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IHHOACHUTEJBHASA 3AIINCKA

[IporpamMma mo ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHHs COCTaBJICHA
HA OCHOBE TIOJIOKEHUH U TpeOOBaHMI K pe3yslbTaTaM OCBOCHHs Ha 0Aa30BOM ypOBHE
OCHOBHOW 00pa3zoBaTesibHON Mporpammel, npeacraBieHHbx B GI'OC OO0, a Takxke ¢
yuéroMm (enepanbHON paboueit mporpammbl BocnuTanusi 1 KoHuenimu npenogaBaHus
yaeOHOro TpeaMeTa « DU3uKay.

Copnepxxanue  mporpaMmbl M0 (U3MKE  HANpaBlIeHO Ha  (opMupoBaHUE
€CTECTBEHHOHAYYHOM I'PaMOTHOCTM OOYYAIOLIMXCS U OpraHU3alUi0 U3Y4YeHUs (PU3HKHU
Ha JIeITEeNbHOCTHOM OCHOBe. B mporpamme mo (u3mke y4WUTHIBAIOTCS BO3MOKHOCTH
yueOHOoro mnpenMera B peanusauuu TpedoBanuii PI'OC OOO Kk mniIaHUpYEeMbIM
JUYHOCTHBIM U METANpPEIMETHBIM pe3ysibTaTaM OOYUEHMS, a TaKKe MEXKIPEAMETHBIE
CBSI3M E€CTECTBEHHOHAYYHBIX YYEOHBIX NPEAMETOB Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs.

[Iporpamma no ¢gu3uke ycTaHaBIUBAET paclipeelieHne yueOHOro Marepuania mo rojam
oOydeHus (1o Kjaccam), MpejiaraeT MpUMEPHYIO MOCIIEe0BATEILHOCTh U3YyUEHHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUS MPEAMETHOrO COJAEpPkKAaHUS U Y4ETE BO3PACTHBIX
0COOCHHOCTEH 00yJarOIIMXCSI.

[Iporpamma 1o ¢usuke paspaboTaHa C UENbIO OKa3aHUS METOAMYECKON MOMOIIU
YUUTEIIO B CO3/IaHUU paboyelt mporpaMmbl 1o y4eOHOMY TTPEIMETY.

®dwu3uka SBISETCS CHCTEMOOOPA3yIOIIUM JUIsl €CTeCTBEHHOHAYYHBIX YYEOHBIX
MPEeIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEKAaT B OCHOBE IMPOIIECCOB M SIBICHUH,
M3y4aeMbIX XUMHUEH, OWONOTHel, acTpoHOMHEW M (U3MdecKoi reorpadueil, BHOCUT
BKJIaJl B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, NPENOoCTaBisieT Haubojee sCHbIe
oOpa3iibl MPUMEHEHUs HAYYHOTO METO/a IMO3HAaHWS, TO €CTh CHoco0a MOJy4YeHUs
JOCTOBEPHBIX 3HAHUU O MUPE.

Omna w3 THaBHBIX 3a7a4 (U3WYECKOro oOpa3oBaHMsI B CTPYKType OOIIETo
oOpa3oBaHMsi COCTOUT B (OPMHUPOBAHUM ECTECTBEHHOHAYYHON TIPAMOTHOCTH U
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuyenue ¢uzmku Ha 0a30BOM ypOBHE MPEAINOJaraet OBIAJCHHUE CICTYIOINIMMU
KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHMBATH U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIeI0BAHNUS;

e HHTEPIPETUPOBATH JaHHBIE W MCIOJIB30BATh HAYYHbBIE JI0KA3aTEIbCTBA
JUTSI IOJTyY€HHUS BBIBOJOB.

[enmn nzydenus Gpu3nku Ha ypOBHE OCHOBHOTO 00IIIeT0 00pa30BaHUs OMPEACIICHbI
B Konnenuuu npenonaBanus yueOHoro mnpeamera «®dusmka» B 00pa3zoBaTeIbHBIX
OpraHu3anuax Poccutickon denepanuu, peanu3yoImnX OCHOBHBIE
oO1eoOpazoBareNbHble  TPOrpaMMbl,  YTBEpKAEHHOM  pemenrem  Kosuteruu



MunucrepctBa npocBenieHus: Poccutickoit @eneparuu (mpotokos ot 3 aexadpst 2019
r. No [1K4BH).
Heau ndyyenuss Gpu3uKu:

MprUOOpETEHUE MHTEPECa M CTPEMIICHUS O0yUJaIOINUXCA K HAYIHOMY U3yYEHUIO
MIPUPOIBI, PA3BUTHE UX MHTEIUICKTYATbHBIX U TBOPUYECKUX CITOCOOHOCTEH;
pa3BUTHE MPEJCTABICHUN O HAyYHOM METOJAE IMO3HaHUS W (POpPMUPOBAHUE
MCCIIEIOBATEIIbCKOIO OTHOLIEHUS K OKPYKAIOLIUM SIBIICHUSIM;

dbopMHUpOBaHNE HAYYHOTO MHPOBO33PEHUS KaK pe3yibTaTa H3YYCHHS OCHOB
CTPOCHUSI MaTepuu U (PyHTaMEHTATBHBIX 3aKOHOB (DPM3UKH;

dbopMHUpOBaHUE TPEACTABICHUH O pPOMU (U3WKH IS Pa3BUTHUSA JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUM;

pa3BUTHE MPEACTABICHUN 0 BO3MOXHBIX chepax Oymayiiei mpodeccuoHanbHON
NEeATETHPHOCTH, CBSI3aHHOUW ¢ (DM3MKOM, MMOATOTOBKA K JabHEUIIIEMY O00yUICHHIO
B 3TOM HaIlpaABJICHUH.

JlocTikeHre 3TUX LieJel MporpaMMbl 0 (U3HKE HAa YPOBHE OCHOBHOTO OOIIETO
o0pa3zoBaHUs 00ECIIEUNBACTCS PEIICHUEM CIEAYIOIINX 3a4a4:

npuoOpeTeHNe 3HAHUNW O AMCKPETHOM CTPOEHUU BEILECTBA, O MEXAHUYECKHUX,
TEIJIOBBIX, AJIEKTPUIECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

npHOOpEeTEeHUE YMEHUN OINUCHIBATh U OOBSCHATH (U3NYECKUE SBICHUS C
UCIIOJIb30BaHUEM MOJTYUECHHBIX 3HAHUI;

OCBOGHME  METOJIOB  pELICHUS  NPOCTEMIIMX  pacdy€THbIX  3a4ady  C
UCTIO0JIb30BAHNEM buznyeckux Mojene, TBOPUYECKHUX "
MPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUU HAOIIOATh MPUPOIHBIC SIBICHUS M BBIIOJHATH OIBITHI,
nabopatopHble  pabOTBl U DKCHEPUMEHTAJIbHBIE  HCCIEIOBaHUS  C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX PUOOPOB;

ocBoeHHe MpUEMOB pPabOTel ¢ uHpoOpMalueln (QU3NIECKOTO COoaepKaHus,
BKJItOYasi MH(GOPMALMI0O O COBPEMEHHBIX JOCTI)KCHUAX (U3UKH, aHaIU3 |
KPUTHYECKOE OLIEHMBaHNE NH(POpMALUY;

3HaKOMCTBO cO cdepamMu Npo(ecCHOHANBbHON NeATEeIbHOCTH, CBSI3aHHBIMHU C
($U3UKON, U COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAHHBIMH Ha JTOCTHXKEHHUSAX
bu3nueckoil HayKH.

Ha wu3yuenue ¢usuku (0a30BbIi YypOBEHb) Ha YPOBHE OCHOBHOIO OOLIEro

oOpazoBanusi oTBoAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 vaca B Heleni0), B 8
kjacce — 68 vacoB (2 vaca B Hemento), B 9 kiacce — 102 yaca (3 yaca B Henemro).



COILEPXAHUE OBYUYEHUA
7 KIIACC

Pazgen 1. ®u3uka u e€ poJib B IO3HAHUN OKPYKAKOIIEr0 MUPA.

®usuka — Hayka O npupone. SBieHus npupoasl. PU3HYECKHE SBIICHHUS:
MEXaHMYECKHUE, TEIIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznveckue BenuuuHbl. M3mepenue (Qusmuecknx BennuuH. Dusznyeckue
npubopsl. [lorpemnocTs n3mepenuii. MexxayHapogHasi CUCTEMa €ANHHIL.

Kak ¢u3uka wu Jpyrue  ecTecTBEHHblE HAyKM  M3y4yalOT  [PUPOAY.
EcTtecTBeHHOHAYYHBIN METO]] MO3HAHUS: HAOIIOACHNE, IIOCTAHOBKA HAYYHOTO BOIPOCa,
BBIBIDKCHHE  THUIIOTE3, OKCIEPUMEHT TI0 TPOBEpPKE THUIOTe3, OOBbsICHEHHE
HabsrogaemMoro saBieHus. Onucanue (U3NYECKUX SIBJICHUN ¢ IOMOIIBIO MOJIEJIEH.

Jlemoncmpayuu.

1. MexaHu4ecKue, TEIIOBbIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIEC SIBJICHUS.

2. @usnueckue MNpubOpPbl U MpoUEaypa NPSMbIX H3MEPEHUN AHAIOTOBBIM H

U (ppOBBIM TPHOOPOM.

Jlabopamopnsie pabomol u onvimol.

1. OmnpeneneHue LEHbI AEHUS Kbl U3MEPUTENBHOTO IpUdopa.

2. H3mepenue paccTosiHUN.

3. M3mepenue o0bEMA KUAKOCTH U TBEPJOTO TeEA.

4. OmnpeneneHue pa3MepoB MabIX TEll.

5. M3mepenue teMiieparypsl U IIOMOIIU XUAKOCTHOIO TEPMOMETPA U JAaTUYHKA

TeMIepaTyphbl.
6. lIpoBenenme wuccnenoBaHusT MO NPOBEPKE THUIIOTE3bl: AAIBHOCTH IMOJNETA
HIapuKa, MymeHHOT0 TOPU30HTAIBHO, TeM 00JIbIlIe, 4YeM OOJIbIle BHICOTA MYCKA.

Paznen 2. IlepBoHavajibHbIE CBeJeHUS 0 CTPOEHUM BellleCTBA.

Crpoenue BeniecTBa: aTOMbl U MOJIEKYJIBI, X pa3Mepbl. ONBITHI, TOKA3bIBAIOIIIE
JUCKPETHOE CTPOCHUE BELIECTBA.

JIBxkenne yactur  BemiectBa.  CBfA3b  CKOPOCTM  JIBHOKEHWS  4YAaCTHL €
temriepaTtypoii. bpoyHoBckoe naBwkenue, auddysusa. BzammopeiicTBue dacTuil
BEILIECTBA: TPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHple COCTOSIHUSI BEILIECTBA: CTPOCHHE TIa30B, >KUIKOCTEHM M TBEPABIX
(KkpucTammmyeckux) Ten. B3auMocBs3b MEXAY CBOWCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSAX M UX aTOMHOMOJIEKYJISIPHBIM CTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmroneHne OpOyHOBCKOTO JBUKEHMSL.

2. HaGmonenue nuddysnum.



3. HaOmoneHue siBneHUl, OOBACHIIONIMXCA MPUTSHDKEHUEM WIIM OTTaJIKUBAaHUEM
YacTHL] BELIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. OrenHka AuaMeTpa aToMa METOI0M PSIZIOB (C UCTONIb30BaHuEeM (oTorpaduii).

2. OnbIThI 1O HAOTIOJCHUIO TETIOBOTO PACIIMPEHHSI Ta30B.

3. OnbIThl O OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHUSI.

Paznen 3. /IBuskeHue u B3auMoaeicTBHE TeJl.

Mexanuueckoe JBH)KeHHE. PaBHOMEpHOE W HEpPaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHsst CKOPOCTh NPU HEPABHOMEPHOM JBWXKEHHH. Pacuér mytu wu
BPEMEHU JIBUKEHUS.

SBnenne wuHepuMM. 3aKOH UWHEpUMHU. BzammojnelicTBHe Ten Kak INpUYMHA
MU3MEHEHUSI CKOPOCTH JIBM)KEHMs Tel. Macca Kak mMepa MHEepTHOCTH Tena. IInoTHocTh
BelecTBa. CBsA3b MIIOTHOCTH C KOJMYECTBOM MOJIEKYI B €IMHHIIE 00BbEMA BEIIECTBA.

Cuita kak xapakTepuCTHKA B3aumonaeucTBus ten. Cuina ynpyroctd u 3akoH ['yka.
N3mepenne cuibl ¢ TOMOLIBIO JMHAMOMETpA. SIBJIEHME TATOTEHUS U CHJIA TSKECTH.
Cunma TsbkecTH Ha Jpyrux IuiaHerax. Bec tema. HesecomocTs. CnoxkeHue cuil,
HaIpaBJICHHBIX MO OAHOUN mpsmoil. PaBHoxelcTByromas cui. Cuna tpenus. TpeHue
CKOJILXEHHS M TpeHUE MOoKosl. TpeHue B pupojie U TEXHHKE.

JHemoncmpayuu.

HabutoieHne MexaHn4eckoro JBUKEHUS Tea.
N3mepenne CKOpoCTH NPSIMOJIMHENHOTO JBUKEHUS.
Habmroienue sSiBJICHUSI HHEPITUH.

1
2
3
4. HaGmroneHue u3MeHeHHUs: CKOPOCTH MPHU B3aUMOICUCTBUU TEJL.
5. CpaBHEHUME MaccC MO B3aUMOACHCTBUIO TET.
6. Clo)eHue Cuil, HalpaBJIEHHBIX 110 OJHOMN MPSIMOMN.
Jlabopamopnsie pabomul u onvimol.
1. OmpeneneHHe CKOPOCTH DPABHOMEPHOIO JABMKEHUsS (IIapuKa B KUAKOCTH,
MOJEJIN 3IEKTPUUYECKOTr0 aBTOMOOUJIS U TaK Jajee).
2. OnpeneneHue cCpegHEH CKOPOCTU CKOJBXKEHUS Opycka WIM IIapuKka IO
HAKJIOHHOW IIJIOCKOCTH.
Onpenenenne MIOTHOCTH TBEPIOIO Tea.
4. OmpITBl, JEMOHCTPUPYIOUIHNE 3aBUCHUMOCTh pacTsikeHus  (aedopmarium)
MPY>KUHBI OT MPUIOKEHHOW CHJIBI.
5. OmnbIThl, IEMOHCTPUPYIOIIKE 3aBUCUMOCTb CHJIbI TPEHHsI CKOJIBKEHHS OT Beca
TeJa U XapakTepa CONPUKACAIOIUXCS IOBEPXHOCTEM.
Paspneu 4. JlaBiieHue TBEPABIX TeJl, )KUAKOCTEH U ra3oB.
Hasnenne. CriocoObl yYMEHBILICHUS W yBEIMYEHUsS aaBieHus. JlaBneHwe rasa.
3aBUCHUMOCTD JIaBJIEHUs rasa ot o0béMa, TeMrepatypsl. [lepenada naBieHus TBEpABIMU
TeJaMH, >KUAKOCTIMM U Tra3zamu. 3akoH Ilackama. [IHeBMaTMyeckne MallvHBI.



3aBUCUMOCTh JIaBJICHUSI SKUJIKOCTH OT TIyOWHBL. [HMapocratuueckuii mapajoxc.
Coobmatomuecs cocynbl. [ 'uapaBindeckue MEXaHU3MBbI.

Atmocdhepa 3emuin u arMmocdepHoe JnaBieHue. [IpuuMHBI CylIeCTBOBaHUS
Bo3nymHONW oOosouku 3emiu. Onweit  Toppuuemmu. H3mepenue armochepHOTo
NaBJ€HUs. 3aBUCUMOCTh aTMOC(EPHOIO JaBJIEHHS OT BBICOTHI HaJ YPOBHEM MOpA.
[Tpubops! 17151 M13MepeHus aTMOC(hEepPHOTO TaBJICHHUS.

JlelicTBUE JKMIKOCTM M ra3a Ha NOTPYKEHHOE B HUX TeJo. BelTankuBaromas
(apxumenoBa) cuia. 3akod Apxumena. [naBanue ten. Bo3ayxomniaBanue.

Hemoncmpayuu.
3aBUCHUMOCTD JAABJICHMS ra3a OT TEMIIEPATYpHI.

[lepenaya gaBiIeHUs ) KUIKOCTHIO U Ta30M.

Coo0maromuecs Cocy/ibl.

I'mppaBnnuecknii mpecc.

[IposiBneHue necTBUs aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CUJIBI OT 00BEMA MOTPYXKEHHOM YacTH Tena U

o vk wnN e

IUIOTHOCTH KM JIKOCTH.
PaBeHCTBO BBITAIKUBAIOLIEH CUJIBI BECY BBITECHEHHOU JKUJKOCTH.
8. YCIOBHME IUIaBaHUsS TEJ: TUIABAHHWE WM ITOTPYKEHHE TEN B 3aBUCUMOCTH OT
COOTHOILICHHUSI TUIOTHOCTEN TEJIA U KUIKOCTH.
Jlabopamopnwie pabomol u onvimol.
1. HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOAE OT 00BbEMa NMOrpyKEHHOU B
KUJKOCTh YaCTH TEJIA.
2. OmnpenesieHUE BHITAIKUBAIOIIEH CUJIbI, TEUCTBYIONIEH Ha TEJI0, MOTPYKEHHOE B
KUIKOCTb.
3. IIpoBepka HE3aBUCHMOCTH BBITAJIKMBAIOIICH CHJIBI, IEUCTBYIOIIEH HA TEJIO B
KHUAKOCTH, OT MacChl TeJa.
4. OmbITBI, JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  BBITAJKHUBAIOUIEH  CHJIBL,
JACHCTBYIOIIEH Ha TENO B JKHIKOCTH, OT 00bEMa MOTPYKEHHON B JKUIKOCTD
YacTH TeJIa ¥ OT IJIOTHOCTHU KUAKOCTH.
5. KonctpyupoBanue apeomeTrpa WIH KOHCTPYUPOBAHME JIOAKU U ONPEIEICHUE €€
IPYy30IIO0ABEMHOCTH.

Pa3nen 5. PaGora u MOIIHOCTB. DHEpPrus.

Mexanuueckas padota. MOIIHOCTb.

[IpocTeie MEXaHU3MBI: pblYar, 0JIOK, HaKJIOHHAsI TUIOCKOCTb. [IpaBuiio paBHOBecus
priuara. IIpuMeHeHue mnpaBuila paBHOBECHS pbluara K OJOKY. «30JI0TO€ MpPaBUIIO»
mexanuku. KITJ[ mpocTeix Mmexann3moB. [IpocTeie MexaHu3MBbI B OBITY U TEXHHKE.

Mexannueckass  sHeprus. KuHernueckas W NOTEHUMANbHAsT  DHEPTUS.
[IpeBpamieHre OJHOTO BHJIa MEXaHWYECKOW SHEPrHMH B APYroid. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

~



Jlemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnwie pabomul u onvimol.
1. Ompenenenne pabOTBI CUIIBI TPEHHUS TPH PABHOMEPHOM IBWDIKEHHUU Tella TIO
TOPU30HTATBHON TOBEPXHOCTH.
2. HccnenoBaHue yclIOBUN paBHOBECHS pblUuara.
N3amepenue KIIJI HakIOHHOM TIJIOCKOCTH.
4. H3yueHue 3aKOHA COXPAHEHHSI MEXaHUYECKOW DHEPTUU.
8 KUIIACC

Pa3pnen 6. TensioBbIe IBJICHUS.

OCHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHHUS BEILECTBA.
Macca u pasmepbl aroMOB MW MOJEKYJ. OIBITBl, MNOATBEPKIAIOIIME OCHOBHBIC
MTOJIOKEHUS MOJICKYJISIPHOKMHETUYECKON TEOPUH.

Mopaenun  TBEpPAOro, IKUJIKOTO H Tra3000pa3HOr0 COCTOSHMM  BEIIECTBA.
Kpucrannmuueckue u amopdubsie Tena. OObSICHEHHUE CBOMCTB Ta30B, KUIAKOCTEH H
TBEPABIX TEI HA OCHOBE TMOJIOKEHUHW MOJEKYJIAPHO-KUHETUYECKOM  TEOPUH.
CmauynBaHHE M KaNWJUISIPHBIE ABJIEHUS. TEII0BOE pACIIMPEHNE U CHKATHE.

Temnepatypa. CBs3b TeMIEpaTypbl CO CKOPOCTHIO TETJIOBOTO JBMKEHUS YACTHII.
Buaytpennss sHeprus. CriocoObl U3MEHEHHMS BHYTPEHHEW YHEPTHH: TEIIonepenada u
COBepIIeHHe paboThl. Buael Temronepemadu: TEMJIOMPOBOJAHOCTh, KOHBEKITHSA,
W3JTy4YCHHUE.

KommyecTtBo TemmoThl. YaeiabHas TEIUIOEMKOCTH BemiecTBa. 1eImIooOMeH H
TEIJIOBOE paBHOBECHE. YpaBHEHME TEIJIOBOTO OanaHca. IlnaBimeHue m oTBepaeBaHUE
KPUCTANTIMYECKUX BEIIECTB. YJeNbHas TerioTa IuiaBieHus. I[lapooOpa3zoBanue u
koHneHcanusa. HWcnapenue. Kunenue. VYaenbHas Temora mnapooOpa3oBaHMUS.
3aBUCHMOCTh TEMIIEPATYPBI KUTICHUS OT aTMOC(EpHOTO AaBICHHUS.

BrnaxHocTs Bo3myxa.

DOHeprus TOIJIMBA. Y IeJIbHAsl TEIJIOTa CTOPAHMUSL.

[TpuHnmner padoTel TermnoBeix apurateneit KIIJI TenoBoro nurarens. TemioBbie
JBUTATEU U 3alIATA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHHUS U MPEBPAIICHUS YHEPTUH B TEILJIOBBIX MPOIECCaX.

Jemoncmpauuu.

1. HabmroneHnue 6poyHOBCKOTO JBHKCHHUS.

2. HaGmonenue nuddysum.

3. HaOmromenwve siBeHN CMauyuBaHUsI M KaTWJUTPHBIX SBIICHUM.

4. HabmroieHne TerIoBOro pacuIupeHUs Tell.

5. M3meHeHnue naBieHWs raza NpH H3MEHEHUHM O0BbEMA W HAarpeBaHUHM WJIU

OXJIQKJICHHUH.
6. IlpaBuna nsMepeHus: TeMneparypsl.



7. Bunel Tensonepenayu.

8. OxJaxkJeHHe MPU COBEPIICHUH PAOOTHI.

9. HarpeBanue nipu coBepiiieHur pabOThl BHEIIIHUMH CHJIAMHU.

10. CpaBHEHHE TEMIOEMKOCTEN PA3JIMYHBIX BEIIECTB.

11. HabnroneHune KuTeHusI.

12. HaGnrofieHue nocTosiHCTBA TeMITepaTyphl MPHU IJIaBJICHUH.

13. Moaenu TemJIOBBIX ABUTaTEIICH.

Jlabopamopnwie pabomel u onvimol.

1. OmBITHI TTO OOHAPYKEHUIO TEUCTBUS CHII MOJICKYJISIPHOTO TIPUTSHKCHUSI.

2. OnbITHI IO BBIPAIIMBAHUIO KPUCTAIUIOB TOBAPEHHOM COJIM UJIM caxapa.

3. OnbITel MO HAONIONCHUIO TEIJIOBOTO pACIIUPEHUs Ta30B, JKUJIKOCTEH U

TBEPJIBIX TEIL.
4. OmpenesneHue JaBJICHUS BO3/lyXa B Oa/JIOHE LITTPUIIA.
OMnBITHI, IEMOHCTPHUPYIOITUE 3aBUCUMOCTD JABJICHUS BO3AyXa OT €ro o0bhéMa u
HarpeBaHUs WIH OXJIaXKICHUS.

6. IIpoBepka rumore3bl JTUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUJIKOCTU B
TEPMOMETPUUECKON TPYOKE OT TEMIIEpPaTypHI.

7. HabOmiomenue wW3MEHEHWsS BHYTPEHHEH OHEpPrUM Tella B pe3yibTaTe
Terionepeaayn U padboThl BHEIIHUX CHUJL.

8. HccnenoBanue siBIEHUS TEIUIOOOMEHA MPU CMEIIMBAHUN XOJIOIHON U ropsyei
BOJIbI.

9. OmpeneneHNe KOJIMYECTBA TEIIOTHI, TIOJYYSHHOTO BOJOUW MPHU TEIJI00OMEHE C
HarpeThiM METAUTMYECKUM [TUIUHIPOM.

10. OnpenenieHne yaeapHON TEITOEMKOCTH BEIIECTBA.

11. MccnenoBanue mpoiiecca uCrapeHus.

12. OnpenesieHne OTHOCUTENIBHOM BIAXKHOCTH BO3yXa.

13. OnpenenieHre yaeabHON TeIUIOTHI MIABJICHUS JIhJA.

Pazgen 7. JaekTpuyeckue 1 MATHUTHBIE SIBJICHHS.

OnekTpuzaums Tel. J[Ba poma 3NIEKTpUYECKHX 3apsAnoB. BiaumopnelcTtBue
3apsoKEHHBIX Tenl. 3akoH KynoHa (3aBUCHMOCTB CHJIbI B3aMMOJIEHCTBUS 3apsKEHHBIX
TEeJI OT BEJIMYMHBI 3apsIIOB U PACCTOSIHUS MEXK]TY TEJIaMH ).

Onektpudeckoe rmone. Hanpsok€HHOCTh  dmekTpudeckoro mnoss.  [IpuHmun
CYHEPHO3ULINU JICKTPUUECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn »snexktpuyeckux 3apsaoB. ODJEMEHTApHBIA 3JIEKTPUYECKUN  3apsl.
Crpoenue atoma. [IpOBOOHUKM M IHUAJIEKTPUKU. 3aKOH COXPAHEHUS DIJIEKTPUYECKOIO
3apsiza.

DIIEKTPUYECKHUMN TOK. Y CJIOBHUS CYHIECTBOBAHUS AIIEKTPUUECKOTO TOKA. McTouHMKM
MOCTOSIHHOTO TOoKa. JIeHCTBUS AJIEKTPUUYECKOTO TOKa (TEIJIOBOE, XUMHUECKOE,
MarHuTHOE). DIEKTPUUECKUN TOK B KUIKOCTAX U raszax.



OnekTpuueckas 1enb. Cuna Toka. DnekTpuyeckoe HanpsikeHue. COnpoTUBICHUE
IPOBOJIHUKA. YJIEJIbBHOE COINPOTHUBIICHHE BellecTBa. 3akoH Oma il ydacTKa LEMH.
ITocnenoBaTenbHOE U apaUIEIbHOE COCITMHEHUE IIPOBOJHUKOB.

Pabota ® MOWIHOCTH 3JEKTpUYECKOro Toka. 3akoH JDxoyms—JIenua.
DJeKTpUUYecKrue IMend W TOTPeOUTeTN 3IIeKTpUUeckord sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE.

[TocrosiHHBIE MarHuThl. B3ammoaeiicTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHoe
nojie. MarauTHoe noJie 3eMJIM U €ro 3Ha4YCHUE I KU3HU Ha 3emuie. OnbIiT Jpcrena.
MarauTHoe mojie 3JIEKTPUYECKOro Toka. [I[puMeHeHne 3JIEKTPOMAarHWTOB B TEXHUKE.
JlelicTBHE MAarHUTHOTO TOJISL HA MPOBOJHUK C TOKOM. DJIEKTPOJABUTATEND ITOCTOSHHOTO
ToKa. lMcrnonp30BaHWE BJIEKTPOJBUTATENIEM B TEXHUYECKHX YCTPOMCTBaX M Ha
TPaHCIIOPTE.

Oneitel Dapanes. fIBneHue snexkTpomMarHuTHOM HHAYKUWH. [IpaBwiio Jlenna.
Onekrporeneparop. CrnocoObl MOJyYEHUS DJICKTPUUYECKONW SHEPTUU. DIEKTPOCTAHIIUU
Ha BO30OHOBIIIEMBIX HCTOYHUKAX YHEPTHUU.

Jlemoncmpayuu.

DJNeKTpU3aLus TeNl.
JIBa poJia 3IEKTPUUYECKUX 3apsS0B U B3AUMOJCUCTBUAE 3aPSKEHHBIX TEI.
Y CTpOMCTBO M AEHCTBUE IIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] HHAYKIIHUS.
3aKOH COXpAaHEHUS AIEKTPUUECKUX 3apsIOB.
[TpOBOIHUKY U JUBTIEKTPUKH.
MoaenupoBaHr€ CUIOBBIX JIMHUN 3JIEKTPUYECKOTO MOJISL.
M cTOYHMKM TOCTOSIHHOTO TOKA.
JIeCTBUS DIEKTPUUECKOTO TOKA.
. DIEKTPUYECKUI TOK B HKUJKOCTH.
. 'a30BBI1 pa3psa.
. I3MmepeHune cuibl TOKa aMIepMeTPOM.
. I3MepeHne 371eKTpHUIeCKOro HANpsKEHUSI BOJIBTMETPOM.
. PeoctaT u Mmara3zuH cONnpOTUBIICHUIA.
. B3anmoeicTBre NOCTOAHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHU MOJKOCOB MAarHuTa.
. MonennpoBaHHE€ MarHUTHBIX MOJIEW MOCTOSTHHBIX MAarHUTOB.
. OnbIT Dpcrena.
. MarautHoe nojue Toka. DJIeKTPOMarHur.
. JlelicTBHE MarHUTHOTO MOJISI HA MTPOBOIHUK C TOKOM.
. DNEKTPOABUTATEIb MOCTOSTHHOTO TOKA.
. UccnenoBanue ABiIEHUS 3IEKTPOMATHUTHON UHAYKIIVH.
. OnbiTel @apajes.

L O N o U A WwN R

N N NN R R R R R B R R B R
W N B O LW 0 N O U1 D W N R O



24, 3aBUCUMOCTh ~ HAaNpaBJICHUSI HMHIAYKIIMOHHOTO TOKa OT YCJIOBHUM  €ro
BO3HHUKHOBEHHUS.

25. DIIEKTPOTE€HEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomel u onvimol.

1. OneIThl 1O  HAOMIONEHWIO  JJEKTPU3ALUM Tl HUHAYKIUMEHW U 1OpH

COINPUKOCHOBEHUH.
2. HccrnenoBaHue JEUCTBUS  DJICKTPUUECKOTO TMOJS HA MPOBOJHUKA U
JTUAJIEKTPUKH.

C6opka u mpoBepka pabOThI JEKTPUUECKOH 1IN TOCTOSHHOTO TOKA.

N3mepenne u perympoBaHue CUIIbI TOKA.

W3mepeHne U peryIMpoBaHue HAIPSKEHHUS.

HccnenoBanye 3aBUCUMOCTH CWIBL TOKA, MAYLIErO0 Yepe3 pe3UcTop, OT

CONIPOTHUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

7. OnbIThl, JEMOHCTPUPYIOUIUE 3aBHCHUMOCTb 3JIEKTPUUYECKOTO COMPOTUBICHUS
IIPOBOJIHUKA OT €0 JUIMHBI, IUIOLIAAU ITONIEPEYHOI0 CEYEHU U MaTepuaa.

8. IIpoBepka mpaBuia CIOKEHUSA HANPSDKEHUM IPU  IOCJIEIOBATEIIBHOM
COCIMHEHNH JIBYX PE3UCTOPOB.

9. IIpoBepka mpaBmia I CHJIBI TOKa IIPU IApPAJUICIIbBHOM COEIWHEHUH
PE3UCTOPOB.

10. Onpenenenre paboThI IEKTPUUIECKOI0 TOKA, UIYILEr0 Yepe3 PE3UCTOP.

11. OnpenesieHne MOLTHOCTH 3JIEKTPUYECKOr0 TOKA, BBIAEISIEMOM Ha PE3UCTOPE.

12. UccnenoBanne 3aBUCUMOCTM CWJIBI TOKAa, HIAYIIETO YEpe3 JIAMIIOYKY, OT
HaIpsKEHUS Ha HEW.

13. Onpenenenue KIIJl narpeBarens.

14. McciienoBanne MarHuTHOIO B3aMMOJIECUCTBUS IIOCTOSIHHBIX MAarHUTOB.

15. MI3ydyeHne MarHUTHOIO MOJISl MOCTOSIHHBIX MArHUTOB NPHU UX OOBEIWHEHUU U
pa3encHun.

16. MccnenoBanmue AENCTBHS JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. ONBITBI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIBI B3aUMOJECHCTBUS KATYIIKU C
TOKOM M Mar"ura OT CHJIbI TOKA ¥ HalpaBJICHUsI TOKA B KaTYIIIKE.

18. I3ydyeHue AeiCcTBUS MarHUTHOIO 110JIS HAa IIPOBOJHUK C TOKOM.

19. KoHCTpyHpOBaHue U U3y4eHHE pabOThI AIEKTPOIBUTATEIS.

20. M3mepenne KIIJ[ anekTpoaBurareibHOW yCTaHOBKH.

21. ONBITBL 110 HUCCJEIOBAHHUIO  SIBJICHUS  DJIEKTPOMAarHUTHOM  MHAYKIIMH:

UCCIIEJOBAHUE U3MEHEHUN 3HAYCHUS U HAIIPABJICHUS UHIYKIIMOHHOIO TOKA.

9 KJIACC
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Pa3nen 8. Mexanunueckue siBJIeHHUA.
Mexanunueckoe  JBWXeHHME. MarepuanpbHas — Touka. Cucrema  orcuéra.
OTHOCUTENIBHOCTh ~ MEXaHMYECKOTO  JBUXEHUS. PaBHOMEpHOE MNPSAMOJUHEUHOE



nerokeHue. HepaBHomepHOe mpsMoMHENHOe aBWKeHHe. CpenHsis W MIHOBEHHas
CKOpOCTB TeJjla IIPY HEPABHOMEPHOM JIBUIKCHUHU.

Yckopenue. PaBHoyckopeHHOE npsiMosinHeiHOe ABMkeHne. CBOOOIHOE Na/ieHuE.
Omnbitel ['anumnes.

PaBHOMepHOE JBH)KEHHE TIO OKpYKHOCTH. Ilepmonm u wyactora oOpamnieHus.
JIuneiinas u yrioBast CKOpoCTH. LIeHTpOCTpEMUTEIBHOE YCKOPEHUE.

ITepBpii 3axkoH Hprorona. Bropon 3axkoH Herorona. Tperuin 3akoH HproroHa.
[IprHIMD Cynepno3uLIANA CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUS CKOJbXKECHUS, CHJIA
TPEHHUsI IOKOS, APYTUE BUJIBI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TSATOTEHUsI. Y CKOPEHHE CBOOOIHOrO MaIeHusl.
JBrxenue ma"er Bokpyr CosHma. IlepBasg kocmuueckas ckopoctb. HeBecomocTs u
IIEPErpPy3KH.

PaBHOBecne marepuanbHOM TOukH. AOCOmMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIIEHHON OCBIO BpaleHUuss. MOMEHT cuiibl. LIeHTp TsxkecTH.

Nmnynsc Ttena. M3meHenue wummyisbca. VMIynsC cuibl. 3aKOH COXpaHEHUS
UMITyJIbca. PEakTUBHOE ABUKEHUE.

Mexanuueckass paboTa U MOIIHOCTh. PaboTa cuil TSHKECTH, YOPYTrOCTH, TPEHUS.
CBs3p osHepruum U pabotel. [loTeHumanbHash »SHEpPrus Teja, TMOJHATOTO HaJ
NOBEPXHOCTBIO 3eMiId. lloTeHIManbHas SHeprus ckarod npyxuHsl. KuHeTHueckas
sHeprus. TeopemMa O KHHETMYECKOW SHEPrMU. 3aKOH COXPAaHEHHS MEXaHMUYECKOU
DHEPIUMu.

Jemoncmpayuu.

1. HaOmioneHne MeXaHWYECKOTO IBMKCHHSI Tella OTHOCHTEIBHO Pa3HBIX Tell

OTCYETA.

2. CpaBHeHHE nyTe M TPACGKTOPUM JABWIKEHUS OJHOIO M TOrO K€ Teja
OTHOCHUTENBHO PA3HBIX TEJI OTCYETA.

N3mepenne CKOpOCTH U YCKOPEHHMS IPSIMOJIMHENHOTO IBUKEHUS.
HccnenoBanne npu3HaKOB PaBHOYCKOPEHHOT'O JIBUKEHUS.

HabutoieHne 1BMKEHNUS Tesa Mo OKPY>KHOCTH.

HaGntonieHne MexaHW4eCKUX SIBJICHHM, MPOUCXOASIIUX B CUCTEME OTCUéTa
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBUXEHHH OTHOCHUTEIBHO
KaOuHeTa (PU3UKH.

7. 3aBHCHMOCTb YCKOPEHHS TeJIa OT MAcChl T€jIa U IEUCTBYIOIIEH Ha HETO CHJIBI.

8. HaOmroneHue paBeHCTBA CUJI IPU B3aUMOJIEHCTBUN TEJL.

9. HM3meHneHune Beca Tena nIpu YCKOPEHHOM JIBUKEHHH.

10. [Iepenaya nMmmyJsbca npyu B3aMMOJIEVCTBUAN TEIL.

11. [IpeoOpa3zoBaHus S3HEPTUH NPU B3aUMOICHCTBUY TEIL.

12. CoxpaHeHHE UMITYJIbCa IIPU HEYIIPYTOM B3aMMOICHCTBHH.

A



13.
14.
15.
16.

CoxpaneHnue UMIyJibca mpu abCOTIOTHO YIIPYTrOM B3aUMOJICHCTBUMU.
Habmronenune peak TMBHOTO JBH)KCHHSI.

CoxpaHeHrue MEXaHUYECKON YHEPTHH IIPU CBOOOITHOM I1aJICHHH.

CoxpaHeHrne MEXAaHWYECKOM SHEPTHM MPH JBWKEHHHM TEJIa TOJ JIEUCTBUEM
MPYKUHBL.

Jlabopamopnsie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBaHne TpakTa Uil pa3srOHa M JAJbHEMIIEr0 pPaBHOMEPHOIO
JBVKEHUS [IAPUKA WIH TEJIEKKH.

OmnpeneneHre cpeaHe CKOPOCTH CKOJIbKEHUSI OpyCKa WU IBMOXKEHHS IIapUKa
10 HAKJIOHHOU TTOCKOCTH.

OnpeneneHne yCKOpPEHHMsS Tejla IIPM  PAaBHOYCKOPEHHOM  JIBMDKEHHMM  I10
HAKJIOHHOM TJIOCKOCTH.

HccnepoBanue 3aBUCMMOCTH IYyTH OT BPEMEHUM IMPU PaBHOYCKOPEHHOM
JBYDKEHUN 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka runotressl: €ciau NpU PaBHOYCKOPEHHOM JIBUYKEHUM 0€3 HadallbHOM
CKOPOCTH IYTH OTHOCATCSA KakK pPsii HEYETHBIX YHMCEN, TO COOTBETCTBYIOLIUE
IPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS! OT CHUIJIbl HOPMAJIBHOTO
JaBJICHUSI.

Onpenenenue kKodQPUIMEHTa TPEHUS CKOJBKEHUS.

Omnpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenne pabOThl CHIIBI TPEHHSI MPU PABHOMEPHOM JIBIDKEHUHW Teia IO
TOPU30HTAIBHON TOBEPXHOCTH.

Onpenenenre padOThI CUIIBI YIIPYTOCTH IPH MOABEME TPy3a € UCIIOIb30BAHUEM
HETOJBUKHOTO U MOJIBUYXKHOTO OJIOKOB.

N3yuenne 3aKkoHa COXpaHEHUS YIHEPTUH.

Pa3zgen 9. Mexannueckue KoJie0aHUA M BOJIHBI.
Konebarenbroe nBmxeHne. OCHOBHBIC XapaKTEPUCTHKU KOJICOAHUMN: TEPHUOI,

4acToTa, aMIUIUTyAa. MareMaTudeckuil M TPYKUHHBIM MasTHUKH. l[IpeBpaienue
SHEPTUU MPH KOJIeOATETHHOM JIBHKCHHH.

3aTyxa101uHe KOJIeOaHHSI. BBIHY)KIIGHHBIC xosicOanms. Pe3onanc. Mexanndeckue

BOJIHBI.
BOJHBI M CKOPOCTh €€ pacnpocTpaHeHHs. MexaHUYecKue BOJHBI B TBEPAOM Telle,
CEHCMUYECKNE BOJIHBI.

CBoiicTBa MexaHW4YeCKUX BOJH. IIpomosibHbIE M TonepedyHble BOJHBL. JlMHA

3Byk. ['poMkocth 3Byka u BbicoTa ToHA. OtpaxkeHue 3Byka. HNHppa3Byk u

YIIbTPa3BYK.

Jemoncmpayuu.

1.

HaGmronenne xoseb0aHWid TE€n TMMOJ HAEHUCTBUEM CHJBI TSKECTA W CHJIBI
YIPYTOCTH.



Hab6nronenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HabGnronenue BoIHYKIEHHBIX KOJEOAHHM U pe30HaHca.

PacnipocTpanenue npoaoiabHbIX U MOTEPEYHBIX BOJIH (Ha MOJIEIIN).
Habmtoienne 3aBUCHMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKUMN PE30OHAHC.

Jlabopamopnsie pabomul u onvimol.

1. OmpezeneHue 4aCTOTHI M Mepuoa KoyeOaHu MaTeMaTUYeCKOro MasiTHUKA.

2. Omnpenenenue 4acTOTHI U TIEproia KojaeOaHU MPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHOAa KOJIEOAHUN TOIBEIICHHOTO K HUTH TPy3a
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OT JIJIMHBI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH Mepuoja KoJieOaHUN MPYKUHHOTO MasTHHUKA OT
Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH MEpHOJia KoJeOaHul rpy3a, MOJBEIICHHOTO K HUTH,
OT MaccChl Ipy3a.

6. OMbITHI, IEMOHCTPUPYIOIIME 3aBUCUMOCThH NEPHOJIa KOJCOaHUN MpYyKUHHOTO
MasgTHUKA OT MacChl rpy3a U )KECTKOCTH MPYKUHBI.

7. U3mepeHue yckopeHHsi CBOOOIHOTO MaeHUSI.

Pa3nen 10. DiekTpoMarHuTHoe noJie M 3JIeKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHuTHOE oJe. DJIEKTPOMArHUTHBIE BOJIHBL. CaoiicTBa
ANeKTpoMarHuTHbIX BoyH. [llkama »nexkrpoMarHuTHBIX BOJIH. Vcmolsib3oBaHMe
AIEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3H.

DIIeKTpOMAarHuTHas npupojaa ceera. CKopocTh cBeTa. BomHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBoONCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoJHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie pabomul u onvimol.

1. M3ydeHne CBOWCTB OJJIEKTPOMArHUTHBIX BOJH C TIOMOMIbIO MOOUIBHOTO

tenedona.

Pa3gen 11. CBeToBEBI€E SIBJEHUSA.

JlyueBas Mognenp cBera. McrouHuku cBera. [IpsMOIMHENHOE pacnpoCTpaHEHUE
ceera. 3atmenuss ComHua u Jlynel. Otpaxenue cBera. [lnockoe 3epkano. 3akoH
OTpaXKEHUS CBETA.

[Ipenomnenue cera. 3akoH npesjaomiieHus cBeta. [lojiHoe BHyTpeHHee OTpaxeHue
cBerta. Mcnosib30BaHKE NOJHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOJIAX.

Jlunza. Xox nmydeii B nuH3e. Ontuueckas cuctema Qortoarimapara, MUKPOCKOIa 1
Teneckona. ['a3 kak onTudeckasi cucteMa. bam3opykocTs U JanbHO30PKOCTb.

Pa3znoxenue 6enoro ceeta B criekTp. OnbiTel HptoToOHA. ClioskeHHe CIEKTpaTbHBIX
uBeToB. Jlucnepcus ceera.

Jlemoncmpayuu.
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[IpssMoNMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyuenune n300pakxeHUii B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cpera.

OnrTryecknii CBETOBO.

Xox mydeii B coOuparonieit JnHs3e.

X0 1y4el B pacCErBArOIIEH JIMH3E.

[Tony4yeHnue n300pakeHUi ¢ TOMOILBIO JIUH3.

[Tpunuun aeiictBus oroanmnapara, MUKpOCKOIA U TEJIECKOMa.

10. Monens ri1asa.

11. Paznosxenue 6eoro cBeTa B CIEKTP.

12. [Tonydenue 6enoro cBeTa MpH CI0KEHUHU CBETA PAa3HBIX 1IBETOB.
Jlabopamopnwie pabomel u onvimol.

1.

HccnenoBanue 3aBUCHUMOCTH yrjia OTPaXEHUs CBETOBOIO Jyda OT YIUIa
naJcHUs.

N3ydeHne xapakTepUCTHK N300pakeHUs MTPeIMETa B IUIOCKOM 3€pKale.
HccenenoBanue 3aBUCHUMOCTH yIJla IPEJIOMIIEHUS CBETOBOIO Jydya OT YyIUIa
MaJICHUS HA TPAHULIE «BO3TyX—CTEKIIOM.

[Tomyuenne n300pakeHnii ¢ TOMOIIBIO COOMPAIOIIEH JINH3HI.

Omnpenenenne (OKYCHOIO PpacCTOSIHUS W ONTUYECKOW CHIIBI COOMparoiieit
JIMH3BI.

OnbITHI IO PA3JI0KEHUIO OEJIOT0 CBETA B CIIEKTP.

OnpITel 1O BOCHPHUATHIO IBE€TA MPEAMETOB NpPH HMX HAOIIOJECHUHU Yepe3
[[BETOBBIC (DUIIBTPHI.

Pa3nen 12. KBantoBbIe sIBJeHHA.

OnbiTel  Peseppopna u mnianerapHas monenb aroma. Mogenbs atoma bopa.
Hcenyckanne n normnomenue ceera atoMoM. KBaHTBI. JIMHEHYaThIe CIIEKTPBI.

PamnoaktuBHOCTE. Anba, 6eTta- 1 raMma-n3nydeHusi. CTpoeHHe aTOMHOTO sIpa.
Hyxnonnas Mozaenp aroMHoOrO sAnapa. M3oronsl. PagnoakruBaslie npespamenus. [lepuon
[0JIypacnaaa aTOMHBIX sIIEP.

SAnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apslOBOIO M MacCOBOTO YHCEIL
DOHeprus CcBs3M aTOMHBIX szep. CBsI3b Macchl M 3HEpruu. Peakuuu cuHTe3a U JEICHUS
anep. Ucrounuku sneprun ConHua 1 3BE3 .

SAnepHasg osHepretuka. JleHWCTBHS pPagMOAKTHBHBIX H3JIYYEHUH Ha JKHUBBIC
OpraHU3MBl.

Jemoncmpayuu.

1.
2.
3.

CrexTpbl U3Ty4eHUS U TTOTJIONICHUS.
CrexTpsl pa3IMYHbIX Ta30B.
CnexTtp BogOpOA.



4. Habmonenue TpekoB B kamepe Buibcona.

5. Pabora cu€Turka MOHU3UPYIOIIUX U3ITYUCHUM.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopnwie pabomel u onvimol.

1. HabnropeHue CIUTONIHBIX M JIMHEWUYATHIX CIIEKTPOB U3ITyUCHHSI.

2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTMU YACTHIBI 110 TOPMO3HOMY MHYTH

(o dortorpadusam).

3. H3mepenue paamoakTuBHOTO (HOHA.

IHoBTOpPHTEIBLHO0-0000 1AM MOYIb.

[ToBTOpUTENBEHO-0000IIAIOMNK MOYh TMPEAHA3HAUCH [JIsl CHUCTEMAaTH3aIlluh U
000011IeHNs] TTPEIMETHOTO COJEPXKAHUS U OMBITA JACSTEIBHOCTH, IPUOOPETEHHOTO MPU
M3YYeHUU BCEro Kypca (uU3MKH, a Takke JJisd TOJATOTOBKM K OCHOBHOMY
TrOCyJapCTBEHHOMY JK3aMeHy M0 (u3uKe s OOyYaromuxcs, BBIOPABIIMX 3TOT
y4eOHBIN MTpeIMeET.

[Ipy u3yyeHWH AAHHOTO MOXYJS PEAIU3YIOTCS W CUCTEMATH3UPYIOTCS BHJbI
JeSITeIbHOCTH, Ha OCHOBE KOTOPBIX OOECHEUYMBACTCS JOCTHXKEHHE MPEAMETHBIX U
METanpeIMETHBIX IJIAHUPYEMBIX pe3yJIbTaToOB oOy4eHwus, dbopmupyeTcs
€CTECTBEHHOHAyYHasi TPaMOTHOCTh: OCBOCHHME HAy4YHBIX METOJIOB UCCIEIOBAHUS
SIBJICHUW TIPUPOBI M TEXHUKH, OBJIAJCHIUE YMECHUSIMH OOBSCHATH (DM3UUCCKUE SBICHHS,
OPUMEHSST TIOJIyYEHHBIE 3HAHWS, pElIaTh 3aJadyd, B TOM YHUCJIE KayeCTBEHHBIE H
AKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMATBEHO NESITEILHOCTHBIM XapakTep JAHHOTO pasjeiia peaau3yeTcs 3a
CYET TOTO, YTO OOYJAFOIINECS BHITIONHSIOT 3aaHusI, B KOTOPHIX UM IMPEAJIaraeTcs:

Ha OCHOBE MOJIYYEHHBIX 3HAHUU pacro3HaBaTh U HAyYHO OOBACHATH (PU3MUECKHUE
SABJICHUS B OKPYKAIOIIEH TPUPOJIE U TOBCETHEBHOM KU3HU;

UCIOJIb30BaTh HAy4YHbIE METOJbl HCCIeAOBaHUS (U3HUECKUX SBJICHHM, B TOM
qucye AJisl IPOBEPKU TUIOTE3 U MOTYUYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSICHATh HAy4HbIE OCHOBBI HamOOJIee€ BaXXHBIX JOCTHXKEHUW COBPEMEHHBIX
TEXHOJIOTUW, HANpUMEpP, MPAKTUYECKOTO MCIOJIb30BAHUS PA3IUYHBIX HCTOYHHUKOB
SHEPrUM Ha OCHOBE 3aKOHA MPEBPAIICHUS M COXPAHEHHUSI BCEX HM3BECTHBIX BUIOB
SHEPIuMu.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuenune pu3uku Ha ypoBHE OCHOBHOI'O OOILEro 00pa3oBaHMs HAIPaBICHO

Ha JIOCTIKCHHUE JTUIYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX
pe3yJIbTaTOB.

B pesynbrare n3ydenust GU3NKA HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs

y oOyuaronierocst 6ynyt copMupoBaHbl CIEAYIONINE JTUYHOCTHBIE PE3YJIbTATHI B
YJacTH:

1) maTprMoTH4YECKOro BOCIMTAHUA:

— IPOSIBIICHHE MHTEpPECA K UCTOPUHA U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOMN
buznueckoil HayKu;

— IIEHHOCTHOE OTHOIIIEHUE K JIOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B OOCYXKJIE€HUU OOLIECTBEHHO 3HAYMMBIX
U OTUYECKWX TPOOJIeM, CBS3aHHBIX C TPAKTUYECKUM TPUMEHEHUEM
JTOCTHXKEHUM (PU3UKH;

— OCO3HAaHHME BAXHOCTH MOPAJIBHO-3TUYECKUX MPUHIUIOB B JACSATEILHOCTH
YYEHOTO;

3) 3¢TeTHYeCKOr0 BOCIIUTAHUS:

— BOCHPUSITUE ACTETUUECKUX KauyeCTB (PU3MYECKONW HAYKH: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

— OCO3HaHWE IICHHOCTH (U3NYECKOW HAyKM KaK MOIIHOTO HWHCTPYMEHTa
MO3HAHUS MHPA, OCHOBBI Pa3BUTHUSl TEXHOJIOTWM, BAXKHEHIIEH COCTABIIAIOLIEH
KYJbTYPBHI,

— pa3BUTHE HAay4YHOW JHO0O3HATEIHLHOCTH, WMHTEpPEca K HCCIEN0BATEIbCKON
NEATEIIbHOCTH;

5) dopvupoBaHus  KYJbTYpPbl 3A0POBbSI H  3MOLHMOHAJBHOIO
0/1aromoJIyyus:

— OCO3HaHHME IIEHHOCTU Oe30MacHoro oOpa3a >KM3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BAXXHOCTH TPAaBWJI OE30MacHOTO TOBEICHHS Ha
TpPaHCIIOPTE, HA J0POrax, ¢ 3JIEKTPUUYECKUM M TEIUIOBBIM OOOpPYAOBAHHEM B
JIOMAITHUX YCIIOBUSIX;

— c(hopMupoBaHHOCTh HaBBIKA peQIIEKCUU, NPHU3HAHWE CBOEro IpaBa Ha
OIIMUOKY U TAKOT'O e MpaBa y APYyroro 4eJoBeKa;

6) TPy10BOIr0 BOCIMTAHUS

— AKTUBHOE Yy4YacTHE B PEIICHUH MPAKTHUUYECKUX 3a/1ad (B paMKaxX CEMbH,
oOpa3oBaTeNbHON  OpraHu3alid, Topoja, Kpas) TEXHOJOTHMYECKOW U



COITMAJILHOM HAIMPAaBICHHOCTH, TPEOYIOMMX B TOM 4YHCIE W (PU3MUECKUX
3HAHUM;

e — MHTEPEC K MPAKTUYECKOMY M3YyUCHUIO MPodeccHil, CBA3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpHUEHTAIMSl HA NMPUMEHEHHE (PUBMYECKUX 3HAHUU Ui penieHus 3a7ad B
o0JlacTH OKpy’Karolled cpeapl, IUIAHUPOBAHUS IIOCTYNKOB W OIICHKH UX
BO3MOKHBIX MOCJIEACTBUM [T OKPYKAIOIIEH CPeJibl;

e — OCO3HaHHWE TJI00aILHOTO XapakTepa SKOJOTHYECKUX MpoOJieM M IMyTed X
pelieHus;

e 8) agmanTanmuu K HU3MEHSIOIIMMCS YCJOBHUSM COLMAJIBHON W NPUPOTHON
cpeabl:

e — TIOTPEOHOCTh BO B3aWMOJICHCTBUM TIPU BBITIOJHEHUU WCCIICAOBAHUN M
POCKTOB (DU3UYECKOM HAIPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUIM
IPYTHX;

e — TIOBBIIICHHWE YPOBHS CBOEM KOMIIETCHTHOCTH 4Ye€pe3 MPAKTHUUYECKYIO
e TEIbHOCTD;

e — MOTPEOHOCTH B JOPMUPOBAHUHN HOBBIX 3HAHHI, B TOM YHCIIEe (POPMYITHPOBATH
UJICH, TIOHATHSI, TUTIOTE3hI O (PU3UIECKUX OOBEKTAX U SIBJICHUSIX;

e — OCO3HaHME Je(PUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETCHTHOCTEH B 00JIaCTH
bu3uKY;

e — TIUIAHUPOBAHHWE CBOETO PAa3BUTHS B NPHOOPETEHHH HOBBIX (HU3NUYECKUX
3HAHUI;

e — CTPEMJICHUE aHAJIM3UPOBATH U BBISBISATH B3AUMOCBSI3U MPUPOIbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIC C UCIIOJIb30BAaHUEM (DU3UIECKUX 3HAHUN;

e — OIICHKAa CBOUX JCUCTBHM C Y4€TOM BIMSHUS Ha OKPYXKAIOUIYIO CpEay,
BO3MOJKHBIX TJIOOATIBHBIX MOCIICICTBUH.

METANIPEAMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHHs TporpaMMbl MO (M3MKE HAa YPOBHE OCHOBHOTO
obmero odpa3zoBanus y oOydJarorierocs OyayT chopMUpOBaHEI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE TO3HABATEIILHBIC YHHBEPCAIbHBIC YUCOHBIC ICHCTBHS,
KOMMYHHKATHBHBIC  YHUBEpCAJIbHbIC  Y4COHBIE  JCHCTBHS,  PETYyJISTHUBHBIC
YHHUBEpCaJIbHbIC yUeOHbBIC ICHCTBHUI.

ITo3naBaTe/bHBIE YHUBEpPCAJIIbHBIC y‘leﬁﬂble IleﬁCTBHSI

ba3oBble joruyeckue JAelicTBUA:



BBISIBIISITH M XapaKTEpPU30BaTh CYIIECTBEHHBIE TMPHU3HAKU OOBEKTOB
(s1BICHUI);

yCTaHaBJIMBAThH CYIIECTBEHHBIA MPU3HAK KJIaCCU(PUKALIUU, OCHOBAHUS JIJIS
00001IIeHNS ¥ CPaBHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH Y MTPOTHBOPEYHS B pACCMAaTPUBACMBIX (haKTax,
JAHHBIX U HAOJIOACHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;
BBISIBIISITh TTPUYUHHO-CJICICTBEHHBIE CBS3M TMPU H3YUYCHUH (DU3NYECKUX
SIBJICHUH ¥ TPOIIECCOB, JIeTIaTh BHIBOJABI C MCIOJB30BAaHUEM JCTYKTHUBHBIX
Y WHIYKTUBHBIX YMO3aKIIFOUCHHUH, BBIIBUTATh THIIOTE3BI O B3aUMOCBSI3SIX
(GbU3UYECKUX BEJIUYHH;

CaMOCTOSITENIbHO BBIOMpaTh CMoco0 pelieHus y4deOHol (usnyeckomn
3aaun (CpaBHEHHME HECKOJIBKUX BApUAHTOB PEIEHUs, BHIOOp HamboJliee
MOJIXOJISIIIETO ¢ yUETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHEB).

ba3oBble uccienoBarebCcKHe JeiiCTBUS:

HCTIOJIb30BaTh BOIIPOCHI KaK MCCIIEA0BATEIbCKUA HHCTPYMEHT NTIO3HAHUS,
MIPOBOAUTH IO CAMOCTOSITEIIBHO COCTABJIEHHOMY IJIAHY OIIBIT, HECIOKHBIN
(bU3NYECKUIT DKCIEPUMEHT, HEOONBINOE HCClIeAoBaHuEe (PU3UUECKOTO
SIBJICHUSI;

OIICHMBAaTh HA TMPUMEHUMOCTh M  JOCTOBEPHOCTh HWH(OPMAIIHIO,
MOJIYYCHHYIO B XOJI€ UCCIICOBAHUS UJI SKCIIEPUMEHTA;

CaMOCTOATENIbHO (hOPMYJIMpPOBaTh 0O0OIICHUS U BBIBOJBI 110 pPe3ybTaTaM
MPOBEAEHHOT0 HAOIOACHUS, OTIBITA, UCCIICIOBAHUS;

MPOTHO3WPOBATh  BO3MOXXHOE  JaJbHEWINIEe pa3BUTHE (DUINICCKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATH MPEATIONOKECHHS 00 X Pa3BUTUHA B HOBBIX
YCJIOBUSX U KOHTEKCTaX.

Pabora c nnpopmanueii:

IIPUMEHSTH PA3JINYHBIE METOJIbI, HHCTPYMEHTHI U 3alIPOCHI IPU MOUCKE U
orOope WMH(MOpPMALUK WM JAHHBIX C YYETOM MPEIJIOKEHHOUW y4eOHOM
¢$uznueckoil 3a1auu;

aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH MH(POPMAIIUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOSITEJIbHO ~ BbIOMpaTh ONTUMAJIbHYIO (OpMYy  MpPEACTABICHUS
uHbOpMAIlMU W WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOKHBIMU
cXeMaMu, IuarpaMmmMaMu, HHOU rpaduKoi U uX KOMOMHAIIUSIMHU.

KoMMmyHMKaTHBHBIE YHHBeEPCAJIbHbIE YUeOHbIe 1eiCTBUA:

B XO7€ OOCYXIEHUS Y4eOHOTo Marepuana, pe3yJbTaToB JIa0OpaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOI TEMBI U
BBICKA3bIBaTh HJCH, HAICIICHHBIE HA DPEIICHHWE 3aJaud W TOAJCpKAHUE
OJ1arokenaTeIbHOCTH OOIICHUS,



COIIOCTaBIATh CBOM CYXIEHHS C CYXKICHHSIMU JAPYTUX YYAaCTHHKOB
nuanora, 0OHapyKUBaTh pa3INune M CXOACTBO MO3UIIHIA;

BBIPA)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPEJCTABIISATH PE3YIIBTAThI BRIIOJHEHHOTO (PU3UYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIICA0BAHUS, TPOCKTA);

NOHMMAaTh W WCIOJB30BaTh  NpPEUMyIIeCTBA  KOMAaHTHOW  H
WHIMBUIYaTbHON pabOThl MpPH PpPEHICHUH KOHKPETHOW (u3HuecKoit
poOIeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JIESTEILHOCTH, OPTaHU30BBIBATh JCHCTBUS
no e€ IOCTIKEHHIO: pAacIpeNieNiaTh pOJiH, OOCYXKAaTh MpPOIECCH W
pe3yIbTaThl COBMECTHOM pabOThI, 000011aTh MHEHHSI HECKOJIBKUX JIIOCH;
BBITIOJIHATH CBOIO YacTh PabOThI, JOCTUrasi KAUeCTBEHHOTO pe3ybTara 1o
CBOEMY HANpPAaBICHUIO W KOOPIAWHUPYS CBOU JEUCTBHUS C JPYTHMHU
YJIEHAMH KOMaH/Ibl;

OLICHUBATh KAa4e€CTBO CBOETO BKJIaZa B OOMIMKA MPOAYKT MO KPUTEPHSIM,
CaMOCTOATENBHO CHOPMYITUPOBAHHBIM YYaCTHUKAMH B3aMMOCHCTBUSI.

PeI‘yJIHTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHﬂ

Camoopranusanus:

BBISIBJISATh NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTyalUsX, TPEOYIOIIUX
JUTsl petieHust (PU3NYECKUX 3HAHUM;

OpPHUEHTHPOBATbCA B  Pa3IUYHBIX MOAXOJAaX MPHUHATHS  PELICHUH
(MHOUBUYaJbHOE, NMPUHATHE pPEIICHUs B TpyNIe, NPUHATHE pELICHUN
rpynmoin);

CaMOCTOSITENIbHO COCTABISITh AITOPUTM PEIICHUs (PU3NIECKON 3a1a9u WUIIH
IUIaHAa HMCCIIEOBAHUSA C Y4ETOM MMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh IIPEIIaracMble BAPUAHTHI PEILCHUI;
Jiesath BbIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTpOJH), IMOIUOHAJIbLHBbIN UHTE/JIEKT:

JlaBaTh aJICKBaTHYIO OLEHKY CUTYaIlMU U TIpeJiarath 1jiaH €€ U3MEHEHUS;
OOBACHATH TPUYMHBI  JTOCTMOXKEHHUS  (HEJOCTHXKEHHUS) Ppe3yJbTaTOB
NEeSTeIbHOCTH, JaBaTh OIICHKY MIPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B JACATEIBLHOCTH (B TOM YHCIIE B XOJ BBIMIOJIHEHUS
(GU3MYECKOTO  HCCIIEIOBAHUS WJIM TMPOEKTa) HAa OCHOBE HOBBIX
00CTOSATEILCTB, W3MEHUBINUXCS CHUTyallMii, YCTaHOBIICHHBIX OIIHOOK,
BO3ZHUKIINX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA I[EJIN U YCIOBUSIM;

CTaBUTH ce0d Ha MECTO JIPYroro YeJlOBEeKa B XOJ€ CIOopa WM JUCKYCCUHU
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JAPYTroro;



MpPU3HABaTh CBOE MPaBO Ha OMIMOKY MpU pelieHUur (PU3NYECKUX 3a/1a4 WU
B YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTrOTO.

NPEAMETHBIE PE3YJIBTATBI

K koHiy o0yuenusi B 7 Kjiacce mpeIMETHbIC PE3yJIbTaThl HA 0A30BOM YPOBHE
JIOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y 00YJAIOIINXCSl YMEHUI:

UCIIOJIB30BaTh  TIOHATHS:  (PU3WYECKHWE W  XHUMHYECKUE  SIBJICHUS,
HaOJIOICHUE, DKCIEPUMEHT, MOJeNb, TUIIOTEe3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHUS BellecTBa (TBEpHOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [IBIDKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJMHEHHOE), TPAECKTOpHUs, PaBHOACHCTBYIOIIAS
cuna,  nedopmarus  (ympyras, — IUIacTM4YecKasi),  HEBECOMOCTD,
COOOIIAIONTUECS COCY/IBI;

paznuyath siBneHus (Auddy3us, TEII0BOE JIBH)KEHHE YaCTHUIl BEIIECTBA,
PAaBHOMEpPHOE  JBIDKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEpIUS,
B3aUMOJICHUCTBUE TEJI, PABHOBECUE TBEPHBIX TEN C 3aKPEIUIEHHOW OCHIO
BpalllEHUs], TMepeaada [AaBi€HUs TBEPABIMH TENaMH, XUIKOCTAMU U
razamy, arMocdepHoe JaBlieHHWe, IUIaBaHUE TeJl, [MpeBpalieHUs
MEXaHUUYECKON SHEpPruu) MO ONMHCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JAaHHOE (PU3NUECKOE SIBJICHUE;
pacrio3HaBaTh MPOSIBIICHUE HM3YYCHHBIX (PU3NUECKUX  SIBICHUU B
OKpY’>KalollleM MHpe, B TOM 4Hcle (u3nyeckue SBICHUS B TPHUPOJE:
MPUMEPBI IBUKEHUS C PA3JIMYHBIMU CKOPOCTSAMH B >KMBOM U HEXKUBOU
NpUpojie, NCUCTBUE CHUJIBI TPEHUS B MPUPOAEC U TEXHHUKE, BIIMSHUE
aTMOC(EpHOTO TaBJICHUS Ha >KMBOW OpraHW3M, IJIABaHUE PHIO, phIUaru B
TeJe YeJIO0BeKa, MPU 3TOM NMEPEBOAUTH MPAKTUUYECKYIO 33/layy B yueOHYIO,
BBIICJIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (U3UUECKUX SBICHHM;
OMHCHIBATh U3YUYCHHBIC CBOMCTBA TeN U (U3UYECKHUE SBJICHUS, UCIIONb3YS
¢dbuznyeckre BEIMYUHBI (Macca, 00BEM, IJIOTHOCTh BEIIECTBA, BpPEMS,
MyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CUJIa YIPYTOCTH, CHJIA TSKECTH, BEC
Tela, CWia TpeHus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYEeCKass paboTa, MOIIHOCTh, MJIEYO CHIIBI,
MOMEHT CHWJIBI, KOXP(HUIMEHT TOJE3HOTO JEHCTBHSI MEXaHH3MOB,
KUHETUYEeCKasi M TOTCHIMalIbHAs SHEPrusi), MpPU OMUCAHUU MPABUIBHO
TpakToBaTh  (U3UYECKUM  CMBICI  HUCIOJB3YEMbIX  BEJIUYUH, HX
0003HauUeHUS W EAUHMIIBI (PU3UYECKUX BEIWYWH, HAXOAUTH (POPMYIIHI,
CBS3BIBAIOIIME JIAHHYIO (PU3MUYECKYIO BETUUYMHY C APYTMMHU BEIMYMHAMH,
CTPOUTH TPaUKHU U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYMH;



XapaKTepu30BaTh CBOWCTBA T, (U3UYECKUE SBJICHUS M MPOIECCHI,
UCIIOJIb3YsI TIpaBUJjIa CJIOKEHUs CU (BIOJb OJHOM TpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBECHs pbryara (0yoka),
«30JI0TO€ TIPABWJIO» MEXAHUKHM, 3aKOH COXPAHEHUS MEXAHUYECKOU
DHEPruu, MpPH OSTOM JaBaTh CJIOBECHYIO (OPMYIHMpPOBKY 3aKOHA U
3alMChIBATh €70 MAaTEMATUYECKOE BBIPAKEHNUE;

OOBACHATH (PU3UYECKUE SIBJICHUS, MMPOIIECCHl M CBOWCTBA TEJ, B TOM YUCIIE
U B KOHTEKCTE CHUTyalUuHd IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBACHEeHHE u3 1-2
JIOTUYECKUX IIaroB ¢ OMOpoll Ha 1-2 M3y4YeHHBIX CBOWCTBA (PUINYECKHUX
SIBJICHUM, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemarbs pacy€THbIE 3anadyd B 1—2 JEHCTBUS, HCHOJIb3Ys 3aKOHBI H
dbopMmyIibl, CBS3BIBAIOIINE (PU3MUECKHME BEIWYMHBI: HAa OCHOBE aHAJINM3a
YCIJIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BETUYUHBI B (DOPMYJIBI U TMPOBOJAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE JJI PEUICHUs 3a/1ay, OIICHUBATh PEATHUCTHUYHOCTh
MOJIy4YeHHOU (PU3NYECKON BETUUNHBL;

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO pEIUTh [P HNOMOIIU
(U3HYECKUX METOJIOB, B ONTUCAHUU UCCIIEIOBAHUS BBIIEISATH IPOBEPSIEMOE
npeanojoxenue  (Tumoresy),  pa3iMyatb W UHTEPHPETUPOBATH
MOJIYYeHHBIM pe3yJbTaT, HAXOAWTh OIMMOKKM B XOJE ONBITA, J€NaTh
BBIBOJIBI T10 €T0 PE3yJIbTaTaM;

IPOBOJIUTH OMBITBI 10 HAOMIOACHHID (U3UYECKUX SABJICHHA WIU
buznyecKux CBOICTB TEJI: dbopmypoBaTh MIPOBEPSIEMBIEC
IPEIO0JIOKEHUS, COOMPaTh YCTAHOBKY U3 MPEAJIOKEHHOr0 000py10BaHMs,
3aMUChIBaTh XOJ OIbITa U OPMYJIUPOBATH BHIBOBL;

BBITIOJIHATD MNPSMBIE W3MEPEHUS PACCTOSHUSA, BPEMEHM, MACChl TeEIa,
o0béMa, CHJIBI W TEMIIepaTypbl C HCIOJIb30BAHUEM aHAJOTOBBIX H
U(MPOBBIX MPUOOPOB, 3aAMUCHIBATH IOKA3aHUS MPUOOPOB C YUETOM
3a/IaHHON a0COJIFOTHOM MOTPEITHOCTU U3MEPEHHI;

MPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OAHOM (PM3HUECKOM BEIUYHUHBI OT
JIpPYrol € HCIOJIb30BAHUEM MPAMBIX H3MEPEHUN (3aBUCHUMOCTU IyTH
PAaBHOMEPHO JBWXKYIIETOCA Tejda OT BPEMEHM JBHKCHHUS TeENd, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KadyecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBHUCUMOCTH CHJIBI TPEHHUSI OT IUIOLIAAA COMPUKOCHOBEHUS TEJ, CUIIbI
YIPYTrOCTH OT YAJWHEHUS MPYKUHBI, BHITAIKHBAIOIICH CHIIBI OT 00BhEMa
MOTPYKEHHON YaCTU TeJa U OT IUNIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH Tela, OT TIIyOMHBI, Ha KOTOPYIO MOTPYKEHO TEJO, YCIOBHMA
IJIaBaHus TeJ, YCIOBUU paBHOBECHs pblyara v OJIOKOB), y4acTBOBAaTh B



IUIAaHUPOBAaHUM  y4eOHOTO HCCIEeNOBaHMUSA, COOMpaTh YCTaHOBKY W
BBITIOJIHATh W3MEPEHHUsS, CIelys NpPeUIOKEHHOMY IUIaHy, (UKCHpOBATh
pe3yabTaThl TOJXYYEHHOW 3aBHCHUMOCTH (DU3MUYECKUX BEIHMYMH B BUJIC
NPEIJIOKEHHBIX TaOnuil U TpaduKOB, AENaTh BBIBOJBI MO pPe3yiIbTaTaM
UCCIICJIOBAHMS;

NPOBOJIUTH KOCBEHHBIE HW3MEpEHUs (PU3UUYECKUX BEIHYUH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH M TBEPAOTO TeNa, CHJIA TPEHHS CKOJBKCHHS,
JaBJICHUE  BO3/AyXa, BBITAIKUBAIONIAs  CWJIa, JICHCTBYyIOIIas  Ha
HNOTPYXKEHHOE B KHUAKOCTH TENO, KOI(PPHUIMEHT MOJE3HOTO AEHCTBHS
IPOCTBIX MEXaHWU3MOB), CIEAysd NPENJIOKEHHOW WHCTPYKUUU: TIPH
BBITIOJIHEHUH HW3MEPEHUH CcOoOMpaTh HKCHEPUMEHTAJIbHYIO YCTaHOBKY H
BBIYUCIISATH 3HAUEHUE NCKOMOMW BEJINYHHBI,

coOroAaTh MpaBuja TEXHUKUA 0€30MacHOCTH IpH paboTe ¢ 1a00paTOPHBIM
obopymoBaHUEM;

yKa3bpIBaTh MPUHIMIBI IEHCTBUS NMPUOOPOB M TEXHUYECKHX YCTPOUCTB:
BEChl, TEPMOMETpP, AUHAMOMETp, COOOIIAIOIIUECs COCyAbl, OapoMeTp,
phIyar, MoABMKHBINA M HEMOIBM)KHBIHN OJIOK, HAKJIOHHAS TNIOCKOCTH;
XapaKTepU30BaTh MPHUHIUIBI  JIEHCTBHS HM3YyYCHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha WX OMHCAHHUA (B TOM YHCIE:
NOJIIMITHUKH, YCTPOMCTBO BOJOMPOBOAA, THAPABIMYECKHNA Ipecc,
MaHOMETP, BHICOTOMED, MOPITHEBOM HACOC, ApEOMET), UCTIONb3Ys 3HAHUS
0 cBOMCTBaxX (PU3UYECKUX SIBICHUNA U HEOOXOIUMBbIE (PU3NUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  NpUMEpPHl  (HAXOAUTh  HWHQPOpPMAIMIO O  TpUMEpax)
NPaKTUYECKOTO HCMOIb30BaHUS (U3NYECKHX 3HAHUA B IOBCEIHEBHOM
KU3HU JJ1s1 oOecrieueHusi 0€30MacHOCTH Mpu oOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHUS 3/I0pPOBbS W COOIIOACHHS
HOPM 3KOJIOTUYECKOTO TMOBEJCHHSI B OKPY>KaIOIIEH cpee;

OCYILECTBJIATh OTOOpP MCTOYHUKOB HHPopmauuu B HHTepHeTe B
COOTBETCTBUU C 33IaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIINXCS
3HaHUH W TYTEM CpaBHEHUS pPa3IMYHBIX HCTOYHUKOB BBIIEIATH
uHPOpPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW HIM MOKET OBITH
HEJIOCTOBEPHOM;

MCTIOJIb30BaTh MPH BBITIOJHEHUN YUEOHBIX 3a/laHUi HAy4HO-IIOMYJISPHYIO
auTeparypy  (pU3MUecKoro - coaepikaHus, CIPaBOYHbIE MaTepUalbl,
pecypcsl ceti IHTepHET, BIafeTh MpuéMaMu KOHCTIEKTHPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpPATKHE MUCHMEHHBIC M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHHMKOB MH(MOpMAIK (PU3UIECKOTO COAEPKAHUSA, B TOM



yucie MyOJUYHO JeNlaTh KpaTKUE COOOLIECHUS O pe3ysbTaTax IMPOEKTOB
WIH Y4eOHBIX MCCIEJIOBaHUM, NpPU H3TOM TIPaMOTHO HCIIOJIb30BATh
U3YYEHHBbI TOHATUHHBIN anmapaT Kypca (OUM3MKH, COINpPOBOXAAThH
BBICTYIUUIEHUE MTPE3EHTALIUEH;

IPU BBINOJHEHUU YYEOHBIX IMPOEKTOB M HCCIECIOBAaHUN pacHpelesiTh
00s13aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTaBJICHHBIMHU 3a/ayami,
CIEIWTHh 3a BBINOJIHEHUEM IIJJaHA JCHCTBUM, aJE€KBaTHO OLICHUBAaTh
COOCTBEHHBIM  BKJAJ B  JEATENBHOCTh  TPYHIbl,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIHX.

K xonIy 00yuenus B 8 kijiacce nmpeaMeTHbIC pe3ybTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSl YMEHHUIA:

MCIMOJI30BaTh MOHATUA: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE ABUKECHHUE
aTOMOB M MOJIEKYJI, arPETraTHbIE COCTOSTHUS BEILIECTBA, KPUCTAUIMYECKUE U
amop(HBIC TeNa, HACHINICHHBIM W HEHACBHIIIEHHBIM mMap, BIAXHOCTH
BO3/lyXa, TEMIIeparypa, BHYTPECHHSAS DSHEPTUs, TEIJIOBOW JBUTaTElb,
AJIEMEHTAPHBIA JIEKTPUUYECKUM 3apsil, JIIEKTPUYECKOE I0JI€, TPOBOJIHUKHU
U JIUDJICKTPUKH, TIOCTOSHHBIN 3JIEKTPUYECKUN TOK, MArHUTHOE TIOJIE;
pasznuuath SBJICHUS (TEIUIOBOE pacUIMpEeHUE M CKaTHhe, Terionepeaaya,
TEIJIOBOE PAaBHOBECHUE, CMAUMBAHWE, KANWUIAPHBIE SIBIICHUS, WCHAPEHUE,
KOHJICHCAIUs, TUIaBJICHUE, KpUCTaJUIM3amus (OTBEpJ/ieBaHUE), KHUIICHHE,
Terjonepeaaya (TETUIONIPOBOHOCT, KOHBEKIIHS, U3JIyYEHHUE),
ANEKTPU3ALMA TEJ, B3aUMOJICHUCTBUE 3aAPSIOB, NCHUCTBUS AIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJIsi HA TPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAS UHAYKIIUSA)
10 ONHUCAHUI0O HUX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBICHUE M3YYCHHBIX  (PU3NUECKUX  SIBJICHUU B
OKpY)KaloIlleM MHpEe, B TOM 4YHCIe (u3ndeckue SBICHUS B TPHUPOJE:
MMOBEPXHOCTHOE HATSHXKECHHWE UM KANWJUISIPHBIC SIBJICHUA B IPUPOJE,
KpUCTaJUIbl B mOpuponae, uziaydeHue CoyHIa, 3amMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, dJIEKTPHUUCCKUE
sIBJIEHUS B aTMocdepe, JIEKTPUYECTBO KUBBIX OpPraHW3MOB, MarHUTHOE
nosie 3emun, Jpedd MoOCOB, pOJb MArHUTHOTO MOJISL JJIs KWU3HU Ha
3emJie, OJISIPHOE CUSAHUE, TPU TOM MEPEBOJUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIJCIATh CYIIECCTBEHHBIC CBOMCTBa (MpHU3HAKH) (HU3UUYECKHUX
SIBIICHUM;

ONUCHIBATh U3YYEHHBIEC CBOMCTBA Tel U (PU3UUYECKUE SIBIICHUS, UCTIOIB3YS
¢dbu3nyecKkre BEJIWYMHBI (TEMIlepaTypa, BHYTPEHHSISI SHEPIUs, KOJIUYECTBO
TEIUIOTHI, yJieJIbHAS TEIUIOEMKOCTh BEIIECTBA, YJEJbHAsA TEIIOTa



IUIaBJICHUS, yJeNbHAsg TEIIoTa NapooOpa3oBaHUs, ylaelbHas TeruioTa
CropaHusi TOIUIMBA, KOI(PPUIMEHT TOJIE3HOTO JIEUCTBUS TEIJIOBON
MAalllMHbI, OTHOCUTENbHAS BIIAXKHOCTh BO3/lyXa, JJIEKTPUUYECKUU 3apsi,
CHJIa TOKA, JJIEKTPUYECKOE HAIPSIKEHHE, CONMPOTUBIIEHUE IPOBOJAHUKA,
yIeIbHOE  COMpPOTHBICHHWE  BemlecTBa, paboTta ©W  MOIIHOCTH
JIEKTPUYECKOTO  TOKAa), TMpPH  OMHCAHUM MPaBUIBHO  TPAKTOBATh
(bU3MYECKU CMBICH MCIOJIb3yeMbIX BEIWYUH, 0003HAUEHUS U EIUHUIIBI
¢bu3MYeCKUX BEIWYUH, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIUE JAHHYIO
(GU3NYECKYI0 BEIMYMHY C JAPYTHMH BEIWYWHAMH, CTPOUTH TpaduKu
M3YYCHHBIX 3aBUCUMOCTEH (PU3HUECKUX BEITNUNH;

XapaKTepu30BaTh CBOWCTBA T, (U3UYECKUE SBJICHUS M IPOIECCHI,
UCIIOJIb3Ys. OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO-KMHETHUYECKONM TEOpUHU
CTPOEHHUS BEIIECTBA, MPUHILIMI CYNEPHNO3ULMHU MOJeH (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsaa, 3akoH OMa 11l yyacTKa LU, 3aKOH
Jxoynsa—JleHna, 3aKkOH COXpaHEHMsI JHEPrHHM, TIpU OSTOM JaBaTh
CJIOBECHYIO (DOPMYJIHUPOBKY 3aKOHA M 3alHMChIBaTh €r0 MaTEMaTUYECKOe
BBIPAXKEHUE;

OOBSCHATH (PU3MYECKHE TPOILECCHl W CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTYallMi MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISIBISATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBICHEHHE U3 1—2 JTOTHYECKUX
IaroB ¢ omnopoi Ha 1-2 W3y4YEHHBIX CBOWCTBA (DU3UYECKUX SIBICHUH,
(U3UYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pelarb pacu€THhIE 3aJadyd B 2—3 JCWUCTBUS, HCIOJIb3YS 3aKOHBI U
dbopMyIibl, CBS3BIBAIOIINE (PU3MUECKHME BEIWYMHBI: HAa OCHOBE aHaJIM3a
YCJIOBHUSl 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JMAHHBIX Il pelleHHs] 3aJadyd, BBIOUpPATh 3aKOHBI H  (OPMYJIbI,
HEOOXOauMbIe Ay €€ pelieHHs, MPOBOAWTH pPacu€Thl W CPAaBHUBATH
MOJIYYCHHOE 3HAUYCHHNE (PU3NUECKON BETUIHHBI C U3BECTHBIMH JTAHHBIMHU;
pacro3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
(bU3NMYEeCKUX METOJOB, HCIOJb3Ysl OMHCAHUE HCCIENOBAHUS, BBIACIAThH
MPOBEPSEMOE  MPEIINOJIOKEHHE, OLEHUBATh IPABUIBHOCTh MOPSAKA
IPOBENICHUSI HCCIIEIOBAHUS, AEJIaTh BHIBOJBI,

NPOBOAUTL OMNBITHI 1O HAOMIOJECHUIO (U3UYECKUX SIBICHUW WIIU
bu3HYecKUX CBOMCTB Tel (KanWUISIPHBIC SIBJICHUS, 3aBUCUMOCTbD J1aBJICHMUSI
BO3/lyXa OT €ro o0bEMa, TeMIEpaTyphl, CKOPOCTU TMPOIlecca OCThIBAHUS U
HarpeBaHusi TMPU M3IYUYCHUH OT IIBETa H3JIydaromied (Moryonaroiei)
MOBEPXHOCTH, CKOPOCTh MCIAPEHHUS] BOJABI OT TeMIEPaTypbl KUIKOCTU U
IJIOIAAA €€ TMOBEPXHOCTH, DJJEKTpHU3alUs TEl W B3aWUMOJEHUCTBUE
ANEKTPUYECKUX 3apsAlIOB, B3aWMOJICWCTBUE IIOCTOSHHBIX MAarHHUTOB,



BHU3YyalIM3allMsl MarHUTHBIX IIOJIEW IIOCTOSIHHBIX MAarHUTOB, JE€UCTBUS
MarHuTHOIO MOJI Ha IPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMATHWUTA,
CBOICTBA 3JIEKTPOJBUTATENsl IOCTOSHHOTO TOKa): (OpMyJIHUpOBATH
pOBEpsiEeMbIC MPEATOI0KEHHS, COOMPATh YCTAHOBKY M3 MPEII0KEHHOTO
000py/I0BaHus, ONUCHIBATH XO/1 OTBITA H (POPMYITHPOBATH BHIBOJIBL;
BBIIOJIHATh  NpPsAMBIE  HU3MEPEHHMS  TEMIEPATYpbl,  OTHOCHTEJIBHOMN
BJIQXHOCTH BO3JyXa, CHJIbBI TOKA, HAIpPSOHKEHUS C MCIOJIb30BaHUEM
aHAJIOTOBBIX TPUOOPOB M JATYUKOB (PM3MUECKHX BEIHYMH, CPABHUBATH
pe3yabTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHON MOTPEIIHOCTH;
IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OAHOU (PM3HYECKOU BETUYHHBI OT
Opyrol ¢  UCHOJb30BAaHUEM NPSAMBIX HM3MEPEHUN  (3aBUCHMOCTD
CONPOTUBIICHUS IPOBOJHHMKA OT €ro JUIMHBI, IUIOIIAAX IONEPEYHOTO
CEYEHMS U YAEIbHOTO COMPOTUBIIEHUS BEIIECTBA IPOBOJHUKA, CHIIBI TOKA,
UAYLIEr0 4Yepe3 MPOBOAHMK, OT HANpsDKEHUS Ha  IMPOBOJHHKE,
UCCJIEIOBAHNE IOCJIEAOBATENBHOIO W  IAPAJUIEIBHOTO  COEAUHEHUHN
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBaHUE, COOUPATh YCTAHOBKY U
BBIMOJIHATh WU3MEPEHUs, CJelysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHUJE TaOMUL M TIpauKOB,
JieaTh BBIBOJIBI 10 PE3YJIbTATAM UCCIIEOBAHUS;

IPOBOJUTHh KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEIUYMH (yAesbHas
TEIUIOEMKOCTh ~ BEILECTBA, CONPOTHUBIEHUE MPOBOAHMKA, paboTa W
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBATh W3MEPEHHUs, COOUpaTh
IKCIIEPUMEHTAJIbHYIO0 YCTaHOBKY, CIENysl MPEIJIOKEHHON WHCTPYKLHH, U
BBIYHCIIATh 3HAUCHUE BEJIMYUHBI;

co0roAaTh npaBuia TEXHUKN 0€30IaCHOCTH IpU padboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

XapaKTEepU30BaTh MPUHLUIBI JEHCTBUS H3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HMX ONUCaHUd (B TOM YHUCIE:
CUCTEMA OTOIUIEHHS JIOMOB, TMTPOMETp, MapoBasi TypOuHA, aMIEpMETD,
BOJIBTMETP, CUETUMK DIIEKTPUYECKOW DHEPIUHU, DJIEKTPOOCBETUTEIILHBIE
npuOOpkl, HarpeBaTEIbHbIE AIEKTPONPUOOPH! (IPUMEPHI), DIEKTPUUECKUE
NPEIOXPAHUTEIH, FNEKTPOMATHUT, JJIEKTPOABUTATENb IOCTOSHHOTO TOKA),
UCTIONB3YSl 3HAHMUS O CBOWCTBAxX (M3MUECKUX SIBICHUN U HEOOXOIUMBIC
(uznyecKkue 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOMCTBA M W3MEPUTEIIbHBIC
npuOOpel MO CXEeMaM M CXEMaTUYHbIM PHUCYHKaM (3KHUJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUIPOMETP, BUIaTeIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOIN, PEOCTaT), COCTABIATh CXEMbl 3JEKTPUUYECKUX



IETeH C Mocie0BaTeIbHBIM U MapajlIeIbHBIM COSIUHEHUEM JJIEMEHTOB,
pazimyasi yeJIOBHBIE 0003HAUCHUSI DJIEMEHTOB AJICKTPUUYSCKUX IIeTIeH;
NPUBOJIUTL  MNpUMEphl  (HaXOAuTh  HMHPOPMAIMIO O  MpUMepax)
MPAKTUYECKOTO HCIIOIL30BaHMUs (U3MYECKUX 3HAHWNW B TIOBCEAHEBHOM
KU3HH JJIs oOecTieueHnsi 6€30MacHOCTH MPU OOpaIeHuu ¢ mpudopamMu 1
TEXHUYECKUMU YCTPONCTBAMH, COXPAHCHHUS 370pPOBbS U COOIIOJCHUS
HOPM KOJIOTHUUYECKOTO TTOBEJICHUS B OKPY KaloIIeH cpesie;

OCYIIECTBIATh TMOUCK WHGOpMAIMu  (HU3UIECKOTO COACp)KAHUS B
WuTepHeTe, Ha OCHOBE HWMEIOMMXCS 3HAHUH © TyTEM CpPaBHCHHS
JOTIOTHUTEHHBIX ~ MCTOYHWUKOB  BBIJACIATH  MHGPOPMAIHIO, KOTOpas
SIBJISIETCS IPOTUBOPEYMBON UITH MOXKET OBITh HEJOCTOBEPHOMT;
HCIIOJIB30BaTh MPU BHITIOJIHEHUH YUYEOHBIX 33JlaHWM HAyYHO-TIOMYJISIPHYIO
JUTEPATYpPy (PU3HUECKOTO COJIEpkKaHHUsS, CIPABOYHBIC MaTepUaIbI,
pecypchl cetn MHTEpHET, BliageTh MpuéMaMu KOHCTICKTUPOBAHUS TEKCTA,
npeodpazoBaHus THHOPMAIIUK U3 OJTHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3/laBaTh COOCTBEHHBIC IHUCBMEHHBIE M KpaTKHE YCTHBIE COOOIICHMS,
0000miass wHPOpMAMI0 W3 HECKOJIbKMX HCTOYHUKOB (PU3HYECKOTO
colepXaHus, B TOM 4YHCIE MyOJUYHO TPEACTABIATh PE3yJIbTAThHI
MIPOCKTHOW WJTM WCCIICIOBATEIBCKON JESITEIbHOCTH, TIPU dTOM T'PaMOTHO
WCIIOJB30BaTh M3YYCHHBIM TMOHATHUHHBIN ammapar Kypca (U3HKH,
COIIPOBO’K/IaTh BBICTYIUICHUE TIPE3CHTAIUEH;

IPU  BBITIOJTHEHWH YYEOHBIX TIPOEKTOB M HWCCIICIOBAHUN (DU3UICCKUX
MPOIIECCOB paclpenessiTh OOS3aHHOCTH B TPYIINIE B COOTBETCTBUU C
IIOCTaBJIEHHBIMU 3aJja4aMHM, CICIUTH 3a BBLIMOJHEHUEM IUIaHA JEHCTBUHA U
KOPPEKTHPOBATh €ro, aJICKBaTHO OIICHMBAaTh COOCTBEHHBIH BKJIaj] B
NeATEeIIbHOCTh TPYIIIbI, BEICTpAauBaTh KOMMYHHUKATUBHOE B3aUMOJICHCTBHE,
MIPOSIBIISISI TOTOBHOCTH pa3pemiaTh KOH(IUKTHI.

K xoHIy 00yueHus B 9 kJjiacce mpeaMeTHBIC pe3ybTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSl YMEHUIN:

UCIIOJB30BaTh MOHSATHUSA: CUCTEMa OTCY€Ta, MaTephalibHasi TOYKa,
TPAeKTOPHsI, OTHOCUTEILHOCTh MEXAHWYECKOTO JABMXKEHUS, Aedopmarius
(ympyrasi, mjacThuyeckas), TpPEHUEe, IEHTPOCTPEMHUTEIBHOE YCKOpPEHHUE,
HEBECOMOCTh U NEPErpy3KH, LEHTP TSHKECTH, a0COIIOTHO TBEPIOE TEIO,
HEHTP TSHKECTH TBEPIOTO Teja, paBHOBECHUE, MEXaHUYECKUE KOJeOaHUsI U
BOJIHBI, 3BYK, MH(Pa3ByK M YJIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI,
IIKaJia AJEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CIIEKTPBI UCITyCKAHUS W TIOTJIOMICHUS, aibda, 0eTa- 1 raMMa-u3JIydcHUs,
W30TOIIbI, SiFIEpHAsl SHEPIETHKA,



paznuyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE
JBIKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEMHOE JBIKEHUE, CBOOOIHOE
NaJICHUE TEJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
T€J, PEAKTUBHOE MIBIDKCHHE, KOJIeOaTeIhbHOE ABMKEHHUE (3aTyXaronue u
BEIHYKJICHHBIE KOJIeOaHMsI), PE30HAHC, BOJIHOBOC IBMIKEHUE, OTPAKEHUE
3ByKa, NPSIMOJIMHENHOE pAaCHpPOCTPAHECHHE, OTPAKEHUE U NPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3JIoKEHUE OEJIOro cBeTa B
CIIEKTP M  CJI0OKEHUE CIEKTpPaJbHBIX IIBETOB, JHUCIEPCHUSl CBETA,
€CTECTBEHHAsl PaJUOAKTUBHOCTb, BOSHUKHOBEHUE JIMHEMYATOrO CHEKTpa
U3JIyYEHUS ) M0 ONMKMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3HUECKOE SBIICHHUE;

pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3MYECKUX  SBICHUA B
OKpyXXaroleMm Mupe (B TOM uucie (U3UYECKHUE SIBJICHUS B TPHUPOJE:
MPUJIUBHI U OTJIUBBI, IBUXKEHUE Tu1aHeT COJIHEUHOUW CUCTEMBI, PEaKTUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCHPHUITHUE 3BYKOB IKHUBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKUE BOJHBI, I[yHAMH, 3XO, LBETa Tel,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OMOJOTUYECKOE ACHCTBUE BUIUMOTO,
yIbTPa(hHOIETOBOTO W PEHTTEHOBCKOTO W3JIYYCHHH, ©CTeCTBEHHBIN
pPaaNOaKTUBHBEIN (OH, KOCMHUYECKHE Jy4d, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOJIHBIX MHUHEpAJOB, JIEMCTBUE PAAUOAKTUBHBIX H3IYyYEHUNA Ha
OpraHu3M 4YeJIOBEKa), MPU JTOM IEPEBOJUTH MPAKTUUYECKYIO 3a7ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKHU) (PU3UUYECKUX
SIBJICHUM;

ONUCHIBATh U3YYEHHBIE CBOMCTBA Tel U (U3UUYECKUE SIBIICHUS, UCTIOIB3YS
dbu3nueckue BENIUYUHBI (CpElHSsI U MTHOBEHHAs CKOPOCTh Teja MpH
HEPAaBHOMEPHOM JBWKEHUHM, YCKOPEHHE, IMEPEMEIICHHUE, IMyTh, YIJIOBas
CKOpPOCTb, CHJIa TpPEHUS, CHJIa YNPYrOCTH, CUJIA TSHXKECTH, YCKOpPEHUE
CBOOOJHOTO TMajJCHUs, BEC Tejla, HUMIIYJIbC Tejla, HUMITYJbC CHUJIbI,
MexaHudeckas paboTa W MOIIHOCTb, MOTEHIMAIbHAS SHEPrusl Tea,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHLUHAIbHAS SHEPrUsl CHKATOU
NPYKUHBbI, KHUHETUYECKasi DJHEpPrus, IIOJHAs MeEXaHW4yecKash DSHEprus,
NepUOoJ U 4acToTa KoJeOaHu, JUIMHA BOJIHBI, TPOMKOCTb 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEJIIOMJICHUS CPEbl), MPU OMUCAHUU
NpaBUJILHO TPAaKTOBaTh (U3MYECKUN CMBICI HCIOJIb3YEMbIX BEJIUYUH,
0003HaueHUS W EAUHMIIBI (DU3UYECKUX BEIWYUH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIOIINE JTAHHYIO (PU3MUYECKYIO BETUYMHY C APYTHMH BEIMYMHAMH,
CTPOUTH TPaPUKHU U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYMH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS U TPOIIECCHI,
UCIIOJIb3Yysd 3aKOH COXPAHEHMsI DHEPTUH, 3aKOH BCEMUPHOIO TATOTEHUS,



IPUHIUI CYNEPIO3UIMU CWJI, INPUHLUII OTHOCHUTEJIbHOCTH [ 'anmunes,
3aKOHbl HBIOTOHA, 3aKOH COXpPaHEHHsI UMITYJIbCA, 3aKOHBI OTPAKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsIIOBOIO U MacCOBOTO YHCEI
IOpU SIIEPHBIX pEakUusax, MNPU 3TOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3alUCBhIBaTh €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

OOBACHATH (PU3HYECKUE MPOLECChl W CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyallull IMPaKTHKOOPUEHTUPOBAHHOIO XapaKTepa: BBISBIATH
PUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTIOTUYECKUX
IIaroB ¢ OMOpod Ha 2—3 M3YyYEHHBIX CBOWCTBA (DM3MUECKHUX SIBICHUM,
(U3HYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEN;

pemars pacu€THble 3a7aud (Omuparomuecs Ha cucreMy u3 2-3
YPaBHEHHUI), UCTIONb3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOLINE (PU3UUECKHE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBUS 3aJladyd 3allMChIBaTh KPaTKOE
YCIIOBHE, BBISBIISATh HEJOCTAOUIME WJIM M30BITOYHBIE JTaHHbBIE, BHIOUPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE AJISl PELIEHUS, IPOBOJUThH PACUETHI U
OLICHMBATh  PEAIUCTUYHOCTh IMOJYYEHHOTO 3HA4eHUs (PU3NYECKOU
BEJINYMHBL;

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO pEIUTh [P HNOMOIIU
(U3HMYECKUX METOJOB, HCIOJb3Yys OMHCAHUE HCCIEI0BAaHUSA, BBIACIATH
IIPOBEPSEMOE IPEAINOJIOKEHNE, OLICHUBAaTh MPABWIBHOCTh IOpsIKa
IIPOBEICHHSI  UCCJIENOBAHMS, JEJaThb  BBIBOJABI, HWHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOACHUI U ONBITOB;

IPOBOJIUTH OMBITBI 10 HAOMIOACHHID (U3UYECKUX SABJICHHA WIU
(u3MYecKuX CBOMCTB Ten (M3ydyeHHE BTOpPOro 3akoHa HproToHa, 3akoHa
COXpAaHEHHUs SHEPruM, 3aBUCUMOCTb MEpHoAa KOJEOAHWW MpPYKUHHOTO
MasTHHKA OT MaccChl Ipy3a U JKECTKOCTH IPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MAJIbIX KOJ€OaHUM, MPSIMOJIMHEITHOE PaCIIPOCTPAHEHUE CBETA,
pas3ioxeHne Oelloro CBeTa B CIEKTP, U3YYEHHE CBOMCTB M300paKEHUS B
IUIOCKOM 3€pKalie U CBOMCTB H300pa)K€HHsl IpeaMera B coOuparomien
JUH3€e, HAOJMIOJEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB HU3IYUYCHUS):
CaMOCTOSITEJIbHO  COOMpaTh YCTAaHOBKY U3 M30BITOUHOro Habopa
o0Opy/lOBaHWsA, OMUCHIBATH XOJ ONBITa H  €ro  Pe3yibTaThl,
bopMyIUpOBaTH BBIBOJIHI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, onperenss
CpelHee 3Ha4YeHHEe U3MepsieMOM BeIUYMHBI ((POKYCHOE pacCTOSIHUE
coOuparomield JUH3bI), OOOCHOBBIBATH BBIOOpP CHocoba H3MEPEHUS
(M3MepUTENBHOTO TPUOOpPA);

IPOBOJIUTH HCCIIEOBAHUWE 3aBUCHUMOCTEH (PU3MUECKUX BEIUYHH C
UCIIOJIb30BaHUEM NPSAMBIX HU3MEPEHUHM (3aBUCUMOCTH IMYyTH OT BPEMEHHU



IpU PaBHOYCKOPEHHOM J[IB)KEHUM 0€3 HayalbHON CKOPOCTH, IEpUoja
KoJe0aHUN MaTeMaTH4eCKOro MasiTHUKa OT JJIMHBl HUTH, 3aBUCHMOCTH
yria OTpak€HUsl CBETa OT yrja MaJeHus U yria MpeaoMJIeHHs] OT yria
NaJieHNs): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITEIbHO COOMpPAaTh
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl MOJYYEHHOW  3aBUCHMOCTH
¢u3znyecKkux BEIMYMH B BUAE TaOMUI] U IpadUKoOB, A€IaTh BBIBOJbI IO
pe3ysibTaTaM MCCIIe0BaHNUS;

IPOBOANTH KOCBEHHBIE W3MEpeHUsl (U3NUECKUX BEIUYUH (CpEeIHAS
CKOPOCTh M YCKOpEHHE Tella TMpH pPaBHOYCKOPEHHOM JIBHKEHUH,
YCKOpEHHEe CBOOOTHOTO MaJieHUs, KECTKOCTh MPYXKHUHBI, KOAPPUIIUEHT
TPEHUsI CKOJIBKEHMs, MEXaHHuecKass pabdoTa M MOIIHOCTb, 4acToTa U
nepuos KojaeOaHMM MaTeMaTU4ecKoro W TPYKMHHOTO MasiTHUKOB,
ONTHYEeCKas CWia coOuparomiei JHH3bI, PAJAUOAKTHUBHBIA  (HOH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTATbHYIO YCTaHOBKY U
BBINOJHATh U3MEPEHUS, CIENysI MPEII0KEHHON MHCTPYKIUH, BBIYUCIATD
3HAYEHUE BEJIMUYMHBI U AaHAJM3UPOBATH MOJIYYEHHBIE PE3YJIbTATHI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOroAaTh mpaBujia TEXHUKUA 0€30MacHOCTH IpH padboTe ¢ 1a00paTOPHBIM
obopymoBaHUEM;

pa3nuyaTh OCHOBHBIE IPU3HAKW M3YUYEHHBIX (U3NYECKUX MOJENEH:
MaTepuagbHas TOYKa, aOCONIOTHO TBEPJOE TENIO, TOUYEUHBIH HCTOYHUK
CBeTa, Jy4, TOHKas JHMH3a, TUIAHETapHas MOJENb aToMa, HYKJIOHHAS
MOJIeJIb aTOMHOTO S/IpPa;

XapaKTepU30BaTh TMPUHIUMBI JCWCTBUS HW3YYCHHBIX TPUOOPOB H
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX OMNHMCAHHUA (B TOM YHUCIE:
CHOUIOMETp, NaTUMKH IOJIOKEHUS, PACCTOSHUS M YCKOpPEHUs, pakeTa,
9XOJIOT, OYKH, TMepHuckom, ¢oToanmapar, ONTUYECKHE CBETOBOJBI,
CHEKTPOCKOI, JO3UMETp, Kamepa Bumbcona), uCmonb3ys 3HaHHS O
CBOMCTBaX (U3MYECKUX SABJICHUM U  HeoOXonumble  (U3MUECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMaTHYHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHUECKHUX MPOIECCOB
OpU pPELICHUH Y4eOHO-TMPAKTHYECKUX 3a/7ad, ONTHUYECKHE CXEMBI IS
MOCTPOEHUS N300paKEHMH B IJIOCKOM 3€pKajie U COOMpAIOLIEH JIMH3E;
OPUBOJUTH  NpUMEpPbl  (HAXOAUTh  HH(MOpPMALMIO O  [pPUMEPax)
MPAKTHYECKOTO HCIOJIb30BaHUA (PU3UYECKUX 3HAHUNA B TOBCETHEBHOM
KU3HU I obecrieueHus: 0€30MacHOCTU MPHU OOpaIleHUH ¢ MPUOOpaMH U
TEXHUYECKUMHU yCTPOMCTBAMM, COXPAHEHUS 3/I0pPOBbS W COOIIOACHHS
HOPM 3KOJIOTUYECKOTO MOBEJCHUSI B OKPY KaIOIIEH cpee;



OCYIIECTBIISATh MOMCK HHPoOpMauu (U3HYECKOTO COJEp)KaHUs B
HHuTepHeTe, caMoCTOATENbHO (OPMYIIUPYsI TOMCKOBBIN 3a1poc, HaXOAUTh
NYTU ONPEENIEHUsI JOCTOBEPHOCTH MOJIYYEHHON MH(POpMAIM Ha OCHOBE
UMEIOIINXCS 3HAHUI U TONOJHUTEIbHBIX HCTOYHHUKOB,;

UCITIOJIB30BaTh MPHU BBINOJIHEHUH Y4E€OHBIX 33JaHUN HAay4YHO-MOMYJSPHYIO
JAUTEepaTypy  (pU3MYECKOro  CcoAepiaHMs, CIPaBOYHbIE MaTepHalIbl,
pecypcebl cetu MIHTEpHET, BiIaieTh NPUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanusi HHGOPMAILIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO37aBaTh COOCTBEHHBIE NMUCHMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
uHPOpMAIlMM W3 HECKOJbKUX HWCTOYHUKOB (DU3MUECKOTO COACpkKaHMUS,
nyOIMYHO NPEACTABIATh PE3ybTaThl IPOEKTHON WM HCCIIEI0BATENbCKON
NEATEIbHOCTH, TPU 3TOM T'PAMOTHO  HCIIOJNb30BaTh  HM3yYEHHBIN
NOHATUUHBIN anmapar H3y4aeMoro pasjaena (U3UKA U CONPOBOKIAThH
BBICTYIUICHUE TIpe3eHTAIMell ¢ y4ETOM OCOOEHHOCTEH ayauTOpUHU
CBEpPCTHHUKOB.
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