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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o (¢u3MKe HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJIeHa Ha OCHOBE MOJIOKEHUH W TpeOOBaHMI K pe3yjbTaTaM OCBOEHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTelIbHOM MPOTPaMMBbI, MPE/ICTABICHHBIX B
dI'OC 00O, a takxke ¢ yu€Tom deaepaibHOl pabouei mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanusi yueoHoro npeamera « uznkay.

Conmepxanue mporpaMmbl MO (U3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW TpaMOTHOCTH OOYYAIOIUXCS W OPraHU3AlMI0 U3YYEHUS
Gbu3NKKM Ha JESITeNbHOCTHON OCHOBe. B mporpamMme mo ¢u3Mke YyYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanmsauuu TpeboBanuit ®I'OC OO0
IJIAHUPYEMBIM JTMYHOCTHBIM U METAPEIMETHBIM pPe3yJIbTaTaM OOy4eHHs, a TAKKe
MEXKMPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX Y4YEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111er0 00pa3oBaHus.

[Iporpamma no u3uke ycraHaBiIMBaeT paclpeieseHue yueOHOro MaTepuana
no rojgam oOyueHus (Mo Kjaccam), mpejaraeT IpUMEpHYIO MOCIe0BaTENIbHOCTD
U3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COAEPKAHHS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00YyYaIOIUXCsl.

[Iporpamma mo ¢u3uke pa3paboTaHa ¢ 1EJIbI0 OKa3aHWUs METOJUYECKON
MOMOIIY YYUTEIIO B CO3/IaHUU paboyell MporpaMmbl 10 y4eOHOMY ITPEAMETY.

duszuka SABISETCA  CHCTEMOOOPAa3ymlOIIMM JJIsi  €CTeCTBEHHO-HAayUHBIX
y4€OHBIX MPEIMETOB, TOCKOIBKY (hHU3HUECKHE 3aKOHBI JIEXKAT B OCHOBE MPOIIECCOB
W SBJICHWM, M3y4YaeMbIX XUMHUEH, Ouosoruei, acrpoHomued u GU3UYECKOU
reorpaguei, BHOCUT BKJIaJ B €CTECTBEHHO-HAy4YHYIO KapTUHY MHpa,
npenocTaBiseT HauOosee sCHble OOpas3lpl NPUMEHEHHS HAyYyHOTO METOo/a
MO3HAaHMS, TO €CTh CII0CO0a MOTy4YeHUS JOCTOBEPHBIX 3HAHUI O MHpE.

OpHa W3 TIaBHBIX 3a/ad (PU3NYECKOTO OO0pa3oBaHUS B CTPYKTYpEe OOIIETo
00pa3oBaHMsl COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yyenne ¢usuku Ha 0a30BOM ypOBHE TIpEHAIoiaraeT OBJIAJEHUE
CIENYIOIIMMHA KOMIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH E€CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHNUS;

e HHTEPHOPETHPOBATH  JAaHHBIE WM  MCHOJb30BaTh  HAy4YHbIE
JI0Ka3aTesIbCTBA JIJIsl OJIyYEHHS BBIBOJIOB.

[lenn wu3yueHus (GU3MKA HA YPOBHE OCHOBHOTO 0OIIEro oO0pa3oBaHUs
onpenenensl B KoHuenuuu mnpenofaBaHus ydeOHOro mnpeamera «®Pusnka» B
oOpa3oBaTenbHbIX oOpranm3anusx Poccuiickoii ®exepanuu, peanu3yOIINX



OCHOBHBIE  0011€00pa3oBaTeIbHbIE MPOrPAMMBI, YTBEPKIAEHHOW peIICHHEM
Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (MpoToKoJ OT 3
nekadps 2019 r. Ne [1K-4BH).

Heau uzyyeHust pu3suKu:

npuoOpeTeHNEe HWHTEpeca W CTPEMJICHHS OOydYaroluxcsi K HaydyHOMY
W3YUYECHUIO TPHUPOJIBI, PA3BUTHUE HUX HHTEIUIEKTYAJIbHBIX W TBOPYECKUX
CIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE MO3HaHMs U (OpPMHUpPOBAHUE
UCCIIE0BATENIbCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSIM;
dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KakK pe3yJibTaTa H3yYeHHUs
OCHOB CTPOCHUSI MaTEePUH U (PyHIAMEHTAILHBIX 3aKOHOB (DM3UKU;
dbopmupoBaHUEe TPEACTABICHUN O PO (DU3UKH 71T PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTU;

pa3BUTHE  MPEACTaBIEHUH O  BO3MOXHBIX  cdepax  Oymyuien
npoeCCHOHATLHON JeSTEIPHOCTH, CBI3aHHON ¢ (PU3MKOM, MOATOTOBKA K
JTanbHEHIIeMy 00y4EHHUIO B 9TOM HAIIPaBICHUH.

JlocTimkeHne 3THX IeJied MmporpaMMbl MO (U3WKe Ha ypOBHE OCHOBHOTO
o011ero oOpa3oBaHus 00ECIIEUUBACTCS PEIICHUEM CIICTYIONINUX 3aa4:

npuoOpeTeHne 3HAaHUH O JHUCKPETHOM CTPOCHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, AICKTPUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSX;

NpUOOpEeTEHNE YMEHHUI OMHMCHIBATH U OOBSICHATH (PU3UUECKHE SBICHUS C
UCTIOJIb30BaHUEM TIOJYUCHHBIX 3HAHU;

OCBOGHHE METOJIOB pEIICHUS TMPOCTEUINUX pacy€THBIX 3a7ad ¢
WCITOJIb30BAHUEM bu3ngecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOIIOATh MPUPOIHBIE SBICHUS U BBIIOJIHATH OIBITHI,
nabopatopHble pabOTBI M AKCIEPUMEHTAIBHBIE HCCICIOBAHUS  C
WCITOJIb30BAHUEM U3MEPUTEITLHBIX TPUOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ nHPOpMalmel (HU3NIECKOTO CONEpKaAHUS,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JOCTIKECHUSX (DM3UKHU, aHAIHU3 U
KPUTHYECKOE OlIEHWBaHNE WH(POPMAIINH;

3HaKOMCTBO cO c(hepamu npodeccruoHaNIbHON IeSTEIbHOCTH, CBI3aHHBIMU
¢ (Gu3uKOW, W COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (DU3UIECKOM HAYKH.

Ha u3ydenue usuku (6a30BbIM ypOBEHb) HA YPOBHE OCHOBHOI'O OOIIEro

o0pa3oBaHust OTBOAUTCS 238 yacoB: B 7 Kiiacce — 68 yacoB (2 yaca B HefIeN0), B 8
KJacce — 68 yacoB (2 vaca B HezAenmo), B 9 kiacce — 102 ygaca (3 yaca B Heneto).



COJEPKXAHME OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B IO3HAHUHU OKPYIKAKOIIEro MUpa.

@usnka — Hayka o mnpupone. fBineHus npuponbl. OU3NUYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUMHBIL. M3MmepeHue @u3anyueckux BelWyuH. Duznyueckue
npudopsl. [lorpemnocts u3mepennit. MexxayHapogHasi CHCTeMa €MHHII.

Kak ¢wusuka wu gApyrme ecTeCTBEHHbIE HAyKH H3Y4YalOT TMPUPOIY.
EcTecTBeHHO-HAYUYHBIM METOJl TMO3HAHMS: HAONIOACHHE, MOCTAaHOBKA HAy4YHOT'O
BOIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, 00BICHEHHE
HaOmomaemoro siieHus. Onucanue GU3NIEeCKUX SBICHHUHA C TIOMOIIBIO MOJIETIEH.

Hemoncmpauyuu.

1. MexaHn4deckue, TEIUIOBbIE, JJEKTPUYECKUE, MATrHUTHBIC, CBETOBBIC

SIBJICHUSL.
2. ®usnyeckue MpuOOPHl U MPOLEIypa NPSIMbIX U3MEPEHU aHAJIOTOBBIM U
(G POBBIM PUOOPOM.
Jlabopamopuwie pabomul u onvimul.
1. OmpezeneHue LEHbI AJICHUS Kbl U3MEPUTEIBHOIO MPUOOpa.
2. N3mepeHune pacCTOAHUN.
3. H3mepenue oO0bEéMa KUIAKOCTH U TBEPOTO Tea.
4. OnpezneneHue pa3MepoB MajbIX TE.
5. M3mepenue Ttemmeparypbl IMPU NOMOLIM KHUJIKOCTHOTO TEPMOMETpa U
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue uccnenoBaHusi MO MPOBEPKE TMIOTE3bl: NAJbHOCTh MOJIETA
IIapuKa, MyIMEeHHOTO TOPU30HTAIBHO, TeM OO0JbIlNe, YeM OOJbIle BHICOTA
IyCKa.

Paznen 2. [lepBoHauajibHbIe CBeeHUS 0 CTPOCHNH BellleCTBA.

CrpoeHne BellecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mmepbl. OIbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBr>kenne dactull BemiecTBa. CBsI3b CKOPOCTH JABMIXKEHHMS YacTHI[ C
Temriepatypoil. bpoyHoBckoe nBuxenue, nuddysus. BzaumomeicTBue dacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHMSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEHW U TBEPABIX
(KpUcTaIMYecKux) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEILECTB B Pa3HBIX
arperaTHBIX COCTOSIHHMSIX M X aTOMHO-MOJEKYJSIpHBIM cTpoeHueM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBbI.

Hemoncmpauuu.

1. Habnronenue 6poyHOBCKOTO JBUXKECHHUS.



2. Habmonenue nuddysum.
3. HabGmomenue  siBmeHuid,  OOBSACHSIONMIMXCS ~ TMPUTSHKEHUEM  WJIU
OTTAJIKUBAHUEM YaCTHI] BELIECTBA.

Jlabopamopnsie padomul u onsimel.

1. OueHka JuaMeTrpa aroMa METOJOM pSAOB (C  HCMOJIb30BAaHUEM

dotorpaduii).
2. OnbIThI O HAOTIOEHUIO TEMJIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuskeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe [BWXKEHUE. PaBHOMEpDHOE M HEPABHOMEPHOE JIBUIKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPABHOMEPHOM ABMKEHHH. Pacuér mytu u
BPEMEHU JBUKEHHUSI.
SBneHne uHEpUMHU. 3aKOH HMHEPLUHU. B3auMopencTBhe Tell Kak NpPUYMHA
W3MEHEHHSI CKOPOCTH JBWXEHHsS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOoCTh BemecTBa. CBsI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B E€IMHHULIE
0o0BEMa BelIecTBa.
Cuna Kak XapakTepHCTHKa B3auMoJeHcTBUs Ted. Cuila ynpyrocTd M 3aKOH
['yka. MI3MepeHune cuiibl ¢ MOMOILIBIO AUHAMOMETpA. SIBIEHUE TITOTEHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Crnoxkenue
CWJI, HallpaBJIEHHBIX MO OJHOM mpsMoil. PaBHopeicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOA. TpeHre B NpUPOJIE U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHHMUECKOTo JIBHXKEHHS Tela.
2. HM3mepeHune CKOpOCTH NPSAMOIUHENHOTO IBUKEHUS.
3. HaGmionenue siBIeHUs HHEPITUN.
4. HabmroneHve u3MeHeHus: CKOPOCTH MPHU B3aWMOACHCTBUU TEIL.
5. CpaBHEHHME Macc M0 B3aUMOJICHCTBUIO TEIL.
6. Cno)xeHue cuJjl, HalpaBJIEHHBIX M0 OJHOM MPSMOM.
Jlabopamopuvie pabomul u onvimul.
1. OmnpezaeneHne CKOPOCTH PAaBHOMEPHOTI'O JIBHXKEHHMSI (IIApUKa B KUIAKOCTH,
MOJIEIIN AJIEKTPUYECKOTO aBTOMOOMJIS M TaK Jajiee).

2. Ompenenenue CpeHEN CKOPOCTH CKOJbXKEHUS Opycka WIIM IapuKa o
HAKJIOHHOUW IIOCKOCTH.
OmnpeneneHue MWIOTHOCTH TBEPIOTO TeNA.

4. ONbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb paCTsDKEHUSA (AedopMaliim)
NPY>KUHBI OT MIPUII0KEHHOMN CUJIBI.

5. OnbITBI, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, JKMIAKOCTEH 1 ra3oB.



JaBnenue. CriocoObl yMEHBIICHUST ¥ YBEITUYCHUS aBiieHus. JlaBineHue rasa.
3aBUCMMOCTh JaBJIEHUS raza OT o0BEma, TemmepaTyphl. llepemaua naBieHus
TBEPBIMUA TEJAMU, KUIAKOCTSIMU U Tazamu. 3akoH [lackansa. IlHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTh JABJIEHUS >KHJIKOCTH OT TIIyOWHBI. [ 'mapocraTnyeckuii
napajaokc. Coobuiaronirecs: cocysl. ['uapapnuyeckue MeXaHu3MBbl.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpUUMHBI CylIECTBOBaHUS
BO3aymHONW obosouku 3emuu. OmeiTr Toppuuermnu. M3mepenue armocdepHOro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOIr0 AABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus: aTMOC(HEpPHOTro 1aBJICHHUS.

JlencTBre KUIKOCTU M ra3a Ha MOTrPYyKEHHOE B HUX TeJIO. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauyuu.
3aBUCHUMOCTbD AABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBiaeHUs )KUIKOCTBIO U Ta30M.

Coolmiaromuecs cocyabl.

['mppaBnuyeckuii mpecc.

[IposiBneHune neicTBrs aTMOC(PEPHOTO ABICHUS.

3aBUCHUMOCTh BBITAIKHBAIONIEH CHUJIBI OT OOBEMA MOTPYKEHHOW YacTH
TE€Ja U MJIOTHOCTH )KUAKOCTH.

PaBeHCTBO BhITATKMBAIOLIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YcCIIOBHE IUIABAHUS TEN: IUIABAHHWE WIIM MOTPYKEHUE TEI B 3aBUCUMOCTHU
OT COOTHOLIEHUS MUIOTHOCTEN TEJa U AKUJKOCTH.

Jlabopamopnsie padomul u onvimel.

1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIe OT 00bEMaA MOTPyKEHHOM B
KUJIKOCTh YaCTH TeJa.

2. OmpeneneHue  BBITAJKHUBAIOLIEH CHIIBI, JIEWCTBYIOIIEW Ha  TEO,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUJIbI, IEMCTBYIOLIECH HA TEJO
B JKMJKOCTH, OT MacChl Tea.

4. OnbITBI, JEMOHCTPUPYIONIUME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHIIBI,
JCHCTBYIOIE Ha TEJIO0 B IKHUAKOCTH, OT O0BbEMa MOTPYKEHHOU B
KUJKOCTh YaCTH TEJA U OT INIOTHOCTH KUAKOCTH.

5. KoHcTpyupoBanue apeoMerpa UWIM  KOHCTPYMPOBAaHHUE JIOOKH U
OIIpEeNIEIEHUE €€ IPY30II0ABEMHOCTH.

Pa3nen 5. PaGora 1 MOIIHOCTb. DHeprus.

Mexannueckas paboTta. MoOIIHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio

paBHOBecusi pbryara. [IpuMeHeHue mpaBuiia paBHOBECHUS pbluara K OJIOKY.
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«3onoroe mpaBuwino» MexaHukd. KIIJI npocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas oHeprusa. KuHernueckas W INOTEHIMalbHAs JHEPIUS.
[IpeBpallieHre OJHOTO BHIA MEXAHUYECKOW DHEPTUU B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauyuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnsie padomul u onsimel.

1. Ompegenenue pabOThl CUIIbI TPEHUS NMPU PABHOMEPHOM JBUKEHUU Teja

10 TOPU3OHTAIBHON MMOBEPXHOCTH.

2. HccrnenoBaHue yCcIIOBUM PaBHOBECHS pblyara.

3. Msmepenue KIIJl HaK1OHHOM NIIOCKOCTH.

4. V3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON SHEPIHUU.

8 KIIACC

Pa3nen 6. TenjioBble siBJIeHUS.

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOCHUS
BeliecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJd. ONbIThI, NMOATBEPKIAOIINE
OCHOBHBIE TTOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUU.

Mopenu TBEPAOTO, JKUAKOTO H Ta3000pa3HOTO COCTOSHHUM BEIECTBA.
Kpucramnmuueckue u amopdubie tena. OObICHEHWE CBONCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXKEHUN MOJEKYIIPHO--KHHETUYECKON TEOPUH.
CmaurBaHUE U KaOWJUISIPHBIE sABJIEHUS. TenaoBoe paclinpeHue U CkaTue.

Temneparypa. CBsi3b TemIiepaTypbl CO CKOPOCTHIO TEIUIOBOTO JABUKEHHS
gactull. BuyTtpennsisi sHeprusi. CrnocoObl W3MEHEHHs] BHYTPEHHEH HHEPTUU:
Terionepeaaya u COBEpIIICHUE padoTHI. Bupr TeIUIoNepeaadu:
TETIONPOBOAHOCTb, KOHBEKIIMS, U3TyUYCHHE.

KoanyectBo TemnoThl. YaenabHas TEINIOEMKOCTH BEIECTBA. 1eMI000MEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TEmIOBOro Oamadca. IlmaBieHune w
OTBEPJICBAHHE KPUCTAUIMYECKUX BEIIECTB. YJENbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcmapenue. Kunenue. VYnaenpHas Temiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATyphl KWUIIEHUS OT aTMOChEepHOTo
JTaBJICHUS.

BnaxuocTts Bo3myXa.

DHeprus TOIUIUBA. Y IeJIbHAs TeIJIOTa CTOPaHMUSL.

[IpuHuunel pabotsl TermmoBbix aBurarenei KIIJ[ TemoBoro asuraresns.
TerioBble ABUTATENIN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jlemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.
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10.
11.
12.
13.

Ha6monenue nuddyszun.

HalGmronenue siBneHnii cMauyMBaHUs U KaNWLIIPHBIX SBICHUN.
HaGmronenue TermnoBoro pacmmpeHust Tedl.

M3meHeHne naBieHUs Ta3a MpyU U3MEHEHUU 00bEMa W HArpeBaHUU WJIU
OXJIQXKJICHHUH.

[IpaBuiia u3MepeHus TeMIEepPaTyphl.

Bune! Teruionepenauu.

OxytaxIeHUe TIPU COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHUU pabOThl BHEIIHUMU CHUJIAMHU.
CpaBHeHME TEIUIOEMKOCTEN pa3IMYHBIX BEIIECTB.
Habaronenue kumnenus.

HaGmronenue noctossHCTBa TeMIepaTyphbl IPH TUIABIICHUU.
Mopenu Ter1oBEIX ABUTATEIICH.

Jlabopamopnsie padomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO TEUCTBHS CHII MOJICKYJIIPHOTO TIPUTSHKCHHUS.
OMnbITHI O BBIPAIIMBAHUIO KPUCTAJIIIOB TOBAPEHHOM COJIM WJIM caxapa.
OnwITel MO HAOIIOMEHUIO TEIMJIOBOTO PACIIUPEHUS Ta30B, KUIAKOCTEH W
TBEPJIBIX TEJI.

OmnpeneneHue JaBIeHUS BO3IyXa B Oa/NIOHE HITIPHUIIA.

OnbITeI, AEMOHCTPUPYIONIUME 3aBUCUMOCTH JaBJIEHUS BO3JIyXa OT €ro
00bEMa 1 HArpEeBaHUS WIIH OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TEMIIEPATYPHI.

HaOmronenne wW3MeHEHHST BHYTPEHHEH OSHEprud Tejna B Ppe3ysbTaTe
TEeIJIoNepeay U padOThl BHEITHUX CHJI.

HccnenoBanne sBICHHS TEIUIOOOMEHAa TPH CMEIIUBAHUHM XOJIOJHOW U
ropsiueu BOIBI.

OnpenesneHue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpH
TEMJI000MEHE C HATPETHIM METALTUICCKUM ITUITUHAPOM.

OmnpeneneHue yaelnbHON TEIIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHUsL.

OnpenesneHne OTHOCUTEILHOM BIaXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MIABICHUS JbJA.

Pasznen 7. dinekTpryecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba ponxa 3JIEKTpUYECKHX 3apsaoB. B3aumonelicTBue
3apsokeHHbIX Tel. 3akoH KyioHa (3aBUCMMOCTb CWJIBI  B3aMMOJAEWUCTBHUSA
3apsKEHHBIX TEJ OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEX]y TEIaMH).

Onexrpuueckoe none. Hanpspk€HHOCTh anextpuyeckoro mons. IIpuHoun
CYNEPIIO3HULIMH dJEKTPUUECKUX MOJIEN (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTapHBIA JIEKTPUUYECKHUM 3apsl.
Crpoenne aroma. IIpoBOOHMKM W AMDIIEKTPUKU. 3aKOH  COXpPAHEHUs
AIIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
HcTOYHMKN TOCTOSIHHOTO TOKa. JIeMCTBUSL SJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DNEKTPUUECKUI TOK B KHUIKOCTIX U ra3ax.

Onektpuueckass uenb. Cuia Toka.  DJIEKTPUYECKOE  HaAIpPSKEHUE.
ConpoTuBiieHHE NPOBOJHMKA. YEIBbHOE COMPOTUBJIIEHUE BeEHleCTBA. 3akoH OMma
o ydactka uend. llocnemoBatenbHOe UM mapajUieIbHOE  COSOUHEHHE
MIPOBOJHUKOB.

PaGora u MOIIHOCTH 3NEKTpUYECKOTO ToKa. 3akoH Jlxoyns—JleHna.
ONeKTpUYECKUe 1IeTH U MOTPEeOUTeNn dEKTpruuecKoi suepruu B ObiTy. KopoTkoe
3aMbIKAHUE.

[locTossHHBIE ~ MarHuThl.  B3aumopaeicTBUE  IMOCTOSSHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarauTHoe noJie 3eMJId U €ro 3HaueHHe JUIsl )KU3HU Ha 3eMiie.
OneiT  Opcrega. MarHuTHoe 1oJie  3JEKTPUYECKOro Toka. [IpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. Jl€HICTBME MAarHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb ITOCTOSSHHOIO TOKa. Vcronb30BaHME S3IEKTPOJBUTATENIEH B
TEXHUYECKUX YCTPOMCTBAX U Ha TPAHCHIOPTE.

Oneitel @apajnes. SABieHne 31eKTpoOMarHnTHON nHaykuuu. [IpaBuno Jlenna.
DneKTporeHeparop. CrocoObl  TMOJIy4eHHUS ~ DJCKTPUUYECKON  DHEPIHH.
DNEeKTPOCTaHIIMU Ha BO30OHOBIIIEMbIX HICTOYHUKAX SHEPTHUU.

Jlemoncmpayuu.

DJIeKTpU3a1us Tell.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpONCTBO U JEHUCTBUE MIEKTPOCKOIIA.
DIIEKTPOCTATUUECKAS] HHAYKIHUS.
3aKOH COXPAHEHUS IIEKTPUUECKUX 3aPsI0B.
[TpOBOJTHUKH U TU3IEKTPHUKH.
MopenupoBaHue CHIIOBBIX JINHUM 3JIEKTPUYECKOTO MOJIS.
M cTOUYHMKHN TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B HKUJIKOCTH.
. 'a3oBB11 pa3psn.
. 3MepeHne cuitbl TOKa aMIIepMETPOM.
. I3MepeHne 31eKTpUIeCKOTO HANPSKEHUS BOJIbTMETPOM.
. Peocrar n marazuH COIpOTUBIICHUHN.
. B3anmoeiicTBre MOCTOSSHHBIX MarHUTOB.
. MonenupoBaHrue HEBO3MOKHOCTH Pa3I€JICHUs MOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonennpoBaHuEe MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

OmneiT Opcrena.

MarsuTHO€ MoJje ToKa. DJIeKTPOMArHuT.

JleiicTBrE MarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.

DNeKTpOABUTATENb IOCTOSIHHOIO TOKA.

HccnenoBanue sBIEHUS JIEKTPOMATHUTHON UHAYKIIHH.

OneiTel @apajes.

3aBUCHUMOCTh HANpPABJICHUS HHIAYKIIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBEHHUS.

DneKTpOreHepaTop MOCTOSIHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o v bk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIONCHHWIO DJEKTPU3ANMH TEl WHAYKIUEH W Tpu
CONPUKOCHOBEHHH.

HccnenoBanuve AEUCTBUS DSIEKTPUYECKOTO TMOJS Ha TMPOBOJHHUKU U
JARJIEKTPUKHU.

COopka 1 mpoBepka paboThI IEKTPUIECKOH TIENH TOCTOSTHHOTO TOKA.
N3mepeHure u peryJupoBaHUe CUIIbl TOKA.

N3mepenue u peryianpoBaHue HAMPSKEHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, WAYLIETO 4epe3 PEe3UcTop, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAMPSHKEHUS HAa PE3UCTOPE.

OMbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD AIEKTPUYECKOTO
COMNPOTHUBIIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAN IOMNEPEYHOrO
CEUYEeHMS U MaTepuaa.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpPU  TOCIEI0BATEIILHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia i1 CWIbl TOKa MPU MHapaUIeIbHOM COEIMHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pE3UCTOP.
OnpeneneHue MOUIHOCTU AJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTH CUJIbI TOKA, MAYIIETO YEPe3 JIAMIIOYKY, OT
HANPSDKEHUS HA HEW.

Onpenenenue KII/[ nHarpesares.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOTO TMOJs MOCTOSIHHBIX MAarHWTOB TMPU  HX
00bEIMHEHNH U PA3CICHHH.

HccnenoBanue nedcTBUS 3JIEKTPUUYECKOTO TOKa HA MATHUTHYIO CTPEJIKY.



17. ONBITBL, JIE€MOHCTPUPYIOIIKME 3aBHCHUMOCTb CHJBl  B3aUMOJECHCTBHUSA
KATyIIKM C TOKOM M MAarHWTa OT CHJIbI TOKA W HaNpaBJEHUs TOKa B
KaTyILKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO T0JIL HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHUE U N3y4eHHE pabOThI AIEKTPOIBUTATEIS.

20. U3mepenue KIIJ1 351eKTpoABUTaTEIbHOM YCTAHOBKH.

21. OnbITEl 1O MCCIENOBAHUIO SIBJIEHUS 3JEKTPOMArHUTHOW HHIYKIIHH:
VICCJIEIOBAHUE W3MEHEHMI 3HA4YCHUS M HAMPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KIIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexanndeckoe paBwkeHue. MarepuanpHag Touka. (Cucrema OTCU€Ta.
OTHOCHUTENIBHOCTh MEXAHMYECKOTO JBWKEHUSA. PaBHOMEpHOE NpPSIMOJIMHEWHOE
nBukeHrne. HepaBHomepHoe npsMonuHeiHoe aABuwxkeHue. CpeaHss U MTHOBEHHAS
CKOpOCTb T€Jla TP HEPAaBHOMEPHOM JIBHKECHUH.

VYckopenue. PaBHOyckopeHHOe mNpsMOIMHENHHOe aABMKeHue. CBoOOmHOE
nagenue. OnsITel ['anues.

PaBHomepHoe aBmkeHue mo okpyxHoctu. Ileprog m vacrota oGpaieHus.
JIunenHas u yriioBast CKOpOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

[Tepsbiii 3ak0H HeroToHa. BTopo#t 3akon HeroTtoHa. Tpertuid 3akon HeroToHa.
[IpuHIMI CyNIEpIIO3ULIUA CHJL.

Cuna ynpyrocrtu. 3akoH I'yka. Cuna TpeHHs: CHila TPEHUs CKOJIBKEHUs, CHJIa
TPEHUS TIOKOS, IPYTUE BUJIbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
nafgeHus. Jlswxkenue ruta”Her Bokpyr ComnHpa. llepBas kocMmuueckas CKOPOCTS.
HesecoMoCTh 1 nieperpyskKu.

PaBHoBecue matepuanbHON TOUKU. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TEJIa C 3aKPEIJIEHHON OCBIO BpameHuss. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynbe tena. IsmMeHeHne uMmiynbca. IMImyabC cuiibl. 3aKOH COXpPaHEHUs
uMITysbca. PeakTuBHOE JBUKEHUE.

Mexanuueckass pabora W MOIIHOCTh. Pabora cui TsKeCTH, yHpyrocTH,
Tperust. CBs3b dHepruu u padotsl. [loTeHnnanbHas sHEprus Tea, NOJHATOrO Haj
IIOBEPXHOCTHIO 3eMin. [loTeHManbHas dHeprus ckaTtou npykuHel. Kunernueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPTHMHM. 3aKOH COXPAHEHUS MEXaHMYECKOU
DHEPIHUU.

Jlemoncmpayuu.

1. HabmroneHne MexaHMYECKOTro JABM)KEHHUS Tella OTHOCUTENIBHO Pa3HBIX Tel

OTCYETA.
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9.

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

CpaBHEHHE TyTe W TPAEKTOPUN JBUKEHHUS OJHOIO M TOrO € Telna
OTHOCHUTEBHO PA3HBIX TEJI OTCYETA.

N3mepeHne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanve Npu3HaAKOB PaBHOYCKOPEHHOTO JBUKEHUS.

HabiroieHue nBUKEHUs Tella 0 OKPYKHOCTH.

Habmonenne MexaHn4ecKux sIBICHUH, MPOUCXOAAIIUX B CUCTEME OTCUETA
«Tenexka» mnpu €€ PaBHOMEPHOM U  YCKOPEHHOM JBHKEHUU
OTHOCUTEIILHO KaOMHETa (PU3HKH.

3aBUCUMOCTb YCKOpPEHHUs Tela OT MacChl Te€Ja U ACUCTBYIOIIEW HAa HEro
CHUJIBL.

Habmronenne paBeHCcTBa CUJI IPU B3aMOACUCTBUHU TEIL.

M3meHeHue Beca Tena Npu yCKOPEHHOM JBUKEHUU.

Ilepenada uMIrynbca npy B3aMMOACHCTBUY TEIL.

ITpeoOpa3oBaHus SHEPTUH NPU B3AUMOAECHCTBUM TE.

CoxpaHeHHe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHre UMITyJIbca TPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUH.
Habmronenne peakTHBHOTO JIBUKCHHUS.

CoxpaHeHre MEXaHUYECKON YHEPTHH ITPU CBOOOIHOM MaICHUHU.
CoxpaHeHHE MEXaHUYECKOW SHEPTUHU NIPU JBUKEHUU Teja MO JEHCTBUEM
IPYKUHBI.

Jlabopamopuwie pabomul u onvimeol.

1.

KoHcTpynpoBanue TpakTa JUisi pa3roHa W JajdbHEHIIEro paBHOMEPHOTO
JIBUKCHHMSI IAPUKA WITU TEIIEKKH.

Omnpenenenrne cpeAHE CKOPOCTH CKOJIBKEHUS OpyCKa WIIM JIBHDKEHUS
IIapyKa Mo HAaKJIOHHOM TIOCKOCTH.

Onpenenenre yCKOpPeHHS Tela TPU PABHOYCKOPEHHOM JIBIDKCHHH TIO
HAKJIOHHOH TJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHHU IMPH PAaBHOYCKOPCHHOM
JBIDKEHUU 0€3 Ha4aIbHOW CKOPOCTH.

[IpoBepka THUIMOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psJ HEYETHBIX UYHUCEI, TO
COOTBETCTBYIOIINE MTPOMEKYTKH BPEMEHU OJTMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXEHHS OT CHIIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne kodduIeHTa TPEHUS CKOIBXKEHUS.

Omnpenenenue KECTKOCTU NPy KUHBI.

Omnpenenenre pabOThl CUIIBI TPEHUS NPU PAaBHOMEPHOM JBIKCHUU Tella
110 TOPU30HTAIBHOM MOBEPXHOCTH.



10. Onpenenenue pabOTHl CUJIBI  YOPYTOCTH MpPU TOABEME Tpy3a C
UCIOJIb30BaHMEM HETOBUKHOTO U TIOJIBUKHOTO OJIOKOB.

11. I3ydyeHune 3aKk0Ha COXpaHEHUS YHEPTUH.

Pa3znen 9. Mexannueckune KoJie0aHus U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUM: IEpHOJ,
4acToTa, aMIUINTYJa. MaTeMaTudecKuid U NPYKUHHBIM MasTHUKU. [IpeBpainenue
SHEPrUH MPHU KOJIeOATETFHOM JBUKEHUH.

3aryxaomue — koiebanus.  BbpiHykaeHHble — konebaHus.  Pe3zoHaHc.
Mexanndeckue BosiHbl. (CBOMCTBa MexaHUM4eckux BOJH. [IpomoneHele n
IIONEpEeYHble  BOJIHBL. [[MMHA BOJHBI M CKOPOCTh €€ pacIpOCTPaHEHUS.
MexaHnuecKkre BOJIHBI B TBEPIOM TeJlE, CENCMUYECKNE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. UHdpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmromenwe koieOaHWN TEN MOJ IEHCTBUEM CWIIBI TSHKECTH U CHIIBI
YOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.
HabiroieHue BbIHYKI€HHBIX KOJIE0aHUI U pe30HaHCA.
Pacripoctpanenne npoJoabHbIX U MONEPEYHBIX BOJH (Ha MOJETH).
Habmronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

o Uk w N

AKyCTHYECKHI1 pe30HaHC.
Jlabopamopnsie padomul u onsimel.
1. OmpezgeneHre 4YacTOThl M IEepUOAa KOJEOAHMI MaTeMaTH4ecKoro
MasTHHUKA.
2. Omnpenenenue 4acTOTHI U IEpUOa KOJeOaHUN NPY>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCMMOCTHU Teproia KoueOaHUil MOABEIICEHHOTO K HUTH
rpy3a OT JJIUHBI HUTH.
4. VccnenoBaHue 3aBUCHMOCTH MEepUOIa KOIeOaHUN NPy KUHHOTO MasSTHUKA
OT Macchl rpysa.
5. IIpoBepka He3aBUCMMOCTH TepuoAa KojeOaHu# rpysa, MOJIBEUICHHOIO K
HUTH, OT MacChI Ipy3a.
6. OmbIThI, JAEMOHCTPUPYIOIME  3aBUCHUMOCTb Mepuoja  KoJjeOaHuil
NPY>KUHHOTO MAasgTHUKA OT MAcChl Tpy3a U )KECTKOCTH MPY>KUHBI.
7. W3mepenue yckopeHust CBOOOTHOTO MaCHHUS.
Pa3nen 10. DiekTpoOMarHuTHOE 1M0JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHUTHOE  MoJyie.  DJIEKTpOMarHuTHble  BoJHBL.  CBoiicTBa
AJIEKTPOMArHuTHbIX BOJH. [llkama snekTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3H.



OnexkTpoMarHuTHas npupoga ceera. CKopocTh cBeTa. BOJHOBBIE CBOICTBa
CBETA.

Hemoncmpauyuu.

1. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. W3yuenue CBOWCTB SJIEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOMIHHOTO

tenedoHa.

Pa3nen 11. CBeToBbI€e ABJI€HHUS.

JlyueBas  moxpenp  cBera.  Mcrounuku ~ cBera.  [IpsmonuHenHoe
pactipoctpaHeHue ceera. 3atMenusi Connina u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKaJio. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH MpeaomieHus cBera. [lonHoe BHyTpeHHee
OTpaKEHUE CBeTa. lCrnonp30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKHUX CBETOBOJIAX.

Jlmaza. Xom mywedr B JnmH3e. Onrtuueckas cucrema (oroamnmapara,
MHKpPOCKONIa M Tejeckomna. [7a3 kak onTuyeckas cHUcTeMa. bBIM30pyKoCTh U
JaJTbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnektp. OmnbiTel Hbiorona. Croxenue
CIIEKTPAJIbHBIX LIBETOB. /ncniepcus cBeTa.

Hemoncmpauuu.

[IpsiMosIMHEHOE PACTIPOCTPAHEHUE CBETA.

OTtpaxkeHue cBeTa.

[Tonyyenue n300pakeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTruyecKkuil CBETOBO/I.

Xon nyuyer B coOMparolei JInH3e.

XoJ Iyder B paCCEeUBAIOIEH JIMH3E.

[Tomyuenue n300pakeHnii ¢ TOMOIIBIO JIUH3.

[Tpunuun geictBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIA.
10. Mogzens rnasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [lomy4yenue 6e5oro cBera Mpu CI0KEHUH CBETA Pa3HBIX I[BETOB.

W X N U WD e

Jlabopamopuwie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yrja OTpa)KE€HUsS CBETOBOrO Jiydya OT yrJia
najieHusl.

2. M3yueHue xapakTEepUCTHK U300pAKEHUS MPEAMETA B IIIIOCKOM 3€pKaJe.

3. HccnenoBanue 3aBUCUMOCTHU yriia MPEJOMIICHUS] CBETOBOIO Jy4a OT yria
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».



4. Tlomydenue n300paxxeHHi ¢ TOMOIIbIO COOMPAIOIIEH JIUH3BI.

5. Ompenenenue (POKyCHOTO PacCTOSIHUSL U ONTUYECKOW CHIIBI COOMparoIen
JIMH3BL.

6. OIBITHI 1O Pa3JI0KEHUIO OETIOr0 CBETa B CHEKTP.

7. OnbITHl IO BOCHPUATHIO IIBETA MPEAMETOB MpPH WX HAOIIOJACHHM 4Yepes
[[BETOBBIE (DPUIIBTPHI.

Pa3nen 12. KBanToBblIe siBJIeHHS.

OneiTel Pe3epdopna v mianerapHass mojenb atoma. Monens aroma bopa.
HcnyckaHue v nornioiieHre cBera aroMoM. KBaHThl. JIMHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anb(a-, 6eTa- u ramma-uznydeHusi. CTpoeHrue aTOMHOIO
anpa. Hyknonnas wMogens aromHoro sapa. HMszoronmsl. PaanoaxtuBHBIE
npespaienus. [lepuon nmonypacnana aTOMHBIX 1€Ep.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSO0BOIO U MAacCOBOTO YHCEIL
DHeprusi CBA3M aTOMHBIX saep. CBA3b Macchl U SHEpruu. Peakuuu cuHTE3a U
nenenus siaep. Ucrounuku sneprun ConHIa U 3BE3 .

Snepnas sHepreruka. JleMCTBHS pPaaMOAKTUBHBIX HW3JIIYYEHHM HA JKUBbIC
OpTaHU3MBl.

Jlemoncmpayuu.

1. CHeKTpbl U3TYyYEHHS U TOTJIOMICHUS.

2. CHoekTpsl pa3IMYHbIX T'a30B.

3. CnekTtp BomOpoOJa.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3TyUCHUH.

6. Perucrtpanus n3nydeHus: NpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopuwie pabomul u onvimol.

1. HaOmroneHue CIOMIHBIX U IMHENYAThIX CIIEKTPOB U3TYyUYEHUSI.

2. HMccnepoBaHue TpPEKOB: M3MEPEHUE SHEPIUM YaCTULBI MO TOPMO3HOMY

nyTH (1o ¢poTtorpadusim).

3. H3mepenue paanoakTuBHOTO (OHA.

IToBTOPUTEIBLHO-0000 1AM MOAYTb.

[ToBTOpHUTENHEHO--00001IAONTNIT MOTYTb TPEIHA3HAYEH AJISl CUCTEMAaTH3AINH
U 0000mIeHHS  TPEIMETHOIO  COAEpKaHWsI UM OMbITa  JESTEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (QU3MKH, a TAKXKe JJI MOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHY MO (u3nuke s 0O0ydarommxcs,
BBIOpABIIMX ATOT Y4EOHBII MpeMeET.

[Ipy “3ydeHUM JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATEeIbHOCTH, HA OCHOBE KOTOPBIX 0OecreunBaeTCsl JOCTUXKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, (opmupyercs
€CTECTBEHHOHAY4YHAs! TPAMOTHOCTH: OCBOEHHE HAy4YHBIX METOAOB HCCIIEIOBAHUSA



SIBJICHUM TIPUPOJBI M TEXHUKH, OBJIAJICHUEC YMEHHSIMHU OOBICHATH (PU3MUECKHE
SIBJICHUS, TPUMEHSS TMOJIydEHHbIE 3HAHMS, pellaTh 3aJadyd, B TOM YHCIE
KAUYE€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.

[TpuHIMNIUATBHO AESTENBHOCTHBIN XapakTep JAaHHOTO pasjieia peaau3yeTcs
328 CY€T TOro, 4YTO OOYyYalOIIMECs BBIMOJHSAIOT 3a/laHus, B KOTOPBIX UM
npeaaraeTcs:

HAa OCHOBE TIOJIyYCHHBIX 3HAHUW pacro3HaBaTh M HAYYHO OOBSICHSTH
dbu3nuecKkue BIEHUS B OKPY>KaIOIIEH MPUPO/Ie U TOBCEAHEBHOM KU3HU;

UCII0JIb30BaTh HAYYHBIE METOJIbl HCCIIEOBAHUSI (PU3HUECKUX SIBICHUH, B TOM
qucIie JUIsl POBEPKU FUIOTE3 U MOJyUYEeHHSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHITh HAyYHBIE OCHOBBI HAMOOJEe BAXKHBIX JTOCTHIKEHUU COBPEMEHHBIX
TEXHOJIOTUI, HAIPUMEP, TPAKTHUECKOTO MCIO0JIb30BaHUS PA3JIMYHBIX UCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHMSI BCEX M3BECTHBIX BHUJIOB
HHEPTUHU.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue (u3MKU Ha ypOBHE OCHOBHOTO OOLIEro 00pa3oBaHMs HAMpPaBIECHO

Ha JOCTHKEHHE JINYHOCTHBIX, METANPEAMETHBIX U PEIMETHBIX 00pa30BaTeIbHbIX
pE3yJIbTaTOB.

B pe3ynbrare u3yuenus (pU3MKA HA YPOBHE OCHOBHOTO 0011Iero 0Opa3oBaHus

y oOyuatomierocs OyayT cpopMUpOBaHbI CIEAYIONIUE JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpUOTHYECKOro BOCIIMTAHUS:

— IPOSBJIICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUICKOMN
(bu3nueCcKoil HayKu;

— [IEHHOCTHOE OTHOLICHHE K TOCTHXKEHUSIM POCCUICKUX YUEHBIX--(DU3UKOB;

2) rpa;KIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJI€HUU OOUIECTBEHHO 3HAUMMBbIX
U OITUYECKHX IMpoOJeM, CBS3aHHBIX C [PAKTUYECKUM IPUMEHEHHEM
JTOCTUKEHUM (PU3NKH;

— OCO3HAaHUE BAKHOCTH MOPAJIBHO--3TUYECKUX IPHUHIMUIIOB B JACSITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCHPUATUE 3CTETUYECKUX KAuecTB (PU3NYECKOM HayKu: €€ rapMOHHUYHOIO
[IOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

— OCO3HAaHUE IIEHHOCTM (U3NYECKOM HAyKM KaK MOIIHOIO HHCTPYMEHTa
II03HaHUS MHMPA, OCHOBBI Pa3BUTHs TEXHOJOTHWH, BaXKHEHIIEH COCTABIIIOLIEH
KYJIbTYDBI,

— Ppa3BUTHE HAy4HOH II0003HATENIPHOCTH, MHTEpEca K HCCIEA0BATEIbCKOM
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0POBbS M  3MOLMOHAJBLHOIO
0J1aronoJIyyus:

— OCO3HAHME ILIEHHOCTH Oe30macHoro oOpas3a JKU3HH B COBPEMEHHOM
TEXHOJOTMYECKOM MHpEe, BaKHOCTH MpaBHJI O€30MacHOr0 TMOBEACHUSA Ha
TpaHCIOPTE, HAa JIOPOrax, C AIEKTPUYECKUM U TEIJIOBBIM OOOPYIOBAHHUEM B
JOMAIIHUX yCIIOBUSAX;

— c(hOpMUPOBAHHOCTh HaBBIKA peQIEKCHH, MPHU3HAHUE CBOErO IMpaBa Ha
OIIMOKY U TAKOTO K€ MpaBa y APYroro 4yejaoBeKa;

6) Tpy10BOr0 BOCIMTAHUS

— AKTHBHOE Yy4YacTHE€ B PELICHUM MPAKTHYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHMW3allid, TOpoja, Kpas) TEXHOJOTHYECKOW |



COLIMAJIbHOW HANpPAaBJIEHHOCTH, TPEOYIOIHUX B TOM 4YHMCIE M (PUIUUECKHX
3HAHUM;

e — MHTEpEC K MIPAKTUUYECKOMY U3YUEHHIO PO eccuil, CBSI3aHHBIX C (PU3UKOIL;

e 7)3K0J0TrH4€CKOr0 BOCIIUTAHUSA:

e — OpHUEHTALMs Ha NpUMEHEHHE (PU3MUYECKUX 3HAHMM JJI1 peuleHus 3a1ad B
o0JacTh OKpy’Kalolled cpenbl, MJIAHUPOBAHUS TOCTYNKOB M OLEHKH HX
BO3MOYHBIX ITOCJIEICTBUN JUIs1 OKPY KAIOILLEH CPEIbI;

e — OCO3HaHHE TI00aTbHOTO XapaKTepa SKOJOTHYECKHX MpoOJieM M MmyTel ux
peleHns;

e 8) amanTranuM K M3MEHAIOIMMCH YCJIOBMAM COLUMAJIbHON U NPHUPOIHOH
cpeabl:

e — TMOTPEeOHOCTH, BO B3aWMOJACWCTBUM IPH BBINOJIHEHWU HCCIEIOBAHUN H
MPOEKTOB (PU3MYECKON HAIMpPaBICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUAM
IPYTHX;

e — TIIOBBIIEHWE YPOBHS CBOEM KOMIIETEHTHOCTH YEpe3 IPAKTHYECKYIO
NEATEIbHOCTD;

e — IOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Kciie (OpMYJINPOBATh
UJ1eU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSAX;

e — OCO3HaHHE AePUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTu
buzukwy;

e — TIUIAHUPOBAHHE CBOETO PA3BUTUS B MPHOOPETEHUU HOBBIX (UINYECKUX
3HaHUM;

e — CTPEMJICHHE aHAJU3UPOBATH U BBISBIISITh B3aUMOCBSI3U IIPUPO/IbL, OOLIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e — OLEHKAa CBOMX JEWCTBHM C YYETOM BIMSHHMS Ha OKPYXKAIOLIYIO Cpeny,
BO3MO>KHBIX IJI00ATBHBIX TOCIEICTBHIA.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynpraTe ocBOEHUS TporpamMmbl 1Mo (pU3MKE HA YPOBHE OCHOBHOTO
ob11ero oopa3zoBaHus y oOy4yaromerocs: 0yayT chopMupoBaHbl MeTanpeaAMeTHbIe
pe3yJbTaThl, BKIIIOYAIONINE TO3HABATEILHBIC YHUBEPCATIbHBIC yUeOHbBIC TCHCTBUS,
KOMMYHUKATHUBHBIC  yHUBEpPCAIbHBIC  y4eOHBIE  JCHCTBUSA,  PETYJIATUBHBIC
YHUBEpCaIbHbIC YIeOHbIE TCUCTBUSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Ba3oBble Jjornyeckue AeicTBHA:



BBISIBJSITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKH OOBEKTOB
(s1BNIEHU );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(DUKALIUN, OCHOBAHUS IS
0000111eHUs ¥ CPAaBHEHHUS;

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PaCCMATPUBAEMBIX (PaKTax,
JAHHBIX U HAOJIOICHUSAX, OTHOCALINXCA K (PU3NUECKUM SIBICHUSM;
BBISIBJISITH NPUYUHHO--CJIEICTBEHHBIE CBSI3U MPU H3YyUYEHUU (U3NUYECKUX
SIBJICHUI U NPOLIECCOB, JI€JaTh BBIBOJBI C MCIIONb30BAHUEM JEAYKTUBHBIX
U MHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh TMIIOTE3bI O B3aUMOCBS3SIX
(u3nYECKUX BEJINYMH;

CaMOCTOSITENIbHO BBIOMpaTh CHOCO0 peleHus: ydeOHOW (PU3NYEeCcKOi
3a7aun (CpaBHEHUE HECKOJIbKMX BapHUaHTOB pEIIEHUs, BHIOOp Haumbosee
HOJIXOJSIIETO ¢ yYETOM CAMOCTOSATEIbHO BbIIEJICHHBIX KPUTEPHEB).

Ba3oBbIe HccieaoBaTe/ILCKHeE JeCTBUA:

UCIIOJIb30BaTh BOMPOCH! KaK UCCIEN0BATENbCKIII MHCTPYMEHT MO3HAHMS;
IPOBOAUTH IO CAMOCTOSITEIBHO COCTABIIEHHOMY IIJIaHY OIBIT, HECJIOXKHBIN
¢uznyecKuil IKCHEPUMEHT, HEOOJBIIOE UCCIENOBaHHE (HU3MUECKOTO
SIBIICHUS;

OIICHWBAaTh Ha TPHUMEHUMOCTh W JOCTOBEPHOCTh HH(pOpMaImro,
MOJyYEHHYIO B XO/I€ MCCIEIOBAaHUS MM HKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI TIO pE3yIbTaTam
IPOBEIEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHMS,

NPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUIECKUX
MIPOIIECCOB, & TAaK)KE BBIIBUTATh MPEINON0KEHUSI 00 UX pa3BUTHH B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

NPUMEHSTh Pa3IMYHbIC METObI, HHCTPYMEHTBI U 3alPOCHI MPH MOUCKE H
orbope MH(OpMAIUK WM JAHHBIX C YYETOM MPEJIOKCHHON Y4eOHOM
bu3ndecKoi 3a1a4u;

aHAJIM3UPOBATh, CHCTEMATH3UPOBATh U HHTEPIPETUPOBATH WH(POPMAITHIO
pa3IMYHBIX BUIOB U ()OPM IIPEICTABICHHS,

CaMOCTOSITEJIbHO ~ BBIOMpPATh ONTUMAIBbHYIO (HOpPMYy  TPEACTABICHHUS
UHPOpPMALIMM W WUIIOCTPUPOBATh peIIacMble 3aJa4d  HECJIOKHBIMU
CXEeMaMH, AruarpaMMaMH, HHOU TpadUKON U X KOMOWHAIIHSIMH.

KoMMyHMKaTHBHBIE YHMBEPCAJIbHbIC YUeOHbIe 1elCTBHA:

B X0Jie OOCYXICHHS ydeOHOro maTepuaia, pe3yJbTaToB JadOpaTOPHBIX
padoT U MPOEKTOB 3a/aBaTh BOMPOCHI IO CYIIECTBY 00CYKAaeMO TEMbI U
BBICKA3bIBaTh HJICH, HAIlCJICHHbIC HA DEIICHHE 3aJauyd W IO KaHHe
0J1aroxenaTeILHOCTH OOIICHUS,



COTOCTABJISITh CBOU CYXIEHHUS C CYXICHHSIMH JPYTUX YYaCTHHUKOB
Juanora, oOHapyXKHBaTh Pa3IU4YUE U CXOACTBO MO3UIIHI;

BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
nyOJIMYHO NPEACTABISATh PE3YIbTAThI BBIIIOJHEHHOIO (PU3UYECKOTO OIBITA
(9KCIIEpUMEHTA, UCCIEI0OBAHMS, IPOEKTA);

NOHMMAaThb W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOH
WHAMBUAYAIbHONM pabOThl MpU PEIIEHUH KOHKPETHOW (U3NUYECKOM
poOJIeMBbI;

IPUHUMATD LIEJIM COBMECTHOW NI€ATEIbHOCTH, OPraHU30BbIBATH JIE€UCTBUSA
no €€ JMOCTHKEHUIO: paclpefessiTh poiH, OOCYKIaTh MpPOLECCHl HU
pe3yabTaThl COBMECTHOM pabOTHI, 0000IIaTh MHEHUSI HECKOJIBKHX JIIO/ICH;
BBITIOJHATH CBOIO YacTh pabOThI, TOCTUrasi KAYECTBEHHOTO pe3yibTara Mo
CBOEMY HAIpPaBJICHUIO M KOOPJIMHUPYS CBOM JEHCTBUS C APYTUMH
YJIeHaMU KOMaH/1bl;

OILICHMBATh KAa4eCTBO CBOETrO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTMPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe NeiCTBUSA

Camoopranusanus:

BBISIBJISATH MTPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CUTYaIHsX, TPEOYIOIIMX
11 peuieHns GU3NYeCKUX 3HAHMIA;

OpUEHTHPOBATHCS B  PA3JIMYHBIX TMOAXOAAaX TMPUHATUS  PEUICHUM
(MHOUBUYyaJIbHOE, TPUHSATHE DPEIICHUS B TPyMIe, NPUHATHE PEIICHUN
TPYIIION);

CaMOCTOSATENILHO COCTABJISATH AITOPUTM pelieHus (U3nYecKon 3a1aun nin
IUTaHAa HMCCIIEJOBAHUA C YYETOM MMEIOIIMXCS PECYPCOB UM COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHPOBATh MpeAJiaraeMble BApUAHThI PEIICHUI;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, IMOIUOHAJIbHbIN HHTENJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTyallM! U IIpeajiaraTh IUIaH €€ U3MECHEHUS;
OOBSCHATHP TPUYUHBI  JOCTIKEHUS  (HENOCTIKEHHUs) pe3yJIbTaToB
JeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OMBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHUCIIE B XOJ BBIOJHEHUS
(U3MYECKOTO MCCIEOBAHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, W3MEHUBIIUXCS CHUTYyallMil, YCTaHOBJIEHHBIX OIINOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YyJIbTATA LIEIU U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejaoBeKa B XOJE CHopa WIN JUCKYCCUU
Ha HAy4HYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHMS U JIOTUKY IPYIroro;



npuU3HaBaTh CBOE MPaBO Ha OMMOKY IPU peHIeHUH PU3NYECKUX 3314 WUIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE YK€ MPABO APYTOTO.

INTPEAMETHBIE PE3YJ/IBTATDBI

K koHIy 00yueHus B 7 KJacce rpeAMETHbIE pe3ybTaThl HA 06a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSl YMEHUI:

UCIIOJB30BaTh  TMOHATUS:  (U3WYECKHME M  XUMHYECKHE  SIBJICHUS,
HaOIOICHUE, DKCIEPUMEHT, MOJENb, TUIOTE3a, CAMHUIBI (DU3UIECKUX
BEJIMUMH, aTOM, MOJIEKYJia, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE JIBIDKEHHE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPSIMOJIMHEHHOE), TPACKTOPHUs, PaBHOJCUCTBYOIIAS
cha, nedopmarnus (ynpyras, MJIacTUYecKas), HEBECOMOCTb,
COOOIIAOIINECS COCYbI;

paznuyath sBiacHUS (AudQy3us, TEIOBOE IBIKCHHE YACTHUIl BEIECTBA,
PaBHOMEpPHOE  JBW)KEHME, HEPABHOMEPHOE  JBWKEHUE, HHEPIHA,
B3aUMOJICMCTBUE TEJI, PABHOBECHUE TBEPABIX TEN C 3aKPEIUVIEHHOU OCHIO
BpallleHUsI, Tepefaya AaBiCHUS TBEPABIMH TelNaMH, XUIKOCTIMU U
razamm, arMoc(epHOe [aBJICHWE, IUIaBaHWE TeJ, MPEeBpaIICHUs
MEXaHUUYECKON SHEPruu) IO OMHMCAHUI0 WX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, ICMOHCTPHUPYIOIINX JJAaHHOE (PU3NUECKOE SBJICHHE;
pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpY)KaloIeM MHpe, B TOM 4YHCiIe (PU3NYeCKHue SIBICHHUS B TPHUPOJE:
MpUMEPBI IBUKEHUS C PA3JIMYHBIMU CKOPOCTSAMHU B KMBOM U HEXKUBOU
MpUPOAE, NCUCTBUE CHUJIbI TPEHUS B MPUPOJAEC U TEXHUKE, BIIUSIHUE
aTMOC(EpHOIo JaBJEHUS Ha XUBOW OpraHu3M, IJIaBaHUE PbIO, pblyarv B
TeJIe YeJIOBeKa, MPU 3TOM NMEPEBOAUTH MPAKTUUYECKYIO 33a/1auy B y4eOHYIO,
BBIICNIATH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (DM3UUECKUX SBICHHM;
OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (DM3UYECKUE SBIICHUS, UCIIOIB3YS
dbuznyeckre BEJIMYMHBI (Macca, 0O0BEM, IJIOTHOCTh BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEJIHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CUJIA TSKECTH, BEC
Tena, CWJla TPEHWs, JAaBieHue (TBEPAOro Tena, KUIAKOCTH, Trasa),
BBITAIKMBAOIIAs] CHJIa, MEXaHW4YECKass paboTa, MOIIHOCTh, TUIEUO CHUIHI,
MOMEHT CHJbL, KO3(POUIIMEHT TMOJE3HOr0 JEHWCTBUS MEXaHU3MOB,
KMHETHYEeCKass M TOTEHIMalbHas SHEPrus), MPU OMHUCAHUU IPABHIHHO
TpakToBaTh  (U3UYECKUM  CMBICI  HUCIOJIB3YEeMbBIX  BEJIWYUH, HX
0003HaUeCHUS W EAWHUIBI (U3UYECKUX BEIWYWH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIOIINE JTAHHYIO (PU3MUYECKYI0 BETUYMHY C APYTHMH BEIUYMHAMH,
CTPOUTH TPaPUKHN U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYMH;



XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U TPOIECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHUS CHII (BAOJIb OJHOW IpsiMOM), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBWJIO paBHOBecHs pbiuara (0110ka),
«30JI0TO€ IIPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHU4ECKOU
DHEPruM, NpPHU OSTOM [JaBaThb CJIOBECHYIO (OPMYJIMPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (pU3MUECKHE SBJICHHUSI, MPOIIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyallull NPaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh IIPUYMHHO--CJICCTBEHHBIE CBA3HM, CTPOUTHh OOBSICHEHHE U3 1-2
JOTMYECKHX ILAaroB ¢ ONOpPOM Ha 1-2 M3yuyeHHBIX CBOWCTBA (PU3NYECKUX
SBJICHUHN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiatb pacu€rHble 3amadyd B 1—2 JEHCTBUA, MCHOJB3YysS 3aKOHBI W
(opMyiibl, CBs3bIBarOLME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIU3a
YCIIOBUS 33/1aU 3aIIUCBIBATh KPATKOE YCIOBUE, MOACTABIATh (PU3NUECKHUE
BEJIMYMHBI B ()OPMYNBI U TMPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOANMBIE I PEIICHUs 3a/1a4, OLEHUBATh PEATMCTUYHOCTD
MOJTy4YeHHOUW (PU3NUECKON BEJTMYMHBI,

pacrno3HaBaThb MpPOOJEMBI, KOTOpPbIE MOXXHO PpELIUTh MpU HNOMOUIH
(u3NYECKUX METOOB, B OIMCAHUM MCCIIE0BAaHUS BbIIEIATh IPOBEPSIEMOE
NpEeANnojoKeHne  (rumoresy),  pa3iuyatb W UHTEPHPETUPOBATH
MOJyYEHHBI pe3ynbTaT, HAaXOAUTh OIIMOKM B XOJAE OIbITa, Je1aTh
BBIBOJIBI 110 €T0 PE3YyJIbTaTaM;

OPOBOAUTH OMNBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUW WIH
duznyeckux CBOMCTB TeJ: (dopMyIupoBaTh IPOBEpsEMbIE
IPENOJIOKEHUS, COOMPAaTh YCTAHOBKY U3 MPEANI0KEHHOT0 000pYy10BaHMS,
3aIlMChIBaTh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJIBL;

BBIIIOJIHATh MPsAMBIE H3MEPEHMS PACCTOSHHMS, BPEMEHM, MacChl Tela,
o0béMa, CHJIBl M TEMIIEpaTypbl C HCIOJb30BAHUEM aAHAJIOIOBBIX U
upOBbIX MPUOOPOB, 3aMUCHIBATH IOKa3aHHUS MPUOOPOB C Yy4ETOM
3aJJaHHOW aOCOIIOTHOW MOTPEIIHOCTH U3MEPEHUH;

IPOBOJANUTDH MCCIEAOBAHNE 3aBUCMOCTH OJHOM (DU3HUECKON BEJTMYUHBI OT
JPYrofl C HCIOJB30BAHMEM MPSMBIX HM3MEPEHUH (3aBUCUMOCTH ITIyTH
PAaBHOMEPHO JABWXKYILEroCs Telaa OT BPEMEHU JBHXKCHHUS Teja, CHUJIbI
TPEHUsI CKOJILKEHUS OT Beca Tela, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCHUMOCTH CUJIbI TPEHUA OT IO CONPUKOCHOBEHUS TEN, CHIIbI
YyIOPYroCTH OT YAJMHEHUS NPYKHUHBI, BHITAIKMBAIOLIEH CUIIBI OT 00BbEMa
NOTPYKEHHON 4acTH TeJIa U OT IJIOTHOCTU KUAKOCTH, €€ HE3aBUCHUMOCTH
OT IUIOTHOCTHU TeJa, OT MIyOMHBI, HA KOTOPYIO MOTPY’KEHO TEJO0, YCIOBUM
IUTAaBaHMSI TEJl, YCIOBHUM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B



IUTAHUPOBAaHUM  Y4€OHOTO HCCIEAOBAaHUSA, COOUpaTh YCTAHOBKY H
BBIMIOJIHATh M3MEPEHUs, CJenys MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOMYYEHHOM 3aBUCHUMOCTH (DU3MUECKUX BEIUYUH B BUJC
NPEUIOKEHHBIX TaOMuI] U TpaduKOB, JENaTh BBIBOABI M0 pe3yJbTaTaMm
UCCIIEIOBAHMS,;

IPOBOANTH KOCBEHHBIE HU3MEpeHHs (PU3MUECKHX BEIUYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTU W TBEPIOTO Tena, Cuja TPEHHUS CKOJBXKECHHUS,
JaBJIEHUE  BO3JyXa, BBITAIKUBAIONIAS  CHJA, JEHCTByIOIIas  Ha
HOTPYKEHHOE B JKUIKOCTb TeNO, KOA(PQPHUIMEHT MNOJEe3HOro NeHCTBUA
IOPOCTBIX MEXaHU3MOB), CIEeAysl MPEAJOKEHHON MHCTPYKIUH: MpU
BBIMIOJTHEHUH HW3MEPEHUl CcOOMpaTh SKCIEPUMEHTANbHYIO YCTaHOBKY H
BBIUUCIISTH 3HAUEHNE NICKOMOW BEJIMUMHBI,

co0uII01aTh MpaBUIIa TEXHUKK 0€30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
000py/I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, AMHAMOMETp, COOOINAIOIIUEcs COCyAbl, OapoMmeTp,
phIYar, HOJABMKHBIA U HETOABUKHBIN OJIOK, HAKIIOHHAS TNTIOCKOCTB;
XapaKkTepu30BaTh NPUHIUMBI  JEHCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OINOpOM Ha HUX ONUCaHui (B TOM YHUCIIE:
HNOJIUINITHUKY, YCTPOMCTBO BOJOMPOBOAA, THUIPABIMYECKUN Tpecc,
MaHOMETp, BEICOTOMEP, MOPITHEBOW HACOC, apEOMETP), UCTIOIb3Ys 3HAHUS
0 CBOICTBax (PM3MYECKUX SIBICHUH M HEOOXOaUMble (U3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  MpHUMEpHl  (HAXOAUTh  WHPOpPMAIMIO O  MpUMeEpax)
IPAKTUYECKOTO HCIOJIb30BaHUA (PU3UUECKUX 3HAHUW B TMOBCETHEBHOM
XKU3HU JJ11 oOecrieyeHus: 0€30MacHOCTH MPH OOpaIleHuH ¢ MpUObOpamMu u
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 370POBbS U COOJIIOJCHUS
HOPM 9KOJIOTUYECKOT0 TIOBEJICHUS B OKPY’KaIOIIeH cpeie;

OCYHIECTBIISATh OTOOp HMCTOYHHMKOB wuH(oOpMmanmu B HHTepHere B
COOTBETCTBUU C 33JJaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE MUMEIOIIUXCS
3HaHUW M TYTEM CpPAaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
UHpOpMaLINIO, KOTOpas SBJSIETCS MPOTHBOPEUYMBOM WM MOXKET OBITH
HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUN YUYEOHBIX 3a/laHUi HAYYHO--TIONMYJISPHYIO
auTepaTypy  (pU3MUYECKOro CcoAepXaHHs, CIPaBOYHbIE MaTepHAabI,
pecypcbl cetu MHTEpHET, BiafeTh mpuéMaMu KOHCIEKTUPOBAHMS TEKCTa,
npeoOpa3oBaHusl HHPOPMALIMU U3 OAHOM 3HAKOBOI CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE KpPAaTKHE MHCbMEHHBIE U YCTHbIE COOOILICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(OpPMALUU (PUIUUECKOTO COACpPNKAHUS, B TOM



qHclie MyOJUYHO JeNaTh KpaTKhe COOOIIEHHUs O pe3ysbTaTax MPOEKTOB
WK Y4eOHBIX HCCIEJAOBaHUM, MpPH H3TOM TPaMOTHO HCIIOJIB30BATh
U3YYCHHBbI TOHATUWHBIN anmapaT Kypca (UM3HMKH, COIPOBOXAAThH
BBICTYIICHUE ITPE3CHTALUCH;

IOPU BBINOJHEHUM YYEOHBIX MPOEKTOB M HCCIEIOBAaHUI paclpenesiarh
00s13aHHOCTH B TPYIIE B COOTBETCTBUU C TMOCTaBJICHHBIMHU 3a/Jayami,
CIEAUTh 34 BBINOJHEHUEM IUIAHA JCHUCTBHMM, aJEKBAaTHO OLICHWBATh
COOCTBEHHBIM  BKJaJA B  JEATENBHOCTb  IPYyNINbl,  BBICTPAaWBAThH
KOMMYHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHCHHUE OKPYKAIOIIMX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIE pe3yabTaThl HA 06a30BOM YPOBHE
JIOJKHBI OTpaXkaThb C(HOPMUPOBAHHOCTH Y 00YYAIOIIUXCST YMEHUM:

UCIIOJIb30BaTh TOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKECHHE
aTOMOB M MOJIEKYJI, arpEraTHble COCTOSIHUS BELIECTBA, KPUCTAIIIMYECKUE U
amop(HbIe Tela, HACBIEHHBI W HEHACHIIICHHBI Map, BIIAXXHOCTb
BO3/yXa, TeMIepaTypa, BHYTPEHHSS DSHEPrus, TEIUIOBOM JBUTAaTEb,
AIIEMEHTAPHBIN JEKTPUUECKUN 3apsif, HNEKTPUUECKOE TMO0JIe, MPOBOIHUKU
U TURJICKTPUKH, TOCTOSHHBIN 3JEKTPUUYECKUN TOK, MArHUTHOE TOJIE;
pasnuyath SIBICHUA (TEIJIOBOE pacIIMpPEHUE W C)KaTHe, Tellonepesaya,
TEIUIOBOE PaBHOBECHE, CMAauMBAHUE, KAWLISPHbBIE SIBICHUS, UCIIAPEHUE,
KOHJCHCAllMA, IJIaBJICHHUE, KpUCTaM3auus (OTBEpIEBaHUE), KUIICHUE,
TeIruIonepesaya (TEerIonNpOBOHOCTb, KOHBEKIINS, U3ITy4YEHHE),
AJIEKTpU3aLUs TeJl, B3aUMOJICHCTBUE 3apsA0B, AEUCTBUS AIIEKTPUUYECKOTO
TOKa, KOPOTKOE 3aMbIKaHHME, B3aMMOJEHCTBUE MArHUTOB, JCHCTBHE
MarHUTHOTO T0JISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMATrHUTHAsI MHAYKIIMS)
0 OMNUCAaHUI0 UX XapaKTEPHbIX CBOMCTB W HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaThb INPOSIBICHUE HW3YYEHHBIX (PU3MYECKUX SIBICHUH B
OKpY)KaloIlleM MHpE, B TOM YHCIE (PUINYECKUE SIBICHUS B IPUPOAE:
MOBEPXHOCTHOE HATSXKEHHWE U KalWUIApHBIE SBJIEHUS B TPHUPOJE,
KpUCTAJUIBl B Tpupone, usnydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MopcKkue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, JIEKTPHUUECKHE
SBJIEHUSI B aTMoc(epe, DJIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nojie 3eMiM, Apeld MOoJIOCOB, poilb MAarHUTHOIO MOJS JJs JKU3HM Ha
3emiie, MOJIIPHOE CHUSIHHE, MPU 3TOM MEPEBOIUTH MPAKTUUECKYIO 3374y B
yueOHYI0, BBIICNATh CYLIECTBEHHBbIE CBOMCTBa (NMPHU3HAKU) (PU3NUYECKUX
SIBJICHUU

ONKCHIBATh U3yUEHHBIE CBOMCTBA TENl U (PU3NUYECKUE SIBJICHMS, UCIIONIb3YS
(u3nyecKkue BEIMUMHBI (TEMIEpATypa, BHYTPEHHSS SHEPTUsl, KOJIUYECTBO
TEIUIOTHI, yJeibHas TEIJIOEMKOCTh BELIECTBa, YyAENbHAs TEIUIOTa



IUTaBIICHUS, yJeNbHas TEIJIoTa MapooOpa3oBaHusl, yJeNbHAs TEIJIoTa
CrOpaHMsl TOIUIMBA, KOI(PPHUIMEHT TOJE3HOTO JEHCTBUS TEIUIOBOU
MalIMHbl, OTHOCUTEJIbHAS BIAXXHOCTh BO31yXa, AJIEKTPUYECKUN 3apsn,
CWJIa TOKa, DJIEKTPUYECKOE HAINpPSKEHHE, COIPOTUBICHUE IPOBOJHMKA,
yIEIbHOE  CONpPOTHBIIEHHWE  BewlecTBa, paboTta M MOIIHOCTb
IIEKTPUYECKOr0  TOKA), MpPH  ONHCAHUM MPaBUIBHO  TPAKTOBATh
($u3nYECKUt CMBICI WCIOJIb3YEMbIX BETUYHMH, 00O3HAYEHUS U €IUHUIIBI
(¢u3nyecKuX BEIMYUH, HAXOAUTh (HOPMYIBI, CBS3BIBAIOIIME JaHHYIO
(U3MYECKYI0 BEIWYMHY C JpPYTMMH BEJIMYMHAMH, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYNH;

XapaKTepu30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U TPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHHUSI MOJIEKYJSIPHO--KHHETUYECKONH TEOPUH
CTPOEHMS BEIIECTBA, MPUHLMUII CYNEPHO3ULUHN MOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsAja, 3akoH Oma i yyacTKa LN, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHUsI DSHEpPruM, IpUd 3TOM JaBaTh
CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3alUCHIBATh €0 MAaTeMaTHYEeCKOe
BBIPAKEHHE;

OOBACHATh (PU3MYECKUE IPOLECChl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTYyalMil PaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 TOTUYECKUX
IIaroB C OMOpod Ha |—2 W3yYeHHBIX CBOWCTBA (DU3MUECKUX SIBICHUM,
(u3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEN;

pemary pacu€THble 3alaud B 2-3 JEHCTBUS, MCHOJb3ys 3aKOHbI U
(opMyibl, CBs3bIBarOLIME (PU3MUECKHE BEIMUYMHBL: Ha OCHOBE aHAIU3a
YCIIOBHSI 3a/ladyd 3alUChIBaTh KPATKOE YCIOBHE, BBISBIATH HEIOCTATOK
JaHHBIX [  peleHus 3aJaud, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEoOXOoquMble A1 €€ pelleHHs, NPOBOAMTH pPAacu€Tbl M CpPaBHUBATH
HOJIyYEHHOE 3HauU€HUE (PU3NYECKON BETMUNHBI C U3BECTHBIMU JAHHBIMU;
pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO PEUIUTh MPU TOMOIIH
($u3NYECKUX METOMOB, MCIOJb3Yysl OMUCAHHE HCCIEeNOBAaHUS, BBIICIATDH
IPOBEPSAEMOE MPEANOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOpsIKa
IIPOBEJICHUS MCCIIE0BaHNUs, 1€J1aTh BbIBObL;

OPOBOAUTH OMNBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUW WIH
duznyecKuX CBOWCTB TeN (KaMWUISIPHBIE SIBICHUS, 3aBUCUMOCTD JaBIICHUS
BO3/yXa OT €ro o0béma, Temreparypbl, CKOPOCTH IPOLIECCa OCTHIBAHUS U
HarpeBaHusi IpU M3IYYEHHH OT I[BETa M3JIydaroliei (IIOTIOoLaoLIeil)
IOBEPXHOCTH, CKOPOCTh UCHAPEHUsl BOJBI OT TEMIIEPATypbl KUJIKOCTH U
wiomanau €€ IOBEPXHOCTH, DJEKTpHU3alMUs Tel U B3aUMOJCHCTBUE
IIEKTPUYECKUX 3aps/iOB, B3aUMOJEHWCTBUE TOCTOSHHBIX MAarHUTOB,



BU3yaJIM3allisi MArHUTHBIX TIOJE€H TOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MAarHUTHOTO TOJISI Ha NPOBOJAHUK C TOKOM, CBOMCTBA JJIEKTPOMAarHuTa,
CBOICTBA 3JIEKTPOJBUTATENsI IOCTOSHHOTO TOKa): (OpMyIUpOBATH
poBepsieMble MPEINOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000pyI0BaHUs1, OMKUCHIBATH XO/1 ONBITA U (POPMYIUPOBATH BHIBOIbI;
BBITIOJIHATh  MOpPSIMbIE  WM3MEPEHUsS  TEMIIeparypbl, OTHOCUTEJIbHOU
BJI&XHOCTH BO3JyXa, CHJIBI TOKA, HAIPSIKEHUS C HCIOJIb30BaHUEM
aHAJIOrOBBIX NPUOOPOB U JATYMKOB (DU3MUECKUX BEIMYMUH, CPaBHUBATDH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3a/JaHHON a0COTIOTHON MOTPEIIHOCTH;
MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OAHOM (PM3HUYECKOU BETUUYHUHBI OT
JpPYro C  UCIHOJIb30BAaHUEM MpPSMBIX HM3MEpPEHUH  (3aBUCUMOCTh
COIPOTUBJIEHUS NPOBOJHHUKA OT €ro JUIMHBI, IUIOMAAX IONEPEYHOTO
CEUYEHUS U YAEIbHOTO CONMPOTUBIICHHS BEIIECTBA MPOBOJIHNUKA, CHIIBI TOKA,
UAYIIETO 4Yepe3 IMPOBOAHUK, OT HANpPKEHUS Ha IPOBOJHUKE,
VCCIICOBAHUE IOCIEAOBATEIBHOIO M  MAPAJLIEIBHOIO  COEAUHEHUU
IPOBOJHUKOB): IUIAHUPOBATh HCCIEIOBaHHE, COOUPATh YCTAHOBKY U
BBHITIOJIHATh M3MEPEHUsI, CIACAysS NPEIIOKCHHOMY IUIaHy, (DPUKCHpOBaTh
pe3ynbTaThl MOJIYYEHHOW 3aBUCUMOCTH B BHUJE TaOMUIl M TrpaduKoB,
JIeJaTh BBIBOJIBI IO PE3YyJIbTATaM UCCIEIOBAHUS;

MPOBOJIUTh KOCBEHHBIC HW3MEPECHHs] (PU3NUECKHX BEIWYWH (yIeibHAs
TEIUIOEMKOCTh  BEILIECTBAa, COMPOTUBICHHE NPOBOAHMKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATh H3MEPEHHUs, COOUpaTh
DKCHEPUMEHTAIIbHYIO YCTAHOBKY, CIEAys MPEMJIOKEHHOW MHCTPYKLUHH, U
BBIYUCIISITh 3HAYEHUE BEJINYNHBIL;

coOroAaTh nMpaBuja TEXHUKUA 0€30MacHOCTH IpU padboTe ¢ 1a00paTOPHBIM
obopynoBaHuEM;

XapaKTepU30BaTh NPUHIMUIBI  JEHCTBUA U3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOMl Ha MX omnucaHus (B TOM YHUCIE:
CHUCTeMa OTOIUICHHS JOMOB, TMTPOMETp, MapoBasi TypOMHA, aMIEpMETD,
BOJIbTMETP, CUETUHUK DJIEKTPUUYECKOW HHEPTUM, 3JIEKTPOOCBETUTEIIbHbBIC
pUOOPHI, HATPEBATEIBHBIC IEKTPONPUOOPHI (MPUMEPHI), ITCKTPUICCKUE
PEIOXPAHUTEIH, HIEKTPOMATHUT, JIEKTPOIBUTATENb OCTOSHHOTO TOKA),
UCIIOJIb3Yysl 3HAHUS O CBOWMCTBAX (PU3MUECKUX SIBJIEHUW U HEOOXOIUMBbIE
duznyeckrue 3aKOHOMEPHOCTH;

pacIio3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA M HM3MEPUTEIIbHBIC
npuboOpel MO CXEeMaM M CXEMaTUYHBIM PHUCYHKaM (3KHUJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TMTPOMETP, JBUTATENIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl 3JEKTPUUYECKUX



Heneil ¢ mocnea0BaTeNbHbBIM U MapaJlJIeIbHBIM COCTUHEHHEM 3JIEMEHTOB,
pasznunyasi ycJIoBHbIE 0003HAUCHUS FIIEMEHTOB 3JIEKTPUUECKHX IIeTIeH;
OPUBOJUTH  MPUMEPHl  (HAXOAUTh  HHGOPMALMIO O  MPUMEPax)
NPAKTHYECKOTO HCIOJb30BaHUs (PU3MYECKHX 3HAHUW B ITOBCEIHEBHOM
KU3HU I oOecrieueHusi 6€30IacHOCTU MPpU OOpalleHuu ¢ IprudopaMu H
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/I0pPOBbS U COOJIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaIOIIEH cpee;

OCYIIECTBIISAITh TOWCK HWHPOpMAuu  (U3HUYECKOTO COJEp)KaHUs B
WHTepHeTe, Ha OCHOBE HWMEIOIIMXCS 3HAHUW HW TYTEM CpaBHEHUSA
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIIEISATH  WMH(GOPMAIMIO, KOTOpas
ABIIAETCS IPOTUBOPEUUBON MM MOXKET OBITh HEAOCTOBEPHOI;
UCIIOJIb30BAaTh MPH BHITIOJHEHUN YU€OHBIX 3alaHUi HAYYHO--TIONYJISPHYIO
auTepaTypy  (U3MYECKOro  coAepKaHWs, CIPaBOYHBIE MaTEepHAIIbI,
pecypcel cetu MHTEepHET, BiageTh NpuéMaMu KOHCTIEKTUPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3laBaTh COOCTBEHHBIE NMHUCHbMEHHBIE M KpaTKHUE YCTHBIE COOOIIEHMUS,
0000mIasi wH(OpMAIMIO W3 HECKOJbKHX WCTOYHUKOB (DU3UIECKOTO
CONEp)KaHWs, B TOM YHCIE MYyOJWYHO TIPEJACTABIATh PE3yJIbTaThl
MIPOEKTHON WJIM KCCIEeNOBATENBCKON JEATEIbHOCTH, MPU 3TOM T'PAMOTHO
UCIIONb30BAaTh M3YYCHHBIM TOHATUWHBIA ammapar Kypca (U3HKH,
COTIPOBOXAATh BBICTYIIJICHHE MPE3EHTAIUEH;

IPU BBITIOJIHEHUW YYEOHBIX TPOEKTOB U HCCICIOBAHUN (PUINICCKUX
MPOIIECCOB pacTpeleNaTh OOS3aHHOCTH B TPYMIE B COOTBETCTBUU C
MIOCTaBJICHHBIMU 33JJa4aMH, CJICIUThH 32 BBIMOJTHEHUEM IUTaHA JCHCTBUHA U
KOPpPEKTUPOBAaTh €ro, aJEeKBAaTHO OIICHMBAThb COOCTBEHHBIN BKJIaa B
JeSITEIbHOCTD TPYIIIIBI, BRICTPAaNBaTh KOMMYHHKATUBHOE B3aUMO/ICHCTBHE,
IIPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(QIUKTHI.

K xoHIy 00yueHus B 9 kJacce rpeMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYAIOIIUXCSl YMEHUM:

UCIIONB30BaTh IOHATHSA: CUCTEMa OTCYE€Ta, MATEpHAIbHAsA TOYKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBHKEHHUS, Ae(opmarius
(ympyrasi, mjgacTU4ecKkas), TpPEeHHE, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh U NEPErpy3KH, LEHTP TSKECTH, aOCOIIOTHO TBEPIOE TEIO,
HEHTP TSKECTH TBEPAOTO Tesla, PABHOBECHE, MEXaHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, HMH(pPa3ByK M yIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI,
HIKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAAJIbHO30PKOCTD,
CHEKTPbI UCITYCKaHUsI U MOTJOLIEHus, anbda-, 0eTa- 1 raMMa-u3IydeHus,
W30TOIIbI, SIAEPHAs SHEPIETUKA,



paznuyaTh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEWHOE [BIKEHUE, CBOOOIHOE
najJicHue TeJ, PABHOMEPHOE JBIKCHHE TI0 OKPY)KHOCTHU, B3aUMOJICHCTBUE
TE€J, PEaKTUBHOE JIBI)KEHUE, KoJieOaTelbHOE ABMKEHHE (3aTyXaroliue u
BBIHYKJIEHHbIE KOJ€OaHUsI), pE30HAHC, BOJIHOBOE JBUKEHUE, OTPAXKEHUE
3ByKa, MPSIMOJIMHEWHOE PAaCIpPOCTPAHEHHE, OTPAKECHHE W MPEIOMIICHUE
CBETAa, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OEJIOT0 CBETa B
CHEKTp M CIOKEHHE CHEKTpaJbHBIX I[BETOB, JIMCIIEPCUSl CBETA,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITyYEHHUsI) IO OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JTEMOHCTPUPYIONTUX JTaHHOE (PU3HYECKOE SIBIICHHE;

pacmo3HaBaTh TPOSBJICHHE W3YYEHHBIX (U3MUECKUX SBICHUNH B
OKpy»KaromeMm Mupe (B TOM uucie (U3HUECKUE SBICHUS B MPUPOJIE:
NPWINBBI U OTJIUBBI, JBMKEHUE TU1aHeT COJIHEYHON CUCTEMBbI, PEaKTUBHOE
JBIDKEHUWE JKUBBIX OPTraHU3MOB, BOCHPUSTHE 3BYKOB >KHBOTHBIMH,
3eMJICTPSICEHUEe, CEHUCMUYECKHe BOJHBI, I[yHAMH, 3X0, IIBETa T,
OTNITHYECKHUE SIBJICHUS B TMPHUPOJE, OMOIOTUYECKOE ACHCTBUE BUIUMOTO,
yIbTPa(HUOIETOBOTO W PEHTTEHOBCKOIO HM3JIYYEHHH, €CTECTBEHHbIN
PaAOAKTUBHBIN ()OH, KOCMHUYECKHUE Jy4d, PAAUOAKTUBHOE H3TyYEHUE
IPUPOAHBIX MHHEPAJIOB, JEWCTBHE PAJAMOAKTHUBHBIX W3Iy4YeHUNH Ha
OpraHu3M YeJOBEKa), MPU STOM IEPEBOJUTH MPAKTHYECKYIO 3a7ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UUYECKHUX
SIBJICHUU

ONKCHIBaTh U3yUYECHHbIE CBOMCTBA TeN U (U3UYECKUE SIBJICHUS, UCIIONb3YS
dbu3ndecKkue BENIWYUHBI (CpPEeIHSIsI U MTHOBEHHAs CKOPOCTh Teia MpHU
HEPABHOMEPHOM JIBM)KCHUH, YCKOPEHHE, TEPEeMENICHHe, MyTh, YTIIOBas
CKOpOCTb, CHJIa TPEHHUS, CHJIa YIPYTOCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOJTHOTO TMaJIeHUs, BEC Tela, HUMIIYJbC Tejla, HMMIYJIbC CHIIbI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAIBbHAS DSHEPTHs Tena,
MOHSITOTO HAJl TMOBEPXHOCTHIO 3€MJIM, MOTEHITMATBHAS DHEPTUS CKATOU
NPYXKWHBI, KHHETHYECKash SHEPrus, IOJIHAs MEXaHWYeCKas DSHEprus,
NEePHOJI U YacToTa KoJieOaHUM, AJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTb CBETA, MOKA3aTeNIb MPEJIOMIICHUS CPEbl), IPU OMUCAHUU
MPaBUJILHO TPAKTOBAaTh (M3UYECKUN CMBICI WCIOJIb3YEMbBIX BEIIWYHH,
0003HaUCHUS W CAWHUIIBI (U3UYECKUX BEIWYWH, HAXOAUTH (POPMYIIHI,
CBS3BIBAIOIIME JIAHHYIO (PU3MUYECKYIO BETUYMHY C APYTMMHU BEJIMYMHAMH,
CTPOUTH rPaPUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIMYUH;
XapaKTepu30BaTh CBOWCTBA T, (U3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHUs DHEPTHUH, 3aKOH BCEMUPHOTO TATOTEHUS,



NPUHIUI  CYNEPHO3UIUN CHJI, NPUHIUI OTHOCUTENbHOCTH [ ammies,
3akOHbl HBIOTOHA, 3aKOH COXPAaHEHUS UMITYJIbCA, 3aKOHBI OTPAXKCHUS U
IPETOMJICHUS CBETA, 3aKOHBI COXPAHEHH 3apsAA0BOI0 U MAacCCOBOTO YHUCEI
IpU SACPHBIX PEAKIHSIX, MPU ITOM JaBaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHA W 3aIllMChIBATh €r0 MaTEMaTHIECKOE BBIPAKECHHE,

OOBSCHATH (DU3UYECKHE IMPOIECCHl M CBOHCTBA TN, B TOM YHCIE H B
KOHTEKCTE CUTYallMii MPaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBISBISTH
NPUYUHHO--CJICICTBEHHBIC  CBSI3M, CTPOUTh OOBSICHeHHEe U3 2-3
JIOTUYECKHX IIaroB ¢ OMOPOW Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3UUYCCKUX
SIBIICHUH, PU3NIECKIX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3amadd  (OmMparoluecs Ha cucteMy u3 23
YPaBHEHMIA), HCIIOJNIB3YsI 3aKOHBI M (DOPMYIIBI, CBS3BIBAIONINE (DU3NICCKHE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIOBUS 3aJadd 3alUChIBaTh KPAaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM W30BITOYHBIE JaHHBIC, BHIOUPAThH
3aKOHBI ¥ (POPMYIIBI, HEOOXOAUMBIC IJIsl PEIICHHUs, IIPOBOANTE PACYETHI U
OLICHUBATh PEATMCTHYHOCTh TIOJYYEHHOTO 3HAYCHHS (DU3HUYECKOU
BCJIMYMHBI,

pacrmo3HaBaTh MPOOJEMBI, KOTOpPhIE MOXXHO PpEIIUTh TPU TOMOIIH
(GU3HYECKUX METO/OB, WCIIOJIB3Yysl OMUCAHHWE HCCICIOBAHUS, BBIICIATH
NPOBEPSEMOE  TIPEAIOJIOKEHUE, OIEHUBATh TPABWIBHOCTD IOPSIKA
NPOBEICHUSI  HCCIENOBaHMS, JeNaTh BBIBOJBI, HHTEPIPETHPOBATH
PE3yNIbTaThl HAOIOACHUHN U OTIBITOB;

NPOBOAUTH OMBITHl 1O HAOMIOACHWIO (PU3UYECKUX SBICHUNA WIH
¢u3nyecKuX CBOWCTB Ten (M3ydeHHE BTOPOro 3aKkoHa HproTOHa, 3akoHa
COXpaHEHHsI SHEPIHH, 3aBUCUMOCThH IEpPHOAa KOJeOaHW NpPYKUHHOTO
MasiTHHKa OT MAacChl TPy3a M KECTKOCTH MPYKUHBI M HE3aBUCHMOCTH OT
aAMIUTATYIBI MaJIBIX KOJICOaHWH, MPSMOIMHEHHOE paclipOCTPAHEHHE CBETA,
pasnokeHue OeNoro cBera B CIIEKTP, M3yYEHHE CBONCTB M300pa)KEHUS B
IJIOCKOM 3€pKajie M CBOWCTB HM300pakKeHHUsl TpeaMera B coOuparomieit
JWH3e, HAOIIOJCHHE CIUIONIHBIX W JIMHEHYATBIX CIIEKTPOB H3ITyUSHHUS):
CaMOCTOSITENILHO  COOMpaTh YCTaHOBKY U3 HM30BITOUHOro Habopa
o0Opy/lOBaHUs, OINUCHIBATH XOJ ONbITAa ¥  €ro  pe3yibTarThl,
(dbopMyIUpOBaTh BHIBOJIHI;

IPOBOJUTH NP HEOOXOAMMOCTH CEPHUIO MPSIMBIX H3MEPEHHH, ONpeaersis
CpenHee 3Ha4YeHHE U3MEepsieMOM BeTUYMHBI ((POKYCHOE pacCTOSIHHUE
cobuparomield JIMH3bI), OOOCHOBBIBATH BHIOOp cHoco0a U3MEpeHUs
(M3MEpUTENHHOTO TTPUOOpPA);

NPOBOANTH HCCIEAOBAaHHWE 3aBUCHUMOCTEH (U3MUECKHX BEIHYHMH C
UCTIOJIb30BAHUEM TPSMBIX HM3MEPEHHH (3aBUCUMOCTH IyTH OT BPEMEHU



IpU PaBHOYCKOPEHHOM [BIKEHUU 0€3 HayalbHON CKOPOCTH, NEpUoAa
KOJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKAa OT AJUHBI HUTH, 3aBUCHUMOCTH
yria OTpakK€HUs CBETa OT yrjia MaJeHus W yria MpejoMJIeHHs OT yria
najieHus1): IUIAHUPOBAaTh MCCIEJOBAaHUE, CaMOCTOSITENBHO COOUpaTh
YCTaHOBKY, (UKCUpOBaTh pe3yJbTaThl MOJTYYEHHON  3aBUCHMOCTH
bu3NYecCKuX BETWYWH B BUJIEC TaONHIl U TpaduKOB, NEJIaTh BBIBOIBI IO
pe3yabTaTam HCCIeI0BaHNUS;

IPOBOJUTH KOCBEHHbIE H3MEPEHHUS (U3MUYECKUX BEIUYUH (CpEeAHss
CKOPOCTb M YCKOpPEHHE Tejla TpU PaBHOYCKOPEHHOM JBUKEHUH,
YCKOpPEHHE CBOOOJHOIO MaJeHUs], KECTKOCTh MPYKUHbI, KOIPPUIUEHT
TPEHUSI CKOJBKEHMs, MEXaHHueckas padoTa M MOIIHOCTh, 4acTOTa H
nepuoa KojeOaHWW MaTeMaTUYecKOro W TPYKMHHOTO MasiTHHKOB,
onTHYecKass cuja coOuparoumedl JHMH3bl, pPaguOaKTUBHBIA  (HOH):
IUIAaHUPOBATh M3MEPEHUs, COOMPATh SKCHEPUMEHTAIbHYIO YCTAHOBKY U
BBITMIOJHATh U3MEPEHHS, CIEAysI MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAaYCHHE BEJIMYUHBI U aHAJIM3UPOBATH MOJTYUYECHHBIE PE3yNIbTaThl C YUYETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

co0Jro/1aTh MpaBuUiia TEXHUKHU 0€30MACHOCTH MPpHU padboTe ¢ 1a60paTOPHBIM
000pyI0BaHUEM;

pa3nuyuaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (QPU3UYECKUX MOJIEIeH:
MaTepuajbHas TOYKa, aOCONIOTHO TBEPIOE TENO, TOYEUHBIM HCTOYHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIAHETapHas MoOJelb aToma, HYKIOHHas
MOJIeJIb AaTOMHOTO SI/Ipa;

XapaKTepU30BaTh NPUHIMUIBI  JEHCTBUA U3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HMX OnucaHusd (B TOM YHUCIE:
COUIOMETp, NaTYMKH TMOJIOKEHUS, PACCTOSHUS M YCKOpPEHUs, pakeTa,
9XOJIOT, OYKH, TMepuckomn, (Qoroanmnapar, ONTHYECKUE CBETOBOJBI,
CHEKTPOCKOI, J03UMETp, Kamepa BunbcoHa), HMCHOJb3ysd 3HAHUS O
CBOMCTBaX (U3MYECKUX SABICHUM U  HeoOXxonumble (HU3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXEMaTHYHbIE PUCYHKH H3yUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENbHBIX MPUOOPOB M TEXHOJOTHMYECKUX IMPOILECCOB
IpU pElIeHUH Y4eOHO--MPAKTHUYECKUX 3a7ad, ONTHYECKUE CXEMBI st
MIOCTPOCHUS N300paXKEHMI B IIIOCKOM 3€pKajie U COOMpAIOLIEH TNH3E;
OPUBOJUTH  MPUMEPHl  (HAXOAUTh  WHGOPMALMIO O  MpPUMEPax)
MPaKTUYECKOTO MCMOJIb30BAHUS (DU3MYECKUX 3HAHUM B TOBCEIHEBHOMN
KU3HU JJIs1 oOecreueHusi 6€30IacHOCTU MpU OOpallieHuud ¢ IprudopaMu H
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370POBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaIOIIEH cpeie;



OCYIIECTBIISAITh TMOMCK HHPopManuu (U3MYECKOTO COJEpKaHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIUPYS TOMCKOBBIN 3alpoc, HAXOAUTh
NyTU OMpPEENICHUsI JOCTOBEPHOCTH MOJIYYEHHON MH(POpPMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUU U JOTIOJIHUTENbHBIX NCTOYHUKOB;

UCIOJIb30BATh MPU BHIMOJHEHUN YYEOHBIX 3aJaHUil HayYHO--TIOMYJISIPHYIO
auTepaTypy  (pU3MYECKOro CoAepXKaHHs, CIPaBOYHbIE MaTEepHAIIbI,
pecypcbl ceti IHTEpHeT, BllafeTh NPpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE U YCTHBIE COOOIICHUS HAa OCHOBE
uH(pOpMaIMU W3 HECKOJbKMX MCTOYHUKOB (PU3MUECKOrO COJIepKaHus,
myOIMYHO TMPEACTABIATh PE3yIbTaThl IPOEKTHOMN MM MCCIEA0BATEIbCKOM
NEATEIbHOCTH, TMpPHU 3TOM TIPaMOTHO  HCIIOJIb30BAaThb  HM3yYECHHbBIN
NOHATUUHBIN anmapar u3ydyaeMoro pasiaena (U3UKA U CONPOBOXKIAThH
BBICTYIUIGHUE Mpe3eHTaluell ¢ Y4€ToM OCOOEHHOCTEH ayAuTOpUU
CBEpPCTHUKOB.
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