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1. HNOSACHUTEJIBHAA 3AIINCKA

[Iporpamma no ¢u3mKe Ha ypOBHE OCHOBHOI'O 00IIEr0 00pa30BaHMsI COCTaBIEHA Ha
OCHOBE MOJIOKEHU U TpeOOBaHUU K pe3ylbTaTaM OCBOCHHs Ha 0a30BOM YpOBHE
OCHOBHO 00pa3oBaTenbHON Mporpammel, ipeacraBieHHbix B I'OC 000, a takxe
c yuérom denepanpHoil pabouedt mnporpammbl BocnuTaHus U Konmeniuu
npenojaBanus yueoHoro npeamera «Ouznkay.
Copepxanue mnporpaMMbl 1o  (u3uMKe HampaBieHO Ha (OpMUPOBAHHE
€CTECTBEHHO-HaYyYHOW TI'PaMOTHOCTH OOYYarolIMXcs M OPraHu3alui0 HU3yYeHUs
(Gu3MKK Ha JeSITeNbHOCTHOW OCHOBe. B mporpamme mno ¢usuke yyuThIBaroTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzauuu TpedoBanuiik I'OC OO0 k
IJIAHUPYEMBIM JTUYHOCTHBIM U METANPEJAMETHBIM pe3yjbTaTaM 00yUYeHHs, a TaKXKe
MEXIIPEMETHbIE CBSA3U E€CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.
[Iporpamma no ¢u3MKe yCTaHaBIMBAET pacipenelieHne y4eOHOro mMarepuana o
rogaM oOydeHus (MO Kjaccam), MpeasiaraeT MPUMEPHYIO MOCIIeN0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
yuéTe BO3paCTHBIX OCOOEHHOCTEH 00yUYarOIIMXCSl.
[Iporpamma no ¢usuke pazpaboTaHa C HENbIO OKa3aHUS METOAMYECKOW MOMOIIU
YUUTENIO B CO3/IaHUU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.
®uznka ABIAETCA CUCTEMOOOPA3yIOUIUM JJIi €CTECTBEHHO-HAYYHBIX YUeOHBIX
PEIMETOB, MOCKOIbKY (PU3nUYeCcKre 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U SIBJICHUIA,
U3y4aeMbIX XUMHEH, OHoIoTrei, acTpoHOMHUeH U puznueckoit reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTHUHY MHUpa, MPEJOCTABIACT Hauboliee sSCHbIC
oOpasibl MPUMEHEHUSI HAYYHOTO METOJia TIO3HaHUS, TO €CTh CIoco0a MoTydeHus
JIOCTOBEPHBIX 3HAHUW O MUPE.
Onmna w3 THaBHBIX 3a7ad  (pusnueckoro oOpa3oBaHUS B CTPYKType oOIIero
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH H
MHTepeca K HayKe y 00y4Jarouuxcs.
N3yuyenune ¢us3nku Ha 0a30BOM YpOBHE IMPE/IOJIATaeT OBJIAJICHUE CIETYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTepU3YIOLUIUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

e HAy4HO OOBSACHSTDH SIBICHUS;

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

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJB30BATh  HAYy4YHBIE

JIOKa3aTeNbCTBA JJIsl TOJTYYEHHUS BBIBOIOB.

Lenu u3yyeHus: GU3NKA HA YPOBHE OCHOBHOT'O 00IIEro 00pa30BaHUs OMPECIICHBI
B Konnenmuu npenonaBanusi yue6Horo npenmera «dusuka» B 00pa3oBaTeIbHBIX
OpraHu3aLusaX Pocculickon denepanuu, peATU3YIOLINX OCHOBHBIE

oO1ieo0pa3oBareyibHble  IPOTrpaMMbl, YTBEpKIAEHHOW pemieHueM Kosieruu
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MunuctepcrBa npocBenienus Poccuiickoin denepanuu (IpOTOKOaA OT 3 nexadps
2019 r. No [IK-4BH).
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/IC 9THUX ueneﬁ nporpaMmsnl 110 (1)I/ISI/IK€ Ha YPOBHC OCHOBHOTO

O6IIICFO 06p330BaHI/ISI obecrieunBaeTcCs pCIICHUEM CIICAYIOIUX 3adaY.

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

NproOpETCHHEe YMEHHUW OINHCHIBATh U OOBSICHATH (DU3MUECKUE SBICHHS C
UCTIOIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

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

pa3BUTHE YMEHUH HaOIIONAaTh MPHUPOIHBIC SBICHUS M BBITIOIHATE OIBITHI,
nabopatopHble pabOTBl W  IKCIEPUMEHTANBbHBIE HCCIEIOBAHUA C
UCTIOJIb30BaHUEM U3MEPUTEIHHBIX TPHOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHpOpMaIruel (HU3NIEeCKOro COAEp>KaHus,
BKJIOUass UHPOPMAIIMIO O COBPEMEHHBIX JIOCTIKCHUSIX (DU3UKH, aHAU3 U
KPUTHYECKOE OlIEHUBaHUE NHPOPMAIIHH;

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

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

oOpa3oBanus oTBoauTCS 238 vacoB: B 7 kinacce — 68 acoB (2 yaca B HENEN0), B 8
KJlacce — 68 yacoB (2 vaca B Hezaento), B 9 knacce — 102 vaca (3 yaca B Heneo).



[Ipennaraemslii B mporpaMMe no (U3HKE MepevyeHb JabopaTopHbIX padoT U
OIBITOB HOCUT PEKOMEHAATENbHBIN XapaKTep, YUYUTENb JelaeT BbIOOP MPOBEICHHUS
7a00paTOpHBIX PAabOT M ONBITOB C YYETOM HUHAUBUAYAIBHBIX OCOOEHHOCTEH
oOy4aromuxcs, CUCKa 3KCIEPUMEHTANbHBIX 3aJaHui, MpeajaraeMblX B paMKax
OCHOBHOT'O F'OCYIapCTBEHHOI0 dK3aMeHa 10 (pU3HKe

2. COIEP) KAHUE OBYUYEHUSA
7 KIIACC

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

®uzuka — Hayka o mpupoie. SBineHus npupoasl. DuU3NUECKUE SABICHHUS:
MEXaHUYECKHE, TEIJIOBBIC, JICKTPUUECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBEIE.

Odusnueckue BeauduHbL. M3mepenue Qusndeckux BenuuuH. Duzndeckue
npubopsl. [lorpemHocTs u3MepeHuit. MexayHapoHas cucTeMa eIMHHUII.

Kak d¢wusuka wu Jpyrue ecTeCTBEHHbIE HAayKH HW3y4YalT MPUPOY.
EctecTBeHHO-HAY4YHBI METOJ| TMO3HAHUA: HAOJIOJEHHE, MOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIIBIKEHUE THIIOTE3, SKCIIEPUMEHT 10 MPOBEPKE THIOTE3, 0ObSICHEHHE
Habmonaemoro sBieHus. Onucanue GU3NUeCKUX SBICHUN C TOMOIIbIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHHUuYecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SIBIICHUSL.

2. ®usnueckre TpuOOPHI U TPOIEAypa MPSMBIX U3MEPEHUN aHATIOTOBBIM U
I (POBBIM MTPHUOOPOM.

Jlabopamopnuie pabomot u onvimot.

1. OmnpeneneHue LEHbI IeIEeHUs IKaJIbl U3MEPUTEIBLHOTO Mpubdopa.

2. H3mepeHue paccTosHUM.

3. U3mepenne 00bEMa KUIKOCTH U TBEPAOTO TEA.

4. OnpepneneHue pa3MepoB MaJIbIX TEJL.

5. M3Mmepenne Temmeparypbl NpU MOMOIIU >KUIKOCTHOTO TEPMOMETpa U
JaTYMKa TeMIEPaTyphl.

6. IlpoBenenue wuccleoBaHUS MO MPOBEPKE TUIIOTE3bI: AANBHOCTH MOJETA
IIapvKa, MyMEeHHOTO TOPU30HTAIBLHO, TEM OOJIbIIE, YeM OOJIbIIe BHICOTA
mycKa.



Paznea 2. IlepBoHaya/ibHbIE CBe/IeHHSI 0 CTPOCHHMH BellecTBA.

Ctpoenue BemecTBa: aTOMbl M MOJIEKYJbl, WX pa3mepbl. OIbITHI,
JIOKA3bIBAIOIIHAE TUCKPETHOE CTPOEHUE BEUIECTBA.

JIBm>kenne dactuil BemecTBa. CBsI3b CKOPOCTH JBMIKEHUS YACTHI[ C
Temreparypoil. bpoyHoBckoe nBwkenue, auddys3us. BzaumonelicTBue 4acTHIl
BEIIECTBA: MPUTXKEHNUE U OTTAIKUBAHHUE.

ArperaTHble COCTOSHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEH M TBEPABIX
(kpucTamindeckux) Teia. B3auMOCBSI3b MEXIy CBOWCTBaAMHU BEIIECTB B Pa3HbBIX
arperaTHhIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSTHUM BOJIbI.

Jemoncmpayuu.

1. HaGmronenune 6poyHOBCKOTO JIBUKEHUS.

2. Habmonenue nuddysun.

3. HaGmronenue  sBieHUM,  OOBACHAIONIMXCS  TPUTSIKEHUEM  WJIU

OTTaJIKUBAHUEM YACTHI] BEIIECTBA.

Jlabopamopnuie padbomot u onvimot.

1. OneHka JuaMeTpa aroMa METOAOM psAoB (C  HCIOJIb30BAaHUEM

dotorpaduii).

2. OnbITHI 110 HAOJIOJIEHUIO TETUIOBOTO PACIIUPEHUS Ta30B.

3. OmbITHI 110 OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIAPHOTO IPUTSHKEHHUS.

Pa3nea 3. /IBu:keHue u B3anMo/ieiicTBHeE TeJl.

MexaHnnueckoe IBUKEHHE. PaBHOMEpHOE M HEpPAaBHOMEPHOE JIBUKECHUE.
Cxopoctb. CpenHsisi CKOpOCTh NP HEPABHOMEPHOM [IBH)KEHUHU. Pacd€Tr mytu u
BPEMEHH JIBUKECHUSL.

SBnenue nHepuuu. 3aKOH MHEpLUUK. B3anmoaeicTBue Ten

KaK MPUYMHA U3MEHEHHUsI CKOPOCTHU JABUXKEHHUS Tel. Macca Kak Mepa MHEPTHOCTH
tena. [InotHocTh BemecTBa. CBsA3b MIIOTHOCTH C KOJIUYECTBOM MOJIEKYJI B €IUHUIIE
o0BEMa BelecTna.

Cuita Kak XapakTepucTuka B3aumonaeicTBus Ten. Cuiia ynpyrocTd W 3aKOH
I'yka. 3MepeHue cuiibl ¢ TOMOUIBIO IMHAMOMETpPA. SIBJIEHUE TATOTEHUS U CHJIA
TskecTd. Cuia TSKeCTH Ha Apyrux IuiaHetax. Bec tena. HeBecomocTs. Croxenue
CWJI, HAPABJIECHHBIX MO OJHOM mpsiMoil. PaBHOonelcTBytomas cui. Cuila TpeHUs.
TpeHne CKOIbKEHUS U TPEHUE MTOKOs. TpeHne B IPUPOAE U TEXHHUKE.

Jemoncmpauuu.

1. HaGmronenne MeXaHWUYECKOTO JIBIKEHUS TeTa.

2. M3MepeHne CKOpOCTH NPSMOJIMHEMHOTO JBUKCHUS.

3. HaGnromenue siBjeHUST HHEPIIUH.

4. HabGnroneHve U3MEHEHHS] CKOPOCTH IIPU B3aUMOJECUCTBUU TEI.



5. CpaBHEHHE MacC O B3aUMOJICHCTBHIO TEIL.
6. CrokeHHe CUI, HAaPABJIEHHBIX 110 OAHOU IPSIMOM.
Jlabopamophuie padomot u onvimot.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBMXKEHUS (IIapvKa B JKUJIKOCTH,
MOJIENIN AIIEKTPUYECKOr0 aBTOMOOMIIS U TaK Jiajee).

2. OmpezeneHue cCpeiHE CKOPOCTU CKOJBKEHHsS OpycKa WM ILIapuKa 0
HAKJIOHHOM IIJIOCKOCTH.
Omnpenenenue MIOTHOCTH TBEPIOTO Tela.

4. OmnbITHI, JIEMOHCTPUPYIOLIUME 3aBUCUMOCTH pacTskeHus (aedopmariimn)
NPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbl TPEHUSI CKOJBXKEHUSI OT
BEca TeJa U XapaKTepa COMPHUKACAIOLIUXCS TOBEPXHOCTEM.

Paspnen 4. JlaBineHue TBEPABIX TeJl, KUAKOCTEll U ra3oB.

Hasnenune. CriocoObl yMEHbBIIICHUS U yBEJIMUYEHUA AaBieHus. JaBneHue rasa.
3aBUCUMOCTh JaBJICHHs Tra3za OT 00bEéma, Temmeparypbl. [lepemaua naBneHus
TBEPABIMU TEJAMH, XUAKOCTIMU U razamu. 3akoH Ilackans. [lneBmartuueckue
MAaIIHbl. 3aBUCUMOCTb JABJICHHS KUIKOCTH OT TiIyOuHBL. ['HMapocrarnueckuii
napanokc. Coobiaromuecs cocynbl. [ 'uapaBinyeckie MeXaHu3MBbl.

AtMmocdepa 3emun u atmocdepHoe naieHue. [IpuuuHbBI CylecTBOBaHUS
BO3AyImHON 00osouku 3emiu. OmnbiT Toppuuemnu. M3mepenue arMochepHOTro
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO 1aBlIeHUs OT BHICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTO JTABICHUSI.

JlelicTBHE KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX Teso. BrITankuBaronias
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxomnaBanue.

Jemoncmpauuu.

3aBUCUMOCTD JIaBJICHUS T'a3a OT TEMIIEPaTYpHI.

[lepenayua naBieHUs )XKUJIKOCTHIO U TA30M.

Coobmaronyecst COCYIbI.

['mnpaBnnyueckuit mpecc.

[IposBnenne nericTBust aTMOC(HEPHOTO AABICHHS.

3aBUCHMOCTDH BBITAJIKUBAOIICH CHIIBI OT 00BEMA MOTPYKEHHON YaCTH Tela

Y IUIOTHOCTH >KUJKOCTH.

PaBeHCTBO BBITATKMBAIOIIEH CUIIBI BECY BHITECHEHHOM KUJKOCTH.

8. YcCJOBHE IIaBaHUs TEN: TNTABAHUE WK MOTPYKEHUE TEJ B 3aBUCUMOCTH OT
COOTHOIIICHUS TIJIOTHOCTEN TeJa U )KUIKOCTH.

S A T o I
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Jlabopamophuie padomot u onvimot.

1.

HccnenoBanue 3aBUCUMOCTHU Beca TeJla B BOJIE OT 00bEMA MOrPYyKEHHOU B
XKUJKOCTh YaCTHU TeNa.

Omnpenenenue  BBHITAJKUBAKOIIEH  CWIIBL, JIEUCTBYIOIIEM Ha  TEJoO,
NOTPYKEHHOE B KUIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUIIBL, IEMCTBYIOLIECH HA TEJIO
B KUJKOCTH, OT MaccChl Teja.

OnbITel, JEMOHCTPUPYIOIIME 3aBHCUMOCTH  BBITAJIKMBAIOLIEH  CHIIBL,
JEHUCTBYIONIECH HA TEJIO B )KUJKOCTH, OT 00bEMA MOrPYKEHHON B KUJKOCTh
YacTH Tela U OT INIOTHOCTH KUAKOCTH.

KoncTpynpoBanne apeoMerpa WM  KOHCTPYHPOBAaHHME JIOOKH U
orpezeieHue e€ rpy30n0AbEMHOCTH.

Paszpnen S. PaGora u MOIIHOCTB. DHEprusi.
Mexannyeckas pabora. MoOLIHOCTb.

[IpocTbie MexaHU3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio
paBHOBecHs pbryara. [IpuMeHeHne npaBuia paBHOBECHS pblyara K 0JI0Ky. «30710TO€
npasuio» mexanuku. KIIJ] mpocteix Mexanu3zMoB. IIpocTbie MexaHU3MBI B OBITY U
TEXHUKE.

Mexannueckass dHeprus. KuHeTmyeckass W NOTEHIMAlIbHAs dSHEPIUs.
[IpeBpaiieHne 0JHOTO BUJIa MEXAaHUYECKOW YHEPTUH B IPYTrOM. 3aKOH COXPAHEHUS
SHEPIUM B MEXaHUKE.

Jemoncmpauuu.

1.

[IprMepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnuie padbomot u onvimot.

1.

Omnpenenenue pabOThI CUIIBI TPEHUS MIPU PABHOMEPHOM JIBIKCHHH TeJa 10
TOPU30HTAIIBHON MOBEPXHOCTH.

HccnenoBanue ycioBui paBHOBECHS pblyara.

N3smepenne KII/] HakIOHHOM INIOCKOCTH.

N3ydenne 3akoHa COXpaHEHHSI MEXAHUYECKON SHEPIUU.

8 KUIIACC

Pa3nen 6. TensioBble siBJIEHHUS.

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO--KUHETUYECKOM TEOPUM CTPOCHUS
BemiecTBa. Macca W pa3mepbl aTOMOB W MOoJIeKyd. OMNbITHI, MOATBEPXKIAIOIINE
OCHOBHBIC MOJIOKEHHS MOJICKYJISIPHO-KMHETUUECKOU TCOPHH.



Mopenu TBEPIOro, >KHIKOTO M Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammmueckue u amopdusie tena. OObsiICHEHUE CBOMCTB ra3oB, >KHJIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHUU MOJEKYISAPHO--KUHETUYECKON TEOPUMU.
CmaunBaHN€ U KalWJUISIPHBIE SIBJIEHUA. TEIIOBOE paCIIMPEHNE U CIKATHE.

Temneparypa. CBs3b TeMmepaTypbl CO CKOPOCTBIO TEILIOBOI'O JBHXKEHUS
yactull. BuyTpenusis sHeprus. CnocoObl H3MEHEHUSI BHYTPEHHEW SHEpruu:
TEIUIoNEepeaaya U coBepilueHue padoTel. Buabl Temnonepenayn: TEIONPOBOIHOCTD,
KOHBEKIIMS, U3ITyYCHHE.

KonuuectBo TemnoTsl. YaenbHass TEIUIOEMKOCTh BellecTBa. TeriooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHeHHE TeruioBoro OanaHca. [lnaBnenue
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIJIOTA ILJIABJICHMUS.
[TapoobOpazoBanue u konnencauus. Mcnapenuwe. Kunenuwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TeMIEpaTypbl KHUIEHUS OT aTtMoc(hepHOro
JABJICHUS.

BnaxHocTbs Bo3yxa.

DOHeprus TOIUIMBA. Y IeJIbHAs TEIIOTa CTOPAHUS.

[Tpuniuner padotel TeroBbix nsurateiedt KIIJ[ TtermmoBoro aBuratesns.
TennoBele IBUTATENN U 3aLIMTa OKPYKAIOWIEH CPEJIbI.

3aKOH COXpPaHEHHUs U IPEBPALICHUS YJHEPTUHU B TEIUIOBBIX IIPOLECCAX.

Jemoncmpayuu.

1. HaGmronenne 6poyHOBCKOTO JIBUKEHUS.

2. Habmonenue nuddysun.

3. HaGmroneHue siBICHHUI CMauyuBaHKS U KaIMIJUIIPHBIX SBJICHUH.
4. HabGnroneHue TeIIoBOTo pacIupeHHsl TEl.

5. V3MeHeHue naBiieHHWs Traza MpH U3MEHEHWH O0bEMa M HarpeBaHUM WIIH
OXJIAXKJICHHU.

[IpaBuia u3MepeHus: TeMIepaTyphl.

Bunpr Terionepenayn.

OxJta’kIeHUE TIPH COBEPIICHUH PabOTHI.

HarpeBanwne npu coBepiieHn paboThl BHSITHUMH CHUIIAMHU.

10. CpaBHEHHE TEMIOEMKOCTEN pa3TUYHbIX BEIIECTB.

11. HaGmaronenue kumnenus.

L © N o

12. HaGmroieHre oCTOSTHCTBA TeMIIEpaTyphl IIPH TUTABJICHUH.

13. Mogenu TEIIOBBIX ABUTATEICH.

Jlabopamopnwie padbomot u onvimol.

1. OmnbITH IO OOHAPYKEHUIO ICHCTBUS CHII MOJIEKYJIIPHOTO MPUTSIKCHHUS.
2. OmpITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WIIM caxapa.



3. OnpITel O HAOIOEHUIO TEIJIOBOTO PACIIMPEHMS Ta30B, KXKHUJIKOCTEH U
TBEPIBIX TEIL.

4. OmpejneneHue JaBlICHUs BO3yXa B OaJUIOHE HITTPUIIA.

OnbIThl, JAEMOHCTPUPYIONIME 3aBUCHUMOCTH JABIICHUS BO3AyXa OT €r0
00bEMa U HArpEeBaHUS WIN OXJIAXKICHUS.

6. IIpoBepka rumnoTe3bl JIMHEHHON 3aBUCUMOCTH JTMHBI CTOJIOMKA JKUJIKOCTHU

B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.
7. HabGmionenue wu3MEHEHUsT BHYTPEHHEW OHHEpPruM Tejla B pe3yJbTare
TerIonepe1auu U paboThl BHEITHUX CHIIL.

8. HccnenoBanue sBJICHHS TEMJIOOOMEHA MPH CMENIMBAHUM XOJIOJHOW U

ropst4ei BOJBI.

9. OmpenenieHUe  KOJWYECTBA  TEIUIOTHI, MOJYYEHHOTO BOJOM  TIpHU

TEMJI000MEHE C HArPEeThIM METAJUIMYECKUM LIUJIUH]IPOM.

10. OnpeienieHne yieibHOM TEIIIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npoiiecca uCapeHus.

12. OnpeeneHre OTHOCUTENBbHOM BIAXKHOCTH BO3/1yXa.

13. OnpeneneHue yieIbHON TEIIOTHI TJIABJICHUS JIbJIA.

Paznen 7. Jinekrpuyeckre 1 MATHUTHBIE SIBJICHUS.

Onektpu3auust Ten. /[[Ba ponma snekTpuyeckux 3apsanoB. BzammopelictBue
3apspKeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHCTBHS
3apsHKEHHBIX TE OT BEJIMYHMHBI 3apsI0B U PACCTOSHUS MEXKY TEJIaMu).

Onektpuueckoe mnozie. Hanpssk€HHOCTh 3nekTpuueckoro mnods. IlpuHuun
CYIEPIO3ULIUU IEKTPUUECKUX MMOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsgoB. DIEMEHTAPHBINA SJCKTPUUECKUN 3apsl.
Ctpoenne aroma. IIpoBOJHMKM W  JHUDJIEKTPUKU. 3aKOH  COXpaHCHMS
ANEKTPUUYECKOTO 3apsia.

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
HNcTOouHMKM TOCTOSHHOTO TOKa. JIeMCTBHUS SJIEKTPUYECKOTO TOKa (TEIIoBOE,
XUMUYECKOE, MAarHUTHOE). DIIEKTPUUYECKHUM TOK B KUJKOCTAX U razax.

Onektpuueckass 1enb. Cunma  Toka.  DIEKTPUYECKOE  HAIpsKEHHE.
ConpoTuBieHUEe MPOBOJHUKA. Y ICIBHOE COMPOTHUBIICHUE BellecTBa. 3akoH Oma
s ydactka uend. [locienoBarenpHoe U apaijieIbHOE COEUHEHUE TPOBOJHUKOB.

PaGota ® MOMmMHOCTH dIeKTpUYecKOro Toka. 3akoH J[xoymsa—Jlenna.
DNEKTPUYECKUE e U MOTPEOUTENH IIEKTPUIECKOM sHeprun B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctostHHBIE MarHuTHL. B3anMonecTBUE NOCTOSTHHBIX MAarHUTOB. MarHuTHoe
nosie. MaruutHoe mnosne 3eMiIM W ero 3HauyeHue i Ku3Hu Ha 3emie. OnbIT
Opcrena. MarauTHOE MoJIe AIEKTPUUECKOro ToKa. [IpuMeHeHue 3J1eKTpOMarHuToB



B TEXHUKE. J[€ICTBHE MarHUTHOT'O MOJISI HA IPOBOJHUK C TOKOM. DIEKTPOABUTATEND
IIOCTOSIHHOTO  TOKa. [cmosb3oBaHWE  DIIEKTpOABHUIraresled B  TEXHMYECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

Omnertel @apanes. SABnenue sanekTpoMarHuTHOM MHAYKIMK. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CniocoOb1 MOJTy4YEHUS AIEKTPUUECKOU SHEPTUH.
DNEeKTPOCTAaHIIMU Ha BO3OOHOBIISIEMBIX UCTOYHUKAX SHEPTHUU.

Jemoncmpayuu.
DJIeKTpU3alus Te.
JIBa pojia 3JIEKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
YCTpPOUCTBO U IEMCTBUE IIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] MHTYKIIUA.
3aKOH COXpaHEHUS JICKTPUUECKUX 3aps0B.
[TpoBOTHUKH ¥ AUBIEKTPUKH.
MoenupoBaHue CUIIOBBIX JIMHUHM 3JEKTPUYECKOTO MOJIS.
M CcTOYHMKH TTOCTOSSHHOT'O TOKA.
JIeHlcTBUA DIIEKTPUUYECKOTO TOKA.
. DNEKTPUYECKUI TOK B )KUIKOCTH.
. ['a30BBbIi1 pa3ps.
. I3MepeHue cuiibl TOKa aMIepMeTPOM.
. I3MepeHue 37eKTPUIECKOTO HAPSKEHUS BOJIbTMETPOM.
. PeocTaT 1 Mara3uH COpOTUBIICHUH.
. B3aumoielicTBHE NOCTOSSHHBIX MarHuTOB.
. MonenupoBaHre HEBO3MOXKHOCTH Pa3/ICJICHUS MTOJII0COB MarHuTa.
. MonenupoBaHre MarHUTHBIX TOJIEN MOCTOSIHHBIX MarHUTOB.
. OnwIT Dpcrena.
. MarnuTtHoe noJjie Toka. DJIEKTPOMAarHuT.
. JIeicTBME€ MarHUTHOIO TOJIA HA MPOBOJHUK C TOKOM.
. DNEKTPOJBUTATEIb MOCTOSHHOTO TOKA.
. UccnenoBanue siBIeHUA 3JIEKTPOMAarHUTHOW WHIYKIIHUH.
. OnwiTel Dapanes.
. 3aBUCHMOCTh HAIlpaBJICHUS WHAYKIMOHHOTO TOKAa OT YCJIOBUW €ro
BO3HUKHOBCHHUS.
25. DJIEKTpOTeHEPaTOp MOCTOSHHOTO TOKA.

L 0o N ok W RE
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Jlabopamopnwie padbomot u onvimot.
1. OmpITBI 1O HAOMIOMCHUIO DJICKTPU3AIMKA Tel WHAYKIMEH W TIpH
CONPUKOCHOBEHUH.
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HccnenoBanue IOEUCTBUS DIIEKTPUYECKOrO II0J1 HA IPOBOJHUKHA U
TUAIIEKTPUKH.

COopka u npoBepka pabOThI JIEKTPUUECKOMN 1IETH MOCTOSHHOTO TOKA.
W3MmepeHue 1 peryiupoBaHue CUJIbl TOKA.

N3mepeHue u perynupoBaHue HaMPsKEHUS.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, MAYIIETO 4Y€pe3 pe3UCTOp, OT
COMPOTHUBJICHUS PE3UCTOPA U HAIIPSDKEHUS Ha PE3UCTOPE.

OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb 3JIEKTPUUYECKOTO

10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

CONPOTHUBIICHUSI TMPOBOJHUKA OT €ro JJIMHBI, IUIOWAJH MONEPEYHOTO
CEYEHUs U MaTepHaa.

IIpoBepka mpaBuia CHOXKEHUA HANPSKEHUH TIPU TOCIEA0BATEIHLHOM
COEJIMHEHUU JIByX PE3UCTOPOB.

IIpoBepka mpaBwiia Uisi CWIbl TOKA MPU TNAPAJICTBHOM COCIUHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIYILIETO YePe3 PE3UCTOP.
Onpenenenue MOIIHOCTH  3JEKTPUYECKOIO TOKA, BBIAEISAEMOW Ha
pe3ucTope.

NccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYLIETO 4Y€pe3 JAaMIIOYKY, OT
HaIpSKEHUS Ha HEH.

Onpenenenue KII/ narpeBatens.

HccnenoBanre MarHUTHOTO B3aUMOJEHCTBUS TOCTOSTHHBIX MarHUTOB.
N3yyenue MarHuTHOTO MOJISL MOCTOSTHHBIX MAarHUTOB MPU UX 00bETUHEHUN
U pa3JeICHUN.

HccnenoBanue neicTBUSA 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJNIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aMMOJEHCTBUS
KaTYLIKH C TOKOM U MarHuTa OT CUJIbl TOKA U HAIIPaBJIEHHUS TOKA B KaTYIIKE.
N3ydenune 1eicTBrsi MArHUTHOTO MOJISI HA IPOBOJHUK C TOKOM.
KoHcTpynupoBanue u nzydenue paboThl JJIEKTPOABUTATEIIA.

Nsmepenne KII/] anekTpoaBurarebHOM yCTAHOBKH.

OneITEl 1O HKCCIEIOBAHUIO SIBJICHUS AJIEKTPOMArHUTHON WMHIYKIUU:
UCCIICIOBAaHNE W3MEHEHUW 3HAYEHUsS W HaINpPABJICHUS HHAYKIHOHHOTO
TOKA.

11



9 KJIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABmKeHHe. MarepuanpHas Touka. Cucrema OTCU€TA.
OTHOCUTENBPHOCTh MEXAaHUYECKOIO JBHXKEHHs. PaBHOMEpHOE NpAMOJIMHENHOE
nBrxeHne. HepaBHOMepHOe mpsimosinHeHOEe nBHkeHHE. CpenHsass 1 MTHOBEHHAs
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenune. PaBHOyckopeHHOe mpsiMojinHelHoe JBuxkeHue. (CBoOomHOE
nagenue. OnbiTel ['anumes.

PaBHOMepHOE ABMkKEHHE MO OKpY>KHOCTH. Ilepron m wactora oOpaleHus.
JIuneliHas u yrioBasi CKOpocTu. LIeHTpocTpeMUTENBHOE YCKOPEHUE.

ITepseiit 3akoH Herotona. Bropoit 3akoH Herorona. Tperuit 3akoH HproTroHa.
[IpuHOHKN CyNEepIIO3UIUHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cusa TpeHMs: Chiia TPEHHUS CKOJbKEHUs, CUja
TPEHUS MOKOS, IPYTrue BUAbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nafgeHud. JBmkenue mianer Bokpyr Connua. IlepBas kocmuueckasi CKOPOCTb.
HesecomocTs u neperpys3ku.

PaBHOBecue marepuaibHOM TOYKU. AOCONMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPIOTO TeNa C 3aKPEIUIEHHON OChIO BpaleHus. MomeHT cuibl. LIeHTp TsxecTH.

Nmnynec Tena. M3meHenune ummynbca. UMnynbe cuibl. 3aKOH COXpaHEHUs
UMITyJIbCca. PeakTuBHOE IBUKEHUE.

Mexanudeckass pabota ¥ MOIIHOCTh. PaboTa cuil TSKeCTH, YNPYrocCTH,
tperusi. CBsi3b dHEPruu U padotel. [loTeHIManbHAas SHEPTUs Tea, MOJIHIATOrO HaJ
MMOBEPXHOCTHIO 3eMiu. [loTeHIIMabHas SHEPTUS C:KAaTOM NMpYKkuHbL. KnHeTnueckas
sHeprus. TeopeMa O KHHETUYECKOW SHEPIUU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPTHH.

Jemoncmpauuu.
1. HaGmronenne MeXaHWYECKOTO ABUKCHHS Te€Ja OTHOCUTEIHHO Pa3HBIX TEI
OTCYETA.

2. CpaBHeHHME MyTE€d W TPACKTOPUM [BUKEHUS OAHOTO M TOTO XK€ Tela
OTHOCHUTEJIBHO PA3HBIX TEJ OTCUETA.

N3Mepenune CKopoCTH U YCKOPEHUS MPSIMOIUHEUHOTO IBUKEHHS.
HccnenoBanne npu3HaKOB PABHOYCKOPEHHOTO JBHKCHUS.

HaGmronenne nBrkeHHs Tea Mo OKPY>KHOCTH.

HabGmronenrne MexaHU4eCKuX SBICHUM, TPOUCXOSIINX B CUCTEME OTCUETa
«Tenexka» rmpu e€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (PU3UKHU.

o v ok~ w
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10.
11.
12.
13.
14.
15.
16.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MAacChl Tela U JCUCTBYIOIIEH Ha HETO
CHJIBL.

HaGmronenue paBeHCcTBa CHII TPU B3aUMOJEHCTBUN TEN.

N3meHeHne Beca Tena npu yCKOPEHHOM JBHKECHHM.

ITepenaya umitynbca Ipu B3aUMOJEHCTBUU TEIL.

[IpeoGpa3zoBaHus SHEPTUH NTPU B3AUMOJICUCTBUU TEN.

CoxpaHeHne UMIyJIbca PU HEYIIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre UMITyJIbca MPU a0COIOTHO YIIPYTOM B3aUMOICHCTBUM.
HaGnionenre peakTUBHOTO JIBHXKEHHUS.

CoxpaHeHre MeXaHUYEeCKOM HEepruu Npu CBOOOIHOM NaJACHHUH.
CoxpaHeHne MEXaHMYECKOM SHEPIUU MPU JBHKEHHUH TeNa NOJ IEHCTBUEM
PY>KUHBI.

Jlabopamopnuvie padbomot u onvimot.

1.

10.

11.

KonctpyupoBanue Tpakra Jjisi pa3roHa U JajbHEUIEro PaBHOMEPHOIO
JIBUYKCHUS TIIApUKa WA TEICHKKH.

OnpeneneHue CpeaHEd CKOPOCTU CKOJBXKEHMsSI OpycKa WM JIBHKCHUS
IIapyKa 1Mo HaKJIOHHOM TIJIOCKOCTH.

OnpeneneHue yCKOpPEHHsI Tejla TPU PABHOYCKOPEHHOM JIBUKEHUU TIO
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHU NPHU PaBHOYCKOPEHHOM
JBUKEHUU 0€3 HAa4aJIbHOM CKOPOCTH.

[IpoBepka ruMOTE3bl: €CIM TpPU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAYaJIbHOM CKOPOCTU IYTH OTHOCSTCS KakK psjJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBUCUMOCTA CHJIBI TPEHHS CKOJBKEHHS OT CHJIBI
HOPMAJILHOTO JIaBJICHMUS.

Omnpenenenue kKodphUIIMEHTA TPEHUS CKOJBXKEHUS.

Onpenenenue KECTKOCTU NMPYKUHBI.

Omnpenenenne pabOThI CUIIBI TPEHUS TIPU PABHOMEPHOM JIBIDKCHHH Teja 110
TOPU30HTAIBHOU MMOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YOPYrOCTH TMpU TOABEME TIpy3a C
UCIIOJIb30BaHUEM HETIOJIBIKHOTO Y TTOJIBHYKHOTO OJIOKOB.

N3ydeHne 3akoHa COXpaHEHUs SHEPTHUU.

Pazagen 9. Mexanuueckue Koj1e0aHUs U BOJIHBI.

Konebarensnoe nemxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHMIA: TIEpUOI,
4acToTa, aMIUIATYy1a. MaTtemMaTrndecKuil U NMpyKUHHBIM MasTHUKU. [IpeBpaiieHue
SHEPIUM NpH KOJIeOATETIBHOM JIBUKEHUU.
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3aryxaromue — koneOaHud.  BolHyXIeHHble — KoneOanus.  Pe3oHaHc.
Mexannyeckue BoJiHbL. (CBOWCTBa MEXaHWYECKHX BOJH. [IpoposibHble U
[ONEpEeYHbIE BOJIHBL. JlnMHA BONHBI M CKOPOCTh €€ pacHpOCTPAHEHUS.
Mexannyeckue BOJIHBI B TBEPAOM TeJI€, CCHCMUYECKUE BOJIHBI.

3Byk. I'poMkocTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHppa3Byk u
YJIBTPA3BYK.

Jemoncmpayuu.

1. HaOmronenne konebGaHuil Ten MOJ IEUCTBUEM CHJIBI TSIKECTH WU CHUJIIBI
YIPYTOCTH.
HaGmonenne konebanuii rpy3a Ha HUTH U Ha TPYKUHE.
HaGmionenrie BIHYXICHHBIX KOJIEOAHUN U pe30HaHca.
Pacnipoctpanenue mpo10JIbHBIX U MOMEPEYHBIX BOJH (Ha MOJEIH).
HaGmronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI.
AKYCTUYECKHI pE30HAHC.
Jlabopamopnuvie padbomot u onvimot.
1. OmpeneneHue YacTOThl M TEpUoJia KoJieOaHWM MaTEeMaTUYeCKOro

o vk w N

MasTHHUKA.
2. OmnpenesieHre 4acTOTHI U NIEpHO/Ia KOJIeOaHUH TTPY>KMHHOTO MasTHHKA.
3. HccnenoBanue 3aBUCUMOCTH TepHUoja KOJeOaHUN MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. VccnenoBaHue 3aBUCMMOCTH TEpHOJIa KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBHUCHUMOCTH TEpHoJa KojeOaHuil rpy3a, MOJBEIIEHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITHI, JIEMOHCTPUPYIOUIUE  3aBUCUMOCTh  IMEepUOAa  KoyieOaHUU
IPYKUHHOTO MasATHUKA OT MAcChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
7. M3mepeHue ycKoOpeHusi CBOOOTHOTO TMaIeHUSI.
Paznen 10. Di1eKTpOMarHMTHOE 10JI€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DONEeKTPOMArHUTHOE  MOJie.  DJIEKTpOMarHuTHble  BoJHBL.  CBoiicTBa
ANEKTPOMArHUTHhIX BOJH. Illkama »ieKTpOMarHUTHBIX BOJIH. Fcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJIs COTOBOM CBSA3U.
DOneKkTpoMarHuTHas npuponaa ceera. CkopocTh cBeTa. BoaHOBBIE CBOMCTBA
CBeTA.
Jemoncmpauuu.
1. CBolcCTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOWCTBA CBETA.
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Jlabopamophuie padomot u onvimot.
1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOUIBHOTO
TenedoHa.

Paznen 11. CBeToBbl€e sIBJICHUS.

JlyueBas  Mmopmenbp  cBera.  Mcroynukum — cera.  IIpsaMonuHeinHoe
pacnpoctpanenue cBeta. 3atMeHusa ConnHua u Jlynsl. Otpaxenue cera. [lnockoe
3epKajio. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenune cBeta. 3akoH TmperaomieHUs cBeta. l[losHoe BHyTpeHHEe
OTpaXeHue cBeTa. VCcnonb30BaHME TOJTHOTO BHYTPEHHETO OTPaXEHUs B
ONTUYECKUX CBETOBOJAX.

JIunza. Xon nyyent B muH3e. OnTudeckas cuctema (poroarapara, MUKPOCKOTIA
u Teneckona. ['na3 kak ontuyeckas cuctema. biiM3opykocTh U JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnektp. OmnbiTel HetoToHa. CroxkeHue
CIIEKTpaJbHbIX LIBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[IpsAmMosHEHHOE pacpOCTPaHEHUE CBETA.

OTtpaxkeHue cBera.

[Tonyyenue n3zo0paxeHni B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3epKajax.

[Ipenomiienue caera.

Onrtryeckuil CBETOBO/I.

Xop ydelt B coOuparoiiei JuH3e.

XoJ JIyueu B pacCEeHBarOIIEH JIMH3E.

[TomyueHnne n300pa>keHHU C TOMOIIBIO JTHH3.

[TpuHuun necTBus ¢goTtoarnmapaTa, MUKPOCKOIIA U TEJIECKOTIA.

10. Monenb riasa.

11. Paznoxxenue 6emoro cBeTa B CIEKTP.

12. [lomy4yenue 6enoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamophuie pabomot u onvimot.

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

2. W3yuenue xapakTepuCTUK M300paXEHUS MIPEIMETa B INIOCKOM 3epKale.

L O Nk WD

3. HccrnenoBanue 3aBUCUMOCTH yTJia MIPEJIOMIJIEHUSI CBETOBOIO Jiy4a OT yria
NaJIeHUs Ha TPAHULIE «BO31YX—CTEKIIO».

4. Tlomydenne N300paKeHUM C IOMOIIBIO COOUPAIOIIEH JIMH3BI.
Onpenenenue (HOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI cCOOMparouen
JIUH3BL.

6. ONBITHI IO PA3I0KEHUIO OEJIOTr0 CBETA B CIEKTP.
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7. OnbITHl IO BOCHPHUATHIO I[BETA MPEAMETOB MPHU UX HAOIIOJIECHUM Yepe3
LIBETOBbIE (PUIIBTPHI.

Paznen 12. KBaHTOBBIE SIBJICHUS.

Omneitel Pesepdpopna v minanerapHas Mojenb atoma. Mogens atoma bopa.
Hcnyckanue u norjoiieHue ceera aromoM. KBaHThl. JInHeyaThie CIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- 1 raMma-uznydeHus. CTpoeHHe aTOMHOIO
anpa. HykimoHHas wmoxaens aroMHoro sapa. HMsorombsl.  PagmoakTtuBHBIE
npespaiienusd. [lepuoa nonypacnaga aTOMHBIX siEp.

SnepHble peakuuu. 3aKOHBI COXpPAaHEHUS 3apsAJOBOTO U MACCOBOTO YHCET.
DOHeprusi CBsi3M aTOMHBIX sjep. CBsi3b Macchl W 3Hepruu. Peakumu cuHTE3a U
nenenus siaep. Uctounuku sueprun CoHIA U 3BE3.

Anepnas sHepretuxa. J[eMCTBUS pPaJMOAKTUBHBIX H3JYYCHUN Ha JKUBBIC
OpraHU3MBbl.

Jemoncmpayuu.

1. CnekTpbl U3yYEHUS U MOTIJIONIECHUS.

2. CrnekTpbl pa3InyHbIX Ta30B.

3. Cnekrtp Bomopoja.

4. HaOmonenue TpexoB B kamepe BuiibcoHa.

5. PabGota cuéTunka HOHUZUPYIOUIUX U3ITYUCHUH.

6. Peructpanus uznyyeHus NpUpOAHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHnue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3ITyUYEHUSI.

2. HccrnenoBanue TpPEKOB: W3MEPEHHUE IHEPIUU YaCTULBI 10 TOPMO3HOMY

nyTH (1o pororpadusm).

3. U3mepenue paanoakTUBHOTO (OHA.

IToBTOPUTEIBLHO-00001IAKO I MOTYJIb.

[ToBTOpUTETHEHO--0000IIAIONNI MOYITH IPEIHA3HAYEH JIJIsi CUCTEMAaTHU3aI|H
1 00001IIeHUS TPEAMETHOTO COACPIKAHUS U OIBITA IEATETLHOCTH, TPUOOPETEHHOTO
Py U3YYCHHH BCEro Kypca (U3MKH, a TakKe ISl MOATOTOBKM K OCHOBHOMY
rOCYy/IapCTBEHHOMY SK3aMEHy MO (pu3uke sl 00yJaronmxcs, BBHIOPABIIUX 3TOT
y4eOHBIH peaMer.

[Ipy “3ydyeHHU JAHHOTO MOJYJISI PEANTHM3YIOTCS U CUCTEMAaTU3UPYIOTCS BHUJIbI
JESTEIHPHOCTH, HA OCHOBE KOTOPBIX O0ECIEUUBACTCS JOCTHKEHUE MPEAMETHBIX U
METANpeIMETHBIX  IJIAHUPYEMBIX  Pe3ylbTaToB  OOydeHus, QopMupyercs
€CTECTBEHHOHAy4YHasl TPaMOTHOCTh: OCBOEHHE HAYYHBIX METOJIOB HCCIIETOBaHUS
SBIICHUA TIPUPOABl M TEXHHWKH, OBIAJCHUE YMEHUSMH OOBACHATh (HU3UUIECKUE
SABJICHUSI, TPUMEHSS TOJIyYCHHbIE 3HAHMS, pellaTh 3aJadyd, B TOM YHCIE
KaueCTBEHHBIE U AKCIIEPUMEHTAIBHBIE.
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[IpyHIMNIHANBHO AEATENBHOCTHBIM XapaKTeP JaHHOTO pa3/ielia peain3yercs 3a
CYET TOro, UTO OOYYAIOIIHUECs BHITIOJIHSIOT 3aJJaHUs, B KOTOPBIX UM IIpeajiaraeTcs:
Ha OCHOBE [IOJYYEHHBIX 3HAHUW pacmo3HaBaTh U HAYYHO OOBICHATH
dbu3nYecKue sIBJICHUS B OKPY KaIOIIeH IPUPOJI€ U MOBCETHEBHOM KU3HH;
UCII0JIb30BaTh HAYYHBIE METOJIbl HCCIIeA0BaHUs (DU3NYECKUX SIBIICHUH, B TOM
YHUCIIEe 1S IPOBEPKU TUIIOTE3 U MTOJYYEHUS TEOPETUUECKUX BBIBOOB;
OOBSICHSITh Hay4YHbIE OCHOBBI HAM0OJIE€ BaXXHBIX JIOCTHKEHUM COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, ITPAKTAYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUU HA OCHOBE 3aKOHA MPEBPALIECHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB
SHEPTUMU.

3.IIJIAHUPYEMBIE PE3YJbTATHI OCBOEHUS IMPOIPAMMBI IO ®U3UKE
HA YPOBHE OCHOBHOI'O OFIIIET'O OGPA3OBAHUSA

N3yuyenue ¢u3nku HA ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBICHO

Ha JIOCTHKEHUE JIMYHOCTHBIX, METAMPEIMETHBIX M TIPEAMETHBIX 00pa30BaTEIbHBIX

PE3yJIbTATOB.

B pesynbpraTe nzyueHus pu3MKu Ha ypOBHE OCHOBHOTO 00IIero 00pa3oBaHUs

y oOyuaromierocsi OyayT copMUpOBaHbBI CIEAYIOMINE JIUYHOCTHBIE PE3YyJIbTaThl B

YacTHu:

e 1) IATPUMOTHYECKOT0 BOCTIMTAHMS:

e — MIPOSABICHUE UHTEPECA K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM
bu3uIeCcCKON HAYKH;

e — IICHHOCTHOE OTHOIICHHE K JOCTUKEHUSIM POCCHUCKUX YUEHBIX--(DU3UKOB;

e 2) rpaskIaAHCKOIO0 M JYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e — TOTOBHOCTH K aKTUBHOMY YUYacCTHIO B 00CYXI€HUH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JTOCTHKEHUM
buzuky;

e — OCO3HAaHHE BAXHOCTH MOPAIBHO--3THUUECKUX MHPUHLUIIOB B AECATEIbHOCTU
Y4EHOI0;

e 3)dCTETHYECKOr0 BOCTIUTAHUSI:

e — BOCIPHUSITHE ICTETHYECCKUX KA4YEeCTB (PU3MUECKOW HAYyKU: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOrOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

e — OCO3HaHHWE IEHHOCTH (U3MYECKOW HAYKH KaK MOIIHOTO HWHCTPYMEHTa
MO3HAHUS MHUPA, OCHOBBI PA3BUTHSA TEXHOJOTHM, BaXXHEHMIIEH COCTAaBISIOLIECH
KYJbTYpBbIL;
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— pa3BUTHE HAy4YHOH JFO003HATEIBPHOCTH, WHTEpEca K HCCIEI0BATEIBCKOM
NeSATETHHOCTH;

5) ¢opvupoBanusi  KyJAbTYpbl  30POBbSI M  SMOIMOHAJIBLHOIO
0J1aronosIy4us:

— OCO3HaHWE IIEHHOCTH Oe30macHOro o0pa3a KU3HU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHUpPE, BaXKHOCTH TMpaBWJ OE30MacCHOr0 IOBEJACHUS Ha
TPAHCIIOPTE, Ha JIOpOraxX, ¢ AJICKTPUYECKUM U TEIJIOBBIM OOOpPYIOBAHHEM B
JIOMAIITHUX YCJIOBUSX;

— cOopMHUPOBAaHHOCTH HaBbIKa pedICKCHH, TPU3HAHUE CBOETO IIPaBa Ha ONITHOKY
U TaKOTO K€ MpaBa y JAPYroro 4eioBeKa;

6) Tpy10BOI0 BOCIIMTAHMS

— AKTHBHOE ydYacTHE B PCIICHUM MPAKTUYSCKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeIbHOW  OpraHu3alud, TropoAa, Kpas) TEXHOJIOTHYCCKOH |
COIMAJIbHOM HAMPaBJICHHOCTH, TPEOYIONTUX B TOM YHCIIC U (DU3UICCKUX 3HAHUIA;
— WHTEPEC K MPAKTUICCKOMY M3yUYEHHUIO MPO(ECCHid, CBI3aHHBIX C (PU3HKOM;

7) 3KOJIOTHY€eCKOT0 BOCTIUTAHMS:

— OpHUEHTaIs Ha NMPUMCHCHHE (HU3UYCCKUX 3HAHWH JJIS pelIcHUs 3aaad B
00JaCTH OKpY’KaloIlllel Ccpebl, IUIAHUPOBAHUS TOCTYNKOB M OIICHKH WX
BO3MOKHBIX TIOCIIEJICTBUH ISl OKPY>KAIOIIEH Cpeibl;

— OCO3HaHHE TINOOATBLHOTO XapakKTepa IKOJOTHYECKUX MpOoOJIeM U IMyTel ux
pElIeHHUS;

8) aganTanum K M3MEHSIIOIIMMCH YCJOBHSIM CONMAJbHON W NMPUPOTHOM
cpeabl:

— MOTPeOHOCTh BO B3aUMOJCUCTBUM TIPH BBIMOJHEHUU HCCICAOBAHUM |
POEKTOB (U3MUECKOW HAMPaBICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHX;

— TIOBBIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO
NeSITEHHOCTD;

— MOTPeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHUMU, B TOM YHCIIE POPMyIUpPOBAThH
U7IeH, TIOHATHUS, TUTIOTE3bI O PU3NUECKUX 00BEKTaX U SBICHUAX;

— OCO3HaHUe Ne(PUIMTOB COOCTBEHHBIX 3HAHUIA ¥ KOMIIETEHTHOCTEH B 001acTH
buznky;

— TUTAaHUPOBAaHWE CBOETO DPAa3BUTHSA B MPUOOPETEHWH HO BBIX (PUBHUECKHUX
3HAHM;

— CTPEMJICHHE aHATTM3UPOBATH U BBISBIISTH B3aUMOCBSI3H IMPUPO/IBI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCTIOIB30BaHHEM (DU3UIECKUX 3HAHUM;

— OIlEHKa CBOMX JEHCTBHN C Y4YETOM BIHMSHUS Ha OKPYKAIOMIIYIO Cpeny,

BO3MOKHBIX TJ100aJIbHBIX HOCHCHCTBHﬁ.
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METAINPEIMETHBIE PE3YJIbTATBI

B pe3ynbTaTe ocBOSHUS MPOTrpaMMEI 10 (PU3UKE Ha yPOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyyaromerocss OyayT copMHupoBaHbl MeTanmpeaMeTHbIE
pe3yJIbTaThl, BKIIFOYAIOIIHNE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHBIC TCHCTBHS,
KOMMYHUKATHBHBIC  YHHBEPCAJIbHBIE  Y4YCOHBIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAJIbHBIC YUCOHBIC ICHCTBHUS.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA

Bba3oBble JJornuecKue 1edcCTBUA:

BBISBJIATh M XapaKTEPH30BaTh CYIIECTBEHHBIC MPU3HAKA OOBEKTOB
(stBIICHU);

yCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KJIACCHU(PUKAIINN, OCHOBAHUS JIJIS
0000111eHHs U CPAaBHEHUS,

BBISBJISATH 3aKOHOMEPHOCTH M TIPOTUBOPEUHS B pacCMaTPHBAEMBbIX (DaKTax,
JTAHHBIX ¥ HAOJIOJIEHUAX, OTHOCSIIUXCS K (PU3NYECKUM SBIICHUSM;
BBISIBJISITh TIPUUYMHHO--CIIE/ICTBEHHBIE CBSI3U MPU W3YYECHUU (U3HUECKHUX
SIBIIGHUI U MPOIIECCOB, JIeTaTh BHIBOJIBI C UCIIOJIb30BAHUEM JIETYKTUBHBIX U
WHAYKTUBHBIX YMO3AKITIOYEHHUH, BBIABUTATh THUIIOTE3BI O B3aHMMOCBS3SIX
(bu3nUeCcKrX BETUYHH;

CaMOCTOSITEILHO BBIOUPATH CIIOCO0 peleHus yueOHOoH Gpu3nueckoi 3a1auu
(cpaBHEHHE HECKOJIBKMX BapHaHTOB pelleHus, BbIOOp Haumbosee
MOJIXOJISAIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIIETICHHBIX KPUTEPHUER).

Ba3oBble ucciiegoBareLCKue TeCTBUSA .

MCIIOJIb30BaTh BOMPOCHI KaK UCCIEI0BATEILCKUI HHCTPYMEHT TTO3HAHUS;
IPOBOAUTH MO CAMOCTOSITEIBHO COCTaBJICHHOMY TUIaHY OMBIT, HECIOKHBIN
duznuecKkuii ASKCIEPUMEHT, HEOONbIIOE HCCIAEAOBaHHE (PUZHMUECKOTO
SIBJICHUS,

OIICHMBATh Ha TPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIHio,
TIOJTYYCHHYIO B XOJI€ UCCIIEOBAHMS WIIH SKCTICPUMEHTA;

CaMOCTOATETHHO (POPMYIHPOBATH O0OOIIEHNUS U BBIBOJIBI IO pe3yJbTaTaM
IPOBEIEHHOTO HAOIIIOICHHUSI, OTBITA, UCCIICOBAHMS;

IPOTHO3UPOBATh  BO3MOXKHOE  JallbHEHIee pa3BUTHE  (PUBHUECKHUX
IIPOIIECCOB, a TAK)KE BBIABUTATH MIPEIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIIOBUSAX M KOHTEKCTaX.
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Pabora ¢ ungopmanmeii:

MPUMEHSATH Pa3Iu4HbIE METO/bl, HHCTPYMEHTHI U 3alpOChl NPU MOUCKE U
orOope MH(pOpPMAllMM WA JTaHHBIX C YYETOM MPEJIOKEHHOW Y4eOHOU
dbuznyeckoi 3anauu;

aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UH(OOPMAIUIO
Pa3IUYHBIX BUIOB U (POPM IMPEACTABICHHUS,

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAJbHYIO (OpMY TMpe/CTaBICHUS
uHbOpMallM ¥ WUIIOCTPUPOBATh pEIIaeMble 3a7auyd  HECJIOKHBIMU
CXeMaMH, TuarpaMmamMu, MHOU rpa@uKoi 1 UX KOMOMHAIUSMU.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

B XOJle¢ OOCYXJeHHs y4eOHOro Marepuasa, pe3ysbTaToB J1abopaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX1aeMOU TEMbI U
BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA PEIICHUE 3aJladyd W TOJJICPIKaHHE
OJ1aroXKeNnaTeIbHOCTH OOIICHUS;

COTIOCTABIISAITh CBOM CYXICHHS C CYXICHUSAMH JPYTHX YYaCTHHUKOB
auanora, oOOHAPYKMBATh Pa3IM4ne U CXOJCTBO TIO3HIIHIA;

BBIPAKAaTh CBOIO TOUKY 3PCHHSI B YCTHBIX U MMCbMEHHBIX TEKCTAX;
MyOJIMYHO TMPEACTABIIATH PE3YJIbTAThI BBIMOJTHEHHOTO (PU3HMUECKOTO OTBITa
(9KCTIEPUMEHTA, UCCIICIOBAHMSI, POCKTA);

NIOHUMATh M UCIIOJIb30BATh MPEUMYIIECTBA KOMAaHIHON ¥ WHINBUIYIBHON
paboOTHI MPHU PEIICHUN KOHKPETHOHN (hU3UIECKOU MPOOIIEMBI,

NPUHUMATh LM COBMECTHOHN NEATEIBHOCTH, OPTaHW30BBIBATh JICHCTBUS
no e€ JOCTIKEHHUIO: pACIpeNeNsiTh pOJIM, OOCYXJaTh MPOIECCHl U
pe3yIabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUST HECKOJIBKUX JTFOJIEH;
BBITIOJHATH CBOIO YacTh pabOTHI, JOCTUTAsI KAYECTBEHHOTO pe3yjbTaTa o
CBOEMY HAIIPaBJICHUIO U KOOPAUHUPYS CBOU JCUCTBUS C IPYTUMU YeHAMU
KOMAaH/IbI;

OIICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPHUTEPHUSIM,
CaMOCTOATEIHLHO C(OPMYIHMPOBAHHBIM yUYACTHUKAMH B3aUMOJICHCTBU.

PeryiasiTuBHbIe YHUBepPCAJIbHbIE YUeOHbIE TeiiCTBUS

Camoopranusanus:

BBISIBJISITH TPOOJIEMBI B JKU3HEHHBIX M YU4E€OHBIX CUTYalHsIX, TPEOYIOIIHX
JUISL peleHust pU3nyecKux 3HaHUK;
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OPUEHTUPOBATBCS B  PA3NMYHBIX MOAXOAAX HNPHUHATHS  pelIEeHU
(MHOMBHUIyaIbHOE, MPUHATHE PEIICHHUs B TpyNNe, NPUHATHE PpELICHUN
rpynmnoim);

CaMOCTOSATEIBHO COCTABIIATH AITOPUTM PELIEHUs (PU3HUECKON 3a7a4uu WU
IUIaHA MCCIEAO0BAaHUA C YyYETOM HMEIOLIMXCS PECypCcOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh Mpe/jlaraéMble BApUAHThI PEIICHHUI;
JienaTh BIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIA HHTEJJICKT:

JaBaTh aJI€KBATHYIO OLIEHKY CUTYAllUH U MpeiaraTh IaH e€ U3MEHEHUSs;
OOBSACHATh NPUYMHBI  JOCTHXKEHUSA  (HEJIOCTHKEHHs])) pPe3yJIbTaToOB
NeSTEIbHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

BHOCUTH KOPPEKTUBBI B JIESITEILHOCTh (B TOM YHUCJE B XOJ BBIIIOJHEHUS
(¢u3MuecKoro MCCIeNOBaHUS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENICTB, W3MEHHUBIIMXCS CHUTYallMii, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKIIHNX TPYJHOCTEM;

OLIEHUBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUSIM;

CTaBUTH ceOsl HA MECTO IPYTOTo YeJI0OBEKa B X0JI€ CIIOpa MIIU IUCKYCCUU Ha
HAY4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUSI U JIOTUKY JPYTroro;
IpU3HABATh CBOE MPaBO Ha OLIMOKY MpH pelleHnu (PU3NUECKUX 3a1ad WIn
B YTBEP)KJCHUSAX Ha HAYYHBIE TEMBI U TAKOE K€ IIPABO JAPYroro.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy oOyuenusi B 7 Kiacce mpeIMETHbIC PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCTIONIb30BaTh  TMOHATHA: (QU3UYECKHE W XUMHUYECKHUE  SIBJICHUS,
HaAOJIIOICHNEe, SKCIIEPUMEHT, MOJIEe]b, TUIOTE3a, C€IUHUIBI (PU3MUECKHUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BemiecTBa (TBEpIOE,
KUJIKOE, Ta3000pa3HOE), MEXaHUYECKOE JIBMI)KEHHE (paBHOMEPHOE,
HEpPaBHOMEpPHOE, MPSMOJUHENHOE), TPAECKTOpHUS, PaBHOACHCTBYIOIIASA
cuia, nedopmanms (ympyras, IJIaCTUYECKast), HEBECOMOCTb,
COOOIIAIOIINECS COCYBL;
paznuyarh sBiaeHUS (nuddys3us, TEIIOBOE IBIKCHHE YACTHUI] BEIIECTBA,
paBHOMEpHOE  JBWKEHHE, HEPAaBHOMEPHOE  JIBDKECHUE,  HWHEpUus,
B3aUMOJICHCTBHE TEJl, PABHOBECUE TBEPABIX TEN C 3aKPEIIEHHOW OCHIO
BpalleHus, Nepeaya AaBieHus: TBEPAbIMU TeIaMU, )KUAKOCTIMH U Fa3amu,
aTMoc(epHOE [aBlieHWE, IUIABAaHHWE TEJ, TPEBPANICHUS MEXaHMYECKOU
SHEPIruM) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SIBJICHUE;
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pacrio3HaBaTh MPOSIBIICHHE M3YUYCHHBIX  (PU3NUECKUX  SIBICHUU B
OKpY)KaloleM MHUpe, B TOM 4ucie (U3UYECKHE SIBICHUS B MPUPOJIE:
MpUMEPHI IBUKEHUS C PA3JIMUYHBIMU CKOPOCTSMH B >KMBOM M HEXUBOU
npupojie, ACHCTBUE CHUJIBI TPEHUS B TMPUPOJIE U TEXHUKE, BIUSIHUE
aTMOC(EpHOIo JaBJCHUS Ha KUBOW OpraHu3M, IJIaBaHHE PBIO, phlUuaru B
TEJIe YeJIOBeKa, MPU 3TOM MEPEBOJUTH MPAKTUUECKYIO 3a7a4y B y4eOHYIO,
BBIICJISITh CYIIECTBEHHbBIE CBOMCTBA (TPU3HAKU) (DU3NUECKUX SIBJICHU;
OMHUCHIBATh U3YUYECHHBIC CBOMCTBA TN M (PM3UYECKUE SIBJICHUS, UCIIOJIb3Ys
dbu3nveckue BeIMUYUHbBI (Macca, 00bEM, TUIOTHOCTH BEIECTBA, BPEMS, TIyTh,
CKOPOCTb, CPEJHs CKOPOCTh, CHJIa YIPYTOCTH, CUJa TSAXKECTH, BEC Tela,
cuJjia TpeHus, AaBjeHue (TBEPAOTro Tea, )KUJIKOCTH, Ta3a), BRITAIKMBAKOIIAs
cuja, MEXaHudeckas padoTa, MOIIHOCTh, IUIEUO CHJIBI, MOMEHT CHIIBI,
KO (PUIIMEHT TIOJIE3HOTO JEWCTBUS MEXaHU3MOB, KHHETHYECKas |
NMOTCHIIMAJbHAS JHEPrus), NPU ONHCAHUW TIPABUIBHO TPAKTOBATh
(bU3UYECKUI CMBICIT UCTIONBb3YEMbIX BEJIUYUH, UX 0003HAUCHHUS U €UHUIIBI
bU3UYECKUX BEIMYMH, HAXOAWTh (OPMYJIBI, CBS3BIBAIOIINE JIAHHYIO
(GU3UYECKYI0 BEJIMYMHY C JPYTUMH BEIWYWHAMH, CTPOUTH Tpaduku
U3YUYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEITUYMH;

XapaKTepu30BaTh CBOMCTBAa Tes, (U3MUECKUE SBJICHUS W TPOIECCHI,
UCIIOJIb3Yys TIpaBUIa CIOXKEHUs cuil (BAOJb OJAHOW MpsAMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBWJIO paBHOBeCHs pblyara (0ioka),
«30JI0TO€ TPABWJIO» MEXAaHMKH, 3aKOH COXPAaHEHUS MEXaHMYeCKOU
SHEPruu, NpPU HTOM JaBaTh CIIOBECHYIO (OPMYIUPOBKY 3aKOHa U
3aMKUChIBATh €70 MAaTEMATHUYECKOE BHIPAKECHUE;
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OOBSACHATH (PU3UUECKHUE ABJICHUS, IPOLECCH U CBOICTBA TE€J, B TOM YHCIIE
U B KOHTEKCTE CHUTYyallUll NPAaKTHUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITh IPUYMHHO--CJIE/ICTBEHHBIE CBSI3H, CTPOUTHh OOBsICHEHUE U3 1—2
JOTUYECKUX LIAroB ¢ Onopoil Ha 1—2 M3yuYeHHBIX CBOMCTBA (PU3MYECKUX
ABJICHUN, PU3NUECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

pemaTe pacuéTHble 3aJayd B 1—2 JEHCTBHS, HCNOJB3YsS 3aKOHBI U
dbopmynbl, cBs3bIBarolUe (U3NYECKUE BEIWYMHBI: HAa OCHOBE aHalu3a
YCIJIOBHUS 3a/1a4yl 3aMMChIBATh KPAaTKOE YCIOBHE, MOACTABIATh (HU3HUUECKUE
BEJIMYHUHBI B (OPMYJIbI M TPOBOAUTH PACUEThI, HAXOJIUTh CIPABOYHbBIE
JaHHbIe, HEOOXOAUMBIE ISl PEIeHUs 3aa4, OLEHUBATh PEATUCTUYHOCTD
NOJIyYeHHON (DU3UYECKON BEJIMUMHBI;

pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXXHO pElIUTh NpH MOMOUIU
(Gu3MUECKNX METOAO0B, B OMIMCAHUM MCCIIEIOBAHUS BBIJIEISATh MIPOBEPIEMOE
penoNoxeHue (runoTesy), pa3inyaTb U UHTEPIPETUPOBATH MOJTYUESHHBIN
pe3ysbTaT, HaXOJUTh OMIMOKM B XOJI€ ONBITA, JeiaTh BBIBOJLI MO €ro
pe3yabpTaTam;

OPOBOAUTH OMBITHI MO HAOTIOAEHUIO (PU3MYECKUX SIBICHUM WU
(bu3MUeCKUX CBOMCTB Tell: GOPMYIUPOBATH IPOBEPSEMBIE TPEATIOTIO0KEHNUS,
coOupaTh YCTaHOBKY M3 MPEIJIOKEHHOTO 000pyAOBaHUs, 3aIUCHIBATh X011
ombITa U GOPMYITHUPOBATH BHIBOBL;

BBINIOJIHATh MpPSMbIE HM3MEPEHHS PACCTOSHHS, BPEMEHHM, MacChl Tela,
o0BéMa, CHJIBI M TEMIEpaTypbl C UCIHOJIb30BAHMEM aHAJIOTOBBIX W
upoBBIX TPUOOPOB, 3aMUCHIBATH TMOKa3aHUS MPUOOPOB C YYETOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH H3MEPECHHUI;

IPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
OPYrol C UCIHOJb30BaHUEM TMPSAMBIX H3MEPEHUN (3aBUCUMOCTH IIyTH
PABHOMEPHO JABUXKYILETOCS TEJIa OT BPEMEHU ABUKEHUS TEJIA, CUIIbI TPEHHUS
CKOJIbXEHHUSI OT Beca Teja, KauecTBa OOpabOTKM IMOBEPXHOCTEH Ten u
HE3aBUCHUMOCTH CHJIbI TPEHHUs OT IUIOLIAJU COIPUKOCHOBEHUS TEJ, CHUJIBI
YIPYTOCTU OT YJIMHEHUS TPYKUHBI, BHITAIKUBAIONIEH CHUIIBI OT 00BbEMa
NOTPYKEHHON YaCTH TeJIa U OT INIOTHOCTH KUIKOCTH, €€ HE3aBUCUMOCTHU
OT TUIOTHOCTH TeJa, OT TJIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBUN
TUTABaHUS TEJ, YCJIOBUN PaBHOBECHS pbhluara W OJOKOB), y4acCTBOBATh B
IUIAaHUPOBAaHUN y4eOHOrO HCCJeNOoBaHUs, coOuMpaTh YCTaHOBKY U
BBITIONHATh M3MEPEHUsS, CIENys MPEUIOKEHHOMY TIIaHy, (DUKCUPOBATH
pPE3yNbTAThl TMOTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYHH B BUJC
NPEJIOKEHHBIX Ta0IUI] M TpaduKOB, NENaTh BBIBOJABI MO pe3yJbTaTaM
HCCIICIOBAHNS;
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MPOBOJUThL KOCBEHHBIE H3MEpPEHUS (U3UYECCKUX BEIWYUH (IUIOTHOCTH
BEIECTBA KUIKOCTHU U TBEPIOTO TeJla, CUJIa TPSHUS CKOJIBKEHUS, TaBIICHUE
BO37yXa, BBHITAIKUBAIONIAs CHJA, JCUCTBYIOIIAs Ha TMOTPYXEHHOE B
KUAKOCTh  Teno, KOA(D(UIIMEHT TMONE3HOTO  JNEUCTBHSI  MPOCTHIX
MEXaHH3MOB), CIEAys TMPEIIONKECHHOW HWHCTPYKIMKM: TPH BHITOJHEHUN
U3MEpeHUl CcoOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBIYHCIATH
3HAYCHHUE NCKOMOW BEJIWYHHEI;

coOJI01aTh MpaBuila TEXHUKU O€30MaCHOCTH U paboTe ¢ J1abopaTOpHBIM
0o0opy1I0BaHUEM;

yKa3bIBaTh MPHUHIUIBI JTEUCTBHUS TPUOOPOB M TEXHHYCCKHX YCTPOMHCTB:
BECBHI, TEPMOMETp, IWHAMOMETpP, COOOIIAIONINECS COCYIbl, OapoMmerp,
phIyar, MOJABMKHBIA W HETIOABUKHBIN OJIOK, HAKJIOHHASI TUIOCKOCTH;
XapaKTepU30BaTh TMPHUHIMINBI  JACHCTBUS M3YYCHHBIX MPUOOPOB W
TEXHHYECKUX YCTPOWCTB C ONMOPOM HAa WX ONHCAaHUSA (B TOM YHCIIE:
NOJIIUITHUKHA, YCTPOMCTBO  BOJONPOBOJA, THAPABINYCCKUNA TIpecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBON HACOC, apEOMET), UCIIOIB3YsI 3HAHUS
0 CBOMCTBaX (YM3MYCCKUX SIBICHUI M HEOOXOUMBIC (PU3HUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJIUTHL  TpUMEpHl  (HaXoauTh  HWHGOpPMAIMI0O O  MpPUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUSI (PU3NYECKUX 3HAHUM B IOBCEIHEBHOMU
KU3HM 11 obecrieueHus: 0€30MacHOCTH IIpU OOpallleHuH ¢ MpudopamMu u
TEXHUYECKUMU YCTPOUCTBAMH, COXPAHEHHUS 310POBbs U COOJIIOIEHUSI HOPM
AKOJIOTUYECKOTO TIOBEICHUS B OKpYKaIolIeH cpele;

OCYIIECTBJISITh OTOOpP HWCTOYHMKOB uHQopMmanuu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOIIUXCS
3HAHUM U TyTEM CPAaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBIACIATH
UHGOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPH BBHIOTHEHUHN YYEOHBIX 3aIaHU HAYyYHO--TIOMYJISIPHYIO
auTepaTypy GU3MUECKOro COAepKaHUs, CIPABOYHBIE MaTepUaIbl, PECYPCHI
cetu VHTepHer, BiajeTh mNpUEMaMU KOHCIEKTHPOBAHUA TEKCTA,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOUW CHCTEMBI B JPYTYIO;
co3aaBaTh COOCTBEHHBIC KpaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOPMAINK (HU3UIECKOTO COACPKAHUS, B TOM
quclie MyOJUYHO IeNIaTh KPaTKUE COOOIICHMSI O Pe3yIbTaTaX MPOEKTOB WIIH
y4eOHBIX UCCIIEIOBAHUN, TIPU ATOM TPAMOTHO HCIIOH30BATh M3YYCHHBIN
NOHSITHWHBIA ammapar Kypca (U3WKH, COMPOBOXKAATH BBICTYIUICHUE
MpE3CHTALNEN;
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IPU BBIMOJTHEHUU Y4YEOHBIX MPOEKTOB M HCCIEAOBAaHUN paclpenessTh
00s3aHHOCTH B TpYyNIE B COOTBETCTBHUU C MOCTABICHHBIMHU 3aJa4aMH,
CIEAUTh 3a BBINOJHEHWEM IIJJaHA JCUCTBUM, AaJEKBATHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JI€ATEIBbHOCTh  TIPYIIbl, BBICTPAUBATH
KOMMYHHMKAaTHBHOE B3aUMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOLIHX.

K xoniy oOyuenusi B 8 Kiacce npeaMeTHbIE pE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

WCIIOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TETJIOBOE JBHKEHUE
aTOMOB M MOJIEKYJI, arPEraTHhIE COCTOSIHUSA BEILIECTBA, KPUCTATIMUECKUE U
aMmopdHble TeNa, HACBIIEHHBIA W HEHACHIIMICHHBIM Tap, BJIAXKHOCTH
BO3/yXa, TeMIeparypa, BHYTPEHHSI DHEpPrusi, TEIJIOBOM JBUIATElb,
AJIEMEHTAPHBIN AIEKTPUUECKUIN 3apsijl, FJIEKTPUUECKOE TMOJIe, MPOBOJIHUKH
U TUBJIEKTPUKH, TOCTOSIHHBIA 3JIEKTPUUECKUM TOK, MArHUTHOE TIOJIE;
paznuuath SBJICHHUS (TEIUIOBOE pacUIMpEeHHE U C)KaThe, Teruionepesaya,
TEIUIOBOE€ PAaBHOBECUE, CMAUYMBAHUE, KAMUJUISIPHBIC SIBJICHUSA, UCTIAPEHUE,
KOHJIGHCAIIMS, IUIABJICHHE, KpUCTAUIM3alus (OTBEpACBaHUE), KHUIICHHE,
TeIIonepeaya (TeTIONPOBOHOCTD, KOHBEKITHS, U3ITy4YeHHE),
AJIEKTpU3alUs TeJ, B3aUMOJICHCTBUE 3aps0B, AECUCTBUSA AIECKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHME, B3aUMOJCHCTBUE MArHUTOB, JIEMCTBUE
MAarHUTHOTO TI0JISl HAa MPOBOJHUK C TOKOM, DJICKTPOMArHUTHasE MHIYKIIHS)
0 ONHCAaHUID MX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SIBJICHUE;

pacrio3HaBaTh IPOSBJICHHE M3YYCHHBIX (PU3NUECKUX  SBICHUH B
OKpY)KalollleM MHpE, B TOM 4HCiIe (U3UYSCKHE SBICHUS B MPHUPOJIE:
MOBEPXHOCTHOE HATSIKEHHE W KaNWUISIPHBIE SIBJICHUS B MPUPOJE,
KpUCTaUIbl B Tmpupoje, uznydyenue CoJiHIla, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJIEKTPUUECKUE
SBICHUS B atMocdepe, dJIEKTPUUSCTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMitH, Ipeiid MOTFOCOB, POJIh MATHUTHOTO TIOJIS IS YKU3HH Ha 3eMIIe,
MOJAPHOE CHSIHUE, TPU OSTOM TNEPEBOAUTH MNPAKTUYECKYHO 3aJady B
y4eOHYI0, BBIICIATh CYIIECTBEHHBIC CBOMCTBA (NMpHU3HAKH) (HU3UYCCKUX
SIBJICHUM;

OMHCHIBATh M3YYCHHBIC CBOMCTBA TN M (PM3UYCCKHUE SBJICHUS, MUCIOJIB3YS
br3uYeCKre BEIMYUHBI (TeMIIepaTypa, BHYTPECHHSS SHEPrUs, KOJIHMUSCTBO
TEIUIOThI, YJIeJIbHAsI TEIUIOEMKOCTh BEIIECTBA, YJI€JIbHAs  TEIUIOTA
IUJIaBJICHUSA, YJelIbHas TeINIOTa IMapooOpa3oBaHus, yJAEIbHAs TeIUIoTa
CropaHdsl TOIUIMBA, KOA(QPUIMEHT TMOJIe3HOr0 JCHCTBHS TEIIOBOM
MallWHbI, OTHOCUTEbHAS BIAXXHOCTb BO3yXa, JJICKTPUUECKUM 3apsij, Cuila

25



TOKa, DJEKTPUYECKOEC HAIMpPSOHKEHUE, COMPOTUBICHHE IPOBOJTHUKA,
yJIeTbHOE COMTPOTUBIICHHUE BEUIECTBA, paO0Ta M MOIIIHOCTH JIEKTPUIECKOTO
TOKAa), TPU ONHCAHWHM TPABUILHO TPAKTOBATh (PU3WYECKUNA CMBICIT
WCITOJIb3YeMBIX BEJTMYNH, 0003HAUCHUS U SIUHUIIBI (PU3UICCKUX BEITUYHH,
HAXOAUTh (OPMYJIBI, CBS3bIBAIONINE AAaHHYIO (U3UYECKYIO0 BEIMYHHY C
JIPYTHMH BEIIMYMHAMHU, CTPOUTh TpadUKH H3YyYECHHBIX 3aBUCUMOCTEH
bU3UYECKUX BEIUYNH;

XapaKTepHu30BaTh CBOWCTBA TeJ, (U3MYECKUE SBJICHHUS W TIPOIECCHI,
UCIIOJIb3YsS] OCHOBHBIC TIOJIOKCHHSI MOJICKYJISIPHO--KHHETHYCCKON TEOPHH
CTPOEHUS BEIECTBA, MPUHIUIT CYNEPIIO3UIIUN ToJiel (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHECHH 3apsaa, 3akoH Oma Ui ydacTKa Ienu, 3aKOH
Jlxoyns—JIeHIa, 3aKoH COXpaHEHUs SHEPTUH, TIPU 3TOM JIaBaTh CIIOBECHYIO
(GOpMYIMPOBKY 3aKOHA ¥ 3aITUCHIBATH €T0 MATEMATHICCKOE BBIPAKCHUE;
OOBSCHATh (PU3MYECKHE TIPOIECChI M CBOKMCTBA TEJI, B TOM YHCIC U B
KOHTEKCTE CHUTYyaIluil MPAKTUKO-OPUCHTUPOBAHHOTO XapaKTepa: BBIABIIATH
IPUYNHHO-CJICJICTBEHHBIC CBS3HU, CTPOUTh O0BsICHEHUE U3 1—2 JTOTHYECKUX
IIaroB ¢ Omopod Ha 1—2 W3YyYECHHBIX CBOMCTBA (PU3NUYCCKHUX SIBICHHA,
(U3HYECKMX 3aKOHOB MJIM 3aKOHOMEPHOCTCH;

pemats pacu€THbIC 3amadyd B 2—3 JEHCTBHSI, WCIONB3yS 3aKOHBI |
GopMymbl, CBS3bIBaIONINEe (U3MUECKUE BEIWYMHBI: Ha OCHOBE aHaJIH3a
YCIIOBHSI 3a/layyl 3alHChIBaTh KPATKOE YCIOBHE, BBIABISATH HEIOCTATOK
JaHHBIX JUISI pelIeHWs] 3aJadyd, BBIOMPATh 3aKOHBI H  (OPMYIIHI,
HEOOXOAMMBIE NSl €€ pelIeHHs, TPOBOJWUTH pPacy€Thl M CpPaBHUBATH
NIOJTyYeHHOE 3HaYeHUE PU3NICCKON BEITMUHUHBI C U3BECTHBIMU JIAHHBIMU;
pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO pEIINTh MPH TOMOIIN
(U3NIECKUX METOJIOB, HCIIOJIb3Ysl OIHMCAHWE WCCIICIOBAHMS, BBIICISATH
NpOBEPSIEMOE  TPEATIOIOKEHUE, OICHUBATh TPAaBUIBLHOCTh TOPSAKA
IIPOBEICHUS UCCIEAOBAHMS, 1€TIATh BHIBOBL;

IPOBOAUTH OMBITBI 1O HAOMIOAEHUIO (PU3MYECKUX SIBICHUM WU
dbu3nuecKnX CBOMCTB Tel (KamUUSIPHBIE SBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro 00bhEMa, TeMIepaTyphl, CKOPOCTH MPOIecca OCTHIBAHUS U
HarpeBaHWsl TPU M3IYyYEHUHU OT [BETAa H3Iydaromied (MOTJIOMIAIOIIEH )
MIOBEPXHOCTH, CKOPOCTh HMCIAPEHUS BOJIBI OT TEMIEPATYpPhl KHIKOCTH U
wiomaan e TOBEPXHOCTH, DOJIEKTPU3AIMS TeI H B3aWUMOJCHCTBUC
ANEKTPUYECKUX 3aps/iOB, B3aUMOJICWCTBHE TIOCTOSIHHBIX MAarHHUTOB,
BU3yaJW3allisi MAarHUTHBIX TIOJEH TIOCTOSHHBIX MAarHWTOB, JEHCTBUS
MarHUTHOTO TOJIsI Ha TPOBOJAHUK C TOKOM, CBOMCTBA JJIEKTPOMATHHTA,
CBOMCTBA DJEKTPOJBHUTATENs IOCTOSHHOTO TOKa): (OpMyIHpOBATH
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MpoOBepsieMbIE MPEATON0KEHHsI, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyAOBaHUs, ONMUCHIBATH XOJ1 OMbITA U (POPMYIUPOBATH BHIBOIbI;
BBIIIOJIHSTH MPSIMBIE U3MEPEHHUSI TEMIIEPATYPHI, OTHOCUTEIBHON BIAXKHOCTU
BO3/lyXa, CHJIbl TOKA, HANPSIKEHUS C MHCIOJb30BAHUEM aHAJOTOBBIX
npuOOpoOB M JAaTYUKOB (PU3MYECKUX BEIUYMH, CPABHUBATH PE3YNbTATh
U3MEPEHUH ¢ yuéTOM 3aJaHHON a0COIIOTHOM MOTPENTHOCTH;

IPOBOAUTH UCCIEIOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BEJIMYUHBI OT
Ipyrol ¢ HCHOJB30BAHMEM  MpPSIMBIX  HM3MEpPEHUH  (3aBUCHUMOCTD
CONPOTUBIIEHUSI MPOBOAHUKA OT €ro JUIMHBIL, IUIONAAU IONEPEYHOTO
CEYEHUS U YJEIBHOIO CONPOTHUBIIEHUS BEUIECTBA TPOBOJIHUKA, CHIIBI TOKA,
UAYLIIETO 4YE€pPe3 NPOBOJHMK, OT HANpsSHKEHWs Ha IMPOBOJHUKE,
UCCIIEIOBAHME  IIOCJIEIOBATEIBHOIO M MAPaJUICJIbHOIO  COCIMHEHUN
IPOBOJAHUKOB): IUIAHUPOBATh HCCJIEAOBAHUE, COOMpPAaTh YCTAHOBKY H
BBIMIOJHATh M3MEPEHUs, CIenys MpeUI0KEHHOMY IUIaHy, (UKCHpPOBATH
PE3yNbTATHI TOJYYEHHON 3aBUCUMOCTH B BHJI€ TaOJIUII U TpaUKOB, J1e]aTh
BBIBOJBI 10 PE3YJIbTATAM UCCIIEA0BAHUS;

NPOBOAUTh KOCBEHHBbIE H3MepeHus: (U3MYECKUX BeNIMYUH (ylenabHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COMPOTHUBICHUE TMPOBOJIHHMKA, pabora W
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHWPOBATH HM3MEPEHHs, COOMpaTh
JKCIIEPUMEHTAJIBHYK0 YCTAHOBKY, CIEAYys NPEII0KEHHOM MHCTPYKLHU, U
BBIYMCIIATh 3HAUEHUE BEIINYNHBI,

coOJI01aTh MpaBuila TEXHUKU O€30MaCHOCTH IIpU paboTe ¢ J1abopaTOpHBIM
000pya0BaHUEM;

XapaKTepu30BaTh TMPUHLUINBI  JCHCTBUS U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C ONOPON HAa UX ONMHUCAHHUS (B TOM YHCIIE: CUCTEMA
OTOIUICHHS JOMOB, TUTPOMETP, MapoBasi TypOUHA, aMIIEpPMETP, BOJIBTMETD,
CUETUMK DIIEKTPUYECKOW DHEPIHH, DIEKTPOOCBETHTEIbHBIE MPUOOPHI,
HarpeBaTesbHbIC AIIEKTPOIIPUOOPHI (mpumepsl), AIEKTPUYECKUE
PEIOXPAHUTENH, JIEKTPOMArHUT, 3JIEKTPOABUTATEIb TIOCTOSTHHOI'O TOKA),
UCTOJb3ysl 3HAaHUS O CBOMCTBaxX (M3WYECKUX SBJICHUM M HEOOXOAMMBIE
duznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA M HU3MEPUTEIIBHBIC
npuOOPHI IO CXeMaM M CXEMaTUYHBIM PUCYHKAM ((KUAKOCTHBIN TEPMOMETP,
TEPMOC, TICUXPOMETP, TUTPOMETpP, ABUIaTeNIb BHYTPEHHErO CrOpaHMA,
ANEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbl JJIEKTPUYECKHUX LENend ¢
IIOCJIEIOBATENIBHBIM U MAPAJIJIEIBHBIM COCAMHEHUEM JJIEMEHTOB, pPa3andas
YCIIOBHBIE 0003HAYEHUS AIIEMEHTOB 3JIEKTPUUECKUX LIETIEH;
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OpPUBOAUTH  MpUMEpPhl  (HAXOAWTH HWHGPOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOIB30BaHUS (M3MUECKUX 3HAHUH B TOBCEIHEBHOU
KU3HU A7 oOecriedeHns 0e30MacHOCTH MpU OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMU YCTPONCTBAMH, COXPAHEHHUS 3/I0POBBS M COOIIOCHISI HOPM
HKOJIOTUYECKOTO TMOBEACHHSI B OKPY KaIOIIeH cpejie;

OCYIIECTBIATh TOWUCK WHPOpMamuu (UINIECKOTO COACPNKAHHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCSA 3HAHUM U IYTEM CpPaBHEHUS
JIOTIOJIHUTENIBHBIX UCTOYHUKOB BBIJCNIATH HH(OPMAIINIO, KOTOPAsl ABIISETCS
NPOTHBOPEYHMBON WIIH MOXKET OBITh HEIOCTOBEPHOM;

UCTIOJIh30BaTh MPH BHIMIOJHEHUH YUEOHBIX 33/laHUi HAyYHO--TIOMYJISPHYIO
auTeparypy GU3NYECKOTo COACPIKaHMs, CIIPABOYHBIC MaTepUaIbl, PECYPCHI
cetu MHTepHeT, BhaaeTb NpuEéMaMU KOHCIEKTUPOBAHHS  TEKCTa,
npeobpazoBaHus HHPOPMAIIHN U3 OJJHOW 3HAKOBOW CHUCTEMEI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC INMHUCHMEHHBIE M KpaTKHWE YCTHBIC COOOIICHWUS,
0600mass wHOpMaNMIO W3 HECKOJBKUX WMCTOYHUKOB (PU3MUECKOTO
COJIEpKaHusl, B TOM YMCIIC ITyOJIMYHO MPEICTABISTE PE3yIbTaThl TPOSKTHOM
WM MCCIIE0BATEBCKON IEITeTLHOCTH, IIPH TOM I'PAMOTHO UCTIOIH30BaTh
W3yYCHHBI TIOHATUHHBIA ammapaT Kypca (U3WKH, COMPOBOXKIATH
BBICTYIIJIEHUE TIPE3CHTAIUEH;

IpU BBIMOJTHEHUU YYE€OHBIX MPOEKTOB U HCCIEHOBAaHUN (HU3MUECKUX
IPOIIECCOB paclpeeNsaTh OO0S3aHHOCTH B TPYyMNIE B COOTBETCTBUU C
MIOCTABIICHHBIMU 3aJlayaMU, CJIEJIUTh 32 BBHIIIOJIHEHHEM IJIaHa JEHCTBUN U
KOPPEKTHpPOBAaTh €ro, aJIeKBaTHO OIIEHWBATh COOCTBEHHBINM BKJIAJ B
NeSITENHHOCTD TPYIIIIbI, BRICTPAUBATh KOMMYHUKAaTUBHOE B3aUMOJICHCTBHE,
MPOSIBIISASI TOTOBHOCTD pa3periaTb KOHQIUKTHI.

K xonIty oOyuenusi B 9 Kiaacce mpeMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BATh MOHATHS: CHCTEMa OTCu€ra, MaTepuaibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXaHMYECKOTO MIBIKCHUS, Aedopmarius
(ympyrasi, TiacTUYecKas), TPeHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M TEPETPY3KH, IEHTP TKECTH, aOCONIOTHO TBEPAOE TEJo,
IIEHTP TSHKECTH TBEPAOTO Tella, PaBHOBECHE, MEXaHUYECKHUE KOJIeOaHUs U
BOJTHBI, 3BYK, HHPPA3BYK U YIbTPa3BYK, JICKTPOMArHUTHBIC BOJIHBI, IITKAJIa
ANIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JIaJbHO30PKOCTb,
CIIEKTPBI UCITYCKAHMSI ¥ TIOTJIOMICHUS, ab(a-, 0eTa- U raMMa-u3IydcHus,
U30TOIBI, SIAEpPHAs YHEPTETHKA;

paznuyath SBJICHUS (PAaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJUHEHHOE
JNBUKEHHE, PABHOYCKOPEHHOE MPSMOJIMHENHOE JABUXKEHUE, CBOOOHOE
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MaJIeHUE TeJl, pABHOMEPHOE JIBUKEHUE M0 OKPY>KHOCTH, B3aUMOJEHCTBUE
TEJ, PEAKTUBHOE IBWKEHUE, KOoJeOaTelIbHOE JIBH)KEHUE (3aTyXarouue U
BBIHYKJCHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBUKEHHE, OTPAKEHHE
3ByKa, MPSIMOJIMHEWHOE pacHpoOCTpaHEHUE, OTPAKEHUE M MPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, pa3joKeHue 0enoro cBeTa B
CHEKTp M CJOXEHUE CHEKTPAJIbHBIX IIBETOB, JUCHEPCHsS CBETa,
€CTECTBEHHasl PAaJMOAKTUBHOCTb, BOSHMKHOBEHUE JMHEHYATOro CHEKTpa
U3JTyYEHHUs) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHHE U3YYEHHBIX (U3MYECKUX SBJICHUN B
OKpyXaromeM Mupe (B TOM uucie (QU3MYECKUE SBICHUS B MPUPOJIE:
OPWIKBBI U OTJIUBBI, ABMKEeHUE MaHeT COMHEYHOU CHUCTEMbl, pEaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIIPUSITHE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHME BOJIHBI, I[yHaMH, 0JXO, I[BE€Ta Tell,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OMOJIOTMYECKOE NEeWCTBHE BHUIMMOIO,
yIbTPaUONETOBOIO U PEHTIC€HOBCKOTO M3JyYE€HUW, ECTECTBEHHBIH
PaAMOAKTUBHBIM (POH, KOCMHYECKHE JIy4Yd, PaJUOAKTUBHOE H3IIyYCHHE
OPUPOAHBIX MMHEpAJIOB, JCHCTBUE PpATUOAKTUBHBIX HW3JIYYCHHH Ha
OpPraHM3M YeJIOBEKa), MPH ATOM IEPEBOJUTH IMPAKTUYECKYIO 3aJady B
yueOHYI0, BBIIEJATh CYIIECTBEHHbIE CBOWCTBA (NMPU3HAKM) (PU3UUECKHUX
SIBJICHUI;

OIKCHIBaTh U3yYEHHBIE CBOICTBA Tl U (U3NYECKUE SIBICHUSA, UCIIOIB3YS
(¢u3nyeckue BeIMYMHBI (CpeAHssi U MTHOBEHHAs CKOpPOCTb Teja IpH
HEPABHOMEPHOM [IBHJKEHHH, YCKOpPEHHWE, MEepEeMEIIEHUE, MyTh, YIJI0Bas
CKOPOCTb, CHJIa TPEHUS, CUJa YNPYTOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJE€HMs, BEC Tejla, HUMIYJIbC Tejla, HMITYJIbC CHJIBI,
MexaHudeckass paboTa M MOIIHOCTh, IOTEHLMAJIbHAsl SHEPrus Tea,
NOJHATOIO HaJl MOBEPXHOCTBIO 3€MJIM, MOTECHLIHMAJIbHAs 3HEPIUsl CHKATOU
NPYXUHBI, KHHETUYECKAsl SHEPIHsl, IOJIHAS MEXaHUUYECKAs SHEPT U, IEPUOJ
U 4YacToTa KoyieOaHWM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOPOCTh CBETa, II0KAa3aTelb NPEJIOMIIEHUS CpeAbl), NPHU ONUCAHUU
NPaBUIBHO TPAaKTOBAaTh (PU3WYECKUIl CMBICI HCHOJIb3YEMbIX BEIHYUH,
0003HaUYEHUsI M €IUHUIBI (PU3NYECKUX BEIMYUH, HAXOAUTH (HOPMYIIHI,
CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYMHY C JIPYTMMU BEJIMYMHAMH,
CTPOUTH IpapMKH U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEUYHH;
XapaKkTepu30BaTh CBOMCTBAa TeJ, (U3MUECKHE SBICHHUS M MPOLECCHI,
UCIOJIb3Yys 3aKOH COXPAHEHWsS] 3HEPruH, 3aKOH BCEMHUPHOIO TATOTEHHS,
NPUHIMI CYNEPHO3ULUH CWJI, NPUHUUII OTHOCHUTEIBHOCTH ['amuies,
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3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJbCa, 3aKOHBbI OTPAXKEHUS U
IIPEJIOMIIEHHS CBETA, 3aKOHBI COXPAHEHHUs 3apsiA0BOTO U MAacCOBOT'O YUCET
IpU SIIEPHBIX PEAKUHUAX, NPU ITOM JABATh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3aIIUCBIBATh €r0 MATEMAaTUYECKOE BbIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA Tel, B TOM YUCIE U B
KOHTEKCTE CUTyallMil IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBIATH
NPUYUHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTHYECKUX
IaroB ¢ OMOpod Ha 2—3 M3Yy4YEHHBIX CBOMCTBA (PUBMUECKHUX SIBICHHI,
(U3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIE 3a]ja4u (OMUPAIOIIUeCs Ha CUCTeMY U3 2—3 ypaBHEHUH),
UCIIOJIb3YA 3aKOHBI U (POPMYIIbI, CBS3bIBAIOIINE (PU3NYECKHE BETUYUHBI: Ha
OCHOBE aHaJIh3a yCJIOBUS 3aJ]a4M 3alHUChIBATh KPATKOE YCIOBUE, BBISBIAThH
HEJO0CTAIOIIME WM U30BITOYHBIEC JaHHBIC, BEIOMPATh 3aKOHBI U (DOPMYJIBI,
HEOOXOJMMBbIE ISl  pEIIeHUs, NPOBOAUTH pacu€Tbl M  OICHUBATH
PEATMCTUYHOCTH MOJYYEHHOTO 3HAUCHHUS (PU3NYECKOI BEIMYUHBI;
pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXXHO pEIIUTh TpPH OMOUIU
(¢u3MUecKX METO/OB, HCIONb3Ys OMHMCAHWE HCCIECIOBAaHUS, BBIICIATDH
IpoBepsieMOe  TPEJIONIOKEHUE, OLEHUBATh MPAaBUIBHOCTh TOPSAKA
NPOBEACHUSI  UCCIENOBaHUA, JelaTh BBIBOABI, HHTEPHPETUPOBATH
pEe3yNbTaThl HAOIIOCHUI U ONIBITOB;

OPOBOAUTH OMNBITBI MO HAOMIOAEHUIO (PU3MYECKUX SIBICHUM WU
du3nuecknx CBOWCTB Tesl (M3ydeHUe BTOporo 3akoHa HploToHa, 3akoHa
COXpaHEHUsS] PHEPTUH, 3aBUCHUMOCTh IepuoAa KoJeOaHUW MPY>KUHHOTO
MasTHUKa OT MAaccChl Irpy3a M KECTKOCTH NPYKHUHBI U HE3aBUCUMOCTb OT
aMIUTUTY/BI MAJIBIX KOJICOAHUM, IPSIMOJIMHEHHOE PAaCpOCTpaHEHUE CBETA,
pasnokeHue OeNoro cCBeTa B CHEKTP, MU3yUeHUE CBOMCTB M300paxKeHUS B
IUIOCKOM 3€pKajie M CBOWCTB HM300paKeHHs MpeaMeTa B cOoOHparomen
JAWH3e, HAOIOJEHUE CIUIONMIHBIX M JIMHEWYaThIX CHEKTPOB HU3ITYyUCHUS):
CaMOCTOATENTLHO COOMpaTh YCTAaHOBKY M3 W30BITOYHOTO Habopa
000pyIOBaHMs, OTMUCHIBATH X0/l OTIBITA U €r0 PE3YNbTATHI, (HOPMYITHPOBATH
BBIBOJIbBI,

IPOBOAUTH MPU HEOOXOJUMOCTH CEPHUIO0 MPSIMBIX HU3MEPEHHH, Ompenemnsis
cpeqHee 3HAaYeHHE H3MepseMoil BenuuuHbl ((OKYCHOE paccTOsHUE
coOuparomeii JTUH3bI), OOOCHOBBIBATH BBIOOp CHOCO0a HW3MEPEHHUS
(u3MepuTenpHOro nNpudopa);

IPOBOJIUTh HCCIIEIOBAHUE 3aBUCUMOCTEN (DU3UYECKHX BEJIUYUH C
UCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUI (3aBUCUMOCTD ITYTH OT BPEMEHU TIPU
PaBHOYCKOPEHHOM JBWJKEHHHM 0€3 HadyaJlbHOM CKOpPOCTH, Hepuoja
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KOJICOaHMI MaTeMaTHYECKOTO0 MasTHHUKA OT JUIMHBI HHUTH, 3aBUCHUMOCTH
yria OTpakeHUsi CBETa OT yrila MaJcHUs W yIrjia NpeIOMJICHHs] OT yria
MajieHus1): TIUIAaHUPOBAaTh HCCIIECIOBAHUE, CAMOCTOSITEIbHO COOUpaTh
YCTaHOBKY, (DUKCHPOBATh PE3yNbTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH
bu3MYecKUX BEIMYUH B BHUJAEC TaOMUIl U rpadUKOB, J€JaTh BBIBOABI IO
pe3yabTaTaM MCCIIeI0BaHUs;

NIPOBOAUTh KOCBEHHBIE W3MEPCHUS (PU3NYSCKUX BEIUYUH (CpeaHss
CKOPOCTb ¥ YCKOPEHHE TeJia TIPU PAaBHOYCKOPEHHOM JIBI)KCHHH, YCKOPCHUE
CBOOOJHOTO TAaJCHHS, >KECTKOCTh NPYXHUHBI, KOAIDPUIMEHT TpeHUs
CKOJIBKCHHSI, MEXaHW4YecKas padoTa M MOITHOCTb, YacTOTa W TEPHUOJ
KoJicOaHW MAaTEeMaTUYeCKOTO W TPYKHHHOTO MAaSTHHUKOB, OINTHYCCKAs
CWJIa COOMWparoIiel JIMH3bI, paJUOAKTHBHBIA (OH): TUIAHMPOBATH
U3MEpPEHUs, COOMpPATh SKCICPUMEHTAIBHYIO YCTAHOBKY M BBITIOJIHATH
U3MEpPEHUs, CIeAys NPEII0KECHHON WHCTPYKIIMHM, BBIYUCIISTH 3HAUCHUE
BEJIMYHMHBI U aHAJTU3UPOBATH MOJYYCHHBIC PE3YJIbTaThl C YUETOM 33 JaHHOM
TIOTPEITHOCTH U3MEPEHUI;

co0JIr01aTh TTpaBUJia TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
00opy10BaHUEM;

paznuyaTh OCHOBHBIE TMPU3HAKKM HU3YUYEHHBIX (DU3UYECKUX MOJENei:
MaTepHualibHasg TOYKa, a0COJIOTHO TBEPIOE TENO, TOUYECYHBIM HCTOYHHK
CBeTa, JIy4, TOHKAas JIMH3a, TUIaHeTapHas MOJIeNIb aTOMa, HyKJIOHHAs MOJIeIb
aTOMHOTO S]1pa;

XapaKTepu30BaTh MPUHLHUINBI  JACHCTBUS  W3YYEHHBIX MOPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa WX oOmHcaHus (B TOM YHCIE:
CIUJOMETP, NATYMKK TOJOKEHUS, PACCTOSHUA W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepuckorn, (oroanmapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuiabcoHa), HCHONB3YyS 3HAHUA O
CBOMCTBAaX (U3MYECKUX SBICHUH ©  HEOOXOAuUMBIE (Pu3MUYEcKue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATHYHbIE PUCYHKH M3YYCHHBIX TEXHHUUYECKHUX
YCTPOMCTB, U3MEPHUTETBHBIX TPUOOPOB M TEXHOJIOTUYECKUX MPOIIECCOB MPH
pelIeHUN  Y4eOHO--TIPAKTUYECKUX 3a7ad, ONTHYECKHUE CXEMBI IS
MIOCTPOCHMS NM300paKEHUH B TJIOCKOM 3€pKajie M COOMPArOIIeH JINH3E;
NPUBOIUTHh  TpUMEPHl  (HaXoauTh WHGOOpPMAIMI0O O  MPUMEPax)
MIPAKTUYECKOTO HCIOJIb30BAaHUS (PU3NYECKUX 3HAHWK B IOBCEIHEBHOU
KU3HU 7151 obecrieueHrs 0€30MacHOCTH TIPH OOpalieHuu ¢ mpudbopamMu u
TEXHHYECKUMU YCTPOUCTBAMH, COXPAHEHHUS 3I0POBbs I COOJIIOICHHUSI HOPM
AKOJIOTUYECKOTO TIOBEICHUS B OKPYXKAIOIIEH Cpele;
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OCYIIECTBIATh TOUCK HHpOpMamuu (U3NIECKOTO COACPNKAHHUS B
HuTepHeTe, caMOCTOATENBHO (GOPMYIUPYS MMOMCKOBBIN 3aMpOC, HAXOIUTH
MyTH OTpeeNIeHUs] JOCTOBEPHOCTH TMONYYCHHON MH(POpPMAIMH Ha OCHOBE
UMEIOIINXCS 3HAHWHN U TOTIOJHUTEIbHBIX HICTOYHUKOB;

MCTIOJIh30BaTh MPH BHIMIOJHEHUH YUEOHBIX 33JlaHUil HAy4HO--TIOMYJISPHYIO
auTeparypy GU3NYECKOTo COACP KaHMs, CIIPABOYHBIE MaTEPHAIIBI, PECYPCHI
cetu MHTepHeT, BIaaeTb NpuéMaMu KOHCIEKTHPOBAaHUS TEKCTa,
npeoOpazoBaHusl HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE U YCTHBIE COOOIIECHUS HAa OCHOBE
UHPOpPMAIIMK M3 HECKOIBKUX HMCTOYHHKOB (U3UYECKOTO COJEpKaHUS,
MyOJIMYHO MPEACTABISATh PE3YJIbTATHI MPOCKTHOW MITM UCCIIEI0BATENbCKON
ACeSITeNbHOCTH, TPH OTOM TPaMOTHO  HCIOJNB30BaTh  HM3yYCHHBIN
NOHATUHHBIA amnmapar M3y4aemoro paszena (U3MKd U COMPOBOXKIATH
BBICTYIUICHHE TIpe3eHTalued ¢ Y4EToM OCOOEHHOCTEH ayIuTOpuu
CBEPCTHUKOB.
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TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3je/ioB U K i (uu¢posbIe)
n/m| TeM NPOrpaMmbl Bceero O;Tp OJLHBIC P ;KTquCKHe oOpa3oBaTejibHbIE
padoTsI padoThbI pecypesI
Paszpen 1. @usuka u e€ poJib B IO3HAHMH OKPY/KAIOLIEr0 MUpa
bu6moreka [IOK
11 Dusnka - Hayka 0 pHPOAe 2 https://m.edso0.ru/7f416194
bu6moreka [IOK
1.2 dusnyeckre BEININHEI 2 1 https://m. edsoo.ru/7f416194
13 EctecTBeHHOHAYYHBIN METOT 5 1 bu6moreka [IOK
' TTO3HAHUS https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHbIe CBEIeHUS 0 CTPOCHUM BelllecTBA
bu6moreka [IOK
2.1 Crpoenue semectsa 1 https://m.eds00.ru/7f416194
29 JIBrmKeHre U B3aUMOJICHCTBHE 2 1 bubnuorexa [JOK
' YaCTHUIl BEIIECTBA https://m.edsoo0.ru/7f416194
23 ArperaTHble COCTOSIHUS 2 bubnuoreka [JOK
' BeIlleCTBA https://m.eds00.ru/7f416194
Utoro no pazneny 5
Pa3nen 3. /IBu:keHHe M B3aUMO/IeliCTBHE TeJl
bubmuoreka [JOK
3.1 R 3 https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, MIOTHOCTh 4 1 bubmiorexa [JOK

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

3.3 Cuina. Buasl cun 14 2 bubmuoreka [JOK
https://m.eds00.ru/7f416194
Wroro no pazgeny 21
Pasnen 4. J/laBjeHue TBEPABIX TeJl, *KMIKOCTEH 1 ra3oB
4.1 Jasnenue. [lepenaua nasieHuss TBEPABIMU 3 bubnuorexa [JOK
TeJIaMH, KUJIKOCTSIMH U Ta3aMH https://m.edsoo0.ru/7f416194
4.2 JlaBnenue ®KuJaIKoCTH 5) bubnuotexa [JOK
https://m.eds00.ru/7f416194
4.3 ATMoOcdepHOe TaBlieHUE 6 bubnmoreka [JOK
https://m.eds00.ru/7f416194
4.4 JleiicTBHE )KUAKOCTH U ra3a Ha NOTPYKEHHOE 7 3 bubnuoreka [JOK
B HUX TEJIO https://m.eds00.ru/7f416194
Hroro o pazgeny 21
Pa3nes 5. PaGora u MomHoCTh. JHEprus
5.1 PaGora u MmomHOCTH 3 1 bu6moreka [IOK
https://m.edsoo.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 1 bubnuorexa [JOK
https://m.edsoo.ru/7f416194
5.3 MexaHudeckas SHEPTHsI 4 1 bubnuorexa [JOK
https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O0 68 12

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

8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
N/ HaumeHoBaHue pa3ie/ioB U TeM K i (ungpossbie)
B NPorpamMmbl Bcero 0; TPOJTLHBIC pﬁaKaneCKHe o0pa3oBaTe/ibHbIE
padoTsI padoTbI pecypebi
Pasnen 1. TensoBble siBIeHUsI
. bubmmoreka [{OK
11 Ctpoenue u CBOICTBA BEIECTBA 7 https://m.edsoo.ru/7f4181ce
bubmmoreka [IOK
12 Terosbie nporecch! 21 ! ° https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Paznea 2. DiieKTpu4YecKHUe 1 MATHUTHBIE SIBJICHUS
21 DIIEKTPUYECKHE 3apsibl. 3apSKEHHbBIE TeJla 7 1 bubnuorexa [JOK
' U UX B3aUMOJICIICTBHE https://m.edsoo.ru/7f4181ce
N N bubnuorexa [JOK
2.2 [TocTosTHHBIN SNIEKTPUUYECKUN TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
23 MarsHTHbIe ABICHHS 6 . 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 DICKTPOMATHHTHAA HHIYKIIHA 4 https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 3 145
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9 KUVIACC

KoJsnyecTBO yacoB DJIeKTPOHHBbIE
No /n HanmeHoBaHMe pa3je/ioB U TeM K i (uu¢posrIe)
B NPorpamMmbl Bcero 0; TPOJBHbIC pﬁaKaneckne o0pa3oBaTe/ibHbIE
padoTsI padoTbI pecype
Paznen 1. Mexannuyeckue siBJeHUs
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bubmmoreka [{OK
' OTMCaHUS https://m.edsoo.ru/7f41a4a6
. bubmmoreka [{OK
1.2 BsaumoielicTaue Ten 20 . 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
13 3aKOHI COXpaHEHH 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pazgen 2. MexaHnnyeckue Ko1e0aHUs U BOJHBI
bu6mmoreka [IOK
2.1 Mexanmcckne koseoanm ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHu4ecKre BOJHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15

Pa3znes 3. DileKTPOMATrHUTHOE 110JI€ M JIEKTPOMATrHUTHbIE BOJIHbI

31 DIIEKTPOMAarHuTHOE MOJe U 6 5 bubnnoreka [JOK
3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 6
Pa3znen 4. CBeToBLI€E IBJICHHSA
4.1 3aKOHBI pacCIIPOCTPAHEHUS CBETa 6 2 bubmiorexa LIOK

https://m.edsoo.ru/7f41a4a6
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bu6mmoreka [{OK
4.2 JIMH3BI ¥ ONITHYECKHUE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmmorexa [{OK
4.3 Paznioxxenne 6eroro cBeTa B CIIEKTP 3 2 https://m.edso.ru/7f41ada6
Hroro no pazgeny 15
Paznea S. KBanToBble siBJIeHUs
bubmmoreka [{OK
51 Hcnyckanne v MOrIoneHrne CBeTa arToMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
5.2 CTpoemue aTomHOro s1pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SAnepHbie peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasznen 6. [loBToOpuTEIbHO-00001IAK0 M MOLYIb
6.1 [ToBTOpeHue u 0000ImEeHNEe COACPIKAHUS 9 5 bubmuorexa [JOK
' Kypca dhu3uku 3a 7-9 Kimacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27
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JIner koppekTHPOBKH padoyeil mporpaMmmbl

1o npeaMeTy «puznka» 7-9 kiacc,
yuutenb Ps6osa B.3

2023/2024 y4eGublii rox
Ha ocHOBaHMM pacX0ICHUS KOJINYECTBA YIEOHBIX YaCOB, MPEAYCMOTPEHHBIX paboueii, 1 (aKTUIECKUM KOIUYECTBOM MPOBEAEHHBIX

y4eOHBIX YPOKOB I10 IPUYMHE BHECEHUS U3MEHEHU B KaieHaapHbIi yueOHbli rpa¢puk MBOY «Kotensckas COIL» na 2023/2024

y4eOHBIN TO/1, B pad0YyI0 MPOrpaMMy IO IPEIMETY BHECEHBI CIICAYIONINE N3MEHEHNUS !

Ne ypoka

Tema no KTMM/pasaen

MnaH, u

®daKT, Y

MpUYnHa KOPPEKTUPOBKM

Cnocob KopPpPeKTUPOBKM
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