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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKe Ha YpPOBHE OCHOBHOIO 00ImIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTEbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yu€Tom deaepanbHON paboueil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copepkanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYyYaroUuXxcsi M OPraHu3alyi0 H3y4eHHUs
bu3MKN Ha AEATETHPHOCTHOW OCHOBE. B mporpamMMe mo (u3HKE yYUTHIBAIOTCS
BO3MOYKHOCTH Yy4yeOHOro mnpenMera B peanusanuu TtpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METAlpEeIMETHBIM pe3yJibTaTaM 00Yy4EHHUs, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMma mo ¢u3uKe ycTaHaBIMBAET paclpeesieHue yueOHOro MaTepuana
1o rogam o0ydeHus (10 Kjaccam), MpeIaraeT NPUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACpKAHHS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroIINXCs.

[IporpaMmma mo ¢Qusuke pa3paboTaHa € LEIBIO OKa3aHUS METOIUYECKON
MIOMOIIIH YYUTEIO B CO3/IaHUU paboueii mporpaMmbl IO YIeOHOMY TPEIMETY.

dusuka ABISAETCS CUCTEMOOOPA3YIOLINM ISl €CTECTBEHHO-HAYYHBIX Y4EOHBIX
IPEIMETOB, OCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 U3HUeCcKoii Teorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa, MPEIOCTaBIsIeT Hanbosee sSiCHbIC
00Opa3Iipl MPUMEHEHHsS] HAYYHOTO METOJa TMO3HAHUSA, TO €CTh CI0c0o0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUM O MHUpE.

OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUSI B CTPYKTYpe 0OIIero
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH U
UHTEpeca K HayKe Y 00yJaronmxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpeJIojaracT OBJIQJICHHUE
CIIEYIOIIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUA,
e OICHHUBATH U IIOHUMATH 0COOEHHOCTH HAay4YHOI'0 MCCJICAOBAHMAA,

e MHTCPIPCTUPOBATDH JaHHBIC u HCIIOJIB30BaTh HAay4YHBIC
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OCHOBHBIE  00111€00pa30BaTENbHBIE MPOTPAMMBI, YTBEPKAEHHON pELICHHUEM
Komnernn Munucrepcersa npocemienust Poccutickoii @enepanuu (poToKosa oT 3
nekaopst 2019 r. Ne T1IK-4BH).

Heau uzyyenust Pu3suKu:

npuoOpeTeHne HMHTEpeca M CTPEeMJICHHsS OO0y4alouuxcs K HaydyHOMY
U3yYEHHUIO TPUPOABbI, Pa3BUTHE HMX HHTEUIEKTYaJbHBIX U TBOPYECKHUX
CIIOCOOHOCTEI;

Pa3BUTHC HpCI[CTaBJICHI/Iﬁ O HAYYHOM MCTOAC IMO3HAHUA H (I)OpMI/IpOBaHI/IG
HCCICAOBATCIILCKOI'O OTHOMICHUS K OKPYZKAIOIUM ABJICHUAM

(bopMHUpOBaHKE HAYYHOTO MUPOBO33PEHNUS KaK pe3yJibTaTa U3y4eHHsI OCHOB
CTPOEHUS MAaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

dbopMupoBaHUE TPEACTABICHUN O Poiu (U3UKU ISl Pa3BUTHS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEJCTaBICHUH O  BO3MOXKHBIX  chepax  Oymymiei
npo¢eCCUOHATIBHON JIESITEIbHOCTH, CBSI3aHHOU ¢ ()M3UKOM, TOJATOTOBKA K
JaabHeWIleMy 0Oy4eHHUIO B 3TOM HaMpaBJICHUMU.

JlocTrkeHre 3TUX IIeJIed MporpaMMbl MO (U3WKE HAa YPOBHE OCHOBHOIO
o01iero o0pa3oBaHusi 00ECTICYNBACTCS PEIICHUEM CIEAYIOMNX 3a4aY:

npuoOpeTeHrue 3HAHMM O JAUCKPETHOM CTPOEHUM  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX
SIBIICHUSX;

npUOOpPETEeHNE YMEHUN OMUCHIBATH U OOBICHATH (U3UUECKHUE SIBICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOGHHME METOJOB pEIICHHS NPOCTEUINMX Pacy€THBIX 3aJad C
UCITOJIb30BAaHUEM bu3nIeCKuX MoOJIeseH, TBOPYECKHUX u
MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMCHHN HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
WCITIOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOCHHUE MPUEMOB pabOThl ¢ UH(pOpMaIend (PU3NIECKOTO COACpKAHMS,
BKJTFOYAsi HH(POPMAIIMIO O COBPEMEHHBIX JOCTIKEHUAX (U3HKHU, aHAIN3 U
KPUTHUYECKOE OIICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O c(hepamu poecCHOHaATBEHON NeATeTbHOCTH, CBI3aHHBIMU
C (U3MKOH, W COBPEMCHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha
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Kiacce — 68 yacoB (2 daca B Hemeno), B 9 kimacce — 102 gaca (3 yaca B HeZEI0).

[Ipennaraemeiii B mporpaMMe no (Gpu3MKe MepedyeHb JabopaTOPHBIX padoT U
OTIBITOB HOCUT PEKOMEHATEIIbHBINA XapaKTep, yUUTeNb JeiaeT BEIOOP MPOBEICHUS
7a00paTOPHBIX PabOT W OMBITOB € YYETOM HMHAMBUIYATBHBIX OCOOEHHOCTEH
OOyYJaroIMXcs, CIHUCKa AKCIEPUMEHTAIBHBIX 3aJIaHU, MPEJIaraeMbIX B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1o (PU3MKe.
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COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

@usnka — Hayka o mnpupone. fABieHus npupoapl. PUHYECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMUUMHBL. M3MmepeHue Quanueckux BelWyuH. DuUznyeckue
npuoopsl. [lorpentHocts u3mepeHuil. MexxayHapoaHasi CUCTEMA €IHMHMII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4aloT MPUPOY.
EcTecTBeHHO-Hay4YHBIM METOJl TMO3HAHUS: HAOJIOJEHHE, MOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObSICHEHNE
HaOmogaemMoro siiaeHus. Onucanue Gu3NIeCKUX SBJICHHUN C TOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHu4eckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHUS.

2. Dusnyeckue MpuOOPHI U MPOLEeypa MPSAMbIX U3MEPEHUN aHAJTIOTOBBIM U

1M (POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. Omnpenenenue UEHbI AIEHUS MIKAJIbl U3MEPUTEIBHOTO TpUOopa.
2. M3mepeHue pacCTOSHUMN.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEa.
4. OnpeneneHue pa3MepoB MajbIX TEN.
5. M3mepenue temmeparypbsl NpU MOMOIIHA KHIKOCTHOTO TEPMOMETpa U
JlaTYUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyImeHHOrO0 TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllle BhICOTA
MyCKa.

Paznean 2. IlepBoHayasibHbIEe CBeJeHUS 0 CTPOCHUM BellleCTBA.

CrpoeHue BelIecTBa: aTOMbl M MOJEKYJbl, HX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBm>kenne yactuy BemectBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
temnepaTypoil. bpoyHoBckoe nBmwxkenue, auddysus. BzanmonelicTBue YacTuil
BEIIECTBA: ITPUTSLDKEHNUE U OTTAIIKUBAHHE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEW M TBEPJIBIX
(KpUCTaINIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
HO-MOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH

arpB A MBHIJIPEIHIG D b1
SMEKTPOHON NOANNCEI0
emMoncmpauuu.
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2. Habmonenue muddysun.
3. HabGmonenue — sBineHui,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKMBAaHUEM YACTHUI] BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuaMeTrpa aroMa METOJAOM DpsAOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).

2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.

Pa3nen 3. /IBUKeHHe U B3aUMOAeHCTBHE TeJl.

Mexanudeckoe ABWKeHUE. PaBHOMEpHOE M HEPaBHOMEPHOE [BHIKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUU. Pacuér mytu u
BPEMEHU JBUKEHUS.

SBnenue uHepuMH. 3aKOH WHEpUUHU. B3anMoneicTBue Tesl Kak INpUYMHA
U3MEHEHUSI CKOPOCTM JBWXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHocTh BemecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJI B €IUHULE
00BéMa BellecTBa.

Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO JUHAMOMETpA. SIBJIECHHUE TIATOTEHUS U CHIIA
TsokecTr. Crila TshKeCTH Ha Apyrux miaHerax. Bec tena. Hesecomocts. Cnoxenue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomercTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUpPOIe U TEXHUKE.

Hemoncmpayuu.

Habmroienue MexaHu4eckoro JBUKEHHUs Teja.
N3mepenne CKOpOCTH NPSIMOJIUHENHOTO ABUKECHHUS.
HabGnronenue siBjeHUs] UHEPLIMH.

CpaBHeHHE MaccC 10 B3aUMOJICHCTBUIO TEII.
CroxxeHre CHJl, HallpaBJICHHBIX 110 OJTHOM MIPSMOM.

Jlabopamopusie pabomel u onvimel.

1. OmpezeneHne CKOPOCTH PAaBHOMEPHOrO JIBMKEHMSI (LIapHKa B KUIKOCTH,
MOJIEJIH JICKTPUIECKOT0 aBTOMOOMIIS M TaK Jajee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WU IMIapuKa TIo
HAKJIOHHOM IUIOCKOCTH.
Omnpenenenne TIOTHOCTH TBEPIOTO Tea.

4. OnbITBI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHHUs (nedopMariuin)
MPY>KUAHBI OT TIPHIIOKEHHOW CHJTBI.

1
2
3
4. HabGmroneHne u3MEHEHUsI CKOPOCTH TIPU B3aUMOJICHCTBUU TEl.
5
6.

/
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O ITIBITHI eMOHCTpI/IpyIOIH 3aBUCUMOCTBb CHJIBI TpeHI/Iﬂ CKOJIBKCHUA OT
,EI,OKVM EHT NOANA

31 EKprwﬁmepa COMPHUKACAIOIINXCS TIOBEPXHOCTEH.
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Hasnenne. CriocoObl yMEHBIICHUS U YBEIMUYEHUS NaBieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUSI raza oT o0bEma, Temmneparypsl. llepenaua naBieHus
TBEPABIMHU TEJIAMH, KUJIKOCTAMH M Tasamu. 3akoH Ilackand. [lHeBMaTmueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTH OT riayOuHbl. ['mapocraTmyeckuit
napajaokc. Coobmraroniyecs: cocysl. [ mapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBienue. [IpuunHBI CyIIecTBOBaHUSA
BO3MyIIHOW 000y0uku 3emiu. OmbiT Toppuyemmu. M3meperue atMochepHOTro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus aTMOC(hHEepHOTO TaBJICHHUS.

JleiicTBUE KUAKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX TeJO. BrITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.

o vk w N
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3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua gaBiIeHUs )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne nercTBUS aTMOCHEPHOTO JABJICHHUS.

3aBHUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tea
Y TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BHITECHEHHOMN KUJIKOCTH.
VYcnoBue maBaHus TEN: MJIaBaHUE WU MOTPYKEHUE TEJl B 3aBUCUMOCTH OT
COOTHOIIIEHHUSI TUIOTHOCTEN TeJa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimol.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHON B
JKUJIKOCTh YaCTH Tea.

OnpeneneHne  BBITAJIKUBAIOIIEH  CHUJIbI, JCHCTBYIOIIEHM Ha  TeEJo,
IIOrPYKEHHOE B JKUIKOCTD.

[IpoBepka HE3ABUCUMOCTH BBITAJIKUBAIOILEH CUIIBI, IEMCTBYIOLIEH HA TEJIO
B JKMJKOCTH, OT MaccChl Tea.

OnbIThl, AEMOHCTPUPYIOUIME 3aBUCUMOCTH BBITAJIKUBAIOIIECH CHIIBI,
JEUCTBYIOIIEH Ha TEJO B )KUAKOCTH, OT 00BEMA MOTPYKEHHOU B )KUIKOCTh
YacTH TeJa U OT IJIOTHOCTH JKUIKOCTH.

KoncTtpyupoBanue apeomerpa WA KOHCTPYHPOBAHUE JIOJKU U
OIIpPEIICIIEHUE €€ TPY30IOABEMHOCTH.

Paznen 5. Pabora u MOIIIHOCTH. JHEPIrUs.
Mexannyeckast pabota. MOITHOCTb.

/

[IpocThie MeXaHW3MBI: pbIUay, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
NOKYMEHT NognCAH
P3RERBBELIHIVIFOH HEHUE MpaBuJia paBHOBECHS phluara K 0JI0Ky. «30JI0TOe
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npasmiio» Mexanuku. KI1JI mpocTeix mexanu3MoB. [IpocTeie MexaHU3MBbI B OBITY U
TEXHHUKE.

Mexannueckass odHeprusa. KuHeTtmyeckas W NOTEHUHAIBHAS DHEPTHS.
[IpeBpaliieHre OTHOTO BU/Ia MEXAaHWUUYECKOW SHEPTUM B IPYroil. 3aKOH COXPAHECHUS
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS IIPYU PABHOMEPHOM JIBUYKEHUU TEJa I10

TOPU30HTAIILHON IOBEPXHOCTH.

2. HccnenoBanue yCinoBUM paBHOBECHS pblUyara.

3. H3zmepenue KII/l HaKTOHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO--KHHETUYECKOH TEOPUH CTPOCHHUS
BemecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, NMOATBEPKAAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOW TEOPHH.

Mopgenu TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHHW MOJIEKYJSIPHO--KUHETHYECKOU TEOPUH.
CmaunBaHNe U KallWJUISIPHBIE SIBJICHUS. TEemIOBOE paclIMpEHUe U CKaTUeE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHnsisi sHeprus. CrocoObl HM3MEHEHHUS BHYTPEHHEH OJHEpPruu:
TeIUIoNepeadya U coBeplieHre padoThl. Buasl Terionepenadn: TemIONPOBOIHOCTb,
KOHBEKIIUSA, U3JIyYCHUE.

KomnyectBo Temnotel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEPACBAHUE KPHUCTAUIMYECKUX BEUIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxnocTs BO3ayXa.

OHeprus TOIJIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Tpunuuner paGotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro nBurarens.

/
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13.

Hab6mronenue nuddysnun.
HaOnroenue siBneHuid cMaurBaHUs U KalMWUISIPHBIX SIBJICHUN.
HaOnronenue TenioBoro pacimpeHus Ted.
N3meHeHne naBieHUs ra3a MpU U3MEHEHHH 00bEMa W HarpeBaHUHU HWJIU
OXJIKJICHHU.
[IpaBuna u3MepeHus: TEMIEpaTypsl.
Buae! Tennonepenayn.
OxyaxIeHUe TIPU COBEPIIICHUN PaOOTHI.
HarpeBanue npu coBepiiieHuH paboThl BHCIIHUMH CHUJIaMHU.
. CpaBHEHHUE TEMIOEMKOCTEN pa3IMYHbIX BEILIECTB.
. HaOmronenue xuneHus.
. HaOmronenue nocTostHCTBA TeMIepaTyphl IPH TUIaBJICHUU.
Mojiesiu TenJIOBBIX JIBUTaTEICH.

Jlabopamopnwie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKCHUS.
OnBITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIU caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiIeHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIONIUME 3aBUCUMOCTH JABJICHUS BO3/lyXa OT €ro
00bEMa M HArpeBaHUS WIN OXJIAKICHHUS.

[IpoBepka rUMOTE3bl JUHEHHOM 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHHs BHYTpPEHHEH »JHEpPrud Tella B pe3yjbTaTe
Terionepeaayr U padboThl BHEIITHUX CHUJI.

HccnenoBanue sBiEHUSI TEIUIOOOMEHA MPU CMEIIUBAHWUU XOJIOTHOW U
ropsi4eu BOJBI.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MEHE C HAarpeThiM METATUIMUYECKUM LIMJIHHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

OmnpeneneHue OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaeIbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.
Onexktpuzanusi Tena. JBa poja 3ieKTpUYecKuX 3apsaaoB. BzaumopelcTBue
3apspKeHHBIX  Ten. 3akoH KymoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS

/

O

3APAKCHHBIX TCJI OT BCJIMYHNHBI 3ap;h103 H PaCCTOSAHUA MCIKIAY TeJIaMI/I).
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Hocurenu snekTpuyeckux 3apsaoB. DJIEMEHTAPHBIA 3JIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOAHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
W cTOYHUKN TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro ToKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKUI TOK B KHUAKOCTIX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ComnpoTuBiieHHE MPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
JU1s yuacTtka nen. [TocnegoBaTenpHoe U apauieibHOE COEAUHEHNE ITPOBOIHUKOB.

PaGora u MoOIIHOCTH 3JE€KTpUYECcKOro Toka. 3akoH Jxoymns—Jlenna.
DneKkTpuyecKre 1enu U NOTPEOUTENH 3IEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBIKaHHE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBME MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. MarauTHoe noje 3eMJIM U €ro 3HadeHue I Ku3HU Ha 3emue. OnbIT
Opcrena. MaraHuTHOE TOJIE IEKTPUUYECKOTO TOKA. [IpuMeneHne 3JIeKTpOMarauToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
IIOCTOSTHHOTO  TOKa. VICmoyib30BaHME  JJIEKTPOJBHUIATENIEM B  TEXHUYECKHUX
YCTPOMCTBAX M Ha TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIIEKTPOreHEePaTop. CnocoObl MOy YEHUS AIEKTPUYECKOU SHEPIUH.
DJIEKTPOCTAHIIMY HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Hemoncmpayuu.

DJeKTpu3anus Ted.
JIBa poza 3JIEKTPUYECKUX 3apsii0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] MHAYKIHS.
3aKOH COXPAHEHMS SJIEKTPUYECKUX 3apsI0B.
[IpOBOIHUKH U TUDJICKTPUKHU.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTouHMKHM TTOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. I"'a30BbIN pasps.
. I3MepeHne cuitbl TOKa aMIEPMETPOM.
. I3MepeHune 35eKTpUIeCKOT0 HANPSKEHUS! BOJIbTMETPOM.
14. PeocTaT 1 MarasuH CONPOTUBIICHUM.

© 0N DU AW N R
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1oje Toka. DIEeKTPOMAarHHuT.

JlelicTBHE MarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND ITOCTOSIHHOTO TOKA.

HccnenoBanue siBJICHUA 3JIEKTPOMArHUTHON MHIYKIIAH.

OneiTel @apajes.

3aBUCUMOCTh HAMNpAaBJICHUS WHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HEePaTOP MOCTOSIHHOTO TOKA.

Jlabopamopuwie pabomul u onvimaol.

1.

OnpiTel MO HAOJNIONCHUIO BJEKTPU3ALMM Tel HWHAYKUUMEH U MpHU

/
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CONPUKOCHOBEHHH.

2. HMccnepoBaHue HOEUCTBUSL 3IEKTPUUYECKOrO IO HA MPOBOAHUKH U
JTBJIEKTPUKHU.

3. COopka u nmpoBepKa pabOThI IEKTPUUECKOH 1EMU MOCTOSHHOTO TOKA.

4. VI3MepeHue u perympoBaHUE CUIIbI TOKA.

5. M3mepeHue u perynmpoBaHUe HANPSKEHUS.

6. MccrmenoBanue 3aBUCHMOCTH CWJIBI TOKA, UAYIIETO YE€PE3 pPE3UCTOp, OT
CONPOTUBJIEHUSI PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

7. OTNBITHI, JEMOHCTPHUPYIOLIHE 3aBUCUMOCTh ANEKTPUUECKOTO
CONMPOTHUBJIEHUS! TPOBOAHUKA OT €ro JUIMHBI, IUIOUIAJAH IONEPEUYHOIO
CEUYEeHUs U MaTepuaa.

8. IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUUW IIPU  IIOCIEI0BATEIbHOM
COEJIMHEHNH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuiia sl CWJIBl TOKAa MpPU MMAPAUIETbHOM COEIHMHEHHUH
PE3UCTOPOB.

10. Onpenenenue pabOTHI MEKTPUUECKOI0 TOKA, UIYIIETO Yepe3 Pe3UCTOP.

11. OnpenesieHHe MOIIMHOCTH BJEKTPUUECKOTO TOKAa, BBIAEISEMONW Ha
pe3ucrope.

12. UccnegoBanue 3aBUCHUMOCTH CHJIBI TOKa, MAYIIETO 4epe3 JIAMIIOYKY, OT
HalpsHKEHUs Ha HEW.

13. Onpenenennie KIIJ[ narpesarerns.

14. VccnenoBaHue MarHuTHOTO B3aUMOJICHCTBUSI IOCTOSIHHBIX MAarHUTOB.

15. VI3ydueHne MarHuTHOTO TMOJIsl TOCTOSTHHBIX MAarHUTOB MIPU UX 00beIMHEHUN
Y pa3JIeJICHUH.

16. MccnenoBanue AeHUCTBUS IEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.

OOKYMEHT No

OnpITEI n r%ggRHCTpprIoﬁ V€ 3aBUCUMOCTb CHWJIBI  B3aMMOJECUCTBUS

aNEKTPEATYEIKHE RN MarHuTd OT CUJIbl TOKA M HANPABJICHHS TOKA B KATYIIKE.
Ceptudukar 0E42607F‘I&ECE%XE%%EF’Q?&%EBW MariTHOro HOJS Ha MPOBOTHUK € TOKOM.




19. KoHCTpyHpOBaHKe 1 U3ydyeHHUE PadOThI JIEKTPOJBUTATEIS.
20. U3mepenne KII/l 351eKTpoABUTaTEIbHOM YCTAHOBKH.
21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKaA.
9 KVIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexannueckoe JaBWKeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHEHHOE
nerkeHue. HepaBHoMmepHOe npsimonHeENHOE ABMKEeHUE. CpellHsasl 1 MTHOBEHHAs
CKOpOCTb TeJia IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCcTpeMUTENbHOE YCKOPEHHUE.

IIepseiit 3ak0H HproTroHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyHLIMT CYTIEPIIO3UIUN CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHHUS, CUJIa
TPEHUsI OKOS, APYTUE BUJIBI TPCHUSI.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgenus. J{Buxenue mianet BOkpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanibHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenue mmnyinbca. UMmynbe cUiibl. 3aKOH COXPaHEHHUS
uMIyjbca. PeakTuBHOE ABUKEHHE.

Mexannueckass paboTa M MOIIHOCTb. PaboTa cusl TSKECTU, YNPYTrOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHMabHAs PHEPTUS TeJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [oTeHIIManbHast SHEPTUs CxKaToW NpyKuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIUU. 3aKOH COXPAHEHUS] MEXaHUYECKOU
DHEPIHUH.

Hemoncmpauuu.

1. HaGnrogeHne MexaHUUECKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCUETA.
2. CpaBHeHME MNyT€W U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Tela

/
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OTHOCHUTEJIBHO PAa3HBIX TEJI YTCUETA.

3N E%i%ﬂ%#ﬁ%%ﬁ%@ﬁ?{?“ H YCKPPCHUA HpHMOHHHCﬁHOFO JABUKCHUA.

Hccenosanue Npu3HaKoB JaBHOYCKOPEHHOT'O JIBHXKEHUS.
{50 AEEIE IBIDKEHUS TeJja 110 OKPYXKHOCTH.




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

Habmroienne MexaHn4ecKuX SBJICHUH, TPOUCXOIAIINX B CUCTEME OTCU&Ta
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTEIHHO
KabuHeTa PU3MKH.

3aBUCUMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HETO
CHJTBI.

HaOmroneHue paBeHCTBa CHII IPU B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena npy yCKOPEHHOM JBUKCHUU.

[lepenaua umirynsca nNpyu B3aUMOACHCTBUH TEIL.

[IpeoOpa3oBaHus SHEPTUU MPH B3aUMOICHCTBUU TEJ.

CoxpaHeHue UMITYJIbCa IPU HEYTIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHue UMIyJIbca MPU A0COIIOTHO YIPYTOM B3aUMOJIEHCTBHH.
Habmroienue peakTHBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHre MEXaHUUECKON YHEPTHH NPU JABMKEHUU Tella Mol JeHCTBUEM
PYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa JJisi pa3roHa U JajJbHEUIIEr0 PaBHOMEPHOTO
JIBIDKEHUS [IAPUKA I TETIEKKH.

OmpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHIKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OmnpeneneHue yCKOpeHHsI Teja TMPU PABHOYCKOPEHHOM JIBHUKEHUU TIO
HAKJIOHHOM ITIOCKOCTH.

Hccnenoanre 3aBUCUMOCTH IMyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBI)KCHUHU 03 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIU TIPU PABHOYCKOPEHHOM JIBMKEHUHU 0€3
HayaJbHONW CKOPOCTH IYyTH OTHOCATCS KakK psj HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIABJICHHUS.

Omnpenenenue kodphuireHTa TPEHUST CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne padOTHI CUIIBI TPEHUSI P PABHOMEPHOM JIBIDKCHHH TEJIa 110
TOPU30HTAIBHON TOBEPXHOCTH.

OnpeneneHue palbOThl CUJIBI  YOPYTOCTH TMPU TOABEME Tpy3a C
UCII0JIb30BAHUEM HEIMOABUKHOTO U MOJABUAKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXpPaHECHUS SHEPTUH.

/
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Pa%lle.ﬂ 9. Mexann4yeckue KoJeGanns U BOJIHbL.
JOKYMEHT

3JIEKTPOHHOW NMOAMUCHIO
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KonebartenbHoe apmkenne. OCHOBHBIE XapaKTEPUCTHKU KOJIeOaHUM: TIEpUOI,
4acToTa, aMIUINTyAa. MaremMaTnuecKui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
DHEPrUu MPH KOJIeOATETbHOM JIBH)KEHHH.

3aryxatomue  kosneOanus.  BwiHyxkaeHHsle — kKonebaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKMX BOJH. I[IpomonbHble U
MONEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpoOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. I'pomMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHdpa3Byk u
YIbTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kojieOaHMM TEJT MO JEUCTBUEM CUJIBI TSHKECTU U CHIIBI
YIOPYTOCTH.

Habmroienue konebanuii rpy3a Ha HUTU U Ha MPY>KUHE.

HabmroieHue BbIHYKIEHHBIX KOJIeOaHUH U pe30HaHCca.

PacnipocTpaneHne npo10bHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopuwie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuojia KoJeOaHMH MaTeMaTUYeCKOTO
MasTHHKA.

I L

2. OmpepneneHrie 4acTOThl U IEPHOJIA KOIeOaHU! MPY>KUHHOTO MAaATHHKA.
3. HccnenoBanue 3aBUCUMOCTH TIepHoOJia KOJIEOAHH MOABEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. VccrnemoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCHUMOCTU TEpHoJia KoieOaHUl TIpy3a, MOJBEIICEHHOIO K
HUTHU, OT MACCHI Ipy3a.
6. OmbBITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh Tepuoja  KoJeOaHwmit
MPY>KMHHOTO MasiTHUKA OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHus cBOOOJIHOTO MaJCHUS.
Paznen 10. D1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BoOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOJH. [llkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIS COTOBOM CBSI3U.
DnekTpoMarHuTHas npupoga cera. CkopocTh cBeTa. BoimHOBBIE CBOICTBa
CBETa.

/
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Jlabopamopnvie padbomul u onvimeul.
1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku ~— cBera.  IIpsamonuHelriHoe
pacnpoctpaHenue cseta. 3atmeHust Connua u Jlynel. Otpaxkenue ceera. [lnockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpeloMieHUs cBeTa. [lonmHoe BHYTpEHHee
OTpaxkeHHe cBeTa. Vcnonb30BaHME TMOJHOIO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xopa ayuen B tnH3e. OnTudeckas cucrema (poToarmapara, MUKpOCKOIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bim3opyKkoCcTh U 1aTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX LIBETOB. J{Hcniepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHeHOE pacCIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomy4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[IpenomiieHue cBera.

Ontuyeckui CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XoJ Jiy4er B paCCEUBAIOLIEH JIMH3E.

[Tony4yenune n300paxeHut ¢ MTOMOIIBIO JIUH3.

[Tpuniun aevictBus hoToanmapara, MUKpPOCKOIIA U TEJIECKOIIA.

10. Moxenp ria3za.

11. Pa3noxenue 6e50oro cBera B CIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuwie pabomul u onvimaol.

1. HccnepoBanue 3aBUCUMOCTH yria OTPaKEHHUSI CBETOBOTO Jiyya OT YIJia
naJIeHuUs.

2. M3yueHue xapakTepUCTHK U300paKeHUs MPEAMETA B IUIOCKOM 3epKaie.

3. HccnepgoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrIjia
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIOM.

4. lTlomyyeHue n300pa>keHUI C TOMOIIBIO COOMPAIOIEH JTUH3BI.

W X Nk W E

Omnpenenenue (HOKYCHOTO pACCTOSHUS U ONTHYECKOM CHIIbI coOMparolen
JIMH3HI.

/
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6.  OMBITEI 11O PASAOMKEHITIO 6ENOro CBETA B CIIEKTD.
NOKYMEHT nogricAH

SNERTPOHEBH NEhAASEREIITHIO LBETa NPEAMETOB MPH HX HAONIOJCHHH 4Yepes




Pa3znen 12. KBaHTOBBIE SIBJIEHUS.

OmnbiTel Pe3zepdopaa u mianerapHas mozens aroma. Mogens aroma bopa.
Hcnyckanue u norniomeHre ceera aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PanunoaktuBHOCTh. Asbda-, 6eTa- U ramma-usnydenusi. CTpoeHHe aTOMHOTO
anpa. HykionHas wmopens artomHoro snpa. M3otombl. PannoakTuBHBIE
npespaiuenus. [lepuoa nmomypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAHEHHS 3apsI0BOIO M MAaCCOBOIO YHCEIL.
OHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpruM. Peakiuu cuHTE3a U
nenenud saep. Ucrounuku sHeprun CosHIa U 3BE3I.

AnepHas sHepreruka. J[eMCTBUS paguOAKTUBHBIX HW3JIyYCHHM HA JKHUBBIC
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOIIEHUS.

2. CnexTpsl pa3JIMYHbIX T'a30B.

3. CnekTtp BOAoOpoaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrpanus uzimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HalnroneHue CrulonIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTUU YACTULBI MO TOPMO3ZHOMY

nytH (1o ¢poTtorpadusim).

3. M3mepeHnue paanoakTUBHOIO (oHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO--0000IAIONIMI MOAYJIb TPEAHA3HAYEH /JI CUCTEMaTU3alun
1 000011IEeHUs TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO
OpU HU3YyYEHUH BCETrO Kypca (pU3MKH, a Takxke A MOJTOTOBKH K OCHOBHOMY
rOCyIapCTBEHHOMY 3K3aMEHY Mo (U3HMKEe NIl 00ydarolmuxcs, BHIOPABIINX ITOT
y4eOHBIN IpeIMeET.

[Ipy M3ydeHUH AAHHOTO MOJYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
JeATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CreunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (GopMupyercs
€CTECTBEHHOHAy4YHass TPaMOTHOCTb: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHMS
SBJICHUA TPUPOABl M TEXHUKHU, OBJIAJCHUE YMEHUAMH OOBACHATH (pu3myeckue
ABJICHUS, NPUMEHSS IOJyYEHHBbIE 3HAHHWs, pelmaTrh 3aJadyd, B TOM YHCIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

/
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HITAIMHATLHO JIeATebHOCTN I XapaKTep JaHHOTO pa3Jiena peaan3yercs 3a

|,EI,C)KBMEHT noanMcAH
Cgﬁ”ﬁlz?ﬁ QSWH BBIIIOJIHAROT 3aaHUsl, B KOTOPBIX UM IPCAIaracTcCia:




HAa OCHOBE TIOJIyUCHHBIX 3HAHUW pacro3HaBaTh M HAYYHO OOBSICHATH
buznyeckue SBICHUS B OKPYKAIOLIEH MPUPOE U MMOBCETHEBHOM KU3HH,
UCIIOJIb30BaTh HAyYHbIE METO/IbI UCCIIEIOBAHMS (DU3HUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MOIYYEHUS TECOPETUUECKUX BBIBOJIOB;
OOBSICHATh Hay4yHblE€ OCHOBBI HambOoOJee Ba)KHBIX JOCTHKEHUII COBPEMEHHBIX
TEXHOJIOTU, HAIIPUMED, IPAKTHUECKOTO UCTOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IIPEBPAILECHHS U COXPAHEHHMs BCEX M3BECTHBIX BHIIOB
SHEPI'UH.

- \

JOKYMEHT NOAMNUCAH
3JIEKTPOHHOW NMOAMUCHIO
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3MKyu Ha ypOBHE OCHOBHOTO OOIIET0 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJbTATOB.

B pesynbprare nzyueHus Gu3MKU Ha YpOBHE OCHOBHOT'O 00IIEro o0pa3oBaHMs

y oOyyaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUUHOCTHBIE PE3yJIbTaThl B
YacTH:

1) maTpMoTHYEeCKOr0 BOCIMTAHUA:
- IPOSABJICHUE MHTEpPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOU
(u3HUECKON HAyKU;

- ICHHOCTHOC OTHOIIICHHUC K JOCTHKCHUAM pOCCHﬁCKHX y‘IéHBIX—-(I)I/I?;I/IKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

- TOTOBHOCTHb K aKTUBHOMY Y4d4CTHUIO B O6CY)KI[€HI/II/I O6IHGCTBCHHO 3HAaYUMBbIX U

TUYCCKUX MPOOJIEM, CBA3aHHBIX C MPAKTHICCKUM MPUMEHEHUEM JTOCTHIKEHUHN
busuKy;

- OCO3HAaHME BAXHOCTH MOPAJIbHO--3TUYECKUX MPUHIUIIOB B JEATEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCHPHSITHE ICTETHUECKUX KayeCTB (PU3NYECKOM HayKH: €€ TapMOHUYHOIO
[IOCTPOEHMUS, CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) IECHHOCTH HAYYHOTI'0 O3HAHMSA:

- OCO3HaHUE IIEHHOCTH (PU3MYECKONM HAyKM KakK MOIIHOTO HMHCTPYMEHTa
IIO3HAHUSI MHpPA, OCHOBBI PA3BUTHsI TEXHOJIOTUM, BaXXHEHIIEH COCTAaBIIAIOLLEH
KYJIBTYPBI;

- pa3BUTHE Hay4dHOH JI0003HATENBHOCTH, HHTEpPECa K HCCIEI0BATEIbCKON
NEATEIbHOCTH;

S) dopmupoBaHMs  KYJbBTYPHI  3A0pPOBbS W  IMOLMOHAJIBLHOIO
0JArONOJYYHA:

/

O

o AOKYMEHIHHREN A cTu 66331‘]21CHOF0 o0pa3a JXKM3HM B COBPEMEHHOM

3JIEKTPOHHOW NMOANMUCHIO
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TPAHCIIOPTE, Ha JIOPOTrax, C AIEKTPUYECKUM W TEIUIOBBIM OOOpPYIOBAHHEM B
JOMAIIIHUX YCIIOBUSAX;

- c(hopMUPOBAHHOCTH HABBIKA PeIICKCHH, PU3HAHUE CBOETO MpaBa Ha OITHOKY

N TaKOT'O JKC IIpaBa y APYTroro 4C¢JI0BCKaA,

6) TPy10BOI0 BOCTIMTAHMS:

- AKTHBHOC Y4YaCTHC B PCIICHHUH IIPAKTHYCCKHUX 3aday (B paMKax CCMbH,

o0pa3oBaTENbHOM  OpraHM3alid, TOpojJia, Kpas) TEXHOJIOTUYECKOW U
COIMAJIbHON HAMPABIEHHOCTH, TPEOYIOIIKUX B TOM YUCJIE U (PU3NUECKUX 3HAHUM;

- HHTCPCC K IIPAKTHYCCKOMY U3YUYCHHIO HpO(i)eCCI/II;'I, CBJ3aHHBIX C (bHSPIKOﬁ;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:
- OpHCHTAIMs Ha TPUMEHCHHE (U3MUYECKWX 3HAHWHM MJIsS PEIICHHs 3a7ad B

obnacTu Oprxcanmeﬁ Cpcabl, INIAHUPOBAHUA IIOCTYIIKOB M OHIOCHKH HX
BO3MOXXHBIX HOCJIGI[CTBI/H?I JJI 01<py>1<a10mel71 CpCIbI;

- OCO3HaHHE IJI00AJIBHOTIO XapakKTepa 3KOJOTMYECKMX MpoOJeM M IMyTeH HX

peuIeHus;

8) ajanTauum K M3MEHSIOWIUMCH YCJOBMAM COLMAJIBLHON W NPHPOIHOH
cpeabl:

- HOTpe6HOCTI) BO BSaHMOHeﬁCTBHH IIpX BBIIOJIHCHUN I/ICCHG,Z[OBaHI/II\/JI 141

ITPOCKTOB (bHSquCKOfI HamrpaBJICHHOCTH, OTKPLITOCTb OIIBITY W 3HAHWAM
APYIux;

- IIOBBINICHUC YPOBHIA CBOCH KOMIIETCHTHOCTHU qcpe3  MPaKTHUYCCKYHO

JIeSITCIIbHOCTD;

- TOTpeOHOCTH B (DOPMUPOBAHUM HOBBIX 3HAHUH, B TOM yucie GOpMyIUPOBAThH

nacu, IOHATHA, TUIIOTC3bI O (1)H3PI‘-I€CI(I/IX 00BEKTaxX U SABJICHUAX,

- OCO3HaHHE JICPUIIUTOB COOCTBCHHBIX 3HAHHN M KOMIICTEHTHOCTEH B 00JIaCTH

busuKy;

- IUTAaHWPOBAHKE CBOETO PAa3BUTHSI B MPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUM;

/
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- CTPCMJICHHUC aHAJIU3UPOBATH W BBISIBJISITH B3AUMOCBSI3U IMPpUPOIHI, O6HICCTB3 141
OOKYMEHT NOANUCAH

SNBRITPOWHION ACOMCISRE C HCIIOJIb30BaHNEM (DPU3HYECKUX 3HAHUIA;




e - OILICHKA CBOMX JCHUCTBUUA C YYETOM BIIMSHUA Ha OKPYKAIOUIYIO Cpeny,

BO3MOKHBIX TJTOOQTBHBIX HOCJ'I@I[CTBI/Iﬁ .

METANIPEJMETHBIE PE3YJIBTATBI

B pe3ynbraTte 0cCBOSHHS MPOrPaMMBI 110 (PU3UKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi y oOydaromerocs OyayT cQOPMUPOBaHB MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE I03HABATEIILHBIC YHUBEPCATbHBIC YUeOHbBIE ICHCTBHS,
KOMMYHUKATHBHBIE  YHUBEpCaJbHBIC  y4eOHBIC  JCHCTBUS,  PETYJIATUBHBIC
yYHUBEpCaJIbHbIE YUeOHbIC ICHCTBUSL.

ITo3naBaTebHBIE YHUBEpPCAJIbHBIC y‘leﬁﬂble IlCﬁCTBPISI

Bba3oBble Jjornueckue a1eiicTBUA:

BBISIBIIAITH W XapaKTEPU30BaTh CYIIECTBEHHbIC NPU3HAKK OOBEKTOB
(s1BNIEHUI );

yCTaHaBJIMBAaTh CYIIECTBEHHBIN NMPU3HAK KJIAaCCU(PUKALMU, OCHOBAHUS AJIs
000011I€HNs U CPAaBHEHUS,;

BBISIBIIATH 3aKOHOMEPHOCTHU Y MTPOTUBOPEUHS B pacCMaTpUBaEMbIX (pakTax,
JTAHHBIX ¥ HAOJIOJICHUSX, OTHOCSIIIUXCS K (PU3NMUECKUM SIBJICHUSIM;

BBISIBIIATH NMPUYMHHO--CJICJACTBCHHBIC CBSI3U IPH HM3YUYCHHH (PH3NYCCKUX
SIBIICHUH M TIPOIIECCOB, JICJIaTh BHIBOBI C HCITOJIb30BAHUEM JICTYKTUBHBIX H
WHIYKTHBHBIX YMO3aKJIIOUCHUH, BBIJIBUTaTh THIIOTE3bI O B3aMMOCBS3SIX
(U3UIECKUX BEITMYHH;

CaMOCTOSATEIILHO BBIOUPATH CITOCO0 pelIeHus yueOHOH (hr3ndecKoit 3aaaun
(cpaBHEHHE HECKOJIbKMX BApUAHTOB pEIICHHs, BBIOOp HamOolee
MOXOJISIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA:

HCIIOJIB30BATh BOIIPOCHI KAK I/ICCJ'IGI[OBaTeJ'H)CKI/Iﬁ HHCTPYMCHT IIO3HAHUS

IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABJIEHHOMY IUIAHY OIIBIT, HECIOMXKHBIM
bu3MYeCKUl JKCIIEPUMEHT, HEOOJbIIOE HCCIAeA0OBaHUE (PU3UUYECKOTrO
SIBJICHUS,

OLICHUBATDH Ha T[IPUMCHHUMOCTbL MW  JOCTOBCPHOCTDH I/IHCI)OpMaI_[I/IIO,
IMOJYYCHHYIO B XO0A€ UCCICAOBAHUA UIIN DKCIICPUMCHTA,

/
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e IIPOTHO3UPOBATH BO3MOXKHOE JalibHEWIee pa3BUTHE  (U3HUUYECKUX
MPOLIECCOB, a TAKXKE BBIJIBUTATh MPEAMNOIO0KEHUS 00 UX pa3BUTUU B HOBBIX
YCIOBHUSIX U KOHTEKCTAX.

Pabora c nunopmanueii:

e IPUMEHSATH PA3IUYHBIE METOJIbl, UHCTPYMEHTBI U 3aIpOCHI IPU MOUCKE U
otOope MH(POPMALMHM WIA JaHHBIX C YYETOM MPEMIOKEHHOW Y4eOHOU
¢$uznueckoil 3a1auu;

e AHAIM3HUPOBATh, CUCTEMATU3UPOBATH M HWHTEPIPETUPOBATH MHPOPMAIHIO
Pa3IMYHBIX BUJOB U (JOPM MPEACTABICHUS;

e CaMOCTOSTENIbHO BBIOMpaTh ONTUMAJbHYIO (OPMY MPEICTaBICHUS
uHOpMallMl W WUIIOCTPUPOBATh peEUIaeMble 3aJaud  HECIOXKHBIMU
CXeMaMH, uarpaMmmamMu, HHOU rpagukoi U 1X KOMOWHAIIUSIMH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe 1eHCTBUS:

e B X0Jic OOCYXJEHHS y4eOHOTO MaTepuaja, pe3yJbTaToB Ja0OpaTOPHBIX
paboT 1 IPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOMN TEMBI U
BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa PEIICHUE 3aJadyd W TOJJICpIKaHHE
OJ1arokesIaTeILHOCTH OOIIEHHUS;

e COMNOCTAaBJIATh CBOM CYXJACHUS C CYXICHUSIMUA JAPYTUX YYACTHUKOB
nuanora, OOHapYXKUBATh Pa3IMYUE U CXOACTBO MO3HIIHM;

e BbIpaXXaTb CBOIO TOYKY 3PCHUA B YCTHBIX U IMCbMCHHLBIX TCKCTAX,

e NyOJUYHO MPEACTABIATH PE3YIbTAThl BBIMOJIHEHHOTO (DU3UYECKOTO ONBITA
(9KCTIEpUMEHTa, UCCIIEeI0OBaHUS, IPOCKTA);

e TIOHMMATh M UCITOJI30BATh MPEUMYIIIECTBA KOMaHIHOW U HHIUBUIYaTbHOM
paboThI MPU PEIICHUH KOHKPETHOU (PU3ndecKoit mpoOIeMbl;

e TIPUHUMATH IIEJIM COBMECTHOM JCATCIBHOCTH, OPTaHU30BBIBAThH JICHCTBHUSI
no e¢ JOCTIKCHHIO: pacHpeleisaTh PO, OOCYXKIaTh MPOILECCHl |
PE3yNIbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;

e BBITNIOJIHATH CBOIO YacTh paOOTHI, JOCTUTAs KAYECTBEHHOTO pe3yJIbTaTa 1o
CBOEMY HAIIPABJICHUIO U KOOPAUHUPYS CBOU IEUCTBUS C APYTUMU YWICHAMU
KOMaH/IbI;

e OIICHMBATh KAYECTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUSI.

PeryisiTuBHBbIe YHUBepCaJbHbIe y4eOHbIe JAeilicTBUS
4 A

T
g MCbHIO
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BBISIBIISATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYaIlMSIX, TPEOYIOIIUX
JUTsL petieHust GU3NYECKUX 3HAHUM;

OPUEHTHPOBATbCSI B  PA3NMYHBIX [OAXOJAaX MPHUHATHS  pElIeHUH
(MHOUBUOYaJIbHOE, NPUHSATHE DPELICHUS B TPYMNIE, NPUHATHE PEIICHUMN
TpyIIoN);

CaMOCTOSITEJIEHO COCTaBJIATh AJITOPUTM PeLeHUs] (PU3NUECKOM 3aauu WIIN
IUTAHA HUCCIIEIOBAHUSA C YY4ETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHUPOBATh MIPEIaraéMble BAPUAHTHI PELICHU;

Jie7aTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJIbHbINA UHTEJJIEKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiararh 1jiaH €€ U3MEHEHHUS,;
OOBSCHATh NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS) Ppe3ysbTaToB
NEeSATEIbHOCTH, JaBaTh OLIEHKY NPHUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JACATEIHLHOCTH (B TOM YHWCIIE B XOJ BBIIOJHEHUS
(GU3MYECKOTO  HCCIIECIOBAHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
OOCTOSITEILCTB, W3MEHHUBIIMXCS CHUTYyallluid, YCTAHOBJICHHBIX OIIHOOK,
BO3HUKIIUX TPYAHOCTEN;

OICHUBATBb COOTBCTCTBUC PE3yJibTaTa LCJIU U YCIIOBHUAM,

CTaBUTH ce0s1 Ha MECTO APYyroro 4€JI0OBEKa B X0AC CIiopa Wik JUCKYCCHUH Ha
HaY4YHYIO TCMY, IOHUMATb MOTHBBI, HAMCPCHHA U JIOTUKY IPYIoro,

MPU3HABATh CBOE MPaBO Ha OIIMOKY MpHU perieHn (U3NIECKUX 3aa4 UK
B YTBEPKICHHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

HPEIMETHBIE PE3YJIBTATBI

K

KOHIly 0Oy4eHHs B 7 KJjlacce MpeIMEeTHbIE pe3yJbTaThl Ha 0a30BOM ypOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHMS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJeNb, TUIOTEe3a, CAUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIA, arperarHble COCTOSIHUS BellecTBa (TBEpIOE,
KHUAKOE, Tra3000pa3HOe), MEXaHWYEeCKOe JBIKEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, TMPSIMOJMHEMHOE), TPACKTOPHUs, PaBHOAECUCTBYIOIIAS
cwia,  JedopMmanus (ynpyras, IUIACTUYECKAsl),  HEBECOMOCT,
COOOIIAIOLINECS COCY/IbI;

/
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atMoc(epHOe NaBieHHE, IJIaBaHUE TeEJ, MPEBpAIlCHUs MEXaHU4eCKOH
SHEPIruM) MO ONHUCAHUIO UX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (U3HUECKOE SIBIICHUC;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3MYECKUX  SBJICHUU B
OKpY)XalollleM MHupe, B TOM 4YHcle (U3HUECKHUE SIBICHUS B TMPUPOJIE:
MIPUMEPBI IBUKEHUSA C PA3JIMYHBIMU CKOPOCTSMH B JKMBOM M HEXUBOU
MPUPOJIC, NEWCTBUE CUJIBI TPEHUS B MPUPOAE U TEXHUKE, BIIHASHUE
aTMoc(epHOro JaBJICHHs Ha JKUBOW OpraHM3M, MJIaBaHUE PHIO, phluard B
TEJIe YeNOBEeKa, MPH ITOM NMEPEBOAUTH MPAKTHUUECKYIO 3a7]a4y B yueOHYIO,
BBIJIETISITh CYILIECTBEHHbBIE CBOWCTBA (IPU3HAKH) (PU3NUECKUX SIBJICHU;

OMUCHIBATh U3YUYCHHBIC CBOMCTBA TEJI U (PUBMUECKUE SIBJICHUS, UCTIOJb3YS
bu3nUecKkue BeIMUUHbI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMSI, ITyTh,
CKOPOCTh, CPEIIHSISI CKOPOCTh, CUJIa YIPYTOCTH, CUJIA TSDKECTH, BEC TEla,
cujia TpeHUs, AaBjeHue (TBEPAOro Tea, KUJIKOCTH, Ta3a), BHITAIKUBAIOIIAs
cuja, MEXaHu4deckas paboTa, MOIIHOCTh, IUIEUO CHJIbI, MOMEHT CHJIbI,
KOO(POUIIMEHT TMOJE3HOTr0 JEUCTBUS MEXaHW3MOB, KHUHETHYECKas U
NOTEHIIMAIbHAS DHEPrusi), NpPU ONUCAHWUU TPABWIBHO TPAKTOBATH
(bU3MYEeCKUI CMBICIT UCTIOJIB3YEMbIX BEJIMYUH, UX 0003HAYCHUS U €AUHUIIBI
(bu3nYecKuX BEJIWYUH, HAXOAUTh (OPMYJIbI, CBSI3BIBAIONIME JTaHHYIO
(GU3NYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTEepPU30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBICHUS M IPOIECCHI,
UCIIOJIb3Yys MpaBUJia CIOKEHHS CHJI (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUIO paBHOBecHs phiuara (0s10ka),
«30J7I0TO€ TPABWJIO» MEXAHMKH, 3aKOH COXpPaHEHUS MEXaHUYEeCKOU
DHEPruu, TPHU OTOM JaBaTh CIIOBECHYIO (HOPMYJIUPOBKY 3aKOHA M
3aMKMCHIBATh €70 MAaTEMATHIYCCKOE BBIPAKCHUE;

OOBSACHATH (PU3UUECKHUE SBJICHUS, TPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallul NPaKTUKO-OPUEHTHUPOBAHHOIO Xapakrepa:
BBISIBJISITH IIPUYMHHO--CIICJCTBEHHBIE CBSA3HM, CTPOUTH OOBsSICHEHHE U3 1-2
JIOTHYECKHX IIaroB ¢ OMOpOoi Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacu€THble 3a7ayd B 1—2 JEHCTBUS, HCHOJIb3Ys 3aKOHBl H
dbopMyIibl, CBsA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHaJIM3a
YCJIOBHS 33/1a4d 3alIUChIBATh KPATKOE YCIOBUE, MOACTABIATh (PU3HUECKUE
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e pacro3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXHO PELIIUTh MPU MOMOLIH
(u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0OBAHUS BBIIEIATH IPOBEPSIEMOE
NPEAINOJIOKEHNE (TUIIOTEY ), pa3InYaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3ynbTaT, HaxOJIUTh OLIMOKK B XOJAE ONBITA, JENaTh BBIBOJBI MO €r0
pe3yabpTaram;

e TMPOBOJUTH ONBITHI MO HAOMIONEHUIO (UBNYECKUX SBICHUN  WIH
bu3nYecKuX CBOMCTB TeN: (hOPMYITUPOBATH TPOBEPSIEMbIE TPEATION0KEHHUS,
coOupaTh YCTAaHOBKY M3 MPEJJIOKEHHOTO 000pyAOBaHUs, 3aUChIBaTh X0/
orbITa U GOPMYIUPOBATH BHIBOIBI,

e BBINOJHATH MPSAMBIC H3MEPEHHSI PACCTOSHUSA, BPEMEHM, MAacCChl Tela,
o0béMa, CHUJIBI M TEMIEPATYpbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKA3aHUS MPUOOPOB C YUYETOM
3aIaHHOM aOCOIFOTHOM MOTPEITHOCTH U3MEPECHU;

e TIPOBOAUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIIMUUHBI OT
JIPYyrol ¢ HCMOJb30BAaHUEM INIPSAMBIX H3MEPECHHH (3aBUCUMOCTH ITyTH
PaBHOMEPHO ABWXKYIIETOCS TEJla OT BPEMEHU JBUKECHUS TEJIA, CUIIbI TPEHUS
CKOJIB)KCHHMsI OT Beca Teja, KadecTBa OOpaOOTKH IMOBEPXHOCTEH Tel M
HE3aBUCHUMOCTH CHUJIbI TPEHUS OT IUIOIIAJAN CONPUKOCHOBEHHUS TEN, CHIIbI
YOPYTrOCTH OT YJJIMHEHUsI MPYKUHBI, BBITAJIKUBAIOIICH CUIIBI OT 00BhEMaA
MOTPYKEHHOW YAaCTH TeJa U OT MJIOTHOCTH KUJIKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH TeJa, OT TJIyOMHBI, HA KOTOPYIO TOTPYKEHO TEJO, YCIOBHI
MJIaBaHUsl TeJ, YCJIOBUM paBHOBECHs pblyara u OJOKOB), y4acCTBOBATh B
MJIAHUPOBAHUM y4eOHOrO0 HCCIEIOBaHUs, COOMpATh YCTAHOBKY U
BBITIOJTHATh W3MEPEHUs, CJIeAys MPeJIOKCHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl TMOJYYCHHON 3aBUCHMOCTH (DU3MUECKHUX BCIMYMH B BHUJIC
MPEIOKEHHBIX TaOMUIl U TpaduKOB, JenaTh BBIBOJBI IO pe3yibTaTam
HCCIICIOBAHMS,

e IIPOBOAUTH KOCBEHHBIC H3MEPECHHUS (OHU3NUYSCKUX BEIMYHH (ITUIOTHOCTH
BEIIECTBA )KUJIKOCTH M TBEPOTO TEa, CHUIIa TPCHUSI CKOJIBKCHUS, TaBJICHUE
BO3MIyXa, BBITAJIKWBAIOIIAS CHJIA, JACHCTBYIOIAs Ha TMOTPYXEHHOE B
KUJIKOCTh  Tello, KOA(D(HUIMEHT IOJC3HOr0  JICHCTBHUS  MPOCTHIX
MEXaHU3MOB), CIEAysd MPEIJI0KEHHON WHCTPYKIIUU: TPHU BBITOJTHCHUH
U3MEpPEeHU CcOoOUpaTh HSKCHEPUMEHTANIBHYIO YCTAHOBKY W BBIYUCIISTH
3HAYCHHUE NCKOMOH BEJTUYHHBL;

e CO0OJIIO/IATh MpaBUJIa TEXHUKU OE€30MAaCHOCTH MPHU padoTe ¢ 1aOOPATOPHBIM
. )
noKyRASRY BSHIMENH
3JIEKTPOHHOW NMOAMUCHIO
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e YKa3bIBaTh MPUHLMUIBI JEUCTBHUS MPUOOPOB U TEXHUUECKUX YCTPOMCTB:
BEChI, TEPMOMETp, JIMHAMOMETpP, COOOIAIIIHNECS COCYAbl, OapoMerp,
phluar, MOABUKHBIN U HEMIOJABUKHBINA OJIOK, HAKJIIOHHASI TJIOCKOCTH;

e XapaKTepu30BaTh TMPUHIMIBI JCHCTBUS HU3YYEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HMX ONUCAaHHUA (B TOM YHUCIE:
NOJAIIMITHAKY, YCTPOMCTBO BOJONPOBOAA, THAPABIWYECKHA Ipecc,
MaHOMETp, BEICOTOMED, MOPITHEBOI HACOC, ApEOMETP), UCIIOJIb3Ys 3HAHUS
0 cBOMCTBax (PU3MYECKUX SIBJICHUI U HEOOXOAUMBbIE PU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

e TIPUBOAUTH HpUMEpPHl  (HAXOAUTh HMHPOPMALMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUS (PU3MYECKMX 3HAHUUA B IIOBCEJIHEBHOM
KU3HH Il oOecrniedeHrsi 0€30MacHOCTU MpU oOpalieHuu ¢ npudopamMu 1
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3J0POBBS U COOIIOICHHSI HOPM
HKOJIOTHYECKOTO TIOBEICHMS B OKPYXKAIOILEH CPEAE;

e OCYIIECTBISATH OTOOpP HCTOYHUKOB wuHGopMmanuu B HHTepHeTe B
COOTBETCTBHHU C 33JaHHBIM ITIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOLIUXCS
3HAHUM MW IIyT€M CPaBHEHUs PA3JIMUYHBIX HCTOYHUKOB BBIICIATH
uHpopMaIio, KOTOpas SIBIASETCS MPOTUBOPEYMBON MJIM MOXKET OBITh
HEJIOCTOBEPHOM;

e WCITOJIB30BATh MPHU BBHIMOJHEHUN YUCOHBIX 3a/IaHUA HAYYIHO--TIOMYJISIPHYIO
JTUTEPATYPY HU3UIECKOTO COJIEPIKAHMS, CIIPABOYHBIC MAaTEPHAIIBI, PECYPChI
cetu VHTepHer, BiaaeTh mNpuUEMaMHU KOHCIEKTHUPOBAHMUS  TEKCTa,
npeoOpa3zoBanus UHPOPMAIIUU U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

e CO371aBaTh COOCTBEHHBIE KPATKHE MHUCHbMEHHBIE U YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO COIEPKAHUSA, B TOM
qHCIie MyOJUYHO JIeaTh KPAaTKUE COOOIICHUS O pe3yiIbTaTax MPOSKTOB WIIN
y4eOHBIX HCCCAOBAHMM, TP 3TOM IPaMOTHO HMCIOJb30BaTh M3yYCHHBIN
MOHSATUUHBIM ammapaT Kypca (QU3MKH, CONMPOBOXIATh BBICTYIUICHHE
MIPE3EHTAIUEN;

e IIpPU BBINOJHEHUH YYEOHBIX NPOEKTOB MU HCCIEAOBAHUI pacrpenesTh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUHM C IOCTABJICHHBIMH 3aJauaMH,
CICAUTHh 3a BBINOJHEHUEM IUIAHA JIEMCTBUM, AaJCKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJIQJ] B  JI€ATEIbHOCTh  TPYIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJIECHCTBUE, YUYUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHiy o0yuenus B 8 Kliacce nmpeaMeTHbIE pe3yabTaThl Ha 6a30BOM YpPOBHE

0 JOIHEGREY MERF AT R SRORMIPOBAHHOETD Y O0YYAOLIMXCSl YMCHHIA:
ANERTRRHHANFIRAFINESHI TIs: Magca M pasMepsl MOJIEKYII, TEIUIOBOE JIBIKCHHE
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amMop(Hble Tela, HACBHIIEHHBIM W HEHACHIIICHHBI Map, BIAXHOCTh
BO3/yXa, TEeMIEepaTypa, BHYTPEHHSs DJHEpPrus, TEIUIOBOW JBHUTaTEllb,
AJIIEMEHTAPHBIN ANEKTPUUECKUM 3apsill, HIEKTPUUYECKOE I10JIE, IPOBOIHUKU
Y IUDJICKTPUKH, IIOCTOSIHHBIN DJIEKTPUYECKUI TOK, MAarHUTHOE I10JIE;

pa3nuuaTh ABJICHUS (TEIUIOBOE pacIIUpEHHE M CXKaThe, TeIlolepenaya,
TEIUIOBOE PaBHOBECHE, CMauYMBAHUE, KAWUISPHbIE SIBICHUSA, HCIApEHUE,
KOHJCHCAllUs, IJIaBICHHUE, KpUCTAIM3auus (OTBEpJEBaHUE), KUIICHUE,
TeIloneperada (TEmI0MpOBOJHOCTD, KOHBEKIUS, U3ITy4YEHHE),
AIIEKTPHU3aLUs TeJl, B3aUMOJCHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUYECKOIO
TOKa, KOPOTKOE 3aMbIKaHHME, B3aWMOJCHCTBUE MAarHUTOB, JEUCTBUE
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHasl WHIYKIIHS)
II0 ONHCAHMID HUX XapaKTEpHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBJICHUE;

pacmo3HaBaThb NPOSBJICHUE HM3YYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UUYECKUE SIBICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSHDKEHUWE W KanWwUBIpHbIE SIBIEHUS B NPUPOJE,
KpUcCTaulbl B Ipupoie, usiydeHne ConHia, 3aMmep3aHue BOJOEMOB,
Mopckue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, SJIEKTPUUECKUE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiu, Apend NoarCcoB, poJib MATHUTHOTO MOJIS JJIsI 5KM3HU Ha 3eMJie,
NOJIIPHOE CUSHHME, NPU 3TOM MEPEBOJAUTH IPAKTUYECKYIO 3aJady B
yueOHYI0, BBIICNATh CYLIECTBEHHbIE CBOMCTBa (IPU3HAKK) (PUINYECKUX
SIBIICHUI;

ONMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
¢dbuznyeckre BEMUYMHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUSI, KOJTUYECTBO
TEIUIOThI, YJEJbHAs TEINIOEMKOCTh BEIIECTBA, VYAENbHAs TEIUIOTA
IUIaBJICHUS, yJelbHas TeIyioTa NapooOpa3oBaHMs, YJeidbHas TEIIoTa
CropaHusi TOIUIMBA, KOA(M(UIIMEHT TMOJIE3HOTO JCHCTBUS TEIIOBOU
MAIlIMHBI, OTHOCUTENbHAS BIIAXKHOCTD BO3/1yXa, JJICKTPUYECKHUM 3apsil, cuila
TOKA, DJEKTPUYECKOE HAIpPSKEHUE, COIMPOTUBJIECHUE MPOBOIHUKA,
yZeJIbHOE COMPOTHUBJICHUE BEIIECTBA, pA00Ta U MOILIHOCTH AJEKTPUUECKOTO
TOKa), TPU OMUCAHWUU TIPABWIBHO TPAKTOBATh (U3MUECKUI CMBICT
UCITIOJIb3yEMbBIX BEJIMYWH, 0003HAUYCHUS U STUHUIIBI (PU3UIECKUX BEITUUMH,
HaXOAUTh (POPMYJbI, CBSI3BIBAIOLIUE NAaHHYIO (PU3NYECKYIO BEIMYUHY C
JIPYTUMU BEJIMYMHAMH, CTPOUTH TpaUKyd H3YUYEHHBIX 3aBUCHUMOCTEHN

/ (i)l’ljld".lel\YlA DCJIYIEIYLH; ‘\
ﬂQKV%&?ﬁEﬁﬂHWE CBOICTBY Ten, (u3nMyeckue SBIEHUS M MPOILECCHI,
SNNIEKTPOHHOM NOANUNCBIO
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YPOBHE), 3aKOH COXPaHEHUs 3apsaa, 3akoH Oma ISl y4acTKa LenH, 3aKOH
Jlxoyns—JIeHua, 3aKOH COXpaHEHUs! SHEPTUH, [IPU 3TOM J1aBaTh CIOBECHYIO
(GbopMyIMPOBKY 3aKOHA U 3alIMCHIBATh €T0 MATEMATHUECKOE BRIPAKCHHUE;

e OOBICHATH (PU3NYECKUE TPOIIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyaIllil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATD
NPUYHHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00bICHEHHE U3 1—2 JOrHYeCKuX
IaroB ¢ Omopoil Ha 1-2 W3y4YeHHBIX CBOICTBAa (DPU3MUYECKUX SIBICHHU,
buznyECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemaTh pacu€THblE 3aJauyd B 2—3 JEHCTBUS, HCHOJB3ys 3aKOHBI H
dbopMyIibl, CBS3BIBAIOIINE (PU3MUECKHME BEIUYMHBI: HAa OCHOBE aHAJIN3a
YCJIOBUSL 3aJlaud 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBISATH HEIOCTATOK
JAHHBIX [JIS  peIIeHUs 3a7a4d, BBHIOMpaTh 3aKOHBI U  (HOPMYIIBI,
HEoOXoauMble JUIsi €€ pelieHusi, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJIy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUUMHBI C U3BECTHBIMU JaHHBIMU;

e pPacCIIO3HABATb HpO6JIGMI>I, KOTOPBIC MOXHO pPCIOUTL IIPH IIOMOIOH
CI)I/I3I/I‘ICCKI/IX MCTOJ0B, HCIIOJIB3Yd OIIMCAHUE HCCICAOBAHHA, BBIIACIIATH
IMPOBCPACMOC TIPCAIIOJIOKCHNEC, OHLOCHUBATL IIPABUIBHOCTL IIOPAAKA
IMPOBCACHUA NCCICAOBAHMA, ACJIaTh BEIBOBI;

e TPOBOJUTH OMNBITHI 1O HAOMIONEHWI0 (UBUYECKUX SIBICHUH WU
(bu3znyecKuX CBOWCTB Te (KaMUUISIPHBIE SIBICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU H3ITYYEHUH OT I[BETa U3JIydarolle (Morjoliaromei)
MOBEPXHOCTH, CKOPOCTh MCHApPEHHUsI BOJBI OT TEMIIEPATypPhl KHUIKOCTH H
IomEaaM €€ TMOBEPXHOCTH, JJIEKTPHU3alMsl TE€I W B3aUMOJICHCTBHUE
AIIEKTPUYECKUX 3apsoB, B3aUMOACHCTBUE MOCTOSHHBIX MAarHUTOB,
BU3yalM3alsl MarHUTHBIX TIOJI€ TOCTOSHHBIX MAarHuTOB, JEHUCTBUS
MarHUTHOTO TOJS Ha MPOBOAHHK C TOKOM, CBOMCTBA JJIEKTPOMArHHUTA,
CBOMCTBa 3JIEKTPOJABUIATENsI TMOCTOSHHOTO TOKa):  (OpMYIUpOBATH
poBepsieMble MPEANONIOKEHHsI, COOMPATh YCTAHOBKY W3 MPEUI0KEHHOTO
000py1I0BaHUs, OMUCHIBATH XO/I OTbITa U (POPMYJIUPOBATH BHIBObI;

e BBINOJHATH NPSIMBIE U3MEPEHUS TEMIIEPATYPBI, OTHOCUTEIBHON BIIAXKHOCTH
BO31yXa, CHJIbI TOKAa, HANPSHKEHUS C HCHOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (DU3UYECKUX BEIMYWH, CPABHUBATH PE3YJIbTATHI
HU3MEPEHUN ¢ y4ETOM 3aJJaHHOM a0COFOTHOMN MOTPEITHOCTH;

e TIPOBOJUTH UCCIIEAOBAHNE 3aBUCUMOCTH OJTHOW (PU3NUYECKON BETUYUHBI OT

[OKYRRR P o pfincAGIOIb30BAHMEM  IPAMBIX  H3MEpeHHit (3aBHCUMOCTD
SNEKTPSHPOMRI QMM LRPOBOIHIKA OT €r0 JUIMHBI, IUIOIIAIX IONEPEYHOrO
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UAYIIETO Yepe3 IPOBOJHUK, OT HANPsHKEHUS HAa  IPOBOJHUKE,
UCCICNOBAHUE IIOCIENOBATEIBHOIO M IMApaJUIEIbHOIO  COCAMHEHUU
IPOBOJHUKOB): IJJAHUPOBATH HCCIEAOBAHUE, COOMPATH YCTAaHOBKY H
BBITNIOJHATh WU3MEPEHUS, Cilenysl MPEAJIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yJIbTaThl MOJYYEHHOM 3aBUCUMOCTH B BUJI€ TaOIUI U TpaUKOB, 1eTaTh
BBIBO/IBI I10 PE3YyJIbTaTaAM UCCIIEA0BAHNS;

MPOBOJUTh KOCBEHHbIE U3MEpPEHUS (PU3NUECKUX BeIWYUH (yAeIbHas
TEIJIOEMKOCTh ~ BEIECTBA, COMNPOTUBIEHUE MPOBOJHMKA, padoTra U
MOIITHOCTh 3JIEKTPUYECKOTO0 TOKa): IJIaHUPOBATh H3MEPEHUS, COOUpaTh
AKCHEPUMEHTAJIbHYI0 YCTAHOBKY, CIEAys MPEIJIOKEHHONM MHCTPYKUUU, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

coOJII01aTh MpaBUjIa TEXHUKN 0€30MacCHOCTH P paboTe ¢ 1ad0paTOpHbIM
000py1I0BaHUEM;

XapaKTepU30BaTh TMPUHIMIMBI  JACHCTBUS HW3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX OMUCAHUS (B TOM UUCTIE: CUCTEMA
OTOIUJICHUS JOMOB, TUTPOMETp, TTapoBasi TYpOMHA, aMIIEPMETP, BOIBTMETD,
CUETUMK DJICKTPUUECKOW DSHEPTHH, JIIEKTPOOCBETUTEIBHBIC IMPHUOOPHI,
HarpeBaTelIbHbIC AIIEKTPOIIPUOOPHI (mpumepsr), AIIEKTPUYECKHE
MPEIOXPAHUTEITH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3YysI 3HAHUS O CBOMCTBAX (PU3UUYECKHUX SIBJICHUN U HEOOXOIUMBIC
bu3nIecKue 3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA WM WU3MEPUTEIIbHBIC
PUOOPHI IO CXEMaM M CXEMAaTHYHBIM PUCYHKaM (KUIKOCTHBIM TEPMOMETD,
TEPMOC, TCUXPOMETP, TUIPOMETP, ABUTATEIb BHYTPEHHETO CrOpaHUs,
AJIEKTPOCKOII, PEOCTaT), COCTABJIATH CXEMbl JJIEKTPUYECKUX LEemne ¢
IIOCJIEA0BATEIBHBIM U NapAJUICIbHBIM COCIMHEHUEM DJIEMEHTOB, pa3inyas
YCIJIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUYECKUX 1IETEH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  HWHGOPMALMIO O  IpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUS (U3MUYECKUMX 3HAHUW B TIOBCEJIHEBHOM
XKU3HU 1711 oOecrnieueHusi 0€30MacHOCTU MpU 0OpaleHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOHUCTBAMH, COXPAHEHHUSI 310POBbS U COOJIIOICHUS HOPM
HKOJIOTMYECKOTO MTOBEJICHMS B OKPYKAIOLIEH Cpelie;

OCYUIECTBJISATh MOUCK HHPOpMaMK  (U3HUECKOTO COJEpKaHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIMXCA 3HAHUW W IIyTEM CpaBHEHUs
JIOTIOJIHUTENIbHBIX HCTOUHUKOB BBIJIEIATh HH()OPMALINIO, KOTOpas SIBIISETCA
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ﬂOKWﬁ(&EHHERV WM MOKer OBITh HEIOCTOBEPHOM;

SJIEK T PRuiHOBIOB A IGMHOBEITIONTHGHIHN YISOHBIX 3aJIaHUH HAyYIHO--TIOMYJISIPHYIO
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cetu MHTepHer, Bnaxerb NpUEMAMM KOHCIIEKTUPOBAHMS  TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBCHHBIC NMHCHMEHHBIC W KpPAaTKHE YCTHBIC COOOIICHUS,
0000mass wHMOPMAIUI0O U3 HECKOIBKAX HCTOYHUKOB (PU3HUECKOTO
COJZIEp>KaHusl, B TOM YKCJIe MyOIMYHO MPECTABIATH PE3YIbTAThl MPOSKTHOU
WJIA UCCIIEZIOBATEILCKOM ASSITEIbHOCTH, IIPH STOM IT'PAaMOTHO HCIOJIb30BaTh
W3YYCHHBI TIOHATUWHBIA amnmapaT Kypca (U3MUKH, COMPOBOXKIATH
BBICTYIUICHUE NTPE3EHTALINEH;

e TIPU BBINOJHEHUU YYEOHBIX MPOEKTOB W HCCIEAOBaHUN (U3UUECKUX
IPOLIECCOB paclpelesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHU C
MOCTAaBJICHHBIMU 33/1a4aMH, CJIEIUTH 3a BBINOJHEHUEM IUIaHa JEUCTBUM H
KOPPEKTUPOBATh €r0, aJIeKBaTHO OIIEHUBaTh COOCTBEHHBIM BKJIAJl B
JEATEIIbHOCTh TPYIIIbI, BEICTPAaUBATh KOMMYHHUKATUBHOE B3aUMOJEHCTBHE,
MPOSIBJISISI TOTOBHOCTH pa3pelaTh KOH(IUKTHI.

K koHIy 00yueHus B 9 kJacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e ICIIOJB30BaTh IMIOHATHA: CHCTEMa OTCU€Ta, MaTepualibHasg TOYKA,
TPaeKTOpPHsi, OTHOCUTEILHOCTh MEXAHWYECKOTO MBIKCHUS, Jehopmarius
(ympyrasi, TjaacTU4ecKas), TPEHHE, IEHTPOCTPEMHUTEIIBHOE YCKOPEHHE,
HEBECOMOCTh M MEperpy3Kku, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJO,
LHEHTpP TSHKECTH TBEPJOTO TEJa, pAaBHOBECHE, MEXaHUYECKUE KOoJieOaHUsl 1
BOJIHBI, 3BYK, HH(PA3BYK U yJIBTPa3BYK, SJIEKTPOMAarHUTHBIEC BOJTHBI, IITKAJIA
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTH,
CIEKTPBI UCITYCKAHMSI U TOTJIONICHUS, allb(a-, OeTa- U raMMa-u3IIydeHHs,
M30TOIIbI, SIACPHAS SHEPTETUKA,;

e pa3NMyYaTh SBJICHHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MNPAMOJIUHEHHOE
JBIKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBHXKEHUE, CBOOOIHOE
MaJICHUE TEJI, PABHOMEPHOE JBUKEHUE M0 OKPYKHOCTH, B3aUMOJICHCTBUE
TEJ, pEaKTUBHOE ABI)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE JBMKEHHE, OTPAKEHUE
3ByKa, NPSIMOJIMHEWHOE pacIpOCTPAaHEHUE, OTPAKEHHWE WM NPETIOMIICHHE
CBETAa, NIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHrue 0eIoro cBeTa B
CIEKTp U CJOXEHUE CHEKTPAJIBHBIX I[BETOB, JUCIEPCHS  CBETA,
€CTECTBEHHAsl PAJUOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOIO CIIEKTpa
U3ITyYEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,

TIEMOHCTPUPYIOINX JaHHO0®, PU3UUECKOE SBJICHUE;

OOKYMEHT NoAanmcAH R o
aneR TESSUSHAE ﬁlm cBIROABICHUE  M3YYCHHBIX busznueckux  SBICHUM B

OKpVXKaAromeM MHUpE (B TOM 4YHUCIC (QU3HNYCCKUC SBJICHUIA B IIPUPOIC:
CepTMcpMKaT0E42607F‘IFECBQ%?A%BCOHEIB?C‘IBEOF% ( (b PHUPOA
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JBUKCHHUE JKUBBIX OPraHU3MOB, BOCHPUATHE 3BYKOB >KMBOTHBIMU,
3EMJICTPACEHUE, CEUCMUYECKME BOJIHBL, I[yHAMH, 3XO, IIBETA TE,
ONTUYECKUE SIBICHUS B MPUPOJIC, OMOJOTMYECKOE NIEUCTBUE BHAUMOTO,
yIbTPaduOICTOBOTO W  PEHTTCHOBCKOTO M3JIyYEHHM, €CTECTBEHHBIN
paavoaKTUBHBIA (POH, KOCMHUYECKHE Jy4H, PaJdOaKTUBHOE H3IyYCHHE
MPUPOAHBIX MHUHEPAIOB, JEHUCTBUE PAJUOAKTUBHBIX W3IyYCHUW Ha
OpraHM3M 4YeJIOBEKa), MPH 3TOM NEPEBOAUTH MPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIJCIATh CYIIECCTBEHHBIE CBOMCTBa (MpH3HAKK) (PU3NUECKHUX
SIBJICHUU;

e OMWCHIBATh M3yUYCHHBIC CBONCTBA TE M (PU3MUCCKUE SBICHUS, UCIIOIb3YS
dbu3nueckue BEIUYUHBI (CpEIHSAS W MTHOBEHHAs CKOPOCTh Tella MpHU
HEPaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE, MEpEeMEIleHUEe, MyTh, YIIIOBas
CKOPOCTh, CHJIa TPEHHUS, CHJIa YIPYTOCTH, CHJIa TKECTH, YCKOPEHHE
CBOOOMHOTO TAACHHS, BEC Tela, HUMIYIbC TeNa, HWMITYJIbC CHJIIBI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHIMAJIbHAS DHEPrus Teda,
MOJHSITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS IHEPTUsl CIKATOU
NIPY)KWHBI, KHHETUYECKAasl JHEPTHS, TTOTHASI MEXaHUIEeCKast SHEPTHS, IEPHO,T
W YacToTa KojeOaHWid, JUIMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA,
CKOPOCTh CBETa, TOKa3aTejdb TMPEIOMJICHUS Cpeabl), TPH OINHUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUH CMBICT HCIOJIb3YEMBIX BEITUYHH,
0003HAaYeHUsI W €IUHUIIBI (PU3MYECKUX BEJIUYHH, HAXOAUTHh (HOPMYIIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3WYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TPpaPHKN U3YICHHBIX 3aBUCIMOCTEH (PU3NUECKUX BEITUYHH;

e XapaKTepu30BaTh CBOWCTBA Tel, (U3UYECKUE SBJICHUS U TMPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs SHEPTrUu, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHIMI CYNEPIO3ULHUH CHJI, NPUHLUI OTHOCUTEIbHOCTH [ amuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJIbCA, 3aKOHBI OTPAXEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMsI 3aps0BOI0 U MacCOBOTO YHUCE
IOpU SIIEPHBIX peakuusax, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA M 3aIIUChIBAaTh €r0 MAaTEMAaTUYECKOE BbIPAKEHUE;

e OOBACHATH (U3MUECKHE NPOLECCHl U CBOMCTBA TEJ, B TOM YMHCIE U B
KOHTEKCTE CUTyalluil PaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPa: BBISABIIATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOd Ha 2—3 M3YyYEHHBIX CBOMCTBA (PM3MUYECKUX SIBJICHHM,
(u3MYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEM;

e e pclIaTh pacucTHbIC 3a0aUM (PIUPAIOIIHNECS Ha CUCTEMY U3 2—3 ypaBHEHUIN),

'D'OKVIME'H)-!J-I '}'ﬂf?&ﬁh 141 q)OpMyJ'II)I, CBA3BIBAIOIIHEC (1)I/ISI/I‘ICCKI/I€ BCIIMYMHBI: HA
SNIEKTPOHHOU MO ANMUCBLIO
OCHOBEC aHaJIM3a YCJIOBUA 3ajiadM 3allMCbIBATh KPATKOC YCIOBUC, BBIABIIATL

Cepruukar 0E42607F1FEC3%%%3%FBﬁ R 136bITOYHbIC TAHHBIC, BHIOUPATD 3aKOHBI U dbopmybI
HencTeuTteneH c05.02.2026Hr| E ?71 A ’ p pMYy. ’
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HGO6XOI[I/IMBIG A1 pCIICHUs, IIPOBOAUTDH paC‘-IéTBI H OLCHHMBATH
PCAIMCTUYIHOCTD IMOJIYYCHHOT'O 3HAYCHUA (1)H3H‘-I€CKOI>1 BCJINYUHBI,

PaCIIO3HaBaATh HpO6J’ICMLI, KOTOPBIC MOXHO pPCIOUTL IIPH IIOMOIOH
(bHSI/I‘IeCKI/IX MCTOJO0B, HCIIOJIB3Yd OIIMCAHUC HCCICAOBAHHA, BBIIACIIATH
IMPOBCPACMOC TIPCAIIOJIOKCHNUC, OHLOCHUBATL IIPABUWIBHOCTL IIOPAAKA
IMPOBCIACHUA HCCICAOBAaHM:I, ACJIaThb BBIBO/JBI, HHTCPIPCTUPOBATDH
PE3YIIbTAaThI H&6HIOHCHHﬁ H OIIBITOB,

OPOBOJUTH OMBITHI 1O HAOMIOACHHIO (U3WYECKUX SBICHUNA WU
¢u3znyecKkux CBOWCTB Tel (M3ydeHHE BTOporo 3akoHa HbproToHa, 3akoHa
COXpaHEHHUsI HDHEPTHH, 3aBHCHUMOCTh TEpHUOAa KoJeOaHWW TPY>KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE paclpOCTPAHEHUE CBETA,
pasioKeHue OeNoro cBera B CIEKTP, U3YyUEHUE CBONCTB M300pa’KEHUS B
IUIOCKOM 3€pKajie M CBOMCTB HM300pa)keHHs IMpeaAMeTa B coOuparoieit
JuH3e, HAOMIOJCHUE CIUIOMIHBIX W JUHEHYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO  COOMpaTh YCTAHOBKY M3 H30BITOYHOro Habopa
000py10BaHUs, ONUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX U3MEpPEHUH, onpeaenss
CpelHee 3HAaYeHHE U3MepsIeMOol BeMMYUHBI ((OKYCHOE pacCTOSHUE
coOuparomel JMH3bl), OOOCHOBBIBATH BBIOOp crHocoda WU3MEpEeHUs
(M3MepUTENILHOTO PUOOpPa);

MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKMX BEIMYHUH C
WCITOJIb30BAaHUEM TIPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHH TTPH
PAaBHOYCKOPEHHOM JBWKCHMHM 03 HadJaJlbHOM CKOPOCTH, IepHoja
KoaeOaHnii MaTeEMAaTUYECKOr0 MasgTHHKA OT JIMHBI HUTH, 3aBUCUMOCTH
yria OTPpaXEHHUs CBETa OT yIJia MaJeHUsS W yIja MPEIOMIICHUS OT yria
najicHus): IUIAHUPOBATh HCCIEAOBAaHUE, CaMOCTOSITCIIBHO COOMpPATh
YCTaHOBKY, (UKCHpOBaTh pe3yJabTaThl MOJYYCHHOM 3aBUCHMOCTH
(bU3MYSCKUX BEIWYMH B BHUAE TAOIUIl UM rpadHKOB, JEIaTh BBIBOJBI I10
pe3ysbTaTaM HCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MUECKUX BEIMYUH (CPEIHSS
CKOPOCTb M YCKOPEHHE TeJla TPU PaBHOYCKOPEHHOM JIBUKEHUU, YCKOPEHUE
CBOOOJHOTO MaJeHUsl, XKECTKOCTh TNPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIBKEHMS, MEXaHW4yeckass paboTa M MOUIHOCTb, YacTOTa U MEPHUOJ

/
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anexTPOEON TIOHAMOLIGH  JMH3bl,  Pa/IMOAKTHBHbIH ¢doH): TIIAHUPOBATH

KOJCOaHNI MAaTEeMaTHYECKOrO0 W TPYKUHHOTO MAsSTHUKOB, ONTHYECKAs

CHHA C06161Fp23TI> OKCIICPUMCHTAJIbHYIO YCTAHOBKY M BBIINIOJIHATDH

NeiicTanteneH ¢ 05.02.20243MEREBYs; CIIeAys NPEAJIQKEHHON MHCTPYKLMHU, BBIYUCIATH 3HAYCHHE

Bnageney KyHu Mana KOpbeBHa

-

J




BEJINYMHBI U AaHAIM3UPOBATH MOJYYEHHBIE PE3YJIBTAThI C YUETOM 3aJaHHOU
IIOTPEIIHOCTH U3MEPEHN;

e COOJIOAATH MTPaBHUJIa TEXHUKH 0€30MAaCHOCTH IpH paboTe ¢ J1abopaTOPHBIM
000OpyIOBaHUEM;

e pa3IuMyaTb OCHOBHBIE MPU3HAKU HU3YYEHHBIX (U3NYECKUX MOJAEIEH:
MaTepuaibHas TOYKa, A0CONIOTHO TBEPAOE TEIO, TOYEUHBIA HCTOYHUK
CBETAa, JIy4, TOHKasl JIMH3a, IUTAaHETapHasi MOJIEIb aTOMa, HyKJIOHHAs! MOJIEIb
aTOMHOTO s171pa;

e XapaKTepU30BaTh MPHUHLMNBI JCHCTBUS HW3YYEHHBIX HNPUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HUX ONHUCaHUusA (B TOM YHUCIE:
CIOUAOMETP, JATYUKU TOJOKEHHS, PACCTOSAHHUS W YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, Mepuckor, (oroanmnapar, ONTHYECKHUE CBETOBOJIBI,
CHEKTPOCKOMN, JO3UMETp, Kamepa BuiabCcoHa), HCHONB3YysS 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUH M  HEoOXoauMble (U3NYECKUE
3aKOHOMEPHOCTH;

e CNOJb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKU HM3YYEHHBIX TEXHHUUECKUX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOIOTHUECKUX MTPOLIECCOB MPHU
pelieHny  y4eOHO--MPAaKTUYECKUX 3a]ad, ONTUYECKUE CXEMBbI IS
MOCTPOEHUS N300PAKEHUI B INIOCKOM 3€pKajie U COOUpAIOLIEH JTHH3E;

e IPUBOAUTH MNpUMEpPhl  (HAXOAUTh HWHGOPMALMIO O  MpPUMEpax)
MPAKTHYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH JJ1s1 obecriedeHust 0€30MacHOCTH TPU OOpaIieHuH ¢ MpudopamMu M
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUSI 310pPOBbs U COOJIIOICHUS HOPM
HKOJIOTUYECKOTO TIOBECHUS B OKPYXKAIOILEH CpeJIe;

e OCYIISCTBIATh TMOUCK WHPOpManuu (U3HUUECKOTO COJIEpKAHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIUPYSI IIOMCKOBBIN 3aIpOC, HAXOAHUTh
MyTH OTPEACIICHUS TOCTOBEPHOCTH TOJIYYCHHOW MH(OpPMAIM HAa OCHOBE
UMEIOIINXCS 3HAHUK U TOTIOTHUTEIHHBIX UCTOUYHUKOB;

e WCITOJIB30BATh MPHU BBIMIOJHEHUN YUCOHBIX 3aIaHUH HAYYIHO--TIOMYJISIPHYIO
JIUTEPATYPY HU3UIECKOTO COJEPIKAHMSI, CITPABOYHBIC MATEPHAIIBI, PECYPChI
cetu VHTEepHeT, BIameTh mNpuUEMaMHU KOHCIIEKTUPOBAHMUS  TEKCTa,
npeodpazoBanust ”HGOPMAIIUK U3 OJTHOWU 3HAKOBOM CUCTEMBI B JPYTYIO;

e CO31aBaTh COOCTBEHHBIE MMCHMEHHBIE U YCTHBIE COOOMIEHUS HA OCHOBE

MHPOPMALMM U3 HECKOIBKUX HCTOYHUKOB (PU3MYECKOrO COICPIKAHHS,
/—H-)cémmbpeﬂe;aﬁm—peiimwmm IPOEKTHO UM MCCIIEN0BATEIECKOM
0 OOKYMEATIMEACIMCAHIIDE  3TO rPaMOTHO  HUCHOJB30BaTh  U3YYEHHBIH
ANEKTRASIHRVTIQRIMERIGpar usytiaeMoro pasgena (U3UKH U COIPOBOXIATH
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BBICTYIUICHHE TIpe3CHTalMed C y4ETOM OCOOCHHOCTEW ayJIUuTOpUU
CBEPCTHUKOB.
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JOKYMEHT NOAMNUCAH
3JIEKTPOHHOW NMOAMUCHIO
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TEMATHUYECKOE IIJNTAHUPOBAHHUE
8 KUIACC

HaumeHoBaHue pa3/iesioB U TeM
Ne n/mm
NMPorpamMmbl

Pa3pen 1. TenioBblie ABJICHUSA

1.1 CtpoeHue u cBOWCTBA BeLECTBA

1.2 TerutoBble poLECCHl

Hroro no pazneny

Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI

DnexTpuueckue 3apsaabl. 3apsHKeHHbIE Tela

2.1

U UX B3aUMOJEHCTBHE
2.2 IToCTOSIHHBIN 2TEKTPUIECKUNA TOK
2.3 MarHuTtHbI€ SIBIECHUS
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JNOKYMEHT NOAMNUCAH
BAEKTPOHP O THOAAHACEDT nHIyKIHs

KoanuyecTBo 4acoB

Bcero

18

19

16

KoHTpoJbHBI IIpakTH4eckn
e padoThbl e padoThI
1 5
1
1 7
1 1.5

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181c
€

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181c
€

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181c

€

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181c
€

bu6mmorexa [IOK
https://m.edsoo.ru/7f4181c
€

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181c
[S
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https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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https://m.edsoo.ru/7f4181ce
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Hroro no pazgeny

Paznen 3. OnTuuyeckue siBJeHUS

3.1 Onruyeckue ABJIEHUS
Hroro

PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

JNOKYMEHT NOAMNUCAH
3NEKTPOHHOM NOAMUCHIO
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32

10
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9 KJIACC

HaumeHoBaHue pa3/iesioB U TeM
Ne n/mm
NMPorpamMmbl

Pa3zgen 1. Mexann4yeckue siBJICHUSA

MexaHuueckoe ABMKEHHUE U CII0COOBI €ro

1.1

OITUCAHUS
1.2 Bs3aumozeiictBue ten
1.3 3aKOHBI COXpaHEHUs

Hroro no pazneny

Pa3gen 2. Mexannueckune KoJe0aHUA M BOJHBI
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2.1 Mexannueckue KoiedaHus
2.2 MexaHnueckne BOJIHBI. 3BYK
VITOTO 110 pa3aeiy ™~
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