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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o Qu3nke Ha YypOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHON paboueil mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duszukay.

Copepxanue mnporpaMMmbl MO (U3MKE HaMpaBlIeHO Ha (opMuUpoBaHUE
€CTECTBEHHO-HaYyYHOW TI'PaMOTHOCTH OOYYarolIMXcs M OPraHu3alui0 HU3yYeHUs
(Gu3MKK Ha JeSITeNbHOCTHOW OCHOBe. B mporpamme mno ¢usuke yyuThIBaroTCS
BO3MOXXHOCTH y4yeOHOro mpenmera B peanuzauuu tpedoBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00y4YeHHs], a TAKKe
MEXIPEIMETHbIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NMPEIMETOB HAa YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no ¢usuke ycraHaBIMBaeT pacnpeneieHue yueOHOro Marepuania
no rogam o0yyeHus (IO Kjaccam), MpeasiaraeT NPUMEPHYIO MOCIIe0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
yuéTe BO3paCTHBIX OCOOEHHOCTEH 00yUYarOIIMXCSl.

[Iporpamma 1o ¢usmuke pazpaboTaHa ¢ IEIbI0 OKa3aHHUs METOJIUYECKON
MOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

duszrka SIBISETCS CUCTEMOOOPA3YIONIUM ISl €CTECTBEHHO-HAYUYHBIX YUeOHBIX
PEIMETOB, MOCKOIbKY (PU3nUYeCcKre 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U SIBJICHUIA,
U3y4aeMbIX XUMHEH, Onooruei, acTpoHoMuel 1 puzndeckoit reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTHUHY MHUpa, MPEJOCTABIACT Hauboliee sSCHbIC
oOpasibl MPUMEHEHUSI HAYYHOTO METOJia TIO3HaHUS, TO €CTh CIoco0a MoTydeHus
JIOCTOBEPHBIX 3HAHUW O MUPE.

Onna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHHUS B CTPYKType OOIIero
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH H
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIEAYIOIINMU KOMIIETEHTHOCTSAMH, XapaKTepU3yIOUMMU E€CTECTBEHHO-HAYUYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSACHSTH SIBICHUS;

e OLICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIC/IOBAHMUS;

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJb30BATh  HAYy4YHbIE
JIOKa3aTeNbCTBA JJIsl TOTYYEHHUS BBIBOIOB.

Hemn wusyuyenus (uU3MKK Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenenbl B KoHuenuuu mnpenojaBanusi yuyeOHoro mnpeamera «®DPusukay B
oOpa3zoBaTeibHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pealn3yrOUIUX
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE IMPOTPAMMBI, YTBEPKIAEHHON peElIeHHEM



Konnernn Munucrepctsa npocseienust Poccuiickoit denepanuun (mpoTokoa oT 3
nexadbps 2019 r. Ne TIK-48H).
Ieaun n3zyyenus pusuku:

MPUOOPETCHUE WHTEpPeca W CTPEMIICHHS OOYyYarolIuXxcss K HAyYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TTO3HAHUSA M (pOpMUPOBaHHE
UCCIIEIOBATEIHCKOTO OTHOMIECHHUS K OKPY KAIOIITUM SIBJICHUSM;
(dbopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHS KaK pe3yJIbTaTa U3y4eHHUs OCHOB
CTPOEHUS MaTepPUH M PyHIaAMEHTAJIbHBIX 3aKOHOB (PU3UKH;
dbopMHUpOBaHUE TIPEJICTABICHUNA O PONM (U3UKU JUISI Pa3BUTHS JPYTHX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  TPEACTABICHHWM O  BO3MOXHBIX  cdepax  Oymymiei
npo(ecCHOHATBHOM JCATCIIBHOCTH, CBA3aHHOW C (PM3MKOM, TOJATOTOBKA K
JaNbHEHIIEMy OOYYCHHIO B ’TOM HAIpPaBJICHUU.

I[OCTI/I)KGHI/IG 9THUX uenel‘/i MMporpaMmsbl 110 (bl/IBI/IKe Ha YPOBHC OCHOBHOT'O
O6IIICFO 06p330BaHI/ISI obecrieunBaeTcCs pCIICHUEM CIICAYIOIUX 3adaY.

NpPHOOPETCHHE 3HAHWM O JINCKPETHOM CTPOCHUM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPHUECKUX, MATHUTHBIX W KBAHTOBBIX
SIBTICHUSIX;

NproOpETCHHE YMEHUW OIUCHIBATh U OOBACHATH (PU3UYECKHE SBICHUS C
UCTIOIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pCIICHUS TMPOCTEHUIMX pacu€THBIX 3aJad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUHN HaOIIONATh MPHUPOIHBIC SBICHUS W BHITIOTHATH OTBITHI,
nabopatopHble pabOTBl W  IKCIEPUMEHTANBbHBIE HCCIEIOBAHUS C
UCTIOJIb30BaHUEM U3MEPUTEIHHBIX TPHOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHpOpMaIruel (HU3NIEeCKOro COAEp>KaHus,
BKJIOUass UHPOPMAIIMIO O COBPEMEHHBIX JIOCTIKCHUSIX (DU3UKH, aHAU3 U
KPUTHUYECKOE OlICHUBaHNE HHPOPMAIINH;

3HAKOMCTBO €O cepamMu mpodecCHoHaTBHON IEeSITSIBPHOCTH, CBI3aHHBIMHU
C (GU3NKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
TOCTIKEHUAX (PU3HUECKON HAYKH.

Ha uzyuenue ¢usuku (0a30BbIi YPOBEHb) HA YPOBHE OCHOBHOT'O OOIIETO

oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeNEN0), B 8
KJlacce — 68 yacoB (2 vaca B Hezaento), B 9 knacce — 102 vaca (3 yaca B Heneo).

[Ipennaraemsiii B mporpamme 1o (pusuke nepeyeHsb JabopaTOPHBIX padoOT U
OMBITOB HOCUT PEKOMEH/IATEIIbHBIM XapaKTep, YUUTENb JelIaeT BHIOOP MPOBEACHUS



7a00paTOpHBIX PabOT W OMNBITOB € YYETOM HMHAMBUIYATBHBIX OCOOCHHOCTEH
0o0y4Jaromuxcs, COUCKa SKCIEPUMEHTANIBHBIX 3aJaHUi, MpeJjiaracMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'0 dK3aMEHa 10 (U3HKE.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ pojib B NO3HAHUM OKPYKAIOLIEr0 MUPA.

®usuka — Hayka o npupoxe. SIBinenus npupoapl. DU3NUYECKUE SBICHHUS:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckue BenuuuHbL. M3Mepenue ¢Qusnueckux BenuuyuH. Dusnyeckue
npubopsl. [lorpemnocts u3mepennit. MexxayHapoaHasi cucTemMa €IuHHII.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT MPHUPOLY.
EcTecTBeHHO-HAY4YHBI METOJ MO3HAHUA: HAOJIOJEHHE, MOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIJABUKEHUE THIOTE3, SKCIIEPUMEHT MO IMPOBEPKE TMIOTE3, 0ObSICHEHHE
Habmonaemoro sBieHus. Onucanue GU3NUECKUX SBJICHUN C TOMOIIBIO MOJENEH.

Jemoncmpayuu.

1. MexaHHuYecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJIICHUSL.
2. ®usnueckre npuOOPHI U MpOLEAypa MPSMbIX U3MEPEHUN aHAIOTOBBIM U
U(GPOBBIM TPUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue EHbI IeeHUs Kbl K3MEPUTEIHLHOTO prbdopa.
2. H3MepeHue pacCTOSTHUM.
3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea.
4. OmpeneneHue pazMepoB MaJIbIX TEJL.
5. M3mepeHune Ttemneparypbl IIPU IMOMOIIM KUJIKOCTHOI'O TEPMOMETpA U
JaTYrKa TEMIEPATypPhl.

6. lIpoBenenue ucciaenoBaHusl IO MPOBEPKE TUIIOTE3bl: JAIBHOCTH ITOJNETA
IIapyKa, MyIEHHOTO TOPU30HTAIBLHO, TEM OOJIbIe, YeM OOJIbIle BHICOTA
IycKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHH BellecTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJbl, HMX pa3Mmepbl. OIbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenue dactul BemecTBa. CBSA3b CKOPOCTH [JBHKEHHS 4YacTHL C
TeMIiepatypoii. bpoyHoBckoe nBmwkenme, auddys3usa. BzanmomelicTBue YacTHIL
BEIIECTBA: MPUTSXKEHNE U OTTAIKUBAHHUE.

ArperaTHble COCTOSIHUS BEIECTBA: CTPOCHME Ta30B, KUJIKOCTEM W TBEPIBIX
(kpucTaminyeckux) Teda. B3auMoCBS3b MEXIy CBOWCTBAaMHU BEIIECTB B Pa3HbIX
arperaTHpIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOTO IBUKEHUS.



2. Habmonenue nuddysuu.
3. HaGmionenue  siBIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM — WIHU
OTTAJIKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamophuie padomot u onvimot.

1. OueHka JguaMeTpa aroMa METOAOM psAloB (C  HCIOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI 110 HAOJTIOJEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIHKEHUS.
Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuér mytu u
BPEMEHHU JIBHKCHUS.
SBnenne wHepUUU. 3aKOH HMHEpUMU. B3auMojeicTBUE Ten Kak NpUYMHA
U3MEHEHUSI CKOPOCTHM JBIMXKEHUsSI Teld. Macca Kak Mepa HHEPTHOCTH Tena.
[InoTtHOCTh BemiecTBa. CBSI3b IMJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIIE
00BéMa BelecTna.
Cuna xak XapakTepuCcTHKa B3auMojiecTBusl Ten. Cuia ynpyroctd U 3aKOH
I'yka. 3Mepenue cuiibl ¢ MOMONIBIO AMHAMOMETpA. SIBJICHUE TIATOTEHUS U CUJIA
TsokecTd. Cujia TSKECTH Ha Apyrux IuiaHerax. Bec tena. HeBecomocTs. Cnoxenue
CWJI, HAPABJIEHHBIX MO OAHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIpXKEHU U TPEHHE MOKOs. TpeHue B MPUPOJI€ U TEXHHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO IBUXKEHUS Tea.
2. M3MepeHne CKOpOCTH NPSIMOJIMHEMHOTO JBUKCHUS.
3. HaGmropenue siBjeHUs HHEPIIUH.
4. HabGnroneHve U3MEHEHHS CKOPOCTH IIPU B3aUMOICHCTBHUH TElL.
5. CpaBHeHHME Macc 10 B3aUMOJEHCTBUIO TEJL.
6. CroxeHue Cuil, HalpaBJIEHHBIX 110 OAHOU MPSIMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBM>KEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmpepeneHne CpeaHEH CKOPOCTU CKOJNBKEHHs OpycKa WM IIapuKa IIo
HaKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OnbpIThl, JIEMOHCTPUPYIOLIHUE 3aBUCUMOCTh pacTskeHus (Aedopmanun)
IPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnbITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHSI CKOJIBKEHHS OT
Beca TeJla U XapakTepa COMPUKACAIOUIUXCS TOBEPXHOCTEH.

Pa3nea 4. JlaBjieHue TBEPABIX TeJI, dKUAKOCTEH U ra3oB.



HaBnenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHU AaBieHus. JaBieHue rasa.
3aBUCUMOCTh JaBJICHMsS Tra3a OT 00bEMa, Temmeparypbl. Ilepemaua naBneHus
TBEPABIMU TEJIAMH, XKUAKOCTIMU M ra3amMu. 3akoH I[lackansa. [lHeBmaTnueckue
MaluHbl. 3aBUCUMOCTb JaBJICHHS >KUIKOCTU OT IiayOuHBL. ['mapocratnueckuii
napanokc. Coobmiaronuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emun u atMocdepHoe naieHue. [IpuuuHbBI CylecTBOBaHUS
Bo3ayuiHOM oOonouku 3emiu. Omnbit Toppuuennu. M3mepenune armocdepHOro
JaBiaeHus. 3aBUCUMOCTh aTMOC(EPHOTo JIaBJIEHUsI OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTro TABICHUSI.

JleficTBHE )KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3ayxomnnaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatoiuecs cocybl.

I'mppasnnueckuii mpecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUSI.

3aBUCUMOCTb BBITAJIKMBAIOIIEH CUITBI OT 00bEMA MOrpyKEHHOM YacTH Teja

Y IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIIKMBAIOLLIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

8. YcioBHE IUIABaHUSA TEJl: IJIaBaHUE WUIIN MOTPYKEHUE TEJl B 3aBUCUMOCTH OT
COOTHOILIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCHUMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHOU B
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AKUJKOCTh YaCTHU TENa.
2. OmpeneneHue  BBITAJIKMBAIOMIEH  CWIbI, JICHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUIKOCTb.
3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CHJIBI, JEUCTBYIOLIEN HA TEIIO
B )KUJIKOCTH, OT MACCHI TeJa.
4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTH BBITAJIKUBAIOWIEH CHIIBL,
JIEHUCTBYIOIICH HA TEJIO B )KUJIKOCTH, OT 00bEMA MOTPYKEHHON B KUJKOCTh
YACTH TEJIA U OT IUIOTHOCTH KUJIKOCTH.
5. KoHCTpynpoBaHue apeomMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpEAEIICHUE €€ TPY30MOABbEMHOCTH.
Paznen 5. PaGora u MOIHOCTb. DHEprusi.
Mexanunueckasi pabota. MOIIHOCTb.
[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio
paBHOBecus pbiuara. [I[puMeHeHue npaBuia paBHOBECHUS phluara K 0JI0Ky. «3010Toe



npaBuiio» mexanuku. KIIJ[ mpocTeix Mexanu3moB. IIpocTeie MeXaHU3MBbI B OBITY U
TEXHUKE.

Mexannueckas odHeprus. KuHeTmdeckas W NOTEHIMAIbHAs DJHEPIUs.
IIpeBpamenne 0OTHOrO BHJ1a MEXAHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAHEHUS
SHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBHIX MEXAHU3MOB.

Jlabopamophuie padbomot u onvimot.

1. Ompenenenre pabOThI CUIIBI TPEHUS IPU PABHOMEPHOM JIBHXKEHHUH TeJja 10

TOPU30HTAIIBHON MOBEPXHOCTH.
2. HccnenoBanue yciioBHI paBHOBECHS pblyara.
3. M3mepenune KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3yuyeHune 3aKOHA COXPAHEHUSI MEXaHUYECKOW SHEPIUH.
8 KIIACC

Paznen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO--KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKyJ. ONbITHI, MOATBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOU TEOPUH.

Mogenun TBEPAOro, >KUIKOTO M Ta3000pa3HOTO COCTOSIHUH BeIeCTBa.
Kpucrannuueckue u amopdusie Tena. OObICHEHHE CBOWCTB ra3oB, KUAKOCTEH U
TBEPBIX TEI HAa OCHOBE IOJOKEHUU MOJIEKYISIPHO--KUHETUYECKON TEOpUH.
CmauuBaHue U KamWUISIpHBIE siBJIeHUA. TenIoBoe pacuIupeHue U CKaTHe.

Temnepatypa. CBsi3b TeMIEepaTypbl CO CKOPOCTBHIO TEIJIOBOIO JBUXKCHUS
gactull. BHyTpeHHssi sHeprus. CrnocoObl HW3MEHEHUS BHYTPEHHEH SHEPrumu:
TEeIIonepeada u coBepiieHrne padboTel. Buasl Temonepenayn: TeIIOnpoBOIHOCTD,
KOHBEKIIUS, U3JTyYEHUE.

KomnuectBo Temiorel. YaenpHas TEIUIOEMKOCTh BEIIECTBA. 1eIIOOOMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro Oamanca. I[lmaBnenune w
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapooOpazoBanne u koHnmeHcanus. Mcmapenue. Kumenme. YiaempHas TtemnoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEpaTyphl KHUIIEHUS OT aTMoc(epHOro
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJibHasl TEIIOTa CTOPAHUS.

[Ipunuunsl padotel TemnoBbix aABurateneid KIIJ[ TtemsmoBoro asurartens.
TermnoBble IBUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOTO IBUKEHUS.
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10.
11.
12.
13.

Ha6monenue nuddysun.

HaGmonenue siBjeHUi cMaulBaHUS U KalTWUISPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHne namieHus rasa Mmpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJaXKJICHHU.

[IpaBuna nu3MepeHus: TeMneparypsl.

Buabl Teronepenaymn.

OxnaxaeHne Npu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHn# paboThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIIOEMKOCTEN pa3IMUHbIX BEUIECTB.
Habaronenne kuneHus.

HaGmtoieHre mocTossHCTBA TEMIIEPATyPhl MPU TUIABJICHHUH.
Mojenu TemJIOBBIX ABUTaTEIICH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSYKEHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITEl TI0 HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPABIX TEI.

Omnpenenenue qaBjieHUs BO3yXa B OaJUTOHE IITTPHUILA.

OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTH JABJIEHUS BO3JyXa OT €Tro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHHUS.

[IpoBepka rumoTe3bl JUHEHHON 3aBUCUMOCTHU JUIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKONU TPYOKE OT TEMIIEPATYPHI.

HaGmonenne w3MeHeHHMsT BHYTPEHHEH OSHEpPrud Tella B pe3yJsibTaTe
TEIIoTepe1aud U pabOThl BHEITHUX CHIL.

HccnenoBanue siBICHUS TEIUIOOOMEHA IPU CMEIIMBAHUU XOJOJHOW H
ropsiueu BOJIBL.

OmnpeneneHue  KOJUYECTBA  TEIUIOTHI, IOJYYEHHOIO  BOJOW  MpH
TEIJIO00OMEHE C HAarpEeThIM METANTHYSCKUM ITHITHHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpenenieHue OTHOCUTENILHOM BIIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauust Ten. [[Ba pona snexkTpuyeckux 3apsuoB. BzaumoneinctBue
3apsbkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsiI0B U PACCTOSHUSA MEXLY TeIaMu).

Onekrpuueckoe mnoisie. Hanpsoxk€HHOCTh 3nektpuueckoro mnojsa. [IpuHiun
CYNEepHO3ULUHU dEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snektpudeckux 3apsigoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. I[IpoBOIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUN TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
HcTtoyHukn mMOCTOSSHHOTO TOKa. JIEMCTBUS DJIEKTPUYECKOrOo TOKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJIKOCTAX U razax.

Onekrtpuueckass 1enb. Cuma  Toka.  DIJIEKTPUYECKOE — HAIpPSKECHHE.
ConpoTuBieHne TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
1151 yuactka uend. [locienoBaTenbHOE U apalIeIbHOE COETUHEHUE TPOBOJHUKOB.

PaGora w MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JleHna.
DneKkTpuuecKue ey U MOTpeOUuTeNn MeKTpuIeckoit sHeprun B 0bITy. KopoTkoe
3aMbIKaHUE.

[TocTtosiHHBIE MAarHUTHL. B3anMo1€iiCTBUE TOCTOSTHHBIX MArHUTOB. MarHuTHoE
rmoje. MargauTHoe mojie 3eMJIM M €ro 3HauyeHHWe Ui Ku3HH Ha 3emiie. OIbIT
Opcrena. MarauTHoe moJie IeKTpUudeckoro Toka. [[pumeHenne 3meKTpoOMarHuToB
B TeXHUKE. J[eficTBHE MAarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM. DJIEKTPOJIBUTATEIb
MOCTOSIHHOTO  TOKa. Mcmosib30BaHUE — DJIEKTPOABUTATENEd B  TEXHUYECKUX
YCTPOMCTBAaxX U Ha TPAHCIIOPTE.

OnbiTel @Papajes. SBneHue 3aekTpoMarnuTHOW uHAykiuu. [Ipasuio Jlenna.
DIIEKTpOreHepaTop. CrocoOmI MOJTy4YEHUS BJIEKTPUYECKOM SHEPIUH.
DIEeKTPOCTAHIIMN Ha BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DJIeKTpU3alus Te.
JIBa pojia 3JIeKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKCHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DJIEKTPOCTATUYECKAS UHTYKITUA.
3aKOH COXpaHEHUS ICKTPUUECKUX 3apsIA0B.
[IpoBOAHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcToynrnKkn NOCTOSHHOTO TOKA.
JIelcTBUA 3IIEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30Bb11 pa3psn.
. I3MepeHue Cuitbl TOKa aMIepMETPOM.
. I3MepeHnune 3meKTpUYECKOTro HAaps)KEHUST BOJIbTMETPOM.
. PeocTtaTt n MmarazuH COnpOTUBIICHUMN.
. BzaumopencTBue moCTOSSHHBIX MAarHUTOB.
. MozenrpoBaHre HEBO3MOXKHOCTH Pa3JCICHUS MTOJI0COB MarHuTa.
. MoaenupoBaHHe MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

L X N ok~ WD E
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18.
19.
20.
21.
22.
23.
24.

25.

OmneIiT Opcrena.

MarauTHo€e 1ojie ToOKa. DIEKTPOMArHHUT.

JlencTBME MAarHUTHOTO T10JIs1 HA MPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHAH.

Omnerter @apajes.

3aBUCUMOCTh HAMNpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMS.

DIIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

S

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneITel MO HAONIOMCHUIO JJICKTPU3AMH TEN HWHAYKIUEH | TpHU
CONPUKOCHOBEHUH.

HccnenoBanne ACHCTBUS DJICKTPUYECKOTO IIOJISI HA TPOBOJHUKH U
JTUDJICKTPUKH.

COopka 1 mpoBepKa padbOThI AJCKTPUICCKOH IIETTH ITOCTOSTHHOTO TOKA.
M3mepeHre 1 peryupoBaHue CUJIbI TOKA.

N3mepeHre u peryupoBaHre HATIPSHKCHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO Yepe3 PEe3UCTOp, OT
COTIPOTHBJICHUS PE3UCTOPA U HAMPSDKCHHS HA PE3UCTOPE.

OMBITHI, JEMOHCTPUPYIOIITUE 3aBUCHMOCTD AIEKTPUUIECKOTO
COTNPOTHBJICHUSI TIPOBOJHMKA OT €ro JJIMHBI, IUIOMIAAU TOMEPEUHOTO
CEUYEeHHUs U MaTepHaa.

IIpoBepka mpaBmiia CIOXKEHHS HANPSKEHUM TIPU TOCIIEIOBATEIIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia Ijs CHJIBI TOKa TPU MApajUICIBHOM COCIUHEHHH
PE3UCTOPOB.

OmnpeneneHue padoTHI AIEKTPUUECKOTO TOKA, UYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIMHOCTH JJEKTPUYECKOTO TOKA, BBIICIAEMONW Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO Y€pe3 JAMIIOYKY, OT
HaIpsKEHUS HA HEW.

Onpenenenue KIIJ narpeBarens.

HccnenoBanre MAarHUTHOTO B3aMMOICHCTBHSI TIOCTOSTHHBIX MAarHUTOB.
N3yyenne MarHuTHOTO TIOJISI IOCTOSTHHBIX MAarHUTOB MPHU X 00beTMHEHNUN
U pa3/IcIICHAN.

HccnenoBanne neiicTBUS SIEKTPUISCKOTO TOKA HA MATHUTHYIO CTPEJKY.
OneIThI, JIEMOHCTPHUPYIONIUE 3aBUCUMOCTh CHJIBI  B3aUMOJICHCTBUSA
KaTYIIKX ¢ TOKOM ¥ MarHuTa OT CHJIBI TOKA W HATIPABIICHUS TOKA B KATYIITKE.
N3yuenue neiicTBUS MarHUTHOTO TOJIS HA TIPOBOJTHUK C TOKOM.



19. KoHCcTpyHpoBaHue U U3y4eHHre padoThl JJIEKTPOABUTATEIS.
20. M3mepenne KII/] anexTpoaBUraTeabHON yCTaHOBKH.
21. OOBITBl 1O MCCHEAOBAHUIO SIBIICHUS JJIEKTPOMATHUTHOW WHIYKIMM:
HCCIICIOBAHUE H3MEHCHUM 3HAYEHHUs M HaNpPABICHUS HWHAYKLIMOHHOTO
TOKA.
9 KUIIACC

Pasznen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€TaA.
OTHOCUTENBPHOCTh MEXAaHUYECKOrO JBUXEHHs. PaBHOMEpHOE NPSIMOJIMHEUHOE
nBrxeHne. HepaBHOMepHOEe mpsiMosinHEHOE nBHKeHHE. CpenHsasl 1 MTHOBEHHas
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenune. PaBHOyckopeHHOe mpsiMoiuHelHoe JBuKeHue. CBoOOIHOE
nagenue. OnbiTel ['anumes.

PaBHOMepHOE ABMkeHHE TO OKpY>KHOCTH. Ilepron m wactoTa oOparieHus.
JIuneliHas v yrioBasi CKOpocTu. LIeHTpocTpeMUTENBHOE YCKOPEHUE.

ITepseiit 3akoH HeroTtona. Bropoit 3akoH HeroroHa. Tperuii 3akoH HproTroHa.
[TpuHIUI CYyNEepno3ULINU CUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS CKOJIbKEHHUS, Crjla
TPEHUSI TIOKOs1, IPYrUe BUIABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nageHud. J[Bmkenue mianer Bokpyr Connua. IlepBas kocmudeckasi CKOpPOCTb.
HesecomocTs u nieperpysku.

PaBHOBecue matepranibHOM TOukH. AOCoNOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUVIEHHON OChIO BpalleHus. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenue ummynbsca. UMmoynbe cuibl. 3aKOH COXpaHEHUS
uMIyJibca. PeakTuBHOE IBUXKEHHUE.

Mexannueckass paboTra ¥ MOIIHOCTh. PaboTa CHII TSXKECTH, YNPYTOCTH,
tperusi. CBsi3b dHEpruu U padotel. [loTeHManpHas SHEPrus Tea, MOAHITOrO HaJ
ITOBEPXHOCTHIO 3eMiIH. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETUYECKOM IHEPTrUH. 3aKOH COXPAHEHHS] MEXaHUYECKOU
DHEPIUM.

Jemoncmpauuu.

1. HaGmronmenne MeXaHWYECKOTO JABWKCHHS TeJla OTHOCUTEIHHO PAa3HBIX Tell

OTCYETA.
2. CpaBHeHME MyTE€d W TPACKTOPUM NBUKEHHUS OAHOTO M TOTO XKE Tela
OTHOCHUTEIIBHO PA3HBIX TEJ OTCUETA.
N3mepenne CKopoCTH U YCKOPEHHUS PSIMOJIMHENHOTO JBHKEHMUS.
4. HccrnenoBaHne NpU3HAKOB PABHOYCKOPEHHOTO JBHKCHUS.
HaGnronenue nBuxeHus Teia 1no OKpy>KHOCTH.



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

HaGmronenne MmexaHu4eCKuX SIBICHUM, IPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» rmpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MAacChl Tela U JICUCTBYIOIIEH Ha HETO
CHUJIBL.

HaGmtonenue paBeHcTBa CHUIT IPU B3aUMOJICHCTBUU TEN.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKEHUH.

ITepenaya umirynbca Ipu B3aUMOJEHCTBUU TEIL.

[IpeobpazoBaHus SHEPTUHU NPU B3AUMOJICUCTBUU TEII.

CoxpaHeHue UMNyJbCca MPU HEYNPYTrOM B3aUMOJICUCTBUH.

CoxpaHeHne UMIMyJbca Mpu adCOTOTHO YIPYTrOM B3aUMOJIEHCTBUH.
HaGmtonenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUUECKON IHEPTUM MPU CBOOOTHOM TaJICHUH.
CoxpaHeHue MEXaHUUYECKOM PHEPTUM MPHU JIBUKEHUU TEJa MOJT 1CHCTBUEM
PY>KUHBI.

Jlabopamopnuie padbomot u onvimot.

1.

10.

11.

KonctpyupoBanue Tpakra Ijisi pa3roHa W JallbHEUINIETO PaBHOMEPHOTO
JIBIDKCHUSI IIIAPUKA WJTH TEJICKKHU.

Omnpenenenue cpeaHeld CKOPOCTH CKOJBXKEHUs Opycka WIM JBUKEHUS
HIapyKa 1Mo HAaKJIOHHOW MJIOCKOCTH.

Omnpenenenne yCKOpEHHs] Tejla MpPU PABHOYCKOPEHHOM JIBXKEHUHU 110
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH MYTH OT BPEMEHU IMPH PABHOYCKOPEHHOM
JIBUKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka TruMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHMH 0e€3
HAYaJIbHOM CKOPOCTU MYTH OTHOCSTCS KakK psijJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKH BPEMEHU OJMHAKOBBI.

UccnenoBanne 3aBUCHUMOCTH CHJIbI TPEHUS CKOJBXEHHUS OT CHJIbI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenne kKodhPUIEHTa TPEHUS CKOTBKCHHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Onpenenenue padbOTHI CHIIbI TPEHUS TP PAaBHOMEPHOM JIBH>KEHUU Tea MO
TOPU30HTAIBHOM IMOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YOPYrOCTH MpU NOABEME TIpy3a C
UCIIOJIb30BAHUEM HETOJBH>KHOTO U TIOJIBUAKHOTO OJIOKOB.

N3yueHne 3akoHa COXpaHEHUs SHEPTUU.

Paznen 9. Mexannuyeckue KojJe0aHus U BOJHBI.



KonebarenpHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHUN: IEPUO/I,
4acToTa, aMIUIATyaa. MaremMaTudecKuii U IpyKUHHBIM MasTHUKU. [IpeBpainenue
SHEPruu MpH KOJIeOATEIHHOM JBUKEHUU.

3aryxaromme — koneOaHud.  BolHyXIeHHble — KoneOanus.  Pe3oHaHc.
Mexannyeckue BoJIHbL. (CBOWCTBa MeEXaHWYEeCKHX BOJH. [IpoposibHblE U
[ONEepeYHble  BOJIHBL. JlnMHA BOJNHBI M CKOPOCTh €€ pacnpOCTPAHEHUS.
MexaHnnyeckue BOJIHBI B TBEPAOM TeJI€, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMkocTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHppa3Byk u
YIIBTPA3BYK.

Jemoncmpayuu.

1. HabGmonenue koneOaHuii Ten Mmoj JIEWCTBUEM CHIIBI TSXKECTH WU CHIIBI
YIPYTOCTH.

Ha6monenue konebanuii rpy3a Ha HUTH U Ha TPYKUHE.
HaGmronenrie BIHYX/ICHHBIX KOJIEOAHUN U pe30HaHca.
Pacnipoctpanenue mpo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJEIH).
HaGmronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
AKYCTUYECKHI pEe30HAHC.
Jlabopamopnuie padbomot u onvimot.
1. OmpeneneHre dYacTOThl M TepHoJa KoueOaHUW MaTeMaTUYecKOTo
MasITHUKA.

2. Ompezenenne 4acTOTHI U Meproa KojieOaHUN MPY>KUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TepHUoja KOJeOaHUN MOABEIICHHOTO K HUTU

rpy3a OT JJIMHbI HUTH.
4. VccnenoBaHue 3aBUCMMOCTH TMEPHOJIa KOJIEOaHUN MPY>KMHHOTO MasTHUKA
OT Macchl Irpysa.

5. IIpoBepka HE3aBHCHUMOCTH TEpHOJa KojeOaHuil rpy3a, MOJBEIICHHOTO K
HUTH, OT MAacChl Ipy3a.

6. OnbITBI, JEMOHCTPHUPYIOIIME  3aBUCUMOCTb MEpHoja  KoyieOaHHi
IIPY’KUHHOT'O MasATHUKA OT MacChl I'py3a U )KECTKOCTHU MPYKUHBI.

7. U3mepeHue yckopeHus CBOOOAHOTO MaJeHHUS.

Pasnea 10. DiieKTpOMarHuTHOE MOJIe ¥ 3JIEKTPOMATHUTHBIEC BOJHBI.

DONEeKTPOMArHUTHOE  MoJie.  DIIEKTpOMarHuTHble  BodHBL.  CBoiicTBa
ANEKTPOMArHuTHeIX BOJIH. IlIkama ayexkTpoMarHUTHBIX BOJIH. [cmosb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JUJIL COTOBOM CBSA3U.

OnexTpomMarHuTHas npuponaa csera. CkopocTe cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Jemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOWCTBA CBETA.
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Jlabopamophuie padomot u onvimot.
1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOUIBHOTO

TenedoHa.
Paszpnen 11. CBeToBbI€ ABJICHHUS.
JlyueBas  Mopmens  cBera.  lMcToyHuMKM  cBera. IIpssmonneiHoe

pacnpoctpaneHue cpeta. 3atMeHusi Coinnia u Jlynsl. Otpaxkenue cpeta. [lnockoe
3epKajio. 3aKOH OTPAKECHUS CBETA.

[Ipenomiienne cBeta. 3akOoH MpenomieHus cBera. [lonmHoe BHyTpeHHee
OTpakeHue cBera. Vcnonap30BaHWE TOTHOTO BHYTPEHHETO OTPaKEHUs B
ONTUYECKUX CBETOBOJAX.

JIunza. Xon nyyent B muH3e. OnTudeckas cuctema (poroarmapara, MUKPOCKOTIA
u Teneckona. ['na3 kak ontuueckas cucreMma. biim3opykocTh U TaIbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekTp. OmbiTel HpetoToHa. CrokeHue
CIIEKTpaJbHbIX LIBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[IpssmMosHEHHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBera.

[Tonyuenne n300pa>keHU B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJax.

[Ipenomiienue cera.

Onrtryeckuil CBETOBO/I.

Xon ydelt B coOuparoiiei JuH3e.

XoJ Jiydeu B pacCEeHBarOIIECH JIUH3E.

[Tony4yenue nzoOpaxeHnt ¢ TOMOIIBIO JHH3.

[Tpunuun necTBus ¢goTtoarnmapaTa, MUKPOCKOIIA U TEJIECKOTIA.

10. Monens riasa.

11. Paznoxxenue 6emoro cBeTa B CIEKTP.

12. [lomy4yenue O6enoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnuie padbomwt u onvimeot.

1. HMccnenoBanue 3aBUCHMOCTH yrila OTPAXKEHHSI CBETOBOrO JIyda OT yIJia
NaJCHUS.

2. W3yuenue xapaKTepuCTUK U300paXEHUS MIPEIMETa B INIOCKOM 3epKalie.
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3. HccrnenoBanue 3aBUCMMOCTHU yTJla MPEJIOMJIEHUSI CBETOBOIO Jiyda OT yria
NaJIeHUs Ha TPAHULIE «BO31YX—CTEKIIO».

4. TlonmyuyeHue n300pa’keHUI C TOMOILbIO COOUPAIOLIEH JTUH3BI.
Onpenenenue (HOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI cCOOMparouen
JIUH3BL.

6. OMNBITHI IO PA3J0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. OnpITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPHU UX HAOJIOJCHUHU Yepe3
LIBETOBBIEC (PUIIBTPHI.



Paznen 12. KBaHTOBBIE SIBJICHUS.

Oneitel Pe3epdpopna v minanerapHas Mojenb atoma. Mogens atoma bopa.
Ucnyckanue u nornonieHue ceeta atomoM. KBaHThl. JIuHeUaThie CIEKTPHI.

PannoaktuBHOCTh. Anbda-, 6eTa- 1 raMma-uznydeHus. CTpoeHue aTOMHOTO
anpa. Hykimonnas wmoxaens aromHoro sapa. HMsoromel. PaauoaktuBHBIE
npeBpaienus. [lepuos monypacmajga aTOMHBIX SIAEP.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO M MAacCOBOTO YHCEIL.
OHeprusi CBsi3M aToMHBIX sifep. CBs3b Macchl M 2Hepruu. Peakuuu cuHTE3a U
nenenus saep. Ucrounuku sueprun CosiHIIa U 3BE3].

Anepnas sHepretuxa. JeWCTBUS paguOAKTUBHBIX HU3JYYCHUN HaA IKHUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CnekTpbl U3yYEHUS U MOTJIONIECHUS.

2. CrnexTpbl pa3InyHbIX Ta30B.

3. Cnektp Bojopoaa.

4. HaOmonenue TpexoB B kamepe BuiibcoHa.

5. Pabora cuéTunka HOHUZUPYIOUIUX U3ITYUCHUH.

6. Peructpanus uznydeHus npupoHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHnue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3ITyUYEHUSI.

2. HccrnenoBaHue TPEKOB: M3MEPEHUE DSHEPrHUM YacTHLbI MO TOPMO3HOMY

nyTH (1o pororpadusm).

3. U3mepeHue paanoakTUBHOTO (OHA.

IToBTOPUTEIBLHO-00001IAO AT MOTYJIb.

[ToBTOpUTETHEHO--0000IIAIOIINI MOAY/IH IPEIHA3HAYEH JIJISi CUCTEMAaTHU3aI|H
1 0000IIIEHUS TTPEMETHOTO COAEPKAHUS U OTBITa JAEATEILHOCTH, TPHOOPETEHHOTO
IpU M3YYCHUHM BCEro Kypca (pu3uku, a Takke i MOJITOTOBKM K OCHOBHOMY
rOCy/IapCTBEHHOMY SK3aMEHy MO (pu3uke st 00yJarommxcs, BHIOPABIIMX 3TOT
y4eOHBIH peaMer.

[Ipy “3ydyeHHU JAHHOTO MOJYJISI PEANTH3YIOTCS U CUCTEMAaTU3UPYIOTCS BHUJIbI
JIESITENHbHOCTH, HA OCHOBE KOTOPBIX 00ECMEeYMBACTCS MOCTHKEHHUE TPEIMETHBIX H
METalpeMETHBIX  IJIAHUPYEMBIX  Pe3ylbTaToB  OOydeHus, QopMupyercs
€CTECTBEHHOHAy4YHasl TPaMOTHOCTh: OCBOEHHUE HAY4YHBIX METOJOB HCCIICIOBAHMS
SBIICHUA TIPUPOABl M TEXHWKH, OBIAJCHUE YMEHUSMH OOBACHATh (HU3UUIECKUE
SABJICHUSI, TPUMEHSS TOJIyYeHHbIE 3HAHHUS, pelaTh 3aJadyd, B TOM YHCIIE
KaueCTBEHHBIE U HKCIIEPUMEHTAIBHBIE.

[IpuHUMIIMATBHO AEATETLHOCTHBIN XapaKkTep IaHHOTO pa3jielia pean3yeTcs 3a
CYET TOro, UTO OOYYAIOIIUECs BBIOJIHSIOT 33JJaHUs, B KOTOPBIX UM IIPeJIaraeTcs:



Ha OCHOBE IOJYYEHHBIX 3HAHWl pacro3HaBaTb M HAy4yHO OOBACHATH
(uznueckue SIBICHHS B OKPYXKaIOLEH TPUPOJE U OBCEIHEBHON KU3HU;
MCII0JIb30BaTh HaAYYHbIE METOJIbI UCCIAEAOBAHUS (PU3UUECKUX SIBIEHUH, B TOM
YHUCJIE I MPOBEPKU THIOTE3 U MOJIYYEHUSI TEOPETUYECKUX BBIBOJIOB;
OOBSACHATh Hay4yHblE OCHOBBI HauOoOJiee BaXKHBIX JOCTHKEHUW COBPEMEHHBIX
TEXHOJIOTMH, HAIPUMED, TPAKTUYECKOTO MCIIOIb30BaHUS PA3IMYHbIX HCTOYHUKOB
SHEPIMM Ha OCHOBE 3aKOHA IPEBPALIEHUS U COXPAHEHHMS BCEX MU3BECTHBIX BUIOB
DHEPTHH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI 110 ®PU3UKE HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

N3yuenne ¢u3ukn Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs HAMNpPABICHO Ha JOCTIKEHHE JIMYHOCTHBIX,

MCTAIPECAMCTHBIX U IPECAMCETHBIX 06pa3OBaTeHBHBIX PE3YyIbTATOB.

B pe3ynbrare uzyuenus UMKy Ha ypoOBHE OCHOBHOTO 001Iero oopa3zoBanus y o0ydarouierocs 0yayT chopMHUpOBaHbI

CICAYOMNUC JIMYHOCTHBIC PC3YJIbTATHI B HACTH !

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

— MPOSIBIICHHE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUMCKON (PU3NYECKON HAYKU;

— LIEHHOCTHOE OTHOIIIEHUE K JIOCTHXKEHUSIM POCCUUCKUX YUEHBIX --(PU3UKOB;

2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— TOTOBHOCTb K aKTUBHOMY YYacTHUIO B OOCYXJCHHH OOIIECTBEHHO 3HAYUMBIX M ITHYECKUX IMPOOJIEM, CBSI3aHHBIX C
NPAKTUYECKUM MTPUMEHEHUEM JOCTHKEHUN (PU3UKH;

— OCO3HAHME BAXKHOCTU MOPAJIbHO--3TUYECKUX IPUHIUIIOB B IESITEIBHOCTH YUYEHOTO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUS:

— BOCIIPUSTHE JCTETHUECKUX KadyecTB (PU3MUECKOW HayKu: €€ TapMOHMYHOTO MOCTPOEHUS, CTPOroCTH, TOUYHOCTH,
JTAKOHUYHOCTU;

4) HEHHOCTH HAYYHOI' O NO3HAHUS:

— OCO3HAHME IIEHHOCTH (PU3NUECKON HAYKW KaK MOIITHOTO MHCTPYMEHTA MO3HAHUSI MUPA, OCHOBHI PA3BUTHS TEXHOJIOT UM,
BAXKHEHUIIIEW COCTABIIAIOIIEH KYIbTYPHI;

— pa3BUTHE HAY4YHOU JHO003HATENBHOCTH, MHTEPECA K UCCIIEI0BATENBCKOM €SI TEIBHOCTH;

5) dopmupoBaHus KyJbTYPbI 310POBbS U SMOLMOHAJIBHOI0 0JIATONOJIYYHS:

— OCO3HaHHUE ILIEHHOCTH 0€30MacHOro 00pa3za XU3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHUpPE, BaXXHOCTH MpaBUII
0€30MacHOro MOBEIECHUsI Ha TPAHCHOPTE, Ha JOpPOrax, ¢ 3JEKTPUYECKUM M TEIUIOBBIM OOOPYAOBaHHEM B JOMAILTHUX
YCIIOBUSX;

— copMHUPOBAaHHOCTH HaBbIKA pedIIeKCHH, MPU3HAHUE CBOETO MPaBa Ha OMMUOKY U TAKOTO XKE MpaBa y APYyroro 4eI0BeKa;



e 6) TPy10BOr0 BOCIMTAHUA:

e — AKTMBHOE YYacTHE B PELICHUHU MPAKTUUYECKUX 3a7a4 (B paMKaxX CEMbHU, 00pa30BaTEIbHON OpraHu3alu, ropoaa, Kpas)
TEXHOJOTUYECKON M COLMAIbHON HANPaBIEHHOCTH, TPEOYIOUIUX B TOM YHUCIIE U (PU3NUECKUX 3HAHUK;

e — MHTEpEC K MPAKTUYECKOMY H3YUYEHUIO pOodeccHii, CBI3aHHbBIX ¢ (PU3UKOH;

e 7)3KOJOrH4eCKOro BOCIIMTAHUSA:

e — OpUEHTalMs Ha IpUMEHEHUE PU3NUECKUX 3HAHUH [Tl pellieHUs 3a]1a4 B 00JIaCTH OKPYXKalolel cpeibl, MIIaHUPOBAHUS
IIOCTYIIKOB U OLIEHKH UX BO3MOKHBIX IOCJIEACTBUM ISl OKPYKAIOLIEN CPEIbL;

e — OCO3HAaHHUE INI00ATBHOTO XapaKTepa SKOJOTMYECKUX POOJIEM U MTyTEH UX PEIICHMUS;

e 8) ajanTanum K M3MEHAIOIMUMCS YCJIOBUAM COIMAJIbHON U NIPUPOAHOM Cpeabl:

e — MOTPeOHOCTh BO B3aUMOJICMCTBUM TPHU BBHINOJHEHUU HUCCJEAOBAHMA U MPOEKTOB (PU3NYECKON HAMNpaBIEHHOCTH,
OTKPBITOCTb OIBITY U 3HAHUSM JPYTHUX;

e — IIOBBILICHUE YPOBHS CBOEU KOMIIETEHTHOCTH YEPE3 NPAKTUYECKYIO AEATEIbHOCTD;

e —MOTpeOHOCTH B GOPMUPOBAHUU HOBBIX 3HAHUH, B TOM YHClie (OPMYIUPOBATH UIEH, TOHATHUS, TUIIOTE3bI O (PU3UYECKUX
00BEKTaX U SIBJICHUSX;

e — OCO3HaHUE AEPUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00s1acTH (PU3UKY;

e — IUTAHMPOBAHUE CBOETO Pa3BUTHS B IPHOOPETEHUHN HOBBIX (DU3HUECKUX 3HAHUII;

e — CTpPEMJICHHE AaHAJU3UPOBATh W BBIABIATH B3aUMOCBSA3M MPUPOJBI, OOLIECTBA M 3KOHOMHUKH, B TOM YHCIE C
UCMOJIb30BaHUEM (PU3NUECKUX 3HAHUMH;

e — OILICHKA CBOUX JICHCTBUI C yUETOM BIIMSHUS HA OKPYKAIOIYIO CPEY, BOZMOXKHBIX [NI00ATBHBIX MOCIEICTBUM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbTaTe ocBoeHus mporpaMMel o (hu3uKe Ha ypOBHE OCHOBHOTO 00IIero 00pa3oBanus y oOydatomierocst OyayT
chopMHpOBaHEI MeTAaNpeIMeTHbIe Pe3yabTaThl, BKIIOYAIONINE MO3HABATEIHHBIC yYHHBEPCAIbHBIC y4eOHBIC ICHCTBUS,
KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YICOHBIE ACHCTBUS, PETYISATHBHBIC YHUBEPCATbHBIC YI€OHBIC ICHCTBHS.

ITo3naBaTebHBIE YHUBEPCAJIbHBIC yqeﬁnble I[CﬁCTBPIﬂ



ba3oBble JIoruuecKkune I[CﬁCTBHHZ

BBISIBJISITh U XapaKTE€pPU30BATh CYIIECTBEHHBIE MPU3HAKUA OOBEKTOB (SBJICHUN);

YCTaHABJIMBATh CYIIECTBEHHbIN MPU3HAK KIacCU(UKALIMKI, OCHOBAaHUS sl 0000IIEHUs U CPABHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTUBOPEUHUS B pACCMaTPUBAEMBIX (paKTax, TaHHBIX U HAOIIOACHUSAX, OTHOCSAIIUXCS
K (pU3UYECKUM SIBIICHUSM;

BBISIBJISITH PUYUHHO--CJIEACTBEHHBIE CBA3U MPU U3YYCHUH (PU3UUYECKUX SBJIICHUM U MPOLECCOB, JENaTh BHIBOJbI C
UCIIOJIb30BAHUEM JIENYKTUBHBIX W WHAYKTHUBHBIX YMO3aKIIOUEHHW, BBIIBUTaTh THUIOTE3bl O B3aUMOCBA3AX
(u3MUECKUX BETUYUH;

CaMOCTOSITEJIbHO BBIOMPATh CHOcO0 perieHust yueOHoM (u3mueckoil 3aaun (CpaBHEHUE HECKOJbKUX BapHAHTOB
pernieHusi, BBIOOp HanboJiee MOAXOASIIETO C YYETOM CaMOCTOSITENIbHO BbIICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTe/bCKIe AeMCTBUS.

UCII0JIb30BaTh BOIPOCHI KaK UCCJICI0BATEIbCKUI HHCTPYMEHT TIO3HAHUS;

MPOBOJIUTH TIO CAMOCTOSTEIFHO COCTABIICHHOMY TIIAHY OIBIT, HECJIIOKHBIN (U3NIECKUIN IKCIIEPUMEHT, HeOOIbIIoe
UcclieZIoBaHne (PU3MUECKOTO SIBICHUS;

OLICHWBAaTh Ha MPUMEHUMOCTh W JOCTOBEPHOCTh HH(OpPMAIHIO, TMOJYYEHHYI0 B XOJ€ HCCICIOBAHHS WIIH
IKCIIEPUMEHTA;

CaMOCTOSITEILHO (OPMYJIHUPOBATh O0OOIIEHUS W BBIBOJBI IO Pe3yibTaTaM IMPOBEAEHHOTO HAOIIOJCHUS, OIBITA,
UCCIICJIOBAHUS;

IPOTHO3MPOBATh BO3MOXKHOE JTATbHEHIIIEe pa3BUTHE (DU3HMUECKUX MPOIIECCOB, a TAKXKE BBIBUTATH IIPEIITOJIOKCHUS
00 WX pa3BUTHH B HOBBIX YCIOBUAX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

MPUMEHSATh Pa3IMYHBIC METOJbI, HHCTPYMEHTBI M 3alpOChl MPHU MOHUCKE M O0TOOpe MH(POPMAIUU WM JTaHHBIX C
y4EéTOM MPEITIOKCHHON YueOHON (hM3NISCKOM 3aauH;

aHaJU3MPOBaTh, CHUCTEMATH3UPOBATh M HHTEPIPETUPOBATh HWHOOPMAIMIO PaA3JIMYHBIX BHJIOB H  (OpM
MpPEICTaBJICHHUS;



CaMOCTOSITEJILHO BBIOMPATH ONTHUMAIbHYIO (OpMY MpPEACTABICHUS MH(DOPMALUMU U WIUTFOCTPUPOBATH peLIacMble
3a/1ayu HECIOXHBIMHM CXEMaMU, JUarpaMMaMu, MHOM TpauKoil 1 X KOMOMHAIUSMU.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eliCTBUSA:

B X0JI¢ 00CYXKJIeHUsI y4eOHOTr0 MaTepuasa, pe3yJbTaToB JJa0OpaTOPHBIX pabOT U MPOEKTOB 3aJaBaTh BOMPOCHI MO
CYIIECTBY OOCYXKIaeMOW TeMbl W BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJaud W IOJIepKaHHe
OJ1aroXKenaTeIbHOCTH OOIICHUS;

COITOCTABJISITh CBOU CYXKACHHS C CYXXICHHSIMHU IPYTHX YYaCTHHUKOB JUAjora, 0OHAPYKUBATh Pa3InIUe U CXOJICTBO
MO3HUIUM;

BBIP@YKATh CBOIO TOYKY 3PCHHS B YCTHBIX U MUCbMEHHBIX TCKCTaX;

NyOJIMYHO TIPEACTABIATh PE3YyJIbTaThl BBIMOJTHCHHOTO (PU3MUYECKOTO OIbITa (IKCIEPUMEHTA, HCCICAOBAHMS,
IIPOEKTA);

NIOHMMAaTh W WCIOJIb30BaTh MPEUMYINECTBA KOMAHJIHONW M WHIMBHAYAJIbHOW PaOOTHI MPH PEIICHUM KOHKPETHOM
buzndeckoi mpooIeMbl;

NPUHUMATH 1IeJId COBMECTHOM JIeITeIbHOCTH, OPTaHU30BBIBATH JIEUCTBUS 110 €€ JOCTUKEHHUIO: PacHpeIesTh POIIH,
00CYyX/1aTh MPOIIECCHl U PE3yJIbTAaThl COBMECTHON PabOThI, 00001IaTh MHEHHS HECKOJIBKUX JIIOICH;

BBITIOJHATH CBOIO YacTh PabOThI, JOCTUrasi Ka4€CTBEHHOTO pe3yJibTaTa M0 CBOEMY HAMPABICHUIO U KOOPJIUHUPYS
CBOM JICUCTBHUSI C IPYTUMU YICHAMH KOMaH/IbI;

OIICHMBATh KAaueCTBO CBOEr0 BKJaJa B OOMIMNA MPOAYKT MO KPUTEPHUSM, CAMOCTOSTENBHO C(HOpMYyITHpPOBAaHHBIM
Y4aCTHUKAMU B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHHUBepPCcAJIbHbIE y4eOHbIE 1eHCTBHS

Camoopranusanus:

BBISIBJISITH TIPOOJIEMBI B )KU3HEHHBIX M YUYEOHBIX CUTYaIUSIX, TPEOYIONTUX JIJIsl pelIeHns (PU3NIeCKUX 3HAHUM;
OPUEHTHPOBATHCS B PA3NIMYHBIX MOJAX0/IaX MPUHATUSA pelIeHUN (MHAMBUYaJIbHOE, IPUHATUE PEIICHUSI B TPYyIIIE,
MIPUHATHE PELICHUN TPymmnoi);



CaMOCTOSITEJIbHO COCTAaBJIATh AJITOPUTM pelieHus (U3MYECKOW 3a/layd WIM IUlaHa MCCIIEJOBAaHUS C YUYETOM
MMEIOILUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh MIpejlaraéMble BApUAHThI PELICHUM;
JienaTh BIOOp U OpaTh OTBETCTBEHHOCTH 32 PELICHUE.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

NaBaTh A/ICKBATHYIO OLICHKY CUTYallH U MpeaJiaraTh IJlaH €€ U3MEHEHHUS;

OOBSACHATh NPUYUHBI JOCTHKEHUS (HEJOCTHKEHUS) PE3yIbTaTOB JAESATEIbHOCTH, 1aBATh OLEHKY MPUOOPETEHHOMY
OTIBITY;

BHOCHUTbH KOPPEKTHUBBI B JIEATEILHOCTD (B TOM YHCJIE€ B XOJ] BBIMOJHEHUS (DU3UUECKOTO MCCIIEIOBAHUS WU MPOEKTA)
Ha OCHOBE HOBBIX 00CTOSITEIHCTB, U3BMEHHUBIINXCS CUTYal[Ul, YCTAHOBIEHHBIX OIIUOOK, BOBHUKIIUX TPYIHOCTEH;
OLIEHUBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUSIM;

CTaBUTH ce0s1 HA MECTO JPYroro 4ejaoBeKa B XOJI€ CIOpa WM JAMCKYCCHM Ha HAy4YHYIO TeMY, TOHUMAaTh MOTHUBHI,
HaMEpPEHHUsI U JIOTUKY JPYTroro;

IpU3HABATh CBOE MPaBO Ha OMIMOKY MPH PEIICHUH (PU3NYECKUX 3a7ad WINK B YTBEPKICHUIX HA HAyYyHbIE TEMBI U
TaKO€ K€ IPaBo APYyroro.

INPEAMETHBIE PE3YJIBTATbBI

K koHIty 00ydeHus B 7 KJacce MpeAMETHBIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJDKHEI OTPaKaTh CHOPMUPOBAHHOCTH
y 00yJaronuxcst yMEeHUM:

UCIIOJIb30BaTh MOHATHUS: (PU3WYECKHEe M XUMHUUYECKHE SIBJICHUS, HAOIIOACHHUE, IKCIIEPUMEHT, MOJEIb, TUIIOTE3a,
eAMHUIBl (U3MUECKUX BEIWMYMH, aTOM, MOJIEKyJa, arperaTHble COCTOSIHHS BeliecTBa (TBEPAOE, >KUIKOE,
ra3oo0pa3Hoe), MEXaHW4YeCKOoe JBWKEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE, NPSIMOJIUHEHHOE), TPaeKTOpHs,
paBHOJICHCTBYIOMIAS cuia, AedopmMarns (ynpyras, TUIacTU4ecKas ), HeBECOMOCTbh, COOOIIAIOIINECS COCY/IbI;

pasnu4arth siBiueHus (auddys3us, TETI0BOE ABMKCHIE YaCTHI] BENIECTBA, PABHOMEPHOE JIBUKCHIE, HEPABHOMEPHOE
JNBU>KEHUE, NHEPLIMS, B3AUMOJCHUCTBUE TEJ, PABHOBECHE TBEPBIX TEJI C 3aKPEIVIEHHONW OCBHIO BpalllEHUs, NIepeayda
JaBJICHUS TBEPIBIMU TEJAMH, KUJAKOCTSIMH WM Ta3amu, aTMochepHOe JaBJiCHHE, IUIaBaHWE Tel, MPEeBpaIlCHUs



MEXaHUYECKON IHEPTUH) [0 OIUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIIHNX TAHHOE
(u3HuecKoe BICHUE;

pacno3HaBaTh MPOSBICHUE WM3YYEHHBIX (U3MUECKHUX SIBICHUN B OKpPYXalOUIEM MHUpE, B TOM 4YHcie (U3nUecKue
ABJIEHUS B MPUPOJE: IPUMEPHI ABUKEHHUS C PAa3IMYHBIMU CKOPOCTSIMHU B KMBOW M HEXWBOW MPUPOJE, NEHUCTBHE
CWJIbI TPEHUS B IPUPOJIE U TEXHUKE, BIUSHUE aTMOC(EPHOTO JaBIEHUS HA )KMBOW OPraHu3M, IJIaBaHUE pbIO, pbluaru
B TeJe YeJOBeKa, MPU 3TOM MEPEBOAUTH MPAKTHUUECKYIO 3a/auy B YUeOHYI0, BBIJICIATh CYIIECTBEHHbIE CBOICTBA
(mpu3HaKu) PU3NYECKUX SBJICHUN;

OMKCHIBATh M3YUYEHHBIE CBOMCTBA TeNl U (PU3NYECKUE SBJICHUS, UCTIONB3Ys (DU3MUECKUE BEIMUMHBI (Macca, 00bEM,
IJIOTHOCTH BEILIECTBA, BPEMSI, ITyTh, CKOPOCTb, CPEIHSS CKOPOCTh, CHJIA YIPYTOCTH, CHJIA TSHKECTH, BEC TENA, CUJIa
TpeHUsl, AaBieHue (TBEPAOTO Tena, >KUJIKOCTH, raza), BHITAIKUBAIONIASA CHJIa, MEXaHWYeCKas padoTa, MOIIHOCTb,
IUIEYO CHJIbI, MOMEHT CHJIbI, KOO(P(UIMEHT MOJE3HOr0 JEeUCTBHUS MEXaHU3MOB, KHHETUYECKas M MOTECHIIMAJIbHAS
SHEPrus), MPHU ONMHUCAHUU MPABUIBHO TPAKTOBATH (DU3UUECKUN CMBICI MCTIOIb3YEMbIX BEIHMUYUH, X 0003HAYEHUS U
eAVHUIIBI GU3MUECKUX BEJIMYMH, HAXOAUTHh (DOPMYIIBI, CBA3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BEIUUUHY C APYTHUMHU
BEJIMYMHAMM, CTPOUTH TpadMKi U3yUYEHHBIX 3aBUCUMOCTEN (PM3HUECKUX BETUYUH;

XapaKTepru30BaTh CBOWCTBA Tel, (PU3UUYECKUE SBICHUS M IMPOIIECCHI, UCTONB3Ys MpaBWiia CIOXKEHUs CUI (BIOJb
OJIHOM mpsAMoit), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena, MpaBUiIo paBHOBecHs pbryara (0J10Ka), «30JI0TOE
MIPABWJIO» MEXAHHUKHU, 3aKOH COXpaHEHHUS MEXaHWYECKOH PHEPruu, MPHU ITOM JaBaTh CIOBECHYIO (GOPMYITHUPOBKY
3aKOHA U 3alIUChIBATh €r0 MAaTEMATUUYECKOE BBIPAKEHUE;

OOBSACHATh (U3NUECKHE SBICHHUSA, TMPOIECCHl W CBOWCTBA Tel, B TOM YHCIE U B KOHTEKCTE CHUTYaIlHil
IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPUINHHO--CIICJCTBEHHBIE CBSA3H, CTPOUTH OOBsICHEHUE U3 1—
2 JOTMYECKHX MIaroB ¢ Omopoil Ha 1-2 M3ydYeHHBIX CBOWCTBA (PU3MUYECKUX SIBICHUN, (PU3NYECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

peath pacuéTHbIC 3a1a4i B 1—2 1efCTBUS, UCTIOIb3YsI 3aKOHBI M (POPMYJIbI, CBSA3bIBAIOLINE (PU3UUECKUE BETUUHUHBI:
Ha OCHOBE aHajM3a YCJIOBMS 3aJaud 3alMChIBaTh KPATKOE YCJIOBME, MOACTABIATh (PU3WYECKHE BEIMYMHBI B
(GopMyIIBl M TPOBOAUTH PAacUYEThI, HAXOAUTH CIPABOYHbBIC JaHHBIC, HEOOXOIUMBIE IJIsl PEIICHHUs 33/1a4, OIICHUBATh
PEATMCTUYHOCTH TIOJTYYCHHON (PU3UYECKON BEIIMYNHBI,



pacro3HaBaTh IPOOIEMBbI, KOTOPHIE MOKHO PEIIUTH MPU MOMOIIH (PU3UYECKUX METO/I0B, B OITMCAHUU UCCIIEOBaHUS
BBIJICJISITh MPOBEPSIEMOE MPEANOI0KeHUEe (TUMOTe3y), pa3inyaTh U MHTEPIPETUPOBATH MOJTYUCHHBIM PE3yJbTaT,
HAXOJIUTh OUIMOKH B XOJI€ OIbITA, JACJIaTh BHIBOJBI 10 €r0 pe3ybTaTam;

IPOBOJIUTH OMBITHI MO HAOMIOJEHUIO (U3UYECKUX SBICHUM WU (PU3HUECKUX CBOUCTB Tei: (HOPMYIUPOBATH
IPOBEPsIEMBIE MPEINOI0KEHUS, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOT'0 000pYAOBaHHUS, 3alUCHIBATh XOJ] OIbITa
1 GOPMYITHPOBATH BEIBOJIBI;

BBITIOJIHSITE TIPSIMBIE HM3MEPEHHS PACCTOSIHUSI, BPEMEHM, MacChl Teia, 00BhEMa, CWJIBl W TeMIepaTypbl C
UCIIOJIb30BAHUEM AHAJIOTOBBIX U MUGPOBBIX MPUOOPOB, 3aNMUCHIBATH MOKa3aHUs MPUOOPOB C YUYETOM 3alaHHOU
a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUN;

MIPOBOJIUTH HUCCIICIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKON BEIMYMHBI OT JAPYTOM C MCIOJb30BAHUEM MPSIMBIX
U3MEPEHUHN (3aBUCUMOCTH TYTH PABHOMEPHO JBIDKYIIETOCS Tejla OT BPEMEHHU JBHKEHUS Teja, CUJIbI TPEHMUS
CKOJIbXKEHHUSI OT Beca TeJla, KauecTBa 0OpadOTKH MOBEPXHOCTEH TeJl U HE3aBUCHUMOCTH CHUJIbI TPEHUS OT TUIONIAIN
CONPUKOCHOBEHHUS Te€J, CHUJIBI YOPYTOCTH OT Y/UIMHEHHS TMPYKUHBI, BBITAIKUBAIOIIEH CHJIBI OT 00bEMa
NOTPY>KEHHON YaCTH Teja U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTU Tella, OT IIyOMHBI, Ha
KOTOPYIO TOTPYXEHO TEJO, YCIOBHM IIaBaHUs Tell, YCIOBHI paBHOBECHs pblyara u OJOKOB), y4aCTBOBaTh B
TUTAHUPOBAHUHU Y4€OHOTO UCCIEAOBAHMS, COOMPATh YCTAHOBKY U BBITIOIHATH U3MEPEHHUSI, CIIEysl TIPEJIO)KEHHOMY
T1aHy, GUKCUPOBATH PE3yJIbTAThI MOTYYEHHON 3aBUCUMOCTH (PU3UUECKUX BEJTUYHH B BUJIE MTPEIJIOKESHHBIX TaOIHI]
U TpaUKOB, JIeTaTh BBIBOJIBI IO PE3YJITATaM HCCIICIOBAHUS;

IPOBOJAUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIMYMH (IJIOTHOCTDH BEIIECTBA KUAKOCTH M TBEPAOIO Tela, cuja
TPEHMsI CKOJILKEHUS, TaBIICHNUE BO3/yXa, BBITAJKABAIOIIAS CUJIA, ICHCTBYIONIAs HA MOTPYXKEHHOE B )KUJKOCTH TEIO,
K03 (HUIMEHT MOJE3HOTO IEUCTBUSI IPOCTHIX MEXAHU3MOB ), CJICTYsI TPEITI0KEHHOW MHCTPYKITUHN : TIPY BHITIOTHCHU U
U3MEpEeHN cOOMPaTh IKCIIEPUMEHTATBHYIO YCTAHOBKY U BBIYUCIISTH 3HAYCHHE NCKOMOMW BETTUYHHBI;

coOI01aTh TIPaBMIIa TEXHUKH 0€30MaCHOCTH IpU padoTe ¢ 1abopaTopHBIM 000PYyT0BaHUEM;

yKa3blBaTh TPUHIMIBI JIEUCTBUS TPHOOPOB W TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP, ITHHAMOMETD,
COOOTIArOIINECs COCYAbI, OapOMETp, phluar, MOIBHKHBIN M HETIOJBMKHBIN OJIOK, HAKIIOHHAS TJIOCKOCTD;
XapaKTepU30BaTh MPUHITUIIBI JEHCTBUS N3YICHHBIX TPUOOPOB U TEXHUUYECKUX YCTPOUCTB C OMOPOI HA UX OTIMCAHUS
(B TOM 4Hcle: MOAUIMIHUKHU, YCTPOHCTBO BOJOMNPOBOJIA, TUAPABIMYECKUM Mpecc, MaHOMETpP, BBICOTOMED,



MOPIIIHEBOM HACOC, apEOMET)), UCIIONB3YS 3HAHUS O CBOMCTBAX (PU3MYECKUX SIBICHUM U HEOOXOAUMBIE (PU3UUECKUE
3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOJUTH MPUMEPHI (HAXOAUTHh HHPOPMALIMIO O MPUMEPAX) MPAKTUYECKOT0 UCIIOJIb30BaHUS (PU3NUECKUX 3HAHU I
B TIOBCEIHEBHOW KU3HMU Mg oOecrneueHHss 0e30MacHOCTH MpH OOpallleHHH ¢ NpudopamMu U TEXHUYECKUMU
YCTPOICTBAMU, COXPAHEHUS 3/I0POBbsI U COOIOACHHUS HOPM HKOJIOTMYECKOTO MOBEICHUS B OKPYXAIOLIEH Cpelie;
OCYIIECTBIISITH OTOOpP MCTOUHUKOB MH(pOpMaIiK B IHTepHETE B COOTBETCTBUU C 33JJaHHBIM MOMCKOBBIM 3alPOCOM,
Ha OCHOBE UMEIOIMXCS 3HAHUM U MyTEM CpPaBHEHHUS Pa3IMYHBIX UCTOYHUKOB BBIACIATH MH(OPMAIMIO, KOTOPAs
ABJIETCS] MPOTUBOPEYMBOM MIIM MOXKET ObITh HEZOCTOBEPHOI;

UCIIOJIb30BaTh MPHU BHITTOJIHEHUH YUEOHbIX 3aJJaHUN HAyYHO--TIOMYJISIPHYIO JIUTEPATYPY (PU3NUECKOro coepxKaHus,
CIpaBOYHbIE MaTepuanbl, pecypchl ceTu HWHTepHeT, BlIageTh MNpuUEMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeobpazoBaHusi HHGOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHBIE KpaTKHE MUCbMEHHBIE M YCTHBIE COOOIICHHS HA OCHOBE 2—3 MCTOYHHKOB MH(OpMauu
¢bu3nuecKoro coaepkaHus, B TOM 4HUCJE MyOJUYHO JeJaTh KpaTKue COOOIIEHHUs O pe3ysibTaraxX MPOEKTOB WU
y4eOHBIX MCCIIEIOBAHUN, MPU ATOM T'PaMOTHO HCIOJIB30BaTh M3YUYCHHBIA MOHATHIHBIN ammapaT Kypca (U3MKH,
COIMPOBOK/IaTh BBHICTYINIEHUE MPE3CHTAIIUEH;

IIPYU BBIMOJIHEHUU Y4E€OHBIX NMPOEKTOB U HCCIEIOBAaHUIN pacnpeneisTh 00s13aHHOCTH B T'PYIIE B COOTBETCTBUU C
MIOCTABIICHHBIMU 33J]Ja4aMHU, CJICIUTh 32 BHIMOJIHEHUEM IIaHA IEUCTBHM, aJleKBaTHO OIEHWBATh COOCTBEHHBIN BKJIA]
B JICSITEIILHOCTD TPYIIIIBI, BHICTPAaUBAaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAS MHEHHUE OKPYKAIOIIIUX.

K koHiy o0y4yeHus B 8 Kjiacce npeaIMeTHbBIC pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTh
y 00y4Jaromuxcss yMEeHUH:

UCIIOJIb30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE [BHUKEHHE AaTOMOB M MOJEKYJ, arperaTHbIe
COCTOSIHUS BEIIECTBA, KPUCTALIUYECKHE W amMOp(dHbBIE Tena, HACBHIIICHHBIM M HEHACHIIICHHBIA Map, BIAKHOCTH
BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSS JHEPrus, TEIUIOBOW JBUIaTElb, 3JIEMEHTAPHBIN DSJICKTPUUYECKUN 3apsif,
3JIEKTPUYECKOE T0JIE, TPOBOJAHUKHU U JTUDIICKTPUKH, ITOCTOSHHBIN JIEKTPUUYECKUN TOK, MATHUTHOE MOJIE;

paznuuath SIBJIEHUA (TEIJIOBOE pACIIMPEHHE M CKaTue, TeIionepejaya, TEIJIOBOE pPaBHOBECHE, CMayMBaHMUE,
KalWUISpHbIE SIBICHUS, HCHApeHue, KOHJIEHCAIMs, IUIaBICHUE, KpUCTauiu3alus (OTBEpACBAHUE), KHUIIEHUE,
Terionepenaya (TEMIONPOBOJIHOCTb, KOHBEKIMS, HW3JYyYEHHUE), SJEKTpHU3alusl Tell, B3aUMOJEHUCTBHE 3apsi/iOB,



JNEUCTBUA AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKAHUE, B3aUMOICHCTBUE MATHUTOB, IECTBUE MArHUTHOTO MOJIS Ha
MIPOBOJTHUK C TOKOM, SJIEKTPOMArHUTHAsI MHAYKIIKS) 10 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PUBHUECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBICHUE WM3YUYEHHBIX (DU3UYECKHUX SIBICHUN B OKPYXKAIOIIEM MHUpPE, B TOM yucie (U3NYECKUE
SIBJICHUSI B MPUPOJE: MOBEPXHOCTHOE HATSHKEHUE M KANWJUISIPHBIE SIBJICHUA B MPUPOJAE, KPUCTAUIBI B MPUPOJIE,
uznyuenne CoiHLa, 3amMep3aHue BOJOEMOB, MOpCKHE Opu3bl, oOpa3oBaHHWE pOCHl, TymaHa, HWHeEs, CHera,
AJIEKTPUYECKHUE SIBIICHHS B aTMocdepe, dIEKTPUUECTBO >KUBBIX OPraHU3MOB, MarHUTHOE Tojie 3emiiu, Japeid
MOJIFOCOB, POJIb MAarHUTHOTO TOJIS JJIs )KU3HU Ha 3eMJIe, MOJAPHOE CUSIHUE, TTPU ITOM MEPEBOIUTH MPAKTUYECKYIO
3a/1a4y B y4€OHYI0, BBIICIISIThH CYIIECTBEHHBIC CBOMCTBA (TPU3HAKU) (DU3UUECKUX SBIICHUM;

OTHCHIBATh M3yUYCHHBIC CBOMCTBA Ted M (U3UYECKUE SIBJICHUS, UCTIONB3Ys (hU3UUYECKUE BEIUYUHBI (TeMIepaTypa,
BHYTPEHHSIS SHEPIrus, KOJUYECTBO TEIUIOTHI, yAebHAS TEIIOEMKOCTh BEIIECTBA, YJEJbHAsI TEIJIOTa IUJIABJICHHUS,
ylleTIbHas TEIUIoTa NapooOpa3oBaHusl, yellbHas TEIJI0Ta CrOpaHus TOIUTUBA, KOA((UIIMEHT MOJIE3HOTO NeUCTBUS
TEIJIOBOM MalllMHbI, OTHOCHUTEJIbHAS BJIAXKHOCTh BO3AYyXa, JJIEKTPUYECKUW 3apsl, Cuia TOKA, AJIEKTPUYECKOE
HanpsDKEHHWE, COMPOTHBIIEHHWE IMIPOBOJIHMKA, VY/AEIbHOE COMPOTUBICHUE BellecTBa, padoTa M MOUIHOCTh
AIEKTPUYECKOTO TOKA), MPHU OINKUCAHUU MPABUIBHO TPAKTOBATh (PU3WYECKUN CMBICT HMCIOJIB3YEMBIX BEIUYUH,
0003HAaYeHUsI M €IUHUIBI (PU3NYECKUX BEJIMYUH, HAXOIUTH (HOPMYJIbI, CBSA3BIBAIOIIME NaHHYIO (U3HUECKYIO
BEJIMYMHY C APYTHUMH BEIIMUYMHAMU, CTPOUTH IPaPUKUA U3yUYEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEJIMYUH;
XapaKTepu30BaTh CBOWCTBAa Tel, (U3MYECKUe SBICHUS W TPOIECChl, MCIOIb3YyS OCHOBHBIE TOJIOKECHUS
MOJIEKYJISIPHO--KUHETUYECKOM TEOPUM CTPOCHMS BEIECTBA, NMPUHLMI CYNEPIO3ULUH TOJIEH (HAa Ka4eCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH Oma JJs yyacTka menu, 3akoH J[xoyns—JIeHua, 3aKkoH coxpaHeHUs
SHEPTUU, TIPH ITOM JaBaTh CIIOBECHYIO (DOPMYITHUPOBKY 3aKOHA U 3aMHUCHIBATH €T0 MATEMAaTHUYECKOE BHIPAKCHHE,
OOBSACHATh (U3MUECKUE TIPOIECChl M CBOMCTBA Tel, B TOM 4YHCI€ M B KOHTEKCTE CHUTYallHi
IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISIBISATh MPUUNHHO-CIICICTBEHHBIE CBS3H, CTPOUTH 00BsICHEHUE U3 1—2
JOTUYECKUX IIaroB C OMOpOM Ha 1—2 W3ydeHHBIX CBOMCTBA (PU3WYECKHUX SIBICHHUM, (HU3UUYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

pemiath pacu€THbIC 3a71a4M B 2—3 ACHCTBUS, UCIIONIB3YsI 3aKOHBI U ()OPMYIIBI, CBSI3BIBAIOIINE (U3UICCKUE BETUIMHBI:
Ha OCHOBE aHajW3a yCJIOBHUA 33Jla4d 3aIlMChIBATh KPAaTKOE YCIIOBHUE, BBISBISATH HENOCTATOK JTAHHBIX JUJI PELICHUS



3a/1a4M, BBHIOMpATh 3aKOHBI U (POPMYIBI, HEOOXOAUMBbIE sl €€ pelIeHUs, MPOBOAUTHL PAcu€Thl U CPaBHUBATH
MOJTy4YE€HHOE 3HaYeHUe (PU3NUYECKON BEJIMYMHBI C U3BECTHBIMU JaHHBIMU;

pacro3HaBaTh MPOOJIEMbI, KOTOPhIE MOKHO PEIIUTh MPU MOMOIIU (PU3UUYECKUX METOAOB, MCIOJIb3Ys OMUCAHUE
UCCJICJIOBAHHUS, BBIJEIATh MPOBEPSIEMOE MPEANOJI0KEHUE, OLECHUBATh MPABUIBHOCTh TMOPSJAKAa IPOBEACHUS
UCCJIEJIOBAHUS, JIeJIaTh BHIBO/IbI;

MIPOBOJIUTH OTBITHI 110 HAOTIOICHUIO (PU3NUECKUX SBICHUN WM (PU3UYECKUX CBOMCTB TeJ (KaMWJUISPHbBIE SBICHUS,
3aBUCHUMOCTD JIABJICHUS BO3/yXa OT €ro o0béMa, TeMIepaTypbl, CKOPOCTH IIpoliecca OCThIBAaHUSI U HATPEBaHUS MPU
U3JIYYCHUHU OT IIBETa MU3JTyvaromiei (MOTJIoNaroieii) MOBEPXHOCTH, CKOPOCTh UCTIAPEHHUs BOJABI OT TEMIIEPATYPHI
KUJKOCTH U TIUIONIaAu €€ TOBEPXHOCTH, OHJICKTPU3AIMS Tel W B3aUMOJICHCTBHUE DIICKTPUUECKUX 3apsJiOB,
B3aUMOJICHCTBHE TMOCTOSHHBIX MAarHUTOB, BU3YyaJW3allsi MarHUTHBIX TOJICH MOCTOSHHBIX MarHUTOB, JIEUCTBUS
MarHuTHOTO TIOJISI Ha TIPOBOJIHUK C TOKOM, CBOMCTBA 3JICKTPOMArHUTa, CBOMCTBA JICKTPOIBUTATEIISI TIOCTOSTHHOTO
TOKa): (hOPMYJIMPOBATh MPOBEPSIEMbIE MPEATIONOKEHUS, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO 000pYA0BaHUS,
OIMCHIBATH XOJI OMBITA U (HOPMYITUPOBATH BHIBO/IBI,

BBITIOJHATD MPSMBIE U3MEPEHUSI TEMIIEPATYPhl, OTHOCUTEIBHON BIAXHOCTH BO3/1yXa, CHJIBI TOKA, HAIPSKEHUS C
UCIIOJIb30BaHUEM aHAJIOTOBBIX MPUOOPOB U JATYMKOB (PU3NUECKUX BEIMYMH, CPABHUBATH PE3YJIHTAThl H3MEPEHUH C
y4€TOM 3aJJaHHOI aOCOIIOTHOM MOrPEIIHOCTH;

IPOBOAUTH MCCIEOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKOW BEIUYHMHBI OT APYrOW C MCIOJIB30BAHUEM MPSIMBIX
U3MEpEeHU (3aBUCUMOCTh COIPOTUBICHUS MPOBOJHMKA OT €ro [JIUHBI, IJIOMIAAX MOMEPEYHOr0 CEUYCHUS WU
yIIETLHOTO CONMPOTUBIICHHUS BEIIECTBA MPOBOJHUKA, CHIIbI TOKA, UAYIIETO Yepe3 MPOBOJHUK, OT HANPSIKEHUS Ha
IPOBOJIHUKE, WCCIEIOBAHHUE IMOCIEI0BATEIBHOIO U MAPAJUIEIBbHOIO COEIWHEHHI MPOBOJHUKOB): IJIAHUPOBATH
UCCJIeIOBaHNEe, COOMpPATh YCTAaHOBKY M BBITIONHATH M3MEPEHUS, CIeAysl MPEIOKEHHOMY IUIaHy, (DUKCUPOBATH
PE3YNbTATHI MOYYEHHOM 3aBUCUMOCTH B BU/I€ TaOJIHII ¥ TPa(UKOB, I€TIATh BHIBOJIBI IO pE3yIbTaTaM UCCIICT0BAHMUS;
IPOBOANTH KOCBEHHBIE M3MEpEHUs (U3MUECKHX BEeNW4YuH (yaeiabHas TEIIOEMKOCTh BEIIECTBA, COMPOTHBIICHHE
NpOBOAHMKA, paboTa W  MOIIHOCTh  JJIGKTPUYECKOTO TOKA): IUJIAHUPOBATh W3MEpPEHUs, CcoOupaTh
AKCHEPUMEHTAIBHYIO YCTAHOBKY, CJIENYs MPEIJI0KEHHON HHCTPYKIIUHU, U BBIYUCIATh 3HAUECHUE BEITNYNHBI;
coOI01aTh TIPaBWIIa TEXHUKH 0€30MIaCHOCTH TpH padoTe ¢ 1abopaTopHBIM 000PYyI0BAHUEM;



XapaKTepU30BaTh IPUHIUIIBI JEHCTBUS U3YUEHHBIX TPUOOPOB U TEXHUUYECKUX YCTPOUCTB C OMOPOM HA UX OMHCAHUS
(B TOM yucCle: cUCTEMa OTOIUIEHUS JOMOB, TMIPOMETp, MapoBas TypOWHA, aMIIEpPMETpP, BOJBTMETP, CUETUUK
AIEKTPUYECKOW HHEPrUH, 3JIEKTPOOCBETUTENbHbIE NPHOOPHI, HArpeBaTeiIbHbIE 3JIEKTPONPUOOPHI (IIPUMEPHI),
AIIEKTPUUECKHUE MPEAOXPAHUTENH, dJIEKTPOMArHUT, 3JIEKTPOABUTATENb MOCTOSHHOTIO TOKA), UCHOJb3Yys 3HAHHS O
CBOMCTBaxX (PU3NYECKUX SBJICHUN U HEOOXOAUMBbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MNPOCThIE TEXHUUYECKUE YCTPOMCTBA M H3MEpPUTENbHbIE MPUOOPHI MO CXEMaM U CXEMAaTHYHBIM
pUCyHKaM (KMJIKOCTHBIH TEpPMOMETpP, TEPMOC, ICUXPOMETpP, TMTPOMETp, ABUTATENIb BHYTPEHHEIO CropaHus,
AJIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbl D3JEKTPUUYECKUX Ieleil ¢ MOoCieqOBaTeNbHBIM U MapajliedbHbIM
COEJIMHEHHUEM 3JIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAYEHUS JIEMEHTOB JIEKTPUUECKHUX LIETICH;

IPUBOJUTH MPUMEPHI (HAXOAUTHh HHPOPMAIIMIO O MPUMEPAX) MPAKTUYECKOTO UCIIOJIb30BaHUS (PU3NUECKUX 3HAHUM
B TOBCEIHEBHOW KU3HMU UIsi oOecrieueHHsi O€30MacHOCTH MpHU OOpalleHuH ¢ NpuOoOpaMu U TEXHUYECKHUMU
YCTPOMCTBAMU, COXPAHEHUS 3/I0POBbsI M COOIIOACHHUS HOPM HKOJIOTMYECKOTO MOBEICHUS B OKPYXAIOLIEH cpelie;
OCYIIECTBIISITh MOUCK MHGOpMaIMK (HU3UIECKOTO cojepkaHus B VIHTepHETe, Ha OCHOBE MMEIOIIMXCSA 3HAHUU U
MyTEM CpaBHEHUS JOTIOJHUTEIBHBIX MCTOUHUKOB BBIICNATh MHGOPMAIIHIO, KOTOpas SBISETCS MPOTUBOPEUYNBOM UITH
MOJKET OBITh HEJJOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BHITIOJIHEHUH YUEOHBIX 3aJJaHUN HAyYHO--TIOMYJISIPHYIO JTUTEPATYPY (PU3NYECKOro copep aHusl,
CIIpaBOYHBIE MaTepuaibl, pecypchl ceTu VIHTepHeT, BlageTh NpUéMaMH KOHCIIEKTUPOBAHHS TEKCTa,
npeoOpazoBaHus HHGOPMAITUY W3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE W KpaTKHWE YCTHBIE COOOIIeHHS, 000011as HHPOPMAIUI0 U3 HECKOJIBKUX
MUCTOYHUKOB (DU3HUECKOTO COJEp)KaHMs, B TOM YHCJIE€ MyOJMYHO MPEACTABIATH PE3yJIbTaThl MPOEKTHOW HWITU
VCCIIEIOBATENBCKON JEATENBHOCTH, IIPU 3TOM I'PAMOTHO MCIIOJb30BaTh M3YyUYECHHBIM MOHATUWHBIN ammapar Kypca
(Gu3MKH, COMPOBOXKAATH BHICTYIUICHHUE MTPE3ECHTALINEH;

IpY BBIMOJHEHUH Y4YEOHBIX MPOEKTOB M HCCIIEJOBAHUN (DU3MUECKHX IMPOLIECCOB pacCHpenessTh 005S3aHHOCTU B
IpyIe B COOTBETCTBUM C T[IOCTaBJICHHBIMH 3a/JlauaMH, CJEAUTh 34 BBINOJHEHUWEM IUJIaHA JIEUCTBUU H
KOPPEKTUPOBAaTh €ro, aJeKBATHO OLIEHUBAaTh COOCTBEHHBIN BKJIAaJ B JAESITEIbHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHUKaTHBHOE B3aUMOJEHCTBHE, MPOSABIISIS TOTOBHOCTh pa3peniaTh KOH(IUKTEHI.



K konIty o0ydenus B 9 kjacce nmpeMeTHBIE pe3ybTaThl HA 0230BOM YPOBHE JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH
y 00y4aroImuXxcss yMEHU:

UCIIOJIb30BaTh MOHATHS: CUCTEMA OTCUETA, MaTepUaibHasl TOUKA, TPAEKTOPHs, OTHOCUTEIBHOCTh MEXaHUUYECKOTO
JIBUXKEHUS, AedopManus (yrnpyras, MjacTU4yecKkas), TpeHUe, HEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh U
HEepEerpy3Ku, LEHTP TSHKECTH, a0COIIOTHO TBEPOE TEJO, LIEHTP TSKECTH TBEPIOTO TElla, pABHOBECHE, MEXaHUUECKHE
Kosie0aHUs U BOJIHBI, 3BYK, MH(PA3BYK U yIbTPa3BYK, 3JI€KTPOMArHUTHBIE BOJIHBI, IIKAJA AIEKTPOMAarHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U J1alIbHO30PKOCTb, CIIEKTPhl UCITYCKAHMSI U MOTJIOIIECHHUS, anb(a-, 0eTa- U raMMa-u3ydeHus,
U30TOIIbI, SIZIEpPHAs SHEPreTHKA,;

paznuyarh sABJICHHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSMOJMHEMHOE JABUKEHHE, PABHOYCKOPEHHOE
pSIMOJIMHENHOE JIBUYKEHUE, CBOOOIHOE Ma/IeHUE Tell, pABHOMEPHOE JABUKEHHE M0 OKPY>KHOCTH, B3aUMOJICHCTBHE
TEJ, PEaKTUBHOE JABW)XEHHE, KOJieOaTeNIbHOE JBIIKEHHUE (3aTyXalolllMe W BBIHYXICHHBIC KOJieOaHUs), pE30HAHC,
BOJIHOBOE JIBUYKEHHUE, OTPAKEHUE 3BYyKa, MPSIMOJIMHENHOE paclpocTpaHEHHE, OTPAKEHUE U MPEOMIICHUE CBETa,
[IOJTHOE€ BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEHHE OEJIOro CBETa B CIEKTP U CI0KEHHE CHEKTPAJIbHBIX I[BETOB,
JUCIIEpCUsl CBETa, €CTECTBEHHas paJMOAaKTUBHOCTb, BO3HUKHOBEHHE JIMHEMUYATOro CIEKTpa H3JIy4yeHUs) IO
OIMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUECKOE SIBICHUE;
pacrno3HaBaTh NPOSIBICHUE M3YUYEHHBIX (PU3NYECKHUX SIBJICHUH B OKpY’XKaloLIeM MUpE (B TOM uucie (U3NYECKUE
SBJICHUS B NIPUPOJIE: IPUIIMBBI U OTIUBBI, IBHKEeHUE T1aHeT CONHEUHOM CUCTEMBbI, PEaKTUBHOE JIBHU)KEHHE KUBBIX
OpPraHHU3MOB, BOCIPUATHE 3BYKOB JKUBOTHBIMHU, 3€MJIETPSCEHUE, CEICMUYECKUE BOJIHBI, IIyHaMH, 3XO, L[BETa Tell,
ONTUYECKHUE SBJICHUS B MPUPOJAE, OMOIOrMUECKOe NEHCTBHE BUIUMOTO, YIbTPa(pHOIETOBOTO U PEHTIE€HOBCKOI'O
U3JIy4YeHUI, €CTeCTBEHHBIH pPaJHMOAaKTUBHBIA (DOH, KOCMHUYECKHE JIyud, PaJMOAKTUBHOE H3Iy4YCHHE MPUPOIHBIX
MUHEPAJIOB, JEHCTBUE PAJMOAKTUBHBIX U3JIYYCHU HA OpPraHU3M YeJIO0BEKa), IPU 3TOM NEPEBOIUTH MPAKTHUYECKYIO
3aja4y B y4eOHYIO, BBIIEISATH CYIIECTBEHHbIE CBOMCTBA (MMPU3HAKH) (PU3MUECKUX SIBICHUIA;

OIKCHIBAaTh M3YyUYEHHBIE CBOWCTBA Tel M (PU3NYECKUE SIBICHMS, HCIONb3Ys (U3NYECKUE BEIMUUHBI (CPEmHAS U
MI'HOBEHHAsI CKOPOCTb T€Jia IPU HEPAaBHOMEPHOM JBUKEHUH, YCKOPEHUE, TEPEMELIEHUE, Ty Th, YIIIOBask CKOPOCTH,
CWJIa TPEHUS, CUJIA YIPYTOCTH, CUJIA TSHKECTH, YCKOPEHUE CBOOOHOrO MaIeHUsl, BEC TEJIa, UMITYJIbC TeJa, UMITYJIbC
CWJIbI, MEXaHWYECKas padoTa U MOLIHOCTb, MOTCHIMAIbHASI SHEPTHs TeJa, MOAHATOr0 HaJl MOBEPXHOCTHIO 3E€MJIH,
MOTEHLMAJIbHASI SHEPIUsl CKATOW MPYKUHBI, KUHETUYECKasl YHEPrus, MOJHAs MEXaHWYEeCKas HHEprus, Nepuoi u



yacToTa KojeOaHUi, AJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, NMOKA3aTEb MPEIOMIICHHS
cpenbl), MpU OMUCAHWU MPABUIBLHO TPAKTOBATh (PU3MYECKUM CMBICT UCMOIB3YyEeMbIX BEIMYUH, 0003HAYCHUS U
€IUHULIBI (PUBHYECKUX BEJIMUUH, HAXOAUTH (POPMYJIbI, CBSI3bIBAIOIINE JTAHHYIO (PU3UUECKYIO BEIUUYUHY C IPYTUMHU
BEJIMYMHAMHU, CTPOUTH rpad KU U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYHUH;

XapaKTepU30BaTh CBOMCTBA TN, (PU3NYECKUE SIBJIICHHS U MPOIIECCHI, UCIIOIB3YS 3aKOH COXPAaHEHUS SHEPTUH, 3aKOH
BCEMHUPHOTO TATOTEHUS, TMPUHIIUI CYNEPIIO3UIIMN CUJI, IPUHIIUI OTHOCUTENBHOCTH ['anmuies, 3akoHbsl HeloTOHA,
3aKOH COXpaHEHUs WMITYJIbCa, 3aKOHBI OTPAKCHUS] U TPEJIOMIICHHS] CBETAa, 3aKOHBI COXPAHEHHUsS 3apsIOBOIO U
MacCOBOI'0 YHCEII MPH SJIEPHBIX PEaAKIUAX, TPU ITOM J1aBaTh CJIOBECHYIO ()OPMYIHUPOBKY 3aKOHA U 3aMUCHIBATH €TI0
MaTeMaTHYE€CKOE BhIPAKEHUE;

OOBSICHATh (U3UYECKHE TPOIECChl M CBOMCTBA Tel, B TOM 4YHCJI€ W B KOHTEKCTE CHUTyaIllui
MPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BhISIBISATH MPUUUHHO--CJIEJCTBCHHBIC CBS3U, CTPOUTh OOBSICHEHUE U3 2—
3 JOrMYecKHuX IaroB ¢ Oomopoi Ha 2—3 M3yYEHHBIX CBOMCTBA (PU3NUECKUX SBICHUHN, QU3UUIECKUX 3aKOHOB HIIH
3aKOHOMEPHOCTE;

pemiath pacu€THbIe 3aa4yd (ONMUparolMecs Ha CUCTEMY M3 2—3 ypaBHEHMI), MCMOJB3Ys 3aKOHBI U (OPMYJIBI,
CBsI3bIBAIONINE (DU3MYECKHE BEIMYMHBI: Ha OCHOBE aHalM3a YCIOBUSA 3aJladyd 3aluChiBaTh KpPaTKOE YCJIOBHE,
BBISIBJISITH HEJIOCTAIONINE MM W30BITOUHBIE JIaHHBIE, BEIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE JIJIST PEIICHHUS,
IPOBOAUTH PACUETHI U OIEHUBATH PEATMCTHYHOCTH MOJYUYEHHOTO 3HaUCHUS (PU3NYECKON BETUUUHBL;
pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEIIMTh MPU MOMOIIU (PU3UYECKUX METOJ0OB, HCIOJIb3Ysl OMHCaHUE
UCCJICIOBAHUSA, BBIICIATH MPOBEPSEMOE TMPEIINON0KEHUE, OIICHUBATh MPAaBUIBHOCTh TMOPSAJKA IPOBEIACHHS
MCCJIEIOBAHNSA, JIENaTh BHIBOBI, MHTEPIIPETUPOBATH PE3YJIbTAThI HAOIIOIEHUN U OTIHITOB;

POBOAUTH OMBITHI MO HAOMIONCHUIO (U3MYECKUX SIBICHUN WM (U3MUECKHX CBOWCTB TeN (M3ydye€HHE BTOPOTO
3akoHa HpIOTOHA, 3aKOHA COXpaHEHUS YHEPrUH, 3aBHUCHUMOCTH MEpPHOJia KOJIeOaHWN MPYKUHHOTO MAasTHHKA OT
MacChl Tpy3a U XKECTKOCTH TPYXKUHBI U HE3aBUCUMOCTH OT aMIUIUTYJbl MalIbIX KoJieOaHUM, MPSAMOJIMHEHHOE
pactpocTpaHEeHHE CBETa, Pa3IoKeHNE OEIOTO CBeTa B CIIEKTP, M3yUYCHHE CBOMCTB N300 PaKEHHUSI B TUTOCKOM 3€pKalie
M CBOWCTB M300pakKeHUs MpeaMeTa B COOMparomieil JuH3e, HAOMIOACHNE CIUIONTHBIX W JIMHEWYAThIX CIIEKTPOB
U3IIYYEHUS): CAMOCTOSITEIbHO COOMPAaTh YCTAHOBKY U3 U30BITOYHOTO HAOOpa 000PYyI0BaHUS, ONUCHIBATH XO/1 OMbITA
U €ro pe3yJbTathl, ((OPMYIUPOBATH BHIBOJIbI;



MIPOBOJUTH MPU HEOOXOAMMOCTH CEPUIO TIPSIMBIX H3MEPECHHM, OTIPEIEIISIs CpeAHEE 3HAUCHUE U3MEPSIEMOU BETMIHHBI
(poxycHoe paccTosiHME coOuparomieil JIMH3bI), 00OCHOBBIBATH BBHIOOpP crocoba U3MEpeHus: (M3MEPUTEIBHOTO
npudopa);

NIPOBOAUTEL HCCIICIOBAHUE 3aBUCUMOCTEH (U3MUYECKHX BEJIWYUH C WCIOJIL30BAHUEM TIPSIMBIX H3MEPCHUIH
(3aBUCUMOCTH TyTH OT BPEMEHU IIPH PAaBHOYCKOPEHHOM JBHXCHUU 0€3 HAaYaJIbHON CKOPOCTH, TIEpHoia KoeOaHui
MaTEMaTUYCCKOTO MAasSTHUKA OT JIJTMHBI HUTH, 3aBUCUMOCTH yTIjla OTPAKCHHs CBETa OT YIJIa TaJCHHS U yIja
OpeJoMJICHUsI OT yIyla TMajeHus): IJIaHUPOBaTh WCCIEAOBaHUE, CaMOCTOSITEIbHO COOMpaTh YCTAaHOBKY,
(GUKCHpPOBATH PE3YJIHTATHI MOJYYCHHOW 3aBUCUMOCTH (DM3UYECKUX BEIIMYMH B BUC TAOJIUIl U IPaUKOB, JEIaTh
BBIBOJIBI TIO PE3YJIbTaTaM MCCIICIOBAHUS;

NPOBOJAUTh KOCBCHHBIC M3MEpeHUs (U3MUCCKUX BEIMYMH (CPEIHSS CKOPOCTh W YCKOPEHHE Tela IpHu
PaBHOYCKOPEHHOM JIBMDKCHHH, YCKOPEHHE CBOOOJHOTO IMaJICHUS, XKECTKOCTh MPYXKUHBI, KOIDPUIIMCHT TpPeHUS
CKOJIB)KCHHMSI, MCXaHWYEeCKas paboTa U MOIIIHOCTh, YaCTOTa M MEPUO/I KoJIeOaHUH MaTEMaTHIECKOTO M MPYKHHHOTO
MasiTHUKOB, ONTHYECKAasl CUjia COOMPAIOIIEH JTMH3bI, paMOaKTUBHBIA ()OH): MJIAHUPOBATH U3MEPEHUS, COOUPATh
AKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIMOJHATH M3MEPEHUS, CIeAys NPEIJI0KEHHOW HHCTPYKLUHU, BBIYUCIATH
3HAYEHWE BETMYMHBI U aHAJM3UPOBATH MOJYYCHHBIE PE3YJIbTATHI C YYETOM 3aJaHHOM MOTPEUTHOCTH U3MEPEHUH;
coOJII01aTh TIPaBUJIa TEXHUKH 0€30MaCHOCTH IpU padoTe ¢ 1abopaTopHbIM 000PYI0BAHUEM;

pas3nuyaTh OCHOBHBIC MPHU3HAKU M3YYECHHBIX (PU3MUECKHX MOJENEeH: MaTepuaabHas TOYKa, aOCOJIOTHO TBEpPIOE
TEJIO, TOYCUHBII UCTOYHHUK CBETA, JIy4, TOHKAs JIMH3A, IJIAHETApHAsI MOJEJIb aTOMa, HyKJIOHHAs MOJIeNIb aTOMHOT'O
anpa;

XapaKTepU30BaTh MPUHITUIIBI JEHCTBUS N3YYCHHBIX TPUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOI HA UX OTIHCAHUS
(B TOM 4YHCIE: CIOHIAOMETpP, NaTYUKU TOJOKEHHUS, PACCTOSHUS U YCKOPEHUs, pakeTa, dXOJO0T, OYKH, TMEePUCKOIL,
doToamnmapar, ONTUYECKHE CBETOBOJBI, CIEKTPOCKON, IO3UMETp, Kamepa BuibcoHa), UCHONB3ys 3HAHUA O
CBOMCTBaxX (U3NUYECKUX SBICHUN U HEOOXOANUMbIC (PU3NYECKHE 3aKOHOMEPHOCTH;

MCTIOJIB30BaTh CXEMBI i CXEMATUYHBIC PUCYHKH H3YUYCHHBIX TEXHUIECKUX YCTPOMCTB, U3MEPHUTEIBHBIX TPUOOPOB U
TEXHOJIOTHYECKUX TPOIECCOB MPHU PEIICHUH YIeOHO--TIPAKTHIECKUX 3a7]a4, ONTUYECKUE CXEMBI JIJISi TTOCTPOCHUS
M300paKEHUN B IJIOCKOM 3€pKajie M COOMpPAIONIEH JIMH3E;



MPUBOJIUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O IPUMEPAX) MPAKTUUECKOTO UCIIOIb30BaHUS (PU3NUECKUX 3HAHU I
B TOBCEIHEBHOW KU3HMU UIsl oOecrieueHHs] O€30MacHOCTH MpU OOpalleHHH ¢ NpuOOpaMH U TEXHUYECKHUMU
yCTPOWCTBAMHU, COXPAHEHUS 30POBbS U COOJIIOJIEHUSI HOPM 3KOJIOTUYECKOI0 IOBEACHUS B OKPYXKAIOIIEH Cpene;
OCYLIECTBIISITh NMOUCK HH(pOpManuu Quznueckoro conaepxaHusi B MHTepHeTe, camocTosATenbHO (HOpMyIupys
NOMCKOBBIM 3alpoc, HAXOJIWUTh IYTH ONPEIEICHUS IJOCTOBEPHOCTH TMOJIYyYEHHON HH(GOpPMAlMM Ha OCHOBE
UMEIOLIMXCS 3HAHUN U JOTIOTHUTENIbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPHU BHITIOJIHEHUH YUEOHbIX 33JJaHUN HAyYHO--TIOMYJISIPHYIO JIUTEPATYPY (PU3NYECKOro coepx aHus,
CIpaBOYHbIE MaTepuaibl, pecypchl ceTu VHTepHeT, BlageTh NpuéMaMH KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpazoBaHusl HHGOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHbIC MMCHbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE MH(GOPMAIIMHU U3 HECKOJIBKUX UCTOYHUKOB
duznueckoro cojaepkaHus, MNyOJIWYHO TPEACTABIATh pPE3YJbTAaThl MPOEKTHOW WM HCCIEI0BATENIbCKOM
JeSTEBHOCTH, IPU 3TOM TPAMOTHO MCITIOJIb30BaTh U3YUCHHBIN MOHITUIHBIN armapaT U3y4aeMoro pasjena Gu3nKu
U COIIPOBOKJATh BBICTYIUIEHUE IPE3EHTALlMEN C YIETOM 0COOEHHOCTEN ayIUTOPUU CBEPCTHUKOB.

TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Kosan4yecTBo 4acos JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (ungposbie)
Konrtpoabubie | IlpakTHueckue
n/n MPOrpaMMbl Beero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. @u3uka u e€ poJib B NO3HAHUM OKPYKAIOLIEro MHUpPa
bu6mmoreka [JOK
11 ®du3urKa - HayKa 0 IPUPOJIe 2
e pupoA https://m.eds00.ru/7f416194



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

bubmuoreka [JOK

1.2 (6)) 2
H3MHCCKUC BCIHAMHAT https://m.edsoo.ru/7f416194
1.3 EcrecTBEHHOHAYYHBIN METO TTO3HAHMUS 2 bubnnorexa [TOK
) v https://m.edsoo.ru/7f416194
Wroro mo pazueny 6

Pa3nen 2. IlepBoHauyasnbHble cBeleHUS] 0 CTPOCHUH BellecTBA

2.1 CrpoeHue BelecTsa 1 bubnmorexa LHOK
' p https://m.eds00.ru/7f416194
99 JIBr>KeHrE U B3aMMO/ICHCTBUE YaCTHII 5 bubmmoreka [{OK
' BEIECTBA https://m.edso0.ru/7f416194
bu6moreka [IOK
2.3 A 2
TPErATHLIC COCTOAHMA Betectha https://m.edsoo.ru/7f416194
Hroro mo pazgeny 5
Paznen 3. /IBu:keHHe U B3aUMO/ieiicTBUE TeJl
bu6mmoreka [IOK
3.1 M 3
CXAHITHECKOC JIBIDKEIHC https://m.edsoo0.ru/7f416194
bu6mmoreka [JOK
3.2 n 4
HEPIHAL, Macca, HIOTHOCTE https://m.edso0.ru/7f416194
3.3 Cuna. Bune! cun 14 Eubmorexa HOK
https://m.edsoo0.ru/7f416194
Utoro no pazneny 21
Pa3znea 4. /laBienne TBEPABIX TeJ, JKUAKOCTE U ra3oB
41 JaBnenue. [lepenaua naBieHus: TBEPAbIMU 3 bubmuoreka [JOK
' TeJaMH, KUJKOCTSIMH U Ta3aMH https://m.edsoo0.ru/7f416194
4.2 JlaBiaeHHE KUIKOCTH 5 bubmmorexa [IOK

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

bubmuoreka [JOK

4. A
3 TMOC(epHOE AaBaeHHe 6 https://m.edso0.ru/7f416194
44 JlelicTBUE )KUJIKOCTHU M Ta3a HA MOTPYKEHHOE v 3 bubnuorexa [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nen 5. PaGora u MomHoCTb. JHEprus
bubmmoreka [{OK
A P 1
> 860Ta M MOIIHOCTS 3 https://m.eds00.ru/7f416194
bubmmoreka [{OK
2 IT 1
> POCTHE MEXAHHMEL ° https://m.eds00.ru/7f416194
bu6moreka [IOK
. M 4 1
53 CRATIHECKA SHEprH https://m.eds00.ru/7f416194
Hroro mo pazgeny 12
PezepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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

8 KUIIACC

Kosau4vecTBO YyacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. TenjioBble siBJIeHUsI
. bubnuoreka [JOK
11 C 7
TPOCHHE H CROHCTRA BemecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUSI
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbBIC TEJla 5 1 bubnuoreka [IOK
' U X B3aUMOJIeHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SIBIICHHS 6 1 15 bubmorera [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 C) 4
JICKTPOMATHITIAN MLy KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO 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
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https://m.edsoo.ru/7f4181ce

9 KUIIACC

KosaunuecTBo 4acos DJIeKTPOHHBbIE
No HaumenoBanue
(uudpossbie)
n/ | pasgenoBuTeM | Bcer | KoHTpoubH IIpakTnyeck
o0pa3oBaTte/ibHbIE
I NMporpamMmMbl 0 ble padoThI ue padoTsl
pecypchl
Paznea 1. Mexanun4yeckue iBJICHUSA
Mexanuueckoe
bu6mmoreka [{OK
JIBUJKEHUE U
1.1 10 1 https://m.edsoo.ru/7f41a
CIIOCOOEI €10
4a6
OITMCAHUS
Bzaumopeiicteu bubmorera [JOK
1.2 20 1 3 https://m.edsoo.ru/7f41a
€ Tell
4a6
3AKOHLL bu6moreka [IOK
1.3 10 3 https://m.edsoo.ru/7f41a
COXpaHCHHUS
4a6
Hroro mo pazmeny 40
Pa3nen 2. Mexann4decKue K0JIe0aHUA U BOJHEI
bu6moreka [IOK
Mexannueckue
2.1 7 3 https://m.edsoo.ru/7f41a
KOJIeOaHus
4a6
bu6moreka [IOK
Mexannueckue
2.2 8 1 3 https://m.edsoo.ru/7f41a
BOJIHBI. 3BYK
436
Hroro mo pazgeny 15

Pa3znes 3. DileKTPOMArHUTHOE 110JI€ M JIEKTPOMATrHUTHbIE BOJIHbI

DJIEKTPOMArHuT
bubnuoreka [JOK
HOE II0JIC U
3.1 6 2 https://m.edsoo.ru/7f41a
AIIEKTPOMArHUTH
4ab
bI€ BOJIHBI
Uroro no pazneny 6
Paznen 4. CBeToBble siBJeHHS
3aKOHEBI bu6mmoreka [JOK
4.1 pacnpocTpaHeHu 6 2 https://m.edsoo.ru/7f41a
s CBETa 4a6
JInH3eI B bu6mmoreka [JOK
4.2 ONTHYCCKUE 6 3 https://m.edsoo.ru/7f41a

puOOpHI

4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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Pasnoxenne bubmuoreka [IOK
4.3 0enoro cBeTa B 3 2 https://m.edsoo.ru/7f41a
CIICKTP 4a6
Hroro no pazgeny 15
Paznen 5. KBaHTOBBIE SIBJIEHUS
Hcnyckanue u bubnuorexa [JOK
5.1 TOTJIOIICHHUE 4 1 https://m.edsoo.ru/7f41a
CBETa aTOMOM 4a6
Crpoeriie bubmmorexa [{OK
5.2 P 6 1 https://m.edsoo.ru/7f41a
aTOMHOTO sijIpa
4a6
P r— bubmmoreka [{OK
5.3 P 7 1 https://m.edsoo.ru/7f41a
peaxiuu 426
Hroro no pazneny 17
Pa3nen 6. [loBTopuTe1bHO-00001IAI0 M MOTYJIb
[ToBTOpEHME N
0000meHmne bu6moreka [IOK
6.1 COJICpPIKaHHUS 9 2 https://m.edsoo.ru/7f41a
Kypca QU3HKH 32 4a6
7-9 kmacc
Hroro mo pazgeny 9
OBUIEE
KOJIMYECTBO
102 27
YACOB I10

I[TPOTPAMME



https://m.edsoo.ru/7f41a4a6
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YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYUEBHBIE MATEPHAJIBI JUIS YYAEHUKA
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bazoBblii ypoBenb. 9 kiacc. YueOuuk. M.: «M3natensctBo «IIpocBemenne.
2019.

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

1. ®usuka : 7-1 kiacc : 60a30BbIM YPOBEHB: METOAUYECKOE MTOCOOHE K YUCOHUKY
N. M. Ileperikuna, A. W. Banosa / O. A. Uepnukosa, C. H. 'manenkona, B. B.
KynpsiBeB. — 3-e usn., nepepad. — Mockaa : [Ipocsemenune, 2023. — 94, [1] c.
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