHOBecHs pbluara (0JI0Ka), «30JI0TOE
IpaBUJIO» MEXAaHUKH, 3aKOH COXPAaHEHUS MEXaHWYECKOW HHEPTHH, IMPU ITOM
JaBaTh CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3alHMChIBATh €r0 MaTEeMaTHYECKOE
BBIPAYKCHHUE;

. O0O0BSACHATH (PM3UUECKHUE SIBIICHUS, TIPOIIECCHI U CBOMCTBA TEN, B TOM UUCJE U
B KOHTEKCTE CHUTyallMid NIPAKTUKOOPUECHTUPOBAHHOIO XapakTepa: BbIABIATH
MIPUYUHHO-CJIC/ICTBEHHBIE CBSA3U, CTPOUTH OOBSICHEHHE M3 |—2 JIOTMUECKHX I1aroB
Cc omopoii Ha 1—2 U3y4eHHBIX CBONCTBA (PU3NYECKUX SBICHUH, (PU3UIECKUX 3aKOHA
WJIA 3aKOHOMEPHOCTH;

. pemaTh pacy€THbIE 3a1auu B 1—2 1ecTBUA, UCIIOJIb3Ys 3aKOHBI U (DOPMYIIbL,
CBA3bIBAOIINE (DU3UUYECKHE BEJIMYMHBI: HAa OCHOBE aHAJIM3a YCIOBUS 3aJayu
3aMMChIBATh KPATKOE YCIIOBUE, MOJCTABIATh (PU3NYECKHE BETHUYUHBI B (POPMYJIBI U
MIPOBOJIUTH PACUYEThI, HAXOUTh CIIPABOYHBIE JAHHbBIE, HEOOXOIUMbIC JJISI PEIICHUS
3a/1a4, OLEHUBATh PEATUCTUYHOCTD MOTYYEHHON (PU3NYECKON BEIIMUUHBIL;



. pacno3HaBaTh NOpPOOJEMBbI, KOTOpPbIE MOXHO PEIIUTh MpPU [OMOIIU
(u3nYecKUX METOJO0B, B OIMCAHWU HCCIEIOBAaHUS BBIICIATh HPOBEPIEMOE
MpeanojaoxkeHue (TUMnoTesy), pasinyaTb W HUHTEPIPETUPOBATH IMOITYYEHHBIH
pe3yNIbTaT, HAXOUTh OMIHUOKH B XOJ/I€ OIBITA, IEJaTh BBIBOJIBI IO €r0 PE3yJIbTaTaM;
. MPOBOJIUTH OMBITHI IO HAOMIONCHUIO (PU3NIECKUX SBICHUN UIN (PU3HUECKUX
CBOMCTB Ten: (opMyIupoBaTh MpOBEPSEMbIE MPEANOJIOXKEHUsA, CcOoOUpaTh
YCTAHOBKY U3 TNPEAJIOKEHHOrO0 OOOpYyJOBaHUsS, 3alUChiBaTh XOJ OMNbITa MU
dbopMyIHUpPOBATH BHIBOJIBI;

. BBITMOJHSATH NMPSIMbIE U3MEPEHUS PACCTOSHUSI, BPEMEHH, MacChl Tena, 00bEMa,
CWIbl U TEMIIEpaTyphbl C HCIOIb30BAHUEM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB,
3aMMCchIBaTh NMOKa3aHUs MPUOOPOB € YUETOM 3aJJaHHOM aOCOIOTHOM MOrPEUTHOCTH
U3MEPEHU;

. IPOBOAUTH HCCIIEIOBAaHUE 3aBUCUMOCTH OJHOW (PU3MYECKO BEIMUYUHBI OT
JIPYrof ¢ KUCIOJIb30BAaHUEM MPSMBIX U3MEpPEHUM (3aBUCUMOCTU IYTH PAaBHOMEPHO
JIBUKYILErocsl Tejla OT BPEMEHHU JIBIKEHHUS TeJld, CUJIbl TPEHUS CKOJBXKEHUS OT
Beca TeJa, KauecTBa 00padOTKM MOBEPXHOCTEHN TeNl U HE3aBUCUMOCTH CHUJIbI TPEHUS
OT TUIOLIAJM CONPUKOCHOBEHHUS TE€J, CHIbl YIPYTrOCTH OT YIJIUHEHUS TPYKUHBI,
BBITAJIKMBAIOLIEH CHJIBI OT 00BbEMa MOTrpY:KEHHOM YacTH Tela M OT IUIOTHOCTH
KHUJKOCTH, €€ HE3aBUCHUMOCTHM OT IUIOTHOCTH Teja, OT TNIyOMHBI, Ha KOTOPYIO
HOTPY>KEHO TeJ0, YCIOBUI MJIaBaHUs Tell, yCIIOBUN paBHOBECHUS phluara 1 OJIOKOB),
y4acTBOBaTh B IUIAHMPOBAHWU Y4eOHOTO HCCIEOBaHUS, COOUpPATh YCTAHOBKY H
BBITMIOJHATh ~ U3MEPEHMsI, CleIys TPEeaO)KeHHOMY IUlaHy, (DUKCHUpPOBATH
pEe3yNbTaThl  MOJYYEHHOW 3aBUCUMOCTH  (U3MYECKUX BEJIUYMH B  BHUJE
NPEIJIOKEHHBIX Tabmuil u  TpadukoB, Jenarh BBIBOJIBI IO peE3ysbTaTam
UCCJIEIOBAHUS;

. IPOBOAUTh KOCBEHHBIE U3MEpEHUsS (UUYECKUX BEIUYUH (IJIOTHOCTH
BEIIECTBA JKUIKOCTU U TBEPIOTO Teja, CHJIAa TPEHUS CKOJBKEHUS, JaBJICHUE
BO3/lyXa, BBITAJIKMBAIOLIAsl CUJa, ACHCTBYIOIIAs Ha MOTPYXKEHHOE B JKUIKOCTh
TeJNO, KOA()(PUIMEHT TOJE3HOrOo JEHCTBUS TMPOCTHIX MEXAHU3MOB), CIEIys
OpeUIOKEHHON  MHCTPYKIMHU: TpU  BBINOJIHEHMM  HU3MEpPEHH  cobupaTh
HKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIYUCIIATH 3HAYCHHE UCKOMOI BEJIMYMHBI;

. coOJII01aTh MpaBHUjia TEXHUKHA 0€30MacHOCTH MHpH paboTe ¢ J1abOopaTOPHBIM
00opyT0BaHUEM;
. yKa3bIBaTh MPHUHIIMIBI JCHCTBHS MPHOOPOB M TEXHUYECKHUX YCTPOMHCTB:

BECHI, TEPMOMETp, IAWHAMOMETD, COOOIMIAIOIIMECS COCYyIbl, OapoMeTp, phIyar,
MOJABUKHBIN U HEMOJBUKHBIN 070K, HAKJIIOHHASI TUIOCKOCTH;

. XapaKTepu30BaTh  MPUHUMUIBI  JEUCTBUS  M3YYEHHBIX NOpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOMl HA WX omucaHus (B TOM YHUCIE: MOJUIUITHUKH,



YCTPOMCTBO BOAONPOBOAA, THUIPABIMYECKHI TIPECC, MaHOMETP, BBICOTOMED,
MOPIIIHEBOM HAcoC, apeoMeTp), MCMOJIb3ys 3HAHUS O CBOMCTBAX (PU3MUECKUX
SBJICHUN U HEOOXO0UMbIe (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;
. OPUBOJUTH MPUMEPHI (HAXOIUTh MH(DOPMALIUIO O IPUMEPAX) TPAKTUUECKOTO
WCIIOJIb30BaHUsl (PU3MYECKUX 3HAHUM B MOBCEAHEBHOW KU3HU I 0O€CTIeUEHUS
0e30MacHOCTH MpH OOpallleHud ¢ NpuOOpaMH U TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHHMsI 370pOBbsi M COOJIOJEHUS HOPM DKOJOTHUYECKOTO TOBEJCHUS B
OKPYKAIOIIEN CPEAE;
. OCYIIECTBJISITh OTOOpP HUCTOYHUKOB wuH(popmanuu B HHTepHere B
COOTBETCTBUHM C 3aJIaHHBIM MOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIMXCS 3HAHUU
U MyTéM CPaBHEHMS Pa3JIMUHBIX HCTOYHUKOB BBIJCISATH MH(OpPMAIHIO, KOTOpas
SIBJISIETCSI MPOTUBOPEUMBOM MITU MOKET OBITh HEIOCTOBEPHOM;
. UCIIOJIB30BaTh TPHU BBHITIOJTHEHUH YYEOHBIX 3aJaHU HAYYHO-TIOMYJISIPHYIO
auTepaTypy (puznueckoro cojaep)kaHus, CIPaBOYHBIE MaTepUalibl, PECYpChl CETU
Nutepuer, BnaaeTh mNpuéMamMu KOHCTIEKTHUPOBAHHUS TEKCTa, MNPeoOpa3oBaHUs
uH(OpMaIMK U3 OJHOM 3HAKOBOUW CUCTEMBI B JIPYTYIO;
. CO3/1aBaTh COOCTBEHHBIE KpaTKHE MUCHMEHHBIC M YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 HCTOYHHMKOB WH(pOpMAIMK (PU3HUECKOTO COJIEPKaHMs, B TOM YHUCIE
nyOIMYHO JIeNaTh KpaTKUEe COOOIIEHHUs O pe3yjbTaTax MPOEKTOB WM y4eOHBIX
UCCJIEOBAaHUN, MPU STOM TPAMOTHO HCIIOIb30BaTh HW3YUYEHHBIH MOHATHIHBIN
anmapar Kypca (GU3HKH, COPOBOXK/IATh BHICTYIIEHHE MTPE3EHTALIUECH;
. IpU BBIMOJHEHUU YYEOHBIX MPOEKTOB U HCCIENOBAHUN paCIPEACNATh
00s13aHHOCTH B TPYMIE B COOTBETCTBHH C MOCTAaBICHHBIMH 3aJa4yaMU, CJIECIUThH 3a
BBIIIOJIHEHHEM IIJ1aHa JEHCTBHI, aJeKBaTHO OILICHMBATh COOCTBEHHBIN BKJIaJ B
NEATENIbHOCTh TPYIIIbI, BBICTPANMBaTh KOMMYHHUKAaTHBHOE B3aWMO/ICHCTBHUE,
YUHUTHIBas MHEHUE OKPYKAIOIIUX.

K xonmy oOydenus B 8 KJjacce mpenMeTHbIE pe3yinbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
. UCIIOJIB30BATh TMOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEIJIOBOE JBHKEHHUE
aTOMOB M MOJIEKYJI, arperatHble COCTOSIHHSI BEIECTBA, KPHUCTAUNIMYECKUE H
amop(HBIE TeNa, HACHINICHHBIA W HEHACBHIIEHHBIM Tap, BIAKHOCTh BO3IYXa,
TEMIlepaTypa, BHYTPEHHSISI SHEpPrusi, TEIUIOBOW JBUTaTeNb, AJIEMEHTapPHBII
AIEKTPUUYECKUI 3apsifi, JJIEKTPUYECKOE TI0JIe, MPOBOJHMKUA U JIUDJIEKTPUKH,
MMOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;
. paznuuath sIBJIEHUs (TEMJIOBOE pacCIIMpPEHHE M CKaTue, Tervlonepenaya,
TEIJIOBOE pAaBHOBECHE, CMAyUMBaHHWE, KAMWUIAPHBIE SIBICHUSA, UCIApEHUeE,
KOHJICHCAIUsl, I[UJIaBJICHHe, KpucTaum3auus  (OTBEepJeBaHUE),  KHUIICHUE,
Teronepeaaya (TemIoNpPOBOAHOCTh, KOHBEKIIMS, U3JIYUYEHUE), AIEKTPU3AIUs Tel,



B3aMMOJECHCTBUE 3aPAA0B, NEUCTBUS MIEKTPUUECKOIO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICCTBUE MAarHUTOB, IEVCTBUE MATHUTHOIO MOJISI HA NMMPOBOJAHHUK C TOKOM,
ANEKTPOMAarHUTHas MHAYKLMS) MO ONUCAHUIO UX XapaKTEPHbIX CBOWCTB U Ha
OCHOBE OIBITOB, JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

. pacno3HaBaTh  MPOSIBJICEHWE  M3YYEHHbIX  (U3MYECKUX  SBJICHUM B
OKpYXalollleM MHupe, B TOM 4YHClI€ (U3NYecKue SBICHUS B TNPUPOJE:
ITIOBEPXHOCTHOE HATSHKEHUE M KaNWUIAPHBIE SIBIICHHMS B IMPUPOJE, KPUCTAIIBI B
npupoae, wusznyyenue ConHila, 3amMep3aHue BOJOEMOB, MOPCKHE OpH3bI,
oOpa3oBaHuE€ pOChl, TYMaHa, WHEsA, CHEra, JIEKTPUUECKHE SBJIEHUSI B aTMocdepe,
ANEKTPUUECTBO JKMBBIX OPraHM3MOB, MAarHUTHOE Moje 3eMiu, Apeid Moirocos,
pOJIb MAarHUTHOTO MOJSA [JIsl KU3HM Ha 3emMiie, MOJSIPHOE CHUSIHUE, TPU 3TOM
NEPEeBOJUTh MPAKTUYECKYI0 3aladyy B Y4eOHYIO, BBIICNATH CYHIECTBEHHBIE
CBOICTBA (MpU3HAKK) GU3HUECKUX SBICHUM;

. OMKCHIBATh M3YYECHHBIE CBOWCTBA TeNl U (PU3MYECKHUE SIBJICHUS, UCIOJIb3YS
¢usznueckre BeNUYUHBI (Temmeparypa, BHYTPEHHSS SHEPIusi, KOJIUYECTBO
TEIJIOThI, yJENbHAsl TEIUIOEMKOCTh BEUIECTBA, YJAEJIbHAs TEIUIOTA IIJIABJICHHUS,
ylenbHas TeIuloTa NapooOpa3oBaHMs, YIelbHas TEIUIOTa CropaHus TOIUIMBA,
KO3(p(UIIMEHT TOJIE3HOTO  JEHCTBUS  TEIUIOBOM  MAIIMHBI, OTHOCHUTENIbHAS
BJIQXXHOCTh BO3AyXa, DJJEKTPUYECKUN 3apsij, Cujla TOKa, DIEKTPHUUECKOE
HaIpSYKEHNUE, CONPOTUBIICHUE MPOBOJHUKA, YIAEIBHOE CONPOTUBICHUE BEIIECTBA,
paboTa M MOUIIHOCTH OJJIEKTPUYECKOrO0 TOKa), TMpPU ONHCAHUM MPaBUIBHO
TPaKTOBaTh (PU3MYECKUI CMBICI HCIOJNb3YEeMbIX BEJIUYMH, OOO3HAYEHUS U
CAVHUIIBI (U3UYECKUX BEIUYMH, HAXOAUTh (POPMYIbI, CBA3BIBAIONIUE TAHHYIO
bu3nUecKylo BEIMYUHY C APYTUMH BEIMYUHAMH, CTPOUTH TpapuKu H3YUCHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEJIUYHH;

. XapaKTepu30BaTh CBOMCTBA Tei, (QU3WYECKUE SBJICHUS U TMPOIECCHI,
UCIIOJIBb3Ysl OCHOBHBIE ITOJIOKEHUS MOJIEKYJIAPHO-KMHETUYECKOW TEOPUU CTPOCHUS
BEIIECTBA, NPUHLUII CYNEPHO3ULMHU IOJNeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH
COXpaHEHMS 3apsaa, 3akoH Oma s yyacTka 1enu, 3akoH Jxoyns—Jlenna, 3akoH
COXpaHEHHUsl HHEPruM, NMPU ATOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHa U
3aIIMCBHIBATh €r0 MaTEMAaTUYECKOE BBIPAKECHUE;

. OOBSCHATh (PU3MYECKHE MPOLECCHl M CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTyallMii MNPaKTUKOOPUEHTUPOBAHHOTO  XapaKTepa:  BBIABIATH
MPUYUHHOCIIEICTBEHHBIE CBS3U, CTPOUTH 00BsACHEHUE U3 1—2 JIOTMYECKUX IIAroB ¢
ormopoii Ha 1—2 M3y4eHHBIX CBOMCTBA (PM3MUECKHUX SBICHUH, (PHU3NIECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEN;

. pelmaTh pacy€THbIE 3a1a4u B 2—3 NEUCTBUS, UCIOJIb3YS 3aKOHBI U (POPMYIIBI,
CBA3BIBAIOIIME (PU3NYECKHE BEJIWYMHBI: HAa OCHOBE aHajlIM3a YCJIOBHUS 3aJadyd



3aMMChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEAOCTATOK JAaHHBIX JUISl PEIICHHS
3a/layu, BBIOMpATh 3aKOHbI W (OpPMYJbl, HEOOXOAUMBIE Mg €€ peleHus,
IIPOBOJUTH PAaCUYEThl U CPAaBHUBATh MOJYUYEHHOE 3HaUYEHUE (PU3HUECKONW BETUUHHBI
C U3BECTHBIMU JaHHBIMU;

. pacno3HaBaTh NOpOOJEMBbI, KOTOpPbIE MOXHO PEIIMTh MpPU T[OMOIIH
(¢u3nuecKuX METOJOB, HCIIOJIb3ys ONMCAaHUE  HUCCJIEJAOBAHMS,  BBIIEIATH
MIPOBEPSEMOE MPEANOIOKEHUE, OLEHUBATh MPABUIBHOCTh MOPSIKA MPOBEICHUS
UCCJIEeI0BAHMUS, J1€TATh BBIBOJIBI;

. IPOBOAUTH OMBITHI MO HAOMIOACHHUIO (PU3NYECKUX SBJICHUN WM PU3NUECKUX
CBOMCTB Ten (KamWwJUIApHbIE SIBJICHUS, 3aBUCUMOCThH JaBJICHHUS BO3JyXa OT €ro
o0béMa, Temmeparypbl, CKOPOCTH Mpollecca OCTBhIBAHUA W HArpeBaHus INpH
U3Jy4YEHUH OT 1BETa H3Jydamolled (MOTJOIAoIIe) MOBEPXHOCTH, CKOPOCTh
UCHIAapeHHs] BOJbI OT TEMIIEpaTyphbl KUIAKOCTH M IUIOAAUM €€ MOBEPXHOCTH,
AIIEKTpU3AIMS TeJl U B3aUMOJICHCTBUE DJIEKTPUUECKHUX 3aps0B, B3aUMOJICHCTBHUE
MOCTOSIHHBIX MarHUTOB, BU3YyaJn3allisd MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB,
JIEUCTBUSI MAarHUTHOTO TMOJIsi HA MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa,
CBOICTBa 3JIEKTPOABUTATENS MOCTOSHHOIO TOKa): (hOPMYIUPOBATH MPOBEPSIEMbIE
IpPENOIoKEHUs,, coOupaTh YCTAaHOBKY U3 IPEAJIOKEHHOro 00OpyI0oBaHUs,
OIKCHIBATh XOJI ONbITA U (POPMYIUPOBATH BHIBOJBI;

. BBITOJIHATE NPSAMBIE U3MEPEHUS TEMIIEpATypbl, OTHOCUTEIBHON BIaXKHOCTH
BO3/yXa, CHUJIbl TOKa, HANPSDKEHUS C HCIOJB30BAaHUEM aHAJIOTOBBIX HMPUOOPOB U
JIaTYUKOB (DU3MUECKUX BEJIMYMH, CPAaBHUBATh PE3YJIbTAaThl U3MEPEHUN C y4ETOM
3aTaHHOM aOCOJIFOTHOM MOTPEIITHOCTH;

. IPOBOJIUTh MCCIEAOBAHNE 3aBUCHUMOCTH OJHOM (PU3NYECKON BETUUYHMHBI OT
IPYrofl € HCIOJIb30BAHUEM MPSAMBIX M3MEPEHUHN (3aBHCHUMOCTH COIPOTHBIICHUS
OPOBOAHMKA OT €ro JUIMHBI, IUIOIAAM IIONEPEYHOrO0 CEYEHHS M YIEIbHOIO
COIPOTHBIICHHS BEIIECTBA MTPOBOJHUKA, CUJIbI TOKA, HIYIIETO0 4Yepe3 MPOBOJHUK,
OT HaNpsDKEHWsT Ha NPOBOAHHMKE, MCCIECIOBAHWE IIOCIEAOBATEIIBHOIO U
NAapaJJIEIbHOIO  COEAUHEHUN NPOBOJHUKOB): IUIAHUPOBATH  HCCIEJOBaHUE,
coOupaTh yCTaHOBKY M BBINOJHATH MU3MEPEHUS, CIEIys NMPEATOKEHHOMY IUIaHY,
(uKCUpOBaTH pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH B BUJE TaOIUIl U IPa(UKOB,
JIeJ1aTh BBIBOJBI 10 PE3YyJIbTaTaM UCCIEA0BaHUS;

. IOPOBOJIUTh KOCBEHHbIE HW3MEpPEHUS (PU3UYECKUX BEeNUYUH (yJeibHas
TEIUIOEMKOCTh BEILIECTBA, CONPOTUBIEHUE IPOBOJHUKA, pabOTa M MOIIHOCTb
ANEKTPUYECKOr0 TOKA): MIIAHUPOBATh U3MEPEHHMsI, COOMpPaTh 3KCIEPUMEHTAIBHYIO
YCTaHOBKY, CleAysd MpeMJIOKEHHOW HWHCTPYKIIMU, M BBIYHMCIATH 3HAYEHUE
BEJINYMHBL;



. coOJI01aTh MpaBUjia TEXHUKA OE€30MaCHOCTU MpU paldoTe ¢ J1abopaTOPHBIM
0o0opy10BaHUEM;

. XapaKTepu30BaTh MPUHLMUIBI  JEUCTBUS  M3YyYEHHBIX HOPUOOPOB H
TEXHUYECKUX YCTPONCTB C ONOpOl Ha WX omucaHus (B TOM 4YHUCJE: CHCTEMa
OTOIUIEHHMSI JOMOB, THUIPOMETp, MapoBas TypOWHA, amMIepMeTp, BOJBTMETD,
CUETUYMK  DIIEKTPUYECKOW  DHEPruu,  DJIEKTPOOCBETUTENIbHbIE  MPUOOPHI,
HarpeBaTeNbHbIE 3JIEKTPONPUOOPHI (IPUMEPDI), ANEKTPUUECKHUE MPEAOXPAHUTENH,
AIEKTPOMArHUT, AJIEKTPOABUTATENb MOCTOSHHOIO TOKAa), HCIONb3Ysl 3HAHUS O
CBOMCTBaxX (pU3NYECKUX SIBICHUN U HEOOXOAUMBIE (PU3NYECKHE 3aKOHOMEPHOCTH;

. pacno3HaBaTh IMPOCThIE TEXHUYECKHME YCTPOMCTBA M H3MEpPUTEIbHBIE
npuOOpbl MO CXeMaM U CXEMAaTHYHbIM PUCYHKaM (KUJKOCTHBIA TEpMOMETD,
TEPMOC,  TICUXPOMETp, TUTPOMETp, JBUTaTellb BHYTPEHHErO0  CrOpaHMs,
AJNEKTPOCKOI,  PEOCTaT), COCTaBISATh CXEMbl DJJEKTPUUYECKUX LEemed C
MOCJIEIOBATENIbHBIM M TMMapajlIeIbHBIM  COECIMHEHUEM DJJIEMEHTOB, pa3jinyas
yCIIOBHBbIE 0003HAYEHUS AIIEMEHTOB 3JIEKTPUUYECKUX IIETIeH;

. NPUBOJUTH MPUMEPHI (HAXOIUTh HH(DOPMAIIUIO O TPUMEPAX) PAKTUUECKOTO
UCIOJIb30BaHUs (DU3UUYECKUX 3HAHWM B MOBCEJHEBHOM KU3HU NJIsi OOECICUCHHMS
Oe3omacHOCTH NpU oOpallleHuu C MpuOopaMu M TEXHUYECKUMHU YCTPONCTBaMH,
COXpaHEHHUsl 310pOBbs U COOJIOAEHHSI HOPM 3KOJOTMYECKOIO IIOBEJICHUS B
OKpYy’Karollel cpene;

. OCYILECTBJIATh MOUCK HHGpoOpMauuu  (U3NYECKOTO0  COAEpKaHUS B
WHTepHeTe, Ha OCHOBE UMEIOIMXCSI 3HAHUH U IMyTEM CpaBHEHUS JTOTOIHUTEIbHBIX
HCTOYHHMKOB BBIJENIATh MH(POPMALMIO, KOTOpasl SIBISIETCS MPOTUBOPEUMBON HIIH
MOKET OBITh HEJIOCTOBEPHOM;

. UCMOJIb30BaTh MPHU BBINOJIHEHUHM YYE€OHBIX 3aJaHU Hay4HO-IOMYJISPHYIO
auTepaTypy (pu3MuecKkoro cojepikaHus, CIpaBOYHbIE MaTepuaibl, PECYpChl CETU
Wutepuer, BnageTh nNpuéMaMu KOHCIEKTHUPOBAHUS TEKCTa, NPeoOpa3oBaHUs
nH(pOpMaMK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

. co3/1aBaTh COOCTBEHHBIE INHCbMEHHBIE U KpaTKUE YCTHbIE COOOIICHMUS,
00001mast nHOPMAITNIO 3 HECKOJIBKUX MCTOYHUKOB (PU3MUECKOTO COJIEpKaHUs, B
TOM  4YuCl€  MNyOJWYHO  MPEACTABIATH  PE3ylbTaThl  IPOEKTHOW WU
HCCJIEI0BATENBCKON AEATENBHOCTH, IPH 3TOM I'PAMOTHO HUCIIOJIb30BATh N3YUYEHHBIN
NOHATUHHBIM  ammapar  Kypca  (U3UKH,  CONPOBOXKIATh  BBICTYIUICHHUE
MPE3EHTAIUEN;

. OPU BBIIOJHEHUH Y4YEOHBIX NPOEKTOB M HUCCIEIOBAHUN (U3HUECKHUX
IIPOLIECCOB  pacHpenessiTh O0O0SI3aHHOCTM B IPYIIE B  COOTBETCTBUM C
IIOCTABJICHHBIMU 33Jja4aMM, CJIEIUTh 3a BBIIOJHEHUEM IUIaHA JEUCTBUA H
KOPPEKTUPOBATH €ro, aJIeKBaTHO OLEHUBATh COOCTBEHHBIN BKJIAJ B IEATEIbHOCTD



IPYIIIbI, BBICTPAaNBaTh KOMMYHHUKAaTUBHOE B3aUMOJECHCTBHE, IPOSIBIAS TOTOBHOCTD
paspeiiatb KOHQIUKTHIL.

K koHuy oOyueHus B 9 KJjacce OpeIMETHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHUM:
. UCIIONIB30BATh  IOHATHA: CHUCTEMa OTCU€Ta, MarepuajbHas TOYKa,
TPAEKTOPHUS, OTHOCUTEIbHOCTh MEXaHUYECKOTO ABMKEHUS, Aedopmanus (ynpyras,
IlacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh H
neperpy3Kku, UEHTP TAKECTH, a0CONMIOTHO TBEPAOE TENO, LEHTP TSKECTH TBEPIOTO
TeNa, paBHOBECHE, MEXaHWYEeCKHMe KoyueOaHHWs W BOJIHBI, 3BYK, MHGPa3ByK u
yJIBTPA3BYK, 3JIEKTPOMATHUTHBIE BOJIHBI, IIKajla 3JIEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M JAJIbHO30PKOCTh, CHEKTPhl UCIYCKAaHUSI M MOIJIOUIECHUS, aibda,
0eTa- 1 raMMa-u3Iy4eHus, U30TOMbI, epHas IHEPreTHKA;
. paznuyarh sBJIEHUA (paBHOMEpPHOE W HEPaBHOMEPHOE MPSMOJIMHEHHOE
JIBUKEHUE, PABHOYCKOPEHHOE MPSIMOJMHEWHOE IBUKEHUE, CBOOOJHOE MajcHHE
TE€J, PABHOMEPHOE ABUKEHUE MO OKPYKHOCTHU, B3aUMOJECUCTBUE TEJ, PEAKTUBHOE
JIBUKEHUE, KOJIeOaTeIbHOE IBUKEHUE (3aTyXaloUIie U BRIHYXICHHBIE KoJieOaHus),
PE30HAaHC, BOJIHOBOE  JBWJKEHHE, OTpa)X€HHWE  3ByKa, MPSAMOJUHEUHOE
pacupoCTpaHEHWe, OTPAXKEHUE U IIPEJIOMIICHHE CBETa, IIOJIHOE BHYTPEHHEE
OTpa’kKEHHUE CBETA, Pa3JI0KEHUE OEJIOr0 CBETA B CIEKTP U CIOKEHHUE CIIEKTPAJIbHBIX
[[BETOB, AMUCIIEPCHsI CBETa, €CTECTBEHHAas pPaJUOaKTHUBHOCTb, BO3HUKHOBEHHE
JMHEHYaTOro CHEeKTpa M3JIy4eHHs) [0 ONMMCAHUIO MX XapaKTepPHBIX CBOMICTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBICHUE;
. pacrno3HaBaTh  IPOSBIEHUWE  HU3YYEHHbIX  (U3MYECKMX  SBICHUH B
OKpYy’KaroleM Mupe (B TOM yHciie (PU3NYECKHUE SBJICHUS B MPUPOJE: NPUIUBBI U
OTIUBBI, ABWKEHUE IIaHET COIMHEYHON CHCTEMBI, PEAKTUBHOE JBHKEHUE JKUBBIX
OpraHU3MOB, BOCIPHUATHE 3BYKOB >KMBOTHBIMH, 3E€MIICTPSICEHUE, CEHUCMHYECKHE
BOJIHBI, IIyHAMH, 3X0, I[BETa TeJl, ONTUYECKUE SABJICHUS B MPUPOAE, OUOIOTHYECKOE
JeficTBUEe BUAMMOTO, YIbTPA(QHOIETOBOIO U PEHTTCHOBCKOTO M3JIY4YEHUH,
€CTECTBEHHBIM paJMOaKTUBHBI (OH, KOCMUYECKHE JIy4H, paJHOaKTUBHOE
U3JIy4YEHUE IPUPOAHBIX MUHEpAJIOB, ACHCTBHE PAJMOAKTUBHBIX W3JIy4CHUH Ha
OpPraHH3M 4YeJIOBEKa), MPU 3TOM IMEPEBOAUTH MPAKTHUYECKYIO 3a7jauy B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKK) (PU3HMUECKUX SIBJICHU;
. OTKCHIBATh M3yYEHHBIE CBOWCTBA TeN M (PU3NUYECKUE SIBICHMS, MCIIONIb3YS
¢usnyeckne BeTUMYMHBI (CpedHss W MTHOBEHHas CKOPOCTh Tela TpHU
HEPAaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, IIEPEMELIEHNE, ITyTh, YIIIOBAasl CKOPOCT,
CWJIa TPEHMs, CHJIa YIPYIOCTH, CHJIA TSKECTH, YCKOPEHUE CBOOOJHOIO MajeHus,
BEC Tela, UMITYJIbC Te€ja, UMITYJIbC CHJIbI, MEXaHWYeCKas padoTa U MOILHOCTb,
IIOTEHIMAJIbHAST JHEpPrus Teja, MOMHATOTO HAJX TMOBEPXHOCTBIO  3EMIIH,



NOTEHI[MAIbHAS SHEPTUSl CXKATOM MPYXKWHBI, KUHETUYECKas DJHEPTUs, MOJHas
MEXaHWYeCKasi YHEPIHsl, IePUO] M YacToTa KoJeOaHui, ATUHA BOJHBI, TPOMKOCTh
3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKAa3aTeldb MPEIOMIICHUS CpENbl), MpHU
ONMCAaHUU TPABUIBHO TPAKTOBATH (PHU3UUECKHI CMBICI HCIMOJIB3YEMBIX BEIMYHUH,
0o0O3HaueHUsT W E€JUHULB (QU3NYECKUX BEJIWYMH, HAaXOIUTh (POPMYIIbI,
CBSI3BIBAIONINE AHHYIO (DU3MYECKYIO BEIHYMHY C APYTUMHU BEITUYMHAMH, CTPOUTH
rpadvKy U3y4eHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITUYNH;

. XapaKTepu30BaTh CBOWCTBA TeN, (U3WYCCKUE SBICHHUA U MPOIECCHI,
UCTIONB3YsI 3aKOH COXpPAHEHHs YHEPTHH, 3aKOH BCEMUPHOTO TATOTCHUS, MPUHITHI
CYNEPTO3UIIUA CHJI, TPHUHIHUIN OTHOCUTENBHOCTH [ 'ammies, 3axoHbl HbloTOHa,
3aKOH COXpPaHEHUsS] UMITYJIbCa, 3aKOHBI OTPAXKEHUS M MPEIIOMIICHHUSI CBETA, 3aKOHBI
COXpaHEHUs 3apsIOBOTO W MAacCOBOTO YHCEIN TPH SACPHBIX PEAKIUSAX, TP ITOM
JaBaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA W 3alUCHIBATH €T0 MaTEMaTHYEeCKOe
BBIPA)KCHUE;

. OOBSICHATh (PU3UYECKHE TPOIECCHl W CBOWCTBA TEl, B TOM YHCIC H B
KOHTEKCT€ CHTyallMidi TMPaKTUKOOPUEHTHPOBAHHOTO  XapakKTepa:  BBISBISTH
NPUIMHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTHh OOBSICHEHNE U3 2—3 JIOTUYECKUX IIaroB
C omopodl Ha 2-3 H3y4YEHHBIX CBOMCTBAa (U3HYECKUX SBICHUH, (PUINUYECKUX
3aKOHOB UJIU 3aKOHOMEPHOCTE;

. peniath pacuéTHble 3a/1auu (ONMUpArOIIecs Ha CUCTEMY U3 2—3 ypaBHEHUN),
UCIIOJIb3YS 3aKOHBI U (hOPMYJIBI, CBSI3bIBAIOIINE (PU3NYECKHUE BEIIMYUHBI: HA OCHOBE
aHaiM3a YCJIOBUS 3aJlaydl 3alMChIBATh KPATKOE YCIOBUE, BBISBISATH HEIOCTAIOIIHNE
WM W30BITOYHBIC JTaHHBIC, BBIOMpATh 3aKOHBI U (POPMYJIBI, HEOOXOMMMBIC IS
pElIeHHs, MPOBOAUTH pACUYEThl U OIEHUBATH PEATUCTUYHOCTH MOJIYYECHHOTO
3HaueHUs (PU3NYECKON BEIHUNHBI;

. pacmo3HaBaTh TPOOJEMBbI, KOTOpPhIE MOXHO PEIIMTh MPH T[OMOIIH
(¢u3nYecKuXx  METOJIOB, HCIOJB3YS ONHCAHME HCCJIENOBAaHUS, BBIICIATH
IpoBepsieMOoe MPEANOI0KEHNE, OICHUBATh MPABHJIBHOCTH IMOPSAIKAa MPOBEIACHUS
WCCJIeIOBAHUS, JIeTIaTh BBIBOJIBI, MHTEPIPETUPOBATH PE3yJIbTAaThl HAOMIONCHUN |
OTIBITOB;

. IPOBOJIUTH OMBITHI IO HAOMIOEHUIO (PU3UUECKUX SBICHUN WM PUINUECKUX
CBOMCTB Ten (M3yuyeHUe BTOPOro 3akoHa HpiOTOHa, 3aKOHA COXpaHEHUS SHEPTUH,
3aBHCHMOCTh TEpHOAa KoJeOaHUI MPYXKUHHOTO MasTHHKA OT Macchl Ipy3a H
KECTKOCTH TPYXKUHBI M HE3aBUCUMOCTh OT aMIUIATYABl MajbIX KoJeOaHWH,
NPSIMOJIMHEWHOE PACTIPOCTPAHEHHE CBETA, Pa3lIOKEHHE OEeloro cBeTa B CIEKTP,
M3y4YeHHE CBOWCTB M300pa)kKeHHS B IUIOCKOM 3€pKajie M CBOMCTB HM300paKeHHS
npeaMera B COOMparomied JHMH3e, HaOMIOJEeHWE CIUIOIIHBIX W JIMHEWYaThIX
CIIEKTPOB M3JIYUYCHUS): CAMOCTOSITEIbHO COOMpPATh YCTAHOBKY M3 HM30BITOYHOIO



Habopa 000pyI0BaHMsI, OMUCHIBATH XOJ OIMBITa U €T0 PE3YyIbTaThl, POPMYTUPOBATH
BBIBO/IBI;

. MPOBOJUTH MPH HEOOXOIWMOCTH CEPHIO MPSMBIX HU3MEPEHHH, OMpeaesiss
CpellHee 3HaueHue M3MepseMOM BeNMUYUHBI ((POKYCHOE paccTOsTHUE COOMparolie
JIMH3bI), 000CHOBBIBATh BHIOOP criocoba n3MepeHus (M3MepUTENBHOr0 Mpudopa);

. IOPOBOJIUTh  HUCCIICIOBAHHE 3aBUCHUMOCTEH (DU3MUECKUX BEIMYUH C
WCTIONb30BAaHUEM TMPSMBIX HW3MEPEHHH (3aBHCHMOCTh MYTH OT BPEMEHH IIPH
PaBHOYCKOPEHHOM JIBIDKEHWH O€3 HadaJbHOW CKOPOCTH, Tepuonaa KojeOaHui
MaTeMaTUYECKOTO MAasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPAKCHHSI CBETa
OT yIila TaJCHWS W Yrja TNpeJoOMJICHHs OT yria TMaJeHus): IUIaHHPOBATh
HCCIIeIOBaHUEe, CaMOCTOSITEIbHO COOMpPATh YCTAaHOBKY, (PMKCHPOBATH Pe3yJIbTAThI
MOJYYEeHHOW 3aBHCHUMOCTH (PU3WYECKUX BEIMYMH B BHJE TaOMUI] M TpaduKOB,
JieNIaTh BBIBOJIBI IO PE3yJIbTaTaM HCCIIEIOBAHNUS;

. NPOBOJIUTh KOCBCHHBIE HM3MEPEHUs (U3NYECKUX BEIUYMH (CpEeIHS
CKOpOCTh M YCKOpPEHHWE Teja MPU PABHOYCKOPEHHOM JBWKCHHH, YCKOpPEHHE
CBOOOIHOTO MaJeHHUs, KECTKOCTh MPYKUHBI, KOADPHUIIMEHT TPEHHUS CKOJIBKEHHUS,
MeXaHu4yeckass paboTra MW  MOIIHOCTb, YacToTa M TEpHoA  KoJjeOaHuit
MaTeMaTHYECKOT0 M TPYXKUHHOTO MAasTHUKOB, ONTHYECKas CuiIa coOuparomei
JWH3BI,  PAJAMOAKTHBHBIM  (OH): MIAHMPOBATh  U3MEPEHUs,  CcoOHMpaTh
AKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIIIOJHATH U3MEPEHUS, CIEYs MPEI0KEHHON
MHCTPYKLUH, BBIUYMCIATH 3HAYEHHWE BEIUYMHBI W aHAJU3UPOBATh IOTyYCHHBIE
pe3yIbTATHI ¢ YYETOM 3a/1aHHON TIOTPEIIHOCTH U3MEPEHUIA;

. co0JIF01aTh MpaBWIa TEXHUKH 0€30MMacHOCTH IMpU paboTe ¢ J1adopaTopHBIM
00opy10BaHUEM;
. pa3nuyaTh OCHOBHBIC TMPH3HAKM WM3YyYEHHBIX (DHU3MUECKUX MOJIEICH:

MaTepHualibHas TOYKa, a0CONIOTHO TBEPAOE TEJNO, TOYCHHBIH UCTOYHUK CBETA, JIyY,
TOHKasl JINH3a, [JITaHETapHasl MOJIENIb aTOMa, HYKJIOHHAsI MOJIETIb AaTOMHOTO S1pa;

. XapaKTepu30BaTh MPUHIUINBI  JICWCTBUS  HM3yYEHHBIX TPUOOPOB W
TEXHUYECKUX YCTPOMCTB C ONOPOl HAa MX ONUCAHUS (B TOM YHCIE: CIUIOMETP,
JATYMKU TOJIOKEHHUSI, PACCTOSIHUSI U YCKOPEHUS, PAKETa, HX0JIO0T, OUKH, IEPUCKOTI,
doToamnmapar, ONTHYECKHE CBETOBOJABI, CIIEKTPOCKOI, O3UMETP, Kamepa
Bunbcona), wucmonp3yss 3HaHUS O CBOWCTBaX (DU3MYECKUX SBICHUU U
HeoOXoMuMble (PU3NIECKHE 3aKOHOMEPHOCTH;

. UCIIOJI30BAaTh CXEMbl M CXEMATHYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTEIbHBIX MNPUOOPOB U TEXHOJOTUYECKUX TMPOLECCOB IMpHU
pelieHnd y4eOHO-MPAKTUYECKUX 3a/1ady, ONTHUYECKHE CXEMbl IS MOCTPOCHUS
M300paxeHUi B MIIOCKOM 3epKalie U cOOMparollie JIMH3E;



. MPUBOJUTH MPUMEPHI (HAXOAUTh HH(POPMALIHIO O IPUMEPaXx) MPaKTUYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW JXKM3HU Uil oOecreyeHus
0e30MacHOCTH MpH OOpallleHuHd ¢ NpuOOpaMH U TEXHUYECKUMH YCTPOWCTBAMM,
COXpaHEHHUS 3J0pPOBbS M COOJIIOJEHHUS HOPM SKOJOTMYECKOTO TOBEICHUS B
OKPYKAIOIIEN CPEAE;

. OCYLIECTBJISITh NOMCK HMH(pOpManuu  (U3HYECKOTO0  COJAEpXKAHHUS B
HNuTepHeTe, caMOCTOATENbHO (POPMYIHPYS MOUCKOBBIA 3aMpoc, HAXOIUTh MYTH
OTpeJIeNIeHHs] JOCTOBEPHOCTH MOJIYYeHHOW MH(OpMAIMM Ha OCHOBE MMEIOIINXCS
3HAaHUH M TOTIOJHUTEIHHBIX HCTOYHHUKOB;

. UCIIOJIb30BaTh MPU BBINOJIHEHUH YUYEOHBIX 3aJlaHUi HAYYHO-TIOMYJISIPHYIO
JIUTEepaTypy (pU3MYecKoro cojaepiKaHusi, CIPaBOUYHbIE MaTepHallbl, PECYpChbl CETU
WuTtepHer, Bnanerb NpuéMaMHu KOHCIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHUs
UH(GOpPMAIIMK U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

. co37aBaTh COOCTBEHHBIE IMHUCHMEHHBIE M YCTHBIE COOOIIEHHMS Ha OCHOBE
UH(POPMAIIMKM U3 HECKOJBKHX MUCTOYHUKOB (PU3UYECKOTO COJEPKaHUs, IMyOJIUYHO
NPEJICTABISATh PE3YJbTAThl MPOEKTHOM MM HMCCIENOBATENBCKON NEATEeIbHOCTH,
IPY 3TOM TPaMOTHO KCIIOJIb30BaTh M3YYCHHBIN MOHATHIHBIN armapar u3y4aeMoro
pa3gena (U3MKKM U CONPOBOXKAATh BBICTYIUIEHHWE IIpe3eHTalMed ¢ Yy4EToM
0COOEHHOCTEN ayIUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl

Pa3nen 1. @u3uka u e€ poJib B NO3HAHUHM OKPY/KAIOLIEro MUpa

1.1 dusuka - HayKa 0 IPUPOAE 2 Bubmiorexa [TOK
' - pupoa https://m.eds00.ru/7f416194
1.2 Ddusmyeckre BETHNUHHBI 2 1 Bubmaotexa IIOK
https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
1.3 E 2 1
CTECTBEHHOHAYYHBIH METO,T IIO3HAHMSI hitos://m.edsoo.ru/ 7416194
Hroro mo pazgeny 6

Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUM BellleCTBA

2.1 CTtpoeHue BellecTBa 1 bubnmorexa [IOK
' p Hl https://m.edso0.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnmuorexa [JOK
' BEIECTBA https://m.edso0.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 Bubmorexa OK
https://m.edsoo.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
3.1 MexaHnueckoe OBIKEHUE 3 bubmnorexa [IOK

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

3.2 WNuepuus, Macca, MI0THOCTh 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

bubmuoreka [JOK

. .B 14 2
33 (uta. Buat cin https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Paznen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPIAbIMU 3 bubnuorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo0.ru/7f416194
bubmmoreka [{OK
4.2
Jlaprierue KuAKOCTH > https://m.eds00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.eds00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH M Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Padora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
>1 Pabota 1 MomHOCTS 3 . https://m.eds00.ru/7f416194
bu6mmoreka [JOK
5.2 I1 5 1
POCTHIE MEXAHHSMEL https://m.eds00.ru/7f416194
5.3 MexaHudeckas SHEPTHsl 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Utoro mno pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'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 KUIIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TenjioBble siBJIeHUs
. bubnuoreka [JOK
11 C 7
TPOCHHE H CROHCTRA BEMiecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CILIOBHIC MPOUECChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUSI
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 5 1 bubnuoreka [IOK
' U WX B3aUMOJIeHCTBHIE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SBIICHHS 6 1 15 bubmorera [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 C) 4
JICKTPOMATHITHAN My KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 3 14.5



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

KojaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeoB H TeEM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazgen 1. Mexanunueckue siBJIeHUS
MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 bubmmoreka [IOK
1.1 10 1
ONIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 BzaumopeiicTBue e 20 1 3
MMONCHCTBIE T https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUS 10 3 nomroreia LO
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexannueckne KoJ1e0aHUsS X BOJHBI
buo OK
2.1 Mexanudueckue KoJjieOaHus 7 3 uommorexa L
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHudeckue BOJIHBL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMAarHuTHOE 1M0Jie M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 5 bubnuoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Paznen 4. CBeTOBBIE SIBJEHHS
4.1 3aKOHBI pacIIPOCTPAHEHUS 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

bubmuoreka [JOK
4.2
JIuH3bl U onrTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4, P 2
3 a3JI0)KeHHE OeJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE SIBJICHUS
bubmmoreka [{OK
A 4 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m. edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 6 1
TPOCHHE ATOMHOTO Hipa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. | 7 1
53 AACPHEIC peatiiid https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6. [loBTopuTe 1bHO0-00001IAK0 M MOAYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubnmuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 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

YUYEBHO-METOJMYECKOE OBECIIEYEHME OEPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI YYAEHUKA

* O®uzuka, 7 knacc/ [leppikun A.B., OO1IecCTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«3naTenbCTBO «IK3aMEH»

» dusuka, 8 knacc/ [lepeimkun A.B., O611eCTBO C OTpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAy»; AkinonepHoe odmiectBo «M3narenpctBo «IIpocBerieHue»

*  ®usuka, 9 xnacc/ Ileppimkun A.B., I'ythuk E.M., OOuiecTBo ¢ orpaHu4eHHON
oTBeTCTBEHHOCThIO  «JIPODA»;  AxumonepHoe  obmiectBo  «M3gaTenbcTBO
«IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

7 KIIACC

- Ilporpammbl ocHOBHOro o6mero oOpazoBanusi. ®Puszmka. 7 — 9 Kiaccel
(aBTopsl:A.B.ITepeimikun, H.B. ®unonosuy, E.M. ['yTHHK).

- PaGouas nporpamma mo ¢usuke. 7 knmacc/ Cocrt. T.H. Cepruenko. — M.: BAKO,
2014, B COOTBETCTBUH C BEIOPAHHBIM YUEOHUKOM -

- [leppimkua A.B. ®usuka. 7 kinacc. Y4eOHMK i 001mieo0pa3oBaTeIbHBIX
yupexnenuii . M.:[{poda. 2011

- Jlykammuk B.. C6opHuK BompocoB u 3aga4 no ¢puszuke. 7-9 k. — M.:
ITpocsemienue, 2010. —192c.

- Kupux JILA. ®uzuka — 7. Pa3HOYpOBHEBBIE CAMOCTOSITEJIbHBIE M KOHTPOJIbHBIE
paboTel. —5-¢ m3naanue,- M.MJIEKCA, 2013.

- Acraxosa T.B. ®usnka. 7 knacc. Jlaboparopusie pabotel. KoHTponbHBIE 3a1aHMS.
—Caparos:Jlumeit, 2014.

- «KonTponsHo-u3mMepurenbubie Matepuainsl. @usuka. 7 xkinacc/Coct. H.U. 3opun. —
2-¢ u3n.,nepepadb. — M.:BAKO, 2013.

- Mapon A.E. ®usuka. 7 knacc: yaeOHO-MeTonuueckoe nocooune/ A.E. Mapon.- M.:
Hpoda, 2011.- 123c.

8 KITACC

- PaGouas mporpamma. ®@usmka. 7 — 9xiaccel: y4eOHO-METOIUYECKOTO TOCOOMS
/coct. TuxonoBaE.H. — 2-¢ u3n.,crepeorun. —M.: Ipoda,2013. — 398,(2)

- Ilporpammbl ocHOBHOro ob6miero ooOpazoBanus. @Puszuka. 7 — 9 Kjaccel
(aBTopsi:A.B.Ileprimikun, H.B. ®unonosuy, E.M. I'yTHuK).



- Jlykamuk B.M. COopHuk BompocoB U 3amad no ¢usuke. 7-9 ki — M.:
IIpocsemenne, 2010. —192c¢.

- A.B. Ilepobimkun ®@usuka-8ki 2017 M. Ipoda

- H.B. ®unonosuu Meroauueckoe nocooue 2015 M. Ipoda

- A.E. Mapon, E.A. Mapon CamocTosiTebHble 1 KOHTPOJIbHBIE paboThI-8 Kitacc 2017
M. dpoda

- B.B. lllaxmatoBa, O.P. llledep Auarnoctuueckue padotsl - 8 kiacc 2016 M. [Ipoda
- A.E. Mapon, E.A. MapoHn, C.B. Ilo3otickuit Coopuuk Bonpocos u 3agau 2015 M.
Hpoda.

9 KJTACC

- Pabouas mporpamma. ®@uszuka. 7 — 9xnaccel: yueOHO-METOJUYECKOTO MOCOOUS
/coct. TuxonoaE.H. — 2-¢ u3a.,crepeorun. —M.: [Ipoda,2013. — 398,(2)

- IIporpammbl ocHoBHOro ob6mero ooOpasoBanus. Puzuka. 7 — 9 kimaccel
(aBTopei:A.B.Ileppikun, H.B. ®unonosuy, E.M. I'yTHHK).

- Jlykamuk B.M. COopHuk BompocoB W 3amad no ¢usuke. 7-9 ki — M.:
IIpocsemenue, 2010. —192c.

- KoutposnsHbie 1 caMocTosITeNIbHBIE paboThI 1o (pu3uke. 9 kiacc: k yueOHuKy A.B.
[Teppimkuna, E.M. I'ytauk «®usuka 9 knace» / O.W. I'pomrieBa. — M.: 3natenbcTBO
«9Kk3ameny, 2014.

- Tectol o pusuke. 9 kiacc: k yueonuky A.B. Ieprimkuna, E.M. I'yrHuk «®uznka 9
kiace» / O.U. I'pomueBa. — M.: MznarenbcTBO «OK3aMeny, 2010.

- dusuka. 9 kimacc. TemaTuueckue TeCTOBBIE 3aManus U1 rToarorosku Kk [ MA. / aBr.-
coct.. M.B. boiinenxko, O.H. Mupomkuna. — SApocnaBiab: OO0 «Axkagemus
pazBurtus», 2014.

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl M PECYPCblI CETH
HUHTEPHET

7 KIIACC

- bubmmoreka — Bc€ mo mpeamery «@Dusmkay. — Pexum  goctyna:
http://www.proshkolu.ru

- BuneoonsiTel Ha ypokax. — Pexxum moctyna: http://fizika-class.narod.ru

- Enunas xonnekuuss mU(ppPOBBIX 00pa3oBaTENbHBIX pecypcoB. — Pexum pocryna:
http://school- collection.edu.ru

- NuTepecHble MaTepuaibl K ypokaM (PU3UKH 1O TeMaM; TECThI M0 TEMaM; HarJsiTHbIC
nocoowust K ypokam. — Pesxxum mocryma: http://class-fizika.narod.ru


http://www.proshkolu.ru/

- [ludposrie oOpazoBaTenbHbIE pecypchl. — Pesxkum goctyna: http://www.openclass.ru

- DnekTpoHHbIe yueOHUKH 10 (usuke. — Pexxum nocrtyna: http://www.fizika.ru

8 KITIACC

- bubmuoreka — Bcé mo mpeamery «@Puzukay. — Pexum  gocryna:
http://www.proshkolu.ru

- BuneoomnsiTel Ha ypokax. — Pexxum noctyna: http:/fizika-class.narod.ru

- Enunas koyutekuus nupoBbIX 00pa30BaTEIbHBIX PECypCcoB. — Pesxum

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

- HHTepecHbIe MaTepHaNbl K ypokaM (PU3UKHU 110 TeMaM; TECThI 110 TeMaM; HarJIsTHbIC
nocobus k ypokam. — Pexxum noctyna: http://class-fizika.narod.ru

- Iludpossie oOpaszoBatebHbIe pecypebl. — Pesxxum noctyna: http://www.openclass.ru

- DnekTpoHHbIe yueOHUKH 1o (usuke. — Pexxum nocryma: http://www.fizika.ru

9 KJIIACC

- BupeoonsiTsl Ha ypokax. — Pexxum mocryma: http://fizika-class.narod.ru

- Enunas koyutekius mupoBeIX 00pa30BaTeIbHBIX PeCypcoB. — Pexxum mocrtyna:
http://school- collection.edu.ru

- WHTepecHble MaTepualibl K ypokaMm (H3HKH T10 TeMaM; TeCThI IO TeMaM; HarJIsTHbIC
nocobus k ypokam. — Pexxum gocryna: http://class-fizika.narod.ru

- udpossie 006pazoBaTenbHbIC pecypchl. — Peskum qoctyma: http://www.openclass.ru
- DJeKTpoHHbIEC yUeOHHKH 10 dusuke. — Pexum mocryma: http://www.fizika.ru

- Jlucranumonnas mxkosa Ne368 http://moodle.dist-368.ru/

- OtxkpeIThiid Kiacc. CeTeBoe oOpa3oBaTenbHOE coodmiecTBo. http://www.openclass.ru
/node/109715

- Enunas xomeknus mudpoBeIX oOpa3oBaTeIbHBIX pecypcoB. http://schoolcollection.
edu.ru/catalog/

- denepalibHBIN IIEHTP WH(OPMAIIMOHHO-00pa30BaTEILHBIX pecypcoB. http://www.
fcior.edu.ru/

- Hurepnet ypok. http://interneturok.ru/ru/school/physics/

- T'azera «1 cenrsa0Ops» matepuansl o pusuke. http://archive.lseptember.ru/fiz

- Anumanuu pusndeckux o0bekToB. http://physics.nad.ru/

- Xwuas ¢usnka: oOydaromas mporpamma. http://www.intedu.ru/soft/fiz.htmi

- @wsuka.ru. http://www.fizika.ru/



http://www.openclass.ru/
http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://class-fizika.narod.ru/
http://moodle.dist-368.ru/
http://www.openclass.ru/
http://schoolcollection/
http://www/
http://interneturok.ru/ru/school/physics/
http://physics.nad.ru/
http://www.intedu.ru/soft/fiz.html

